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this  volume is  dedicated to those  scholars  of  mammals  in   academic 
institutions, governmental agencies, and nongovernmental organizations in countries of the 
South American continent. At a pivotal point in the worldwide biodiversity crisis, these indi-
viduals have rightly assumed the mantle for the exploration, discovery, description, and con-
servation of the mammals of their continent through the programs they have developed, the 
academic institutions and professional organizations they have established and populated, 
the front rank publication series they have initiated and are supporting, and the students 
they have trained and who will train those of future generations. There has been remark-
able growth in these programs, especially over the past two to three de cades, with an energy 
level and commitment to discovering, archiving, and understanding mammalian diversity in 
South America that is currently unsurpassed anywhere  else in the world.
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efforts of Jorge Crespo. In the intervening 50 years, the 
recognized diversity of South American rodents at both the 
genus and species levels has increased by approximately 
160%. Perhaps not surprisingly, many of the taxa at all 
categorical levels treated by Cabrera have also been re-
ordered in fundamentally different ways. To illustrate, we 
use taxon diversity trends for the largest group of South 
American mammals: the rats and mice of the cricetid sub-
family Sigmodontinae, which encompass some 62% of the 
generic diversity and 56% of the species diversity of rodents 
recognized in the accounts presented in this volume. Only 
about 34% of the genera and 39% of the South Ameri-
can rodent species we recognize today owe their discovery 
and description to scholars of the nineteenth century. The 
fi rst two de cades of the twentieth century saw an increase 
of another 25% to the totals of both genus- and species- 
group taxa, followed by a 50- year rather quiescent period 
(from 1921 until 1970) which saw only a modest growth in 
overall diversity at both taxonomic levels of less than 2% 
per de cade. Tracing these trend lines up to the time when 
our project was initiated (in the 1970s), one might have 
surmised that most of the known taxonomic diversity of 
sigmodontines on the continent had already been discov-
ered and described. Such a conclusion, however, could not 
have been further from reality. Indeed, in the last 30 years, 
the generic diversity in South American sigmodontines has 
increased by 27%, with 24 new genera added, and species 
diversity by 24%, with 56 new species described. And, in 
the few months since this book went into production, ad-
ditional species descriptions have appeared in the literature 
(e.g., Gonçalves and Oliveira 2014). Fully one quarter of 

In his introduction to the fi rst volume in this se-
ries, Alfred L. Gardner (2008) detailed the history of 
the intention that he, Sydney Anderson, and James L. 

Patton had to produce an updated reference to the mam-
mals of South America, one that would provide a thorough 
review of knowledge about mammals dating from the mid- 
1700s through today. The goal was to document the rich 
nomenclatural history for all taxa (families, genera, and 
species); describe morphological and other traits that aid 
in identifi cation, both in the fi eld and museum; delimit spe-
cies’ distributions by listing and mapping marginal rec ords 
confi rmed by voucher specimens and the published litera-
ture; and summarize available observations on natural his-
tory. Gardner’s volume 1, which covered marsupials, xen-
arthrans, shrews, and bats, set an exemplary standard of 
scholarship for this effort. This, the second volume in the 
series, is restricted to the single order Rodentia, the most 
diverse of all mammalian groups worldwide, accounting 
for more than 42% of species and 39% of genera (Wilson 
and Reeder 2005). All Recent and extant taxa are included; 
those known only from the fossil record or now extinct are 
not (e.g., Megaoryzomys from the Galapagos Islands, Ec ua-
dor; Noronhomys, from Ilha Fernando de Noronha, Brazil; 
Dusimys, from Curaçao, Caribbean Netherlands), nor are 
those introduced to the continent (such as beavers, Castor 
canadensis, and muskrats, Ondatra zibethicus, from North 
America, or the Old World rats [Rattus spp.] and mice [Mus 
spp.], family Muridae).

The fi rst substantive review of South American rodents 
was Angel Cabrera’s seminal Catálogo, the rodent part of 
which was published in 1961 after his death, thanks to the 

The science of Natural History is of so unbounded an extent, that perhaps I may be al-
lowed, comparatively speaking, to say, that scarcely a day passes without an opportunity 
being afforded to zoologists of bringing to light unknown instances of its latent trea sures.

joshua brookes (1829:95), British anatomist and naturalist, in reference to his de-
scription of the Plains Viscacha, Lagostomus.

Introduction
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sis on taxonomy and nomenclature. Our area of coverage 
includes nuclear South America as well as the continental 
islands of Trinidad and Tobago and the Caribbean Neth-
erlands off the Venezuelan coast (Map 1). Along with ex-
tensive but not exhaustive synonymies, the accounts in this 
volume include identifi cation keys and descriptions of each 
order, family, genus, and species. Each species account also 
includes comments on distribution; lists of selected localities 
that are plotted on maps; comments on subspecies and, in 
a few cases only, lists of subspecies and their synonyms and 
distributions; summaries of natural history information; and 
discussions of issues related to type localities, taxonomic 
interpretations, matters of nomenclatural importance, and 
karyotype, if known. As with volume 1, this one contains its 
own Gazetteer and Literature Cited sections, with the latter 
including all citations in the text as well as those cited in the 
references relating to dates of publication.

Also, as was the case for volume 1, the scope of individual 
contributions and thus authorship assignments is uneven. 
The authority and responsibility for a given contribution 
continue until a new author line is encountered; for exam-
ple, some authors  were responsible for all entries in a single 
family, while multiple individuals singly or in combination 
authored the accounts in other families. The Acronyms and 
Abbreviations, Literature Cited, and Gazetteer sections  were 
compiled from information provided by each account author.

With a few exceptions, the taxonomy of higher catego-
ries follows McKenna and Bell (1997), and the sequence 
of family, genus, and species group taxa is based on the 
third edition of Mammal Species of the World, edited by 
Wilson and Reeder (2005). Documentation by reference 
to more recent literature is provided for deviations from 
either of these two general references, or is noted when 
based on the personal views of the contributing authors 
from their own, often unpublished, research. A. L. Gardner 
(2008:xvi) provided the guidelines followed herein for the 
synonymies, including citation of the original description 
and any unique name combination subsequently applied 
by any author for the fi rst time to that taxon. Interested 
persons should see his written synopsis for details. We, as 
did Gardner (see his dedication in volume 1), relied heavily 
on the “scrapbooks” compiled by Remington Kellogg, the 
former curator of mammals and director of the U.S. Na-
tional Museum, in constructing synonymies. Fortunately, 
much of the early eigh teenth and nineteenth century litera-
ture is now available in digital form from the Biodiversity 
Heritage Library ( http:// www .biodiversitylibrary .org /), a 
truly remarkable resource. Finally, J. R. Ellerman is credited 
in this volume with the name combinations cited from his 
The Families and Genera of Living Rodents; however, if a 
name came from one of the lists and was available before 
1937, in many cases either R. W. Hayman or G. W. C. Holt 

all genera and species of this group of rodents that are rec-
ognized today have been described in the terminal three of 
the 25 de cades since Linnaeus (1758) established the earli-
est currently accepted technical names, and the explora-
tion of the biota of South America began (see the historical 
reviews of Neotropical mammalogy given by Hershkovitz 
[1987b] and the Introduction in A. L. Gardner [2008]).

The remarkable rate of recent discovery and descrip-
tion of South American sigmodontines is mirrored by most 
other rodent groups (as well as for mammals in general 
worldwide [e.g., Reeder et al. 2007] or those limited to 
the Neotropical Realm [e.g., B. D. Patterson 2000, 2001]). 
This increased rate owes its origin to many factors, perhaps 
the most important of which has been the establishment 
of exceptionally strong academic programs in systematic 
and evolutionary sciences, including mammalogy, in most 
countries on the continent, a development that has accel-
erated in the past two de cades. Naturally coupled to ex-
pansion of academic programs has been the development 
of professional organizations wherein annual or biannual 
meetings bring together scholars of all academic stages to 
share knowledge and inspire further research. These two 
critical components in the development of the professional 
fi eld of mammalogy have been directly tied to other factors 
underlying the increase in our knowledge of South Amer-
ica mammals, including but not limited to (1) substantially 
increased fi eld research, especially into the remote areas of 
this ecologically diverse continent; (2) an increase in the 
diversity of survey methods for securing samples (particu-
larly owl pellet analyses in Argentina and pitfall trapping 
in Brazil); (3) computer- driven analytical methodologies to 
evaluate characters, compare morphologies in multivari-
ate space, and construct the trees upon which phyloge ne tic 
systematics depend; (4) the explosion of molecular- based 
methodologies, particularly DNA sequencing, which can be 
applied to historic specimens in museum collections as well 
as recently collected materials; (5) the requisite shift in sys-
tematic philosophy to one based on phyloge ne tic principles, 
with taxon defi nition appropriately based on relationships 
determined by shared- derived characters rather than over-
all similarity, and (6) the recognition, through both policy 
implementation and fi nancial support, by governmental 
and nongovernmental agencies of the importance of basic 
systematic research as a key component of biodiversity as-
sessment, which in turn underlies sound environmental pol-
icy and establishes conservation priorities. We intend that 
this volume and the others in our series will identify gaps 
in our current knowledge and encourage additional fi eld, 
museum, and laboratory research to fi ll those gaps.

As noted by A. L. Gardner (2008) in his introduction 
to volume 1, we selected Cabrera’s (1958– 1961) cata log as 
the primary point of departure because of its strong empha-
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landscape modifi cation or other factors in recent de cades. 
Nor should these range maps be viewed as static into even 
the near future, as continuing fi eldwork in remote areas 
will invariably expand those ranges now known and global 
climate change continues to impact both distribution and 
presence (e.g., Malcolm et al. 2006; Urban et al. 2012). Fi-
nally, because the shapes of species’ ranges are diverse, often 
linear or geo graph i cally restricted, we have not followed the 
uniform clockwise listing of localities, starting with N on a 
compass, employed in volume 1. Rather than explaining de-
viations from this scheme in so many individual cases, local-
ities are simply listed alphabetically by country, department/
province/state, and specifi c locality in all accounts. Virtually 
all locality rec ords are based on vouchered specimen rec ords 
where the identifi cation could be verifi ed, either literature 
rec ords from revisionary accounts or the actual examination 
of a museum voucher. We note, however, that the advent of 
widespread camera traps and archives of verifi able digital 
photos— which have been used so successfully to document 
new rec ords for large mammals— are beginning to provide 
insight even into smaller and often very secretive rodents 
(e.g., Blake et al. 2010). Although photos are unacceptable 
replacements for vouchered specimens in systematic research, 
a few accounts have included localities derived from unam-
biguous recent photographs of rare taxa with few rec ords. 
Inset maps depicting the range of the genus are also provided 
in the maps for each species.

Third, there is also substantial unevenness in coverage 
of natural history and other information on population bi-
ology, ecol ogy, reproduction, and other attributes across 
accounts. Some of this simply results from the actual quan-
tity of information available, as so many species of ro-
dents have never been studied in their natural habitats, but 
some also stems from whether existing or relatively recent 
synopses have already been published (e.g., the Mamma-
lian Species accounts produced by the American Society of 
Mammalogists,  http:// www .mammalsociety .org /publications 
/mammalian -species) .

Finally, the construction and use of vernacular names is a 
vexing problem in mammalogy, as there is no standard set 
of rules that apply to their formation (but see Duckworth 
and Pine 2003). This issue is exacerbated by the common 
application of En glish names (as given, for example, in 
Wilson and Cole [2000] for mammal species worldwide) 
rather than use of the larger number of common terms ap-
plied to those species by South American biologists, the 
lay public in each country, and/or indigenous groups. The 
common names employed herein are those of the account 
authors and may refl ect either or both En glish and local 
terms or equivalents. Many of these follow Wilson and 
Cole (2000) and/or those of account authors in Wilson and 
Reeder (2005).

compiled the individual list on which those name combina-
tions are based.

This volume deviates from volume 1 in limited but im-
portant ways. First, we asked account authors to provide 
a description of each species beyond those characters that 
comprise the keys. Most rodents have not been mono-
graphed in recent de cades or ever, and many species are 
known only from their initial description. Moreover, an in-
creasing number of species have been defi ned in the past few 
de cades by karyotypic data (diploid number and arm num-
ber of both autosomes and sex chromosomes) and/or DNA 
sequences. As important as these characters are, neither the 
karyotype nor sequence are available for the vast major-
ity of specimens in museum collections nor for live animals 
captured during fi eld studies. As a consequence, reliance 
on keys alone for identifi cation in the fi eld or museum can 
be problematic. We thus believe that descriptions of exter-
nal and/or craniodental characters of each species is an 
 important addition to this volume, one enhanced by mul-
tiauthored accounts for large, geo graph i cally widespread, 
and particularly vexing taxa, such as the sigmodontine 
genus Akodon or the echimyid genus Proechimys. Where 
possible, the authors have provided the standard external 
mea sure ments of head and body length, tail length, hind-
foot length, ear length, and/or mass, taken either from the 
literature or from labels of museum vouchers they exam-
ined as well as characters of the pelage (color, color pattern, 
details of hair types), appendages, and both soft and cranio-
dental anatomy. However, these descriptions vary greatly in 
depth of detail owing to both the level of knowledge of in-
dividual and geographic variation available and an author’s 
direct familiarity with specimens in museum collections. In 
some cases, our knowledge of a par tic u lar species is so poor 
that little beyond the original description is available.

Second, we have allowed authors liberty in delineating 
locality rec ords beyond just those circumscribing the edge 
of a species’ range. Many species of rodents are so poorly 
known that we believed it valuable to list and map virtu-
ally all known rec ords in those cases. However, we caution 
users of metadata, such as marginal locality maps in global 
analyses of biodiversity, not to confuse a shaded range 
bounding locality rec ords with actual occurrence through-
out. Many species of rodents are habitat specialists and are 
certainly not evenly spread across the geographic landscape 
indicated by that shaded range. Shading surrounding the 
mapped localities is provided primarily to highlight those 
locality placements and not to identify actual geographic 
boundaries, although the maps are drawn with as much 
precision as possible given their scale. The ranges mapped 
also include locality rec ords assembled over many de cades; 
as a result, they do not accommodate any range shift or 
fragmentation that may have resulted from anthropogenic 



Map 1    Po liti cal map of the South American continent including the Ca rib be an Netherlands, Trinidad and Tobago, and 
the Galapagos Islands.



The following acronyms and abbreviations are used in the text to identify collectors and 
museum collections.

AMNH: American Museum of Natural History, New York, New York, United States
AL: Alfredo Langguth fi eld numbers
AN: Andrea Nunes fi eld numbers
APC: Ana Paula Carmignotto fi eld numbers
ARG: Field numbers of uncata loged specimens in the Sam Noble Oklahoma Museum of 

Natural History, Norman, Oklahoma, United States
ARP: Alexandre R. Percequillo fi eld numbers
BM: The Natural History Museum, London (NHM); formerly the British Museum 

 (Natural History), London, United Kingdom
CAS: California Academy of Sciences, San Francisco, California, United States
CBF: Colección Boliviana de Fauna, Instituto de Ecología y Museo de Historia Natural, 

La Paz, Bolivia
CEM: Colección Elio Massoia, acquired by the Fundación de Histora Natural Félix de 

Azara, Buenos Aires, Argentina
CIT: Laboratório de Citogenética de Vertebrados, Universidade de São Paulo, São Paulo, 

Brazil
CLH: Christine L. Hice fi eld numbers
CM: Carnegie Museum of Natural History, Pittsburgh, Pennsylvania, United States
CML: Colección Mamíferos Lillo, Universidad Nacional de Tucumán, Tucumán, 

Argentina
CML- PIDBA: Colección Mamíferos Lillo, Programa de Investigaciones de Biodiversidad 

Argentina, Universidad Nacional de Tucumán, Tucumán, Argentina
CMUFL: Mammal Collection, Universidade Federal de Lavras, Minas Gerais, Brazil
CNP: Colección de Mamíferos, Centro Nacional Patagónico, Puerto Madryn, Chubut, 

Argentina
CNP- E: Colección de Material de Egagrópilas y Afi nes “Elio Massoia,” Centro Nacional 

Patagónico, Puerto Madryn, Chubut, Argentina
CONN: University of Connecticut, Storrs, Connecticut, United States
CRB: Cibele R. Bonvicino fi eld numbers
CUVLA: Colección de Vertebrados de la Universidad de Los Andes, Mérida, Venezuela
EBRG: Museo de la Estación Biológica de Rancho Grande, Maracay, Venezuela
EPN: Escuela Politécnica Nacional, Quito, Ec ua dor
FAG: Valéria Fagundes fi eld numbers
FLMNH: University of Florida Museum of Natural History, Gainesville, Florida, 

United States
FMNH: Field Museum, Chicago, Illinois, United States
GD: Guillermo D’Elía fi eld numbers
HGB: Helena de Godoy Bergallo fi eld numbers
HTC: Departamento de Microbiología, Universidad del Valle, Cali, Colombia
IADIZA: Colección de Mastozoología del Instituto Argentino de Investigaciones de Zonas 

Áridas, Mendoza, Argentina
IAvH: Instituto Alexander von Humboldt, Cartegena, Colombia

Acronyms and Abbreviations
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ICN: Instituto de Ciencias Naturales, Universidad Nacional de Colombia, Bogotá, 
Colombia

INDERENA: Instituto Nacional de los Recursos Naturales Renovables y del Ambiente, 
Bogotá, Colombia

INEVH: Instituto Nacional de Enfermedades Virales Humanas, Pergamino, Buenos Aires, 
Argentina

INPA: Instituto Nacional de Pesquisas da Amazônia, Amazonas, Manaus, Brazil
JAO: João A. de Oliveira fi eld numbers
JPB: Jean- Phillipe Boubi fi eld numbers; voucher specimens in INPA collection.
JPJ: Jorge Pablo Jayat fi eld numbers
JRM: Jay R. Malcolm fi eld numbers
KU: Natural History Museum, University of Kansas, Lawrence, Kansas, United States
LACM: Los Angeles County Museum of Natural History, Los Angeles, California, United 

States
LAMAQ: Laboratório de Mamíferos Aquáticos, Universidade Federal de Santa Catarina, 

Florianópolis, Santa Catarina, Brazil
LBCE: Laboratório de Biologia e Controle da Esquistossomose, Fundação Instituto 

 Oswaldo Cruz (FIOCRUZ), Rio de Janeiro, Brazil
LC (and LPC): Leonora Pires Costa fi eld numbers
LCM: Laboratorio de Genómica Evolutiva, Facultad de Medicina, Universidad de Chile, 

Santiago, Chile
LF: Luiz Flamarion fi eld numbers
LGA: Laboratório de Genética Animal, Departamento de Ciências Biológicas, Universi-

dade Federal do Espírito Santo, Vitória, Espírito Santo, Brazil
LHE: Louise H. Emmons fi eld numbers
LMT: Liliani Marilia Tiepolo fi eld numbers
LPC (and LC): Leonora Pires Costa fi eld numbers
LSUMZ: Louisiana State University Museum of Zoology, Baton Rouge, Louisiana, 

United States
LTU: Proyecto Localidades Tipo— CONICET, Argentina (vouchers to be deposited in 

CNP)
LV: Laboratório de Vertebrados, Universidade Federal do Rio de Janeiro, Rio de Janeiro, 

Brazil
MACN: Colección Nacional de Mastozoología, Museo Argentino de Ciencias Naturales 

“Bernardino Rivadavia,” Buenos Aires, Argentina
MAM: Meika A. Mustrangi fi eld numbers
MARNR: Ministerio del Ambiente y de los Recursos Naturales Renovables, Maracay, 

Venezuela
MBUCV: Museo de Biología, Universidad Central de Venezuela, Caracas, Venezuela
MCZ: Museum of Comparative Zoology, Harvard University, Cambridge, Massachusetts, 

United States
MECN: Museo Ecuatoriano de Ciencias Naturales, Quito, Ec ua dor
MF: Mônica Fonseca fi eld numbers
MFA- ZV- M: Museo Provincial de Ciencias Naturales “Florentino Ameghino,” Santa Fe, 

Argentina
MHNCI: Museu de História Natural Capão de Imbuia, Curitiba, Paraná, Brazil
MHNG: Ville de Genève Muséum d’Histoire Naturelle, Genève, Switzerland
MHNLS: Museo de Historia Natural La Salle, Caracas, Venezuela
MHNSM: Museo de Historia Natural, Universidad de San Marcos (formerly Museo de 

Historia Natural Javier Prado), Lima, Peru
MHNUC: Museo de Historia Natural, Universidad de Caldas, Caldas, Colombia
MIC: María Inés Carma fi eld numbers
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MLP: Museo de La Plata, La Plata, Argentina
MLS: Mel L. Schamberger fi eld numbers
MMD: M. Mónica Díaz fi eld numbers
MNHM: Muséum d’Histoire Naturelle, Neuchâtel, Switzerland
MNHNC: Museo Nacional de Historia Natural de Chile, Santiago, Chile
MNK: Museo de Historia Natural Noel Kempff Mercado, Santa Cruz de la Sierra, Bolivia
MNRJ: Museu Nacional, Rio de Janeiro, Brazil
MPEG: Museu Paraense Emilio Goeldi, Belém, Pará, Brazil
MSB: Museum of Southwestern Biology, University of New Mexico, Albuquerque, New 

Mexico, United States
MSU: Michigan State University, East Lansing, Michigan, United States
MUSA: Museo de Historia Natural, Universidad Nacional de San Agustín, Arequipa, Peru
MUSM: Museo de Historia Natural, Universidad Mayor de San Marcos, Lima, Peru
MV: Michael Valqui fi eld numbers
MVZ: Museum of Vertebrate Zoology, University of California, Berkeley, California, 

United States
MW: Marcelo Weksler fi eld numbers
MZUFV: Museu de Zoologia João Moojen, Universidade Federal de Viçosa, Viçosa, 

Minas Gerais, Brazil
MZUSP: Museu de Zoologia, Universidade de São Paulo, São Paulo, Brazil
NMW: Naturhistorisches Museum Wien, Vienna, Austria
NRM: Naturhistoriska Riksmuseet, Stockholm, Sweden
NUPEM: Núcleo de Pesquisas Ecológicas de Macaé, Universidade Federal do Rio de 

Janeiro, Brazil
OMNH: Sam Noble Oklahoma Museum of Natural History, University of Oklahoma, 

Norman, Oklahoma, United States
P: Yves Sbalqueiro laboratory numbers, Universidade Federal do Paraná, Curitiba, Paraná, 

Brazil
PEO- e: Pablo E. Ortiz fi eld numbers
PMC: fi eld numbers, specimens  housed in Museu de História Natural Capão da Imbuia, 

Curitiba, Paraná, Brazil
PPA: Proyecto Patagonia Agencia— Argentina (voucher specimens to be deposited in CNP)
PRG: Pablo R. Gonçalves fi eld numbers
PVL: Colección de Paleontología de Vertebrados del Instituto Miguel Lillo, Universidad 

Nacional de Tucumán, Tucumán Province, Argentina
QCAZ: Museo de Zoología, Pontifi ca Universidad Católica del Ec ua dor, Quito, Ec ua dor
RDS: Richard D. Sage fi eld numbers
RMNH: Rijksmuseum van Natuurlijke Historie, Leiden, the Netherlands
RNHMS: Royal Natural History Museum, Stockholm, Sweden
RNP: Natalie Goodall collection, Estancia Harberton, Museo Acatashún, Tierra del 

Fuego, Argentina
ROM: Royal Ontario Museum, Toronto, Ontario, Canada
SDM: Sterling D. Miller fi eld numbers
SMF: Naturmuseum Senckenburg, Frankfurt, Germany
T: Laboratoire de Paléontologie, Paléobiologie et Phylogénie, Université Montpellier, 

Montpellier, France
TTU: The Museum, Texas Tech University, Lubbock, Texas, United States
UACH: (formerly IIEUACH), Facultad de Ciencìas, Universidad Austral 

de Chile, Valdivia, Chile
UFC: Universidade Federal do Ceará, Fortaleza, Ceará, Brazil
UFMG: Universidade Federal de Minas Gerais, Belo Horizonte, Minas Gerais, Brazil
UFPB: Universidade Federal da Paraíba, João Pessoa, Paraíba, Brazil
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UFPE: Universidade Federal de Pernambuco, Recife, Pernambuco, Brazil
UFRGS: Universidade Federal do Rio Grande do Sul, Porto Alegre, Rio Grande do Sul, 

Brazil
UFRJ: Universidade Nacional do Rio de Janeiro, Rio de Janeiro, Brazil
UFROM: Fundação Universidade de Rondônia, Porto Velho, Rondônia, Brazil
UFSC: Universidade Federal de Santa Catarina, Florianópolis, Santa Catarina, Brazil
UMMZ: University of Michigan Museum of Zoology, Ann Arbor, Michigan, United States
UNB: Coleção de Mamíferos, Departamento de Zoologia, Universidade Nacional 

de Brasília, Brasília, Brazil
UNRC: Universidad Nacional de Río Cuarto, Río Cuarto, Córdoba, Argentina
UP: Ulyses F. J. Pardiñas fi eld numbers
USNM: National Museum of Natural History (formerly the United States National 

Museum), Washington, D.C., United States
UV: Departamento de Biología, Universidad del Valle, Cali, Colombia
UWBM: University of Washington Burke Museum, Seattle, Washington, United States
VA: Vale das Antas project fi eld numbers
VPF: Valéria Pena- Firme fi eld numbers
VPT: Víctor Pacheco fi eld numbers
YPM: Yale Peabody Museum, Yale University, New Haven, Connecticut, United States
ZINRAS: Zoological Institute, Rus sian Academy of Sciences, St. Petersburg, Rus sia
ZMB: Museum für Naturkunde der Humboldt- Universität zu Berlin, Berlin, Germany
ZMFK: Zoologisches Forschungsinstitut und Museum Alexander Koenig, Bonn, Germany
ZMUC (also ZMK): Zoological Museum of the University, Copenhagen, Denmark
ZMUM: Zoological Museum, University of Montana, Missoula, Montana, United States

The following abbreviations are used to identify statistical or other terms.

bp: base pairs (of DNA sequences)
FN: fundamental number
ft: feet
g: grams
ha: hectares
HPD: highest posterior density
IRBP: interphotoreceptor retinoid-binding protein
kg: kilograms
kya: thousands of years ago
m: meters
mm: millimeters
mtDNA: mitochondrial DNA
mya: millions of years ago
nucDNA: nuclear DNA
pg: picograms
s.d.: standard deviation
s.s.: sensu stricto
ybp: years before present
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3′. Infraorbital foramen positioned on side of rostrum an-
terior to zygomatic plate; cheek teeth number four, ei-
ther hypsodont, cylindrical, and planar (Geomyidae) or 
brachydont, bunodont, and cuspidate (Heteromyidae)  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Castorimorpha

Suborder Sciuromorpha Brandt, 1855
Infraorder Sciurida Carus, 1868

Family Sciuridae G. Fischer, 1817
Mario de Vivo and Ana Paula Carmignotto

Squirrels are ubiquitous inhabitants of all forest biomes 
throughout South America except the temperate forests, 
with all species adapted for life in the canopy, even though 
some forage on the ground. Specialized adaptations for 
climbing include elongate bodies, forefeet with four long 
toes with claws, hindfeet with fi ve long toes with claws, 
large plantar pads on all feet, broad heads, large eyes, short 
ears, generally soft fur, long bushy tails, and elongated legs. 
The ankle joint is fl exible, allowing the hindfoot to rotate 
suffi ciently for headfi rst descent of vertical tree trunks. Most 
species have enlarged, long incisors accompanied by corre-
spondingly large jaw muscles, which enable them to gnaw 
through the hardest nuts. Some species specialize on hard- 
shelled seeds of tropical trees such as palms, but most are 
more omnivorous, feeding on a range of food types such 
as nuts, fruits, insects, fungi, and sometimes leaves, fl ow-
ers, and bark (Emmons and Feer 1997). All South Ameri-
can squirrels are diurnal; as such, individuals can be easily 

Class Mammalia Linnaeus, 1758

Order Rodentia Bowdich, 1821

new world rodents

James L. Patton

KEY TO THE SUBORDERS OF RECENT SOUTH 
AMERICAN RODENTS:
1. Well- defi ned zygomatic plate anterior to zygomatic arch 

present; infraorbital foramen small and either piercing 
zygomatic plate or positioned on side of rostrum anterior 
to zygomatic plate; lower jaw sciurognathous, with ori-
gin of angular pro cess directly ventral to sheath of lower 
incisor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1′. No zygomatic plate; infraorbital foramen greatly en-
larged; lower jaw hystricognathous, with the root of 
the angular pro cess defl ected lateral to sheath of lower 
incisor. . . . . . . . . . . . . . . . . . . . . . . . . Hystricomorpha

2. Zygomatic plate oriented anteriorly; infraorbital fora-
men small, transmitting only nerves and blood vessels; 
maxillary teeth number four or fi ve  . . . . . . . . . . . . . . 3

2′. Zygomatic plate oriented more laterally; infraorbital 
foramen enlarged, narrow, but typically expanded dor-
sally, transmitting medial masseter muscle in addition to 
nerves and blood vessels; maxillary teeth number three 
or fewer  . . . . . . . . . . . . . . . . . . . . . . . . . . Myomorpha

3. Infraorbital foramen pierces zygomatic plate; cheek 
teeth number four or fi ve, with molars brachydont, bu-
nodont, with three transversely oriented crests . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sciuromorpha

Taxonomic Accounts
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basal offshoot that diverged very early in the history of the 
family. Although Moore (1959) did recognize the unique-
ness of Sciurillus by placing it in its own subtribe Sciuril-
lina in the tribe Sciurini, molecular studies clearly docu-
ment that Sciurillus has no phyloge ne tic affi nity to other 
tree squirrels. Consequently, this genus is now uniformly 
placed in its own subfamily, the Sciurillinae (Steppan, Storz, 
and Hoffmann 2004; Thorington and Hoffmann 2005; 
Thorington et al. 2012). The basal position of Sciurillus 
in the family, moreover, suggests great age for its lineage, 
which Roth and Mercer (2008) estimated at about 30 mya, 
a divergence event only slightly younger than the 36- mya 
age for the family. In contrast, the entire radiation of all 
remaining tree squirrels in South America, now placed in 
the subfamily Sciurinae (Thorington and Hoffmann 2005; 
Thorington et al. 2012), appears to have descended from a 
single lineage, one that arrived on the continent subsequent 
to the closure of the Panamanian land bridge (Roth and 
Mercer 2008; Pecnerová and Martínková 2012).

The last revision of South American representatives was 
J. A. Allen’s classic monograph Review of the South Amer-
ican Sciuridae, published in 1915 and thus now nearly a 
century old. Allen recognized nine genera, a number re-
duced to three or four by subsequent reviewers (e.g., Ell-
erman 1940, three genera [Sciurillus, Microsciurus, and 
Sciurus, divided into three subgenera]; Moore 1959, four 
genera [Guerlinguetus, Microsciurus, Sciurillus, and Syn-
theosciurus]; Cabrera 1961, three genera [Microsciurus, 
Sciurillus, and Sciurus, divided into two subgenera]; R. 
S. Hoffmann et al. 1993 and Thorington and Hoffmann 
2005, three genera [Microsciurus, Sciurillus, and Sciurus, 
divided into three subgenera]). The number of species rec-
ognized in various treatments over the past 50 years has 
also differed, sometimes substantially. For example, J. A. 
Allen (1915a) divided South American squirrels into 25 
species, Cabrera (1961) into 13, Emmons and Feer (1997) 
described and mapped 11, and R. S. Hoffmann et al. (1993) 
and Thorington and Hoffmann (2005; see also Thoring-
ton et al. 2012) listed 15. In part, differences in species 
boundaries recognized by these and other authors attest 
to the extreme variability often present geo graph i cally in 
color and color pattern. The concordance of both generic 
membership and categorical level across these treatments is 
limited, a fact also attesting to both the extensive variation 
in coloration that characterizes most of these taxa and the 
lack of critical reviews.

The lack of any comprehensive or even regional analysis 
of character variation for nearly all species of South Ameri-
can squirrels prompted us to examine most available speci-
mens, including holotypes, to assess both genus- and species- 
level boundaries. As a result, we recognize seven genera and 

seen and often readily heard as they move about or gnaw 
on large nuts. They build round, ball- like nests of leaves 
and twigs in vine tangles or on tree limbs, or they nest in 
tree holes. Capuchin monkeys, Cebus [now Sapajus] apella 
(Galetti 1990), and both medium and large felids (Emmons 
1978b) are known predators of South American squirrels.

Body size can be arranged into three broadly separable 
classes, with one pygmy squirrel (maximum head and body 
length about 115 mm, tail length 120 mm, and mass 45 g), 
many dwarf squirrels of intermediate size (head and body 
length 160– 300 mm, tail length 150– 280 mm, and mass 
130– 520 g), and a few large squirrels (head and body length 
240– 300 mm, tail length 240– 340 mm, and mass 570– 
900 g; Thorington et al. 2012). The skull retains the same 
generalized shape in all South American species: brain-
case domed and rounded; interorbital region wide; post-
orbital pro cesses on both frontals and jugals prominent; 
rostrum relatively short but broad; zygomatic arches deep 
and stout; auditory bullae evenly rounded and relatively 
large but rarely excessively infl ated, and divided by sev-
eral transverse bony septa; incisive foramina short; cheek 
teeth brachydont and bunodont, with prominent cusps and 
transverse crests usually on molars; and dental formula I 
1/1, C 0/0, PM 2– 1/1, and M 3/3 = 20– 22, with PM3 re-
duced or absent. Angular pro cesses of the mandible are 
slightly infl ected. A baculum is present in the phallus of 
males of all species.

Peterka (1937) and Bryant (1945), among others, have 
provided detailed descriptions of sciurid morphology. Only 
four taxa have been karyotyped: Guerlinguetus brasiliensis 
brasiliensis (Lima and Langguth 2002, 2n = 40, FN = 76), 
G. b. ingrami (Fagundes et al. 2003, 2n = 40, FN = 74), 
Hadrosciurus spadiceus (Lima and Langguth 2002, 
2n = 40, FN = 76), and Notosciurus granatensis (Nadler 
and Hoffmann 1970, 2n = 42, FN = 78).

Despite their broad range throughout much of the con-
tinent and local ubiquity in all forest types, South Ameri-
can squirrels remain poorly known in nearly all aspects of 
their life history and, in par tic u lar relevance to this volume, 
their evolutionary relationships and diversifi cation history. 
There have been no revisionary studies published in the 
last half- century or longer. Furthermore, and in contrast to 
virtually all other South American rodent groups, students 
of molecular phyloge ne tics have largely bypassed the Sci-
uridae, except for the inclusion of a few species in the phy-
letic delineation of the major lineages in this nearly cosmo-
politan family (Mercer and Roth 2003; Steppan, Storz, and 
Hoffmann 2004; Pecnerová and Martínková 2012). These 
studies have unambiguously identifi ed two lineages among 
the South American representatives of the family. One of 
these contains the monotypic Sciurillus, which forms a 
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Genus Sciurillus Thomas, 1914

The genus Sciurillus is a tiny rainforest squirrel with three 
pairs of mammae, distributed in the Guianas and Amazon 
Basin. This is the smallest of the New World tree squirrels, 
with a head and body length averaging 113 mm, tail length 
114 mm, hindfoot length 30 mm, and body mass 44 g (N = 5). 
The ears are small and round, up to 14 mm long. The skull 
has a strongly convex dorsal profi le, with the infl exion point 
at the middle of the frontals; the rostrum is long, more than 
one- third the skull length; the frontals are short, as wide 
or wider than their length; the braincase is relatively large 
and globose; the temporal part of the orbitotemporal fossa 
is completely obliterated, with the postorbital pro cess ex-
tending posteriorly to almost coincide with a vertical plane 
at the posteriormost part of the squamosal zygomatic pro-
cess; the anterior portion of the zygoma is nearly vertical, 
situated posterior to the fi rst upper molar; a distinct semi-
circular crest, originating at the infraorbital foramen, runs 
dorsally along the line of contact between the premaxilla and 
maxilla on each side; the anterior opening of the infraorbital 
foramen is positioned midway between the anteriormost part 
of the zygoma and the incisors, but the infraorbital canal is 
not conspicuously elongated; the parapterygoid fossa is deep, 
well delimited, and sometimes perforated by bilateral or uni-
lateral vacuities; the posterior aperture of the alisphenoid ca-
nals is small, maximally one- third the width of the foramen 
ovale; the aperture of the transverse canal is distinctly visible 
in ventral view, and not covered by the posterior border of 
the pterygoid encircling the foramen ovale; a sphenopalatine 
foramen is situated above the third upper molar or, at most, 
over the region between the second and third molars; and 
only one bullar septum is present. Very short coronoid pro-
cesses characterize the mandible. Temporal muscles are cor-
respondingly unusually small for a squirrel, but the anterior 
deep masseters are enlarged and oriented to assist in retrac-
tion of the jaw (Ball and Roth 1995).

The dental formula is I 1/1, C 0/0 PM 2/1, M 3/3 = 22. 
Upper incisors are proodont. PM3 has one root; all re-
maining permanent cheek teeth have three roots. In oc-
clusal view, the maxillary toothrows form a more or less 
rounded to slightly oval arrangement. PM3 is small, with a 
simple, unicuspidate occlusal surface. PM4 is molariform, 
only slightly smaller than M1; M2 is the largest cheek 
tooth. PM4 through M2 lack a paraconule, metaconule, 
and ectostyle; the trigon of all maxillary teeth is shallow. 
The lower cheek teeth lack a paraconid and ectostylid, and 
a trigonid is obsolete or absent.

synonyms:
[Myoxus]: Shaw, 1801:171; part (included “le petit guer-

linguet” of Buffon 1789); not Myoxus Zimmerman, 1780.

a total of 19 species. These taxonomic hypotheses differ 
from previous treatments of South American squirrels, the 
most recent of which is that of Thorington et al. (2012), 
and they are ripe for testing by phyloge ne tic and phylogeo-
graphic analyses employing molecular data and methods.

KEY TO THE SUBFAMILIES OF SOUTH AMERICAN 
SCIURIDAE (FROM MOORE 1959:199– 200):
1. Lateral wall of cranium with squamosal extending dor-

sally to a point less than or equal to halfway from base 
of zygomatic pro cess of squamosal to base of postor-
bital pro cess of frontal; typically two transbullar septa; 
well- developed masseteric tubercle; maxilla contribut-
ing much less than half to the lateral side of rostrum; 
robust zygoma with a well- developed superior pro cess  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sciurinae

1′. Lateral wall of cranium with squamosal extending dor-
sally notably more than halfway between base of zygo-
matic pro cess of squamosal and base of postorbital pro-
cess of frontal; one transbullar septum; no masseteric 
tubercle; maxilla contributing much more than half of 
the lateral side of rostrum; slender zygoma lacking supe-
rior pro cess . . . . . . . . . . . . . . . . . . . . . . . . . Sciurillinae

Subfamily Sciurillinae Moore, 1959

The subfamily Sciurillinae contains only the single genus 
and species Sciurillus pusillus. This is the smallest of the 
New World Sciuridae and one of the two most ancient lin-
eages in the family, the other being the Ratufi nae, or gi-
ant tree squirrels of southern Asia. In erecting this taxon, 
Moore (1959:180) delineated 12 diagnostic characters of 
the skull, including those listed in the key.

Cladistic analyses of both morphological (Roth 1996) 
and molecular characters (allozymes: M. S. Hafner et al. 
1994; mitochondrial and nuclear DNA sequences: Mer-
cer and Roth 2003; Herron et al. 2004; Roth and Mer-
cer 2008) support the basal position of the Sciurillinae in 
the Sciuridae and refute the hypothesized phyletic link be-
tween Sciurillus and the Asian (Nannosciurus) and African 
(Myosciurus) pygmy squirrels proposed by G. S. Miller 
and Gidley (1918). Mercer and Roth (2003) estimated the 
split between the lineage leading to Sciurillus and all other 
sciurids (fl ying, ground, and tree squirrels) at about 36 
mya, in the late Eocene. These authors also argued that the 
deep phyloge ne tic separation between Sciurillus and other 
South American sciurids, which formed a monophyletic 
assemblage, indicated separate invasions of the continent 
by squirrels. Because Sciurillus has no close relatives in 
the family, its place of origin and timing of entry to South 
America remain enigmas.
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molaires [= cheek teeth] sont tout-à- fait semblables à celles 
des écureuils,” thus making them essentially equal in that 
respect (although “le grand guerlinguet” [= Sciurus aestu-
ans] actually has a distinctive dentition that lacks third up-
per premolars).

Later, when F. Cuvier published a comprehensive ac-
count of mammalian dentition (1823c:161– 162), he erected 
the genus Macroxus, characterized by (among other fea-
tures) the presence of two upper premolars, and he included 
as species “le guerlinguet” and “le toupaye” (the latter 
an oriental squirrel). If his diagnosis is interpreted strictly 
and if reference is made to his 1812 publication, “le guer-
linguet” would mean only the “petit guerlinguet.” How-
ever, as he clearly considered (incorrectly) that both “guer-
linguets” had similar dentition (F. Cuvier 1819), it can be 
safely assumed that by “guerlinguet” Cuvier meant both 
pusillus and aestuans. Husson (1978:382– 383) recognized 
this possible confusion and specifi cally designated the spec-
imen described and fi gured by Buffon (1789:261, plate 66: 
“le petit guerlinguet”) as the lectotype of Sciurus pusillus 
É. Geoffroy St.- Hilaire. Earlier, Thomas (1898g:933) had 
designated Sciurus aestuans Linnaeus, 1766 as the type 
species of Macroxus F. Cuvier, 1823, thus making this 
name unavailable for Sciurillus.

The remaining generic names associated with Sciurillus 
pusillus (É. Geoffroy St.- Hilaire) clearly belong either to 
other rodent groups (e.g., Myoxus Zimmermann, Gliridae) 
or to other groups of sciurids (e.g., Sciurus Linnaeus) and 
need not be discussed further  here.

Sciurillus pusillus (É. Geoffroy St.- Hilaire, 1803)
Neotropical Pygmy Squirrel

synonyms:
Sciurus pusillus É. Geoffroy St.- Hilaire, 1803:177; type lo-

cality “Cayenne,” French Guiana.
Sciurus guianensis Goldfuss, 1809:122; based on Buffon’s 

(1789:261, plate 66) “le petit guerlinguet.”
Sciurus olivascens Illiger, 1815:69; nomen nudum.
Sciurus pusillus Desmarest, 1817c:109; renaming of Sci-

urus pusillus É. Geoffroy St.- Hilaire, 1803; based on 
Buffon’s (1789:261, plate 66) “le petit guerlinguet.”

Sciurus olivascens Olfers, 1818:208; part; not olivascens 
Illiger, 1815, fi de Hershkovitz, 1959b:345.

Macroxus pusillus: Lesson, 1842:111; name combination.
[Funambulus Pucheranii] pusillus: Fitzinger, 1867a:487; 

part; name combination.
Macroxus kuhlii Gray, 1867:433; type locality “Brazil,” 

restricted by Thomas (1928c) to Pebas, Loreto, Peru.
Sciurus leucotis Gray, 1867:433; unavailable name pub-

lished as a ju nior synonym and attributed to the French 
naturalist François de Caumont LaPorte, Comte de 
Castelnau (see Hershkovitz 1959b:345).

Sciurus: É. Geoffroy St.- Hilaire, 1803:177; part (inclusion 
of pusillus); not Sciurus Linnaeus, 1758.

Sciurus: Desmarest, 1817c:109; part (inclusion of pusillus); 
not Sciurus Linnaeus, 1758.

Macroxus: F. Cuvier, 1823b:119; 1823c:161; part (included 
“le guerlinguet” of Buffon, 1789).

[Funambulus]: Fitzinger, 1867a:487; part (inclusion of pu-
sillus); not Funambulus Lesson, 1835.

Sciurus (Macroxus): Liais, 1872:503; part (inclusion of pu-
sillus); not Sciurus Linnaeus, 1758.

Sciurus (Microsciurus): E. W. Nelson, 1899b:32; part (in-
clusion of pusillus and kuhli); not Microsciurus J. A. Al-
len, 1895.

Microsciurus: E.- L. Trouessart, 1904:329; part (inclu-
sion of pusillus and kuhli); not Microsciurus J. A. Al-
len, 1895.

Sciurillus Thomas, 1914f:36 [1914f:415]; type species Sci-
urus pusillus Desmarest, 1817 (= Sciurus pusillus É. Geof-
froy St.- Hilaire, 1803), by original designation.
remarks :  Buffon (1789:261, plates 65 and 66, re-

spectively) recognized the existence of two “squirrel- like” 
animals in the Guiana region, “le grand guerlinguet” (= 
Sciurus aestuans Linnaeus) and “le petit guerlinguet” (= 
Sciurillus pusillus É. Geoffroy St.- Hilaire). Buffon used the 
vernacular French term “guerlinguet” rather than “écu-
reuil” because he was not convinced that the animals  were 
“true” squirrels.

When É. Geoffroy St.- Hilaire (1803) named “le petit 
guerlinguet” as Sciurus pusillus, he implicitly allied the spe-
cies with other known tree squirrels. Desmarest (1817c:109) 
redescribed Geoffroy St.- Hilaire’s Sciurus pusillus and, be-
cause many subsequent authors regarded the taxa proposed 
by É. Geoffroy St.- Hilaire (1803) as unavailable manuscript 
names, much of the nineteenth- and twentieth- century lit-
erature credited Sciurus pusillus to Desmarest (J. A. Allen 
1915a; Ellerman 1940; Cabrera 1961; R. S. Hoffmannet 
al. 1993). Desmarest (1822:337) even coined a new com-
mon name for the species, calling it “l’Écureuil nain” or 
“dwarf squirrel,” probably to emphasize its similarity to 
the Eu ro pe an forms and to abolish the distinctiveness sug-
gested by “guerlinguet.” However, some authors contin-
ued to distinguish between “guerlinguets” and squirrels. F. 
Cuvier, in a series of papers dealing with the dentition of 
mammals, described and fi gured the dentition of “le petit 
guerlinguet” (F. Cuvier 1812:277, plate 15, Fig. 1), the dis-
tinctive dental characters being the size of the cheek teeth 
depicted and the presence of a diminutive upper third pre-
molar, a feature present only in Sciurillus pusillus and not 
in Sciurus aestuans. Indeed, F. Cuvier did not mention “le 
grand guerlinguet” in his 1812 paper, but in a later publi-
cation (F. Cuvier 1819:248), he provided brief descriptions 
of the “grand” and “petit” guerlinguets, stating that “leurs 
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listed this species in their faunal compilations of Colom-
bia but without locality or voucher specimen citations; Al-
berico et al. (2000) listed S. pusillus from the department 
of Caquetá in southeastern Colombia without providing 
an exact locality but referring to specimens in the IAvH 
and ICN in Bogotá. Jessen, Gwinn, and Koprowski (2013) 
included southeastern Colombia and Venezuela south of 
the Río Orinoco in the mapped range, without either lit-
erature or specimen documentation. The species has not 
been recorded from the fauna of either Ec ua dor (Tirira 
2007) or Venezuela (O. J. Linares 1998).

selected localit ies  (Map 2): BRAZIL: Amapá, 
Amapá (MPEG 1541), Oiapoque, upper Rio Oiapoque 
(MZUSP 20353); Amazonas, Andira, near Villa Bella da 
Imperatriz (AMNH 93154), Estirão do Equador, Rio Ja-
vari (MPEG 1557); Mato Grosso, São Manoel, Rio Teles 
Pires (type locality of Sciurillus pusillus hoehnei Miranda- 
Ribeiro); Pará, Boim, Rio Tapajós (MCZ 30216), Igarapé 
Amorim (AMNH 95727), Igarapé Brabo (= Bravo), left 
bank Rio Tapajós (AMNH 94743). FRENCH GUIANA: 
Cayenne (type locality of Sciurus pusillus É. Geoffroy St.- 
Hilaire), Inini, Arataye River (USNM 548447), Paracou 
(Voss et al. 2001), Tamanoir, Mana River (FMNH 21788). 
GUYANA: Upper Demerara– Berbice, Great Falls of De-
merara River (type locality of Sciurillus pusillus glauci-
nus Thomas). PERU: Loreto, Estación Biológica Que-
brada Blanco (Heymann and Knogge 1997), Pebas (BM 
28.7.21.79), Quebrada Orán (M. S. Hafner et al. 1994), 
Santa Cecília, Río Maniti (FMNH 87182), Sarayacu, Río 
Ucayali (AMNH 76185). SURINAM: Sipaliwini, Emma-
keten [= Emma Keten] (Husson 1978), Frederik Willem IV 
Falls, Corentyne River (FMNH 48419).

subspecies :  Two (J. A. Allen 1915a) or three (An-
thony and Tate 1935; Cabrera 1961; Thorington and 
Hoffman 2005) subspecies have generally been recognized. 
These include the nominotypical form (the Guianas and 
northeastern Brazil), glaucinus Thomas (the Amazon Ba-
sin of central Brazil and interior Guyana), and kuhlii Gray 
(northeastern Peru and probably western Brazil and south-
western Colombia).

Anthony and Tate (1935), who studied specimens from 
French Guiana, Peru, and the region of the Rio Tapajós, 
Brazil, believed that three subspecies could be distinguished 
on the basis of color, having found no signifi cant differ-
ences in cranial mea sure ments, specifi cally: S. p. pusillus— 
ears black; head decidedly reddish when compared with 
the grayish dorsum; S. p. glaucinus— ears the same color 
as the head, which was not very distinct in color from the 
rest of the grayish dorsum; and S. p. kuhlii— like glaucinus 
but more “saturated,” with “belly even more cinnamon” 
(p. 8) than in pusillus and with a darker back. However, 
our microscopic examination of the pinnae revealed 

Sciurus (Macroxus) pusillus: Liais, 1872:503; name 
combination.

Sciurus aestuans var. aestuans: J. A. Allen, 1877:756, part; 
not Guerlinguetus aestuans (Linnaeus, 1766).

Macroxus aestuans: E.- L. Trouessart, 1897:428, part (in-
clusion of pusillus and kuhlii as synonyms); not Guer-
linguetus aestuans (Linnaeus, 1766).

Sciurus (Microsciurus) pusillus: E. W. Nelson, 1899b:32; 
name combination.

Sciurus (Microsciurus) kuhli: E. W. Nelson, 1899b:32; 
name combination and incorrect subsequent spelling of 
Macroxus kuhlii Gray.

Microsciurus pusillus: E.- L. Trouessart, 1904:329; name 
combination.

Microsciurus kuhli: E.- L. Trouessart, 1904:329; name 
combination and incorrect subsequent spelling of Mac-
roxus kuhlii Gray.

Microsciurus kuhlii: J. A. Allen, 1914a:162; name 
combination.

[Sciurillus pusillus] kuhli Thomas, 1914b:575; incorrect 
subsequent spelling or invalid emendation of Macroxus 
kuhlii Gray.

Sciurillus pusillus: Thomas, 1914b:575; fi rst use of current 
name combination.

Sciurillus pusillus glaucinus Thomas, 1914b:575, type local-
ity “Great Falls of Demerara River, British Guiana,” =  
Ororo Marali, Upper Demerara– Berbice, Guyana.

Sciurillus pusillus pusillus: J. A. Allen, 1915a:197; name 
combination.

S[ciurillus]. kuhlii: Thomas, 1928c:291; name combination.
Sciurus pusilus Olalla, 1935:426; incorrect subsequent 

spelling of Sciurus pusillus É. Geoffroy St.- Hilaire.
Sciurillus pusillus kuhlii: Cabrera and Yepes, 1940:192; 

name combination.
Sciurillus pusillus hoehnei Miranda- Ribeiro, 1941:10; type 

locality “Rio Teles Pires (São Manoel), northern Mato 
Grosso,” Brazil (page number incorrectly given as 139 
by Hershkovitz 1959b:346).

Sciurus aestuans: Rode, 1943:385; part; not Sciurus aestu-
ans Linnaeus.

Microsciurus pusillus hoehnei: C. O. da C. Vieira, 1955: 
410; name combination.

Sciurillus guajanensis: Hershkovitz, 1959b:345; not guja-
nensis of Gmelin, 1788, nor guajanensis of Kerr, 1792.

Sciurillus pusilus Moore, 1959:204; incorrect subsequent 
spelling of Sciurus pusillus É. Geoffroy St.- Hilaire.
description:  As for the genus.
distribution:  Sciurillus pusillus is known from 

scattered localities in Guyana, Surinam, French Guiana, 
Amazonian Brazil in Amapá, Amazonas, Pará, and Mato 
Grosso states, and northeastern Amazonian Peru. Cuervo 
Díaz et al. (1986) and Rodríguez- Mahecha et al. (1995) 
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Knogge (1997) also suggested that a solitary lifestyle was 
the dominant mode of sociospatial or ga ni za tion. Peres et al. 
(2003) reported four sightings, each averaging 1.5 indi-
viduals, in the headwaters of the Rio Arapiuns, Pará state, 
Brazil, and estimated their density at 0.023 individuals/ha. 
Dalecky et al. (2002) stated that home range size in French 
Guiana was small, which facilitated individual per sis tence 
in habitat islands created by fl ooding. Olalla (1935), Hey-
mann and Knogge (1997), and Voss et al. (2001) observed 
this species only in noninundated or terra fi rme forest, and 
Olalla (1935) reported a litter size of two.

remarks :  Due to the scarcity of specimens of S. pu-
sillus from the time of its discovery in the late eigh teenth 
century until the 1930s, the taxonomic history of this 
taxon has presented certain per sis tent problems. Most of 
the trouble relates to confusion between Sciurillus pusillus 
(or some ju nior synonym) and several other South Ameri-
can squirrels, usually Sciurus aestuans Linnaeus (herein 
Guerlinguetus aestuans). Because both of these species 
 were fi rst known from Guianan specimens, their respec-
tive taxonomic histories are entangled. We comment on 
all names, available or not, that have been associated 
with Sciurillus pusillus; however, new combinations and 
changes in specifi c versus subspecifi c status are not dis-
cussed because they can be easily followed in the synon-
ymy provided earlier.

Sciurillus pusillus was the second squirrel to be known 
from the Guianan region, the fi rst being Sciurus aestu-
ans, described by Linnaeus in 1766. Ten years later, Buf-
fon (1776:146– 147) published his fi rst report on a Gui-
anan squirrel. The essential parts of Buffon’s report are 
translated as: “M. de la Borde, Physician of the King in 
Cayenne, said that there is only one species of squirrel in 
the Guyanne, that it lives in the forests, that its fur is red-
dish, that it is not larger than the Eu ro pe an rat . . .  I am 
not quite certain that this animal from the Guyanne, of 
which M. de la Borde speaks, is a true squirrel, because 
the latter are hardly found in excessively hot climates, such 
as that of the Guyanne” (emphases ours). This is a very 
uninformative account, but it is clear that Buffon did not 
have specimens to describe in 1776, only an oral or written 
account by de la Borde. It is also clear that Buffon believed 
that there was a single species of “squirrel- like” mammal 
in the Guiana region, and that it was not larger than the 
Eu ro pe an Rattus. Such reference to size is vague, but it 
can be interpreted to mean an animal about the size of a 
Norway or black rat; because Sciurillus is so much smaller, 
we believe this feature would not go unnoticed even by an 
amateur such as de la Borde. Also, Sciurillus pusillus can 
hardly be described as having “reddish” fur, a character 
that could roughly be applied to Sciurus aestuans. There-
fore, it is plausible that the animal reported by de la Borde 

that the epithelium is pigmented (thus appearing black on 
dried skins) in specimens from the entire range of the ge-
nus. Moreover, the color of the head is variable in the se-
ries from the Rio Tapajós, as is the intensity of the orange 
mixed with gray in the belly. The number of specimens we 
have examined from Peru, the putative region of occur-
rence of kuhlii, is small, but a good series from Estirão do 
Equador, Rio Javari, Amazonas, which is geo graph i cally 
close to the Peruvian localities, cannot be distinguished 
from the larger series from the Rio Tapajós, and which has 
been ascribed to glaucinus. We have not seen the holotype 
of Sciurillus pusillus hoehnei from northern Mato Grosso, 
but nothing in the description supports it as a plausible 
valid taxon.

Mercer and Roth (2003) reported substantial sequence 
divergence in both mitochondrial and nuclear genes be-
tween two specimens from opposite ends of the geographic 
range of this species (USNM 578014 from French Guiana, 
and LSUMZ 27994 from Loreto department, Peru), posit-
ing a late Miocene divergence between these samples. De-
spite the extensive level of divergence and apparent deep 
age of the species, we are unable to fi nd signifi cant, geo-
graph i cally partitioned variation among the few samples 
available from this very large area; we provisionally regard 
Sciurillus pusillus as a monotypic species.

natural history:  Jessen, Gwinn, and Koprowski 
(2013) synthesized the few data available on ecol ogy, be-
havior, and life history. Emmons and Feer (1990, 1997), 
Ball and Roth (1995), Roth (1996), Heymann and Knogge 
(1997), Voss et al. (2001:76), and Youlatos (2011) de-
tailed observations of solitary individuals in trees in well- 
drained primary forest, primarily in Inga (French Guiana) 
and Parkia (Peru), both in the subfamily Mimosoideae. In 
both geographic areas, animals  were observed gnawing on 
the bark, probably feeding either on cambium or on exu-
dates (sap or gum), incising pieces of the upper bark layer, 
and leaving the trunk densely pockmarked. Heymann and 
Knogge (1997) recorded large amounts of bark chips that 
accumulated on the ground under one such tree. Emmons 
and Feer (1990:176) noted that individuals forage on 
trunks from near the ground to high in the canopy, “hop-
ping and fl itting from branch to branch,” and traveling 
from tree to tree high in the canopy.

Their small size makes individuals diffi cult to spot, but 
they are not wary of humans and can be easily observed. 
Youlatos (2011) observed fi ve individuals using wide verti-
cal substrates in the canopy, with locomotion primarily by 
claw climbing. Velhagen and Roth (1997) suggested that a 
decrease in bite force with decreasing size might account 
for a shift in diet of the pygmy squirrels, including Sciuril-
lus, from hard fruits and nuts to gleaning bark. Because 
most sightings  were of solitary individuals, Heymann and 
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both acknowledged that his usage derived from Gmelin 
and decided to keep the name Sciurus guajanensis (his dif-
ferent spelling of the name either is an unjustifi ed emen-
dation or a lapsus calami) for de la Borde’s animal, while 
creating the new name Sciurus bancrofti for the other “spe-
cies.” As documented earlier, these two names have nothing 
to do with Sciurillus pusillus and do not belong in its syn-
onymy. Hershkovitz (1959b:345) also stated that Turton 
(1802:94) employed the name Sciurus guajanensis based 
on the “petit guerlinguet” of Buffon. There is, however, no 
mention in Turton’s work of the French naturalist or of the 
“petit guerlinguet.” Indeed, Turton’s General System is only 
an updating of Kerr’s, which is entirely referable to Gmelin 
(1788).

Finally, Hershkovitz (1959b:345) cited yet another au-
thor (Goldfuss 1809:122) who used the name Sciurus guia-
nensis for the “petit guerlinguet,” a publication that can 
be viewed in the same perspective as those by Kerr and 
Turton. However, as neither of us has personally seen the 
work by Goldfuss, we herein treat his Sciurus guianensis as 
a possible synonym of Sciurillus pusillus.

The fi rst scientifi c name unequivocally associated with 
“le petit guerlinguet” is Myoxus guerlingus Var. (?), coined 
by Shaw (1801:171), which actually encompasses both 
Guianan squirrels, Sciurus aestuans Linnaeus and Sciuril-
lus pusillus Thomas. Because we fi x the type specimen of 
Myoxus guerlingus as the same as that of Sciurus aestuans 
(guerlingus had no type, being a name for both of Buffon’s 
guerlinguets; see the account for Guerlinguetus aestuans), 
Shaw’s name cannot be employed as the valid one for “le 
petit guerlinguet” and is not listed in the synonymy of S. 
pusillus as a result.

É. Geoffroy St.- Hilaire (1803:177) created the name 
Sciurus pusillus exclusively for “le petit guerlinguet,” mak-
ing it the valid one for the species. He stated, however, that 
de la Borde had collected the specimen he studied. This 
made Husson (1978:382) question whether Geoffroy St.- 
Hilaire’s specimen was the same as that seen by Buffon, 
who obtained his material from Sonini de Manoncourt. 
The holotype of Sciurus pusillus É. Geoffroy St.- Hilaire in 
the Paris museum (MNHN 312, a mounted skin), however, 
has an old label bearing de la Borde’s name attached to its 
support. In our opinion, this is probably the same speci-
men seen by Buffon (1789), and de la Borde’s name is on 
the label because Buffon believed it represented the “guer-
linguet” he reported. Husson (1978:382) never questioned 
that the holotype is really what is currently called Sciurillus 
pusillus, in spite of its somewhat deteriorated condition, 
but he felt the need to select a lectotype, which he indi-
cated (1978:383) to be the same specimen described and 
fi gured by Buffon in 1789 (p. 261, plate 46). Husson’s act, 
however, was unnecessary, as the specimen (MNHN 312) 

was Sciurus aestuans, by far the most common species 
found in the Guianas.

Later, Buffon (1789) was fi nally provided with speci-
mens from French Guiana, which had been collected by M. 
Sonini de Manoncourt, and he was able to give fi rsthand 
information on the entire squirrel fauna of the region. The 
essential aspects of this later contribution are, fi rst, that 
Buffon (1789:261– 264, plates 45 and 46) believed the ani-
mals  were not real squirrels (e.g., the Eu ro pe an “écureuil” 
or Sciurus vulgaris), confi rming his earlier prediction, and 
he called them “guerlinguets”; and, second, that he con-
sidered them two species, “le grand” and “le petit guer-
linguet.” He then proceeded to reinterpret his own 1776 
account of one species to accommodate the two he now 
had in front of him. Thus, the “petit guerlinguet” became 
the species “not larger than a rat,” and the “grand” one 
was compared in size to Sciurus vulgaris. Obviously, any-
thing the size of Sciurillus is “not larger than a rat,” but 
then neither are its fl eas. Buffon’s awkward adaptation 
of his earlier, vague size reference to the actual specimens 
collected by Sonini de Manoncourt allowed for some mis-
interpretation, mainly because other naturalists  were also 
busy reporting and cata loging the Guianan sciurid fauna. It 
is now important to devote attention to a number of pub-
lications dealing with Guianan squirrels, which appeared 
before É. Geoffroy St.- Hilaire (1803) coined the name Sci-
urus pusillus for the “petit guerlinguet” of Buffon, because 
Hershkovitz (1959b) considered some of these names to 
have priority over pusillus.

The fi rst of these is Sciurus gujanensis, coined by Gme-
lin (1788:152) for two squirrels from different reports con-
cerning the Guianan region. One of these reports is that by 
de la Borde, which we discussed earlier and associated with 
Sciurus aestuans Linnaeus. The other report commented 
on by Gmelin was Bancroft’s (1769:143), taken from his 
account of the natural history of Guiana, where he states 
that the animal was close to the common En glish squirrel 
in size and morphology, and that it had a pale yellowish 
brown dorsum, white under parts, small white streaks on 
the sides of the body, and a tail similar in color to the dor-
sum but “variegated” with white and black. The presence 
of lateral white streaks does not fi t with the color pattern 
of any known South American squirrel, and Sciurus aestu-
ans does not have white under parts. Whichever squirrel 
Bancroft had in mind, however, both his description of the 
color pattern and size completely eliminate the possibility 
that his animal was Sciurillus pusillus.

Hershkovitz (1959b:345) ignored Gmelin’s name and 
its complete lack of correspondence with Sciurillus pusil-
lus. He proposed that the valid name for the dwarf squirrel 
should be Sciurillus guajanensis (Kerr) and then or ga nized 
a synonymy with that in mind. However, Kerr (1792:265) 
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came from the same region in Brazil. He later restricted the 
type locality of kuhlii Gray to Pebas, Loreto, Peru (Thomas 
1928c:291). Because we consider Sciurillus pusillus to be 
a monotypic species, the matter of the correct type local-
ity of Macroxus kuhlii, a ju nior synonym, is not critical. 
However, because kuhlii has been considered by Anthony 
and Tate (1935) to be a valid subspecies (and may even be 
a species separate from pusillus, as suggested by the deep 
molecular divergence of western and eastern Amazonian 
samples; Mercer and Ross 2003), validation of Thomas’s 
restriction of the type locality to Peru is warranted.

J. A. Allen (1877:756– 757), without examining speci-
mens of the dwarf squirrel, placed both pusillus and kuhlii 
as ju nior synonyms of his excessively broad Sciurus aes-
tuans var. aestuans, believing they could be young speci-
mens of the larger animal. Alston (1878:670) immediately 
corrected Allen, considering Sciurus pusillus a valid species 
with Macroxus kuhlii as a ju nior synonym. Most subse-
quent authors  were convinced of the validity of pusillus but 
placed the species in the genus or subgenus Microsciurus 
(e.g., E. W. Nelson 1899b; E.- L. Trouessart 1904; J. A. Al-
len 1914a). Any remaining doubts regarding the distinc-
tiveness of pusillus  were fi nally dispelled when Thomas 
(1914b,f) erected the genus Sciurillus, completely divorcing 
it from the larger squirrels of the genus Microsciurus.

Thomas (1914b:575) described Sciurillus pusillus glauci-
nus from Guyana (former British Guiana), thus adding a 
third species group taxon to the picture. Anthony and Tate’s 
(1935) review of Sciurillus took advantage of the fi rst rela-
tively large series of specimens available at any museum; 
they recognized three subspecies, namely, Sciurillus p. pu-
sillus, S. p. glaucinus, and S. p. kuhlii. They restricted the 

is the holotype of Sciurus pusillus É. Geoffroy St.- Hilaire, 
as the name is applied today, and is characterized by the 
small and rounded pinnae and the small size of the feet. It 
is not the young of a Sciurus aestuans as proposed by Rode 
(1943:385).

Another early name resurrected by Hershkovitz 
(1959b:345) was Sciurus olivascens, placed in the syn-
onymy of Sciurillus guajanensis (Kerr) [= Sciurillus pusil-
lus], which he attributed to Olfers, 1818. According to 
Hershkovitz (1959b:345), Olfers erected the name after a 
manuscript usage by Illiger, purportedly based on “le petit 
Guerlinguet” of Buffon, but of this Olfers himself was not 
completely sure because he added a question mark after 
the French vulgar name. Illiger (1815:69) published the 
name Sciurus olivascens in a list of mammals from South 
America without diagnosis or description, and he made no 
subsequent reference to this name in his brief discussion of 
South American squirrels (pp. 74– 75). It thus seems clear 
that olivascens is unavailable from Illiger (1815) in the 
meaning of the International Code of Zoological Nomen-
clature (ICZN 1999). The same name was again mentioned 
in yet another list of South American mammals (Minding 
1829:89), also unavailable for the same reasons. Given that 
Olfers (1818:208) only questionably associated “Sc. oliva-
scens Ill.” to Buffon’s “le petit guerlinguet,” and that both 
Illiger’s (1815) original usage of this name and the subse-
quent usage by Minding (1829) are nomina nuda, it seems 
to us that the name continues to be unavailable. But even if 
Olfers’s usage  were judged available, olivascens would re-
main a ju nior synonym of Sciurus pusillus, being antedated 
by E. Geoffroy St.- Hilaire’s name by 15 years.

For some de cades, no new specimens other than the 
one(s) in the Paris museum  were reported until Gray 
(1867:433) listed and described Macroxus pusillus and 
Macroxus kuhlii, the latter a new species said to have been 
collected by Castelnau in “Brazil.” The name Sciurus leu-
cotis was also given by Gray (1867:433) in the synonymy 
of kuhlii and attributed to Castelnau (manuscript); leucotis, 
having never been employed as valid, is not available under 
the International Code of Zoological Nomenclature (ICZN 
1999). Gray’s (1867:433) descriptions are not good, but 
one of us (MdV) has seen the holotype of Macroxus kuhlii 
(BM 51.7.3.7, skin and skull); the skin is in bad shape, with 
extensive loss of hair in the region immediately posterior to 
the crown, legs, tail, throat, and chest, and with small losses 
in other scattered areas. Nevertheless, what is left of the 
animal is very similar to the specimen from Cayenne (BM 
45.5.1.3) that probably served as basis for Gray’s account 
of Macroxus pusillus. Thomas (1920f:276) assigned two 
specimens from Villa Braga on the Rio Tapajós, Pará, Bra-
zil, to S. pusillus but noted that these  were “quite like” the 
type of Macroxus kuhlii and suggested that the latter likely Map 2    Selected localities for Sciurillus pusillus (●). Contour line = 2,000 m.
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nearly equal- sized orbital and temporal fossa; always 
with only one upper premolar  . . . . . . . . . . . . . . . . . . 2

2. Mean head and body length of adults between 160 and 
180 mm; ears small and rounded  . . . . . Syntheosciurus

2′. Mean head and body length of adults >160 mm; ears 
relatively large and pointed. . . . . . . . . . . . . . . . . . . . . 3

3. Adult females with three pairs of mammae; distinctive 
postauricular patch of different color than that of top of 
head usually present . . . . . . . . . . . . . . . . . Notosciurus

3′. Adult females with four pair of mammae; postauricular 
patch may or may not be present  . . . . . . . . . . . . . . . . 4

4. Pelage coarse; distribution west of the Andes in Ec ua dor 
and Peru; pinnae hirsute, with somewhat long hairs, but 
not quite forming a tuft  . . . . . . . . . . . . . . .Simosciurus

4′. Pelage normal to soft; distribution east of the Andes; 
pinnae hirsute, covered with very short hairs  . . . . . . . 5

5. Size medium, mean head and body length between 175 
and 180 mm  . . . . . . . . . . . . . . . . . . . . . . Guerlinguetus

5′. Size large, mean head and body length >215 mm  . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hadrosciurus

Genus Guerlinguetus Gray, 1821

Guerlinguetus is a tropical tree squirrel genus occurring 
from eastern Colombia, Venezuela, and the Guianas, south 
throughout the lowland Amazonian rainforest, then through 
the Atlantic Forest of eastern and southern Brazil to north-
eastern Argentina. It is not known to occur in neighboring 
Paraguay and Bolivia, where the genus is replaced by the 
morphologically very similar Notosciurus. Although wide-
spread in Amazonian Brazil, Guerlinguetus is not known 
from south of the Rio Solimões, between the Rio Javari and 
Rio Madeira. It is absent from all but the broad gallery forests 
at the periphery of the Cerrado biome in central Brazil and 
mesic forest enclaves in the Caatinga of eastern Brazil (Car-
mignotto et al. 2012). Species of Guerlinguetus, as is true of 
all other South American squirrels, are exclusive forest dwell-
ers. The genus is mostly parapatric with Notosciurus, except 
in the general region of the Río Marañón in Peru.

Guerlinguetus is easily distinguished from other South 
American squirrels by its size (larger than Microsciurus, 
Sciurillus, and Syntheosciurus, but smaller than Hadro-
sciurus and Simosciurus). In comparison with Notosci-
urus, which has an approximately similar size range, 
Guerlinguetus is unique in the possession of four pairs 
of mammae instead of three and typically by the absence 
of a differentially colored postauricular patch. Cranially, 
the genus can be distinguished by an orbitotemporal fossa 
that is equally divided by a well- developed postorbital 
pro cess and an upper second molar with two parallel, 
buccolingual crests perpendicular to the anteroposterior 
axis of the skull.

nominotypical subspecies to French Guiana, glaucinus to 
British Guiana (= Guyana) south to the lower Rio Tapajós, 
Pará, Brazil, and kuhlii to northeastern Amazonian Peru. 
Another subspecies, Sciurillus pusillus hoehnei, was posthu-
mously published by Miranda- Ribeiro (1941), from north-
ern Mato Grosso, Brazil. For reasons discussed earlier, we 
consider Sciurillus pusillus to be a monotypic species, with 
kuhlii, glaucinus, and hoehnei as ju nior synonyms.

Subfamily Sciurinae G. Fischer, 1817

Species in the subfamily Sciurinae are the “typical” tree 
squirrels, with members distributed on all continents save 
Antarctica and Australia. South American representatives 
include taxa allocated by Moore (1959) to his subtribes 
Sciurina and Microsciurina. Both groups are now collec-
tively placed in the Sciurinae (Thorington and Hoffmann 
2005). Species in some genera (e.g., Hadrosciurus, Micro-
sciurus, Notosciurus) are characterized by an ear patch 
colored differently than the top of the head, neck, and 
shoulders; typically, this patch is continuous from the dis-
tal part of the medial surface of the pinna to just behind 
the ear (herein referred to as a postauricular patch). In a 
few cases, the colored hairs of the patch protrude above 
the rim of the ear. In species of Simosciurus, some hairs 
may extend from the dorsal edge of the pinnae, but none of 
these resemble a tuft, such as that characterizing the Eu ro-
pe an Sciurus vulgaris (see Thorington et al. 2012).

Phyloge ne tic relationships among the genera and spe-
cies we recognize are very incompletely known, as few of 
these taxa have been included in any of the surprisingly 
small number of molecular phyloge ne tic studies to date. 
The most comprehensive analysis of sciurid phylogeny 
(Mercer and Roth 2003) included only three South Ameri-
can taxa of “Sciurus” and Microsciurus. Assuming an en-
try into South America at or subsequent to the closure of 
the Panamanian seaway some 3– 4 mya, the net rate of di-
versifi cation of tree squirrels was exceedingly rapid, more 
than twice that for any other continental assemblage (Roth 
and Mercer 2008).

KEY TO THE GENERA OF SOUTH AMERICAN 
SCIURINAE:
1. Mean head and body length of adults <160 mm; orbito-

temporal fossa of skull, in dorsal view, unevenly divided 
by the postorbital pro cess of the frontals, resulting in 
nearly obliterated temporal fossa; generally with two 
upper premolars, the anteriormost very small. . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Microsciurus

1′. Mean head and body length of adults >160 mm; orbi-
totemporal fossa of skull, in dorsal view, evenly divided 
by the postorbital pro cess of the frontals, resulting in 
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cept of Guerlinguetus, a view that is very close to ours 
herein.

KEY TO THE SPECIES OF GUERLINGUETUS:
1. Ventral coloration orange, or, if mostly orange, only the 

throat has white or grayish- white hairs; tail color lined 
with orange  . . . . . . . . . . . . . . . Guerlinguetus aestuans

1′. Ventral coloration heavily grizzled with white or 
grayish- white, either along the entire venter or  else only 
in throat, chest, and inguinal areas; tail color either 
lined with orange or grayish white  . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . Guerlinguetus brasiliensis

Guerlinguetus aestuans (Linnaeus, 1766)
Guianan Squirrel, Quatipuru

synonyms:
[Sciurus] aestuans Linnaeus, 1766:88; type locality 

“Surinam.”
Sciurus bancrofti Kerr, 1792:265; type locality “Guiana.”
Sciurus guajanensis Kerr, 1792:265; type locality “Cayenne.”
Myoxus Guerlingus Shaw, 1801:171; type locality “Gui-

ana”; based on Buffon’s (1789:261, plate 65) “le grand 
guerlinguet.”

Sciurus brasiliensis: Lichtenstein, 1818:216; part; remain-
der under Guerlinguetus brasiliensis.

Sc[iurus]. guianensis Lichtenstein, 1818:216; type locality 
not given; name proposed as a synonym of S. brasil-
iensis and based on Bancroft’s report of a squirrel from 
(British) Guiana; name became available when Peters 
(1864) recognized it as a valid taxon.

Sciurus guerlinguetus Gray, 1821:304; nomen nudum; 
name attributed to Linnaeus.

aesciurus stuans: F. Cuvier, 1823c:255; typographic error.
Macroxus aestuans: Lesson, 1827:238; name combination.
Sc[iurus]. gilvigularis Wagner, 1843c:43; nomen nudum.
Sciurus gilvigularis Wagner, 1845a:148; type locality 

“nördlichen Brasilien”; name attributed to Johann Nat-
terer (Wagner 1850:283).

S[ciurus]. aestuans: Cabanis, 1848:778; name combination.
Sciurus aestuans var. Guianensis Peters, 1864:655; type lo-

cality “Guiana” = Guyana.
[Funambulus] gilvigularis: Fitzinger, 1867a:486; name 

combination.
Sciurus gilviventris Fitzinger, 1867a:486; incorrect subse-

quent spelling of Sciurus gilvigularis Wagner; unavail-
able name cited under [Funambulus] gilvigularis.

[Funambulus] aestuans: Fitzinger, 1867a:486; part; name 
combination.

Macroxus aestuans Var. 1: Gray, 1867:432; name combi-
nation.

[S. aestuans] var. aestuans: J. A. Allen, 1877:672; part; 
name combination.

We recognize only two species in Guerlinguetus: G. aes-
tuans, a Guianan and Amazonian species, and G. brasilien-
sis, from eastern Amazonia to eastern and southern Brazil 
and northern Argentina. Although there are more publica-
tions on aspects of the natural history of these species than 
for any other South American squirrels, details of ecol ogy, 
behavior, and other aspects of population biology remain 
unknown. Guerlinguetus appears to rely heavily on small 
palm fruits, using several palm genera through its distri-
bution. Several regional Brazilian vernacular names are 
used for these squirrels, without distinction as to species, 
including esquilo, serelepe, caxinguelê, and quatipuru, the 
last used exclusively in the Brazilian Amazon. In Argentina, 
where only G. brasiliensis occurs, the local name is ardilla 
gris or ardilla misionera.

synonyms:
Sciurus: Brisson, 1762:107; part (inclusion of brasiliensis); 

not Sciurus Linnaeus, 1758; rejected for nomenclatural 
purposes (ICZN 1998:Opinion 1894).

Myoxus: Shaw, 1801:171; part (included “le grand guer-
linguet” of Buffon as species); not Myoxus Zimmer-
mann, 1780.

Guerlinguetus Gray, 1821:304; type species Sciurus guer-
linguetus, by tautonomy (“le grand guerlinguet” of Buf-
fon, 1789 = Myoxus Guerlingus Shaw, 1801 = Sciurus 
guerlinguetus Gray, 1821 = Sciurus aestuans Linnaeus, 
1766. Gray [1821] writes “Gerlinguet, Guerlinguetus, 
sciurus guerlinguetus. Lin.”).

Macroxus F. Cuvier, 1823c:161; type species Sciurus aestu-
ans Linnaeus designated by Thomas (1898g:933).

[Funambulus]: Fitzinger, 1867a:486; part (listing of aestu-
ans); not Funambulus Lesson, 1835.

[Sciurus] (Guerlinguetus): Ellerman, 1940:322, 340; as 
subgenus.
remarks :  The fi rst available generic name for this 

group of medium- sized South American squirrels is Guer-
linguetus Gray, 1821, with type species Sciurus guer-
linguetus. Gray attributed S. guerlinguetus to Linnaeus, 
a name that is actually a nomen nudum because Gray’s 
usage was not followed by any description or plate. How-
ever, Gray’s generic name Guerlinguetus is clearly identifi -
able to the French vernacular “guerlinguet,” which Buf-
fon (1789:261, plates 65, 66) used for the squirrels of the 
Guianas, for which he recognized two varieties, a larger 
“le grand guerlinguet” [= Guerlinguetus aestuans (Lin-
naeus)], and a smaller “le petit guerlinguet” [= Sciurillus 
pusillus (E. Geoffroy St. Hilaire)]. Since Gray (1821), the 
name Guerlinguetus has been either ignored or variously 
employed for a full genus or subgenus, but at either cat-
egorical level it broadly encompassed most medium- sized 
South American squirrels, some now placed in other gen-
era. J. A. Allen (1915a) was the fi rst to restrict the con-
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Sciurus (Guerlinguetus) gilvigularis gilvigularis: C. O. da 
C. Vieira, 1955:407; name combination.

Sciurus [(Guerlinguetus)] aestuans poaiae: Cabrera, 
1961:361; name combination.

Sciurus [(Guerlinguetus)] aestuans quelchii: Cabrera, 
1961:361; name combination.

Sciurus (Guerlinguetus) aestuans georgihernandezi Barriga-
Bonilla, 1966:492; type locality “Margen derecha del 
río Vaupés, cerca de Mitú, Vaupés, Colombia, altura 
240 m.s.n.m.”

Sciurus (Guerlinguetus) aestuans: Eisenberg, 1989:331; 
name combination.

Sciurus (Guerlinguetus) gilvigularis: Eisenberg, 1989:331; 
name combination.
description:  Adult body weight averages 174 g 

(N = 28), head and body length 176 mm (N = 235), tail length 
177 mm (N = 205), hindfoot length 47 mm (N = 245), and 
ear length 22 mm (N = 83). Dorsal color uniformly brown 
to olive brown, heavily streaked with orange throughout, 
including the upper parts of the legs; ventral color highly 
variable, with throat orange to grayish white and remain-
ing parts orange, sometimes with dark gray hairs inter-
spersed; inner parts of forelimbs colored similarly to chest 
and belly; inner parts of hindlimbs darker than belly; area 
immediately circumscribing mammae not distinct from re-
mainder of venter, and tail color indistinct from dorsum. 
Postauricular patches absent, except for some specimens 
from Guianan highlands.

distribution:  Guerlinguetus aestuans occurs 
throughout Amazonia, in northeastern Peru, eastern Colom-
bia, Venezuela south of the Río Orinoco, and Brazil north of 
the Rio Amazonas and west of the Rio Xingu, and through-
out the Guianan region.

selected localit ies  (Map 3): BRAZIL: Amapá, 
Cachoeira de Santo Antônio, Rio Jari (MPEG 21804), 
Mazagão, Rio Vila Nova (MPEG 438), Vila Velha do Cassi-
poré, Oiapoque (MPEG 6742); Amazonas, Igarapé Auará, 
Rio Madeira (AMNH 91831), Santo Isidoro, Tefé (AMNH 
78949); Mato Grosso, Cachoeira Dardanelos, right bank 
Rio Aripuanã (MPEG 8786), Estação Ecológica Serra das 
Araras (MPEG 15272); Pará, Aramapucu, Rio Parú do 
Oeste (MPEG 10019), Cussary (AMNH 37453), Foz do 
Rio Curuá, right bank Rio Amazonas (MZUSP 4601), Rio 
Jamanxim, right bank Rio Tapajós (MPEG 453); Rondônia, 
Cachoeira Nazaré, left bank Rio Ji- Paraná (MPEG 20825), 
Ouro Preto d’Oeste (MPEG 20529). COLOMBIA: Vau-
pés, La Providencia, Río Apaporis (Barriga- Bonilla 1966), 
right bank Río Vaupés, near Mitú (Barriga- Bonilla 1966). 
FRENCH GUIANA: River Iracoubo (MNHN 1983/350), 
River Oyapock (MNHN 1983/346). GUYANA: Essequibo 
Islands– West Demerara, Supinaam River (BM 10.5.4.12); 
Upper Takutu– Upper Essequibo, Kanuku Mountains 

Sciurus gilviventris Pelzeln, 1883:59; type locality “Borba,” 
Amazonas, Brazil (see Goeldi 1893:78).

[Macroxus] gilvigularis: E.- L. Trouessart, 1897:429; name 
combination.

Sciurus Quelchii Thomas, 1901e:147; type locality “Ka-
nuku Mountains, British Guiana,” Upper Takutu– Upper 
Essequibo, Guyana.

Sciurus Macconnelli Thomas, 1901e:148; type locality “Mt. 
Roraima, near its base,” Cuyuni– Mazaruni, Guyana.

[Guerlinguetus] gilvigularis: E.- L. Trouessart, 1904:328; 
name combination.

Sciurus aestuans gilvigularis: J. A. Allen, 1910c:146; name 
combination.

Sciurus (Guerlinguetus) aestuans gilvigularis: J. A. Allen, 
1911:244; name combination.

G[uerlinguetus]. aestuans: Cabrera, 1912:89; part (also in-
cluded species of Notosciurus); fi rst use of current name 
combination.

Guerlinguetus aestuans aestuans: J. A. Allen, 1915a:256; 
name combination.

Guerlinguetus aestuans gilvigularis: J. A. Allen, 1915a:256; 
name combination.

Guerlinguetus aestuans macconnelli: J. A. Allen, 1915a: 
259; name combination.

Guerlinguetus aestuans quelchii: J. A. Allen, 1915a:259; 
name combination.

Guerlinguetus aestuans venustus J. A. Allen, 1915a:260; type 
locality “Boca Sina (altitude 440 ft.), Rio Cunacunumá 
(southern base of Mount Duida), [Amazonas,] Venezuela.”

Guerlinguetus Aestuans Gilvicularis O. M. O. Pinto, 
1931:290; incorrect subsequent spelling of Sciurus gil-
vigularis Wagner.

Sciurus [(Guerlinguetus)] aestuans aestuans: Ellerman, 
1940:342; name combination.

Sciurus [(Guerlinguetus)] aestuans quelchi: Ellerman, 
1940:342; name combination, and incorrect subsequent 
spelling of Sciurus quelchii Thomas.

Sciurus [(Guerlinguetus)] aestuans venustus: Ellerman, 1940: 
342; name combination.

Guerlinguetus gilvigularis gilvigularis: Moojen, 1942:6; 
name combination.

Guerlinguetus poaiae Moojen, 1942:11; type locality “Mata 
da Poaia, Tapirapoã, Chapada, Mato- Grosso,” Brazil.

G[uerlinguetus]. gilvigularis gilvigularis: Melo- Leitão, 1943: 
356; name combination.

Sciurus (Guerlinguetus) poaiae: W. P. Harris, 1944:11; 
name combination.

Sciurus gilvigularis gilvigularis: Moojen, 1952b:25; name 
combination.

Sciurus poaiae: Moojen, 1952b:26; name combination.
Sciurus aestuans quelchii: Moojen, 1952b:27; name 

combination.
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are no qualitative cranial distinctions along the entire dis-
tribution; in fact, the species is cranially indistinct from 
G. brasiliensis.

We recognize two subspecies. The nominotypical form 
occurs in the Guianas, adjacent Venezuela, Amazonian 
Brazil, in the states of Roraima, Amazonas (to the north 
of the Rio Solimões– Amazonas axis), Amapá, Pará (ex-
cept on the south bank of the Rio Amazonas, to the east 
of the Rio Xingu, where the other species of Guerlinguetus 
occurs), in northern Peru from scattered localities along 
the Río Marañón, and in Colombia near its border with 
Brazil. By contrast, G. a. gilvigularis (Wagner, 1845) oc-
curs in Brazil, in the Rio Tapajós and Rio Madeira basins, 
and from there southward to the states of Rondônia and 
western Mato Grosso. These two taxa can be distinguished 
by the color of their ventral surfaces, aestuans with a gray-
ish white throat but orange or yellowish chest and belly, 
and gilvigularis with an entirely orange or yellowish venter. 
Specimens from the Rio Negro region in Amazonas, Brazil, 
exhibit a ventral color pattern characteristic of both sub-
species, suggesting that this area is a zone of intergradation 
between aestuans and gilvigularis. Dorsally, all animals are 
very similarly colored.

One important aspect of morphological variation in 
the distribution of G. a. aestuans is that some animals col-
lected in the highlands of the Guianas and Venezuela pos-
sess postauricular patches whereas in the adjacent lowlands 
such patches are either inconspicuous or absent altogether. 
The presence of a patch is associated with the names guia-
nensis Peters, 1864, and macconnelli Thomas, 1901, both 
of which we regard as synonyms to Guerlinguetus aestuans 
aestuans (Linnaeus, 1766).

(type locality of Sciurus Quelchii Thomas). PERU: Loreto, 
Orosa, Río Amazonas (AMNH 73917), Sarayacu, Río 
Ucayali (AMNH 75277). SURINAM: Para, Zanderij (BM 
52.1102). VENEZUELA: Amazonas, Monduapo, right 
bank upper Río Orinoco (BM 99.9.11.29– 30); Bolívar, Ci-
udad Bolívar, Suapure, Río Caura valley (AMNH 16128), 
El Yagual, lower Río Caura (AMNH 16948).

subspecies :  We recognize two subspecies, namely, 
G. a. aestuans (Linnaeus, 1766) and G. a. gilvigularis 
(Wagner, 1845). Distributions and coat color variation of 
each are discussed in the Remarks section.

natural history:  There are very few published 
fi eld observations of the ecol ogy or behavior of this spe-
cies in the wild. It ranges throughout lowland rainfor-
est and, marginally, into the dry forests of Mato Grosso 
state, Brazil. In French Guiana, and likely throughout 
this broad range, seed- caching behavior plays an impor-
tant role in the demography of understory palms such as 
Astrocaryum sciophilum (see Sist 1989) and other large- 
seeded plants such as Carapa procera (Forget 1996). 
Forget (1991) reported that this species did not forage at 
ground level even when seeds  were available. In French 
Guiana, this squirrel may persist on small and medium- 
sized islands produced by fl ooding after dam construc-
tion, which suggests that their home range size is relatively 
small (Dalecky et al. 2002). Peres et al. (2003), from a site 
in the headwaters of the Rio Arapiuns, Pará state, Brazil, 
estimated density of 0.444 individuals/ha, with sightings 
of seven solitary individuals. Voss et al. (2001) observed 
animals perched in trees at heights of 3– 30 m above the 
ground, with most individuals solitary. Individuals these 
authors captured came primarily from primary forest at 
both well- drained and swampy sites as well as from some-
what disturbed habitats.

remarks :  Use of the name Sciurus aestuans Lin-
naeus by almost all authors from the late eigh teenth and 
early nineteenth centuries (e.g., Gmelin 1788:151; Tur-
ton 1802:93; Illiger 1815:75; Thunberg 1823:2; Minding 
1829:29; Schinz 1840:144; P. Gervais 1841:37, 1854:308; 
Gray 1843b, 1867; Chenu 1850:34) to the present (e.g., 
Emmons and Feer 1997; Eisenberg and Redford 1999; 
Thorington and Hoffmann 2005) includes both G. aestu-
ans, as we restrict this species herein, and G. brasiliensis 
(next section) or even species we allocate to Notosciurus 
(e.g., Alston 1878:668).

Geographic variation of coat color across the distri-
bution of G. aestuans has led authors to name distinct 
taxa based on slight variations, all of which names we 
regard either as applying to subspecies or as synonyms. 
 Here, we summarize the geographic variation of charac-
ters to justify our recognition of a single species. There Map 3    Selected localities for Guerlinguetus aestuans (●). Contour line = 2,000 m.
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Guerlinguetus ingrami ingrami: Moojen, 1942:14; name 
combination.

Guerlinguetus ingrami henseli: Moojen, 1942:16; name 
combination.

G[uerlinguetus]. g[ilvigularis]. paraensis: Melo- Leitão, 1943: 
356; name combination.

Sciurus ingrami ingrami: Moojen, 1952b:27; name combi-
nation.

Sciurus ingrami henseli: Moojen, 1952b:28; name combi-
nation.

Sciurus garbei: Moojen, 1952b:28; name combination.
Sciurus (Guerlinguetus) ingrami ingrami: C. O. da C. Vie-

ira, 1953:131; name combination.
Sciurus (Guerlinguetus) ingrami henseli: C. O. da C. Vie-

ira, 1955:407; name combination.
Sciurus (Guerlinguetus) garbei: C. O. da C. Vieira, 1955: 

407; name combination.
Sciurus (Guerlinguetus) alphonsei: C. O. da C. Vieira, 1955: 

407; name combination.
Sciurus (Guerlinguetus) gilvigularis paraensis: C. O. da C. 

Vieira, 1955:407; name combination.
Sciurus gilvigularis paraensis: C. T. Carvalho, 1959:461; 

name combination.
Sciurus [(Guerlinguetus)] aestuans alphonsei: Cabrera, 1961: 

359; name combination.
Sciurus [(Guerlinguetus)] aestuans henseli: Cabrera, 1961: 

360; name combination.
Sciurus [(Guerlinguetus)] aestuans ingrami: Cabrera, 1961: 

360; name combination.
Sciurus [(Guerlinguetus)] aestuans paraensis: Cabrera, 1961: 

361; name combination.
Sciurus ingrami sebastiani P. Müller and Vesmanis, 1971: 

378; type locality “São Sebastião island [= Ilha de São 
Sebastião], São Paulo, Brazil.”

Sciurus aestuans ingrami: Avila- Pires, 1977:23; name com-
bination and typographical error.

Sciurus [(Guerlinguetus)] aestuans: Honacki, Kinman, and 
Koeppl, 1982:362; name combination; part.

Sciurus aestuans ingrami: Vaz, 1983:34; name combination.
Guerlinguetus alphonsei: J. A. Oliveira and Bonvicino, 

2006:348; name combination.
Guerlinguetus henseli: J. A. Oliveira and Bonvicino, 

2006:349; name combination.
Sciurus aestuans sebastiani: Hutterer and Peters, 2010:14; 

name combination.
description:  Adult mass averages 193 g (N = 33), 

head and body length 180 mm (N = 175), tail length 183 mm 
(N = 171), foot length 46 mm (N = 177), and ear length 
22 mm (N = 143). Dorsal color uniform brown to olive 
brown, heavily streaked with orange throughout body, in-
cluding upper parts of forelegs and hindlegs; ventral color 

Guerlinguetus brasiliensis (Gmelin, 1788)
Brazilian Squirrel, Caxinguelê, Serelepe, Esquilo

synonyms:
[Sciurus] brasiliensis Gmelin, 1788:151; part; based on 

“Sciurus brasiliensis” of Marcgraf (1648), cited as syn-
onym; type locality “Brasilia et Guiana,” but restricted 
herein to Recife, Pernambuco, Brazil (see Remarks).

Sc[iurus]. guianensis: Lichtenstein, 1818:216; part; re-
mainder under G. aestuans.

Sc[iurus]. brasiliensis Lesson, 1838:468; type locality 
“Brésil.”

Sciurus Ingrami Thomas, 1901d:368; type locality “Tun-
nel, Southern Minas Gerais: alt. 1200 m,” Brazil.

Sciurus Roberti Thomas, 1903d:463; type locality “S. Lou-
renço [= São Lourenço], near Pernambuco, Alt. 50 m,” 
Pernumbuco, Brazil.

Sciurus aestuans var. paraensis Goeldi and Hagmann, 
1904:70; type locality “Mates do Pará,” Pará, Brazil.

[Guerlinguetus] ingrami: E.- L. Trouessart, 1904:328; name 
combination.

[Guerlinguetus] roberti: E.- L. Trouessart, 1904:328; name 
combination.

Sciurus Alphonsei Thomas, 1906c:442, replacement name 
for S. Roberti Thomas, 1903, preoccupied by Sciurus 
thaiwanensis roberti Bonhote, 1901:166.

Guerlinguetus alphonsei alphonsei: J. A. Allen, 1915a:261; 
name combination.

Guerlinguetus alphonsei paraensis: J. A. Allen, 1915a:261; 
name combination.

Guerlinguetus ingrami: J. A. Allen, 1915a:262; name 
combination.

Guerlinguetus Aestuans Paraensis: O. M. O. Pinto, 1931: 
291; name combination.

Guerlinguetus Aestuans Alphonsei: O. M. O. Pinto, 1931: 
292; name combination.

Guerlinguetus Aestuans Garbei O. M. O. Pinto, 1931: 
294; type locality “Villa Collatino, Espírito Santo,” 
Brazil.

Sciurus [(Guerlinguetus)] ingrami: Ellerman, 1940:343; 
name combination.

Sciurus [(Guerlinguetus)] aestuans garbei: Ellerman, 1940: 
343; name combination.

Sciurus [(Guerlinguetus)] alphonsei alphonsei: Ellerman, 
1940:34; name combination.

Sciurus [(Guerlinguetus)] alphonsei paraensis: Ellerman, 
1940: 34; name combination.

Sciurus aestuans henseli Miranda- Ribeiro, 1941:10; type 
locality “Porto Feliz, Rio Uruguay, Rio Grande do Sul,” 
Brazil.

Guerlinguetus gilvigularis paraensis: Moojen, 1942:9; 
name combination.
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nambuco, Alagoas, Sergipe, and Bahia; G. b. paraensis 
(Goeldi and Hagmann) is distributed in eastern Brazilian 
Amazonia, in the states of Pará, the south of the Rio Ama-
zonas from the Rio Xingu basin eastward to eastern Ma-
ranhão, Tocantins, and eastern Mato Grosso states; and 
G. b. ingrami (Thomas), which is found in coastal Brazil 
from Espírito Santo state south to Rio Grande do Sul, and 
extending to Misiones in Argentina. See Remarks for com-
ments on the geographic variation of these subspecies.

natural history:  Although the distribution sug-
gests that G. brasiliensis inhabits several distinct biomes in 
eastern South America, from Amazonian rainforest to the 
central Brazilian savannas (Cerrado), northeastern Brazil 
dry forests (Caatinga), and Atlantic rainforest, we believe 
this species is restricted to forest habitats and does not oc-
cur in open vegetation communities. In the Amazonian and 
Atlantic rainforests, this species is common, and specimens 
are well represented in collections. In contrast, the species 
appears to be rare in the Cerrado and Caatinga, where it is 
restricted to marginal gallery forests and isolated pockets 
of mesic vegetation, respectively. One of us (MdV) has ob-
served solitary individuals or groups of up to four animals 
in the wild, but there are literature reports of associations 
of up to eight animals (Solórzano- Filho 2006).

As with other tree squirrels, G. brasiliensis is an arboreal 
specialist, shot, trapped, or observed typically at 5– 12 m in 
the midstratum layer (Grelle 2003) where it builds nests 
made of moss, twigs, leaves, and plant fi bers on the out-
side and exclusively of fi bers internally; nest circumference 
averages 56 cm, and nests are usually placed at midcanopy 
(Alvarenga and Talamoni 2005). The diurnal activity pat-
tern was represented by two peaks, one in the morning and 
other during the afternoon (Bordignon and Monteiro- Filho 
2000). Fixed routes between the nests and food resources 
have been observed, and animals mark territories with 
urine and head- gland rubbing against the substrate. Foods 
include lichens, bryophytes, mushrooms, leaves, fruits, in-
sects, and bird eggs (L. F. Ribeiro et al. 2009). At some sites, 
coconuts may be the most consumed item, comprising up to 
70% of the diet; foods also include exotic plant seeds such 
as Pinus, demonstrating this species’ ability to occupy al-
tered habitats (Bordignon and Monteiro- Filho 1999; Alva-
renga and Talamoni 2006). Several studies have discussed 
the role of G. brasiliensis as either a seed predator and/or 
disperser, especially of palm species with large seeds and 
hard endocarps (e.g., Paschoal and Galetti 1995; G. S. Silva 
and Tabarelli 2001; Pimentel and Tabarelli 2004; Donatti 
et al. 2009).

Alvarenga and Talamoni (2005) and T. G. Oliveira et al. 
(2007) presented evidence of reproduction associated with 
the onset of the rainy season, but Bordignon and Monteiro- 
Filho (2000) captured pregnant females during two peaks, 

highly variable, with throat always white to grayish white, 
with white hairs sometimes extending to chest and/or belly 
and/or inner sides of arms and legs; area immediately around 
mammae lighter than rest of venter; and dorsal color of tail 
either indistinct from dorsum or, if distinct, grizzled with 
whitish bands on hairs. Postauricular patches absent.

distribution:  This species is distributed in Ama-
zonian Brazil east of the Iriri and Xingu rivers and south 
of the lower Amazon in Pará, Maranhão, Tocantins, and 
Mato Grosso states, and extends throughout northeastern 
and southwestern Brazil from the states of Ceará to Rio 
Grande do Sul and from there to Misiones in Argentina. 
The species appears to occupy two disjunct areas, one cor-
responding to the Amazonian subspecies G. b. paraensis 
and the other to the two subspecies G. b. brasiliensis and 
G. b. ingrami, which occur continuously from northeast-
ern to southern Brazil and Argentina.

selected localit ies  (Map 4): ARGENTINA: 
Misiones, Eldorado (BM 26.2.11.1), Santa Ana (FMNH 
49885). BRAZIL: Alagoas, Usina Sinimbú, Mangabeiras 
(Manimbu) (MZUSP 7532); Bahia, Ilhéus (MZUSP 3501), 
Macaco Seco, Monte Andaraí, Rio Paraguaçu (FMNH 
20424), Senhor do Bonfi m [= Villa Nova] (MZUSP 2608); 
Ceará, Serra do Castelo (BM 20.7.1.7); Espírito Santo, Co-
latina, right bank Rio Doce (type locality of Guerlingue-
tus aestuans garbei O. M. O. Pinto), Rio Itaúnas (MZUSP 
7071), Rive [= Engenheiro Reeve] (BM 3.9.4.44); Mara-
nhão, Aldeia Gurupiúna, Reserva Indígena Alto Turiaçú 
(MPEG 21981), Estreito, right bank Rio Tocantins (MPEG 
2444), São Bento (BM 25.5.21.6); Mato Grosso, Serra 
do Roncador, 264 km N of Xavantina (BM 79.203– 207); 
Minas Gerais, Rio das Velhas, near Lagoa Santa (FMNH 
20733); Pará, Belém (MPEG 710), Gradaús, right bank Rio 
Fresco (MZUSP 20399), mouth of Rio Bacajá, right bank 
Rio Xingú (MZUSP 25455), Portel, Rio Procupi (MPEG 
606), Rio Riosinho, left bank Rio Fresco (MPEG 1039), 
Santa Júlia, Rio Iriri (BM 20.7.1.6), Urumajó, Arabóia, 
east of Bragança, Estrada de Ferro de Bragança (MZUSP 
20398); Paraíba, Mamanguape, Camaratuba (MZUSP 
8241); Pernambuco, São Lourenço (type locality of Sciurus 
Roberti Thomas); Rio de Janeiro, Sepetiba (NMW B1393), 
Terezópolis (NMW 1693); Rio Grande do Sul, Colônia do 
Mundo Novo (Ihering 1892:107); Santa Catarina, Joinville 
(BM 13.7.8.1); São Paulo, Ilha de São Sebastião (type lo-
cality of Sciurus ingrami sebastiani P. Müller and Vesma-
nis), Ilha do Cardoso (MZUSP 3905), Porto Cabral, Rio 
Paraná (MZUSP 6021), Presidente Epitácio, left bank Rio 
Paraná (MZUSP 3733), Santos (MZUSP 3699), Serra da 
Juréia (MZUSP 12835).

subspecies :  Guerlinguetus brasiliensis is polytypic: 
G. b. brasiliensis (Gmelin) occurs in northeastern Brazil, 
in the states of Ceará, Rio Grande do Norte, Paraíba, Per-
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south of this area, intermediate forms between the nomi-
notypical subspecies and G. b. ingrami appear in the state 
of Espírito Santo (the form to which O. M. O. Pinto [1931] 
gave the name garbei), with specimens having less white 
and more yellowish under parts but retaining grizzled tails. 
Farther to the south as well as west of Espírito Santo, ani-
mals show white only at the throat and chest, sometimes 
also at the posterior and inguinal parts of the venter; the 
tail is never grizzled and is always punctuated with orange 
or red. The third subspecies, G. b. paraensis from eastern 
Brazilian Amazonia, resembles ingrami but has less gray 
on the belly; individuals also appear to have shorter pelage 
and are slightly smaller. Current rec ords suggest that G. b. 
paraensis is not contiguous with the other two subspecies 
because G. b. brasiliensis is known only from forest pock-
ets in the otherwise open formation of the Caatinga and G. 
b. ingrami occurs in the Atlantic Forest, which is mostly 
separated from Amazonia by open savannas of the Cer-
rado, a biome without any squirrel rec ords (Carmignotto 
et al. 2012).

Genus Hadrosciurus J. A. Allen, 1915

Hadrosciurus contains the largest of the South American 
squirrels, distributed in Venezuela south of the Orinoco, 
Colombia, Ec ua dor, and Peru east of the Andes, western 
Brazilian Amazonia, and western central Brazil, Bolivia, 
and northern Paraguay.

This genus can be distinguished from most other South 
American sciurid genera by their size, except for the similar- 
sized Simosciurus, which differs from Hadrosciurus by 
its distinctly coarser pelage, ears covered by longer hairs, 
shorter skull with a broader rostrum, and a trans- Andean 
distribution. Individuals of some species of Notosciurus 
reach sizes that overlap the lower size limits of Hadrosci-
urus, but the two genera can be distinguished because the 
latter exhibits four pair of mammae instead of three.

Hadrosciurus, like other South American squirrels, ex-
hibits considerable variation in external morphology and 
especially in color. Mass varies from 450 to 750 g, head and 
body length from 215 to 320 mm, tail length from 220 to 
330 mm, hindfoot length from 50 to 75 mm, and ear length 
from 20 to 40 mm. A well- developed postorbital pro cess 
equally divides the orbitotemporal fossa of the skull.

The genus includes three polytypic species, namely, 
Hadrosciurus igniventris, with three subspecies, Hadro-
sciurus pyrrhinus, with two subspecies, and Hadrosciurus 
spadiceus, with three subspecies. These three species pres-
ent an interesting pattern of sympatry, with their large- 
scale ranges overlapping along the lower Solimões and 
lower Purús rivers, the only region where museum speci-
mens document the presence of all three. All remaining 

one in the winter and the other during the summer; the 
latter investigators also estimated a population density of 
0.89 squirrels/ha, with males occupying larger areas during 
the winter mating period.

remarks :  The name for the Brazilian Squirrel is Guer-
linguetus brasiliensis, and its author is Gmelin (1788). The 
name was published as a synonym of his Sciurus aestuans 
and was attributed to G. Marcgraf (1648). Lesson (1838) 
recognized the species as valid, stating that F. Cuvier in 
Buffon’s Supplement, Tome I, had provided the name; 
however, in this work, F. Cuvier (1831) does not employ 
a binomial designation for Marcgraf’s squirrel. Accord-
ing to the International Code of Zoological Nomencla-
ture (ICZN 1999:Arts. 11.6.1 and 50.7), the authorship 
of such a name must be attributed to the fi rst publisher of 
the name, even if it was given as a ju nior synonym. Gmelin 
(1788) gave the type locality as “Brasilia et Guiana,” but 
as other authors have argued for the species fi rst reported 
by Marcgraf (1648), we restrict it  here to Recife, Pernam-
buco, Brazil.

There is considerable geographic variation in the wide 
distributional range of this species, and some of this varia-
tion has been recognized at the species or subspecies level. 
The material examined does allow us to recognize three 
valid subspecies in G. brasiliensis. The typical subspecies, 
G. b. brasiliensis, occurs in northeastern Brazil, from the 
states of Ceará to Bahia, where the color of the venter is 
generally white on the throat, chest, belly, and inner parts 
of forelegs and hindlegs, and the tail is grizzled. To the 

Map 4    Selected localities for Guerlinguetus brasiliensis (●). The likely disjunct 
distributions of Amazonian, Caatinga, and coastal populations are emphasized. 
Contour line = 2,000 m.
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pyrrhinus Thomas as a species— Mesosciurus (Histriosci-
urus) pyrrhinus.

However, Thomas (1927a) suggested that Allen’s genera 
 were “very intangible” and decided to change the status of 
many by placing them as subgenera of Sciurus. In this same 
work, Thomas allied pyrrhinus with igniventris, thus, for all 
practical purposes, removing pyrrhinus from Mesosciurus. 
Shortly thereafter, Thomas (1928b) realized that Sciurus 
fl ammifer, the type and only species of Allen’s Hadrosci-
urus, belonged together with all the other large squirrels in 
a single taxonomic entity and that, having been described a 
few pages earlier than Urosciurus, the former would be the 
proper generic name for these squirrels, with Urosciurus as 
a ju nior synonym. Except for a few specifi c and subspecifi c 
taxa not yet known at the time of Thomas’s publication, the 
content he assigned to Hadrosciurus is the same as ours.

Ellerman (1940) did not subscribe to Thomas’s views 
and rearranged the specifi c contents of Thomas’s Sciurus 
(Hadrosciurus), placing pyrrhinus with most other South 
American squirrels in his Sciurus (Guerlinguetus). Moore 
(1959) arranged all non- dwarf South American squirrels in 
the genus Guerlinguetus, with Hadrosciurus as a subgenus. 
Subsequent authors, for example, Thorington and Hoff-
mann (2005), believed that Moore (1959) had addition-
ally recognized Urosciurus J. A. Allen as a subgenus of his 
Guerlinguetus. However, Moore (1959:177, 198) included 
Sciurus igniventris Wagner, the type species of Urosciurus J. 
A. Allen, as Guerlinguetus (Hadrosciurus) igniventris, thus 
treating Urosciurus as a ju nior synonym. Because Cabrera’s 
(1961) work was published posthumously, he probably 
never saw Moore’s (1959) arrangement and so employed 
Thomas’s scheme for the genus. The current practice of re-
garding Urosciurus as a valid generic name for the large 
South American squirrels has resulted from a misreading of 
Moore’s intentions.

Hershkovitz (1959b) expanded the discussion of cranial 
characters initiated by J. A. Allen (1915a) by recognizing 
two groups of large South American squirrels, which he 
treated as distinct species based on a characterization of 
the skull as either “short and broad” (Sciurus igniventris) 
or “long and narrow” (Sciurus spadiceus). Patton (1984) 
performed a morphometric study of Peruvian samples, 
agreed with Hershkovitz (1959b) that two distinct skull 
morphotypes could be recognized in the area, and resur-
rected Urosciurus as a subgenus of Sciurus.

At present, we cannot ascertain how the three species 
and subordinated subspecies that we have recognized in 
the genus Hadrosciurus can be distinguished by the cranial 
characters described by Hershkovitz (1959b) and Patton 
(1984), particularly because the presence of these characters 
has not been tested throughout the entire distribution of 
the genus. We employ Hadrosciurus as a full genus to keep 

sympatry rec ords are for pairs of species, with H. igniven-
tris and H. spadiceus broadly sympatric in Ec ua dor and 
northern Peru; H. pyrrhinus and H. spadiceus sympatric 
along the middle and lower Rio Juruá in western Brazil; 
and H. pyrrhinus and H. igniventris sympatric along the 
lower Rio Negro, also in Brazil. It is somewhat surpris-
ing that so few localities have yielded sympatric species of 
squirrels, if we consider that, at least potentially, the area 
of sympatry at map scale covers much of central Peru and 
a vast area of the Brazilian western Amazonia. Patton et al. 
(1982) and Lemke et al. (1982) documented sympatry 
for H. igniventris and H. spadiceus in northern Peru and 
southern Colombia, respectively.

synonyms:
Sciurus: Olfers, 1818:208; part (listing of spadiceus); not 

Sciurus Linnaeus, 1758.
Macroxus: Gray, 1867:428; part (listing of langsdorffi i); 

not Macroxus F. Cuvier, 1823.
Guerlinguetus: Miranda- Ribeiro, 1914:36; part (listing of 

langsdorffi i); not Guerlinguetus Gray, 1821.
Mesosciurus (Histriosciurus) J. A. Allen, 1915a:213; type 

species Sciurus gerrardi Gray, by original designation; 
part; all species- level taxa in this genus belong to No-
tosciurus J. A. Allen except for J. A. Allen’s Mesosciurus 
pyrrhinus.

Hadrosciurus J. A. Allen, 1915a:265; type species Sciurus 
fl ammifer Thomas, by original designation.

Urosciurus J. A. Allen, 1915a:267, type species Sciurus tri-
color Tschudi, by original designation.

Sciurus (Urosciurus): Thomas, 1926f:635; name combi-
nation.

Sciurus (Hadrosciurus): Thomas, 1928b:259; name combi-
nation.

[Sciurus] (Guerlinguetus): Ellerman, 1940:340; as subge-
nus (among the included species is Sciurus pyrrhinus 
Thomas).

Guerlinguetus (Hadrosciurus): Moore, 1959:177; name 
combination.
remarks :  Our concept of Hadrosciurus mirrors that 

of Thomas (1928b), who suggested that Sciurus (Hadrosci-
urus) encompassed all the largest squirrels east of the Andes, 
but this concept requires more detailed clarifi cation. As new 
species of squirrels  were added to the roster of taxa from 
South America, J. A. Allen (1915a), acting as the fi rst true 
reviewer of the family for the continent, recognized several 
distinct genera and subgenera, many of which he described 
as new. For the largest squirrels, Allen described two new 
genera: Hadrosciurus, containing only H. fl ammifer, and 
Urosciurus, with several species, including U. langsdorffi i, U. 
igniventris, U. pyrrhonotus, and others. He also created the 
genus Mesosciurus for many species and subspecies in the 
Sciurus granatensis complex, in which he included Sciurus 
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in Roraima, Brazil, about 1,000 km to the west. Cláudia 
Regina da Silva (pers. comm. to MdV) has conducted ex-
tensive mammal inventories in Amapá and has never en-
countered this species in the wild, nor has she ever heard 
locals refer to such a squirrel.

selected localit ies  (Map 5): BRAZIL: Amazo-
nas, Canabuoca, Paraná do Jacaré (SMF 6918), Igarapé 
de Alvarães, right bank Rio Solimões (MZUSP 18921), 
Paraná do Aiapuá, Rio Purus (MZUSP 20357), Paraná do 
Manhãna, between Rio Japurá and Rio Solimões (MZUSP 
6141); Roraima, BR 174, frontier between Brazil and Ven-
ezuela, frontier mark 8 (MZUSP 22347), lower Rio Mu-
cajaí, south of Boa Vista (MZUSP 9779); Roraima, Rio 
Catrimani (MZUSP 13688). COLOMBIA: Boyacá, Río 
Lengupa (AMNH 38407); Caquetá, Florencia, Río Bodo-
quera (AMNH 33691); Cundinamarca, Sabana Grande, 
lowlands near Bogotá (type locality of Sciurus igniventris 
taedifer Thomas); Meta, La Macarena, Río Yerli (FMNH 
87954). EC UA DOR: Loja, El Porotillo San José (MNHN 
1934/1207); Morona– Santiago, Chiguaza (FMNH 54287), 
Mendéz Sur (MNHN 1960/3790); Orellano, Río Cotapino 
(FMNH 47600); Pichincha, Quito (MNHN 1937/893). 
PERU: Cajamarca, Chaupe (AMNH 64047); Loreto, Pe-
bas (AMNH 98426), Santa Elena, Río Samiria (FMNH 
87158), Santa Rita, Iquitos (FMNH 87148), Yurimaguas, 
Río Huallaga (FMNH 19674); San Martín, about 35 mi 
W of Moyobamba, Río Negro (AMNH 73214). VEN-
EZUELA: Amazonas, Nericagua (Caño Usate), Río Ori-
noco (BM 99.9.11.26), Raya 32 km SSE of Puerto Aya-
cucho (USNM 409801); Bolívar, Ciudad Bolívar (AMNH 
16127), El Yagual, lower Río Caura (AMNH 16940).

subspecies :  We recognize three subspecies of H. ig-
niventris. See Remarks for a description of the geographic 
variation.

H. i. cocalis (Thomas, 1900)
synonyms:

Sciurus cocalis Thomas, 1900e:138, type locality “Mouth 
of Coca River, Upper Rio Napo,” Orellana, Ec ua dor.

Urosciurus igniventris cocalis: J. A. Allen, 1915a:273; 
name combination.

Sciurus (Hadrosciurus) igniventris: Thomas, 1928c:289; 
part.

Sciurus [(Hadrosciurus)] igniventris cocalis: Ellerman, 1940: 
345; name combination.

Sciurus igniventris cocalis: Soukup, 1961:244; name 
combination.

Sciurus [(Urosciurus)] igniventris [cocalis]: Thorington and 
Hoffmann, 2005:762; name combination.

This subspecies occurs in Ec ua dor east of the Andes, and 
in Peru in the departments of Loreto, Cajamarca, and San 
Martín.

what seems to us a distinct group of species— distinguished 
mainly by their large size from other South American 
taxa— and to separate these squirrels from Sciurus, a near 
cosmopolitan taxon. We wish to emphasize that the differ-
ences in skull morphology demonstrated by Patton (1984) 
are quite substantive, contrary to what some previous au-
thors believed (such as Oldfi eld Thomas). Indeed, we have 
not found such trenchant character differences in other 
South American squirrels, and it seems highly unlikely that 
strongly bimodal distribution is populational or merely 
geo graph i cal. Hadrosciurus might, with further study, be 
justifi ably split into distinct taxonomic groups based on 
their skull morphology alone.

KEY TO THE SPECIES OF HADROSCIURUS:
1. Dorsum black or dark brown background streaked with 

red, orange, or yellow (dark hairs with red, orange, or 
yellow subterminal bands)  . . . . . . . . . . . . . . . . . . . . . 2

1′. Dorsum brownish red to reddish orange with little or 
no streaking; postauricular patch small, but distinct. . .  
. . . . . . . . . . . . . . . . . . . . . . . . Hadrosciurus pyrrhinus

2. Forelimbs uniformly orange or red, differently colored 
from dorsum; postauricular patch rarely present  . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . Hadrosciurus igniventris

2′. Forelimbs similar to that of anterior dorsum; postau-
ricular patch always absent. . . .Hadrosciurus spadiceus

Hadrosciurus igniventris (Wagner, 1842)
Northern Amazon Red Squirrel, Quatipuru- açú

synonyms:  See under subspecies.
description:  Large, with head and body length 

246– 300 mm (N = 117 adults), tail length 236– 310 mm 
(N = 118), hindfoot length 58– 75 mm (N = 111), ear length 
29– 40 mm (N = 73), and mass 453– 700 g (N = 12). Dorsum 
dark, distinctly punctuated by light subapical bands to hairs, 
with background color from dark brown to black, and light 
bands from pale yellow to orange and red. Presence of dis-
tinct postauricular patches variable geo graph i cally; if pres-
ent, pale orange in color. Forelimbs, and sometimes the hind 
legs, homogeneously orange to red; ventral color from white 
to reddish orange or orange yellow; base of tail colored like 
dorsum, with the terminal portion distinctly orange. Com-
pletely or partially melanistic individuals common.

distribution:  The species occurs in northwestern 
Amazonia from the right bank of the Río Orinoco in Ven-
ezuela southward to the Rio Negro and Rio Solimões in 
Brazil and westward to Colombia, Ec ua dor, and north-
ern Peru east of the Andes. The record of two specimens 
(MPEG 21807, 21808) from the Brazilian state of Amapá 
(Cachoeira do Santo Antonio, Rio Jari) is likely in error be-
cause there are no other rec ords between this locality and 
the easternmost known distributional limit of the species 
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Sciurus [(Hadrosciurus)] igniventris igniventris: Ellerman, 
1940:344; name combination.

Sciurus [(Hadrosciurus)] igniventris taedifer: Ellerman, 1940: 
344; name combination.

Sciurus [(Hadrosciurus)] igniventris zamorae: Ellerman, 
1940: 345; name combination.

Hadrosciurus igniventris manhanensis Moojen, 1942:24, 
type locality “Paraná do Nanhana [= Manhana; Paynter 
and Traylor 1991], entre o Rio Japurá e o Amazonas, 
Amazonas,” Brazil.

Hadrosciurus pyrrhonotus purusianus Moojen, 1942:31, 
type locality “Lago Aiapuá, Baixo Purús, Estado do 
Amazonas,” Brazil.

Sciurus [(Hadrosciurus)] igniventris manhanensis: W. P. 
Harris, 1944:12; name combination.

Sciurus [(Hadrosciurus)] igniventris purusianus: W. P. Har-
ris, 1944:12; name combination.

Sciurus igniventris igniventris: Sanborn, 1949b:285; name 
combination.

Sciurus igniventris manhanensis: Moojen, 1952b:30; name 
combination.

Sciurus pyrrhonotus purusianus: Moojen, 1952b:31; name 
combination.

Sciurus (Hadrosciurus) pyrrhonotus purusianus: C. O. da 
C. Vieira, 1955:408; name combination.

Guerlinguetus (Hadrosciurus) igniventris: Moore, 
1959:203; name combination.

Sciurus [(Urosciurus)] igniventris: Patton, 1984:53; name 
combination.
The nominotypical subspecies occurs in Colombia east 

of the Andes in Cundinamarca, Meta, and Caquetá depart-
ments; along the Río Napo in Loreto, Peru; in Amazonas 
department of Venezuela; and in Roraima state in Brazil, 
on the left bank of the Rio Branco, and in Amazonas state, 
along the Rio Solimões and Rio Negro.

H. i. fl ammifer (Thomas, 1904)
synonyms:

Sciurus fl ammifer Thomas, 1904d:33, type locality “La  Union, 
Caura district, Lower Orinoco,” Bolívar, Venezuela.

Hadrosciurus fl ammifer: J. A. Allen, 1915a:266; name 
combination.

S[ciurus (Hadrosciurus)]. fl ammifer: Thomas, 1928c:290; 
name combination.

Guerlinguetus (Hadrosciurus) fl ammifer: Moore, 1959:203; 
name combination.
This subspecies is distributed from the Venezuelan de-

partment of Bolívar, south of the Orinoco and west of Río 
Caroní, to the Brazilian border at Serra de Pacaraima.

natural history:  Emmons and Feer (1997) noted 
that individuals are diurnal, arboreal, territorial, and 

H. i. igniventris (Wagner, 1842)
synonyms:

Sciurus igniventris Wagner, 1842c:360; type locality “Rio 
Negro”; restricted by Wagner (1850:277) to “Marabi-
tanos, überhaupt vom Rio negro” [= Marabitanas], 
right bank of the upper Rio Negro, Amazonas, Brazil.

Sciurus Morio Wagner, 1850:275, type locality “Marabita-
nos, überhaupt vom Rio negro” [= Marabitanas], right 
bank of the upper Rio Negro, Amazonas, Brazil.

(?) Macroxus fumigatus Gray, 1867:428, type locality 
“Brazil, Upper Amazons”; identity uncertain as holo-
type is almost entirely melanistic.

(?) Macroxus brunneo- niger Gray, 1867:429, type locality 
“Brazil”; identity uncertain as holotype is almost en-
tirely melanistic.

Sciurus igniventer Gray, 1867:433; incorrect subsequent 
spelling of Sciurus igniventris Wagner.

Sciurus igniventris niger Fitzinger, 1867a:479; type locality 
“Am. Brasilien, Rio negro, Marabitanas,” Amazonas, 
Brazil.

Sciurus igniventris taedifer Thomas, 1903b:487, type lo-
cality “Sabaña Grande, near Bogota,” Cundinamarca, 
Colombia.

Sciurus tricolor morio: E.- L. Trouessart, 1904:328; name 
combination.

Sciurus brunneo- niger: E.- L. Trouessart, 1904:328; name 
combination.

Sciurus duida J. A. Allen, 1914d:594, type locality “Rio 
Cunucunumá (altitude 700 feet), base of Mount Duida, 
[Amazonas,] Venezuela.”

Sciurus igniventris zamorae J. A. Allen, 1914d:594, type 
locality “Zamora (altitude 2,000 feet), [Zamora– 
Chinchipe,] Ec ua dor.”

Urosciurus duida: J. A. Allen, 1915a:270; name 
combination.

Urosciurus igniventris igniventris: J. A. Allen, 1915a:271; 
name combination.

Urosciurus igniventris taedifer: J. A. Allen, 1915a:272; 
name combination.

Urosciurus igniventris zamorae: J. A. Allen, 1915a:274; 
name combination.

S[ciurus]. (Hadrosciurus) igniventris: Thomas, 1928c:290; 
name combination.

Hadrosciurus igniventris igniventris: Tate, 1939:176; name 
combination.

Hadrosciurus igniventris duida: Tate, 1939:176; name 
combination.

Hadrosciurus igniventris: Cabrera and Yepes, 1940:195; 
name combination.

Sciurus [(Hadrosciurus)] duida: Ellerman, 1940:344; name 
combination.
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dorsum black to dark brown heavily streaked with or-
ange or red; venter red, with same color extending to 
undersides of legs; and tail dark, mostly black over the 
proximal third, with some orange distally. J. A. Allen 
(1915a:267– 268) placed Sciurus igniventris Wagner in his 
new genus Urosciurus.

Hadrosciurus igniventris fl ammifer is similar to H. i. 
igniventris, with orange to red limbs and a black dorsum 
heavily streaked with pale yellow to orange, but the former 
differs from the latter by having conspicuous pale orange 
postauricular patches and a white venter. The genus Had-
rosciurus was created by J. A. Allen (1915a), with Sciurus 
fl ammifer as its type and only species.

Hadrosciurus pyrrhinus (Thomas, 1898)
Junín Red Squirrel, Quatipuru- açú

synonyms:  See under subspecies.
description:  Equivalent in size to H. igniventris, 

with head and body length 220– 290 mm (N = 44 adults), 
tail length 252– 305 mm (N = 42), hindfoot length 60– 
70 mm (N = 40), and ear length 31– 35 mm (N = 19). Color 
of dorsum, forelimbs, and hindlegs uniform dark red to 
brownish red, without streaking by hairs with light api-
cal or subapical bands. Conspicuous postauricular patches 
present, generally pale yellow or light orange throughout 
most of range but inconspicuous in specimens from up-
per Rio Negro area of Brazil at Colombian border. Venter 
white to pale red, mixture of both colors in some individu-
als; when white, transition from venter to torso, limbs, 
and head demarcated by a red strip.

distribution:  This species occurs from the eastern 
Andean slopes of central Peru to western Brazilian Amazo-
nia, probably limited by the Purus river basin on the east 
and Negro basin on the north.

selected localit ies  (Map 6): BRAZIL: Amazo-
nas, between Cajutuba and Airão, Rio Jaú, Rio Negro 
(syntype of Sciurus igniventris Wagner), Codajás, left 
bank Rio Solimões (MZUSP 4202), Dejedá, Rio Juruá 
(type locality of Urosciurus nigratus O. M. O. Pinto), Es-
tirão do Equador, right bank Rio Javari (MPEG 1807), 
Manaus (syntype of Sciurus igniventris Wagner), Santo 
Antônio do Içá, left bank Rio Içá (MZUSP 20384), Ta-
huapunto (Tauá), Rio Vaupés, left bank (AMNH 78620). 
PERU: Cusco, San Juan Grande, Quincemil, Quispi-
canchis (FMNH 75208); Huánuco, Tingo Maria, Río 
Huallaga (FMNH 24112); Junín, Tarma, 2 mi NW of 
San Ramón (AMNH 231771); Pasco, Puerto Bermudez 
(FMNH 24110).

subspecies :  We tentatively recognize two subspe-
cies of H. pyrrhinus, which we compare in the Remarks 
section.

solitary, although several may feed together in a single 
fruiting tree. Primary foods include large palm nuts and 
other tree nuts and fruits. Silvius (2002) reported indi-
viduals feeding on beetle larvae as well as the endocarp 
of the palm Attalea maripa. The species is largely limited 
to closed- canopy rainforest, either mature or disturbed 
(Emmons and Feer 1997). Youlatos (1999) reported that 
individuals used all forest heights, preferring tree crowns 
and lianas, with an ability to walk, leap, and bound 
along small horizontal supports. Jessen, Palmer, and 
Koprowski (2013) reported a nest for an unidentifi able 
melanistic female of either H. igniventris or H. spadiceus 
from Loreto, Peru, built at 3.6 m above ground with two 
offspring.

remarks :  Hadrosciurus igniventris cocalis is a large 
squirrel with orange forelimbs, which differs from the 
nominotypical subspecies by a dark to almost black dor-
sal color streaked with orange or dark red, the presence of 
conspicuous orange postauricular patches, and a yellowish 
orange venter.

Hadrosciurus igniventris igniventris is also a large 
squirrel with orange to red forelimbs, with hindlimbs col-
ored as the forelimbs or dorsum; head blackish above, 
with an orange muzzle diluted with black and with no 
conspicuous eye- ring; ears brown to almost black on 
both sides; postauricular patches, if present, inconspicuous; 

Map 5    Selected localities for Hadrosciurus igniventris (●). Contour line = 2,000 m.
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comes clear when it is considered together with its sister 
subspecies, as we shall do.

Hadrosciurus pyrrhinus fulminatus is similar to H. p. 
pyrrhinus except that dorsal tones are paler, duller red; 
pale orange postauricular patches are conspicuous; the 
venter is uniformly yellow to orange. This taxon occurs 
sympatrically with two other forms in the genus (namely 
H. i. igniventris and H. spadiceus pyrrhonotus) in the region 
of the lower Rio Solimões and Rio Purus in the Brazilian 
state of Amazonas. In this area of sympatry, H. pyrrhinus 
can be distinguished from H. i. igniventris by its uniform 
dull dark red dorsal color with very little streaking (which 
results from a pale band near the tip of the hairs) and the 
possession of conspicuous postauricular patches. Hadro-
sciurus pyrrhinus is distinguished from H. spadiceus pyr-
rhonotus by presence of distinct postauricular patches, a 
less vivid red dorsum with less streaking, and yellowish 
orange as opposed to white venter. Since its  description, 
fulminatus has been allied to Sciurus igniventris, and 
since Thomas (1927a) transferred pyrrhinus to the igni-
ventris complex, both have been usually treated as dis-
tinct subspecies under igniventris. The similarity in coat 
color between pyrrhinus and fulminatus made us con-
sider a probable affi nity,  here inferred at the subspecifi c 
level.

H. p. fulminatus (Thomas, 1926)
synonyms:

Sciurus [(Urosciurus)] igniventris fulminatus Thomas, 
1926f:637; type locality “Manacapuru,” Rio Solimões, 
Amazonas, Brazil.

S[ciurus. (Urosciurus)] i[gniventris]. fulminatus: Thomas, 
1928c:290; name combination.

Urosciurus nigratus O. M. O. Pinto, 1931:309; type local-
ity “Rio Juruá (Amazonas),” Brazil.

Sciurus [(Hadrosciurus)] nigratus: Ellerman, 1940:344; 
name combination.

Sciurus [(Hadrosciurus)] igniventris fulminatus: Ellerman, 
1940:345; name combination.

Hadrosciurus igniventris fulminatus: Moojen, 1942:22; 
name combination.

Sciurus igniventris fulminatus: Moojen, 1952b:29; name 
combination.

Sciurus (Hadrosciurus) pyrrhonotus fulminatus: Avila- 
Pires, 1964:15; name combination.
This subspecies occurs primarily in Amazonas state, 

Brazil; it is also known from a single locality in Cusco de-
partment, Peru.

H. p. pyrrhinus (Thomas, 1898)
synonyms:

Sciurus pyrrhinus Thomas, 1898f:265; type locality “Gari-
tal del Sol, Vitoc, [Junín,] Peru.”

Mesosciurus [(Histriosciurus)] pyrrhinus: J. A. Allen, 
1915a:252; name combination.

Sciurus [(Urosciurus)] pyrrhinus: Thomas, 1927a:369; 
implicit allocation to subgenus due to accepted resem-
blance to S. igniventris.

Sciurus [(Guerlinguetus)] pyrrhinus: Ellerman, 1940:342; 
name combination.

Sciurus (Hadrosciurus) pyrrhinus: Cabrera, 1961:378; 
name combination.
The nominotypical subspecies occurs on the eastern 

slopes of the Andes in the Peruvian departments of Huá-
nuco, Junín, Pasco, and Ucayali.

natural history:  Emmons and Feer (1997) stated 
that this species inhabits montane forests across an eleva-
tional range from 600 to 2,000 m, but it occurs at less than 
300 m elevation at localities in the central Amazon.

remarks :  The taxonomic history of Hadrosciurus 
pyrrhinus (Thomas) is marked by its erroneous allocation 
to a group of Andean and peri- Andean taxa allied to No-
tosciurus granatensis by J. A. Allen (1915a). Although it is 
superfi cially similar to these squirrels, its distribution on 
the eastern slopes of the central Peruvian Andes only added 
to the confusion. The alliance of pyrrhinus to other large 
South American squirrels we include in Hadrosciurus be- Map 6    Selected localities for Hadrosciurus pyrrhinus (●). Contour line = 2,000 m.
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EC UA DOR: Morona– Santiago, Río San José (AMNH 
68264); Napo, mouth of Río Coca, upper Río Napo (BM 
0.6.3.2), boca del Río Lagarto Cocha (AMNH 72231); 
Pastaza, Mera (AMNH 67674). PARAGUAY: Alto Para-
guay, Estancia Kambá Aka, Parque Nacional Río Negro 
(D’Elía, Mora et al. 2008). PERU: Cajamarca, Huarandosa 
(AMNH 67095); Huánuco, Tingo Maria, Río Huallaga 
(FMNH 24113); Loreto, boca del Río Curaray (AMNH 
72177), Río Apayacu (AMNH 74389), San Fernando, Río 
Yavari (FMNH 88967); Puno, Pauquiplaya, below San Ig-
nacio, Río Tambopata (FMNH 79903).

subspecies :  We tentatively recognize four subspecies 
of H. spadiceus, as follows.

H. s. castus (Thomas, 1903)
synonyms:

Sciurus castus Thomas, 1903b:488, type locality “Chi-
mate, [La Paz,] Bolivia, . . .  on the Upper Rio Beni.”

Urosciurus pyrrhonotus castus: J. A. Allen, 1915a:276; 
name combination.

Hadrosciurus pyrrhonotus castus: Cabrera and Yepes, 1940: 
195; name combination.

Sciurus [(Hadrosciurus)] pyrrhonotus castus: Ellerman, 
1940:345; name combination.

Hadrosciurus langsdorffi i rondoniae Moojen, 1942:39; 
type locality “Cabeceiras do Rio Aripuanã, Rondonia, 
Mato- Grosso,” Brazil.

Sciurus [(Hadrosciurus)] langsdorffi i rondoniae: W. P. Har-
ris, 1944:12; name combination.

Sciurus langsdorffi i rondoniae: Moojen, 1952b:32; name 
combination.

Sciurus pyrrhonotus castus: Soukup, 1961:244; name 
combination.
This subspecies is known from Rondônia state, Brazil, 

and an isolated locality in La Paz department, Bolivia. It is 
quite similar morphologically to the nominotypical form, 
differing primarily by more extensive white on the venter 
and the lack of a conspicuous eye- ring. The head is black, 
mixed with orange on the crown; the rostrum also black 
and orange; the ears brown on both sides; postauricular 
patches are absent; the dorsum black, fi nely streaked with 
vivid yellow; forefeet and limbs the same color as the dor-
sum, only slightly lighter distally; hindfeet orange streaked 
with black; bicolored legs— their anterior portion the same 
color as the sides but darker orange posteriorly; venter 
entirely white to white with some yellow from throat to 
chest, white extending to the undersides of fore and hind 
limbs almost to the feet, with the color near the feet the 
same as dorsal parts of the legs; and the proximal quarter 
to third of the tail is dark, and also turning black with an 
orange tip. Hadrosciurus langsdorffi i rondoniae Moojen, 

Hadrosciurus spadiceus (Olfers, 1818)
Southern Amazon Red Squirrel, Quatipuru- açú

synonyms:  See under subspecies.
description:  Slightly larger than other species in 

the genus, with head and body length 215– 316 mm (N = 78 
adults), tail length 225– 325 mm (N = 78), hindfoot 50– 
75 mm (N = 76), ear length 20– 35 mm (N = 36), and mass 
650– 750 g (N = 3). Highly variable species, as apparent 
from several subspecies we recognize (see Remarks for 
distinctive characters of each subspecies). Dorsum dark, 
with black background color, strongly streaked with pale 
yellow, yellow, orange, or red; specimens from Peru have 
darker mid- dorsal strip. Alternatively, the dorsum may be 
mostly or entirely red, or divided into relatively distinct an-
terior and posterior regions, with posterior part uniformly 
colored orange but anterior portion dark and streaked. 
Dorsal sides of forelimbs and hindlimbs colored same as 
adjacent region of upper body; in southeastern portion 
of distribution, hindlegs divided into paler anterior and 
darker posterior regions. Differently colored postauricular 
patches absent. Ventral color variable: white in specimens 
from Brazilian Amazon and parts of Bolivia, white to yel-
low in those from Peru, and red in west- central Brazil, cen-
tral Bolivia, and northern Paraguay.

distribution:  The species occurs from southern Co-
lombia, Ec ua dor, and Peru east of the Andes, eastward into 
Amazonian Brazil, where it is limited to the region south of 
the Rio Solimões- Amazonas system, from the Rio Tapajós 
west to the Peruvian border, and south to west- central Bra-
zil in the states of Mato Grosso and Mato Grosso do Sul as 
well as across the lowlands of Bolivia to northern Paraguay.

selected localities (Map 7): BOLIVIA: La Paz, Chi-
mate (BM 1.2.1.7); Santa Cruz, Santa Cruz de la Sierra 
(FMNH 21420). BRAZIL: Acre, Oriente (= Seringal Ori-
ente), near Taumaturgo, Rio Juruá (MPEG 725); Amazonas, 
Eirunepé, left bank Rio Juruá (MZUSP 4634), Lago do Ba-
tista, Ilha de Tupinambarama, right bank Rio  Amazonas 
(MZUSP 4567), Lago do Mapixi, east of Rio Purus (FMNH 
38881), Manaqueri, Rio Solimões (NMW B 1533), mouth 
Rio Guariba, left bank Rio Aripuanã (MPEG 8785); Mato 
Grosso, Mato Grosso (= Vila Bela da Santíssima Trindade) 
(NMW B 1520), Palmeiras (MZUSP 6338), Villa Maria, 
NNW of Cáceres (NMW B 1518); Mato Grosso do Sul, 
Urucum (type locality of Sciurus langsdorffi i urucumus J. A. 
Allen); Pará, Flexal, Itaituba– Jacareacanga road, km 212, 
left bank Rio Tapajós (MPEG 10165), Rio Arapiuns, left 
bank Rio Tapajós (MPEG 424), Sumaúma, left bank Rio 
Tapajós (MZUSP 20365); Rondônia, Ouro Preto d’Oeste, 
Rio Paraíso (MPEG 12411). COLOMBIA: Meta, Cabaña 
Duda, junction of Río Duda and Río Guayabero (Lemke 
et al. 1982), Fundo “Guami,” Piñalto (Lemke et al. 1982). 
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Sciurus Langsdorfi : Thomas, 1900e:137; name combina-
tion and incorrect subsequent spelling of Sciurus langs-
dorffi i Brandt.

Sciurus langsdorffi i urucumus J. A. Allen, 1914d:595; 
type locality “Urucum, (altitude 400 feet), Rio Para-
guay (at mouth of Rio Tacuari), [Mato Grosso do Sul,] 
Brazil.”

Sciurus langsdorffi i steinbachi J. A. Allen, 1914d:596; type 
locality “Santa Cruz de La Sierra, [Santa Cruz,] Bolivia.”

Guerlinguetus langsdorffi : Miranda- Ribeiro, 1914:36; 
name combination and incorrect subsequent spelling of 
Sciurus langsdorffi i Brandt.

Urosciurus langsdorffi i langsdorffi i: J. A. Allen, 1915a:276; 
name combination.

Urosciurus langsdorffi i urucumus: J. A. Allen, 1915a:278; 
name combination.

Urosciurus langsdorffi i steinbachi: J. A. Allen, 1915a:279; 
name combination.

Urosciurus langsdorffi  urucumus: J. A. Allen, 1916d:572; 
name combination.

Hadrosciurus langsdorffi i urucumus: Cabrera and Yepes, 
1940:196; name combination.

Hadrosciurus langsdorffi i steinbachi: Cabrera and Yepes, 
1940:196; name combination.

Sciurus [(Hadrosciurus)] langsdorffi  langsdorffi : Ellerman, 
1940:345; name combination.

Sciurus [(Hadrosciurus)] langsdorffi  urucumus: Ellerman, 
1940:345; name combination.

Sciurus [(Hadrosciurus)] langsdorffi  steinbachi: Ellerman, 
1940:345; name combination.

Hadrosciurus langsdorffi i langsdorffi i: Moojen, 1942:36; 
name combination.

Sciurus langsdorffi i langsdorffi i: Moojen, 1952b:32; name 
combination.

Guerlinguetus (Hadrosciurus) urucumus: Moore, 1959: 
203; name combination.

Guerlinguetus (Hadrosciurus) spadiceus: C. T. Carvalho, 
1965:52; name combination.

Sciurus [(Urosciurus)] spadiceus: Patton, 1984:53; name 
combination.

Sciurus (Hadrosciurus) spadiceus: Eisenberg, 1989:335; 
name combination.

Sciurus [(Urosciurus)] spadiceus [steinbachi]: Thorington 
and Hoffmann, 2005:763; name combination.

Urosciurus spadiceus: J. A. Oliveira and Bonvicino, 2006: 
350; name combination.
The nominotypical subspecies occurs in the southern 

part of Mato Grosso and northwestern Mato Grosso do 
Sul states, Brazil, and extends west to Santa Cruz depart-
ment, Bolivia. Specimens are characterized by a black 
head mixed with orange on the crown, a black and or-
ange muzzle, a conspicuous eye- ring, ears brown on both 

from west- central Brazil, is identical to castus and thus is 
placed as a synonym.

H. s. pyrrhonotus (Wagner, 1842)
synonyms:

Sciurus pyrrhonotus Wagner, 1842c:360, type locality 
“Borba,” Amazonas, Brazil.

Urosciurus pyrrhonotus pyrrhonotus: J. A. Allen, 1915a: 
275; name combination.

Urosciurus pyrrhonotus: O. M. O. Pinto, 1931:303; name 
combination.

Sciurus [(Hadrosciurus)] pyrrhonotus pyrrhonotus: Eller-
man, 1940:345; name combination.

Hadrosciurus pyrrhonotus pyrrhonotus: Moojen, 1942:26; 
name combination.

Sciurus pyrrhonotus pyrrhonotus: Moojen, 1952b:30; name 
combination.

Sciurus pirrhonotus Alho, 1982:144; incorrect subsequent 
spelling of Sciurus pyrrhonotus Wagner.
The range of H. s. pyrrhonotus is limited to Amazonas 

state, Brazil, south of the Rio Amazonas– Solimões along 
the lower and middle courses of the Rio Purus and Rio Ma-
deira. Specimens typically have a black head but orange ros-
trum, and lack a conspicuous eye- ring. The ears are red on 
both sides. Postauricular patches are absent. The dorsum is 
red, slightly darker on the midline. The forelimbs and feet 
are the same color as the dorsum, only slightly lighter dis-
tally. The hindlegs and feet are reddish. The venter is white, 
with the white extending to the undersides of arms and legs 
almost to the feet. The color near forefeet and hindfeet is 
the same as dorsal parts of the legs. The tail is dark over the 
proximal third of its length, with red predominating in the 
middle section and black predominating distally. Some spec-
imens of this subspecies have the dorsum partially divided 
into anterior and posterior sections with slightly distinct 
hues of red and distinct amounts of banding of the hairs, but 
the dorsal color is always red, and the venter is white.

H. s. spadiceus (Olfers, 1818)
Sc[iurus]. spadiceus Olfers, 1818:208; type locality re-

stricted by Hershkovitz (1959b:346) to Cuiabá, Mato 
Grosso, Brasil.

Sciurus langsdorffi i Brandt, 1835:89, type locality “Bra-
zil,” restricted to Cuiabá, Mato Grosso, Brazil by Wag-
ner (1850:275).

Sciurus Langsdorfi i Gray, 1843b:137; incorrect subsequent 
spelling of Sciurus langsdorffi i Brandt.

Sciurus langsdorffi i Var. rufa Wagner, 1844:plate CCXV; 
preoccupied by Sciurus rufus Kerr, 1792.

Sciurus Langsdorffi : E.- L. Trouessart, 1897:429; name 
combination and incorrect subsequent spelling of Sci-
urus langsdorffi i Brandt.
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a tributary on the right bank of the middle Rio Madeira, 
Amazonas, Brazil, and from there to Pará state west of the 
Rio Tapajós.

Melanistic individuals of H. s. tricolor are common, with 
some individuals entirely black, others only partially so. The 
color pattern for non- melanistic specimens includes a black 
head with orange rostrum, no conspicuous eye- ring, reddish 
brown to brownish black ears on both sides; no postauricu-
lar patches; dorsum generally black, sometimes darker red 
posteriorly, but heavily streaked with orange; forefeet and 
limbs same color as the dorsum, only slightly paler distally; 
hindfeet and limbs reddish orange, with or without black 
streaking; venter white, extending to undersides of forelegs 
and hindlegs almost to the paws, color near hands and feet 
the same as dorsal parts of the legs; proximal third of the 
tail dark, with red predominating in the middle section and 
orange and black predominating distally.

natural history:  Gwinn et al. (2012) compiled 
information on the natural history of this species. Peres, 
Barlow, and Haugaasen (2003) reported an estimated den-
sity of 0.08 individuals/ha at a site in the headwaters of 
Rio Arapiuns, Pará state, Brazil; they observed solitary in-
dividuals twice. H. Gómez et al. (2003) reported a larger 
average density for a site in the department of La Paz, 
Bolivia, with 0.122 individuals/ha. Patton et al. (2000) re-
corded scrotal males in the headwaters of the Rio Juruá, 
Amazonas state, Brazil, in September and February. They 
also collected a lactating female with three placental scars 
in February. Anderson (1997) reported litter sizes ranging 
from two to four in August from Bolivia. These very lim-
ited data suggest breeding in both wet and dry seasons. Ac-
cording to sources cited in Gwinn et al. (2012), the species 
is mostly seen at ground level, using the canopy when the 
forest is fl ooded. Nuts of four genera of trees (the palms 
Astrocaryum, Attalea, and Scheelea, and the legume Dip-
teryx) comprise the majority of its diet. Della- Flora et al. 
(2013) reported the association of this species with mixed- 
species bird fl ocks in western Brazil.

remarks :  The distributions of three subspecies (H. s. 
castus, H. s. tricolor, and H. s. spadiceus) approach one 
another in Bolivia.  Here, those specimens we assign to tri-
color differ from both spadiceus and castus in dorsal color, 
with the dorsum black streaked with red or orange, not 
the pale yellow characteristic of the latter two subspecies. 
However, Bolivian tricolor also differ from their counter-
parts east of the Andes in Ec ua dor and Peru, where speci-
mens typically exhibit a mid- dorsum darker than the sides, 
a characteristic not present in Bolivian tricolor. Samples 
from the western Brazilian Amazon, in the states of Acre 
and Amazonas, also differ from typical tricolor, with the 
mid- dorsum not markedly darker than the sides and the 
venter tending to white, with some orange. The dorsum of 

sides; no postauricular patches; dorsum black fi nely lined 
with yellow and slightly darker on the midline; forefeet 
and limbs the same color as dorsum, only slightly lighter 
distally; black hindfeet streaked with orange; bicolored 
hindlegs, anteriorly the same pale orange as the sides but 
posteriorly darker reddish; venter yellowish orange, with 
some white on the throat and with color extending to the 
undersides of forelegs and hindlegs, almost to the feet; 
color near feet same as dorsal parts of legs; and proximal 
quarter of tail dark, becoming black before terminating 
in an orange tip.

H. s. tricolor (Tschudi, 1845)
synonyms:

Sc[iurus]. tricolor Tschudi, 1845:156, plate XI; type local-
ity “Peru”; restricted to “Maynas, in the angle between 
the lower Huallaga and the Marañon [Loreto]” (Thomas 
1900e:137).

Urosciurus tricolor: J. A. Allen, 1915a:269; name combi-
nation.

Sciurus (Urosciurus) pyrrhonotus taparius Thomas, 1926f: 
635; type locality “Uricurituba, Santarem [= San-
tarém],” Pará, Brazil.

Sciurus [(Urosciurus)] pyrrhonotus juralis Thomas, 
1926f:636, type locality “Juruá River,” Amazonas, 
Brazil.

Sciurus (Urosciurus) tricolor: Thomas, 1927f:599; name 
combination.

Sciurus (Hadrosciurus) tricolor: Thomas, 1927f:599; name 
combination.

Hadrosciurus tricolor: Cabrera and Yepes, 1940:195; 
name combination.

Sciurus [(Hadrosciurus)] pyrrhonotus taparius: Ellerman, 
1940:345; name combination.

Sciurus [(Hadrosciurus)] pyrrhonotus juralis: Ellerman, 
1940:345; name combination.

Hadrosciurus pyrrhonotus taparius: Moojen, 1942:30; 
name combination.

Hadrosciurus pyrrhonotus juralis: Moojen, 1942:34; name 
combination.

Sciurus pyrrhonotus taparius: Moojen, 1952b:30; name 
combination.

Sciurus pyrrhonotus juralis: Moojen, 1952b:31; name 
combination.

Sciurus [(Urosciurus)] spadiceus [tricolor]: Thorington and 
Hoffmann, 2005:763; name combination.
This subspecies occurs east of the Andes in Colombia 

south through Ec ua dor and Peru to central Bolivia, extend-
ing to the east to Acre and Amazonas states in Brazil, and 
south of the Rio Solimões along the upper course of the Rio 
Juruá and Rio Purus. There is an apparent gap in the distri-
bution, as the taxon is also known from the Rio Aripuanã, 
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ceus in color but average distinctly smaller in size. J. A. Al-
len (1914d) described these specimens as Sciurus langsdorffi i 
urucumus; we have placed urucumus as a ju nior synonym of 
S. spadiceus because there is an overlap in size between the 
largest specimens of urucumus and the smallest of spadiceus.

Genus Microsciurus J. A. Allen, 1895

Microsciurus is a genus of small tree squirrels distributed 
in Central and South America. Among neotropical squir-
rels, Microsciurus species are intermediate in size between 
the diminutive Sciurillus and the slightly larger Syntheosci-
urus, with mass ranging from 80– 120 g and external mea-
sure ments of head and body length of 112– 170 mm, tail 
length 82– 165 mm, hindfoot length 28– 45 mm, and ear 
length 8– 19 mm. The ears are small and rounded. Females 
possess three pairs of evenly spaced mammae. Except for 
a few taxa, the color pattern is very conservative, usually 
some shade of brown fi nely streaked with orange or red on 
the dorsum, and with a paler ventrum. Several species have 
colored postauricular patches. High- elevation populations 
typically have longer and denser fur than lowland ones, and 
the tail is never very bushy.

The skull has a strongly curved dorsal profi le with an in-
fl ection point at the middle of the frontals. From the infl ec-
tion point to the anteriormost portion of skull, the rostrum 
maintains a straight or even slightly concave profi le. The 
rostrum is short, at most one- third the length of the skull. 
The frontals are longer than they are wide, and the brain-
case is globose. The temporal portion of the orbitotemporal 
fossa is greatly reduced but not obliterated; the postorbital 
pro cess extends posteriorly almost to a vertical plane pass-
ing through the internal (anterior) portion of the squamosal 
zygomatic pro cess in the fossa. The maxillary pro cess of the 
zygomatic arch is oblique in lateral view, originating ante-
rior to the cheek teeth and above the infraorbital foramen. 
The sphenopalatine foramen is situated above the second 
molar or the contact between the second and third molars. 
There are two complete bullar septa, and rarely a third in-
complete septum. The mandible has a very short coronoid 
pro cess.

The dental formula is I 1/1, C 0/0, PM 2– 1/1, M 3/3 = 20– 
22; PM3 is absent in some populations, particularly those 
of M. fl aviventer. When present, PM3 is simple, small, uni-
cuspidate, and has one root; all remaining permanent cheek 
teeth possess three roots. PM4 is molariform but varies in 
size, from one- third smaller to only slightly smaller than 
M1. M1 and M2 are subequal, but M3 is distinctly smaller 
in size. Paraconule, metaconule, and ectostyle are absent 
or vestigial; the trigon is shallow. Only pm4 has a vestigial 
paraconid, a structure absent in all remaining lower cheek 
teeth. The trigonid is vestigial.

these Brazilian samples also varies from being uniformly 
colored from front to back or divided between a more or-
ange posterior section and a black grizzled with orange 
anterior section; this phenotype has an available name, Sci-
urus pyrrhonotus juralis Thomas, with type locality on the 
middle Rio Juruá, Amazonas, Brazil.

There are few samples from the east and northeast 
along the Rio Amazonas, but those from the Rio Aripuanã, 
in southeastern Amazonas state, as well as those from the 
left bank of the Rio Tapajós, Pará state, are similar to those 
from the Juruá region, except that the top of the head is 
paler. As is usual for most color variants of South Ameri-
can squirrels, there is a name available for these squir-
rels, namely, Sciurus (Urosciurus) pyrrhonotus taparius 
Thomas. If taken in isolation, specimens from central Peru 
and from the Rio Tapajós are quite distinct from each other 
and could be distinguished as valid taxa. We do not do so, 
however, because we cannot presently establish clear geo-
graph i cal limits to this variation. We believe that the taxon 
we are recognizing  here is a complex and will probably be 
split into a number of distinct, valid taxa with a deeper 
study of geo graph i cal variation.

Sciurus langsdorffi  steinbachi J. A. Allen, described from 
Santa Cruz de la Sierra, Bolivia, is identical to our concept 
of H. s. spadiceus, and we treat it as a ju nior synonym. In 
the southern portion of the geo graph i cal distribution of spa-
diceus, specimens from the Serra do Urucum and Cáceres, 
Mato Grosso do Sul, Brazil, are identical to typical spadi-

Map 7    Selected localities for Hadrosciurus spadiceus (●). Contour line = 2,000 m.
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6. Venter with predominantly red tones  . . . . . . . . . . . . . 7
6. Ventral color variable, dark gray, pale gray, or pale yel-

low on throat, and dark gray to dark brown and yellow 
on chest and belly . . . . . . . . . . . . Microsciurus simonsi

7. Venter red to mixed red and gray on throat and chest, 
dark gray to dark brown punctuated with red on belly  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Microsciurus similis

7′. Venter brown washed with red on throat and chest, 
dark gray and red on belly  . . . .Microsciurus sabanillae

Microsciurus fl aviventer (Gray, 1867)
Amazon Dwarf Squirrel

synonyms:
Macroxus fl aviventer Gray, 1867:432; type locality 

“Brazil.”
Sciurus aestuans: Alston, 1878:668 part (inclusion of fl avi-

ventris [= fl aviventer]); not aestuans Linnaeus.
Macroxus fl aviventris Alston, 1878:668; incorrect subse-

quent spelling of Macroxus fl aviventer Gray.
Sciurus chrysurus: Thomas, 1893a:337; part; not chrys-

urus Pucheran.
Sciurus (Microsciurus) peruanus J. A. Allen, 1897c:115; 

type locality “Guayabamba, alt. 4000 feet,” = Santa 
Rosa de Huayabamba, Amazonas, Peru.

Sciurus (Microsciurus) peruanus napi Thomas, 1900f:295; 
type locality “Mouth of Coca River, Upper Rio Napo,” 
Orellana, Ec ua dor.

Sciurus peruanus: Ihering, 1904:420; name combination.
Microsciurus peruanus: E.- L. Trouessart, 1904:329; name 

combination.
Microsciurus peruanus napi: E.- L. Trouessart, 1904:329; 

name combination.
Microsciurus brevirostris J. A. Allen, 1914a:147; nomen 

nudum; indicated as a new species in a list but with no 
further description or reference to a description or il-
lustration, likely a lapsus calami for M. rubrirostris, de-
scribed in the same paper.

Microsciurus napi: J. A. Allen, 1914a:163; name combi-
nation.

Microsciurus rubrirostris J. A. Allen, 1914a:163; type lo-
cality “Chanchamayo, [Junín,] central Peru; altitude 
2000 m.”

Microsciurus fl orenciae J. A. Allen, 1914a:164; type lo-
cality “Florencia (altitude 1000 feet), Caquetá district, 
Colombia.”

Microsciurus avunculus Thomas, 1914b:574; type locality 
“Gualaquiza; alt. 2500′,” Morona– Santiago, Ec ua dor.

Microsciurus rubricollis Thomas, 1914b:574; incorrect sub-
sequent spelling of Microsciurus rubrirostris J. A. Allen.

Microsciurus manarius Thomas, 1920f:275; type locality 
“Acajutuba, Rio Negro, near its mouth,” Amazonas, 
Brazil.

synonyms:
Macroxus: Gray, 1867:432; part (description of fl aviven-

ter); not Macroxus F. Cuvier.
Sciurus: J. A. Allen, 1877:750; part (inclusion of rufoni-

ger); not Sciurus Linnaeus.
[Sciurus] (Microsciurus) J. A. Allen, 1895b:332; type species 

Sciurus (Microsciurus) alfari, by original designation.
Microsciurus: E.- L. Trouessart, 1897:429; elevation to ge-

neric status.
Microsciurus (Microsciurus): Moore, 1959:179; name 

combination.
remarks :  J. A. Allen (1895b) described Microsciurus 

as a subgenus, designating Sciurus (Microsciurus) alfari 
J. A. Allen as the type species. Being quite easily diagnos-
able in terms of size and a number of cranial characters 
from other squirrels, the taxonomic history of Microsci-
urus is relatively unproblematic. The only major taxo-
nomic changes subsequent to Allen’s description  were E.- L. 
Trouessart’s (1897) elevation to full genus and Thomas’s 
(1914b,f) placement of Microsciurus pusillus (sensu J. A. 
Allen 1914a) in its own genus, Sciurillus. Moore (1959) 
used the name in a broader sense, including several genera 
and subgenera in it, but his subgenus Microsciurus is equal 
to the genus Microsciurus of other authors and ourselves.

We recognize 11 species of Microsciurus, three in Cen-
tral America (M. alfari, M. boquetensis, and M. venustulus) 
and eight in South America (M. fl aviventer, M. isthmius, 
M. mimulus, M. otinus, M. sabanillae, M. santanderensis, 
M. similis, and M. simonsi). Only the South American spe-
cies are detailed herein. Both Hall (1981) and Thorington 
et al. (2012) extended the range of boquetensis into extreme 
northwestern Colombia (as a subspecies of M. mimulus).

KEY TO THE SOUTH AMERICAN SPECIES OF 
MICROSCIURUS:
1. Postauricular patch present  . . . . . . . . . . . . . . . . . . . . 2
1′. Postauricular patch absent . . . . . . . . . . . . . . . . . . . . . 3
2. Dorsum brown, streaked with red  . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . Microsciurus fl aviventer
2′. Dorsum dark brown, with mid- dorsal dark stripe  . . . .  

. . . . . . . . . . . . . . . . . . . . . Microsciurus santanderensis
3.  Dorsum dark brown streaked with red to reddish or-

ange tones  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4
3′.  Dorsum dark brown streaked with yellow to pale yel-

low tones  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5
4. Venter orange, mixed with brown on belly. . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . Microsciurus isthmius
4′. Venter washed with red on throat and chest; mixed brown, 

dark gray, and red on belly . . . . . . . .Microsciurus otinus
5. Basal third of hairs of venter gray. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .Microsciurus mimulus
5′. Hairs of ventrum without gray basal third . . . . . . . . . 6
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71606), Hacienda Santa Elena, ca. 35 km NE of Tingo Ma-
ria (LSUMZ 17720), left bank at mouth of Río Yaquerana, 
alto Río Yavarí (FMNH 88991), Pebas. Río Amazonas (BM 
28.7.21.74– 78), Quebrada Pushaga, left bank Río Mo-
rona, alto Río Amazonas (FMNH 88984), San Fernando, 
left bank Río Yavari (FMNH 88990), Santa Rita, Iquitos 
(FMNH 87178), Sarayacu, Río Ucayali (AMNH 75279); 
Madre de Dios, Altamira, Manu (FMNH 98067); Ucayali, 
Lagarto, upper Río Ucayali (AMNH 76538).

subspecies :  We regard M. fl aviventer as monotypic 
(but see Remarks). Thorington and Hoffmann (2005) rec-
ognized seven subspecies, and Thorington et al. (2012) 
listed eight, three and four of which, respectively, we re-
gard herein as full species.

natural history:  This species is found only in ev-
ergreen rainforest (Emmons and Feer 1997). Surprisingly, 
few ecological, reproductive, behavioral, or other natural 
history data are available for this wide- ranging squirrel. 
Emmons and Feer (1997) stated that individuals search ac-
tively over the trunks of large trees, on vines, and in treef-
alls, apparently searching for insects, but that they also feed 
on substances scraped from tree bark such as gum (as was 
suggested by A. C. Smith [1999], who observed two soli-
tary individuals moving through the subcanopy). Youlatos 
(1999) noted that individuals primarily used the subcanopy 
or canopy at heights above 5 m. Emmons and Feer (1997) 
recorded ball nests of leaves lined with fi bers in the top of 
palms. Eisenberg (1989) reported a litter size of two off-
spring. Buitron- Jurado and Tobar (2007) reported on asso-
ciations between individuals of this species and bird fl ocks, 
with squirrels actively searching for insects at heights of 2– 
10 m in the company of birds.

remarks :  Microsciurus fl aviventer has a wide dis-
tribution, from the eastern slopes of the Andes to central 
Amazonia. In this vast area, authors have distinguished sev-
eral taxa, all listed in the previous synonymy. Our study 
of material deposited in many collections revealed that this 
variation is real, but we have not been able to decide how 
much of it is of taxonomic value. There are important dif-
ferences in size (Andean forms such as napi are large, for 
example). And the upper third premolar may be present 
or absent in different samples. The fur is also longer and 
denser in Andean samples, and the color, especially that of 
ventral surfaces, varies regionally. We believe that recogniz-
ing a single species for the  whole of the samples examined 
is, in this case, a decision of con ve nience. It is quite possible 
that further study of this material will reveal the existence 
of additional taxa, either to be recognized as valid subspe-
cies or as full species.

Microsciurus fl aviventer is one of the two Colombian spe-
cies of the genus occurring east of the Andes, the other being 
M. santanderensis. Their known distributions are interrupted 

Microsciurus fl aviventer: Thomas, 1920f:275; fi rst use of 
current name combination.

Microsciurus mannarius: O. M. O. Pinto, 1931:284; inad-
vertent subsequent spelling of Microsciurus manarius 
Thomas.

Microsciurus [(Microsciurus)] napi: Moore, 1959:203; 
name combination.

Microsciurus fl aviventer fl aviventer: Cabrera, 1961:355; 
name combination.

Microsciurus fl aviventer napi: Cabrera, 1961:356; name 
combination.

Microsciurus fl aviventer peruanus: Cabrera, 1961:357; 
name combination.

Microsciurus fl aviventer rubrirostris: Cabrera, 1961:357; 
name combination.
description:  Adult mass 80– 111 g (N = 16); head 

and body length 124– 170 mm (N = 76), tail length 115– 
165 mm (N = 79), hindfoot length 30– 44 mm (N = 76), 
and ear length 13– 19 mm (N = 65). Dorsal color brown 
streaked with red; most samples have yellowish to white 
postauricular patches; venter of mixed colors, with throat 
and chest yellowish orange and belly slightly darker.

distribution:  Microsciurus fl aviventer occurs widely 
in western Amazonia, from southern Colombia through east-
ern Ec ua dor, Peru, and northeastern Bolivia, then eastward 
to the Brazilian states of Amazonas, Acre, and Rondônia. It 
ranges in elevation from 100 to 1,500 m.

selected localit ies  (Map 8): BOLIVIA: Pando, 
left bank Río Madre de Dios near Santa Elena (Salazar- 
Bravo, Yensen et al. 2002). BRAZIL: Acre, Oriente (= 
Seringal Oriente), near Taumaturgo, Rio Juruá (MZUSP 
20351); Amazonas, Acajutuba, Rio Negro (type locality 
of M. manarius Thomas), Codajás, left bank Rio Solimões 
(MZUSP 4207), Eirunepé, left bank Rio Juruá (MZUSP 
4621), Estirão do Equador, right bank Rio Javari (MZUSP 
20350), Lago do Mapixi, east of Rio Purus (FMNH 38880), 
Manacapuru, Rio Solimões (BM 26.5.5.36), Paraná do 
Aiapuá, Rio Purus (BM 27.8.11.61); Rondônia, Cachoeira 
Nazaré, left bank Rio Ji- Paraná (MPEG 20826). COLOM-
BIA: Caquetá, Florencia (type locality of M. fl orenciae J. 
A. Allen); Putumayo, La Tagua, Tres Troncos, Río Caquetá 
(FMNH 71118); Vaupés, Río Vaupés, in front of Tahua-
punto (AMNH 78625). EC UA DOR: Loja, El Porotillo, 
San José (MNHN 1934/1210); Morona– Santiago, Men-
dez Sur, Oriente (MNHN 1987/338); Napo, Archidona 
(MNHN 1932/2876), San José abajo (AMNH 66792). 
PERU: Amazonas, Guayabamba (AMNH type  locality 
of Sciurus (Microsciurus) peruanus J. A. Allen), near 
Huampani, Río Cenepa (MVZ 154929), 12 km E of La 
Peca Nueva (LSUMZ 21876); Cusco, Quincemil (FMNH 
75210); Junin, Chanchamayo (type locality of Microsciurus 
rubrirostris J. A. Allen); Loreto, boca Río Curaray (AMNH 
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Microsciurus [(Microsciurus)] isthmius: Moore, 1959:203; 
name combination.

Microsciurus fl aviventer isthmius: Cabrera, 1961:355; 
part; name combination.

Microsciurus mimulus isthmius: Handley, 1966:778; part; 
name combination.
description:  Adult mass 120 g (one female); head 

and body length 120– 165 mm (N = 41), tail length 98– 
150 mm (N = 36), hindfoot length 32– 45 mm (N = 39), and 
ear length 10– 19 mm (N = 20). Dorsum dark brown to black, 
heavily speckled with yellow; postauricular patches absent; 
venter not sharply distinct from dorsum, generally orange in 
color but with mixture of orange and brown on belly.

distribution:  Microsciurus isthmius occurs in rain-
forests west of the Andes in northwestern Colombia and ad-
jacent Panama; in Colombia, it ranges in elevation from sea 
level to 800 m.

selected localit ies  (Map 9; South America 
only): COLOMBIA: Antioquia, Alto Bonito, upper Río 
Sucio (AMNH 37645), Murindó (FMNH 44855); Cauca, 
Río Saija (FMNH 90210); Chocó, Bagadó (AMNH 
34132), Baudó (AMNH 33812), Nóvita, Río Tamaná 
(BM 9.7.17.26), Río Nuqui, base of Baudó Mts. (USNM 
292132), Río Truandó (type locality of Sciurus [Microsci-
urus] isthmius E. W. Nelson), Sipí, Río Sipí, Río San Juan 
(type locality of Sciurus [Microsciurus] palmeri Thomas); 
Nariño, Buenavista (AMNH 34158), La Guayacana 
(FMNH 89518); Valle Del Cauca, Mechenquito (ROM 
63217), Río Mechengue (FMNH 90201), San José (AMNH 
31680).

subspecies :  We treat M. isthmius as monotypic.
natural history:  Goldman (1920: 144) reported 

specimens from about 1,150 m on Cerro Pirre, Darién, 
Panama (his M. isthmius vivatus), collected from lower 
branches or the trunks of trees in cloud forest.

remarks :  Variation in the coat color is limited to 
the amount of black on the crown and rest of dorsum, 
which is slightly more pronounced in some specimens. J. A. 
Allen (1877:756– 763) recognized fi ve species of squirrels 
in South America, among which was Sciurus aestuans 
and in which he listed “aestuans” and “rufoniger” as two 
“varieties.” These together encompassed all of the then- 
known smaller South American squirrels. This was a very 
broad concept, and even Allen himself (1914a, 1915) did 
not succeed in settling all the synonymic implications of 
his earlier lumping effort. E. W. Nelson (1899a:77– 78) 
subsequently described Sciurus (Microsciurus) isthmius 
based on the material collected at the Río Truandó, Chocó, 
Colombia.

Cabrera (1961) proposed a new arrangement for the 
species level taxa in the genus Microsciurus, one in which 
isthmius E. W. Nelson and all other South American taxa 

by a large gap in the eastern Andes, a region well sampled for 
other squirrels, and this gap likely represents a true disjunc-
tion. Salazar- Bravo, Yensen et al. (2002) extended the range 
of this species into northern Bolivia, reidentifying a specimen 
that S. Anderson (1997:397) originally assigned to Sciurus 
ignitus (= Notosciurus pucheranii herein).

Microsciurus isthmius (E. W. Nelson, 1899)
Isthmian Dwarf Squirrel

synonyms:
(?) Sciurus aestuans var. rufoniger: J. A. Allen, 1877:757; 

part.
Sciurus (Microsciurus) isthmius E. W. Nelson, 1899a:77; 

type locality “Truando River [= Río Truandó], [Chocó,] 
Colombia.”

Microsciurus isthmius: E.- L. Trouessart, 1904:329; name 
combination.

Sciurus (Microsciurus) palmeri Thomas, 1909:234; type 
locality “Sipi, Rio Sipi, Rio San Juan, Chocó, western 
Colombia.”

Microsciurus isthmius vivatus Goldman, 1912b:4; type 
locality “near Cana, (altitude 3,500 feet), in the Pirri 
range of mountains, [Darien,] eastern Panama.”

Microsciurus isthmius isthmius: J. A. Allen, 1914a:57; 
name combination.

Microsciurus palmeri: J. A. Allen, 1914a:160; name 
combination.

Map 8    Selected localities for Microsciurus fl aviventer (●). Contour line = 2,000 m.
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patches absent; venter not sharply distinct from dorsum, 
with color ranging from orange to pale yellow with basal 
third of hairs gray, with belly orange to pale yellow with 
some brown.

distribution:  Microsciurus mimulus occurs in 
rainforests west of the Andes in northwestern Ec ua dor 
and southwestern Colombia, at elevations from sea level 
to 1,000 m.

selected localit ies  (Map 10): COLOMBIA: 
Nariño, Barbacoas (AMNH 34159), La Guayacana 
(USNM 309028). EC UA DOR: Esmeraldas, Cachabí (type 
locality of Sciurus [Microsciurus] mimulus Thomas), 
Carondelet (USNM 113310); Imbabura, Lita (BM 
1.1.6.3).

subspecies :  Microsciurus mimulus is monotypic.
natural history:  We have found no information 

about the natural history of this species.
remarks :  Thomas (1898f:266– 267) described Sci-

urus (Microsciurus) mimulus based on three specimens 
from northwestern Ec ua dor. This was the fi rst name ap-
plied to dwarf squirrels from South America west of the 
Andes. Cabrera (1961:356) considered M. fl aviventer to 
be the only South American species in the genus, using 
all other names either for subspecies (including mimulus 
Thomas) or as synonyms. As in many occasions through-
out his cata log of South American mammals, this decision 
was based on the literature and on his own (limited, in this 
case) experience with the group. Handley (1966:777) con-
sidered M. mimulus to be a good species, and although he 
did not provide a reason for this decision, his arrangement 

 were placed as subspecies, or synonyms, of a single species, 
namely, M. fl aviventer (Gray). Cabrera’s arrangement, how-
ever, was not uniformly followed (e.g., see Handley 1966; 
Hall 1981; and Honacki et al. 1982). Thorington et al. 
(2012) retained isthmius as a subspecies in their concept of 
M. mimulus.

Microsciurus mimulus (Thomas, 1898)
Western Dwarf Squirrel

synonyms:
Sciurus (Microsciurus) mimulus Thomas, 1898f:266; type 

locality “Cachavi [= Cachabí], [Esmeraldas,] N. Ec ua dor, 
alt. 167 m.”

Microsciurus mimulus: E.- L. Trouessart, 1904:329; fi rst 
use of current name combination.

Microsciurus [(Microsciurus)] mimulus: Moore, 1959:203; 
name combination.

Microsciurus fl aviventer mimulus: Cabrera, 1961:356; 
name combination.
description:  Head and body length 114– 159 mm 

(N = 17), tail length 90– 125 mm (N = 17), hindfoot length 
30– 38 mm (N = 16), and ear length 13– 16 mm (N = 8). 
Dorsum dark brown to black, speckled with red or or-
ange, sometimes with mid- dorsal dark stripe; postauricular 

Map 9    Selected localities for Microsciurus isthmius (●). Range in Panama from 
Hall (1981). Contour line = 2,000 m.

Map 10    Selected localities for Microsciurus mimulus (●). Contour line = 2,000 m.
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was on the Río Porce in the Cordillera Central of Antio-
quia department, Colombia, the taxon they studied was 
likely M. otinus, not M. mimulus as they originally re-
ported. Otherwise, little information is available on this 
species.

remarks :  Thomas (1901c) contrasted M. otinus with 
the geo graph i cally adjacent M. isthmius, noting that the 
two  were similar in all external aspects except that otinus 
had white pinnae. Although we recognize M. otinus  here 
as a valid species, this scheme needs to be tested by ad-
ditional collecting and comparisons of existing specimens. 
Thorington et al. (2012) included otinus as a subspecies of 
M. fl aviventer.

Microsciurus sabanillae Anthony, 1922
Sabanilla Dwarf Squirrel

synonyms:
Microsciurus sabanillae Anthony, 1922: 2, type local-

ity “Sabanilla, Prov. de Loja, Ec ua dor; altitude 5700 
feet.”

Microsciurus fl aviventer sabanillae: Cabrera, 1961:357; 
name combination.
description:  Head and body length 134– 151 mm 

(N = 3), tail length 140– 148 mm (N = 3), and hindfoot 

met with wide ac cep tance and has been adopted by most 
subsequent authors (e.g., Emmons and Feer 1997; Thor-
ington and Hoffmann 2005). Our concept of M. mimu-
lus is more restricted geo graph i cally than that espoused by 
these authors, generally equivalent to that given by Thor-
ington et al (2012:35) for the nominotypical form of their 
polytypic M. mimulus.

Some specimens from Nariño, Colombia, show indi-
vidual variation in belly color, from almost black punctu-
ated with orange to brown mixed with orange. The type 
series of M. mimulus and other specimens from north-
western Ec ua dor have a black mid- dorsal stripe continu-
ing to the crown (Thomas 1898f; J. A. Allen 1914a). This 
character, however, while present in Ec ua dorean mate-
rial, is variable in specimens from farther to the north in 
Nariño, Colombia, with only one specimen in fi ve pre-
senting it fully.

Microsciurus otinus (Thomas, 1901)
White- eared Dwarf Squirrel

synonyms:
Sciurus (Microsciurus) otinus Thomas, 1901c:193; type lo-

cality “Medellin, [Antioquia,] Colombia.”
Microsciurus otinus: E.- L. Trouessart, 1904:329; fi rst use 

of current name combination.
Microsciurus fl aviventer otinus: Cabrera, 1961:357; name 

combination.
description:  Head and body length 120– 141 mm 

(N = 15), tail length 95– 132 mm (N = 12), hindfoot length 
35– 39 mm (N = 13), and ear length 11– 16 mm (N = 6). Dor-
sum dark brown streaked with pale yellow; postauricular 
patches absent but ears tipped with white; throat and chest 
washed with reddish orange, belly mixed brown, dark 
gray, and red; tail frosted whitish.

distribution:  Microsciurus otinus occurs west of 
the Andes, in rainforests in the Colombian departments of 
Antioquia, Bolívar, and Córdoba, at elevations from 200 
to 1,500 m.

selected localit ies  (Map 11): COLOMBIA: 
Antioquia, La Tirana, 25 km S and 22 km W of Zaragoza 
(USNM 499515), Medellín (type locality of Sciurus [Mi-
crosciurus] otinus Thomas), Purí, above Caceres (FMNH 
70046), Valdívia, right bank of lower Río Cauca (AMNH 
37640); Bolívar, 15 mi W of Simiti, 6 mi above Santa 
Rosa (USNM 282755); Córdoba, Socorré, upper Río Sinú 
(FMNH 69034).

subspecies :  Microsciurus otinus is monotypic.
natural history:  Rojas- Robles et al. (2008) re-

ported on the importance of a species of Microsciurus in 
the short- distance dispersal (typically <50 m) of the large 
seeds of Oenocarpus bataua, a subcanopy and canopy 
palm in premontane humid forest. Because their study site 

Map 11    Selected localities for Microsciurus otinus (●). Contour line = 2,000 m.
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Microsciurus santanderensis 
(Hernández- Camacho, 1957)
Santander Dwarf Squirrel

synonyms:
Sciurus pucheranii santanderensis Hernández- Camacho, 

1957: 219, type locality “Meseta de los Caballeros, 
5 km NW of La Albania, San Vicente de Chururí [= San 
Vicente de Chucurí], Santander, Colombia.”

Microsciurus santanderensis: Hernández- Camacho, 1960: 
360; fi rst use of current name combination.
description:  (The following summarized from the 

original description, which was based on fi ve specimens; 
no specimens seen by us.) Head and body length 133– 
160 mm, tail length 136– 152 mm, hindfoot length 42– 
45 mm, and ear length 15– 18 mm. Dorsum dark brown, 
with mid- dorsal black stripe; pale ochraceous postauricu-
lar patches present; venter with mixed colors, but predomi-
nantly light ochraceous salmon.

distribution:  This species occurs in the rainforests 
on the western slopes of the eastern Cordillera, and from 
the right bank of the middle Río Magdalena, in the vicinity 
of Barrancabermeja and San Vicente de Chucurí, Santander, 
Colombia. Thorington et al. (2012) extended the range west 
and northwest to include the upper portion of the Cordillera 
Occidental, but did not cite specifi c localities.

selected localit ies  (Map 13): COLOMBIA: 
Santander, Barancabermeja (Hernández- Camacho 1960), 
Meseta de Los Caballeros, 5 km NW of La Albania, San 
Vicente de Chucurí (type locality of Sciurus pucheranii 
santanderensis Hernández- Camacho).

subspecies :  Microsciurus santanderensis is 
monotypic.

natural history:  Little is known about the ecol ogy 
of this species, other than its distribution in humid forests in 
the low to mid elevations in the Cordillera de La Paz, Colom-
bia (Hernández- Camacho 1960). Thorington et al. (2012) 
included marshlands and montane forests (at an elevational 
range of 2,700– 3,800 m) among habitats this species occupies.

remarks :  Variation in this species has not been 
studied beyond what Hernández- Camacho (1957, 1960) 
presented in his original description and subsequent rede-
scription. It appears to be a valid species because it dif-
fers from similarly colored squirrels occurring east of the 
Andes. For example, M. santanderensis differs from M. 
fl aviventer by the possession of a mid- dorsal dark stripe 
and from M. sabanillae by its possession of postauricular 
patches. Although originally described as a subspecies of 
Notosciurus pucheranii (as Sciurus pucheranii santand-
erensis) by Hernández- Camacho, he (1960) subsequently 
transferred santanderensis to Microsciurus, as more speci-
mens became available.

length 40– 42 mm (N = 3). Dorsum dark brown to black 
streaked with red; postauricular patches absent; throat 
and chest washed with red, belly mixed dark gray and 
red.

distribution:  Microsciurus sabanillae is known 
from Ec ua dor and adjacent northwestern Peru, in 
 midelevation forests on the eastern Andean slope, at an el-
evational range from 600 to 1,750 m.

selected localit ies  (Map 12): EC UA DOR: 
Loja, Sabanilla, near Río Destrozo, a small tributary of Río 
Zamora (type locality of Microsciurus sabanillae Anthony); 
Napo, Río Napo (BM 54.406). PERU: Amazonas, Santa 
Rosa (AMNH 69237).

subspecies :  Microsciurus sabanillae is monotypic.
natural history:  Nothing has been published on 

the ecol ogy of this species.
remarks :  Contra Thorington et al. (2012), we recog-

nize M. sabanillae as a species distinct from M. fl aviventer 
on the basis of details of ventral coloration, the lack of the 
postauricular patch, and partial sympatry. However, as in 
the case of M. otinus, this kind of variation has to be con-
sidered in the context of the highly variable M. fl aviventer. 
The validity of supposed species- level taxa such as M. sa-
banillae, M. otinus, and several other forms  here treated as 
synonyms of M. fl aviventer requires additional study and 
further collecting efforts.

Map 12    Selected localities for Microsciurus sabanillae (●). Contour 
line = 2,000 m.
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Microsciurus [(Microsciurus)] similis: Moore, 1959:203; 
name combination.

Microsciurus fl aviventer similis: Cabrera, 1961:357; name 
combination.

Microsciurus alfari fusculus: Handley, 1966:777; name 
combination.
description:  Head and body length 112– 147 mm 

(N = 23), tail length 82– 133 mm (N = 17), hindfoot length 
28– 38 mm (N = 21), and ear length 8– 16 mm (N = 17). 
Dorsum dark brown to black punctuated with red; postau-
ricular patches absent; venter not sharply distinct from the 
dorsum, colored red to mixed red and dark gray on throat 
and chest but dark gray to dark brown heavily streaked 
with red on belly.

distribution:  Microsciurus similis occurs in rain-
forests west of the Andes in western Colombia, across an 
elevational range from 130 to 2,200 m.

selected localit ies  (Map 14): COLOMBIA: 
Antioquia, Alto Bonito, upper Río Sucio (AMNH 37643); 
Cauca, Munchique (FMNH 86788), Rio Munchique 
(FMNH 90200); Chocó, Baudó (AMNH 33184, 33186), 
Juntas de Tamaná (type locality of Sciurus [Microsci-
urus] similis fusculus Thomas), Río Jurubidá, Baudó Mts. 

The remarkable distribution gap between this species and 
M. fl aviventer, which happens to be in a region of Colom-
bia well sampled for squirrels in general, and this species’ re-
semblance to Notosciurus pucheranii, may indicate that M. 
santanderensis does not belong in the genus Microsciurus. 
Because we have not seen specimens (and, so far as we know, 
neither has anyone but the author of the name), we keep it 
among the dwarf squirrels, but with this cautionary note.

Microsciurus similis (E. W. Nelson, 1899)
Chocó Dwarf Squirrel

synonyms:
Sciurus (Microsciurus) similis E. W. Nelson, 1899a:78; 

type locality “near Cali, Cauca Valley, [Valle de Cauca,] 
Colombia (alt. 6000 ft.)”.

Microsciurus similis: E.- L. Trouessart, 1904:329; fi rst use 
of current name combination.

Sciurus (Microsciurus) similis fusculus Thomas, 1910d:503; 
type locality “Juntas, Rio San Juan. Alt. 400′, Chocó, 
W. Colombia.”

Microsciurus similis similis: J. A. Allen, 1914a:153; name 
combination.

Microsciurus similis fusculus: J. A. Allen, 1914a:154; name 
combination.

Map 13    Selected localities for Microsciurus santanderensis (●). Contour 
line = 2,000 m.

Map 14    Selected localities for Microsciurus similis in South America (●). 
Contour line = 2,000 m.
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cluded simonsi as a subspecies of a highly polytypic M. 
fl aviventer.

Genus Notosciurus J. A. Allen, 1914

Notosciurus is a genus of medium- sized Central and South 
American squirrels occurring from eastern Costa Rica 
through Colombia, Venezuela, Ec ua dor, Peru, western Am-
azonian Brazil, and Bolivia, to northernmost Argentina. In 
South America, its distribution is mostly associated with 
the Andean Cordillera, but in western Colombia, eastern 
Peru, and neighboring areas of Brazil, it is also found in 
lowland evergreen forests. The distribution of the genus is 
largely parapatric to that of Guerlinguetus, but both gen-
era may be found living together at the margins of their 
ranges, particularly in the Marañón, Solimões, and Ma-
deira river basins of Amazonia and possibly also in north-
western Mato Grosso state in Brazil.

Species of Notosciurus can be distinguished from all 
other South American squirrels except for Guerlinguetus 
by their size (larger than species of Microsciurus, Sciurillus, 
and Syntheosciurus, but smaller than those of Hadrosci-
urus and Simosciurus). Compared with the similarly sized 
Guerlinguetus, Notosciurus possess three pairs of mammae 
instead of four and typically have orange postauricular 
patches, which are generally lacking in Guerlinguetus. No-
tosciurus is highly variable in size and mass, varying from 
136– 418.5 g (N = 31 adults). The head and body length range 
from 151– 262 mm (N = 469), tail length from 134.5– 265 mm 
(N = 459), hindfoot length from 34– 65 mm (N = 455), and 

(USNM 292134), Río San Juan (BM 10.7.16.1); Nariño, 
Ricaurte (USNM 309027); Risaralda, Siató, Rio Siató, San 
Juan (FMNH 18877); Valle del Cauca, Albán (= Salencio) 
(AMNH 32852), Cali (BM 99.9.6.56).

subspecies :  We treat M. similis as monotypic, al-
though Thomas (1910d) differentiated specimens from 
Chocó in western Colombia as M. s. fusculus.

natural history:  We found no information about 
the natural history of this species.

remarks :  Microsciurus similis, on the scale of Maps 9 
and 14, appears to broadly overlap the range of M. isthmius. 
The two species, however, occupy separate elevational ranges 
in the Colombian Andes, with limited overlap. The lowest 
elevation recorded for M. similis is 150 m, and the highest for 
M. isthmius is 800 m. This species is also sympatric with M. 
mimulus in Nariño department in southwestern Colombia.

Microsciurus simonsi (Thomas, 1900)
Simons’s Dwarf Squirrel

synonyms:
Sciurus (Microsciurus) simonsi Thomas, 1900f:294; type 

locality “Porvenir, near Zaparal, Province of Bolivar, 
Ec ua dor. Altitude 1500 m.”

Microsciurus simonsi: E.- L. Trouessart, 1904:329; fi rst use 
of current name combination.

Microsciurus similis fusculus: Lönnberg, 1913:26; not fus-
culus Thomas.

Microsciurus fl aviventer simonsi: Cabrera, 1961:358; name 
combination.
description:  Head and body length 126– 154 mm 

(N = 10), tail length 104– 124 mm (N = 10), hindfoot length 
32– 37 mm (N = 11), and ear length 14– 16 mm (N = 11). 
Dorsum dark brown streaked with orange; postauricular 
patches absent; ventrum mixture of dark gray, pale gray, 
pale yellow on throat, dark gray to dark brown and yellow 
on chest and belly.

distribution:  Microsciurus simonsi occurs west of 
the Andes in the Ec ua dorean provinces of Bolívar and Pi-
chincha, at elevations from 250 to 1,500 m.

selected localit ies  (Map 15): EC UA DOR: 
Bolívar, Porvenir (type locality of Sciurus [Microsciurus] si-
monsi Thomas); Pichincha, Ila, 36 mi SW of Santo Domingo 
(BM 15.1.1.25), Mindo, Río Blanco (BM 13.10.24.36), 
Santo Domingo (BM 15.1.1.23– 24).

subspecies :  Microsciurus simonsi is monotypic.
natural history:  Nothing has been published on 

the ecol ogy or behavior of this species.
remarks :  Microsciurus simonsi is the southernmost 

species of the genus west of the Andes. Each of the four 
trans- Andean species can be distinguished mainly by 
its ventral coloration and the color of the subterminal 
band of dorsal guard hairs. Thorington et al. (2012) in-

Map 15    Selected localities for Microsciurus simonsi (●). Contour line = 2,000 m.
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South American species until J. A. Allen (1915a) created 
new genera to accommodate the several groups of appar-
ently related species he was able to recognize. Among the 
new genera  were Leptosciurus (type species Sciurus rufo-
niger Pucheran, 1845) and Mesosciurus (type species Sci-
urus aestuan var. hoffmanni Peters, 1864), the latter with 
two subgenera: the nominotypical one and Histriosciurus 
(type species Sciurus gerrardi Gray). Allen did not com-
pare Leptosciurus and Mesosciurus with each other, ex-
cept in his key for the genera; in his characterizations, he 
chose to compare both only to Guerlinguetus, and quite 
superfi cially. Furthermore, he distinguished between Lep-
tosciurus and Mesosciurus only on the basis of size, which 
overlapped slightly in his own key (J. A. Allen 1915a:187).

However, a year earlier, J. A. Allen (1914d) had de-
scribed a new genus and species based on a single specimen 
from Ec ua dor, which he named Notosciurus rhoadsi. We 
have not seen the holotype of this taxon, but Hershkovitz 
(1947:8) identifi ed it as a young specimen of Sciurus hoff-
manni soederstroemi Stone. Thorington and Hoffmann 
(2005:761) also listed Allen’s rhoadsi as a synonym of so-
ederstroemi Stone, which they regarded as a subspecies of 
a polytypic Sciurus granatensis Humboldt. These authors 
also included chrysuros Pucheran and hoffmanni Peters as 
additional subspecies of S. granatensis. Because we con-
sider soederstroemi Stone to be a synonym of chrysuros 
Pucheran and we treat granatensis Humboldt as a species 
in the genus we discuss  here, Notosciurus J. A. Allen takes 
priority over Leptosciurus J. A. Allen as the generic name 
for these squirrels.

We do not recognize subgenera in Notosciurus, as all 
species share the presence of three pairs of mammae; addi-
tionally, most of the included species and subspecies possess 
postauricular patches, both characteristics that distinguish 
our concept of Notosciurus from Guerlinguetus. These 
two genera, as  here recognized, are largely parapatric, with 
marginal sympatry in parts of western Brazil and eastern 
Peru. See the discussion on the validity of the presently rec-
ognized supraspecifi c groups in the family account.

KEY TO THE SPECIES OF NOTOSCIURUS:
1. Size smaller, head and body length approximately 150– 

210 mm; ventral hairs of various colors but usually with 
a gray base (except in Bolivia and Argentina) . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .Notosciurus pucheranii

1′. Size larger (but overlapping; in eastern Andean Colom-
bia, where both species occur in sympatry [N. g. chrys-
uros and N. p. pucheranii], they diverge greatly in size), 
head and body length approximately 170– 265 mm; ven-
tral hairs of various colors but usually of a single color 
throughout (species does not occur in Bolivia or Argen-
tina)  . . . . . . . . . . . . . . . . . . . . Notosciurus granatensis

ear length from 15– 32 mm (N = 359). The skull has the orbi-
totemporal fossa equally divided by a well- developed postor-
bital pro cess, and an upper second molar with two parallel, 
buccolingual crests. These crests are obliquely oriented rela-
tive to the anteroposterior axis of the skull.

We recognize two polytypic species: Notosciurus grana-
tensis with six subspecies (fi ve in South America), and N. 
pucheranii with four subspecies. Our concept of both spe-
cies is considerably different from that of previous authors, 
most recently Thorington et al. (2012). These authorities, 
for example, recognized 32 subspecies for granatensis, 29 in 
South America. They also treated the trans- and cis- Andean 
populations of our N. pucheranii as separate species.

synonyms:
Sciurus: Pucheran, 1845:336; part (description of rufoni-

ger and chrysurus); not Sciurus Linnaeus, 1758.
Funambulus: Fitzinger, 1867a:487; part (listing of pucher-

anii and chrysurus); not Funambulus Lesson, 1835.
Macroxus: Gray, 1867:429; part (description of ignitus); 

not Macroxus F. Cuvier, 1823.
Sciurus (Guerlinguetus): J. A. Allen, 1899b:217; part (de-

scription of quebradensis); not Guerlinguetus Gray, 1821.
Notosciurus J. A. Allen, 1914d:585; type species Notosci-

urus rhoadsi J. A. Allen, 1914, by original designation.
Guerlinguetus: J. A. Allen, 1914d:587; part (description 

of pucheranii salentensis, hoffmanni quindianus, hoff-
manni manavi, and griseimembra); not Guerlinguetus 
Gray, 1821.

Leptosciurus J. A. Allen, 1915a:199; type species Sciurus 
rufoniger Pucheran, 1845 (preoccupied by Sciurus rufo-
nigra Gray, 1842:263, replaced by Funambulus pucher-
anii Fitzinger, 1867).

Mesosciurus J. A. Allen, 1915a:212; type species Sci-
urus aestuans var. hoffmanni Peters, 1864, by original 
designation.

Histriosciurus J. A. Allen, 1915a:213, 236; as subgenus; 
type species Sciurus gerrardi Gray, 1861, by original 
designation (p. 236).

Mesosciurus (Mesosciurus): J. A. Allen; 1915a:216; name 
combination.

Guerlinguetus (Mesosciurus): J. A. Allen; 1915a:228; name 
combination, but lapsus calami.

Mesosciurus (Histriosciurus): J. A. Allen; 1915a:236; name 
combination.

Sciurus (Mesosciurus): Thomas, 1921k:609; name 
combination.

Sciurus (Leptosciurus): Anthony, 1923a:5; name 
combination.

Sciurus [(Notosciurus)]: Ellerman, 1940:344; name 
combination.
remarks :  The midsized South American squirrels 

with three pairs of mammae  were or ga nized with all other 
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and Boher); Carabobo, Urama, E of Yaracuy (AMNH 
130289); Guárico, Guárico (AMNH 32877); Mérida, Es-
corial, Sierra de Mérida (type locality of Sciurus griseogena 
meridensis Thomas); Monagas, near San Agustin, 2 km N 
and 4 km E of Caripe (USNM 409776); Nueva Esparta, El 
Valle, Isla de Margarita (type locality of Sciurus nesaeus 
G. M. Allen); Sucre, Cristobal Colón (AMNH 36156), Ne-
vera (AMNH 69911); Vargas, Galiparé, Cerro del Ávila, 
near Caracas (type locality of Sciurus griseogena klagesi 
Thomas); Zulia, El Panorama, Río Aurare (type locality of 
Sciurus granatensis maracaibensis Hershkovitz), Hacienda 
Platanal, 18 km N and 49 km W of Maracaibo (USNM 
442017), Novita, 3.1 km S and 19 km W of Machiquos 
(USNM 442013).

subspecies :  We recognize six subspecies of N. grana-
tensis, with fi ve in South America. A sixth subspecies, N. g. 
hoffmanni, occurs only in Costa Rica and western Panama. 
For comparison with South American taxa, specimens of 
hoffmanni possess postauricular patches, a reddish dorsum 
streaked with orange or yellow but without a dark mid- 
dorsal area, an orange venter with gray- based hairs, and a 
homogeneously colored tail fringed and/or streaked with 
orange.

N. g. chapmani (J. A. Allen, 1899)
synonyms:

Sciurus chapmani J. A. Allen, 1899a:16, type locality 
“Caparo, Trinidad,” Trinidad and Tobago.

Sciurus (Guerlinguetus) aestuans quebradensis J. A. Allen, 
1899b:217, type locality “Quebrada Secca [= Quebrada 
Seca, = Villarroel], [Sucre,] Venezuela.”

Sciurus (Guerlinguetus) chapmanni E.- L. Trouessart, 1904: 
327; name combination, and incorrect subsequent spell-
ing of Sciurus chapmani J. A. Allen.

Sciurus tobagensis Osgood, 1910:27, type locality “To-
bago Island, Ca rib be an Sea,” Trinidad and Tobago.

Mesosciurus (Mesosciurus) chapmani: J. A. Allen, 1915a: 
230; name combination.

Mesosciurus (Mesosciurus) chapmani tobagensis: J. A. Allen, 
1915a:232; name combination.

Sciurus [(Guerlinguetus)] chapmani chapmani: Ellerman, 
1940:341; name combination.

Sciurus [(Guerlinguetus)] chapmani tobagensis: Ellerman, 
1940:341; name combination.

Sciurus granatensis chapmani: Hershkovitz, 1947:37; name 
combination.

Sciurus granatensis tobagensis: Hershkovitz, 1947:37; name 
combination.

Sciurus (Guerlinguetus) granatensis chapmani: Goodwin, 
1953:277; name combination.

Sciurus (Guerlinguetus) granatensis: Eisenberg, 1989:331; 
part; name combination.

Notosciurus granatensis (Humboldt, 1811)
Red- tailed Squirrel

synonyms:  See under subspecies.
description:  Highly variable species, with head and 

body length 169– 262 mm (N = 348 adult specimens), tail 
length 145– 265 mm (N = 342), hindfoot length 40– 65 mm 
(N = 330), ear length 17– 32 mm (N = 250), and mass 190– 
420 g (N = 25). We briefl y describe each subspecies follow-
ing its synonymy.

distribution:  This species ranges from Costa Rica 
to Colombia, Ec ua dor, and Venezuela. In South America, N. 
granatensis is essentially linked to the Andes, but may also 
occur in adjacent lowlands and coastal areas at sea level.

selected localit ies  (Map 16): COLOMBIA: 
Antioquia, Puerto Valdivia (type locality of Mesosciurus 
(Histriosciurus) gerrardi valdiviae J. A. Allen), Sonsón 
(USNM 239942); Bolívar, Cartagena (type locality of Sci-
urus granatensis Humboldt); Cauca, Cocal (type locality 
of Sciurus milleri J. A. Allen); Cesar, Colonia Agricola de 
Caracolicito (type locality of Sciurus granatensis agricolae 
Hershkovitz); Chocó, Baudó (type locality of Mesosciurus 
(Histriosciurus) gerrardi baudensis J. A. Allen), Río Salaqui 
(type locality of Sciurus gerrardi salaquensis J. A. Allen); 
Córdoba, Catival, upper Río San Jorge (FMNH 69008), 
Socorré, upper Río Sinú (FMNH 68987); Cundinamarca, 
Bogotá (type locality of Sciurus chrysuros Pucheran and 
Sciurus hyporrhodus Gray); Huila, La Palma (AMNH 
33669); La Guajira, Laguna de Junco (USNM 271318), 
Puerto Estrela (USNM 216696); Magdalena, Don Diego 
(AMNH 23317); Meta, Villavicencio (USNM 241350); 
Nariño, Guayacana (USNM 309034); Norte de Santander, 
El Guayabal, 10 mi from San José de Cucuta (type locality 
of Sciurus gerrardi cucutae J. A. Allen), San Calixto, Río 
Tarra (type locality of Sciurus granatensis tarrae Hershko-
vitz); Valle del Cauca, Río Frio, Río Cauca (type locality of 
Guerlinguetus hoffmanni quindianus J. A. Allen), Río Ra-
poso, (USNM 334696). EC UA DOR: Carchi, Atal, 5 mi SE 
of San Gabriel (type locality of Sciurus candelensis carch-
ensis W. P. Harris and Hershkovitz); Chimborazo, Chunchi 
(type locality of Notosciurus rhoadsi J. A. Allen); Esmer-
aldas, Panbilar (USNM 113314); Manabí, Manaví, Río 
de Oro (type locality of Guerlinguetus hoffmanni manavi 
J. A. Allen); Napo, Sumaco abajo (AMNH 68159); Pich-
incha, Mt. Pichincha (type locality of Sciurus hoffmanni 
soederstroemi Stone). TRINIDAD AND TOBAGO: To-
bago, Runnemede (USNM 461886); Trinidad, Carenage 
(AMNH 14008), Diego Martin (AMNH 188365). VEN-
EZUELA: Anzoátegui, Cantaura (USNM 283879); Apure, 
Nulita, 3 km N of Nula (USNM 442011), Tama (type 
locality of Sciurus griseogena tamae Osgood); Barinas, 
Hato Corozal, Caño Tutumito, Arismendi (type locality 
of Sciurus [Guerlinguetus] granatensis llanensis Mondolfi  
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Guerlinguetus griseimembra J. A. Allen, 1914d:589; type 
locality “Buena Vista (altitude 4500 ft.), eastern slope 
of Eastern Andes, about 50 miles southeast of Bogotá,” 
Meta, Colombia.

Guerlinguetus candelensis J. A. Allen, 1914d:590; type lo-
cality “La Candela (altitude 6500 ft.), near San Agustin, 
Huila, Colombia.”

Sciurus gerrardi cucutae J. A. Allen, 1914d:592; type lo-
cality “El Guayabal, 10 miles north of San José de Cu-
cuta, [Norte de Santander,] Colombia (near Venezuela 
boundary).”

Mesosciurus hoffmanni hoffmanni: J. A. Allen, 1915a:216; 
part; name combination.

Mesosciurus (Mesosciurus) hoffmanni hyporrhodus: J. A. 
Allen, 1915a:223; name combination.

Mesosciurus (Mesosciurus) griseogena griseogena: J. A. Al-
len, 1915a:226; name combination.

Guerlinguetus (Mesosciurus) griseogena meridensis: J. A. 
Allen, 1915a:228; name combination.

Mesosciurus (Mesosciurus) griseimembra: J. A. Allen, 1915a: 
233; name combination.

Mesosciurus (Mesosciurus) candalensis J. A. Allen, 1915a: 
235; name combination and incorrect subsequent spell-
ing of Guerlinguetus candelensis J. A. Allen.

Mesosciurus (Histriosciurus) gerrardi cucutae: J. A. Allen, 
1915a:247; name combination.

Mesosciurus ferminae Cabrera, 1917:49; type locality 
“Baeza (Ec ua dor oriental),” Napo, Ec ua dor.

Mesosciurus candelensis sumaco Cabrera, 1917:51; type 
locality “San José, al pie del monte Sumaco, [Napo,] 
Ec ua dor oriental.”

Sciurus gerrardi imbaburae W. P. Harris and Hershkovitz, 
1938:1; type locality “Peñaherrera (Intag) western sub-
tropical part of Imbabura Province, Ec ua dor; altitude, 
approximately 1500 meters.”

Sciurus candelensis carchensis W. P. Harris and Hershkov-
itz, 1938:3; type locality “Atal, about fi ve miles south-
east of San Gabriel, Montúfar, Carchi Province, Ec ua-
dor, in the cold temperate rainforests of the western 
slopes of the eastern cordillera of the Andes. Altitude 
about 2900 meters.”

Mesosciurus griseogena meridensis: Cabrera and Yepes, 
1940:194; name combination.

Mesosciurus caudeleusis carchensis: Cabrera and Yepes, 
1940:194; name combination and incorrect subsequent 
spelling of Guerlinguetus candelensis J. A. Allen.

Mesosciurus gerrardi imbaburae: Cabrera and Yepes, 1940: 
195; name combination.

Mesosciurus gerrardi cucutae: Cabrera and Yepes, 1940: 
195; name combination.

Sciurus [(Guerlinguetus)] hoffmanni hyporrhodus: Ellerman, 
1940:340; name combination.

Notosciurus g. chapmani occurs on the islands of Trini-
dad and Tobago as well as neighboring coastal Venezuela, 
including both lowlands and coastal ranges. Specimens 
on the islands average slightly smaller than those on the 
mainland but are otherwise indistinguishable. Top of head 
and dorsum dark brown streaked with orange or pale or-
ange; postauricular patches absent (the only case of this, 
along with N. g. morulus, in the genus); venter differently 
colored than sides, being washed with orange to reddish 
orange on the throat, chest, and belly (hairs with a short, 
gray base and orange on the remainder); and tail colored 
like the dorsum, but the distal tips of hairs are washed 
with red.

N. g. chrysuros (Pucheran, 1845)
synonyms:

Sciurus chrysuros Pucheran, 1845:337, type locality “Co-
lombie (Santa- Fé de Bogota),” Cundinamarca, Colombia.

Sciurus chrysurus: Wagner, 1850:272; unnecessary Lat-
inzation of chrysuros Pucheran.

Sciurus hyporrhodus Gray, 1867:419; type locality “Santa 
Fé de Bogotá,” Cundinamarca, Colombia.

Macroxus griseogena Gray, 1867:429; type locality given 
as a number of localities from Mexico to Colombia and 
Venezuela.

[Funambulus] chrysurus: Fitzinger, 1867a:487; name combi-
nation, and incorrect Latinization of chrysuros Pucheran.

Sciurus griseogenys Alston, 1878:667; unjustifi ed emenda-
tion of griseogena Gray.

Sciurus rufo- niger: Alston, 1878:669; part.
Sciurus aestuans: Thomas, 1880:400; part; not aestuans 

Linnaeus, 1766.
Macroxus chrysuros: E.- L. Trouessart, 1897:427; part; 

name combination.
Sciurus griseogena: W. Robinson and Lyon, 1901:144; 

name combination.
Sciurus griseogena meridensis Thomas, 1901c:192; type 

locality “Escorial, Sierra de Merida. Alt. 2500 m,” 
Mérida, Venezuela.

Sciurus griseogena tamae Osgood, 1912:48; type locality 
“Paramo de Tama, [Norte de Santander,] Colombia. 
Alt. 6000– 7000 ft.”

Sciurus hoffmanni: J. A. Allen, 1912:90; part; name 
combination.

Notosciurus rhoadsi J. A. Allen, 1914d:585; type locality 
“Pagma Forest, Chunchi (altitude 6300 feet), [Chimbo-
razo,] Ec ua dor.”

Sciurus hoffmanni söderströmi Stone, 1914:14; type local-
ity “Mt. Pichincha,” Pichincha, Ec ua dor.

Sciurus griseogena klagesi Thomas, 1914d:240; type local-
ity “Galifaré, Cerro del Avila [= Pico Ávila], near Cara-
cas, [Vargas,] Venezuela. Alt. 6500′.”
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Sciurus (Guerlinguetus) granatensis chrysurus: Cabrera, 
1961:363; name combination, and incorrect Latiniza-
tion of chrysuros Pucheran.

Sciurus (Guerlinguetus) granatensis ferminae: Cabrera, 
1961:363; name combination.

Sciurus (Guerlinguetus) granatensis griseogena: Cabrera, 
1961:364; name combination.

Sciurus (Guerlinguetus) granatensis imbaburae: Cabrera, 
1961:365; name combination.

Sciurus (Guerlinguetus) granatensis meridensis: Cabrera, 
1961:366; name combination.

Sciurus (Guerlinguetus) granatensis söderströmi: Cabrera, 
1961:368; name combination.

Sciurus (Guerlinguetus) granatensis sumaco: Cabrera, 1961: 
368; name combination.

Sciurus (Guerlinguetus) granatensis tarrae: Cabrera, 1961: 
369; name combination.

Sciurus (Guerlinguetus) granatensis llanensis Mondolfi  and 
Boher, 1984:312, type locality “Hato Corozal, Caño 
Tutumito, Arismendi, Barinas, Venezuela.”

Sciurus (Guerlinguetus) granatensis: Eisenberg, 1989:331, 
part; name combination.

Sciurus (Guerlinguetus) granatensis soederstroemi: Thor-
ington and Hoffmann, 2005:761; name combination; 
required replacement of diacritical marks used in origi-
nal description (ICZN 1999:Art. 32.5.2.1).
Notosciurus g. chrysuros is the name for the taxon oc-

curring on the eastern slopes of the Andes, from Venezu-
ela to Ec ua dor. Crown of the head brown to dark brown 
streaked with pale yellow to dark red; dorsum uniformly 
colored brown to dark brown streaked with yellow, gray-
ish yellow to red, sometimes with black on midline; pale 
orange but inconspicuous postauricular patches present; 
venter reddish orange on the throat, chest, and belly, with 
white spots on the chest in some specimens. Tail colored 
like dorsum on its proximal quarter to third, and washed 
with reddish orange succeeded by a black tip on some 
specimens; in others, tail may have an intermediate section 
washed with red and a black distal portion.

N. g. granatensis (Humboldt, 1811)
synonyms:

Sciurus granatensis Humboldt, 1811:8, 13, plate III; type 
locality “Carthagène [= Cartagena],” Bolívar, Colombia.

Sciurus Grenatensis Illiger, 1815:69; incorrect subsequent 
spelling of Sciurus granatensis Humboldt.

Sciurus variabilis I. Geoffroy St.- Hilaire, 1833:2, plate 4; 
type locality “Amérique [in reference to both North and 
South America].” [The volume is dated 1832 but was 
published in “Mars 1833.”]

Sciurus splendidus Gray, 1842:262; no type locality given 
(see Thomas 1928e:590).

Sciurus [(Guerlinguetus)] hoffmanni soderstromi: Ellerman, 
1940:340; name combination.

Sciurus [(Guerlinguetus)] griseogena griseogena: Ellerman, 
1940:340; name combination.

Sciurus [(Guerlinguetus)] griseogena meridensis: Ellerman, 
1940:340; name combination.

Sciurus [(Guerlinguetus)] griseimembra: Ellerman, 1940: 
341; name combination.

Sciurus [(Guerlinguetus)] candelensis candelensis: Eller-
man, 1940:341; name combination.

Sciurus [(Guerlinguetus)] candelensis sumaco: Ellerman, 
1940:341; name combination.

Sciurus [(Guerlinguetus)] ferminae: Ellerman, 1940:341; 
name combination.

Sciurus [(Guerlinguetus)] gerrardi cucutae: Ellerman, 1940: 
342; name combination.

Sciurus [(Notosciurus)] rhoadsi: Ellerman, 1940:344; 
name combination.

Sciurus granatensis tarrae Hershkovitz, 1947:26; type lo-
cality “Rio Tarra, a small tributary of the upper Cata-
tumbo, San Calixto, Department of Norte de Santander, 
Colombia; altitude 200 meters.”

Sciurus granatensis griseogena: Hershkovitz, 1947:29; 
name combination.

Sciurus granatensis meridensis: Hershkovitz, 1947:30; 
name combination.

Sciurus granatensis salaquensis: Hershkovitz, 1947:35; 
name combination.

Sciurus granatensis chrysurus: Hershkovitz, 1947:36; 
name combination, and unnecessary Latinization of 
chrysuros Pucheran.

Sciurus granatensis griseimembra: Hershkovitz, 1947:36; 
name combination.

Sciurus granatensis candalensis: Hershkovitz, 1947:36; 
name combination.

Sciurus granatensis carchensis: Hershkovitz, 1947:37; 
name combination.

Sciurus granatensis söderströmi: Hershkovitz, 1947:37; 
name combination, and incorrect use of diacritical 
marks (ICZN 1999:Art. 32.5.2.1).

Sciurus granatensis imbaburae: Hershkovitz, 1947:37; 
name combination.

Sciurus granatensis ferminae: Hershkovitz, 1947:37; name 
combination.

Sciurus granatensis sumaco: Hershkovitz, 1947:37; name 
combination.

Sciurus (Guerlinguetus) granatensis griseimembra: Good-
win, 1953:276; name combination.

Sciurus (Guerlinguetus) granatensis candelensis: Goodwin, 
1953:277; name combination.

Sciurus (Guerlinguetus) granatensis carchensis: Cabrera, 
1961:363; name combination.
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Sciurus [(Guerlinguetus)] gerrardi zuliae: Ellerman, 1940: 
342; name combination.

Sciurus [(Guerlinguetus)] gerrardi valdiviae: Ellerman, 
1940:342; name combination.

Sciurus [(Guerlinguetus)] splendidus splendidus: Ellerman, 
1940:342; name combination.

Sciurus [(Guerlinguetus)] splendidus saltuensis: Ellerman, 
1940:342; name combination.

Sciurus [(Guerlinguetus)] splendidus bondae: Ellerman, 
1940:342; name combination.

Sciurus granatensis granatensis: Hershkovitz, 1947:12; 
name combination.

Sciurus granatensis bondae: Hershkovitz, 1947:13; name 
combination.

Sciurus granatensis saltuensis: Hershkovitz, 1947:15; name 
combination.

Sciurus granatensis agricolae Hershkovitz, 1947:16; type 
locality “Colonia Agrícola de Caracolicito, Río Ara-
guaní, on the southern slopes of the Sierra Nevada de 
Santa Marta, Department of Magdalena, Colombia; al-
titude 335 meters.”

Sciurus granatensis splendidus: Hershkovitz, 1947:17; 
name combination.

Sciurus granatensis variabilis: Hershkovitz, 1947:19; name 
combination.

Sciurus granatensis norosiensis Hershkovitz, 1947:21, type 
locality “Norosí, Mompós, Department of Bolívar, Co-
lombia; altitude 120 meters.”

Sciurus granatensis perijae Hershkovitz, 1947:23, type lo-
cality “Sierra Negra, above Villanueva, on the western 
slope of the Sierra de Perijá, Valledupar, Department of 
Magdalena, Colombia; altitude 1,265 meters.”

Sciurus granatensis maracaibensis Hershkovitz, 1947:25, 
type locality “El Panorama, Río Aurare, a small river 
emptying into lake Maracaibo, opposite the city of Ma-
racaibo, Zulia, Venezuela; altitude near sea level.”

Sciurus granatensis zuliae: Hershkovitz, 1947:28; name 
combination.

Sciurus granatensis gerrardi: Hershkovitz, 1947:35; name 
combination.

Sciurus granatensis valdiviae: Hershkovitz, 1947:35; name 
combination.

Sciurus granatensis quindianus: Hershkovitz, 1947:36; 
name combination.

Sciurus (Guerlinguetus) granatensis bondae: Goodwin, 
1953: 275; name combination.

Sciurus (Guerlinguetus) granatensis splendidus: Goodwin, 
1953:275; name combination.

Sciurus (Guerlinguetus) granatensis valdiviae: Goodwin, 
1953:276; name combination.

Sciurus (Guerlinguetus) granatensis quindianus: Goodwin, 
1953:276; name combination.

Macroxus variabilis: Lesson, 1842:112; name combination.
Sciurus gerrardi Gray, 1861:92, type locality “New 

Granada.”
Sciurus gerrardii: Gerrard, 1862:214; name combination and 

incorrect subsequent spelling of Sciurus gerrardi Gray.
Macroxus gerrardii: Gray, 1867:430; name combination and 

incorrect subsequent spelling of Sciurus gerrardi Gray.
Sciurus variabilis variabilis: Bangs, 1898b:184; name 

combination.
Sciurus variabilis saltuensis Bangs, 1898b:185, type local-

ity “Pueblo Viejo [= El Pueblito], [north slope Sierra Ne-
vada de Santa Marta, La Guajira,] Colombia (altitude 
8000 ft [2,000 ft; see Paynter 1997:139]).”

Sciurus saltuensis bondae J. A. Allen, 1899b:213, type 
locality “Bonda, Santa Marta District, [Magdalena,] 
Colombia.”

Sciurus saltuensis: J. A. Allen, 1904c:431; name combination.
Sciurus variabilis gerrardi: E.- L. Trouessart, 1904:326; 

name combination.
Sciurus versicolor zuliae Osgood, 1910:26; type locality 

“Orope, Zulia, Venezuela.”
Guerlinguetus hoffmanni quindianus J. A. Allen, 1914d: 

587, type locality “Rio Frio (central Rio Cauca Valley, 
altitude 3500 feet), western slope of Central (or Quindio) 
Andes,” Magdalena, Colombia.

Sciurus saltuensis magdalenae J. A. Allen, 1914d:593, type lo-
cality “Banco (altitude 50– 100 feet) Rio Magdalena, a few 
miles above mouth of Rio Caura,” Magdalena, Colombia.

Mesosciurus (Mesosciurus) hoffmanni quindianus: J. A. 
Allen, 1915a:222; name combination.

Mesosciurus (Histriosciurus) gerrardi gerrardi: J. A. Allen, 
1915a:236; name combination.

Mesosciurus (Histriosciurus) gerrardi zuliae: J. A. Allen, 
1915a:246; name combination.

Mesosciurus (Histriosciurus) saltuensis saltuensis: J. A. 
 Allen, 1915a:247; name combination.

Mesosciurus (Histriosciurus) saltuensis bondae: J. A. Allen, 
1915a:249; name combination.

Mesosciurus (Histriosciurus) saltuensis magdalenae: J. A. 
Allen, 1915a:251; name combination.

Mesosciurus (Histriosciurus) gerrardi valdiviae J. A. Allen, 
1915a:309; type locality “Puerto Valdivia (alt. 360 ft. 
[600 ft; see Paynter 1997:352]), lower Rio Caura,” An-
tioquia, Colombia.

Mesosciurus hoffmanni quindanus: Cabrera and Yepes, 
1940:194; name combination and incorrect subsequent 
spelling of Guerlinguetus hoffmanni quindianus J. A. 
Allen.

Sciurus [(Guerlinguetus)] hoffmanni quindianus: Ellerman, 
1940:340; name combination.

Sciurus [(Guerlinguetus)] gerrardi gerrardi: Ellerman, 
1940:341; name combination.
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Sciurus milleri J. A. Allen, 1912:91; type locality “Cocal 
(altitude 4000 ft.),” Cauca, Colombia.

Sciurus variabilis choco Goldman, 1913:4, type locality 
“Cana (altitude 3500 feet). [Darién,] Eastern Panama.”

Guerlinguetus hoffmanni manavi J. A. Allen, 1914d:589, 
type locality “Manavi [= Manabí] (Rio de Oro, near 
sea- level), Ec ua dor,” [= sea port of Bahía de Caráquez, 
Manabí province; see Paynter 1993:15].

Sciurus gerrardi salaquensis J. A. Allen, 1914d:592, type lo-
cality “Rio Salaqui, [Chocó,] northwestern Colombia.”

Mesosciurus (Mesosciurus) hoffmanni manavi: J. A. Allen, 
1915a:221; name combination.

Mesosciurus (Histriosciurus) gerrardi milleri: J. A. Allen, 
1915a:241; name combination.

Mesosciurus (Histriosciurus) gerrardi versicolor: J. A. 
 Allen, 1915a:242; name combination.

Mesosciurus (Histriosciurus) gerrardi morulus: J. A. Allen, 
1915a:243; name combination.

Mesosciurus (Histriosciurus) gerrardi choco: J. A. Allen, 
1915a:244; name combination.

Mesosciurus (Histriosciurus) gerrardi salaquensis: J. A. 
 Allen, 1915a:245; name combination.

Mesosciurus (Histriosciurus) gerrardi baudensis J. A. Allen, 
1915a:308; type locality “Baudo [= Serranía de Baudó] 
(alt. 3500 ft.), [Chocó,] coast region of western Colombia.”

Sciurus (Guerlinguetus) variabilis choco: Elliot, 1917:19; 
name combination.

Sciurus (Guerlinguetus) gerrardi choco: Goldman, 1920: 
139; name combination.

Sciurus (Guerlinguetus) gerrardi morulus: Goldman, 1920: 
140; name combination.

Sciurus gerrardi inconstans Osgood, 1921:40, replacement 
name for Sciurus versicolor Thomas, 1900, said to be 
preoccupied by Sciurus versicolor Zimmermann, 1777; 
Hershkovitz (1947:36) stated that Zimmermann’s name 
was invalid, but without specifying a reason.

Sciurus (Mesosciurus) gerrardi leonis Lawrence, 1933:369, 
replacement name for Sciurus milleri J. A. Allen, 1912, 
preoccupied by Sciurus epomophorus milleri H. C. 
Robinson and Wroughton, 1911.

Sciurus [(Guerlinguetus)] hoffmanni manavi: Ellerman, 
1940:340; name combination.

Sciurus [(Guerlinguetus)] gerrardi leonis: Ellerman, 1940: 
341; name combination.

Sciurus [(Guerlinguetus)] gerrardi inconstans: Ellerman, 
1940: 341; name combination.

Sciurus [(Guerlinguetus)] gerrardi morulus: Ellerman, 1940: 
341; name combination.

Sciurus [(Guerlinguetus)] gerrardi choco: Ellerman, 1940: 
341; name combination.

Sciurus [(Guerlinguetus)] gerrardi salaquensis: Ellerman, 
1940:342; name combination.

Sciurus (Guerlinguetus) granatensis agricolae: Cabrera, 
1961:362; name combination.

Sciurus (Guerlinguetus) granatensis gerrardi: Cabrera, 
1961:363; name combination.

Sciurus (Guerlinguetus) granatensis granatensis: Cabrera, 
1961:364; name combination.

Sciurus (Guerlinguetus) granatensis maracaibensis: Ca-
brera, 1961:365; name combination.

Sciurus (Guerlinguetus) granatensis noroslensis: Ca-
brera, 1961:367; name combination and incorrect 
subsequent spelling of Sciurus granatensis norosiensis 
Hershkovitz.

Sciurus (Guerlinguetus) granatensis perijae: Cabrera, 
1961:367; name combination.

Sciurus (Guerlinguetus) granatensis saltuensis: Cabrera, 
1961: 368; name combination.

Seiurus [sic] (Guerlinguetus) granatensis variabilis: Cabrera, 
1961:369; name combination.

Sciurus (Guerlinguetus) granatensis zuliae: Cabrera, 1961: 
370; name combination.

Sciurus (Guerlinguetus) granatensis norosiensis: Thorington 
and Hoffmann, 2005:761; name combination.

Sciurus (Guerlinguetus) granatensis variabilis: Thorington 
and Hoffmann, 2005:761; name combination.
The nominotypical subspecies is parapatric to N. g. moru-

lus, occurring at high elevations in the western Andes of Co-
lombia to the Sierra de Santa Marta, and across the central 
and eastern cordilleras of Colombia to western Venezuela. 
This subspecies also extends into the intervening lowlands, 
including the area around Lake Maracaibo. Average size 
larger than for all other subspecies; postauricular patches 
present; dorsal color an “agouti” pattern, mostly brown 
streaked with orange or red, or uniformly completely orange; 
posterior dorsum may exhibit dark patterning, ranging from 
a spot near the base of the tail to larger area; dorsal orange 
or red tones may appear merely as a scapular patch or extend 
farther posteriorly. Ventral color ranges from entirely red to 
orange with white spots (of varying sizes) on chest and belly 
to entirely white; white ventral spots may also extend as con-
tinuous lines across body at midventer. Entirely orange or red 
individuals with a white venter predominate in the northern 
parts of the range, on the slopes of the Serra de Santa Marta; 
the “agouti” dorsal pattern with a mostly or entirely red ven-
ter is most common in southern samples.

N. g. morulus (Bangs, 1900)
synonyms:

Sciurus variabilis morulus Bangs, 1900b:43, type locality 
“Loma del Leon, Panama.”

Sciurus versicolor Thomas, 1900g:385: type locality 
“Cachabi [= Cachabí], Prov. Esmeraldas, N Ec ua dor, 
alt. 160m.”
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i cal trend. Head and back uniformly colored brown, heavily 
streaked with orange; inconspicuous orange postauricular 
patches present; ventral coloration sharply set off from the 
dorsolateral coloration, with uniform reddish orange throat, 
chest, and belly (hairs are entirely reddish orange). Color-
ation of tail variable, similar to that of dorsum on its proxi-
mal quarter to third but washed with reddish orange distally.

natural history:  Nitikman (1985) summarized 
the data on form and function, ontogeny and reproduc-
tion, ecol ogy, behavior, and ge ne tics of N. granatensis, with 
most studies focused on Panamanian populations (e.g., 
Heaney 1978; Glanz et al. 1982; Glanz 1984).

remarks :  Samples referred to N. granatensis range 
from Costa Rica to Panama, and then south to Andean 
South America, from western Venezuela to northern Ec ua-
dor. As the synonymies for each subspecies indicate, doz-
ens of names have been proposed for squirrels from this 
vast area (Cabrera 1961, for example, listed 28 subspecies 
in his concept of this polytypic species). One could eas-
ily conclude that the diversity of squirrels in this region 
is extensive simply by reading the original descriptions 
of these taxa. Indeed, based on our own examination of 
hundreds of specimens deposited in the major U.S. and 
Eu ro pe an museums as well as most of the type material, 
both the nongeographic and geographic variation exhib-
ited by these samples is staggering. In fact, many subspe-
cies have been described from localities very close to one 
another, without even a separation by elevation or river 
basin. Hershkovitz (1947) personally collected dozens of 
 specimens in Colombia and described several new sub-
species, some of them with identical provenance! Other 
 authors have frequently described series in which  different 

Sciurus [(Guerlinguetus)] gerrardi baudensis: Ellerman, 
1940: 342; name combination.

Sciurus granatensis salaquensis: Hershkovitz, 1947:35; name 
combination.

Sciurus granatensis leonis: Hershkovitz, 1947:36; name 
combination.

Sciurus granatensis versicolor: Hershkovitz, 1947:36; name 
combination.

Sciurus granatensis manavi: Hershkovitz, 1947:36; name 
combination.

Sciurus (Guerlinguetus) granatensis salaquensis: Goodwin, 
1953:275.

Sciurus (Guerlinguetus) granatensis leonis: Goodwin, 1953: 
276; name combination.

Sciurus (Guerlinguetus) granatensis manavi: Goodwin, 
1953:276; name combination.

Sciurus (Guerlinguetus) granatensis choco: G. S. Miller 
and Kellogg, 1955:257; name combination.

Sciurus (Guerlinguetus) granatensis morulus: G. S. Miller 
and Kellogg, 1955:257; name combination.

Sciurus (Guerlinguetus) granatensis versicolor: Cabrera, 
1961:370; name combination.
Notosciurus g. morulus is the oldest available name for 

the subspecies occurring from the Panama Canal Zone to 
western Colombia and northwestern Ec ua dor. Individuals 
lack postauricular patches over most of this range, except 
in Ec ua dor, where traces of a patch are present on speci-
mens. The mid- dorsum slightly to more strongly darker 
than in other races, a characteristic more pronounced in 
Colombian specimens than those of central and eastern 
Panama; venter red, with hairs lacking a grayish base; tail 
usually divided into three differently colored sections: a 
dark proximal portion, a large middle red section, and a 
dark (black) distal terminus.

N. g. nesaeus (G. M. Allen, 1902)
synonyms:

Sciurus nesaeus G. M. Allen, 1902:93; type locality “El 
Valle, Margarita Island, [Nueva Esparta,] Venezuela.”

Mesosciurus (Mesosciurus) nesaeus: J. A. Allen, 1915a:233; 
name combination.

Sciurus [(Guerlinguetus)] nesaeus: Ellerman, 1940:341; 
name combination.

Sciurus granatensis nesaeus: Hershkovitz, 1947:37; name 
combination.

Sciurus (Guerlinguetus) granatensis nesaeus: Cabrera, 1961: 
367; name combination.
Notosciurus g. nesaeus is an insular subspecies known 

only from Isla Margarita, Venezuela. It is easily distinguished 
from mainland samples, but we have decided not to recog-
nize it as a distinct species on the same grounds as Hershko-
vitz (1947); that is, the color pattern fi ts a general geo graph-

Map 16    Selected localities for Notosciurus granatensis (●). Contour 
line = 2,000 m.
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selected localit ies  (Map 17): ARGENTINA: 
Jujuy, Higuerilla (type locality of Sciurus [Mesosciurus] ar-
gentinius Thomas). BOLIVIA: Beni, Totaisal, 1 km SW of 
Estación Biologica del Beni (AMNH 261917); Chuquisaca, 
Sud Cinti, 15.6 km N of El Palmar, above Río Santa Marta 
(LHE 1310); Cochabamba, Incachaca (FMNH 35224); 
Río Chapare (FMNH 21547); La Paz, Charuplaya (BM 
2.1.1.17), Mapiri (BM 1.1.1.58); Santa Cruz, Buenavista 
(FMNH 21423), Santiago, Chiquitos (FMNH 105927); 
Tarija, pié Sierra Santa Rosa, Itau (BM 25.2.1.18– 23), Ver-
mejo [= Bermejo] (AMNH 38994). BRAZIL: Acre, Ma-
noel Urbano (MZUSP 11235), Oriente, near Taumaturgo 
(MPEG 758), Plácido de Castro (type locality of Sciurus 
ignitus iquiriensis Vieira), Rio Branco (AMNH 149145); 
Amazonas, Igarapé Grande [= Eirunepé], left bank Rio Ju-
ruá (MZUSP 4581); Mato Grosso, São João, cabeceiras do 
Rio Aripuanã (type locality of Guerlinguetus rufus Moojen); 
Rondônia, Ouro Preto d’Oeste (MPEG 20529), Samuel 
(MPEG, fi eld number 402– 8557). COLOMBIA: Antioquia, 
4 km NE of Bellavista, above Río Ponce (FMNH 70038), 
Urrao, Río Aná (FMNH 71106), 15 km E of Río Negrito, 
Sonsón (FMNH 70043), 10 km S of Valdivia (FMNH 
70048); Boyacá, Mirafl ores (AMNH 32173); Cauca, 
Salento, west Quindio Andes (AMNH 32850); Cundina-
marca, El Roble, above Fusugasugá, east Andes (AMNH 
34622), Panamá (AMNH 34680); Huila, Andalucáa, east-
ern Andes (AMNH 33700), La Candela (AMNH 33699), 
San Adolfo, Acevedo (FMNH 71110); Nariño, La Laguna 
(AMNH 42358); Valle del Cauca, vicinity of Palmira, cen-
tral Andes (AMNH 32175). PERU: Cusco, Cosñipata, Ha-
cienda Cadena (FMNH 65673), Ocabamba, near Cusco 
(type locality of Sciurus aestuans cuscinus Thomas), Río 
San Miguel (BM 22.1.1.21); Huánuco, Agua Caliente, Río 
Pachitea (FMNH 55407), Tingo Maria (FMNH 24116); 
Junín, Perené (AMNH 61814); Loreto, Puerto Punga, Río 
Tapiche (AMNH 99203), Quebrada Pushaga, Río Morona, 
upper Río Amazonas (FMNH 88974), San Fernando, Río 
Yavari (FMNH 88981), Santa Cecilia, Río Maniti (FMNH 
87173), Sarayacu, Río Ucayali (AMNH 76442); Madre 
de Dios, Altamira, Manu (FMNH 98060), Río Inambari 
(AMNH 16562); Pasco, Rumicruz (AMNH 60599); Puno, 
Pampa Grande, Sandia (FMNH 79902); Ucayali, Lagarto, 
upper Río Ucayali (AMNH 78943).

subspecies :  We recognize the four subspecies of N. 
pucheranii.

N. p. argentinius (Thomas, 1921)
synonyms:

Sciurus (Mesosciurus) argentinius Thomas, 1921k:609, 
type locality “Higuerilla, 2000 m., in the Department of 
Valle Grande, about 10 km. east of the Zenta range and 
20 km. of the town Tilcara,” Jujuy, Argentina.

specimens from the same locality could be assigned to sep-
arate subspecies.

Here, we offer a brief summary of geographic trends 
expressed in N. granatensis, and we attach names that we 
believe best represent the major axes of this variation. In so 
doing, we reduce the number of subspecies to only fi ve for 
the South American part of the species’ distribution. The 
description we provide above for each one can, with be-
nevolence, be termed “impressionistic.” However, we can-
not accept a single name for all such squirrels at the risk of 
obscuring a most baffl ing but manifest evolutionary phe-
nomenon. In fact, Hershkovitz (pers. comm. to MdV) fi rst 
devised his “metachromism theory” (Hershkovitz 1968, 
1970a) because he wanted to explain the color variation he 
saw in Colombian squirrels. Keeping at least some of the 
plethora of names as “valid” will, we hope, encourage re-
searchers to study these squirrels further and discover how 
and why they vary so much.

Notosciurus pucheranii (Fitzinger, 1867)
Pucheran’s Squirrel, Ardija, Quatipuru

synonyms:  See under subspecies.
description:  Variable squirrel of medium size, with 

head and body length 151– 212 mm (N = 121 adult speci-
mens), tail length 135– 225 mm (N = 117), hindfoot length 
34– 58 mm (N = 125), ear length 15– 29 mm (N = 109), and 
mass 136– 242 g (N = 6). Dorsal color of head and back 
brown, streaked with orange, sometimes with defi ned 
mid- dorsal black stripe, and darker than that of sides; 
cheeks brownish orange; orange eye- ring present, and or-
ange postauricular patches conspicuous. Ventral surfaces 
distinct in color from dorsolateral region, with throat 
white or the same white, yellow, or orange color as chest; 
belly orange; ventral hairs usually have gray base. Didier 
(1955) illustrated the baculum for specimens from eastern 
Peru.

distribution:  Notosciurus pucheranii is a polytypic 
species of primarily Andean distribution, ranging from the 
central and eastern Andean forests of Colombia to the east-
ern Andes of Peru, and from the Peruvian lowlands to west-
ern Amazonian Brazil, Bolivia, and northwestern Argentina. 
Their ecological range spans upper montane forests, low-
land rainforest, and lowland seasonally dry forests, across a 
broad elevational range from 100 to 3,200 m. A geographic 
gap in this range is apparent between the Nariño depart-
ment in southern Colombia and the Loreto department in 
northern Peru, with no specimens as yet recorded from Ec-
ua dor. It is unclear whether this gap is real or the result of 
inadequate sampling. Most collecting localities are Andean 
or situated in Andean foothills; there are fewer localities at 
lower elevations east of the Andean slopes.
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Leptosciurus ignitus ignitus: J. A. Allen, 1915a:204; name 
combination.

Leptosciurus ignitus irroratus: J. A. Allen, 1915a:206; 
name combination.

Sciurus irroratus ochrescens: Osgood, 1916:204; name 
combination.

Sciurus ignitus irroratus: Thomas, 1927f:599; name 
combination.

Sciurus [(Guerlinguetus)] ignitus ignitus: Ellerman, 
1940:344; name combination.

Sciurus [(Guerlinguetus)] ignitus irroratus: Ellerman, 
1940:344; name combination.

Guerlinguetus rufus Moojen, 1942:14; type locality “S. João 
[São João] (cabeceiras do Aripuanã) M. [Mato] Grosso,” 
Brazil; preoccupied by Sciurus rufus Kerr, 1792.

Sciurus (Guerlinguetus) rufus: W. P. Harris, 1944:12; name 
combination.

Sciurus rufus: Moojen, 1952b:28; name combination.
Sciurus ignitus ignitus: Sanborn, 1951:18; name 

combination.
Sciurus ignitus iquiriensis C. O. da C. Vieira, 1952:28, type 

locality “Placido de Castro, Rio Abunã, Acre,” Brazil.
Sciurius [sic] ignitus: Didier, 1955:423; name combination, 

but typographic error.
Sciurus (Guerlinguetus) ignitus iquiriensis: C. O. da C. 

Vieira, 1955:408; name combination.
Sciurus cabrerai Moojen, 1958:50; replacement name for 

Guerlinguetus rufus Moojen, 1942.
Sciurus [(Guerlinguetus)] ignitus cabrerai: Cabrera, 1961: 

372; name combination.
Sciurus [(Guerlinguetus)] ignitus: R. S. Hoffmann, Anderson, 

Thorington, and Heaney, 1993:441; name combination.
Guerlinguetus ignitus: J. A. Oliveira and Bonvicino, 2006: 

348; name combination.
This subspecies occurs on the eastern Andean slopes 

and in the Amazon Basin from northern to southern Peru, 
extending eastward to the states of Acre and Amazonas in 
Brazil.

N. p. pucheranii (Fitzinger, 1867)
synonyms:

Sciurus rufoniger Pucheran, 1845:336; type locality “Co-
lombie (Santa- Fé de Bogotá),” Cundinamarca, Colom-
bia; preoccupied by Sciurus rufonigra Gray, 1842 [see 
Fitzinger 1867a].

Funambulus Pucheranii Fitzinger, 1867a:487; replacement 
name for Sciurus rufoniger Pucheran [preoccupied by 
Sciurus rufonigra Gray, 1842]; type locality given as 
“Am. Columbien.”

Macroxus griseogena Gray, 1867:429; at least in part; no 
explicit type locality was given, but “Santa Fé de Bo-
gotá” was listed among the several localities cited.

Sciurus argentinius: Thomas, 1925b:577; name combination.
Leptosciurus argentinius: Cabrera and Yepes, 1940:193; 

name combination.
Sciarus [sic] [(Guerlinguetus)] ignitus argentinius: Cabrera, 

1961:370; name combination.
This subspecies occurs in extreme southern Bolivia and 

adjacent northwestern Argentina.

N. p. boliviensis (Osgood, 1921)
synonyms:

Macroxus leucogaster Gray, 1867:430, type locality “Bo-
livia, Santa Cruz de la Sierra”; preoccupied by Sciurus 
leucogaster F. Cuvier, 1831:300 (= Sciurus aureogaster 
F. Cuvier, 1829c).

Leptosciurus leucogaster: J. A. Allen, 1915a:207; name 
combination.

Sciurus boliviensis Osgood, 1921:39, replacement name 
for Macroxus leucogaster Gray, 1867, which is preoc-
cupied by Sciurus leucogaster F. Cuvier, 1831.

Sciurus [(Guerlinguetus)] boliviensis: Ellerman, 1940:344; 
name combination.

Sciurus sanborni Osgood, 1944:191; type locality “La 
Pampa, between Rio Inambari and Rio Tambopata, 
about twenty miles north of Santo Domingo, Madre de 
Dios, Peru. Altitude about 1900 feet.”

Sciurus ignitus boliviensis: Sanborn, 1951:18; name 
combination.

Sciurus [(Guerlinguetus)] ignitus boliviensis: Cabrera, 
1961:371; name combination.

Sciurus [(Guerlinguetus)] sanborni: Cabrera, 1961:373; 
name combination.
Notosciurus p. boliviensis is distributed from southern 

Peru to central Bolivia.

N. p. ignitus (Gray, 1867)
synonyms:

Macroxus ignitus Gray, 1867:429, type locality “Bolivia.”
Macroxus irroratus Gray, 1867:431, type locality “Brazil, 

Upper Ucayali.”
Sciurus aestuans cuscinus Thomas, 1899a:40, type locality 

“Ocabamba, Cuzco,” Peru.
S[ciurus]. irroratus: Thomas, 1899a:40; name combination.
Sciurus cuscinus: Thomas, 1902b:129; name combination.
Sciurus irroratus: Ihering, 1904:420; name combination.
[Sciurus (Guerlinguetus)] aestuans cuscinus: E.- L. Troues-

sart, 1904:327; name combination.
[Sciurus (Guerlinguetus)] irroratus: E.- L. Trouessart, 

1904:328; name combination.
Sciurus cuscinus ochrescens Thomas, 1914a:362, type 

locality “Bolivia, in upperparts of Beni and Mamoré 
Rivers. Type from Astillero, [La Paz,] 67°W, 16°S. Alt. 
2700 m.”
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Sciurus aestuans rufoniger: Rode, 1943:384; name com-
bination, and required elimination of hyphen used in 
original description (ICZN 1999:Art. 32.5.2.2).

Sciurus pucherani caucensis: Goodwin, 1953:277; name 
combination, and incorrect subsequent spelling of Fu-
nambulus pucheranii Fitzinger.

Sciurus pucheranii salentensis: Goodwin, 1953:277; name 
combination.

Sciurus pucherani: Didier, 1955:416; name combination 
and incorrect subsequent spelling of Funambulus puch-
eranii Fitzinger.

Sciurus pucheranii: Didier, 1955:422; name combination.
Sciurus [(Guerlinguetus)] pucheranii santanderensis 

Hernández- Camacho, 1957:219, type locality “Meseta 
de los Caballeros, Santander,” Colombia.

Sciurus [(Guerlinguetus)] pucheranii caucensis: Cabrera, 
1961:372; name combination.

Sciurus [(Guerlinguetus)] pucheranii medellinensis: Ca-
brera, 1961:372; name combination.

Sciurus [(Guerlinguetus)] pucheranii pucheranii: Cabrera, 
1961:373; name combination.

Sciurus [(Guerlinguetus)] pucheranii santanderensis: Ca-
brera, 1961:373; name combination.

Sciurus [(Guerlinguetus)] pucheranii: Eisenberg, 1989:333; 
name combination.
The nominotypical subspecies is distributed in the An-

dean cordilleras of central and southern Colombia. It is geo-
graph i cally separated by a large gap from the cis- Andean dis-
tributions of the other three subspecies, as noted previously.

natural history:  Leonard et al. (2009) summa-
rized the natural history, behavior, and other aspects of the 
biology of this species, restricting their compilation to the 
trans- Andean Colombian populations. Otherwise, little 
has been published on this species, surprisingly so given 
its broad cis- Andean range. Emmons and Feer (1997) pro-
vided a few ecological and behavioral details for argentin-
ius, ignitus, and sanborni, which they regarded as separate 
species.

remarks :  Both Funambulus pucheranii Fitzinger and 
Macroxus ignitus Gray  were published in 1867, but Fitz-
inger’s paper appeared in March (“21 März 1867”) and 
Gray’s in December. The species name pucheranii Fitzinger 
thus has priority over ignitus Gray.

Notosciurus pucheranii is highly variable throughout 
its range, and many supposed species and subspecies have 
been described that we treat either as subspecies rather than 
species or as ju nior synonyms. All names proposed have 
been largely based on coat color, which, although variable, 
presents a reasonably defi ned geo graph i cal trend, as follows. 
Animals with denser and longer fur are found at higher el-
evations, while specimens with less dense and shorter pel-
age come from lower elevations. In northern Colombia 

Macroxus tephrogaster Gray, 1867:431; probably part (?); 
while no explicit type locality was given, “Bogotá” was 
listed among the several localities cited. Thorington and 
Hoffman (2005) treated tephrogaster as a synonym of 
S. deppei.

Macroxus medellinensis Gray, 1872:408; type locality 
“Medellin, Antioquia,” Colombia.

S[ciurus]. aestuans var. rufoniger: J. A. Allen, 1877:669; part.
Sciurus tephrogaster: J. A. Allen, 1877:763; name combina-

tion.
Sciurus griseogenys: Alston, 1878:667, part; name combi-

nation.
Sciurus deppei: Alston, 1878:668, part; name combination.
Sciurus rufo- niger: Alston, 1878:669; name combination.
Sciurus aestuans rufo- niger: True, 1884:595, part; name 

combination.
S[ciurus]. Pucherani: Thomas, 1898f:266; name combina-

tion and incorrect subsequent spelling of Funambulus 
pucheranii Fitzinger.

S[ciurus]. (Guerlinguetus) caucensis E. W. Nelson, 1899a:79, 
type locality “Lima River, upper Cauca Valley, [Valle del 
Cauca?; see Paynter 1997:252,] Colombia (alt. 6000 
feet).”

[Sciurus] medellinensis: E.- L. Trouessart, 1904:327; name 
combination.

[Sciurus (Guerlinguetus)] caucensis: E.- L. Trouessart, 
1904:328; name combination.

Guerlinguetus pucheranii salentensis J. A. Allen, 1914d:587, 
type locality “near Salento (altitude 9000 ft.), Central 
Andes, [Cauca,] Colombia.”

Leptosciurus pucheranii pucheranii: J. A. Allen, 1915a:200; 
name combination.

Leptosciurus pucheranii medellinensis: J. A. Allen, 
1915a:202; name combination.

Leptosciurus pucheranii caucensis: J. A. Allen, 1915a:203; 
name combination.

Leptosciurus pucheranii salentensis: J. A. Allen, 1915a:203; 
name combination.

Sciurus (Leptosciurus) pucheranii medellinensis: Anthony, 
1923a:5; name combination.

Leptosciurus pucherani: Cabrera and Yepes, 1940:192; 
name combination and incorrect spelling of pucheranii 
Fitzinger.

Sciurus [(Guerlinguetus)] pucherani pucherani: Ellerman, 
1940:343; name combination and incorrect spelling of 
pucheranii Fitzinger.

Sciurus [(Guerlinguetus)] pucherani medellinensis: Eller-
man, 1940:343; name combination and incorrect spell-
ing of pucheranii Fitzinger.

Sciurus [(Guerlinguetus)] pucherani salentensis: Ellerman, 
1940:343; name combination and incorrect spelling of 
pucheranii Fitzinger.
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with a gray base; this is the phenotype of N. p. boliviensis. 
The name Sciurus sanborni Osgood has been applied to 
animals with this color pattern; we treat this name as a ju-
nior synonym of boliviensis. Southern Bolivian and north-
ern Argentinean samples belong to N. p. argentinius, with 
the main distinction between them and N. p. boliviensis 
being in the color of the venter, which is self- colored or-
ange in the former and white with a gray base in the latter. 
Specimens from Bermejo, Tarija department, Bolivia, have 
a white venter (characteristic of typical boliviensis), but 
this locality is situated in the middle of the range of N. p. 
argentinius.

The reason that we recognize four subspecies in N. 
pucheranii rather than a single, monotypic species or 
four separate species is that the characters that would 
identify distinct taxa do not segregate in a clear- cut man-
ner. Samples frequently contain specimens with mixed 
characteristics in regions where one subspecies replaces 
another.

Throughout its distribution, specimens of N. pucher-
anii possess postauricular patches and three pairs of mam-
mae. However, L. H. Emmons (pers. comm. to MdV) col-
lected a female with four pairs of mammae from Sud Cinti, 
Chuquisaca, Bolivia (LHE 1313). Because all females of 
Notosciurus we have examined have three pairs of mam-
mae, Emmons’s specimen may be an anomaly or perhaps 
has been misidentifi ed.

Genus Simosciurus J. A. Allen, 1915

Simosciurus is a genus of large, trans- Andean squirrels that 
occurs in western Ec ua dor and northwestern Peru. We recog-
nize two species, both of which inhabit dry to moist forests 
from sea level to about 2,300 m. Simosciurus can be distin-
guished from most South American squirrels by their coarser 
pelage and larger size (relative to Sciurillus, Microsciurus, 
Guerlinguetus, Notosciurus, and Syntheosciurus). Although 
comparable in size, Simosciurus is distinguished from Had-
rosciurus by its very short and broad rostrum and distinctly 
coarse fur. The rostral character is diffi cult to quantify, but it 
can be visualized most readily in dorsal view comparisons. 
Not only are the nasals wider but also the premaxillae re-
main visible distally to the tip of the rostrum. In Hadrosci-
urus, the premaxillae are narrower and disappear from view 
before the rostral tip. The respective trans- versus cis- Andean 
distributions of the two genera circumvent the possibility of 
their misidentifi cation based on geography alone.

J. A. Allen (1915a) erected the genus Simosciurus to in-
clude Sciurus stramineus P. Gervais, with three subspecies 
(nebouxii I. Geoffroy St.- Hilaire; guayanus Thomas; and 
zarumae J. A. Allen) in addition to the nominotypical form. 
Moore (1959) retained stramineus in Simosciurus (as a subge-

(Antioquia and Quindio departments), most specimens have 
a well- defi ned mid- dorsal black stripe (characteristic of N. 
p. pucheranii), but in samples from Cundinamarca, Huila, 
and Nariño this stripe becomes less pronounced and in some 
series disappears entirely. In Peru, from Loreto department 
southward, the N. p. ignitus phenotype predominates, with 
animals having dark brown dorsal parts, without a mid- 
dorsal stripe, and a grayish white throat and orange chest 
and belly, with ventral hairs gray at the base. This same 
phenotype extends to adjacent Brazil, in the states of Ama-
zonas and Acre. Specimens from localities in central and 
southern Peru have the same general color as typical N. p. 
ignitus, but with less demarcation of the throat from that 
of the chest and belly, and an overall ventral color ranging 
from pale yellow to orange.

Southern Peruvian and adjacent Bolivian samples are 
generally similar, although some Bolivian samples have 
more white on the venter. By central Bolivia, this gen-
eral trend of lightening of the venter reaches the extreme, 
where specimens have white bellies but with hairs still 

Map 17    Selected localities for Notosciurus pucheranii (●); cis- and trans- Andean 
distributions are mapped as disjunct (see Remarks). Contour line = 2,000 m.



44 Mammals of South America

thought that J. A. Allen’s (1877) Sciurus hypopyrrhus was 
the same as the Ec ua dorean taxon, an error probably re-
sulting from the unusually coarse pelage of Simosciurus, 
which resembles that of some North American species and 
is completely different from that of any other South Ameri-
can form. Because Sciurus hypopyrrhus is fi rmly in the syn-
onymy of Sciurus aureogaster F. Cuvier, 1829 (Thorington 
and Hoffmann 2005), the name Echinosciurus is not avail-
able for this genus of squirrels.

KEY TO THE SPECIES OF SIMOSCIURUS:
1. Nuchal patch present, colored white to pale gray, slightly 

tinged with very pale yellow; dorsal color strongly 
streaked with yellowish gray anteriorly (same color as 
nuchal patch) and more vivid pale yellow posteriorly; 
head about the same color as other anterior parts of 
body; venter mostly pale yellowish gray. . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Simosciurus nebouxii

1′. No nuchal patch; dorsal color usually brown heavily 
streaked anteriorly with gray, sometimes yellowish gray 
posteriorly; head distinctly darker than rest of dorsum, 
with brownish tones; venter dark brown, sometimes 
with tinge of gray . . . . . . . . . . .Simosciurus stramineus

Simosciurus nebouxii (I. Geoffroy St.- Hilaire, 1855)
White- naped Squirrel

synonyms:
Sciurus Nebouxii I. Geoffroy St.- Hilaire, 1855:165, plate 

12, a– d; type locality “Pérou, à Payta [= Paita], [Piura].”
Sciurus stramineus: Alston, 1878:664; part; S. nebouxii 

I. Geoffroy St.- Hilaire placed in synonymy.
Macroxus nebouxi: E.- L. Trouessart, 1897:428; name 

combination, and incorrect subsequent spelling of Sci-
urus nebouxii I. Geoffroy St.- Hilaire.

Sciurus stramineus nebouxii: Thomas, 1900a:151; name 
combination.

Sciurus stramineus nebouxi: E.- L. Trouessart, 1904:326 ; 
name combination, and incorrect subsequent spelling of 
Sciurus nebouxii I. Geoffroy St.- Hilaire.

Sciurus nebouxi: Neveu- Lemaire and Grandidier, 1911:8; 
incorrect subsequent spelling of Sciurus nebouxii I. 
Geoffroy St.- Hilaire.

Sciurus stramineus zarumae J. A. Allen, 1914d: 597; type 
locality “Zaruma, [El Oro,] southwestern Ec ua dor; al-
titude 6000 ft.”

Simosciurus stramineus nebouxii: J. A. Allen, 1915a:280; 
name combination.

Simosciurus stramineus zarumae: J. A. Allen, 1915a:284; 
name combination.

Sciurus [(Guerlinguetus)] stramineus nebouxi: Ellerman, 
1940:343; name combination, and incorrect subsequent 
spelling of nebouxii I. Geoffroy St.- Hilaire.

nus of Microsciurus), but Ellerman (1940), Cabrera (1961), 
and Thorington and Hoffmann (2005) placed the species in 
Sciurus, subgenus Guerlinguetus. Allen (1915a:280– 281) 
recognized that two of these taxa had a white nuchal patch 
(nebouxii and zarumae) and two did not (stramineus and 
guayanus). Emmons and Feer (1997) suggested that animals 
possessing the nuchal patch  were only a highland color vari-
ant, a position that supported Allen’s initial recognition of a 
single species. Our study of more than 140 specimens, how-
ever, indicates clear geo graph i cal separation of specimens 
with and without a distinct nuchal patch. We interpret this 
pattern as indicative of species, rather than subspecies, and 
thus recognize S. nebouxii I. Geoffroy St.- Hilaire and S. stra-
mineus P. Gervais. No mea sure ments of mass are available in 
the material we examined, but the two species are of similar 
size, with an average head and body length of 260 mm, tail of 
about 294 mm, ear of 35 mm, and hindfoot of 63 mm.

The vernacular name “Guayaquil Squirrel” (or ardilla 
de Guayaquil, Tirira 2004, 2007) has been used in the re-
cent accounts that recognize a single species of these trans- 
Andean squirrels. However, because the main difference 
between the two species we recognize lies in the presence 
(in S. nebouxii) or absence (in S. stramineus) of a nuchal 
patch, we refer to the former as the “White- naped Squir-
rel,” the En glish equivalent of the local Spanish name, ar-
dilla de nuca blanca (Tirira 2007).

synonyms:
Macroxus: Lesson, 1842:112, part (listing of stramineus); 

not Macroxus F. Cuvier, 1823.
Sciurus: I. Geoffroy St.- Hilaire, 1855:165; part (inclusion 

of nebouxii); not Sciurus Linnaeus, 1758.
Echinosciurus E.- L. Trouessart, 1880a:292; part (listing 

of stramineus); proposed as a subgenus of Sciurus; type 
species Sciurus hypopyrrhus Wagler, 1831, a synonym 
of Sciurus aureogaster F. Cuvier, 1829.

Simosciurus J. A. Allen, 1915a:280; type species Sciurus 
stramineus P. Gervais, 1841.

[Sciurus] (Guerlinguetus): Ellerman, 1940:343; name 
combination.

Sciurus (Simosciurus): Goodwin, 1953:278; name 
combination.

Microsciurus (Simosciurus): Moore, 1961a:15, table 2; 
name combination.

Guerlinguetus (Simosciurus): Moore, 1961b:15; name 
combination.
remarks :  J. A. Allen (1915a) proposed the genus Si-

mosciurus with type species Sciurus stramineus P. Gervais, 
1841 (a name often attributed to Eydoux and Souleyet, 
1841, but see Remarks under the Simosciurus stramineus). 
The name Echinosciurus E.- L. Trouessart actually predates 
Simosciurus, but the type species of Echinosciurus is Sci-
urus hypopyrrhus Wagler, 1831. E.- L. Trouessart (1880a) 
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natural history:  Little is known about the ecol-
ogy and population biology of this species. One specimen 
(FMNH 53864) was found in a grass nest on a canyon wall.

remarks :  We regard Simosciurus stramineus and S. 
nebouxii as distinct species based on their different color 
patterns and separate geographic ranges. However, since 
Alston (1878:665) fi rst noted the appearance of “irregu-
lar tufts of pure white hairs, . . .  and sometimes uniting in 
larger patches,” others have viewed these differences as 
constituting individual variation rather than species- group 
characters (e.g., Emmons and Feer 1997). Individuals of 
both color patterns have been obtained at the same locality 
in southern Ec ua dor (Arenillas, El Oro province; specimens 
in FMNH). Two of the three specimens available possess 
the nuchal patch characteristic of S. nebouxii, but the third 
has no nuchal patch, as is diagnostic of S. stramineus.

Arenillas is the northernmost locality for S. nebouxii, 
and this mixture of characters may be due to unusual poly-
morphism, may indicate intergradation with the northern 
S. stramineus, or may actually represent an area of distri-
butional overlap between the two species. Nevertheless, a 
gap of more than 150 km exists in the known ranges of 
two species between Arenilles in the south (nebouxii) and 
the Guayaquil area in the north (stramineus). Collecting 
efforts directed to this region, including the application 
of molecular ge ne tic methods, will aid in determining the 
degree of intergradation, if any, and ultimately the proper 
number of species to recognize.

Sciurus [(Guerlinguetus)] stramineus zarumae: Ellerman, 
1940:343; name combination.

Simosciurus stramineus zaruma: Cabrera and Yepes, 1940: 
196; name combination.

Sciurus (Simosciurus) stramineus zarumae: Goodwin, 1953: 
278; name combination.

Sciurus (Guerlinguetus) stramineus: Cabrera, 1961:373; 
part; placed S. nebouxii I. Geoffroy St.- Hilaire and S. s. 
zarumae J. A. Allen in synonymy.

Sciurus nebouxiii: Soukup, 1965:360; incorrect subsequent 
spelling of Sciurus nebouxii I. Geoffroy St.- Hilaire; 
placed in synonymy of S. stramineus P. Gervais.
description:  Medium- sized squirrel with head 

and body length 230– 281 mm (N = 52), tail length 264– 
330 mm (N = 52), hindfoot length 52– 70 mm (N = 53), 
and ear length 26– 43 mm (N = 24). Body color light gray, 
with posterior dorsum and posterior parts of forelegs and 
hindlegs pale yellow; head, including cheeks, same color 
as body; ears distinctly darker than head, pinnae rimmed 
with elongated black hairs; nuchal patch present, white 
to grayish white; forefeet and distal parts of forelimbs 
darker than body; hindfeet and distal parts of hindlegs 
dark brown; venter yellow streaked with gray. Tail black 
to light gray, except near yellowish base.

distribution:  This species ranges from extreme 
southwestern Ec ua dor, in El Oro and Loja provinces, to 
northwestern Peru, in Lambayeque, Tumbes, and Piura de-
partments, from sea level to 2,300 m. Jessen et al. (2010) 
reported the presence of this species (as S. stramineus) in 
and around Lima, Peru, but considered these animals a 
probable human introduction.

selected localit ies  (Map 18): EC UA DOR: 
El Oro, Arenillas (FMNH 53258), Río Pindo (AMNH 
60474), Zaruma (type locality of Sciurus stramineus 
zarumae J. A. Allen); Loja, Guainche [not located; see 
Paynter 1993] (AMNH 61375), Los Posos (AMNH 
67680), Malacatos (FMNH 54285). PERU: Laybayeque, 
Chongoyape, Cabache (FMNH 80995); Piura, Cerro 
Prieto, Lancones, Encuentros (FMNH 83437), Haci-
enda Bigotes, Salitral (FMNH 80908), Le Payta [= Paita] 
(type locality of Sciurus nebouxii I. Geoffroy St.- Hilaire), 
Monte Grande, 14 km N and 25 km E of Talara (MVZ 
135638), near Talara, Pariñas Valley (FMNH 53864), 
Palambla (AMNH 63701); Tumbes, Huasimo (FMNH 
80991).

subspecies :  We treat Simosciurus nebouxii as 
monotypic. J. A. Allen (1915a:280) distinguished zaru-
mae, which he named from southwestern Ec ua dor, from 
the nominotypical form from adjacent Peru on the basis 
of dorsal and ventral color differences. Our examina-
tion of larger series fails to substantiate this geographic 
segregation. Map 18    Selected localities for Simosciurus nebouxii (●). Contour line = 2,000 m.
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selected localit ies  (Map 19): EC UA DOR: 
Guayas, Chongoncito (AMNH 60548), Daulé (AMNH 
34684), Guayaquil (type locality of Macroxus fraseri Gray); 
Los Ríos, Hacienda Pijigal, Vinces (AMNH 62886), Pimo-
cha, Río Babahoyo (MNHN 1932/2893); Manabí, Balzar 
Mountains, upper Río Palenque (type locality of Sciurus 
stramineus guayanus Thomas); Tama [= Jama] (FMNH 
53256); Santa Elena, Cerro Manglar Alto [= Manglaralto, 
placed at Cerros de Colonche following Paint er 1993] 
(AMNH 66640).

subspecies :  We treat Simosciurus stramineus as 
monotypic. However, J. A. Allen (1915a:281, 284) recog-
nized two subspecies among those geographic samples with-
out a nuchal patch, with guayanus Thomas “much lighter 
colored throughout than true stramineus.”

natural history:  Tirira (2007) summarized the 
natural history attributes of this species; however, his map 
of S. stramineus also included the range of S. nebouxii, so 
his account possibly includes both species. Simosciurus 
stramineus inhabits both primary and secondary forests 
and disturbed areas, including both coffee and citrus plan-
tations where individuals cause damage to crops. The nat-
ural habitat is primarily dry forest, but the species can be 
found in adjoining humid forests as well. This species is di-
urnal and arboreal, and in contrast with the solitary nature 
of most other squirrels, this species may be found in groups 
of three to fi ve individuals. They feed on a variety of seeds 
taken directly from trees but occasionally eat insects, fungi, 
green leaves, and tree bark. Their activity is concentrated 
in the early daylight hours. They take refuge in treetops, in 
hollow logs, or in foliage. Their nests are made from leaves 
and twigs.

remarks :  P. Gervais (1841) described stramineus as a 
member of the genus Sciurus. The name, however, has been 
commonly attributed to the naturalists J. F. T. Eydoux and 
L. F. A. Souleyet (e.g., J. A. Allen 1915a; Cabrera 1961; 
Thorington and Hoffmann 2005; Thorington et al. 2012), 
although these authors explicitly stated that Paul Gervais 
both identifi ed and described all mammals obtained dur-
ing the voyage of French corvette La Bonite (Eydoux and 
Souleyet 1841:ii; 3, footnote).

P. Gervais (1841:39) gave the type locality of Simosci-
urus stramineus as “Omatopé, Pérou.” There is no locality 
with this spelling in Peru; the locality referred to is most 
likely Amotape, Piura, Peru, about 25 km northeast of the 
port town of Paita (= Payta as given in Eydoux and Souleyet 
1841). “Omatopé” (= Amotape) is also the type locality 
of Eptesicus innoxius (P. Gervais 1841), collected on the 
same expedition (see A. L. Gardner 2008:449). However, 
Amotape is located in the center of the geographic range of 
Simosciurus nebouxii I. Geoffroy St.- Hilaire, and all speci-
mens that we have examined of this species have the nuchal 

Simosciurus stramineus (P. Gervais, 1841)
Guayaquil Squirrel

synonyms:
Sciurus stramineus P. Gervais, 1841:37, plate 9; type lo-

cality “Omatopé, ou Pérou” [= Amotape, Piura, Peru]; 
 here corrected to Guayaquil, Guayas, Ec ua dor (see Re-
marks, below).

Macroxus stramineus: Lesson, 1842:112; name combi-
nation.

Macroxus fraseri Gray, 1867:430; type locality given as 
“Republic of Ec ua dor.”

Sciurus hypopyrrhus: J. A. Allen, 1877:746; part (material 
from Guayaquil, Ec ua dor).

Sciurus tephrogaster: J. A. Allen, 1877:763; part (Mac-
roxus fraseri Gray treated as a synonym).

Sciurus variabilis: J. A. Allen, 1877:768; part (Sciurus stra-
mineus P. Gervais treated as a synonym).

Sciurus (Echinosciurus) stramineus: E.- L. Trouessart, 
1880b:202; name combination.

Sciurus stramineus guayanus Thomas, 1900a:150; type 
locality “Balzar mountains, upper Río Palenque, 
[Manabí,] Ec ua dor.”

Sciurus stramineus stramineus: Thomas, 1900a:151; name 
combination.

Simosciurus stramineus stramineus: J. A. Allen, 1915a:281; 
name combination.

Simosciurus stramineus guayanus: J. A. Allen, 1915a:283; 
name combination.

Sciurus [(Guerlinguetus)] stramineus stramineus: Eller-
man, 1940:343; name combination.

Sciurus [(Guerlinguetus)] stramineus guayanus: Ellerman, 
1940:343; name combination.

Simosciurus stramineus: Moore, 1959:204; name combi-
nation.

Sciurus (Guerlinguetus) stramineus: Cabrera, 1961:373; part.
Microsciurus (Simosciurus) stramineus: Moore, 1961a:15, 

table 2; name combination.
Guerlinguetus (Simosciurus) stramineus: Moore, 1961b:15; 

name combination.
description:  Similar in size to S. nebouxii, with 

head and body length 241– 327 mm (N = 40), tail length 
250– 380 mm (N = 40), hindfoot length 50– 69 mm (N = 40), 
ear length 20– 38 mm (N = 7). Body color brownish gray, 
with posterior dorsum and posterior parts of forelegs 
and hindlegs yellowish; crown, cheeks, and ears distinctly 
darker than body; no nuchal patch; forefeet and distal parts 
of forelimbs from darker than body to whitish gray; hind-
feet and distal parts of hind legs dark brown; venter brown-
ish gray; tail black and gray, except for the yellowish base.

distribution:  Central Ec ua dor west of the Andes, 
where it ranges from sea level to about 300 m, in Manabi, 
Los Ríos, and Guayas provinces.
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Martín department, Peru, the fi rst record of the genus for 
South America. Syntheosciurus brochus occurs in evergreen 
montane forests of the Cordillera Talamanca of Costa Rica 
and Panama at elevations above 1,700 m. The Peruvian 
specimen was taken at a single locality in Parque Nacional 
Río Abiseo, an area covered by montane rainforest at eleva-
tions above 1,500 m on the eastern slope of the Andes (S. 
C. Ramirez and Vela 2003). The large geographic hiatus 
between the known localities of the Central American S. 
brochus and the Peruvian record appears to be real, because 
intervening areas in the northern Andes of Ec ua dor and 
Colombia with the appropriate habitat and elevations have 
been extensively collected, with large series of other taxa of 
squirrels recorded with no Syntheosciurus taken.

Syntheosciurus can be distinguished from other South 
American squirrels by the following combination of charac-
teristics: size intermediate between that of Microsciurus and 
Guerlinguetus, with head and body length approximately 
180 mm and tail length 150 mm; the single weight available 
among specimens we examined was that of a adult male, re-
corded as 244 g. Externally, Syntheosciurus is distinguished 
by its small ears, which are, on average, about 15 mm in 
length. Females have three pairs of mammae. The temporal 
portion of the orbitotemporal fossa is similar to that of the 
larger South American squirrels, with the postorbital pro-
cess more or less equally dividing it from the orbital por-
tion. This is different from the condition in Microsciurus, 
in which the temporal portion of the orbitotemporal fossa 
is greatly reduced, and from that in Sciurillus, in which it is 
obliterated. The incisors are clearly proodont, PM3 is pres-
ent, and the cristae of PM4 to M3 are oriented obliquely. 
In the original description of the genus, Bangs (1902:25) 
stated that the incisors have well- developed grooves on the 
buccal surface; this characteristic is present in the holotype 
of S. brochus but is absent in other specimens examined 
(Goodwin 1943; Heaney and Hoffmann 1978).

synonyms:
Syntheosciurus Bangs, 1902:25; type species Syntheosci-

urus brochus, by monotypy.
Synthetosciurus Elliot, 1904:91; incorrect subsequent 

spelling of Syntheosciurus Bangs.
Sciurus: Goodwin, 1943:1, part (description of poasensis).
Syntheosciurus (Syntheosciurus): Moore, 1959:179; name 

combination.
Syntheosiurus Villalobos and Cervantes- Reza, 2007:31; 

incorrect subsequent spelling of Syntheosciurus Bangs.
remarks :  Phyloge ne tic relationships of Syntheosci-

urus to other American squirrels remain unclear, but Mer-
cer and Roth (2003) proposed that Syntheosciurus was a 
sister group to Microsciurus, based on DNA sequence anal-
yses. This hypothesis agrees with the earlier, more superfi -
cial assessments of Bangs (1902) and Hall (1981). Moore 

patches. But P. Gervais’s (1841:38– 39) detailed description 
of color characteristics of his Sciurus stramineus includes no 
mention of this very distinctive character. As can be seen in 
Maps 18 and 19, the two species of Simosciurus we recog-
nize are allopatric, with their ranges apparently separated 
by about a 150- km gap. Therefore, we believe that the lo-
cality of the type specimen was originally recorded in er-
ror or that some other mistake occurred during the voyage 
and/or after arrival of the specimens in Paris. The ship Le 
Bonite remained anchored at Paita for a few days and then 
proceeded to Guayaquil, further north, where it stayed for 
several more days before departing. Because Guayaquil is 
an area inhabited by Simosciurus stramineus, we hereby 
designate Guayaquil, Provincia de Guayas, Ec ua dor as the 
type locality of the species (ICZN 1999:Art. 76A).

P. Gervais (1841:38– 39) described the species as if he 
had an actual specimen in hand, but the holotype could not 
be located by one of us (MdV) in the Muséum National 
d’Histoire Naturelle in Paris in 1992, nor has any other au-
thor reported on the holotype since the original description. 
It may have been lost.

Genus Syntheosciurus Bangs, 1902

Syntheosciurus is a genus of small squirrels known until 
now by the single species S. brochus from Central America. 
We report what is likely an undescribed species from San 

Map 19    Selected localities for Simosciurus stramineus (●). Contour 
line = 2,000 m.
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fi ed as Microsciurus sp., and it was similarly listed in recent 
compilations of the mammal fauna of Peru (Pacheco et al. 
1995, 2009). Several additional specimens may exist in Pe-
ruvian collections (V. Pacheco, pers. comm.).

Suborder Castorimorpha Wood, 1955
Infraorder Geomorpha Thaler, 1966

Superfamily Geomyoidea Bonaparte, 1845

James L. Patton

Superfi cially dissimilar in body form and habits, the pocket 
gophers (Geomyidae) and kangaroo rats and pocket mice 
(Heteromyidae) have been united as a recognizable mono-
phyletic assemblage for many de cades. All genera share ex-
ternal fur- lined cheek pouches, four cheek teeth (dental for-
mula I 1/1, C 0/0, PM 1/1, M 3/3 = 20) with a bilophodont 
or more simplifi ed occlusal pattern, and an infraorbital fora-
men positioned anterior to the zygomatic plate on the side 
of the rostrum, opening anterolaterally in the Geomyidae, 

(1959) included Syntheosciurus in his subtribe Microsciu-
rina, together with Microsciurus and Leptosciurus [= No-
tosciurus herein] (sensu J. A. Allen 1915a) and Simosciurus. 
A phyloge ne tic hypothesis based on 57 morphological char-
acters (Villalobos and Cervantes- Reza 2007) placed Synthe-
osciurus in a group with other Central American taxa, and 
separate from squirrels with more obvious South American 
affi nities such as Microsciurus and Notosciurus.

In keeping with our adoption of most of J. A. Allen’s 
(1915a) arrangement for the genera of South American 
Sciuridae, we employ Syntheosciurus as the generic name 
for these animals. See Hall (1981) for a list of synonyms 
and distributional rec ords for the Central American S. 
brochus.

KEY TO THE SPECIES OF SYNTHEOSCIURUS:
1. Body color brown punctuated with orange; belly pale 

orange; eye- ring present and conspicuous; no postau-
ricular patch . . . . . . . . . . . . . . .Syntheosciurus brochus

1′. Body color brown punctuated with ochraceous; belly 
orange red; no eye- ring; postauricular patch present. . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .Syntheosciurus sp.

Syntheosciurus sp.
Peruvian Montane Squirrel

synonyms:  None.
description:  In comparison to Central American S. 

brochus, the Peruvian specimen has longer palmar pads; 
belly tinted more reddish than orange; tail hairs fringed 
with orange; dorsum brown streaked with ochraceous rather 
than orange; no eye- ring, but postauricular patch present. 
Skull shorter in length, and bullae have two well- separated 
rather than closely appressed and parallel septa.

distribution:  This species is only known from 
a single locality in Andean montane forest at 2,800 m in 
northern Peru.

selected localit ies  (Map 20): PERU: San Mar-
tín, Vilcabamba del Pajate, 31 km NE of Pataz [La Liber-
tad] (USNM [MML 279]).

subspecies :  None.
natural history:  Nothing is known about the 

ecol ogy or other aspects of the natural history of this ani-
mal. The single known locality is in upper montane forest 
(S. C. Ramirez and Vela 2003).

remarks:  This species is  here reported thanks to the 
late Dr. Charles O. Handley Jr., then at the Smithsonian In-
stitution, National Museum of Natural History, Washington 
D. C., who showed a single specimen to one of us (MdV). 
Mariella Leo collected this specimen in 1989 during an in-
ventory in the Parque Nacional del Río Abiseo (see S. C. 
Ramirez and Vela 2003). In that report, made to support 
a management plan for the park, the specimen was identi-

Map 20    Single known locality for Syntheosciurus sp. (●). Contour line = 2,000 m.
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excavate while foraging for roots, tubers, or other plant 
parts. Their external appendages are short relative to body 
length, and they use their muscular forelimbs for digging 
and for pushing excavated soil to the surface. The cranium 
is robust and features prominent ridges for attachment of 
powerful temporal muscles. The mouth can be closed be-
hind the large, procumbent incisors to prevent entry of soil 
when the incisors are used for digging. The incisors and 
cheek teeth are ever- growing, and the latter have simplifi ed 
crown patterns consisting of dentine pools surrounded by 
enamel rings or transverse enamel plates.

Pocket gophers range in size from approximately 100– 
1,000 g, and they live in a wide variety of soils types. 
They rarely occupy shallow soils (<0.5 m) or soils prone 
to fl ooding. In addition to their principal diet of under-
ground plant foods, many species of pocket gophers also 
forage opportunistically on surface vegetation near to their 
burrow entrances. Their preference for certain cultivated 
crops, including alfalfa, banana roots, and yuca (Manihot) 
make pocket gophers serious agricultural pests over parts 
of their geographic range. Their subterranean habits make 
them diffi cult to control, and they can cause signifi cant 
damage to the small food plots of subsistence farmers.

Detailed descriptions of geomyid morphology can be 
found in Merriam (1895a) and Russell (1968), and a review 
of the taxonomic history of pocket gophers is available in 
Patton (2005b). Systematic revisions of pocket gopher taxa, 
appearing since the publication of Mammal Species of the 
World (Wilson and Reeder 2005), include M. S. Hafner 
et al. (2004, 2005, 2009, 2011), Sudman et al. (2006), 
D. J. Hafner et al. (2008), M. S. Hafner and Hafner (2009), 
and Mathis et al. (2013). Only one genus of pocket gopher 
(Orthogeomys) occurs in South America.

Genus Orthogeomys Merriam, 1895

Species of the genus Orthogeomys are medium to large 
pocket gophers (200– 1,000 g). The skull is heavy and 
broad, with most of the breadth owing to extreme lateral 
expansion of robust zygomatic arches. The nasals and ros-
trum also are relatively broad and heavy, and the angular 
pro cess of the dentary is short relative to overall length of 
the mandible. The anterior surface of each upper incisor 
has a broad longitudinal groove located either medially or 
near the inner edge of the tooth. The premolars consist of 
two columns united at their midpoints to yield a fi gure- 
8- shaped occlusal surface. The pelage generally is sparse 
and coarse in species living at low elevations and long and 
dense in high- elevation forms. Dorsal pelage markings (ei-
ther a white head spot or a white lumbar belt) are present 
in all, or nearly all, specimens of some species, while others 
are characterized only by a low to moderate frequency of 

but laterally, completely piercing the rostrum, in the Hetero-
myidae. The fossil record extends to the Oligocene, with the 
rapidly expanding diversifi cation of living genera correlated 
with the general drying trend of the early to mid- Miocene.

McKenna and Bell (1997) grouped geomyids, heteromy-
ids, and the fossil Entotychinae as subfamilies in the Geo-
myidae, following earlier suggestions of Shotwell (1967) 
and Lindsay (1972). Although the hierarchical rank of the 
pocket gophers and kangaroo rats and mice and pocket 
mice is partly a matter of taxonomic philosophy (Patton 
2005a,b), it is also a decision that stems from the phyloge-
ne tic placement of the fossil entotychines. The sister rela-
tionship between entotychines and living pocket gophers, 
documented by both Wahlert (1985, 1988) and Korth 
(1994), supports the traditional separation of the Geomy-
idae (including the Entotychinae) as a family distinct from 
the Heteromyidae.

KEY TO THE FAMILIES OF GEOMYOIDEA:
1. Body bauplan adapted for subterranean living, with fu-

siform body, short powerful limbs, forefeet with elon-
gated and strong claws, small eyes, very short ear pin-
nae, and short and nearly naked tail; skull blocky with 
strong zygomatic arches, heavy ridging, broad incisors, 
and euhypsodont cheek teeth consisting of simple pris-
matic columns and fl attened occlusal surfaces  . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Geomyidae

1′. Body bauplan adapted for bounding terrestrial gait or 
bipedal saltatorial locomotion, with elongated hind 
limbs and feet; forefeet with shortened but strong claws; 
tail elongated, often with both terminal crest and pen-
cil; eyes large; ear pinna projecting above dorsal surface 
of skull; hair soft or often with imbedded spines; skull 
variable, some genera with hugely enlarged auditory 
bullae expanded onto the dorsal side of the skull; cheek 
teeth cuspidate, bunodont, and brachydont, or hypso-
dont and columnar . . . . . . . . . . . . . . . . . Heteromyidae

Family Geomyidae Bonaparte, 1845
Mark S. Hafner

The family Geomyidae (pocket gophers) includes six ex-
tant genera and approximately 40 extant species of fosso-
rial rodents distributed from southern Canada to north-
western Colombia. Pocket gophers are known from the 
lower Oligocene of North America (Wahlert 1985); both 
fossil (Russell 1968; Korth 1994) and molecular (Spradling 
et al. 2004) evidence suggest that modern genera radiated 
from a common ancestor approximately 5 mya.

All pocket gophers are characterized by numerous ad-
aptations for subterranean life. Their bodies are fusiform, 
which facilitates movement in the narrow tunnels they 
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Utría, Ensenada de Utría (LSUMZ 30057), Santa Marta 
(Alberico 1990).

subspecies :  I treat Orthogeomys dariensis as 
monotypic.

natural history:  Orthogeomys dariensis occu-
pies a wide variety of habitat types but is most common 
in forested areas or in small clearings in forests. Like other 
subterranean mammals, O. dariensis requires well- drained 
soils that are not prone to fl ooding and are of suffi cient 
depth to prevent easy access to their burrows by digging 
predators. Alberico (1990) reported that the tunnels pro-
duced by O. dariensis in the clayey lateritic soils of the 
Chocó are shallower (only a few centimeters below the 
surface) than those typically produced by large pocket go-
phers. The diet of O. dariensis consists primarily of roots 
and tubers, although surface vegetation in the immediate 
vicinity of the burrow opening occasionally is consumed.

remarks :  Intensive search for O. dariensis in the 
foothills of the northern Andes and near the headwaters 
of the Atrato and San Juan rivers (the most likely path of 
colonization of the northern Andes by a fossorial mammal) 
produced no evidence of pocket gophers (Alberico 1990). 
Thus, it appears that O. dariensis has not crossed the Bo-
livar Trough, which represents the geological (but not po-
liti cal) dividing line between Central and South America.

Alberico (1990:106) recognized specimens of O. darien-
sis from Chocó department, Colombia, as a distinct spe-
cies, O. thaeleri, based on subtle craniodental character 
differences and because the chewing lice he collected from 
the type series “do not appear to be specifi cally related to 
Geomydoecus dariensis reported for O. dariensis from 
Panama” by Price and Emerson 1971. However, Sudman 
and Hafner (1992) sequenced a portion of two mitochon-
drial genes (16S rDNA and cytochrome-b) in a specimen 
of O. thaeleri from near its type locality in Colombia and 
compared the sequences with those from a specimen of O. 
dariensis from near its type locality in Panamá. These au-
thors found only three transitional differences between O. 
thaeleri and O. dariensis in the 929 base pairs examined 
(0.3% uncorrected sequence divergence) and concluded 
that O. thaeleri likely represents only a geographic variant 
of O. dariensis.

My comparison of the study skin and skull of a near- 
topotypic specimen of O. thaeleri (LSUMZ 30057) with 
the skins and skulls of three topotypes (or near topotypes) 
of O. dariensis (LSUMZ 25434– 25436) revealed no dif-
ferences beyond those consistent with normal geographic 
variation in a species of pocket gopher. Dorsal pelage col-
oration in the two supposed species was indistinguishable 
to the naked eye, and two of the three specimens of O. 
dariensis had interorbital constrictions >10 (considered 
a diagnostic trait of O. thaeleri by Alberico 1990). The 

individuals with head blazes or lumbar belts, which can 
occur on either the left, right, or both sides of the body 
(M. S. Hafner and Hafner 1987). Fossils attributed to the 
genus Orthogeomys (subgenus Heterogeomys) are known 
from Late Pleistocene deposits (San Josecito Cave local 
fauna) of Nuevo León, Mexico (Russell 1960).

synonyms :
Orthogeomys Merriam, 1895a:172; type species Geomys 

scalops Thomas, 1894, by original designation.
Heterogeomys Merriam, 1895a:179; type species Geomys 

hispidus Le Conte, 1852, by original designation.
Macrogeomys Merriam, 1895a:185; type species Geomys 

heterodus Peters, 1865, by original designation.
remarks :  Russell (1968) revised the genus and in-

cluded Heterogeomys and Macrogeomys as subgenera. 
The genus includes 10 recognized species, including two in 
the subgenus Heterogeomys, six in Macrogeomys, and two 
in Orthogeomys. One species, O. (Macrogeomys) darien-
sis, occurs in South America.

Orthogeomys dariensis (Goldman, 1912)
Darién Pocket Gopher

synonyms :
Macrogeomys dariensis Goldman, 1912b:8; type from 

“Cana (altitude 2,000 feet), in the mountains of eastern 
[Darién] Panama.”

Orthogeomys (Macrogeomys) dariensis: Russell, 1968:532; 
fi rst use of current name combination.

Orthogeomys thaeleri Alberico, 1990:104; type locality 
“ca. 7 km S. Bahía Solano, Municipio Bahía Solano, De-
partamento de Chocó, Colombia, ca. 100 m.”
description:  Head and body length 210– 278 mm 

(Goldman 1912b; Alberico 1990). Dorsal color reddish 
brown to dull chocolate brown, or nearly pure black in 
fresh pelage in some individuals; venter and inner sides of 
limbs sparsely haired, with scattered hairs grayish to light 
brown; vibrissae white to pale brown; upper surfaces of 
forefeet and hindfeet as well as tail either brownish, dark 
pinkish, or nearly white. Skull large (greatest length of ho-
lotype 71 mm), elongated, and with anteriorly spreading 
zygomatic arches, narrow braincase, and narrow rostrum 
(Goldman 1912b; Alberico 1990).

distribution:  Orthogeomys dariensis occurs in for-
ests and cultivated regions of eastern Panamá and the lowlands 
and western foothills of the Serranía de Baudó in extreme 
northwestern Colombia. It also may occur on the eastern 
slopes of the Serranía de Baudó (Alberico 1990). The species 
ranges in elevation from 10 to approximately 1,200 m. Or-
thogeomys dariensis is known only from the Recent.

selected localit ies  (Map 21): COLOMBIA: 
Chocó, ca. 7 km S of Bahía Solano (type locality of Or-
thogeomys thaeleri Alberico), Parque Nacional Natural 
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heteromyines, only the genus Heteromys inhabits South 
America.

Modern usage of the genera Heteromys and Liomys began 
a century ago. After a rather turbulent taxonomic history 
of the subfamily during the nineteenth century (see account 
of the genus Heteromys), Merriam (1902) espoused recog-
nition of two genera: Heteromys Desmarest, and Liomys, 
which he described. Soon thereafter, Goldman (1911b) ac-
complished the fi rst comprehensive revision of the subfam-
ily, providing emended diagnoses of the two genera and 
using these to place previously described species into their 
appropriate genera. Subsequent twentieth- century authors 
reviewing the taxonomy of heteromyines (e.g., Genoways 
1973; Hall and Kelson 1959; Hall 1981; D. F. Williams 
et al. 1993; Patton 1993, 2005a) continued to recognize 
the two genera, which can be identifi ed based on several 
diagnostic characters and which inhabit markedly differ-
ent habitats, with species of Heteromys generally found in 
wetter, denser forests (R. P. Anderson et al. 2006).

However, substantial morphological diversity exists in 
Liomys (Genoways 1973), and recent phyloge ne tic studies 
have recovered three clades in the subfamily (Heteromys; 
the adspersus– salvini clade of Liomys; and the irroratus– 
pictus–spectabilis clade of Liomys), based on mtDNA se-
quences (Rogers and Vance 2005; J. C. Hafner et al. 2007) 
and allozymes and morphology (R. P. Anderson et al. 2006). 
Although some of these studies indicated the paraphyly of 
Liomys, all documented the monophyly of species previ-
ously allocated to Heteromys. Whereas some authors 
have suggested that all heteromyines should be placed in 
the genus Heteromys to avoid recognition of a paraphy-
letic Liomys (J. C. Hafner et al. 2007), I continue to rec-
ognize Liomys until conclusive studies with multiple in de-
pen dent data sources (e.g., unlinked nuclear markers) are 
completed, allowing for a comprehensive reevaluation of 
the generic- level taxonomy of the subfamily (see R. P. An-
derson et al. 2006:1227). Notably, available generic- level 
names exist for each of the three clades recovered in the 
subfamily, allowing for the possible designation of three 
genera, which would acknowledge the substantial mor-
phological and ecological distinctiveness of each clade and 
maximally promote nomenclatural stability in the subfam-
ily (see R. P. Anderson and Gutiérrez [2009] for discussion 
of Schaeferia Lehmann, described in Lehmann and Schae-
fer [1979]).

Three unique synapomorphies of the genus Heteromys 
are unreversed in the family Heteromyidae: optic foramen 
small, with posterior border generally formed by a strong 
bar of bone; anterior margin of posterior loph of perma-
nent upper premolar [PM4] with a long fold; and perma-
nent lower premolar [pm4] with three or more lophids 
(R. P. Anderson et al. 2006). In addition, the lateral termi-

height of the external auditory meatus in all three speci-
mens of O. dariensis exceeded 2.3 mm, which also was 
considered diagnostic of O. thaeleri by Alberico (1990). 
The fact that O. thaeleri and O. dariensis have been col-
lected within 100 km of each other in what appears to be 
continuous habitat suitable for pocket gophers leads me to 
conclude that O. thaeleri is simply a southward extension 
of O. dariensis.

Family Heteromyidae Gray, 1868
Robert P. Anderson

Three subfamilies comprise the Heteromyidae, but only 
one of them occurs in South America. Whereas the 
Dipodomyinae (kangaroo rats and kangaroo mice) and 
Perognathinae (pocket mice, both silky and coarse- haired) 
occur exclusively in North America, the Heteromyinae 
(spiny pocket mice) range from southern Texas, United 
States, to central Ec ua dor (Patton 2005a). Heteromy-
ines represent a well- defi ned monophyletic group distinct 
from the two other subfamilies (M. S. Hafner 1981; J. 
C. Hafner and Hafner 1983; Wahlert 1991; J. C. Hafner 
et al. 2007). Of the two currently recognized genera of 

Map 21    Selected localities for Orthogeomys dariensis (●). Range in Panama 
from hall (1981). Contour line = 2,000 m.
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Perognathus: Gray, 1868:202; part (description of bicolor); 
not Perognathus Wied- Neuwied, 1839.

Xylomys Merriam, 1902:43; type species Heteromys (Xy-
lomys) nelsoni Merriam, 1902, by original designation 
(subgenus).
remarks :  F. Cuvier (1823d) described Saccomys an-

thophile, with type locality unknown, based on a single 
fl uid- preserved specimen. This specimen, however, is ap-
parently lost, as no holotype for the species appears in 
Rode (1945). The same specimen may have been the one in 
the Muséum National d’Histoire Naturelle in Paris studied 
by Desmarest (1817e) and considered by him to be conspe-
cifi c with Mus anomalus Thompson. Ellerman (1940:472) 
stated “the type species of Saccomys is presumably un-
identifi able.” The illustrations in F. Cuvier (1823d) show 
dental and external characters that allow placement of the 
Saccomys anthophile in Heteromys, but I concur that nei-
ther these illustrations nor the extensive textual description 
are suffi cient to associate the specimen with any par tic u lar 
species of the genus. Given the presently available informa-
tion, I consider S. anthophile to be a nomen dubium. Note 
relevant listings by various subsequent authors: Saccomys 
anthophilus Wagler, 1830:22 (incorrect subsequent spelling 
of anthophile F. Cuvier); H[eteromys]. anthophilus Alston, 
1880b:119 (name combination and incorrect subsequent 
spelling of anthophile F. Cuvier); and Saccomys anthopilus 
Ellerman, 1940:472 (incorrect subsequent spelling of an-
thophile F. Cuvier).

The species- level taxonomy of Heteromys remains 
highly problematic in Mexico and Central America, but 
South American species have received recent revisionary 
study. Just over two de cades ago, only six (D. F. Williams 
et al. 1993) or seven (Patton 1993) species  were recognized 
in the genus. However, karyotypic and allozymic studies 
indicate that the widespread Heteromys desmarestianus 
(currently considered to range from southern Mexico to 
northwestern Colombia) is composite (Rogers 1989, 1990; 
Mascarello and Rogers 1988). In addition, morphological 
studies have revealed several new species, bringing the 
number of currently recognized species in the genus to 10 
(R. P. Anderson and Jarrín 2002; R. P. Anderson 2003; R. 
P. Anderson and Timm 2006; R. P. Anderson and Gutiérrez 
2009). Whereas the species limits of Heteromys in Central 
America remain unclear (in par tic u lar in what currently 
is considered H. desmarestianus), the recent revisionary 
studies of South American species allow the current ac-
counts, which remain subject to evaluation with molecular 
data.

Even compared with other genera of rodents, specimens 
from many populations of Heteromys are extremely dif-
fi cult to identify to species, especially when only one or a 
few specimens are available from a single locality. Vast age- 

nations of the lophs of the upper molars and lophids of the 
lower molars tend to be smooth in species of Heteromys, 
but generally are pointed in all other heteromyids.

Genus Heteromys Desmarest, 1817

Species of Heteromys are medium- sized heteromyids (ap-
proximately 40– 130 g in adults) that constitute an easily 
recognizable element of the mammalian fauna of South 
America. Like all members of the superfamily Geomyoidea, 
they possess external fur- lined cheek pouches. Except for 
pocket gophers of the family Geomyidae (the sister group 
to the Heteromyidae), species of Heteromys represent the 
only South American mammals with such cheek pouches. In 
contrast to the subterranean pocket gophers (which evolved 
short, broad limbs and large claws for digging), Hetero-
mys (like other heteromyids) have small claws and long, 
thin forelimbs; the hindlimbs are characteristically well de-
veloped. In addition to their characteristic cheek pouches, 
most adult Heteromys (like other heteromyines) have spiny 
dorsal pelage, with dark brown or black spines intermixed 
with soft and generally slightly paler brown or gray hairs, 
creating a grizzled effect. However, the dorsal pelage of ju-
veniles of all species and even adults of some populations 
of some species is soft and more uniform in color. As in the 
rest of the subfamily, the ventral pelage of individuals of all 
ages lacks spines and is white, sharply demarcated from the 
dark pelage of the dorsum. A faint, narrow ventral stripe of 
dark hairs occurs in some individuals of some species in the 
midsagittal plane of the throat, chest, and/or abdominal re-
gions. The tail is long— as long as or longer than the length 
of the head and body. As in other heteromyines, reproduc-
tively active adult male Heteromys possess extremely large 
testes, with the scrotal sac extending well posterior and lat-
eral to the base of the tail and creating a distinctive outline 
in dorsal, ventral, and lateral views.

synonyms:
Mus: Thompson, 1815:161; part (description of anoma-

lus); not Mus Linnaeus, 1758.
Cricetus: Desmarest, 1817e:180; part (listing of anoma-

lus); not Cricetus Leske, 1779.
Heteromys Desmarest, 1817e:181; type species Mus anom-

alus Thompson, 1815, by monotypy.
Saccomys F. Cuvier, 1823c:186; type species Saccomys antho-

phile F. Cuvier, 1823d:422, by subsequent designation.
Loncheres: Kuhl, 1820:72; part (listing of anomala, pre-

sumably a mandatory change of spelling of anomalus to 
match gender of genus).

Dasynotus Wagler, 1830:21; type species Mus anomalus 
Thompson, 1815, by monotypy.

Cricetomys: Schinz, 1845:204; part (listing of anomalus); 
not Cricetomys Water house, 1840.
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to “Venezuela” (Alston 1880b:118– 119; see also D. F. 
Williams et al. 1993:102).

Heteromys thompsoni Gray, 1868:203; incorrect subse-
quent spelling of Heteromys thompsonii Lesson.

Heteromys melanoleucus Gray, 1868:204; type locality 
originally given as “Honduras” but subsequently cor-
rected to “Venezuela” (Alston 1880b:118– 119; see also 
D. F. Williams et al. 1993:102).

Heteromys bicolor: Alston, 1880b:119; name combination.
Heteromys jesupi J. A. Allen, 1899b:201; type locality “near 

Minca (at an alt. of 1000 ft. [305 m]), Santa Marta Dis-
trict, [Magdalena,] Colombia.”

Heteromys anomalus brachialis Osgood, 1912:54; type lo-
cality “El Panorama, Rio Aurare [= Río Anaure], east-
ern shore of Lake Maracaibo, [Zulia,] Venezuela.”

Heteromys anomalus jesupi: Osgood, 1912:54; name com-
bination, listed as subspecies.

Heteromys [(Heteromys)] anomalus anomalus: Ellerman, 
1940:475; name combination, listed as nominotypical 
subspecies.

[Heteromys (Heteromys)] melanoleucas Ellerman, 1940: 
475; incorrect subsequent spelling of Heteromys mela-
noleucus Gray.

Heteromys (Heteromys) anomalus hershkovitzi: Hernández- 
Camacho, 1956:3; type locality “Volcanes, cerca a la 
cabecera del corregimiento de Córdoba, Municipio de 
Caparrapí, Departamento de Cundinamarca; vertiente 
occidental de la Cordillera Oriental, Colombia. Alt. 250 
metros.” See also R. P. Anderson (1999:618).
description: Adults with following combination of 

characters (R. P. Anderson 2003; R. P. Anderson and Gutiér-
rez 2009; see also R. P. Anderson 1999): Dorsal pelage typi-
cally pale brown, strongly grizzled, with thin ochraceous 
hairs intermixed with spines, but occasionally almost uni-
formly dark slate gray, nearly uniform to moderately grizzled 
(in wet lowlands of Zulia state, Venezuela, in some parts 
of Cordillera de Mérida, in mesic areas of Monagas and 
Sucrestates, Venezuela, and on islands of Trinidad and To-
bago); weak patch of dark coloration present on dorsal and 
external surfaces of forelimbs; ears distinctively rounded, 
brown to gray and large relative to body size; orange band 
on fl anks absent; plantar surface of hindfeet naked. Skull 
variable in size geo graph i cally, average to large for genus 
(occipitonasal length 31.1– 39.0 mm in adult specimens of 
age class 4 of Rogers and Schmidly [1982]); rostrum mod-
erately long and moderately tapered anteriorly, without 
anterodorsal fl are; anterior portion of premaxillary convex 
(infl ated), forming a smooth (not stepped) lateral border of 
rostrum; interorbital constriction narrow; braincase narrow 
and not infl ated; interparietal variable in size and shape; tu-
bercle or swelling at posteroventral border of infraorbital 
foramen absent; mesopterygoid fossa formed by long, thin 

related cranial variation exists in size and shape, coupled 
with substantial ontoge ne tic changes in pelage; hence, age 
must be taken into account for valid comparisons and re-
liable identifi cations (Rogers and Schmidly 1982). Direct 
comparison with previously identifi ed specimens from 
large series at single localities (in which age- related varia-
tion can be appreciated) is highly desirable and often nec-
essary to ensure correct identifi cation.

KEY TO THE SOUTH AMERICAN SPECIES 
OF HETEROMYS:
1. Braincase narrow relative to length of skull; interorbital 

constriction narrow relative to length of skull  . . . . . . 2
1′. Braincase wide relative to length of skull; interorbital 

constriction wide relative to length of skull  . . . . . . . . 3
2. Size diminutive (rostral length <13.4 mm in adults); little 

or no dark coloration present on dorsal and external 
surfaces of forelimbs. . . . . . . . . . . . Heteromys oasicus

2′. Size typical for genus (rostral length >13.4 mm in 
adults); patch of moderately dark coloration present on 
dorsal and external surfaces of forelimbs  . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Heteromys anomalus

3. Rostrum short; dorsal coloration chocolate brown . . . .  
. . . . . . . . . . . . Heteromys desmarestianus crassirostris

3′. Rostrum typical in length for genus; dorsal coloration 
dark slate gray or black  . . . . . . . . . . . . . . . . . . . . . . . 4

4. Braincase distinctly infl ated . . . . . . Heteromys australis
4′. Braincase not infl ated, or only moderately so . . . . . . . 5
5. Zygomatic arches wide and bowed . . .Heteromys teleus
5′. Zygomatic arches not distinctly bowed, but rather par-

allel sided, or nearly so . . . . . . . Heteromys catopterius

Heteromys anomalus (Thompson, 1815)
Ca rib be an Spiny Pocket Mouse

synonyms:
Mus anomalus Thompson, 1815:161; type locality “Trini-

dad . . .  [near] St. Anne’s barracks,” Trinidad and Tobago.
Cricetus anomalus: Desmarest, 1817e:180; name combina-

tion.
[Heteromys] anomalus: Desmarest, 1817e:181; name com-

bination and formation as type species by monotypy; 
fi rst use of current name combination.

Loncheres anomala: Kuhl, 1820:72; name combination.
Heteromys Thompsonii Lesson, 1827:264; type locality 

“la Trinité,” Trinidad, Trinidad and Tobago.
[Dasynotus] anomalus: Wagler, 1830:21; name combination.
Cr[icetomys]. anomalus: Schinz, 1845:204; name combi-

nation.
Heteromys Thomsonii Schinz, 1845:204; incorrect subse-

quent spelling of Heteromys thompsonii Lesson.
Perognathus bicolor Gray, 1868:202; type locality origi-

nally given as “Honduras” but subsequently corrected 
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Río Potosí (R. P. Anderson 2003); Zulia, El Panorama, 
Río Anaure (type locality of Heteromys anomalus brachi-
alis Osgood).

subspecies :  A thorough review of geographic varia-
tion in this relatively widespread species has yet to be un-
dertaken, and I do not recognize subspecies at this time 
(but see D. F. Williams et al. 1993 and Patton 2005a for 
recognition of four subspecies).

natural history:  Heteromys anomalus inhabits 
both primary and secondary forests, as well as some low- 
intensity agricultural settings (R. P. Anderson 1999, 2003; 
R. P. Anderson and Gutiérrez 2009). Most localities are in 
evergreen and deciduous forests; the available information 
for rec ords in landscapes dominated by nonforested vegeta-
tion indicates that the species is restricted to areas of denser 
vegetation (e.g., gallery forests) in such situations (Osgood 
1912; August 1984; Soriano and Clulow 1988; R. P. An-
derson 2003; R. P. Anderson and Gutiérrez 2009). Mark– 
recapture studies at Bush Bush Forest on Trinidad docu-
mented limited movement for individuals of the species 
(<300 ft [ca. 90 m]; Worth et al. 1968). Eisenberg (1963) 
reported some behavioral information for the species.

remarks :  The karyotype is characterized by 2n = 60 
and FN = 68 (Engstrom et al. 1987).

Heteromys australis Thomas, 1901
Southern Spiny Pocket Mouse

synonyms:
Heteromys australis Thomas, 1901c:194; type locality “St. 

[San] Javier, Lower Cachabi River [Río Cachaví], [Es-
meraldas,] N[orthern]. Ec ua dor. Alt. 20 m.”

Heteromys lomitensis J. A. Allen, 1912:77; type locality 
“Las Lomitas, Cauca [now Valle del Cauca], Colom-
bia . . .  Altitude 5000 feet [1,524 m], west slope of 
Western Andes.”

hamular pro cesses of pterygoids; optic foramen especially 
small, with posterior margin formed by strong bar of bone. 
PM4 with straight, moderately long fold in anterior margin 
of posterior loph; pm4 with three lophids.

distribution:  This species is found in low eleva-
tions along Ca rib be an coast of Colombia and Venezuela 
(east of Río Atrato), upper Río Magdalena valley of Co-
lombia, gallery forests of llanos (savannas) of Venezuela 
north of Río Orinoco, and up to middle elevations on 
adjacent slopes of Sierra Nevada de Santa Marta, Cordil-
lera Central (of Colombia; eastern versant only), Cordil-
lera Oriental (of Colombia; western versant only), Ser-
ranía de Perijá, Cordillera de Mérida, Cordillera de la 
Costa (of Venezuela), and other coastal ranges; it also 
inhabits the Ca rib be an islands of Margarita, Trinidad, 
and Tobago; the known elevational range is from near 
sea level to 2,430 m, but most occurrences are from sea 
level to approximately 1,600 m (R. P. Anderson and So-
riano 1999; R. P. Anderson 2003; R. P. Anderson and 
Gutiérrez 2009).

selected localit ies  (Map 22): COLOMBIA: 
Antioquia, Hacienda Barro, 12 km S of Caucasia (R. P. An-
derson 2003), Urabá, Río Currulao (R. P. Anderson 2003); 
Atlántico, Ciénaga de Guájaro, Sabana Larga (R. P. Ander-
son 2003); Cundinamarca, Volcanes, Municipio de Cap-
arrapí (type locality of Heteromys [Heteromys] anomalus 
hershkovitzi Hernández- Camacho); Huila, Camp Coscor-
rón, Hacienda San Diego, 17 km SE of Villavieja (R. P. An-
derson 2003); La Guajira, Las Marimondas, Fonseca (R. P. 
Anderson 2003); Magdalena, Mamatoca (R. P. Anderson 
2003); Norte de Santander, Guamalito, near El Carmen (R. 
P. Anderson 2003), Finca La Palma, Durania (R. P. Ander-
son 2003). TRINIDAD AND TOBAGO: Tobago, Pigeon 
Peak, Tobago Forest Reserve, 2.5 km SSW of Charlotte-
ville (R. P. Anderson and Gutiérrez 2009); Trinidad, Bo-
tanic Gardens, behind St. Anne’s barracks (type locality 
of Mus anomalus Thompson), Mayaro (R. P. Anderson 
and Gutiérrez 2009). VENEZUELA: Anzoátagui, Paso 
Los Cocos, Río Caris, S of El Tigre (R. P. Anderson and 
Gutiérrez 2009), Pekín Abajo, Río Neverí (R. P. Ander-
son and Gutiérrez 2009); Falcón, Cerro la Danta, Sierra 
de San Luis, Parque Nacional J. C. Falcón (R. P. Ander-
son 2003); Guárico, Fundo Pecuario Masaguaral, 45 km 
(by road) S of Calabozo (R. P. Anderson and Gutiérrez 
2009); Miranda, Estación Experimental Río Negro (R. P. 
Anderson and Gutiérrez 2009); Monagas, Caripito (R. P. 
Anderson and Gutiérrez 2009); Nueva Esparta, San Juan, 
Cerro Copey (R. P. Anderson and Gutiérrez 2009); Por-
tuguesa, Cogollal, near Guanarito (R. P. Anderson 2003); 
Sucre, población de Macuro, Distrito Valdez (R. P. An-
derson and Gutiérrez 2009), entre Cariaco y Chacopata 
(R. P. Anderson and Gutiérrez 2009); Táchira, Urbante, 

Map 22    Selected localities for Heteromys anomalus (●) and Heteromys 
desmarestianus crassirostris ( ). Range of H. desmarestianus in Panama follows 
Hall (1981). Contour line = 2,000 m.
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Unguía, upper Río Ipetí; Córdoba, Socorré, upper Río 
Sinú; Cundinamarca, Paime; Huila, near San Adolfo, 
Río Aguas Claras, Río Suaza; Nariño, Barbacoas (R. 
P. Anderson and Jarrín 2002); Valle del Cauca, Bahía 
Málaga, Quebrada Valencia, road to Quebrada Alegría, 
Reserva Forestal Yotoco. EC UA DOR: Carchi, El Pailón 
(Anderson and Jarrín 2002); Esmeraldas, San Javier, Río 
Cachaví (type locality of Heteromys australis Thomas); 
Pichincha, Cooperativa Salcedo Lindo, on road from Pe-
dro Vicente Maldonado to Encampamento de CODESA 
(R. P. Anderson and Jarrín 2002). VENEZUELA: Táchira, 
Presa La Honda, 10 km SSE of Pregonero (R. P. Ander-
son 2003).

subspecies :  A thorough review of geographic varia-
tion in this relatively widespread species has yet to be un-
dertaken, and I do not recognize subspecies (but see D. F. 
Williams et al. 1993 and Patton 2005a for recognition of 
three subspecies).

natural history:  Heteromys australis inhabits 
very wet, unseasonal evergreen forests, but very little addi-
tional information regarding its natural history is available 
(R. P. Anderson 1999; R. P. Anderson and Jarrín 2002).

Heteromys australis consicus Goldman 1913:8; type local-
ity “Cana (altitude 2000 feet [610 m]), [Darién,] East-
ern Panama.”

Heteromys australis australis: Goldman, 1913:8; name 
combination, listed as nominotypical subspecies; see 
also Goldman (1913:9).

Heteromys australis lomitensis: Goldman, 1913:8; name 
combination, listed as subspecies; see also Goldman 
(1913:9).

Heteromys australis pacifi cus Pearson 1939:4; type locality 
“Amagal, [Darién,] eastern Panama, altitude 1000 feet 
[305 m]”.

Heteromys lomitansis Cabrera, 1961:513; incorrect subse-
quent spelling of Heteromys lomitensis J. A. Allen.
description:  Adults characterized by (R. P. Ander-

son 1999, 2003, R. P. Anderson and Jarrín 2002; see also 
R. P. Anderson et al. 2006) dorsal coloration of dark slate 
gray or black, nearly uniform or moderately grizzled with 
thin ochraceous hairs intermixed with spines; distinctive 
patch of dark coloration present on dorsal and exter-
nal surfaces of forelimbs; ears black and small; orange 
band on fl anks absent; plantar surface of hindfeet naked. 
Skull average to small for genus (occipitonasal length 
32.1– 36.0 mm in specimens of age class 4 of Rogers and 
Schmidly [1982] from Ec ua dor and southwestern Colom-
bia; see also R. P. Anderson [1999]); rostrum unremark-
able for genus, but moderately tapered anteriorly, with-
out anterodorsal fl are; anterior portion of premaxillary 
convex (infl ated), forming smooth (not stepped) lateral 
border of rostrum; interorbital constriction wide; brain-
case wide and distinctly infl ated; interparietal wide; tu-
bercle or swelling at posteroventral border of infraorbital 
foramen absent; mesopterygoid fossa formed by long, 
thin hamular pro cesses of pterygoids; optic foramen espe-
cially small, with posterior margin formed by strong bar 
of bone. PM4 with straight, moderately long fold in an-
terior margin of posterior loph; pm4 with three lophids.

distribution:  Low elevations along Pacifi c coast 
of northwestern South America, from northwestern Ec-
ua dor through western Colombia to eastern Panama, and 
up to middle and high elevations on adjacent slopes of 
the Cordillera Occidental (of Ec ua dor), Cordilleras Oc-
cidental and Central (of Colombia), Cordillera Oriental 
(of Colombia; western versant only), and Cordillera de 
Mérida (Río Uribante drainage only, apparently disjunct) 
in western Venezuela. The known elevational range is 
from near sea level to 2,450 m, but most occurrences are 
found from sea level to approximately 2,000 m (R. P. An-
derson 1999; R. P. Anderson and Jarrín 2002).

selected localit ies  (Map 23; from R. P. An-
derson 1999, except as noted): COLOMBIA: Antio-
quia, Alto Bonito, Purí, above Cáceres; Chocó, Bagadó, 

Map 23    Selected localities for Heteromys australis (●) and Heteromys teleus 
( ). The disjunct locality of H. australis in the Cordillera de Mérida of Venezu-
ela is mapped separately from the remainder of the species’ distribution; its 
range in Panama follows Hall (1981). Contour line = 2,000 m.
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ary forests (R. P. Anderson and Gutiérrez 2009). Rood 
(1963) and Rood and Test (1968) provided substantial in-
formation regarding the reproduction, development, diet, 
and behavior for the species.

remarks :  The karyotype is characterized by 2n = 60 
and FN = 72 (Schmid et al. 1992). However, the FN re-
ported by those authors included the four arms of the fe-
male sex chromosomes; thus, the autosomal FN is actually 
68 (R. P. Anderson and Gutiérrez 2009). The Y chromo-
some of this species shows exceptional quinacrine- positive 
heterochromatin, indicating a preponderance of AT- rich 
sequences (Schmid et al. 1992).

Heteromys desmarestianus Gray, 1868
Desmarest’s Spiny Pocket Mouse

synonyms:  [Synonymy for forms from Mexico and 
elsewhere in Central America not included; see Hall 1981; 
D. F. Williams et al. 1983.]
Heteromys desmarestianus Gray, 1868:204; type local-

ity “Coban [Cobán],” Departamento de Alta Verapaz, 
Guatemala.

Heteromys crassirostris Goldman, 1912b:10; type locality 
“near head of Rio Limon [Río Limón] (altitude 5,000 
feet [1,524 m]), Mount Pirri [= Cerro Pirre], [Darién,] 
eastern Panama.”

Heteromys desmarestianus crassirostris: Goldman, 1920: 
115; name combination, listed as valid subspecies; see 
also Goldman (1920:117– 118).

remarks :  The karyotype is unknown. Populations in 
central Colombia may be specifi cally distinct from H. aus-
tralis (R. P. Anderson 1999:620).

Heteromys catopterius R. P. Anderson 
and Gutiérrez, 2009
Overlook Spiny Pocket Mouse

synonyms:
Heteromys anomalus: Tate, 1947:66; part; fi rst name com-

bination applied.
Heteromys catopterius R. P. Anderson and Gutiérrez, 

2009:40; type locality “Venezuela: Aragua: Rancho 
Grande, near Biological Station, 13 km NW Maracay, at 
3576 ft [1,090 m].”
description:  Adults with following combination of 

characters (R. P. Anderson and Gutiérrez 2009): dorsal col-
oration dark slate gray or black, moderately grizzled with 
thin ochraceous hairs intermixed with spines; distinctive 
patch of dark coloration present on dorsal and external 
surfaces of forelimbs; ears dark gray to black and medium 
in size; orange band on fl anks absent; plantar surface of 
hindfeet naked. Skull average to large for genus (occipito-
nasal length 34.7– 38.7 mm in adult specimens of age class 
4 of Rogers and Schmidly [1982]); rostrum long and wide, 
only slightly to moderately tapered anteriorly, without an-
terodorsal fl are; anterior portion of premaxillary convex 
(infl ated), forming a smooth (not stepped) lateral border of 
rostrum; interorbital constriction wide; braincase wide and 
moderately infl ated; interparietal wide; tubercle or swelling 
at posteroventral border of infraorbital foramen absent; 
mesopterygoid fossa formed by long, thin hamular pro-
cesses of pterygoids; optic foramen especially small, with 
posterior margin formed by strong bar of bone. PM4 with 
straight, moderately long fold in anterior margin of poste-
rior loph; pm4 with three lophids.

distribution:  Middle- to- high elevations of the 
Cordillera de la Costa of Venezuela. The known eleva-
tional range is from 350 to 2,425 m, but most rec ords are 
above approximately 700 m (R. P. Anderson and Gutiérrez 
2009).

selected localit ies  (Map 24; from R. P. Ander-
son and Gutiérrez 2009). VENEZUELA: Aragua, Cam-
pamento Rafael Rangel, Loma de Hierro [= Minas de 
Niquel], 10 km (by road) WNW [NNE] of Tiara; Cara-
bobo, Campamento La Justa, Río Morón; Miranda, 
25 km (by road) N of Altagracia de Orituco, Hacienda Las 
Planadas; Monagas, 2 km N and 4 km W of Caripe, near 
San Agustín.

subspecies :  Heteromys catopterius is monotypic.
natural history:  Heteromys catopterius inhabits 

wet montane forests, particularly cloud forests with many 
palms, and has been collected in both primary and second-

Map 24    Selected localities for Heteromys catopterius (●) (note disjunct range, 
with absence from the lowlands of the Depresión de Unare on the coast) and 
Heteromys oasicus ( ). Contour line = 2,000 m.
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regarding the valid name for the species present in extreme 
northwestern Colombia. These populations are provision-
ally referred to  here as H. d. crassirostris (following R. P. 
Anderson 1999; R. P. Anderson et al. 2006). A karyotype 
for these populations is unknown.

Heteromys oasicus R. P. Anderson, 2003
Paraguaná Spiny Pocket Mouse

synonyms :
Heteromys anomalus: Bisbal- E., 1990:180; fi rst name 

combination applied.
Heteromys oasicus R. P. Anderson, 2003:9; type locality 

“Venezuela: Estado Falcón: 49 km N, 32 km W of Coro, 
Cerro Santa Ana, at 550 m.”
description:  Adults have following combination of 

characters (R. P. Anderson 2003). Dorsal pelage very pale 
brown, strongly grizzled with thin ochraceous hairs inter-
mixed with spines; little or no dark coloration on dorsal 
and external surfaces of forelimbs; ears pale brown and 
large relative to body size; orange band on fl anks absent; 
plantar surface of hindfeet naked. Skull diminutive for ge-
nus (occipitonasal length 29.7– 31.2 mm in adult specimens 
of age class 4 of Rogers and Schmidly [1982]); rostrum 
short and strongly tapered anteriorly, without anterodorsal 
fl are; anterior portion of premaxillary convex (infl ated), 
forming a smooth (not stepped) lateral border of rostrum; 
interorbital constriction narrow; braincase narrow and not 
infl ated; interparietal moderately wide and rounded later-
ally; tubercle or swelling at posteroventral border of in-
fraorbital foramen absent; mesopterygoid fossa formed by 
long, thin hamular pro cesses of pterygoids; optic foramen 
especially small, with posterior margin formed by strong 
bar of bone. PM4 with straight, moderately long fold in 
anterior margin of posterior loph; pm4 with three lophids.

distribution:  Low- to- middle elevations of Cerro 
Santa Ana and Fila de Monte Cano on the Península de 
Paraguaná in northwestern Venezuela; known elevational 
range from 90 to 700 m (R. P. Anderson et al. 2012).

selected localit ies  (Map 24): VENEZUELA: 
Falcón, 49 km N and 32 km W of Coro, Cerro Santa Ana 
(type locality of Heteromys oasicus R. P. Anderson).

subspecies :  Heteromys oasicus is monotypic.
natural history:  Heteromys oasicus inhabits 

small, isolated areas of forests, especially evergreen vegeta-
tion on the upper slopes of Cerro Santa Ana, but it also has 
been captured in riparian vegetation at lower elevations 
(i.e., on the lower slopes of Cerro Santa Ana and along the 
Fila de Monte Cano; R. P. Anderson 2003).

remarks :  The karyotype is unknown.

Heteromys teleus R. P. Anderson and Jarrín, 2002
Ec ua dorean Spiny Pocket Mouse

Heteromys d[esmarestianus]. acutirostris R. P. Anderson, 
1999:623; incorrect subsequent spelling of Heteromys 
crassirostris Goldman; editor’s error.
description:  (For H. desmarestianus crassirostris, 

see Remarks.) Adults with following combination of char-
acters (R. P. Anderson 1999; see also R. P. Anderson and 
Timm 2006 and R. P. Anderson et al. 2006): dorsal pelage 
chocolate brown, only moderately grizzled with thin ochra-
ceous hairs intermixed among spines; distinctive patch of 
dark coloration present on dorsal and external surfaces of 
forelimbs; ears small; orange band on fl anks absent; plantar 
surface of hindfeet naked. Skull small for genus (occipito-
nasal length 32.2– 35.1 mm in adult specimens of age classes 
4 and 5 of Rogers and Schmidly [1982; published data for 
age class 4 not available]); rostrum distinctively short, wide, 
and strongly tapered anteriorly, without anterodorsal fl are; 
anterior portion of premaxillary convex (infl ated), forming 
smooth (not stepped) lateral border of rostrum; interorbital 
constriction wide; braincase wide and moderately infl ated; 
interparietal moderately wide; tubercle or swelling at pos-
teroventral border of infraorbital foramen absent; mesop-
terygoid fossa formed by long, thin hamular pro cesses of 
pterygoids; optic foramen small, with posterior margin 
formed by strong bar of bone. PM4 with bent, extremely 
long fold in anterior margin of posterior loph; pm4 with 
three lophids.

distribution:  Defi nitive distribution of this species 
of the H. desmarestianus species complex is only confi rmed 
for extreme northwestern Colombia and eastern Panama 
along the Serranía del Darién and associated mountain 
chains (R. P. Anderson 1999; R. P. Anderson et al. 2006).

selected localit ies  (Map 22, in South Amer-
ica): COLOMBIA: Chocó, Alto de Barrigonal, Serranía del 
Darién (R. P. Anderson 1999).

subspecies :  Heteromys desmarestianus, as currently 
conceived, is polytypic, with 12 subspecies recognized (D. 
F. Williams et al. 1993; Patton 2005a). As presently under-
stood, only H. d. crassirostris Goldman extends into South 
America (see Remarks).

natural history:  This form is known from cloud 
forests along the Colombian- Panamanian border, where it 
is locally common (R. P. Anderson 1999). The contents of 
cheek pouches have included a variety of seeds, nuts, and 
other items (R. P. Anderson 1999).

remarks :  Morphological, karyological, and allozy-
mic data indicate that, as currently conceived, Heteromys 
desmarestianus represents a complex of several species 
(Mascarello and Rogers 1988; Rogers 1989, 1990; R. P. 
Anderson and Timm 2006; R. P. Anderson et al. 2006). 
Detailed specimen- based studies of alpha- level taxonomy 
are needed to elucidate the species in this complex, and 
current knowledge does not permit defi nitive conclusions 
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Suborder Myomorpha Brants, 1855
James L. Patton

Infraorder Myodonta Schaub, in Grassé 
and Dekeyser, 1955

Superfamily Muroidea Illiger, 1811

Family Cricetidae G. Fischer, 1817

The muroid rodents of the suborder Myomorpha comprise 
three subfamilies of the Cricetidae in South America. Two 
of these, the Neotominae and Tylomyinae, are North or 
Middle American lineages of which a single genus of the 
latter and two of the former extend into northwestern 
South America. The third, the Sigmodontinae, are highly 
diverse and largely autochthonous to that continent, with 
a few members extending north into Middle America and 
reaching a northern limit in the northeastern United States. 
These three groups, together with the Holarctic Arvicoli-
nae and Old World Cricetinae, are currently included in 
the Cricetidae (e.g., Musser and Carleton 2005). Initial 
molecular analyses (e.g., Jansa and Weksler 2004; Step-
pan, Adkins, and Anderson 2004) failed to recover robust 
phyloge ne tic relationships among the three subfamilies 
that occur in South America. However, three recent taxon 
and gene- expanded studies (Parada et al. 2013; Schenk 
et al. 2013; J. F. Vilela et al. 2013) supported a sister rela-
tionship between the Tylomyinae and Sigmodontinae; the 
latter authors posited the split between the two subfamilies 
at about 18 mya based on a time- calibrated ultrmetric tree 
analysis.

Musser and Carleton (2005) detailed the long and tortu-
ous history of the concept of the Muroidea, answering the 
question these two authors had posed in 1984 about the 
number of families to recognize and the family- group ranks 
for those lineages recognized in the New World, specifi cally 
South America. Although refi nements to what is known of 
phyletic relationships and group membership will continue, 
particularly with the future expansion of molecular analy-
ses, the three subfamilies of Cricetidae now recognized as 
part of the native fauna of South America will likely remain 
stable into the foreseeable future (see Schenk et al. 2013).

The Sigmodontinae comprise the vast majority of crice-
tid rodents in South America, representing a large radia-
tion (approximately 84 genera and nearly 380 species), 
with representatives occupying virtually all habitats from 
sea level to the high Andes, and from evergreen rainforests 
of the Amazon to some of the world’s most xeric commu-
nities along the Pacifi c coast from central Peru to northern 
Chile. Only single species of Reithrodontomys and of Isth-
momys of the otherwise highly diverse and mostly North 

synonyms :
Heteromys australis: Albuja, 1992:125; fi rst name combi-

nation applied.
Heteromys teleus R. P. Anderson and Jarrín, 2002:6; type 

locality “Ec ua dor: Provincia Guayas [now Santa Elena]: 
Cerro Manglar Alto, western slope . . .  2000 ft [610 m].”
description:  Adults with following combination 

of characters (R. P. Anderson and Jarrín 2002; see also R. 
P. Anderson et al. 2006): dorsal coloration dark slate gray 
or black, nearly uniform or moderately grizzled with thin 
ochraceous hairs intermixed with spines; distinctive patch 
of dark coloration on dorsal and external surfaces of fore-
limbs; ears black and small to medium in size; orange band 
on fl anks absent; plantar surface of hindfeet naked. Skull 
size average to large for genus (occipitonasal length 35.5– 
38.3 mm in adult specimens of age class 4 of Rogers and 
Schmidly [1982]); rostrum extremely wide and only slightly 
to moderately tapered anteriorly, without anterodorsal fl are; 
anterior portion of premaxillary convex (infl ated), forming 
smooth (not stepped) lateral border of rostrum; interorbital 
constriction moderately wide; braincase moderately wide 
and not infl ated; interparietal narrow and rounded laterally; 
tubercle or swelling at posteroventral border of infraorbital 
foramen absent; mesopterygoid fossa formed by long, thin 
hamular pro cesses of pterygoids; optic foramen especially 
small, with posterior margin formed by strong bar of bone. 
PM4 with straight, moderately long fold in anterior margin 
of posterior loph; pm4 with three lophids.

distribution:  Low elevations along the Pacifi c 
coast of central- western Ec ua dor, and up to middle eleva-
tions on adjacent slopes of Cordillera Occidental and Cor-
dillera de Chongón- Colonche of Ec ua dor. The known el-
evational range is from near sea level to 2,000 m, but most 
rec ords are from sea level to approximately 600 m (R. P. 
Anderson and Jarrín 2002).

selected localit ies  (Map 23; from R. P. Ander-
son and Jarrín 2002): EC UA DOR: Cotopaxi, San Fran-
cisco de las Pampas, Reserva Bosque Nublado Otonga; 
Esmeraldas, Quinindé; Los Ríos, Estación Biológica Pedro 
Franco Dávila, Jauneche; Santa Elena, Cerro Manglar 
Alto, western slope (type locality of Heteromys teleus R. P. 
Anderson and Jarrín).

subspecies :  Heteromys teleus is monotypic.
natural history:  Heteromys teleus inhabits ever-

green but seasonal forests and is tolerant of moderate levels 
of disturbance (R. P. Anderson and Jarrín 2002). In the re-
gion near the type locality, almost all specimens  were cap-
tured on the banks of small streams (R. P. Anderson and 
Jarrín 2002). R. P. Anderson and Martínez- Meyer (2004) 
provided an estimate of the species’ potential geographic 
distribution and a preliminary conservation assessment.

remarks :  The karyotype is unknown.
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2. Body size relatively large ( >100 g); tail naked, scales 
large and conspicuous; anterocone bifurcated by deep 
anteromedian fl exus dividing two equally large cusps; 
cusps arranged in opposite pattern; upper incisors 
smooth, ungrooved; supraorbital region with well- 
developed ledges that extend across the parietals to 
the lambdoidal crest as pronounced ridges; glans penis 
short and broad, the bony baculum short and broad, 
not extending beyond tip of glans, with long cartilagi-
nous tip, crater incipiently developed; male accessory 
reproductive glands include a single pair of preputials, 
long and intestiniform vesiculars  . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . .Tylomyinae (Tylomys)

2′. Body size smaller (<50 g); tail thinly haired, scales not 
conspicuous; anterocone undivided or bifurcated by weak 
fl exus dividing two small conules; cusps weakly alter-
nate in pattern; upper incisors with or without single 
groove on anterior face; interorbital region smooth to 
slightly beaded; temporal ridges absent; glans penis 
elongated, and baculum long and thin, extending beyond 
glans tip, without cartilaginous tip, crater absent; male 
accessory reproductive glands lack preputials but in-
clude J-shaped vesiculars  . . . . . . . . . . . . . . . . . . . . . . 3

3. Body size diminutive (head and body length 70– 90 mm); 
upper incisors with longitudinal groove on anterior 
face. . . . . . . . . . . . . . . Neotominae (Reithrodontomys)

3′. Body size larger (head and body length 150– 200 mm); 
upper incisors with smooth anterior face  . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . Neotominae (Isthmomys)
remarks :  Sigmodon alstoni is the only sigmodontine 

in trans- Andean northwestern South America that shares 
with Tylomys the wide supraorbital ledges that extend 
across the parietals as distinct ridges and end at the lamb-
doidal crest. These two taxa, however, do not occur in the 
same area, and they are distinct in habitat (lowland grass-
lands versus montane forest, respectively). Cranially the 
two can be easily distinguished by their (respectively) pla-
nar versus cuspidate teeth, narrow (< rostral breadth) ver-
sus broad ( > rostral breadth) interorbital regions, broad 
zygomatic plates with pronounced spines and deep zygo-
matic notches (when viewed from above) versus narrow 
zygomatic plates without spines and thus imperceptible zy-
gomatic notches, among a number of other easily observed 
craniodental differences.

Externally, Sigmodon has a well- furred, dorsoventrally 
bicolored tail, elongated hindfeet, and coarse, hispid fur. 
Tylomys has a naked, anteroposteriorly bicolored tail, 
short and broad hindfeet, and soft fur. Sigmodon alstoni 
and Reithrodontomys also share grooved upper incisors, 
but these two are also readily separable externally by size 
(large versus small) and tail length (shorter than versus 
longer than head and body), and cranially also by planar 

or Middle American Neotominae (16 genera, 124 species; 
Musser and Carleton 2005), and of Tylomys of the much 
less diverse Middle American Tylomyinae (four genera, 10 
species; Musser and Carleton 2005), extend into South 
America. Neotomine and tylomyine taxa are limited to 
western Colombia and adjacent Ec ua dor; throughout the 
remainder of the continent, only members of the Sigmo-
dontinae are found.

Craniodental, skeletal, and soft anatomical traits for 
representative genera of each of the three subfamilies of 
Cricetidae that occur in South America are described and 
illustrated in Carleton (1980), Steppan (1995), Pacheco 
2003), and Weksler (2006). Focus should be on those 
trans- Andean genera in the northwestern part of the conti-
nent, the only region where members of the three subfami-
lies may be found together or in close proximity: Tylomys, 
the sole member of the Tylomyinae in South America, Isth-
momys and Reithrodontomys of the Neotominae, and 25 
genera of the Sigmodontinae.

Only a few obvious traits are needed to distinguish Ty-
lomys from Reithrodontomys and Isthmomys, or the lat-
ter two from each other. Distinguishing each of these three 
from the array of trans- Andean sigmodontine genera, how-
ever, is more challenging, both because of phyletic diversity 
(these 25 genera belong to fi ve of the nine currently rec-
ognized tribes) and because of disparate morphologies re-
sulting from adaptation to the very wide array of occupied 
environments. The key emphasizes characters that read-
ily distinguish Tylomys from Reithrodontomys and Isth-
momys, and it pairs these comparisons only with the few 
co- occurring sigmodontine genera that share one or more 
character sets.

KEY TO THE SOUTH AMERICAN SUBFAMILIES 
OF CRICETIDAE (LIMITED TO THOSE GENERA 
IN TRANS- ANDEAN REGION OF EC UA DOR 
AND COLOMBIA):
1. Upper incisors either ungrooved or grooved; lower third 

molar medium to large ( >25% mandibular toothrow 
length); glans penis lacks dorsal papilla and lateral bac-
ular mounds (cartilaginous baculum with single, medial 
digit), with crater absent or only incipiently developed; 
male accessory reproductive glands include no or only 
single pair of preputials; vesiculars variable but not 
J-shaped  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1′. Upper incisors uniformly ungrooved (except for Sigmo-
don alstoni); lower third molar small (<23% mandibu-
lar toothrow length); glans penis of males with dorsal 
papilla, lateral bacular mounds (cartilaginous baculum 
tridigitate), and deep crater; male accessory reproduc-
tive glands include one or two pairs of preputials; ve-
siculars J-shaped . . . . . . . . . . . . . . . . . . Sigmodontinae
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synonyms :
Megadontomys: Bangs, 1902:27; part (description of fl avi-

dus); not Megadontomys Merriam, 1898.
Peromyscus: Osgood, 1909:221 (listing of fl avidus); part; 

not Peromyscus Gloger, 1841.
Isthmomys Hooper and Musser, 1964:12; type species 

Megadontomys fl avidus Bangs, by original designation; 
as subgenus of Peromyscus.
remarks :  Hooper and Musser (1964) proposed Isth-

momys as a subgenus of Peromyscus. Hooper (1968) main-
tained this rank, but Carleton (1980, 1989) subsequently 
provided an emended diagnosis and accorded generic sta-
tus. Pine et al. (1979:357), citing Article 13:1.1 of the Code, 
argued that the generic name as proposed by Hooper and 
Musser (1964) was a nomen nudum. Subsequently, Pine (in 
Honaki, Kinman, and Koeppl 1982:421) wrote that Car-
leton (1980:124) may have made Isthmomys available. Nei-
ther Carleton (1989) nor Musser and Carleton (1993, 2005) 
accepted Pine’s position, and continued to list Hooper and 
Musser (1964) as the author of the name.

Although the placement of Isthmomys in the Neotomi-
nae is noncontroversial, its phyloge ne tic relationship to other 
genera remains ambiguous. Carleton (1980) grouped Isth-
momys in a clade with Megadontomys, based on a number 
of shared morphological characters. Alternatively, Rogers 
et al. (2004), using 25 allozyme loci, hypothesized a phyletic 
relationship between Isthmomys and Reithrodontomys, a 
result supported by subsequent analyses of the mtDNA cy-
tochrome-b gene (Bradley et al. 2007), although not by other 
mitochondrial sequences (Engle et al. 1998). Two species (I. 
fl avidus and I. pirrensis) are currently recognized (Hall 1981; 
Musser and Carleton 2005). Middleton (2007), in an unpub-
lished M.S. thesis, examined morphometric relationships be-
tween them, confi rming their phenotypic distinction.

Isthmomys pirrensis (Goldman, 1912)
Mount Pirri Deer Mouse

synonyms :
Peromyscus (Megadontomys) pirrensis Goldman, 1912b:5; 

type locality “near head of Rio Limon (altitude 4,500 
feet), Mount Pirri, [Darién,] eastern Panama.”

[Peromyscus] Isthmomys pirrensis: Hooper and Musser, 
1964:13; name combination.

[Isthmomys] pirrensis: Carleton, 1980:124; fi rst use of cur-
rent name combination.
description:  Size large (total length 342– 376 mm, 

tail length 185– 204 mm, hindfoot length 36– 36.5 mm); 
upper parts dark brownish cinnamon to cinnamon rufous 
lined with black, becoming grayish brown on head and 
more rusty on rump; sides brighter, more rufescent; ven-
ter dull buffy white with gray basal color of fur apparent 
throughout; tail brownish and nearly unicolored.

versus cuspidate molars, ledged versus smoothly rounded 
interorbital edges, and zygomatic plates with and without 
dorsal spines.

Subfamily Neotominae Merriam, 1894

Musser and Carleton (2005:1048) reviewed the concept 
and taxonomic history of the Neotominae, a group in 
which Merriam (1894) originally included only the North 
American woodrats (genus Neotoma) and certain South 
American fossils with high- crowned molars (Ptyssopho-
rus and Tretomys, both now regarded as synonyms of the 
extant genus Reithrodon; see Pardiñas 2000 and that ac-
count  here). Today, the subfamily includes all North and 
Middle American Cricetidae, excluding the Arvicolinae, 
the four genera of Middle American Tylomyinae, and the 
few genera of Sigmodontinae that extend north of the 
Panama- Colombia border. Two genera of neotomines, 
Isthmomys and Reithrodontomys, extend into South 
America.

KEY TO THE SOUTH AMERICAN GENERA 
OF NEOTOMINAE:
1. Upper incisors conspicuously sulcate, with a single lon-

gitudinal groove on anterior enamel face  . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Reithrodontomys

1′. Upper incisors smooth, without conspicuous groove  . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Isthmomys

Genus Isthmomys Hooper and Musser, 1964
James L. Patton

This genus includes two species, only one of which extends 
into extreme northwestern Colombia (I. pirrensis). Isthmo-
mys was diagnosed originally (Hooper and Musser 1964) 
to refl ect conspicuous penile differences from the remain-
der of Peromyscus. Carleton (1989:125– 126) subsequently 
provided an expanded diagnosis that included the following 
morphological attributes: Beaded supraorbital edges and 
weakly developed temporal ridges; subsquamosal fenes-
tra absent or minute, postglenoid foramen small and nar-
row; sphenopalatine vacuities tiny or absent; M1 strongly 
ovate, narrow anterocone deeply bifurcate; posterofl exid 
on m3 isolated as fossetid; entepicondylar foramen absent; 
stomach with edges of discoglandular zone partially in-
folded (incipient pouch); phallus long and broad distally, 
baculum longer then length of glans penis, spines long and 
heavy, urinary meatus open almost terminally through large 
mound of nonspinous, soft tissue; preputials and lateral 
ventral prostates absent, cephalic border of vesiculars with 
lobulated folds; postaxial pair of mammae absent.
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Genus Reithrodontomys Giglioli, 1874
Elizabeth Arellano

The genus Reithrodontomys, with 20 species (Bradley 
et al. 2004a; Musser and Carleton 2005), covers an ex-
tensive geographic and elevational range from the south-
western portions of Canada to western Colombia and 
Ec ua dor (Hall 1981; Eisenberg 1989). Fossils are known 
from Pleistocene deposits of North America. The eleva-
tional range extends from below sea level in Death Valley, 
California, to over 4,000 m in the mountains of Mexico, 
Central, and South America (Hooper 1952; Hall 1981). 
Ecologically, these mice are associated with a variety of 
habitats and local climates, including grass and shrub 
lands, both marine and freshwater marshlands, well- 
drained uplands in temperate climates, arid zones with 
xerophytic vegetation, tropical forest in humid lowlands, 
and conifer forests up to the timber line on high moun-
tains (Hooper 1952).

Harvest mice are small rodents with proportionally long 
tails. They are distinguished from other members of the 
tribe Reithrodontini (sensu Musser and Carleton 2005, in-
cluding Habromys, Isthmomys, Megadontomys, Neotomo-
don, Onychomys, Osgoodomys, Peromyscus, and Podo-
mys) by the possession of grooved upper incisors (Le Conte 
1853). This character alone distinguishes these mice from 
species of similar body size in other genera that co- occur 
in that part of the range that extends into South America 
(e.g., Microryzomys and Oligoryzomys).

The genus is divided into the two subgenera Reithro-
dontomys and Aporodon, which differ from each other in 
characteristics of the molars (A. H. Howell 1914; Hooper 
1952) and other features (summarized by Carleton 1980), 
allozymes (K. Nelson et al. 1984; Arellano et al. 2003), 
satellite DNA (Hamilton et al. 1990), and DNA sequences 
(Bell et al. 2001; Bradley et al. 2004b; Arellano et al. 
2006).

synonyms :
Reithrodon Le Conte, 1853:413; type species Mus Le Con-

tii Audubon and Bachman [= Mus humulis Audubon 
and Bachman]; not Reithrodon Water house.

R[eithrodon].: Saussure, 1860:109; part (description of 
mexicanus); not Reithrodon Water house.

Reithrodontomys Giglioli, 1874:326; type species Re-
ithrodon megalotis Baird, designated by A. H. Howell 
(1914:13).

Ochetodon Coues, 1874:184; no type species selected 
among those listed (humulis Audubon and Bachman, 
longicauda Baird, mexicanus Saussure, montanus Baird, 
and sumichrasti Saussure).

Aporodon A. H. Howell, 1914:63; type species Reithro-
dontomys tenuirostris Merriam, by original designation.

distribution:  Extreme eastern Panama and adja-
cent Colombia.

selected localit ies  (Map 25; South America 
only): COLOMBIA: Chocó, Alto de Barrigonal, Serranía 
del Darién (Voss 2014).

subspecies :  Isthmomys pirrensis is monotypic.
natural history:  This is a terrestrial species found 

in evergreen forest (tropical pluvial and tropical rainforest) 
at an elevational range from 100– 500 m (Handley 1966; Al-
berico et al. 2000; Cuartas- Calle and Muñoz- Arango 2003).

remarks :  Alberico et al. (2000:63) included I. pir-
rensis in their list of Colombian mammals, citing Cuervo 
et al. (1986) as their source and identifying the IAvH as the 
collection presumptively housing one or more vouchers. 
Neither publication, however, provided a specifi c locality 
or cata log number(s) as confi rmation. Cuartas- Calle and 
Muñoz- Arango (2003) included the species, as a probable 
occurrence, in their list of mammals from Antioquia, Co-
lombia, based on Alberico et al. (2000). Voss (2014) con-
fi rmed the presence of this species in Colombia when he 
examined specimens from the Serranía del Darién in Chocó 
department, then in the INDERENA collection in Bogotá, 
during a visit there in 1984.

Map 25    Single known South American locality for Isthmomys pirrensis (●). 
Panama distribution from F. A. Reid (2009). Contour line = 2,000 m.
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apex not extending to base of toes; dusky stripe in some 
specimens entirely lacking, and upper surface of hindfoot 
whitish or pale cinnamon; toes in all races whitish (Hooper 
1952). Tirira (1999:lamina 21, 7) provided a color photo 
of a specimen from Ec ua dor.

distribution:  Reithrodontomys mexicanus in 
South America occurs in the western and central Andes of 
Colombia to as far south as Quito, Ec ua dor, across an el-
evational range of 1,200 to nearly 4,000 m (A. H. Howell 
1914; Hershkovitz 1941; Hooper 1952; Eisenberg 1989; 
Voss 2003). Humid tropical broadleaf forests are the typical 
habitat, but specimens have been collected in dry decidu-
ous forests (Hooper 1952) and at the edge of grassy páramo 
(Voss 2003). This species exceeds all others in the subgenus 
Aporodon in the extent of geographic (including elevational) 
range as well as in expressed morphological variability. The 
South American populations of this species are apparently 
disjunct from those in Middle America, as a distributional 
gap in the range extends from northwestern Colombia at 
least to western Panama (Hall 1981; F. A. Reid 2009).

selected localit ies  (Map 26): COLOMBIA: 
Antioquia, Guapantal (FMNH 71684), 15 km E of Río 
Negrito (FMNH 70181), Santa Elena (FMNH 69653), 
Valdivia, La Selva (FMNH 70167); Cauca, Munchique 
(type locality of R. m. milleri J. A. Allen), Río Guachicono 
(FMNH 90342), Río Mechengue (FMNH 90341), Valle 
de las Papas (Hooper 1952); Cundinamarca, San Cristóbal 
(FMNH 71663); Huila, Río Aguas Claras (FMNH 71701); 
Quindio, El Roble (Hooper 1952); Valle de Cauca, Correa, 
Farallones de Cali (Universidad de Cali collection), 4 km 
NW of San Antonio (MVZ 124064). EC UA DOR: Imba-
bura, Intag (Hooper 1952), San Nícolas, near Pimanpiro 
(type locality of R. m. eremicus Hershkovitz); Napo, Río 
Oyacachi (AMNH 66808); Pichincha, Gualea (AMNH 
46800), Mojanda (AMNH 46796), Quito (type locality of 
R. m. soederstroemi Thomas); Tungurahua, San Francisco 
(AMNH 67551).

subspecies :  Three subspecies of R. mexicanus are 
reported for South America: R. m. eremicus, R. m. milleri, 
and R. m. soederstroemi (A. H. Howell 1914; Hershkovitz 
1941; Hooper 1952). The molecular, morphological, and 
ecological analyses of D. Chávez (unpubl. data) suggest el-
evation of at least two of these subspecies to species status.

R. m. eremicus Hershkovitz, 1941
synonym:

Reithrodontomys mexicanus eremicus Hershkovitz, 1941:4; 
type locality “near Pimanpiro, Imbabura Province, Ec ua-
dor; altitude, approximately 6500 feet.” Given as “Valle 
de la Chota, near Pimanpiro, San Nícolas” by Hooper 
(1952:160).

Cudahyomys Hibbard, 1944:725; type species Cudahyo-
mys moorei Hibbard, by original designation.
remarks :  See A. H. Howell (1914:13) for why Mus 

lecontii Audubon and Bachman (= Reithrodontomys hu-
mulis) was incorrectly selected as the type species of the ge-
nus Reithrodontomys by G. S. Miller and Rehn (1901:95). 
Merriam (1892:26, footnote) was the fi rst to recognize 
that Reithrodontomys Giglioli had date of publication pri-
ority over Ochetodon Coues, a position more thoroughly 
detailed by Hooper (1952:32, footnote).

Only a single species, R. mexicanus, is known to occur 
in South America, but Alberico et al. (2000) listed R. dari-
enensis Pearson as a probable resident of Colombia in the 
region adjacent to Panama (see also Musser and Carleton 
2005:1081). Furthermore, analyses of molecular, morpho-
logical, and ecological data suggest elevation of at least two 
of the three subspecies of mexicanus in Ec ua dor to species 
status (D. Chávez, unpubl. data; see below), and phyloge-
ne tically couple these harvest mice to R. darienensis rather 
than to R. mexicanus. When published, these analyses will 
result in substantial changes in the taxonomy and biogeo-
graphic history of harvest mice in South America.

Reithrodontomys mexicanus (Saussure, 1860)
Mexican Harvest Mouse

synonyms  (only as applied to South American taxa; 
additional synonyms under subspecies):
Mus tazamaca Gray, 1843a:79; nomen nudum (see Alston 

1880a:152).
R[eithrodon]. mexicanus: Saussure, 1860:109; “mts. of 

Veracruz,” restricted to “Mirador, Veracruz, Mexico” 
(Hooper 1952:140).

Ochetodon mexicanus: Coues, 1874:186; name combina-
tion.

Reithrodontomys mexicanus: J. A. Allen, 1894a:319; name 
combination.
description:  Moderate to large for genus; tail much 

longer than head and body (about 130– 160% of head and 
body length); body coloration varies geo graph i cally from 
uniform dark brown to blackish, basic color of upperparts 
tawny or orange- cinnamon, with slight variation in tone; 
upper parts of intensely pigmented races (such as mexica-
nus and soederstroemi) heavily covered with black over 
tawny ground color; upper parts of paler races nearly pure 
tawny; venter varies from whitish to pale cinnamon or 
orange- cinnamon; epidermis of ears fuscous and sparsely 
covered with black hairs; duskiness of tarsus extends onto 
foot as a longitudinal stripe of varying width and length, 
and in northern races covers most of upper surface of hind-
foot, leaving only narrow rim of white; in more southern 
populations, this stripe narrower and wedge shaped, with 
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and narrower zygomatic plate, but of similar color. Com-
pared to eremicus, soederstroemi is similar in size and most 
cranial details but is distinct in color, with upper parts tan 
rather than dark reddish brown.

natural history:  Little has been published on 
the ecol ogy or other aspects of the natural history of this 
species anywhere in its range in South America. Ludovic 
Söderström, who collected in Ec ua dor in the late 1890s, 
described individuals feeding on fl owers and seeds in the 
gardens of Quito, emerging from climbing plants in the eve-
ning (Thomas 1898e).

Subfamily Sigmodontinae Wagner, 1843
Guillermo D’Elía and Ulyses F. J. Pardiñas

Sigmodontines constitute the most diverse South American 
subfamily of Cricetidae (Reig 1986), with members pres-
ent in all terrestrial environments, ranging continentwide 
from the Cape Horn islands in the south to the Ca rib be an 
coasts of Colombia and Venezuela, and across an eleva-
tional gradient from sea level to nearly 5,000 m. Outside 

This race is restricted to light sandy soils supporting arid 
deciduous forest in Valle del Chota in Ec ua dor (Hershko-
vitz 1941:5). Hershkovitz (1941:5) stated that eremicus 
was distinguishable from other subspecies of R. mexica-
nus by its large ears and paler color, which he believed was 
“obviously correlated with the light sandy soil and open 
country of its habitat.” He also suggested that “although 
the area occupied by R. m. eremicus appears as an island 
within the range of söderströmi [sic], it is actually more di-
rectly connected with the range of R. m. milleri though the 
Río Chota Valley, which is the interandean trunk of the 
western Andean Río Mira Valley.” Even though Hershko-
vitz (1941) pointed to ear size as a diagnostic attribute, 
Hooper (1952) failed to fi nd signifi cant differences in ear 
size among races of R. mexicanus in South America in the 
samples he examined.

R. m. milleri J. A. Allen, 1912
synonyms:

Reithrodontomys milleri J. A. Allen, 1912:77; type locality 
“Munchique (alt. 8325 ft), Cauca, Colombia.”

Reithrodontomys mexicanus milleri: Hershkovitz, 1941:2; 
name combination.
This race is the most widely distributed subspecies in 

South America, inhabiting Andean valleys and slopes at 
moderate to high elevations (1,800– 3,150 m) in Colombia 
and northwestern Ec ua dor. It occurs in both the Cordillera 
Occidental and Cordillera Central but is unknown from the 
Cordillera Oriental. Hershkovitz (1941) characterized the 
habitat as subtropical forest, but specimens have been col-
lected in humid, montane evergreen forests.

Hooper (1952:159) regarded this race to be more 
strongly differentiated from the southern races eremicus and 
soederstroemi than it was from those to the north in Cen-
tral America. He noted a general size increase from north to 
south, but specimens  were too few to know whether the shift 
was gradual. A. H. Howell (1914) and Hershkovitz (1941) 
both assigned specimens from Valle de las Papas, 3,050 m, 
Huila department, Colombia, to soederstroemi, but Hooper 
(1952) considered them most similar to topotypes of milleri.

R. m. soederstroemi Thomas, 1898
synonyms:

Reithrodontomys söderströmi Thomas, 1898e:451; type 
locality “Quito,” 9,200 ft, Pichincha, Ec ua dor (see Hooper 
1952:161).

Reithrodontomys mexicanus söderströmi Hershkovitz, 
1941:3; name combination.
This race is apparently restricted to the inter- Andean 

temperate zone of Ec ua dor, in the vicinity of Quito (Hooper 
1952). It is larger than milleri, with a broader braincase 

Map 26    Selected localities for Reithrodontomys mexicanus in South America 
(●). Contour line = 2,000 m.
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are restricted to the Andean region, from the Altiplano in 
west- central Peru and western mountain ranges in Argen-
tina and Bolivia to southernmost South America (including 
several islands) and the Patagonian steppes, reaching the 
Atlantic coast of Argentina (D’Elía et al. 2007).

Sigmodontines inhabit almost all habitat types found 
in their cumulative distributional range, including deserts, 
wet tropical and temperate forests, scrublands, wetlands, 
savannas, steppes, high elevation grasslands, and salt fl ats 
(Hershkovitz 1962). Many genera and even some species 
range across more than one habitat type. For example, 
Abrothrix longipilis can be found in steppe, bunchgrass 
prairie, Valdivian and subantarctic forests, and sparse 
shrubland. Many others, however, appear restricted both 
geo graph i cally and to specifi c habitat types. For instance, 
Phyllotis anitae is known only from the upper belt of the 
Yungas of northwestern Argentina. Tropical forested areas 
are roughly characterized by a predominance of oryzomy-
ines and thomasomyines, temperate lowlands by akodon-
tines, Andean piedmont deserts and high Andean areas 
by phyllotines, and cold arid lands, southern steppes, and 
temperate and subantarctic forests by abrotrichines (B. D. 
Patterson 1999).

Sigmodontines are generally small to medium in size, 
with the smallest species about 12 g in mass and the largest 
nearly 500 g. The largest living taxon, Kunsia tomentosus, 
does not surpass 300 mm in head and body length. Exter-
nal ears vary from nearly absent or much reduced (e.g., 
the aquatic rat Anotomys or the fossorial mouse Notio-
mys) to large (e.g., the cony rats of the genus Reithrodon 
or the leaf- eared pericotes of the genus Phyllotis). Most 
sigmodontines have a brownish or blackish upper pelage 
and grayish or whitish under parts. However, Chinchillula 
has a striking contrastingly colored pelage, with buffy or 
grayish upper parts with black lines, white under parts, 
and with both hips and rump white banded with black. 
Abrothrix jelskii is another species with a showy, contrast-
ingly patterned pelage, at least for some of its multiple 
geographic races. Sigmodontine fur may be velvety, soft, 
woolly, long, thick, harsh, and/or composed of underfur 
and guard hairs. The genera Abrawayaomys, Neacomys, 
and Scolomys and the species Rhagomys longilingua have 
some hairs modifi ed into stiffened spines.

In climbing and scansorial sigmodontines, the tail is 
usually longer than the head and body length; in more 
generalized terrestrial forms, it is about equal in length to 
the head and body; and in fossorial species, it is less than 
half the head and body length. The tail is typically thinly 
haired, but in some sigmodontines it ends in a penciled tip 
(e.g., in Andalgalomys and in many Rhipidomys).

The forefeet are in general relatively small, but those 
of fossorial forms, such as the giant rat Kunsia, are robust 

South America, sigmodontines today range through Cen-
tral America and southern North America (to about 35ºN), 
and historically occurred on some Ca rib be an islands. Most 
of the extant sigmodontine diversity (69 of 86 genera) is 
endemic to the South American continent (D’Elía 2003b), 
including neighboring continental islands such as Aruba, 
Curaçao, Trinidad, and Tobago.

The genus Nesoryzomys is endemic to the oceanic Ga-
lápagos Archipelago. Two genera (Oryzomys and Sigmo-
don) have largely North American distributions and di-
versities, and they enter South America only in the very 
northwest of the continent. One genus (Oligoryzomys) 
ranges throughout South America and reaches northward 
to near the Mexico- United States border. Eleven genera 
are distributed in Central and South America, with four 
of these extending barely into Panama (Ichthyomys, Nea-
comys, Oecomys, and Rhipidomys) while the other seven 
have broader ranges in Central America (Handleyomys, as 
currently delimited to include the “alfaroi species group,” 
Melanomys, Nephelomys, Sigmodontomys, Tanyuromys, 
Transandinomys, and Zygodontomys).

The water mouse Rheomys is the only mainland ex-
tant genus of sigmodontines not present in South America. 
Eight genera of sigmodontines became extinct in historic 
times or during the Pleistocene; four of these inhabited is-
lands that are considered part of South America and thus 
would have been included in this book had they remained 
extant: Megaoryzomys (Galápagos Archipelago; Steadman 
and Ray 1982), Noronhomys (Fernando de Noronha; Car-
leton and Olson 1999), Agathaeromys (Bonaire; Zijlstra 
et al. 2010), and Dushimys (Curaçao; Zijlstra 2012). Some 
forms of Aegialomys and Nesoryzomys have become ex-
tinct in the Galápagos Archipelago in recent de cades (Pat-
ton and Hafner 1983; Hutterer and Oromi 1993; Dowler 
et al. 2000).

Recent and continuing fi eldwork has substantially ex-
panded prior knowledge of the distributional range of 
many genera and species. For example, L. Luna and Pat-
terson (2003) reported the rare genus Rhagomys, known 
for almost a century only from the Atlantic coastal Bra-
zilian state of Rio de Janeiro, from the eastern slopes 
of the Peruvian Andes, and more recently Percequillo, 
Tirelli et al. (2011) documented its presence in central 
Amazonia.

Nevertheless, distributional patterns of the major sig-
modontine groups are reasonably well known. The Ory-
zomyini, one of three tribes that occur in North, Central, 
and South America, has by far the largest geo graph i cal 
range, one nearly equivalent to that of the subfamily as a 
 whole (Reig 1986; Weksler 2006). Members of this tribe, 
however, reach their greatest diversity in the tropical ar-
eas of South America. In contrast, the abrotrichine genera 
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systematics, owing to the remarkable variety even among 
closely related lineages (e.g., genera; Voss and Marcus 
1992). Different regions of the skull and mandibles have 
been minutely scrutinized, with features of the bony palate, 
supraorbital region, foraminal pattern, and mandible body 
expression forming the foundation for taxonomic assign-
ment. Several anatomical traits show great variation. For 
example, the zygomatic plate (despite the myomorph condi-
tion of the sigmodontine skull) varies from being a narrow 
but robust structure in ichthyomyines to broad and high 
plates in granivorous and grazing members of the tribes 
Phyllotini and Sigmodontini. The bony palate also displays 
trenchant differences, including both short versus long and 
wide versus narrow conditions (Hershkovitz 1962). An-
other anatomical trait useful in separating major groups 
is the absence in oryzomyines of a suspensory pro cess of 
the squamosal bone, which contacts the tegmen tympani 
(Weksler 2006). The internal carotid artery and its deriva-
tives display three main circulatory patterns (Voss 1988) 
that have proven valuable in diagnosing taxa and support-
ing phyloge ne tic hypotheses. Recent phyloge ne tic analyses 
strongly suggest that several morphological state charac-
ters have evolved more than once within the sigmodontine 
radiation, whereas others may be symplesiomorphies.

With a few well- recognized exceptions (i.e., some spe-
cies of Abrothrix and at least one of Punomys; Spotorno 
1992), sigmodontines have complex penises (Hooper 
1959; Hershkovitz 1962). A complex penis has two lateral 
horns on the cartilaginous distal baculum, making it ap-
pear trident- shaped. A simple, saclike stomach (Vorontsov 
1979; Carleton 1973) also characterizes all sigmodontines, 
although the details of morphology vary among genera 
(Carleton 1973).

Over the last de cades of the past century, the contents of 
the subfamily Sigmodontinae have been the center of much 
debate (reviewed by Carleton 1980; Reig, 1980; Step-
pan 1995; D’Elía 2000; Steppan, Adkins, and Anderson 
2004; Musser and Carleton 2005). This debate primarily 
concerns whether to limit the Sigmodontinae, as currently 
understood, to those predominantly South American cri-
cetids with the tridigitate baculum of the complex penis 
morphology (e.g., Sigmodon, Oryzomys, Akodon, Phyl-
lotis) or to also include the predominantly North American 
forms with a single- pronged baculum, commonly referred 
to as the neotomine- peromyscines and currently placed in 
the cricetid subfamilies Neotominae (e.g., Neotoma, Pero-
myscus, Reithrodontomys) and Tylomyinae (e.g., Tylo-
mys). Early studies based on the muscular system (Rinker 
1954), accessory glands of the male reproductive system 
(Arata 1964; see also Voss and Linzey 1981), glans penis 
morphology (Hooper 1959; Hooper and Musser 1964), 
stomach morphology (Carleton 1973), and ectoparasite 

and have extremely long claws. The hindfeet of aquatic 
species (e.g., those in Holochilus, Lundomys, Nectomys, 
and ichthyomines) are large and webbed, and they may 
have stiffened natatory hairs along the edges, including 
the digits (ichthyomyines). Climbers (e.g., Oecomys and 
Rhipidomys) typically have shortened but broad hindfeet, 
elongated toes for grasping, and enlarged plantar pads. 
The hindfeet of the arboreal mouse Rhagomys are unique 
among sigmodontines in having an elongated digit V and a 
hallux with a nail instead of a claw.

Sigmodontines possess one pair of upper (rarely grooved) 
and lower incisors and lack canines, as do all other rodents; 
as with other cricetids, they lack premolars. Three cheek 
teeth, or molars, are present on each side, above and be-
low, in all but two sigmodontines that exhibit reduction to 
two molars (Neusticomys ferreirai and N. oyapocki). As 
such, the total number of teeth is typically 16. Supernumer-
ary molars have not been reported, in contrast with their 
presence in some North American neotomines. The molars 
exhibit substantial variation in size, morphology, and num-
ber of roots (from one to six) and are fairly complex struc-
tures. For an idealized sigmodontine molar, Reig (1977) 
named more than 30 cusps, cuspules, styles, lophs, folds, 
and islands (see also Hershkovitz 1993 for additional 
topographical details). Molar crown height is apparently 
related to diet. Sigmodontines that feed on animals, seeds, 
fruits, or fungus have low- crowned or brachydont molars. 
High- crowned or coronal hypsodont molars, which ex-
tend well above the gum line, are generally present in sig-
modontines that feed on abrasive vegetation (e.g., grass). 
The hypsodont condition is often associated with simpli-
fi ed occlusal surfaces, with the connection of lophs on each 
tooth side forming lamina, planation of the crown, and an 
increase in the number of roots. Two main types of molars 
are recognized with respect to the number of lophs: tetralo-
phodont and pentalophodont. Hershkovitz (1962; see also 
Hershkovitz 1993) suggested that the pentalophodont type 
represents the ancestral state from which a simpler, tetralo-
phodont molar evolved. Remarkably, given the substantial 
infl uence that Hershkovitz’s hypothesis has had on sigmo-
dontine systematics, the evolution of molar traits has not 
been studied within a contemporary phyloge ne tic approach. 
In light of current phyloge ne tic hypotheses and the avail-
able fossil record, it appears more likely that, among the 
Sigmodontinae, tetralophodont and pentalophodont molar 
types represent the plesiomorphic and apomorphic charac-
ter states, respectively. Nevertheless, the number of charac-
ter state transformations of the molars that have occurred 
across the sigmodontine radiation, as well as the timing and 
the placement of those transformations, remains a mystery.

As is true for nearly all mammals, craniodental mor-
phology has been the basis of sigmodontine taxonomy and 
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Castañeda and Cortés- Calva 2003; Amman and Bradley 
2004), Musser and Carleton’s (2005) muroid cata log solidi-
fi ed the usage of Sigmodontinae sensu Reig (1980), draw-
ing heavily on the increasing depth and breadth of molecular 
phyloge ne tic analyses. Thus, as currently defi ned, the sub-
family Sigmodontinae includes 86 living genera and about 
400 living species, of which 85 genera and 381 species inhabit 
South America. These numbers will continue to increase as 
new genera (see Weksler et al. 2006; Pardiñas, D’Elía, and 
Teta 2009; Percequillo, Weksler, and Costa 2011) and species 
(e.g., Jayat et al. 2010; R. G. Rocha, Costa, and Costa 2011; 
Tavares et al. 2011; C. F. Jiménez et al. 2013; Pardiñas, Teta 
et al. 2013; Gonçalves and Oliveira 2014) are discovered and 
described. Also notable, in addition to playing a key role in 
the discovery of new species, the increasing use of molecular 
data in taxonomic studies of Sigmodontinae has signifi cantly 
clarifi ed species boundaries, resulting either in the valida-
tion or synonymization of nominal forms (see, for example, 
D’Elía, Pardiñas, Jayat, and Salazar- Bravo 2008).

Hershkovitz (1966b) showed that the correct name to ap-
ply to the clade comprising the predominantly South Amer-
ican complex- penis mice and rats was based on Wagner’s 
(1843a) “Sigmodontes,” later Latinized to Sigmodontinae 
(Thomas 1897a), which has priority over Hesperomyinae 
Murray, 1866 (and such later variants as Hesperomyes 
Winge, 1887; Hesperomyidae Ameghino, 1889; or Hes-
peromyini Simpson, 1945). “Sigmodontes,” and thus Sig-
modontinae, is based on Sigmodon Say and Ord 1825, 
the oldest sigmodontine generic name. Reig (1980) agreed 
with Hershkovitz that Sigmodontinae was the correct name 
to use for this clade because it antedated Hesperomyinae, 
not because, as Hershkovitz (1966b) argued, the latter was 
formally unavailable. Hershkovitz (1966b) also ranked the 
sigmodontine group at the level of tribe (Sigmodontini) be-
cause he treated the group of mice and rats with two longi-
tudinal rows of molar cusps as a subfamily, Cricetinae, of a 
broadly conceived family Muridae.

Historically, genera of Sigmodontinae have been united 
into various groups, beginning with Oldfi eld Thomas 
(1906c, 1916a, i, 1917d; see synopsis in Carleton and 
Musser 1989:53– 55), only some of which have been for-
malized at the rank of tribe in zoological classifi cations. 
The number and content of these groups, as well as of their 
constituent genera, have varied from authority to author-
ity (e.g., Hershkovitz 1966a), mostly depending on the 
relative weight given to different trenchant characters. The 
early use of genital morphology (Hooper and Musser 1964) 
and karyotypic data (A. L. Gardner and Patton 1976), both 
to advance hypotheses on the contents of sigmodontine su-
prageneric groups and delimit relationships, deserves spe-
cial mention. By the early 1990s, the widespread adoption 
of phyloge ne tic methodology applied to morphological 

distributions (Wenzel and Tipton 1966), together with 
considerations of geographic distribution, led Reig (1980; 
see also Hershkovitz 1966a, 1972) to argue strongly in fa-
vor of the phyloge ne tic distinction between sigmodontines 
and neotomine- peromyscines. Under this hypothesis, the 
Sigmodontinae are restricted to including only the predom-
inantly South American complex penis cricetids. We note, 
however, that Hershkovitz (1966a) considered some forms 
(e.g., Nyctomys) in his concept of the Sigmodontinae, taxa 
that Reig (1984) later placed in the Tylomyinae, a new cri-
cetid subfamily (see the emended diagnosis of this subfam-
ily in Musser and Carleton 2005:1186).

The same year that Reig (1980) published his study 
favoring the restriction of Sigmodontinae to the predomi-
nantly South American complex penis cricetids, Carleton 
(1980) published a landmark and highly infl uential mono-
graph on muroid morphological variation in which he fa-
vored an alternative, broader defi nition of Sigmodontinae. 
Even though Carleton’s analysis (Fig. 41, p. 117) sup-
ported the monophyly of complex penis sigmodontines and 
their close relationship with Old World murids rather than 
with neotomine- peromyscines, he stated that “it is prema-
ture to taxonomically formalize a division between New 
World cricetines” (i.e., sigmodontines on the one hand and 
neotomine- peromyscines on the other).

Despite early molecular work that also supported sig-
modontine monophyly (Sarich 1985; Catzefl is et al. 1993), 
Carleton’s suggestion soon became solidifi ed in the most 
important treatises of muroid rodent taxonomy (Carleton 
and Musser 1984; Musser and Carleton 1993; McKenna 
and Bell 1997), in which Sigmodontinae was defi ned to 
also include both the neotomine- peromyscines and tylo-
myines. However, DNA- based phyloge ne tic analyses pub-
lished at the end of the 1990s (M. Robinson et al. 1997; 
Engel et al. 1998; M. F. Smith and Patton 1999; Dubois 
et al. 1999) strongly supported the monophyly of the 
Sigmodontinae (sensu Reig 1980) to the exclusion of the 
neotomine- peromyscines and tylomyines. In addition, in 
some of the trees recovered in these studies, the sigmodon-
tine group was not even recovered as sister to clades of 
genera now placed in the Neotominae or Tylomyinae (e.g., 
Musser and Carleton 2005). These studies have reinforced, 
as presciently recognized by D’Elía (2000), the substan-
tive distinction between sigmodontines and the rest of the 
New World cricetids. More recent molecular studies (Jansa 
and Weksler 2004; Steppan, Adkins, and Anderson 2004; 
Parada et al. 2013; Schenk et al. 2013; J. F. Vilela et al. 
2013) have corroborated these earlier phyloge ne tic results 
and affi rmed the in de pen dence of Sigmodontinae relative 
to both Neotominae and Tylomyinae.

Although the usage of a broadly defi ned Sigmodon-
tinae has persisted in some recent literature (e.g., Álvarez- 
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Voss (1988) each played an equivalent central role for 
phyllotines, akodontines, and ichthyomyines, respectively. 
Similarly, the generic nomenclatural historical accounts as-
sembled by Tate (1932a– i) are invaluable sources of infor-
mation, particularly for tracing the often tortuous use of 
names and their authors. Finally, the voluminous contribu-
tions of Oldfi eld Thomas in describing new sigmodontine 
species and genera are unparalleled.

Recent and current sigmodontine taxonomic studies, in 
general, have been based on multiple sources of evidence. 
Even though it is not a universal practice (see Tavares et al. 
2011), the majority of descriptions of new sigmodontine 
species now take advantage of the power of the genealogi-
cal analysis of DNA sequences to determine species- level 
lineages. The mtDNA cytochrome-b gene has been, by far, 
the sequence of choice. It is noteworthy, however, that 
only a handful of studies (e.g., D’Elía and Pardiñas 2004; 
Jayat, Ortiz et al. 2007; Jayat et al. 2010; D’Elía et al. 
2011) have taken full advantage of genealogical analyses 
of sequence data by providing molecular synapomorphies 
for species newly defi ned. Instead, most studies relying on 
molecular data to delimit species have done so using the 
principle of monophyly and have ignored molecular char-
acters themselves in the diagnosis of newly circumscribed 
species.

Although the generic composition of sigmodontine tribes 
may be relatively stable, phyloge ne tic relationships among 
the tribes remain uncertain. At present (mid- 2013), only 
the coupling of the Sigmodontini and Ichthyomyini appears 
both well corroborated and as a sister pair falling outside of 
a well- supported clade that includes all other sigmodontines 
(Weksler 2003; Jansa and Weksler 2004; D’Elía, Luna et al. 
2006; Parada et al. 2013; Salazar- Bravo et al. 2013; Schenk 
et al. 2013). Steppan, Adkins, and Anderson (2004) named 
the clade comprising all sigmodontines except Sigmodontini 
and Ichthyomyini the Oryzomyalia. All Sigmodontinae in-
certae sedis genera that have been included in any phylo-
ge ne tic analysis fall in this oryzomyalid clade. However, 
within the Oryzomyalia only a few tribal relationships are 
relatively well corroborated. For example, the Abrotrichini 
and Wiedomyini are sister to each other, as are Phyllotini 
and the incertae sedis genus Delomys (D’Elía, Luna et al. 
2006; Salazar- Bravo et al. 2013), although the latter case is 
based solely on the nucDNA interphotoreceptor retinoid-
binding protein (IRBP) locus. As always, data from mul-
tiple other mitochondrial but especially nuclear loci will be 
needed to clarify clade relationships as well as to affi rm the 
membership in each.

Since the 1970s, cytoge ne tic studies of Sigmodontinae 
have become widespread, with studies reporting new cy-
totypes routinely published (e.g., A. L. G. Souza, Corrêa 
et al. 2011). Hence, chromosomal data are available for 

character sets (Braun 1993; Steppan 1995; Pacheco 2003), 
DNA sequence data (M. F. Smith and Patton 1991, 1993, 
1999; D’Elía 2003a; Weksler 2003, 2006; D’Elía, Luna 
et al. 2006; J. J. Martínez et al. 2012; Parada et al. 2013; 
Salazar- Bravo et al. 2013; Schenk et al. 2013), or a com-
bination of both (e.g., Weksler 2006) has prompted a re-
consideration of the distinctiveness of suprageneric groups. 
The major changes promoted by these studies include the 
recognition of a previously unnoted group (Abrotrichini), 
the coalescence of some groups previously recognized (i.e., 
scapteromyines and oxymycterines into Akodontini), and 
corroboration of the separation of others (e.g., Reithrodon-
tini, Wiedomyini), as well as changes in the generic compo-
sition of most groups. Detailed historical accounts of these 
changes are given in the tribal accounts that follow herein.

In the most recent classifi cation of sigmodontine ro-
dents, D’Elía et al. (2007) recognized nine tribes plus 11 
extant genera (i.e., Abrawayaomys, Andinomys, Chin-
chillula, Delomys, Euneomys, Irenomys, Juliomys, Ne-
otomys, Phaenomys, Punomys, and Wilfredomys) they 
considered individually unique lineages and provision-
ally treated as Sigmodontinae incertae sedis. Since early 
2013, the main elements of this classifi catory scheme have 
not changed, and it is the one we follow  here. With addi-
tional data, however, the most signifi cant departure from 
this classifi cation may be the establishment of a tribe for 
a strongly supported clade of mostly Andean genera that 
would include Andinomys and Punomys as well as Euneo-
mys, Neotomys, and Irenomys (J. J. Martínez et al. 2012; 
Salazar- Bravo et al. 2013). Furthermore, the phyletic 
placement of newly described living genera (e.g., Neomi-
croxus Alvarado- Serrano and D’Elía, 2013) or those al-
ready known but yet to be described will need to be ascer-
tained or affi rmed.

Perhaps not surprisingly, genus- or species- group taxa 
are not evenly distributed among tribes. The Akodontini, 
Oryzomyini, and Phyllotini together account for more than 
a half of all extant genera and species in the subfamily. The 
Abrotrichini, Ichthyomyini, Reithrodontini, Sigmodontini, 
Thomasomyini, and Wiedomyini include one to fi ve extant 
genera each, and only in a few cases are one or more highly 
speciose genera included. For example, the Thomasomyini, 
as currently conceived, encompasses but four living genera, 
one of which (Thomasomys) is the most diverse genusin 
the subfamily, with 44 species.

As will be clear from the tribal and generic accounts, 
the alpha taxonomic schemes advanced by Gyldenstolpe 
(1932), Ellerman (1941), Cabrera (1961), Carleton and 
Musser (1984), and Musser and Carleton (1993, 2005) 
have been highly infl uential and are mandatory sources 
for those interested in sigmodontine species diversity and 
generic allocations. Hershkovitz (1962), Reig (1987), and 
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Although extensive, sigmodontine diversity in the fos-
sil record of South America is not as great as at present 
(for a review, see Pardiñas et al. 2002). The oldest recorded 
South American sigmodontines come from presumed lat-
est Miocene sediments in La Pampa (Verzi and Montalvo 
2008; but see Prevosti and Pardiñas 2009) and Catamarca 
(Nasif et al. 2010) provinces, Argentina. By the beginning 
of the Pliocene, about 5 mya, genera representing at least 
four tribes as currently defi ned  were present in central Bue-
nos Aires province, Argentina. These include the Reithro-
dontini, Phyllotini, Akodontini, and Abrotrichini. Sigmo-
dontines are rare in Early Pliocene beds (Montehermosan 
to Sanandresian ages) but become more abundant in Late 
Pleistocene sediments. Although more than half of the ex-
tant South American genera are represented in the fossil 
record (many from Holocene deposits), seven genera are 
known only from the fossil record, and an additional four 
genera have gone extinct in historic times. The assignment 
of some North American fossils, such as Abelmoschomys, 
Prosigmodon, Bensonomys, and Symmetrodontomys (see 
Lindsay 2008), is questionable and deserves further scru-
tiny (Prevosti and Pardiñas, in press). The oldest unequivo-
cal fossil sigmodontines in the North American fossil record 
are representatives of Sigmodon from Early Blancan de-
posits (Peláez- Campomanes and Martin 2005).

An understanding of sigmodontine evolutionary his-
tory has proved to be a complex task and the center of 
much debate. D’Elía (2000) and Pardiñas et al. (2002) pro-
vided the most comprehensive and recent reviews, and we 
refer the reader to these sources for details and especially 
for historical aspects of the debate. There is general agree-
ment that even though most sigmodontines are endemic to 
South America, the immediate ancestor of the group did not 
originate on the continent. This consensus derives from the 
lack of a potential ancestor having been discovered in South 
America, and this implies that, at some point in their history, 
sigmodontines, or their immediate ancestor, invaded South 
America, with Central America being the most likely source 
area. As mentioned previously, the fossil record indicates 
that this invasion was as late as the latest Miocene (or Early 
Pliocene).

As of early 2014, two main aspects of sigmodontine 
historical biogeography remain unresolved: the geographic 
placement of the basal sigmodontine radiation, including 
how many sigmodontine lineages invaded South America 
(see, for example, B. Patterson and Pascual 1968b, 1972; 
Baskin 1978, 1986; Reig 1984, 1986), and the timing of 
the sigmodontine invasion of South America (see, for ex-
ample, Baskin 1978, 1986; Marshall 1979; Simpson 1950; 
Reig 1984, 1986). Although these two issues have thus far 
eluded resolution, advances prompted by available phyloge-

a large number of species in the subfamily. Available data 
on chromosome and autosomal arm numbers (2n and FN, 
respectively) cover the entire or large portions of the radia-
tion represented by living forms in the tribes Abrotrichini, 
Akodontini, Oryzomyini, Phyllotini, Reithrodontini, Sig-
modontini, and Wiedomyini (see, for example, N. O. Bi-
anchi et al. 1971; A. L. Gardner and Patton 1976; Pearson 
and Patton 1976; Kasahara and Yonenaga- Yassuda 1984). 
Data for species of the Thomasomyini are fewer, and those 
for ichthyomyine species are limited or non ex is tent. Band-
ing patterns are known for a much smaller number of sig-
modontine species than those for which we have only non-
differentially stained karyotypes. Cytoge ne tic data have 
been gathered mostly in the course of alpha taxonomic 
studies and have been used primarily to support recogni-
tion of new species (e.g., Loxodontomys pikumche Spot-
orno, Cofre et al. 1998; see comments in the account of 
Loxodontomys). Most taxonomic studies in which cytoge-
ne tic information has been used, however, have integrated 
those data together with morphological and/or molecular 
character sets (e.g., Patton et al. 2000).

Parallel to taxonomically oriented studies, several re-
ports have focused on sigmodontine chromosomal evolu-
tion (e.g., R. J. Baker et al. 1983). In a still infl uential study, 
A. L. Gardner and Patton (1976; see also Pearson and Pat-
ton, 1976) suggested a general trend of sigmodontine chro-
mosomal evolution toward a decrease in both chromosome 
and fundamental numbers from an initial complement of 
70 to 80 chromosomes. Although no phyloge ne tically 
based study has been conducted to test the general appli-
cability of this pioneering scheme of chromosomal evolu-
tion, Salazar- Bravo et al. (2001) found support for some 
parts in the genus Calomys. Nevertheless, we suggest that 
the pattern of sigmodontine chromosomal evolution is 
much more complex than that suggested by A. L. Gardner 
and Patton (1976). For example, the oryzomyines are not 
the stem stock from which all other sigmodontine lineages 
arose as these authors, and others at that time, envisioned. 
Furthermore, in a few cases (e.g., Sigmodon, where 2n 
ranges from 22 to 82; see Swier et al. 2009), examination 
of karyotypic diversity in an explicit phyloge ne tic context 
supports both an increase and a decrease in chromosome 
and arm number (see also R. J. Baker et al. 1983). The use 
of novel molecular cytoge ne tic techniques (e.g., reciprocal 
chromosome painting; K. Ventura et al. 2009) is a promis-
ing approach to determine putative chromosome homolo-
gies as well as the type of chromosome rearrangements 
involved in chromosome evolution for any given lineage. 
Such studies, however, require use of an explicit phyloge-
ne tic framework to separate homoplasy from homologies 
due to genealogical descent.
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American forms, a chaotic and still expanding narrative 
that includes several unsupported ancestor- descendent 
hypotheses linking enigmatic fossils to living entities 
(Lindsay and Czaplewski 2011).

Reig’s (1984, 1986) hypothesis regarding sigmodon-
tine historical biogeography deserves special mention. 
He identifi ed different geographic areas, which he termed 
“Areas of Original Differentiation, or AOD,” and in 
which sigmodontine tribes would have radiated. He de-
fi ned “an AOD [as] the geographic space within which 
a given taxon experienced the main differentiation of its 
component taxa of subordinate rank” (Reig 1984:411). 
Thus, for a given tribe, this area may or may not be the 
same as that where the ancestor of the tribe would have 
originated. Reig (1984:344– 345) identifi ed six tribal 
AODs, each defi ned a priori on the basis of highest oc-
currence of species, genera, and endemic genera. All tribal 
AODs fell along the Andes. As a corollary, most genus- 
group lineages originated in the Andes and later colo-
nized the extensive South American lowlands. As will 
be developed further in the Akodontini account, testing 
Reig’s hypothesis is not straightforward, and no study 
to date has provided a rigorous test. However, available 
evidence (i.e., known distributions of extinct and living 
forms, and current understanding of tribal limits) sug-
gests that the historical biogeography of Sigmodontinae 
in South America is much more complex than Reig envi-
sioned. Clearly, a signifi cant number of generic lineages 
originated outside the Andes, with multiple colonizations 
of both the Andes and the lowlands (see M. F. Smith and 
Patton 1999; D’Elía, Pardiñas, Jayat, and Salazar- Bravo 
2008; Salazar- Bravo et al. 2013).

Despite great progress made to date, there remain im-
portant unresolved problems in sigmodontine systemat-
ics, issues involving both low and high taxonomic levels. 
For example, how many sigmodontine species are there? 
Is the polytomy found at the base of Oryzomyalia hard 
or soft? Furthermore, these questions relate to both pat-
tern and pro cess: Did the tribal crown groups diversify at 
about the same time, or did the more diverse ones radiate 
earlier? Have sigmodontine species and genera accumu-
lated at a constant rate, or have there been diversifi cation 
pulses? Have chromosomal changes triggered speciation 
events? Why are akodontines less diverse in Amazonia 
than in temperate open areas? Some of these questions 
may be clarifi ed through phyloge ne tic analyses with dense 
taxonomic coverage, preferably exhaustive at the species 
level and based on multiple loci within a molecular clock- 
based temporal inference (such as Parada et al. 2013; 
Schenk et al. 2013). The answers to other questions de-
pend on the continuation of collection- based research, 

ne tic analyses offer two hypotheses. These analyses tend to 
place the Sigmodontinae as sister to the Tylomyinae (Parada 
et al. 2013; Schenk et al. 2013; J. F. Vilela et al. 2013). Be-
cause both groups occur only in the Americas, it is most 
parsimonious to hypothesize that their common ancestor 
resided in the New World, thus resolving one of the issues 
of the sigmodontine historical biogeography debate, namely, 
a New versus Old World home for the immediate ancestor 
of the Sigmodontinae (see the different positions taken by 
B. Patterson and Pascual 1968b, 1972; Hershkovitz 1972; 
Slaughter and Ubelaker 1984; and L. L. Jacobs and Lindsay 
1984).

As to the second issue, the most comprehensive molecu-
lar clock- based estimates of the cladogenic events underly-
ing the sigmodontine tribes (Parada et al. 2013; Schenk 
et al. 2013; J. F. Vilela et al. 2013) have indicated that the 
split between lineages leading to the Sigmodontini + Ich-
thyomyini and Oryzomyalia was between 14.70 and 9.28 
mya. Furthermore, the base of the Oryzomyalia, and thus 
the subsequent radiation of the tribal lineages in this larger 
clade, was between 9.64 to 6.01 mya. Because the Pana-
manian land bridge was completed about 3 mya (Bartoli 
et al. 2005), these estimates falsify those historical biogeo-
graphic scenarios that posited a sigmodontine radiation in 
South American only after closure of the Panamanian land 
bridge (see Simpson 1950).

More importantly, the presence of sigmodontines in 
southern South America before the origin of the Pana-
manian Isthmus is now fi rmly established (e.g., Pardiñas 
and Tonni 1998), despite the reinsertion of doubts in 
recent reviews (e.g., S. D. Webb 2006). The number of 
sigmodontine lines that invaded South America remains 
to be ascertained (but see the discussion in Steppan, Ad-
kins, and Anderson 2004:548– 549; and especially that of 
Parada et al. 2013), and it also remains unclear whether 
some North American sigmodontines (i.e., some species 
of Sigmodon and some ichthyomyines) are in situ direct 
descendants of the fi rst sigmodontines or whether they 
represent secondary invasions of North America from 
lineages that initially differentiated in South America. 
This issue will remain unresolved until a deeper assess-
ment and understanding of presumptive sigmodontine 
North American fossils are acquired through compari-
son with extinct and extant South American forms (Pre-
vosti and Pardiñas, in press). Similarly, a comprehensive 
phyloge ne tic analysis that incudes all living forms of Sig-
modon and of the Ichthyomyini is required to infer the 
geographic distribution of the ancestor of the sigmodon-
tine crown group (D’Elía 2003a). This latter goal seems 
more feasible, and perhaps also more promising, than a 
comprehensive review of putative sigmodontine North 
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Sigmodontinae incertae sedis
Guillermo D’Elía

Attempts to place sigmodontine genera in suprageneric 
groups have revealed some genera with unclear affi nities. 
In precladistic studies, these genera  were mostly those 
showing otherwise trenchant characters of more than one 
group. One early example of this conundrum was Thom-
as’s (1906c, 1917d) observation that pentalophodont sig-
modontines  were not cleanly divided into taxa with short, 
unpitted palates and with six mammae (e.g., Thomasomys 
and Rhipidomys, the basis for the tribe Thomasomyini) 
versus those with long, pitted palates and eight mammae 
(e.g., Oryzomys and Oecomys, tribe Oryzomyini). For ex-
ample, the southeastern Brazilian Delomys and Phaeno-
mys have short and unpitted palates but eight mammae, 
whereas Rhagomys rufescens has six mammae but a 
posterior palate similar to that of Oryzomys and Oeco-
mys. Musser and Carleton (2005) illustrated this problem 
with respect to Abrawayaomys, another example a taxon 
displaying key features seen in more than one tribe: “di-
agnostic traits seem to combine aspects of Neacomys, 
Oryzomys, and Akodon . . .  Certain cranial features of 
Abrawayaomys suggest an archaic ‘thomasomyine,’ per-
haps distantly related to the other endemic genera of SE 
Brazil.”

Analyzing the distribution of character states displayed 
by pentalophodont sigmodontines, Voss (1993) argued 
that thomasomyine genera (sensu Hershkovitz 1962, 
1966a; see also Cerqueira 1982 and Eisenberg and Red-
ford 1999)  were united by sharing putative primitive 
character states and that, therefore, the group was not 
natural (see the account of the tribe Thomasomyini). Voss 
(p. 25) added that these genera “could simply be called 
‘plesiomorphic Neotropical muroids.’ ” Preferring not to 
place genera such as Abrawayaomys, Aepeomys, Chilo-
mys, Delomys, Juliomys (in 1993 pictipes was still placed 
in Wilfredomys), Phaenomys, Rhagomys, Rhipidomys, 
Thomasomys, and Wilfredomys into monogeneric tribes, 
Voss (1993) implicitly regarded them as Sigmodontinae 
incertae sedis.

Subsequently, with the adoption of an explicit phyloge-
ne tic approach given by the formal construction of phyloge-
ne tic trees, several sigmodontines could not be placed into 
any robust monophyletic group of tribal level. A number 
of these genera included, as expected, some of those tradi-
tionally considered to be of uncertain phyloge ne tic position 
(e.g., Delomys), whereas others  were genera that for most of 
sigmodontine taxonomic history had been placed in a tribe. 
This group is well illustrated by genera that, at one time or 
another, have been placed in the Phyllotini (e.g., Andinomys, 
Chinchillula, Euneomys, Irenomys, Neotomys, Punomys; 

with specimens already at hand and/or the capture of 
 additional specimens in nature, including excavation of 
new and better fossils. Similarly, new areas of study such 
as breeding experiments coupled with developmental ge-
ne tics hold great promise for new insights. We are confi -
dent that the next few years will bring new understanding 
of the sigmodontine radiation, one that will substantively 
increase our comprehension of the biological pro cesses 
that generated and sustain it.

KEY TO THE TRIBES OF SIGMODONTINAE (NOTE: 12 
GENERA DO NOT CLEARLY FIT WITH ANY DEFINED 
TRIBE AND ARE TREATED SEPARATELY UNDER THE 
HEADING SIGMODONTINAE INCERTAE SEDIS):
1. Pentalophodont molars with per sis tent mesoloph. . . . 2
1′. Tetralophodont or even simplifi ed molars  . . . . . . . . . 4
2. Absence of the posterior suspensory pro cess of squamo-

sal connected to the tegmen tympani  . . . . .Oryzomyini
2′. Presence of the posterior suspensory pro cess of squamo-

sal connected to the tegmen tympani  . . . . . . . . . . . . . 3
3. Bony palate, short and wide . . . . . . . . . Thomasomyini
3′. Bony palate, long and wide  . . . . . . . . . . . Wiedomyini
4. Absence of pectoral mammae . . . . . . . . . . . . . . . . . . . 5
4′. Presence of pectoral mammae. . . . . . . . . . . . . . . . . . . 6
5. Stiff mystacial vibrissae ventrally recurved, absence of 

zygomatic notches, presence of large masseteric tuber-
cles, absence of a pars fl accida, and nuchal ligament at-
tached to the third thoracic vertebra. . . . .Ichthyomyini

5′. Skull with long rostrum and rounded braincase, without 
frontal or lambdoid crests; interorbital region amphora- 
shaped; frontal sinuses moderately developed; palate 
long; anterior border of mesopterygoid fossa square  . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Abrotrichini

6. m3 strongly sigmoid . . . . . . . . . . . . . . . . . . . . . . . . . . 7
6′. m3 not strongly sigmoid. . . . . . . . . . . . . . . . . . . . . . . 8
7. Large ears and eyes; double grooved upper incisors; cu-

niculoid aspect; short tail; posterior suspensory pro cess 
of squamosal not connected to the tegmen tympani  . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Reithrodontini

7′. Moderate ears and eyes; upper incisors usually smooth; 
posterior suspensory pro cess of squamosal connected to 
tegmen tympani  . . . . . . . . . . . . . . . . . . . .Sigmodontini

8. Moderate or large ears; parapterygoid fossa relatively 
broader than mesopterygoid fossa; very open spheno-
palatine vacuities; complete loss of mesoloph; posterior 
extensions of premaxillaries and nasals subequal; gall 
bladder present . . . . . . . . . . . . . . . . . . . . . . . Phyllotini

8′. Moderate or small ears; skull with long rostrum and 
rounded braincase, with frontal sinuses well developed; 
interorbital region amphora- shaped; per sis tent mesoloph 
usually fused to paracone; gall bladder present or absent  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Akodontini
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Irenomys, Juliomys, Phaenomys, Punomys, Rhagomys, Sco-
lomys, and Wilfredomys.

The genera of Sigmodontinae incertae sedis listed  here 
comprise 12 Recent taxa following the classifi cation given 
by D’Elía et al. (2007). Molecular- based phyloge ne tic 
analyses (e.g., D’Elía 2003a; J. J. Martínez et al. 2012; 
Alvarado- Serrano and D’Elía 2013; Parada et al. 2013; 
Salazar- Bravo et al. 2013; K. Ventura et al. 2013) indicate 
that Abrawayaomys, Andinomys, Delomys, Chinchillula, 
Euneomys, Irenomys, Juliomys, Neomicroxus, Neoto-
mys, and Punomys fall in the large clade referred to as 
Oryzomyalia, which groups all Sigmodontinae except for 
Sigmodontini and Ichthyomyini (Steppan, Adkins, and 
Anderson 2004). Abrawayaomys, in par tic u lar, is notable 
for constituting “the single representative so far known 
of one of the main lineages of the radiation of Sigmo-
dontinae” (K. Ventura et al. 2013:8). Pacheco (2003), in 
a morphologically based phyloge ne tic analysis, recovered 
Phaenomys and Wilfredomys as members of a clade oth-
erwise composed of thomasomyine genera (see the ac-
count of Thomasomyini); neither of these two genera has 
been included as yet in a molecular- based phyloge ne tic 
analysis.

Andinomys and Punomys appear as sisters in analy-
ses encompassing both mtDNA and nucDNA sequences 
(Parada et al 2013; Salazar- Bravo et al. 2013; Schenk et al. 
2013) in a larger clade that somewhat more weakly also 
includes Chinchillula and Juliomys with Irenomys, Eu-
neomys, and Neotomys. J. J. Martínez et al. (2012) also 
recovered Euneomys, Irenomys, and Neotomys as a well- 
supported clade, which they argued deserved tribal rank. 
Further studies thus may prompt the proposition of one 
or more new tribes to encompass some or all of these gen-
era. Alternatively, as emphasized by D’Elía (2000), it is 
possible that incertae sedis genera truly constitute unique 
members of deep sigmodontine lineages and, as such, that 
their uncertain position is not due to the amount or quality 
of the data analyzed to date. If so, sigmodontine phyloge-
ne tic diversity is even greater than has been acknowledged 
previously.

KEY TO THE GENERA OF SIGMODONTINAE 
INCERTAE SEDIS:
1. Fur soft, without spines; upper incisors opisthodont; 

cheek teeth pentalophodont or tetralophodont; occlusal 
surfaces varied  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1′. Fur with strongly developed, fl at spines; upper incisors 
opisthodont to proodont; cheek teeth pentalophodont; 
occlusal surfaces crested . . . . . . . . . . . . Abrawayaomys

2. Pelage short, either coarse or soft; interorbital region 
broad, diverging posteriorly; incisive foramina short, typ-
ically not reaching anterior edges of M1s; anteromedian 

Steppan 1995; M. F. Smith and Patton 1999; D’Elía 2003a; 
Salazar- Bravo et al. 2013).

Realization that several sigmodontine genera do not be-
long in any of the groups ranked as tribes invites two clas-
sifi catory alternatives: either to erect a monogeneric tribe 
for each, or to treat them as Sigmodontinae incertae sedis. 
In agreement with Voss (1993) and M. F. Smith and Patton 
(1999), D’Elía (2003a) chose the option to treat these genera 
as Sigmodontinae incertae sedis, because, in this case, the 
proliferation of taxa (e.g., monogeneric tribes) would not 
provide any additional information to systematists. Thus, 
those genera without clear phyloge ne tic relationships (e.g., 
Chinchillula) or that are sister to well- defi ned tribes (e.g., 
Delomys, which is sister to Phyllotini) do not have to be 
forced into tribes. This policy does not exclude the continu-
ing use of existing tribes (i.e., Sigmodontini, Reithrodon-
tini, and Wiedomyini) composed of a single extant genus. 
Rather, the ac cep tance of both incertae sedis genera and 
current monogeneric tribes is justifi ed by the availability 
of existing names. Moreover, these currently recognized 
tribes are only monogeneric with respect to Recent genera. 
The Wiedomyini, for example, includes the extinct Cholo-
mys in addition to the extant Wiedomys; the Sigmodon-
tini also includes the extinct Prosigmodon (but see Peláez- 
Camomanes and Martin 2005); and several extinct genera 
(i.e., Ichthyurodon, Panchomys, and Tafi mys) may be part 
of the Reithrodontini, which is otherwise composed only 
of the living Reithrodon (but not Euneomys or Neotomys; 
D’Elía 2003a; J. J. Martínez et al. 2012).

The list of genera treated as Sigmodontinae incertae se-
dis has varied from author to author. For example, Reig 
(1986) assigned this status to Abrawayaomys, Punomys, 
Rhagomys, and Zygodontomys, while Musser and Carleton 
(1993) added a fi fth genus, Pseudoryzomys, to Reig’s list. 
M. F. Smith and Patton (1999), in their infl uential molecu-
lar phyloge ne tic study, found that Delomys, Irenomys, Ju-
liomys (as represented by pictipes, then placed in Wilfredo-
mys), Reithrodon, and Scolomys lacked clear phyloge ne tic 
relationships and referred to them as “additional unique 
lines” as a way to emphasize their uncertain placement. 
These authors also listed Abrawayaomys, Microakodonto-
mys, Phaenomys, Punomys, and Rhagomys as incertae se-
dis, following previous morphologically based assessments, 
as their molecular analyses did not include them. Those taxa 
Smith and Patton identifi ed as “additional unique lines” are 
also best viewed as incertae sedis (except Reithrodon, for 
which the tribal name Reithrodontini was already avail-
able, and Scolomys, for which subsequent broader- based 
molecular studies have shown a clear linkage in the Ory-
zomyini; Weksler 2006; D’Elía et al. 2007; Parada et al. 
2013). Musser and Carleton (2005) listed nine genera as 
Sigmodontinae incertae sedis: Abrawayaomys, Delomys, 
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>120 g; pelage long, very thick and soft; tail short (<70% 
head and body length), hairy, with scales not visible; skull 
with long and narrow palate; sphenopalatine vacuities 
large, mesopterygoid roof unossifi ed; cheek teeth tetralo-
phodont with terraced molars; anteromedian fl exus of 
M1 absent or very shallow  . . . . . . . . . . . . Chinchillula

7′. Body color uniform, without black and white thigh stripes 
or contrasting ventral fur; body either stout or elongated, 
medium to large, mass <100 g; pelage long, not thick but 
soft; tail medium to short, haired, scales either visible or 
not; palate narrow but either long or short; sphenopala-
tine vacuities either large or medium, mesopterygoid roof 
either unossifi ed or with elongated openings. . . . . . . . . 8

8. Body color brilliant reddish; tail long, >120% head and 
body length; rostrum broad, tapering anteriorly; zy-
gomatic notch shallow; cheek teeth pentalophodont, 
crested  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Phaenomys

8′. Body color yellowish or grayish brown; tail short, <90% 
head and body length; rostrum broad, parallel sided; zy-
gomatic notch deep, well developed; cheek teeth penta-
lophodont and crested or tetralophodont and planar  . 9

9. Body elongate; dorsum streaked with dark brown; tail 
about 80% of head and body length, moderately haired, 
scales visible; zygomatic spine strongly developed; pal-
ate short, narrow; cheek teeth tetralophodont; molar 
cusps alternate; anteromedian fl exus of M1 absent or 
very shallow . . . . . . . . . . . . . . . . . . . . . . . . Andinomys

9′. Body stout; dorsum without dark brown streaking; tail 
very short, <50% head and body length, well haired, 
scales not visible; zygomatic spine absent; palate long, 
narrow; cheek teeth pentalophodont, crested; molar 
cusps opposite; anteromedian fl exus of M1 prominent  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Punomys

10. Tail long, >120% of head and body length, well haired 
but scales visible, unicolored; rostrum narrow, tapering 
anteriorly; zygomatic notch shallow; interorbital region 
somewhat laterally compressed but divergent posteri-
orly; upper incisors hyperopisthodont  . . . . . .Irenomys

10′. Tail short, <70% head and body length, well haired and 
scales not visible, weakly to strongly bicolored; rostrum 
broad, parallel sided; interorbital region laterally com-
pressed with raised edges; upper incisors weakly opistho-
dont  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

11. Pelage long, lax, and very thick; dorsal color gray to 
dark- gray brown; nose same color as head and body; tail 
distinctly bicolored; incisive foramina medium, reaching 
anterior portion of M1; compressed interorbital region 
very long; palate long, narrow; carotid circulation pat-
tern 1 (sensu Voss 1988); occlusal surface of cheek teeth 
terraced; primary cusps opposite  . . . . . . . . . . Euneomys

11′. Pelage long, lax, but not as thick; dorsal color dark red-
dish brown; nose distinctly orange; tail indistinctly bicol-

fl exus of M1 prominent; palate wide; sphenopalatine va-
cuities absent or small, roof of mesopterygoid fossa par-
tially or completely ossifi ed  . . . . . . . . . . . . . . . . . . . . . .3

2′. Pelage long, soft; interorbital region narrow, laterally 
compressed; incisive foramina medium to long, pen-
etrating to or beyond anterior edges of M1s; anterome-
dian fl exus of M1 present or not; palate narrow; sphe-
nopalatine vacuities present, either moderate or widely 
open, resulting in nearly completely unossifi ed roof of 
mesopterygoid fossa; cheek teeth pentalophodont or te-
tralophodont; molar occlusal surface crested, terraced, 
or planed  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

3. Size small (mass ≤30 g); pelage soft, zygomatic notches 
shallow; palate short to moderate, wide; rostral tube 
small or indistinct . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3′. Size medium (mass ≥45 g); zygomatic notches medium 
to deep; palate short, wide, or narrow; rostral tube dis-
tinct  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

4. Pelage short and dense; tail short, approximately 50% 
of head and body length; zygomatic plates narrow, 
sloping backward from base; palate wide, moderate in 
length, reaching end of molar toothrow; auditory bullae 
infl ated; carotid circulation pattern 1 (sensu Voss 1988); 
capsular projection of mandible inconspicuous. . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Neomicroxus

4′. Pelage long; tail longer than head and body; zygomatic 
plates broad; palate wide, short, not reaching end of 
molar toothrow; auditory bullae small; carotid circula-
tion pattern 2 or 3 (sensu Voss 1988); capsular projec-
tion of mandible conspicuous . . . . . . . . . . . . . Juliomys

5. Pelage short, coarse; tail length subequal with head 
and body length, scales conspicuous; nose same color 
as head and back; zygomatic notches moderately exca-
vated; palate wide, short; rostral tube present; spheno-
palatine vacuities absent, roof wholly ossifi ed; auditory 
bullae small, uninfl ated; primary cusps alternating . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Delomys

5′. Pelage short, soft; tail long, >120% of head and body 
length, and hairy, but scales visible; nose conspicuously 
reddish; palate narrow, short; rostral tube absent; sphe-
nopalatine vacuities moderate, elongated; auditory bul-
lae large, infl ated; primary cusps opposite  . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Wilfredomys

6. Upper incisors smooth, without groove; carotid circula-
tion pattern 1 (sensu Voss 1988); cheek teeth tetralo-
phodont or pentalophodont  . . . . . . . . . . . . . . . . . . . . 7

6′. Upper incisors with longitudinal groove; carotid circu-
lation pattern 1 or 2 (sensu Voss 1988); cheek teeth te-
tralophodont  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

7. Body not uniformly colored, darker on midback, with 
conspicuous black and white thigh stripes and strongly 
contrasting whitish venter; body large, very stout, mass 
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premaxillaries end behind the anterior plane of the incisors. 
The nasals, with the anterior half considerably expanded, 
do not extend beyond the anterior ends of the premaxillar-
ies. The interorbital region is smooth, hourglass in shape, 
weakly beaded, and has its narrowest point positioned an-
teriad. The coronal suture is U-shaped, and the interparietal 
is transversally compressed and rhomboid in outline. An-
terior borders of the zygomatic plates are straight and lack 
zygomatic spines; the zygomatic notches are inconspicuous. 
An alisphenoid strut is usually present. The tegmen tym-
pani contacts the squamosal. The hamular pro cess of the 
squamosal is long, obliquely oriented, and terminates in a 
spatula shape; the subsquamosal fenestra and the postgle-
noid foramen are subequal in size. The carotid circulation is 
pattern 1 (sensu Voss 1988), with a squamosal- alisphenoid 
groove and sphenofrontal foramen present.

The incisive foramina are short, not reaching the anterior 
face of M1s. The palate is long, extending slightly beyond the 
posterior margin of M3s. Posterolateral palatal pits are very 
small and positioned at the level of the anterior border of the 
mesopterygoid fossa; the anterior margin of the mesoptery-
goid fossa is rounded, with its roof typically lacking sphe-
nopalatine vacuities. The middle lacerate foramen is nearly 
closed. Tympanic bullae are infl ated; bony tubes are reduced. 
Maxillary toothrows are parallel. The mandible of Abraway-
aomys is short and robust, with an enlarged retromolar fossa; 
the condyloid, coronoid, and angular pro cesses are subequal 
in size. The angular notch is shallow, and the capsular pro-
jection is very conspicuous. Internally, a well- developed and 
curved duct for the mandibular nerve is visible through the 
translucent bone and leads to a large mandibular foramen.

The upper incisors are narrow but noticeably deep, and 
they vary from slightly opisthodont to proodont. The ante-
rior enamel is orange; the dentine fi ssure straight and large 
(sensu Steppan 1995:23). The lower incisors are noticeably 
deep but transversally thin, faced with paler enamel than 
the uppers. The molars are small and brachydont, slightly 
crested, and with an “intermediate” main cusp arrange-
ment (sensu Steppan 1995:24). M1 is pentalophodont with 
an anteromedian fl exus varyingly visible and a reduced me-
soloph fused with the paracone; the procingulum of M1 
is anteroposteriorly narrow and labially displaced; entero-
styles are present on M1– 2. M3 is notably reduced, with 
an occlusal morphology suggesting per sis tence of only the 
proto- and paracone areas, because the posterior portion 
of this tooth is greatly narrowed. The number of molar 
roots is M1/m1 = 3/2, M2/m2 = 3/2, and M3/m3 = 1– 2/2.

Axial skeletal counts of one Argentinean specimen (A. 
chebezi) totaled 12 ribs and 15 thoracolumbar, three sacral, 
and 36 caudal vertebrae (Pardiñas, Teta, and D’Elía 2009).

The glans penis is short, stout, and entirely covered with 
spines; lateral bacular mounds are not visible in external 

ored; incisive foramina short, not reaching M1s; com-
pressed interorbital region short; palate short, narrow; 
carotid circulation pattern 2 (sensu Voss 1988); occlusal 
surface of cheek teeth planar; primary cusps alternate  . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Neotomys

Genus Abrawayaomys F. Cunha 
and Cruz, 1979
Ulyses F. J. Pardiñas, Pablo Teta, and Guillermo D’Elía

Abrawayaomys is a sylvan genus that uniquely combines a 
spiny pelage with an unusual set of craniodental attributes 
in the sigmodontine radiation. The genus was regarded as 
monotypic (e.g., Musser and Carleton 2005) until the re-
cent description of a second species (Pardiñas, Teta, and 
D’Elía 2009). This genus is one of four sigmodontine taxa 
with spiny pelage, the others being Neacomys, Scolomys, 
and Rhagomys longilingua. It is known from the Brazilian 
coastal forests, from Bahia to Rio de Janeiro and from the 
Paraná- Paraíba interior forest in northeastern Argentina. 
No fossils of Abrawayaomys are known (G. A. B. Fonseca 
and Kierulff 1989; Massoia 1993).

Species of this genus are medium- sized rodents (to-
tal length 200– 290 mm, condylobasal length of the skull 
27– 29 mm) with a robust head, rounded small ears, and a 
tail varying from slightly shorter to longer than combined 
head and body length, with or without a terminal tuft of 
brown to white hairs. The body pelage is short and close 
with a moderately spiny texture. The overall appearance is 
strongly agouti and hispid, with weak distinction between 
dorsal and ventral colorations. Dorsal and ventral hairs of 
approximately the same length are either spiny or long and 
thin. The spiny hairs are fl at, have a dorsal longitudinal 
groove, are rigid, and are broadest at their midpoint, es-
pecially on the dorsum. Spines are black- tipped and most 
abundant on the dorsum and rump, shorter and darker on 
the head, and slightly shorter, without dark tips, fewer in 
number, and thinner in structure on the under parts. Both 
mental and inguinal areas are free of spines. Mystacial and 
supraorbital vibrissae are short. Rigid tail hairs are arranged 
in sets composed of fi ve hairs per scale. The pes is long, but 
the claws are short and covered with dense ungual tufts; 
digit V is very short; and the plantar surface has six pads, 
with the hypothenar overlapping the thenar. A mammary 
count has not been previously reported in the literature, but 
a specimen from São Paulo state, Brazil, has three pairs, one 
each in postaxial, abdominal, and inguinal positions.

The skull of Abrawayaomys is robust and compact, no-
table for its extremely short and broad rostrum. The ros-
trum is broader than the narrowest part of the interorbital 
region, and has conspicuous nasolacrimal capsules. The 
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Abrawayaomys ruschii: Massoia, Chebez, and Heinonen 
Fortabat, 1991a:39; part; not Abrawayaomys ruschii F. 
Cunha and Cruz, 1979.

Abrawayaomys chebezi Pardiñas, Teta, and D’Elía, 2009; 
type locality “Argentina: Province of Misiones, Depart-
ment of Iguazú, conjunction Arroyo Mbocaí and route 
12 [25.680115°S, 54.508060°N].”
description:  Smaller than A. ruschii, especially 

in molar mea sure ments (upper toothrow length 3.30– 
3.96 mm), and characterized by tail longer than head and 
body, terminating in dark tuft; basally gray ventral hairs 
with cream to yellowish tips; anterior third of nasals 
not conspicuously expanded laterally; nasofrontal suture 
V-shaped, extending posteriorly past level of lacrimals; in-
terorbital region hourglass in shape; alisphenoid strut pres-
ent; inconspicuous or absent anteromedian fl exus on M1, 
and proodont upper incisors.

distribution:  Abrawayaomys chebezi is known 
from the western, forested portions of Misiones province 
in Argentina (Massoia 1993; Pardiñas, Teta, and D’Elía 
2009) that drain towards the Río Paraná.

selected localit ies  (Map 27): ARGENTINA: 
Misiones, Iguazú, junction Arroyo Mbocaí and Rte 12 
(type locality of Abrawayaomys chebezi Pardiñas, Teta, and 
D’Elía), Eldorado, Segunda Iglesia Cuadrangular, Barrio 
Parque Km 11 (Massoia, Chebez, and Heinonen Fortabat 
1991a), Montecarlo (Massoia 1993, 1996), Oberá, Escuela 
Provincial 639 “Rosario Vera Peñaloza,” Lote 92, Sección II 
de Campo Ramón (Massoia 1988c, 1996), Parque Provin-
cial Urugua-í (CNP 3631).

subspecies :  Abrawayaomys chebezi is monotypic.
natural history:  Little is known about the natu-

ral history of this species. It is certainly preyed upon by 
the Barn Owl, Tyto alba, as three of fi ve rec ords from Misio-
nes are based on remains recovered from the pellets of this 
owl (Massoia 1993). The holotype (MACN 20253) was 
captured using a Sherman trap on the southern margin of 
Arroyo Mbocaí, in secondary forest belonging to the “Rose-
wood and Assai Palm Forest” unit (sensu Martínez- Crovetto 
1963), where the predominant tree species are Matayba 
elaeagnoides, Begonia descoleana, and Podostemun coma-
tum. Some localities are in areas highly disturbed by human 
activities, where only small patches of the “Laurel and Gua-
tambu Forest” survive, or in ecotonal areas between forest 
and the open grasslands of the “Campos and Malezales” 
ecoregion (Pardiñas, Teta, and D’Elía 2009).

C. Galliari collected the second specimen (CNP 3631) 
in late September 2012 in disturbed secondary forest in 
Parque Provincial Urugua-í. This animal is an adult male 
weighing 35 g and had scrotal testes. A large assemblage of 
ectoparasites collected from this individual included mites, 
most of the genus Androlaelaps, and two fl eas, one identi-

view; and the medial bacular mound is slightly larger than 
the lateral ones. The proximal baculum is short, stout, and 
triangular; a laterally fl ared base has a distinctly deep me-
dian notch. The cartilaginous distal baculum is small and 
tridigitate (Pardiñas, Teta, and D’Elía 2009). The stomach 
is hemiglandular- unilocular (Finotti et al. 2003).

synonym:
Abrawayaomys F. Cunha and Cruz, 1979:2; type species 

Abrawayaomys ruschii F. Cunha and Cruz, 1979, by 
original designation.
remarks :  Two species are currently recognized, one 

from Brazil (A. ruschii) and the other from Argentina (A. 
chebezi), but the few available specimens hamper any as-
sessment of intra- or interpopulation variation (Pardiñas, 
Teta, and D’Elía 2009). Specimens from Rio de Janeiro 
may well represent A. chebezi. As both samples from Ar-
gentina and Rio de Janeiro depart less from the holotype 
of A. ruschii (from Espírito Santo state) than do those 
from Minas Gerais, the latter may represent a third, as 
yet undescribed species. To further complicate the ex-
isting taxonomy, fi ve skins collected in São Paulo state, 
Brazil, document important morphological differences 
between young and adults. For example, young individu-
als have a proportionally shorter tail (relative to head and 
body length), a tail tuft is either lacking or very short, 
the hindfeet are brown above, and there is very limited 
contrast between the dorsal and ventral colors. Adults, in 
contrast, have proportionally longer tails that terminate 
in a long tuft of white hairs (ca. 20 mm), whitish hind-
feet, and strikingly demarcated dorsal and ventral colors. 
These limited comparisons clearly indicate that Abraway-
aomys is in need of a thorough revision aimed to defi ne 
both the number of species and their respective geographic 
distributions.

KEY TO THE SPECIES OF ABRAWAYAOMYS:
1. Tail longer than head and body, with a dark brown tuft; 

interorbital region hourglass in shape; upper toothrow 
length ≤4 mm; anteromedian fl exus on M1 inconspicu-
ous or absent  . . . . . . . . . . . . . .Abrawayaomys chebezi

1′. Tail shorter than head and body and without tuft, or 
longer and terminating in white tuft; interorbital region 
with anteriorly convergent sides; upper toothrow length 
≥4 mm; anteromedian fl exus on M1 conspicuous . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Abrawayaomys ruschii

Abrawayaomys chebezi Pardiñas, Teta, 
and D’Elía, 2009
Chebez’s Spiny Mouse

synonyms:
Thomasomys (?) pictipes: Massoia, 1988c:6; part; not 

Thomasomys pictipes Osgood, 1933.
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terorbital region with anteriorly convergent sides; alisphe-
noid strut sometimes present; conspicuous anteromedian 
fl exus on M1; and slightly opisthodont upper incisors.

distribution:  Abrawayaomys ruschii is known from 
few localities in the Brazilian states of Espírito Santo, Minas 
Gerais, Rio de Janeiro, São Paulo, and Santa Catarina.

selected localit ies  (Map 27): BRAZIL: Espírito 
Santo, Castelo, Parque Estadual do Forno Grande (type lo-
cality of Abrawayaomys ruschii F. Cunhaand Cruz); Minas 
Gerais, Mata da Prefeitura, 6 km SW of Viçosa (USNM 
552416), Ouro Branco (G. Lessa et al. 2009), Parque Estad-
ual do Rio Doce (UFMG 2492), Parque Estadual da Serra do 
Cipó (Passamani et al. 2011); Rio de Janeiro, Angra dos Reis, 
Terra Indígena Guarani Sapukai (L. G. Pereiraet al. 2008); 
São Paulo, Biritiba Mirim (M. J. de J. Silva et al. 2009); Santa 
Catarina, Caldas da Imperatriz (Cherem et al. 2005).

subspecies :  Abrawayaomys ruschii is monotypic.
natural history:  Little is known about the natu-

ral history of this species. Observations on diet, derived 
from a single individual, indicate that Abrawayaomys rus-
chii feeds preferentially on fruits, seeds, and leaves (Finotti 
et al. 2003). Capture sites of most specimens are from the 
interior of forests fragments as well as along their mar-
gins; most specimens have been caught during the rainy 
season (G. Lessa et al. 2009). Postcranial anatomy suggests 
that this species is terrestrial in its mode of locomotion 
(Coutinho et al. 2013), an observation supported by re-
ported captures in traps set on the ground.

remarks :  Specimens from Minas Gerais display a 
long tail with a large white apical tuft, a variably present 
alisphenoid strut, and an interorbital region with anteri-
orly convergent borders, character differences from other 
samples that invite further exploration of their taxonomic 
status (Pardiñas, Teta, and D’Elía 2009).

The diploid number for specimens from Rio de Janeiro 
and São Paulo states, Brazil, is 58, with all autosomes 
predominantly acrocentric; the X is a medium- sized meta-
centric and the Y a medium- sized submetacentric (L. G. 
Pereira et al. 2008; M. J. de J. Silva et al. 2009).

Genus Andinomys Thomas, 1902
Jorge Salazar- Bravo and Jorge Pablo Jayat

Andinomys occurs between 14°S and 28.5°S, from south-
ern Peru and northernmost Chile through southwestern 
Bolivia and northwestern Argentina. Individuals have been 
trapped across an elevational range from 650 to 4,500 m, 
with most rec ords occurring above 1,500 m. As expected 
from this broad geographic distribution, the genus  occupies 
multiple habitats, from subtropical mountain forests and 
semiarid Puna and pre- Puna to high elevation grasslands 

fi ed as Polygenis (Polygenis) sp. and the other Adorato-
psylla (Adoratopsylla) antiquorum antiquorum. The latter 
may represent an accidental association because fl eas of 
this genus are mainly associated with marsupials (M. Lar-
eschi, pers. comm.).

remarks :  Massoia (1988c:Figs. 3 and 4) referred to 
the fi rst specimen (a mandible recovered from owl pellets) 
of Abrawayaomys collected in Argentina as Thomasomys 
(?) pictipes. There is an unconfi rmed published mention of 
this species from Puerto Caraguatay, Misiones (Massoia 
1993). Specimens from Rio de Janeiro, Brazil, are perhaps 
referable to this species (Pardiñas, Teta, and D’Elía 2009).

Abrawayaomys ruschii F. Cunha and Cruz, 1979
Ruschi’s Spiny Mouse

synonym:
Abrawayaomys ruschii F. Cunha and Cruz, 1979:2; type 

locality “Forno Grande [= Parque Estadual do Forno 
Grande (20.5°S, 41.6°W)], município de Castelo, ES [= 
Espírito Santo], Brasil.”
description:  Larger than A. chebezi, especially in 

molar mea sure ments (upper toothrow length of holotype, 
5.41 mm); characterized by tail shorter than head and body 
and without terminal tuft, or longer than head and body 
with white tuft; yellowish to whitish ventral coloration; 
rostral third of nasals conspicuously expanded laterally; 
straight nasofrontal suture at about level of lacrimals; in-

Map 27    Selected localities for Abrawayaomys chebezi ( ) and Abrawayaomys 
ruschii (●).
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Steppan (1995) provided vertebral counts of 13 tho-
racic, six lumbar, and 28– 30 caudal (modal number of 30). 
The stomach is atypical for most sigmodontine rodents in 
that it is bilocular, with a deep incisura angularis projecting 
well past the esophageal opening; the size and position of 
the glandular epithelium is unknown (Spotorno 1976). The 
phallus in males is barrel shaped with a slightly ventrally 
placed crater. The distal pro cess of the baculum is unique 
among the sigmodontines, with a short and wide central el-
ement fl anked by longer (at least 60% longer) wing- shaped 
lateral digits (Spotorno 1986).

synonym:
Andinomys Thomas, 1902g:116; type species Andinomys 

edax Thomas, 1902, by original designation.
remarks :  The genus and its single living species are 

known from the Middle- Upper Pleistocene of Argentina 
and Lower- Middle Pleistocene of Bolivia, to the Recent 
(Marshall et al. 1984; Marshall and Sempere 1991; Pardi-
ñas et al. 2002; P. E. Ortiz and Jayat 2007a). It was present 
at seven of nine Late Quaternary micromammal localities 
in Argentina but was not abundant in any (P. E. Ortiz and 
Jayat 2007a).

Andinomys edax Thomas, 1902
Andean Rat, Chozchorito

synonyms :
Andinomys edax Thomas, 1902g:116; type locality “El 

Cabrado, between Potosi and Sucre, [Potosí,] Bolivia. 
Altitude 3700 metres.”

Andinomys edax lineicaudatus Yepes, 1935b:345; type lo-
cality “Argentina, Tucumán, Cerro San Javier 2000 m.”

Andinomys lineicaudatus: M. M. Díaz and Barquez, 2007: 
500; name combination.
description:  As for the genus.
distribution: Andinomys edax has been recorded 

from approximately 60 localities between 500 and 
4,500 m in habitats ranging from subtropical mountain 
forests to the semiarid Puna and pre- Puna of extreme 
southern Peru, northernmost Chile, Bolivia, and north-
western Argentina.

selected localit ies  (Map 28): ARGENTINA: 
Catamarca, Barranca Larga, Cueva Los Viscos (P. E. Ortiz, 
Cirignoli et al. 2000), 45 km W of Chumbicha (Thomas 
1919f); Jujuy, Cerro Hermoso (MACN 19.554), Rincon-
ada, 6 km N, road to Timón Cruz (M. M. Díaz and Barquez 
2007); Salta, La Poma, 3 km E (PEO- e 201), ca. 5 km S of 
Los Toldos (PEO- e 271); Tucumán, Horco Molle (Capll-
onch et al. 1997). BOLIVIA: Chuquisaca, 9 km (by road) N 
of Padilla (S. Anderson 1997); Cochabamba, 16.5 km NW 
of Colomi (AMNH 268919); Oruro, Finca Santa Helena, 
approx. 10 km (by road) SW of Pazna (UMMZ 155850); 
Potosí, 20 mi S of Potosí (S. Anderson 1997); Tarija, Ran-

(J. P. Jayat, Pacheco, and Ortiz 2009). The following ac-
count is abstracted from Osgood (1947), Hershkovitz 
(1962), Steppan (1995), S. Anderson and Yates (2000), 
and P. E. Ortiz and Jayat (2007a), which should be con-
sulted for additional details on morphological characters, 
fossil record, and distribution.

Andinomys is characterized by a large and heavy body 
(head and body length 134– 176 mm for specimens from 
central Bolivia and northwestern Argentina). The fur is 
soft and lax; the color to the dorsum and sides is drab, but 
the under parts are buffy white with hairs basally slate col-
ored. Tail length ranges from about 60% to nearly equal to 
head and body length; the tail is sharply bicolored, densely 
furred, but lacks a terminal pencil. Forefeet and hindfeet 
are well haired on their upper surfaces, covered with white 
hair above, and with silvery- white ungual tufts that extend 
well beyond the claws. Digit V of hindfoot (not including 
claw) reaches at least to the base (often to the middle) of the 
second phalanx of digit IV; palmar pads large but not fused. 
The pinnae are comparatively small (24– 29 mm long). Eight 
mammae are present, with two pairs in both pectoral and 
inguinal positions.

The skull is fl attened, with a broad rostrum and nasals 
that are broader than the interorbital constriction and 
somewhat expanded at their anterior edges. The premax-
illomaxillary suture is oriented dorsoventrally. The supra-
orbital region is narrow, with squared or slightly raised 
edges. Infrafrontal fontanelles are often present (S. L. 
Gardner and Anderson 2001). Zygomatic plates are deep, 
with their anterior borders slightly concave and with an-
terodorsal corners projecting as a short spine; zygomatic 
notches are broad and deeply excavated. The hamular 
pro cess of the squamosal is long and thin, with a fl attened 
posterior terminus. Incisive foramina are comparatively 
widely open, with smoothly rounded edges. Posterolat-
eral palatal depressions are pitted and troughlike, con-
tinuing as gutters onto the anterolateral portion of the 
palate. The mesopterygoid fossa is comparatively broad; 
the parapterygoid fossae are shallow. The carotid circula-
tion is characterized by conspicuous sphenofrontal and 
stapedial foramina and a squamosal- alisphenoid groove 
(pattern 1 of Voss 1988). The mandible is robust, with a 
poorly developed capsular projection, the coronoid pro-
cess is higher than the articular condyle, and the anterior 
margin of the masseteric crest extends to the level of the 
m1 protoconid.

Upper incisors are opisthodont, broad, and asulcate. 
The upper molar rows diverge posteriorly, and molars 
above and below are hypsodont, large, prismatic, and 
fl at crowned, with primary cusps having alternating and 
deeply penetrating fl exi and fl exids (P. E. Ortiz and Jayat 
2007a). A labial root of M1 is present.
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specimens captured by one of us (JPJ) in ecotonal habi-
tats between semiarid highlands and Yungas forests 
in northwestern Argentina displayed combinations of 
qualitative (tail coloration) and morphometric (hindfoot 
length) characters thought to be diagnostic for the two 
taxa, which suggested the possibility of gene fl ow be-
tween them (Jayat, Ortiz, and Miotti 2008). Given the 
lack of detailed study of patterns of variation, combined 
with the lack of differences in karyotypic characters, 
for the moment at least we maintain the view of Yepes 
(1935b) and regard Andinomys as comprising a single 
species with two subspecies.

The karyotype is uniform across localities from Argen-
tina (Pearson and Patton 1976), Bolivia (Peurach 1994), 
and Chile (Spotorno et al. 1994, 2001), with 2n = 56 and 
FN = 56, an autosomal complement composed of one pair 
of metacentric and 27 pairs of acrocentric elements and 
both X and Y chromosomes acrocentric. The Y is about 
60% the length of the X. Comparisons of G-banded chro-
mosomes led Spotorno et al. (2001) to suggest homology 
in 18 chromosomal arms between A. edax and Euneomys 
chinchilloides.

cho Tambo (AMNH 262771). CHILE: Tarapacá, Arica 
(FMNH 132651). PERU: Puno, Juli (MCZ 39470); Tacna, 
1.5 mi N (10 km by road) of Tarata (MVZ 139480).

subspecies :  Yepes (1935b) recognized two subspe-
cies, A. edax edax from southern Bolivia and extreme north-
western Argentina, and A. edax lineicaudatus in north-
western Argentina. These two names continue to be used 
in the literature, both at subspecifi c and specifi c levels (see 
M. M. Díaz and Barques 2007 versus Jayat, Ortiz, and 
Miotti 2008, and Remarks).

natural history:  Little is known about the natu-
ral history of the species. Of 10 specimens collected by one 
of us (JPJ) in high- elevation grasslands of northwestern 
Argentina, two females caught in April had signs of repro-
ductive activity (open vaginas). The remainder of the speci-
mens, captured in June, July, and August, showed no signs 
of reproductive activity. Pearson (1951) reported one (of 
three collected females) as pregnant with three large em-
bryos (crown- rump length = 34 mm), in mid- December in 
southern Peru. For Jujuy, M. M. Díaz and Barquez (2007) 
reported females with closed vaginas in February and 
March, one lactating female and another with three em-
bryos in February, and females with open vaginas in March 
(one with two embryos). Young individuals  were trapped 
in February, June, and July. From these observations, it ap-
pears that Andinomys edax is reproductively active from 
early December to June.

Molting was found in all individuals collected in the 
high- elevation grasslands of northwestern Argentina (with 
the exception of one female taken at the end of August). 
This observation agrees with M. M. Díaz and Barquez 
(2007), who observed molting in specimens from Jujuy 
and trapped in February and March. Two fl eas (Ectinorus 
uncinatus and Neotyphloceras crassispina hemisus) and a 
louse (Hoplopleura zentaensi) parasitize Andinomys edax 
(Beaucournu and Gallardo 1991; D. Castro and Gonzalez 
1997; Autino and Lareschi 1998). No other parasites are 
known.

Andinomys edax is never an abundant member of the 
sigmodontine fauna anywhere in its known range, ac-
counting for no more than 2% of the individuals captured 
at sites in northwestern Argentina. The species is also not 
abundant in owl pellets, where it occurs in about 2% of 
specimens examined (JPJ, pers. obs.).

remarks :  M. M. Díaz (1999) elevated each of the 
subspecies recognized by Yepes (1935b) to specifi c sta-
tus, based on sympatry at localities of the pre- Puna of Ju-
juy province, Argentina. M. M. Díaz and Barquez (2007) 
also recognized these two taxa at the species level, stat-
ing A. edax was restricted to Puna and pre- Puna habi-
tats between 2,000 and 4,800 m, while A. lineicaudatus 
occurred in the Yungas forest below 2,500 m. However, 

Map 28    Selected localities for Andinomys edax (●). Contour line = 2,000 m.
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of each molar. M1 has a subtriangular procingulum in 
older specimens; a posteroloph is always absent. Both M2 
and M3 have a simplifi ed occlusal pattern, as only the 
metafl exus and hypofl exus are present (there is no procin-
gulum or posteroloph). The lower fi rst molar has a procin-
gulum with a small anterolingual stylid, and m2– m3 have 
a simplifi ed occlusal structure without a procingulum or 
posterlophids.

Didier (1959) described the general morphology of the 
phallus; Spotorno (1986) extended this description and 
stressed the unique nature of the structures. Axial skeletal 
elements consist of 13 thoracic, six lumbar, and 21 or more 
caudal vertebrate (Steppan 1995). Voss (1991a) noted 
the presence of a gall bladder, and Dorst (1973b) detailed 
stomach morphology.

synonym:
Chinchillula Thomas, 1898c:280; type species Chinchillula 

sahamae Thomas, by monotypy.
remarks :  Thomas (1898c) described Chinchillula as 

a genus distantly allied to Phyllotis, a concept followed 
by most subsequent authors (e.g., Ellerman 1941; Os-
good 1947; Olds and Anderson 1990; Braun 1993; Step-
pan 1993; Steppan 1995). Analyses of mitochondrial and 
nuclear sequence data have indicated that Chinchillula is 
the sister taxon to a clade formed by Irenomys, Punomys, 
and Andinomys (Salazar- Bravo et al. 2013) and that these 
four genera, for the moment, should be considered Sigmo-
dontinae incertae sedis as suggested by D’Elía et al. (2007).

Chinchillula sahamae Thomas 1898
Altiplano Chinchilla Mouse, Achallo, Chinchillón, 
Carpinto

synonym:
Chinchillula sahamae Thomas, 1898c:280; type locality 

“Esperanza, a ‘tambo’ in the neighbourhood of Mount 
Sahama, [La Paz,] Bolivia.”
description:  As for the genus.
distribution:  Chinchillula sahamae is known from 

fewer than 20 localities in western Bolivia, southern Peru, 
and northern Chile, all at elevations between 3,500 and 
4,800 m.

selected localit ies  (Map 29): BOLIVIA: La 
Paz, Esperanza (type locality of Chinchillula sahamae 
Thomas 1898), 5 km E of Ulla- Ulla (S. Anderson 1997); 
Oruro, Quebrada Kohuiri (S. Anderson 1997). CHILE: 
Arica y Parinacota, Parinacota (Mann 1978). PERU: Apu-
rimac, 25 mi SW of Chalhuanca (MVZ 116034); Arequipa, 
Cabrerías (Zeballos and Carrera 2010), El Rayo (Zeballos 
and Carrera 2010), 21 mi ENE of Puquio (MVZ 116035); 
Cusco, Coordillera de Sicuani (Hershkovitz 1962); Puno, 
11 km W and 12 km S of Ananea (MVZ 172677), 5 km E 
of Lago Suche (MVZ 115939), 5 mi SSW of Limbani (MVZ 

Genus Chinchillula Thomas, 1898
Jorge Salazar- Bravo

These colorful animals are known from scattered localities 
between 3,500 and 4,800 m in southeastern Peru, western 
Bolivia, and northern Chile, where they are often associ-
ated with rocky outcrops and stone walls in the highland 
Puna. Except as noted below, the following account is 
abstracted from Osgood (1947) and Hershkovitz (1962), 
who should be consulted for additional details. The genus 
is not known from the fossil record (McKenna and Bell 
1997).

Chinchillula is medium to large in size, with a stout 
body (total length ranging from 247 to 282 mm; S. Ander-
son 1997). The tail is short and well- haired (between 50% 
and 75% of the total length, ranging between 94 and 114 
mm; Pearson 1951; S. Anderson 1997), bicolored, with a 
mid- dorsal brown stripe, and terminating in a thin pencil. 
The pelage is long, very dense, silky, and distinctly colored 
buffy to tawny, lined with black over the back. The venter 
is white, and the hips and rump are white but are crossed 
by a conspicuous black band. The ears are long, broad, 
and brown with white preauricular and postauricular 
tufts. The limbs and feet are white, and ungual tufts almost 
conceal the claws. The plantar pads are smooth, bare, and 
have large tubercles. The mammary count is eight, with 
two pairs in both axillary and inguinal positions.

The skull is fl attened in profi le. The supraorbital re-
gion is narrow and parallel- sided, with edges squared or 
raised, but with temporal ridges obsolete or absent. The 
zygomatic arches are evenly bowed, and the zygomatic 
plates are broad but slant posteriorly from bottom to top, 
and well- developed zygomatic spines are present. The in-
cisive foramina are long, reaching to the middle of M1s. 
The bony palate is also long, extending posterior to M3s. 
Posterolateral palatal depressions are shallow. The mesop-
terygoid fossa is broad. The width at the anterior base of 
pterygoid pro cesses is greater than that of the paraptery-
goid fossa mea sured on same plane. The parapterygoid 
fossa is deep in adults. The tympanic bullae are moderately 
infl ated but are often shorter than the length of the molar 
row (Hershkovitz 1962). Carotid circulation is primitive 
(pattern 1 of Voss 1988); both stapedial and sphenofrontal 
foramina and a squamosal- alisphenoid groove are present.

The upper incisors are long, orthodont to slightly opisth-
odont, with smooth to weakly grooved anterior surfaces. 
Upper molar rows are parallel or slightly divergent poste-
riorly. The cheek teeth are highly hypsodont, fl at- crowned, 
and prismatic (Osgood 1947); the cusps are subtriangular 
or subovate in outline, and the enamel pattern is essentially 
8- shaped. The high points of opposing enamel folds never 
touch, but extend nearly to, or rarely beyond, the midline 
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which locate Sumbay to the northeast, not the southwest, 
of the city of Arequipa. In addition, as mapped, Hershkov-
itz’s Sumbay would be at about 2,000 m, an elevation from 
which no rec ords of Chinchillula currently exist. Eisenberg 
and Redford (1992) mapped two localities in Chile, but 
Parinacota is the only one from which a vouchered speci-
men exists (see Selected Localities).

Pearson and Patton (1976) described a karyotype with 
2n = 60, FN = 64 for Peruvian specimens.

Genus Delomys Thomas, 1917
Robert S. Voss

The genus Delomys contains two species that inhabit 
moist forests and perhaps other habitats from sea level to 
2,700 m elevation in northeastern Argentina and south-
eastern Brazil. The only known fossils are from late Pleis-
tocene cave deposits near Lagoa Santa in the Brazilian state 
of Minas Gerais (Winge 1887; Voss and Myers 1991; Voss 
1993). Although Osgood (1933a), Ellerman (1941), and 
Cabrera (1961) regarded Delomys as a ju nior synonym 
of Thomasomys, subsequent analyses of karyotypic, mor-
phological, and molecular data suggest that these taxa 
are not closely related (Zanchin, Sbalqueiro et al. 1992; 
Voss 1993; M. F. Smith and Patton 1999; D’Elía 2003a; 
Weksler 2003), and the genus remains unclassifi ed at the 
tribal level (D’Elía et al. 2007). Recent molecular analyses 
(e.g., Parada et al. 2013; Salazar- Bravo et al. 2013) have 

116183), 36 km SE (by road) of Macusani (MVZ 172675); 
Tacna, 5 km E of Lago Suche (MVZ 115939), 2.6 mi N of 
Tarata (MVZ 139484).

subspecies :  Chinchillula sahamae is monotypic.
natural history:  Chinchillula sahamae is rela-

tively poorly known in most aspects of its ecol ogy, behav-
ior, and reproductive biology. All known localities are in 
bunchgrass- dominated Altiplano, where it is often associ-
ated with rocky outcrops or man- made stone walls (e.g., 
Pearson 1951). In both Parque Nacional Sajama (Bolivia) 
and Reserva Nacional de Salinas y Aguada Blanca (Peru), 
individuals  were associated with Polylepis patches (Yensen 
and Tarifa 2002; Zeballos and Carrera 2010). Sympatric 
species in southern Peru include two species of Abrothrix, 
two species of Akodon, Necromys amoenus, two species 
of Phyllotis, three of Auliscomys, Neotomys ebriosus, and 
a species each of Galea and Lagidium (Pearson 1951). In 
west- central Bolivia, Chinchillula co- occurs with Akodon 
albiventer, Abrothrix jelskii, Phyllotis chilensis, and La-
gidium viscaccia (Yensen and Tarifa 2002).

At one locality in La Paz (Bolivia), the capture rate 
per 100 traps was 0.9 (Yoneda 1984), but with this rate 
ranging from 0.3 to 2 in different study years at various 
sites in Arequipa and Moquegua (Peru; Zeballos and Car-
rera 2010). The species is herbivorous, feeding on grass or 
herbs (Pearson 1951; Dorst 1973b; Mann 1978). In south-
eastern Peru, the diet was composed of 96.57% grass and 
herbs and 0.01% seeds (H. Zeballos, pers. comm.). Signs 
of reproductive activity start at the beginning of October 
(Pearson 1951). Observations of the growth pattern in 
captive individuals have suggested an exponential growth 
for the fi rst eight weeks after birth, reaching an asymptote 
at about week 15 (Aliaga- Rossel et al. 2009).

Ectoparasites recorded from Chinchillula sahamae in-
clude two species of trombiculid mites of the genus Crotis-
cus (Brennan 1957), one of the genus Odontacarus (J. T. 
Reed and Brennan 1975), one of Euschoengastia (mis-
spelled by Hershkovitz 1962 as Euschonygastia), fi ve spe-
cies of fl eas (Hershkovitz 1962; Smit 1968), and a beetle 
(Hershkovitz 1962).

Although thought to be threatened or even at risk in 
Chile and Peru (e.g., Coffre and Marquet 1999; Zeballos 
2001), possibly due to overexploitation for their colorful 
pelts, no studies have been conducted to assess local popu-
lation status. The species was deemed “data defi cient” by 
Bolivian authorities (Aguirre et al. 2009).

remarks :  Pine et al. (1979) and Mann (1978) made a 
case for the presence of morphological and chromatic dif-
ferences between Bolivian and Peruvian samples, and one 
specimen from Chile. The record from “Sumbay, Areq-
uipa” mapped by Hershkovitz (1962) is at odds with cur-
rent maps and ornithological gazetteers (Stephens 1983), 

Map 29    Selected localities for Chinchillula sahamae (●). Contour line = 2,000 m.
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the subsquamosal fenestra by a slender hamular pro cess of 
the squamosal. An anterior pro cess of the tegmen tympani 
overlaps a posterior suspensory pro cess of the squamo-
sal above the anterodorsal lip of the bulla. The bullae are 
small, the tympanic membrane pars fl accida is large, and 
the orbicular apophysis of the malleus is well developed.

The mandible has a short, falciform coronoid pro cess 
but lacks a distinct capsular pro cess alveolus. The basihyal 
lacks an entoglossal pro cess.

The upper incisors are small, narrow, ungrooved, and 
strongly opisthodont. The molars are brachydont, buno-
dont, and pentalophodont (with well- developed meso-
lophs and mesolophids). The principal cusps of the upper 
teeth are arranged in opposite labial/lingual pairs, but the 
labial and lingual reentrant folds interpenetrate to create 
an incipiently lophodont pattern. The anterocone of M1 
is divided by a deep anteromedian fl exus into distinct an-
terolabial and anterolingual conules. An ectolophid is al-
ways present on m1 and sometimes also on m2. The upper 
molars usually have three roots each, and the lower molars 
have two roots each.

The tuberculum of the fi rst rib articulates with the 
transverse pro cesses of the seventh cervical and fi rst tho-
racic vertebrae, and the second thoracic vertebra has a 
greatly elongated neural spine. The entepicondylar fora-
men of the humerus is absent. Axial skeletal counts include 
13 ribs and 19 thoracolumbar, four sacral, and 29 or more 
caudal vertebrae.

The stomach is unilocular and hemiglandular, without 
any extension of gastric glandular epithelium into the cor-
pus. The gall bladder is present. Phallic and other male re-
productive characters remain undescribed.

synonyms:
Hesperomys: Hensel, 1872b:42; part (description of dorsa-

lis); not Hesperomys Water house, 1839.
Akodon: E.- L. Trouessart, 1897:537; part (listing of dorsa-

lis); not Akodon Meyen, 1833.
Oryzomys: Thomas, 1903c:240; part (description of sub-

lineatus); not Oryzomys Baird, 1857.
Thomasomys: Thomas, 1906c:443; part (listing of dorsalis 

and sublineatus); not Thomasomys Coues, 1884.
Delomys Thomas, 1917d:196; type species Hesperomys 

dorsalis Hensel, 1872, by original designation.
remarks :  Species of Delomys have at one time or 

another been referred to Hesperomys, Calomys, Akodon, 
Oryzomys, and Thomasomys (none of which are, properly 
speaking, generic synonyms). This historical confusion re-
fl ects both the uncertain morphological diagnoses of neo-
tropical cricetid taxa in general and the genuinely ambigu-
ous relationships of Delomys in par tic u lar. Although the 
sister- group relationship between Delomys and phyllotines 
recovered by Parada et al. (2013) seems to be impressively 

recovered Delomys as the sister taxon of the tribe Phyl-
lotini, a wholly unexpected and surprising result. Except as 
noted below, the following account is abstracted from Voss 
(1993), which should be consulted for additional informa-
tion about comparative morphology, taxonomy, nomen-
clature, and natural history.

Species of Delomys are small to medium- sized sigmodon-
tines with relatively short, close, grizzled yellowish, brown-
ish, or grayish dorsal pelage. A dark mid- dorsal stripe that 
extends from the nape to the base of the tail may be pres-
ent or absent. The ventral pelage is distinctly paler than the 
dorsal fur, but the ventral pelage is always gray based (never 
self- colored). Mystacial, superciliary, genal, submental, in-
terramal, and carpal vibrissae are present. The pinnae are 
large, thin, pliant, and sparsely covered with short hairs. 
The hindfoot is narrow, with six large plantar pads (thenar, 
hypothenar, and three interdigitals) and short outer digits; 
digit V is nonopposable, and its claw does not extend much 
beyond the fi rst interphalangeal joint of digit IV. Conspic-
uous ungual tufts of long silvery hairs are present at the 
bases of the pedal claws. Females have either eight mam-
mae (in inguinal, abdominal, postaxial, and pectoral pairs) 
or six mammae (in which case the pectoral pair is absent). 
The naked- appearing tail may be shorter than, equal to, 
or longer than the combined length of the head and body.

In dorsal view, the skull is characterized by a long taper-
ing rostrum fl anked by small but well- defi ned zygomatic 
notches; the interorbital region is hourglass in shape, nei-
ther conspicuously infl ated nor strongly constricted, with 
smoothly rounded supraorbital margins. The braincase is 
rounded and smooth, without well- developed ridges or 
crests. In lateral view, the premaxillae and nasals are pro-
duced anteriorly beyond the small incisors to form a short 
bony rostral tube. Zygomatic plates are moderately broad 
with approximately vertical anterior margins, and lack an-
terodorsal spinous pro cesses.

In ventral view, the incisive foramina are long (70– 77% 
of diastemal length, on average), but they do not extend 
posteriorly between the molar rows. The bony palate is 
wide and short, without conspicuous ridges, grooves, or 
complex posterolateral pits. The mesopterygoid fossa is 
wide, with a square or biconcave anterior margin that ex-
tends anteriorly between the last molars; the bony roof of 
the fossa is complete or perforated by very small spheno-
palatine vacuities. Because the alisphenoid strut is absent, 
the buccinator- masticatory foramen and the foramen ovale 
are confl uent.

The carotid circulation is primitive (pattern 1 of Voss 
1988), as evidenced by a large stapedial foramen (for the 
stapedial artery) and a prominent squamosal- alisphenoid 
groove and sphenofrontal foramen (for the supraorbital sta-
pedial ramus). The postglenoid foramen is separated from 
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Hesperomys dorsalis obscura Leche, 1886:696; no type lo-
cality given.

Akodon dorsalis: E.- L. Trouessart, 1897:537; name 
combination.

Akodon dorsalis obscura: E.- L. Trouessart, 1897:537; name 
combination.

Akodon dorsalis lechei E.- L. Trouessart, 1904:434; replace-
ment name for obscura Leche, preoccupied by Mus ob-
scurus Water house, 1837.

Thomasomys dorsalis: Thomas, 1906c:443; name combina-
tion.

Delomys dorsalis: Thomas, 1917d:196; fi rst use of current 
name combination.

Delomys dorsalis collinus Thomas, 1917d:197; type locality 
“Itatiaya, Rio de Janeiro, 4800 ft.,” Brazil.

Delomys dorsalis dorsalis: Gyldenstolpe, 1932a:60; name 
combination.

Delomys dorsalis lechei: Gyldenstolpe, 1932a:61; name 
combination.

Thomasomys dorsalis dorsalis: Ellerman, 1941:368; name 
combination.

Thomasomys dorsalis collinus: Ellerman, 1941:369; name 
combination.

Thomasomys dorsalis lechei: Ellerman, 1941:369; name 
combination.

Thomasomys lechei: Moojen, 1952b:59; name combination.
Thomasomys collinus: Moojen, 1952b:60; name combina-

tion.
Delomys collinus: Avila- Pires, 1960b:32; name combination.

description:  A softer- furred and longer- tailed spe-
cies than Delomys sublineatus, with or without distinct 
mid- dorsal stripe from nape to base of tail, but consistently 
lacking lateral line of clear yellow or buff between dorsal 
and ventral pelage color zones. Mystacial vibrissae long, 
extending to or beyond tips of adducted pinnae; hindfoot 
covered dorsally with dark- banded hairs; claw of digit I ex-
tending to middle of fi rst phalanx of digit II; claw of digit 
V extending to or just beyond fi rst interphalangeal joint of 
digit IV.

distribution:  From Rio Grande do Sul (Brazil) and 
Misiones (Argentina) northward along the humid Atlan-
tic littoral and interior mountains of southeastern Brazil to 
Minas Gerais. Specimens have been collected near sea level 
in northern Argentina and southern Brazil (between 25° 
and 30°S latitude), but most northern collections are from 
higher elevations (to 2,700 m according to Hershkovitz 
1998). Delomys dorsalis is known to occur sympatrically 
with D. sublineatus at several localities in the Brazilian 
states of São Paulo and Rio de Janeiro (Voss 1993).

selected localit ies  (Map 30): ARGENTINA: 
Misiones, Caraguatay, Río Paraná (FMNH 26818). BRAZIL: 
Minas Gerais, Parque Nacional do Caparaó (Hershkovitz 

supported by their molecular data, future testing with se-
quence data from additional loci is much to be desired.

Hershkovitz’s (1998:212) comments on morphological 
variation in Delomys imply that the two recognized species 
(D. dorsalis and D. sublineatus) cannot be distinguished by 
the phenotypic characters used in the key that follows  here. 
However, all of the material that I examined (Voss 1993) 
was unambiguously identifi able by these criteria. Because 
Hershkovitz did not describe any other diagnostic differ-
ences, it is not clear how his species samples  were identifi ed 
if not by the morphological characters employed  here.

Voss (1993:32– 34) assigned to Delomys Winge’s (1887) 
Calomys plebjus, described from a large cranial fossil frag-
ment collected by P. W. Lund at Lapa da Serra das Abelhas, 
Lagoa Santa, Minas Gerais state, Brazil. The connection 
between plebjus to either of the extant species in the ge-
nus is problematical, and Voss (1993:34) concluded that 
“plebejus is a nomen dubium that should be used only in 
reference to Winge’s hypodigm.”

KEY TO THE SPECIES OF DELOMYS:
1. Dorsal pelage very soft and dense, usually some shade of 

dark brown or brownish gray, often with indistinct dark 
mid- dorsal stripe from nape to base of tail; no band of 
clear yellow or buff separating dorsal and ventral col-
oration along fl anks; vibrissae long, extending to or 
beyond tips of pinnae when laid back along head; in-
dividual hairs on dorsal surface of hindfoot with indis-
tinct melanic bands (visible only under magnifi cation); 
claw of digit V extends to or slightly beyond fi rst inter-
phalangeal joint of digit IV; tail subequal to or longer 
than combined length of head and body; 2n = 82 chro-
mosomes. . . . . . . . . . . . . . . . . . . . . . .Delomys dorsalis

1′. Dorsal pelage coarser, less dense, and paler (usually dis-
tinctly grizzled yellowish), the dark mid- dorsal stripe 
(when present) shorter, usually not extending from nape 
to tail base; dorsal and ventral pelage almost always 
separated by lateral band of clear yellow or buff along 
fl anks; mystacial vibrissae short, not extending to tips 
of pinnae when laid back along head; individual hairs 
on dorsal surface of hindfoot usually pure white (with-
out any melanic bands); claw of digit V does not ex-
tend to fi rst interphalangeal joint of digit IV; tail usually 
shorter than combined length of head and body; 2n = 72 
chromosomes  . . . . . . . . . . . . . . . . Delomys sublineatus

Delomys dorsalis (Hensel, 1872)
Striped Delomys

synonyms:
Hesperomys dorsalis Hensel, 1872b:42; type local-

ity “Provinz Rio Grande do Sul,” Brazil; restricted to 
Taquara, Rio Grande do Sul, by Avila- Pires (1994:372).



82 Mammals of South America

termediate samples (from Paraná and southern São Paulo) 
are morphometrically intermediate, and adjacent eight- and 
six- mammate populations (in southern and northern São 
Paulo, respectively) are not morphometrically divergent. 
Therefore, although different names are available for the 
small eight- mammate southern form (dorsalis) and the 
large six- mammate northern form (collinus), these appear 
to represent opposite ends of two in de pen dent north- south 
clines rather than distinct taxa (Voss 1993).

Alternatively, Bonvicino and Geise (1995) argued that 
collinus and dorsalis are distinct species based on their anal-
yses of karyotypic data. They found that specimens from the 
type locality of collinus (Itatiaya, in Rio de Janeiro state) 
and from Caparaó (in Minas Gerais) had a fundamental 
number (FN) of 86 autosomal arms, whereas the speci-
mens karyotyped by Zanchin, Sbalqueiro et al. (1992) had 
FN = 80. If this karyotypic difference  were correlated with 
the morphological variation previously described, the case 
for taxonomic discrimination would be strong. However, 
the FN = 80 karyotype has been reported from both small- 
bodied eight- mammate populations (e.g., in Rio Grande do 
Sul) and large- bodied six- mammate populations (in north-
ern São Paulo), so the taxonomic picture is still unclear. Bon-
vicino and Geise (1995:125) implied that “morphological 
analyses” corroborated their recognition of collinus and dor-
salis as distinct species, and they suggested that the absence 
of heterozygotes (with intermediate fundamental numbers) 
indicated reproductive isolation. However, no  diagnostic 
morphological criteria  were provided in their  report, and 

1998); Paraná, Roça Nova (Voss 1993); Rio de Janeiro, 
Itatiaya (type locality of Delomys dorsalis collinus Thomas), 
Teresópolis (Voss 1993); Rio Grande do Sul, Taquara (type 
locality of Hesperomys dorsalis obscura Leche); São Paulo, 
Alto da Serra (Voss 1993), Apiaí (MZUSP 26936), Estação 
Biológica de Boracéia (MVZ 183055), Casa Grande (Voss 
1993), Fazenda Intervales, Base do Carmo (MVZ 183047), 
Piquete (Voss 1993).

subspecies :  Voss (1993:30– 31) reviewed geographic 
variation in morphology among available samples of D. 
dorsalis and remarked that “the names collinus and dorsa-
lis could be retained for subspecies distinguished by mam-
mary counts alone, an option that should be evaluated by 
future researchers with larger samples and material from 
additional localities in São Paulo state” (see also Remarks).

natural history:  Field observations summarized 
by Voss (1993) suggest that species of Delomys are noctur-
nal inhabitants of moist- forest habitats. Trapping studies 
(e.g., Olmos 1991; Cademartori et al. 2008) consistently 
indicate that these rodents are primarily terrestrial, al-
though there is also some evidence that D. dorsalis climbs 
well and may seasonally occur in subcanopy vegetation 
(Cademartori et al. 2005). Although montane (or premon-
tane) forests are apparently favored at tropical latitudes, 
some subtropical collection localities for D. dorsalis are 
closer to sea level. Several reports (e.g., Miranda- Ribeiro 
1905; Davis 1945a, 1947) suggest that these rats move 
among and under the sheltering clutter of logs, organic de-
bris, mossy roots, tangled bamboo, and herbaceous under-
story vegetation rather than frequenting open areas on the 
forest fl oor. In the moist mixed- coniferous forests of Rio 
Grande do Sul, D. dorsalis is more abundant in habitats 
with denser undergrowth and fewer Araucaria pines than 
in habitats with sparse undergrowth and more abundant 
Araucaria (Cademartori et al. 2004; Dalmagro and Vieira 
2005). In the only dietary study published to date, D. dor-
salis was found to eat a variety of fruits and seeds as well 
as invertebrates and fungi (E. M. Vieira et al. 2006). Ap-
parently, D. dorsalis is reproductively active year round; 
the gestation period is 21 to 22 days, and the litter size 
ranges from two to fi ve young (Cademartori et al. 2005).

remarks :  Zanchin, Sbalqueiro et al. (1992) described 
the karyotype of Delomys dorsalis as 2n = 82, but funda-
mental numbers (FN) differ among karyotyped popula-
tions of this species.

As recognized herein, Delomys dorsalis is geo graph i cally 
variable. Available samples from southern populations 
(e.g., in Argentina and Rio Grande do Sul) have smaller 
mea sure ment means and more mammae (eight, in four 
pairs) than samples from northern populations (e.g., in Rio 
de Janeiro), which are larger on average and have fewer 
mammae (six, in three pairs). However, geo graph i cally in- Map 30    Selected localities for Delomys dorsalis (●).
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Delomys sublineatus is said to be sensitive to for-
est fragmentation, with local abundance decreasing in 
smaller or more isolated patches (Pardini et al. 2005; Püt-
tker et al. 2008a; Püttker, Bueno et al. 2013). This species 
was restricted to native vegetation in a comparison among 
fragments (Umetsu and Pardini 2007) but seemed to be 
insensitive to variation in vegetation structure in fragments 
of native habitat (Püttker et al. 2008b). Püttker, Pardini 
et al. (2008) examined the relationship between body size, 
parasite load, and density as a function of vegetation frag-
ment size, and Püttker et al. (2006) examined individual 
movement patterns based on a capture- recapture study.

remarks :  No noteworthy geographic variation has 
been reported for this species. Zanchin, Sbalqueiro et al. 
(1992) described a karyotype with 2n = 72, FN = 90.

Genus Euneomys Coues, 1874
Janet K. Braun and Ulyses F. J. Pardiñas

Members of the genus Euneomys range from about 33°S in 
Argentina and Chile southward to the southernmost part of 
Cabo de Hornos (Osgood 1943b; Pardiñas, Teta, Chebez 
et al. 2010; however, see comments for E. fossor regarding 
a single locality north of 35°S). Four species are currently 
recognized. These occur in dry, open grassland with thickets 
of Nothofagus above the tree line to bare, rocky, windswept 
scree with limited vegetation (Musser and Carleton 2005). 
Locality rec ords span elevations from near sea level in the 
southern part of the distribution to more than 3,300 m in the 

geographic variation in fundamental number is an obvious 
alternative explanation for the scant data at hand. In the 
absence of other evidence, the hypothesis that dorsalis and 
collinus are conspecifi c (Thomas 1917d; Voss 1993; Hersh-
kovitz 1998) remains to be convincingly falsifi ed.

Delomys sublineatus (Thomas, 1903)
Pallid Delomys

synonyms:
Oryzomys sublineatus Thomas, 1903c:240; type locality 

“Engenheiro Reeve, Inland of Victoria, Prov. Espirito [= 
Espírito] Santo, Brazil. Alt. 500 m.”

Thomasomys sublineatus: Thomas, 1906c:443; name 
combination.

Delomys sublineatus: Thomas, 1917d:196; fi rst use of cur-
rent name combination.

Thomasomys dorsalis sublineatus: Cabrera, 1961:428; 
name combination.
description:  A coarser- furred, shorter- tailed spe-

cies than Delomys dorsalis, usually lacking a distinct mid- 
dorsal stripe and almost always with a lateral line of clear 
yellow or buff separating dorsal and ventral pelage color 
zones. Mystacial vibrissae short, not extending to tips of 
pinnae when laid back alongside head; hindfoot covered 
dorsally with (usually) pure white hairs; digit I short, with 
claw not extending to middle of fi rst phalanx of digit II; 
digit V also short, with claw not extending to second inter-
phalangeal joint of digit IV.

distribution:  Delomys sublineatus occurs from 
the state of Paraná northward along the Atlantic coast and 
interior mountains of southeastern Brazil to the state of Es-
pírito Santo. Specimens have been collected from near sea 
level to about 1,200 m elevation. See the preceding account 
for rec ords of sympatry with D. dorsalis.

selected localit ies  (Map 31): BRAZIL: Espírito 
Santo, Engenheiro Reeve (type locality of Oryzomys sub-
lineatus Thomas), Santa Teresa (Voss 1993); Minas Gerais, 
Conceição do Mato Dentro (Voss 1993); Rio de Janeiro, 
Teresópolis (Voss 1993); Santa Catarina, Hansa (Voss 1993); 
São Paulo, Estação Biológica de Boracéia (MVZ 183075), 
Caucaia do Alto (Püttker et al. 2008a), Iporanga (Voss 
1993), Salto Grande (Voss 1993).

subspecies :  Delomys sublineatus is monotypic.
natural history:  Unfortunately, the available in-

formation is not suffi cient to confi dently identify natural 
history differences between this species and Delomys dor-
salis (see earlier). However, its shorter vibrissae, tail, and 
fi fth pedal digits all suggest that D. sublineatus may be less 
scansorial than D. dorsalis, and there are anecdotal indica-
tions that the two species may differ in habitat use along 
moisture and/or successional gradients where they occur 
sympatrically (Voss 1993).

Map 31    Selected localities for Delomys sublineatus (●).
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gated, and the spine of the second cervical vertebra over-
laps the third cervical vertebra. The stomach is unilocular 
and hemiglandular, but the glandular epithelium extends 
past the esophageal orifi ce into the corpus (Carleton 1973). 
A gall bladder is present (Voss 1991).

Information on parasites is available in Fain (1976), 
Lewis and Spotorno (1984), Smit (1987), Beaucournu and 
Gallardo (1988), and J. P. Sánchez (2013). Fossil material 
is known from Holocene deposits in Argentina (Pardiñas 
et al. 2002; Teta et al. 2005) and Late Pleistocene deposits 
in Chile (Simonetti and Rau 1989; Latorre 1998).

remarks :  The genus is in need of systematic of revi-
sion; see Yáñez et al. (1987), Reise and Gallardo (1990), 
Pearson and Christie (1991), and Musser and Carleton 
(2005) for comments regarding information known to date.

synonyms :
Reithrodon Water house, 1839:68; part (description of typ-

icus and chinchilloides); not Reithrodon Water house, 
1837.

Euneomys Coues, 1874:185; as a subgenus of Reithrodon; 
type species Reithrodon chinchilloides Water house, 
1839, by original designation.

Chelemyscus Thomas, 1925d:585; type species Reithrodon 
fossor Thomas, 1925, by monotypy.

KEY TO THE SPECIES OF EUNEOMYS:
1. Known only from the type locality in Salta province, 

Argentina  . . . . . . . . . . . . . . . . . . . . . .Euneomys fossor
1′. Not known from Chile and Argentina north of 30°S  . 2
2. Area from just dorsal to rhinarium to lower lips covered 

with short, brown hairs; upper incisors with grooves 
placed centrally; size larger; dorsally darker and grayer 
and laterally cinnamon; length of maxillary toothrow 
generally >6.0 mm; interorbital breadth generally >4.2 
mm; posterolateral palatal pits moderately deep. . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Euneomys mordax

2′. Area from just dorsal to rhinarium to lower lips covered 
with short, white hairs; upper incisors with grooves 
placed laterally; size smaller; dorsally browner and 
laterally buffy; length of maxillary toothrow generally 
<6.0 mm; interorbital breadth generally <4.2 mm; pos-
terolateral palatal pits deep. . . . . . . . . . . . . . . . . . . . . 3

3. Known only from Tierra del Fuego and nearby areas  . .  
. . . . . . . . . . . . . . . . . . . . . . . .Euneomys chinchilloides

3′. Known from areas north of Tierra del Fuego in Chile 
and Argentina. . . . . . . . . . . . . . . . Euneomys petersoni

Euneomys chinchilloides (Water house, 1839)
Tierra del Fuego Euneomys

synonyms :
Reithrodon chinchilloides Water house, 1839:72; type lo-

cality “South shore of the Strait of Magellan, near the 

north. The following generic description is, except as noted, 
compiled from information presented by Coues (1894), 
Gyldenstolpe (1932), Ellerman (1941), Mann (1944), Hersh-
kovitz (1962), and Steppan (1995), supplemented by our ex-
amination of holotypes and recently collected specimens.

All species of Euneomys are externally similar, vole- like 
animals that are rather large in size and heavy in body. The 
eyes are large and rimmed in black, a feature reminiscent 
of Reithrodon. The ears are moderate in size (about 20 mm 
in length) and covered by fi ne hairs. The fur is thick and 
soft. The tail is relatively short (<70% of head and body 
length), bicolored, and lacks a terminal pencil. The hind-
feet are broad and unwebbed; the claws are short, and the 
plantar surface is naked, with six large and well- developed 
tubercles (thenar, hypothenar, and four interdigitals) pres-
ent. Eight mammae (in four pairs) are present.

The dorsal contour of the skull is convex in lateral view, 
the braincase is relatively short, and the rostrum is broad 
and short. The interorbital region is narrow, parallel- sided, 
without beading, but is slightly raised dorsally. The zygo-
mata are expanded posteriorly. The anterior border of the 
zygomatic plates is nearly straight or very slightly concave; 
their dorsal surfaces rise above the dorsal surface of the 
rostrum so that the anterior roots of the zygomata insert 
at the dorsal surface. The premaxillomaxillary suture be-
low the infraorbital foramen is directed forward along a 
line about parallel to the longitudinal plane of the palate. 
The incisive foramina are narrow and extend just past the 
anterior plane of M1. The palate is long, ridged, and has 
paired and sometimes complicated posterolateral depres-
sions. The parapterygoid fossae are broad and moderately 
excavated. The mesopterygoid fossa is distinctly narrower 
than the parapterygoid fossae. A vertical strut of the ali-
sphenoid typically separates the buccinator- masticatory 
and accessory oval foramina. The hamular pro cess is long. 
The bullae are not notably infl ated, and the lacerate foram-
ina are largely open. The mandible is dorsoventrally deep 
in proportion to its length, and there is a pronounced cap-
sular pro cess at the base of the coronoid pro cess.

The upper incisors are opisthodont, broad, and possess 
a single anterior groove. The upper molar rows are slightly 
to strongly divergent posteriorly. The molars are tetralo-
phodont (mesolophs and mesolophids are absent), hyp-
sodont, and fl at- crowned, with their principal cusps and 
crests forming a sigmoidal shape; folds are narrow. M3 is 
S-shaped with an open hypofl exus. The procingulum of m1 
is typically separated (that is, an anterior murid is absent) 
from the protoconid and metaconid, and the anterolabial 
cingulum is absent. Both M1 and M3 are three- rooted.

Axial skeletal elements have counts of 13 thoracic ribs, 
six lumbar vertebrae, and 22 to 24 caudal vertebrae. The 
neural spine of the third thoracic vertebra is highly elon-
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tera (Reise and Gallardo 1990), Grevy Island (Olrog 1950), 
Martial Bay, Herschel Island (RNP 1534), vicinity of Punta 
Arenas (Osgood 1943b), Orange Bay, Hoste Island (Milne- 
Edwards 1890), St. Martin’s Cove, Hermite Island (type 
locality of Euneomys ultimus Thomas), Wollaston Island 
(Olrog 1950).

subspecies :  Osgood (1943b) treated ultimus Thomas 
as a subspecies of E. chinchilloides, based on its larger size 
and darker coloration.

natural history:  In much of the published lit-
erature, data reported for E. chinchilloides refers to other 
species of Euneomys, particularly E. petersoni. Little infor-
mation is available for this species as now defi ned. Repro-
duction is reported to occur during the summer; a juvenile 
specimen was captured in April (Pine et al. 1978), and im-
matures  were collected in February and March (Osgood 
1943b).

remarks :  Mitochondrial DNA cytochrome-b data 
suggest that E. petersoni should be treated as a synonym of 
E. chinchilloides (see E. P. Lessa et al. 2010). Although the 
available morphological evidence supports this hypothesis 
(see Reise and Gallardo 1990; Pearson and Christie 1991), 
additional research is needed to resolve the systematic sta-
tus and relationships of the southernmost populations of 
Euneomys. The karyotype with 2n = 36 is based on one fe-
male collected in the vicinity of Ushuaia, Tierra del Fuego, 
Argentina (Lizarralde et al. 1994).

Euneomys fossor (Thomas, 1899)
Salta Euneomys

synonyms :
Reithrodon fossor Thomas, 1899c:280; type locality “Salta 

Province, N. Argentina.”
E[uneomys]. fossor: Thomas, 1901f:254; name combina-

tion.
[Chelemyscus] fossor: Thomas, 1925d:585; name combi-

nation.

Eastern entrance.” The diary of Captain R. FitzRoy 
(1839:322– 323) for the period from February 17– 25, 
1834, indicated that the HMS Bea gle was anchored in 
San Sebastián Bay, Tierra del Fuego, where C. Darwin 
and others worked the northeastern portion of the island. 
Therefore, the holotype of chinchilloides Water house 
was probably collected near Bahia San Sebastián on the 
Argentina side of Tierra del Fuego (see also Osgood 
1943b).

Reithrodon (Euneomys) chinchilloides: Coues, 1874:185; 
name combination.

Euneomys chinchilloides: Thomas, 1901f:254; name com-
bination.

Euneomys ultimus Thomas, 1916b:185; type locality “St. 
Martin’s Cove, Hermite Island,” Hermite Islands, Ma-
gallanes y Antártica Chilena, Chile.

Euneomys chinchilloides chinchilloides: Osgood, 1943b: 
214; name combination.

Euneomys chinchilloides ultimus: Osgood, 1943b:216; 
name combination.

Euneomys [(Euneomys)] chinchilloides chinchilloides: Ca-
brera, 1961:499; name combination.

Euneomys [(Euneomys)] chinchilloides ultimus: Cabrera, 
1961:499; name combination.
description:  Medium sized, with short tail, dense 

and soft pelage with rich coloration, and rather small ears 
for genus; slightly larger that E. petersoni. Skull broad and 
heavy; zygomatic plates with straight anterior border or 
nearly straight, only slightly inclined backward from bot-
tom to top; posterior palate marked with lateral pits sepa-
rated from parapterygoid fossae by high ridge; lower half 
of premaxillomaxillary suture extends forward to point 
more than halfway between cheek teeth and incisors; front 
of upper incisors laterally grooved; and cheek teeth hypso-
dont and with a markedly oblique pattern. Specimens from 
Tierra del Fuego and from the southern mainland in Chile 
tend to be darker than those elsewhere (Osgood 1943b; 
Pearson and Christie 1991).

distribution:  Euneomys chinchilloides occurs 
on Isla Grande de Tierra del Fuego, neighboring islands, 
and southernmost mainland Chile (Magallanes y Antártica 
Chilena). Fossils of true chinchilloides are recorded in the 
Late Pleistocene- Late Holocene sequence of the archaeologi-
cal site Tres Arroyos 1, Tierra del Fuego (Latorre 1998).

selected localit ies  (Map 32): ARGENTINA: 
Tierra del Fuego, Bahía Buen Suceso (USNM 482138), Lake 
Fagnano [= Lago Kami] (Osgood 1943b), southeastern end 
Lake Fagnano [= Lago Kami] (Osgood 1943b), south shore 
of the Strait of Magellan, near the eastern entrance (type 
locality of Reithrodon chinchilloides Water house). CHILE: 
Magallanes y Antártica Chilena, Cerro Cóndor, top, 5 km 
W of Lapataia (Reise and Venegas 1987), Estancia la Fron-

Map 32    Selected localities for Euneomys chinchilloides (●). Contour 
line = 2,000 m.
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Euneomys mordax Thomas, 1912
Large Euneomys

synonyms :
Euneomys mordax Thomas, 1912b:410; type locality “Fort 

San Rafael, Province of Mendoza,” Argentina. Fuerte de 
San Rafael (= Fort San Rafael) is located 24 km WNW 
San Rafael, Mendoza province, Argentina; however, 
the geographic provenance of the holotype of mordax 
was questioned by Reise and Gallardo (1990:79), Pear-
son and Christie (1991:126), and Pearson and Lagiglia 
(1992:38). According to the last authors “nosotros sug-
erimos . . .  que Bridges colectó los tipos de . . .  Euneomys 
mordax . . .  durante su cruce de Los Andes [sic] cerca del 
Volcán Peteroa.”

Euneomys noei Mann, 1944:95; type locality “Valle de la 
Junta, Cajón del Río Volcán, a 2.400 m de altura,” Met-
ropolitana de Santiago, Chile.

Euneomys [(Chelemyscus)] mordax: Cabrera, 1961:500; 
name combination.

Euneomys chinchilloides noei: Mann, 1978:26; name 
combination.
description:  Larger than that E. chinchilloides or E. 

petersoni; fur long, thick, and woolly; hairs on back about 
12– 13 mm in length; general color dull gray, belly paler, 
not sharply defi ned, hairs broadly washed with cream- 
buff; ears of medium length, well- haired, blackish; manus 
and pes dull grayish white above; foreclaws not enlarged; 

Euneomys [(Chelemyscus)] fossor: Cabrera, 1961:500; 
name combination.
description:  Skull larger and heavier than that of 

E. chinchilloides; nasals decidedly expanded anteriorly, 
just surpassing premaxillae posteriorly; supraorbital edges 
square, not ridged, their anterior ends marked by slight 
projections, somewhat like rudimentary postorbital pro-
cesses; coronal suture evenly curved; interparietal broad; 
anterior zygomatic root almost as in E. chinchilloides, but 
with slight concavity on front edge rather than deep un-
dercutting in latter species; incisive foramina widely open 
anteriorly and extend posteriorly to level of M1s; pal-
ate ends just behind M3s; posterolateral palatal pits well 
excavated; and parapterygoid plates shallow (Thomas 
1899c:281).

distribution:  Euneomys fossor is known only 
from the type locality, the exact position of which is un-
known because Salta is a large province in northern Ar-
gentina. No additional specimens of this species have been 
reported, and no other species of Euneomys has been re-
corded from north of about 32°S (Pardiñas, Teta, Chebez 
et al. 2010).

selected localit ies  (Map 33): ARGENTINA: 
Salta, “Salta Province” (type locality of Reithrodon fossor 
Thomas).

subspecies :  Euneomys fossor is monotypic.
natural history:  The natural history of this spe-

cies is unknown.
remarks :  The status of this species is uncertain, both 

because the holotype consists of a mismatched skin and 
skull, and because the type locality is vague. However, 
as Pearson and Christie (1991) clearly stated, the name 
is available for nomenclatorial purposes. The holotype 
was a fl uid- preserved specimen sent to Oldfi eld Thomas 
by Francisco P. Moreno, then director of the Museo de La 
Plata. Although Thomas (1899c:281) wrote that “it [the 
skull] was extracted [from the fl uid] in the Museum [Nat-
ural History] on arrival, so that any mistake seems quite 
impossible,” his name was, in fact, based on a Euneomys 
skull and a Chelemys skin (see Hershkovitz 1962; Pear-
son 1984; Pearson and Christie 1991). Thomas must have 
recognized a problem with the specimen, however, as he 
also noted (Thomas 1899c:281) that “the skull should be 
taken as the type if it  were hereafter shown not to belong 
to the skin.” Thomas (1925d:585) erected the genus Che-
lemyscus for fossor based on the combination of “deeply 
grooved incisors and large fossorial fore- claws.” Galliari 
et al. (1996) considered fossor a nomen dubium, an in-
correct conclusion because the type of fossor presumably 
contains suffi cient character information to resolve its spe-
cifi c status.

Map 33    Type locality of Euneomys fossor (●), mapped without certainty and 
only to indicate “Salta province.” Contour line = 2,000 m.
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rado,” Región Metropolitana de Santiago, Chile. Mann 
(1944, 1978) provided abundant information about the 
environments occupied by E. noei in the canyon of the Río 
Maipo, as well as adaptations displayed by this rodent in 
surviving the hostile high Andean conditions.

remarks :  Resemblances between E. fossor and E. 
mordax have not been highlighted since Thomas (1912b); 
if both nominal forms belong to the same entity, fossor an-
tedates mordax and should be replace it. For comments 
on the location of the type locality of mordax, see the 
detailed study by Pearson and Lagiglia (1992). Although 
A. A. Ojeda et al. (2005) indicated that the type locality 
was restricted to “cerca del Volcán Peteroa” by Pearson 
and Lagiglia (1992), it is unclear as to whether this was 
a formal redesignation of the type locality because it was 
not followed by Musser and Carleton (2005). Pine et al. 
(1979), Yáñez et al. (1987), Reise and Gallardo (1990), 
Pearson and Christie (1991), and A. A. Ojeda et al. (2005) 
compared morphology and karyology of E. mordax and 
E. petersoni.

The status of noei Mann remains problematic. Hersh-
kovitz (1962:500) considered this form (not mentioned in 
Cabrera 1961) as “doubtfully separable from Euneomys 
mordax.” Furthermore, Pine et al. (1979) highlighted the 
composite nature of the type series of noei Mann, which 
includes a small form similar to chinchilloides and a large 
form similar to mordax. According to Pearson and Chris-
tie (1991:126), “the type specimens of Euneomys mordax 
Thomas and E. noei Mann have grooves positioned 

and tail thickly haired, grayish white with indistinct darker 
line above. Skull stout and heavily built; nasals consider-
ably infl ated anteriorly; posterolateral palatal depressions 
not well developed; supraorbital edges less sharply angular 
than in E. fossor; posterolateral palatal pits comparatively 
less developed and narrower than in either E. chinchilloi-
des or E. petersoni; incisors very broad and heavy, with 
strong groove in more or less central position.

distribution:  Euneomys mordax is currently 
known from isolated high Andean (usually above 1,700 m) 
localities in west central Argentina, Mendoza and Neuquén 
provinces, and adjacent parts of Chile, including Región 
Metropolitana in the north and Araucanía in the south 
(Reise and Gallardo 1990; Pearson and Christie 1991). 
Pearson and Christie (1991) tentatively associated a large 
fossil form collected in Latest Pleistocene– Early to Late Ho-
locene strata of Traful I cave, Neuquén, Argentina, with E. 
mordax. Pearson (1995:112) also suggested that E. mordax 
was present in Río Negro province, Argentina: “I have seen 
what appear to be its runways and fecal pellets in appro-
priate habitat at high altitude at Laguna Toncek in Nahual 
Huapi Park.”

selected localit ies  (Map 34): ARGENTINA: 
Mendoza, Laguna de la Niña Encantada (Jayat, Ortiz, and 
Miotti 2006), Valle Hermoso, 28 km E of Volcán Peteroa 
(A. A. Ojeda et al. 2005); Neuquén, 1.5 km S of Copahue 
(MVZ 181568). CHILE: Araucanía, 3.5 km W of Paso 
Pino Hachado (MSU 7460); Biobío, Aguas Calientes, 5 km 
E of Termas Chillán (Reise and Venegas 1987); Santiago, 
La Parva (Pine et al. 1979), Valle de la Junta, Cajón del Río 
Volcán (Mann 1944).

subspecies :  We treat Euneomys mordax as mono-
typic.

natural history:  Little is known of the natural 
history of this species, except for limited information on 
habitat preference. In Malleco province, Chile, individu-
als  were captured in ñirre (Nothofagus) grassland habitat 
at 1,740 m (Greer 1965); in Neuquén province, Argentina, 
Pearson and Christie (1991:123) collected it in “a clearly 
defi ned system of runways and tunnels in deep soil in a wet 
‘alpine’ meadow with 100% ground cover, including low 
bushes.” Specimens of E. petersoni have been collected at 
or near most localities where E. mordax has been collected 
(e.g., Pine et al. 1979; Reise and Gallardo 1990; Pearson 
and Christie 1991; Pearson 1995; A. A. Ojeda et al. 2005). 
Pearson and Christie (1991) provided information on habi-
tat separation between these two species and suggested that 
E. mordax preferred deeper soils and E. petersoni was more 
often found on bare, windswept rocky scree. Mella (2006) 
found E. mordax to be very uncommon during a popula-
tion ecol ogy study at El Monumento Natural “El Mo- Map 34    Selected localities for Euneomys mordax (●). Contour line = 2,000 m.
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Epullán Grande cave, Traful I cave; Pearson and Pearson 
1993; Pardiñas, Teta, D’Elía, and Lessa 2011).

selected localit ies  (Map 35): ARGENTINA: 
Chubut, Cerro El Sombrero (CNP- E 294), Estancia El 
Guachito (Pardiñas et al. 2000), Estancia Talagapa (CNP-
 E 204), Pampa de los Guanacos (CNP- E 303), Sierra Apas 
(Pardiñas, Teta, and Udrizar Sauthier 2008); Mendoza, La-
guna de la Niña Encantada (CNP- E 55), RN 40 footbridge 
over Río Grande (CNP- E 198), Seccional Horcones PP 
Aconcagua (Pardiñas, Teta, Chebez et al. 2010); Neuquén, 
Cañadón del Tordillo (Pardiñas, Teta et al. 2003), vicinity 
of Copahue (Pearson and Christie 1991), 4 km S of Pilolil 
(Pardiñas, Teta et al. 2003), PN Laguna Blanca, 0.58 km 
W and 4.20 km N of Co. Mellizo Sud (RDS 18216), Risco 
Alto, Auca Mahuida (PPA 147); Río Negro, Cerro Co-
rona, Meseta de Somuncura (CNP 2426), 10 km WNW of 
Comallo (MVZ 165850), Laguna del Molino, Ingeniero Ja-
cobacci (CNP- E 280); San Juan, Pampa larga (Vianna et al. 
2011); Santa Cruz, Cerro Fortaleza (CNP- E 500), Cerro 
Ventana (CNP- E 376), Estancia La Anita (CNP- E 380), Es-
tancia La Dorita, Cañadón Loreley (CNP- E 588), Estancia 
La María (CNP- E 426), 4 km W of Faro de Cabo Vírgenes 
(CNP- E 433), Parador Luz Divina, Río La Leona (CNP- E 
93), Punta Bea gle (CNP- E 434). CHILE: Aysén, Coihaique 
(Reise and Gallardo 1990), Puerto Ibáñez (Reise and Gal-
lardo 1990); Araucanía, 9.4 km W of Paso Pino Hachado 
(Greer 1965); Biobío, Chillán (Reise and Gallardo 1990); 
Magallanes y Antártica Chilena, Cueva del Milodón (Reise 
and Gallardo 1990), Palli [= Pali] Aike (Yáñez et al. 1987) 
Sector Lago Toro, Parque Nacional Torres del Paine (Jak-
sic et al. 1978); O’Higgins, Baños del Flaco (Yáñez et al. 
1987); Santiago, El Colorado (LCM 774).

subspecies :  Euneomys petersoni is monotypic.
natural history:  Euneomys petersoni has been 

captured on barren, rocky, windswept slopes with little 
vegetation in Chile (Kelt 1994) and in Neuquén and Río 
Negro provinces, Argentina (Pearson and Christi 1991). In 
Malleco province, Chile, E. petersoni was captured in ñirre 
(Nothofagus) grassland at 1,555 m (Greer 1965). As noted 
in the E. mordax account, E. petersoni has been collected at 
or near most localities  were E. mordax has been collected 
(e.g., Pine et al. 1979; Reise and Gallardo 1990; Pearson 
and Christie 1991; Pearson 1995; A. A. Ojeda et al. 2005). 
This species is nocturnal and herbivorous (Kelt 1994; Pear-
son 1995); Kelt (1994) also reported that the diet includes 
insects. Individuals collected during the summer (December) 
in Chile  were reproductively active (Kelt 1994); subadults 
and a female that had been lactating  were collected in Feb-
ruary in Santa Cruz (J. A. Allen 1903b). Major predators in-
clude the Barn Owl (Tyto alba) and Burrowing Owl (Athene 
cunicularia) in Patagonia, Argentina (De Santis et al. 1997; 
Sahores and Trejo 2004), and the Magellanic Horned Owl 

 centrally on the upper incisors and are relatively large . . .  
There is no evidence that noei is specifi cally distinct from 
mordax.”

The karyotype is 2n = 42, FN = 66 (specimens from Paso 
Pino Hachado, Chile, and Valle Hermoso, Argentina; Reise 
and Gallardo 1990; A. A. Ojeda et al. 2005).

Euneomys petersoni J. A. Allen, 1903
Peterson’s Euneomys

synonyms :
Euneomys petersoni J. A. Allen, 1903b:192; type locality 

“upper Rio Chico de Santa Cruz, near the Cordilleras, 
Patagonia,” Santa Cruz, Argentina. The holotype was 
collected by J. B. Hatcher, and our review of Hatcher’s 
(1903) geo graph i cal notes, coupled with fi eldwork 
that followed his itinerary, suggests that the holotype 
was  secured near the headwaters of the Río Chico, 
4.5 km upstream from Estación El Portezuelo, at about 
48.42°S, 71.78°W.

Euneomys dabbenei Thomas, 1919e:127; type locality 
“Lago Viedma, Santa Cruz, Patagonia,” Argentina.

Euneomys dabbbeni Ellerman, 1941:460; incorrect subse-
quent spelling of dabbenei Thomas.

Euneomys [(Euneomys)] petersoni: Cabrera, 1961:499; 
name combination.

Euneomys chinchilloides petersoni: Hershkovitz, 1962: 
499; name combination.
description:  Smaller than E. chinchilloides. Pelage 

very long and soft, almost woolly, and colored dark gray- 
brown above variegated with blackish and fulvous streaks; 
sides much paler and more fulvous, especially along lower 
border; belly soiled white; ears dark brown on both surfaces 
and very thinly haired; sides of nose and lower border of 
cheeks whitish gray, either with faint tinge of yellow or pure 
white;  soles naked except for posterior third; tail one- third 
or less of total length, well clothed, dusky brown above, 
with sides and ventral surface white. Skull long and nar-
row; bullae small and pointed; upper incisors possess lateral 
grooves.

distribution:  Euneomys petersoni is widespread in 
arid lands of southern and central Patagonia, Argentina, 
from the Atlantic coast to the Andes and from the Straits 
of Magellan to northwestern Mendoza and southern San 
Juan provinces, Argentina (Osgood 1943b; Pardiñas, Teta 
et al. 2003; Pardiñas, Teta, Chebez 2010; Viana et al. 
2011). In Chile, recorded localities are restricted to the An-
dean piedmont from Torres del Paine to Santiago (Osgood 
1943b; Pine et al. 1979; Reise and Gallardo 1990). Fossils 
and subfossils of E. petersoni are known from several ar-
chaeological sites that range in age from terminal Pleisto-
cene to Recent in southern (e.g., Cueva del Milodón; Sim-
onetti and Rau 1989), western, and central Patagonia (e.g., 
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A karyotype with 2n = 36, FN = 66 has been reported for 
specimens from San Carlos de Bariloche, Río Negro, Argen-
tina, and Coyhaique, Chile (Reise and Gallardo 1990). Spec-
imens from Valle Hermoso, Mendoza province, Argentina, 
had 2n = 34 (FN not reported; Ojeda et al. 2005; cited as 
E. chinchilloides). Animals from Farellones, Santiago, Chile, 
had 2n = 36, FN = 69, with an all- biarmed complement, ex-
cept the smallest autosome pair and the X-chromosome, 
both of which are acrocentric (Spotorno 1986; reported as 
E. noei, but we refer both specimens, LCM 631 and 774, to 
E. petersoni because they possess characters of this species, 
most notably a lateral position of incisive grooves).

Genus Irenomys Thomas, 1919
Pablo Teta and Ulyses F. J. Pardiñas

The genus Irenomys is primarily restricted to cold, forested 
areas in southern South America (Kelt 1993) and is the only 
sigmodontine rodent endemic to Nothofagus forest (Os-
good 1943b). Osgood (1943b), Mann (1978), Kelt (1993, 
1994), Steppan (1995), and Pardiñas, Cirignoli et al. (2004) 
reviewed anatomical characters, distribution, and ecol ogy.

Irenomys is medium- sized, with a tail much longer than 
the head and body length (about 150%). The pelage is 
thick and soft. The ears are of medium length and densely 
haired. The eyes are large. The forefeet and hindfeet are 
large and broad. The heel is only sparsely furred. The dor-
sum is grayish cinnamon rufous, streaked with fi ne dusky 
lines. The under parts are plumbeous, heavily washed with 
pinkish cinnamon buff. Ears are brownish black, occasion-
ally with an indistinct subauricular white spot. The fore-
feet and hindfeet are whitish; toes are white. The tail is 
unicolored blackish brown, conspicuously clothed with 
short hairs, and ends in a short (ca. 5 mm) pencil of hairs. 
The mean and range of external mea sure ments of 37 adults 
from Chile are: total length, 280 mm (270– 326 mm), length 
of tail, 165 mm (162– 196 mm), length of hindfoot, 30 mm 
(28– 32 mm), and length of ear, 22 mm (20– 25 mm). The 
average adult mass of 36 Chilean specimens is 42 g (Kelt 
1993, 1994). The adult weight of Argentinean specimens 
ranged from 30 to 67 g (Pearson 1983). Males and females 
are of the same weight (Pearson 1983).

The skull is relatively long and narrow. The braincase 
is long, the interparietal is very large, and the interorbital 
region is rather parallel- sided but greatly constricted. The 
coronal suture is V-shaped. The zygomatic plates are high 
and slightly projected forward. The nasals are rather fl at 
and project beyond the anterior tips of the premaxillae. The 
incisive foramina are long and wide, extending posteriorly 
to the protocone of the M1; the posterior end of the palate 
lies even with the posterior end of the toothrow, defi ning 

(Bubo magellanicus) in southern Chile (Reise and Venegas 
1974). Blood samples taken from E. petersoni in southern 
Chile contained the protozoan Trypanosoma cruzi, which 
causes Chagas disease in humans (Rozas et al. 2007).

remarks :  Osgood (1943b) regarded petersoni J. A. 
Allen as a valid species, a view resurrected by Musser and 
Carleton (2005:1115) based on putative morphometric 
differences between this taxon and E. chinchilloides. Nev-
ertheless, in much of the published literature, this taxon 
has been included in E. chinchilloides. The inclusion of pe-
tersoni, along with dabbenei Thomas, as likely synonyms 
of chinchilloides Water house is supported by the mtDNA 
cytochrome-b analyses of E. P. Lessa et al. (2010), which 
also delineated an apparently unnamed taxon (if fossor 
Thomas does not apply) of Euneomys in northern Pata-
gonia, western Mendoza province, Argentina, and central 
Chile. The uniqueness of this latter clade is concordant with 
a different diploid number for animals from Mendoza (see 
below). Additional research, particularly a morphological 
restudy of available museum specimens, is needed to resolve 
the systematic status and relationships of these forms.

Map 35    Selected localities for Euneomys petersoni (●). Contour 
line = 2,000 m.
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Irenomys tarsalis (Philippi, 1900)
Chilean Tree Rat

synonyms:
Mus tarsalis Philippi, 1900:10, plate 1, Fig. 3; type locality 

“in provincia Valdivia,” stated (p. 11) to have been col-
lected “en el pequeño conservatorio de me jardín en mi 
fundo San Juan,” near La Unión, Los Ríos, Chile.

Reithrodon longicaudatus Philippi, 1900:64, plate XI, 
Fig. 1; type locality “in litore occidental Patagoniae;” 
cited as “Melinca, Guaitecas Islands, 44º S, [Los Lagos,] 
Chile” by Osgood 1943b:219).

Irenomys longicaudatus: Thomas, 1919b:201; generic de-
scription and name combination.

Irenomys tarsalis tarsalis: Osgood, 1943b:217; name combi-
nation.

Irenomys tarsalis longicaudatus: Osgood, 1943b:219; name 
combination.
description:  As for the genus.
distribution:  Irenomys tarsalis is restricted largely 

to the Nothofagus forests of the southern Andes of Argen-
tina and Chile. In Chile, the species is known from forested 
habitat from Chillán (Ñuble province, VII Region) to at 
least Puerto Ibáñez (General Carrera province, XI Region) 
along the Andes and from Nahuelbuta to Isla Grande de 
Chiloé and the Guaitecas Islands (Osgood 1943b; Kelt 
1994) along the coastal range. Although the species is 
mostly absent from the valleys of south central Chile (Kelt 
1993), Saavedra and Simonetti (2000) reported isolated 
populations in coastal patches of temperate forest and Kelt 
et al. (2008) captured one individual in a shrubby riparian 
corridor about 40 km S of and 900 m lower in elevation 
than the nearest forested region. In Argentina, it is found in 
Nothofagus forests and precordilleran steppes from Neu-
quén province south to southern Chubut province (Pear-
son 1983; see Pardiñas, Cirignoli et al. 2004 and G. M. 
Martin 2010 for rec ords of Argentinean localities). The 
known fossil record is restricted to latest Pleistocene and 
Holocene deposits in Río Negro (El Trébol archaeological 
site; Hajduk et al. 2004) and Neuquén provinces (Cueva 
Traful I and Estancia Nahuel Huapi; Pearson and Pearson 
1993; Rebane 2002), Argentina.

selected localit ies  (Map 36): ARGENTINA: 
Chubut, Lago Fontana (MLP 11.VI.96.10), Lago Futa-
laufquen (Monjeau et al. 1997), Lago La Plata, west side 
(Pardiñas, Cirignoli et al. 2004); Neuquén, 3 km NW of 
Confl uencia (MVZ 159421), Pilolil (Pardiñas, Cirignoli 
et al. 2004); Río Negro, 19 km NNE of El Bolsón (MVZ 
152171), Cerro Leones, 15 km ENE of Bariloche (Pearson 
and Pearson 1982). CHILE: Aysén, 0.25 km W of Puerto 
Ingeniero Ibáñez (Kelt et al. 2008), Reserva Nacional Coy-
haique, 3 km N of Coyhaique (Kelt 1996), Melinka, Islas 
Guaitecas (Osgood 1943b); Los Lagos, mouth of Río Inio, 

a short bony palate. Posterior palatal pits are absent. The 
parapterygoid fossa is deeply excavated, with its lateral 
border unusually thickened, fl attened, and directly out-
ward. The hamular pro cess is thin along its entire length. 
The tegmen tympani is present and attached to the squa-
mosal pro cess. A thick alisphenoid strut is present. The cir-
culatory carotid pattern is primitive (sensu Voss 1988). 
The mandible is short and robust with a prominent lower 
masseteric ridge and an inconspicuous capsular projec-
tion. The height of the coronoid pro cess is subequal with 
the mandibular condyle. The lunar notch is well defi ned 
by a long condyloid pro cess (Kelt 1993, 1994; Steppan 
1995). Greer (1965) and Kelt (1993, 1994) provided cra-
nial mea sure ments.

The upper incisors are opisthodont, with a sharply de-
fi ned longitudinal groove on the anterior face (Steppan 
1995:Fig. 9D). The molars are hypsodont and laminated, 
with very deeply dissected surfaces, providing a characteris-
tic prismatic appearance. Hershkovitz (1962:94) described 
this pattern, unique among sigmodontines, as “partial 
transverse lamination.” Opposite fl exi/fl exids of all molars 
meet at midline; there is no posterolophid on m1, nor is 
there a labial root for either M1/m1; three roots are pres-
ent on M3, and the molar rows diverge slightly posteriorly 
(Steppan 1995).

Axial skeletal elements have counts of 13 ribs, 19 tho-
racolumbar vertebrae, and 34– 39 caudal vertebrae. The 
fi rst rib articulates only with the fi rst thoracic vertebra. 
The deltoid tuberosity is greater than 59% of the length 
of the humerus as mea sured from the condyle (Steppan 
1995).

The stomach is unilocular- hemiglandular with the 
glandular epithelium extending to the corpus (Carleton 
1973:13– 14). A gall bladder is present (Voss 1991a). The 
male phallus is complex but without hooks or knobs on the 
dorsal surface of the lateral mounds (Steppan 1995: Table 
4). Preputial glands consist of a single large lateral pair and 
a medial pair of medium length (Voss and Linzey 1981).

Species of Oligoryzomys are of similar color and also 
have long tails, but they lack grooves on their upper incisors. 
The eyes of Irenomys are larger and are surrounded by dark 
fur. The tail is thicker and strikingly bicolor. Phyllotis have 
larger ears, proportionally shorter tails, and lack grooves 
on the upper incisors; their molars are not as highly dis-
sected (Pearson 1995).

synonyms:
Mus: Philippi, 1900:10; part (description of tarsalis); not 

Mus Linnaeus, 1758.
Reithrodon: Philippi, 1900:64; part (description of longi-

caudatus); not Reithrodon Water house, 1837.
Irenomys Thomas, 1919b:201, type species Reithrodon 

longicaudatus Philippi, 1900, by original designation.
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Rufous- legged Owl (Strix rufi pes; D. R. Martínez 1993), 
and the Barn Owl (Tyto alba; Trejo and Lambertucci, 2007). 
These are docile rodents that may be removed from live- 
traps by hand (Pearson 1983). When released from captivity, 
they climbed bamboos or trees, scampered away across the 
forest fl oor, or disappeared down a burrow (Pearson 1983).

remarks :  Mus mochae Philippi, 1900, included by 
Gyldenstolpe (1932) in the genus Irenomys, is, according 
to Osgood (1943b), a composite of an Irenomys tarsalis 
skull and an Abrothrix olivacea skin. Osgood (1943b:219) 
noted that the type of Philippi’s tarsalis has apparently 
been lost, and that no other specimen of this species has 
been found subsequently at the type locality or in the re-
gion surrounding it. He also stated (1943b:220) that the 
skull of the type of longicaudatus Philippi had been lost, 
although the skin still remained as a mount.

Irenomys tarsalis has 2n = 64 chromosomes (FN = 98) 
and a C-banding pattern characterized by small amounts 
of centromeric heterochromatin. The autosomal comple-
ment consists of fi ve pairs of metacentrics (two large, two 
medium- sized, and one small), 13 pairs of subtelocentrics 
(medium- to small- sized), and 13 pairs of medium- sized 
acrocentrics. The X chromosome is the largest acrocentric 

Isla Grande de Chiloé (Osgood 1943b), Petrohue, Lago 
Todos Los Santos (Osgood 1943b); Los Ríos, Fundo San 
Juan, near La Unión, Valdivia (type locality of Mus tarsalis 
Philippi); Biobío, Aserradero, 7 km below Termas Chillán 
(Reise and Venegas 1987), Reserva Nacional Los Queules 
(isolated northern record; Saavedra and Simonetti 2000).

subspecies :  Osgood (1943b) tentatively recognized 
two subspecies: tarsalis Philippi, spread over the main-
land range of the species, and longicaudatus Philippi, 
restricted to Isla Melinka, one of the small islands of the 
Guaiteca group off the southern end of Chiloé Island. 
However, as noted by Osgood (1943b:200), the series of 
longicaudatus that he examined was composed largely of 
juvenile specimens, which compromised the taxonomic 
value of his observations. Thus, the adequacy of these sub-
species designations has yet to be tested by either more ap-
propriately aged samples or any modern methodology.

natural history:  Irenomys tarsalis is mainly 
found in dense Nothofagus forest with thick stands of 
Chusquea bamboo (Pearson 1983). Population densities in 
a Coihue (Nothofagus dombeyi) forest in southern Argen-
tina varied from 1.4 individuals per hectare in November 
to 5.1 in May (Pearson and Pearson 1982). The species 
is nocturnal and scansorial (Pearson 1983; Kelt 1994). 
Individuals are frequently captured in traps placed along 
logs, at the base of trees, or in hollows formed by surface 
roots and boulders covered by lichens and mosses (Kelt 
1994). It also has been collected in shrubby habitats in 
Chile (B. D. Patterson et al. 1990) and in the more arid 
fringes of cypress trees (Austrocedrus chilensis) at the 
edge of the Argentinean precordillera (Pearson 1983). Ire-
nomys tarsalis has been considered a rare or uncommon 
species (B. D. Patterson et al. 1989, 1990; Saavedra and 
Simonetti 2000), a view probably resulting from low cap-
ture success due to ground placement of traps. It was the 
second most common mammal observed in the arboreal 
stratum with camera traps (Amico and Aizen 2000). It 
climbs well, sometimes jumping a few centimeters from 
one branch to another, or it may hold on with the hindfeet 
and reach across a gap with extended front feet (Pearson 
1983). This mouse breeds in the spring, although the sea-
son may extend to late summer– early autumn (Greer 1965; 
Pearson 1983). Litter size ranges from three to six (Greer 
1965; Pearson 1983; Kelt 1994). The species is primarily 
granivorous- frugivorous, but also eats green vegetation 
and fungi (Pearson 1983; Meserve et al. 1988). A captive 
specimen accepted rolled oats, apple, and tender bamboo 
shoots but refused carrot, bamboo blossoms, bread, and 
grubs (Pearson 1983).

Skeletal remains of Irenomys have been found in owl 
pellets of the Magellanic Horned Owl (Bubo magellani-
cus; Massoia, Chebez, and Heinonen Fortabat 1991a), the Map 36    Selected localities for Irenomys tarsalis (●). Contour line = 2,000 m.
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the length of pelage among the three species, all of them 
have an ochraceous dorsum, orangish top of the head and 
on the rump, and dusky anterior back and shoulders. The 
fl anks are paler than the dorsum, gradually transitioning 
toward the venter, which varies between white and pale 
ochraceous in the different species, contrasting in some re-
gional samples with dark patches resulting from the slaty 
hair bases. The tail varies from slightly to markedly bicol-
ored in the different species, with the terminal part uni-
formly dusky. Dorsal surfaces of forefeet and hindfeet are 
covered with light ochraceous hairs intermixed with a few 
dark hairs, resulting in a general color varying from pale 
orange to orange- brown; the toes are covered with whitish 
hairs, and ungual tufts of white hairs are intermixed with 
a few dark hairs, giving a general color that varies from 
self- colored, yellow- white to gray- based. Plantar surfaces 
of the hindfoot have six plantar pads (thenar, hypothenar, 
and four interdigital). Digit I of the hindfoot is approxi-
mately half the length of digit V. Mammary count varies 
from eight (one pectoral, one postaxial, and two inguinal 
pairs), in J. ossitenuis, to 10 (one pair each in pectoral, 
postaxial, thoracic, abdominal, and inguinal positions), in 
J. pictipes. The stomach is unilocular- hemiglandular (L. P. 
Costa et al. 2007).

The skull is delicate, with a short rostrum (<35% occipi-
tonasal length) and rounded braincase. The nasals become 
wider anteriorly. The interorbital region is narrow with 
somewhat squared but not ridged supraorbital edges. The 
anterior portion of the interfrontal suture is incompletely 
fused, with a slit- like fontanelle sometimes present. The 
coronal suture is V-shaped, the interparietal is wide, and the 
occipital region is reduced. The zygomatic plates are nar-
row, with their anterior borders nearly vertical; the zygo-
matic notches are shallow. The palate is short and broad; 
the mesopterygoid fossa is lyre- shaped and extends anteri-
orly between the posterior third of the last molars, and is 
narrower than the parapterygoid fossae. The auditory bul-
lae are small, with the periotic bone externally apparent 
in basicranial view and forming part of the carotid canal. 
The mandibles display a curved lateral profi le and a well- 
developed capsular pro cess. The incisors are robust, ortho-
dont to opisthodont. The molars are brachydont with a 
crested, coronal topography and well- developed fl exus/ids 
and mesolophs/ids; an ectolophid is usually present on m1 
and m2.

Species of Juliomys are forest dwellers, presumably ar-
boreal mice, although some of the few specimens available 
 were trapped on the ground. Individuals are rather uncom-
monly collected using standard terrestrial live or kill traps, 
but may be the most common rodent of the understory or 
the sole taxon captured in the canopy when pitfall or can-
opy traps are used (Graipel 2003).

element in the karyotype; the Y chromosome is a medium- 
sized metacentric (A. A. Ojeda et al. 2004).

Genus Juliomys E. M. González, 2000
Enrique M. González, João A. de Oliveira, and Pablo Teta

The genus Juliomys includes at least three living and one 
extinct species of mice endemic to the Atlantic Forest. E. 
M. González (2000) erected the genus for an odd species of 
uncertain affi nities that was described by Osgood (1933d) 
as Thomasomys pictipes. Prior to the description of Julio-
mys, Musser and Carleton (1993) moved pictipes to Wil-
fredomys, mostly based on overall impressions concerning 
its closeness to W. oenax made by Osgood (1933d) and 
Pine (1980). The other two species  were described recently 
(J. A. Oliveira and Bonvicino 2002; L. P. Costa et al. 2007), 
but even more recent analyses suggest a greater diversity 
in this genus than now recognized (Paresque et al. 2009; 
see also Pavan and Leite 2011). In addition, Cherem et al. 
(2004) and Cherem (2005) recognized, as Juliomys sp., 
several individuals from coastal localities in the Brazilian 
state of Santa Catarina, as did D. O. Lima et al. (2010) 
for ones from the southernmost locality for the genus at 
the boundary of the Atlantic Forest in Rio Grande do Sul 
state. It is unclear at present whether these southern Bra-
zilian localities all hold the same entity or different ones 
(Pavan and Leite 2011). Finally, Pardiñas and Teta (2011a) 
recorded an apparently extinct species of Juliomys, assign-
ing to this genus a Lagoa Santa fossil described by Winge 
(1887) as Calomys anoblepas.

Analyses of the karyotypes of Juliomys indicate that 
centric and tandem fusions plus pericentric inversions 
have been the most frequent rearrangements involved in 
the karyotypic differentiation in the genus (Paresque 
et al. 2009). Phyloge ne tic analysis using nucDNA IRBP 
sequences placed Juliomys as sister to a clade formed by 
Euneomys and Irenomys (D’Elía et al. 2006). Similar anal-
ysis based on the mtDNA cytochrome-b sequences, or on 
concatenated nucDNA IRBP and cytochrome-b sequences, 
failed to associate Juliomys with any other sigmodontine, 
with reasonable levels of support (M. F. Smith and Patton 
1999; D’Elía 2003a). Juliomys, once considered a mem-
ber of Thomasomyini, is currently regarded as Sigmo-
dontinae incertae sedis (D’Elía et al. 2007). Divergence in 
cytochrome-b sequences among extant species is extensive, 
ranging from 10– 14% (L. P. Costa et al. 2007; Pardiñas, 
Teta et al. 2008; de la Sancha et al. 2009; Pavan and Leite 
2011).

Species of Juliomys are small sigmodontines, with a tail 
longer than the head and body. Despite notable differences 
in the intensity of color, particularly on the muzzle, and in 
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tail faintly bicolored, terminating in short tuft; hands and 
feet short and broad, their dorsal surfaces covered with 
pale orange hairs. Skull slender and delicate (occipitonasal 
length 21.9– 26.8 mm); rostrum short and narrow, less than 
one- third skull length; zygomatic notches very shallow; in-
terorbital region narrow and hourglass in shape, with mar-
gins only slightly angled; posterolateral palatine pits small; 
tympanic bullae large; squamosal- alisphenoid groove pres-
ent; sphenopalatine vacuities very large; lateral extension 
of parietals broad; condyloid pro cess of mandible long; m1– 
m2 with conspicuous ectolophid/ectostylid (J. A. Oliveira 
and Bonvicino 2002; L. P. Costa et al. 2007).

distribution:  Juliomys ossitenuis is endemic to the 
Atlantic rainforest and semideciduous forests of southeast-
ern Brazil in the states of São Paulo, Minas Gerais, and 
Espírito Santo (L. P. Costa et al. 2007; Pavan and Leite 
2011).

selected localit ies  (Map 37; from L. P. Costa 
et al. 2007, except as noted): BRAZIL: Espírito Santo, Casa 
Queimada, Parque Nacional do Caparaó, Parque Estadual 
do Forno Grande (Pavan and Leite 2011); Minas Gerais, 
Fazenda do Itaguaré, 16 km SW of Passa Quatro, Fazenda 
Neblina, Parque Estadual da Serra do Brigadeiro, 20 km 
W of Fervedouro (type locality of Juliomys ossitenuis L. P. 
Costa, Pavan, Leite, and Fagundes); São Paulo, Cristo (Pa-
van and Leite 2011), Estação Ecológica do Bananal, Mul-
heres, Museros, Quilombo, Reserva Florestal do Morro 
Grande.

subespecies :  Juliomys ossitenuis is monotypic.
natural history:  This species inhabits Atlantic 

rainforest and semideciduous forests above 800 m, includ-
ing cloud forests at higher elevations. Apparently, popula-
tions from northern latitudes prefer higher elevations (L. 
P. Costa et al. 2007). Most of the known specimens are 
from protected areas of mature, continuous forests. The 
holotype and three paratypes  were collected with Sherman 
traps placed on tree branches or vines, but other speci-
mens  were obtained with pitfall traps (L. P. Costa et al. 
2007). The only reproductive data available correspond 
to a lactating female collected in May at the beginning of 
the dry season (L. P. Costa et al. 2007). This species was 
found in syntopy with J. pictipes at two localities (Mul-
heres and Museros) in São Paulo state (L. P. Costa et al. 
2007).

remarks :  The karyotype is 2n = 20, FN = 36 (L. P. 
Costa et al. 2007). This chromosome complement differs 
from that of J. pictipes by at least eight Robertsonian fu-
sions/fi ssions plus one pericentric inversion. Although the 
2n = 20 karyotypes of J. ossitenuis and J. rimofrons appear 
very similar, several chromosomes are clearly different in 
size and morphology, which suggests that several complex 
rearrangements separate their autosomal complements. 

synonyms:
Calomys: Winge, 1887:44; part (description of anoblepas); 

not Calomys Water house, 1837.
Oryzomys: E.- L. Trouessart 1897:527; part (listing of ano-

blepas); not Oryzomys Baird, 1857.
Thomasomys: Osgood, 1933d:11; part (description of pic-

tipes); not Thomasomys Coues, 1884.
Oligoryzomys: Massoia, Chebez, and Heinonen- Fortabat, 

1991b:17; part (regarded pictipes as synonym of Oligo-
ryzomys fl avescens antoniae Massoia); not Oligoryzo-
mys Bangs, 1900.

Wilfredomys: Musser and Carleton, 1993:752; part (listing 
of pictipes); not Wilfredomys Avila- Pires.

Juliomys E. M. González, 2000:3; type species Thomaso-
mys pictipes Osgood, by monotypy.

KEY TO THE SPECIES OF JULIOMYS:
1. Size relatively large; zygomatic notch deep; interorbital 

region broad, convergent anteriorly; tympanic bullae 
small; squamosal- alisphenoid groove absent; spheno-
palatine vacuities absent or minute; lateral extension of 
parietals small; posterior projection of condyloid pro-
cess short; 2n = 36. . . . . . . . . . . . . . . . Juliomys pictipes

1′. Size relatively small; zygomatic notch shallow; interor-
bital region narrow, hourglass in shape; tympanic bullae 
large; squamosal- alisphenoid groove present; spheno-
palatine vacuities large to very large; lateral extension 
of parietals broad; posterior projection of condyloid 
pro cess long; 2n = 20. . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. Nose brown; dorsal pelage long; ventral pelage pale 
ochraceous; tail markedly bicolored; interfrontal fonta-
nelle present; posterolateral palatine pits large; ectolo-
phid/ectostylid of m1– m2 small; NF = 34  . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Juliomys rimofrons

2′. Nose orange; dorsal pelage short; ventral pelage cream- 
white; tail slightly bicolored; interfrontal fontanelle 
usually absent; posterolateral palatine pits small; ecto-
lophid/ectostylid of m1– m2 conspicuous; NF = 36  . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Juliomys ossitenuis

Juliomys ossitenuis L. P. Costa, Pavan, Leite, 
and  Fagundes, 2007
Delicate Red- nosed Tree Mouse

synonym:
Juliomys ossitenuis L. P. Costa, Pavan, Leite, and Fagundes, 

2007; type locality “Fazenda Neblina, Parque Estadual 
da Serra do Brigadeiro, 20 km W Fervedouro, Minas 
Gerais, Brazil, 20°43′S 42°29′W, elevation 1300 m.”
description:  Small, with tail (89– 116 mm) longer 

than head and body (82– 97 mm); fur soft and short; dorsal 
coloration dark orange brown above, venter contrastingly 
cream white; nose, rump, and inner pinna orange brown; 
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expansion of frontal bones restricted; zygomatic notches 
deeply to moderately expressed; upper free border of zy-
gomatic plates reduced; incisive foramina short, not reach-
ing anterior plane of M1s; tympanic bullae relatively small; 
squamosal- alisphenoid grove and sphenofrontal foramen 
absent; sphenopalatine vacuities absent or minute; con-
dyloid pro cess of mandible short (L. P. Costa et al. 2007; 
Pardiñas, Teta et al. 2008).

distribution:  Juliomys pictipes is endemic to the 
Atlantic rainforest of southeastern Brazil, eastern Para-
guay, and northeastern Argentina. Pavan and Leite (2011) 
suggested that the distribution is disjunct, with those popu-
lations in southern Brazil, eastern Argentina, and eastern 
Paraguay separated from the remainder of the range by a 
broad expanse of Araucaria forest.

selected localit ies  (Map 38): ARGENTINA: 
Misiones, Arroyo de Salamanca, Parque Provincial “Er-
nesto Che Guevara” (Pardiñas, Teta et al. 2008), Balneario 
de la Reserva Privada de Usos Múltiples de la Universidad 
Nacional de La Plata “Valle del Arroyo Cuña Pirú” (Pardi-
ñas, Teta et al. 2008), Parque Nacional Iguazú, Sendero Ma-
cuco (Pardiñas, Teta et al. 2008). BRAZIL: Espírito Santo, 
Alto Alegre, Reserva Biológica Duas Bocas (Pavan and Leite 
2011); Minas Gerais, Estação de Pesquisa e Desenvolvim-
iento Ambiental de Peti (L. P. Costa et al. 2007), Reserva 
Par tic u lar do Patrimônio Natural do Caraça, 25 km SW of 
Santa Bárbara (Pavan and Leite 2011); Paraná, Fazenda 
Monte Alegre (Pavan and Leite 2011); Rio de Janeiro, Fa-
zenda Boa Fé (L. P. Costa et al. 2007), Mata do Mamede (L. 
P. Costa et al. 2007); Rio Grande do Sul, Parque Estadual 
do Turvo (Pavan and Leite 2011); Santa Catarina, Bar-
ragem do Rio São Bento (Graipel 2003), Santo Amaro 
da Imperatriz (Graipel 2003); São Paulo, Fazenda In-
tervales (Pavan and Leite 2011), Floresta Nacional de 
Ipanema, 20 km NW Sorocaba (L. P. Costa et al. 2007), 
Riacho Grande (L. P. Costa et al. 2007), São Luís do 
Paraitinga (Pavan and Leite 2011), Mulheres (Pavan 
and Leite 2011). PARAGUAY: Alto Paraná, Refugio Bi-
ológico Limoy, north of Río Limoy (de la Sancha et al. 
2009).

subspecies :  Juliomys pictipes is monotypic.
natural history:  This is a primarily arboreal ro-

dent that typically inhabits the lower to middle strata in 
mature and secondary Atlantic rainforest (E. M. Vieira and 
Monteiro- Filho 2003; Pardini and Umetsu 2006). Three of 
four Argentinean specimens  were captured on the ground 
near watercourses in areas of dense underbrush of bam-
boos (Pardiñas, Teta et al. 2008). One individual in Para-
guay was trapped with a Sherman live- trap 1.5 m above the 
ground in primary forest with ferns and low lianas (de la 
Sancha et al. 2009). Pine (1980) reported young animals 
caught by hand in nests situated in bamboo and on a bro-

The Y chromosomes are also very distinctive. Molecular 
phyloge ne tic analyses based on the mtDNA cytochrome-
b gene sequences confi rmed that J. ossitenuis is a well- 
supported monophyletic clade, highly divergent from the 
other two species in the genus (L. P. Costa et al. 2007; 
Pardiñas, Teta et al. 2008).

Juliomys pictipes (Osgood, 1933)
Small Red- nosed Tree Mouse

synonyms:
Thomasomys pictipes Osgood, 1933d:11; type locality 

“Caraguatay, Rio Parana, 100 miles south of Rio Iguassu, 
Misiones, Argentina,” restricted by Pardiñas et al. (2007) 
to Puerto Caraguatay (26.616°S, 54.766°W), Misiones, 
Argentina, although the holotype was probably obtained 
at the nearby locality Puerto Benson (Pardiñas, Teta et al. 
2008).

Wilfredomys pictipes: Musser and Carleton, 1993:752; 
name combination.

Juliomys pictipes: E. M. González, 2000:3; fi rst use of cur-
rent name combination.
description:  Largest species in genus, with tail 

(82– 95 mm) slightly shorter than head- body length (90– 
110 mm); body color pale orange- brown above and white 
to cream- white below; tail markedly bicolored (except 
for dusky terminal half- inch); hindfeet clear ochraceous- 
tawny above, with whitish toes. Interorbital region of 
skull broad, with anteriorly convergent borders; lateral 

Map 37    Selected localities for Juliomys ossitenuis (●).
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mens from Fazenda Intervales, São Paulo, Brazil (Bonvi-
cino and Otazu 1999).

Juliomys rimofrons J. A. Oliveira and Bonvicino, 2002
Montane Red- rumped Tree Mouse

synonym:
Juliomys rimofrons J. A. Oliveira and Bonvicino, 2002:310; 

type locality “Brejo da Lapa (22°21′S, 44°44′W, altitude 
approx. 2000 m), situated to the east of Pedra Furada 
(2589 m) in the Serra da Mantiqueira, municipality of 
Itamonte, state of Minas Gerais, Brazil.”
description:  Size intermediate among three species, 

with head and body length 85– 93 mm, tail length 99– 121 
mm; fur long and soft, brownish ochraceous above, dark 
orangish on rump, pale brown on venter, but with slaty hair 
base often apparent; dark eye- ring present; hairs on neck 
and chin whitish with gray bases, and those around mouth 
totally white; tail bicolored, dark above and whitish below, 
with distinct longitudinal line of blackish hairs extending 
midventrally and entire ventral surface becoming darker 
toward tip, terminating in an inconspicuous pencil of dark 
and whitish hairs; tail also rather hirsute, covered with 
dark hairs up to three scales in length. Skull delicate, with 
a short rostrum (30– 34% of occipitonasal length); brain-
case round and infl ated; interorbital region narrow, with 
gently squared or angled but not ridged supraorbital edges; 
narrow zygomatic plates, with anterior margins straight; 
zygomatic notches shallow; incisive foramina long, reach-
ing anterior part of M1s; squamosal- alisphenoid groove 
present; tympanic bullae larger than in other species, but 
not obstructing view of periotic in basicranial aspect; single 
pair of posterolateral palatal pits; sphenopalatine vacuities 
large to very large; condyloid pro cess of mandible long; ec-
tolophid/ectostylid of m1– m2 reduced. Per sis tent fontanelle 
along middle third of frontal suture (basis for specifi c epi-
thet) present in all known specimens, and in six J. ossitenuis 
from one locality, but absent from J. pictipes (J. A. Oliveira 
and Bonvicino 2002; L. P. Costa et al. 2007).

distribution:  This species is known from the type 
locality in Minas Gerais state and two closely adjacent lo-
calities to the immediate south in São Paulo and Rio de 
Janeiro states, Brazil.

selected localit ies  (Map 39): BRAZIL: Minas 
Gerais, Itamonte, Brejo da Lapa (type locality of Juliomys 
rimofrons J. A. Oliveira and Bonvicino); Rio de Janeiro, 
Paraty (R. Fonseca et al. 2013); São Paulo, São José do 
Barreiro (R. Fonseca et al. 2013).

subspecies :  Juliomys rimofrons is monotypic.
natural history:  Little is known about the ecol-

ogy or other aspects of the natural history of this species. 
All known specimens  were collected on the ground, in a tra-
pline extending for nearly 100 m through vegetation varying 

meliad branch, 5– 8 m above the ground. This rodent has 
been more frequently caught with pitfall traps than with 
Sherman traps, in forested areas of southeastern Brazil 
(Pardini and Umetsu 2006; Umetsu et al. 2006). Diets of 
wild- caught individuals include fruit pulp and small seeds 
(<10 mm diameter; E. M. Vieira and Monteiro- Filho 2003). 
One pregnant female was caught in December in Paraguay 
(de la Sancha et al. 2009) and another in August in Ar-
gentina (Pardiñas, Teta et al. 2008); both contained three 
embryos. Ectoparasites found on specimens from Brazil 
 include the mites Androlaelaps fahrenholzi, Eubrachy-
laelaps rotundus, Gigantolaelaps gilmorei, G. oudemansi, 
G. wolffsohni, Laelaps castroi, L. navasi, L. paulistanensis, 
L. thori, Mysolaelaps parvispinosus, the tick Ixodes lorica-
tus, and the fl eas Craneopsylla minerva, Polygenis (Neopoly-
genis) atopus, P. (N.) pradoi, and P. (P.) roberti (Nieri- Bastos 
et al. 2004).

remarks :  Massoia, Chebez, and Heinonen Fortabat 
(1991b) regarded “Thomasomys” pictipes as a synonym 
of Oligoryzomys fl avescens antoniae Massoia, which was 
clearly in error. The observed molecular differentiation 
among the mtDNA cytochrome-b haplotypes of Argentin-
ean, Brazilian, and Paraguayan specimens of J. pictipes is 
moderate, ranging from 0.13% to 2.3%. The pattern of di-
vergence does not conform to an isolation- by- distance pat-
tern, so the variation is not a simple function of geography 
(Pardiñas, Teta et al. 2008; de la Sancha et al. 2009). The 
karyotype of J. pictipes is 2n = 36, FN = 34, based on speci-

Map 38    Selected localities for Juliomys pictipes (●).
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gotensis in his new genus because it and mimus (the type 
species of Microxus) share uniquely narrow and posteri-
orly slanting zygomatic plates (see also Thomas 1920h). 
Later, Anthony (1924b) described latebricola, also under 
Microxus, based on its strong resemblance to bogotensis, 
although he did not compare it to mimus.

The validity of Microxus either as a genus or subgenus 
of Akodon has been debated. Gyldenstolpe (1932a) main-
tained Microxus as a distinct genus, placing both bogoten-
sis and latebricola within it. Tate (1932h) also maintained 
Microxus as a genus but suggested that it was part of an 
Akodon complex and that bogotensis was undoubtedly 
an akodont. Furthermore, Tate (1932h:27) stated that 
the slope of the zygomatic plates, the principal character 
used to group species under Microxus, was “less impor-
tant than it appeared to be a fi rst light.” Following Tate’s 
(1932h) suggestion, Cabrera (1961), Hooper and Musser 
(1964), and Hinojosa et al. (1987) placed Microxus as a 
subgenus in Akodon; alternatively, Hershkovitz (1966a) 
placed it in Abrothrix. Reig (1987) revalidated Microxus 
as a genus, but his view was restricted to bogotensis and 
not mimus, the type species (Patton et al. 1989). Phyloge-
ne tic analyses of allozymes (Patton et al. 1989) and both 
mtDNA (M. F. Smith and Patton 1999) and nucDNA se-
quences (D’Elía 2003a) have consistently shown that mi-
mus falls in Akodon, and as a result Microxus is currently 
regarded as a simple subjective synonym of Akodon (see 
that account). Furthermore, the several species that have 
been historically associated with Microxus by various au-
thors are now allocated to other genera, including Akodon 
(affi nis, mimus, and torques; D’Elía 2003a; M. F. Smith 
and Patton 2007), Brucepattersonius (iheringi; Hershkov-
itz 1998), and Abrothrix (lanosa; Feijoo et al. 2010). Until 
very recently, however, the position of both bogotensis and 
latebricola had remained in limbo. Alvarado- Serrano and 
D’Elía (2013) have now documented the uniqueness of 
this pair of taxa as well as their distinction from mimus and 
all other Akodon species, based on combined morphologi-
cal, morphometric, and molecular analyses. These authors 
erected Neomicroxus to encompass bogotensis and late-
bricola, selecting the later as the type of their new genus.

Both species of Neomicroxus are small, delicate mice (to-
tal length about 90– 100 mm), with a highly similar bauplan 
and that share a soft dorsal pelage, grizzled to dark chestnut 
or blackish brown in color, with a slightly paler venter with-
out countershading. The pinnae are dark and project be-
yond the fur of the head but do not reach the eyes when laid 
forward. Mystacial vibrissae are proportionally short and 
do not reach the pinnae when laid back. The overall color-
ation of the pes, manus, and tail is dark brown. The plantar 
surfaces of the hindfeet are smooth and have six pads, with 
the hypothenar separated from the thenar by a distinct gap.

from Araucaria forest to patches of grasses and bromeliads 
(J. A. Oliveira and Bonvicino 2002).

remarks :  The karyotype of J. rimofrons has a re-
duced diploid number (2n = 20) relative to specimens of J. 
pictipes (2n = 34). However, the same number of autosomal 
arms (FN = 34) in these two species suggests Robertsonian 
changes as the mechanism of generating karyotypic diver-
gence (J. A. Oliveira and Bonvicino 2002).

Genus Neomicroxus Alvarado- Serrano 
and D’Elía, 2013
Diego F. Alvarado- Serrano and Guillermo D’Elía

Neomicroxus is a recently established genus for two spe-
cies, bogotensis (Thomas) and latebricola (Anthony), both 
previously placed within Akodon although their distinc-
tiveness had been recognized for many years (Reig 1987; 
J. Ventura et al. 2000; Voss 2003). The genus, which is cur-
rently of uncertain position in the sigmodontine radiation, 
is restricted to the northern Andes, from central Ec ua dor 
north to the Cordillera de Mérida of Venezuela.

The taxonomic history of species allocated to Neomi-
croxus has been unstable. Thomas (1895c) described bo-
gotensis under Akodon, but he later grouped it together 
with Akodon mimus under a “small Akodon- like Oxy-
mycteri group” (Thomas 1901b:183). Thomas (1909) 
subsequently formalized this association when he erected 
Microxus (currently a synonym of Akodon), placing bo-

Map 39    Selected localities for Juliomys rimofrons (●).
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the double condition found in many akodontines (Voss and 
Linzey 1981).

Neomicroxus is endemic to the northern Andes, ranging 
from central Ec ua dor through the Colombian Andes to the 
Cordillera de Mérida in western Venezuela, at elevations 
above 2,400 m and reaching as high as 3,900 m.

Knowledge of the conservation status of Neomicroxus 
is limited. Currently, bogotensis is listed as a species of least 
concern (Gómez- Laverde and Rivas 2008), and latebricola 
(represented by its holotype until recently [Voss 2003]) is 
listed as vulnerable (Boada, Gómez- Laverde, and Ander-
son 2008). However, trapping efforts targeting latebricola 
suggest that the species is more common than previously 
thought (D. F. Alvarado- Serrano, unpubl. data).

synonyms:
Acodon: Thomas, 1895c:369; part (description of bogo-

tensis); not Akodon Meyen.
Microxus: Thomas, 1909:237; part (listing of bogotensis); 

but not Microxus Thomas.
Neomicroxus Alvarado- Serrano and D’Elía, 2013:1008; 

type species Microxus latebricola Anthony, by original 
designation.
remarks :  Although the generic allocation of bogoten-

sis and latebricola relative to Akodon, especially to A. mi-
mus,  were questioned previously (Patton et al. 1989; Voss 
2003), no author had doubted their position in the Akodon-
tini. However, the molecular analyses of Alvarado- Serrano 
and D’Elía (2013), which included samples of latebricola, 
unambiguously placed this species outside of the Akodon-
tini and underscored Neomicroxus as an unexpectedly non- 
akodontine genus substantially convergent on an akodont 
morphology, a situation similar to that of Abrothrix (tribe 
Abrotrichini; see that account). Pending future phyloge ne tic 
resolution, we place Neomicroxus as incertae sedis in the 
Oryzomyalia (sensu Steppan, Adkins, and Anderson 2004), 
as it does not appear closely related to any other lineage.

KEY TO THE SPECIES OF NEOMICROXUS:
1. Origin of superfi cial masseter from indistinct tubercle; 

visible mesoloph; infl ated frontal sinuses  . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .Neomicroxus bogotensis

1′. Origin of superfi cial masseter from scar; indistinguish-
able mesoloph; fl atter frontal sinuses  . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . Neomicroxus latebricola

Neomicroxus bogotensis (Thomas, 1895)
Bogotá Grass Mouse, Bogotá Akodont

synonyms:
Acodon bogotensis Thomas 1895c:369; type locality: 

“Plains of Bogota,” Cundinamarca, Colombia.
[Akodon (Akodon)] bogotensis: E.- L. Trouessart, 1897: 

537; name combination.

The skull is delicate, with an infl ated braincase and a 
proportionally long, tapering rostrum. Zygomatic notches 
are indistinct. The interorbital region is hourglass in shape, 
with smoothly rounded supraorbital edges. The zygomatic 
arches are parallel and have a distinct jugal that separates 
the maxillary and squamosal zygomatic pro cesses in lateral 
view. The zygomatic plates are narrow and slanted posteri-
orly from their bases, surrounding a wedge- shaped infraor-
bital foramen; the anterior root of the zygoma forms a very 
low anterorbital bridge. The anterior margin of the superfi -
cial masseter is evident in both species (as a scar in the skull 
of latebricola and as an indistinct tubercle in bogotensis). 
The nasals extend posteriorly past the suture between the 
frontals, lacrimals, and maxillaries. The incisive foramina 
are relatively short, extending posteriorly just to the ante-
rior margins of the M1s. The palate is long, with very shal-
low palatal troughs and reduced or no posterolateral pits. 
The anterior border of the mesopterygoid fossa is broad, 
U-shaped, and does not reach the plane formed by the pos-
terior margins of the M3s; the roof of the fossa is perforated 
by sphenopalatine vacuities. An alisphenoid strut is absent. 
The carotid circulation pattern (type 1; Voss 1988) con-
sists of a prominent trough for the masticatory- buccinator 
nerve, a large stapedial foramen, a posterior opening of the 
alisphenoid canal present but not enlarged, and a promi-
nent anteroposterior squamoso- alisphenoid groove. The 
subsquamosal fenestra and postglenoid foramen are open, 
with a signifi cant dorsoventral overlap in latebricola but 
not in bogotensis. Auditory bullae are infl ated, the stapedial 
pro cess is conspicuous, and the mastoid fenestra is usually 
present. The mandible is well developed, with falciform 
coronoid pro cesses that are subequal in height to the man-
dibular condyles.

The upper incisors are nearly orthodont, ungrooved on 
their anterior faces, and with a straight dentine fi ssure. The 
molars are hypsodont (more so in latebricola); their main 
cusps are opposite, rounded, and subequal in size. M1s 
have a well- developed anteromedial fl exus that divides the 
procingulum into anterolabial and anterolingual conules of 
similar size. An anteroloph (more developed in bogoten-
sis) is evident only in barely worn teeth. Both M1 and M2 
lack a mesostyle and enterostyle; a mesoloph is visible in 
bogotensis but inconspicuous in latebricola; a posteroloph 
is also present, with a well- developed posterofl exus. M3 is 
reduced and cylindrical in occlusal, with a rounded interior 
island of enamel. An anteromedian fl exid is present on m1, 
but only in little worn teeth; no anterolabial cingulum is 
evident. A mesolophid is visible in m1 and m2 of bogotensis 
but is inconspicuous in latebricola; a posterlophid is present 
in both species. A mesostylid is absent in all lower molars.

Male reproductive accessory glands include a single pair 
of ventral prostates (for bogotensis), which contrasts with 
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distribution:  This species is endemic to the northern 
Andes, in the Cordillera Oriental of Colombia and Cordil-
lera de Mérida and Páramo de Tamá in Venezuela. Soriano 
et al. (1999) listed this species for Trujillo state, Venezuela, 
but without documentation. No fossils are known.

selected localit ies  (Map 40): COLOMBIA: 
Cundinamarca, Choachí (AMNH 61567), El Verjón 
(AMNH 62754). VENEZUELA: Mérida, Mucubají (M. A. 
Barros and Reig 1979), 8 km SE of Tabay, near La Coro-
moto (USNM 374614); Táchira, Buena Vista, 41 km SW 
of San Cristobal, near Páramo de Tamá (USNM 442345).

subspecies :  Neomicroxus bogotensis is monotypic.
natural history:  This species is apparently rare, 

omnivorous, and nocturnal, inhabiting high- elevation ev-
ergreen montane forests and shrubby upland meadows. It 
is most commonly found in Polylepis forests or Espeletia 
stands, and is often associated with moss- covered rocks 
(O. J. Linares 1998; J. Ventura et al. 2000).

remarks :  M. A. Barros and Reig (1979) described a 
karyotype from specimens collected at Mucubají, Mérida 
state, Venezuela, with 2n = 35– 37 and FN = 48.

Neomicroxus latebricola (Anthony, 1924)
Ec ua dorean Grass Mouse, Ec ua dorean Akodont

synonyms :
Microxus latebricola Anthony 1924b:3; type locality 

“Hacienda San Francisco, east of Ambato, on Rio Cu-
sutagua, elevation about 8000 feet, Ec ua dor.”

Akodon latebricola: Musser and Carleton, 1993:690; 
name combination.

N[eomicroxus]. latebricola: Alvarado- Serrano and D’Elía, 
2013:1008; fi rst use of current name combination.
description:  Small, with head and body length 74– 

103 mm, tail length from 63– 98 mm, hindfoot length (with-
out claw) 19– 23 mm, ear length 14– 17 mm, greatest skull 
length 22.88– 25.63 mm, and upper molar series length 
3.32– 3.74 mm. Dorsal pelage grizzled dark chestnut brown, 
somewhat paler underneath, and without visible lateral line 
separating dorsal and ventral color; dorsal surfaces of both 
fore- and hindfeet dark brown, covered by gray hairs, and 
with relatively reduced light gray ungual tufts covering, but 
not surpassing, claws. Tail about same length as head and 
body, slightly bicolored, and covered with dark hairs above 
and silvery hairs below. Vibrissae short, not extending be-
yond pinna when laid back. Skull delicate with long, thin, 
tapering rostrum and infl ated braincase; interorbital region 
hourglass in shape, about same width as rostrum at naso-
lacrimal level, with smooth supraorbital edges; origin of 
superfi cial masseter from scar on anterior margin of zygo-
matic plates; zygomatic notches absent to barely perceptible; 
alisphenoid struts absent; incisive foramina short and pro-
portionately wide, barely extending posteriorly to anterior 

M[icroxus]. bogotensis: Thomas, 1909:237; name combi-
nation.

N[eomicroxus]. bogotensis: Alvarado- Serrano and D’Elía, 
2013: 1008; fi rst use of current name combination.
description:  Small, head and body length 78– 

90 mm, tail length 62– 75 mm, ear length 13– 20 mm, hind-
foot length (without claw) 19– 21 mm, greatest skull length 
21.1– 24.1 mm, and upper molar series length 3.4– 3.8 mm. 
Dorsal fur grizzled to blackish brown, slightly more gray-
ish underneath. Forefeet and hindfeet dark brown above, 
with short, grayish ungual tufts not surpassing claws. Tail 
short, about 60– 70% of head and body, and indistinctly 
bicolored (dark above, paler below by presence of brownish 
and silvery hairs). Mystacial vibrissae short, not extending 
beyond pinna when laid back. Skull delicate, with infl ated 
braincase and long, tapering rostrum; interorbital region 
broad (about width of rostrum across nasolacrimal cap-
sules), with narrowest point located midback; supraorbital 
edges smooth; zygomatic notches very shallow; masseteric 
tubercles indistinct; incisive foramina short and propor-
tionately wide, extending posteriorly to anterior margins 
of M1s; mesopterygoid fossa broad, its roof with large 
sphenopalatine vacuities; auditory bullae infl ated with 
short bony tubes. Details of teeth as for genus.

Map 40    Selected localities for Neomicroxus bogotensis (●). Contour 
line = 2,000 m.
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Andean swamp mouse (M. M. Díaz and Barquez 2007), 
“ratón de hocico rojo” (D´Elía et al. 2006), or Red- nosed 
Neotomys (Musser and Carleton 2005), with the latter two 
names derived from its distinctly rufous muzzle. The genus 
ranges from about 10°S in central Peru southward through-
out most of southern and western Bolivia and northern-
most Chile to northwestern Argentina at about 29°S (S. 
Anderson 1997; Pardiñas and Ortiz 2001; Jayat, Ortiz, and 
Miotti 2008). Individuals occur in high- elevation grasslands 
of the Puna environment above 2,700 m elevation as well 
as in humid grasslands below that elevation and below the 
limits of the Puna in the southern part of its range. Because 
Neotomys is known from only a few specimens and locali-
ties, much remains to be understood about its distribution, 
natural history, and patterns of geographic variation.

The following account is abstracted mainly from Thomas 
(1894b), Sanborn (1947a), Pine et al. (1979), Steppan 
(1995), S. Anderson (1997), and Pardiñas and Ortiz (2001). 
These sources should be consulted for additional details 
concerning taxonomy, morphology, distribution, fossil re-
cord, and ecol ogy.

Externally, Neotomys is characterized by its medium size 
(total length 176– 225 mm), a tail shorter than the body (tail 
length 72– 88 mm), small hindfeet with the plantar surface 
entirely naked (hindfoot length 22– 26 mm), and moderate- 
sized ears nearly circular in outline (ear length 18– 19 mm). 
The dorsal pelage is dense, soft, long, and colored grizzled 
grayish brown; long gray hairs with white tips project above 
the dorsum. A rufous muzzle contrasts with the duller face 
and head coloration. The venter is grayish white to gray 
and the tail is bicolored, brownish gray on the dorsum and 
whitish on the lower surface; an ochraceous patch is pres-
ent at the tail base. The upper surfaces of both forefeet and 
hindfeet are white, with a tinge of cinnamon, and the ears 
are brownish.

The skull is distinctively short and robust, with the nasals 
greatly expanded anteriorly. The interorbital region is very 
narrow, narrower than the muzzle, hourglass in shape, and 
angled in cross- section but not overhanging. The frontals are 
typically not completely fused along the midline, and a small 
fontanelle is often present. The zygomatic plates have a pro-
nounced concavity at their anterior margins and prominent 
spinous anterodorsal pro cesses. Premaxillaries end well ante-
rior of the upper incisive plane. The premaxillomaxillary su-
ture has an acutely angled bend in the middle of the rostrum 
(Steppan 1995; Pardiñas 1997; Steppan and Pardiñas 1998). 
The incisive foramina are short and wide, not reaching the 
anterior plane of M1. The posterior part of the palate has 
two deep excavations between M2 and M3, and is divided by 
a posterior palatine ridge. The mesopterygoid fossa reaches 
the posterior plane of M3 and the parapterygoid fossae are 
deeply excavated above the level of the bony palate.

margins of M1s; auditory bullae infl ated; masseteric tuber-
cles of mandible indistinct. See generic description for molar 
details.

distribution:  This species is endemic to high el-
evations of the eastern Andes in Ec ua dor, from Tungura-
hua province in the middle of the country (C. Boada, pers. 
comm.) to Carchi province near the frontier with Colom-
bia. It is not known from the fossil record.

selected localit ies  (Map 41): EC UA DOR: Car-
chi, La Buitrera ravine, Reserva Ecológica el Ángel (EPN 
9803), ravine near “Potrerillos,” Ipuerán (EPN 9641); 
Napo, 10.6 km (by road) W of Papallacta (UMMZ 155616); 
Tungurahua, 2 km SW of Laguna Pisayambo, Pisayambo, 
Parque Nacional Llanganates (MECN 1739).

subspecies :  Neomicroxus latebricola is monotypic.
natural history:  Few data are available on the 

ecol ogy of this species. It is known only from high Andean 
environments, including subalpine forests and páramo 
above 3,000 m. The reproductive biology and other aspects 
of the behavior or population attributes remain unknown 
beyond the fact that it is not strictly nocturnal (Voss 2003).

remarks :  The karyotype of N. latebricola is unknown.

Genus Neotomys Thomas, 1894
Pablo E. Ortiz and Jorge Pablo Jayat

Neotomys is one of the more distinctive genera of sigmo-
dontine rodents and is restricted to the Central Andes. The 
single species of Neotomys is commonly known as the 

Map 41    Selected localities for Neomicroxus latebricola (●). Contour 
line = 2,000 m.
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Neotomys ebriosus ebriosus: Sanborn, 1947a:52; name 
combination.

Neotomys ebriosus vulturnus: Sanborn, 1947a:54; name 
combination.
description:  As for the genus.
distribution:  Neotomys ebriosus is found in the 

central Andes from central and southern Peru (Ancash, 
Pasco, Junín, Cusco, and Puno regions) and south through 
the highlands of Bolivia (La Paz, Cochabamba, Potosí, and 
Tarija departments) to northernmost Chile (Tarapacá re-
gion) and northwestern Argentina (Jujuy, Salta, Catama-
rca, and San Juan provinces; Sanborn 1947a; Pine et al. 
1979; Redford and Eisenberg 1992; Musser and Carleton 
1993; S. Anderson 1997; M. M. Díaz et al. 2000; Pardiñas 
and Ortiz 2001; Jayat, Ortiz, and Miotti 2008). Although 
N. ebriosus has been treated historically as a mammal of 
the Altiplano, inhabiting elevations above 3,000 m (Pear-
son 1951), in the southern part of its range it occurs in 
places outside the limits of Puna and related highland sys-
tems down to elevations as low as 2,700 m.

P. E. Ortiz and Pardiñas (2001) and Pardiñas and Or-
tiz (2001) reported Pleistocene fossils from the province of 
Tucumán, Argentina, at 1,900 m elevation, where N. ebrio-
sus is not known to be part of the Recent fauna. Remains 
of this species from several Holocene archaeological sites 
have also been reported in highlands of northwestern Ar-
gentina (P. E. Ortiz 2001; Pardiñas and Ortiz 2001; Teta 
and Ortiz 2002).

selected localit ies  (Map 42): ARGENTINA: 
Catamarca, Alero Los Viscos, Barranca Larga (Pardiñas 
and Ortiz 2001), Sierra de Aconquija (Thomas 1926h); Ju-
juy, Sierra de Venta (= Sierra de Tilcara; type locality of Ne-
otomys vulturnus Thomas), Yavi, near La Quiaca (Pardiñas 
and Ortiz 2001); Salta, Valle Encantado (P. E. Ortiz, Pardi-
ñas, and Steppan 2000); San Juan, Vega Agua del Godo 
(Barquez 1983). BOLIVIA: Cochabamba, Incachaca (S. 
Anderson 1997), 7.5 mi SE of Rodeo (S. Anderson 1997); 
La Paz, Lago Viscachani (S. Anderson 1997); Potosí, Lípez 
(S. Anderson 1997); Tarija, Sama (S. Anderson 1997). 
CHILE: Arica y Parinacota, 1 km W of Putre (Pine et al. 
1979). PERU: Ancash, 12 km W of Huaras (MVZ 150167), 
Ticapampa (Steppan 1995); Arequipa, 2 km W of Sumbay 
(MVZ 174043); Cusco, Ccolini, near Marcapata (Pine et al. 
1979); Junín, Yauli Valley, Pomacocha (MVZ 138144), 
Vitoc Valley, Marainiyoc (Sanborn 1947a); Lima, 1 mi E of 
Casapalca (MVZ 120212); Pasco, Chiquirín (Sanborn 
1947a); Puno, Abra Aricoma, 13 mi ENE of Crucero (MVZ 
139590), Hacienda Collacachi (Sanborn 1947a), Hacienda 
Ontave (MVZ 141616).

subspecies :  Both Sanborn (1947a) and Cabrera 
(1961) recognized two subspecies: N. e. ebriosus, occurring 
from Peru south to central Bolivia, and N. e. vulturnus, 

The mandible is very deep and robust with an indistinct 
capsular projection. The coronoid pro cess is small and 
does not extend to the level of the mandibular condyle. 
The mandibular ramus has a distinct ventromedial pro cess 
at the posterior terminus of the symphysis (Steppan 1995).

The upper incisors are extremely broad, and have a 
smooth anterior surface with a groove on their labial mar-
gin. The lower incisors are robust; their anterior surface 
is broad and fl at. The molars are hypsodont and strongly 
laminated, with numerous roots and planar occlusal crowns. 
The primary cusps are alternate. M3 is very large, much 
larger than M2. In young specimens, the procingulum of 
m1 is slightly separated from the rest of the molar by fu-
sion of the meta- and protofl exids. An anteromedian fl exid 
may also be visible in young individuals. This fl exid dis-
sects the procingulum on the lingual side but disappears 
with very little wear as individuals age (Pardiñas and Ortiz 
2001).

synonym :
Neotomys Thomas, 1894b:346; type species Neotomys 

ebriosus Thomas, by monotypy.
remarks :  The tribal position of Neotomys has been 

strongly debated. Sanborn (1947a) pointed out several 
similarities between Neotomys, Reithrodon, and Euneo-
mys. Hershkovitz (1955b), on the basis of molar occlusal 
morphology and palate pattern, placed Neotomys and Re-
ithrodon together with Sigmodon and Holochilus in his 
“Sigmodont” group. However, Reig (1986) considered Ne-
otomys to be a transitional form between the Sigmodontini 
and the Phyllotini. Subsequent research, including phyloge-
ne tic analyses of morphological data, placed Neotomys in 
the Phyllotini as part of a restricted generic group (the Re-
ithrodon group) together with Reithrodon, Euneomys, and 
a few extinct genera (Olds and Anderson 1990; Steppan 
1995; Steppan and Pardiñas 1998; P. E. Ortiz, Pardiñas, 
and Steppan 2000). Currently considered Sigmodontinae 
incertae sedis, Neotomys has recently been linked in mo-
lecular sequence analyses as sister to Euneomys, another 
incertae sedis genus (Parada et al. 2013; Salazar- Bravo et al. 
2013; Schenk et al. 2013); these and earlier molecular studies 
(M. F. Smith and Patton 1999; D´Elía 2003, see also Pardiñas 
et al. 2002) failed to support any connection between Neo-
tomys and phyllotines.

Neotomys ebriosus Thomas, 1894
Andean Swamp Rat

synonyms :
Neotomys ebriosus Thomas, 1894b:346; type locality 

“Valley of Vitoc, [Junín,] East Central Peru.”
Neotomys vulturnus Thomas, 1921k:612; type locality 

“Sierra de Zenta, 4500 m,” Jujuy, Argentina; corrected 
to Sierra de Tilcara (M. M. Díaz and Barquez 2007).
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The karyotype is 2n = 70 and FN = 72, with an auto-
somal complement of 68 acrocentric pairs ranging in size 
from large to small and sex chromosomes consisting of a 
large subtelocentric X and a small metacentric Y (Pearson 
and Patton 1976).

Genus Phaenomys Thomas, 1917
Alexandre R. Percequillo

The monotypic Phaenomys is among the rarest of the en-
demic genera of the Brazilian Atlantic Forest. Currently 
known from only a few specimens and localities, much re-
mains to be known about its morphology, distribution, 
ecol ogy, and consequently, phyloge ne tic relationships. Vaz 
(2000), Bonvicino, Oliveira et al. (2001), and Passamani 
et al. (2011) have provided important recent information 
about some of these matters.

Phaenomys is medium sized (head and body length 143– 
170 mm), with the tail longer than the head and body (tail 
length 187– 199 mm), short and wide hindfeet (length 31– 
32 mm), and short and rounded ears (length 17– 20 mm). The 
dorsal pelage is dense, lax, and long (wool hairs 9– 10 mm; 
cover hairs 12– 13 mm; guard hairs 14– 16 mm). The dorsal 
color varies from rufous to rust- orange; the ventral color 
varies from nearly white to pure white, sometimes slightly 
washed with buff or rufous. The tail is uniformly colored 
dorsoventrally, gray to dark brown. The hindfeet have a dis-
tinctive yellowish to pale rust- colored patch in the medial 
metatarsal region; the proximal part of the hindfeet is rust, 
but the distal part and digits are white or dirty white. The 
ears are brownish, covered externally with short rusty hairs 
and internally with faded rusty hairs. The mystacial vibrissae 
are dense, thick, and long, extending backward beyond the 
ears. Females possess four pairs of mammae, one pair each 
in the thoracic, pectoral, abdominal, and inguinal positions.

The skull is distinctive, with a long and narrow rostrum 
and small nasolacrimal capsules fl anked by very shallow 
and narrow zygomatic notches. The interorbital region is 
narrow, hourglass in shape, and may diverge slightly pos-
teriorly. Its dorsolateral margins have a small but well- 
defi ned crest that extends dorsolaterally to the middle part 
of the braincase; the development of this crest is defi ned by 
a shallow depression along the frontal bones. The brain-
case itself is long and rounded. The interparietal is long 
and wide. The lambdoidal crest is weakly developed. The 
zygomatic arches are heavily built and divergent posteri-
orly, and zygomatic plates are narrow with straight ante-
rior margins. An alisphenoid strut is absent. The incisive 
foramina are long and wide, occasionally reaching the 
plane of M1, and they occupy about 79% of the diastema; 
the paired foramina are widest medially. The palate is short 

from southern Bolivia and northern Argentina. A lack of 
suitable series of specimens from suffi cient localities pre-
cludes our ability to evaluate this hypothesis.

natural history:  The limited knowledge of the nat-
ural history of N. ebriosus comes from Thomas (1921k, cit-
ing fi eld observations of Emilio Budin), Sanborn (1947a), 
Pine et al. (1979), and Barquez (1983). Individuals are 
predominantly herbivorous and have been trapped most 
commonly in grasslands along streams with dense cover, 
among reeds on lake margins, and in marshes. The diel 
activity pattern may be either diurnal or nocturnal, with 
individuals at higher elevations more active during the 
warmth of the day and those at lower elevations more noc-
turnal. Individuals apparently avoid rocky areas, although 
they may shelter under isolated rocks on level ground. The 
species is not common at any recorded locality, and local 
populations are scattered and isolated.

remarks :  The “Sierra de Zenta” given by Thomas 
(1921k) as the type locality of his vulturnus is actually the Si-
erra de Tilcara (see M. M. Díaz and Barquez 2007:423– 424), 
some 50 km to the south (see also Pardiñas and Ortiz 2001).

Map 42    Selected localities for Neotomys ebriosus (●). Contour line = 2,000 m.
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[Oryzomys (Oryzomys)] ferrugineus: E.- L. Trouessart, 
1904:419; name combination.

[Thomasomys] ferrugineus: Thomas, 1906c:443; name 
combination.

Phaenomys ferrugineus: Thomas, 1917d:196; fi rst use of 
current name combination.
description:  As for the genus.
distribution:  Phaenomys ferrugineus is endemic 

to the Atlantic Forest of southeastern Brazil, unambigu-
ously known from a few localities in Minas Gerais, Rio de 
Janeiro, and São Paulo states, and that range in elevation 
from about 900 to 1,600 m (see Remarks).

selected localit ies  (Map 43): BRAZIL: Minas 
Gerais, Casa Alpina Hotel (Passamani et al. 2011); Rio de 
Janeiro, Rio de Janeiro (type locality of Oryzomys ferru-
gineus Thomas), Nova Friburgo, Córrego Grande, 26 km 
NE of Socavão (Vaz 2000; misspelled as Sacovão by Pas-
samani et al. 2011), Socavão, near Teresópolis (Vaz 2000); 
São Paulo, Fazenda Califórnia, Serra do Bananal (MZUSP 
6004).

subspecies :  Phaenomys ferrugineus is monotypic.
natural history:  There is virtually no informa-

tion on ecol ogy, life history, or behavior for P. ferrugin-
eus. Bonvicino, Oliveira et al. (2001) trapped one specimen 
on the ground in herbaceous vegetation in an agricul-
tural area, part of which was pasture. Humid and dense 
forests, with abundant ferns and trees festooned with or-
chids and bromeliads, cover the unaltered areas where this 
species presumably occurs (Vaz 2000). In Minas Gerais, 
this species was captured in montane Atlantic Forest, at 
a site “with abundant leaf litter” and a “continuous and 
dense canopy formed by young trees” (Passamani et al. 
2011:827). Based on the few known localities, P. ferrugin-
eus occurs in the higher elevations (between about 900 [So-
cavão] and 1,550 m [Casa Alpina Hotel, Itamonte]) of the 
Serra do Mar, Serra do Bocaina, and Serra da Mantiqueira. 
If the record from the city of Rio de Janeiro  were valid (see 
Remarks), the species would thus range from sea level to 
1,550 m.

remarks :  Thomas (1894b) originally described P. 
ferrugineus as a member of the genus Oryzomys, dis-
tinguishing his new species from other taxa described 
earlier, namely, Mus vulpinus Brants (= Holochilus vul-
pinus), Mus leucogaster Brandt (= Trinomys sp.), Mus 
cinnamomeus Pictet (= Oecomys catherinae), Mus phy-
sodes (also = Euryoryzomys russatus), and Mus vulpi-
nus Lund (= Cerradomys subfl avus). In 1906, Thomas 
placed ferrugineus in the genus Thomasomys based 
on palatal morphology, especially extension of me-
sopterygoid fossa between the last molars and the ab-
sence of posterior palatal pits. Nevertheless, he noted 

and narrow, with the rounded anterior margin of the me-
sopterygoid fossa reaching the paracone of M3; the pos-
terolateral palatal pits are small and simple. The mesop-
terygoid fossa is wide; its roof is not completely ossifi ed, as 
narrow and long sphenopalatine vacuities are present at the 
presphenoid- basisphenoid suture. The parapterygoid fossae 
are wide and fl at, with small posterior openings for the ali-
sphenoid channel. The carotid circulatory pattern is pattern 
1 (sensu Voss 1988). The foramen lacerum medium is very 
narrow; the bullae are in contact with the squamosal along 
almost its entire length. The tegmen tympani overlaps the 
suspensory pro cess of the squamosal, confi guring a small 
postglenoid foramen. The hamular pro cess of the squamosal 
is long and wide, resulting in a narrow or sometimes ab-
sent subsquamosal fenestra. The tympanic bullae are small, 
fl ask shaped, and have short bony tubes. The mandible has 
a strong falciform coronoid pro cess that surpasses the con-
dyloid pro cess in height and defi nes a deep superior notch; 
the angular pro cess is weakly projected posteriorly, extends 
to the level of the condyloid pro cess, and forms a shallow 
inferior notch. A capsular pro cess is absent.

The upper incisors are asulcate, strongly opistho-
dont, with a yellow anterior enamel band. The molars 
are pentalophodont, brachydont, and bunodont, with 
well- defi ned cusps arranged in opposite pairs. The main 
cusps are connected by a fl exus(- id) and mure(- id). The 
molar toothrow is large and wide (M1– M3 length aver-
ages 6.36 mm, range: 6.05– 6.55 mm; M1 breadth aver-
ages 1.85 mm, range: 1.8– 1.95 mm). The procingulum of 
M1 is divided by a deep and well- defi ned anteromedian 
fl exus; the labial anteroconule is larger and more mesially 
situated than the lingual one. The anteroloph, paraloph, 
mesoloph, metaloph, and posteroloph are quite visible in 
unworn M1 and M2. A distinct enamel island, the meso-
fossetus, is visible on M1 and M2. The M3 is smaller than 
M1 and M2, with the posterior cusps, fl exi, and lophs 
coalesced. The anteroconid of m1 is divided by the an-
teromedian fl exid.

synomyms:
Oryzomys: Thomas, 1894b:352; part (description of fer-

rugineus); not Oryzomys Baird, 1857.
Thomasomys: Thomas, 1906c:443; part (listing of ferru-

gineus); not Thomasomys Coues, 1884.
Phaenomys Thomas, 1917d:196; type species Oryzomys 

ferrugineus Thomas, by original designation.

Phaenomys ferrugineus (Thomas, 1917)
Rusty Phaenomys

synonyms:
Oryzomys ferrugineus Thomas, 1894b:352; type locality 

“Rio Janeiro [= Rio de Janeiro],” Brazil.
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Genus Punomys Osgood, 1943
James L. Patton

Known only from seven localities in southern Peru (Pa-
checo and Patton 1995), Punomys has the highest eleva-
tional range of any species of mammals in the neotropics. 
This is a medium- sized, stoutly built, vole- like mouse 
with long and lax fur, a short tail, and relatively small 
ears. The  soles of the hindfeet are hairy for the proximal 
one quarter of their length, the toes are of medium length, 
and the claws are uniformly small. Females have eight 
mammae, paired in pectoral, axillary, abdominal, and in-
guinal positions. The skull is rather heavy, with a broad 
and short rostrum, well- developed nasals expanded ante-
riorly, a squared braincase, a narrow interorbital region 
with rounded edges, and robust zygomatic arches. The 
incisive foramina are long and narrow; the palate is com-
plex and dissected by two long and deep sulci; the me-
sopterygoid fossa extends nearly to the posterior margin 
of M3; and tympanic bullae are large and infl ated. The 
carotid circulation is pattern 1 (of Voss 1988), character-
ized by an enlarged carotid canal and stapedial foramen, 
a squamosal- alisphenoid groove, sphenofrontal  foramen, 
and a groove on the posterolateral margin of the parapter-
ygoid plates. An alisphenoid strut is absent. The tegmen 
tympani is well developed and overlaps the squamosal, 
and the mastoid is large with a small to medium- sized 
fenestra.

that T. ferrugineus and T.  dorsalis [= Delomys dorsa-
lis]  were exceptional among the group of species he 
placed in Thomasomys in  possessing “2– 2 = 8 mammae” 
(1906:444). Finally, Thomas (1917d) erected a new ge-
nus to accommodate this intriguing species, an action 
accepted  unequivocally by all subsequent authorities 
(Gyldenstolpe 1932; Ellerman 1941; Cabrera 1961; 
Musser and Carleton 1993, 2005). However, although 
the unanimous recognition of P. ferrugineus as a mono-
typic genus has brought nomenclatural stability, this sta-
bility has not clarifi ed the phyloge ne tic position of this 
apparently unique taxon.

Phaenomys ferrugineus has never been included in any 
of the morphological phyloge ne tic analyses of sigmodon-
tine relationships (e.g., Steppan 1995), probably due to the 
scarcity of specimens in collections. This lack of specimens 
has also prevented the inclusion of this species in molecular- 
based phyloge ne tic studies, which are being widely and 
wisely employed for phyletic assessment. At present, only 
14 specimens are known in museums (CMUFL, MNRJ, 
MZUSP, BM, ZMB). Only skins  were preserved for about 
half of these (Vaz 2000); when skulls  were preserved, most 
are damaged (all BM specimens, including the holotype). 
Only recently, in 2001, more than a century after the original 
description by Thomas (1894b), have new specimens been 
reported, each providing important data on geographic dis-
tribution, morphology, and cytoge ne tics (Vaz 2000; Bon-
vicino, Oliveira et al. 2001; Passamani et al 2011). Pas-
samani et al. (2011) provided the fi rst color photograph 
of a living animal as well as views of a complete skull and 
mandible.

The specimen from Itamonte, Minas Gerais state, repre-
sents an important extension to the distribution of P. fer-
rugineus; it is the fi rst record of the species from the inland 
Serra da Mantiqueira, a complex of hills and high moun-
tains (some reaching more then 2,000 m) oriented parallel 
to the Serra do Mar, where most other known localities are 
found. The reported locality of P. ferrugineus in Bahia (see 
Thomas 1917d) and, especially, the purported type locality 
in Rio de Janeiro (Thomas 1894b) cannot be confi dently re-
garded as valid rec ords. The specimens bearing these prov-
enances on skin tags (BM 63.11.16.2 and 76.12.8.3)  were 
bought by the BM from dealers such as “Maison Verreaux, 
Magazin de Zoologie” in Paris. Therefore, the putative col-
lecting localities of both specimens are problematic (Perce-
quillo et al. 2004).

The karyotype consists of 2n = 78 and FN = 114, with an 
autosomal complement of 19 biarmed and 19 acrocentric 
pairs that grade in size from large to small and sex chromo-
somes that include a large submetacentric X and small Y 
(Bonvicino, Oliveira et al. 2001).

Map 43    Selected localities for Phaenomys ferrugineus (●).
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with dorsum; tail short (range: 65– 77 mm), but averaging 
34% of total length rather than 27%; hindfoot absolutely 
shorter (mean 27.2 mm versus 28.7 mm). Skull distinguished 
by parallel as opposed to more anteriorly convergent zygo-
matic arches; squared anterior root of zygoma; narrower 
zygomatic plates with straight frontal edges as opposed to 
broad plates, and more posteriorly an upward slanting edge; 
spine of zygomatic notches angled laterally rather than di-
rected anteriorly, particularly in ventral view; zygomatic 
notches broad rather than shallow; nasals not abruptly ex-
panded anteriorly, terminating in deep, posterior V-shaped 
notch; palatal bridge short (mean 6.6 mm versus 7.4 mm); 
anterior opening of alisphenoid canal small; and postcingu-
lar conules of M1 subequal in size.

distribution:  Punomys kofordi is known from 
only three localities in the vicinity of Abra Aricoma and 
the head of the Limbani Valley, all above 15,000 ft [4,500 
m] in the Cordillera Carabaya (of the Cordillera Oriental) 
in southern Peru, and one locality at 4,770 m in eastern La 
Paz department, Bolivia.

selected localit ies  (Map 44): BOLIVIA: La Paz, 
cumbre del camino a Yungas (Salazar- Bravo et al. 2011). 
PERU: Puno, Abra Aricoma, 13 mi ENE of Crucero, Lago 
Aricoma (type locality of Punomys kofordi Pacheco and 
Patton), 8 mi SSW of Limbani, 15,000 ft (Pacheco and Pat-
ton 1995).

subspecies :  Punomys kofordi is monotypic.

The upper incisors are strong and orthodont. The 
molars combine coronal hypsodonty with high, sharp- 
angled individual cusps in the unworn condition; molar 
toothrows diverge posteriorly. The occlusal surface of 
the molars is complex due to the presence of both labial 
and lingual styles, with the latter better developed. M1 
is strongly curved with the procingulum divergent ante-
riorly, and with anterolabial and anterolingual conules 
of subequal size. Four main, distinct cusps are present 
on M3.

synonym:
Punomys Osgood, 1943a:369; type species Punomys lem-

minus Osgood, by original designation.
remarks :  Punomys is a poorly known and enigmatic 

taxon of incompletely understood phyloge ne tic and biogeo-
graphic affi nities. Vorontsov (1959) placed the genus in the 
tribe Phyllotini, an action adhered to by Olds and Anderson 
(1990) and Braun (1993). Reig (1986) suggested that Puno-
mys may represent an early descendant of a protophyllotine 
stock. Alternatively, Hershkovitz (1962) and Reig (1980, 
1984) suggested that the genus be maintained as incertae 
sedis in the sigmodontines to emphasize its unique combi-
nation of morphological attributes. Steppan (1993, 1995), 
in a cladistic analysis of craniodental, postcranial skeletal, 
external, and soft organ characters, supported this latter po-
sition and removed Punomys from the Phyllotini. His anal-
yses suggested that Punomys lies outside the phyllotines, 
near the base of a phyllotine- akodontine- scapteromyine 
radiation. Recent mtDNA and nucDNA sequence analy-
ses, however, have supported a sister relationship between 
Punomys and Andinomys, in a larger clade that contained 
Chinchillula, Euneomys, Juliomys, Irenomys, and Neoto-
mys (Parada et al. 2013; Salazar- Bravo et al. 2013; Schenk 
et al. 2013).

KEY TO THE SPECIES OF PUNOMYS:
1. Pelage of upper parts pale yellow- gray, strongly con-

trasting with that of under parts; tail <30% of head and 
body length. . . . . . . . . . . . . . . . . . .Punomys lemminus

1′. Pelage of upper parts overall darker, not contrasting 
in color with under parts; tail >30% of head and body 
length . . . . . . . . . . . . . . . . . . . . . . . . Punomys kofordi

Punomys kofordi Pacheco and Patton, 1995
Koford’s Puna Mouse

synonym:
Punomys kofordi Pacheco and Patton, 1995:86; type lo-

cality “13 mi (20.8 km) ENE Crucero, Lago Aricoma, 
Department of Puno, Perú, 15,000 ft (4,550 m), approx-
imately 14°17′S, 69°47′W.”
description:  Pelage similar to that of P. lemminus, 

but overall darker with under parts and not contrasting 
Map 44    Selected localities for Punomys kofordi (●) and Punomys lemminus 
( ). Contour line = 2,000 m.
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vegetation. The species was always encountered among 
rocks near yareta (Azorella yarita) and the other two 
food plants mentioned and near surface water. Other 
species of small mammals in the same local community 
included Lagidium peruanum, Auliscomys boliviensis, 
Phyllotis xanthopygus, Chinchillula sahamae, and Abro-
thrix jelskii.

Genus Wilfredomys Avila- Pires, 1960
Enrique M. González, João A. de Oliveira and 
Ulyses F. J. Pardiñas

Wilfredomys is a monotypic genus endemic to the southern 
portion of the Atlantic Forest in Brazil and the gallery and 
canyon forests of Uruguay (E. M. González and Oliveira 
1997). The single species is medium- sized and long- tailed 
(head and body 110– 115 mm; tail 170– 220 mm; mass 
50– 75 g) with striking coloration, including ears cov-
ered by very short ochraceous hairs on both sides and a 
bright ochraceous- rufous area around the nose. The dor-
sal surface of the head and body is usually pale orange- 
brown lined with gray due to a mixture of light yellow to 
orange distal parts of the shorter hairs, and dark brown 
to black tips of the longer hairs, with gray bases of both 
types of hair. The rump of some specimens can attain an 
ochraceous- orange tone due to the prevalence of distally 
orange hairs. The venter lacks dark hairs and is thus lighter 
than the dorsum without a clear line of demarcation from 
it. The distal light- yellow portions of the ventral hairs of-
ten obscure their slaty basal halves. Hairs are whitish to 
their bases only in the throat and inguinal regions. Mixed 
whitish and ochraceous short hairs cover the upper sur-
faces of the manus and pes. The tail is very long, brown, 
slightly paler below, covered by very short ochraceous 
hairs, and terminates in a short pencil of hairs of 2– 3 mm 
long. The mystacial vibrissae are dark and long, extending 
to the posterior limit of the pinnae when laid back beside 
the head. Plantar surfaces of the hindfeet have six tuber-
cles, the thenar, hypothenar, and four interdigitals.

The skull has a relatively short rostrum, wide zygo-
matic arches, a shallow and narrow zygomatic notch, and 
a round braincase. The incisive foramina are very long and 
wide, reaching the anterior face of the protocone of M1, and 
the interorbital region is narrow, hourglass in shape, with 
squared (but not ridged) supraorbital margins, and a shallow 
depression along the frontal suture. Bullae are rather large. 
The palate is short, as the mesopterygoid fossa reaches to 
the last upper molar. Large posterolateral palatal pits are 
 located along side the mesopterygoid fossa behind M3. 
The parapterygoid fossae are wider than the mesoptery-
goid fossa. An alisphenoid strut is lacking, and the carotid 

natural history:  This species is known only from 
the more humid eastern Cordillera bordering the Altiplano. 
Pregnant or lactating females  were taken from June to Sep-
tember (fi eld notes of C. B. Koford, MVZ archives), sug-
gesting that reproduction is timed differently for P. kofordi 
than for P. lemminus. Litter size ranged from two to three 
(summarized by Pacheco and Patton 1995). Specimens 
from 8 mi SSW Limbani  were captured “in barren, broken 
rock areas and . . .   were near fl eshy- leaved, pungent Senecio 
plants or piles of Senecio cuttings” (Pearson 1957:4). The 
recent specimen from Bolivia (Salazar- Bravo et al. 2011) 
was trapped at the entrance of a small, shallow cave fronted 
by the perennial shrub Cajophora horrida (Loasaceae).

remarks :  Although very similar to and clearly closely 
related to P. lemminus, P. kofordi has most likely been 
geo graph i cally separated from its congener for much of 
the Pleistocene by the expanded glacier of the Quelccaya 
Ice Cap of the Cordillera Vilcanota, which lies at the 
northern nexus of the Cordillera Occidental and Cordil-
lera Oriental.

Punomys lemminus Osgood, 1943
Western Puna Mouse

synonym:
Punomys lemminus Osgood, 1943a:369; type locality 

“San Antonio de Esquilache, Department of Puno, Peru; 
altitude 15,000 feet.”
description:  As for genus. Differences between P. 

lemminus and P. kofordi noted under description of latter.
distribution:  Punomys lemminus is known from 

only four widely scattered localities, all above 14,600 ft 
[4,400 m] in the Cordillera Occidental of southern Peru 
(see map, Pacheco and Patton 1995).

selected localit ies  (Map 44): PERU: Arequipa, 
Huaylarco, 55 mi ENE of Arequipa (Pearson 1957); Puno, 
Caccachara (Pearson 1951), San Antonio de Esquilache 
(type locality of Punomys lemminus Osgood); Tacna, 12 mi 
NE of Tarata (Pearson 1957).

subspecies :  Punomys lemminus is monotypic.
natural history:  Pearson (1951) noted that P. 

lemminus was neither scarce nor shy at Caccachara, 
where he observed it during the day feeding or scurrying 
from the shelter of one rock to another.  Here, they fed 
mostly or entirely on a dwarf, fl eshy- leaved tola shrub 
(Senecio adenophylloides) or a low, ground- pine- like 
herb (Werneria digitata) growing in most places. They 
cut twigs of both plants into lengths as great as 12 inches 
and stored them under rocks in caches of several dozen 
twigs. These materials  were chewed only slightly when 
eaten so that stomach contents  were a mass of coarsely 
chopped plant material, and feces  were large and irregu-
larly shaped pellets consisting of fragments of undigested 
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selected localit ies  (Map 45): BRAZIL: Paraná: 
Curitiba (Avila- Pires 1960); Rio Grande do Sul, Itaqui 
(MZUSP 3181), Uruguaiana (MNRJ 2010); Rio Grande 
do Sul, São Lourenço do Sul (type locality of Thomasomys 
oenax Thomas); São Paulo, Ubatuba (E. M. González and 
Oliveira 1997). URUGUAY: Artigas, Rincón de Franquía 
(E. M. González and Oliveira 1997); Florida, Arteaga, 
Cerro Colorado (E. M. González and Martínez Lanfranco 
2010); Rivera, Minas de Corrales (E. M. González and 
Martínez Lanfranco 2010); Treinta y Tres: Paso Ancho, 
Cañada de las Piedras and Rte 8 (E. M. González and Mar-
tínez Lanfranco 2010).

subspecies :  We consider Wilfredomys oenax to be 
monotypic. Pine (1980), however, suggested the existence 
of two subspecies, and Vaz Ferreira (1960) highlighted dif-
ferences between the type and one specimen from Uruguay. 
Examination of most of the known material reveals variabil-
ity in some cranial and pelage features, of which the length 
of the nasals, the shape of the mesopterygoid fossa, and the 
extent of an ochraceous- orange tone on the dorsum are the 
most remarkable. Nevertheless, among the few specimens 
available in collections, specimens with various degrees of 
development of the conditions of these characters can be 
found. In addition, label information (e.g., sex, locality) 
is often lacking, hampering an evaluation of possible geo-
graphic trends as opposed to simple sexual dimorphism.

natural history:  The scarce fi eld data available 
for this rare arboreal rat, mostly gathered in Uruguay, in-
dicate that it occurs in gallery and montane forests with 
considerable epiphytic vegetation, particularly bromeliads 
(Tillandsia spp.). A specimen from Imboá, Uruguaiana 
(Rio Grande do Sul, Brazil), obtained by Emilie Snethlage 
was taken from a nest in the low forest bordering a river. 
In Uruguay, W. oenax was found nesting in the abandoned 
globular nests of the furnariid Anumbius annumbi on sev-
eral occasions (R. Vaz Ferreira and F. Achaval, pers. comm.; 
E. M. González, unpubl. data; G. D’Elía, pers. comm.) and in 
nests made from Tillandsia (Cravino, pers. comm.; Prigioni 
and Sappa, pers. comm.). It is not clear whether the rats 
made the second type of nest or they  were abandoned bird 
nests. Four specimens trapped by the American Museum 
of Natural History expedition to Uruguay in 1962– 1963 
 were obtained in a canyon with mesic subtropical wood-
land and with a sampling effort of 4,400 trap- nights (Bar-
low 1969). One specimen (AMNH 206018) was trapped 
among large rocks in the forest on the north- facing slope 
of the canyon and was the only rat caught in a line of 50 
traps. The remaining three specimens  were trapped 20 m or 
less from the fi rst, in branches from 1.5 to 2 m above the 
ground. Two of these specimens  were males in breeding con-
dition, with testes mea sur ing 10 × 6 mm and that contained 
abundant mature sperm in the epididymides and the semi-

circulation pattern is the generalized pattern 1 (sensu Voss 
1988). Incisors are orthodont, and molars are moderately 
lophodont, the main cusps high and well defi ned. The antero-
cone bears a deep and obliquely oriented anteromedian fl exus 
defi ning a lingual anteroconule much smaller than the labial 
one. An ectolophid is lacking. Mesolophs and mesostyles are 
well developed. Vaz Ferreira (1960), E. M. González (2000), 
and Pardiñas and Teta (2011a) have each illustrated several 
cranial and dental traits.

synonyms:
Thomasomys: Thomas, 1928a:154; part (description of 

oenax); not Thomasomys Coues, 1884.
Wilfredomys Avila- Pires, 1960c:4; type species Thomaso-

mys oenax Thomas, by original designation.
remarks :  The name Wilfredomys was coined by 

Avila- Pires (1960c) in the course of clarifying the rela-
tionships of several taxa traditionally included in Thom-
asomys. Although ranked as a full genus in most recent 
treatises (e.g., Musser and Carleton 2005), in prior de-
cades the name Wilfredomys was either not mentioned at 
all or treated as a subgenus (e.g., Pine 1980; Carleton and 
Musser 1984). The external similarity between Wilfredo-
mys and Wiedomys often resulted in misidentifi cations 
(e.g., Ximénez 1965). These similarities  were attributed 
to convergence by Pine (1980); however, Pacheco’s (2003) 
character analysis added several traits of internal morphol-
ogy to the known, shared features of the two genera.

Wilfredomys oenax (Thomas, 1928)
Red- nosed Tree Mouse

synonyms:
Hesperomys pyrrhorhinus: Thomas, 1886a:421; part; not 

Mus pyrrhorhinos Wied Neuwied.
Thomasomys oenax Thomas, 1928a:154; type locality 

“Rio Grande do Sul. Type from San Lorenzo” (Thomas 
1928a:155); São Lourenço do Sul, Rio Grande do Sul, 
Brazil (see Pine 1980:196).

Wilfredomys oenax: Avila- Pires, 1960c:4; fi rst use of cur-
rent name combination.

Wiedomys pyrrhorhinos: Ximénez, 1965:135; part; not 
Mus pyrrhorhinos Wied Neuwied.
description:  As for the genus.
distribution:  Wilfredomys oenax is known from a 

few scattered localities in the Atlantic Forest, in the Brazilian 
states of São Paulo, Santa Catarina, Paraná, and Rio Grande 
do Sul and in riparian forest of Uruguay, in the departments 
of Artigas, Cerro Largo, Durazno, Rivera, Tacuarembó, 
Treinta y Tres, and Florida (Bonvicino, Oliveira, and 
D’Andrea 2008; E. M. González and Martínez Lanfranco 
2010). Hershkovitz (1998:201, citing K. Blair) reported 
an unconfi rmed record for Caparaó National Park, Minas 
Gerais, Brasil, from nonvouchered owl pellet remains.
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and xanthorhina) had been placed in the genus Akodon 
(Musser and Carleton 1993). However, Hershkovitz 
(1966a) posited that Abrothrix (which, at that time was re-
stricted to A. longipilis and closely related forms) was part 
an “oxymycterine” group that he erected, an assemblage 
of taxa, including the nominotypical genus Oxymycterus, 
now phyloge ne tically fi rmly embedded in the Akodontni 
(see that account). Massoia (1983) followed Hershkovitz’s 
suggestion and gave the Oxymycterini tribal status.

In his classic review of the Akodontini, Reig (1987) pro-
vided morphological diagnoses for Abrothrix (as a subge-
nus of Akodon), Chroeomys (as a valid genus, but now 
considered a synonym of Abrothrix; D’Elía 2003a), Che-
lemys, Geoxus, and Notiomys, and included a discussion 
of chromosomal and ecological similarities of these taxa. 
His treatment of Chelemys and Geoxus as genera separate 
from Notiomys followed Pearson (1983, 1984).

The fi rst indication that abrotrichines constituted a dis-
tinct group came from allozyme studies (Patton et al. 1989; 
Spotorno et al. 1990; Dickerman 1992; Barrantes et al. 
1993) as well as from the initial mtDNA gene sequence 
analysis (M. F. Smith and Patton 1991). However, the lim-
ited taxonomic coverage of these studies precluded a clear 
picture of the phyletic relationships between abrotrichines 
and akodontines until the expanded sequence analysis by 
M. F. Smith and Patton (1999; see also M. F. Smith and 
Patton 1993). M. F. Smith and Patton (1993, 1999) listed 
some character states, including anatomical, chromosomal, 
and allozyme characters, along with distributional and eco-
logical features, that supported the distinctiveness of the 
abrotrichine group. Furthermore, they recommended (M. 
F. Smith and Patton 1999:106– 107) ranking this group of 
genera as a tribe, suggesting that an appropriate name for it 
would be Abrotrichini, although they referred to the group 
informally as “the Andean Clade” (see also M. F. Smith 
and Patton 1993:170). References to the group by subse-
quent authors used this informal name, the incorrect spell-
ing Abrothrichini (e.g., Weksler 2003; Rodríguez- Serrano, 
Palma, and Hernández 2008), or the informal derivative 
“abrothrichines” (e.g., D’Elía 2003a). Further phyloge-
ne tic studies, which combined mtDNA and nucDNA se-
quences, corroborated the distinctiveness of the group in 
the radiation of Sigmodontinae (D’Elía 2003a; D’Elía et al. 
2003; D’Elía, Luna et al. 2006; D’Elía, Ojeda et al. 2006). 
Given the body of molecular evidence, D’Elía et al. (2007) 
formally described the tribe Abrotrichini, provided a diag-
nosis based on morphological characters, and established 
its current contents. The Abrotrichini constitutes the most 
recently proposed sigmodontine tribe.

The phyloge ne tic position of Abrotrichini in the sigmo-
dontine radiation remains unresolved. Molecular sequences 
place the tribe in Oryzomyalia (see Steppan, Adkins, and 

niferous tubules. Stomachs of three of the mice contained 
about 6 cc of greenish plant material, bait, and purplish 
berries from the aruera (Lithraea molleoides [Anacardia-
ciae]). Vaz Ferreira (1960) captured his specimen during 
the night while it was walking on a branch. This species 
has been found in Barn Owl (Tyto alba) pellets (Langguth 
1965); a semidigested specimen was found in the gut of the 
Pampas Lancehead (Bothrops pubescens; E. M. González 
and Martínez Lanfranco 2010).

remarks :  Pine (1980) detailed the history of the joint 
confusion of synonyms of Wilfredomys oenax and Wiedo-
mys pyrrhorhinos (see also Hershkovitz 1959a:8).

Tribe Abrotrichini D’Elía, Pardiñas, Teta, 
and Patton, 2007
Guillermo D’Elía, Ulyses F. J. Pardiñas, and Pablo Teta

One of the most remarkable results of the DNA sequence- 
based phyloge ne tic analyses assessing sigmodontine rela-
tionships (M. F. Smith and Patton 1999; D’Elía 2003a) was 
the discovery of a clade formed by fi ve taxa of generic rank 
(Abrothrix [including Chroeomys], Chelemys, Geoxus, 
Notiomys, and Pearsonomy) and that was in de pen dent of 
the Akodontini, the assemblage of sigmodontines among 
which these taxa had been traditionally placed (e.g., Ell-
erman 1941; Cabrera 1961; Reig 1987; Musser and Car-
leton 1993). This fi nding was particularly surprising be-
cause some of these taxa (e.g., the genus Abrothrix as well 
as forms currently allocated to it such as andina, olivacea, 

Map 45    Selected localities for Wilfredomys oenax (●). Contour line = 2,000 m.
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Pelage long and soft, generally slate gray or brownish, 
although some are blackish (A. sanborni, Chelemys, Ge-
oxus) or with bright colors (A. jelskii); tail typically short 
and well haired; feet large and strongly built, with naked 
plantar surfaces; claws equally robust on forefeet and 
hindfeet (Gyldenstolpe 1932; Osgood 1943b); skull with 
long muzzle and rounded braincase, without frontal or 
lambdoid crests; interorbital region amphora- shaped; na-
sals and premaxillae slightly projected anterior to the inci-
sors to somewhat trumpet- like; nasals longer than frontals; 
zygomatic plates typically narrow, with the upper free bor-
der reduced or absent; infraorbital foramina wide; frontal 
sinuses moderately developed; palate long; anterior border 
of mesopterygoid fossa squared; mandibular ramus gen-
erally gracile and elongate, except in Chelemys (Gylden-
stolpe 1932; Osgood 1943b; Reig 1987).

Upper incisors broad and ungrooved; teeth brachydont 
to mesodont; upper and lower molars with labial and lin-
gual cusps arranged in opposite or slightly alternate pairs; 
M1/m1 reduced, fan- shaped, procingulum and shallow or 
absent anterofl exus(- id); M1 with very shallow to obsolete 
anteromedian fl exus; parafl exus and metafl exus strongly 
oriented backward to transversely oriented; paracone glo-
bose and oriented forward, mesoloph(id) poorly to moder-
ately developed, usually fused to the paracone; M3 reduced 
and subcylindrical, except in Chelemys, with an internal 
ring- like enamel fossette (Gyldenstolpe 1932; Reig 1987; 
D’Elía, Ojeda et al. 2006).

The axial skeleton includes 13 ribs, 13 thoracic verte-
brae, six lumbar vertebrae, and 18– 29 caudal vertebrae 
(Steppan 1995). Both types of unilocular- hemiglandular 
stomachs described by Carleton (1973) are present in the 
Abrotrichini (Carleton 1973; D’Elía, Ojeda et al. 2006; 
Pardiñas, Udrizar Sauthier et al. 2008). Species of Abroth-
rix have elongated phalli with a much reduced or no distal 
baculum; the genera Chelemys, Geoxus, and Pearsonomys 
have a tridigitate distal baculum (the phallus of Notiomys 
is unknown); the phalli of Pearsonomys and Geoxus have 
a prominent dorsal hood that extends beyond the terminal 
crater (Hooper and Musser 1964; Spotorno 1986; D’Elía, 
Ojeda et al. 2006). Abrothrix longipilis, A. jelskii, A. oli-
vacea, and Geoxus valdivianus have two pairs of preputial 
glands (Voss and Linzey 1981). The number of preputial 
glands in other genera is unknown.

The karyotype among the Abrotrichini is quite uniform. 
A diploid complement of 52 chromosomes is present in 
several species of Abrothrix, Chelemys macronyx, and Ge-
oxus valdivianus (N. O. Bianchi et al. 1971; M. H. Gallardo 
1982; Pearson 1984; Liascovich et al.1989; Spotorno et al. 
1990), prompting M. F. Smith and Patton (1999) to sug-
gest that 2n = 52 was a synapomorphy for the tribe. Later 
studies have shown that Pearsonomys has 2n = 56 (D’Elía, 

Anderson 2004), where the Abrotrichini appear either as 
sister to Wiedomyini (D’Elía, Luna et al. 2006; D’Elía, 
Ojeda et al. 2006; Parada et al. 2013; Salazar- Bravo et al. 
2013) or in a broader clade containing the Phyllotini, 
Oryzomyini, and Wiedomyini (D’Elía 2003a). Reig (1986, 
1987), who considered abrotrichines to be typical akodonts, 
also suggested, on morphological grounds, a phyloge ne tic 
relationship between the oryzomyines, akodontines, and 
phyllotines. The analyses of Parada et al. (2013) provided 
strong support for a phyloge ne tic linkage between the 
Abrotrichini and Wiedomyini.

M. F. Smith and Patton (1993, 1999), D’Elía (2003a), 
D’Elía, Ojeda et al. (2006), Rodríguez- Serrano, Palma, and 
Hernández (2008), Feijoo et al. (2010), Teta, D’Elía et al. 
(2011), and Cañón- Valenzuela (2012) have addressed phy-
letic relationships in the Abrotrichini with DNA sequences. 
Even without the few species of Abrothrix that have yet to 
be included in any study, results are robust in document-
ing two main clades in the tribe. One of these includes the 
terrestrial forms currently referred to Abrothrix, while the 
other encompasses the mainly fossorial, long- clawed gen-
era Chelemys, Geoxus, Notiomys, and Pearsonomys. Rela-
tionships within both of these clades remain less resolved.

Continued molecular phyloge ne tic analyses suggest that 
adjustments of the current genus- group classifi cation of Abro-
trichini may be required because neither Chelemys nor 
Geoxus appear to be monophyletic (Rodríguez- Serrano, 
Palma, and Hernández 2008; E. P. Lessa et al. 2010). Al-
ternative classifi catory choices might include but are not 
limited to: erect a new genus for Chelemys macronyx and 
another for southern populations currently referred to as 
Geoxus valdivianus, or return to Osgood’s (1925) view of 
Notiomys (sensu lato), one that included both Chelemys 
and Geoxus (see Pearson 1984 for review). Given cur-
rent knowledge, which is much more exhaustive than that 
available to Osgood (see, for example, Pardiñas, Udrizar 
Sauthier et al. 2008), a scheme that would unite into a sin-
gle genus such morphologically divergent taxa as Geoxus 
valdivianus and Notiomys edwardsii is diffi cult to support.

Pending publication of a revision of Abrotrichini cur-
rently in progress (P. Teta, unpubl. data), we recognize the 
traditional fi ve abrotrichine genera, with a total of 14 spe-
cies. This assemblage is distributed from the Altiplano in 
west- central Peru south through the western mountains of 
Bolivia to southernmost Argentina and Chile (including 
Cape Horn and other islands), and the Patagonian steppes 
to the Atlantic coast of Argentina (Osgood 1943b; Teta, 
Pardiñas, and D’Elía 2006).

Abrotrichines are small to medium sized (from approx-
imately 20 g in Notiomys edwardsii to 75 g in Chelemys 
macronyx) sigmodontine rodents, diagnosed by the follow-
ing combination of characters (from D’Elía et al. 2007). 
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3′. Manual claws fl attened at tips; skull more delicate; 
toothrow short (<4.5 mm); upper molars lacking meso-
lophs; zygomata not widely fl aring . . . . . . . . . . . . . . . 4

4. Size small (greatest length of skull usually <29 mm); ears 
short; pes short (<24 mm); pelage smooth and dense  . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Geoxus

4′. Size large (greatest length of skull usually >30 mm); ears 
long; pes long ( >25 mm); pelage coarse . . .Pearsonomys

Genus Abrothrix Water house, 1837
Bruce D. Patterson, Margaret F. Smith, and Pablo Teta

The genus Abrothrix comprises species of mice that have 
variously been allocated to Mus, Hesperomys, Akodon, 
Oxymycterus, Microxus, Bolomys, and Chroeomys. Its 
current contents stem from several DNA sequence analy-
ses, beginning with M. F. Smith and Patton (1991) and fol-
lowed sequentially by M. F. Smith and Patton (1993, 1999), 
D’Elía (2003a), Pearson and Smith (1999), M. F. Smith et al. 
(2001), and Teta, D’Elía, et al. (2011). Those species not 
yet included in any published molecular analysis are placed 
in Abrothrix by morphological and/or karyotypic characters 
(see, for example, Spotorno, Zuleta, and Cortes 1990; Spot-
orno 1992). The genus ranges from the Altiplano of south-
ern Peru through the highlands of Bolivia, northern Chile, 
and Argentina south through Tierra del Fuego; its range 
reaches the Pacifi c at 30°S and the Atlantic at about 40°S, 
and includes numerous islands where an endemic species 
occurs.

Abrothrix was named for its long, soft fur, which fairly 
characterizes all members of the genus. Most species are 
colored slate gray, although the range includes blackish 
(sanborni) to brightly bicolored (jelskii). The tail is short 
and well haired; Osgood (1943b:195) noted that in at least 
some Abrothrix (i.e., longipilis and sanborni) the skin of 
the tail clings tightly to the caudal vertebrae, preventing the 
preparator from easily removing it without making ventral 
incisions on the tail. Feet are large and strongly built, with 
naked palms and  soles, and claws equally strong on fore-
feet and hindfeet.

The skull has a relatively long rostrum and rounded 
braincase. The nasals and premaxillae usually project ante-
rior to the incisors into a somewhat trumpet- shape, and are 
longer than the frontals. The zygomatic plates are relatively 
deep and short, sometimes slanting posteriorly upward; the 
incisive foramina reach the protocone of M1, and the pal-
ate extends well posterior to M3 (except in A. illutea and 
A. jelskii). The frontal sinuses are moderately infl ated and 
the bullae are not enlarged (except in A. jelskii). The up-
per incisors are broad and ungrooved, and the molars above 
and below are broad, rooted, and with hypsodont crowns. 

Ojeda et al. 2006), that typical Chelemys macronyx has 
2n = 54 (A. A. Ojeda et al. 2005), and that some popula-
tions of Abrothrix olivacea from eastern Patagonia have 
2n = 44 (V. A. Rodríguez and Theiler 2007). The karyotype 
of Notiomys edwardsii and other nominal forms remains 
unknown. Further studies are needed to assess the direc-
tions and modes of abrotrichine chromosomal evolution, 
including the ancestral condition for the tribe (i.e., whether 
the common ancestor had 2n = 52).

The earliest known fossils considered to be abrotrichines 
are Abrothrix kermacki Reig, 1978, and A. magnus Reig, 
1987, both from the Pliocene of Argentina (Reig 1978, 
1987). Pardiñas (1995b) tentatively questioned the generic 
allocation of magnus. Our most recent and unpublished as-
sessment suggests that both taxa are more likely to belong 
to two different and as yet undescribed Akodontini genera. 
A third form, referred in the literature as aff. Abrothrix and 
from Pliocene deposits in Jujuy province of northwestern 
Argentina, represents an extinct, undescribed species of this 
genus (P. E. Ortiz, García López et al. 2012). No extinct 
genus has been assigned to the tribe Abrotrichini. The old-
est fossils of living abrotrichines are known from the Luja-
nian and Platan South American Land Mammal Ages (Late 
Pleistocene– Early Holocene; Pardiñas et al. 2002). Molecu-
lar clock dating based on both mtDNA and nucDNA se-
quences has suggested that the abrotrichine crown group 
originated approximately 4.9 mya (3.66– 6.33), with differ-
entiation of the two main clades beginning about 3.5– 4.0 
mya (Parada et al. 2013). Rodríguez- Serrano, Palma, and 
Hernández (2008) found statistical support that the com-
mon ancestor of Abrotrichini was fossorial, which would 
necessitate that fossoriality was lost in the lineage leading 
to Abrothrix. This nonparsimonious directionality of char-
acter change presents us with an open question.

KEY TO THE GENERA OF ABROTRICHINI:
1. Tail proportionally long, ≥60% of the combined head 

and body length; anterior claws <3 mm  . . . . Abrothrix
1′. Tail proportionally short, ≤60% of the combined head 

and body length; anterior claws >4 mm  . . . . . . . . . . . 2
2. Pinnae concealed in pelage; dorsal (agouti) and ventral 

(whitish) coloration sharply demarcated; sides of muz-
zle brightly colored with orange; rhinarium leathery  . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Notiomys

2′. Pinnae protruding from pelage; dorsal and ventral col-
oration usually darker, but sometimes slightly differenti-
ated, brown to blackish, paler on the venter; sides of the 
muzzle without orange color; rhinarium not leathery . . 3

3. Manual claws not fl attened at tips; skull robust; toothrow 
long (>4.5 mm); upper molars with well- developed an-
teroloph and mesoloph; zygomata heavy and widely fl ar-
ing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chelemys
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The earliest fossils assigned to Abrothrix are those 
of A. kermacki from the Chapadmalal Formation, up-
per Pliocene– lowermost Pleistocene, near the present city 
of Mar del Plata, Buenos Aires province, Argentina (Reig 
1987). Abrothrix magna is known from early Pleistocene 
(Vorohuean) deposits, also from near Mar del Plata (Reig 
1987). These locality rec ords are from almost 1,000 km east 
of the present distributional limits of the genus (Reig 1987). 
As noted above, however, Pardiñas (1995b) questioned the 
generic placement of magna and Teta et al. (2012), through 
inspection of their type series and additional materials, sug-
gested that kermacki and magna probably belong to the 
Akodontini. P. E. Ortiz, García López et al. (2012) described 
other fossils, including some Pliocene remains referred as 
aff. Abrothrix, from sites in northwestern Argentina; these 
perhaps represent the earliest true Abrotrichini.

synonyms:
Mus (Abrothrix) Water house, 1837:21; type species 

Mus (Abrothrix) longipilis Water house, by original 
designation.

Abrothrix: Gray, 1843b:xxiv, 114; fi rst use as genus.
Habrothrix Wagner, 1843a:519; unjustifi ed emendation of 

Abrothrix Water house.
Acodon Thomas, 1895c:369; part (description of hirtus); 

incorrect subsequent spelling of Akodon Meyen.
Akodon: E.- L. Trouessart, 1897:535; part (listing of lon-

gipilis, andinus, hirtus, xanthorhinus, brachyotis, oliva-
ceus, and jelskii); not Akodon Meyen, 1833.

Chroeomys Thomas, 1916i:340; type species Akodon pul-
cherrimus Thomas, by original designation.

Chraeomys Gyldenstolpe, 1932a:122; incorrect subse-
quent spelling of Chroeomys Thomas.

Microxus: Gyldenstolpe, 1932a:133; part (listing of pul-
cherrimus, cayllomae, inambarii, cruceri, inornatus, bac-
chante, sodalis, scalops, jelskii, pyrrhotis); not Microxus 
Thomas.

Bolomys: Tate, 1932h:23; part (listing of andinus, jucun-
dus, gossei); not Bolomys Thomas.
remarks :  We note that Abrothrix is based on a femi-

nine Greek name (-trichos, hair), but Akodon is based on a 
masculine Greek name (-odon, tooth). As a consequence of 
taxonomic history, there has been chaotic variation in the 
genders of specifi c epithets as taxa have been transferred 
between these two genus- groups.

KEY TO THE SPECIES OF ABROTHRIX:
1. Coloration generally striking, often with fulvous on 

nose (sometimes also on feet and tail) and white postau-
ricular patches, white (or grayish) venter contrasts with 
darker dorsum; palate ending at about back edges of 
last molars; incisors very slender and yellow; bullae en-
larged . . . . . . . . . . . . . . . . . . . . . . . . . Abrothrix jelskii

Abrothrix was originally diagnosed by the lack of an antero-
median sulcus on M1; although this characterizes the type 
species A. longipilis, other species now allocated to the ge-
nus have this trait (especially olivacea, hershkovitzi, and an-
dina; see also Osgood 1943b:196). Abrothrix has a shallow 
anterofl exus, poorly developed mesoloph(- id), strong meso-
fl exid, and weaker posterofl exid oriented transversely, and 
entoconids bulging into the buccal cavity; m3 is elongate but 
smaller than m2 (see Gyldenstolpe 1932; Reig 1987).

A combination of these characters can be used to sep-
arate Abrothrix from other abrotrichine and akodontine 
rodents, but members of the genus can be recognized at 
a glance by their bacula and/or glandes penes. Abrothrix 
longipilis and A. sanborni have a simplifi ed baculum that 
lacks the characteristic (and primitive) tridigitate distal 
elements of most other muroid lineages, including other 
sigmodontines (see Musser and Hooper 1964; Spotorno 
1992). In contrast, other taxa  here allocated to Abrothrix 
have bacula that retain the tridigitate arrangement, albeit 
greatly reduced so that the apical digits are scarcely visible, 
little more than vestigial remnants (M. H. Gallardo et al. 
1988; Spotorno 1992; Feijoo et al. 2010).

Abrothrix longipilis and A. jelskii have two pairs of 
preputial glands (Voss and Linzey 1981). The ampullary 
glands of A. longipilis are especially large in relation to the 
male tract as a  whole. Dorsal prostates are also unusually 
large, and are partly covered by extensive lateral prostatic 
tissue. Vesicular glands are lobed medially and along their 
greater curvatures, but in some individuals papilla- like pro-
cesses rather than rounded lobes are found on the medial 
surfaces (Voss and Linzey 1981). In A. jelskii, the lateral pre-
putial glands extend beyond the ventral fl exure of the penis, 
and the vesicular glands are lobed medially and along their 
curvatures; the subterminal fl exures are rough and irregular 
in appearance. The stomachs of A. longipilis, A. jelskii, and 
A. olivacea are unilocular- hemiglandular (Carleton 1973).

Axial skeletal elements have counts of 13 ribs, 13 tho-
racic vertebrae, six lumbar vertebrae, and 26– 29 (Abrothrix 
longipilis), 23– 26 (A. jelskii), 2– 23 (A. olivacea, A. andina), 
or 24– 27 (A. sanborni) caudal vertebrae (Steppan 1995).

Almost all species of Abrothrix that have been karyo-
typed to date (andina, olivacea [including xanthorhina], 
lanosa, longipilis, and illutea) share a diploid number of 
52, and where details of individual chromosomes are avail-
able, an autosomal fundamental number of 56 (Spotorno 
and Fernandez 1976; M. H. Gallardo 1982; M. Rodríguez 
et al. 1983; B. D. Patterson et al. 1984; Liascovich et al. 
1989; Espinosa et al 1991). Recently, however, V. A. Ro-
dríguez and Theiler (2007) described a 2n = 44 karyotype 
for 12 A. olivacea specimens from Comodoro Rivadavia, 
in coastal Chubut province, Argentina. The signifi cance of 
this chromosomal difference is unclear.
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6′. Pelage shorter and sparser; color more saturate, ranging 
from dark brown or olive brown to ochraceous gray; 
some populations exhibit a wash of yellow or orange on 
nose, feet, and tail; length of tail 60– 84 mm; length of 
hindfoot 22– 25 mm; length of ear 15– 18 mm. . . . . . . 7

7. Size large (adult mass >30 g); tail about two- thirds 
length of head and body; condylobasal length >23.5 
mm; maxillary diastema >6.5 mm. . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . Abrothrix hershkovitzi

7′. Size small (adult mass usually <30 g); tail shorter than 
65%; condylobasal length <23.5 mm; maxillary dia-
stema <6.5 mm  . . . . . . . . . . . . . . . . Abrothrix olivacea

Abrothrix andina (Philippi, 1858)
Andean Soft- haired Mouse

synonyms:
Mus andinus Philippi, 1858:77; type locality “andibus el-

evatis prov. Santiago,” Altos Andes, Metropolitana de 
Santiago, Chile.

Hesperomys dolichonyx Philippi, 1896:21, plate II, Fig. 
1a, c, d, e, f; type locality “vecinidad de Atacama” [= 
San Pedro de Atacama], Antofagasta, Chile.

Hesperomys dolichonyx cinnamomea Philippi, 1896:22, 
plate II, Fig. 1b; type locality “la oasis de Leoncito,” 
Antofagasta, Chile.

Akodon andinus: E.- L. Trouessart, 1897:535; name com-
bination.

Mus dolichonyx: Philippi, 1900:58; name combination.
M[us]. dolichonyx cinnamomea: Philippi, 1900:59; name 

combination.
Akodon (Chelemys) andinus: Wolffsohn, 1910:90; name 

combination.
Akodon jucundus Thomas, 1913a:140; type locality “Cerro 

de la Lagunita, E. of Maimara. 4500 m,” Jujuy, Argentina.
Akodon gossei Thomas, 1920g:418; type locality “Puente 

de Inca, Andes of Mendoza. Alt. 10,000′,” Mendoza, 
Argentina.

Chelemys megalonyx: Gyldenstolpe, 1932a; part; not Hes-
peromys megalonyx Water house.

Bolomys andinus: Tate, 1932h:23; name combination.
Bolomys jucundus: Tate, 1932h:23; name combination.
Bolomys gossei: Tate, 1932h:23; name combination.
Akodon [(Akodon)] gossei: Ellerman, 1941:411; name com-

bination.
Akodon [(Akodon)] jucundus: Ellerman, 1941:411; name 

combination.
Akodon andinus andinus: Osgood, 1943b:177; name com-

bination.
Akodon andinus dolichonyx: Osgood, 1943b:179; name 

combination.
Akodon andinus polius Osgood, 1944:196; type locality 

“Salinas, Arequipa, Peru. Altitude 14,000 feet.”

1′. Coloration not so striking, some forms with fulvous 
wash on nose and face; palate ending at about or at 
some distance behind back edges of last molars; incisors 
broader and darker; bullae not enlarged . . . . . . . . . . . 2

2. Length of tail usually >75 mm; condyloincisive length 
>27 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2′. Length of tail usually <75 mm; condyloincisive length 
<27 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3. Dorsal color uniform dark olive gray; ventral surfaceashy 
gray, with small patches of white under chin and in in-
guinal area; nasals and premaxillae slightly projected an-
terior to incisors; nasofrontal sutures not forming acute 
angle, not reaching line connecting lacrimals; palate end-
ing near back edge of last molars; cartilaginous distal 
baculum reduced, composed of two apical digits  . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Abrothrix illutea

3′. Dorsal color ranges from gray to brown, sometimes 
washed with chestnut or reddish brown along back; ven-
ter silvery; nasals extend anteriorly into slight trumpet; 
nasofrontal sutures form acute angle, reaching line con-
necting lacrimals; palate ending some distance behind 
back edges of last molars; baculum long and sharply 
curved near tip, completely lacking apical digits. . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Abrothrix longipilis

4. Dorsal profi le of the skull fl at, convex; nasals and pre-
maxillae strongly projected anterior to the incisors into 
a trumpet shape; baculum long and sharply curved near 
the tip, without apical digits . . . . . . . . . . . . . . . . . . . . 5

4′. Dorsal profi le of the skull fl at to slightly bowed; na-
sals and premaxillae not strongly projected anterior to 
the incisors; baculum consists proximally of a straight, 
blunt rod bearing three apical digits much reduced in 
size . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

5. Coloration uniformly blackish brown, including hairs of 
tail and feet, without indication of counter coloration; 
ears normal length; tail long (70– 80% head and body 
length); nasofrontal sutures form acute angle, surpass-
ing line connecting lacrimals; mandible slender, ramus 
hardly constricted behind m3; lunar notch shallow  . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Abrothrix sanborni

5′. Dorsal coloration olivaceous, slightly demarcated 
from venter; dorsal surface of manus and pes cov-
ered by short buffy hairs; ears short; tail short (60% 
to 70% head and body length); nasofrontal suture 
acute, reaching line connecting lacrimals; mandible 
slender, with marked constriction of ramus below 
m3; lunar notch well excavated anteriorly. . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Abrothrix lanosa

6. Pelage long and dense; color pale, ochraceous; venter 
gray with strong buffy wash; small white postauricu-
lar spots; tail length 47– 67 mm; hindfoot length 19– 23 
mm; ear length 13– 16 mm  . . . . . . . . Abrothrix andina
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1997). CHILE: Antofagasta, Ojos San Pedro, 55 km NE of 
Calama (MVZ 116766), San Pedro de Atacama (type local-
ity of Hesperomys dolichonyx Philippi); Arica y Parinac-
ota, Chungará (Rodríguez- Serrano, Hernández, and Palma 
2008); Atacama, Leoncitos (Osgood 1943b); Valparaíso, 
Farellones, 51 km E of Santiago (Spotorno 1992). PERU: 
Arequipa, Huaylarco, 55 mi ENE of Arequipa (MVZ 
116009), Laguna Salinas (Spotorno 1992), 2 km W of Sum-
bay (M. F. Smith and Patton 1999); Tacna, 2 km NW of 
Nevado Livine (Spotorno 1992).

subspecies :  Two subspecies have been traditionally 
recognized in Abrothrix andina. The nominotypical race is 
larger, exceeding 150 mm in total length, is colored reddish 
brown, and is found in Chile from Santiago to Coquimbo. It 
is replaced to the north by A. a. dolichonyx, which is smaller 
and paler, and ranges into Peru (Mann 1978) and Bolivia 
(S. Anderson 1997). However, this species has not been sub-
jected to rangewide analyses of geographic variation, so the 
validity of these subspecies remains to be substantiated.

natural history:  Abrothrix andina is mostly noc-
turnal, although it is diurnal during autumn to winter (J. R. 

Akodon [(Akodon)] andinus: Honacki, Kinman, and Ko-
eppl, 1982:394; name combination.

“Akodon” andinus: Patton and Smith, 1992b:93; name 
combination.

Chroeomys andinus: S. Anderson, 1997:433; name combi-
nation.

Abrothrix andinus: Tamayo et al., 1987:5; fi rst use of current 
name combination but incorrect gender agreement.

Chroeomys andinus dolichonyx: S. Anderson, 1997:434; 
name combination.

[Abrothrix andinus] cinnamomea: Musser and Carleton, 
2005: 1089; name combination and incorrect gender 
agreement.

[Abrothrix andinus] dolichonyx: Musser and Carleton, 
2005:1089; name combination.

[Abrothrix andinus] cinnamomea: Musser and Carleton, 
2005: 1089; name combination and incorrect gender 
agreement.

[Abrothrix andinus] gossei: Musser and Carleton, 2005: 
1089; name combination.

[Abrothrix andinus] jucundus: Musser and Carleton, 2005: 
1089; name combination and incorrect gender agreement.

[Abrothrix andinus] polius: Musser and Carleton, 2005: 
1089; name combination and incorrect gender agreement.
description:  Smallest species (average head and 

body length 90 mm; average tail length 65 mm); pelage 
mainly light buffy and without countershading, with distinct 
whitish postauricular patches and whitish lips and chin. 
Skull delicate, with a short and narrow rostrum, rounded 
braincase, and moderately extended nasals and premaxil-
lae; borders of the mesopterygoid fossa slightly divergent 
posteriorly; tympanic bullae relatively large and rounded 
(Osgood 1943b; Mann 1978). Baculum with minute, vesti-
gial apical digits (Spotorno 1992).

distribution:  High- elevation grasslands, gener-
ally between 2,000 and 3,000 m, from south- central Peru 
through western Bolivia to northwestern Argentina and 
northern Chile (to 34°S; Muñoz- Pedreros 2000). In places, 
A. andina ranges to 5,000 m elevation (Mann 1978) and 
may be found at lower elevations (950 m) in central Chile 
during extremely cool winters (Iriarte and Simonetti 1986).

selected localit ies  (Map 46): ARGENTINA: 
Catamarca, Minas Capillitas (Mares, Ojeda, Braun et al. 
1997); Jujuy, Cerro Lagunita, near Maimara (type local-
ity of Akodon jucundus Thomas), Tres Cruces (Osgood 
1943b); La Rioja, Pastillos, Reserva Provincial “Laguna 
Brava” (OMNH 23218); Mendoza, 3 km W of Refugio 
Militar General Alvarado (OMNH 23623), ca. 3 km SSE of 
Vallecitos (OMNH 30208); Salta, Cauchari (MSB 75243); 
San Juan, Tudcum (OMNH 23627); Tucumán, Paso El 
Infi ernillo (MSU 19221). BOLIVIA: Oruro, 1 km SW of 
Sajama (S. Anderson 1997); Potosí, Lipez (S. Anderson Map 46    Selected localities for Abrothrix andina (●). Contour line = 2,000 m.



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 113

Archipelago (B. D. Patterson et al. 1984). The type locality 
is on Isla Capitán Aracena, on the Magdalena Channel, 
south of the Magellanic Straits, and the species also occurs 
on four islands in the Cabo de Hornos group.

selected localit ies  (Map 47; from B. D. Patter-
son et al. 1984): CHILE: Magallanes y Antártica Chilena, 
Caleta Lientur, Isla Wollaston, Caleta Toledo, Isla Deceit, 
Isla Capitán Aracena (type locality of Akodon (Akodon) 
hershkovitzi B. D. Patterson, Gallardo, and Freas), Isla 
Grevy, Isla Hornos.

subspecies :  Abrothrix hershkovitzi is monotypic.
natural history:  This species has not been stud-

ied in the fi eld since its initial discovery.
remarks :  This species was originally described in the 

subgenus Akodon to emphasize its evident affi nities with A. 
markhami, A. olivacea, and A. xanthorhina, which are all 
now included in A. olivacea (B. D. Patterson et al. 1984; 
Muñoz- Pederos 2000). However, despite phallic differences, 
this group shows affi nity with typical Abrothrix in cranial 
and dental characters, and no consistent or qualitative dif-
ferences between these two groups have been demonstrated. 
On the basis of cranial characters, especially of the rostrum, 
Reig (1987) placed hershkovitzi in the subgenus Abroth-
rix, which subsequently was accorded generic rank after 
its distinctive bacular and other penial characters came to 
be appreciated (Spotorno et al. 1990). To date, the molecu-
lar analyses that confi rm the membership of olivacea and 
xanthorhina in Abrothrix (Pearson and Smith 1999; M. F. 
Smith and Patton 1999) have not included A. hershkovitzi.

Abrothrix hershkovitzi occurs on outer islands in the 
Chilean coastal archipelago, a broad swath of about 3,000 
islands that fringe the Pacifi c coast of southern Chile, 
from Chiloé Island at 40°S latitude to Isla Hornos at 56°S. 
Many of these islands  were likely buried under glacial ice 
as recently as 12,000 ybp (Heusser 2003). Thus, like A. 
o. markhami, A. hershkovitzi was probably derived via 
colonization from adjacent mainland populations now 
represented by A. o. xanthorhina. Because both xantho-
rhina and markhami are now regarded as subspecies of 
A. olivacea (Pearson and Smith 1999; Rodríguez- Serrano, 
Hernández, and Palma 2008), A. hershkovitzi cannot logi-
cally be considered a distinct species without rendering this 
enlarged olivacea paraphyletic. However, found er effect 
and ge ne tic drift promote rapid evolutionary divergence, 
especially in insular forms (Mayr 1963; Wright 1969), 
and cladistic classifi cations inevitably break down if bio-
logical species concepts are employed. Patton and Smith 
(1994) presented a particularly well- documented example 
of this involving the pocket gophers Thomomys bottae 
and Thomomys townsendii (Geomyidae). The ge ne tic and 
morphological differentiation of island forms of Abrothrix 
deserves closer scrutiny.

Contreras and Rosi 1981; Mares, Ojeda, and Kosco 1981). 
It is a good digger that constructs a system of galleries about 
5 cm deep in the soil, winding among the rocks (Mann 1978; 
J. R. Contreras and Rosi 1981). Its preferred habitat is dense 
patches of Lepidophyllum (Asteraceae), with suitable num-
bers of refuges. The sparse and low- stature bunchgrass and 
small shrub community on hard soil pavements contrast 
with the lusher, denser vegetation occupied by sympatric 
Akodon (Pearson 1951). In Chile, its diet includes arthro-
pods, seeds, and other plant material (Mann 1978; S. I. Silva 
2005). In Argentina, males with scrotal testes  were trapped 
in January (Mares, Ojeda, Braun et al. 1997) and lactating 
females in March (R. A. Ojeda and Mares 1989). Abrothrix 
andina is an important prey item in the diet of the Barn Owl 
(Tyto alba) and foxes (Lycalopex spp.) in the Atacama Des-
ert (Jaksíc et al. 1999).

remarks :  Palma, Marquet, and Boric- Bargetto (2005) 
examined the phylogeography of pre- Puna and Puna pop-
ulations from northern Chile. Abrothrix andina is known 
from late Holocene remains at the archaeological site Teben-
quiche Chico 1, Catamarca, Argentina (P. E. Ortiz 2001; P. 
E. Ortiz, Jayat, Nasif et al. 2012).

Abrothrix hershkovitzi (B. D. Patterson, Gallardo, and 
Freas, 1984)
Hershkovitz’s Soft- haired Mouse

synonyms:
Akodon (Akodon) hershkovitzi B. D. Patterson, Gallardo, 

and Freas 1984:8; type locality “Chile, [Magallanes y An-
tártica Chilena,] Magallanes Prov., Isla Capitán Aracena, 
head of Bahía Morris, elev. ca. 60 m; 54°14′S, 71°30′W.”

Akodon hershkovitzi: Tamayo et al., 1987:5; name combi-
nation.

Akodon (Abrothrix) hershkovitzi: Reig, 1987:366; name 
combination.

Abrothrix hershkovitzi: Musser and Carleton, 2005; fi rst 
use of current name combination.
description:  Medium sized, larger than adjacent 

races of A. olivacea (xanthorhina, canescens), with an abso-
lutely and relatively longer tail (71 mm, 65% versus 55% head 
and body length) and greater condylobasal length (>23 mm). 
Pelage pattern similar to other Cape forms, with head, back, 
and sides agouti, a buffy white chin and venter, rufescent dor-
sum of feet, tricolored tail, and ochraceous (yellowish- brown) 
on the sides of nose. Pelage generally coarsely grizzled, fore-
feet and hindfeet more tan than rufescent, and tail heavily 
pigmented dorsally, with rufous on lateral margins and whit-
ish below. Rostrum long, with somewhat trumpeted nasals 
and premaxillae. Baculum with minute, vestigial apical digits 
(sensu Spotorno 1992; authors unpubl. data).

distribution:  This species occurs in the Magellanic 
steppe and coastal forests of outer islands in the Chilean 
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(Thomas 1929) is doubtful, and the presence of the species 
in Jujuy (Olrog 1979) remains to be confi rmed (see M. M. 
Díaz 1999b; Teta, D’Elía, Pardiñas et al. 2011).

selected localit ies  (Map 48): ARGENTINA: 
Catamarca, Andalgalá (MACN 50.434), 5 km S of Las 
Higuerillas on Hwy 9 (Teta, D’Elía, Pardiñas et al. 2011); 
Tucumán, Concepción (type locality of Abrothrix illutea 
Thomas), El Naranjal (TTU 32830), 10 km S of Hual-
inchay (Jayat et al. 2006), Zanjón de Tafí, 2 km SW of Tafí 
del Valle (Teta, D’Elía, Pardiñas et al. 2011).

subspecies :  Abrothrix illutea is monotypic.
natural history:  This species inhabits moist south-

ern pine (Podocarpus parlatorei [Podocarpaceae]) and aliso 
(Alnus acuminata [Betulaceae]) forests on steep slopes at in-
termediate elevations, about 1,700 m (Capllonch et al. 1997; 
Barquez et al. 1991). It is also known from a few rec ords for 
the “Selva Montana” between 700 and 2.200 m. At its up-
per elevational limit, it inhabits tall grass and brushy habitats 
along streams (Fonollat 1984). Abrothrix illutea was the sec-
ond most common item in the diet of Barn Owls (Tyto alba) 
in Tucumán province (P. E. Ortiz and Pardiñas 2001). It is 
known from late Pleistocene remains from the Tafí Valley, 
Tucumán, Argentina (P. E. Ortiz and Pardiñas 2001).

remarks :  Thomas (1929) changed the type locality 
from Concepción to the Aconquija Mountains, 3,000 to 
4,000 m, believing that a temperate- zone taxon like Abroth-
rix could not occur in the subtropical lowlands, where it has 
been subsequently confi rmed to occur (Liascovich et al.1989; 

Abrothrix illutea Thomas, 1925
Gray Soft- haired Mouse

synonyms:
Abrothrix illutea Thomas, 1925c:582; type locality origi-

nally given as “Concepción, 400 m,” Tucumán, Ar-
gentina, later modifi ed to “Sierra de Aconquija, 3000– 
4000 m” in the same province (Thomas 1929:41). Teta, 
D’Elía et al. (2011), however, reviewed this history and 
reaffi rmed Concepción as the correct type locality.

[Abrothrix] illutea: Tate, 1932h:24; name combination.
Akodon [(Abrothrix)] illutea: Ellerman, 1941:416; name 

combination.
Akodon (Akodon) illutea: A. L. Gardner and Patton 1976: 

30; name combination.
Akodon illuteus: Mares, Ojeda, Braun, and Barquez 1997: 

114; name combination.
Abrothrix illuteus: Capplonch, Autino, Díaz, Barquez, and 

Goytia, 1997:54, 61; incorrect gender agreement.
description:  Dorsal color uniform dark olive- gray, 

with whitish patches of hairs on chin and hairs white to 
base in inguinal area (Liascovich et al. 1989); skull ro-
bust, with interorbital constriction hourglass in shape and 
smoothly rounded; muzzle elongated; nasals and premaxil-
lae not strongly fl ared and project only slightly anterior to 
incisors (M. M. Díaz 2000); palate ends at about posterior 
margins of M3s; upper incisors broad and orthodont; mo-
lar crowns hypsodont, M1 with well- developed anteroloph 
and mesoloph. Stomach unilocular- hemiglandular. Termi-
nal crater of phallus ventrally directed; cartilaginous distal 
baculum reduced, composed of two lateral digits. See Teta, 
D’Elía, Pardiñas et al. 2011 for emended diagnosis.

distribution:  Confi rmed rec ords of A. illutea 
are limited to the Catamarca and Tucumán provinces in 
northwestern Argentina, between 700 and 2,500 m (Teta, 
D’Elía, Pardiñas et al. 2011). The presence of A. illutea at 
elevations of 3,000 to 4,000 m in the Nevados de Acon-
quija on the border between Catamarca and Tucumán 

Map 47    Selected localities for Abrothrix hershkovitzi (●).

Map 48    Selected localities for Abrothrix illutea (●). Contour line = 2,000 m.
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Chraeomys pulcherrimus pulcherrimus: Gyldenstolpe, 
1932a: 122; name combination.

Chraeomys pulcherrimus cayllomae: Gyldenstolpe, 1932a: 
122; name combination.

Chraeomys pulcherrimus inambarii: Gyldenstolpe, 1932a: 
122; name combination.

Chraeomys pulcherrimus cruceri: Gyldenstolpe, 1932a: 122; 
name combination.

Chraeomys inornatus: Gyldenstolpe, 1932a:122; name 
combination.

Chraeomys bacchante bacchante: Gyldenstolpe, 1932a: 
122; name combination.

Chraeomys bacchante sodalis: Gyldenstolpe, 1932a:123; 
name combination.

Chraeomys jelskii jelskii: Gyldenstolpe, 1932a:123; name 
combination.

Chraeomys jelskii pyrrhotis: Gyldenstolpe, 1932a:123; 
name combination.

Akodon [(Chroeomys)] bacchante bacchante: Ellerman, 
1941:415; name combination.

Akodon [(Chroeomys)] bacchante sodalis: Ellerman, 1941: 
415; name combination.

Akodon [(Chroeomys)] inornatus: Ellerman, 1941:415; 
name combination.

Akodon [(Chroeomys)] jelskii jelskii: Ellerman, 1941:415; 
name combination.

Akodon [(Chroeomys)] jelskii pyrrhotis: Ellerman, 1941: 
415; name combination.

Akodon [(Chroeomys)] pulcherrimus pulcherrimus: Eller-
man, 1941:415; name combination.

Akodon [(Chroeomys)] pulcherrimus cayllomae: Ellerman, 
1941:416; name combination.

Akodon [(Chroeomys)] pulcherrimus cruceri: Ellerman, 
1941:416; name combination.

Akodon [(Chroeomys)] pulcherrimus inambarii: Ellerman, 
1941:416; name combination.

Akodon (Chroeomys) jelskii inornatus: Sanborn, 1947b: 
108; name combination.

Akodon (Chroeomys) jelskii ochrotis: Sanborn, 1947b:133; 
type locality “Huacullani, Department of Puno, Peru.”

Akodon (Chroeomys) jelskii bacchante: Sanborn, 1947b: 
137; name combination.

Akodon (Chroeomys) jelskii inambarii: Sanborn, 1947b: 
139; name combination.

Akodon (Chroeomys) jelskii pulcherrimus: Sanborn, 1947b:  
139; name combination.

Akodon (Chroeomys) jelskii cruceri: Sanborn, 1947b:140; 
name combination.

Akodon (Chroeomys) jelskii sodalis: Sanborn, 1947b:142; 
name combination.

Akodon jelskii bacchante: Cabrera, 1961:459; name com-
bination.

Teta, D’Elía, Pardiñas et al. 2011). Osgood (1943b) never 
examined this species and suspected, from its widely dis-
junct distribution, that the species was wrongly allocated to 
Abrothrix and might possibly belong in Hypsimys. How-
ever, both morphology and karyology ally it with Abroth-
rix (Liascovich et al. 1989). Cranially and dentally, it fi ts 
revised diagnoses of Abrothrix, and its karyotype (2n = 52, 
FN = 56) is practically identical to that of Abrothrix longipi-
lis and other species in the genus. The report of a 2n = 39– 42 
karyotype that N. O. Bianchi et al. (1971) and Dulout et al. 
(1976) ascribed to A. illutea was based on incorrectly identi-
fi ed specimens of Akodon varius (see Liascovich et al. 1989). 
Phyloge ne tic analyses of nuclear DNA sequences support a 
clade composed of A. illutea, A. andina, A. jelskii, and A. 
olivacea (Teta, D’Elía, Pardiñas et al. 2011).

Abrothrix jelskii (Thomas, 1894)
Ornate Soft- haired Mouse

synonyms:
Hesperomys (Habrothrix) scalops: Thomas, 1884; part; 

not Oxymicterus scalops Gay [= Chelemys megalonyx].
Acodon Jelskii Thomas, 1894b:360; type locality “Junin, 

Central Peru.”
Acodon Jelskii pyrrhotis Thomas, 1894b:361; type locality 

“Maraynioc, [Junín,] Central Peru.”
Akodon pulcherrimus Thomas, 1897f:549; type locality 

“Puno, [Puno,] Peru, alt. 4000 metres.”
Akodon pulcherrimus cayllomae Thomas, 1901b:185; 

type locality “Caylloma [= Cailloma]. Alt 4300 m,” 
Arequipa, Peru.

Akodon pulcherrimus inambarii Thomas, 1901b:185; 
type locality “Limbane [= Limbani], on the Inambari 
River, Upper Madre de Dios. Alt. 3400 m,” Puno, Peru.

Akodon pulcherrimus cruceri Thomas, 1901b:186; type 
locality “Crucero, on the pass between Puno and the 
Upper Inambari. Alt. 4550 m,” Puno, Peru.

Akodon bacchante Thomas, 1902b:139; type locality 
“Choro” [= El Choro], upper Río Secure, Cochabamba, 
Bolivia.

Akodon bacchante sodalis Thomas, 1913a:141; type lo-
cality “Cerro de la Lagunita, E. of Maimara,” Jujuy, 
Argentina.

C[hroeomys]. bacchante: Thomas, 1916i:340; name com-
bination.

Chroeomys inornatus Thomas, 1917g:2; type locality “Ol-
lantaytambo, 13,000 feet,” Cusco, Peru.

Chroeomys jelskii: Thomas, 1926b:317; name combina-
tion.

Chroeomys jelskii pyrrhotis: Thomas, 1926b:317; name 
combination.

Chroeomys bacchante sodalis: Thomas, 1926h:195; name 
combination.
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selected localit ies  (Map 49): ARGENTINA: 
Jujuy, Cerro de la Lagunita, east of Maimará (type local-
ity of Akodon bacchante sodalis Thomas); Salta, Santa 
Victoria range, 13 km NW of Lizoite (Jayat et al. 2013). 
BOLIVIA: Cochabamba, Choro (type locality of Akodon 
bacchante Thomas); La Paz, Laguna Viscachani (S. An-
derson 1997), Pelechuco (S. Anderson 1997); Oruro, 
Quebrada Kohuiri (S. Anderson 1997); Potosí, Kirkari 
Mountains (S. Anderson 1997), Lipez (S. Anderson 
1997). PERU: Ancash, 3 km S and 12 km W of Huaras 
(MVZ 135680); Arequipa, 5 km W of Cailloma (MVZ 
174286), Salinas, 22 mi E of Arequipa (Spotorno 1992); 
Ayacucho, 4 km W (by road) of Pampamarca (MVZ 
174290), 15 km WNW of Puquio (MVZ 137986), 6 mi. 
NNE of Tambo (AMNH 208088); Cusco, Ollantayt-
ambo (type locality of Chroeomys inornatus Thomas); 
Huancavelica, Huancavelica (Sanborn 1947b); Junín, 
7 km E of Concepción (LSUMZ 14405); Lima, 1.5 km W 
of Casapalca (MVZ 119941); Pasco, 10 mi NE of Cerro 
de Pasco (MVZ 119942); Puno, Limbani (type locality of 
Akodon pulcherrimus inambarii Thomas), 6.5 km SW of 
Ollachea (MVZ 173080); Tacna, 1 mi NE of Challapalca 
(MVZ 141357).

subspecies :  Abrothrix jelskii varies remarkably over 
its range. Subspecifi c variation was reviewed by Sanborn 
(1947b) and has not been analyzed since; gene fl ow among 

Akodon jelskii cruceri: Cabrera, 1961:459; name combina-
tion.

Akodon jelskii inambarii: Cabrera, 1961: 459; name com-
bination.

Akodon jelskii inornatus: Cabrera, 1961:460; name com-
bination.

Akodon jelskii jelskii: Cabrera, 1961:460; name combina-
tion.

Akodon jelskii ochrotis: Cabrera, 1961: 460; name com-
bination.

Akodon jelskii pulcherrimus: Cabrera, 1961:460; name 
combination.

Akodon jelskii pyrrhotis: Cabrera, 1961:461; name com-
bination.

Akodon jelskii sodalis: Cabrera, 1961:461; name combina-
tion.

Abrothrix jelskii: Spotorno, 1992:509; fi rst use of current 
name combination.

[Abrothrix jelskii] bacchante: Musser and Carleton, 
2005:1089; name combination.

[Abrothrix jelskii] cayllomae: Musser and Carleton, 
2005:1089; name combination.

[Abrothrix jelskii] cruceri: Musser and Carleton, 2005: 
1089; name combination.

[Abrothrix jelskii] inambarii: Musser and Carleton, 2005: 
1089; name combination.

[Abrothrix jelskii] inornatus: Musser and Carleton, 2005: 
1089; name combination and incorrect gender agreement.

[Abrothrix jelskii] ochrotis: Musser and Carleton, 2005: 
1089; name combination.

[Abrothrix jelskii] pulcherrimus: Musser and Carleton, 
2005:1089; name combination and incorrect gender 
agreement.

[Abrothrix jelskii] pyrrhotis: Musser and Carleton, 2005:  
1089; name combination.

[Abrothrix jelskii] scalops: Musser and Carleton, 2005: 
1089; name combination.

[Abrothrix jelskii] sodalis: Musser and Carleton, 2005:1089; 
name combination.
description:  Color pattern striking and variable 

over range, generally strongly countershaded, with venter 
whitish or grayish; contrasting patches of white or buff hair 
behind ears and fulvous or ochraceous hairs on muzzle, feet, 
tail dorsum, fl anks, or back. Skull with enlarged tympanic 
bullae, short rostrum, and nasals and premaxillae that do 
not form trumpet- like tube; incisors unusually slender, with 
pale yellow anterior surfaces. Baculum minute, with vesti-
gial apical digits (Spotorno 1992).

distribution:  High- elevation grasslands above 
about 3,400 m, from Ancash and Pasco regions in central 
Peru (Arana- Cardó and Ascorra 1994) south to western 
Bolivia and northwestern Argentina. Map 49    Selected localities for Abrothrix jelskii (●). Contour line = 2,000 m.
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rimal bones); masseteric tubercle present; palate long, with 
anterior border of mesopterygoid fossa posterior to plane 
of M3s (Feijoo et al. 2010). Baculum “simple” (sensu Spot-
orno 1992); glans penis described and fi gured by Feijoo et al. 
(2010).

distribution:  Abrothrix lanosa is known along a 
narrow strip extending from 48° to 55°S in northwestern 
Santa Cruz province of Argentina, south through Última 
Esperanza and Magallanes in southern Chile to Tierra del 
Fuego, Argentina (see Galliari and Pardiñas 1999; Feijoo 
et al. 2010). Osgood (1943b) suspected that either A. san-
borni or A. lanosa would be found living in the coastal 
archipelago between Chiloé and Tierra del Fuego, where 
A. hershkovitzi and A. olivacea (markhami)  were later 
discovered. Late Pleistocene to Late Holocene fossils have 
been recorded from three archaeological deposits, two 
within the current range of A. lanosa on Isla Grande de 
Tierra del Fuego about 150 km north of the nearest known 
extant population (summarized by Feijoo et al. 2010). The 
species is known from Late Pleistocene and Late Holo-
cene remains collected at Cueva del Milodón, Magallanes 
y Antártica Chilena, Chile (Simonetti and Rau 1989); 
Rockshelter 1, Tres Arroyos, Tierra del Fuego, Chile; and 
Cerro Casa de Piedra 5, Santa Cruz, Argentina (Feijoo et al. 
2010).

selected localit ies  (Map 50): ARGENTINA: 
Santa Cruz, Cerro Casa de Piedra (Galliari and Pardiñas 
1999), Valle del Río Tucu- Tuco (J. A. Allen 1905); Tierra 
del Fuego, Bahía Buen Suceso (Pine et al. 1978), Lapataia 
(Reis and Venegas 1987), Lago Fagnano (Osgood 1943b). 
CHILE: Magallanes y Antártica Chilena, Bahía Parry (Fei-
joo et al. 2010), Parque Nacional Torres del Paine (Jak-
sic et al. 1978), vicinity of Punta Arenas (Osgood 1943b), 
Seno Monteith, Isla Madre de Dios (type locality of Oxy-
mycterus lanosus Thomas).

subspecies :  Abrothrix lanosa is monotypic.
natural history:  Osgood (1943b:197) encoun-

tered A. lanosa “in or near deep forest on Tierra del Fuego 
and in the vicinity of Punta Arenas where it shows prefer-
ence for cool, damp habitat.” Pine et al. (1978) recorded 
this species from dense, humid forest dominated by Noth-
ofagus betuloides [Nothofagaceae] and Drimys winteri 
[Winteraceae] (see Massoia and Chebez 1993). Feijoo et al. 
(2010) found this mouse in coastal localities with well- 
developed soils and dense vegetation cover of matanegra 
(Junielia tridens [Verbenaceae]), although very close to 
the edge of nearby Fuegian forest. Abrothrix lanosa has 
been found in low numbers in Magellanic Horned Owl 
(Bubo magellanicus) pellets from Magallanes y Antártica 
Chilena, Chile (Jaksic et al. 1978). Captive individuals are 
docile and easy to manage with bare hands. Times of cap-
ture during the summer reveal that the species is basically 

the geographic races has not been studied or demonstrated 
in this species. Patton and Smith (1992b) noted that the 
sharp chromatic differences between northern and southern 
populations might indicate that they belong to different spe-
cies. Pearson (1982) noted sharp discontinuities in morphol-
ogy that coincided with the Río Acarí (southeast of Nazca, 
Peru, a western drainage) and the Río Tambo (formed by the 
confl uence of the Ene and Perené, draining to the Urubamba 
in the east).

natural history:  Pearson (1982) considered 
Abrothrix jelskii to be a species of broad distribution found 
throughout the entirety of the Altiplano. It occupies a va-
riety of habitats “such as grassy places, rocks, vacant huts, 
and even occupied  houses” (Pearson 1951:140), and there-
fore is possibly sympatric with every other mammal of the 
Altiplano. It may be active day and night (Dorst 1971). 
In Peru, stomachs  were found to contain forbs, insects, 
grass, and seeds (Pizzimenti and DeSalle 1980). Fleas, lice 
(Hoplopleura affi nis), and mites (Atricholaelaps glasgowi) 
 were collected from Abrothrix jelskii at Caccachara 
(Pearson 1951).

Abrothrix lanosa (Thomas, 1897)
Woolly Soft- haired Mouse

synonyms:
Oxymycterus lanosus Thomas, 1897d:218; type locality 

“Monteith Bay, Straits of Magellan,” equated to Seno 
Monteith, in the Madre de Dios Archipelago, Ma-
gallanes y Antártica Chilena, Chile by Teta, Pardiñas, 
and D’Elía (2006).

Microxus lanosus: Thomas, 1909:237; name combination.
Akodon (Abrothrix) lanosus: Osgood, 1943b:197; name 

combination.
Akodon longipilis lanosus: Mann, 1978:157; name com-

bination.
Akodon lanosus: Tamayo, Núñez, and Yáñez, 987:5; name 

combination.
Abrothrix lanosus: Lozada, Monjeau, Heinemann, Guth-

mann, and Birney, 1996:1; fi rst use of name combina-
tion but incorrect gender agreement.
description:  One of smaller members of genus; re-

duced eyes and ears barely visible through dense, woolly 
pelage; reduced countershading of venter (especially as com-
pared to sympatric A. olivacea xanthorhina); and tail length 
about 65% head and body length (Feijoo et al. 2010). Dor-
sal pelage brown to cinnamon brown; under parts usually 
heavily washed with fulvous; feet white, and tail bicolored 
(Osgood 1943b). Skull delicate, with enlarged and pointed 
rostrum, gracile zygomatic arches, and rounded braincase; 
nasals project beyond anterior plane of incisors and together 
with premaxillae form well- defi ned trumpet- like tube; 
nasofrontal suture acuminate (reaching level of small lac-
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teith, Straits of Magellan.” Osgood (1943b) was apparently 
unable to locate this locality. However, Teta, Pardiñas, and 
D’Elía (2006), based on historical research, equated the 
type locality to Seno Monteith, in the Madre de Dios Archi-
pelago, Magallanes y Antártica Chilena region, Chile (see 
also Feijoo et al. 2010).

Abrothrix longipilis (Water house, 1837)
Long- haired Soft- haired Mouse

synonyms:
Mus longipilis Water house, 1837:16; type locality “Coqui-

mbo,” Coquimbo, Chile.
Hesperomys longipilis: Wagner, 1843a:466; name combi-

nation.
Mus porcinus Philippi, 1858:78; type locality “in planitie 

prov. Santiago prope locum Angostura,” Metropolitana 
de Santiago, Chile.

Hesperomys (Habrothrix) longipilis: Thomas, in Milne- 
Edwards, 1890:28; name combination.

Acodon hirtus Thomas, 1895c:370; type locality “Fort San 
Rafael, Mendoza,” Argentina; but see Pearson and La-
giglia (1992) for doubts about this locality.

Mus brachytarsus Philippi, 1900:37, plate XV, Fig. 2; type 
locality “Prope Santiago loco dicto Quinta Normal,” 
Metropoolitana de Santiago, Chile.

Mus fusco- ater Philippi, 1900:45, plate XIX, Fig. 1; type 
locality not specifi ed.

Mus melampus Philippi, 1900:49, plate XX, Fig. 4; type 
locality “Ad vicum Cartajena ad austrum urbis Valpara-
iso,” vicinity of Cartagena, Valparaiso, Chile.

Akodon suffusus Thomas, 1903c:241; type locality “Valle 
del Lago Blanco, Southern Chubut (Cordillera Re-
gion),” Argentina.

Akodon francei Thomas, 1908:496; type locality “Santa 
Maria [= Estancia Santa María], Tierra del Fuego,” Ma-
gallanes y Antártica Chilena, Chile.

Abrothrix francei: Thomas, 1916i:340; name combination.
Abrothrix hirtus: Thomas, 1916i:340; name combination 

but incorrect gender agreement.
Abrothrix longipilis: Thomas, 1916i:340; fi rst use of cur-

rent name combination.
Abrothrix suffusus modestior Thomas, 1919b:202; type 

locality “Maiten [= El Maitén],” Chubut, Argentina.
Abrothrix suffusus moerens Thomas, 1919b:203; type lo-

cality “Beatriz, [Península Quetrihué,] Nahuel Huapi. 
800 m,” Río Negro, Argentina.

Chelemys angustus Thomas, 1927d:654; type locality 
“Bariloche, E. of Lake Nahuel Huapi. Alt. 800 m,” Río 
Negro, Argentina (see Pearson 1984).

Abrothrix hirta nubila Thomas, 1929:40; type locality 
“Estancia, Alta Vista, Lago Argentino, 600m,” Santa 
Cruz, Argentina.

nocturnal but also exhibits some diurnal activity (Feijoo 
et al. 2010).

remarks :  The affi nities of A. lanosa with Abrothrix 
are now clear. Although initially allied with Oxymycterus 
and Microxus (Gyldenstolpe 1932), this species was later 
linked to the subgenus Abrothrix of Akodon by Osgood 
(1943b; see also Reig 1987). Mann (1978) considered la-
nosa a subspecies of A. longipilis, but Osgood (1943b) and 
Yáñez et al. (1978) affi rmed its specifi c rank. The lack of 
recently collected material for comparative studies of non-
traditional characters have shielded this species from the 
most recent cytoge ne tic and molecular analyses of group 
relationships. However, Feijoo et al. (2010) reported new 
rec ords as well as phyloge ne tic analyses of mtDNA cyto-
chrome-b sequences that indicate relationships with A. jel-
skii, and of nucDNA IRBP sequences showing its affi nities 
with A. longipilis, the latter seeming more reasonable on 
geographic grounds. Future analyses with expanded data 
sets can be expected to clarify the phyloge ne tic position of 
A. lanosa.

Musser and Carleton (1993) erroneously gave the type 
locality as “Argentina, Tierra del Fuego Prov., Bahía Mon-

Map 50    Selected localities for Abrothrix lanosa ( ) and Abrothrix sanborni 
(●). Contour line = 2,000 m.
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Abrothrix longipilis hirtus: Pearson and Lagiglia, 1992:37; 
name combination and incorrect gender agreement.

[Abrothrix longipilis] angustus: Musser and Carleton, 
2005:1090; name combination and incorrect gender 
agreement.

[Abrothrix longipilis] apta: Musser and Carleton, 2005: 
1090; name combination.

[Abrothrix longipilis] brachytarsus: Musser and Carleton, 
2005:1090; name combination and incorrect gender 
agreement.

[Abrothrix longipilis] castaneus: Musser and Carleton, 
2005:1090; name combination and incorrect gender 
agreement.

[Abrothrix longipilis] francei: Musser and Carleton, 2005: 
1090; name combination.

[Abrothrix longipilis] fusco- ater: Musser and Carleton, 2005: 
1090; name combination.

[Abrothrix longipilis] melampus: Musser and Carleton, 2005: 
1090; name combination.

[Abrothrix longipilis] modestior: Musser and Carleton, 
2005:1090; name combination.

[Abrothrix longipilis] moerens: Musser and Carleton, 
2005:1090; name combination.

[Abrothrix longipilis] nubila: Musser and Carleton, 2005: 
1090; name combination.

[Abrothrix longipilis] porcinus: Musser and Carleton, 2005: 
1090; name combination and incorrect gender agreement.

[Abrothrix longipilis] suffusus: Musser and Carleton, 
2005:1090; name combination and incorrect gender 
agreement.
description:  Large and robust (head and body 

length up to 130 mm); tail bicolored; pelage with long 
guard hairs. Color varies greatly geo graph i cally but most 
races retain reddish- brown markings on back bordered by 
more uniformly grayish fl anks and venter. Skull robust, 
with sharply trumpeted nasals; nasofrontal suture markedly 
acuminate (extending posteriad beyond line drawn between 
lacrimal bones); masseteric tubercle absent; palate long, ex-
tending past posterior borders of M3s. Baculum “simple” 
(sensu Spotorno 1992); strongly curved at the tip, lacking 
discrete apical elements.

distribution:  Abrothrix longipilis ranges from Co-
quimbo, Chile, and Mendoza, Argentina, in the north to 
Tierra del Fuego in the south (Osgood 1943b; Mann 1978; 
Pardiñas, Teta et al. 2003). The species is known from Late 
Pleistocene and Holocene deposits in Chile (Simonetti and 
Rau 1989; Simonetti and Saavedra 1998; Saavedra et al. 
2003) and from several Holocene archaeological sites in 
extra- Andean Patagonia of Argentina (Pearson 1987; Pearson 
and Pearson 1993; Pardiñas 1998, 1999b; Teta et al. 2005).

selected localit ies  (Map 51): ARGENTINA: 
Chubut, Estancia San Pedro (Pardiñas, Teta et al. 2003), 

Abrothrix hirta hirta: Thomas, 1929:40; name combination.
Abrothrix hirta moerens: Thomas, 1929:40; name combi-

nation.
Abrothrix hirta suffusa: Thomas, 1929:40; name combina-

tion.
Akodon [(Abrothrix)] francei: Ellerman, 1941:416; name 

combination.
Akodon [(Abrothrix)] hirta hirta: Ellerman, 1941:416; 

name combination.
Akodon [(Abrothrix)] hirta moerens: Ellerman, 1941:416; 

name combination.
Akodon [(Abrothrix)] hirta nubila: Ellerman, 1941:417; 

name combination.
Akodon [(Abrothrix)] hirta suffusa: Ellerman, 1941:416; 

name combination.
Akodon (Abrothrix) longipilis apta Osgood, 1943b:188; 

type locality “Piedra de Aguilas, Sierra Nahuelbuta, 
Malleco, [Araucanía,] Chile. Altitude about 4,000 feet.”

Akodon (Abrothrix) longipilis castaneus Osgood, 
1943b:189; type locality “Mocha Island, coast of south-
ern Chile, Province of Arauco.”

Akodon (Abrothrix) longipilis francei: Osgood, 1943b:193; 
name combination.

Akodon (Abrothrix) longipilis hirta: Osgood, 1943b:191; 
name combination.

Akodon (Abrothrix) longipilis longipilis: Osgood, 1943b: 
184; name combination.

Akodon (Abrothrix) longipilis moerens: Osgood, 1943b: 
190; name combination.

Akodon (Abrothrix) longipilis suffusa: Osgood, 1943b: 
192; name combination.

Akodon (Abrothrix) longipilis nubila: Osgood, 1943b:193; 
name combination.

Akodon longipilis aptus: Cabrera, 1961:455; name combi-
nation.

Akodon longipilis castaneus: Cabrera, 1961:455; name 
combination.

Akodon longipilis francei: Cabrera, 1961:455; name com-
bination.

Akodon longipilis hirtus: Cabrera, 1961:456; name com-
bination.

Akodon longipilis longipilis: Cabrera, 1961:456; name 
combination.

Akodon longipilis moerens: Cabrera 1961:456; name com-
bination.

Akodon longipilis nubilus: Cabrera, 1961:457; name com-
bination.

Akodon longipilis suffusus: Cabrera, 1961:457; name com-
bination.

Akodon (Abrothrix) longipilis casteneus Yáñez et al., 
1978:188, 189, 196; incorrect subsequent spelling of 
Akodon (Abrothrix) longipilis castaneus Osgood.
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and to delineate the pro cesses underlying the impressive 
diversifi cation observed.

natural history:  Pearson (1983) and Kelt (1994) 
have provided notes on the natural history of Abrothrix 
longipilis in Argentina and southern Chile, respectively. 
This species is abundant in dense forests of Nothofagus 
(Meserve, Lang et al. 1991), but also occurs in most other 
habitats, such as marshes, shrubby steppes, tussock grass, 
or rocky areas (Kelt 1994; Pearson 1995). Although these 
animals burrow well, they can also climb trees (Pearson 
1983). They may be active in the morning, afternoon, and 
at night (Pearson 1983). In Argentina, the diet included 
berries, seeds, fern spores, insects, fungi, worms, and 
slugs (Pearson 1983). In Chile, the species has been alter-
nately characterized as either herbivorous- insectivorous 
or highly insectivorous, and fungivorous- insectivorous 
or strongly fungivorous (Meserve et al. 1988; S. I. Silva 
2005).

Abrothrix longipilis breeds in spring and summer months 
in Río Negro province, Argentina, and in southern Chile 
(Pearson 1983; L. A. González and Murúa 1985; Kelt 
1994; Guthmann et al. 1997). Pearson (1992) provided de-
tails of the reproductive cycle of both sexes in Río Negro 
and Neuquén provinces, Argentina. He found that males 
 were equal in length to but 8% heavier than females and 
that sexually active males  were longer and heavier than in-
experienced males. Few wild mice survived two winters, 
and most females underwent several infertile ovulation 
cycles before becoming pregnant, shedding 4.66 ova and 
giving birth to litters averaging 3.85 young. According 
to Pearson (1983) and Kelt (1994), by late October most 
overwintering males had entered breeding condition, and 
by November and December essentially all adult males 
 were breeding. Testes and vesicular glands of breeding in-
dividuals each exceeded 9 mm in length (Pearson 1983). 
Pregnant and lactating females  were caught in late Octo-
ber, November, December, and February (Pearson 1983; 
Kelt 1994), and reproduction ceased before April (Pear-
son 1983). In northern Chile, reproductive activity peaked 
much earlier than in Argentina (Meserve and Glanz 1978). 
Embryo counts averaged 3.78 (range: 2– 5) in Río Negro 
(Pearson 1983), and 3.7 (range: 2 to 5) in Malleco, Chile 
(Greer 1965). In the northern Chilean scrub, females had 
embryo counts of four and six (Meserve and Le Boulengé 
1987).

The age structure in Río Negro and southern Chile 
remains relatively constant over the year, although popu-
lations include more juveniles in the fall (Pearson 1983; 
Kelt 1994). High numbers of old individuals, especially 
in spring samples, suggested that populations contain 
signifi cant numbers of individuals that have survived two 
winters (Pearson 1983; Guthmann et al. 1997). Longi-

Paso del Sapo (Pardiñas, Teta et al. 2003), Río Arrayanes, 
Parque Nacional Los Alerces (MVZ 188127); Mendoza, 
Fort San Rafael (type locality of Acodon hirtus Thomas), 
Laguna de la Niña Encantada, Los Molles (Massoia et al. 
1994b); Neuquén, Cañadón del Tordillo (Pardiñas, Teta 
et al. 2003), Parque Nacional Laguna Blanca (Pardiñas, 
Teta et al. 2003); Río Negro, Cerro Somuncurá Chico 
(Pardiñas, Teta et al. 2003), Estancia Maquinchao (Pardi-
ñas, Teta et al. 2003); Santa Cruz, Lago Cardiel (Os-
good 1943b), Seccional Glacier Moreno (MVZ 160117), 
mouth of Río Coig (Osgood 1943b); Tierra del Fuego, 
Bahía San Sebastián (Marconi 1988). CHILE: Aysén, 
Río Coihuique [sic] Station (Osgood 1943b); Araucanía, 
Parque Nacional Nahuelbuta (MVZ 140000); Coqui-
mbo, Coquimbo (type locality of Mus longipilis Water-
house), Parque Nacional Fray Jorge (FMNH 130902); 
Los Lagos, Maicolpue, 2 km S of Bahía Mansa (FMNH 
130584), Petrohué, Lago Todos Santos (Osgood 1943b); 
Los Ríos, 6 km S of Puerto Fuy (MVZ 173700); Ma-
gallanes y Antártica Chilena, El Torcido (TTU 30136), 
Lago Pehoe, Torres del Paine (MVZ 175129), Santa 
Maria, near Porvenir (type locality of Akodon francei 
Thomas); Santiago, Angostura (type locality of Mus por-
cinus Philippi); Valparaíso, Los Molles, 30 km N of La 
Ligua (MVZ 150038).

subspecies :  Osgood (1943b), Cabrera (1961), 
and Mann (1978) regarded A. longipilis as polytypic 
with eight subspecies, four limited to Chile (from north 
to south longipilis, apta, castanea, and francei) and 
four either restricted to or largely restricted to Argen-
tina (hirta, moerens, suffusa, and nubila). Palma et al. 
(2010) analyzed variation in the mtDNA cytochrome-b 
and nucDNA beta- fi brinogen sequences across the spe-
cies’ full latitudinal range in Chile. They found reason-
able concordance between clades and subspecifi c tax-
onomy, and they recovered the northernmost subspecies 
(longipilis) as the basal split in A. longipilis. In a broader 
study, including 41 Argentinean and Chilean populations, 
Sierra- Cisternas (2010) tested the agreement between 
classical taxonomy and the recovered molecular phylo-
geographic pattern. This author found eight major clades 
strongly supported, structured geo graph i cally, and with 
signifi cant ge ne tic differentiation. In contrast with Palma 
et al. (2010), Sierra- Cisternas (2010) found little cor-
respondence between clades and traditional subspecifi c 
classifi cation. Both morphological (M. H. Gallardo et al. 
1988) and molecular (Palma et al. 2010; Sierra- Cisternas 
2010) data strongly suggest that, in its current meaning, 
A. longipilis includes two or more species. This complex 
is ripe for a comprehensive analysis of the geographic 
variation in both morphological and molecular charac-
ters, both to validate the existing infraspecifi c taxonomy 
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Abrothrix olivacea (Water house, 1837)
Olive Soft- haired Mouse

synonyms:
Mus olivaceus Water house, 1837:16; type locality “Val-

paraiso,” Valparaíso, Chile.
Mus brachiotis Water house, 1837:17; type locality “in in-

sula parvulâ apud Midship Bay, Chonos Archi pelago” 
subsequently fi xed to “Islet off E. coast of [Isla] Chi-
loé,” Los Lagos, Chile, by Thomas (1927b:551).

Mus xanthorhinus Water house, 1837:17; type locality 
“Santa Cruz,” Santa Cruz, Argentina, subsequently 
fi xed to “Hardy Peninsula, Tierra del Fuego [= Isla 
Hoste, Magallanes, Chile],” by Thomas (1927b:551).

Mus canescens Water house, 1837:17; type locality “Port 
Desire” [= Puerto Deseado], Santa Cruz, Argentina.

tudinal studies suggest that A. longipilis populations are 
less eruptive than sympatric A. olivacea or Oligoryzomys 
longicaudatus (Meserve et al. 1999). Population peaks 
of A. longipilis occurred at the end of summer and be-
ginning of autumn (Guthmann et al. 1997). Home- range 
size in forest agroecosystems of central Chile varied be-
tween 1,636 m2 in winter to 2,758 m2 in spring (Muñoz- 
Pedreros et al. 1990). Recaptures of this species at Mal-
leco  were in areas no greater than 40 to 241 m2 (Greer 
1965). Densities in the Nothofagus forest of Río Negro, 
Argentina, ranged from 0.4 to 4.8 individuals per hect-
are in the spring to 2.8 to 10.8 in the autumn (Pearson 
and Pearson 1982). In southern Chile, Abrothrix longi-
pilis was found to be one of the most abundant rodents 
in pristine temperate rainforests, and occurred across all 
sampled elevations (B. D. Patterson et al. 1989, 1990). 
Pearson (2002) and Sage et al. (2007) described a popu-
lation outbreak of this species in northwestern Argentin-
ean Patagonia.

Abrothrix longipilis is a main prey item of both Barn 
(Tyto alba) and Magellanic Horned Owls (Bubo magel-
lanicus) in Argentina and Chile (Jaksic et al. 1981; Trejo 
and Grigera 1998; Pillado and Trejo 2000; Teta et al. 2001; 
Trejo and Ojeda 2004; Nabte et al. 2006). Other important 
predators are the Rufous- legged Owl (Strix rufi pes) in for-
ests of Chile and Argentina (I. Díaz 1999; D. R. Martínez 
and Jaksic 1997; Udrizar Sauthier et al. 2005), the White- 
tailed Kite (Elanus leucurus) in central and southern Chile 
(Jaksic et al. 1981; González- Acuna et al. 2009), and the 
South American Gray Fox (Lycalopex griseus) in the forests 
of Valdivia, Chile (Rau et al. 1995). In the Mediterranean 
region of Chile, A. longipilis is an important reservoir of 
Andes Virus, which is the predominant etiological agent of 
hantavirus cardiopulmonary syndrome, in which it is sec-
ond only to Oligoryzomys longicaudatus (R. A. Medina 
et al. 2009).

remarks :  This species was long thought to be closely 
related to and perhaps conspecifi c with A. sanborni (see Os-
good 1943b; Pine et al. 1979) and A. lanosus (Mann 1978). 
Based on both mtDNA and nucDNA sequence analyses, 
Palma et al. (2010) suggested a sister relationship between 
A. longipilis and A. jelskii rather than with A. sanborni, 
whereas Teta, D’Elía, Pardiñas et al. 2011) recovered A. 
longipilis as sister to A. lanosa. Pearson (1984) assigned 
Chelemys angustus to the synonymy of A. longipilis; other 
synonyms follow Osgood (1943b) and Reig (1987). Os-
good (1943b) and Muñoz- Pedreros (2000) delineated and 
mapped subspecies boundaries in Chile. As yet, the patterns 
of character variation that might support subspecies rec-
ognition across the broad species range to the east in Río 
Negro and Chubut provinces, Argentina (Teta et al. 2002), 
have yet to be evaluated.

Map 51    Selected localities for Abrothrix longipilis (●). Contour line = 2,000 m.
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Mus xanthopus Philippi, 1900:41, plate XVII, Fig. 4; type 
locality “prope Osorno,” Los Lagos, Chile.

Mus Mochae Philippi, 1900:42, plate XVII, Fig. 5; type lo-
cality “isla Mocha,” Arauco, Biobío, Chile.

Mus pencanus Philippi, 1900:46, plate XIX, Fig. 2; type lo-
cality “prope Concepción,” Concepción, Biobío, Chile.

Mus nemoralis Philippi, 1900:49, plate XX, Fig. 3; type 
locality “prope oppidum Valdivia,” Valdivia, Los Ríos, 
Chile.

Mus longibarbus Philippi, 1900:51, plate XXI, Fig. 4; type 
locality “provincia Valdivia,” Valdivia, Los Ríos, Chile.

Mus atratus Philippi, 1900:57, plate XXV, Fig. 3; type lo-
cality “provincia Maule,” Maule, Chile.

Akodon beatus Thomas, 1919b:204; type locality “Beat-
riz, [Península Quetrihué,] Nahuel Huapi. 800 m,” Río 
Negro, Argentina.

Abrothrix brachiotis: Thomas 1927b:551; name combina-
tion.

Akodon arenicola beatus: Gyldenstolpe, 1932a:103; name 
combination.

Akodon [(Akodon)] olivaceus: Ellerman, 1941:412; name 
combination.

Akodon [(Akodon)] xanthorhinus: Ellerman, 1941:432; 
name combination.

Akodon [(Akodon)] brachiotis: Ellerman, 1941:416; name 
combination.

Akodon olivaceus beatus: Osgood, 1943b:176; name com-
bination.

Akodon olivaceus brachiotis: Cabrera, 1961:444; name 
combination.

Akodon olivaceus mochae: Cabrera, 1961:445; name com-
bination.

Akodon olivaceus olivaceus: Cabrera, 1961:445; name com-
bination.

Akodon olivaceus pencanus: Cabrera, 1961:446; name com-
bination.

Akodon xanthorhinus canescens: Cabrera, 1961:450; name 
combination.

Akodon xanthorhinus xanthorhinus: Cabrera, 1961:450; 
name combination.

Akodon (Akodon) markhami Pine, 1973:423; type local-
ity “1.2 km NWW [or 1.2 km NNW] Puerto Edén, Isla 
Wellington, ca. 600 km NNW, aprox. de Punta Arenas, 
Magallanes, [Magallanes y Antártica Chilena,] Chile.”

Akodon (Akodon) llanoi Pine, 1976:63; type locality 
“head of Bahía Capitán Canepa (54°51′S, 64°27′W), 
Isla de los Estados (Staten Island), Territorio Nacional 
de la Tierra del Fuego [=Terra del Fuego, Antártida e 
Islas del Atlántico Sur], Argentina.”

Akodon (Abrothrix) mansoensis De Santis and Justo, 
1980:121; type locality “Río Manso superior, Estación 
Aforo, Bariloche,” Río Negro, Argentina.

Mus Renggeri Water house, 1839:51; type locality “Val-
paraiso and Coquimbo,” subsequently fi xed to “Val-
paraíso,” Valparaíso, Chile, by Thomas (1927b:550).

Mus brevicaudatus Philippi, 1872:446; type locality 
“Puerto Montt,” Los Lagos, Chile.

Hesperomys [Calomys] canescens: Burmeister, 1879:227; 
name combination.

Hesperomys (Habrothrix) xanthorhinus: Thomas, 1881b: 
5; name combination.

Hesperomys (Habrothrix) olivaceus: Thomas, 1882:110; 
name combination.

A[codon]. olivaceus: Thomas, 1894b:364; name combina-
tion.

Akodon olivaceus: J. A. Allen, 1897c:117; name combina-
tion.

Hesperomys (Acodon) xanthorhinus: Matschie, 1898:7; 
name combination.

Mus brachyotis Philippi, 1900:12; incorrect subsequent 
spelling of Mus brachiotis Water house.

Mus lepturus Philippi, 1900:17, plate IV, Fig. 2; type local-
ity “provincia Santiago ad Peine,” Antofagasta, Chile.

Mus psilurus Philippi, 1900:17, plate IV, Fig. 3; type local-
ity “provincia Colchagua,” O’Higgins, Chile.

Mus trichotis Philippi, 1900:18, plate V, Fig. 1; type local-
ity “Andibus provinciae Santiago,” Andes, Metropoli-
tana de Santiago, Chile.

Mus Foncki Philippi, 1900:20, plate V, Fig. 4; type local-
ity “prope Puerto Montt in provincia Llanquihue,” Los 
Lagos, Chile.

Mus chonoticus Philippi, 1900:24, plate VII, Fig. 2; type 
locality “in insulis ‘Chonos’,” Chonos Archipelago, Los 
Lagos, Chile.

Mus vinealis Philippi, 1900:24, plate VII, Fig. 3; type local-
ity “provincia Santiago in vineis sarmenta adscendens, 
uvas consumens,” Metropolitana de Santiago, Chile.

Mus (Oxymycterus) Landbecki Philippi, 1900:26, plate 
VIII, Fig. 2; type locality “prope Illapel et Choapa,” Co-
quimbo, Chile.

Mus (Oxymycterus) senilis Philippi, 1900:27, plate VIII, 
Fig. 3; type locality “Andibus provinciae Santiago loco 
dicto ‘Valle de Yeso’,” Metropolitana de Santiago, Chile.

Mus Germaini Philippi, 1900:32, plate XII, Fig. 2; type locality 
“provincia Santiago,” Metropolitana de Santiago, Chile.

Mus nasica Philippi, 1900:38, plate XV, Fig. 3; type local-
ity not specifi ed but presumed to be Chile.

Mus rufi caudus Philippi, 1900:40, plate XVII, Fig. 1; type 
locality “Chile.”

Mus macronychos Philippi, 1900:40, plate XVII, Fig. 2; 
type locality “ex provinciis centralibus” [= from central 
provinces], Chile.

Mus infans Philippi, 1900:41, plate XVII, Fig. 3; type local-
ity “provinciis centralibus?” [= central provinces?], Chile.
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[Abrothrix olivaceus] nasica: Musser and Carleton, 2005: 
1000; name combination.

[Abrothrix olivaceus] nemoralis: Musser and Carleton, 
2005:1000; name combination.

[Abrothrix olivaceus] pencanus: Musser and Carleton, 
2005:  1000; name combination and incorrect gender 
agreement.

[Abrothrix olivaceus] psilurus: Musser and Carleton, 2005: 
1000; name combination and incorrect gender agreement.

[Abrothrix olivaceus] renggeri: Musser and Carleton, 
2005:1000; name combination.

[Abrothrix olivaceus] rufi caudus: Musser and Carleton, 
2005:1000; name combination and incorrect gender 
agreement.

[Abrothrix olivaceus] senilis: Musser and Carleton, 2005: 
1000; name combination.

[Abrothrix olivaceus] trichotis: Musser and Carleton, 2005: 
1000; name combination.

[Abrothrix olivaceus] vinealis: Musser and Carleton, 2005: 
1000; name combination.

[Abrothrix olivaceus] xanthopus: Musser and Carleton, 
2005:1000; name combination and incorrect gender 
agreement.

Abrothrix olivaceus tarapacensis Rodríguez- Serrano, 
Cancino, and Palma, 2006:977; type locality “Quebrada 
de Tarapacá, región I Tarapacá, Chile.”
description:  Small; pelage color varies greatly geo-

graph i cally, ranging from dark brown or olive brown to 
gray or pale ochraceous; some forms with yellow or orange 
patches on nose, feet, and tail. Skull small (condyloinci-
sive length <27 mm) and delicate, with short and narrow 
rostrum, bowed dorsal profi le, and moderately extended 
nasals and premaxillae; palate long, extending past poste-
rior borders of M3s. Distal baculum minute, with vestigial 
apical digits (Spotorno 1992).

distribution:  Abrothrix olivacea ranges from 
northernmost Chile through southernmost Chile and Ar-
gentina. A disjunct low- elevation population lives in lomas 
of the Atacama Desert, and the species ranges exclusively 
west of the Andes until the latitude of Concepción, where 
it extends onto the eastern slopes of the Andes, reach-
ing the Atlantic near Península Valdés at about 43°S and 
spreading across much of Patagonia. Its northern range in 
Argentina corresponds to that of the Patagonian Botanical 
Province (Osgood 1943b; Lozada et al. 1996; Pardiñas, 
Teta et al. 2003). Isolated historical rec ords, perhaps re-
fl ecting a past wider distribution, are known from Monte 
Desert localities in northern Patagonia (i.e., Choele Choei 
[MACN 28.111], Laguna del Barro [Thomas 1929], 
Puerto Madryn [Mahnert 1982], and Rawson [Thomas 
1929]). Abrothrix olivacea also occurs on many of the 
larger islands in the coastal archipelago, including Isla 

Akodon (Akodon) brachiotis: Reig, 1987:366; name com-
bination.

Akodon (Akodon) olivaceus: Reig, 1987:366; name com-
bination.

Akodon (Abrothrix) xanthorhinus: Reig, 1987:367; name 
combination.

Abrothrix olivaceus: Tamayo, Núñez, and Yáñez, 1987:5; 
fi rst use of current name combination but incorrect gen-
der agreement.

Abrothrix xanthorhinus: Tamayo Núñez, and Yáñez, 1987:5; 
name combination and incorrect gender agreement.

Abrothrix xanthorhinus xanthorhinus: Massoia and Che-
bez, 1993:98; name combination and incorrect gender 
agreement.

Abrothrix xanthorhinus llanoi: Massoia and Chebez, 
1993:102; name combination.

[Abrothrix olivaceus] atratus: Musser and Carleton, 
2005:1000; name combination and incorrect gender 
agreement.

[Abrothrix olivaceus] beatus: Musser and Carleton, 2005: 
1000; name combination and incorrect gender agreement.

[Abrothrix olivaceus] brachiotis: Musser and Carleton, 
2005:1000; name combination.

[Abrothrix olivaceus] brevicaudatus: Musser and Carleton, 
2005:1000; name combination and incorrect gender 
agreement.

[Abrothrix olivaceus] canescens: Musser and Carleton, 
2005: 1000; name combination.

[Abrothrix olivaceus] chonoticus: Musser and Carleton, 
2005:1000; name combination and incorrect gender 
agreement.

[Abrothrix olivaceus] foncki: Musser and Carleton, 2005: 
1000; name combination.

[Abrothrix olivaceus] germaini: Musser and Carleton, 2005: 
1000; name combination.

[Abrothrix olivaceus] infans: Musser and Carleton, 2005: 
1000; name combination.

[Abrothrix olivaceus] landbecki: Musser and Carleton, 
2005:1000; name combination.

[Abrothrix olivaceus] lepturus: Musser and Carleton, 
2005:1000; name combination and incorrect gender 
agreement.

[Abrothrix olivaceus] longibarbus: Musser and Carleton, 
2005:1000; name combination and incorrect gender 
agreement.

[Abrothrix olivaceus] macronychos: Musser and Carleton, 
2005:1000; name combination and incorrect gender 
agreement.

[Abrothrix olivaceus] mansoensis: Musser and Carleton, 
2005:1000; name combination.

[Abrothrix olivaceus] mochae: Musser and Carleton, 2005: 
1000; name combination.
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have been synonymized with A. olivacea, namely, llanoi 
and markhami (B. D. Patterson et al. 1984; Rodríguez- 
Serrano, Hernández, and Palma 2008). Rodríguez- 
Serrano, Hernández, and Palma (2008) described tara-
pacensis as a subspecies from northern Chile. A thorough 
understanding of patterns of morphological variation 
as well as comprehensive phylogeographic analyses are 
needed to gauge the validity of each of these geographic 
forms and their relationships to the insular endemic A. 
hershkovitzi.

natural history:  In central Chile, A. olivacea lives 
in semiarid scrub habitat; in Patagonia, it occupies semiarid 
bushy steppes and bunchgrass habitats (Kelt 1994; Pearson 
1995); and in the Andes, it is found in moister habitats such 
as meadows, thick grasses, and dense Nothofagus forests 
from western Neuquén, western Río Negro, and northwest-
ern Chubut, Argentina, to southern Chile and Tierra del 
Fuego (B. D. Patterson et al. 1984; Pearson 1995; Lozada 
et al. 1996). In the Chilean archipelago, the species occurs in 
dense coastal forest of Nothofagus betuloides [Nothofaga-
ceae], Drimys winteri [Verbenaceae], and Lomatia ferru-
ginea [Proteaceae] and in grassy meadows with sparse shrub 
cover (the type series of markhami Pine).

Pearson (1983), Kelt (1994), and Lozada et al. (1996) 
summarized the natural history of Abrothrix olivacea. It is 
partly diurnal and climbs well (Pearson 1983; Tapia 1995). 
It builds simple nests of grass, underground or sheltered 
in roots or rocks (Mann 1978), and, when living in dense 
grass, creates runways (Pearson 1983). It can also dig, and 
in Chile has been found living in burrows of other rodents 
such as Spalacopus. The diet includes berries, seeds, arthro-
pods, green vegetation, fungi (Pearson 1983; Lozada et al. 
1996), and invertebrates (see S. I. Silva 2005). These mice 
reproduce from early spring through summer (Meserve 
and Glanz 1978; Pearson 1983; Murúa et al. 1987; Kelt 
1994; Guthmann et al. 1997), but the length of the re-
productive season may vary (Kelt 1994). Pregnant and 
lactating females have been caught in late October, No-
vember, December, February, March, and April (Pearson 
1983; Kelt 1994). The average litter size ranged from 5.0 
(in steppe habitat) to 5.1 (in forest habitat) in Río Negro 
(Pearson 1983; Lozada et al. 1996), and 5.5 in Malleco, 
Chile (Greer 1965), and Tierra del Fuego (Marconi 1988). 
Females produced two or three litters per season (Lozada 
et al. 1996; Muñoz- Pedreros 2000). Older females tended 
to have large litters (Pearson 1983). Reproductively ac-
tive males had testes 10– 13 mm long and vesicular glands 
10 mm in length (Pearson 1983).

The population structure clearly refl ects summer re-
cruitment to the autumn population (Pearson 1983; Kelt 
1994). Adult males weighed a signifi cant 9.2% more than 
adult females (Pearson 1983). Murúa and González (1985) 

Grande de Tierra del Fuego and Isla Wellington (repre-
sented by the taxon markhami), but appears to be con-
tiguously allopatric with the insular endemic Abrothrix 
hershkovitzi on Isla Capitán Aracena and the Cape Horn 
island group.

selected localit ies  (Map 52): ARGENTINA: 
Chubut, 4 km N of El Maitén (MVZ 151006), 30 km W 
of José de San Martín (MVZ 206338), Rawson (Pardiñas, 
Teta et al. 2003); Mendoza, Laguna de la Niña Encantada, 
Los Molles (Massoia et al. 1994b); Neuquén, Parque Na-
cional Laguna Blanca (Pardiñas, Teta et al. 2003); Río Ne-
gro, Cerro Somuncurá Chico (Pardiñas, Teta et al. 2003); 
Santa Cruz, Cape Fairweather (Osgood 1943b), 52 km 
WSW of El Calafate (MVZ 151011), 4.4 km E of Los An-
tiguos, Estancia La Aurora (MVZ 206341), Puerto De-
seado (type locality of Mus canescens Water house); Tierra 
del Fuego, Estancia Cullen (Osgood 1943b), Estancia Via 
Monte (Osgood 1943b), head of Bahía Capitán Canepa, 
Isla de los Estados (type locality of Akodon (Akodon) lla-
noi Pine), Lake Yerwin (Osgood 1943b). CHILE: Aysén, 
Archipiélago de los Chonos (type locality of Mus chonoti-
cus Philippi), Puerto Aysén (Osgood 1943b); Antofagasta, 
Paposo (MVZ 119157); Araucanía, Parque Nacional 
Nabuelbuta (MVZ 137886); Arica y Parinacota, Que-
brada de Camarones (Rodríguez- Serrano, Hernández, and 
Palma 2008); Atacama, Caldera (Osgood 1943b); Biobío, 
Isla Mocha (type locality of Mus Mochae Philippi); Coqui-
mbo, Romero (Osgood 1943b); Los Lagos, Puerto Montt 
(type locality of Mus Foncki Philippi), mouth of Río Inio, 
Isla Grande de Chiloé (Osgood 1943b); Magallanes y An-
tártica Chilena, Hardy Peninsula, Isla Hoste (type locality 
of Mus xanthorhinus Water house), Isla Wellington, Puerto 
Eden (type locality of Akodon (Akodon) markhami Pine), 
Lake Sarmiento (Osgood 1943b), Puerto Natales, Última 
Esperanza (Osgood 1943), Punta Arenas (Osgood 1943b), 
east end of Riesco Island (Osgood 1943b); Tarapacá, 
mouth of Río Loa (Rodríguez- Serrano, Hernández, and 
Palma 2008); Valparaíso, Valparaíso (type locality Mus 
olivaceus Water house), San Carlos de Apoquindo (Osgood 
1943b).

subspecies :  Multiple subspecies had been recog-
nized for both olivacea and xanthorhina before their 
amalgamation into a single species (see Remarks). For 
example, Cabrera (1961) listed fi ve geographic races for 
olivacea, four in Chile (from north to south along the 
coast, the nominotypical form, pencana, and brachiotis, 
with mochae from Isla Mocha) and beata in Argentina 
(see also Osgood 1943b; Mann 1978). Cabrera (1961) 
included two subspecies in his concept of xanthorhina, 
the nominotypical form from forests of extreme southern 
Chile and canescens from the steppes of Patagonian Ar-
gentina. Since then, two insular taxa described as species 



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 125

Barn Owls (Tyto alba) and Magellanic Horned Owls 
(Bubo magellanicus) prey upon A. olivacea throughout its 
range (Jaksic et al. 1981; Torres- Mura and Contreras 1989; 
Trejo and Grigera 1998; Pillado and Trejo 2000; Teta et al. 
2001; Trejo and Ojeda 2004; Nabte et al. 2006). Addi-
tional predators include by the Burrowing Owl (Athene cu-
nicularia) in the Mediterranean ecosystems of Chile (Fulk 
1977; Meserve et al. 1987) and in northern Patagonia, 
Argentina (A. Andrade, Udrizar Sauthier et al. 2004), the 
Short- eared Owl (Asio fl ammeus) in Chile’s Lake District 
(Figeroa- R. et al. 2009) and in the agricultural landscapes 
of southern Chile (D. R. Martínez et al. 1998), the Rufous- 
legged Owl (Strix rufi pes) in forests of Chile and Argentina 
(I. Díaz 1999; Udrizar Sauthier, Andrade et al. 2005), the 
White- tailed Kite (Elanus leucurus) in central and southern 
Chile (Jaksic et al. 1981; González- Acuna et al. 2009), and 
the South American Gray Fox (Lycalopex griseus) in the 
Valdivian forests of Chile (Rau et al. 1995).

This species is known from Holocene remains in Chile 
(Simonetti and Saavedra 1998; Saavedra, Quiroz, and Iri-
arte 2003) and from several Holocene archaeological sites 
in the extra- Andean Argentinean Patagonia (Pearson 1987; 
Pearson and Pearson 1993; Pardiñas 1998, 1999b; Teta 
et al. 2005).

remarks :  For most of the twentieth century, olivacea 
Water house and xanthorhina Water house  were regarded as 
separate species, and locally they can appear and behave 
quite differently (see Osgood 1943b; B. D. Patterson et al. 
1984; Pearson 1995). Yet the two merge clinally in cranial 
and body mea sure ments and in molar characters, which 
caused Yáñez et al. (1978) to consider them conspecifi c. 
More recently, ge ne tic studies of contact zones between the 
two indicate that they are reproductively confl uent. Pearson 
and Smith (1999) studied what  were then regarded as A. ol-
ivacea brachiotis and A. xanthorhina canescens where their 
ranges are contiguous in northern Patagonia. Morphologi-
cal analyses demonstrated that intermediates predominated 
across a 30- km zone near Bariloche, and DNA analyses 
confi rmed their ge ne tic similarity. Similar results  were 
obtained in studies of contact between these same nomi-
nal taxa east of Aísen, 500 km south of Bariloche (M. F. 
Smith et al. 2001). Haplotypes of “canescens” had not yet 
achieved reciprocal monophyly relative to those of “bra-
chiotis,” thus supporting olivacea and xanthorhina as con-
specifi c, in keeping with morphometric appraisals (Yáñez 
et al. 1979). Studies of additional contact zones are needed 
to resolve the specifi c or subspecifi c rank of other Abrothrix 
taxa, especially canescens- xanthorhina and xanthorhina- 
hershkovitzi (see also Musser and Carleton 2005).

Both Rodríguez- Serrano, Hernández, and Palma (2008) 
and Abud (2011) used comparable molecular analyses 
to show that the insular endemics markhami Pine and 

documented seasonal fl uctuations in numbers and body 
mass, and described multiannual cycles with temporally 
different cohorts characterized by different age structures 
and survival rates. These multiannual fl uctuations are vari-
able both in space and time, and local populations may 
remain stable for long periods (Meserve, Kelt, and Mar-
tínez 1991; Meserve et al. 1999). El Niño events can result 
in increased densities by an order of magnitude or more 
(Meserve et al. 1995).

Factors involved in regulating numbers may include age 
composition of the breeding stock, differential survival of 
cohorts, and presaturation dispersal (Murúa and González 
1985). Maximum density can vary both seasonally and 
geo graph i cally. In Chilean shrubland- grassland, maximum 
density was attained in the fall, with 37.7 individuals per 
hectare; in temperate Chilean woodlands, density peaked 
in winter at 37.9 individuals per hectare (L. C. González 
et al.1982). At a semiarid site in northern Chile, Fulk 
(1975) estimated density at 30.3 individuals per hectare 
in August and 97.0 individuals per hectare in November, 
with an average home range diameter of 54.0 m. Densities 
in Nothofagus forest of Río Negro province, Argentina, 
ranged from 0 to 1.9 individuals per hectare in spring and 
increased to 4.2 to 17.9 in autumn (Pearson and Pearson 
1982). Lozada et al. (1996) reported a maximum of 40 in-
dividuals per hectare in steppe habitat in Río Negro prov-
ince, and Marconi (1988) recorded an even higher density 
(63 individuals per hectare) in southern Tierra del Fuego 
province, Argentina. Over four consecutive years, densities 
in steppe habitat in Río Negro, Argentina, peaked consis-
tently in March, with lows in September (Lozada et al. 
1996). Jaksic and Lima (2003) reviewed this history of 
population outbreaks.

In forest agroecosystems of central Chile, the home 
range varied between 1,779 m2 in winter to 2,776 m2 in 
spring (Muñoz- Pedreros et al. 1990). In Chilean temperate 
rainforest and shrubland- grassland, males increased their 
home range at the onset of the reproductive period while 
females maintained the same home range size throughout 
the year (L. C. González et al. 1982). The average home 
range in steppe areas of Río Negro varied from 548 m2 for 
females and 598 m2 for males during the nonreproductive 
season, and increased to 610 m2 and 1,307 m2 in reproduc-
tively active females and males, respectively (K. M. Heine-
mann et al. 1995). Home range was reduced substantially 
during outbreaks in southern Chile (L. A. González et al. 
2000). B. D. Patterson et al. (1989, 1990) examined the 
distribution, abundance, and habitat association along an 
elevational transect in a temperate rainforest in Chile; A. 
olivacea was the most frequently captured of the 10 small 
mammals sampled and occurred at all elevations as well as 
exhibited modal habitat preferences.
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Abrothrix sanborni Osgood, 1943
Sanborn’s Soft- haired Mouse

synonyms:
Akodon (Abrothrix) sanborni Osgood, 1943b:194; type 

locality “mouth of Rio Inio, south end of Chiloe Island 
[= Isla Grande de Chiloé],” Los Lagos, Chile.

Akodon sanborni: Cabrera, 1961:457; name combination.
Akodon longipilis sanborni: Mann, 1978:157; name com-

bination.
Abrothrix sanborni: Tamayo, Núñez, and Yáñez, 1987:5; 

fi rst use of current name combination.
description:  Small; coloration uniformly blackish- 

brown, including tail and feet, without indication of 
countershading; small, scantily haired ears; head and 
body length averaging 105 mm, tail about 76 mm (Os-
good 1943b). Skull delicate with narrow and elongate 
rostrum, trumpeted nasals, acuminate nasofrontal suture 
extending posteriad beyond line drawn between lacrimals, 
gracile zygomatic arches, and rounded braincase; infraor-
bital plates narrow and sloping, with conspicuous masse-
teric tubercles at base. Baculum “simple” (sensu Spotorno 
1992) and strongly curved at tip, lacking discrete apical 
elements.

distribution:  Abrothrix sanborni inhabits the 
coastal rainforests of southern Chile, including Isla Grande 
de Chiloé but not, insofar as known, the Guaitecas Archipel-
ago (Osgood 1943b; B. D. Patterson, unpubl. data). Pearson 
(1995) recorded this species at Lago Quillén, Neuquén, Ar-
gentina. At La Picada, Chile, it was signifi cantly more com-
mon at low elevations, and was not recorded at elevations 
above 820 m (B. D. Patterson et al. 1989).

selected localit ies  (Map 49): ARGENTINA: 
Neuquén, NW shore of Lago Quillén (Pearson 1995). CHILE: 
Aysén, Lago Atravesado (Figueroa et al. 2001), 4 km NW of 
Puerto Ibáñez (FMNH 130197); Los Lagos, Anticura, Parque 
Nacional Puyehue (MVZ 173501), 15 km E of Chepu, Isla 
Grande de Chiloé (Reis and Venegas 1987), Peulla, Parque 
Nacional Vicente Perez Rosales (FMNH 124050), mouth of 
Río Inio, Isla Grande de Chiloé (Osgood 1943b), Valle de la 
Picada (B. D. Patterson 1989).

subspecies :  Abrothrix sanborni is monotypic.
natural history:  Abrothrix sanborni is active both 

day and night (Meserve et al. 1982). Its diet includes high 
proportions of fungi, moderate amounts of larval and adult 
arthropods, plant foliage, seeds, and fruits (Meserve et al. 
1988). This species breeds in spring and summer (Figueroa 
et al. 2001). B. D. Patterson (1989, 1990) studied distribution, 
abundance, and habitat associations along an elevational 
transect in a temperate rainforest of Chile. Abrothrix san-
borni was caught at sites with dense canopy cover, tall trees, 
sparse shrub cover, deep litter, ground cover of bryophytes 
and bamboo, and gentle slopes (B. D. Patterson et al. 1990).

hershkovitzi B. D. Patterson, Gallardo, and Freas, re-
spectively,  were in de pen dent and recent derivatives of A. 
olivacea. The southern Andes and outlying islands  were 
extensively glaciated until the end of the Pleistocene (He-
usser 2003). Thus, territory currently occupied by A. oli-
vacea and these two insular derivatives would only have 
been available for colonization after glacial retreat, either 
by expanding low- latitude populations or by high- latitude 
relicts that managed to persist in refugia (Rodríguez- 
Serrano, Hernández, and Palma 2008; E. P. Lessa et al. 
2010). The apparent paraphyly of A. olivacea with respect 
to both markhami and hershkovitzi is to be expected, 
given their recent, post- Pleistocene origin. Although we 
regard hershkovitzi as a species, this phyloge ne tic place-
ment could support its potential synonymy with A. oliva-
cea, as we treat markhami Pine.

Map 52    Selected localities for Abrothrix olivacea (●). Contour line = 2,000 m.
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squared supraorbital edges, a comparatively well- developed 
although narrow interparietal, broad and nearly vertical 
to slightly inclined forward zygomatic plates, a palate that 
extends to (C. macronyx) or slightly posteriorly past the 
molars (C. megalonyx), small or indistinct posterolateral 
palatal pits, a deep and broad mesopterygoid fossa with 
a rounded to square anterior border, and comparatively 
deep parapterygoid fossae (Gyldenstolpe 1932; Reig 1987). 
The carotid circulation pattern is type 1 (sensu Voss 1988), 
characterized by an enlarged carotid canal and stapedial fo-
ramen and the supraorbital branch of the stapedial artery 
visible as a groove along the inferior surface of the squa-
mosal and alisphenoid bones and exiting through a spheno-
frontal foramen or anterior alar canal. An alisphenoid strut 
is absent. The mandible is strongly built, with the ramus 
much deeper than in Geoxus, Notiomys, or Pearsonomys. 
The coronoid pro cess is long and strong, and the capsular 
projection is of medium size (Reig 1987).

The upper incisors are fairly thick and robust, un-
grooved, and proodont (C. megalonyx) or orthodont (C. 
macronyx). Molars are moderately high, with a greater 
degree of hypsodonty than in other members of the tribe, 
rather large and broad in C. macronyx and smaller in C. 
megalonyx. M1 has a moderately reduced procingulum 
without an anteromedian fl exus; a parastyle is well devel-
oped. Upper molars have the para- and metafl exus strongly 
oriented backward; there is no mesofl exus on any teeth, 
as the para- and mesolophs are completely fused; a meso-
style is normally absent, and an enterostyle is totally miss-
ing. M3 is relatively well developed, about two- thirds the 
length of M2. The lower fi rst molar (m1) has an anterior- 
posteriorly compressed procingulum without an antero-
median fl exid in adult individuals and a well- developed 
prostylid. All lower molars have oblique ento- and postero-
fl exids, a more transverse metafl exid, coalesced mesoloph 
and paraloph, and lack both a mesostylid and ectostylid. 
The third lower molar is sigmoid- shaped, not reduced, 
more than three- quarters the length of m2 (Reig 1987).

Vertebral counts in nine individuals  were 13 thoracic, 
six lumbar, and 20– 22 caudal; the rib count was 13 (Step-
pan 1995).

Unlike Notiomys and Geoxus, Chelemys has a very 
large cecum (Pearson 1984). The stomach is unilocular- 
hemiglandular (Pardiñas, Udrizar Sauthier et al. 2008). 
Chelemys macronyx has a gall bladder (Voss 1991a); its 
presence is unknown for C. megalonyx.

synonyms:
Hesperomys: Water house, 1845:154; part (description of 

megalonyx).
Oxymicterus Gay, 1847:108; part (description of sca-

lops); incorrect subsequent spelling of Oxymycterus 
Water house.

remarks :  The species is dark, almost blackish in color 
and has smaller, more sparsely haired ears than Abrothrix 
longipilis. However, there are per sis tent reports of putative 
hybrids between them (see Pine et al. 1979; M. H. Gal-
lardo et al. 1988; Pearson 1995). Morphometric analyses by 
Yáñez et al. (1978) showed greater quantitative differences 
between sanborni and longipilis than among geographic 
samples of the latter. M. H. Gallardo et al. (1988), citing 
gross similarities in phenetic and immunodiffusion charac-
ters, suggested that sanborni was merely another geographic 
race of Abrothrix longipilis. However, Palma et al. (2010) 
documented that A. sanborni and A. longipilis  were nonsis-
ter species, based on phyloge ne tic analyses of mtDNA and 
nucDNA sequences. More recently, G. D’Elía, P. Teta, N. S. 
Upham, and B. D. Patterson (pers. obs.) have each uncov-
ered morphometric and mtDNA sequence evidence for two 
distinct groupings in A. sanborni as treated in this account.

Genus Chelemys Thomas, 1903
Pablo Teta, Ulyses F. J. Pardiñas, and Guillermo D’Elía

The genus Chelemys includes two species of medium- sized 
sigmodontine rodents of fossorial habits. It ranges from 
central Chile and west- central Argentina through the Andes 
south to the vicinity of the Straits of Magellan. Originally 
described as a subgenus of Akodon, Chelemys was later 
considered to be a distinct genus (J. A. Allen 1905; Thomas 
1919b, 1927d; Gyldenstolpe 1932) or was subsumed under 
Notiomys (Osgood 1925, 1943b; Ellerman 1941; Cabrera 
1961). Pearson (1984) and Reig (1972, 1987) established 
the basis for the current classifi cation, treating Chelemys 
as a distinct genus while also according generic rank to 
Geoxus and Notiomys. B. D. Patterson (1992a) made ad-
ditional morphological and morphometric comparisons 
among Chelemys and the other long- clawed Abrotrichini.

Chelemys is a medium- sized, stout, short- tailed mouse. 
The fur is short, soft, and dense. Ears are small and project 
above the fur only slightly, and the tail is short and very 
thickly clothed with hairs that completely cover the scales. 
The pollex possesses a distinct claw; forefeet are strong and 
digits II through V possess long and sharply pointed claws. 
Hindfeet are short and broad, also furnished with strong 
claws and possess a fringe of hairs along their lateral mar-
gins, although these are less developed than in Notiomys. 
The palms and  soles are naked; the plantar skin of the hind-
feet is squamate, and six large, rounded, and prominent 
pads are present; pedal digit V has a well- developed claw 
that reaches the second phalanx of dIV (Gyldenstolpe 1932).

The skull is robust, with a relatively short and broad 
rostrum, nearly quadrangular braincase, noninfl ated fron-
tals, an arcuately biconcave interorbital region with non-
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brera a ju nior synonym of G. v. michaelseni, a decision that 
has two major taxonomic consequences. First, Chelemys 
has only two living species, not three as has been listed in re-
cent compendia (e.g., Musser and Carleton 2005). Second, 
the southernmost limits of Chelemys are at about 50°30′S, 
not at a point farther to the south.

As currently understood, Chelemys is not monophy-
letic, based on phyloge ne tic analysis of both mitochondrial 
and nuclear DNA sequences, with C. megalonyx the sister 
to Notiomys edwardsi rather than to its present congener 
C. macronyx (Rodríguez- Serrano, Palma, and Hernán-
dez 2008; Feijoo et al. 2010; Teta, D’Elía, Pardiñas et al. 
2011). If the current abrotrichine generic classifi cation is 
to be maintained (i.e., Chelemysis to be considered a genus 
separate from Notiomys), a new generic name to contain 
C. macronyx is needed.

KEY TO THE SPECIES OF CHELEMYS:
1. Skull robust; incisors orthodont; anterior borders of 

zygomatic plates nearly vertical; anterior border of me-
sopterygoid fossa even with posterior face of M3; bullae 
small; width of manus about 5 mm  . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Chelemys macronyx

1′. Skull more delicate; incisors proodont; anterior borders 
of zygomatic plates moderately slanted posteriorly up-
ward; anterior border of mesopterygoid fossa posterior 
to the M3; bullae larger; width of manus about 7 mm  .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Chelemys megalonyx

Chelemys macronyx (Thomas, 1894)
Andean Long- clawed Mouse

synonyms:
Acodon macronyx Thomas, 1894b:362; type locality “East 

side of the Andes, near Fort San Rafael, Province of 
Mendoza,” Argentina. Pearson and Lagiglia (1992; see 
also Reise and Gallardo 1990:79; Pearson and Christie 
1991:126) questioned the designated type locality, argu-
ing that the actual provenance was probably near Vol-
cán Peteroa, on the Argentinean- Chilean border.

Akodon (Chelemys) vestitus Thomas, 1903c:242; type 
locality “Valle del Lago Blanco, Cordillera region of 
Southern Chubut Territory, Patagonia,” Argentina; fur-
ther restricted to “Estancia Valle Huemules (45.94°S, 
71.91°W, 593 m, Río Senguerr, Chubut)” by Pardiñas 
et al. (2007:406).

Chelemys vestitus: Thomas, 1919b:207; name combination.
Notiomys connectens Osgood, 1925:120; type locality 

“Villa Portales [38.45°S, 71.37°W], Province of Cautin 
[Araucanía], Chile. Altitude 3,300 ft.”

Notiomys macronyx: Osgood, 1925:122; name combina-
tion.

Notiomys vestitus: Osgood, 1925:123; name combination.

Oxymycterus: Philippi, 1872:445; part (inclusion of meg-
alonyx and scalops).

Acodon Thomas, 1894b:362; part (description of 
macronyx).

Akodon: E.- L. Trouessart, 1897:538; part (listing of meg-
alonyx and macronyx).

Mus: Philippi, 1900:57; part (description of microtis).
Akodon (Chelemys) Thomas, 1903c:242; type species Hes-

peromys megalonyx Water house, as subgenus.
Chroeomys: Thomas, 1916i:340; part (described as subge-

nus, included scalops Gay).
Chelemys: Thomas, 1919b:207; fi rst use intended to repre-

sent a valid genus.
Notiomys: Osgood, 1925:121; part (listed megalonyx, 

macronyx, and vestitusas species; described connectens 
as species and alleni as subspecies of vestitus).
remarks :  Oxymycterus delfi ni Cabrera 1905 (type 

locality: “Punta Arenas”) is known only by the type speci-
men, which is lost (Osgood 1943b:166; Cabrera 1961:471). 
This form was treated as allied to Notiomys vestitus alleni (= 
Chelemys macronyx) (Osgood 1925), C. megalonyx (Mann 
1978; Tamayo and Frassinetti 1980), or as a distinct species 
under the genera Microxus (Tate 1932h) or Chelemys 
(W. E. Johnson et al. 1990; Musser and Carleton 2005). 
Our evaluation of the original description casts doubt on the 
generic allocation of delfi ni. First, even though the external 
mea sure ments of delfi ni are broadly consistent with those 
reported for large series of Chelemys, their combination 
seems unlikely in the same individual, as fi rst noted by Os-
good (1943b:166). Second, the greatest length of the skull 
and upper molar length are much less than those of typi-
cal C. macronyx (e.g., upper toothrow length = 4.5 mm in 
delfi ni vs. 5.4– 5.9 in C. macronyx [B. D. Patterson 1992a]). 
According to the original description, delfi ni has a nearly 
uniform coloration, and its tail annulations are clearly vis-
ible (Cabrera 1905:15). By contrast, both known Chelemys 
species generally show countershading and have very thickly 
haired tails in which the hairs hide the scale annulations (B. 
D. Patterson 1992a). Finally, as Cabrera (1905:16) stated, 
“El tercer molar inferior es casi como una tercera parte del 
que le precede” [the third lower molar is almost a third of 
the preceding one (translation ours)]. This dental feature is 
especially different from the condition in Chelemys, where 
m3 is almost equal in size to m2. Thus, the inclusion of 
delfi ni Cabrera in Chelemys lacks convincing support.

Our comparisons with other southern abrotrichines, in-
cluding Abrothrix lanosa, A. olivacea, and Geoxus valdivia-
nus, suggest to us a connection between delfi ni and Geoxus, 
especially southern populations usually included in the sub-
species G. v. michaelseni. Both delfi ni and michaelseni have 
a uniformly dark color and, most importantly, small third 
lower molars. We thus consider Oxymycterus delfi ni Ca-
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Udrizar Sauthier et al. 2008; V. L. Roldán 2010). Scat-
tered, isolated populations occur through central Patago-
nia in suitable environments (Teta et al. 2002; Pardiñas, 
Teta et al. 2003). In Chile, C. macronyx is known from 
mainly along the Andes, but in the southernmost portion 
of its distribution it reaches lowlands close to the Pacifi c 
Ocean. The northernmost record for Chile is based on a 
specimen (LCM 1761) collected with the type series of Lox-
odontomys pikumche (Spotorno, Cofre et al. 1998; Teta, 
Pardiñas, and D’Elía 2011). Remarkably, C. macronyx is 
absent from several well- studied communities in the Valdiv-
ian forest, such as those at La Picada, Osorno (B. D. Patter-
son et al. 1989), and Fundo San Martín (Murúa et al. 1987, 
in which article the name “Chelemys spp.” [pg. 730] refers 
to Pearsonomys).

The known fossil record of C. macronyx is restricted 
to the Holocene of Argentinean Patagonia (Pearson and 
Pearson 1993, Pardiñas 1998, 1999a; Teta, Andrade, 
and Pardiñas 2005; Udrizar Sauthier 2009). This rodent 
has been extralimitally recorded in Late Holocene as-
semblages both in northwestern Patagonia (Pilcaniyeu; 
Teta, Andrade, and Pardiñas 2005) and the southernmost 
mainland (Pali Aike; Pardiñas, Teta, Formoso, and Bar-
berena 2011). However, the species is absent in the Late 
Pleistocene- Holocene sequence of Cueva del Milodón 
(Simonetti and Rau 1989; U. F. J. Pardiñas, unpubl. data), 
an area where it is present today. Both situations suggest 
that this species experienced one or more expansion- 
retraction events, involving hundreds of kilometers (Teta, 
Andrade, and Pardiñas 2005; Pardiñas, Teta, Formoso, 
and Barberena 2011). This dynamic is supported by phy-
logeographic analyses of mtDNA cytochrome-b gene se-
quences (Alarcón et al. 2011).

selected localit ies  (Map 53): ARGENTINA: 
Chubut, 41 km W of Alto Río Senguerr (CNP- E 473), 
Cabaña Arroyo Pescado (CNP- E 327), Cholila (CNP- E 
135), Establecimiento La Ollada (CNP- E 291), Estan-
cia San Pedro (Teta et al. 2002), Estancia Santa María, 
Puesto El Chango (CNP- E 328), Paso del Sapo (Pardiñas, 
Teta et al. 2003), Sierra de Tepuel, Cañadón de la Madera 
(CNP 2374), 4 km S of Tres Banderas (CNP- E 75); Men-
doza, Cerro Colorado (Alarcón et al. 2011), Laguna del 
Diamante (OMNH 23520), Laguna de la Niña Encan-
tada (Massoia et al. 1994a; CNP- E 55); Neuquén, Arroyo 
Covunco and RNN°40 (CNP- E 87), Cueva Traful I (CNP-
 E 595), 12 km NE of Refugio Parque Provincial Tromen 
(CNP- E 529); Río Negro, Cañadón Quetrequile (CNP- E 
284), Puesto de Hornos, Estancia Maquinchao (Teta et al. 
2002); Santa Cruz, Alero Destacamento Guardaparque 
(CNP- E 103), 8 km N of El Chaltén (CNP- E 418), Cerro 
Comisión (CNP- E 413), Cueva de las Manos (CNP- E 47). 
CHILE: Aysén, 3 km N of Coyhaique, Reserva Nacional 

Notiomys vestitus alleni Osgood, 1925:124; type locality 
“upper Rio Chico, Santa Cruz, southern Argentina.” 
Our reconstruction of the itinerary followed by J. B. 
Hatcher (1903), the collector of the type specimen, indi-
cates that this locality is Estancia Tucu Tucu (ca. 48.42°S, 
71.78°W), Río Chico, Santa Cruz, Argentina.

Chelemys vestitus fumosus Thomas, 1927d:654; type lo-
cality “Sierra de Pilpil, 2000 m,” about 15 km S San 
Martín de Los Andes (40.20°S, 71.25°W), Lácar, Neu-
quén, Argentina.

Chelemys macronyx: Gyldenstolpe, 1932a:126; fi rst use of 
current name combination.

Chelemys vestitus vestitus: Gyldenstolpe, 1932a:126; name 
combination.

Chelemys connectens: Gyldenstolpe, 1932a:127; name 
combination.

Chelemys vestitus alleni: Gyldenstolpe, 1932a:127; name 
combination.

Notiomys macronyx macronyx: Osgood, 1943b:159; 
name combination.

Notiomys macronyx vestitus: Osgood, 1943b:162; name 
combination.

Notiomys macronyx alleni: Osgood, 1943b:165; name 
combination.

Notiomys vestitus fumosus: Ellerman, 1941:425; name 
combination.
description:  Large and robust, with relatively 

short ears and tail (total length 182– 209 mm; tail length 
52– 63 mm); claws on forefeet long (ca. 6– 7 mm); fur 
thick and short, dark olive brown to dark coffee dorsally 
and buffy brown to grayish or whitish on venter. Ven-
tral color often extends onto sides, sharply demarcated 
from dorsum in most individuals. Average mass 66.7 g 
(range 43– 86 g; Pearson 1983). Skull characterized over-
all by robustness (greatest length 30.4– 32.2 mm), squared 
outline, and broad rostrum; zygomatic plates high, with 
anterior borders nearly vertical and without upper free 
borders; incisive foramina long, reaching protocones of 
M1s; anterior border of mesopterygoid fossa even with 
posterior faces of M3s; bullae small; upper incisors ortho-
dont, faced with pale orange enamel; molars large and 
heavy (upper toothrow 5.4– 5.9 mm) with developed me-
solophs usually fused to paracones. Both B. D. Patterson 
(1992a) and Kelt (1994) provided external and cranial 
mea sure ments.

distribution:  Chelemys macronyx occurs in the 
southern Andean portions of Argentina and Chile, from 
about 33.5°S south to 52°S. Most of its range is in Argen-
tina, where the species is mainly found in a narrow band of 
high- elevation open areas and forested environments, from 
southwestern Mendoza to southwestern Santa Cruz prov-
inces (Osgood 1943b; Pardiñas, Teta et al. 2003; Pardiñas, 
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also occurs in moist habitats or under shrubs in semiarid 
steppes or in areas of lush grasses and loose soils with 
scattered canopy of N. pumilio or N. antarctica (Pearson 
1983; Kelt 1994). In Malleco, Chile, it prefers deep soils in 
forested to shrubby areas (Greer 1966). This mouse is pri-
marily subterranean, and can be both diurnal and noctur-
nal. During winter, Chelemys constructs networks under 
the snow, especially in areas with a dense cover of aman-
cay lilies (Alstroemeria aurantiaca) in Nothofagus forests. 
Such networks may cover almost one- third of the surface 
over an area of 10– 30 m2 (Pearson 1984). Stomach con-
tents have included arthropods, green vegetable matter, and 
fungi (Pearson 1983).

Population densities in mixed Nothofagus betuloi-
des– N. pumilio forest and in pure stands of N. antarc-
tica in Río Negro province, Argentina, varied between 
1.1 (November) and 14.7 (May) and 0 (November) and 
1.3 (May) individuals per hectare, respectively (Pearson 
and Pearson 1982). In a high elevation shrubby area ( 
>2,000 m) in central Chile, Mella (2006) found densi-
ties that varied between 1.6 (spring) and 17.2 (summer). 
Testes in reproductively active males ranged from 11 to 
14 mm long, and vesicular glands  were 10 mm or longer 
(Pearson 1983). Both Pearson (1983) and Kelt (1994) 
described the age structure and reproductive cycles. 
The breeding season seems to begin abruptly when the 
ground is still covered by snow and continues for a con-
siderable period during spring and summer. Individuals 
of both sexes may begin breeding before reaching full 
adult size (Pearson 1983). One pregnant female carried 
four embryos, another fi ve (Pearson 1983). The autumn 
population included two age groups, one composed of 
young of the year and the other of adults >1 year in age; 
the spring population was composed almost entirely of 
adults born the preceding spring or summer (Pearson 
1983). Individuals born at the beginning of the reproduc-
tive season do not venture from their burrows until late 
spring (Kelt 1994).

remarks :  Both Mann (1978) and Tamayo Frassi-
netti (1980) considered Chelemys macronyx to be a sub-
species of C. megalonyx. According to Osgood (1943b), 
Notiomys connectens Osgood (1923) is a composite of a 
Chelemys skin and an Abrothrix skull; to fi x the name, 
Osgood (1943b) selected the skin as the holotype of con-
nectens and placed the name in his synonymy of Notio-
mys macronyx vestitus. Chelemys angustus Thomas, 
1927, was based on a specimen of Abrothrix longipilis 
(see Pearson 1984).

Specimens from southwestern Mendoza and considered 
to be topotypes have 2n = 54, FN = 62, and four microchro-
mosomes (A. A. Ojeda et al. 2005). Specimens from Bari-
loche (Argentina), Paso de Pino Hachado, and Coyhaique 

Coyhaique, Laguna Venus (Kelt 1996), Osorno, Paso Puye-
hue (Reise and Venegas 1987), Sector el Manzano (Alarcón 
et al. 2011); Araucanía, Paso de Las Raíces, 58 km W of 
Curacautín (Reise and Venegas 1987); Biobío, 7 km below 
Termas Chillán (Reise and Venegas 1987); Magallanes y 
Antártica Chilena, Cueva del Milodón (U. F. J. Pardiñas, 
unpubl. data), Laguna Lazo, Lake Sarmiento, Última Espe-
ranza (Osgood 1943b); Maule, Baño San Pedro, Romeral 
(MNHNC 298 JCT); Santiago, Las Melosas (Pardiñas, 
Teta, Formoso, and Barberena 2011).

subspecies :  Although four trinomials have been 
used for C. macronyx, the reality of these supposed taxa 
has never been evaluated by a rigorous assessment of mor-
phological variation. A phylogeographic analysis based on 
mtDNA sequences retrieved a shallow genealogy for C. 
macronyx that is geo graph i cally structured into two well- 
supported and allopatric clades. One of these is distributed 
at high- Andean localities in the Argentinean provinces of 
Mendoza and northern Neuquén, and the other clade oc-
cupies most of the distributional range of the species at 
medium- to low- elevation localities in northwestern Neu-
quén, Chubut, and Santa Cruz provinces in Argentina as 
well as Aysén and Magallanes y Antártica Chilena regions 
in Chile. The northern clade appears to have been demo-
graphically stable, while the southern clade shows a signal 
of recent demographic expansion. Divergence between the 
two main clades found is limited (i.e., 2.3% at the mtDNA 
cytochrome-b gene), supporting a relatively recent origin, 
with expansion from late Pleistocene refugia. A study in 
progress, based on cranial anatomy and metrics, indicates 
two distinct morphotypes in C. macronyx that are con-
gruent with the phylogroups uncovered by Alarcón et al. 
(2011). Northern samples are characterized by a mesopter-
ygoid fossa with a rounded anterior border and both large 
and nearly circular foramina ovale; central and southern 
samples have a squared anterior border to the mesoptery-
goid fossa and ovate to piriform foramina ovale. One of 
us (PT) believes that two subspecies are recognizable, the 
nominotypical C. m. macronyx for northern samples and 
C. m. vestitus for central and southern ones. Under this 
treatment, alleni Osgood, for which a haplotype from 
a topotypic specimen was included in the Alarcón et al. 
(2011) study, is a ju nior synonym of vestitus Thomas. The 
same would likely apply to fumosus Thomas, for which 
haplotypes recovered from specimens collected near its 
type locality belong to the central- southern clade. Further 
analyses incorporating larger geographic coverage, espe-
cially in Chile, combined with variation at nuclear loci are 
needed to test this hypothesis.

natural history:  Chelemys macronyx lives pri-
marily in Nothofagus pumilio forest, from timberline to 
the edge of the precordilleran steppe (Pearson 1983). It 
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Akodon (Chelemys) megalonyx: Thomas, 1903c:242; 
name combination.

Notiomys megalonyx: Osgood, 1925:12; name combina-
tion.

Chraeomys scalops: Gyldenstolpe, 1932a:123; name com-
bination.

Chelemys megalonyx: Gyldenstolpe 1932a:126; fi rst use of 
current name combination.

Notiomys megalonyx megalonyx: Osgood, 1943b:157; 
name combination.

Notiomys megalonyx microtis: Osgood, 1943b:158; name 
combination.
description:  Medium- sized, mole- like mouse, 

with elongated front claws (<6 mm), thick pelage, and 
short tail (total length <180 mm; tail <60 mm); fur long, 
soft, nearly uniform grayish brown above and gray-
ish white below; chest with brown mark; tail uniformly 
brown. Skull more elongated and gracile than that of C. 
macronyx; frontal sinuses well infl ated; nasals narrow 
with parallel borders; nasofrontal suture U-shaped and 
extends posteriad to level of lacrimals; braincase globose; 
zygomatic plates without upper free border, with anterior 
margins convex and inclined backward with noticeable 
masseteric- like tubercle; incisive foramina do not reach 
beyond anterior faces of M1s; palate long and fl at; me-
sopterygoid roof fully ossifi ed or with vacuities reduced 
to narrow slits; bullae well infl ated; incisors proodont, 
with pale orange to whitish enamel; upper molar series 
slightly divergent anteriorly; molars comparatively small 
and narrow (upper toothrow <5 mm); M3 more reduced 
than in C. macronyx.

distribution:  This species is known from only a 
few scattered localities in an apparently disjunct distri-
bution in coastal central Chile (Osgood 1943b; Mann, 
1978). In the north, it is limited to the Coquimbo to San-
tiago regions and in the south to Araucanía, and presum-
ably Maule regions, with no rec ords from intervening 
regions.

selected localit ies  (Map 54): CHILE: Ar-
aucanía, Comuna de Victoria, cuenca del Río Quino, 
near Curacautín (V. Quintana 2009), Temuco (Osgood, 
1943b); Coquimbo, Parque Nacional Fray Jorge (UACH 
1462, 2732); Santiago, Rinconada de Maipú (MNHN 
1545, 1546; J. Yáñez, pers. comm.); Valparaíso, La Ligua 
(USNM 391799), Lake of Quintero (Water house 1845), 
Olmué (Osgood 1925), Valparaíso (Osgood 1943b).

subspecies :  Osgood (1943b) recognized two sub-
species, the nominotypical C. m. megalonyx (Water house), 
found around Valparaíso in the north, and C. m. microtis 
(Philippi), with type locality unspecifi ed but somewhere in 
Maule province, in the southern portion of the distribu-
tion. As noted by Osgood (1943b), the inclusion of microtis 

(Chile) show the same autosomal complement but differ 
in the number of microchromosomes (unpubl. data cited 
by A. A. Ojeda et al. 2005). It is noteworthy that Pearson 
(1984) reported a 2n = 52 complement for individuals from 
Bariloche and Castaño Overo, northwestern Patagonia. 
The biological and taxonomic signifi cance of these differ-
ences remain unclear.

Chelemys megalonyx (Water house, 1845)
Chilean Long- clawed Mouse

synonyms:
Hesperomys megalonyx Water house, 1845:154– 155; type 

locality “Chile . . .  Lake of Quintero,” Valparaíso, Chile.
Oxymicterus scalops Gay, 1847:108; type locality “cam-

pos de las provincias centrales,” Chile.
A[codon] megalonyx: Thomas, 1894b:362; name combi-

nation.
Akodon megalonyx: E.- L. Trouessart, 1897:538; name 

combination.
Mus microtis Philippi, 1900:57; type locality “E provincia 

Maule,” Chile.

Map 53    Selected localities for Chelemys macronyx (●). Contour 
line = 2,000 m.
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area of arid Mediterranean thorn- scrub with remnants of fog 
forests at higher elevation near the city of Coquimbo, and 
from disturbed forest along the Río Quino in the municipal-
ity of Victoria, Malleco province (V. Quintana 2009).

remarks :  Mann (1978) and Tamayo and Frassinetti 
(1980) listed delfi ni Cabrera (see Remarks under genus), 
along with macronyx Thomas, as subspecies of C. megal-
onyx. ?Oxymycterus niger Philippi, 1872:445 has been 
considered a synonym of this species by some authors (e.g., 
Gyldenstolpe 1932:126), presumably following the tentative 
remarks made by Osgood (1925:122). However, the holo-
type of niger is lost, and, as recognized by Osgood (1925, 
1943b), the allocation of niger to megalonyx is uncertain.

Genus Geoxus Thomas, 1919
Pablo Teta, Ulyses F. J. Pardiñas, and Guillermo D´Elía

The monotypic genus Geoxus is mostly restricted to humid 
habitats, such as forest, shrublands, and wetlands; in Chile 
from about 36°S south to Fuerte Bulnes (53°40′S) and in 
Argentina from 39°S to Santa Cruz province (47°S; Osgood 
1943b; Pearson 1995). Osgood (1925, 1943b) reviewed the 
genus as part of his broad concept of Notiomys. Thomas 
(1927d) was the fi rst to defend generic status, a position later 
promoted by Pearson (1984; see Reig 1987). Maximum par-
simony and likelihood analyses of mtDNA cytochrome-b 
and nucDNA sequences suggested that Geoxus is closely re-
lated to Pearsonomys (M. F. Smith and Patton 1999; D’Elía, 
Ojeda et al. 2006). However, as currently conceived, the 
genus is non- monophyletic because northern populations 
form a clade sister to Pearsonomys with southern popula-
tions sister to that clade (E. P. Lessa et al. 2010; see further 
discussion in the tribal account). Except as noted, the fol-
lowing account is based on Osgood (1943b) and Pearson 
(1983, 1984), each of whom should be consulted for further 
details (see also B. D. Patterson 1992a). Our descriptions of 
the skull and molars are taken from Reig (1987).

The body shape is highly modifi ed for fossorial life. The 
size is small (head and body length about 96 mm, tail length 
45 mm, and mass 25 g). The fur is velvety and mole- like; 
the upper parts vary from blackish brown to olive brown, 
and the under parts are only slightly paler than the upper 
parts, slaty gray to brown. The ears are small but pinnae 
are visible externally; the tail is shorter than half the length 
of head and body, may be unicolored or indistinctly bicol-
ored, and is very thickly clothed with hairs that conceal the 
scales. The pollex and other digits of the forefeet have long 
and strong claws; those of the hindfeet are much shorter, 
without a fringe of hairs along their lateral margins. Both 
palms and  soles are naked, with pads smooth and rounded 
(Gyldenstolpe 1932; Reig 1987).

Philippi in C. megalonyx is questionable, as some mea sure-
ments of the holotype (tail length, hindfoot length) are much 
smaller than typical of megalonyx. Apparently, the only 
known specimen collected at a precisely known locality, 
and referable without question to Philippi’s microtis, is BM 
8.3.1.15 from Temuco (identifi ed by Osgood 1943b:159). 
We provisionally assign specimens reported by V. Quintana 
(2009) from a forest fragment near Curacautín to Philippi’s 
microtis, although no voucher was preserved and both an 
available photograph and mea sure ments taken in the fi eld 
are equivocal. It is possible that this record is of C. macro-
nyx, not C. megalonyx. The presence of C. megalonyx in the 
lowlands of south- central Chile requires adequate documen-
tation. No recent study has assessed the distinction between 
the two subspecies recognized by Osgood (1943b).

natural history:  Almost nothing is known about 
the ecol ogy of this rodent. It is semifossorial and digs tun-
nels, preferably in humid soils, with burrow openings usually 
protected by rocks, shrubs, or fallen logs (Mann 1978). Ko-
ford (1955) mentioned the capture of one individual between 
shrub and cactus at the foot of a long steep slope. Mann 
(1978) reported this rodent in dense mesophitic forest and 
shrubby coastal areas. Chelemys megalonyx appears to be 
rare, or at least very diffi cult to trap. Recently collected speci-
mens come from Parque Nacional Fray Jorge, a protected 

Map 54    Selected localities for Chelemys megalonyx (●); distribution is 
mapped as disjunct (see Subspecies). Contour line = 2,000 m.
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pair lying lateral to the glans penis and a much smaller pair 
near the midventral margin of the prepuce; these glands do 
not exceed the prepuce in length. The bulbourethral, dorsal 
and anterior prostates, and ampullary glands are unusually 
large and well developed (Voss and Linzey 1981).

synonyms:
Oxymycterus: Philippi, 1858:303; part (description of 

valdivianus).
[Acodon]: Thomas, 1894b:362; part (description of 

macronyx).
Hesperomys (Acodon): Matschie, 1898:5; part (descrip-

tion of michaelseni).
Mus (Oxymycterus): Philippi, 1900:21; part (listing of 

valdivianus).
Acodon (Chelemys): J. A. Allen, 1905:80; part (listing of 

michaelseni).
Geoxus Thomas, 1919b:208; type species Geoxus fossor 

Thomas, by original designation.
Notoxus Thomas, 1919b:209; lapsus calami for Geoxus 

Thomas.
Notiomys: Osgood, 1925:115; part (listing of valdivianus, 

fossor, and michaelseni; description of auraucanus and 
chiloensis).

Geoxus valdivianus (Philippi, 1858)
Valdivian Long- clawed Mouse

synonyms:
Oxymycterus valdivianus Philippi, 1858:303; type locality 

“Valdivia,” Los Ríos, Chile.
[Acodon] valdivianus: Thomas, 1894b:363; name combi-

nation.
Hesperomys (Acodon) michaelseni Matschie, 1898:5; type 

locality “Süd- Patagonien, Punta Arenas,” Magallanes y 
Antártica Chilena, Chile.

Mus (Oxymycterus) valdivianus: Philippi, 1900:21; name 
combination.

Oxymycterus microtis J. A. Allen, 1903b:189; type locality 
“Pacifi c slope of the Cordilleras, near the head of the 
Rio Chico de Santa Cruz,” Argentina. Our reconstruc-
tion of the itinerary followed by J. B. Hatcher and O. A. 
Peterson, the collectors of the type specimen, indicates 
that this locality corresponds to a point in front of Es-
tancia Tucu Tucu (ca. 48.46°S, 71.98°W), Río Chico, 
Santa Cruz, Argentina.

Akodon (Chelemys) michaelseni: J. A. Allen, 1905:80; 
name combination.

Notiomys michaelseni: E.- L. Trouessart, 1904:436; name 
combination.

Notiomys microtis: E.- L. Trouessart, 1904:436; name 
combination.

Geoxus fossor Thomas, 1919b:208; type locality “Maiten [= 
El Maitén, Cushamen], W. Chubut. 700 m,” Argentina.

The skull is slender and rather delicately built, with a 
long and narrow rostrum. The premaxillary bones extend 
to or end slightly anterior to the nasals; the frontal region 
is infl ated; the interorbital region has smooth and rounded 
sides so that supraorbital edges are not square shaped; and 
the interparietal is narrow and short. In lateral view, the zy-
gomatic plates are reduced, narrow, and slanted posteriorly 
from bottom to top; the alisphenoid is anteriorly expressed 
to hide the (sometimes incomplete) sphenofrontal foramen 
and the anterior lacerate foramen. The incisive foramina are 
long, extending to or between the anterior borders of M1; 
the palate is long, extending slightly behind the level of the 
third molars, and lacks posterior palatal pits. The pterygoid 
region is long; the mesopterygoid fossa has nearly parallel 
sides and a squared anterior border. The stapedial pro cess 
of the bulla is fused to the parapterygoid. The mandible is 
particularly slender, with a smooth diastema, short coronoid 
pro cess, and small capsular projection; the condyloid pro-
cess not inclined inward (Reig 1987).

The incisors are rather slender, and the upper ones 
orthodont. The molars are small, narrow, simple, and 
brachydont. The upper molars have transversely oriented 
para- and metafl exi, a mesofl exus is absent, and the para- 
and mesoloph are coalesced; both mesostyle and antero-
style are missing. M1 has a reduced procingulum, shallow 
anterofl exus, and no anteromedian fl exus. |M3 is greatly 
reduced, less than two- thirds the length of M2, without a 
metacone and round in occlusal view. The lower molars 
have transverse lophids and fl exids with little infolding. 
The procingulum of m1 is narrow and lacks an anterome-
dian fl exid, and a protostylid is present; m3 is also reduced, 
less than three- fourths the length of M2, and with a simpli-
fi ed enamel pattern (Reig 1987).

The axial skeletal elements in Geoxus have modal 
counts of 13 ribs and 13 thoracic, six lumbar, and 20– 23 
caudal vertebrae (Steppan 1995).

The stomach is unilocular hemiglandular. The antrum, 
which is covered by glandular epithelium, is larger than 
the corpus, which in turn is mostly covered by cornifi ed 
epithelium; glandular epithelium from the antrum extends 
to the corpus and surpasses to the left of the esophageal 
orifi ce (Carleton 1973). A caecum is absent (Reig 1987), 
but a gall bladder is present (Voss 1991a).

The penis of Geoxus has a prominent dorsal hood ex-
tending beyond the terminal crater; there are large urethral 
fl aps, with each bearing at its distal end a medially directed 
spine, and three cartilaginous digits, with the central one 
larger than both laterals and with its tip protruding from the 
crater. The baculum is ventrally keeled and has a rounded 
and prominent head. Its base resembles an equilateral trian-
gle with a notch on its proximal face (Hooper and Musser 
1964). Geoxus has two pairs of preputial glands, a large 
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(CNP- E 323), Capilla El Triana (CNP- E 449); Neuquén, 
Cueva Traful I (Pearson and Pearson 1993), south margin 
of Lago Caviahue (CNP 812), bridge on RPN°13 over Río 
Carreri (Pardiñas, Teta et al. 2003); Río Negro, Cerro Le-
ones (Pearson and Pearson 1993), Cabaña Cacique Foyel 
(Udrizar Sauthier, Andrade, and Pardiñas 2005); Santa 
Cruz, near Estancia Tucu Tucu (type locality of Oxymyc-
terus microtis J. A. Allen). CHILE: Aysén, ca. 15 km E of 
Puerto Chacabuco, 15 km S of Aysén, NW end of Lago 
Riesco (Kelt 1996), El Manzano (E. P. Lessa et al. 2010); 
Araucanía, Reserva Nacional Malalcahuello (E. P. Lessa 
et al. 2010), Villarica (UACH 2450); Biobío, Isla Mocha 
(Osgood 1943b), vicinity refugio Club Andino Alemán on 
W side of Chillán Volcano (Reise and Venegas 1987); Los 
Lagos, Isla Grande de Chiloé, Río Inio (Osgood 1943b), 
La Picada (UACH 3488), Puyehue (UACH 5428); Los 
Ríos, Costa Río Caunahue (E. P. Lessa et al. 2010), Fundo 
San Martín, San José, Valdivia (UACH 700); Magallanes 
y Antártica Chilena, Cueva del Milodón (U. F. J. Pardi-
ñas, unpubl. data), Fuerte Bulnes ( http:// www .fl ickr .com /
photos /martinezpina /5331904118 /in /photostream /), Punta 
Arenas (type locality of Hesperomys (Acodon) michaelseni 
Matschie); Maule, Reserva Nacional Los Queules (Saave-
dra and Simonetti 2001).

subspecies :  Osgood (1943b), Cabrera (1961), and 
Mann (1978) each recognized six subspecies in G. valdivi-
anus (G. v. bicolor, G. v. bullocki, G. v. chiloensis, G. v. fos-
sor, G. v. michaelseni, and G. v. valdivianus). This hypothesis 
has yet to be tested using modern morphological and/or mo-
lecular methodologies (also see comment under Remarks).

natural history:  Geoxus valdivianus is a forest 
dweller that occurs in pure and mixed stands of Nothofa-
gus, although it may be caught occasionally in lush mead-
ows or in marshes bordering forests, in areas with heavy 
undergrowth of cane and Berberis shrubs, in small clumps 
of Nothofagus pumilio surrounded by pasture, or at tim-
berline in tussock grass with patches of Araucaria araucana 
or low bushes of Nothofagus (Greer 1965; Reise and Ven-
egas 1974; Pine et al. 1979; Pearson 1983, 1984). More 
recently, K. García et al. (2011) caught one individual in an 
exotic plantation of Pinus contorta. Population densities 
in Nothofagus forests of Río Negro, Argentina, varied be-
tween 0.4 and 0.5 animals per hectare (Pearson and Pear-
son 1982). This species is active both during the day and 
night, and eats small invertebrates (e.g., adult and larval 
arthropods and annelids), vegetation, and fungi (Pearson 
1983; Meserve et al. 1988). It is partially subterranean but 
often is found in dense litter or herbaceous vegetation in 
runaways alongside logs (Pearson 1983, 1984; Kelt 1994). 
It may use tunnels made by other rodents (e.g., Aconae-
mys), or it may make its own burrows in soft soil rich in 
humus (Pearson 1983, 1984; see also Greer 1965).

Notoxus fossor: Thomas, 1919b:209; lapsus calami.
N[otoxus?]. microtis: Thomas, 1919b:209; name combi-

nation.
[Geoxus] michaelseni: Thomas, 1919b:209; name combi-

nation.
N[otoxus?]. michaelseni: Thomas, 1919b:209; name combi-

nation.
[Geoxus] valdivianus: Thomas, 1919b:209; fi rst use of 

current name combination.
Notiomys valdivianus: Osgood, 1925:115; name combina-

tion.
Notiomys valdivianus araucanus Osgood, 1925: 117; type 

locality “Tolhuaca, Province of Malleco, [Araucanía,] 
Chile.”

Notiomys valdivianus chiloensis Osgood, 1925:117; 
type locality “Quellon [= Quellón], Chiloe Island [Isla 
Grande de Chiloé, Los Lagos,] Chile.”

Notiomys fossor: Osgood, 1925:118; name combination.
Geoxus valdivianus valdivianus: Gyldenstolpe, 1932a:124; 

name combination.
Geoxus valdivianus araucanus: Gyldenstolpe, 1932a:125; 

name combination.
Geoxus valdivianus chiloensis: Gyldenstolpe, 1932a:125; 

name combination.
Notiomys valdivianus bullocki Osgood, 1943b:154; type 

locality “Mocha Island, coast of southern Chile, Prov-
ince of Arauco [Biobío].”

Notiomys valdivianus valdivianus: Osgood, 1943b:151; 
name combination.

Notiomys valdivianus bicolor Osgood, 1943b:155; type lo-
cality “Casa Richards, Rio Nirehuao [= Río Ñirehuao], 
[Aysén,] Chile. Lat. 45°3′S [45.260°S, 71.705°W].”

Notiomys valdivianus michaelseni: Osgood, 1943b:156; 
name combination.

Notiomys valdivianus fossor: Cabrera, 1961:473; name 
combination.

G[eoxus]. v[aldivianus]. fossor: Pearson, 1984:232; name 
combination.
description:  As for the genus.
distribution:  Chile from about 36ºS, including 

Mocha and Chiloé islands, to the Straits of Magellan; and 
southwestern Argentina, in Nothofagus forests and pre-
cordilleran steppes, from central Neuquén province south 
to Santa Cruz province (Osgood 1943b; Pearson 1983, 
Pardiñas, Teta et al. 2003). Saavedra and Simonetti (2001) 
reported isolated populations in coastal patches of temper-
ate forest in central Chile. The fossil record is restricted to 
Holocene deposits in the Argentinean Patagonia (Pearson 
and Pearson 1993; Pardiñas 1998, 1999a).

selected localit ies  (Map 55): ARGEN-
TINA: Chubut, El Maitén (type locality of Geoxus fossor 
Thomas), 6.5 km W of bridge over Río Tecka, on RPN°17 
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Lessa et al. 2010), suggesting that at least two species are 
contained in our current concept. If so, names are available 
from the current list of subspecies epithets.

The diploid number of a specimen of Geoxus from Río 
Negro, Argentina, was 2n = 52, with one pair of large sub-
telocentric autosomes, two pairs of very small metacentrics, 
remaining autosomes acrocentric, a large submetacentric 
X chromosome, and a very small metacentric Y chromo-
some (Pearson 1984). Chilean specimens apparently have a 
2n = 56 karyotype (M. H. Gallardo, unpubl. data, cited in 
D’Elía, Ojeda et al. 2006).

Genus Notiomys Thomas, 1890
Pablo Teta and Ulyses F. J. Pardiñas

Notiomys is the only endemic sigmodontine genus of the 
Patagonian steppes and tablelands of southern Argentina. 
Currently considered to be monotypic, containing the single 
species N. edwardsii, several other taxa  were placed in No-
tiomys during the last century (see Osgood 1925, 1943b; 
Cabrera 1961). Pearson’s (1984) revision established the cur-
rent contents of the genus, clarifying the status of angustus 
Thomas (1927d; a synonym of Abrothrix longipilis) while 
placing macronyx Thomas (1894b; including delfi ni Cabrera 
[but see Remarks for Chelemys]), and megalonyx Water-
house (1845) in Chelemys, and valdivianus Philippi (1858) 
in Geoxus. Keystone contributions that document the taxo-
nomic history and changing contents of Notiomys are those 
of Osgood (1925), Pearson (1984), Reig (1987), and B. D. 
Patterson (1992a). Phyloge ne tic analyses based on nucDNA 
sequences have placed Notiomys as sister to Geoxus + Pear-
sonomys (D’Elía, Ojeda et al. 2006). However, Rodríguez- 
Serrano, Hernández, and Palma (2008) recovered, with low 
support, a sister relationship between Notiomys and Chele-
mys macronyx. This account is based mostly on Pardiñas, 
Udrizar Sauthier et al. (2008), who included detailed ana-
tomical descriptions as well as data on distribution, natural 
history, and both ge ne tic and morphological variation.

Notiomys is a small mouse with a short tail (head and 
both length about 86 mm, tail length about 40 mm, mass 
about 20 g). Its fur is not mole- like, as has sometimes 
been reported, but has bright colors. The dorsal pelage is 
dense, soft, but not long (mid- dorsal hairs about 7– 8 mm 
in length). The dorsal head and body coloration shows an 
agouti effect, produced by almost entirely gray hairs with 
ochraceous tips; the ventral color is gray cream to white, 
with individual hairs basally gray and distally white. A line 
of hairs with their distal half orange separates the dorsal 
and ventral colors. The muzzle has bright orange spots lat-
erally; the rhinarium is tipped with a pinkish, leathery but-
ton. The eyes are reduced in size (about 4 mm in diameter). 

Males with descended testes  were caught in October, No-
vember, and December in northwestern Patagonia, Argen-
tina (Pearson 1983); and in March and November in the 
Aysén region, Chile. Females in breeding condition  were 
caught in October, November, and December in northwest-
ern Patagonia (Pearson 1983), with an average of 3.5 em-
bryos. Pearson (1983) documented reproduction, age struc-
ture, sex ratio, and body size in Patagonian Argentina. 
B. D. Patterson et al. (1989, 1990) examined the distribu-
tion, abundance, and habitat selection along an elevational 
gradient in a temperate rainforest of southern Chile.

remarks :  Pearson (1984) noted the uncertainty of 
the generic association and specifi c status of Hesperomys 
(Acodon) michaelseni, and considered it perhaps allied 
to Notiomys or Geoxus. Pardiñas, Udrizar Sauthier et al. 
(2008), however, rejected the link of Matschie’s michaelseni 
with Notiomys. Reig (1987) considered michaelseni as a 
probably valid species of Geoxus. Although the genus is 
currently viewed as monotypic, the available, although 
limited, molecular data indicate that samples of G. valdivi-
anus are paraphyletic with respect to Pearsonomys (E. P. 

Map 55    Selected localities for Geoxus valdivianus (●). Contour line = 2,000 m.
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directed forward, with the parafl exus, hypofl exus, and me-
sofl exus each almost obsolete; a short posteroloph is di-
rected posteriorly. M3 is simple and greatly reduced, round 
in outline, and less than one- half the length of M2. On the 
lower molars, the meso- and posterofl exids are not deeply 
infolded, and the lophids are oriented rather transversely; 
the procingulum of m1 is narrow, with a shallow anterome-
dian fl exid, and mesolophid remnants are visible on m1; m3 
is greatly reduced, rounded, and simple, less than one- half 
the length of M2, with a shallow hypofl exid. Both meso-
style/mesostylid and enterostyle/ectostylid are missing (Reig 
1987). M1 has two large and circular roots (one anterior, 
one posterior); a small accessory labial root may be pres-
ent under the paracone. M2 has three roots, one lingual and 
elliptical in outline, and two labials that are subequal and 
circular. M3 has a single circular root. The m1 has two large 
roots located along the midline of the tooth, and one re-
duced root on the labial side; m2 has two roots; m3 has a 
single circular root.

Vertebral counts of two specimens (CNP 1, MVZ 
163065) are 13 thoracic, six lumbar, and 18 caudal; there 
are 13 ribs (three free) (Steppan 1995; Pardiñas, Udrizar 
Sauthier et al. 2008).

The stomach is unilocular hemiglandular (Carleton 
1973). The antrum, which is covered by glandular epithe-
lium, is larger than the corpus, which in turn is mostly cov-
ered by cornifi ed epithelium. The glandular epithelium of 
the antrum extends to the corpus, surpassing the esophageal 
orifi ce (Pardiñas, Udrizar Sauthier et al. 2008). A gall blad-
der is present. Spotorno (1986) described the male phallus 
as short and barrel shaped, with tips of the distal baculum 
clearly protruding from the crater. The distal pro cesses of 
the baculum are small with three very similar digits, tips 
somewhat hooked, and laterals with faint hooks. The prox-
imal baculum has a short tip with a very well- developed 
base. The rounded urethral pro cesses are proportionally 
large for a penis of this size.

Chelemys and Geoxus are larger than Notiomys and 
have mole- like fur. The claws of Geoxus are stouter than 
those of Notiomys and much longer that those on the 
hindfeet. Both Notiomys and Geoxus have tiny, almost 
cuspless teeth, but the skull of Notiomys is much shorter 
and wider than that of Geoxus. The skull of Chelemys is 
much larger than that of Notiomys, and its teeth are much 
larger and heavier (Pearson 1995). Notiomys also lacks 
a well- developed cecum like that of Chelemys (Pearson 
1984).

synonyms :
Hesperomys (Notiomys) Thomas, 1890:24; as a subgenus 

of Hesperomys Water house; type species Hesperomys 
(Notiomys) edwardsii, by original designation.

Notiomys: Thomas, 1897a:1020; elevation to genus.

The longest mystacial vibrissae (about 30 mm) are white 
in color and surpass the pinnae margin when appressed 
against the side of the head. Pinnae are small and extremely 
thin, edged with long and silky white hairs that make it dif-
fi cult to detect their margins. The tail is whitish, slightly 
brownish above, and well haired. The hindfeet are short 
and broad, with a lateral fringe of stiff hairs extending well 
beyond the plantar surfaces. The fore claws are long (about 
4 mm) but more weakly developed than those of Geoxus; 
the claws of the hindfeet are shorter (about 3 mm) than in 
Geoxus. Palms and  soles are naked, except for the heel.

The skull is heavily built (greatest length 23.5– 24.1 mm; 
zygomatic breadth 11.8– 13.5 mm). The rostrum is short, 
wide, and conical. The interorbital region is especially 
broad (4.7– 5.1 mm), amphoral or hourglass in shape, with 
infl ated frontal sinuses and sharply squared supraorbital 
ridges. The interparietal is small and narrow. The braincase 
is short and round. The nasals and premaxillae extend an-
teriorly beyond the incisors, giving the rostrum a trumpet- 
like appearance. The zygomatic plates are tall and narrow, 
moderately slanting posteriorly from bottom to top to al-
most vertical and almost without upper free borders. The 
infraorbital foramina are strikingly large and fl ared. Inci-
sive foramina are short, typically not reaching the level of 
M1; the palate is broad and long, extends well past the last 
molars, and has minute to large posterior palatal pits. The 
pterygoid region is short, with the anterior border of the 
mesopterygoid fossa rounded. An alisphenoid strut is ab-
sent, and the foramen ovale is confl uent with the alisphe-
noid canal. A tunnel for a secondary arterial connection 
between the internal carotid and orbital- maxillary circula-
tion is present in some individuals (e.g., MVZ 163067). 
A trough for the masticatory- buccinator nerve is broad 
but very shallow, and the squamosal- alisphenoid groove is 
clearly visible with a medial perforation, leading anteriorly 
to a medium- sized sphenofrontal foramen.

The mandible is gracile, although not as slender as in 
Geoxus, with a large and lateralized mental foramen, long 
and robust coronoid pro cess, small capsular projection, 
and short angular pro cess (Pearson 1984; Reig 1987). The 
masseteric crest is moderately developed; its inferior ridge 
meets the upper ridge, forming a unique crest at the level of 
the mental foramen.

The upper incisors are robust and orthodont, and the 
molars are brachydont, with some tendency to mesodonty, 
and small, fairly narrow, and elongated (toothrow 3.15– 
3.40 mm). Coronal topography is crested (in juvenile speci-
mens) to planate (in adults); the main cusps are arranged in 
an opposite pattern. M1 is trilophodont; the procingulum 
is fan- shaped and slightly compressed transversely with a 
shallow but consistently present anteromedian fl exus and 
a mesofl exus. M2 is bilophodont with a short anteroloph 
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shrubs and bunchgrasses. He reported a single individual 
obtained in a Ctenomys haigi burrow (Pearson 1984). It is 
insectivorous, but also may eat some seeds (Pearson 1984; 
G. M. Martin and Archangelsky 2004). In least at some lo-
calities on the Somuncurá Plateau, it is a moderately abun-
dant species in open grassy steppes of Poa ligularis and Fes-
tuca pallescens above 1,000 m. Two young females (CNP 
collection) with imperforate vaginas  were recorded during 
the summer (February and March).

remarks :  The publication year of Thomas’s descrip-
tion of this genus and species is sometimes cited as 1891 
(e.g., Tate 1932h) or 1892 (Thomas 1929), but see Pardi-
ñas, Udrizar Sauthier et al. (2008) who gave 1890 as the 
correct year of publication.

Some geographic variation in both molecular sequences 
and morphometric characters is known. For example, par-
tial mtDNA cytochrome-b gene sequences are available for 
three specimens of N. edwardsii captured at three different 
localities, each with a different haplotype. Haplotypes from 
Campo Anexo Pilcaniyeu (41°S) and Estancia Laguna Man-
antiales (47.5°S), some 760 km apart, are 0.64% divergent. 

Notiomys edwardsii (Thomas, 1890)
Edwards’s Long- clawed Mouse

synonym :
Hesperomys (Notiomys) edwardsii Thomas, 1890:24; 

type locality “la Patagonia, au sud de Santa Cruz, vers 
50° degré de latitude Sud” (Thomas in Milne- Edwards 
1890:A.25); restricted to Puerto Santa Cruz (province of 
Santa Cruz, Argentina) by Pardiñas, Udrizar Sauthier 
et al. (2008).
description:  As for the genus.
distribution:  This species occurs in shrub and her-

baceous steppes and basaltic plateaus in the Argentinean 
provinces of Santa Cruz, Chubut, and Río Negro. The fossil 
record is restricted to four Holocene deposits in northern 
Patagonia (Pardiñas 1999a; Pardiñas, Udrizar Sauthier et al. 
2008). Two of these rec ords fall in areas where this species 
is not currently found, suggesting at least a wider distribu-
tion during part of the last 10 kya (Pardiñas, Udrizar Sauthier 
et al. 2008).

selected localit ies  (Map 56): ARGENTINA: 
Chubut, Campo de Pichiñán (Pardiñas, Udrizar Sauth-
ier et al. 2008), Colonia Nahuel Pan (G. M. Martin and 
Archangelsky 2004), Establecimiento La Ollada (Pardiñas, 
Udrizar Sauthier et al. 2008), Estancia Talagapa (Pardiñas, 
Udrizar Sauthier et al. 2008), Estancia Valle Huemules 
(Thomas 1919b), 30 km W of José de San Martín (Pardiñas 
and Galliari 1998a), Paso del Sapo (Pardiñas and Galliari 
1998a), near Salina Grande (Pardiñas, Udrizar Sauthier 
et al. 2008), Subida del Naciente (CNP- E 27), 4 km S of 
Tres Banderas on RP 11 (Pardiñas, Udrizar Sauthier et al. 
2008); Río Negro, Arroyo Pinturas (A. Andrade 2008), 
Campo Anexo Pilcaniyeu (Pearson 1984), Cerro Puntudo 
(A. Andrade 2008), Estancia Calcatreo (A. Andrade et al. 
2002); Santa Cruz, Cueva de la Manos (Pardiñas, Udrizar 
Sauthier et al. 2008), Estancia La Ascención (G. R. Cueto 
et al. 2008), Estancia Laguna Manantiales (Pardiñas, Udri-
zar Sauthier et al. 2008), Estancia La María (CNP- E 442), 
Meseta del Lago Buenos Aires, nacimiento Río Ecker (CNP, 
not cata loged), N end of Lago Cardiel and RN 40 (Pardi-
ñas, Udrizar Sauthier et al. 2008), Laguna del Diez (Jayat 
et al. 2006), Piedra Clavada (Thomas 1929), Puerto Santa 
Cruz (type locality of Hesperomys (Notiomys) edwardsii 
Thomas), Puesto El Cuero (CNP- E 426).

subspecies :  As currently understood, N. edwardsii is 
monotypic, but see Remarks for comments on geographic 
variation.

natural history:  Little is known about this fosso-
rial Patagonian rodent. The low trapping success in areas 
where owls are apparently successful at catching them sug-
gests trap avoidance may be related to the use of traditional 
baits and traps. Pearson (1984) stated that Notiomys is 
found on arid steppes with sandy soil and a mixture of low Map 56    Selected localities for Notiomys edwardsii (●). Contour line = 2,000 m.
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77 mm; hindfoot length 27 mm; ear length 19 mm; and 
mass 58.5 g. D’Elía, Ojeda et al. (2006) provided external 
dimensions and weights of additional specimens. Males 
are larger than females (Figueroa et al. 2012). The tail is 
densely furred, unicolored, and about 60% of the head and 
body length. The pinnae are much larger than those of all 
other fossorial abrotrichines. The fur is short. Specimens 
 housed at the Mammal Collection of the Universidad Aus-
tral de Chile display substantial variation of pelage color. 
Some of these, as noted by B. D. Patterson (1992a), are 
blackish on the dorsum and buffy on the venter; others are 
uniformly blackish or brown.

B. D. Patterson (1992a) described the skull of Pearson-
omys as delicate and elongate, with nasals and premaxil-
lae forming a trumpet. The frontal sinuses are infl ated; 
the interorbital constriction is smoothly concave; the 
zygomatic plates are narrow and strongly inclined back-
ward; the zygomatic arches are weakly developed, with 
the breadth across them scarcely greater than that of the 
braincase; and the hamular pro cesses are well developed 
and separate large subsquamosal and postglenoid fenes-
trae. The incisive foramina are long, reaching the level of 
the M1s; the palate is long, extending past the posterior 
border of the M3s; and the bullae are longer than wide. 
The mandible is elongate, with the coronoid pro cess par-
allel to the condyloid pro cess and the angular pro cess di-
rected posteriorly.

The original description (B. D. Patterson 1992a) included 
few details of dental morphology, because the holotype is 
an old adult male with advanced tooth wear. D’Elía, Ojeda 
et al. (2006) subsequently described dental characteris-
tics based on multiple specimens, noting that the teeth of 
Pearsonomys resembled those of Geoxus. The incisors are 
delicate; the upper ones orthodont, pale orange, and with-
out grooves on the anterior surface; the lower incisors are 
much paler. The molar toothrows are long, narrow, and 
with simple occlusal surfaces that become even more sim-
plifi ed with wear. The upper molars are crested, with labial 
cusps slightly taller than lingual cusps. The principal cusps 
are arranged opposite one another. Flexi from opposite 
sides do not reach each other and are perpendicular to the 
main molar axis. M1 is particularly large, with a distinct 
and large procingulum attached to the primary cusps by a 
wide connecting mure, but lacking an anterofl exus; it has a 
shallow anteromedian fl exus that disappears as tooth wear 
advances. The anteromedian fl exus divides the procingulum 
into two conules; the anterolabial conule is slightly smaller 
than the anterolingual one. The protocone and paracone 
are equal in size, as the hypocone and the metacone are 
to each other as well. In young individuals, a small me-
soloph fused to the paracone can be distinguished. Both 
mesostyle and enterostyle are missing. The posteroloph is 

A third haplotype, found at Laguna Blanca (41.4°S) di-
verges 0.75% from that of Pilcaniyeu (300 km) and 0.74% 
from the specimen from Manantiales (700 km) (Pardiñas, 
Udrizar Sauthier et al. 2008). Specimens from south of 
46°S have large to very large posterolateral palatal pits, in 
some cases with internal subdivisions, whereas in samples 
from north of this latitude those pits are small to absent. 
There are also signifi cant differences in some cranial mea-
sure ments (zygomatic plate length, and both maxillary and 
mandibular molar alveolar lengths) between northern (So-
muncurá) and southern (Santa Cruz) samples. Externally, 
specimens from southern populations are more distinctly 
bicolored, with more pure white on the belly and dorsal 
surface of the manus and pes, than those from northern 
populations, which generally have grayish cream venters. 
The systematic implications of the ge ne tic and morphologi-
cal variation, if any, remain to be explored in detail with 
larger and more densely distributed samples.

Until the end of the 1990s, this rodent was known 
from only eight localities widely dispersed across Patago-
nia (Pardiñas and Galliari 1998a). Today, as a result of 
intensifi ed mammal surveys in the arid lands of southern 
Argentina, more than 50 localities are now known, based 
on trapped specimens or on remains recovered from owl 
pellets (Pardiñas and Galliari 1998a; Teta et al. 2002; 
Pardiñas, Teta et al. 2003; Pardiñas, Udrizar Sauthier 
et al. 2008).

Genus Pearsonomys B. D. Patterson, 1992
Guillermo D’Elía

Pearsonomys is the most recent abrotrichine genus de-
scribed, but it remains poorly known. Only two reports 
(D’Elía, Ojeda et al. 2006; Figeroa et al. 2012) have been 
published since the genus was described two de cades ago.

Pearsonomys comprises the single living species P. an-
nectens, which was described on the basis of one specimen 
from the vicinity of Mehuín in the southern Chilean prov-
ince of Valdivia. Pearsonomys has the smallest distribu-
tional range of any abrotrichine genus, being known from 
only fi ve localities in a small portion of the Cordillera de 
la Costa, primarily in southern Chilean Valdivian temper-
ate forest. This forest type is characterized by evergreen 
trees mixed with a few deciduous species that grow under 
conditions of high annual rainfall (1,500– 3,000 mm), wet 
and frost- free winters, and short dry summers (see details 
in Murúa et al. 1987).

The description of external features that follows is 
mostly taken from B. D. Patterson (1992a). Pearsono-
mys annectens is of moderate size, with mea sure ments of 
the holotype including total length 201 mm; tail length 
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the corpus, because the bordering fold recurves sharply and 
passes to the left of the esophageal orifi ce. Pearsonomys 
shares the same type of unilocular- hemiglandular stomach 
with Geoxus and Notiomys.

synonym:
Pearsonomys B. D. Patterson (1992a:132); type species 

Pearsonomys annectens, by original designation.
remarks :  Pearsonomys and Geoxus share many 

morphological attributes, including a dorsal hood in the 
glans penis as well as details of the skull, molars, and stom-
ach, and 2n = 56 chromosome complement (B. D. Patter-
son 1992a; D’Elía, Ojeda et al. 2006; M. H. Gallardo, un-
publ. data, cited in D’Elía, Ojeda et al. 2006; but see also 
Pearson 1984). They are also sister genera in phyloge ne tic 
analyses based on molecular sequences (M. F. Smith and 
Patton 1999; D’Elía, Ojeda et al. 2006). D’Elía, Ojeda et al. 
(2006) thus questioned the placing of annectens in its own 
genus, suggesting that annectens may merely represent 
a large- sized species of Geoxus. Lessa et al. (2010) sup-
ported this hypothesis in a study with a larger geographic 
sampling, as they found Geoxus paraphyletic with respect 
to Pearsonomys. However, none of these authors made a 
formal taxonomic change, pending revision of the tribe 
Abrotrichini.

Pearsonomys annectens B. D. Patterson, 1992
Pearson’s Long- clawed Mouse

synonym:
Pearsonomys annectens B. D. Patterson, 1992a:137; type lo-

cality “Near Mehuín, 42 km N and slightly E of Valdivia, 
in the Provincia de Valdivia, Región de Los Lagos [now 
Región de Los Ríos], Chile (39°26′S, 73°10′W; Paynter, 
1988), at 100 m elevation.”
description:  As for the genus.
distribution:  As for the genus, known from only 

fi ve localities in a small fraction of the Coastal Cordillera 
of southern Chile. For a de cade and a half following its de-
scription, P. annectens was known only from its type local-
ity. Subsequently, D’Elía, Ojeda et al. (2006) reported four 
additional localities. No fossils are known.

selected localit ies  (Map 57; from D’Elía, Ojeda 
et al. 2006, except as noted): CHILE: Araucanía, Comuy; 
Los Lagos, Bahía San Pedro; Los Ríos, Fundo San Martín, 
Fundo Santa Rosa, near Mehuín (type locality of Pearsono-
mys annectens B. D. Patterson).

subspecies :  Pearsonomys annectens is monotypic.
natural history:  All known specimens  were 

trapped in Valdivian temperate forest or in forest planta-
tions with native vegetation under the canopy and deep 
soils (Figueroa et al. 2012). The species has been recorded 
in syntopy with the sigmodontines Abrothrix longipi-
lis, A. olivacea, Geoxus valdivianus, and Oligoryzomys 

short and fused with the metacone; there is no postero-
fl exus. M2 has two pairs of main cusps, with the proto-
cone and paracone slightly larger than the hypocone and 
metacone. M3 is reduced (less than two- thirds the length 
of M2), simple, and round in outline; the mesofl exus per-
sists as a small fossette. The lower molars are crested and 
transversally compressed, with fl exids oriented slightly 
posteriad. A shallow anteromedian fl exid is present on m1; 
the anterolabial and anterolingual conulids are subequal 
and defi ne a well- developed and quadrate procingulum; an 
anterolabial cingulum is present; the metaconid is anterior 
to the protoconid; the hypofl exid is wide; the entofl exid 
is large; a mesolophid is absent; the entoconid is anterior 
to the hypoconid; and the posterolophid is well developed 
and slightly transverse. In m2, the protoconid is clearly 
larger than the hypoconid; the posterolophid is well devel-
oped; and there is no mesolophid. The m3 is shorter than 
m2, with a large protoconid and wide hypofl exid (D’Elía, 
Ojeda et al. 2006).

D’Elía, Ojeda et al. (2006) described the penile morphol-
ogy. A prominent dorsal hood extends beyond the termi-
nal crater, and the urethral fl aps are relatively large, each 
bearing at their distal end a medially directed spine. The 
baculum has three distal, cartilaginous digits; the central 
one is larger than both laterals, and its tip protrudes from 
the crater. The bony baculum is ventrally keeled and has a 
rounded and prominent head, the base of which resembles 
an equilateral triangle with a notch on its proximal face. 
Overall, the penis of Pearsonomys resembles that of Ge-
oxus (reported on as Notiomys valdivianus by Hooper and 
Musser 1964). The presence of a dorsal hood is especially 
noteworthy; this structure was previously known only from 
Geoxus (but see Spotorno 1986:116), and as such Hooper 
and Musser (1964:27) considered it to be a diagnostic fea-
ture the later species. Spotorno (1986) studied the glans 
penis of several abrotrichine taxa and, in regard to Notio-
mys, made no mention of the presence of a dorsal hood. 
Therefore, the presence of a dorsal hood may be consid-
ered a synapomorphy of the Pearsonomys- Geoxus clade 
(D’Elía, Ojeda et al. 2006). Among abrotrichines for which 
male phalli have been described, that of Pearsonomys is tri-
digitate (or of the complex type described by Hooper and 
Musser 1964), as are those of Chelemys, Geoxus, and No-
tiomys (Spotorno 1986).

D’Elía, Ojeda et al. (2006) also described the stomach 
of Pearsonomys. It is of the unilocular- hemiglandular type 
(sensu Carleton 1973), with a single chamber and the inci-
sura angularis barely extending beyond the opening of the 
esophagus. The corpus is slightly larger than the antrum. 
Glandular and cornifi ed epithelia coincide almost in distri-
bution with the antrum and the corpus, respectively. How-
ever, the glandular epithelium does cover a small area of 
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metacentric, and the largest element of the complement; 
the Y is a small subtelocentric (D’Elía, Ojeda et al. 2006).

Tribe Akodontini Vorontsov 1959
Guillermo D’Elía and Ulyses F. J. Pardiñas

The Akodontini ranks behind the Oryzomyini as the sec-
ond most diverse sigmodontine tribe in numbers of both 
genera and species. Members of the Akodontini range over 
most of South America, being absent only from southern 
Patagonia and most of Chile and with low diversity in 
Amazonia. Akodontines also constitute a diverse ecomor-
phological group, encompassing typical vole- like cursorial 
forms such as those of the genera Akodon and Necromys, 
the shrew- like fossorial Blarinomys, large semiaquatic rats 
of the genus Scapteromys, and the largest known living 
sigmodontine, the fossorial genus Kunsia. Remarkably, 
no akodontines have adapted to the scansorial or arboreal 
niches.

The concept of an akodontine group can be traced to 
Thomas (1916i, 1918b) and Tate (1932h), both of whom 
recognized the morphologic resemblances between Akodon 
and some other taxa ranked as genera (e.g., Abrothrix, 
Chroeomys, Deltamys, Hypsimys, Necromys [= Bolomys], 
Thalpomys, Thaptomys). Four de cades later, Vorontsov 
(1959) coined the term Akodontini for this assemblage. 
In turn, Reig (1972, 1978, 1984, 1987) made some of the 
most important contributions toward delimiting the group 
and clarifying its evolutionary history. During this period, 
much of the debate on akodontine systematics centered on 
issues at low taxonomic levels, including species bound-
aries in almost all genera, the generic allocation of some 
species, and the distinction of several genus- level taxa, 
mostly those related to Akodon. At the peak of typological 
taxonomy, several taxa  were named to encompass species 
that  were morphologically similar to Akodon but distin-
guishable from it only by one or two trenchant characters. 
For example, Thomas (1918b) erected Hypsimys to con-
tain a species characterized by its high- crowned molars, 
separated Microxus from Akodon based on its narrow 
and posteriorly sloped (from base to top) zygomatic plates 
(Thomas 1909), and separated Thalpomys from Akodon 
by its ridged interorbital region (Thomas 1916i). These 
taxa, together with Deltamys, Necromys, and Thaptomys 
have been considered to be either synonyms of Akodon, 
subgenera of Akodon, or genera depending on the weight 
given to these and other characters (see Gyldenstolpe 1932; 
Tate 1932h; Ellerman 1941; Cabrera 1961; Reig 1987; 
Hershkovitz 1990a, 1998). Podoxymys has been aligned 
morphologically with either or both Oxymycterus and Mi-
croxus (Anthony 1929; Ellerman 1941; Reig 1987; Pérez- 

 longicaudatus, and the microbiotheriid Dromiciops gliroi-
des. A male collected in April 2011 at Fundo San Martín 
had scrotal testes, but another secured at the same place 
in June 2011 had undescended testes. Pearsonomys annec-
tens is apparently scarce, as Murúa et al. (2005) reported 
that they collected only seven specimens over more than 
20 years and nearly 213,000 trap- nights of effort at Fundo 
San Martín, where most specimens have been taken.

remarks :  No etymology for annectens is given in the 
original description of the species. However, Bruce Patter-
son (pers. comm.) explained that annectens (meaning joined 
to, connected to, annectent) refers to the intermediate mor-
phology of this species, which combines the longer tail and 
large pinnae of scansorial abrotrichines of the genus Abro-
thrix with the large claws and other synapomorphies of the 
semifossorial Geoxus, Chelemys, and Notiomys.

As a result of geopo liti cal redistricting of the higher ad-
ministrative units of Chile in 2007, the type locality is now 
in the Región de Los Ríos, which was split from the Región 
de Los Lagos.

The karyotype of P. annectensis 2n = 56, FN = 62, with 
an autosomal complement composed of one pair of large 
subtelocentrics, 23 pairs of medium to small- sized acrocen-
trics, and three pairs of small metacentrics; the X is sub-

Map 57    Selected localities for Pearsonomys annectens (●). Contour 
line = 2,000 m.
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We treat the Akodontini as delineated by M. F. Smith and 
Patton (1999). The tribe is composed of 15 living genera: 
Akodon, Bibimys, Blarinomys, Brucepattersonius, Deltamys, 
Gyldenstolpia, Juscelinomys, Kunsia, Lenoxus, Necro-
mys, Oxymycterus, Podoxymys, Scapteromys, Thalpo-
mys, and Thaptomys. As noted previously, a new genus 
for “Akodon” serrensis should be added. The fossil genus 
Dankomys Reig has also been considered a member of the 
tribe (Reig 1978; but see discussion). Until now, no pub-
lished phyloge ne tic analysis has included all akodontine 
genera, as all such studies have lacked representatives of 
Gyldenstolpia and Podoxymys. Of these two, the phyloge-
ne tic position of Podoxymys appears more uncertain, as 
Gyldenstolpia is closely related to Kunsia and Scapteromys 
(Pardiñas, D’Elía, and Teta 2009). What follows is a discus-
sion of akodontine phyloge ne tic relationships at the generic 
level, based mostly on D’Elía (2003a). M. C. Barros et al. 
(2009) posited some different relationships, but limited taxon 
sampling precludes confi dence in their results.

Akodontine genera group into fi ve strongly supported 
major clades, referred to as divisions by D’Elía (2003a). 
Relationships among these, however, are poorly resolved 
(i.e., it is not possible to confi dently delimit larger clades 
than these divisions in the Akodontini). The fi ve divisions 
are an Akodon Division (including Akodon, Deltamys, 
Necromys, Thalpomys, Thaptomys, and “A.” serrensis), 
which is equivalent to the akodontine tribe sensu stricto; 
the Blarinomys Division (Blarinomys, Brucepattersonius, 
and Lenoxus); the Oxymycterus Division (Oxymycterus and 
Juscelinomys); the Scapteromys Division (Scapteromys and 
Kunsia, and probably Gyldenstolpia on morphological 
grounds); and a monotypic Bibimys Division (Bibimys). 
Conclusions as to the number and contents of each divi-
sion seem robust but may need adjustment once multiloci 
sequence analyses become available that include all genera. 
In par tic u lar, the distinction of the Bibimys Division from 
the Scapteromys Division, mostly found in analyses of 
mtDNA cytochrome-b sequences, requires further testing.

Reig (1972), in his doctoral thesis and published later in 
separate papers (Reig 1978, 1987, 1994), covered most of 
the fossil record of the tribe. These fossils  were recovered 
from strata exposed on the coast of southern Buenos Ai-
res province, Argentina, between Mar del Plata and Bahia 
Blanca, but their assignment to the Akodontini is question-
able. The oldest known akodontine is argued to be Necro-
mys bonapartei, based on a single mandible from the clas-
sic fossiliferous locality of Farola de Monte Hermoso (Reig 
1978). The exact stratigraphic provenance of this fossil has 
been debated (Tonni et al. 1992; Marshall and Sempere 
1993). Pardiñas and Tonni (1998) stated that the holotype 
of N. bonapartei was found in rocks of the upper part of 
the Monte Hermoso formation, lower Chapadmalalan in 

Zapata et al. 1992) or has been placed in an “oxymyc-
terine” assemblage of genera (Hershkovitz 1966a:86– 87, 
footnote). The position of Podoxymys in the Akodontini, 
however, has not been challenged.

Aside from these examples, contents of the Akodon-
tini remained more or less stable until molecular- based 
phyloge ne tic studies prompted substantive changes in ge-
neric membership. The most radical of these was the al-
location of Abrothrix, Chelemys, Geoxus, Notiomys, and 
Pearsonomys to the newly diagnosed tribe Abrotrichini 
(D’Elía et al. 2007; see that account earlier). Molecular data 
also challenged the grouping of the “oxymycterine” genera 
delineated by Hooper and Musser (1964) and Hershkov-
itz (1966a) into the Oxymycterini (Massoia 1981a, 1983), 
genera that Reig (1980, 1987) placed in the Akodon-
tini. Massoia (1979b, 1980c), Reig (1980), and Pardiñas 
(1996) also placed Bibimys, Kunsia, and Scapteromys in 
a separate tribe, the Scapteromyini, based on craniodental 
traits and ecological attributes. Molecular sequences (both 
mtDNA [M. F. Smith and Patton 1999; D’Elía et al. 2005] 
and nucDNA [D’Elía 2003a]), however, while confi rm-
ing a sister relationship between Kunsia and Scapteromys, 
aligned these two genera in a subclade of the Akodontini 
that otherwise included Blarinomys, Lenoxus, and Bru-
cepattersonius. Furthermore, D’Elía (2003a) and D’Elía 
et al. (2005) found that Bibimys was also an akodont, 
although its relationship to either Scapteromys or Kunsia 
was unclear (our unpublished studies do support the phy-
letic connection between Bibimys and/or Scapteromys and 
Kunsia). None of these analyses supported the monophyly 
of the Scapteromyini with respect to other akodonts, as 
originally envisioned.

The last important formal change at the genus level 
within the Akodontini was the erection of two new genera 
for species previously allocated to known groups. Brucepat-
tersonius was proposed by Hershkovitz (1998) to include 
Oxymycterus iheringi (together with several new species), 
and Pardiñas, D’Elía, and Teta (2009) coined Gyldenstol-
pia for Kunsia fronto. Furthermore, D’Elía (2003a) and 
D’Elía et al. (2003) have shown that “Akodon” serrensis 
traditionally placed in the genus Akodon, does not belong 
to that radiation but is sister to Thaptomys. An ongoing 
morphological assessment of this taxon supports the place-
ment of serrensis in its own genus. As no name is available, 
a new one should be erected. Similarly, Alvarado- Serrano 
and D’Elía (2013) have shown recently that a pair of north-
ern Andean species, bogotensis and latebricola, that  were 
also previously considered part of Akodon fall outside the 
akodontine radiation. These authors erected a new genus, 
Neomicroxus, to encompass these species, and excluded 
their new genus- group taxon from the Akodontini, placing 
it in the incertae sedis group of sigmodontines.
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southwestern Bolivia, northern Chile, and northwestern 
Argentina. Subsequent to the origin of the basal akodon-
tine, new genera then spread into the eastern lowlands 
as well as into both the northern and southern Andes to 
reach the current tribal range. As noted above, Reig’s con-
cept of the Akodontini differs from the one employed  here; 
in fact, Reig (1986) envisioned an akodontine secondary 
Area of Original Diversifi cation in the southern Andes to 
accommodate those taxa now placed in the Abrotrichini. 
As such, testing Reig’s hypothesis is not straightforward, 
and no study has been designed to do so yet. For instance, 
the geographic distribution of the common ancestor of the 
akodontine crown group has not been inferred in any study. 
However, available evidence (i.e., known distributions of ex-
tinct and living forms and results of phyloge ne tic analyses) 
has indicated that the historical biogeography of Akodontini 
is more complex than envisioned by Reig. First, as previ-
ously reviewed, the oldest known akodontine comes from 
the Atlantic coast of central Argentina, a fact consistently ig-
nored in discussions of historical biogeography because it is 
diffi cult to reconcile with the generally accepted scenario— 
that sigmodontines entered South America from the north 
and, as such, that the oldest members would have been 
Andean— while appealing to the incompleteness of the fossil 
record. Second, most genera of Akodontini are non- Andean 
(M. F. Smith and Patton 1999), with only one, Lenoxus, 
exclusively limited to the Andes. It is also noteworthy that 
Lenoxus is closely related to Blarinomys and Brucepatter-
sonius, two genera distributed in eastern South America, 
rather than to genera with Andean species (i.e., Akodon, 
Necromys, and Oxymycterus). This suggests that akodon-
tines reached and/or dispersed from the Andes multiple 
times. Relationships among species of Akodon, Necromys, 
and Oxymycterus suggest similar scenarios. In summary, we 
are still far from understanding akodontine biogeographic 
history, and no study has as yet dated most important clado-
genic events, but an emerging complex picture points to the 
South American lowlands as an important, if not the most 
important, area for akodontine diversifi cation (M. F. Smith 
and Patton 1999; see also Parada et al. 2013).

The extreme diversity of its members makes diagnosing 
the Akodontini a substantial challenge, one that, until now, 
has not been undertaken. Overall, the akodontine bauplan 
seems to be simply that of a generalized sigmodontine. 
Akodontines are small to medium sized, averaging 40 g in 
weight, although some forms are much larger (e.g., Kun-
sia reaches 500 g). The typical condition is an unspecial-
ized, fusiform body with small, rounded ears; short legs; 
dark coloration with noncontrasting under parts; and a tail 
shorter than the combined head and body lengths (with 
the exception of Lenoxus). Eyes tend to be small or of me-
dium size (Blarinomys, Podoxymys, Deltamys), and claws 

age (about 4– 3.5 mya), a fact regrettably overlooked in re-
cent accounts (e.g., S. D. Webb 2006). However, studies 
in progress regarding the generic affi liation of bonapartei 
suggest that it is neither a Necromys nor even an akodon-
tine (see also Pardiñas 2010). Dankomys is an extinct ge-
nus described by Reig (1978) and based on a combined 
fragment of the skull and mandible exhumed from the At-
lantic cliffs between Mar del Plata and Miramar, south-
eastern Buenos Aires province. Reig (1994), in a posthu-
mous publication, described a second species of Dankomys 
from younger beds in the same area. Dankomys has not 
been adequately revised; Reig (1978) stated it was close 
to Necromys. Morphological differences between the two 
species of Dankomys (the type species, D. simpsoni, and 
D. vorohuensis) are so marked that it is hard to allocate 
both to the same genus. For example, the former has the 
anterior border of the zygomatic plate rounded, but the 
latter shows a conspicuous spine projected forward and a 
sharply bent premaxillomaxillary suture, both conditions 
that strongly resemble those in phyllotines and reithrodon-
tines rather than those in akodontines.

We believe that the oldest fossil unambiguously assign-
able to the Akodontini is Akodon lorenzinii Reig, found 
in exposures of the Vorohué and San Andrés formations, 
Late Pliocene in age. Reig (19878) believed this species 
was related to the living Akodon iniscatus. In this paper 
Reig also described Akodon johannis, from Ensenadan 
beds (Late Pliocene– Middle Pleistocene), and considered it 
close to Thaptomys. The oldest scapteromyine is Scaptero-
mys hershkovitzi Reig from the Vorohué Formation (Late 
Pliocene). However, as with some of the fossil taxa already 
mentioned, the generic affi liation of this species needs 
to be reevaluated (see Pardiñas, D’Elía, and Teta 2009). 
The type series of Reig’s (1994) S. hershkovitzi, in addi-
tion to the holotype, includes an additional specimen that 
belongs to Abrothrix magnus. In fact, hershkovitzi seems 
to belong to an undescribed akodontine fossil genus more 
closely related to Gyldenstolpia and Kunsia. The remain-
ing genera of the tribe have their fossil rec ords restricted 
to strata no older than the Ensenadan or Lujanian. Fossil 
Bibimys, Oxymycterus, and Scapteromys belong to species 
that are the same, or at least ones morphologically very 
close to living ones (Pardiñas et al. 2002). Finally, several 
genera, such as Deltamys, Lenoxus, and Podoxymys, have 
no known fossil record. This may be because of the par-
tic u lar environments inhabited by these taxa not favoring 
fossilization or the limited amount of paleontological pros-
pecting in areas that are currently forested.

Reig (1984, 1986), in his general scenario of sigmodon-
tine historical biogeography, suggested that most akodon-
tine genera originated in the central Andes in the Late Mio-
cene or Early Pliocene, an area that includes present- day 
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The taxonomic history of the oxymycterine group is 
more complex than that of the scapteromyines, given that 
more genera  were included in it and that some of these 
genera are relatively diverse. Hershkovitz (1966a), in a 
footnote, recognized the group; listed as members the 
genera Oxymycterus, Podoxymys, Lenoxus, and Abro-
thrix (in which he subsumed Microxus, now included in 
the synonymy of Akodon; M. F. Smith and Patton 1993); 
and provided a set of cranial and dental character states 
that characterize it. Two de cades later, Reig (1987) rein-
forced the hypothesis that the oxymycterines belong to the 
akodontine radiation and explicitly questioned the unity 
of Hershkovitz’s grouping, in part because Reig considered 
Abrothrix a subgenus of Akodon. The same year, Hinojosa 
et al. (1987) added to the group the genera Blarinomys and 
Geoxus and reevaluated the supposedly diagnostic char-
acter states provided by Hershkovitz, demonstrating that 
several, if not most, of these  were also present in other 
akodontines or not present in all oxymycterines. More 
signifi cantly, given these results and a preliminary assess-
ment of electrophoretic data, Hinojosa et al. (1987:9) 
cast doubts on the monophyly of the oxymycterine group. 
Hershkovitz (1994:14– 15) accepted their conclusions 
and, in addition to arguing against the oxymycterine af-
fi nities of Blarinomys and Geoxus, agreed that what once 
seemed to be a natural group actually comprised a set of 
unrelated akodontine lineages united by morphological 
convergences. As noted previously, phyloge ne tic analyses 
based on DNA sequences strongly corroborated the pre-
sumption of Hinojosa et al. (1987) as to the polyphyly 
of the oxymycterine group. Core “oxymycterine” genera 
fall in two divisions of Akodontini (the Oxymycterus 
and Blarinomys divisions, sensu D’Elía 2003a) as well as 
in the tribe Abrotrichini (M. F. Smith and Patton 1999; 
D’Elía 2003a).

The taxonomic history of the scapteromyine group is rel-
atively simple. A scapteromyine concept began with Peters 
(1861), who placed Mus tomentosus Lichtenstein together 
with Hesperomys tumidus Water house under Scapteromys 
as a subgenus of Hesperomys. Later, Fitzinger (1867b) el-
evated Scapteromys to the genus level, although the usage 
of Scapteromys as a subgenus of Hesperomys continued 
(e.g., Thomas 1884). In the following years, new fossil and 
living species  were added to Scapteromys (Gyldenstolpe 
1932; Miranda- Ribeiro 1914; Winge 1887). In a key con-
tribution, Hershkovitz (1966a) removed several taxa pre-
viously assigned to Scapteromys (e.g., S. tomentosus) and 
placed them in the newly created genus Kunsia. Hershko-
vitz also suggested that both genera be combined into an 
informal group he referred to as the scapteromyine group, 
which he diagnosed by a set of external, cranial, dental, 
and phallic characters. Hershkovitz also doubted that some 

are moderately to well developed (Gyldenstolpia, Kunsia). 
The digestive system is usually without specializations for 
herbivory; rather, most species are omnivorous to insectiv-
orous and have a unilocular- hemiglandular stomach. Bla-
rinomys, Brucepattersonius, Kunsia, Lenoxus, Oxymycte-
rus, and Scapteromys have the unilocular- discoglandular 
condition (the same may be also the case in Juscelinomys 
and Gyldenstolpia, but stomach morphology for these 
genera has not been described). Large intestines are short, 
usually less than 15% the length of small intestines; the 
caecum is small or absent.

Upper incisors are never grooved. Akodontine molars 
are mesodont to subhypsodont; the coronal surfaces are 
crested or terraced with main cusps in an alternate pat-
tern, or exceptionally planate (Gyldenstolpia, Kunsia). 
Mesolophs and mesolophids are moderate sized (Bibimys, 
Scapteromys, Gyldenstolpia) to reduced or, more typically, 
are vestigial (e.g., Akodon, Necromys, Thaptomys), often 
fully or partially coalesced with paralophs or entolophids 
and present only as terminal remnants; posterolophs are 
coalesced with metalophs and a posterofl exus is usually ob-
solete; the upper third molar is reduced and circular in out-
line. Interorbital regions are typically hourglass in shape, 
exceptionally with sharply divergent borders (Thalpomys, 
some species of Necromys); frontal sinuses are infl ated; 
zygomatic plates are little to moderately developed, rarely 
high or projecting before the antorbital bridge (e.g., 
Scapteromys, Necromys), and never with a developed spi-
nous pro cess. Incisive foramina usually reach posteriorly 
beyond the anterior edges of the fi rst upper molars; the pal-
ate is broad and fl at. Preputial glands are usually single; a 
medial ventral prostate usually is reduced or absent. Dip-
loid complements vary widely, from 10 and 70 chromo-
somes (after Reig 1987, with modifi cations).

remarks :  Vorontsov (1959) diagnosed the Akodon-
tini in his review of cricetid rodents, along with most other 
tribes currently recognized in the subfamily Sigmodontinae. 
Cockerell et al. (1914:359), however,  were apparently the 
fi rst to coin the term Akodontini, as well as Ichthyomy-
ini and Sigmodontini, as tribes of the Sigmodontinae. Al-
though these authors neither defi ned nor diagnosed these 
family- groups, their use of the names probably emerged 
from a more substantive work then in progress but appar-
ently never published, as suggested when they wrote “in 
the course of some work on the classifi cation and relation-
ships of rodents” (Cockerell et al. 1914:347).

As mentioned previously, the current concept of the 
tribe Akodontini encompasses the type genus and other 
genera earlier placed in the tribe Oxymycterini as well 
as all members of the tribe Scapteromyini. As such, both 
family- group names, Oxymycterini and Scapteromyini, are 
synomyns of Akodontini.
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10′. Tail length <80% of head and body length. . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gyldenstolpia

11. Ears rounded and well haired, color dark  . . . . . . . . 12
11′. Ears moderately large, color not dark  . . . Thalpomys
12. Tail length >50% of head and body length  . . . . . . . 13
12′. Tail length >50% of head and body length. . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Thaptomys
13. Length of fi fth digit not extending beyond base of 

fourth digit . . . . . . . . . . . . . . . . . . . . . . . . . . Necromys
13′. Length of fi fth digit extending beyond base of fourth 

digit  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Akodon

Genus Akodon Meyen, 1833
Ulyses F. J. Pardiñas, Pablo Teta, Diego Alvarado- Serrano, 
Lena Geise, Jorge Pablo Jayat, Pablo E. Ortiz, 
Pablo R. Gonçalves, and Guillermo D’Elía

The contents of Akodon have fl uctuated greatly since Meyen 
fi rst designated the genus in 1833. J. A. Allen (1905:70– 71) 
was the fi rst to highlight the necessity of dividing the genus, 
by that time composed of more than 100 species, although 
he pointed out that “in cranial and dental characters there is 
great uniformity of structure, and no very evident lines of di-
vision.” Thomas (1916i) attempted that task by recognizing 
seven genera: Zygodontomys, Akodon (with two subgenera, 
Akodon and Chalcomys), Thalpomys, Thaptomys, Bolo-
mys, Chroeomys, and Abrothrix. It is interesting to note the 
importance of molar morphology in Thomas’s arrangement; 
for example, when erecting Zygodontomys, he remarked, 
“The recognition of Zygodontomys as a genus distinct from 
Akodon is somewhat provisional, and can only be fi nally 
settled when specimens with unworn molars of many 
more species are available for examination . . .  species as 
Akodon lenguarum undoubtedly tend to connect the two 
groups” (1916i:338).

Reworking Thomas’s diagnosis of Akodon, Gylden-
stolpe (1932) was the fi rst to view the genus in a way simi-
lar to its current concept. He included 36 species divided 
into two subgenera and employed 23 trinomials to cover 
Akodon diversity. Gyldenstolpe’s (1932) understanding of 
Akodon, however, included both many species now placed 
in this genus as well as taxa now in Abrothrix (beatus, oli-
vaceus, and gossei), in Bibimys (chacoensis), or even in the 
phyllotine genus Calomys (pusillus, a putative although 
improbable placement).

Ellerman’s (1941) comprehensive study of living rodents 
represented for sigmodontines the beginning of the system-
atics school that favored a polytypic species concept and 
taxonomic or ga ni za tion into species- groups and subgenera 
instead of genera. Ellerman (1941:410ff.) thus subsumed 
several previously proposed genera as subgenera under 

other taxa belonged to his scapteromyine group, including 
Scapteromys labiosus Winge, which up to that time had 
been placed in Scapteromys. Finally, he suggested that the 
scapteromyines  were part of the akodont radiation. Avila- 
Pires (1972) expanded the contents of the group by de-
scribing a new subspecies of Kunsia fronto (see the account 
of Gyldenstolpia). The same year Reig (1972) used the 
name Scapteromyini and fully diagnosed the tribe. Massoia 
(1979b) was the fi rst author to make the name Scaptero-
myini available by actual publication. He also expanded 
the group with the description of a new genus and spe-
cies, Bibimys torresi. The following year, Massoia (1980c) 
allocated both Akodon chacoensis Shamel and Scaptero-
mys labiosus Winge to Bibimys, species that Hershkovitz 
(1966a) had explicitly excluded from the group. As stated 
earlier, phyloge ne tic analyses of molecular sequences (M. F. 
Smith and Patton 1999; D’Elía 2003a; D’Elía et al. (2005) 
fi rmly place all “scapteromyine” genera in the Akodontini 
and fail even to support them as a monophyletic unit in 
the tribe.

KEY TO THE GENERA OF AKODONTINI:
1. Tail length equal to or greater than head and body 

length and with a white tip that strongly contrasts in 
color with the basal portion  . . . . . . . . . . . . . . Lenoxus

1′. Tail length equal to or shorter than head and body 
length and without distal white tip . . . . . . . . . . . . . . . 2

2. Size very large, reaching 500 g in adults; pes bicolored  .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Kunsia

2′. Size small to large, not exceeding 250 g in adults; pes 
unicolored  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

3. Size small, reduced eyes, dark colored above and below  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3′. Size small to large, eyes moderately reduced, underparts 
contrastingly colored  . . . . . . . . . . . . . . . . . . . . . . . . . 6

4. Pelage smooth, dense, and blackish; very short tail; ears 
totally obscured by fur  . . . . . . . . . . . . . . . . Blarinomys

4′. Pelage velvety and dark; tail moderately long; ears quite 
visible . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

5. Snout elongated. . . . . . . . . . . . . . . . . Brucepattersonius
5′. Snout not elongated . . . . . . . . . . . . . . . . . . . .Deltamys
6. Snout elongated. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
6′. Snout not elongated . . . . . . . . . . . . . . . . . . . . . . . . . . 8
7. Tail hairless and short. . . . . . . . . . . . . . . Oxymycterus
7′. Tail sparsely haired and long  . . . . . . . . . . . Podoxymys
7″. Tail well- haired and conical . . . . . . . . . . . Juscelinomys
8. Conspicuously pink and enlarged upper lip. . . .Bibimys
8′. Upper lips normal in size, not pink. . . . . . . . . . . . . . . 9
9. Large size >100 g, powerful claws on forefeet  . . . . . . 10
9′. Small to medium sized, <100 g . . . . . . . . . . . . . . . . . 11
10. Tail length >80% of head and body length  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Scapteromys
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from grassland- Araucaria forest ecotones in southern Bra-
zil (e.g., Pedó, Freitas, and Hartz 2010). Our concept of 
Akodon largely agrees with Musser and Carleton’s (2005) 
treatment of the genus but incorporates recent taxonomic 
hypotheses as well as newly described species (philipmyersi 
and polopi; Pardiñas, D’Elía et al. 2005; Jayat et al. 2010; 
C. F. Jiménez et al. 2013), synonyms (e.g., oenos as ju nior 
synonym of A. spegazzinii, viridescens as ju nior synonym 
of A. polopi, and aliquantulus as a ju nior synonym of A. 
caenosus; Jayat et al. 2010; D’Elía et al. 2011; Pardiñas, 
Teta, D’Elía, and Díaz 2011), and resurrections (caenosus 
as a species different from A. lutescens; Jayat et al. 2010). 
There are also three described extinct species of Akodon, 
A. clivigenis (Winge, 1887), A. johannis Reig, 1987, and 
A. lorenzinii Reig, 1987 (see below).

The most recent change in Akodon alpha diversity in-
volved the species bogotensis Thomas and latebricola An-
thony. The non-Akodon condition of both was briefl y high-
lighted by Voss (2003:21– 22) on morphological grounds. 
Alvarado- Serrano and D’Elía (2013) have now coined 
Neomicroxus as a new genus to allocate these forms and 
demonstrated by phyloge ne tic analyses of DNA sequences 
that their lineage is not even part of Akodontini (see that 
account under Sigmodontinae incertae sedis). We are also 
confi dent that serrensis Thomas does not belong to Akodon, 
as D’Elía (2003a; see also M. F. Smith and Patton 2007; 
Jayat et al. 2010; Coyner et al. 2013) recovered this spe-
cies outside of Akodon based on molecular markers. This 
taxon represents an undescribed genus, one in the Akodon-
tini. The remaining 38 extant species of Akodon we treat 
herein position the genus as one the few muroids with an 
alpha diversity greater than 30 recognized species (Musser 
and Carleton 2005), and second in diversity only to the 44 
species of Thomasomys within the Sigmodontinae.

Several of the recognized species of Akodon are very 
poorly known, and their status remains uncertain. For ex-
ample, A. pervalens, described from the Yungas of Tarija, 
Bolivia, has never been reviewed although its validity has 
been questioned (Myers 1990; Jayat, Ortiz et al. 2007). 
A similar lack of data characterizes A. affi nis, A. dayi, 
A. sanctipaulensis, and A. surdus, so the status of these as 
valid species should be considered provisional. In contrast, 
Akodon also includes many forms that have been thor-
oughly studied by multiple character sets; some of these are 
among the most reviewed of sigmodontine taxa. For ex-
ample, detailed fi eld and laboratory analyses of A. azarae 
or A. cursor have detailed diet, ecophysiology, behavior, 
reproduction, sex determination, habitat selection, para-
sites, and predation, among other attributes (e.g., Pearson 
1967; Dalby 1975; Zuleta and Bilenca 1992; Gentile et al. 
1997; Kittlein 1997; O. Suárez and Kravetz 1998a,b; Ber-
gallo and Magnusson 1999; Macdonald 2001; O. Suárez 

Akodon, and recognized about 85 species divided among 
eight subgenera (Abrothrix, Akodon, Bolomys, Chroeo-
mys, Deltamys, Hypsimys, Thalpomys, and Thaptomys). 
Within the subgenus Akodon he created the boliviensis and 
urichi species groups that  were basically equivalent to the 
contents of subgenera Akodon and Chalcomys, respectively, 
as proposed by Gyldenstolpe (1932). This “lumping” trend 
reached a peak with Cabrera (1961:437), who explained his 
rationale “sigo la opinión de Ellerman al incluir en este gé-
nero [Akodon], como subgéneros, los diversos géneros en 
que fue disgregado por Thomas, así como Abrothrix; pero 
no veo motivo para conservar separado a Microxus” (freely 
translated: “I follow the opinion of Ellerman to include in 
this genus [Akodon], as subgenera, the several genera as 
was partitioned by Thomas, and also Abrothrix; but I see 
no reason to keep separate Microxus”). Cabrera (1961) 
partitioned Akodon into nine subgenera, with the nomino-
typical subgenus the most diverse with 21 species, many of 
which are now allocated to three other genera (Abrothrix, 
Bibimys, and Necromys). Cabrera also used trinomials ex-
tensively in several complex taxa, such as A. boliviensis, A. 
mollis, A. orophilus, A. urichi, and A. varius.

As he did for Necromys (see that account), Osvaldo Reig 
(1972) established the roughly current concept of Akodon. 
This is not surprising because the dissociation of Necromys 
from Akodon was the fi rst fundamentally historical point in 
establishing the modern concept of Akodon (see also Reig 
1978, 1987). Reig’s (1987:358) concept of Akodon included 
“a central genus Akodon subdivided into fi ve subgenera, 
namely Abrothrix, Akodon s.s., Chroeomys, Deltamys, and 
Hypsimys.” However, the second fundamental departure 
in the taxonomic history of Akodon was the segregation 
of Abrothrix as not only a valid genus but one unrelated 
to Akodon s.s., a phyletic understanding only possible with 
the application of molecular data (e.g., Patton et al. 1989; 
Barrantes et al. 1993; M. F. Smith and Patton 1991, 1993, 
1999; see the Abrotrichini account). The confused place-
ment of Akodon and Abrothrix is perhaps unique among 
sigmodontines because it involved two genera from sepa-
rate tribes that are so similar in external and cranioden-
tal morphology that misidentifi cation of both specimens 
and species was commonplace. Although some Abrothrix 
such as A. longipilis  were early recognized as distinct from 
Akodon s.s. (longipilis is the type species of Abrothrix), 
others such as A. andinus and A. olivaceus  were regarded as 
typical Akodon until molecular phyloge ne tic studies fi rmly 
established their correct allocation to Abrothrix (see the 
historical summary by Musser and Carleton 2005).

We include 38 species in Akodon, plus one still unde-
scribed (“Akodon sp. 2n = 10” of several authors), totaling 
39 extant species. Some authors have claimed an additional 
undescribed species, based on a karyotype of 2n = 34, 
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Andean in distribution, eight occur in middle elevation and 
central semiarid lowlands, and the remaining eight charac-
terize the forested or grassy eastern, mainly lowland, por-
tions of the subcontinent. Of the Andean taxa, over 70% 
inhabit the eastern versant of the Andes and contiguous 
arid lands, with a latitudinal concentration between 8°S to 
25°S. Only one species, A. affi nis, has its entire distribution 
north of the Equator in the Cordillera Oriental. As Voss 
and Emmons (1996:12) highlighted, Akodon is defi nitively 
a non- Amazonian genus. The few rec ords of Akodon sp. 
2n = 10 in the Brazilian states of Mato Grosso (M. J. de J. 
Silva and Yonenaga- Yassuda 1998) and Pará (T. D. Lam-
bert et al. 2005) are restricted to enclaves of heterogeneous 
or nonforested habitats. Members of the genus are absent 
from the Guiana shield (e.g., Tate 1939; Voss 1991) and 
Patagonia, with the exception of A. iniscatus, the south-
ernmost representative of the genus, which reaches about 
47.5°S (Pardiñas 2009). Neither Akodon nor any akodon-
tine occupies the western southern slope of the Andes to 
the Pacifi c coast in Chile; rather, this region is the domain 
of Abrothrix and other abrotrichines. The roughly “dumb-
bell” distributional pattern of species alpha diversity con-
centrated in the central Andes and Atlantic Forest is shared 
by Oxymycterus, another diverse akodontine genus (e.g., 
Hershkovitz 1994).

The oldest Akodon is A. lorenzinii Reig, 1987, whose 
remains  were found in the strata of Vorohué and San 
Andrés formations (Upper Pliocene) in the coastal cliffs 
exposed south of Mar del Plata, Buenos Aires province, 
Argentina. This small Akodon was stated as similar to A. 
iniscatus and A. caenosus (the later referred to as puer; 
Reig 1987). Another extinct species from Buenos Aires 
province is A. johannis, described by Reig (1987) from sev-
eral cranial fragments of a single individual excavated from 
the outcrops of Miramar Formation (Middle Pleistocene). 
According to Reig, A. johannis “seems to be more closely 
related to A. [= Thaptomys] nigrita . . .  Doubtless it should 
be allocated in the subgenus Akodon s.s.” (1987:380). Reig 
(1987) also mentioned two other living species, Akodon 
cf. A. iniscatus from the Vorohué Formation and A. cf. A. 
montensis (cited as cursor) from the Miramar Formation. 
The fragmentary nature of the available material of the 
former, however, does not allow a confi dent specifi c assig-
nation (Pardiñas 1995b). The later probably represents the 
oldest record of A. montensis or a morphologically related 
species in the cursor group. These  were also recovered in 
association with a complex molar sigmodontine that Reig 
(1972, 1987) referred to Nectomys, which suggests a very 
different sigmodontine assemblage by that time than the 
one currently observed in the Pampean region of Argen-
tina. Remains referred to A. azarae have been described 
from Middle Pleistocene (about 0.7 mya) deposits in 

and Bonaventura 2001; C. Busch and Del Valle 2003; Cer-
queira et al. 2003; Moraes et al. 2003; Olifi ers et al. 2004; 
De Conto 2007, and the references therein). Furthermore, 
general knowledge of the genus has increased signifi cantly, 
especially within the past two to three de cades, thanks to 
the revision of several species or group of species. Starting 
with Myers’ (1990) seminal study of the species related to 
Akodon varius), additional contributions focused on An-
dean species distributed in Peru, Bolivia, and Argentina, 
including the description of new entities (siberiae, Myers 
and Patton 1989a; kofordi, Myers and Patton 1989b; juni-
nensis and arequipae, Myers et al. 1990) and a general re-
vision of the boliviensis group (Myers et al. 1990). These 
contributions promoted similar efforts in non- Andean re-
gions, and many species widespread in the Atlantic For-
est and neighboring grasslands  were studied, including a 
defi nition of the Akodon cursor species group (Rieger et al. 
1995), phyloge ne tic hypotheses based on molecular and 
chromosomal data (e.g., Geise et al. 1998, 2001; Pardiñas, 
D’Elía et al. 2005; P. R. Gonçalves et al. 2007; Hass et al. 
2008), descriptions of additional new species (lindberghi 
and sanctipaulensis, Hershkovitz 1990b; mystax, Hersh-
kovitz 1998; reigi, L. A. González et al. 2000; paranaensis, 
Christoff et al. 2000; philipmyersi, Pardiñas, D’Elía et al. 
2005), and karyological and morphological studies (e.g., 
Christoff 1997; Fagundes et al. 1998; Pardiñas, D’Elía 
et al. 2003; Geise et al. 2005; P. R. Gonçalves et al. 2007). 
More recently, and mostly associated with an important 
effort to collect fresh materials, revisionary studies reached 
west central and northwestern Argentina where several 
new nominal forms have been described (aliquantulus, M. 
M. Díaz et al. 1999; oenos, Braun et al. 2000; polopi, Jayat 
et al. 2010; viridescens, Braun et al. 2010; see also D’Elía 
et al. 2011) or restudied (sylvanus, Jayat, Ortiz et al. 2007; 
oenos, Pardiñas, Teta, D’Elía 2011), and the boliviensis 
group fully addressed (Jayat et al. 2010). A few additional 
contributions focused on species that inhabit geographic 
regions previously poorly known (e.g., Ec ua dor, Alvarado- 
Serrano 2005; Patagonia, Pardiñas 2009).

Reig (1978, 1980, 1981, 1984, 1986, 1987), based on 
both the analysis of geographic occurrences of the spe-
cies of Akodon as well as fossil and karyological evidence, 
favored an “original differentiation” of the genus in the 
“area of the present altiplano” (Reig 1987:393). According 
to Reig, “The frequency of localities from which species of 
Akodon are reported shows that 82% of the occurrences 
belong to Andean environment . . .  The ancestral akodon-
tine may have been a generalized Akodon- like form . . .  
This ancestral form may have encountered adequate condi-
tions in the southern proto- puna, and from  here local dif-
ferentiation may have developed” (1987:393). Excluding 
“A.” serrensis, 21 of the remaining 37 living species are 
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Zygomatic arches are delicate. The squamosal- alisphenoid 
region is characterized by a foramen ovale divided by a con-
sistently present alisphenoid strut and a reduced anterior 
opening of the alisphenoid canal. A well- developed trough 
for the masticatory- buccinator nerve is present, partly con-
fi guring the primitive, pattern 1 carotid circulatory system 
described by Voss (1988), the widespread condition in 
the genus (Myers et al. 1990). The mandible is relatively 
low and stout, more slender in the smaller species, with 
the masseteric crest normally developed and reaching the 
middle of m1. The capsular projection is usually not de-
fi ned as a distinct tubercle. Deviations from this standard 
in cranial morphology are infrequent. Thomas (1920h) re-
marked that the narrowed and slanted zygomatic plate of 
A. mimus (and to a lesser extent, A. torques), which he 
termed “microxine,” was more similar to that of Oxymyc-
terus than to typical Akodon. The very shallow zygomatic 
notches, partially related to the zygomatic plate expres-
sion, also distinguished the skulls of A. mimus from those 
of most Akodon species, all of which have typically deeper 
zygomatic notches.

Myers et al. (1990:22) vividly wrote that “Akodon 
teeth are frustrating to study because they wear rapidly, 
and as they wear they lose much of their occlusal topol-
ogy.” The upper incisors are frequently opisthodont, more 
rarely orthodont, always smooth and well pigmented. The 
molars are neither markedly elongated nor narrowed, and 
have a moderately developed tubercular hypsodonty; as an 
exception, crowns are noticeably higher in A. budini and 
A. siberiae. The molar crowns are usually bilevel or ter-
raced, and the main cusps alternate in position. M1 always 
has an anteromedian fl exus (except in “A.” serrensis), but 
in several members this structure disappears with wear 
in adult individuals (e.g., the varius group, sensu Myers 
1990). Remnants of the mesoloph are usually united to the 
mesostyle, typically on both M1 and M2. M3 tends to be a 
simple cylinder (Reig 1987).

Studies of soft anatomy show that all species of 
Akodon studied to date share the widespread unilocular- 
hemiglandular condition, with the bordering fold bisecting 
the stomach on a line from the incisura angularis to a point 
opposite it on the greater curvature (Carleton 1973). The 
presence of a gall bladder is another common trait in the 
genus (Voss 1991; Geise, Weksler, and Bonvicino 2004); 
however, at least one species, A. montensis, lacks this struc-
ture. A single pair of large preputial glands is present that 
typically extends well beyond the ventral fl exure of the pe-
nis (Voss and Linzey 1981).

Montes (2007) summarized the major trends across the 
extensive karyological literature of Akodon. Karyotypes 
have been commonly used to distinguish many species of 
Akodon, especially those that inhabit eastern and central 

northeastern and southeastern Buenos Aires province, Ar-
gentina (Pardiñas 1993; Voglino and Pardiñas 2005). A 
Middle Pleistocene owl pellet fossil assemblage from north 
of Mar del Plata contained an indeterminate Akodon, one 
similar in size to A. iniscatus or A. azarae (Pardiñas 2004). 
During the Late Pleistocene, an assemblage also produced 
by owls in the Andean ranges of Catamarca province, Ar-
gentina, shows a dominance of A. spegazzinii and a single 
record of A. simulator; in contrast, A. caenosus, abundant 
in this region today, was absent (P. E. Ortiz et al. 2011a). 
Akodon spegazzinii has a rich fossil record in northwest-
ern Argentina (P. E. Ortiz et al. 2011b). Late Quaternary 
Brazilian deposits at Lagoa Santa, Minas Gerais (Winge 
1887), are also rich in Akodon representatives, including 
A. cursor, A. angustidens (= A. serrensis; see that account), 
and the extinct A. clivigenis. The taxonomic status of the 
later has not been reviewed, however, and plausible synon-
ymies with extant Brazilian forms described during recent 
de cades are likely. Akodon is also registered as fossil in the 
Late Pleistocene of Uruguay (Ubilla 1996) and Ec ua dor 
(Fejfar et al. 1993).

Species of Akodon live in wide range of habitats, includ-
ing the Puna, Páramo, montane tropical and subtropical 
forests, grassy pampas, dry montane Andean valleys, semi-
desert Patagonian tablelands, and Cerrado shrubby areas. 
However, all species are characterized by a single external 
morphological bauplan, small to medium in size with short 
legs, claws, and ears, nonreduced eyes, inconspicuous vi-
brissae, brownish to grayish coloration, poorly contrasting 
back and ventral colors, and tail moderate in length but 
always shorter than the combined head- body length. Not 
surprisingly, there are exceptions to this general pattern, 
but these are few. For example, A. albiventer has a snowy 
white venter that, combined with bullar enlargement and 
other cranial features, supported its earlier placement in 
Bolomys (= Necromys), and A. montensis has moderately 
large foreclaws.

Craniodental morphology in Akodon follows the same 
pattern of interspecifi c similarity (Reig 1987). The skull is 
normally built and usually somewhat elongated behind. 
The nasals are either longer or slightly shorter than the 
frontals. Anterior borders of the zygomatic plates are usu-
ally vertical and are never projected to form dorsal pro-
cesses or points. The braincase is moderately long, usually 
not broadened, and either as wide as it is long or slightly 
shorter than half of the condylobasal length. The interor-
bital region is typically fairly narrow, without supraorbital 
ridges. Anterodorsal frontal sinuses are evident although 
not specially infl ated. Bullae are usually not enlarged. Inci-
sive foramina are long, typically reaching the protocone of 
M1. The anterior border of the mesopterygoid fossa is usu-
ally even with or slightly behind the posterior face of M3. 
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varius and dolores groups (sensu Jayat et al. 2010) have 
2n = 33– 44, sharing a high FN (42– 44). Those of the bo-
liviensis group (A. boliviensis, A. spegazzinii, A. lutescens, 
A. subfuscus, A. juninensis, A. kofordi, A. fumeus, A. po-
lopi) all have the same 2n = 40, FN = 40 karyotype. Finally, 
a fourth group of species that occupies open to forested 
areas in lowland terrains from east- central Argentina to 
central and eastern Brazil, some of uncertain affi nities (e.g., 
A. azarae) but others closely related (e.g., A. montensis, A. 
reigi, A. paranaensis; see M. F. Smith and Patton 2007), 
are characterized by substantial variation, with 2n rang-
ing from 14– 16 (A. cursor), 24– 26 (A. montensis), 36 (A. 
philipmyersi), 37– 38 (A. azarae), 42 (A. lindberghi), to 44 
(A. paranaensis, A. reigi).

Remarkably, besides normal XX females, in several 
species of Akodon females possess karyotypes indistin-
guishable from those of males, with XY females known 
for eight different species with at least six in de pen dent 
origins (Hoekstra and Edwards 2000). The XY females, 
known since the 1960s (N. O. Bianchi and Contreras 
1967), are fertile. Cytoge ne tic and molecular studies 
have shown that these females are not Xx, with one X 
resulting from an arm deletion (i.e., an extreme case of 
dosage compensation), but XY*, where the Sry gene dif-
ferentially expressed (see review in N. O. Bianchi 2002). 
Recently, A. Sánchez et al. (2010) showed that, at least 
for A. azarae and A. boliviensis, Sry mutations are not 
the basis of sex reversal XY* given that the Sry gene se-
quences of XY* do not signifi cantly differ from those of 
males. Thus, the basis of the inactivation of the Sry gene 
in XY* remains unclear.

Beginning in the early 1990s with M. F. Smith and 
Patton’s (1991, 1993) pioneering studies, DNA sequence 
data began to be extensively used in phyloge ne tic studies 
of Akodon. Most of these studies are based on mtDNA 
cytochrome-b gene sequences, with sequential papers 
offering an increasingly broader taxonomic coverage. 
Jayat et al. (2010) and Coyner et al. (2013) are the most 
recent approaches with broad taxonomic coverage of 
Akodon.

Phyloge ne tic studies of Akodon have had their major 
impact in two critical systematic areas: membership in the 
genus and delineation of species group relationships. By 
assessing the phyloge ne tic position of the type species of 
genus- group taxa related to Akodon, these molecular stud-
ies (M. F. Smith and Patton 1999; D’Elía 2003a; D’Elía 
et al. 2003) have both set the limits of Akodon and demon-
strated that taxa such as Deltamys, Thalpomys, and Thap-
tomys deserved generic status, given that their respective 
type species, kempi, lasiotis, and nigrita, fell outside the 
crown- group clade of Akodon s.s. (i.e., the least inclusive 
clade containing “non- problematic” Akodon taxa and 

South America (e.g., cursor group taxa). Even more, several 
changes of taxonomic status of different nominal forms 
have been made on the basis of karyotypic information, 
either to establish them at the species level (e.g., mon-
tensis) or regard them as synonyms (e.g., arviculoides). 
N. O. Bianchi and Contreras (1967), in describing poly-
morphism of sex chromosomes in A. azarae, published 
the fi rst cytoge ne tic work on Akodon. Later, N. O. Bi-
anchi et al. (1971) recognized at least three karyological 
assemblages in Akodon, one of which included the spe-
cies currently referred to Abrothrix. G and C-banding 
techniques  were also used in early papers, starting with 
the analysis of N. O. Bianchi et al. (1973, 1976) and fol-
lowed by many others (e.g., Yonenaga- Yasuda 1979; M. 
A. Barros et al. 1990; Fagundes and Yonenaga- Yasuda 
1998; Geise et al. 1998). Fagundes et al. (1997) pub-
lished the initial work on fl uorescent hybridization in 
Akodon species. During the period from 1970 to 1990, 
most of the currently recognized species in the genus 
 were karyotyped; these included individual studies that 
often combined cytoge ne tic and morphological data (see 
review by Montes 2007) that supported species- groups 
in Akodon (e.g., the varius group, sensu Myers 1990; 
boliviensis group of Myers et al. 1990; fumeus group 
of Myers and Patton 1989b; and cursor group of Rieger 
et al. 1995).

Outstanding contributions on karyological patterns in 
Akodon, and by extension of the Akodontini as a  whole, 
 were made by N. O. Bianchi, O. A. Reig, and their collabo-
rators, in a series of 10 papers published between 1971 and 
1984, all under the general title of “Cytoge ne tics of South 
American Akodont Rodents (Cricetidae),” as well as by Y. 
Yonenaga- Yasuda and her collaborators (e.g., Yonenaga 
1972b; Yonenaga- Yasuda et al. 1976; Yonenaga- Yasuda 
1979). In both cases, these authors dealt almost exclusively 
with species living in open lowland to forested areas of 
South America, primarily in Argentina and Brazil. Some 
of these works included laboratory cross- breeding experi-
ments of putative species, such as between A. dolores and 
A. molinae (e.g., Merani et al. 1978). Andean forms  were 
also the subject of several studies, most of them focused 
on Argentinean, Bolivian, and Peruvian forms (Barquez 
et al. 1980; Myers and Patton 1989a,b; Myers et al. 1990; 
Patton et al. 1990; Patton and Smith 1992b; Blaunstein 
et al. 1992). With respect to the most recent phyloge ne-
tic analyses (see below), Akodon species groups can be 
karyologically characterized as follows (Montes 2007): the 
aerosus group (sensu M. F. Smith and Patton 2007), plus 
A. albiventer either have 2n = 22– 26 (A. mollis, A. torques, 
A. orophilus, some A. aerosus) or 2n = 38– 40 (other A. 
aerosus, A. albiventer, A. budini, A. mimus, A. siberiae), 
although are all characterized by FN = 40. Members of the 
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a phyloge ne tic hypothesis derived from concatenated 
mtDNA and nucDNA sequences, expanding the available 
molecular data for Akodon.

Currently, fi ve species groups are recognized in Akodon. 
(1) The Akodon aerosus group is minimally composed of 
A. aerosus, A. albiventer, A. affi nis, A. mollis, A. orophi-
lus, A. surdus (varyingly regarded as a synonym of aero-
sus [Patton and Smith 1992a,b] or as a species, such as 
herein [see also Coyner et al. 2013]), and A. torques. M. 
F. Smith and Patton (2007) recovered A. budini and A. si-
beriae as part of their A. aerosus species group, but Jayat 
et al. (2010), in a more taxon dense study, found that both 
species fell outside of a core aerosus clade. (2) The Akodon 
boliviensis group contains A. boliviensis, type species of 
the genus, plus A. caenosus, A. fumeus, A. juninensis, A. 
kofordi, A. lutescens, A. polopi, A. spegazzinii, A. sub-
fuscus, and A. sylvanus. (3) The Akodon cursor species 
group includes A. cursor, A. montensis, A. reigi, and A. 
paranaensis as well as the forms referred in the literature as 
A. aff. cursor and Akodon sp. 2n = 10 (see M. J. de J. Silva 
et al. 2006). M. F. Smith and Patton (2007) posited that 
A. sanctipaulensis was a member of this group, although 
to date it has not been included in any molecular analy-
sis. Preliminary assessments also place A. mystax and A. 
lindberghi together as a small body- size subgroup in the 
cursor group, one from eastern Brazil that shares a 2n = 42 
karyotype (P. R. Gonçalves et al. 2007; Jayat et al. 2010; 
Coyner et al. 2013). (4) The recently delimited Akodon do-
lores group (Jayat et al. 2010; see also Coyner et al. 2013), 
which includes A. dayi, A. dolores (including molinae), 
A. iniscatus, and A. toba. (5) An Akodon varius group 
that is now restricted to A. simulator and A. varius (see 
Jayat et al. 2010). Coyner et al. (2013) proposed to trans-
fer these species to the aerosus group, given they appear 
as sister to that clade. We do not favor this proposition, 
given the large morphological gap between members of 
the two groups. Akodon pervalens, for which no DNA 
sequence data are yet available, likely belongs to the var-
ius species group. Finally, there is a set of Akodon species 
whose phyloge ne tic position is currently unresolved, in-
cluding A. azarae, A. budini, A. mimus, A. philipmyersi, 
and A. siberiae. Relationships among species groups as 
well as sister- pair relationships within the groups also 
vary greatly among analyses. More robust analyses using 
nuclear in addition to mitochondrial gene sequences are 
required to clarify further the contents of each species 
group as well as the relationships both among and within 
them.

Phyloge ne tic analyses of Akodon species have been 
also used in recent new species descriptions with the 
aim of correctly placing the new forms in the Akodon 
 radiation and then to guide species comparisons (e.g., 

A. boliviensis, which is the type species of Akodon). It is 
relevant to note  here, however, that most of the topologies 
supporting the distinction of Deltamys are either weakly 
supported or, in several topologies gathered by M. F. Smith 
and Patton (2007) and Jayat et al. (2010), Akodon s.s. is 
paraphyletic with respect to Deltamys. Clearly, the generic 
distinction of Deltamys needs further scrutiny. In addi-
tion, these phyloge ne tic analyses have shown that serren-
sis Thomas, whose placement in Akodon had never been 
questioned, falls outside the Akodon s.s. clade and that, 
as result, this species should be given generic status. On 
the other hand, these phyloge ne tic studies have also shown 
that mimus and budini, type species of Microxus and Hyp-
simys, respectively, fall in the clade of Akodon s.s., render-
ing these two genus- group taxa synonyms of Akodon. As 
is the case of relationships among Akodon species groups 
(see below), the phyloge ne tic position of some of these taxa 
(notably mimus and kempi) varies with the taxonomic cov-
erage, gene(s) sequenced, and analytical method employed 
(M. F. Smith and Patton 2007; Jayat et al. 2010; Coyner 
et al. 2013). Therefore, to obtain a stable delimitation of 
Akodon, analysis of a taxonomically dense matrix using 
multiple mtDNA and nucDNA sequences of different loci 
remains a necessity.

Traditionally, species of Akodon have been divided 
into a number of species groups. Some of these groupings 
(e.g., the boliviensis versus mollis groups of Hershkovitz 
1990b) simply defi ne size- based associations.  Others, 
however,  were assumed to represent taxa that  were part 
of a common evolutionary lineage “explicitly based on 
the overall similarity of the taxa and their apparently 
contiguous geographic distributions” (Myers 1990:35, 
in his defi nition of the varius group). Myers (1990) de-
fi ned the varius group on morphological grounds alone; 
Myers et al. (1990) based their boliviensis group both 
on morphology and allozymes; and Rieger et al. (1995) 
delineated the cursor group mostly on karyotypic data. 
More recent studies, built primarily around a phyloge ne-
tic rather than a phenetic framework, have reviewed the 
contents of these earlier groups while defi ning new ones. 
In par tic u lar, M. F. Smith and Patton (2007) and Jayat 
et al. (2010) deserve special mention (see also Pardiñas, 
D’Elía et al. 2005; Jayat, Ortiz et al. 2007; Montes 2007; 
Coyner et al. 2013), given their dense taxonomic sampling 
and the overall relevance of their fi ndings. What follows 
in this account is mostly based on M. F. Smith and Pat-
ton (2007) and Jayat et al. (2010); we also make some 
comments about the results recently published by Coyner 
et al. (2013), based on Coyner (2010), although these two 
studies have more limited taxonomic coverage and do not 
include several major changes proposed in recent years. 
However, and importantly, Coyner et al. (2013) presented 
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KEY TO THE SPECIES OF AKODON: [NOTE THAT 
MANY SPECIES ARE SO SIMILAR MORPHOLOGICALLY, 
AND SPECIES BOUNDARIES ARE SO POORLY 
UNDERSTOOD, THAT IT IS DIFFICULT TO PRODUCE 
A DEFINITIVE KEY. THE ONE PROVIDED  HERE IS 
UNCONVENTIONAL IN THAT IT IS NOT STRICTLY 
DICHOTOMOUS. SUBSTANTIAL WORK IS REQUIRED 
TO IMPROVE ON THIS ATTEMPT.]
1. Anteromedian fl exus absent  . . . . . . .  Akodon serrensis
1′. Anteromedian fl exus present  . . . . . . . . . . . . . . . . . . . 2
2. Found in Andes, Bolivian lowlands, dry Chaco, Monte, 

and Patagonia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2′. Found in Atlantic forest, Cerrado, humid Chaco, and 

temperate eastern grasslands. . . . . . . . . . . . . . . . . . . 15
3. Molars strongly hypsodont; braincase rounded; rostrum 

narrow and pointed  . . . . . . . . . . . . . . . . . . . . . . . . . . 4
3′. Molars slightly to moderately hypsodont; braincase 

squared; rostrum broad and moderately short  . . . . . . 5
4. Found in eastern Andes of Cochabamba department, 

Bolivia; zygomatic plate narrow; tail length >45% of 
total length . . . . . . . . . . . . . . . . . . . . . Akodon siberiae

4′. Found in eastern Andes of northwestern Argentina 
and southernmost Bolivia; zygomatic plate moderately 
broad; tail length <45% of total length. . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Akodon budini

5. Size large (maxillary tooth- row length >4.5 mm); su-
praorbital region squared or beaded, often with edges 
divergent posteriorly; rostrum short and broad; interor-
bital region broad; 2n = 34– 42, FN = 40– 44  . . . . . . . . 6

5′. Size small to medium (maxillary toothrow length 
<4.5 mm); supraorbital region smooth, without edges 
divergent posteriorly; rostrum moderately long and nar-
row; interorbital region narrow  . . . . . . . . . . . . . . . . . 7

6. Found in northern and central Bolivia; tail unicolored 
dark; foot dark . . . . . . . . . . . . . . . . . . . . . Akodon dayi

6′. Found in central and southern Bolivia; zygomatic plate 
narrower. . . . . . . . . . . . . . . . . . . . . . . . Akodon varius

6″. Found in Yungas of southern Bolivia; rostrum espe-
cially broad. . . . . . . . . . . . . . . . . . . . Akodon pervalens

6″′. Found in Yungas of southern Bolivia and northwestern 
Argentina; dorsally gray or brown; conspicuous buffy 
eye rings . . . . . . . . . . . . . . . . . . . . . .Akodon simulator

6″″. Found in dry Chaco; skull proportionately broader; 
shorter nasals  . . . . . . . . . . . . . . . . . . . . . .Akodon toba

6″″′. Found in montane Chaco and Monte; colour uniform 
pale brown; skull strongly bowed . . . . Akodon dolores

7. Found in Patagonia; 2n = 33– 34  . . . . Akodon iniscatus
7′. Found in Andes and Andean ranges, 2n = 40, FN = 40  .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
8. Zygomatic plate of “microxine” type, inclined back-

ward and narrow; zygomatic notches very shallow. . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Akodon mimus

philipmyersi, Pardiñas, D’Elía et al. 2005; polopi, Jayat 
et al. 2010). Similarly, phyloge ne tic analyses have been 
used in taxonomic studies designed to assess the distinc-
tion of different nominal forms as, for example, cases 
where either recognition at the species level was sup-
ported (e.g., sylvanus, Jayat, Ortiz et al. 2007) or was 
falsifi ed, resulting in names becoming ju nior synonyms 
(e.g., oenos, Pardiñas, Teta, D’Elía, and Diaz 2011; 
viridescens, D’Elía et al. 2011, see also Coyner et al. 
2013:9). Finally, phyloge ne tic analyses have recently be-
gun to tackle aspects of Akodon evolutionary history in 
addition to traditional questions of systematics and tax-
onomy, notably the in de pen dent origin of XY* females 
(Hoekstra and Edwards 2000), the direction of chro-
mosomal evolution (M. C. Barros et al. 2009), or more 
general historical biogeography (M. F. Smith and Patton 
2007; M. C. Barros et al. 2009).

synonyms:
Mus: J. B. Fischer, 1829:313; part (description of azarae); 

not Mus Linnaeus.
Akodon Meyen, 1833:599; type species Akodon boliviense 

Meyen, by original designation.
Hesperomys: Wagner, 1843a:519; part (listing of arenic-

ola); not Hesperomys Water house.
Acodon Tschudi, 1844:177; incorrect subsequent spelling 

of Akodon Meyen.
Axodon Giebel, 1855:48; incorrect subsequent spelling of 

Akodon Meyen.
Habrothrix: Winge, 1887:27; part (description of cursor); 

not Habrothrix Wagner.
Hesperomys (Habrothrix): J. A. Allen, 1891b:210; name 

combination.
[Akodon (Akodon)]: E.- L. Trouessart, 1897:535; name 

combination.
Microxus Thomas, 1909:237; type species Oxymycterus 

mimus Thomas, by original designation.
Akodon (Chalcomys) Thomas, 1916i:338; type species 

Akodon ærosus Thomas, by original designation.
Hypsimys Thomas, 1918b:190; type species Hypsimys bu-

dini Thomas, by original designation.
Bolomys: Thomas, 1919f:131; part (listing of albiventer); 

not Bolomys Thomas.
[Akodon] (Akodon): Ellerman, 1941:410; name combina-

tion.
[Akodon] (Hypsimys): Ellerman, 1941:414; name combi-

nation.
[Akodon] (Bolomys): Ellerman, 1941:415; part (listing of 

albiventer, berlepschii, and leucolimnaeus); not Bolo-
mys Thomas.

Akodon (Bolomys): Sanborn, 1950:13; name combination.
Plectomys Borchert and Hansen, 1983:237; nomen nudum 

(see Hershkovitz 1990b:21– 23).
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type  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Akodon torques

14″″″. Found in cloud forests, eastern fl ank of southeastern 
Andes in Peru; fur short, crisp, and dark; cranial profi le 
relatively fl at. . . . . . . . . . . . . . . . . . . . . Akodon surdus

15. Size large; tail length >70 mm; maxillary toothrow 
length >4.5 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

15′. Size small to medium; tail length <70 mm; maxillary 
toothrow length <4.3 mm . . . . . . . . . . . . . . . . . . . . . 17

16. 2n = 10  . . . . . . . . . . . . . . . . . . . . . Akodon sp. 2n = 10
16′. 2n = 14– 16; gall bladder present . . . . . Akodon cursor
16″. 2n = 44, FN = 42. . . . . . . . . . . . . . . . . . .Akodon reigi
16″′. 2n = 44, FN = 44  . . . . . . . . . . . . Akodon paranaensis
16″″. 2n = 24– 25; gall bladder absent  . . Akodon montensis
17. Zygomatic plates narrow  . . . . . . . . . . . . . . . . . . . . 18
17′. Zygomatic plates broad; found in nonforested habitats 

of southern Brazil, eastern Paraguay, south to Uruguay 
and central Argentina . . . . . . . . . . . . . . Akodon azarae

18. Isolated distribution in southern Misiones province, 
Argentina; 2n = 36  . . . . . . . . . . . .Akodon philipmyersi

18′. Isolated on Mt. Caparaó, Brazil; 2n = 42– 44; masse-
teric scar distinct. . . . . . . . . . . . . . . . . .Akodon mystax

18″. Found in Cerrado and Atlantic forest of Brazil; 
2n = 42; masseteric scar indistinct . . Akodon lindberghi

18″′. Isolated in São Paulo state, Brazil; interorbit broad 
. . . . . . . . . . . . . . . . . . . . . . . Akodon sanctipaulensis

Akodon aerosus Thomas, 1913
Yungas Grass Mouse, Yungas Akodon

synonyms:
Hesperomys (Habrothrix) caliginosus: J. A. Allen, 1891b: 

210; part; not Hesperomys caliginosus Tomes.
[Acodon] caliginosus: Thomas, 1894b:356; part; not Hes-

peromys caliginosus Tomes.
Akodon aerosus Thomas, 1913b:406; type locality “Mira-

dor, Baños, Ec ua dor. Alt. 1500 m.,” Baños (ca. 2.924°S, 
79.066°W), Azuay, Ec ua dor.

Akodon aerosus baliolus Osgood, 1915:192: type locality 
“Inca Mines, Inambari River, Peru,” Santo Domingo 
(ca. 13.85°S, 69.683°W), Puno, 1,689 m, on the Río 
Inambari, general area of gold mines near town called 
Inca Mine belonging to the Inca Mining Co. (see Ste-
phens and Traylor 1983).

Akodon (Chalcomys) aerosus: Thomas, 1916i:338; name 
combination.

Akodon (Chalcomys) aerosus aerosus: Gyldenstolpe, 1932a: 
110; name combination.

Akodon (Chalcomys) aerosus baliolus: Gyldenstolpe, 1932a: 
110; name combination.

Akodon urichi aerosus: Cabrera, 1961:448; name combi-
nation.

8′. Zygomatic plate of “akodont” type, straight and mod-
erately broad; zygomatic notches distinct . . . . . . . . . . 9

9. Body pelage pattern distinctly countershaded; bullae es-
pecially enlarged; upper incisors slightly proodont . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Akodon albiventer

9′. Body pelage pattern indistinctly or not countershaded; 
bullae normal sized; upper incisors opisthodont to 
slightly orthodont . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

10. Size small to medium; interorbit narrow; 2n = 34 or 40, 
FN = 40. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

10′. Size medium; interorbit broad; 2n variable in number  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

11. Size small; tail length <70 mm . . . . . . . . . . . . . . . . . 12
11′. Size medium; tail length >70 mm 15
12. Zygomatic notches and plates broad; braincase moder-

ately broad; strongly bilophodont third molars  . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Akodon boliviensis

12′. Zygomatic notches shallow; zygomatic plates narrow; 
2n = 34  . . . . . . . . . . . . . . . . . . . . . . . Akodon caenosus

12″. Zygomatic notches narrow; teeth relatively large; M3 
usually oval  . . . . . . . . . . . . . . . . . . .Akodon subfuscus

12″′. . . . Zygomatic notches small and shallow; zygomatic 
plates narrow; M3 with a distinct metafl exus . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Akodon juninensis

12″″. Hindfoot <21 mm; length of maxillary toothrow 
<3.8 mm . . . . . . . . . . . . . . . . . . . . . . Akodon lutescens

12″″′. Found on eastern Andean slopes of northwestern 
and central Argentina; coloration variable; rostrum well 
developed . . . . . . . . . . . . . . . . . . . .Akodon spegazzinii

13. Found isolated in central Argentina in elevations 
>1,500 m  . . . . . . . . . . . . . . . . . . . . . . . Akodon polopi

13′. Found isolated in Sierra de Santa Bárbara, Jujuy prov-
ince, Argentina . . . . . . . . . . . . . . . . . .Akodon sylvanus

13″. Tail bicolored; mesopterygoid fossa broad. . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Akodon fumeus

13″′. Tail unicolored; mesopterygoid fossa lyre shaped . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Akodon kofordi

14. Found in the Cordillera Occidental, western Colombia  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Akodon affi nis

14′. Found in upper eastern Andean slopes, central Peru; 
2n = 26, FN = 40  . . . . . . . . . . . . . . . .Akodon orophilus

14″. Found from northwerstern Peru to northern Ec ua dor; 
2n = 22– 23, FN = 40  . . . . . . . . . . . . . . . Akodon mollis

14″′. Found in upper montane forests of eastern Andean 
slopes, 1,000– 2,000 m, in Ec ua dor, Peru, and Bolivia; 
2n = 22, 38, or 40, FN = 40 . . . . . . . . . Akodon aerosus

14″″. Found in eastern Andean forests, 2,900– 3,800 m, of 
Huánuco department, central Peru; 2n = 22, FN = 40  . .  
. . . . . . . . . . . . . . . . . . . . . . Akodon josemariarguedasi

14″″′. Found on eastern Andean slopes of Ayacucho 
and Cusco departments, Peru; tail nearly naked and 
very long; zygomatic plate resembling “microxine” 
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subspecies :  S. Anderson (1997) recognized baliolus 
as a subspecies for Bolivian populations, and Pacheco et al. 
(2012) treated baliolus as a species. As yet comparisons of 
available samples have not substantiated either hypothesis 
of this latitudinally widely distributed and karyotypically 
variable species.

natural history:  There is no published informa-
tion of the natural history of this species. Known rec ords 
are restricted to forested environments of the Yungas along 
the eastern versant of the Andes, between 1,200– 2,400 m. 
Pacheco et al. (2011; referred to as A. baliolus) found high 
frequencies of A. aerosus in premontane forests between 
1,200 and 1,985 m in the Río Tambopata drainage of Puno 
department, Peru. Limited reproductive data from labels of 
specimens in the MVZ document pregnant and lactating 
females in the months of July and August in southern Peru, 
with litter size (based on embryo counts or placental scars) 
ranging from two to seven.

remarks :  A member of the Akodon aerosus group, 
as defi ned by M. F. Smith and Patton (2007), which in-
cludes the nominal taxa aerosus, affi nis, baliolus, budini, 
mollis, orophilus, siberiae, torques, and putatively albi-
venter. Thomas (1916i), mostly based on the dark- colored 
appearance and velvety fur of this rodent, established 
the subgenus Akodon (Chalcomys), in which he also in-
cluded urichi, venezuelensis, and meridensis (all three 
names now allocated to Necromys; see that account). 
Cabrera (1961) considered aerosus a synonym of urichi, 
but A. L. Gardner and Patton (1976) listed the two as 
separate species based on a pronounced difference in dip-
loid number. Phyloge ne tic analysis of mtDNA sequences 
failed to recover a monophyletic aerosus, suggesting that 
more than one species is encompassed within the current 
concept of this taxon (see Patton et al. 1990; Patton and 
Smith 1992a,b; M. F. Smith and Patton 2007). Patton and 
Smith (1992b) included surdus under aerosus, based on 
their examination of mtDNA sequences of a single speci-
men from Machu Picchu, which is within the range of 
surdus as defi ned by Thomas (1917g, 1920h). Pacheco 
et al. (2012) treated baliolus as a species, based on karyo-
type differences noted by Patton and Smith (1992a,b) 
and shorter nasals of Puno samples relative to those from 
central Peru north to Ec ua dor. A thorough revision of A. 
aerosus, as delineated herein, is badly needed, both to de-
fi ne the number of taxa included and delimit their respec-
tive geographic ranges. Myers (1990) documented the 
morphological distinctiveness of A. aerosus as compared 
with A. varius and related forms.

Patton et al. (1990) and Patton and Smith (1992a,b) re-
ported considerable variation in karyotype among popula-
tions in southern Peru that shared identical morphology, 
with 2n = 40 for specimens from Ayacucho department, 

Oryzomys (Melanomys) caliginosus caliginosus: S. An-
derson, 1985:12; part; not Hesperomys caliginosus 
Tomes.
description:  Described originally as large dark spe-

cies almost indistinguishable externally from Melanomys ca-
liginosus. Pelage dark brown above and slightly paler below, 
with ears, forefeet, hindfeet, and tail blackish brown. Patton 
and Smith (1992b) characterized species by its large body 
size (total length ca. 190 mm), dense but short fur, moder-
ately long and nearly naked tail, and nearly uniform color-
ation (deep blackish or reddish brown dorsally and paler on 
the venter). Skull strongly built (condyloincisive length ca. 
25.6 mm), with broad interorbital region; rostrum short and 
broad; smooth and nonbeaded supraorbital ridges; evenly 
convex dorsal profi le; anterior edges of zygomatic plates 
straight to slightly concave; incisive foramina long, widely 
open, and with smoothly rounded edges; broad mesoptery-
goid fossa; and long maxillary toothrow (ca. 4.6 mm). S. 
Anderson (1997) provided external and cranial mea sure-
ments for Bolivian specimens.

distribution:  Akodon aerosus occurs in lower 
montane forests along the eastern Andean slopes, between 
1,200– 2,400 m, from southern Ec ua dor, through Peru, to 
central Bolivia (Patton and Smith 1992a,b; S. Anderson 
1997). In Peru (Patton and Smith 1992a,b), this species 
is found in a series of disjunct populations in Amazonas, 
San Martín, Huánuco, Junín, Ayacucho, Cusco, and Puno 
departments. It is apparently absent from the Urubamba 
drainage in Cusco department, Peru, where it is replaced 
by A. surdus (see Remarks for that species). In Bolivia, it is 
found along a narrow band of Yungas forest between Co-
chabamba and La Paz departments (S. Anderson 1997). No 
fossils are known for A. aerosus.

selected localit ies  (Map 58): BOLIVIA: Co-
chabamba, Alto Palmar, Chapare (S. Anderson 1997); 
La Paz, 17 km N of Apolo (Anderson 1997), base of Mt. 
Sorata (S. Anderson 1997). EC UA DOR: Azuay, Baños 
(type locality of Akodon aerosus Thomas). PERU: Ama-
zonas, Cordillera del Cóndor, Valle Río Comaina, Puesta 
Vigilancia 3, Alfonso Ugarte (USNM 581938); Ayacucho, 
Hacienda Luisiana [= Luisiana], Río Apurimac (Patton and 
Smith 1992a,b); Cusco, 72 km NE of Paucartambo (Patton 
and Smith 1992a), Hacienda Cadena [= Cadena], Marca-
pata (Patton and Smith 1992a,b), 2 km SW of Tangoshiari 
(USNM 588097); Huánuco, 35 km NE of Tingo Maria on 
Carretera Central (LSUMZ 12600); Junín, 10 km WSW 
(by road) of San Ramón (MVZ 172873); Puno, 14 km W 
of Yanahuaya (Patton and Smith 1992a,b), Inca Mines, 
Río Inambari (= Santo Domingo) (type locality of Akodon 
aerosus baliolus Osgood), Ocaneque, 10 mi N of Limbani 
(MVZ 116110), 11 km NNE of Ollachea (Patton and Smith 
1992a,b).
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distribution:  Akodon affi nis is known from the 
Cordillera Occidental of western Colombia (Musser and 
Carleton 2005). No fossils are known.

selected localit ies  (Map 59): COLOMBIA: An-
tioquia, Vereda Puente Peláez, Finca Cañaveral (Voss et al. 
2002); Nariño, Galera (J. A. Allen 1913a), La Florida (J. 
A. Allen 1913a); Risaralda, La Pastora, Reserva Ucumarí 
(Quiceno 1993), Vereda Siató (Voss et al. 2002); Santander, 
10 km W of Santander (MVZ 124065); Valle del Cauca, 
Bosque San Antonio, Cordillera Occidental (Quiceno 1993), 
Corregimiento Baragán, Hacienda La Esperanza (Quiceno 
1993), Hacienda La Sirena, carretera Palmira- La Nevera 
(Quiceno 1993), Hacienda Los Alpes (Quiceno 1993), La-
guna Sonso (Quiceno 1993), Municipio de Roldanillo (Qui-
ceno 1993), 4 km NW of San Antonio (MVZ 124066).

natural history:  Few ecological data are avail-
able for this species. It is apparently common, especially 
in secondary and altered habitats (R. P. Anderson and M. 
Gómez- Laverde, pers. comm.). Voss et al. (2002) captured 
10 specimens in the valley of the Río Siato, Risaralda de-
partment, at 1,520– 1,620 m in 405 trap- nights. It has been 
found in both primary cloud forests and adjacent anthro-
pogenically modifi ed vegetation in relatively cool and very 
humid environments (Voss et al. 2002). This mouse is 
terrestrial, mostly diurnal and crepuscular, and probably 
feeds on insects, seeds, and vegetation (Quiceno 1993).

remarks :  J. A. Allen originally allocated this species 
to Microxus, possibly infl uenced by its external resemblance 
to A. bogotensis. Anthony (1924:4), in his description of A. 
latebricola, suggested that affi nis was unlike other Microxus 
and perhaps was more appropriately placed in Akodon. 
Goodwin (1953:320) later formalized Anthony’s opinion, a 
treatment followed by Cabrera (1961:440). One individual 
sequenced by M. F. Smith and Patton (2007), putatively re-
ferred to this species and collected about 180 km NNE of the 
type locality, was found to be part of the Akodon aerosus 
group (see Remarks under A. aerosus). Akodon tolimae was 
treated as a full species by several authors (e.g., Reig 1987) 
but later was subsumed under affi nis (Musser and Carleton 
1993:688; see also Reig, Kiblisky, and Linares 1971:162). 
Akodon tolimae was briefl y diagnosed as a taxon simi-
lar to aerosus but much smaller and darker. Although the 
conspecifi ty of affi nis and tolimae is plausible, given their 
geographic proximity and similar morphology, their actual 
relationship needs clarifi cation. Quiceno (1993) found two 
different cytotypes, 2n = 24 and 2n = 26, both with FN = 40 
in a survey of Akodon populations in Valle del Cauca and 
Risaralda departments, Colombia. He associated the former 
karyotype with the name affi nis and the latter with tolimae, 
but regardless of these assignments, the chromosomal data 
suggest systematic complexity among Akodon populations 
in the northern Andes of Colombia.

2n = 38 for specimens from Puno department, and 2n = 22 
for those from Cusco department.

Akodon affi nis (J. A. Allen, 1912)
Colombian Grass Mouse, Colombian Akodon

synonyms:
Microxus affi nis J. A. Allen, 1912:89; type locality “San 

Antonio (near Cali, alt. 8000 ft.), Cauca, Colombia”; 
San Antonio (3.2993°N, 76.5192°W), Santiago de Cali, 
Colombia.

Akodon tolimae J. A. Allen, 1913a:480; type locality “Rio 
Toché, Quindio Andes, Tolima, Colombia; altitude, 
7000 feet.”

Microxus (?) affi nis: Gyldenstolpe, 1932a:134; name com-
bination.

Akodon affi nis: Goodwin, 1953:320; fi rst use of current 
name combination.
description:  Medium sized (total length = 160 mm; 

tail = 70 mm; greatest length of skull = 25.8 mm; upper 
toothrow = 5 mm [mea sure ments of holotype, from J. A. 
Allen 1912]), characterized by uniform dusky brown up-
per parts, with tips of hairs yellowish, giving general oli-
vaceous effect; venter dark grayish brown, with tips of the 
hairs olivaceous, giving the general effect of dark grayish 
brown with faint olive tinge; ears dull brown, nearly na-
ked, rather short and broad; feet grayish brown, hairs dark 
with lighter tips; tail brown, not appreciably bicolored, 
nearly naked, shorter than head and body.

Map 58    Selected localities for Akodon aerosus (●). Contour line = 2,000 m.
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description:  Small to moderate sized with total 
body length from 162– 179 mm, tail length 69– 77 mm, ear 
length 13– 13.5 mm, and hindfoot length (with claw) 20– 
22 mm; fur short and coarse, slightly woolly in texture; 
general color pale grizzled grayish, tips of darker hairs 
brown and of paler ones whitish buff, all slate gray at 
their base; venter snowy white, contrasting strongly with 
the dorsum; eyes with whitish eye ring; ears short, with 
a few whitish hairs that form an indistinct postauricular 
spot; dorsal surfaces of both forefeet and hindfeet pure 
white; tail short, well haired, brown above and white on 
sides and below. Skull with short rostrum, shallow and 
narrow zygomatic notches, zygomatic arches not fl ared 
laterally, and broad interorbital region with rounded 
edges; zygomatic plates broad, with anterior margins 
straight; incisive foramina extend to hypofl exus of M1; 
mesopterygoid fossa broad, with rounded anterior margin 
and parallel sides; auditory bullae very large for the ge-
nus, with short and broad bony tubes. Mandibular ramus 
low, with short symphysis. Upper incisors orthodont. M1 
with well- developed anteromedian fl exus and conspicuous 
anteroloph; major cups nearly parallel; mesoloph present 
but reduced. M2 similar to M1 but with reduced procin-
gulum. M3 even more reduced and oval in occlusal view. 
Lower m1 with well- developed anteromedian fl exid and 
anterolabial cingulum; both ectostylid and ectolophid 
present but reduced; m2 with very shallow protofl exid vis-
ible only in young individuals; m3 bilophodont and sig-
moid in shape. Condyloincisive length averages 23.7 mm 
and upper molar series 4.1 mm.

distribution:  Akodon albiventer is widely distrib-
uted in the Andean Altiplano and other highlands, from 
southern Peru in Arequipa and Puno departments, through 
southwestern Bolivia and northern Chile, to northwestern 
Argentina in Jujuy and Salta provinces. Most localities are 
between 3,000 to 4,500 m, but a few are from as low as 
2,350 m (Thomas 1897d; Pearson 1951; Pine et al. 1979; 
S. Anderson 1997; M. M. Díaz and Barquez 2007). The 
species is known from a late Holocene archaeological site 
at Inca Cueva, Jujuy, Argentina (Teta and Ortiz 2002; P. E. 
Ortiz et al. 2011b).

selected localit ies  (Map 60): ARGENTINA: 
Jujuy, El Toro, 55 km W of Susques (IADIZA 3336), 
0.5 mi E of Tilcara (MVZ 119934); Salta, Cauchari (MSB 
75252), Lower Cachi (type locality of Akodon albiventer 
Thomas). BOLIVIA: La Paz, Salla (S. Anderson 1997); 
Oruro, 7 km S and 4 km E of Cruce Ventilla (S. Anderson 
1997), Luca (S. Anderson 1997), 40 km S of Oruro (MVZ 
119935); Potosí, Quetena Chica on Río Quetena (S. An-
derson 1997), 4 mi E of Uyuni (MVZ 119936), 5 mi [= 8 
km] E of Uyuni (S. Anderson 1997), 5 mi N of Villazon 

Akodon albiventer Thomas, 1897
White- bellied Grass Mouse, White- bellied Akodon

synonyms:
Akodon albiventer Thomas, 1897d:217; type locality “Lower 

Cachi,” Salta, Argentina; it is likely that Thomas referred 
to the lower course of the Río Cachi, which passes through 
the town of Cachi (25°07′11.93″S, 66°09′47.00″W, 
2,341 m, Salta province), close to the junction with the Río 
Calchaquí (see Jayat et al. 2010).

Akodon Berlepschii Thomas, 1898c:281; type locality “Es-
peranza, a ‘tambo’ in the neighbourhood of Mount Sa-
hama, [La Paz,] Bolivia.”

B[olomys]. albiventer: Thomas, 1916i:339; name combi-
nation.

B[olomys]. berlepschi: Thomas, 1916i:340; name com-
bination and incorrect subsequent spelling of Akodon 
berlepschii Thomas.

Akodon [(Bolomys)] albiventer: Ellerman, 1941:415; name 
combination.

Akodon [(Bolomys)] berlepschii: Ellerman, 1941:415; name 
combination.

Akodon albiventer berlepschii: Pine et al., 1979:347; name 
combination.

Map 59    Selected localities for Akodon affi nis (●). Contour line = 2,000 m.



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 155

must not begin until after July. M. M. Díaz and Barquez 
(2007) observed young individuals in Jujuy province 
between January and June. Males with nonscrotal testes 
 were captured from February to June and in Novem-
ber, and males with scrotal testes in February, March, 
and December. These authors also mentioned females 
with closed vaginas in February, March, and June, and 
females with open vaginas in February, March, and De-
cember. Lactating and pregnant females  were trapped 
in February, March, and December. Molting animals 
 were collected in February, March, June, and December. 
Beaucournu et al. (2011) described a new species of flea 
in the genus Agastyopsylla from specimens collected 
from in Tarapacá, Chile.

remarks :  Akodon albiventer was once considered 
a member of the genus Bolomys [= Necromys] (Thomas 
1916i; Gyldenstolpe 1932; N. O. Bianchi et al. 1971; 
A. L. Gardner and Patton 1976; E. Massoia, in Massoia 
and Pardiñas 1993). However, the inclusion of albiventer 
in Akodon is supported on molecular and, to a more lim-
ited extent, morphological grounds (Pine et al. 1979; Reig 
1987; D’Elía et al. 2003; M. F. Smith and Patton 2007). 
Phyloge ne tic analyses based on mtDNA cytochrome-b 
gene sequences supported a sister relationship of A. albi-
venter and several Andean species of Akodon, including 
A. aerosus, A. affi nis, A. orophilus, and A. torques (Jayat 
et al. 2010).

N. O. Bianchi et al. (1971) reported a 2n = 40 chromo-
somal complement, represented by 38 acrocentric and two 
small metacentric elements.

(MVZ 119938); Tarija, 4.5 km E of Iscayachi (S. Ander-
son 1997). CHILE: Arica y Parinacota, Caritaya, 75 mi 
SE of Arica (MVZ 116770). PERU: Arequipa, 15 km S of 
Cailloma (Pearson 1951); Moquegua, 5 mi NW of Toque-
pala (MVZ 145543); Puno, Hacienda Calacala, 7 mi SW 
of Putina (MVZ 116650); Puno, 1 mi SW of Ancomarca 
(MVZ 141330), Hacienda Calacala, 7 mi SW of Putina 
(MVZ 116650), Hacienda Pairumani, 24 mi S of Ilave 
(MVZ 114651), 5 mi N of Mazocruz (MVZ 139552); 
Tacna, 0.5 mi W of Challapalca (MVZ 141335), Río 
Tarata (MVZ 115700).

subspecies :  Thomas (1902c) noted that albiventer 
and berlepschii might be conspecifi c and that color differ-
ences between the two probably intergraded. Pine et al. 
(1979) unequivocally stated that the two  were conspecifi c 
but that fresh pelage of individuals from within the range 
of albiventer may turn out to be more buffy- brown and 
less gray than in individuals from within the range of what 
has been called berlepschii. Considering the geo graph i cal 
distance between the two forms as currently known and 
keeping in mind that supposed pelage differences could 
have some validity, these authors provisionally recognized 
the two as subspecies. However, this hypothesis has not as 
yet been tested through geographic analysis of any charac-
ter set.

natural history:  Akodon albiventer primarily 
occupies semiarid Puna and high Andean environments, 
but at their southern distributional limit the species also 
extends into the Monte desert. Although it has been 
trapped in open grassy places, A. albiventer seems to pre-
fer more sheltered habitats such as dense tola shrubland 
and man- made rock walls that provide protection (Pear-
son 1951). In both Bolivia and Peru, A. albiventer lives 
together with A. boliviensis (Pearson 1951; S. Anderson 
1997). In northern Chile, this species inhabits meadows 
with dense grass and rock walls, especially near water-
courses (Pine et al. 1979).  Here it was found in associa-
tion with Abrothrix andina. In Argentina, A. albiventer 
occurs sympatrically with A. spegazzinii (M. M. Díaz and 
Barquez 2007). This species has been reported as mostly 
or entirely diurnal by several authors (Pearson 1951; 
Mann 1978, Pine et al. 1979). M. M. Díaz and Barquez 
(2007) commented on an individual feeding on grass in 
Jujuy province, Argentina.

There are few published observations on reproduc-
tion and molting for this species. S. Anderson (1997) 
reported two males with enlarged testes (8 and 9 mm 
long) caught in July, but 10 other large specimens 
caught at the same time  were still sexually undevel-
oped. A female caught in July had an open vagina, but 
no females contained embryos, so the breeding season Map 60    Selected localities for Akodon albiventer (●). Contour line = 2,000 m.
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matic plates narrow; palate short; incisors delicate (My-
ers 1990). Massoia and Fornes (1964a) and Hershkovitz 
(1990b) provided external and cranial mea sure ments. Si-
erra de Soriano (1969) detailed the external morphology of 
Uruguayan specimens.

distribution:  Akodon azarae ranges from Rio 
Grande do Sul in southern Brazil, and eastern Paraguay 
south through Uruguay to central Argentina (Reig 1964; 
Barlow 1969; Massoia 1971b; Dalby 1975; Myers and 
Wetzel 1979; Gamarra de Fox and Martin 1996). Known 
populations in Argentina are mostly restricted to the east-
ern part of the country (Buenos Aires, Chaco, Corrientes, 
Entre Ríos, Formosa, and Santa Fe provinces), extending to 
the southern tip of Buenos Aires province and westward to 
La Pampa and Córdoba provinces. There is an unconfi rmed 
record for the Parque Nacional Teniente Enciso, in the 
western Chaco of Paraguay (Gamarra de Fox and Martin 
1996:537). Several fossils collected from Pleistocene depos-
its of Buenos Aires province, Argentina, have been referred 
to A. azarae (Ameghino 1889; Pardiñas 1999a). The old-
est rec ords for the species are Middle Pleistocene (Ensena-
dan), from Ramallo, Mar del Plata, and the vicinity of Bahía 
Blanca (see Pardiñas 1993, Pardiñas and Deschamps 1996, 
Voglino and Pardiñas 2005).

selected localit ies  (Map 61): ARGENTINA: 
Buenos Aires, Bahía Blanca (Pardiñas, Abba, and Merino 
2004), Balneario San Antonio (Pardiñas, Abba, and Merino 
2004), Bañado de Flores, Buenos Aires (Massoia and Fornes 
1967b), Cabaña San José (Pardiñas, Abba, and Merino 
2004), Estancia El Abra (Pardiñas, Abba, and Merino 2004), 
Monte Hermoso (Pardiñas, Abba, and Merino 2004), Santa 
Clara del Mar (Reig 1964); Chaco, Capitán Solari (Massoia 
et al. 1995b); Córdoba, La Nacional (CNP- E 653- 1), Marull 
(CNP- E 59- 2), Río Cuarto (E. Castillo et al. 2003); Corrien-
tes, Santo Tomé (CNP- E 650- 1); Formosa, Cooperativa de 
Villa Dos Trece [= Kilómetro 213] (Pardiñas and Teta 2005); 
La Pampa, Estancia Los Guadales (Siegenthaler et al. 1993), 
Laguna El Chañar, Puesto El Chato (Siegenthaler et al. 1993); 
Santa Fe, Estación Santa Margarita (Massoia et al. 1995a), 
Jacinto L. Arauz (Teta and Pardiñas 2010). BRAZIL: Rio 
Grande do Sul, Alegrete (G. Gonçalves, pers. comm.), Es-
meralda (Sbalqueiro, Mattevi, Oliveira, and Freitas 1982), 
Guaíba (G. Gonçalves, pers. comm.), Reserva Ecológica 
do Taim (Sbalqueiro, Mattevi, Oliveira, and Freitas 1982). 
PARAGUAY: Canindeyú, Reserva Natural Privada Mo-
rombí (J. Torres, pers. comm.); Presidente Hayes, 15.5 km 
by road NNW of Chaco- i (Myers and Wetzel 1979), 83 km 
NW of Puerto Falcón (Gamarra de Fox and Martin 1996). 
URUGUAY: Maldonado, Maldonado (type locality of Mus 
arenicola Water house); San José, Kiyú (GD 327).

subspecies :  Molecular and morphological data sup-
port three subspecies in our current concept of A. azarae: 

Akodon azarae (J. B. Fischer, 1829)
Azara’s Grass Mouse, Azara’s Akodon

synonyms:
Ratton agreste Brants, 1827:184: based on Azara’s (1802:94) 

“el agreste”; ruled by the International Commission 
(ICZN 1982:Opinion 1232) to be a vernacular name and 
unavailable for use in zoological nomenclature.

M[us]? Azarae J. B. Fischer, 1829:325; based on Azara’s 
(1802:94) “el agreste” with type locality given as “In 
Paraguaya” although Azara wrote (1802:94) “en los 30 
1⁄2 grados de latitude,” erroneously interpreted as “301⁄2° 
(= latitude of Entre Ríos) Argentina” by Tate (1932:26; 
see also Cabrera 1961:440); Pardiñas et al. (2007:401) 
reviewed the available evidence and corrected the type lo-
cality to “São Gabriel (30°19′S, 54°19′W, 118 m) . . .  in 
the Brazilian State of Rio Grande do Sul.”

Mus arenicola Water house, 1837:18; type locality “Mal-
donado,” Maldonado, Uruguay.

Hesperomys arenicola: Wagner, 1843a:466; name combi-
nation.

[Akodon (Akodon)] arenicola: E.- L. Trouessart, 1897:536; 
name combination.

Akodon arenicola hunteri Thomas, 1917c:97; type local-
ity “Isla Ella, in the delta of the Rio Parana, at the top 
of the La Plata Estuary”; restricted by Pardiñas et al. 
(2007:402) to a “small island (ca. 1 km2) surrounded 
by the streams Espera and Esperita (34°22′S, 58°38′ 
W, Primera Sección Delta del Paraná, Tigre, Buenos 
 Aires . . .  ).”

[Akodon arenicola] arenicola: Thomas, 1917c:97; name 
combination.

Akodon azarae: Tate, 1932:5; fi rst use of current name 
combination.

Akodon azarae azarae: Cabrera, 1961:440; name combi-
nation.

Akodon azarae hunteri: Cabrera, 1961:440; name combi-
nation.

Akodon azarae bibianae Massoia, 1971b:131; type local-
ity “Estación Experimental El Colorado (INTA), Depar-
tamento de Pirané, Provincia de Formosa, República 
Argentina.”
description:  Medium-sized akodont, with head 

and body length 90– 114 mm and tail length 69– 90 mm; 
fur moderately soft and long (9– 13 mm); dorsal color olive 
brown to deep brown, usually tinged buffy on sides and 
cheeks; ventral hairs gray based and buffy tipped, and thus 
moderately demarcated from dorsum; ears clothed in short 
brown hairs; hindfeet tan above; bicolored tail shorter 
than head and body. Skull delicate; rostrum narrow and 
pointed; interorbital region hourglass shaped with rounded 
edged; temporal and mastoid ridges weak; interparietal 
small; zygomatic arches weak, not fl aring laterally; zygo-
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(1932c) and Cabrera (1961) established the current con-
cept of A. azarae, including arenicola as a subjective ju nior 
synonym, and restricted the type locality to northern Entre 
Ríos province, Argentina. However, as detailed by Pardi-
ñas et al. (2007) in their study of Felix de Azara’s voyages, 
the Spanish naturalist apparently captured this mouse in 
Brazil, in the vicinity of the city of São Gabriel, Rio Grande 
do Sul.

Ratton agreste Brants is a se nior synonym of Mus azarae 
J. B. Fisher, but had not been used in the literature since its 
publication, including major taxonomic synopses (e.g., E.- L. 
Trouessart 1897, 1904; Tate 1932c; Cabrera 1961; Musser 
and Carleton 2005), except for a single mention by Hersh-
kovitz (1966a:106; see also Hershkovitz 1990b:5). To stabi-
lize the use of azarae J. B. Fisher for this species, Langguth 
(1966a, 1978) twice petitioned the International Commis-
sion on Zoological Nomenclature that Brants’s name be re-
jected. In 1982 (Opinion 1232), the Commission ruled that 
Ratton Brants was suppressed for the purpose of the Prin-
ciple of Priority (but not for Homonymy) and placed it on 
the Offi cial Index of Rejected and Invalid Generic Names in 
Zoology with the Name Number 2131. The Commission 
further ruled that agrestes Brants, as published in combina-
tion with Ratton, was a vernacular name and unavailable 
for use in zoolological nomenclature (see ICZN 1987).

Karyotypes with 2n = 37– 38, FN = 40– 44, are known 
for specimens from central Argentina (hunteri from Bue-
nos Aires and La Pampa provinces, bibianae from Chaco 
province), Uruguay, and Brazil (arenicola from Maldonado 
and azarae from Rio Grande do Sul; e.g., N. O. Bianchi 
and Contreras 1967; Vitullo et al. 1984; Kasahara and 

A. a. azarae, A. a. bibianae, and A. a. hunter. The nomi-
nate race is restricted to southern Brazil and Uruguay; the 
other two are in central- eastern Argentina and northeast-
ern Argentina and eastern Paraguay, respectively.

natural history:  Akodon azarae inhabits open 
grasslands, wet grasslands along rivers and marshes, open 
thorn woodlands, and borders of cultivated fi elds (Crespo 
1966; Pearson 1967; Dalby 1975; Teta, González- Fischer 
et al. 2010). It utilizes shallow holes and will occasionally 
burrow; Massoia and Fornes (1965b) and K. Hodara et al. 
(1997) described the structure of the burrow systems. This 
animal may be either nocturnal or diurnal (J. R. Contreras 
1979b).

Akodon azarae has a polygynous mating system (Bi-
lenca and Kravetz 1998; O. Suárez and Kravetz 1998a; 
Zuleta and Bilenca 1992); the breading season lasts about 
eight months, a period that roughly coincides with spring 
through autumn (Crespo 1966; Pearson 1967; Dalby 
1975; Teta, González- Fischer et al. 2010). Although de-
layed implantation may occur, gestation in the labora-
tory usually lasts 22.7 to 24.5 days; the average litter 
size varies between 4.7 and 5.7 (range: 3– 7 in Uruguay; 
3– 10 in Argentina); and neonates are altricial with an 
average birth weight of 2.2 g (De Villafañe 1981; Mills, 
 Ellis, McKee et al. 1992; C. Busch and Del Valle 2003). 
Mothers can control the sex ratio of their litters (Zuleta 
and Bilenca 1992). O. Suárez and Kravetz (1998a,b) de-
scribed copulatory behavior, mating system, and trans-
mission of food selectivity from mothers to offspring. De 
Villafañe (1981) examined development under laboratory 
conditions. Pearson (1967) and Zuleta et al. (1988) doc-
umented age structure and population dynamics of Ar-
gentinean populations. Life span varied between 7 and 
8 months in individuals born in the spring, and from 10 
and 12 months for those born in the autumn (K. Hodara 
et al. 2000).

Diet varied geo graph i cally and seasonally, but includes 
variable proportions of invertebrates and plant material, 
such as green vegetation, leaves, fruits, and seeds (Barlow 
1969; Bilenca and Kravetz 1998; C. Busch and Del Valle 
2003; Macdonald 2001; O. Suárez and Bonaventura 2001; 
O. Suárez and Kravetz 1998b). Dalby (1975), Zuleta and 
Bilenca (1992), and Priotto and Steinmann (1999) reported 
on home range use and size. Owls are common predators of 
this mouse (e.g., Kittlein 1997; Pardiñas 1999a; González- 
Fischer 2011). Navone et al. (2009) reported on parasites. 
This species is known to carry the Maciel and Pergamino 
hantavirus strains (O Suárez et al. 2003).

remarks :  J. B. Fischer (1829) based his M? Azarae on 
“el agreste” of Azara (1802:94), but his name was gener-
ally ignored in favor of A. arenicola Water house for much 
of the early nomenclatural history of this species. Tate Map 61    Selected localities for Akodon azarae (●). Contour line = 2,000 m.
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distribution:  Akodon boliviensis is widely distrib-
uted in highland grasslands of the Puna and western Andean 
slopes from southern Peru through central Bolivia to north-
western Argentina in Salta province. Most specimen rec ords 
are from elevations above 3,500 m, but it has been found 
as low as 2,400 m (Myers and Patton 1989a; Myers et al. 
1990; S. Anderson 1997; Salazar- Bravo, Yensen et al. 2002; 
Tarifa et al. 2007; Jayat, Ortriz et al. 2008, 2010). No fossils 
are known.

selected localit ies  (Map 62): ARGENTINA: 
Salta, ca. 3 km SE of Abra de Ciénaga Negra (MACN 
23499), Azul Cuesta, ca. 9 km S of Nazareno (MACN 
23503). BOLIVIA: Chuquisaca, Río Limón (S. Anderson 
1997); Cochabamba, 4.4 km (by road) N of Tablas Monte 
(S. Anderson 1997); La Paz, Pelechuco (Tarifa et al. 2007), 
Río Aceromarca (S. Anderson 1997); Oruro, 10 km by road 
SW of Pazña, Finca Santa Helena (Myers and Patton 1989a), 
1.5 km SW of Sajama (S. Anderson 1997); Potosí, 20 km S 
of Potosí (Myers et al. 1990), Serranía Siberia, 11 km (by 
road) NW of Torrecillas (S. Anderson 1997); Tarija, Sama 
(S. Anderson 1997). PERU: Moquegua, 19 km NE of Torata 
(Myers et al. 1990); Puno, 11 km W and 12 km S of Ana-
nea (MVZ 173033), 13 mi W and 2 mi N of Crucero (Myers 
et al. 1990), Hacienda Calacala, 7 mi SW of Putina (MVZ 
116653), 4 km E Juli (MVZ 115670), Mazocruz (MVZ 
115671), 5 km W of Puno (MVZ 115673), Río Huanque 
(MVZ 136259), 12 km S of Santa Rosa [de Ayaviri] (Myers 
et al. 1990), Tincopalca, 50 mi W of Puno (MVZ 114649); 
Tacna, Tarata (MVZ 141313).

subspecies :  Cabrera (1961) considered A. spegazzi-
nii and A. tucumanensis as subspecies of A. boliviensis, and 
A. alterus as a synonym of A. boliviensis tucumanensis. 
Myers et al. (1990), in their review of geographic variation 
in several craniodental, soft anatomical, and other traits, 
concluded that spegazzinii, tucumanensis, and alterus  were 
best excluded from A. boliviensis. These authors, however, 
noted differences between specimens of A. boliviensis from 
the extreme northwestern (Moquegua department, Peru) 
and southeastern (Tarija, Bolivia) segments of the species’ 
range, relative to a rather homogeneous set of geo graph-
i cally intermediate samples, but did not recommend any 
formal recognition of these end points.

natural history:  Akodon boliviensisis is found in 
the drier environments of the Puna in southern Peru but 
extends into humid grasslands adjacent to the eastern An-
des in central Bolivia. It is common in dense bunch grasses 
dominated by Stipa and Festuca, and in Polylepis wood-
lands fragments, and is readily trapped where rocks or 
shrubs are interspersed with grasses, and along rock walls 
of corrals or  houses where there are clumps of grasses 
 (Myers et al. 1990; S. Anderson 1997; Salazar- Bravo, 
Yensen et al. 2002; Tarifa et al. 2007). In Argentina, most 

Yonenaga- Yassuda 1984; Tiranti 1999a). Two types of Y 
chromosomes have been reported from Brazilian speci-
mens: acrocentric in populations in the northern part of 
Rio Grande do Sul, and submetacentric in the southern 
part of that state (Mattevi et al. 1981; Sbalqueiro, Mattevi, 
Oliveira, and Freitas 1982).

Akodon boliviensis Meyen, 1833
Bolivian Grass Mouse, Bolivian Akodon

synonyms:
Akodon boliviense Meyen, 1833:600; type locality “Auf 

der Hochebene von Hochperu, in dem Indianer- dorfe 
Pichu- pichun, auf einer Höhe von 14000 Fuss gefan-
gen”; Pichu- Pichún, 14,000 ft., Chucuito Province, 
Puno Department, Peru (as clarifi ed by Myers et al. 
1990:49– 50).

Acodon boliviense: Tschudi, 1844:177; name combination.
[Akodon (Akodon)] boliviensis: E.- L. Trouessart, 1897: 

535; name combination.
Akodon pacifi cus Thomas, 1902b:135; type locality “La 

Paz, [La Paz,] 4000 m,” Bolivia.
description:  Small, with total body length averag-

ing 155.7 mm, tail length 64.6 mm, ear length 13.7 mm, 
and hindfoot length 21.1 mm; dorsal fur pale, brown- 
tinged olivaceous, uniformly colored across back and 
crown, lightly streaked with black; fl anks similar to dor-
sum in color and pattern; narrow but conspicuous yellow-
ish eye- ring present; venter paler, with hairs buffy tipped; 
inguinal area especially dark, almost rufous, in some indi-
viduals; small patch of white fur often occurs at apex of 
chin; tail sharply bicolored and heavily clothed with hairs. 
Skull with comparative broad zygomatic notches, with zy-
gomatic arches tending to fl are laterally more than other 
members of group; interorbital region narrow, with pos-
terior margins tending to be squared; temporal and mas-
toid ridges unusually strongly developed; zygomatic plates 
relatively broad, with anterior faces vertically oriented; 
posterior ascending pro cess of alisphenoid projects at least 
to squamosoalisphenoid groove; tympanic hook relatively 
stout; mesopterygoid fossa narrow, with anterior margin 
usually squared and often with a small median spine; M1 
with well- formed parastyle, mesostyle present but tiny, and 
metalophule occasionally present; M2 with anterior cin-
gulum and mesostyle always present; M3 relatively large 
and complex for boliviensis group species, averaging about 
half length of M2; metafl exus and hypofl exus of M3 partly 
divide tooth, giving occlusal surface a distinctive fi gure-
 8 shape. Lower m1 with distinguishable, but sometimes 
small, protostylid; both m1 and m2 usually with ecto-
stylid and mesostylid present but always tiny; m3 long and 
conspicuously S-shaped. Condyloincisive length averages 
22.4 mm, upper molar series length 4.0 mm.
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department, Peru, individuals are FN = 40, with 18 pairs 
of uniarmed autosomes (one distinctly larger than the re-
mainder, which grade in size evenly from medium to small) 
and one very small pair of biarmed elements. The X chro-
mosome is a medium- sized subtelocentric, and the Y is a 
small submetacentric, but larger than the smallest uniarmed 
autosome (Myers et al. 1990). Specimens from Tacna de-
partment, Peru, have a FN = 42, with 17 pairs of uniarmed 
autosomes, one pair of large subtelocentrics, and one very 
small pair of biarmed elements. The X chromosome in this 
karyotype is a large subtelocentric, and the Y is a small sub-
metacentric (A. L. Gardner and Patton 1976).

Akodon budini (Thomas, 1918)
Budin’s Grass Mouse, Budin’s Akodon

synonyms:
Hypsimys budini Thomas, 1918b:190; type locality “Leon 

[= León], Jujuy, 1500 m”; Argentina.
Hypsimys deceptor Thomas, 1921k:613; type local-

ity “Higuerilla, 2000 m”; Higuerilla = Pampichuela 
(23°32′S, 65°02′W, 1,735 m, Valle Grande, Jujuy, Ar-
gentina; see Pardiñas et al. 2007).

Akodon [(Hypsimys)] budini: Ellerman, 1941:414; name 
combination.

Akodon [(Hypsimys)] deceptor: Ellerman, 1941:414; name 
combination.

Akodon budini: Musser and Carleton, 1993:689; name 
combination.
description:  Large, with total body length 197– 

221 mm, tail length 52– 99 mm, ear length 12– 22 mm, 
and hindfoot length (with claw) 22– 29 mm; general col-
oration olivaceous brown, fi nely sprinkled with black 
hairs; dorsal color uniform from head to rump, and onto 
fl anks; ventral color paler, but contrasts only slightly 
with dorsum; conspicuous patch of white hairs covers 
chin and, in some specimens, throat; tail bicolored, dor-
sally brown or blackish brown and ventrally whitish or 
buffy, but not densely furred. Skull large; rostrum elon-
gated; zygomatic notches narrow and deep; and frontal 
sinuses slightly swollen. Interorbital region hourglass in 
shape, with rounded margins and without overhanging 
borders; braincase broad and infl ated, with poorly de-
veloped mastoid and temporal ridges; zygomatic plates 
relatively narrow and sharply slanted backward from 
bottom to top; incisive foramina long, generally extend-
ing to protocone of M1 or slightly beyond; mesoptery-
goid fossa broad, straight or lyre shaped, and anterior 
margin with median spine. Mandibular ramus relatively 
deep; anterior end of masseteric crest situated well behind 
level of anterior border of m1, generally reaching proto-
conid; capsular projection weakly developed and placed 
posterior to coronoid pro cess. Upper incisors orthodont 

rec ords come from relatively humid areas of the eastern 
Andean slopes, in the transition between uppermost Yungas 
and high Andean grasslands (Jayat et al. 2010). Along this 
broad distributional range, A. boliviensis maybe syntopic 
or contiguously allopatric with several other congeneric 
species, including A. aerosus, A. albiventer, A. budini, A. 
lutescens, A. fumeus, A. caenosus, A. mimus, A. perva-
lens, A. siberiae, A. simulator, A. subfuscus, A. toba, and 
A. varius (Myers et al. 1990; S. Anderson 1997; Salazar- 
Bravo, Yensen et al. 2002; Tarifa et al. 2007; Jayat, Ortiz, 
and Miotti 2008; Jayat et al. 2010). S. Anderson (1997) 
reported pregnant females between the months of January 
and September, with a mean of 4.5 embryos. In northwest-
ern Argentina, Jayat et al. (2010) reported molting individu-
als in winter (July and August), but only a single individual 
was reproductively active; some specimens caught in spring 
(November)  were both molting and reproductively active.

remarks :  In the fi rst revision of the small Akodon 
from the central Andes, Myers et al. (1990) defi ned a bolivi-
ensis group, characterized the morphological and distribu-
tional limits of A. boliviensis, and considered A. spegazzinii 
a valid species. Jayat et al. (2010) reidentifi ed specimens pre-
viously referred to A. boliviensis from Salta province, Ar-
gentina, as A. spegazzinii, and noted plausible occurrence of 
A. boliviensis in Jujuy province, based on animals cited as A. 
alterus by M. M. Díaz and Barquez (2007).

Karyotyped individuals of A. boliviensis have a 2n = 40 
karyotype, with slight geographic variation in autosomal 
arm number and/or sex chromosome morphology. In Puno 

Map 62    Selected localities for Akodon boliviensis (●). Contour line = 2,000 m.



160 Mammals of South America

Salta province in July (N = 3) or May (N = 43) was repro-
ductively active (P. Jayat and P. E. Ortiz, unpubl. data). At 
least four other Akodon species may be found in sympatry, 
including A. boliviensis, A. caenosus, A. fumeus, and A. 
simulator (Barquez, Díaz, and Ojeda 2006; M. M. Díaz 
and Barquez 2007; Jayat, Ortiz, and Miotti 2008; Jayat 
et al. 2010).

remarks :  Akodon budini is the type species of the ge-
nus Hypsimys, which was diagnosed from Akodon by the 
very hypsodont molars, as emphasized by Thomas: “mo-
lars [are] quite unique in this group, highly hypsodont, al-
most as much so as in Chinchillula, though of so different a 
type to that as to make comparison diffi cult. They are just 
what Akodon teeth might be expected to become if made 
very hypsodont, high, narrow, with the vertical grooves 
extending far down towards the roots, of simple sectional 
pattern” (1918b:190). Three years later, Thomas (1921k) 
described Hypsimys deceptor, based on its larger size in 
comparison with H. budini. Dismissing the metric differ-
ences reported by Thomas, Cabrera (1961:451) placed 
deceptor Thomas in the synonymy of budini Thomas, an 
action followed by subsequent students of sigmodontines 
(e.g., Reig 1987; M. M. Díaz and Barquez 2007). Cabrera 
(1961), Reig (1987), and M. F. Smith and Patton (1999) 
recognized Hypsimys as a subgenus of Akodon, but Gal-
liari et al. (1996) considered it a valid genus. The alloca-
tion of budini to Akodon has been reinforced by the simi-
larity of its karyotype to those of other species of Akodon 
(Apfelbaum et al. 1993; Vitullo et al. 1986), its close re-

or slightly proodont; molars strongly hypsodont for an 
Akodon; M1 with well developed procingulum but with 
only inconspicuous anteromedian fl exus; both anteroloph 
and mesoloph present; M2 with remnant anteroloph and 
mesoloph; M3 large and complex, with well- developed 
parafl exus and metafl exus in most specimens and with 
anteroloph and mesoloph small but clearly visible. Lower 
m1 with well- developed anteromedian fl exid and antero-
labial cingulum, tiny ectostylid, and vestigial mesolophid; 
m2 also with ectostylid and mesolophid, but less devel-
oped than in m1; m3 very large, about 50% size of m2. 
Greatest skull length 26.8– 29.8 mm; upper molar series 
length 4.7– 5.4 mm.

distribution:  All the rec ords of A. budini are 
along eastern Andean slopes from south- central Bolivia in 
Chuquisaca department to northernmost Argentina, in Ju-
juy and Salta provinces, with most at elevations between 
1,000 and 3,000 m (Emmons and Feer 1997; Pardiñas, 
D’Elía et al. 2006; M. M. Díaz and Barquez 2007; Jayat, 
Ortiz, and Miotti 2008; Jayat et al. 2010). Because the dis-
tribution of A. budini in northwestern Argentina is limited 
to the eastern slopes of mountain ranges (the Santa Victo-
ria, Zenta, Calilegua, and Chañi ranges), uniformly above 
1,200 m, rec ords from Jujuy well below this elevation (see 
M. M. Díaz and Barquez 2007) are questionable and need 
to be corroborated. In this regard, restudy of a specimen 
from Caimancito (MACN 20282), elevation 600 m, con-
fi rms it is an Akodon simulator, not A. budini. M. M. Díaz 
and Barquez (2007) listed A. budini as occurring at several 
localities around the Santa Bárbara range, eastern Jujuy 
province, but their specimens may actually be A. sylvanus, 
a species with similar external traits. No fossils are known.

selected localit ies  (Map 63): ARGENTINA: 
Jujuy, Cerro Morado, sobre Río Morado, 11 km NW of 
San Antonio (CML 4604), Mesada de las Colmenas (Hei-
nonen and Bosso 1994); Salta, Pampa Verde, ca. 8 km 
WSW of Los Toldos and S Cerro Bravo (MACN 23505), 
Parque Nacional Baritú, Finca Jakulica, Los Helechos 
(MACN 20666). BOLIVIA: Chuquisaca, Cerro Bufete (Em-
mons 1997b; this record needs confi rmation), Horcas, 
80 km SE of Sucal [= Sucre?] (MVZ 134648).

subspecies :  We treat Akodon budini as monotypic.
natural history:  Akodon budini is mainly an in-

habitant of the upper elevational belts of the Yungas for-
est. There are few published observations on reproduction 
and molting. In Jujuy province, Argentina, M. M. Díaz and 
Barquez (2007) reported young individuals between Febru-
ary and July, subadults in June, males with nonscrotal tes-
tes between June and September, males with scrotal testes 
in February and July, and females with closed and open 
vaginas in June and August. Individuals in active molt 
 were found in June. No specimen caught in northernmost Map 63    Selected localities for Akodon budini (●). Contour line = 2,000 m.
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zygomatic arches not fl ared; braincase small and infl ated, 
with undeveloped temporal and lambdoid crests; zygomatic 
plates narrow, with anterior border straight or slightly con-
cave and generally sloping gently backward from bottom 
to top; incisive foramina typically extend to protocone of 
M1; mesopterygoid fossa very narrow, its anterior margin 
rounded or slightly squared and lateral margins straight to 
slightly divergent posteriorly; parapterygoid fossae gener-
ally broader than mesopterygoid, with convex border and 
slight backward divergence. Mandibular ramus very deli-
cate; masseteric crest extends slightly behind anterior mar-
gins of m1; and angular pro cess terminates anterior to con-
dyle. Upper incisors orthodont to slightly opisthodont. M1 
with well- developed anteromedian fl exus, both anteroloph 
and mesoloph always present; M2 with conspicuous meso-
loph; M3 variable, from completely oval without distinct 
features or with well- developed anterofl exus, metafl exus, 
and hypofl exus. Lower m1 with well- developed anterome-
dian fl exid and both protostylid and ectostylid; m2 usually 
retains only labial stylid although some specimens have 
very small ectostylid; m3 with deep labial and lingual fl ex-
ids. Greatest skull length 21.3– 24.2 mm; upper molar se-
ries length 3.5– 3.8 mm.

distribution:  Akodon caenosus has a wide distri-
bution, with rec ords from Chuquisaca and Tarija depart-
ments in southern Bolivia south to Catamarca province in 
northwestern Argentina. Elevational range is from 400 to 
3,100 m, but most rec ords are from below 2,500 m (My-
ers et al. 1990; S. Anderson 1997; Jayat, Ortiz, and Miotti 
2008; Jayat et al. 2010). No fossils are known.

selected localit ies  (Map 64): ARGENTINA: 
Catamarca: ca. 2 km SE of Huaico Hondo, on highway 42, 
E of Portezuelo (Jayat et al. 2010), Las Chacritas, ca. 28 km 
NNW of Singuil (Jayat et al. 2010); Jujuy, El Duraznillo, 
Cerro Calilegua (CML 1734), La Herradura, 12 km SW of 
El Fuerte on Rte 6 (Jayat et al. 2010), Termas de Reyes, Mi-
rador, on Rte 4 (Jayat et al. 2010); Salta, ca. 5 km NW of 
Campo Quijano, Km 30 on Rte 51 [Quebrada del Toro] (Jayat 
et al. 2010), Cañadón Ojo de Agua, 10 km S of Rosario de 
la Frontera (Jayat et al. 2010), Pampa Verde, ca. 8 km WSW 
of Los Toldos and S of Cerro Bravom (MACN 23506), 1 km 
ENE of Rodeo Pampa, km 59 on Rte 7 (MACN 23508); 
Tucumán, Hualinchay, on road to Cafayate (MACN 23451). 
BOLIVIA: Chuquisaca, 2 km E of Chuhuayaco (S. Anderson 
1997), 11 km N and 16 km W of Padilla (S. Anderson 1997); 
Tarija, 1 km E of Iscayachi, Río Tomayapo (S. Anderson 
1997), Tapecua (S. Anderson 1997).

subspecies :  We treat Akodon caenosus as mono-
typic (but see Remarks, below).

natural history:  In Argentina, most of the rec-
ords for this species come from Yungas environments, 
from the lowest elevational belt to high- elevation grass-

semblance in morphology and molecular characters to A. 
siberiae (Myers and Patton 1989a), and its phyloge ne tic 
position nested in the Akodon radiation (D’Elía 2003a; 
D’Elía et al. 2003; M. F. Smith and Patton 2007).

The karyotype of A. budini is 2n = 38, FN = 40 (Vitullo 
et al. 1986; Myers and Patton 1989a). The autosomal 
complement consists of 18 pairs, including a single pair of 
large submetacentrics and two pairs of medium- sized meta-
centrics. The remaining autosomes are acrocentrics that de-
crease evenly in size from medium to small. The X chromo-
some is telocentric and intermediate in size between those of 
autosome pairs 4 and 5; the Y is telocentric and the smallest 
chromosome of the complement (Vitullo et al. 1986).

Akodon caenosus Thomas, 1918
Unicolored Grass Mouse, Unicolored Akodon

synonyms:
Akodon puer caenosus Thomas, 1918b:189; type 

locality“León, Jujuy, 1500 m,” Argentina.
Akodon caenosus: Thomas, 1920a:192; name combination.
Akodon puer: Vitullo et al., 1986:70; part; not Akodon 

puer Thomas.
Akodon (Akodon) puer: Apfelbaum and Reig, 1989:260; 

part; not Akodon puer Thomas.
Akodon diminutus Barquez, Díaz, and Goytia, 1994; nomen 

nudum.
Akodon lutescens caenosus: S. Anderson, 1997:421; name 

combination.
Akodon aliquantulus M. M. Díaz, Barquez, Braun, and 

Mares, 1999:788; type locality “Argentina: Tucumán 
Province: Departamento Tafí Viejo: Las Aguitas, Cum-
bres del Tafi cillo, 1,700 m, 26°42′S, 65°22′W.”

Akodon lutescens: Pardiñas, D’Elía, Teta, Ortiz, Jayat, and 
Cirignoli, 2006:151; part; not Akodon lutescens J. A. 
Allen.

Akodon lutescens puer: M. M. Díaz and Barquez, 2007:488 
part; neither Akodon lutescens J. A. Allen nor Akodon 
puer Thomas.
description:  Small, with total body length 124– 

169 mm, tail length 46– 75 mm, ear length 12– 15 mm, and 
hindfoot length (with claw) 20– 6 mm; dorsal color uniform 
along body but may be highly variable within and among 
populations, typically ochraceous brown but with yellow-
ish, rufous, or olivaceous casts, and almost always dark; 
venter whitish gray, buffy gray, yellowish or even ruddy, 
clearly contrasting with dorsum; few white hairs may be 
present on chin but do not form conspicuous patch; tail 
strongly bicolored, dorsally blackish- brown and ventrally 
whitish or buffy. Skull with short rostrum, very narrow and 
shallow zygomatic notches, and weakly developed frontal 
sinuses; interorbital region comparatively broad, hourglass 
in shape, and with rounded or slightly squared margins; 



162 Mammals of South America

to the boliviensis group, based on its morphology. Jayat 
et al. (2010) subsequently placed the name aliquantulus in 
synonymy with A. caenosus.

The karyotype of this species consists of 2n = 34, 
FN = 40, based on specimens from León, Jujuy province, 
and El Cadillal, Tucumán province, in Argentina (Barquez 
et al. 1980; Vitullo et al. 1986, as A. puer).

Akodon cursor (Winge, 1887)
Cursorial Grass Mouse, Cursorial Akodon

synonyms :
Habrothrix cursor Winge, 1887:25; type locality “Lagoa 

Santa,” Minas Gerais, Brazil.
[Akodon (Akodon)] cursor: E.- L. Trouessart, 1897:536; 

name combination.
[Akodon] arviculoides cursor: Thomas, 1913b:406; name 

combination.
A[kodon]. c[ursor]. cursor: Reig, 1987:382; name combi-

nation.
description:  Medium sized and sexually dimor-

phic, with males averaging larger than females: mean 
head and body length 120.40 ± 9.30 mm s.d. (N = 212) for 
males and 115.15 ± 10.02 mm (N = 198) for females, tail 
length 93.16 ± 11.11 mm (N = 206) versus 89.7 ± 9.21 mm 
(N = 196), and mass 54.20 ± 11.70 g (N = 201) versus 
43.23 ± 10.57 g (N = 180). Tail always shorter than head 
and body, averaging about 77% of that length in both 
sexes; ears sparsely covered by short agouti fur; dorsal 
pelage homogeneous dark to golden brown, sides slightly 
paler, and venter grayish or yellowish with unicolored hairs; 
white patch present in gular region in some specimens. 

lands (Mares, Ojeda, Braun et al. 1997; Jayat, Ortiz, 
and Miotti 2008; Jayat et al. 2010). Jayat et al. (2010) 
extended the species’ range into Chacoan environments 
near the ecotone with Yungas forests, and into the lower 
elevational limits of the High Andean grasslands. Although 
individuals in reproductive condition have been recorded 
throughout the year in northwestern Argentina, most  were 
reproductively active between November and January (M. 
M. Díaz and Barquez 2007; Jayat et al. 2010). The high-
est proportion of molting animals in this area was found 
in the fall and winter (Mares, Ojeda, Braun et al. 1997; 
M. M. Díaz and Barquez 2007; Jayat et al. 2010). Across 
its range, A. caenosus may coexist with several other spe-
cies of Akodon, depending on latitude and elevation. In 
the ecotone between highland grasslands and upper belts 
of Yungas forest in northernmost Argentina, at 1,400 m, A. 
caenosus was captured alongside A. budini and A. sylva-
nus. At the same latitude in grasslands above 2,000 m, A. 
caenosus is sympatric with A. boliviensis. In both Yungas 
areas and Chaco- Yungas ecotone of Tucumán province, 
the species was caught together with A. spegazzinii. It may 
be sympatric with A. simulator, another broadly distrib-
uted species in northwestern Argentina, over most of the 
latter’s distribution range (Capllonch et al. 1997; Mares, 
Ojeda, Braun et al. 1997; M. M. Díaz et al. 2000; M. M. 
Díaz and Barquez 2007; Jayat, Ortiz, Miotti 2008; Jayat 
et al. 2010). In Bolivia, A. caenosus may be found at locali-
ties also inhabited by one or more of fi ve Akodon species, 
including A. albiventer, A. boliviensis, A. fumeus, A. simu-
lator, and A. varius (S. Anderson 1997).

remarks :  Although Thomas (1918b) originally de-
scribed caenosus as a subspecies of Akodon puer (= A. 
lutescens J. A. Allen), two years later (Thomas 1920a), 
he  elevated caenosus to species status, a decision fol-
lowed by Cabrera (1961), Barquez et al. (1980), and 
Mares, Ojeda, and Kosco (1981). Vitullo et al. (1986) 
and Apfelbaum and Reig (1989) considered specimens 
from León, Jujuy province (the type locality of caenosus) 
as A. puer, and Myers et al. (1990) accepted this conclu-
sion (but see Hershkovitz 1990b) and retained caenosus as 
a subspecies of A. puer inhabiting northwestern Argentina 
(see also M. A. Barros et al. 1990). S. Anderson (1997) 
also recognized three subspecies for A. puer but noted the 
priority of the name lutescens over puer. Since then, the 
nomenclature used for this species has been constantly 
changing (see Capllonch et al. 1997; Mares, Ojeda, Braun 
et al. 1997; M. M. Díaz 1999; M. M. Díaz et al. 1999, 
2000; Musser and Carleton 2005; Pardiñas, D’Elía et al. 
2006; M. M. Díaz and Barquez 2007). M. M. Díaz et al. 
(1999) described A. aliquantulus, based on a few speci-
mens from the ecotone between upper Yungas forest and 
highland grassland in Tucumán province, and assigned it 

Map 64    Selected localities for Akodon caenosus (●). Contour line = 2,000 m.
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Atlantic Forest of eastern Brazil; it also occurs in contact 
areas between the eastern campo cerrado and inland for-
est isolates, such as in the Chapada Diamantina in Bahia 
state (L. G. Pereira and Geise 2007) and in Caatinga (F. F. 
Oliveira and Langguth 2004). Males typically have larger 
home ranges than females. In one long- term study at Rest-
inga de Barra de Maricá (Maricá, Rio de Janeiro state), 
Gentile et al. (1997) documented home ranges from 0.12 to 
0.68 ha (mean 0.28 ha, s.d. 0.14, N = 24). At the same site, 
food preferences varied according to environmental condi-
tions (Cerqueira et al. 2003). Sexually active females on 
Ilha do Cardoso (São Paulo state)  were present throughout 
the year, although there was a decrease during the coldest 
months (June through August), with rainfall affecting preg-
nancy rates (Bergallo and Magnusson 1999). The gestation 
period in laboratory colonies ranged from 21 to 24 days 
(mode, 23 days; Mello and Mathias 1987), and a postpar-
tum estrus was observed in 53% of females in a sample of 
389 litters, occurring between the fi rst and fi fth days fol-
lowing birth. Litter size ranged from 1 to 10 (mean 4.64) 
with no skew in sex ratio. Birth weight averaged 3.95 g for 
males and 3.88 g for females (De Conto 2007).

This species inhabits both primary forest and degraded 
forest fragments (Olifi ers et al. 2004). At localities from 
Rio de Janeiro state, A. cursor has been found from sea 
level to elevations above 1,000 m (Geise et al. 2005). G. A. 
B. Fonseca and Kierulff (1989) and Stallings (1989) re-
garded A. cursor as an insectivore- omnivore. Ectoparasites 
from specimens taken at Itatiaia include a rich assemblage 
of fl eas, including Adorapsylla antiquorum, Craneopsylla 
minerva minerva, Polygenis atopus, P. dentei, P. pradoi, 
and P. rimatus (Moraes et al. 2003).

remarks :  Earlier synoptic treatments of Akodon re-
garded cursor as a subspecies of A. arviculoides (Wagner), 
along with montensis Thomas (Gyldenstolpe 1932; Eller-
man 1941) and tapirapoanus J. A. Allen (Cabrera 1961). 
The names arviculoides and tapirapoanus are now placed 
in synonymy with lasiurus and lenguarum, respectively, 
in Necromys (see Necromys account, and Reig 1978, 
1987), and montensis has been elevated to species status in 
Akodon (see that account).

The widespread distribution of A. cursor was originally 
recognized by Thomas (1902a:60) based on several Brazil-
ian specimens, but this species is not easily distinguishable 
from the largely sympatric A. montensis (see below), based 
on external morphological features. This great similarity 
has led to substantial confusion concerning these taxa and, 
therefore, the boundaries of their geographic ranges. Karyo-
typic differences became one of the most commonly used 
ways to distinguish the two, once it was evident that two 
nonoverlapping chromosomal groups comprised this com-
plex in southern Brazil. We now regard those animals with 

Skull supraorbital region with rounded margins, without 
crests; zygomatic plates with straight anterior borders, not 
reaching maxillary; jugals small; incisive foramina with 
rounded lateral margins, relatively short, only occasionally 
reaching anterior margin of M1; distinct depressions pres-
ent on posterior palate; palatal bridge short and narrow; 
mesopterygoid fossa narrow, beginning at posterior bor-
der of M3, anterior border smoothly rounded, occasion-
ally with small median projection; foramen ovale larger 
than lacerate foramen; stapedial and sphenofrontal fo-
ramina and squamosal groove present; and upper incisors 
opisthodont. Condyloincisive length averages 28.10 ± s.d. 
1.27 mm (N = 254) in males and 27.14 ± 1.19 mm (N = 223) 
in females; upper molar series length 4.49 ± 0.17 mm 
(N = 266) in males and 4.46 ± 0.18 mm (N = 228) in fe-
males. Data for four syntypes mea sured by L. Geise (un-
publ. data), condyloincisive length 29.64 ± 0.40 mm, upper 
molar series 4.51 ± 0.07 mm, and least interorbital breadth 
5.03 ± 0.11 mm. Gall bladder present, distinguishing A. 
cursor from similar and often sympatric A. montensis 
(Geise, Weksler, and Bonvicino 2004).

distribution:  Akodon cursor occurs in the Atlan-
tic Forest in the Brazilian states of Paraíba, Pernambuco, 
Bahia, Espírito Santo, Minas Gerais, Rio de Janeiro, São 
Paulo, and Paraná. A record of the species from Misiones 
province, Argentina is unconfi rmed (Pardiñas, D’Elía, and 
Cirignoli 2003). Fossils of A. cursor are known from Qua-
ternary deposits of the Lagoa Santa caves, Minas Gerais 
(Winge 1887; Voss and Myers 1991).

selected localit ies  (Map 65; localities of speci-
mens for which molecular and/or chromosomal data are 
available; see Remarks, below): BRAZIL: Bahia, Cha-
pada Diamantina, Morro da Torre da TeleBahia, Lençóis 
(L. G. Pereira and Geise 2009), Ilhéus (Geise and Pereira 
2008), Nova Viçosa (MNRJ 47922), Una (FAG 002); Es-
pírito Santo, Cariacica (LGA 325); Minas Gerais, Estação 
Ecológica de Acauã, 17 km N of Turmalina (LC 81), Rio 
das Velhas, Lagoa Santa (type locality of Habrothrix cur-
sor Winge); Paraíba: Fazenda Alagamar, 9 km S and 6 km 
E of Mamanguape (UFPB 4366), João Pessoa (UFPB 112); 
Paraná, Ilha Rasa, Guaraqueçaba (MHNCI [P 682]); Per-
nambuco, Bom Conselho (PMN 165; see Furtado 1981), 
Mata do Macuco, Sítio Bituri, Brejo da Madre de Deus 
(UFPE 1096), São Lourenço da Mata (UFPB 3523); Rio de 
Janeiro, Casimiro de Abreu (Geise et al. 2005); São Paulo, 
Fazenda Intervales, Capão Bonito (MVZ 182072), Uba-
tuba (MNRJ 55728).

subspecies :  Akodon cursor is monotypic.
natural history:  Geise (2012) summarized the 

literature on ecol ogy, behavior, and other aspects of the 
natural history of this species. Akodon cursor is a mem-
ber of the forest and open area (grassland) fauna in the 
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further demonstrating that A. cursor exhibits a substantial 
degree of both cytological and molecular polymorphism. 
Population analysis of nuclear microsatellites (A. Cunha 
2005) also indicated strong differentiation among popula-
tions, without indication of isolation- by- distance among 
sampled areas.

Akodon dayi Osgood, 1916
Day’s Grass Mouse; Dusky Akodon

synonyms :
Akodon dayi Osgood, 1916:208; type locality “Todos San-

tos, Chaparé River, Bolivia” Todos Santos (16.804°S, 
65.143°W), Cochabamba, Bolivia.

[Akodon (Chalcomys)] dayi: Tate, 1939:187; name combi-
nation.

Akodon tapirapoanus dayi: Cabrera, 1961:447; name 
combination but not Zygodontomys tapirapoanus J. A. 
Allen [= Necromys lenguarum (Thomas)].

Akodon urichi dayi: S. Anderson, 1985:12; name combi-
nation.
description:  Large, with moderately short tail; 

total length averages about 200 mm, tail length 80 mm, 
greatest length of skull 29.5 mm, and upper toothrow 
4.8 mm. Dorsal coloration rich blackish brown, slightly 
paler on sides and rufous ventrally; ears blackish; fore- 
and hindfeet diagnostically brownish black above; mod-
erately short tail uniformly blackish; no eye- ring present. 
Skull large and robust, with interorbital region hourglass 
in shape, with squared but not beaded edges; temporal 
ridges well defi ned; and zygomatic notches moderately 
broad. Upper incisors opisthodont. Procingulum of M1 
with well- developed anteromedian fl exus. Gall bladder 
present. Myers (1990:29) described type series in detail, 
and S. Anderson and Olds (1989) illustrated molar and 
other anatomical traits.

distribution:  Lowland areas and up into the Yun-
gas to at least 2,450 m elevation, from Pando to west- 
central Santa Cruz in Bolivia, including the departments 
of Cochabamba, Santa Cruz, and La Paz (Anderson 1997). 
No fossils are known for A. dayi.

selected localit ies  (Map 66): BOLIVIA: Beni, 
El Consuelo (B. D. Patterson 1992b); Cochabamba, 25 km 
W of Comarapa (S. Anderson 1997), Todos Santos (Os-
good 1916); La Paz, Chulumani (B. D. Patterson 1992b), 
Ixiamas (S. Anderson 1997); Pando, Bella Vista (S. Ander-
son 1997), Remanso (S. Anderson 1997); Santa Cruz, 6 km 
W of Ascención [= Ascención de Guarayos] (S. Anderson 
1997), Ayacucho (S. Anderson 1997), 2.5 km NE of El 
Refugio, Parque Nacional Noel Kempff Mercado (USNM 
584503; Emmons et al. 2006), Las Lomitas, 15 km S of 
Santa Cruz (S. Anderson 1997).

subspecies :  Akodon dayi is monotypic.

a 2n = 14, 15, or 16 as A. cursor, and those with 2n = 24 or 
25 as A. montensis. Cerqueira et al. (1994)  were the fi rst to 
apply the name A. cursor to specimens with 14, 15, and 16 
chromosomes, an action supported by Rieger et al. (1995) 
who documented a specimen from near the type locality of 
A. cursor as having the 2n = 14 karyotype. Subsequent au-
thors uniformly began to associate this karyotype with A. 
cursor (e.g., Sbalqueiro and Nascimento 1996; Geise et al. 
1998; Geise et al. 2001; Fagundes and Nogueira 2007). 
Within its range of diploid numbers, however, is a remark-
ably variable karyotype, with 28 cytotypes now described 
(see Fagundes et al. 1998).

Following the realization that cursor- like animals of 
the Atlantic Forest  were divisible into two karyotypic 
groups, additional character complexes  were found to 
distinguish between A. cursor and A. montensis. These 
include cranial features, the most useful being upper 
molar series length and least interorbital breadth (Geise 
et al. 2005; P. R. Gonçalves et al. 2007), and also mtDNA 
cytochrome-b sequences (Geise et al. 2001). More re-
cently, Pereira (2006) and Geise et al. (2007) documented 
two phylogeographic groups of cytochrome-b sequences 
through broad sampling across the species’ range, with the 
division between them close to the Rio Jequitinhonha in 
southern Bahia state. These two groups differed by an av-
erage molecular distance (Kimura 2- parameter) of 3.6%, 

Map 65    Selected localities for Akodon cursor (●). Contour line = 2,000 m.
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Sierra de Cordova. Alt. 900 m,” Yacanto (32.063°S, 
65.024°W), San Javier, Córdoba, Argentina.

Akodon neocenus Thomas, 1919c:213; type locality 
“Neuquen, Rio Limay, Upper Rio Negro, Patago-
nia,” clarifi ed as Neuquén (38°57′S, 68°04′W, 259 m, 
Confl uencia, Neuquén; Argentina by Pardiñas et al. 
(2007).

Akodon varius neocenus: Gyldenstolpe, 1932a:103; name 
combination.

Akodon molinae J. R. Contreras, 1968:10; type locality 
“Vivero del Ministerio de Asuntos Agrarios, Laguna 
Chasicó, Partido de Villario, Provincia de Buenos Ai-
res,” = Ex vivero Humboldt, junction of Arroyo Cha-
sicó and Laguna Chasicó (ca. 38.645°S, 63.015°W), 
Villarino, Buenos Aires, Argentina.

Akodon varius molinae: Massoia, Morici, and Lartigau, 
1993:34; name combination.

Akodon varius dolores: Massoia, Morici, and Lartigau, 
1993:34; name combination.
description:  One of larger- bodied species, with 

head and body length >110 mm, tail >80 mm, greatest 
length of the skull >30 mm, and upper toothrow >4.5 mm. 
Dorsal color pale olive brown to olive gray, some indi-
viduals with reddish tint; venter pale, drab white to gray; 
distinction between dorsal and ventral color moderately 
abrupt. Pale eye- ring present. Fur long and dense; ears 
large, up to 18 mm long; tail usually short, bicolored, and 
densely furred. Skull robust and bowed, with strongly 
fl ared zygomatic arches, especially broad zygomatic plates 
with round and long upper free borders, short nasals, wide 
interorbital constriction with squared supraorbital region, 
well- developed temporal and mastoid ridges, and postero-
lateral palatal pits at level of anterior border of mesoptery-
goid fossa. Capsular projection of mandible pointed but 
lies below coronoid pro cess. Upper incisors opisthodont 
and robust; procingulum of M1 labially compressed; an-
teromedian fl exi/ids usually absent in adult individuals; 
and anterior portion of M2 more transversally expanded 
than posterior part.

distribution:  As is currently understood, the range 
of A. dolores is broadly coincident with the lowland semi-
arid areas of the Monte Desert and Espinal in central Ar-
gentina. Recorded localities are distributed from Tucumán 
and Santiago del Estero provinces south to southwestern 
Buenos Aires, reaching the Ventania hill system, and to 
northeastern Chubut province in Patagonia. The west-
ern boundary of this distribution roughly coincides with 
the Monte- Huayquerías limit in Mendoza province (J. R. 
Contreras and Rosi 1981; Myers 1990; Braun et al. 2008; 
Pardiñas 2009; Nabte et al. 2009; Jayat, Ortiz, Pacheco, 
and González 2011). The known fossil record is restricted 
to the Holocene of southeastern Buenos Aires province 

natural history:  Little is known about the popu-
lation ecol ogy or behavior of this species. Akodon dayi occu-
pies mesic areas between 250 and 2,450 m, including savan-
nas, lowland dry forests, and moist forests (Myers 1990; S. 
Anderson 1997). Embryo counts range from 2 to 5 (mean: 
3) for fi ve pregnant females, with pregnancies recorded in 
March, June, and July. Nonpregnant females  were recorded 
in June, July, and August, and two juveniles  were collected 
in March.

remarks :  S. Anderson and Olds (1989) and S. An-
derson (1997) presented external and cranial mea sure-
ments. Braun et al. (2008) reported high divergence 
values of molecular variation between two individuals 
referred to this species, suggesting the possibility that the 
current concept of A. dayi is composite. These authors 
found a sister relationships between A. dayi and A. toba 
and included both in a lowland clade of the varius group 
(see also Jayat et al. 2010). Cabrera (1961:447) regarded 
dayi as a subspecies of Akodon tapirapoanus (J. A. 
 Allen), but S. Anderson (1997:418) correctly noted that 
tapirapoanus should be placed in Bolomys (= Necromys), 
not Akodon.

Akodon dolores Thomas, 1916
Dolores Grass Mouse, Córdoba Akodon

synonyms :
Akodon dolores Thomas, 1916h:334; type locality “Ya-

canto, near Villa Dolores, south- western slopes of the 

Map 66    Selected localities for Akodon dayi (●). Contour line = 2,000 m.
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Corbalán and Ojeda (2005) and Teta et al. (2005) de-
termined mean home range size from 785– 924 m2 in cen-
tral and west- central Argentina, respectively, with those of 
males larger than females. Highest population densities oc-
curred during the autumn (J. R. Contreras 1979b; Polop 
et al. 1993), following a prolonged reproductive season 
from August to March or April (M. C. Navarro 1991; Teta, 
Pereira, Fracassi et al. 2009). Piantanida (1981) examined 
fertility, postnatal development, and growth in a labora-
tory population, and determined a mean embryo count of 
7.3 but a reduced mean litter size of 4.6. Apfelbaum and 
Blanco (1985) examined levels of allozyme variation in 
central Argentina populations.

This species is omnivorous in its diet, with local and 
seasonal differences in the degree of insectivory or her-
bivory (J. R. Contreras 1979b; R. L. Martínez et al. 1990; 
C. M. Campos, Ojeda et al. 2001; Castellarini et al. 2003; 
Gianonni et al. 2005). Ectoparasites from animals cap-
tured in northwestern Patagonia (from specimens referred 
to as A. neocenus) include the fl eas Barreropsylla excelsa, 
Ectinorus onychiusonychius, Plocopsylla wolffsohni, 
Sphinctopsylla ares, Tetrapsyllus (Tetrapsyllus) rhombus, 
and T. (T.) tantillus (Autino and Lareschi 1998; Lareschi 
and Mauri 1998) and the sucking lice Hoplopleura aitkeni 
and H. varia (D. Castro and Cicchino 1998). The ectopar-
asite assemblage recorded from populations in Mendoza 
province was also diverse, including mites (Ornithonyssus 
bacoti), fl eas (Ectinorus (Ectinorus) barrerai, Craneopsylla 
minerva wolffhuegeli, Polygenis (Polygenis) bohlsi bohlsi, 
P. (P.) platensis, P. (P.) rimatus, P. (Neopolygenis) pu-
elche), and lice (Hoplopleura aitkeni) (Autino and Lares-
chi 1998; Lareschi and Mauri 1998; Lareschi and Linardi 
2009).

remarks :  Our concept of A. dolores includes moli-
nae J. R. Contreras and neocenus Thomas as synonyms; 
these names are available for trinomial usage as might 
prove to be appropriate in the future. The close relation-
ship between A. dolores and A. molinae was initially sug-
gested by karyotypic and cross- breeding studies (Myers 
1990, and the references therein), with conspecifi city pro-
posed by Hershkovitz (1990b), and later documented by 
phyloge ne tic analysis of mtDNA sequences (Braun et al. 
2008). Some authors maintain the validity of both do-
lores and molinae by attributing to the former a diploid 
complement of 34– 40 (e.g., Tiranti 1998a; Musser and 
Carleton 2005) instead of the 2n = 42– 44 of typical mo-
linae (N. O. Bianchi et al. 1971). However, topotypes of 
A. dolores have a 2n = 42– 44 karyotype (Wittouck et al. 
1995). This supports the proposition that dolores Thomas 
is a se nior synonym of molinae J. R. Contreras. If further 
studies demonstrate that the 2n = 34– 40 cytotype is specifi -
cally distinct, a new name may have to be coined for that 

and northern Patagonia (Pardiñas 1999a; Udrizar Sauthier 
2009).

selected localit ies  (Map 67): ARGENTINA: 
Buenos Aires, Arroyo de los Loros (Pardiñas, Abba, and 
Merino 2004), Bahia Blanca (Pardiñas, Abba, and Me-
rino 2004), Cabaña San José (Pardiñas, Abba, and Me-
rino. 2004), Puesto El Chara (Pardiñas, Abba, and Merino 
2004); Catamarca, Trampasacha (Jayat, Ortiz, Pacheco, 
and González 2011); Chubut, Estancia La Irma (Nabte 
et al. 2009), Estancia Los Nogales (CNP- E 402), Laguna 
La Blanca (De Santis and Pagnoni 1989); Córdoba, Chucul 
(Wittouck et al. 1995), Villa de María del Río Seco (Wit-
touck et al. 1995); La Pampa, 15 km SW of Chamaicó, 
Loma Loncovaca (Tiranti 1998), Colonia Gobernador 
Ayala (Sieghentaler et al. 1993), Estancia El Puma, Chicalcó 
(Sieghentaler et al. 1990), 10 km SW of Santa Rosa, Chacra 
la Lomita (Tiranti 1998); La Rioja, Ambil (Massoia et al. 
1999); Mendoza, La Pega (J. R. Contreras and Rosi 1980b), 
Rincón del Atuel (J. R. Contreras and Rosi 1980b); Neu-
quén, Barda Negra, Parque Nacional Laguna Blanca (Mas-
soia and Pastore 1997), 3– 5 km upstream Chos Malal, along 
Río Neuquén (Tiranti 1996b); Río Negro, Cerro Castillo 
[= Cerro Guacho] (Pardiñas and Massoia 1989), El Rincón 
[= Establecimiento El Rincón] (Pardiñas, Teta et al. 2003), 
Estancia Liempi (Nabte et al. 2009), San Carlos (Pardiñas 
2009); Santiago del Estero, INTA “La María” Research 
Station, 2.9 km W of station entrance (Jayat, Ortiz, Pa-
checo, and González 2011), ca. 30 km N of Pozo Hondo, 
along Rte 34 (Jayat, Ortiz, Pacheco, and González 2011); 
Tucumán, ca. 4 km NW of Las Cajas (Jayat, Ortiz, Pa-
checo, and González 2011).

subspecies :  We treat Akodon dolores as monotypic 
(but see Remarks).

natural history:  Akodon dolores is nocturnal 
(J. R. Contreras 1979b). This species has a broad habitat 
range, having been collected in Espinal forests of Prosopis 
caldenia (Tiranti 1998a), in halophytic shrub communities 
(Tiranti 1998a), mixed shrublands (Teta, Pereira, Fracassi 
et al. 2009), borders of grasslands and cultivated fi elds 
(Polop et al. 1985; Tiranti 1998a), clumps of grass near 
watercourses (J. R. Contreras 1966), Chaco Serrano transi-
tion with palms (Tiranti 1998a), rocky hilly environments 
(Pardiñas, Abba, and Merino 2004; Teta et al. 2005), and 
deforested areas where there is adequate shrub or litter 
cover (Tiranti 1998a; Corbalán 2005). Some populations 
also occur in urbanized areas (E. Castillo et al. 2003). Po-
lop et al. (1985), Polop and Sabattini (1993), Bonaven-
tura et al. (1998), Corbalán and Ojeda (2004), Corbalán 
(2005), Corbalán et al. (2006), Tabeni et al. (2006), and 
Teta et al. (2005) addressed habitat use, microhabitat se-
lection, and/or abundance by habitat. R. A. Ojeda (1989) 
studied response to natural fi res.
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by karyotypic, molecular, and morphological data. First, one 
near topotype of neocenus, caught at Cipoletti, Río Negro, 
had a 2n = 42 (N. O. Bianchi et al. 1971). Second, a study 
in progress that includes topotypes of dolores, molinae, and 
neocenus has indicated very low levels of molecular diver-
gence among these specimens and a lack of reciprocal mono-
phyletic lineages that would support species status (G. D’Elía 
and U. F. J. Pardiñas, unpubl. data). Finally, both external 
as well as craniodental morphology, despite some variation 
in overall color, is very similar among populations referred 
to the different supposed species. The hypothesis of only 
one large species of Akodon living in central Argentina does 
make biogeographic sense as well because the distribution of 
the entire complex is broadly coincident with the xerophytic 
shrublands and woodlands of the Monte Desert and Espinal.

The separation of A. dolores from to A. toba requires 
further study because the latter has a similar 2n = 42– 44 
karyotype (Myers 1990) and also occupies similar environ-
ments in the Chacoan region (see that account). Phyloge ne-
tic analyses of DNA sequences indicate that A. dolores and 
A. toba represent reciprocally monophyletic lineages, but 
available specimens within the range of toba are relatively 
few, and levels of ge ne tic divergence among lineages are 
low (<3%; Braun et al. 2008).

Akodon fumeus Thomas, 1902
Smoky Grass Mouse, Smoky Akodon

synonyms :
Akodon fumeus Thomas, 1902b:137; type locality “Choro, 

3500 m,” Cochabamba, Bolivia.
Akodon mollis fumeus: Gyldenstolpe, 1932a:106; name 

combination.
description:  Medium sized, with average total length 

171.2 mm, tail length 76.2 mm, ear length 15.9 mm, and 
hindfoot length 21.4 mm. Dorsal pelage dark brown with 
rufous overtones, not sharply differentiated from venter; 
pale ring present around each eye. Tail sparsely furred, not 
sharply bicolored. Skull with relatively fl at dorsal profi le in 
lateral view, narrow and pointed rostrum, distinctively swol-
len frontal sinuses, moderately developed zygomatic arches, 
relatively broad zygomatic plates, unusually shallow zygo-
matic notches, and smoothly rounded to squared but never 
beaded interorbital region. Squamosoalisphenoid groove 
conspicuous on lateral wall of braincase; mesopterygoid 
fossa broad and usually with rounded anterior margin that 
lacks median spine; parapterygoid fossae deeply excavated 
with lateral margins slightly or moderately convex. Upper 
incisors orthodont. M1 with pronounced anteromedian 
fl exus and prominent mesoloph and mesostyle; M2 with 
well- developed anteroloph and parastyle that projects to 
edge of tooth; M3 relatively small, with outline that var-
ies from oval to fi gure- 8 shaped. Lower m1 also with well- 

taxon. Populations of Akodon dolores with 2n = 34– 40 are 
mainly distributed along the eastern fl ank of the Sierra de 
Córdoba (N. O. Bianchi et al. 1971; N. O. Bianchi and 
Merani 1984; Wittouck et al. 1995), extending to at least 
southern Catamarca province (N. O. Bianchi et al. 1979). 
As has been discussed by several authors, those with this 
distributional range are apparently allopatric relative to 
those with 2n = 42– 44 (see Tiranti 1998a). Although the 
two cytotypes do not overlap, or even contact one another, 
they are completely interfertile in experimental crossbreed-
ing studies (Wittouck et al. 1995). Furthermore, Wittouch 
et al. (1995) found no differences in cranial mea sure ments 
between populations of the two cytotypes from opposite 
sides of Sierra de Córdoba.

As for supporting the inclusion of neocenus in the synon-
ymy of A. dolores, we note that Thomas (1916h), in his orig-
inal concept of neocenus, included specimens from popula-
tions that J. R. Contreras (1968) later used in his description 
of molinae. Myers (1990) supported the validity of neoce-
nus, but he examined only a small sample of specimens from 
central Argentina— one of these he referred to A. dolores, a 
second to A. molinae, and the remaining 11 to A. neocenus. 
Myers (1990) also reported sympatry between neocenus and 
molinae in southwestern Buenos Aires province. The con-
specifi city of neocenus and molinae, however, is supported 

Map 67    Selected localities for Akodon dolores (●). Contour line = 2,000 m.
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and in the same habitats as A. budini, A. caenosus, and A. 
simulator (Jayat and Ortiz 2010; Jayat et al. 2010).

remarks :  Gyldenstolpe (1932), Cabrera (1961), and 
Hershkovitz (1990b) regarded fumeus as a subspecies of 
A. mollis, but Myers and Patton (1989b) established its 
specifi c status and allied it to A. kofordi, grouping the two 
together in an informal fumeus group. Recent molecular 
studies confi rmed the close relationship between A. fumeus 
and A. kofordi but placed both species in the boliviensis 
group (M. F. Smith and Patton 2007). These two species 
have been confused in the recent literature, as S. Anderson 
(1997) assigned Bolivian specimens to A. fumeus but that 
actually represent A. kofordi (Salazar- Bravo, Yensen et al. 
2002). M. M. Díaz and Barquez (1999) added this species 
to the fauna of Argentina on the basis of one record for Ju-
juy province. M. M. Díaz and Barquez (2007) reported ad-
ditional Argentinean localities, but most of the specimens 
assigned by these authors to A. fumeus  were reidentifi ed 
by Jayat et al. (2010) as A. sylvanus or A. budini. How-
ever, all the specimens from Salta province, as well as a few 
from Jujuy province, assigned to A. sylvanus by Jayat, 
Ortiz et al. (2007) also  were misidentifi ed, and represent 
A. fumeus (see Jayat et al. 2010).

Akodon iniscatus Thomas, 1919
Intelligent Grass Mouse; Patagonian Akodon

synonyms :
Akodon iniscatus Thomas, 1919b:205; type locality 

“Valle de Lago Blanco, Koslowsky region, Patagonia, 

developed anteromedian fl exid and conspicuous antero-
labial cingulum; m2 with conspicuous anterolabial lophid 
and well- developed posterolophid; and m3 relatively simple, 
about two- thirds length of m2. Mean condyloincisive length 
23.48 mm, mean upper molar series length 4.07 mm.

distribution:  Akodon fumeus occurs on eastern 
Andean slopes from Puno department in southeastern Peru 
through Bolivia to northwestern Argentina, in Salta and 
Jujuy provinces (Myers and Patton 1989b; S. Anderson 
1997; M. F. Smith and Patton 2007; Tarifa et al. 2007; 
Jayat et al. 2010). No fossils are known.

selected localit ies  (Map 68): ARGENTINA: 
Jujuy, Río Las Capillas, 15 km N of Las Capillas on Rte 
20 (Jayat et al. 2010); Salta, Finca Alto Verde (Jayat et al. 
2010), Parque Nacional Baritú, near Río Baritú (M. M. 
Díaz et al. 2000). BOLIVIA: Cochabamba, Palmar, 101 km 
by road SW of Epizana, Siberia cloud forest, Cordillera 
Oriental (Myers and Patton 1989b), Yungas de Cocha-
bamba (Myers and Patton 1989b); La Paz, Bellavista (S. 
Anderson 1997), 35 km by road N of Caranavi, Serranía 
Bellavista (S. Anderson 1997), Huaraco (S. Anderson 1997), 
Khallutaka [near Laja] (S. Anderson 1997), 10 km by road 
N of Sorata, Moyabaya, Río Challapampa (S. Anderson 
1997); Santa Cruz, Guadalupe, 10 km S of Vallegrande (S. 
Anderson 1997); Tarija, Caiza (S. Anderson 1997), Erquis 
(S. Anderson 1997). PERU: Puno, Sandia (Myers and Pat-
ton 1989b).

subspecies :  Akodon fumeus is monotypic.
natural history:  Akodon fumeus lives mostly in 

forested regions of the eastern Andean slopes, from 700 m 
to at least 3,800 m at the ecotone with Puna- like grass-
lands. Across this extensive elevational range, A. fumeus 
occupies a diversity of forest types, from high- elevation 
Polylepis woodlands, cloud forest, and Podocarpus and 
Alnus forests (Myers and Patton 1989b; S. Anderson 
1997; M. F. Smith and Patton 2007; Tarifa et al. 2007; 
Jayat et al. 2010). S. Anderson (1997) reported Bolivian fe-
males with embryos in October and November, and non-
pregnant females in June, July, and September. None of the 
75 specimens captured in May 2006 in northernmost Salta 
province, Argentina (J. P. Jayat et al., unpubl. data),  were 
reproductively active. In August 2006, three females still 
had a closed vagina, but fi ve males had semiscrotal testes. 
Akodon fumeus may be sympatric or contiguously allopat-
ric with several other Akodon species, including A. aerosus, 
A. albiventer, A. boliviensis, A. caenosus, A. dayi, A. mimus, 
A. lutescens, A. kofordi, A. pervalens, A. siberiae, A. simula-
tor, A. subfuscus, and A. varius (Myers and Patton 1989b; 
Patton and Smith 1992b; S. Anderson 1997; S. Anderson 
and Yates 2000; Salazar- Bravo, Yensen et al. 2002; Salazar- 
Bravo and Yates 2007; Tarifa et al. 2007). In northernmost 
Argentina, A. fumeus was captured at the same localities 

Map 68    Selected localities for Akodon fumeus (●). Contour line = 2,000 m.
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provinces, Patagonia (Pardiñas 1999a; Udrizar- Sauthier 
2009; F. J. Fernández et al. 2012).

selected localit ies  (Map 69): ARGENTINA: 
Buenos Aires, Bahía San Blas (Pardiñas and Galliari 1999), 
Carmen de Patagones (Thomas 1919b), Estación Perú 
(Thomas 1919b); Chubut, Astra (Nabte et al. 2006), Bue-
nos Aires Chico (CNP- E 49), Estancia Valle Huemules 
(Thomas 1919b), Isla Escondida (UP 283), 20 km S of Le-
leque (M. A. Barros et al. 1990), Los Altares (Pardiñas, 
Teta et al. 2003), 36 km W of Los Altares (CNP- E 51), 
Paso del Sapo (Pardiñas, Teta et al. 2003), Puerto Lobos 
(CNP- E 190), Punta Delgada (Pardiñas, Teta et al. 2003); 
La Pampa, La Humada (Tiranti 1989); Mendoza, General 
Alvear (Roig 1965); Neuquén, Barrancas (F. J. Fernández 
et al. 2012), Estancia Corcel Negro (CNP- E 88), Paraje 
La Querencia (Pardiñas, Teta et al. 2003), Riscos Bayos 
(Pardiñas, Teta et al. 2003); Río Negro, Barda Esteban, 
Pilcaniyeu (CNP- E 417), Choele Choel (MACN 28.110); 
Santa Cruz, Cañadón Minerales (CNP- E 365), Puerto De-
seado (Thomas 1919b). CHILE: Aysén, 1 km E of Coyhai-
que Alto (M. F. Smith and Patton 1999; FMNH 129843).

subspecies :  Currently, A. iniscatus is regarded as 
monotypic. However, the taxon nucus Thomas and Saint 
Leger, sometimes listed as a full species (Galliari et al. 1996; 
Hershkovitz 1990b; Reig 1987), was retained as a subspe-
cies of A. iniscatus, pending critical revision, by M. A. 
Barros et al. (1990) and Pearson (1995). M. F. Smith and 
Patton (2007) provided mtDNA cytochrome-b sequence 
from a specimen of nucus to support the conspecifi city of this 
taxon with typical A. iniscatus. However, typical nucus pop-
ulations have several diagnostic morphological and morpho-
metric features, as discussed by M. A. Barros et al. (1990) 
and Pardiñas (2009). Whether these character differences 
justify subspecies or species status remains to be determined.

natural history:  This is the most common but 
also one of the most poorly known Akodon species in Pa-
tagonia (Pardiñas 2009). It has been regularly confused 
with Abrothrix olivacea (see discussion in Thomas 1919b; 
B. D. Patterson et al. 1984). Many ecological data con-
cerning this species come from coastal areas in northeast-
ern Chubut and have been presented in meeting abstracts 
but not formally published. Akodon iniscatus primarily 
inhabits the Monte Desert biome and sub- Andean steppe 
grasslands, generally from sea level to 900– 1,000 m. This 
rodent is particularly abundant in the eastern lowlands of 
the Monte Desert where it is apparently replaced by A. oli-
vacea toward the central basaltic plateau (Pardiñas 2009). 
It is a common prey species for several species of owls (see 
Pardiñas 1999a; Nabte et al. 2008, Trejo and Lamber-
tucci 2008). Antinuchi and Busch (1999) examined renal 
morphology and studied the physiology of a population 
near Puerto Madryn, Chubut. Historical data and current 

46°S”; restricted to Estancia Valle Huemules (45°57′S, 
71°31′W, 593 m, Río Senguerr, Chubut, Argentina 
(Pardiñas et al. 2007:406).

Akodon iniscatus collinus Thomas, 1919b:206; type local-
ity “Maiten, W. Chubut. 700 m.” El Maitén (42.050°S, 
71.160°W), Cushamen, Chubut, Argentina.

Akodon nucus Thomas and St. Leger, 1926b:636; type 
locality “Chos Malal, 800 m.” Chos Malal (37.376°S, 
70.270°W), Chos Malal, Neuquén, Argentina.

Akodon iniscatus iniscatus: Cabrera, 1961:442; name 
combination.

Akodon iniscatus nucus: Cabrera, 1961:443; name com-
bination.
description:  Small, with head and body length 

80– 110 mm, tail length 50– 80 mm, greatest length of 
skull <27 mm, and upper toothrow <4.5 mm. Dorsal color 
darkly grizzled olivaceous brown to uniformly brown; ven-
ter gray and moderately demarcated from dorsum; white 
spot variably present on chin. Tail short, well haired, and 
bicolored. Skull delicate and bowed. Samples from north-
western part of species’ range larger than those to south, 
with broader rostrum, wide zygomatic plates with long up-
per free borders, subparallel zygomatic arches, narrower 
mesopterygoid fossa, larger pterygoids, and moderately 
opisthodont upper incisors. M1 and m1 in all samples with 
per sis tent anteromedian fl exus/fl exid and greatly reduced 
M3 and m3.

distribution:  Akodon iniscatus inhabits northern 
Argentinean Patagonia, ranging from southwestern Buenos 
Aires, La Pampa, and probably southern Mendoza prov-
inces south through Río Negro, Neuquén, and Chubut 
provinces to at least the northeastern portion of Santa Cruz 
province (Roig 1965; Pardiñas and Galliari 1999; Pardi-
ñas, Teta et al. 2003; Pardiñas 2009), and extends, barely, 
into Aysén region, Chile. The occurrence of A. iniscatus 
in southern Mendoza province, fi rst mentioned by Ca-
brera (1961; see also Massoia et al. 1994a, who recorded 
this species from Laguna de la Niña Encantada [about 
35°09′S]), needs confi rmation; these rec ords may be of 
misidentifi ed A. spegazzinii (Pardiñas, Teta, Formoso, and 
Barberena 2011). The northeastern portion of the historic 
range has apparently retracted contracted considerably be-
cause of anthropogenic agroecosystem expansion, as recent 
surveys in this region have failed to encounter A. iniscatus 
(see Teta, Pereira, Fracassi et al. 2009). Thus, the historic 
record of this species from Estación Perú is indicated as 
disjunct from the main portion of the species range (Map 
66). Fossils attributed to A. iniscatus have been described 
from the Middle Pleistocene of Mar del Plata (Reig 1987) 
and Bahía Blanca (Pardiñas and Deschamps 1996), Buenos 
Aires province. A rich Holocene record for this rodent is 
also available from several caves in Chubut and Neuquén 
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Akodon josemariarguedasi Jiménez, Pacheco, 
and Vivas, 2013
Arguedas’s Grass Mouse, Arguedas’s Akodont

synonyms :
Akodon orophilus: Pacheco, Córdova, and Velásquez, 

2012:107; part; not Akodon orophilus Osgood.
Akodon josemariarguedasi Jiménez, Pacheco, and Vivas, 

2013:232; type locality “Galloganán, Ambo, Huánuco, 
Peru, 3420 m. 10° 09′S, 76° 08′W.”
description:  Large Akodon, with mean total body 

length 192.3 mm, tail length 89 mm, ear length 15.6 mm, 
and hindfoot length 22.8 mm; greatest skull length ranges 
from 26.1– 27.5 mm and upper molar series length 3.9– 
4.4 mm. Distinguished from congeners by the following 
combination of characters: dorsal pelage coloration uni-
formly brownish olive, strongly contrasting with smoky 
gray to whitish venter; fur hairs with paler gray bases; 
tail dark and moderately countershaded; nasals extend 
posterior to premaxillofrontal suture, posterior end blunt 
with serrated contour; lacrimals large; zygomatic plates 
with anterior margin less slanting, with either convex or 
straight anterior edges; antorbital bridge moderately wide; 
zygomatic notches somewhat deep; palate narrow; max-
illary toothrows somewhat short; mandible delicate with 
thin and large condylar pro cess, and deeper lunar notch; 
internal fossettus between paracone and protocone present 
on M1.

distribution:  Akodon josemariarguedasi is only 
known from the montane cloud forest between 2,900 to 
3,800 m in Huánuco department, south of the Río Hual-
laga, Peru (C. F. Jiménez et al. 2013). We extend the species 
range to Junín department, based on the suggestion by 
C. F. Jiménez et al. (2013) and examination of specimens in 
the MVZ (J. L. Patton, pers. comm.). It is not known from 
the fossil record.

selected localit ies  (Map 70): PERU: Huánuco, 
Galloganán (type locality of Akodon josemariarguedasi 
Jiménez, Pacheco, and Vivas), Hacienda Exito (FMNH 
24495), Hatuncucho (C. F. Jiménez et al. 2013), Ichocán 
(C. F. Jiménez et al. 2013), mountains, 15 mi NE Huánuco 
(FMNH 23657), Palmapampa (C. F. Jiménez et al. 2013), 
Unchog [= Bosque Unchog], pass between Churrubamba 
and Had. Paty, NNW Acomayo (LSUMZ 27952); Junín, 
16 km NNE (by road) Palca (MVZ 173057).

subspecies :  Akodon josemariarguedasi is monotypic.
natural history:  Akodon josemariarguedasi is a 

montane forest inhabitant, co- occurring with the sigmo-
dontines Thomasomys kalinowskii, T. incanus, Microryzo-
mys minutus, M. altissimus, and Oligoryzomys sp. (C. F. 
Jiménez et al. 2013). This species is largely insectivorous, 
consuming primarily adult beetles (as A. orophilus, see 
Noblecilla and Pacheco 2012).

 collections suggest that its range, especially at the northern 
and eastern boundary, has recently retracted, in part due 
to the expansion of agroecosystems such as those in Bue-
nos Aires province (Pardiñas, Abba, and Merino 2004). 
Ectoparasites reported include the fl eas Agastopsylla boxi 
boxi, Craneopsylla minerva wolffhuegeli, Ectinorus ixa-
nus, E. levipes, E. onychius onychius, Eritranis andricus, 
Hectopsylla (Hectopsylla) gracilis, Listronius fortis, Neo-
typhloceras crassispina, Polygenis (Polygenis) platensis, P. 
(P.) rimatus), Tetrapsyllus rhombus, and T. tantillus, and 
the ticks Amblyomma tigrinum and Ixodes sp. (Smit 1987; 
Autino and Lareschi 1998; Lareschi and Mauri 1998).

remarks :  M. F. Smith and Patton (2007) placed A. inis-
catus in their varius group, based on mtDNA cytochrome-b 
sequences. With an expanded mtDNA analysis, Jayat et al. 
(2010) included iniscatus in a subclade (termed the dolores 
group) of Myers’s (1990) varius group, composed of A. do-
lores, A. molinae, A. toba, and A. dayi. B. D. Patterson et al. 
(1984:14) argued that Mus infans Philippi might be a syn-
onym of nucus (and thus of A. iniscatus) and not of Abroth-
rix olivacea (cited as xanthorhina), as Osgood (1943b) had 
proposed. This hypothesis has not as yet been examined ad-
equately (see the Abrothrix olivacea account herein).

M. A. Barros et al. (1990) reported a 2n = 33– 34 karyo-
type from specimens collected in Neuquén (nucus) and 
Chubut (iniscatus) provinces. Tiranti (1999) reported the 
same karyotype for animals obtained at Parque Nacional 
Laguna Blanca, Neuquén province.

Map 69    Selected localities for Akodon iniscatus (●). The apparently isolated 
population on the northeastern edge of the range is shown as disjunct from the 
main distribution (see Distribution). Contour line = 2,000 m.
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Akodon juninensis Myers, Patton, and Smith, 1990
Junín Grass Mouse, Junín Akodon

synonym :
Akodon juninensis Myers, Patton, and Smith, 1990:41; 

type locality “22 km N La Oroya (by road), Depto. 
Junín, Peru, 4040 m (at the junction of roads to Junín 
[Hwy 31] and Tarma [Hwy 201].”
description:  Medium- sized Akodon with body 

length averaging 149.4 mm, tail length 61.8 mm, ear 
length 12.2 mm; and hindfoot length 19.5 mm. Dorsal 
coloration brownish to pale olivaceous, heavily lined 
with black; hairs of ventral region with whitish or buffy 
tips; hairs on chin and sometimes upper throat monocol-
ored and white; yellowish eye- ring present but inconspic-
uous compared with other members of boliviensis group; 
tail densely furred and sharply bicolored. Skull relatively 
narrow, with especially narrowed zygomatic notches; in-
terorbital region hourglass in shape, with sides rounded 
anteriorly to squared or nearly squared on posterior part 
of orbit; both postglenoid and subsquamosal foram-
ina smaller than in other members of boliviensis group; 
tympanic hook slender to medium sized; mesopterygoid 
fossa broad with anterior border usually gently rounded 
or square and lacking median spine; foramen ovale very 
small and sometimes completely enclosed by bone. Most 
molar features as described for other species of the bo-
liviensis group, but some differences include M1 with 
anteromedian fl exus unusually shallow and always lack-
ing metalophule, and small M3 with shallow metafl exus. 
Mean condyloincisive length 20.06 mm, upper molar se-
ries length 3.74 mm.

distribution:  Akodon juninensis is known only 
from the central Peruvian departments of Ancash, Junín, 
and Lima, on both eastern and western slopes of the Andes, 
and on the Pacifi c slope in Huancavelica and Ayacucho de-
partments, at elevations above 2,700 m (Myers et al. 1990; 
Pacheco 2002). This species is not known from the fossil 
record.

selected localit ies  (Map 71): PERU: Ancash, 
25 mi S of Huaras (MVZ 137958); Ayacucho, 18 km E 
(by road) of Puquio (MVZ 174261); Huancavelica, Haci-
enda Piso, Locroja (FMNH 75561); Junín, 22 km N of La 
Oroya (type locality of Akodon juninensis Myers, Patton, 
and Smith), Pomacocha, Yauli Valley (MVZ 137967), near 
San Blas (UMMZ 120285); Lima, Zarate, 6 mi E of Pueblo 
San Bartolomé (MVZ 119931); Pasco, 10 mi NE of Cerro 
de Pasco (MVZ 119933).

subspecies :  We treat Akodon juninensis as mono-
typic, although Myers et al. (1990) documented slight geo-
graphic variation in craniodental morphometric traits.

natural history:  Akodon juninensis primarily oc-
cupies dense bunchgrass in well- drained and fi ne- grained 

remarks :  C. F. Jiménez et al. (2013) separated A. 
josemariarguedasi from A. orophilus, supporting the 
hypothesis that the latter was a complex of species (see 
that account). Both morphological and karyological data 
suggest that josemariarguedasi is a member of the aero-
sus group. Akodon josemariarguedasi has a 2n = 22 and 
FN = 40 karyotype (originally referred to A. orophilus 
by Pacheco, Córdova, and Velásquez 2012:107); all au-
tosomes are biarmed (8 metacentric and 2 submetacen-
tric pairs), but both sexchromosomes are uniarmed, with 
the Y chromosome about a third of the length of the X 
chromosome.

C. F. Jiménez et al. (2013:234) highlighted the potential 
occurrence of Akodon josemariarguedasi in Junín depart-
ment based on data in Patton and Smith (1992b) for speci-
mens collected east of Palca. Both M. F. Smith and Patton 
(1993) and Coyner et al. (2013) had referred these speci-
mens to A. orophilus in their respective molecular phyloge-
ne tic analyses. However, J. L. Patton examined the series 
of specimens in the MVZ, using the character descriptions 
and illustrations in C. F. Jiménez et al. (2013), and deter-
mined that they do represent A. josemariarguedasi, as sug-
gested by these authors. The holotype of josemariarguedasi 
is an adult individual (MUSM 22754; C. F. Jiménez et al. 
2013:Fig. 5), regrettably too old to exhibit details of oc-
clusal morphology.

Map 70   Selected localities for Akodon josemariarguedasi (●) and Akodon 
orophilus ( ). Contour line = 2,000 m.
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Akodon kofordi Myers and Patton, 1989
Koford’s Grass Mouse, Koford’s Akodon

synonym :
Akodon kofordi Myers and Patton, 1989b:14; type local-

ity “Agualani, 9 km N by road Limbani, Depto. Puno, 
Peru, elevation 2840 m.”
description:  Medium sized, with average total 

length 173.9 mm, tail length 77.6 mm, hindfoot length 
22.5 mm, and ear length 15.3 mm. Overall color dark oliva-
ceous brown without patches of contrastingly colored fur; 
no trace of eye- ring; tail well haired to unaided eye, unicol-
ored or faintly bicolored; hindfeet clothed with banded 
hairs. Skull with narrow and pointed rostrum, distinctively 
swollen frontal sinuses, and moderately developed and lat-
erally fl ared zygomatic arches; zygomatic notches relatively 
broad; interorbital area neither remarkably constricted 
nor broad, with rounded sides that become increasingly 
squared with age; zygomatic plates relatively broad, with 
ventral roots directly below dorsal roots; relatively incon-
spicuous squamosoalisphenoid groove present; incisive fo-
ramina broad but of average length for Akodon, reaching 
anteroloph of M1; mesopterygoid fossa distinctly broad, 
usually lyre- shaped and with well- developed median spine 
present on anterior border. Dentally, similar to A. fumeus 
but parafl exus of M1 remarkably deep, extending almost to 
posterior limit of paracone; small section of parafl exus be-
comes isolated with wear, forming distinctive island. Con-
dyloincisive length of type series averages 23.15 mm, upper 
molar series length 3.95 mm.

distribution:  Akodon kofordi is known from the 
Marcapata and Limbani drainages on the eastern Andean 
slope in Cusco and Puno departments of southern Peru, 
south to Cochabamba department in central Bolivia. Re-
corded localities range in elevation between 1,800 and 
3,700 m (Myers and Patton 1989b; Salazar- Bravo, Yensen 
et al. 2002; Tarifa et al. 2007). No fossils are known.

selected localit ies  (Map 72): BOLIVIA: Co-
chabamba, Cocapata (Tarifa et al. 2007), 4.4 km (by road) 
N of Tablas Monte (Salazar- Bravo, Yensen et al. 2002). 
PERU: Cusco, Amacho (FMNH 75483); Puno, Agualani, 
9 km N by road of Limbani (type locality of Akodon kofordi 
Myers and Patton).

subspecies :  Akodon kofordi is monotypic.
natural history:  This species occupies moist 

bunch grass, disturbed shrubby areas, and forest (including 
Alnus cloud forest and Polylepis woodlands) at the contact 
between high- elevation elfi n forest and Puna (Myers and 
Patton 1989b; Salazar- Bravo, Yensen et al. 2002; Tarifa 
et al. 2007). At the type locality in southeastern Peru, A. 
kofordi was common along rock walls of old terraces and 
buildings and in thick clumps of grass and shrubs in the rel-
atively more open and disturbed areas (Myers and Patton 

soils, and sparse perennial forests at elevations between 
2,700 m and 3,800 m. Other sigmodontines coexisting with 
juninensis are Abrothrix jelskii, Auliscomys pictus, Phyl-
lotis andium, P. xanthopygus, Calomys sorellus, Neotomys 
ebriosus, and an undescribed species of Oligoryzomys (see 
Carleton and Musser 1989).

remarks :  In their original description, Myers et al. 
(1990) assigned A. juninensis to the boliviensis group. Their 
analyses of 26 allozyme loci suggested a close relationship 
with A. boliviensis, A. lutescens, and A. subfuscus, three 
other members of the boliviensis group in southern Peru. 
Both M. F. Smith and Patton (2007) and Jayat et al. (2010) 
recovered A. juninensis as a member of a clade contain-
ing A. fumeus and A. kofordi at the base of the remainder 
of boliviensis group taxa, based on mtDNA cytochrome-b 
sequences. Because of this relationship, the similarity of the 
karyotypes, and the small ge ne tic distances among these 
species, M. F. Smith and Patton (2007) expanded the boliv-
iensis group as advocated by Myers et al. (1990) to include 
both A. kofordi and A. fumeus.

The karyotype of A. juninensis consists of a 2n = 40, 
FN = 40. The autosomal complement consists of 18 pairs 
of acrocentrics, one of which is signifi cantly larger than the 
others, which grade evenly in size from medium to small, 
and one pair of small metacentrics. The X chromosome is 
an acrocentric, and the morphology of the Y chromosome 
is unknown (Myers et al. 1990).

Map 71    Selected localities for Akodon juninensis (●). Contour line = 2,000 m.
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bers of the boliviensis complex, particularly A. boliviensis, 
A. lutescens, and A. subfuscus (Myers and Patton 1989b; 
Myers et al. 1990).

Akodon lindberghi Hershkovitz, 1990
Lindbergh’s Grass Mouse, Lindbergh’s Akodon

synonyms :
Plectomys paludicola Borchert and Hansen, 1983:237; no-

men nudum (see Hershkovitz 1990b:21– 23).
Akodon lindberghi Hershkovitz 1990b; type locality “Ma-

tosa, a former fazenda now part of the Parque Nacional 
de Brasília, about 20 km NW of Brasília, Distrito Fed-
eral, Brazil; altitude about 1,100 m.”
description:  Small, with head and body length 67– 

93 mm, tail length 49– 74 mm, hindfoot length (without 
claw) 17– 20 mm, and ear length 11– 16 mm. Dorsal pelage 
thick, long, and lax, uniformly dark olivaceous agouti in 
color; sides of body lighter, but without distinct lateral line; 
underparts from chin to tail base not sharply defi ned from 
the sides, hairs buffy to ochraceous terminally and slaty ba-
sally. Vibrissae short, not extending beyond pinna when laid 
back; tail dark brown above, slightly paler beneath, thinly 
haired, with scales visible; hindfeet thinly covered above by 
grayish or buffy hairs, but brown scaly skin exposed; claws 
comparatively thick, moderately curved, and only limitedly 
covered by short ungual hairs. Eight mammae distributed in 
pectoral, postaxial, abdominal, and inguinal pairs. Skull del-
icate, with relatively short rostrum and globular braincase; 
interorbital region symmetrically biconcave with squared 
supraorbital margins, and relatively broad in relation to 
zygomatic arches (least interorbital breadth >38% of zygo-
matic breadth); nasals broad and short, not extending poste-
riorly beyond lacrimals; frontoparietal suture U-shaped and 
colinear with frontosquamosal suture; frontal never contacts 
squamosal dorsally; zygomatic plates very narrow, with pos-
terior margin barely reaching level of M1 protocone; zygo-
matic notches shallowly incised so that anterodorsal edge 
of plates weakly projected in relation to dorsal zygomatic 
root; incisive foramina wide and long, extending posteri-
orly beyond protocone of M1 and angled outward at their 
posterior ends; auditory bullae comparatively small; mesop-
terygoid fossa comparatively wide, roof with wide spheno-
palatine vacuities; parapterygoid fossae wide proximally, be-
coming wider distally. Greatest skull length 21.7– 24.7 mm; 
upper molar series length 3.6– 4.1 mm.

distribution:  The scattered rec ords for this species 
suggest a wide distribution from the central portion of the 
Brazilian Cerrado in Goiás state and the Distrito Federal to 
the Atlantic Forest in the states of Minas Gerais and Rio de 
Janeiro. No fossils are known.

selected localit ies  (Map 73): BRAZIL: Distrito 
Federal, Matosa, Parque Nacional de Brasília (type locality 

1989b). In Bolivia, this species was captured in open Polyl-
epis woodland (with trees 2– 3 m tall) and at the base of 
steep shale slopes, in secondary cloud forest dominated by 
Alnus (40% cover), Cecropia shrubs (40– 90% cover), with 
10% to 80% forb cover in tree- fall clearings, and with moss 
covering the rocks, vines, and tree trunks (Salazar- Bravo, 
Yensen et al. 2002). In both areas, up to 70% of specimens 
 were captured adjacent to streams. Other Akodon found 
in sympatry, or near sympatry, with A. kofordi included 
A. aerosus, A. fumeus, A. lutescens, A. mimus, and A. sub-
fuscus (Myers and Patton 1989b; Patton and Smith 1992b; 
Salazar- Bravo, Yensen et al. 2002; Tarifa et al. 2007).

remarks :  Myers and Patton (1989b) allied A. ko-
fordi with A. fumeus because of similar morphological at-
tributes, grouping both into a fumeus group. MtDNA se-
quence analyses (M. F. Smith and Patton 2007) confi rmed 
this sister relationship but showed that both taxa  were part 
of their broader boliviensis group.

The karyotype of A. kofordi, as described by Myers and 
Patton (1989b) for specimens from Peru, is composed of a 
2n = 40, FN = 40. The autosomal complement includes 18 
pairs of uniarmed elements, one of which is notably larger 
than the others, which grade evenly in size from medium to 
small, and a single pair of very small metacentric elements. 
The X chromosome is a medium- sized subtelocentric with 
very short second arms, and the Y is a very small acrocentric 
equal in size to one of the small biarmed autosomes. This 
karyotype is identical, or nearly so, to those of other mem-

Map 72    Selected localities for Akodon kofordi (●). Contour line = 2,000 m.
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days, with a postpartum estrus within a short time following 
parturition. The sex ratio at birth was not signifi cantly differ-
ent from 1:1, nor was there signifi cant dimorphism in neona-
tal birth weight. Males and females attain sexual maturity in 
26 to 61 days and 30 to 56 days, respectively, with females 
mating successfully at 47 to 54 days of age. The mortality of 
neonates raised by a female in the male’s absence was lower, 
suggesting that only the female is with the young under natu-
ral conditions (De Conto and Cerqueira 2007).

remarks :  Borchert and Hansen (1983) referred to 
mice collected from what is now the type locality of A. lind-
berghi under the name Plectomys paludicola. Despite the 
lack of any voucher specimens or formal description of P. 
paludicola, Hershkovitz (1990b:21– 23) linked this name, 
which he treated as a nomen nudum, to the specimens he 
subsequently collected and described as A. lindberghi.

The karyotype of A. lindberghi is 2n = 42, FN = 42 chro-
mosomes (Svartman and Almeida 1994; Geise et al. 1996).

Akodon lutescens J. A. Allen, 1901
Altiplano Grass Mouse, Altiplano Akodon

synonyms :
Hesperomys (Habrothrix) xanthorhinus: Thomas, 1884: 

450; part; not Abrothrix xanthorhina Water house.
Akodon lutesens J. A. Allen, 1901b:46; type locality “Ti-

rapata, [Puno,] Peru, (about 15,000 ft)”; spelling 
emended to lutescens by J. A. Allen (1901b:46).

Akodon puer Thomas, 1902b:136; type locality “Choque-
camate, 4000 m,” Cochabamba, Bolivia.

Akodon andinus lutescens: Sanborn, 1949c:315; name 
combination.

Akodon puer lutescens: Myers, Patton, and Smith, 1990: 
70; name combination.

Akodon puer puer: Myers, Patton, and Smith, 1990: 67; 
name combination.

Akodon lutescens lutescens: S. Anderson, 1997:422; name 
combination.

Akodon lutescens puer: S. Anderson, 1997:422; name com-
bination.
description:  Small species with total body length 

averaging 139.2 mm, tail length 59.0 mm, hindfoot length 
18.5 mm, and ear length 12.4 mm. Dorsal coloration pale 
grayish or olive brown, moderately to heavily lined with 
black; ventral pelage grayer than dorsum, with few white 
hairs on chin; moderately conspicuous eye- ring present; tail 
sharply bicolored, with narrow dark dorsal stripe. Skull with 
shallow and narrow zygomatic notches, weakly fl ared zygo-
matic arches, relatively broad interorbital region, and small 
braincase; zygomatic plates slender, with anterior borders 
that slope gently backward from bottom to top; tympanic 
hook particularly narrow and delicate (illustrated in Myers 
et al. 1990:Fig. 16); posterior ascending pro cess of alisphe-

of Akodon lindberghi Hershkovitz); Minas Gerais, Juiz de 
Fora (Queirolo and Granzinolli 2009), Parque Nacional da 
Serra da Canastra (Queirolo and Granzinolli 2009), Sítio 
Maglândia, Simão Pereira (MNRJ 48026).

subspecies :  Akodon lindberghi is monotypic.
natural history:  Akodon lindberghi has a marked 

preference for grassland- dominated habitats in the Cerrado 
and Atlantic Forest, being captured more frequently in open 
areas, especially in wet grasslands or near swamps, with 
few found in forested patches (Borchert and Hansen 1983; 
Hershkovitz 1990b; Geise et al. 1996; Queirolo and Gran-
zinolli 2009). Rec ords from the Atlantic Forest, therefore, 
include localities where the forest cover has been signifi cantly 
altered by human activities, suggesting that this species might 
be extending its original range, owing to the fragmentation 
of semideciduous and evergreen forests (Queirolo and Gran-
zinolli 2009). In the Cerrado of central Brazil, local densi-
ties appear to be low in relation to those of other sympatric 
sigmodontines; however, at the few localities where this spe-
cies has been recorded in the Atlantic Forest, it is as com-
mon as the other local rodents. Breeding activity is markedly 
higher during the rainy season, and the highest densities are 
observed during the dry season, the period of greatest pro-
duction of grass seeds (Queirolo and Granzinolli 2009). De 
Conto and Cerqueira (2007) studied reproduction and life 
history in captives. A litter size varied from 1 to 4, with a 
modal number of 3 and mean of 2.72, and was negatively 
correlated with birth weight. The gestation period was 23 

Map 73    Selected localities for Akodon lindberghi (●).
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cloud forest (S. Anderson 1997; Myers et al. 1990). A sin-
gle female collected in March had four embryos; all others 
obtained between March and September  were not pregnant 
(S. Anderson 1997). Akodon lutescens may be sympatric or 
contiguously allopatric with several other Akodon species, 
including Akodon aerosus, A. albiventer, A. boliviensis, A. 
fumeus, A. kofordi, A. mimus, A. siberiae, A. subfuscus, and 
A. varius (Myers et al. 1990; Patton and Smith 1992b; S. 
Anderson 1997; Salazar- Bravo, Yensen et al. 2002; Tarifa 
et al. 2007).

remarks :  J. A. Allen (1901b:46) initially spelled the 
species epithet lutesens, but amended the name to lutescens 
later on the same page, a spelling that has been in sub-
sequent use in virtually all publications, from Trouessart 
(1904:435) to Musser and Carleton (2005:1096). Myers 
et al. (1990:71– 73) encapsulated the confusing history of 
this species relative to that of other named Akodon from 
the Altiplano of Peru and Bolivia, although they erred in 
ignoring the priority of J. A. Allen’s (1901b) A. lutescens 
over Thomas’s (1902b) A. puer (see S. Anderson 1997:421– 
422). Osgood (1944), in his description of Akodon bolivi-
ensis subfuscus, noted that lutescens might be a synonym of 
boliviensis. In the same paper, Osgood described Akodon 
andinus polius, and later Sanborn (1949c) stated that Os-
good believed polius might be a synonym of lutescens, thus 
associating Allen’s lutescens with Akodon (now Abroth-
rix) andinus, a decision followed by Cabrera (1961). Both 
Myers et al. (1990) and Hershkovitz (1990b) recognized 

noid not reaching level of squamosoalisphenoid groove; inci-
sive foramina short in comparison with most other members 
of boliviensis group, but still extend to anterior part of M1; 
mesopterygoid fossa very narrow, with strongly squared 
anterior margin, usually with median spine; mandible 
very slender. Cheek teeth resemble those of A. boliviensis, 
but molar series shorter and M3 generally oval in outline, 
never fi gure- 8 shaped, lacking deep hypofl exus and deep 
metafl exus. Condyloincisive length averages 20.7 mm, upper 
molar series length 3.6 mm.

distribution:  Akodon lutescens inhabits the Al-
tiplano and eastern Andean slopes from Puno depart-
ment, Peru to Chuquisaca department in south- central 
Bolivia, at elevations between 1,130 m to 4,560 m (Myers 
and Patton 1989a; Myers et al. 1990; Patton and Smith 
1992b; S. Anderson 1997; Salazar- Bravo, Yensen et al. 
2002; Tarifa et al. 2007). Argentinean rec ords of this spe-
cies (see Pardiñas, D’Elía et al. 2006; Jayat, Ortiz, and 
Miotti 2008; P. E. Ortiz et al. 2011a) actually apply to 
A. caenosus. M. M. Díaz and Barquez (2007) recorded 
both lutescens (as Akodon lutescens puer) and Akodon 
caenosus from Yungas environments in Jujuy province, 
but the broadly comparative study by Jayat et al. (2010) 
failed to confi rm any rec ords of A. lutescens from Argen-
tina. No fossils are known.

selected localit ies  (Map 74): BOLIVIA: Co-
chabamba, Ayopaya (Myers et al. 1990), 15 mi ENE of 
Tiraque (MVZ 119923); La Paz, 12 km by road SW of 
Jesús de Machaca, Río Desaguadero (S. Anderson 1997), 
Pelechuco (S. Anderson 1997), Río Aceromarca (S. Ander-
son 1997); Oruro, 1 km W of Huancaroma (S. Anderson 
1997); Santa Cruz, above Cocapata on old Cochabamba 
to Santa Cruz road (S. Anderson 1997), 1 km N and 8 km 
W of Comarapa (Myers et al. 1990). PERU: Cusco, 20 km 
N (by road) of Paucartambo, km 100 (MVZ 173788); 
Puno, 11 km W and 12 km S of Ananea (MVZ 173073), 
36 km SE by road of Macusani (Myers et al. 1990), 6 km 
S (by road) of Pucara (MVZ 173398), 5 km W of Puno 
(Myers et al. 1990), 12 km S of Santa Rosa [de Ayaviri] 
(Myers et al. 1990).

subspecies :  In addition to caenosus Thomas, now 
regarded as a valid species, both Myers et al. (1990) and 
S. Anderson (1997) recognized the subspecies lutescens 
J. A. Allen from southern Peru and extreme northern Bo-
livia and puer from west- central Bolivia.

natural history:  In Peru, Akodon lutescens has 
been found exclusively in high Puna grasslands, almost al-
ways associated with the coarse and spiny Festuca bunch-
grass that dominates well- drained and hard soils (Myers 
et al. 1990). In Bolivia, rec ords for this species also come 
primarily from high- elevation Puna grasslands and eastern 
Andean slopes, but the species is also known from Yungas Map 74    Selected localities for Akodon lutescens (●). Contour line = 2,000 m.



176 Mammals of South America

selected localit ies  (Map 75): BOLIVIA: Coch-
abamba, 25 km W of Comarapa, Siberia (UMMZ 155962), 
Corani (S. Anderson 1997), 17 km E of Totora, Tinku-
siri (S. Anderson 1997), Yungas del Palmar (S. Anderson 
1997); La Paz, Cocapunco (S. Anderson 1997), Saynani 
(S. Anderson 1997), 10 km by road N of Sorata, Moya-
baya (S. Anderson 1997), 30 km by road N of Zongo (S. 
Anderson 1997). PERU: Puno, 4 mi N of Limbani (MVZ 
116109), 14 km W of Yanahuaya (MVZ 171752).

subspecies :  Akodon mimus is monotypic.
natural history:  Akodon mimus is a dweller of 

the more humid parts of the Yungas, from cloud forests to 
the transition between these and the high- elevation grass-
lands. Specimens from near Yanahuaya in southern Peru 
 were obtained in forest dominated by epiphyte- laden trees, 
cecropias, bamboos, and tree ferns. In the Siberia Cloud 
Forest spanning the boundary of Cochabamba and Santa 
Cruz departments, Bolivia, A. mimus was trapped on the 
mossy, fern- laden, and humid forest fl oor (Hinojosa et al. 
1987). Akodon mimus was the most common species of ro-
dent in the Yungas forests of La Paz department, Bolivia (J. 
Vargas et al. 2007). There, it was trapped in humid primary 
and secondary forest. A single individual was obtained in 
the moist, high- elevation grassland bordering forest commu-
nities, near a stream. Across its latitudinal and elevational 
range, A. mimus may co- occur with several other Akodon 
species, including A. aerosus, A. boliviensis, A. fumeus, A. 
kofordi, A. lutescens, A. siberiae, and A. subfuscus. S. An-
derson (1997) recorded 38 nonpregnant females through 
the autumn to the end of winter (May, June, July, and Sep-
tember), with pregnant females obtained only in October 
(with a mean number of embryos = 2.0) and one lactating 
female in June.

remarks :  Akodon mimus is the type species of Mi-
croxus, a nominal taxon that has, at times, been treated 
either as a subgenus of Akodon (Cabrera 1961) or as a 
valid akodontine genus (Gyldenstolpe 1932; Ellerman 
1941; Reig 1987). Allozymes as well as both nuclear and 
mtDNA sequences support the inclusion of mimus in the 
genus Akodon (Patton et al. 1989; M. F. Smith and Patton 
1991, 1993, 2007; D’Elía 2003a). However, the skull and 
dental morphology of mimus are very distinctive compared 
with that of other Akodon, and especially its narrowed zy-
gomatic plates that slant posteriorly from bottom to top. 
As Thomas (1920h:241) noted, “the long head, especially 
the long muzzle, and the small eyes, give the Microxus 
quite a different aspect to that of the Akodon with its blunt 
snout and normal eyes, and I now feel no hesitation in con-
sidering them as belonging to different genera.” This dif-
ferentiation is partially supported by several phyloge ne tic 
reconstructions based on DNA sequences, which place mi-
mus as sister to Deltamys (M. F. Smith and Patton 2007).

that the true affi nities of Allen’s lutescens  were not with 
andinus but with the Akodon boliviensis group of mice. 
Furthermore, Myers et al. (1990), using allozyme as 
well as morphological comparisons, documented broad 
sympatry without interbreeding between lutescens and 
both boliviensis and subfuscus, thus falsifying Osgood’s 
(1944) hypothesis and validating the specific status of 
A. lutescens.

The karyotype of A. lutescens is 2n = 40, FN = 40 (Myers 
et al. 1990). As with other species of the boliviensis group, 
the autosomal complement consists of 18 pairs of uniarmed 
elements, with one pair notably larger and the others grad-
ing evenly from medium sized to small, and with one pair 
of small metacentrics about one- half the size of the small-
est acrocentric autosome. The X chromosome is a medium- 
sized subtelocentric and the Y is a small acrocentric, consid-
erably smaller than the smallest uniarmed autosome.

Akodon mimus (Thomas, 1901)
Thespian Grass Mouse, Hocicudo- like Akodon

synonyms :
Oxymycterus mimus Thomas, 1901b:183; type locality 

“Limbane [= Limbani], Dept. Puno. Alt. 2600 m,” Peru.
Microxus mimus: Thomas, 1909:237; name combination, 

type species of Microxus Thomas.
Akodon (Abrothrix) mimus: Sanborn, 1950:15; name com-

bination.
Akodon (Microxus) mimus: Cabrera, 1961:458; name com-

bination.
[Abrothrix] mimus: Hershkovitz, 1966:86; name combina-

tion.
Akodon mimus: Patton and Smith, 1992b:91; name com-

bination.
description:  Moderately large with average total 

length 190.9 mm, tail length 94.1 mm, hindfoot length 
(with claw) 24 mm, and ear length 18.3 mm. Overall 
color uniformly gray- brown, with dorsum and venter only 
weakly contrasting; no eye- ring; whitish spot on chin pres-
ent in many specimens. Tail proportionally long, equal to 
head and body length, and unicolored dark. Skull notable 
for elongated and narrow rostrum, very shallow and narrow 
zygomatic notches, broad interorbital region, nonfl ared zy-
gomatic arches, swollen braincase, and, especially, very nar-
row zygomatic plates that slant posteriorly from bottom to 
top. Mesopterygoid fossa conspicuously broadened, with 
rounded anterior margin. Condyloincisive length averages 
24.51 mm, the upper molar series 4.50 mm.

distribution:  Akodon mimus inhabits upper elfi n 
forests on the eastern Andean slopes from Puno depart-
ment in southern Peru to Santa Cruz department in Bo-
livia, at elevations between 2,000 and 3,700 m (Patton and 
Smith 1992b; S. Anderson 1997). No fossils are known.
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with distal margin of most hairs ending at or just surpass-
ing claws. Tail short, moderately to well furred, distinctly 
to indistinctly bicolored, with darker hairs above. Vibrissae 
short, not extending beyond pinna when laid back. Eight 
mammae in pectoral, postaxial, abdominal, and inguinal 
pairs. Skull compact with fairly robust rostrum; interorbital 
region broader than muzzle, with narrowest point centrally 
located and with smooth supraorbital edges; nasals narrow 
and extend posteriorly beyond suture between maxillary, 
frontal, and lacrimal; parietal and occipital bones in contact, 
isolating narrow interparietal from squamosal; alisphenoid 
strut present; zygomatic plates broad with slightly, posteri-
orly inclined anterior margin and posterior border reaching 
protocones of M1s; zygomatic notches moderately to well 
developed; maxillary and mandibular diastemata long, as 
are incisive foramina, which extend posteriorly past anterior 
margin of M1s, reaching to level protocones in some speci-
mens; and carotid circulation pattern 1 (sensu Voss 1988).

distribution:  Akodon mollis is distributed from 
northwestern Peru to northern Ec ua dor (and likely occurs 
in southern Colombia) and across an extensive elevation 
range from near sea level to above 4,900 m. An isolated 
population occurs on the coast of southern Peru in Tacna 
department. In central and northern Peru, this species oc-
curs along the Pacifi c coast and adjacent western slopes of 
the Andes, west of the Río Marañón (see C. F. Jiménez et al. 
2013), but its distribution farther north becomes restricted 
to the higher elevations on both the western and eastern 
slopes of the Andes and throughout the inter- Andean val-
leys to near the snow line. Fossil Akodon from the Late 
Pleistocene and Holocene of Ec ua dor (Fejfar et al. 1993) 
probably belong to this species.

selected localit ies  (Map 76): EC UA DOR: 
Azuay, Molleturo, Cuenca (AMNH 61990); Carchi, Páramo 
del Artesón, Comuna La Esperanza (EPN 9641); Cotopaxi, 
Hacienda Sr. Cepeda, 10 km NW of Chugchilán (QCAZ 
11281); Imbabura, sector “Los Cedros,” Manduroyacu, 
Reserva Ecológica Cotacachi- Cayapas (EPN 7583); 
Loja, Laguna Negra, Bosque Protector Colomobo- Yacurí 
(QCAZ 11281), Puyango, Alamor (AMNH 47358); 
Morona- Santiago, Cerro Bosco, forest surrounding the 
Pacifi ctel Transmitting/Receiving Antenna (QCAZ 4812); 
Napo, Oyacachi, El Chaco County (AMNH 63842). 
PERU: Ancash, Huari, Yanacocha (MUSM 24072), 1 km N 
and 12 km E of Pariacoto (MVZ 135676), 4 km S and 8 km E 
of Recuay (MVZ 137975); Cajamarca, Contumaza, Bosque 
Cachil, entre Cascas y Contumaza (VPT 1673), Cutervo, 
San Andrés de Cutervo (UMMZ 176689), Hacienda Tau-
lis (MVZ 121157); Huánuco, Chinchuragra, Punchao 
(Jiménez et al. 2013); La Libertad, 10 mi WNW of San-
tiago de Chuco (137980), 5 km NE of Pacasmayo (MVZ 
137679), 5 mi SW of Otuzco (MVZ 137961); Piura, Cerro 

Akodon mollis Thomas, 1894
Soft- furred Grass Mouse, Soft- furred Akodont

synonyms :
Hesperomys olivaceus: Thomas, 1882:110; part; not Mus 

olivaceus Water house.
Acodon mollis Thomas, 1894b:363; type locality “Tum-

bez, [Tumbes,] N Peru.”
[Akodon (Akodon)] mollis: E.- L. Trouessart, 1897:538; 

name combination.
Akodon mollis altorum Thomas, 1913b:404; type locality 

“Cañar. Alt. 2600 m,” Cañar, Ec ua dor.
Akodon mollis mollis: Gyldenstolpe, 1932a:106; name 

combination.
Akodon mollis fulvescens Hershkovitz, 1940b:2; type 

locality “The Río Mira Valley, parish of La Carolina, 
Ibarra, Imbabura Province, Ec ua dor; subtropical for-
est of the western slope of the western Andes; altitude 
about 900 meters.”
description:  Medium- sized with head and body 

length 81– 113 mm, tail length 55– 92 mm, hindfoot length 
(without claw) 18– 26 mm, ear length 8– 18 mm, greatest 
skull length 23.71– 29.37 mm, and upper molar series length 
3.5– 4.7 mm. Dorsal pelage soft and variable in color, from 
dark olive to yellowish brown, contrasting with paler, usu-
ally grayish or dull buff under parts; lateral line, if present, 
narrow and weakly developed; dorsal surfaces of both fore-
feet and hindfeet pale brown to gray, covered with basally 
dark banded hairs; ungual tufts grayish or light brown, 

Map 75    Selected localities for Akodon mimus (●). Contour line = 2,000 m.
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to be tested. Certainly, the conspecifi c status of each de-
scribed subspecies needs adequate assessment (Voss 2003).

Myers and Patton (1989b) suggested that A. mollis 
was allied to A. fumeus, A. kofordi, also Andean species 
of Akodon based on commonality in some morphological 
traits. However, the phyletic propinquity of both A. fumeus 
and A. kofordi with species in the broader boliviensis group 
(M. F. Smith and Patton 2007) falsifi es Myers and Patton’s 
hypothesis. Alvarado- Serrano et al. (2013) examined the ex-
tent of phenotypic differentiation across the species’ range in 
Peru using geometric morphometric and ecomorphological 
analyses of skull shape. This ecologically widespread species 
exhibited little phenotypic specialization across their range, 
with the exception of samples from the high- elevation puna. 
From molecular ge ne tic analyses, geographic isolation alone 
did not explain this localized phenotype.

Karyotypes with 2n = 22 have been recorded from An-
cash department, Peru (Patton and Smith 1992b), and 
central Ec ua dor (Lobato et al. 1982), and 2n = 36– 38 for 
specimens from Piura department, Peru (Patton and Smith 
1992b). The Ec ua dorean specimens had a fundamental 
number of 43– 44 (Lobato et al. 1982). This geographic di-
versity of chromosomal complements underscores the ear-
lier comment that A. mollis likely represents a complex of 
separate species.

Chinguela, Huancabamba (Jiménez et al. 2013), Cerro Ch-
inguela, ca. 5 km NE of Zapalache (LSUMZ 27149), Mor-
ropón, Chalaco (MUSM 21691), 2 km W of Porculla Pass 
(MVZ 137969); Tacna, Morro de Sama, 65 km W of Tacna 
(MVZ 143697).

subspecies :  Hershkovitz (1940b) reviewed geo-
graphic variation in morphology and delineated three sub-
species based primarily on differences in dorsal color and mi-
nor craniodental traits: A. m. mollis from northwestern Peru, 
A. m. altorum from the intermontane valleys in Ec ua dor, and 
A. m. fulvescens from the eastern Andean slopes in Ec ua dor.

natural history:  Akodon mollis occupies a 
wide variety of habitats across its large latitudinal and el-
evational range, including dry coastal areas on the Pacifi c 
coast, cloud forest and evergreen to semideciduous forests 
on upper slopes on both sides of the Andes, and grasslands 
at high elevations (D. F. Alvarado- Serrano 2005, pers. 
comm.). It is, however, most commonly found in grass-
land and shrubby habitats at elevations above 2,000 m 
(Alvarado- Serrano 2005; Voss 2003). As noted by Barnett 
(1999), A. mollis may be the most common mouse in high- 
elevation grasslands of Ec ua dor, often comprising >60% 
of all captures; it is one of the few sigmodontine species in 
the northern Andes that can be regularly found in highly 
disturbed environments such as introduced Pinus or Euca-
lyptus plantations. Little is known about the ecol ogy, but 
based on an analysis of specimens from Parque Nacional 
El Cajas, A. mollis is a predominantly nocturnal generalist, 
with at least two reproductive cycles per year and two to 
four embryos per pregnancy (Barnett 1999).

remarks :  Originally considered to be a northern 
representative of Hesperomys (now Abrothrix) olivaceus 
(Thomas 1882:110, 1884:456), this species is currently 
grouped with four other Akodon species (A. aerosus, A. 
torques, A. orophilus, and A. affi nis) in a weakly sup-
ported clade of Andean- slope Akodon based on mtDNA 
sequences (M. F. Smith and Patton 1993, 1999, 2007). 
With the exception of A. mollis, which was described from 
the northwestern coast of Peru and occurs at low to high 
elevations, all other species in this clade are restricted to 
montane habitats in the central and northern Andes. To 
date, however, all samples of A. mollis included in the pub-
lished molecular analyses are from high- elevation popula-
tions and are in a complex set of paraphyletic relationships 
with samples of other species in the clade (M. F. Smith 
and Patton 1993; Alvarado- Serrano 2005, unpubl. data). 
Therefore, until samples from coastal areas at or near the 
type locality of mollis and additional data that can resolve 
phyletic relationships become available, the proposition 
that A. mollis, as construed herein and by earlier authors, is 
a species complex with currently undefi ned boundaries and 
an unknown number of included taxa remains a hypothesis 

Map 76    Selected localities for Akodon mollis (●). The population on the coast 
of SW Peru is presumed to be disjunct from the main distribution. Contour 
line = 2,000 m.
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1997); Misiones, Arroyo Itaembé Miní, bridge over Rte 12 
(Massoia 1983), Concepción de la Sierra (Pardiñas, D’Elía, 
and Cirignoli 2003), Reserva Privada UNLP “Valle del Ar-
royo Cuña Pirú” (Pardiñas, D’Elía, and Cirignoli 2003). 
BRAZIL: Mato Grosso do Sul, Fazenda Maringá, 54 km 
W of Dourados (MVZ 197459), Fazenda Princesinha (Cá-
ceres et al. 2007); Minas Gerais, Estação Biológica de 
Caratinga, Caratinga (MNRJ 31450), Jambreiro, Nova 
Lima (MNRJ [LG 207]); Paraná, Mananciais da Serra, Pi-
raquara (MNRJ [JAO 965]); Rio Grande do Sul, Rota do 
Sol, Tainhas– Terra de Areia (Valdez and D’Elía 2013); Rio 
de Janeiro, Sítio Xitaca, Debossan, Nova Friburgo (MNRJ 
35925); São Paulo, Estação Ecológica do Bananal, Bananal 
(MZUSP [EEB 563]), Fazenda Passes, Santo Antônio do 
Aracanguá (MNRJ [EDH 61]). PARAGUAY: Amambay, 
Parque Nacional Cerro Corá (Gamarra de Fox and Martin 
1996); Paraguarí, Sapucaí (type locality of Akodon ar-
viculoides montensis Thomas); San Pedro, Ganadera Jejui 
(UMMZ 174897).

subspecies :  Akodon montensis is monotypic.
natural history:  Less is known about the natural 

history of A. montensis in comparison to its close relative 
A. cursor. The species apparently prefers closed and dense 
forest understory and more pristine habitats at elevations 
above 800 m in Rio de Janeiro state (Geise et al. 2001, 
2005; Geise, Pereira et al. 2004). Where A. montensis and 
A. cursor are sympatric, the two species are elevationally 
segregated, with A. montensis at higher elevations (Geise 
et al. 2001). In Santa Catarina state, where A. monten-
sis was also among the most frequently trapped species 
(Cherem and Perez 1996), it is found at sea level in the 
mangrove– coastal forest interface (as on Ilha Santa Cata-
rina; Graipel et al. 2001). In Paraguay, individuals exhibited 
a preference for either forest with little understory or dense 
vegetative cover on or near the ground (Goodin et al. 2009). 
And in Misiones, Argentina, this species was the dominant 
member of the small mammal assemblage in both secondary 
forest and other anthropogenic disturbed habitats (Cirignoli 
et al. 2011). At most trapping sites in Brazil, A. monten-
sis was also among the most frequently trapped species, 
typically comprising more than 70% of all captures (Davis 
1945b; Cherem and Perez 1996). Based on long- term studies 
at Teresopolis and other sites in Rio de Janeiro state, home 
ranges  were large, with individual movements between trap-
ping sessions between from 100 and 370 m (Davis 1945b). 
Püttker, Bueno et al. (2013) described survival rates, popula-
tion change rates, and capture probability for populations 
in different forest cover landscapes. Fontes et al. (2007) re-
ported large and sexually dimorphic home ranges, with the 
space used by males larger (1,460 ± 934 m2) than that of fe-
males (1,092 ± 1007 m2). Reproduction is seasonal, with a 
peak during the rainy season (Couto and Talamoni 2005), 

Akodon montensis Thomas, 1913
Montane Grass Mouse, Montane Akodont

synonyms :
Akodon arviculoides montensis Thomas, 1913b:405; type 

locality “Paraguay. Type from Sapucay [= Sapucaí], 
[Paraguarí].”

Akodon cursor montensis: Massoia, 1980b:22; name com-
bination.

Akodon montensis: Geise, Canavez, and Seuánez, 1998: 
158; fi rst use of current name combination.
description:  Medium sized similar to but some-

what smaller than A. cursor. Males usually larger 
than females, with head and body length averaging 
115.21 ± 8.13 mm (N = 46) versus 108.83 ± 11.10 mm 
(N = 38), tail length 93.01 ± 10.13 mm (N = 48) versus 
88.41 ± 8.44 mm (N = 35), and mass 43.31±11.14 mm 
(N = 48) versus 36.43±12.83 mm (N = 35; Geise et al. 
2005). Tail in both sexes always shorter than head and 
body length, approximately 81%. Greatest skull length 
averages 27.15 ± 1.06 mm (N = 52) mm in males and 
25.71 ± 1.21 mm (N = 39) in females; the upper molar se-
ries length averages 4.23±0.18 mm (N = 91) for both sexes 
combined. Very similar to A. cursor in external morphol-
ogy, but two species differ in craniodental morphometry 
(Christoff 1997; Geise et al. 2005), in distribution of al-
lozyme variants (Rieger et al.1995), are reciprocally mono-
phyletic in mtDNA sequences (Geise et al. 2001; D’Elía 
et al. 2003), and have distinct karyotypes (Fagundes and 
Yonenaga- Yassuda 1998; Geise et al. 1998). Akodon mon-
tensis also lacks a gall bladder, which is present in A. cur-
sor (Geise, Weksler, and Bonvicino 2004).

distribution:  Akodon montensis is widespread 
from eastern Paraguay (Myers 1982; Gamarra de Fox 
and Martin 1996), northeastern Argentinain gallery for-
ests along rivers or wetlands in the provinces of Formosa, 
Chaco, Corrientes, and Misiones (Massoia and Fornes 
1962; Pardiñas, D’Elía, and Cirignoli 2003), and along 
the southern coast of Brazil from Rio Grande do Sul 
state in the south to Rio de Janeiro and eastern of Minas 
Gerais states in the north (Geise et al. 2001, 2005). Reig 
(1987) reported A. montensis from the Middle Pleisto-
cene (Ensenadan) of southeastern Buenos Aires province, 
which is noteworthy because this locality is extralimital 
to the present range of the species (Pardiñas, D’Elía, and 
Cirignoli 2003).

selected localit ies  (Map 77): ARGENTINA: 
Chaco, Estación Experimental Colonia Benítez, INTA 
(Massoia and Fornes 1962); Corrientes, El Sombrero 
(J. R. Contreras et al. 2003), Santa Tecla, Rte 12, km 1287 
(Pardiñas, D’Elía, and Cirignoli 2003); Formosa, Estación 
Experimental El Colorado, INTA (Massoia 1971b), Estan-
cia Guaycolec (Massoia, Heinonen Fortabat, and Diéguez 
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documented that A. montensis is part of a well- supported 
clade also containing A. cursor, A. mystax, A. paranaensis, 
A. reigi, and an undescribed species sometimes referred to 
as “A. aff. cursor” (M. F. Smith and Patton 2007). Valdez 
and D’Elía (2013) detailed phylogeographic structure in 
relation to Pleistocene refugia hypotheses for the Atlantic 
Forest.

Akodon mystax Hershkovitz, 1998
Caparaó Grass Mouse, Caparaó Akodont

synonym :
Akodon mystax Hershkovitz 1998; type locality “Arrozal, 

Pico da Bandeira, western slope Mt. Caparaó, Minas 
Gerais, Brazil, elevation 2300 m.”
description:  Small, very similar externally to A. 

lindberghi, with head and body length 66– 101 mm, tail 
length 48– 76 mm, hindfoot length (without claw) 17– 
20 mm, and ear length 11– 18 mm. Dorsal fur soft and long, 
and of overall grayish- brown tone, slightly grayer than A. 
lindberghi; sides somewhat paler than dorsum with pha-
eomelanic bands generally very pale yellow color; ventral 
pelage weakly delimited from dorsum, but also grayish in 
tone due to hair with dark gray basal bands and terminal 
whitish bands; small cluster of short melanic bands above 
rhinarium visible in some specimens, providing what looks 
like dark rostral patch. Tail well furred and bicolored, with 
blackish hairs dorsally and whitish hairs ventrally; short 
hairs with dark basal and silvery apical bands, resulting in 
overall light gray tone, cover dorsal surfaces of both fore-
feet and hindfeet; well- developed ungual tufts present, with 
most hairs extending past tips of claws. Vibrissae short, not 
extending beyond pinna when laid back. Eight mammae 
distributed in pectoral, postaxial, abdominal, and inguinal 
pairs. Skull appears delicate with relatively short rostrum 
and globular braincase; interorbital region symmetrically 
biconcave with rounded supraorbital edges and relatively 
broad in relation to zygomatic arch breadth (least inter-
orbital breadth >38% of zygomatic breadth); nasal bones 
broad and short, not extending posteriorly beyond lacri-
mals; incisive foramina wide and long, as in A. lindberghi, 
extending posteriorly past M1 protocone and expanded lat-
erally at posterior end; frontoparietal suture wide, U-shape 
and not colinear with frontosquamosal suture, producing 
narrow area of dorsal contact between squamosal and fron-
tal; zygomatic plates narrow with posterior margin barely 
reaching level of M1 protocone, and anterodorsal edge 
weakly projected in relation to dorsal zygomatic root; zygo-
matic notches shallowly incised; masseteric crest evident at 
base of each zygomatic plate. Greatest skull length 22.62– 
25.58 mm, upper molar series length 3.63– 4.1 mm.

distribution:  Akodon mystax is known only from 
the highest elevation zone (1,800– 2,900 m) in the vicinity 

with litter sizes ranging between 3 and 5 (Graipel et al. 
2001). Graipel et al. (2003) found these animals to be most 
active at the beginning and end of each night, although they 
recorded 23% of captures during daylight hours. Horn 
(2005) provided evidence that A. montensis functions as a 
seed disperser for at least two important native plants, Fi-
cus organensis and Piper cf. solmisianum. Akodon monten-
sis harbors a hantavirus (Goodin et al. 2009).

remarks :  The validity of specifi c status for A. mon-
tensis and its separation from A. cursor has been the subject 
of interest for many years. Cytoge ne tic studies showed two 
distinct sets of diploid complements, 24– 25 and 14– 15, 
making clear the existence of two synmorphic species (see 
Fagundes and Yonenaga- Yassuda 1998; Geise et al. 1998). 
Because the 2n = 14– 15 karyotype was found at Lagoa 
Santa, type locality of A. cursor Winge, these diploid com-
plements  were assigned to that species; the 2n = 24– 25 was 
then assigned to A. montensis. DNA phyloge ne tic analyses 
clearly show that both species are valid because both sets 
of karyomorphs form reciprocally monophyletic groups 
(Geise et al. 2001). In a more extensive DNA phyloge ne-
tic analysis, G. D’Elía (unpubl. data) found one topotype 
of montensis part of the 2n = 24– 25 clade identifi ed by 
Geise et al. (2001), supporting the association of montensis 
Thomas with these karyotypes (Pardiñas, D’Elía, and Ci-
rignoli 2003). Cestari and Imada (1968) incorrectly used 
the name A. arviculoides cursor for specimens with 2n = 24 
and collected in São Paulo state, Brazil. Phyloge ne tic re-
construction based on mtDNA cytochrome-b sequences 

Map 77    Selected localities for Akodon montensis (●). Contour line = 2,000 m.
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Akodon orophilus Osgood, 1913
El Dorado Grass Mouse, Utcubamba Akodont

synonyms :
Akodon mollis orophilus Osgood, 1913:98; type locality 

“six miles west of Leimabamba [= Leymebamba], [Am-
azonas,] Peru (in mountains near headwaters of Utcu-
bamba River).”

Akodon mollis orientalis Osgood, 1913:99; type locality 
“Poco Tambo, between Chachapoyas and Rioja, [San 
Martín,] Peru. Altitude about 6000 ft.”

Microxus orophilus: Thomas, 1926e:615; name combination.
Microxus orophilus orientalis: Thomas, 1926e:616; name 

combination.
[Akodon] orophilus: Thomas, 1927a:370; name combina-

tion.
[Akodon orophilus] orientalis: Osgood, 1943b:197; name 

combination.
Akodon orophilus orophilus: Cabrera, 1961:446; name 

combination.
description:  Medium- sized species (mea sure ments 

of holotype: total length 192 mm, head and body length 
107 mm, tail length 85 mm, hindfoot length 23 mm, great-
est length of skull 26.8 mm, basal length 24.5 mm, zygo-
matic breadth 13.3 mm, interorbital breadth 4.9 mm, nasals 
10.8 × 2.8 mm, incisive foramina 5.8 mm, diastema 6.8 mm, 
and upper molar series 4.4 mm). Similar to A. mollis altorum 
from Ec ua dor, but averages slightly larger and more fulvous 
in color; two species, however, exhibit marked cranial differ-
ences. Skull in A. orophilus with laterally compressed and 
attenuate rostrum; nasals slender and elongate; zygomatic 
plates narrow, with anterior edge convex, slanting poste-
riorly from base; braincase broader and more smoothly 
rounded than that of A. mollis or A. m. altorum, without 
temporal ridges.

Akodon o. orientalis slightly larger, with longer tail and 
much darker overall coloration than A. o. orophilus. Exter-
nal mea sure ments of holotype include total length 201 mm, 
head and body length 116 mm, tail length 85 mm, and hind-
foot length 24 mm. Craniodental mea sure ments include 
zygomatic breadth 13.8 mm, breadth of braincase 13 mm, 
interorbital breadth 5.5 mm, nasals 10.6 × 3.4 mm, palatine 
foramina 5.7 mm, diastema 7 mm, and upper molar 4.6 mm. 
Upper parts deep mummy brown in general appearance; 
hairs annulated, with dark umber and tipped blackish; un-
der parts heavily washed with tawny russet; tail and feet en-
tirely blackish. Skull of orientalis with same general form of 
slender rostrum and narrow, receding zygomatic plates as in 
orophilus but braincase larger (Osgood 1913).

Akodon orophilus distinguishable from other members 
of aerosus group by uniform olive green general color-
ation; dorsal and ventral pelage not strongly contrasting; 
contours of posterior edge of nasals smooth, tapering, and 

of Pico da Bandeira, on the border between Minas Gerais 
and Espírito Santo states in southern Brazil (Hershkovitz 
1998). This species is not known in the fossil record.

selected localit ies  (Map 78): BRAZIL: Minas 
Gerais, Pico da Bandeira, Parque Nacional do Caparaó 
(type locality of Akodon mystax Hershkovitz).

subspecies :  Akodon mystax is monotypic.
natural history:  This species occurs in the cool- 

humid, high- elevation grasslands called campos de altitude 
found above 1,800 m on Mt. Caparaó (Bonvicino et al. 
1997; P. R. Gonçalves et al. 2007). The highest densities 
have been found in bamboo patches (Chusquea spp.) and 
bunchgrasses (Cortadeira) that grow on shallow hygro-
philic soils and among rocky outcrops. No A. mystax  were 
captured in the gallery montane forest at 2,500 m. One fe-
male contained four embryos. Hershkovitz (1998) stated 
that the blackish rostral patch was more frequent in males 
than in females.

remarks :  P. R. Gonçalves et al. (2007) clarifi ed the 
identifi cation of a specimen treated as A. mystax by Geise 
et al. (2001) and by Pardiñas, D’Elía, and Cirignoli (2003), 
both of whom had suggested a possible sister relationship 
between A. mystax and A. lindberghi. M. F. Smith and Pat-
ton (2007) placed A. mystax in their cursor group, as the 
well- supported sister of A. paranaensis. Two karyotypes, 
one with 2n = 42, FN = 42 (P. R. Gonçalves et al. 2007), and 
a second with 2n = 44 (Bonvicino et al. 1997), have been 
reported for topotypes.

Map 78    Single known locality for Akodon mystax (●).
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Puca Tambo and related color differences to environmental 
conditions.

natural history:  Collections at Utcubamba  were 
made in a swampy mountain glade near the source of a 
western branch of the Río Utcubamba, about six miles west 
of Leimebamba, elevation 8,000 ft (Osgood 1914b). Speci-
mens identifi ed as orophilus  were obtained in the “heav-
ily wooded canyons, which increased in number after we 
crossed the Marañon, associated with Thomasomys, Rhip-
idomys, and Oryzomys albigularis [= Nephelomys albigu-
larus] and it generally out- numbered any of these. It was 
found also in open swamps at high altitudes living in long 
grass or rushes quite after the manner of northern voles of 
the genus Microtus. In certain of these places, the labyrin-
thine runways, open burrows, and fresh grass cuttings so 
familiar to the northern collector  were found in great num-
bers. In other places, as for example heavy woods or rocky 
stream beds, the Akodons seemed to lead wandering lives 
and have as retreats only natural openings in or near the 
ground” (Osgood 1914b:164). Osgood (1914b) stated that 
orientalis was found in “the dense, humid, but relatively 
cool forest which forms the practically unbroken cover of 
the lower slopes of the eastern Andes. In this region it is 
possible that its range may overlap that of Akodon aero-
sus which is found slightly lower down.”Akodon orophi-
lus has been trapped with Hylaeamys yunganus, Micro-
ryzomys minutus, Nelphelomys albigularis, Thomasomys 
notatus, and T. ischyrus in montane forests of Amazonas 
department. The species may be very common, especially 
in corn and potato agricultural plots, comprising 46% of 
all animals captured in a 12- night survey during July and 
August 2007 (C. F. Jiménez et al. 2013).

remarks :  Thomas (1920h, 1926e) discussed the 
generic allocation of orophilus and orientalis when 
he described surdus and torques, which  were based on 
the collections obtained by Edmund Heller from Machu 
Picchu and its surroundings. Thomas (1920h:237) wrote 
“[Akodon surdus] differs from its nearest ally, A. mollis, by 
its stouter build and smokier color, without tinge of buffy. 
The animal is of interest in connection with its strong ex-
ternal resemblance to the species  here called Microxus 
torques. The two are found, respectively, at low (5,000– 
6,000 feet) and high (8,000– 14,000 feet) altitudes and 
apparently represent the lowland and highland forms of 
northern Peru, distinguished by Osgood merely as subspe-
cies of A. mollis [i.e., orophilus and orientalis].” Thomas 
(1920h:240) further added “[torques] is distinguishable 
from M. mimus by its broader and less characteristically 
Microxine zygomatic plate, but is otherwise very similar 
to that animal. Osgood’s Akodon mollis orophilus is said 
to be ‘more fulvous than A. m. altorum,’ which is anything 
but the case with the present animal; and his A. m. orien-

V-shaped; lacrimals small; zygomatic plates slanted, with 
anterior edge sigmoid or slightly convex; antorbital bridge 
moderately wide; zygomatic notches wide and intermediate 
in depth; incisive foramina penetrate between fi rst upper 
molars, but comparatively short; diastema intermediate in 
length; and jaw moderately robust, with delicate capsular 
projection (C. F. Jiménez et al. 2013).

distribution:  This species occurs in wet elfi n for-
ests on eastern Andean slopes east of the Río Marañón in 
Amazonas and northern San Martín departments of north-
ern Peru, between 1,900 to 2,860 m (C. F. Jiménez et al. 
2013). Specimens that Patton and Smith (1992b) assigned 
to this species from Cajamarca department are Akodon 
mollis; those originally referred to orophilus from Huánuco 
and Junín departments (see M. F. Smith and Patton 1993, 
1999, 2007) are Akodon josemariarguedasi (see that ac-
count and C. F. Jiménez et al. 2013). Osgood (1943b:197) 
remarked that in northern Peru, A. mollis altorum and A. 
orophilus  were separated only by the canyon of the Río 
Marañón (see also C. F. Jiménez et al. 2013:238), and, con-
trary to Thomas’s supposition (1920h), these two taxa are 
not “respectively lowland and highland” forms, but forms 
of the western, central, and eastern Cordilleras. We treat the 
reported occurrences of orophilus in Ec ua dor (Barnett 1999; 
P. Moreno and Albuja 2005) as belonging to Akodon mollis, 
following C. F. Jiménez et al. (2013:240).

selected localities (Map 70): PERU: Amazonas, 
Cordillera Colán, E of La Peca (LSUMZ 21859), Leima-
bamba, ca. 20 km W by road (FMNH 129234), 6 road km 
SW of Lake [= Laguna] Pomacochas (LSUMZ 19236), 5 km 
N and 5 km E of Pomacocha [= Florida] (MVZ 135672), 
Tambo Ventija [= Ventilla], near Molinopampa (Osgood 
1914b); San Martín, Poco Tambo [= Puca Tambo], 50 mi E 
of Chachapoyas (type locality of Akodon mollis orientalis 
Osgood), Puerto del Monte, ca. 30 km NE of Los Alisos 
(Patton and Smith 1992b).

subspecies :  Two subspecies are currently recognized, 
A. o. orophilus and A. o. orientalis, both originally described 
as subspecies of the widespread A. mollis. According to 
Osgood (1914b:163), “as a species, Akodon mollis has 
continuous distribution from the arid west coast up to an 
altitude of at least 12,000 feet and thence across the moun-
tains and down into the upper part of the eastern forest or 
montagna . . .  Four well- marked subspecies are recogniz-
able. Their more important characters may be summarized 
as follows: Rostrum shorter and broader, zygomatic plate 
upright in front. Pelage short; color paler: A. mollis; Pel-
age long; color darker: A. m. altorum. Rostrum longer and 
slenderer, zygomatic plate with receding front edge. Feet 
grayish; tail bicolor: A. m. orophilus. Feet and tail wholly 
blackish: A. m. orientalis.” Osgood (1913) reported inter-
gradation between orophilus and orientalis in the region of 
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bristles. Eight mammae distributed in pectoral, postaxial, 
abdominal, and inguinal pairs. Skull elongated with pro-
nounced rostrum and globular braincase and symmetri-
cally biconcave and relatively narrow (least interorbital 
breadth <5.1 mm or 34% of zygomatic breadth) interor-
bital region, especially in comparison to A. cursor; nasals 
pointed and long, but do not extend posterior to lacrimals 
in most specimens; frontoparietal suture U-shaped and col-
linear with frontosquamosal suture so that frontal never 
contacts squamosal dorsally; zygomatic plates wide with 
straight anterior borders in most specimens; anterodorsal 
edges of plates square and projected anteriorly in relation 
to dorsal zygomatic root, forming deeply incised zygomatic 
notches; incisive foramina long, usually reaching level of 
the protocones of M1s. Greatest skull length 26– 31 mm, 
upper molar series length 4.4– 4.9 mm.

distribution:  Akodon paranaensis is found in 
southern and southeastern Brazil, extending westward to 
northeastern Argentina (Misiones province) and eastern 
Paraguay. Northeastern populations occur on isolated 
mountaintops in the Serra da Mantiqueira (states of Minas 
Gerais and Rio de Janeiro), those in the south are at lower 
elevations (P. R. Gonçalves et al. 2007). No fossils are 
known, but Habrothrix clivigenis Winge, a fossil Akodon 
from Capão Secco Cave in Minas Gerais, Brazil, is very 
similar to A. paranaensis. These two taxa require careful 
comparison, not just to extend a temporal range but also in 
regard to name priority.

selected localit ies  (Map 79): ARGENTINA: 
Misiones, Parque Provincial Islas Malvinas (Liascovich and 
Reig 1989). BRAZIL: Minas Gerais, Serra do Papagaio, 
Itamonte (Gouveia 2009); Paraná, Estação Ecológica do 
Canguiri (Christoff et al. 2000), Mangueirinha (Hass 2001), 
Salto Caxias Dam, lower Rio Iguaçu (Casella and Cáceres 
2006), Tijucas do Sul (Hass 2001); Rio de Janeiro, Campos 
do Itatiaia, Parque Nacional do Itatiaia (P. R. Gonçalves 
et al. 2007); Rio Grande do Sul, Cambará do Sul, Parque 
Nacional da Serra Geral (MNRJ [LMT 294]), Itapeva, Torres 
(Tiepolo 2007), Pelotas (Tiepolo 2007), Santa Maria (T. G. 
Santos et al. 2008), Três Barras, margins of Rio Uruguai, 
Aratiba (Christoff et al. 2000), Venancio Aires (Schleiber and 
Christoff 2007); Santa Catarina, Urubici, Morro da Igreja, 
Parque Nacional de São Joaquim (MNRJ [LMT 304]). 
PARAGUAY: Alto Paraná, Reserva Biológica Limoy (de la 
Sancha 2010); Canindeyú, Reserva Natural del Bosque de 
Mbaracayú (de la Sancha 2010), Reserva Natural Privada 
Morombí (de la Sancha 2010); Itapúa, Estancia Parabel, 
0.3 km E of  houses (D’Elía, Mora et al. 2008), Reserva de 
Recursos Manejados San Rafael (de la Sancha 2010).

subspecies :  Akodon paranaensis is monotypic.
natural history:  This species inhabits primary and 

secondary tropical forests as well as grasslands and shrubby 

talis is a low- land form and much darker in color . . .  But, 
on the other hand, I quite admit that while the zygomatic 
plate of the earlier described species [mimus] was strongly 
and characteristically different from that of Akodon, that 
of M. torques (and I presume of Akodon mollis orophi-
lus and orientalis) is more or less intermediate between the 
two. We have therefore to decide whether Microxus shall 
be amalgamated with Akodon, ignoring its peculiar zygo-
matic plate, or whether we shall recognize Microxus and 
put torques, orophilus, and orientalis into it, where they 
would form a group of species annectent with Akodon.” 
Osgood (1943b:197) later treated orophilus as a distinct 
species and also discussed its generic position, saying “a 
re- examination of my original collections, together with 
series of torques and much additional material, leads to the 
conclusion that orophilus is specifi cally but not generically 
distinct from mollis, at least not in northern Peru.” Ca-
brera (1961) placed all these forms in Akodon and treated 
torques as a subspecies of orophilus.

C. F. Jiménez et al. (2013) described a karyotype 
for specimens from Amazonas department with 2n = 26, 
FN = 40, with 8 pairs of biarmed and 3 pairs of uniarmed 
autosomes, a large biarmed X, and a small uniarmed Y. 
Specimens with other karyotypes originally assigned to A. 
orophilus (2n = 26, from Ayacucho department [Hsu and 
Benirschke 1973], and 2n = 22, from Huánuco department 
[Pacheco, Córdova, and Velásquez 2012]) are referable 
instead to A. torques (Patton and Smith 1992a,b) and A. 
josemariarguedasi (C. F. Jiménez et al. 2013), respectively.

Akodon paranaensis Christoff, Fagundes, Sbalqueiro, 
Mattevi, and Yonenaga- Yassuda, 2000
Paraná Grass Mouse, Paraná Akodont

synonym :
Akodon paranaensis Christoff, Fagundes, Sbalqueiro, 

Mattevi, and Yonenaga- Yassuda, 2000:844; type local-
ity “Piraquara (Estação Ecológica Canguiri), Paraná, 
Brazil.”
description:  Similar externally and cranially to 

A. cursor and A. montensis but distinguishable by karyo-
type and cranial dimensions (particularly least interorbital 
breadth and molar series length). The head and body length 
88– 125 mm, tail length 60– 92 mm, ear length 15– 19 mm, 
and hindfoot length (without claw) 22– 24 mm. Dorsal pel-
age soft and long, with overall gray olivaceous tone and 
without clear distinction from either lateral or ventral pel-
age; venter grayish or creamy; forefeet and hindfeet grayish 
brown above, covered by banded hairs with dark base and 
white tip, and with long ungual tufts that extend beyond 
tip of each claw. Vibrissae short, not extending past pin-
nae when laid back. Tail bicolored, especially near base, 
with scales exposed and clearly visible to eye among short 
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incorrectly referred to specimens of this species as A. reigi. 
Morphological and molecular comparisons, including the 
type series, showed that these samples actually belong to 
A. paranaensis (P. R. Gonçalves et al. 2007; D’Elía, Mora 
et al. 2008). Nevertheless, A. paranaensis is a member of 
the cursor species group identifi ed by M. F. Smith and Pat-
ton (2007), and is sister to A. mystax in this group.

Akodon pervalens Thomas, 1925
Tarija Grass Mouse, Tarija Akodont

synonyms :
Akodon sylvanus pervalens Thomas, 1925b:579; type lo-

cality “Carapari [= Caraparí], 1000 m.,” Tarija, Bolivia.
?Akodon tartareus: Thomas, 1926c:322; part; not Akodon 

tartareus Thomas.
Akodon varius pervalens: Cabrera, 1961:449; name com-

bination.
Akodon pervalens: Myers, 1990:19; fi rst use of current 

name combination.
description:  Large with total body length averag-

ing 209 mm, tail length 93 mm, ear length 19.4 mm, and 
hindfoot length 24.6 mm. Dorsal coloration dark grayish 
or brownish olive; ventrally fur with very dark bases and 
buffy tips; eye- ring lacking; no white spot on either chin or 
throat; tail unicolored dark above and below. Skull broad 
and heavy, with broad but smoothly rounded interorbital 
region with no traces of supraorbital ridges; zygomatic 
notches deep and broad; frontal sinuses infl ated; zygomatic 
arches slightly expanded laterally; braincase not infl ated; 
zygomatic plates low and broad, with straight anterior 
borders; incisive foramina extend posteriorly to protocone 
of M1; mesopterygoid fossa relatively broad, with anterior 
border rounded, without medial pro cess, and straight and 
parallel lateral margins; parapterygoid fossae slightly nar-
rower than mesopterygoid fossa, with convex lateral bor-
ders that diverge slightly posteriorly; auditory bullae large 
and globular. Upper incisors orthodont but with slight ten-
dency toward proodonty. M1 with well- developed antero-
median fl exus and mesoloph that extends nearly to lateral 
tooth margin; M2 also has conspicuous mesoloph and pen-
etrating parafl exus; M3 with poorly developed parafl exus 
and weakly developed hypofl exus and metafl exus. The 
m1 with well- developed anteromedian fl exid, anterolabial 
cingulid, and mesolophid; m2 lacks ectolophid and meso-
lophid; m3 S-shaped, with well- developed hypofl exid and 
mesofl exid. Mean condyloincisive length 28 mm, upper 
molar series 4.70 mm.

distribution:  Akodon pervalens is known from 
only six localities in Chuquisaca and Tarija departments 
in south- central Bolivia, between 900 and 2,100 m (S. An-
derson 1997). However, S. Anderson (1997) himself indi-
cated the dubious taxonomic status of all the specimens he 

transitional habitats (Christoff et al. 2000; Schleiber and 
Christoff 2007). In southern Brazil, the species is broadly 
distributed in humid montane forests dominated by Arau-
caria angustifolia, a tree that occurs in temperate regions 
above 900 m (Christoff et al. 2000). In southeastern Brazil, 
it appears to be limited to isolated high- elevation habitats 
such as the campos de altitude and montane forests, which 
occur above 1,800 m in the Serra da Mantiqueira and Serra 
do Mar ranges (P. R. Gonçalves et al. 2007). In Paraguay, 
this is primarily an insectivorous- omnivorous species, with 
stomach contents containing both coleopterans and a sub-
stantial proportion of fruit (de la Sancha 2010). Casella and 
Cárceres (2006) suggested, based on the high proportion of 
intact seeds found in the stomach contents, that A. para-
narensis might play an important role as a seed disperser. 
R. C. Oliveira et al. (2012) isolated the Jabora strain of 
hantavirus (JABV) from specimens of A. paranaensis col-
lected in Santa Catarina state, Brazil.

remarks :  The karyotype of A. paranaensis is now 
understood to be 2n = 44, FN = 44 (Christoff et al. 2000; 
Geise et al. 2001). Specimens with this karyotype, however, 
 were previously identifi ed as A. serrensis (Liascovich and 
Reig 1989; Sbalqueiro 1989) until Christoff et al. (2000) 
corrected this assignment. Previous authors had also iden-
tifi ed Akodon populations with 2n = 44 from Mt. Itatiaia, 
in southeastern Brazil, and from Misiones, Argentina, as 
allied to A. mystax (Geise et al. 2001; Geise, Pereira et al. 
2004; Pardiñas, D’Elía, and Cirignoli 2003— specimens re-
ferred to as Akodon sp. 2), and Geise, Pereira et al. (2004) 

Map 79    Selected localities for Akodon paranaensis (●). Contour 
line = 2,000 m.
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ever, tentatively treated pervalens, sylvanus, and varius as 
three separate species. The status of A. pervalens as a full 
species, supported by some authors (Myers 1990; S. An-
derson 1997; Musser and Carleton 2005; M. M. Díaz and 
Barquez 2007), and the proper delineation of its distribu-
tion require further studies focused on topotypical mate-
rial (see Jayat, Ortiz et al. 2007) and the reexamination 
of the specimens assigned to this species by S. Anderson 
(1997). Both Thomas (1925b) and Myers (1990) men-
tioned a superfi cial resemblance between A. pervalens and 
A. montensis.

Akodon philipmyersi Pardiñas, D’Elía, Cirignoli, 
and Suárez, 2005
Philip Myers’s Grass Mouse, Jesuita Akodont

synonym :
Akodon philipmyersi Pardiñas, D’Elía, Cirignoli, and 

Suárez, 2005:465; type locality “ARGENTINA: Prov-
ince of Misiones, Department of Posadas, Estancia Santa 
Inés, Ruta No. 105 km 10 (27°31′32″S, 55°52′19″W, 
95 m).”
description:  Small species distinguished by con-

dyloincisive length <24 mm, zygomatic breadth <1 3 mm, 
maxillary toothrow length <4.10 mm), tail short (40% of 
head and body length), short rostrum (mean incisive fora-
men length 5.6 mm), short and wide nasals almost covering 
rostrum in dorsal view, zygomatic plates very narrow al-
most without free upper border, mesopterygoid fossa wide 
with median palatine pro cess on anterior border, interor-
bital constriction wide (4.3– 4.6 mm), and auditory bullae 
medium in size. Gall bladder present.

distribution:  This species is known from only two 
localities in southern Misiones province, Argentina. It is 
not known from the fossil record.

selected localit ies  (Map 81): ARGENTINA: 
Misiones, Estancia Santa Inés (type locality of Akodon 
philipmyersi Pardiñas, D’Elía, Cirignoli, and Suárez), Parada 
Leis (Pardiñas, D’Elía et al. 2005).

subspecies :  Akodon philipmyersi is monotypic.
natural history:  Akodon philipmyersi is found in 

natural grasslands of southern Misiones Province, some of 
which have been converted to yerba mate (Ilex paraguay-
ensis) fi elds. Specimens  were obtained at night in a por-
tion of a fi eld covered by tall (2 m) grasses. Of 12 captured 
in March and for which reproductive data are available, 
four females  were pregnant (with three or more embryos) 
and six males had scrotal testes (≥ 5 mm in length). The 
topotypical series of 13 specimens, obtained in May 2009, 
included nine males (fi ve with scrotal testes) and four fe-
males (three pregnant). These data suggest that this species 
is reproductively active at least until the middle of the au-
tumn. Akodon philipmyersi is the type host of the recently 

referred to this species, thus the need for a comprehensive 
restudy. Yepes (1933) assigned specimens from northern-
most Argentina to this species, but Pardiñas, D’Elía et al. 
(2006) concluded, based on a reexamination of voucher 
specimens, these did not represent A. pervalens. No fossils 
are known.

selected localit ies  (Map 80): BOLIVIA: 
Chuquisaca, Tihumayu (S. Anderson 1997), Tola Orko, 
40 km from Padilla (S. Anderson 1997); Tarija, Caraparí 
(type locality of Akodon sylvanus pervalens Thomas), 
8 km by road N of Cuyambuyo (S. Anderson 1997), Pino 
[= Pinos] (S. Anderson 1997).

subspecies :  Akodon pervalens is monotypic.
natural history:  Virtually nothing is known 

about the natural history of this species. It has been captured 
in humid Yungas forest, Chaco woodland, and semiarid 
inter- Andean valleys. It may co- occur with A. boliviensis, 
A. fumeus, A. simulator, A. toba, and A. varius (S. Ander-
son 1997).

remarks :  Akodon pervalens was originally described 
as a subspecies of A. sylvanus, as Thomas (1925b:579) re-
ferred to his new taxon as “like A. sylvanus of Jujuy in 
all essential respects, but larger, with longer tail, and the 
colour inconspicuously less obscure. Skull larger, heavier 
throughout, with broader interorbital region, longer brain- 
case, and slightly larger bullae.” Cabrera (1961) was the 
fi rst to separate pervalens from A. sylvanus, but treated 
pervalens as a subspecies of A. varius. Myers (1990), how-

Map 80    Selected localities for Akodon pervalens (●). Contour line = 2,000 m.
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description:  Medium- sized with total body length 
150– 188 mm, tail length 60– 76 mm, ear length 14– 16 mm, 
and hindfoot length (with claw) 21– 25 mm. Fur dense 
and soft; dorsal coloration uniform buffy brown lightly 
spattered with black hairs; venter contrasts with dorsum 
with buffy or tawny tinged hairs separating them; chin 
with small but clearly evident white patch; tail bicolored, 
blackish brown above and whitish below. Claws on fore-
feet and hindfeet somewhat longer than in other species 
of boliviensis group. Skull heavily constructed relative 
to other members of group; rostrum relatively short and 
broad; frontal sinuses clearly infl ated; zygomatic notches 
broad and deep; interorbital region hourglass in shape, 
with rounded to slightly squared borders and with poste-
rior margins with greater tendency to be sharply squared 
than typical for other species; both temporal and lamb-
doid ridges well developed; zygomatic plates relatively 
broad, with anterior margin straight and vertical in most 
individuals; hamular pro cess relatively robust but vari-
able in extent; incisive foramina long, reaching posteri-
orly to hypofl exus of M1; mesopterygoid fossa narrow, 
a rounded anterior margin and slightly divergent lateral 
margins; parapterygoid fossae only weakly excavated, 
broader than mesopterygoid fossa, with generally straight 
lateral margins that diverge posteriorly. Mandible robust 
for a boliviensis group member, with deeper horizontal ra-
mus and broader coronoid pro cess; angular pro cess ends 
just anterior to condyloid pro cess; masseteric crest reaches 
level of anterior margin of m1 or slightly beyond. Upper 
incisors essentially orthodont, but somewhat proodont in 
many individuals. M1 with well developed procingulum 
and anteromedian fl exus, and with both small anteroloph 
and mesoloph present, and, on lingual side, visible tiny en-
teroloph in some specimens; M2 with reduced procingu-
lum, vestigial mesolophs, and weakly developed postero-
fl exus; M3 with parafl exus and metafl exus always present 
in young specimens, but hypofl exus present only in a few 
individuals. The m1 with deep anteromedian fl exid and 
clearly defi ned anterolabial cingulum; young individuals 
bear well- developed ectostylid, and, on lingual side, young 
individuals show well- developed metastylid and relatively 
robust mesolophid; m2 with anterolabial cingulum and 
small ectostylid, but reduced mesolophid; m3 large and 
 S- shaped. Axial skeleton with 13– 14 thoracic ribs and 
with 13– 14 thoracic, 8 lumbar, and 26– 27 caudal verte-
brae (N = 6). Greatest skull length 24.0– 28.0 mm, upper 
molar series 4.14– 4.64 mm.

distribution:  Akodon polopi is known from fewer 
than 10 localities in Córdoba and San Luis provinces in 
central Argentina. All localities are in the Central Pampean 
Ranges, between elevations of 1,300 to 2,250 m (Polop 
1989, 1991; Priotto et al. 1996; Kufner et al. 2004; Braun 

described laelapid mite Androlaelaps ulysespardinasi (Lar-
eschi 2011).

remarks :  Pardiñas, D’Elía, and Cirignoli (2003) origi-
nally discovered this species in an owl pellet sample collected 
at the type locality, and referred to it as Akodon sp. 1. Speci-
mens trapped subsequently allowed Pardiñas, D’Elía et al. 
(2005) to confi rm that the owl pellet materials represented a 
previously undescribed species. Molecular and morphologi-
cal analyses suggested that A. philipmyersi may be the sister 
taxon to the A. mystax–A. lindberghi complex (Pardiñas, 
D’Elía et al. 2005; P. R. Gonçalves et al. 2007). The karyo-
type has a 2n = 36, FN = 42 (Pardiñas, D’Elía et al. 2005).

Akodon polopi Jayat, Ortiz, Salazar- Bravo, 
Pardiñas, and D’Elía, 2010
Polop’s Grass Mouse, Polop’s Akodont

synonyms :
Akodon polopi Jayat, Ortiz, Salazar- Bravo, Pardiñas, and 

D’Elía, 2010:34; type locality “Pampa de Achala, 6 km 
E (by highway 34) from antena repetidora La Posta, 
2200 m (31°36′44.5″S, 64°48′48.7″W), San Alberto 
Department, Córdoba Province, Argentina.”

Akodon viridescens Braun, Mares, Coyner, and Van Den 
Bussche, 2010:393; type locality “Argentina: San Luis: 
Coronel Pringles, 9 km N Paso del Rey, elevation 4,800 
feet (1,455 m).”

Map 81    Selected localities for Akodon philipmyersi (●).
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Akodon reigi E. M. González, Langguth, 
and Oliveira, 1998
Reig’s Grass Mouse, Reig’s Akodont

synonym :
Akodon reigi E. M. González, Langguth, and Oliveira, 

1998:2; type locality “Paso Averías, Departamento de 
Lavalleja, Uruguay (Lat. 33°60′S; Long. 54°40′W).”
description:  Medium to large species, morphologi-

cally very similar to A. paranaensis, with commonalities 
between them including traits useful in distinguishing both 
from A. cursor and A. montensis. Externally, A. reigi shares 
with A. paranaensis the same overall gray olivaceous tone 
of dorsal pelage, bicolored tail, and grayish hairs covering 
dorsal surfaces of both forefeet and hindfeet. Shared cranial 
characters between these species include relatively narrow 
interorbital region (least interorbital breadth <5.1 mm), 
long upper molar series ( >4.5 mm), and wide zygomatic 
plates with straight anterior border. Condyloincisive length 
25– 27 mm; upper molar series length 4.5– 4.8 mm. Differs 
from A. montensis in karyotype, with 2n = 44 rather than 
2n = 24– 25.

distribution:  Akodon reigi occurs in central and 
eastern Uruguay, including the departments of Tacuarembó, 
Durazno, Cerro Largo, Maldonado, and Lavalleja, and in 
the southernmost portion of Rio Grande do Sul state, Brazil 
(E. M. González et al. 1998; E. M. González and Martínez 
Lanfranco 2010). It is not known as a fossil.

selected localit ies  (Map 83): BRAZIL: Rio 
Grande do Sul, Reserva Ecológica do Taim (E. M. González 

et al. 2010; Jayat et al. 2010). No fossils are known for 
this species.

selected localit ies  (Map 82): ARGENTINA: 
Córdoba, Cerro de Oro (Priotto et al. 1996), Pampa de 
Achala (type locality of Akodon polopi Jayat, Ortiz, 
Salazar- Bravo, Pardiñas, and D’Elía); San Luis, 9 km N of 
Paso del Rey (type locality of Akodon viridescens Braun, 
Mares, Coyner, and Van Den Bussche).

subspecies :  Akodon polopi is monotypic.
natural history:  This species is found in highland 

grasslands dominated by Festuca and Stipa, intermingled 
with scattered patches of woodland and rocky outcrops 
(Polop 1989, 1991; Braun et al. 2010; Jayat et al. 2010). 
None of the specimens captured by Jayat et al. (2010) at 
the end of the winter in 2008 (August) nor most of those 
collected by Braun et al. (2010) in April and May showed 
signs of reproductive activity. This suggests that the spe-
cies is reproductively active in late spring and summer and 
agrees with previous studies in which the greatest number 
of pregnancies occurred in November and December, and 
in which the average embryo counts was 4.7 (range: 3 to 
7; Polop 1989). Few specimens captured in fall and winter 
 were molting (Braun et al. 2010; Jayat et al. 2010). Other 
sigmodontines captured with A. polopi and in the same hab-
itat  were Calomys musculinus, Oxymycterus rufus (given as 
O. paramensis in Polop [1989]), Oligoryzomys fl avescens, 
Phyllotis xanthopygus, and Reithrodon auritus (Braun et al. 
2010; Jayat et al. 2010). Akodon polopi was the dominant 
cricetid at the sites where it was collected, typically making 
up more than 70% of all animals captured (Kufner et al. 
2004; Jayat et al. 2010), although Polop (1989, 1991) re-
corded a smaller relative abundance (34– 53%).

remarks :  Polop (1989) originally thought that Akodon 
polopi was an undescribed species, but before it was for-
mally described this taxon was subsequently treated in the 
literature as A. boliviensis (Polop 1991; Morando and Po-
lop 1997), A. alterus (Priotto et al. 1996), or A. spegazzi-
nii (D’Elía 2003a; D’Elía et al. 2003; Kufner et al. 2004; 
Pardiñas, D’Elía et al. 2005; P. R. Gonçalves et al. 2007; 
M. F. Smith and Patton 2007). Based on morphological 
similarities, possession of the same karyotype, its paraphy-
letic position relative to A. polopi, and the allocation of 
a specimen (UP AC008 from Pampa de Achala, Córdoba, 
Argentina) to both taxa in their original descriptions, D’Elía 
et al. (2011) demonstrated that A. viridescens (Braun et al. 
2010) is a ju nior synonym of A. polopi.

The karyotype of A. polopi is 2n = 40, with 18 acrocen-
tric and one small metacentric autosomal pair, a chromo-
somal complement similar to many other members of the 
boliviensis group. The X chromosome is a large subtermi-
nal, and the Y is a small metacentric (Polop 1989; Pinna- 
Senn et al. 1992; Braun et al. 2010).

Map 82    Selected localities for Akodon polopi (●). Contour line = 2,000 m.
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levels of divergence between Brazilian and Uruguayan 
populations (Pardiñas, D’Elía, and Cirignoli 2003; P. R. 
Gonçalves et al. 2007; D’Elía, Mora et al. 2008). D’Elía, 
Mora et al. (2008) reported that haplotypes recovered 
from populations assigned to A. paranaensis (i.e., those 
from Brazil, northern Argentina, and Paraguay) and to 
A. reigi (those from Uruguay) form two reciprocally 
monophyletic groups, diverging on average by 5.9% ge-
ne tic distance. This level of divergence indicates that these 
samples comprised two ge ne tically divergent lineages of 
Akodon, despite the similarities in morphology and chro-
mosome number. Therefore, we provisionally maintain 
A. paranaensis and A. reigi as distinct species, although 
we contend that any morphological differences between 
these species are unclear and should be tested by analy-
sis of geo graph i cally intermediate populations, especially 
those from the southernmost part of Rio Grande do Sul 
state where the ranges of both species interdigitate (P. R. 
Gonçalves et al. 2007).

The karyotype of A. reigi has a 2n = 44 and FN = 44 (E. 
M. González et al. 1998).

Akodon sanctipaulensis Hershkovitz, 1990
São Paulo Grass Mouse, São Paulo Akodont

synonym :
Akodon sanctipaulensis Hershkovitz, 1990b:23; type local-

ity “Primeiro Morro, São Paulo, Brazil,” about 24°22′S 
and 47°49′W (Hershkovitz 1990b:3).
description:  Medium sized with markedly darker 

pelage than potentially co- occurring A. cursor, A. monten-
sis, and A reigi. Head and body length 73– 100 mm, tail 
length 58– 75 mm, ear length 12– 16 mm, and hindfoot 
length (without claw) 23– 24 mm. Both dorsal and lateral 
pelage very dark in tone owing to reduction in ochraceous 
bands on guard hairs and expanded melanic bands; dorsal, 
fl ank, and ventral pelage color not distinct; tail weakly bi-
colored and covered with short hairs that leave scales ex-
posed; hairs with dark basal bands and white tips cover 
both forefeet and hindfeet, and ungual tufts long, extend-
ing beyond distal limits of claws; vibrissae short, not ex-
tending beyond pinna when laid back. Skull slender, with 
distinctively narrow, long, and pointed rostrum and globu-
lar braincase (greatest skull length 23.24– 24.61 mm, the 
upper molar series length from 4.0– 4.5 mm); interorbital 
region symmetrically biconcave and relatively broad (least 
interorbital breadth >40% of zygomatic breadth); nasals 
long, terminating posteriorly at level of lacrimals in most 
specimens; frontoparietal suture U-shaped and colinear 
with frontosquamosal suture so that frontal never contacts 
squamosal dorsally; zygomatic platesmoderately wide with 
straight or slightly reclined anterior borders; anterodorsal 
edge of plate projected in relation to dorsal zygomatic root, 

et al. 1998). URUGUAY: Durazno, Arroyo Cordobés y Río 
Negro (E. M. González and Martínez Lanfranco 2010); 
Lavalleja, Paso Averías (E. M. González et al. 1998); 
 Maldonado, Hostería La Laguna, N de Maldonado (E. M. 
González and Martínez Lanfranco 2010); Río Negro, Paso 
de las Piedras (E. M. González et al. 1998); Tacuarembó, 
Tacuarembó (E. M. González and Martínez Lanfranco 
2010).

subspecies :  Akodon reigi is monotypic.
natural history:  In Uruguay and southern Brazil 

this species has been trapped in subtropical gallery forests 
at sites with dense litter or at the interface of forested hab-
itats and grasslands. It is especially common in swampy 
areas and avoids open grassland habitats. Substantial vari-
ation in year- to- year capture rates suggests irregular fl uc-
tuations in population density (E. M. González and Mar-
tínez Lanfranco 2010). Breeding probably occurs from the 
spring to autumn, with autumn being when the number of 
juvenile dispersers greatly increases (E. M. González et al. 
1998).

remarks :  Morphological and cytoge ne tic evidence 
suggested that the populations of Akodon from south-
ern Brazil, northeastern Argentina, Paraguay, and Uru-
guay with 2n = 44 comprised a single morphologically 
diagnosable unit. Some of these samples had been pre-
viously allocated to A. cursor montensis (e.g., Ximenez 
and Langguth 1970). Phyloge ne tic analyses of mtDNA 
cytochrome-b sequences, however, indicated moderate 

Map 83    Selected localities for Akodon reigi (●). Contour line = 2,000 m.
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found in Akodon serrensis. The similarity of this specimen 
to A. serrensis suggests that the original series of A. sanc-
tipaulensis may actually be composite. Nevertheless, the 
skull of the holotype (FMNH 94516), a subadult, is dif-
ferent from those of A. serrensis and adults of A. cursor 
and A. montensis, especially in the rostral and interorbital 
regions (Christoff et al. 2000; P. R. Gonçalves et al. 2007). 
Because these portions of the skull are considerably infl u-
enced by age, further analysis of young and subadults of 
other co- occurring Akodon species from southeastern Bra-
zil is warranted to reassess the status of A. sanctipaulensis.

Akodon serrensis Thomas, 1902
Serra do Mar Grass Mouse, Serra do Mar Akodont

synonyms :
Akodon serrensis Thomas, 1902a:61; type locality “Roça 

Nova, situated at an altitude of about 1000 metres . . .  
in the Serro do Mar of the Province of Paraná, and on 
the railway between Paranagua and Curitiba” (Thomas 
1902a:59). Roça Nova, Serra do Mar, Paraná, Brazil, 
25°28′S 49°01′W (see Emmons, Leite et al. 2002:24).

A[kodon]. serrensis var. leucogula Miranda- Ribeiro, 1905: 
188; type locality “Retiro de Ramos,” Serra de Itatiaia, 
Rio de Janeiro, 2,200 m, Brazil.

Akodon serrensis serrensis: Gyldenstolpe, 1932a:104; 
name combination.

Akodon serrensis leucogula: Gyldenstolpe, 1932a:104; 
name combination.
description:  Moderately large, with total length 

ca. 170 mm, tail length ca. 80 mm; similar to A. cursor and 
other related Akodon species from southeastern Brazil (i.e., 
A. montensis, A. paranaensis) in size, general bauplan, and 
color pattern. Fur thick and woolly (Thomas 1902a:61) with 
hairs of back 8 to 9 mm; general color above fi nely grizzled 
olivaceous by fi ne mixture of blackish and yellowish hairs; 
under surface ochraceous and line of demarcation on fl anks 
not sharply marked; anal area and cheeks more rich ochra-
ceous. Ears of moderate size, dark brown; manus and pes 
dull brown above. Tail long, fi nely ringed, almost naked, cov-
ered by minute hairs brown above, dull white below. Skull 
strongly built, greatest length ca. 27 mm, upper toothrow 
ca. 5 mm, with pointed rostrum, broad interorbital region 
usually without sharp borders, fl at profi le, and unridged 
braincase. Incisive foraminaespecially broad, not extending 
backwards to M1 protocone and with very well- developed 
palatal pro cess of premaxillary; mesopterygoid fossa also 
broad and mesopterygoid roof perforated by paired sphe-
nopalatine vacuities. Molars unique among Akodon, with 
occlusal features wearing rapidly with wear, coronal surface 
crested, main cusps almost in opposite pattern, M1 procin-
gulum without anteromedian fl exus, M3 large, m1 procingu-
lum narrow, and m3 subequal in length to m2.

forming a moderately incised zygomatic notch; incisive fo-
ramina long, usually reaching level of protocones of M1s.

distribution:  Akodon sanctipaulensis is known 
from only four localities on the north bank the Rio Juquiá 
and Rio Etá on the Atlantic coastal plain in São Paulo 
state, Brazil (Hershkovitz 1990b). This species has no fos-
sil record.

selected localit ies  (Map 84): BRAZIL: São 
Paulo, Iporanga (Hershkovitz 1990b), Morretinho (Hersh-
kovitz 1990b), Primeiro Morro (type locality of Akodon 
sanctipaulensis Hershkovitz), Quadro Penteado (Hershko-
vitz 1990b).

subspecies :  Akodon sanctipaulensis is monotypic.
natural history:  Little is known of the ecol ogy of 

this species. The few localities are in the Parque Estadual 
Turístico do Alto Ribeira (PETAR), one of the largest re-
maining remnants of montane and submontane dense ever-
green forest in the Atlantic Forest domain of coastal Brazil.

remarks :  This is the least known species of Akodon 
in southeastern Brazil. Data on its karyotype are lacking, 
and no additional specimens have been collected at or near 
the type locality since A. M. Olalla obtained the original se-
ries in 1961. The series examined by Hershkovitz (1990b) 
is composed of young individuals and a few subadults, and 
most with damaged skulls, limiting any comparisons with 
adults of other Akodon. One of the specimens included in 
the original description (FMNH 94513) lacks an antero-
median fl exus on the procingulum of M1, a condition also 

Map 84    Selected localities of Akodon sanctipaulensis (●). Contour 
line = 2,000 m.
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cal reason to treat leucogula as valid, there is a moderate 
degree of divergence in mtDNA cytochrome-b sequences 
(G. D’Elía, unpubl. data) that suggests more than one evo-
lutionary unit in the species. It remains for future analyses 
to determine whether these lineages deserve recognition as 
subspecies, and, if so, whether leucogula Miranda- Ribeiro 
would apply to one of them.

natural history:  Akodon serrensis replaces A. 
cursor at elevations above 1,600 m in the Serra do Briga-
deiro, Minas Gerais state, although both species  were the 
most abundant rodents along the gradient between 1,200 
and 1,800 m that spans forest and upper elevation grass-
lands (J. C. Moreira et al. 2009).  Here, adults of both sexes 
 were statistically monomorphic, although males averaged 
slightly larger than females in several cranial mea sures 
(Rodarte and Lessa 2010). Musser and Carleton (1993) 
stated that the wide variation in morphometry, described 
by Kosloski (1997) from specimens identifi ed as A. serren-
sis from Paraná state, may have included other Akodon 
species (A. paranaensis or A. reigi) in the sample. Barros- 
Battesti et al. (1998) listed a wide range of ectoparasites for 
specimens collected at Tijucas do Sul, Paraná state, Brazil, 
including the mites Androlaelaps fahrenholzi and A. rotun-
dus, the sucking louse Hoplopleura imparata, the staphy-
linid beetle Amblyopinus sp., and the fl eas Craneospylla 
minerva, Polygenis pradoi, P. pygaerus, P. rimatus, and 
P. tripus. Akodon serrensis shares most of its ectoparasite 
fauna with A. montensis. Specimens collected in the Serra 
da Bocaina (São Paulo state) and the Serra de Itataia (Rio 
de Janeiro)  were infested with the fl eas C. minerva, Poly-
genis atopus, P. dentei, P. frustratus, P. pradoi, and P. rima-
tus (Moraes et al. 2003).

remarks :  On morphometric grounds, Christoff et al. 
(2000) identifi ed karyotyped specimens with 2n = 46 as A. 
s. leucogula. These authors also clarifi ed the karyological 
diversity among species of Akodon in southeastern Bra-
zil and attributed the 2n = 44 diploid complement to their 
newly described A. paranaensis rather than A. serrensis, 
as previous authors had done (Liascovich and Reig 1989; 
Sbalqueiro 1989; see the account for A. paranaensis).

Robert S. Voss (pers. comm.) has concluded that the 
name Habrothrix angustidens, as applied by the fossil spe-
cies from Lagoa Santa described by Winge (1887), is a se nior 
synonym of A. serrensis. Therefore, after justifi cation for 
this conclusion is published, serrensis Thomas will become a 
subjective ju nior synonym of angustidens Winge, and angus-
tidens will become the proper name for this species.

The allocation of A. serrensis to the genus Akodon has 
been questioned as the result of several molecular ge ne-
tic analyses, the fi rst by D’Elía (2003a) who obtained a 
clade composed of Thaptomys + serrensis and well apart 
from Akodon (see also Geise et al. 2001). Additional stud-

distribution:  Originally thought to be restricted 
to the Serra do Mar of coastal Brazil, A. serrensis is now 
known across the Atlantic Forest, from Espírito Santo state 
in the north (ca. 20°30′S) to Rio Grande do Sul state in the 
south (29°45′S) (P. P. D. Oliveira and Geise 2006; Gislene 
Gonçalves, pers. comm. to Lena Geise), and extending 
into Misiones province, Argentina (J. Pereira et al. 2005). 
In the north, A. serrensis appears restricted to elevations 
above 1,200 m, reaching 2,700 m on Pico da Neblina, Ca-
paraó. In the south, this species is found at elevations as 
low as 400 m (Moconá area, Misiones, Argentina; U. F. J. 
Pardiñas, unpubl. data). Justo and De Santis (1977:47) 
 were the fi rst to report this species in Argentina, based on 
a specimen from “río San Antonio, 32 km al norte de Ber-
nardo de Irigoyen.” Although dismissed by subsequent au-
thors (Galliari et al. 1996; Pardiñas, D’Elía, and Cirignoli 
2003; J. Pereira et al. 2005), this record likely represents 
an actual occurrence of this species. J. Pereira et al. (2005) 
documented the fi rst corroborated record from Misiones, 
based on a specimen from Reserva Privada de Vida Silves-
tre Urugua-í, and Testoni et al. (2012) extended the spe-
cies’s range into Santa Catarina state, Brazil. It is likely that 
Quaternary fossils from Lagoa Santa, described as Habro-
thrix angustidens by Winge (1887), are of this species (see 
Remarks).

selected localit ies  (Map 85): ARGEN-
TINA:  Misiones, Reserva Privada de Vida Silvestre Uru-
gua-í (J. Pereira et al. 2005), RP 2, 6 km NE of Arroyo 
Paraíso (CNP- E 449). BRAZIL: Espírito Santo, 4 km N of 
Castelinho (MNRJ 32631), Parque Nacional do Caparaó 
(L. Geise, pers. comm.); Minas Gerais, Fazenda da Onça 
(UFMG 1857), Mata do Banco (MZUFV 1900), Mata do 
Sossego (MNRJ 35910), 13 km SE of Posses (UFMG 1855), 
Serra das Cabeças, Parque Estadual da Serra do Brigadeiro 
(MZUFV 1267); Paraná, Fazenda Panagro (P 566), Represa 
de Guaricana (MZUSP 29128), Roça Nova (P 888); Rio de 
Janeiro, Fazenda Marimbondo (HGB 457), Parque Nacio-
nal da Serra dos Órgãos, base da Pedra do Sino, Campo 
das Antas (MNRJ 69806), Sítio Xitaca, Debossan (MNRJ 
35912); Rio Grande do Sul, São Francisco de Paula (G. 
Gonçalves, pers. comm. to L. Geise); Santa Catarina, Alta 
da Boa Vista (Testoni et al. 2012), Fazenda Gateados (Te-
stoni et al. 2012), Reserva Biológica Estadual do Sassafrás 
(Testoni et al. 2012); São Paulo, Boracéia (MZUSP 9469), 
Fazenda Intervales (MZUSP 27226), Parque Nacional da 
Bocaina (HGB [DB 15]), Serra da Fartura (L. Geise, pers. 
comm.).

subspecies :  Miranda- Ribeiro (1905) described A. 
serrensis var. leucogula based on subtle color differences 
between a specimen obtained at Retiro de Ramos, Rio de 
Janeiro, and Thomas’s (1902a) description of serrensis. Al-
though Christoff et al. (2000:849) found no morphologi-
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black or dark brown hairs near edges; forefeet and hindfeet 
sparsely furred with mixture of whitish and agouti hairs. 
Claws rather long, slightly curved, and strongly built. Tail 
unicolor or slightly bicolor, appearing naked to unaided 
eye. Skull with long and narrow rostrum; narrow and shal-
low zygomatic notches; zygomatic arches fl ared posteriorly 
and midsections converging anteriorly; broad interorbital 
region with sides rounded anteriorly but squared, never 
beaded, posteriorly; conspicuously swollen frontal sinuses; 
and exceptionally broad and infl ated braincase. Zygomatic 
plates narrow, with dorsal root slightly posterior to ven-
tral root; incisive foramina long, ending at level of para-
cones of M1s; mesopterygoid fossa broad, with rounded 
anterior margin that sometimes with small median spine; 
parapterygoid fossae relatively broad, with slightly con-
vex lateral margins. Upper incisors relatively delicate and 
nearly orthodont. Molars moderately hypsodont although 
not especially high crowned; M3 unusually elongate, with 
distinctive fi gure- 8 shape due to penetrating mesofl exi and 
hypofl exi. Average condyle- incisive length 24.88 mm, up-
per toothrow length 4.81 mm.

distribution:  Akodon siberiae is known only from 
the vicinity of the type locality in the Siberia Cloud Forest 
of Cochabamba and western Santa Cruz departments, cen-
tral Bolivia, between 1,800 and 3,100 m (Myers and Pat-
ton 1989a; S. Anderson 1997). No fossils are known.

selected localit ies  (Map 86): BOLIVIA: Co-
chabamba, 4.4 km N of Tablas Monte (S. Anderson 1997), 
Colomi (S. Anderson 1997); Santa Cruz, 28 km by road W 
of Comarapa (type locality of Akodon siberiae Myers and 
Patton), 1 km N and 8 km W of Comarapa (MSB 210746).

subspecies :  Akodon siberiae is monotypic.
natural history:  All rec ords of Akodon siberiae 

are from cloud forest on the eastern Andean slopes of the Bo-
livian Andes (Myers and Patton 1989a; S. Anderson 1997). 
S. Anderson (1997) reported four females with embryos in 
September. This species has been recorded in sympatry with 
A. boliviensis, A. fumeus, A. mimus, A. lutescens, and A. 
varius (S. Anderson 1997).

remarks :  Myers and Patton (1989a) believed that 
Akodon siberiae was related to Akodon budini, the type 
species of Hypsimys, because of similarities in morphol-
ogy and karyotype. M. F. Smith and Patton (2007) and 
Jayat et al. (2010) found this relationship well supported 
by mtDNA cytochrome-b sequences, with the two species 
being related to other members of their aerosus group of 
Akodon, which also included A. aerosus, A. affi nis, A. albi-
venter, A. mollis, A. orophilus, and A. torques. The karyo-
type of A. siberiae, 2n = 38, FN = 40, is virtually identical 
to that of A. budini (Myers and Patton 1989a). The overall 
chromosome complement of A. siberiae consists of 16 pairs 
of evenly graded uniarmed elements, one pair of very large 

ies using other molecular markers and somewhat differ-
ent taxonomic coverage have supported this result (e.g., 
D’Elía et al. 2003; M. F. Smith and Patton 2007; P. R. Gon-
çalves 2006; P. R. Gonçalves et al. 2007). D’Elía’s (2003a) 
phyloge ne tic hypothesis supported early inferences based 
on chromosomal data as to the distant position of serren-
sis vis-à- vis other Akodon species of southeastern Brazil 
(e.g., Geise et al. 1998; Christoff et al. 2000). More recent 
studies on chromosomal evolution in the Akodontini (e.g., 
Hass 2006; Hass et al. 2008), as well as a reevaluation of 
morphology (U. F. J. Pardiñas et al., unpubl. data) strongly 
suggest that serrensis Thomas represents an undescribed 
and monotypic akodontine genus.

Akodon siberiae Myers and Patton, 1989
Cochabamba Grass Mouse, Cochabamba Akodont

synonym :
Akodon siberiae Myers and Patton, 1989a:4; type locality 

“28 km by road W of Comarapa, Cochabamba Dept., 
Bolivia, elevation 2800 m, 17°51′S, 64°40′W.”
description:  One of largest species, with average 

body length 191.1 mm, tail length 89.1 mm, ear length 
18.5 mm, and hindfoot length 24.1 mm. Overall color very 
dark, with dorsum medium to dark brown heavily lined 
with black; sides slightly paler but with same black streak-
ing; venter paler, clothed with hairs basally slate gray but 
pale buff or tan tips; small and rather inconspicuous area 
of contrasting white hairs on the chin; ears clothed on an-
terior surfaces with agouti hairs near pinna base but mostly 

Map 85    Selected localities for Akodon serrensis (●). Contour line = 2,000 m.
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description:  Large, with average total length 
192.7 mm, tail length 81.6 mm, ear length 18.8 mm, and 
hindfoot length (with claw) of 24.1 mm. General coloration 
brownish gray, suffused on back with yellowish or reddish 
highlights, and darker or paler depending on individuals 
and localities; yellowish or reddish highlights on back be-
come more intense posteriorly so that rump more ochra-
ceous tawny; fl anks and venter grayish white or washed 
buffy, with change from dorsal to ventral pattern abrupt; 
diffuse white patch on chin, and prominent eye- ring pres-
ent; tail bicolored, dorsally brown or blackish brown 
and ventrally whitish or buffy; dorsal surface of hindfeet 
covered with whitish hairs. Skull large and heavily built 
(greatest skull length ranges from 27.5– 29.0 mm, upper 
molar series length from 4.7– 4.8 mm); rostrum relatively 
short and comparatively narrow; zygomatic notches shal-
low; interorbital region hourglass in shape, with squared 
supraorbital edges along posterior half of orbit; zygomatic 
arches not strongly fl ared; zygomatic plates broad, verti-
cally oriented, and with straight anterior margin; incisive 
foramina generally extend posteriorly to protocones of 
M1s; mesopterygoid fossa relatively broad, with anterior 
margin either slightly rounded or squared. Upper inci-
sors with tendency to proodonty and molars exhibit slight 
hypsodonty. M1 with weakly developed anteromedian 
fl exus and anteroloph, with small mesoloph present and 
partially coalesced with paracone, and poorly developed 
posterofl exus; M2 with remnant of anteroloph, weak me-
soloph, and relatively shallow protofl exus and hypofl exus; 
M3 greatly reduced, with parafl exus isolated as deep pit. 
Anteromedian fl exid and anterolabial cingulum well devel-
oped on m1, which possesses well- defi ned mesolophid and 
mesostylid, and prominent posterolophid; m2 with large 
hypoconid, shallow protofl exid, and tiny ectolophid; m3 
with well- defi ned mesofl exid and hypofl exid, but proto-
fl exid very small.

distribution:  Akodon simulator is distributed 
along the lower Andean slopes of northwestern Argen-
tina, in La Rioja, Catamarca, Tucumán, Salta, and Jujuy 
provinces, and in southern Bolivia, in Tarija department, 
over an elevational range of 400 to 3,000 m (Myers 
1990; S. Anderson 1997; Capllonch et al. 1997; Mares, 
Ojeda, Braun et al. 1997; M. M. Díaz et al. 2000, Pardi-
ñas, D’Elía et al. 2006; M. M. Díaz and Barquez 2007; 
Jayat, Ortiz, and Miotti 2008). This species is known 
from the Late Pleistocene of Catamarca province and 
the Late Holocene of Tucumán province (P. E. Ortiz et al. 
2011a). Several specimens morphologically very similar 
to A. simulator have been collected in recent fi eld trips 
to La Rioja and San Juan provinces, west- central Argen-
tina, in unusual environments for the species. If these are 
determined to represent A. simulator, its distributional 

subtelocentrics, one pair of medium- large submetacentrics, 
and a single pair of very small metacentrics. The morphol-
ogy of the sex chromosomes is unknown because only a 
female has been karyotyped, but comparisons to other 
Akodon suggest that the X chromosomes of this individual 
are likely the medium- sized submetacentric pair (Myers and 
Patton 1989a).

Akodon simulator Thomas, 1916
Gray- bellied Grass Mouse, White- throated Akodont

synonyms :
Akodon simulator Thomas, 1916h:335; type locality “Villa 

Nouges, San Pablo. Alt. 1200 m,” Tucumán, Argentina.
Akodon glaucinus Thomas, 1919a:116; type locality 

“Chumbicha . . .  about 60 kilometres due south- west of 
the town of Catamarca . . .  600 m,” Catamarca, Argen-
tina (Thomas 1919a:115).

Akodon tartareus Thomas, 1919g:155; type locality “Tar-
tagal, 600 m.,” Salta, Argentina (Thomas 1919g:154).

Akodon varius simulator: Thomas, 1926d:604; name 
combination.

Akodon varius glaucinus: Gyldenstolpe, 1932a:102; name 
combination.

Akodon simulator simulator: Myers, 1990:21; name combi-
nation.

Akodon simulator glaucinus: Myers, 1990:23; name combi-
nation.

Akodon simulator tartareus: Myers, 1990:25; name combi-
nation.

Map 86    Selected localities for Akodon siberiae (●). Contour line = 2,000 m.
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mys edithae, Necromys lactens, N. lasiurus, Phyllotis osi-
lae, P. xanthopygus, and Reithrodon auritus (Dalby and 
Mares 1974; Mares, Ojeda, Braun et al. 1997; M. M. Díaz 
et al. 2000; P. E. Ortiz, Cirignoli et al. 2000; Jayat, Ortiz, 
and Miotti 2008). It has been reported as a reservoir of 
hantavirus in Jujuy and Salta provinces (Pini et al. 2003; 
Puerta et al. 2006).

remarks :  Braun et al. (2008) recovered, based on 
mtDNA sequences, a monophyletic Akodon varius group, 
placed A. simulator (plus A. varius) in a Yungas forest 
clade, and recommended recognizing glaucinus, simulator, 
and tartareus as full species. However, in more recent and 
broader taxonomic studies, the A. varius species group 
(sensu Myers 1990) was not recovered as a monophyletic 
unit in any analysis (Jayat et al. 2010). The primarily Yun-
gas species, A. simulator and A. varius, formed a clade only 
distantly related to the one containing the mostly lowland 
species A. dayi, A. dolores, A. iniscatus, A. molinae, and 
A. toba. In this analysis, the Yungas clade formed part of a 
larger central Andean clade also composed of the A. aero-
sus species group plus A. albiventer.

Barquez et al. (1980) reported the karyotype of A. simu-
lator (as A. varius), based on specimens from Catamarca 
and Tucumán provinces. This karyotype has 2n = 42– 41 and 
FN = 42, with polymorphism in the largest autosomes and X 
chromosome; the Y chromosome is a small submetacentric 
or subtelocentric. Liascovich et al. (1990) recorded eight 
different karyomorphs, with diploid numbers 38, 39, 40, 
41, and 42, but a constant FN = 42 for specimens from 
Tucumán province.

range and ecological pa ram e ters will be signifi cantly 
extended.

selected localit ies  (Map 87): ARGENTINA: 
Catamarca, access to the town of Catamarca by Rte 38 
(PEO- e 193), El Espinillo, Campo del Pucará, Las Estan-
cias (PEO- e 101); Jujuy, El Simbolar, 25 km SW of Palma 
Sola (CML 1992), 1.5 km E of Tiraxi on Rte 29 Cata-
marca (CML 4898); La Rioja, Cuesta La Cébila, 1 km 
from Chumbicha by Rte 60 (CML 3751); Salta, Agua-
ray (MACN 3223), 27 km W of Aguas Blancas (MACN 
17517), Arroyo Salado, 7 km E of Rosario de la Frontera, 
al lado del ACA (PEO- e 33), Cafayate (CML 852), El Cor-
ralito, ca. 23 km SW of Campo Quijano by Rte 51 (Jayat, 
Ortiz, and Miotti 2008), Embarcación (MACN 16439); 
Tucumán, 2 km S of Gobernador Garmendia by Rte 34 
(PEO- e 72). BOLIVIA: Tarija, 1 km S of Camatindi (S. An-
derson 1997), Tablada (S. Anderson 1997).

subspecies :  Once treated as a subspecies of A. var-
ius (Thomas 1926d; Cabrera 1961), Myers (1990) raised 
A. simulator to full species as a member of his varius 
group. He also considered glaucinus Thomas and tartareus 
Thomas to be subspecies of A. simulator; these latter two 
are regarded herein as species.

natural history:  Akodon simulator occupies the 
ecotone of Chaco and Yungas forests and all elevational 
belts of the Yungas, including highland grasslands (Pardi-
ñas, D’Elía et al. 2006; Jayat, Ortiz, and Miotti 2008). 
In these areas, it has been recorded in forests, second-
ary growth, grasslands, cutover areas, and along rivers 
and streams. Few data are available on its reproductive 
biology or other population attributes. M. M. Díaz and 
Barquez (2007) reported females in Jujuy province with 
closed vaginas in January, May, June, and July, and fe-
males with open vaginas and/or lactating in May. They re-
corded males with scrotal testes in January and May, and 
with abdominal testes in May, June, and July. In Catama-
rca province, Mares, Ojeda, Braun et al. (1997) noted re-
productively inactive males and females in July, and males 
with large scrotal testes and females with open vaginas in 
February and December. Embryo counts ranged from fi ve 
to eight. These authors also recorded molting individuals 
during July and December. S. Anderson (1997) reported 
two females with no embryos in August. Akodon simula-
tor is nocturnal and common throughout its range (Jayat, 
Ortiz, and Miotti 2009; Jayat and Ortiz 2010). Many sig-
modontine species, such as Akodon caenosus, A. spegazzi-
nii, Oligoryzomys cf. O. fl avescens, Calomys musculinus, 
and Andinomys edax, share much of its range (S. Anderson 
1997; M. M. Díaz et al. 2000; Barquez, Díaz, and Ojeda 
2006; Jayat, Ortiz, and Miotti 2008, 2009; Jayat et al. 
2010; Jayat and Ortiz 2010). In highland grasslands, this 
species has been trapped along with A. boliviensis, Grao- Map 87    Selected localities for Akodon simulator (●). Contour line = 2,000 m.
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few isolated white hairs rather than conspicuous patch of 
white present on chin; tail conspicuously bicolored, dor-
sally brown or blackish brown and ventrally whitish or 
buffy. Skulls with stout rostrum; zygomatic notches rela-
tively narrow; frontal sinuses lightly swollen; interorbital 
region hourglass in shape, with rounded or slightly squared 
margins but without overhanging borders; breadth of zygo-
matic plates highly variable, with anterior margin straight 
to slightly concave; incisive foramina generally extend to 
anterior border of hypocones of M1s; mesopterygoid fossa 
intermediate in breadth relative to other members of bo-
liviensis group, with anterior margin slightly rounded or 
squared and with straight to slightly divergent lateral bor-
ders; parapterygoid fossae similar in breadth or slightly 
broader than mesopterygoid fossa, relatively shallow, and 
with straight or slightly convex lateral margins diverging 
posteriorly. Mandibular ramus delicate; anterior end of 
masseteric crest situated just behind level of anterior bor-
der of m1; delicate coronoid pro cess delicate extends just 
above the condyle; condyle extends behind posterior mar-
gin of angular pro cess. Upper incisors orthodont. M1 with 
well- developed anteromedian fl exus, conspicuous antero-
loph, short mesoloph, small enteroloph, and weakly devel-
oped posterofl exus; M2 with remnant of anteroloph, rela-
tively well- developed parafl exus, weak mesoloph, and very 
shallow protofl exus and posterofl exus; M3 with parafl exus 
and metafl exus clearly visible in most specimens, although 
tooth lacks fi gure- 8 shape because hypofl exus is vestigial; 
m1 with well- developed anteromedian fl exid and antero-
labial cingulum, tiny ectostylid, and vestigial mesolophid; 
m2 with very shallow protofl exid and tiny ectolophid; m3 
retains remnant of protofl exid, mesofl exid, and transverse 
and conspicuous hypofl exid, giving this tooth an S-shape. 
Vertebral column with 13– 14 thoracic ribs, 7– 8 lumbar, 
and 23– 26 caudal vertebrae (N = 19). Greatest skull length 
22.24– 27.00 mm, upper molar series 3.80– 4.60 mm.

distribution:  Akodon spegazzinii is distributed 
along the eastern slopes of the Andes in northwestern and 
central Argentina, with reliable rec ords from the provinces 
of Salta, Tucumán, Catamarca, and Mendoza, and at eleva-
tions from 400 to 3,500 m (Jayat et al. 2010, 2011; Pardi-
ñas, Teta, D’Elía, and Diaz 2011). Rec ords from La Rioja 
province (Thomas 1920g; cited as A. alterus) need confi rma-
tion; we have not seen these specimens. The fossil record for 
A. spegazzinii is from two sites in the Tafí valley, Tucumán 
province, of both Middle- Upper Pleistocene (P. E. Ortiz 
and Pardiñas 2001) and Lower Holocene ages (P. E. Ortiz 
and Jayat 2007a), and from additional Upper Pleistocene and 
Upper Holocene localities in Catamarca and Tucumán prov-
inces (P. E. Ortiz 2001; P. E. Ortiz et al. 2011a,b).

selected localit ies  (Map 88): ARGENTINA: 
Catamarca, El Bolsón (JPJ 2058), ca. 2 km SE of Huaico 

Akodon spegazzinii Thomas, 1897
Spegazzini’s Grass Mouse, Spegazzini’s Akodont

synonyms :
Akodon spegazzinii Thomas, 1897d:216; type local-

ity “Lower Cachi,” Salta, Argentina; it is likely that 
Thomas referred to the lower course of the Río Cachi, 
which passes through the town of Cachi (25°07′11.93″S, 
66°09′47.00″W, 2,341 m, Salta province), close to the 
junction with the Río Calchaquí (see Jayat et al. 2010).

Akodon tucumanensis J. A. Allen, 1901c:410; type local-
ity “Tucuman, Argentina, alt. 450 m.,” San Miguel de 
Tucumán, Tucumán, Argentina; the type was collected by 
L. Dinelli (misspelled as Dionelli in J. A. Allen, 1901c), a 
famous naturalist who worked in northwestern Argentina.

Akodon alterus Thomas, 1919d:496; type locality “Otro 
Cerro,” Catamarca, Argentina (= Otro Cerro, 28°45′S, 
66°17′W, 2,023 m, Capayán, Catamarca, about 4 km 
SSE of Cerro Catalán; Pardiñas et al. 2007).

Akodon leucolimnaeus Cabrera, 1926:320; type local-
ity “Laguna Blanca, Catamarca (3,100 m de altura),” 
Argentina.

Bolomys (?) leucolimnaeus: Gyldenstolpe, 1932a:119; 
name combination.

Akodon [(Bolomys)] leucolimnaeus: Ellerman, 1941:415; 
name combination.

Akodon boliviensis spegazzinii: Cabrera, 1961:441; name 
combination.

Akodon boliviensis tucumanensis: Cabrera, 1961:441; 
name combination.

Akodon lactens leucolimnaeus: Cabrera, 1961:454; name 
combination.

Akodon minoprioi J. R. Contreras and Rosi, 1981; nomen 
nudum.

[Akodon] spegazzinii spegazzinii: Myers, Patton, and 
Smith, 1990:62; name combination.

[Akodon] spegazzinii tucumanensis: Myers, Patton, and 
Smith, 1990:62; name combination.

Akodon oenos Braun, Mares, and Ojeda, 2000:218; type 
locality “Argentina: Mendoza Province: Departamento 
La Valle, La Pega (32°48′S, 68°40′W),” an old winery 
NE Ciudad de Mendoza.
description:  Medium sized with total length 93– 

196 mm, tail length 46– 83 mm, ear length 12– 21 mm, and 
hindfoot length (with claw) 18– 25 mm. Overall coloration 
markedly variable among both individuals and popula-
tions, ranging from ochraceous brown to ruddy brown, 
fulvous brown, or buffy brown, all in darker or paler tones; 
dorsal coloration uniform from head to rump with base 
color interrupted by scattered black or dark brown hairs; 
yellow eye- ring always present but may be variable in ex-
pression; ventral color ranges from buffy to ruddy gray or 
ochraceous gray, contrasting only slightly with dorsum; 



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 195

and females with closed vaginas  were caught in August and 
September: males with scrotal testes in February, October, 
and December, and pregnant females (embryo range: 3– 5) 
in October and December. Population density at La Pega 
(the type locality of oenos Braun, Mares, and Ojeda) was 
estimated as 21 animals/ha, with a biomass of 461 g/ha, al-
though only eight individuals  were captured (J. R. Contre-
ras and Rosi 1981). The home range of a single individual 
was calculated to be less than 300 m2. Akodon spegazzinii 
is a common species throughout its distribution. It is chiefl y 
nocturnal although it can be caught during the day (Mares, 
Ojeda, Braun et al. 1997). At localities above 3,000 m in 
Puna and high Andean habitats, A. spegazzinii is sympatric 
with Calomys lepidus, Eligmodontia sp., Graomys edithae, 
Neotomys ebriosus, Phyllotis xanthopygus, and Reithrodon 
auritus (Dalby and Mares 1974; P. E. Ortiz, Cirignoli et al. 
2000; Jayat, Ortiz, and Miotti 2008; Jayat et al. 2010). In 
grasslands, it was caught with Necromys lactens, N. lasi-
urus, and Phyllotis osilae. In forested areas of the Yungas, 
A. spegazzinii coexists with Abrothrix illutea, Oligoryzomys 
sp., Oxymycterus paramensis, O. wayku, and Phyllotis ani-
tae (M. M. Díaz et al. 2000; Jayat, Ortiz, and Miotti 2008; 
Jayat et al. 2010). In the ecotone between Yungas and Chaco, 
A. spegazzinii was caught with Calomys fecundus, Calomys 
musculinus, Graomys chacoensis, Holochilus chacarius, and 
Necromys sp. Other species broadly distributed in the re-
gion, such as Akodon caenosus, A. simulator, Oligoryzomys 
cf. fl avescens, C. musculinus, and Andinomys edax, have 
also been found in sympatry with A. spegazzinii. In addi-
tion, in Monte Desert environments Akodon albiventer, A. 
dolores, Andalgalomys olrogi, Eligmodontia bolsonensis, E. 
moreni, Graomys griseofl avus, and Phyllotis xanthopygus 
all co- occur with A. spegazzinii (Mares, Ojeda, Braun et al. 
1997; M. M. Díaz et al. 2000; P. E. Ortiz, Cirignoli et al. 
2000; Pardiñas, Teta, D’Elía, and Diaz 2011).

remarks :  Until recently, treatments of the nominal 
forms spegazzinii Thomas, tucumanensis J. A. Allen, alterus 
Thomas, and leucolimnaeus Cabrera has been variable, 
with each hypothesis lacking a defensible basis (e.g., M. 
M. Díaz et al. 2000; Musser and Carleton 2005; Pardiñas, 
D’Elía et al. 2006; M. M. Díaz and Barquez 2007). Akodon 
leucolimnaeus, considered a synonym of Necromys lactens 
for many de cades (e.g., Cabrera 1961; Reig 1987; Musser 
and Carleton 1993), was recently placed in the bolivien-
sis group of Akodon (Galliari et al. 1996) and treated as 
full species (Musser and Carleton 2005; Pardiñas, D’Elía 
et al. 2006) in Akodon. Following a comprehensive study 
of thousands of specimens of Akodon trapped from Jujuy 
to Catamarca provinces, Jayat (2009) produced the fi rst 
detailed analysis of the boliviensis group of Akodon in Ar-
gentina. He included in A. spegazzinii other putative spe-
cies whose taxonomic status had been debated, including 

Hondo, on Rte 42, E of Portezuelo (MACN 23430), La-
guna Blanca (type locality of Akodon leucolimnaeus Ca-
brera), Loma Atravesada, ca. 3 km NW of Leandro Vega 
ranch, NW of Chumbicha (JPJ 1158); La Rioja, Cueva de 
Díaz, Sierra de Famatina (MACN 24040); Mendoza, La-
guna Llancanelo (Pardiñas, Teta, D’Elía, and Diaz 2011), 
Villavicencio, 2 km S of Rte 32 (Braun et al. 2000); Salta, 
Arroyo Salado, 7 km E of Rosario de la Frontera, on the 
side of ACA (PEO- e 34), ca. 2 km NNE of Cachi Adentro, 
on the road to Las Pailas (MACN 23495), Campo Qui-
jano, ca. 5 km NW, Km 30 on RN 51, Quebrada del Toro 
(JPJ 139), Santa Rosa de Tastil (MACN 15643); Tucumán, 
La Tranquera, northern border Los Chorrillos farm, on 
highway 205 (JPJ 1773), San Miguel de Tucumán (type lo-
cality of Akodon tucumanensis J. A. Allen).

subspecies :  Cabrera (1961) treated A. spegazzinii 
and A. tucumanensis as subspecies of A. boliviensis and A. 
alterus as a synonym of A. boliviensis tucumanensis. My-
ers et al. (1990) excluded A. spegazzinii and A. tucuma-
nensis from the synonymy of A. boliviensis. These authors 
viewed spegazzinii as a valid species, listed tucumanensis as 
a subspecies of spegazzinii, and regarded alterus as “prop-
erly allied” to spegazzinii. Blaustein et al. (1992) studied 
alterus and tucumanensis and found minor qualitative and 
morphometric differences and identical cytoge ne tic char-
acteristics. The sample of A. spegazzinii from southern 
Mendoza (representing oenos Braun, Mares, and Ojeda) 
was both the most geo graph i cally and ge ne tically distant 
of those studied by Jayat et al. (2010). Whether this rep-
resents a simple isolation- by- distance pattern or refl ects a 
step cline that might support the trinomial status of oenos 
needs further testing.

natural history:  Akodon spegazzinii occupies 
varied habitats, from the ecotone between Chacoan and 
Yungas forests to semiarid Monte, pre- Puna, Puna, and 
high Andean environments. In more xeric areas, this spe-
cies occurs only in grassy microhabitats usually along 
watercourses (Jayat, Ortiz, and Miotti 2008; Jayat et al. 
2010). There are few published observations on reproduc-
tion and molting for this species, but Mares et al. (1997) 
recorded pregnant and lactating females in December and 
February in the Monte Desert of central Catamarca prov-
ince. The number of embryos ranged from fi ve to eight. All 
males caught in these months had large scrotal testes, and 
two  were molting. Jayat et al. (2010) stated that reproduc-
tion appears to occur throughout the year, although with 
a clear peak between November and April in Yungas en-
vironments. In this environment, most of these mice  were 
molting in fall and winter (April to August). In northern 
Mendoza province, A. spegazzinii occupies low- elevation 
halophytic desert scrub at the base of the Andean and pre- 
Andean ranges. Males with abdominal or subscrotal testes 
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one pair of large and heteromorphic chromosomes (ac-
rocentric or subtelocentric), 17 pairs of acrocentrics that 
grade in size from medium to small, and a single pair of 
very small metacentrics. The X chromosome is large and 
may be subtelocentric or acrocentric; the Y is a small sub-
metacentric. Karyotypes of samples allocated to A. varius 
neocenus (N. O. Bianchi et al. 1971) or A. varius (N. O. 
Bianchi and Merani 1984) are of A. spegazzinii, as  were 
some of those grouped as A. neocenus in the analysis of 
allozyme variation (Apfelbaum and Reig 1989).

Akodon subfuscus Osgood, 1944
Puno Grass Mouse, Puno Akodont

synonyms :
Akodon boliviensis subfuscus Osgood, 1944:195; type lo-

cality “Limbani, Puno, Inambari drainage, Peru. Alti-
tude about 9,000 feet.”

A[kodon]. subfuscus: Myers and Patton, 1989a:28; fi rst 
use of current name combination.

Akodon subfuscus subfuscus: Myers, Patton, and Smith, 
1990:80; name combination.

Akodon subfuscus arequipae Myers, Patton, and Smith, 
1990:86; type locality “15 km S Callalli, Depto. Areq-
uipa, Peru, elevation 4150 m.”
description:  Small, with mean total length 

159.6 mm, tail length 68.2 mm, hindfoot length 20.6 mm, 
and ear length 13.8 mm. Dorsal coloration uniform from 
head to rump, olivaceous to grayish brown and heavily 
lined with black; faint buffy or yellowish eye- ring pres-

alterus, leucolimnaeus, and tucumanensis (see Myers et al. 
1990:60– 62). Jayat (2009; see also Blaustein et al. 1992) 
documented that A. spegazzinii is a medium- sized species 
that exhibits substantial phenotypic variation, especially in 
pelage color, which ranges from darker in lowland popula-
tions (previously referred to tucumanensis) to brownish and 
reddish in medium- to high- elevation populations (e.g., al-
terus and leucolimnaeus). Subsequently, Jayat et al. (2010) 
corroborated this morphologically based hypothesis with 
an expanded morphometric and molecular sequence 
analyses based on extensive samples, which included both 
topotypes and samples representing of all nominal forms. 
They concluded that there  were two pairs of nominal 
taxa, A. spegazzinii + A. alterus and A. tucumanensis + A. 
leucolimnaeus, with each pair consisting of taxa that  were 
indistinguishable between from each other. However, 
there  were signifi cant differences in several mea sure ments 
between pairs. These authors also demonstrated that spec-
imens from type localities (Cachi, Laguna Blanca, vicinity 
of Otro Cerro, and Yungas forest in Tucumán) exhibited 
no clear or consistent morphological differences from 
each other. Furthermore, topotypes of the nominal taxon 
(spegazzinii, tucumanensis, alterus, and leucolimnaeus) 
all formed part of a single monophyletic assemblage of 
haplotypes. Pardiñas, Teta, D’Elía, and Diaz (2011) ex-
tended these analyses to include specimens representing 
oenos Braun, Mares and Ojeda, documenting that this 
taxon was part of the same morphological and molecular 
assemblage. This combination of a broad array of studied 
morphological characters and molecular analyses lends 
strong support to the hypothesis that tucumanensis J. A. 
Allen, alterus Thomas, leucolimnaeus Cabrera, and oenos 
Braun, Mares and Ojeda are best considered ju nior syn-
onyms of A. spegazzinii Thomas.

The taxonomic status of A. spegazzinii with respect to 
A. boliviensis, however, remains a debatable issue. Based on 
a small series of specimens, Myers et al. (1990) proposed 
that spegazzinii was a valid species, and much of the data 
available to date support this hypothesis. For example, these 
two allopatric taxa are reciprocally monophyletic with re-
spect to mtDNA sequences, and each is clearly identifi able 
in morphometric multivariate space and by qualitative mor-
phological traits (Jayat et al. 2010). The two taxa also have 
largely different habitat preferences and distinctly different 
karyotypes, including heteromorphism in the largest auto-
somal pair and the X chromosome in A. spegazzinii (A. L. 
Gardner and Patton 1976; Barquez et al. 1980; Myers et al. 
1990).

Barquez et al. (1980; as A. boliviensis) described the 
karyotype of A. spegazzinii based on 10 specimens from 
Catamarca, Salta, and Tucumán provinces, with 2n = 40, 
FN = 40– 41, and an autosomal complement consisting of 

Map 88    Selected localities for Akodon spegazzinii (●). Contour line = 2,000 m.
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eastern Andean slopes; and A. s. arequipae, a smaller and 
paler taxon predominantly limited to the western side of the 
Altiplano and upper slopes of the western Andes. The dif-
ference in size is most noticeable in adult animals, for which 
several craniodental mea sure ments are 5– 10% larger in 
subfuscus than in arequipae. There are several dental dif-
ferences, including an absent or tiny mesostylid on m1 in 
arequipae versus an unusually large mesostylid in subfuscus. 
Data from 26 allozyme loci, however, failed to separate pop-
ulations assigned to the two subspecies by the morphologi-
cal criteria of their respective diagnoses.

natural history:  In Peru, A. subfuscus inhabits 
bunchgrass at high Andean elevations, where it is easily 
trapped in grass clumps mixed with shrubs and in areas of 
grass and large rocks. It is also common along the base of 
stone walls bordering agricultural plots (Myers et al. 1990; 
Solari 2007). In Bolivia, this species occurs in fragmented 
Polylepis woodlands between 3,200 and 3,800 m elevation 
in Puna and Yungas environments, and treeless grassland 
Puna created by repeated human- caused fi res (Salazar- 
Bravo, Yensen et al. 2002; R. Vargas 2005; Tarifa et al. 
2007). Solari (2007) recorded high proportions of arthro-
pods (adults and larvae) in stomach contents (with a mean 
of 59.3%), and which showed little variation seasonally or 
between the sexes in southern Peru. Plant material was also 
important in the diet of this species, comprising 26% of 
the total volume analyzed. Solari (2007) stated that A. sub-
fuscus exhibited only a slight specialization for insectivory, 
with a niche breadth (following the Levins metric) of 4.53, 
which overlapped extensively (0.98) with that of the sym-
patric but typically habitat- segregated A. torques. Akodon 
subfuscus occurs, or is contiguously allopatric, with several 
other Akodon in high areas of Peru and Bolivia, including 
A. aerosus, A. boliviensis, A. fumeus, A. juninensis, A. ko-
fordi, A. lutescens, A. torques, and A. varius (Myers et al. 
1990; Patton and Smith 1992b; S. Anderson 1997; Salazar- 
Bravo, Yensen et al. 2002; R. Vargas 2005; Solari 2007; 
Tarifa et al. 2007).

remarks :  Although it was originally described as a 
subspecies of A. boliviensis, Myers et al. (1990) raised A. 
subfuscus to specifi c level based on substantive craniomet-
ric, soft anatomical (including male phallus and palatal 
rugae), and allozyme differences. They included A. subfus-
cus in their boliviensis group, a hypothesis since corrobo-
rated by phyloge ne tic analyses of mtDNA cytochrome-b 
sequences (M. F. Smith and Patton 1993, 2007; Jayat et al. 
2010).

The karyotype has 2n = 40, FN = 40. The autosomal 
complement is identical to that described for A. boliviensis 
and A. lutescens. The X chromosome is a medium- sized 
subtelocentric, as in A. lutescens, but the Y is a very small 
acrocentric (Myers et al. 1990).

ent; venter clearer than dorsum, with tip of hairs dark buff 
to whitish; most specimens with small patch of all- white 
hairs on chin; tail sharply bicolored and moderately furry, 
with middorsal stripe. Skull with weakly fl ared zygomatic 
arches; narrow, shallow zygomatic notches; interorbital 
region with sides usually rounded or squared posteriorly; 
weakly developed temporal and mastoid ridges; narrow 
zygomatic plates; slender tympanic hook; and narrow to 
moderately open mesopterygoid fossa with clearly squared 
anterior margin typically bearing median spine. M1 with 
well- developed parastyle and mesostyle, and metalophule 
usually present but tiny; M2 with anterior cingulum and 
conspicuous mesostyle; M3 small and usually oval in out-
line. Both m1 and m2 with ectostylid usually present, and 
anterior cingulid generally present on m3.

distribution:  Akodon subfuscus is widely distrib-
uted in the high- elevation Puna grasslands of southern 
Peru, from the western Andean slopes in Ayacucho and 
Arequipa departments, through the highlands of Apurimac 
and Cusco departments and the eastern Andean slopes in 
Cusco and Puno departments, and then south to at least 
Cochabamba department in Bolivia. Most rec ords for this 
species are from elevations above 2,500 m, but the species 
may occur at elevations as low as 1,900 m (Myers and Pat-
ton 1989a; Myers et al. 1990; S. Anderson 1997; Salazar- 
Bravo, Yensen et al. 2002; R. Vargas 2005; Solari 2007; 
Tarifa et al. 2007). Fossils of this species are unknown.

selected localit ies  (Map 89): BOLIVIA: Co-
chabamba, Cocapata (Tarifa et al. 2007), Cuesta Cucho 
(S. Anderson 1997); La Paz, Alaska Mine (Myers et al. 
1990), Ayane [= Yani] (S. Anderson 1997), Pelechuco (S. 
Anderson 1997). PERU: Apurimac, 36 km S (by road) 
of Chalhuanca (Myers et al. 1990); Arequipa, 28 km NE 
(by road) of Arequpia (MVZ 136253), 15 km S of Cal-
lalli (type locality of Akodon subfuscus arequipae Myers, 
Patton, and Smith), Salinas, 22 mi E of Arequipa (MVZ 
116074), 2 km W of Sumbay (MVZ 174078); Ayacucho, 
2 mi SE of Huanta (MVZ 141321), 32 km NE (by road) of 
Pampamarca (MVZ 174248), 10 mi WNW of Puquio (My-
ers et al. 1990), San Miguel Tambo (Myers et al. 1990); 
Cusco, 55.4 km N (by road) of Calca (MVZ 166720), 5 km 
N of Huancarani (MVZ 172369), 32 km NE (by road) 
of Paucartambo, km 112 (MVZ 151572), 90 km SE (by 
road) of Quillabamba (MVZ 166721), 16 km SW of Yauri 
(MVZ 174222); Puno, Limbani (type locality of Akodon 
boliviensis subfuscus Osgood), 6.5 km SW of Ollachea 
(MVZ 172984).

subspecies :  In their review of the boliviensis group, 
Myers et al. (1990) recognized two subspecies, one of which 
they described as new: A. s. subfuscus, characterized by 
larger size, darker pelage, a broader mesopterygoid fossa, 
and a distribution largely across the northern Altiplano and 
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at elevations between 600 and 2,000 m (Thomas 1917g, 
1920h). No fossils are known for A. surdus.

selected localit ies  (Map 90): PERU: Cusco, 
Huadquiña (type locality of Akodon surdus Thomas), 
Idma (Thomas 1920h), Machu Picchu (ZMUM 16986; 
Patton and Smith 1992a), Paltaybamba [= Paltaibamba] 
(Thomas 1920h), Santa Ana (Thomas 1920h).

subspecies :  Akodon surdus is monotypic.
natural history:  Nothing is known about the 

ecol ogy of this species. The few specimens available  were 
trapped in very wet mid- montane forest on the steep slopes 
of the Urubamba Valley.

remarks :  Akodon surdus has been treated as a spe-
cies by most authors since its description (Reig 1987; My-
ers 1990; Hershkovitz 1990b; Musser and Carleton 2005), 
but Patton and Smith (1992b) suggested it surdus was best 
regarded as a local variant of A. aerosus confi ned to the 
Urubamba Valley. Specimens from localities to the west 
and south of the Urubamba Valley along the eastern fl ank 
of the southern Peruvian Andes, and in the same moist for-
est habitat, are uniformly treated as A. aerosus (see that ac-
count), and mtDNA sequences obtained from skin samples 
of museum specimens of A. surdus from Machu Picchu 
 were placed in the same monophyletic clade as all geo-
graphic samples of A. aerosus from southern Peru (Patton 
and Smith 1992a). Samples of both A. surdus and A. aero-
sus in southern Peru do share the same dark color tones 

Akodon surdus Thomas, 1917
Silent Grass Mouse, Slate- bellied Akodont

synonym:
Akodon surdus Thomas, 1917g:2; type locality “Huadquiña, 

5,000 feet”; Hacienda Huadquiña is on the southern 
margin of the Río Urubamba, Santa Teresa, La Conven-
ción, Cusco, Peru (ca. 13.13°S, 72.59°N; see route map 
of the Peruvian expedition in Bingham 1916).
description:  A dark- colored species resembling 

A. mollis; comparatively large, with head and body length 
110 mm, tail length 80 mm; stout and heavily built; fur 
rather coarse; dorsum dark olivaceous gray dorsal and 
venter soiled grayish, but only vaguely separable; medium 
length ears; forefeet and hindfeet grayish brown above but 
blackish on  soles; tail fairly long, fi nely haired, and essen-
tially unicolored but only slightly paler below. Skull robust 
(greatest length 28 mm, upper molar series 4.9 mm), with 
domed profi le; interorbital region broad with squared edges; 
zygomatic plates broad, project forward from bottom to 
top, with straight anterior border; incisive foramina widely 
open; auditorybullae moderately sized. Myers (1990) dis-
tinguished surdus by its short, crisp, dark fur, relatively fl at 
cranial profi le, generally rounded interorbital region, small 
interparietal, and very shallow but moderately broad zygo-
matic notches.

distribution:  This species is known only from the 
vicinity of Machu Picchu in the mid- elevation montane 
forest of the Urubamba Valley in Cusco department, Peru, 

Map 89    Selected localities for Akodon subfuscus (●). Contour line = 2,000 m.

Map 90    Selected localities for Akodon surdus (●). Contour line = 2,000 m.
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selected localit ies  (Map 91): ARGENTINA: 
Jujuy, El Simbolar, 25 km SW of Palma Sola (CML 2029), 
Finca El Piquete, margin of Río Volcán, ca. 5 km from junc-
tion of Río Tamango and logging road (MACN 23490), 
La Antena, Sierra del Centinela, S of El Fuerte (MACN 
23434), La Herradura, 12 km SW of El Fuerte, on Rte 6 
(CNP- E 1485).

subspecies :  Akodon sylvanus is monotypic.
natural history:  Akodon sylvanus occupies for-

est and high- elevation grasslands of the Yungas ecoregion 
as well as grasslands in the Chacoan ecoregion (M. M. 
Díaz and Barquez 2007; Jayat, Ortiz et al. 2007; Jayat, 
Ortiz, and Miotti 2008; Jayat et al. 2010). Reproductive 
activity begins in early spring (late August), with all indi-
viduals caught during winter (June) reproductively inac-
tive. Almost all individuals trapped in grasslands between 
June and October  were molting (Jayat, Ortiz et al. 2007; 
Jayat et al. 2010). Akodon sylvanus has been caught sym-
patrically with A. caenosus, A. budini, and A. simula-
tor. It is the most common species in its restricted range, 
comprising 40– 60% of all sigmodontines caught in the La 
Herradura (N = 50) and Sierra del Centinela (N = 46) areas 
(Jayat, Ortiz et al. 2007; Jayat et al. 2010).

remarks :  Thomas (1921d) described A. sylvanus, 
based on specimens from southeastern Jujuy province, Ar-
gentina. Four years later (Thomas 1925b), he erected 
A. sylvanus pervalens, from Tarija department, Bolivia, a 
taxon now recognized as unrelated to A. sylvanus and prob-
ably allied to the varius group (see that account). Thomas 

and general cranial attributes, but careful and direct com-
parisons among them have yet to be made. Therefore, M. F. 
Smith and Patton (2007:846), in establishing the aerosus 
group of Akodon based on mtDNA sequences, concluded 
“while data are as yet unavailable, A. surdus . . .  is likely 
a member of this group, either as a distinct species or per-
haps conspecifi c with aerosus.”

Akodon sylvanus Thomas, 1921
Forest Grass Mouse, Woodland Akodont

synonyms:
Akodon sylvanus Thomas, 1921d:184; type locality “Si-

erra de Santa Barbara, S.E. Jujuy. Type from Sunchal, 
1200 m”; clarifi ed by Jayat, Ortiz et al. (2007) as 
Sunchal (24°15′S, 64°26′W, 1,454 m), Santa Bárbara 
department, Jujuy province, Argentina.

Akodon sylvanus sylvanus: Gyldenstolpe, 1932a:104; 
name combination.

Akodon azarae sylvanus: Cabrera, 1961:441; name com-
bination.
description:  Medium- sized species with body length 

151– 203 mm, tail length from 68– 89 mm, ear length from 
14– 21 mm, and hindfoot length (with claw) from 22– 27 mm. 
Dorsal color uniform along body, olivaceous brown fi nely 
streaked with black hairs, generally not contrasting with ven-
tral color; ears same color as dorsum; eye- ring either absent or 
weakly developed; white spotting on chin barely developed; 
tail only slightly bicolored, with somewhat paler venter. Skull 
relatively narrow and elongated, with prominent rostrum, 
average zygomatic notches in breadth and depth, slightly 
expanded zygomatic arches, and uninfl ated braincase; inter-
orbital region with rounded margins; mesopterygoid fossa 
relatively narrow, with rounded or squared anterior border 
without medial pro cess. Upper incisors orthodont. Molars 
more hypsodont than other species of boliviensis group. M1 
with well- developed anteroloph- parastyle, mesoloph may ex-
tend to buccal edge of tooth; mesoloph and parafl exus of M2 
less developed than those structures on M1; M3 with poorly 
developed parafl exus but conspicuous hypofl exus. Proto-
stylid of m1 well developed but metastylid, mesolophid, 
and mesostylid tiny; m2 without evidence of either ectolo-
phid (ectostylid) or mesolophid; m3 with well- developed 
hypofl exid and mesofl exid. Greatest skull length 25.30– 
28.30 mm; upper molar series length 4.04– 4.70 mm. Axial 
skeleton with 7 cervical, 13 thoracic, 7 lumbar, and 27– 29 
caudal vertebrae, and 13 ribs (N = 10).

distribution:  Akodon sylvanus is known from 
only a few localities in the Sierra de Santa Bárbara and 
the surrounding area, all in southeastern Jujuy province, 
Argentina, and between 900 and 2,400 m (M. M. Díaz and 
Barquez 2007; Jayat, Ortiz et al. 2007, 2008; Jayat et al. 
2010). No fossils are known. Map 91    Selected localities for Akodon sylvanus (●). Contour line = 2,000 m.
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M3. Of the lower molars, m1 with well- developed antero-
median fl exid and anterolabial cingulum; m2 with shal-
low protofl exid; and m3 proportionally large, with well- 
developed mesofl exid and transverse hypofl exid. Greatest 
skull length 28.5– 29.5 mm; upper molar series length from 
4.7– 5.2 mm.

distribution:  Akodon toba occurs primarily in 
Chaco environments of southeastern Bolivia, western 
Paraguay, southern Brazil, and northern Argentina, at el-
evations below 1,000 m (Massoia 1971c; Myers 1990; S. 
Anderson 1997; Jayat et al. 2006; Bonvicino, Oliveira, and 
D’Andrea 2008; Braun et al. 2008; Cáceres et al. 2008). 
A few rec ords extend into the forested Yungas habitats, 
reaching elevations of 1,500 m (see Myers 1990; M. M. 
Díaz et al. 2000; M. M. Díaz and Barquez 2007). Speci-
mens referred to A. toba from Yungas environments in 
Jujuy and Salta provinces, especially those located some 
distance from Chaco environments and at elevations above 
700 m (such as those mentioned by Myers 1990; M. M. 
Díaz et al. 2000; and M. M. Díaz and Barquez 2007) 
should be reexamined. Jayat, Ortiz, and Miotti (2009) sug-
gested that several of these specimens are, in fact, A. simu-
lator. No fossils are known for A. toba.

selected localit ies  (Map 92): ARGENTINA: 
Formosa, Parque Nacional Río Pilcomayo (Massoia 
1971c); Jujuy, Villa Carolina, Río Lavallén (M. M. Díaz 
and Barquez 2007); Santiago del Estero, Bandera (Jayat 
et al. 2006). BOLIVIA: Chuquisaca, 2 km S and 10 km E of 
Tiquipa, Laguna Palmar (S. Anderson 1997); Santa Cruz, 
4 km N and 1 km W of Santiago de Chiquitos (S. Ander-
son 1997), Tita (S. Anderson 1997); Tarija, 3 km WNW 
of Caraparí (S. Anderson 1997). BRAZIL: Mato Grosso, 
Corumbá, 7 km WSW of Urucum, São Marcus road (My-
ers 1990). PARAGUAY: Alto Paraguay, 50 km WNW of 
Fortín Madrejón, Cerro León (Myers 1990); Boquerón, 
Estancia Iparoma, 19 km N of Filadelfi a (Myers 1990); 
Presidente Hayes, 8 km NE of Juan de Salazar (Braun et al. 
2008), 69 km by road NW of Villa Hayes (Myers 1990).

subspecies :  Akodon toba is monotypic.
natural history:  Akodon toba occupies several 

habitats in the Chacoan ecoregion, including patches of 
forest intermingled with palm savanna, marshland, thorn 
forest, semiarid scrublands, and gallery forest (Massoia 
1971c; Myers 1990; Pardiñas and Teta 2005). In Para-
guay, Yahnke et al. (2001) recorded a strong preference for 
grassland habitats, although A. toba was also captured in 
other habitats, such as croplands, forest, and thorn scrub. 
S. Anderson (1997) reported females with no embryos for 
August and October. One female with a closed vagina and 
one male with semiscrotal testes  were caught in November 
in eastern Jujuy province (P. Jayat, unpubl. data). One of 
these specimens was molting.

(1921d:184– 185) characterized sylvanus as “A large species 
of the arenicola [i.e., azarae] group . . .  this Santa Barbara 
Akodon has a curious resemblance to the A. arenicola hun-
teri of the Parana Delta, with which it agrees closely in size 
and colour.” Cabrera (1961) treated sylvanus as a valid sub-
species of A. azarae. Myers (1990) regarded azarae, sylva-
nus, and pervalens as different species, as did Musser and 
Carleton (2005) and Pardiñas, D’Elía et al. (2006). Jayat, 
Ortiz et al. (2007) and Jayat et al. (2010), based on both 
molecular and morphological character analyses, validated 
A. sylvanus as a species and placed it in the boliviensis 
group. Jayat et al. (2010) reidentifi ed, as Akodon fumeus, 
specimens wrongly referred to A. sylvanus by Jayat, Ortiz 
et al. (2007), from the Baritú area (northern Salta prov-
ince) and Las Capillas (Jujuy province), and thereby rede-
fi ned the distribution and morphologic characteristics of 
A. sylvanus.

Akodon toba Thomas, 1921
Toba Grass Mouse, Toba Akodont

synonyms:
Akodon toba Thomas, 1921b:178; type locality “Jesema-

tathla, Northern Chaco. Alt. 100 m.”; according to Pine 
and Wetzel (1976:651), “This place is apparently the 
same as ‘Estancia Yesamathasla’ . . .  76– 80 k E Juan de 
Zalazar,” at roughly 23.07°S and 58.48°W, Presidente 
Hayes, Paraguay.

Akodon varius toba: Cabrera, 1961:450; name combination.
description:  Large with total body length 183– 

203.7 mm, tail length 87– 85.1 mm, average hindfoot length 
25.5 mm, and ear length 19– 20 mm. Dorsal pelage strongly 
olivaceous, fi nely ticked with gray; eye- ring present but not 
clearly defi ned; venter frosted grayish, white, or buffy, color 
that contrasts strongly with dorsum; some specimens with 
white spot on chin less conspicuous than in most members 
of varius group; tail sharply bicolored. Skull strongly bowed 
in lateral view and with notably well- developed and widely 
expanded zygomatic arches; zygomatic notches unusually 
broad and deep; supraorbital and temporal ridges well de-
veloped; interorbital region with squared edges that become 
beaded in older individuals; zygomatic plates notably broad 
with slightly concave anterior margin; incisive foramina 
reach posteriorly to level of M1 protofl exus; both mesop-
terygoid and parapterygoid fossae proportionally narrow. 
Mandible strongly built for genus, with coronoid pro cess 
clearly surpassing condyle height, which extends slightly 
posterior to vertical plane of angular pro cess. Upper inci-
sors generally opisthodont. Upper molars not particularly 
hypsodont but posses marked anteromedian fl exus on M1, 
tiny mesoloph and poorly developed posterofl exus poorly 
developed on both M1 and M2, remnant anteroloph on 
M2, and well- developed parafl exus and metafl exus on 
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was also recovered by D’Elía’s (2003a) combined mtDNA 
and nucDNA analyses, although he incorrectly identifi ed a 
specimen of A. toba as A. varius.

A. L. Gardner and Patton (1976) reported a karyotype of 
A. toba from Paraguayan specimens as 2n = 40 and FN = 40, 
but Myers (1990) reported 2n = 42 or 43 and FN = 44 for 
specimens from the central and northern Chaco of Para-
guay. In the 2n = 42 complement, the fi rst autosomal pair is 
heteromorphic, composed of two large metacentrics or one 
metacentric and one subtelocentric. The autosomes form a 
size- graded series of uniarmed elements, with the smallest 
pair being very small metacentrics. The sex chromosomes 
are acrocentric (Myers 1990), but A. L. Gardner and Patton 
(1976) reported a subtelocentric X and a submetacentric Y.

Akodon torques (Thomas, 1917)
Cloud Forest Grass Mouse, Cloud Forest Akodont

synonyms:
Microxus torques Thomas, 1917g:3; type locality “Matchu 

[sic] Picchu, 10,000 feet,” Machu Picchu (13.163°S, 
72.544°W), Cusco, Peru.

[Akodon] torques: Thomas, 1927a:370; fi rst use of current 
name combination.

Microxus (?) torques: Gyldenstolpe, 1932a:134; name 
combination.

Akodon orophilus torques: Cabrera, 1961:446; name com-
bination.
description:  Somewhat larger than A. mimus 

(total length about 195 mm), with close, soft, and woolly 
fur, smoky to olivaceous gray dorsally and slightly paler 
ventrally. Ears short and colored like dorsum; forefeet and 
hindfeet grayish brown above, with  soles fl esh colored, 
not blackish; tail proportionally long (averaging about 
94 mm), fi nely haired, and brown above. Skull slightly 
bowed in lateral profi le; condyloincisive length averages 
about 24.4 mm, upper toothrow about 4.3 mm; rostrum 
somewhat elongated, but not to degree found in A. mimus; 
interorbital region broad, with smooth or only slightly 
squared edges; zygomatic plates intermediate in width, not 
as narrow as in A. mimus nor broad as in A. aerosus; an-
terior border slants posteriorly from base to top, but not 
to degree as A. mimus; incisive foramina quite open and 
elongated, extending to anterior one- third of M1s.

distribution:  Akodon torques occurs in the upper 
elfi n forests on the eastern slope of the Andes, from Junín, 
Ayacucho, and Cusco departments, Perú, at elevations be-
tween 2,000 and 3,500 m (Patton and Smith 1992b:92). 
This species is replaced in similar habitats by A. orophilus 
to the north and by A. mimus to the south. In lower eleva-
tion montane forest, it is replaced by A. aerosus and in the 
bunch grass habitats above tree line by A. subfuscus. No 
fossils are known.

Akodon toba is sympatric with many of the sigmodon-
tines documented for dry Chaco environments (Massoia 
1971c; Myers 1990; Gamarra de Fox and Martin 1996; 
S. Anderson 1997; Yahnke et al. 2001). In eastern Argen-
tina, this species was found with the widely distributed 
A. azarae, and there are isolated populations in humid 
Chaco environments, where it coexists with species typi-
cally associated with the fl oodplain and gallery forests of 
the Río Paraguay (Pardiñas and Teta 2005).

Known ectoparasites reported for A. toba are the mite 
Androlaelaps rotundus and the fl ea Craneopsylla minerva 
minerva (Gettinger and Owen 2000; Lareschi et al. 2003). 
Whitaker and Abrell (1978) reported on ectoparasites for 
the Paraguayan specimens they referred to A. varius but 
which are most likely A. toba.

remarks :  Akodon toba was treated as a subspecies 
of A. varius by Cabrera (1961), likely following Thomas 
(1921b:178– 9), who noted that “[A. toba] skull is, on the 
 whole, most like that of A. simulator [regarded by Cabrera 
as a subspecies of varius] and its allies of North Argentina 
west of the Chaco.” Myers (1990) treated A. toba as a full 
species, a decision supported by subsequent authors (Musser 
and Carleton 2005; Pardiñas, D’Elía et al. 2006). Recent 
mtDNA molecular- based analyses placed A. toba close to A. 
dolores and in a clade that also included other lowland spe-
cies such as A. dayi and A. iniscatus (including nucus) rather 
than to theYungas forest clade of which A. varius is a mem-
ber (Braun et al. 2008; Jayat et al. 2010). Jayat et al. (2010) 
referred to the lowland assemblage of species as the dolores 
group. Although more limited in taxon coverage, this group 

Map 92    Selected localities for Akodon toba (●). Contour line = 2,000 m.
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illustrated striking differences in rostral depth and length 
as well as features of the zygomatic plates in comparisons 
among A. torques, A. mimus, and A. aerosus. Although 
A. torques shares more narrowed and posteriorly upward 
slanting zygomatic plates with A. mimus, but not to the 
degree found in the latter, it is more similar to A. aerosus in 
its somewhat shorter and deeper rostrum.

Diploid numbers range from 26 in Ayacucho depart-
ment (specimens called Akodon orophilus by Hsu and Be-
nirschke 1973) to 22 in the Urubamba drainage or 24 in 
the Cosñipata drainage, both in Cusco department, Peru 
(Patton et al. 1990; Patton and Smith 1992b).

Akodon varius Thomas, 1902
Variable Grass Mouse, Variable Akodont

synonyms:
Akodon varius Thomas, 1902b:134; type locality “Cocha-

bamba, [Cochabamba,] 2400 m.,” Bolivia.
Akodon varius varius: Gyldenstolpe, 1932a:102; name 

combination.
description:  One of larger species, with average 

total length ca.193.5 mm. Dorsal pelage medium brown; 
individual hairs with yellow phaeomelanin band 1– 3 mm 
long and dark tips 0.1– 0.5 mm long; saturate eumelanic 
guard hairs abundant; combination of dark- tipped under-
fur and black guard hairs results in heavily streaked dor-
sal appearance; top of head, shoulders, middorsal region, 

selected localit ies  (Map 93): PERU: Ayacucho, 
Puncu, ca. 30 km NE of Tambo (Patton and Smith 1992a); 
Cusco, Amacho (Patton and Smith 1992a), La Convención 
(USNM 582129), Lucma, Cosireni Pass, Quirapata (USNM 
194679), Machu Picchu (type locality of Microxus torques 
Thomas), 1 km below of Marcapata (LSUMZ 19337), 
32 km NE (by road) of Paucartambo, km 112 (MVZ 
166758), 54 km NE (by road) of Paucartambo, km 134 
(MVZ 171736), 90 km SE (by road) of Quillabamba (MVZ 
166723), Tres Cruces, 18 km N of Paucartambo (MVZ 
115749); Junín, Satipo, Cordillera de Vilcabamba (USNM 
582178).

subspecies :  Akodon torques is monotypic.
natural history:  Akodon torques is syntopic 

with, but segregated by habitat from, A. subfuscus, being 
found commonly in the dense moss mats under canopies 
formed by trees or large shrubs. In the highland grasslands 
(“pajonal”) of Parque Nacional Manu, east of Paucart-
ambo in the humid Puna of the Cordillera Oriental, Cusco 
department, Peru (3,300 to 3,800 m), A. subfuscus and A. 
torques represent 35% of total captures. In this same area, 
A. torques is primarily insectivorous, consuming mostly 
arthropod larvae (Solari 2007). In large series collected 
in May and July in Cusco department, most females  were 
nulliparous, none  were pregnant, but parous adults had 
embryo scar counts ranging from two to four. Old males 
collected at the same time  were scrotal with enlarged ac-
cessory glands, although most males  were not in repro-
ductive condition (data from specimen labels in the MVZ 
collection).

remarks :  Thomas (1917g, 1920h) placed torques 
with Microxus instead of Akodon after comparing it with 
the type species of his genus M. mimus, although he rec-
ognized than the former has “[a] less characteristically 
Microxine zygomatic plate” (Thomas 1920h:240). Eller-
man (1941) maintained the validity of Microxus although 
he placed torques, without explanation but probably 
following Thomas (1927a), in Akodon. Later, Osgood 
(1943b:197) wrote that torques was probably a subspecies 
of A. orophilus, stating “it is diffi cult to fi nd any external 
distinction between torques and orientalis [which, in 1913, 
he had described as a subspecies of orophilus] and the 
only cranial character appears to be the somewhat wider 
braincase of torques.” Cabrera (1961) followed Osgood 
and treated torques as a subspecies of A. orophilus. Sub-
sequently, both allozyme (Patton et al. 1989) and mtDNA 
cytochrome-b sequences (Patton and Smith 1992a,b; M. F. 
Smith and Patton 1991, 1993, 2007) provided support for 
species status of torques. The most recent phyloge ne tic re-
constructions based on cytochrome-b favored a close rela-
tionship between A. torques and both A. orophilus and A. 
mollis (M. F. Smith and Patton 2007). Patton et al. (1990) 

Map 93    Selected localities for Akodon torques (●). Contour line = 2,000 m.
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group)  were recovered, but the likely polyphyly of an A. 
varius species group sensu lato was not testable because of 
the design of their study.

Akodon sp. 2n = 10
Mato Grosso Grass Mouse, Mato Grosso Akodont

synonyms:
Akodon sp.: M. J. de J. Silva and Yonenaga- Yassuda, 

1998:47.
Akodon sp. nov.: T. D. Lambert, Malcolm, and Zimmer-

man, 2005:984.
Akodon sp. n.: M. J. de J. Silva, Patton, and Yonenaga- 

Yassuda, 2006:469.
description:  Large species morphologically similar 

to A. cursor and A. montensis: external mea sure ments of 
two adult males include total length ?/221 mm, tail length 
?/90 mm, hindfoot length, with and without claw, 23/25 
and 26/27 mm, respectively; and mass 52/51 g. Pelage 
slightly crisp and markedly agouti, brownish above and 
somewhat paler gray below; forefeet and hindfeet covered 
by yellowish hairs and claws by dense, ungual tufts. Skull 
strongly built (condyloincisive length 27.6/28.7 mm), with 
relatively broad interorbital region (5.0/5.2 mm) and short 
rostrum; anterior edges of zygomatic plates straight; inci-
sive foramina long and widely open; mesopterygoid fossa 
U-shaped; maxillary toothrow long (4.57/4.72 mm); ali-
sphenoid strut variably present.

distribution:  This species is restricted to central 
Brasil, with known localities in Mato Grosso (M. J. de J. 

and rump same hue, tending gradually to paler coloration 
on sides; distinct pale eye- ring present; chin white or gray; 
throat and ventral hairs gray basally with white to buffy 
tips; dorsal surfaces of forefeet and hindfeet whitish. In-
dividual rump hairs 11– 13 mm long. Tail relatively long 
(44% of the total length), bicolored, and densely furred. 
Skull bowed in lateral view; interorbital region sharply 
squared, not beaded, weakly to moderately divergent to 
hourglass in shape; zygomatic arches moderately fl ared; 
nasals long; zygomatic plates proportionally narrow; inci-
sors slightly opisthodont, less proodont than other related 
species (Myers 1990).

distribution:  Akodon varius occurs along the 
eastern Andean slopes in Bolivia over a broad elevational 
range from 365 m (SE of Santa Cruz) to at least 3,200 m 
(Serranía Sama; S. Anderson 1997). No fossils are known 
for A. varius.

selected localit ies  (Map 94): BOLIVIA: Coch-
abamba, Chaparé (S. Anderson 1997), 15 mi E of Tapacari 
(S. Anderson 1997); Potosí, Río Cachimayo (S. Anderson 
1997); Santa Cruz, Cerro Colorado (S. Anderson 1997), 
Palmarito, Río San Julián (S. Anderson 1997); Tarija, 3 km 
WNW of Caraparí (S. Anderson 1997), 11.5 km N and 
5.5 km E of Padcaya (S. Anderson 1997).

subspecies :  Akodon varius is monotypic.
natural history:  S. Anderson (1997) provided 

data on 21 females, none with embryos, taken in May (1), 
July (14), August (4), and September (2). Ectoparasites 
from Paraguayan specimens identifi ed as A. varius (but 
that are probably A. toba) are the mites Androlaelaps ro-
tundus, A. fahrenholzi), Andalgalomacarus paraguayensis, 
Paratrombicula enciscoensis, and Paraguacarus callosus, 
fl eas of the genus Polygenis sp., and sucking lice of the ge-
nus Hoplopleura sp. (Whitaker and Abrell 1987).

remarks :  Cabrera (1961) treated neocenus, perva-
lens, simulator, and toba as subspecies of A. varius, but 
Myers (1990) ranked each of these as full species and 
placed all in his varius group, which he based on morpho-
logical similarity, not on determined phyletic propinquity. 
Jayat et al. (2010) failed to recover as monophyletic the 
assemblage of species Myers (1990) placed in his varius 
group; rather, the predominantly Yungas species A. simula-
tor and A. varius formed a clade that was not sister to one 
that included the lowland species A. dayi, A. dolores, A. 
iniscatus (including nucus), and A. toba. Jayat et al. (2010) 
termed this latter clade the dolores group. The Yungas 
clade (i.e., A. varius group sensu stricto) is also part of a 
larger, central Andean clade connected to both the A. aero-
sus species group and to A. albiventer. Braun et al. (2008), in 
a study focused on the systematics of the A. varius group, 
also provided a molecular- based phylogeny in which two 
clades (i.e., A. varius group sensu stricto and A. dolores 

Map 94    Selected localities for Akodon varius (●). Contour line = 2,000 m.
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in most individuals, although one female was found with 
2n = 9 and a presumptive XO sex chromosome system. In 
samples from Mato Grosso, individuals may be homozy-
gous for a biarmed or uniarmed autosomal pair, with het-
erozygotes identifi ed (M. J. de J. Silva 1999). GTG- banded 
metaphase comparisons between Akodon sp. (2n = 10) and 
A. cursor (2n = 16) indicated that the karyotypic differ-
entiation between these species involved several complex 
chromosomal rearrangements, including tandem fusions, 
Robertsonian rearrangement, and pericentric inversions 
(M. J. de J. Silva 1999). Phyloge ne tic analyses of the 
mtDNA cytochrome-b gene (M. J. de J. Silva et al. 2006) 
also supported species status for this 2n = 10 Akodon. Ani-
mals from Gaúcha do Norte and Vila Rica shared almost 
identical haplotypes and  were grouped into a strongly sup-
ported monophyletic group recovered as the sister to A. 
cursor cytomorphs with 2n = 14, 15, and 16. Fagundes and 
Nogueira (2007) confi rmed the absence of shared species- 
specifi c haplotypes among A. sp. 2n = 10, A. cursor, and 
A. montensis using polymerase chain reaction restriction 
fragment length polymorphism analysis of the mtDNA 
cytochrome-b gene.

Genus Bibimys Massoia, 1979
Ulyses F. J. Pardiñas, Guillermo D’Elía, and Pablo Teta

Dramatic pink and enlarged upper lips make representa-
tives of this genus among the most easily distinguishable 
small sigmodontine rodents in the fi eld; unfortunately, this 
trait is poorly preserved in museum specimens. Bibimys is 
known from isolated localities in tropical and subtropical 
eastern South American lowlands, where it inhabits grass-
lands close to forested areas in Argentina, Brazil, and Para-
guay. Winge (1887), Massoia (1979b), Pardiñas (1996), 
P. R. Gonçalves, Oliveira et al. (2005), and D’Elía et al. 
(2005) have been the major contributors to our knowledge 
of this genus. The information provided  here is largely 
based on the conclusions reached by D’Elía et al. (2005), 
supplemented by our unpublished data obtained from re-
cently trapped specimens.

Bibimys is a small sigmodontine (head and body length 
<130 mm; tail <80 mm) with soft and dense pelage. The 
anterior part of the snout, from just below the nostrils to 
the opening of the mouth, is strikingly swollen, making 
it bulbous. The entire area from just dorsal to the rhina-
rium to the lower lips is covered with remarkably short, 
bristle- like, all- white hairs that extend stiffl y and straight 
outward from the lips; the skin underlying these hairs is 
distinctively reddish in living/fresh specimens, although 
this color becomes lost in both skins and fl uid- preserved 
specimens. Mystacial vibrissae are 2.0 to 2.5 cm long, dark 

Silva and Yonenaga- Yassuda 1998) and Pará states (T. D. 
Lambert et al. 2005). Specimens reported by Pine et al. 
(1970) as Akodon sp. from Serra do Roncador may belong 
to this form. No fossils are known for this species.

selected localit ies  (Map 95): BRAZIL: Mato 
Grosso, Vila Rica (M. J. de J. Silva and Yonenaga- Yassuda 
1998), Gaúcha do Norte (M. J. de J. Silva and Yonenaga- 
Yassuda 1998); Pará, Programa de Assentamento Benfi ca I, 
Itupiranga (MNRJ 69785), Pinkaití Research Station, Kay-
apó Indigenous Area (T. D. Lambert et al. 2005).

subspecies :  Species presumably monotypic.
natural history:  This species apparently occurs 

in a transitional and highly seasonal area between the Am-
azon rain forest and the Cerrado dry forest (M. J. de J. 
Silva and Yonenaga- Yassuda 1998). T. D. Lambert et al. 
(2005) noted the abundance of this Akodon in the Kay-
apó Indigenous Area, where the forest structure, despite 
the lack of human disturbance, is very heterogeneous, with 
numerous open areas and dense understory. They trapped 
Akodon sp. exclusively on the ground; it was the third 
most common of 12 sigmodontines, after Euryoryzomys 
emmonsae and Hylaeamys megacephalus.

remarks :  First detected by a unique karyotype with 
the lowest diploid number known to date for a sigmodon-
tine rodent (M. J. de J. Silva and Yonenaga- Yassuda 1998), 
this species remains undescribed. The diploid number is 10 

Map 95    Selected localities for Akodon sp. 2n = 10 (●). 
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M1– 2/m1–2 are fused with paralophule/entolophulid. The 
M3 is rounded in occlusal outline and has a per sis tent hy-
pofossette and posterofossette, but there is no evidence of 
a hypofl exus. The m3 is rectangular with a large, oblique 
hypofl exid; its length is slightly less than that of m2. A full 
description of molar occlusal and root patterns is available 
in Pardiñas (1996).

External and cranial mea sure ments of Bibimys species 
are available in Massoia (1979b), P. R. Gonçalves, Oliveira 
et al. (2005), and D’Elía et al. (2005). Pardiñas (1996) pro-
vided dental mea sure ments.

Skeletal element counts from four B. chacoensis speci-
mens are 13 ribs, 13 thoracic vertebrae, six lumbar verte-
brae, three sacral vertebrae, and 26– 29 caudal vertebrae. 
A gall bladder is present. The stomach is unilocular and 
hemiglandular. Geise et al. (2006) noted a pair of paravagi-
nal mammae in female specimens, a condition unique for 
Sigmodontinae. A specimen (CNP 1891) from Las  Palmas, 
a topotype of B. chacoensis, shows the same condition. 
Massoia (1979b) and P. R. Gonçalves, Oliveira et al. (2005) 
described glans and bacular morphology. According to 
P. R. Gonçalves, Oliveira et al. (2005), the glans penis is 
an elongated, laterally compressed, rod- like structure uni-
formly covered by small spines except on the crater rim. A 
major median groove extends along the length of its ven-
tral surface. The bacular mound is an expanded structure, 
covered by spinous epidermis with three distally directed 
lobules on its extremity but without traces of lateral digits. 
The proximal end of the bacular base is paddle- like and 
without a conspicuous notch. The dorsal papilla is a fi nger- 
like structure, fl attened dorsoventrally or slightly divided 
into three lobes. The urethral pro cess is a bifurcated pro-
jection that extends beyond the ventral opening.

Dyzenchauz and Massarini (1999) reported the karyo-
type of B. torresi, and P. R. Gonçalves, Oliveira et al. 
(2005) reported the same for B. labiosus. Both species have 
2n = 70, but vary in FN: 76 in B. torresi and 72 in B. labio-
sus. In addition, B. torresi shows C-bands on the X chro-
mosome and in pair 3; B. labiosus has C-bands only on the 
X chromosome. A new karyomorph, reported for a speci-
men referred to B. labiosus collected in Minas Gerais state, 
Brazil, had a 2n = 68, FN = 80 (Geise et al. 2006).

Massoia (1979b) put Bibimys in the Scapteromyini based 
on molar morphology, a hypothesis generally accepted by 
subsequent authors (Reig 1980; Musser and Carleton 1993). 
However, when envisioning and delineating the scapteromy-
ine group, Hershkovitz (1966a) explicitly excluded B. labio-
sus (Scapteromys labiosus at that time), stating that labiosus 
morphologically resembled Akodon  azarae. His conclu-
sions  were based mainly on the cranial and molar morphol-
ogy of B. labiosus as portrayed by Winge (1887). Recent 
phylogenies based on mtDNA cytochrome-b and nucDNA 

brown proximally, and whitish distally. Hairs in the sub-
mental region are longer than those on the swollen muzzle, 
less dense, and entirely white, as opposed to the remaining 
ventral hairs, which are a dark slate at their base. The ears 
are small and rounded and fi nely haired, and the tail is bi-
colored. The forefeet are dorsally covered with hair, either 
proximally gray and distally whitish or entirely whitish. 
There is a greatly reduced claw- bearing pollex, and there 
are fi ve palmar pads, including three reduced interdigital 
and two larger metacarpal pads. There are no carpal vi-
brissae. The hindfeet are skin colored, with ungual tufts 
mainly whitish but with some dark brown hairs with white 
tips, the longest extending beyond the tips of the claws. 
The hindfoot claws are long; those on digits 2– 4 are lon-
ger than one- third of the length of the digits, and are paler 
in color than the skin of the pes. The hallux has a claw 
similar in size to that of digit V and about half the length of 
the other three claws. The plantar surface has two metatar-
sal pads, including a reduced hypothenar and thenar, and 
four interdigital pads (P. R. Gonçalves, Oliveira et al. 2005; 
D’Elía et al. 2005).

The skull is robust and domed in lateral profi le. The 
premaxilla has a well- developed gnathic pro cess forming 
a projecting plate anterior to the incisors. The nasals proj-
ect anteriorly beyond the premaxillae, and they are distally 
partly infl ected dorsally. The interorbital region is squared, 
not beaded or ledged, and is hourglass in shape. Zygomatic 
notches are moderately deep and broad; the anterior mar-
gins of the zygomatic plates are nearly vertical. The ante-
rior half of the zygomatic arch is fl attened and expanded 
dorsoventrally. The braincase is infl ated, and its width is 
subequal to the zygomatic breadth.

The incisive foramina are large and reach the level of 
the protocones of the M1s. The palate is long, extending 
well past the posterior faces of the M3s. The mesopterygoid 
fossa is narrower than either parapterygoid fossa; its ante-
rior margin is squared and lacks a median spine. The ali-
sphenoid strut is present, and a crest connects the squamo-
sal root of the zygomatic arch to a slender hamular pro cess. 
The subsquamosal foramen is small; the tegmen tympani is 
enlarged and reaches the squamosal. The stapedial foramen 
and posterior opening of the alisphenoid canal are large; 
both squamosal- alisphenoid groove and sphenofrontal fo-
ramen are absent. The mandible is short, with an incon-
spicuous capsular projection, a distally slender and high 
coronoid pro cess, a dorsoventrally expanded condyloid 
pro cess (internally excavated), and a short angular pro cess. 
The inferior ridge of the masseteric crest is sharp and well 
marked.

Upper incisors are strongly opisthodont. The molars 
are terraced and moderately hypsodont. The anterome-
dian fl exus/- id is present in M1– 2/m1–2; mesolophs/- ids in 
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remarks :  Bibimys is hard to trap using Sherman or 
kill traps and traditional baits. Most of the data regarding 
distribution in Argentina have come from the analysis of 
owl pellets (Massoia 1983, 1988b; Massoia, Chebez, and 
Heinonen Fortabat 1989a, 1989b, 1989c, 1989d; Mas-
soia, Tiranti, and Torres 1989). Its frequency in owl pel-
lets, although moderate, is great enough to indicate that its 
apparent rarity is perhaps a sampling artifact. The use of 
pitfall traps in Brazil has resulted in several new localities 
in the last de cade (e.g., Casado et al. 2006).

synonyms:
Scapteromys: Winge, 1887:39; part (description of labio-

sus); not Scapteromys Water house.
Akodon: Shamel, 1931:427; part (description of chacoen-

sis); not Akodon Meyen.
Bibimys Massoia, 1978:56; nomen nudum.
Bibimys Massoia, 1979b:2; type species Bibimys torresi 

Massoia, by original designation.

KEY TO THE SPECIES OF BIBIMYS
1. Length of M1– 3 usually >4 mm; range restricted to east- 

central Argentina  . . . . . . . . . . . . . . . . . Bibimys torresi
1′. Length of M1– 3 usually <4 mm; range outside of east- 

central Argentina  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2. Dorsal coloration strongly olivaceous; condylobasal 

length usually ≤ 23.8 mm; range northeastern Argentina 
and eastern Paraguay  . . . . . . . . . . . Bibimys chacoensis

2′. Dorsal coloration less olivaceous, almost brownish; con-
dylobasal length usually ≥ 23.8 mm; southeastern Brazil  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bibimys labiosus

Bibimys chacoensis (Shamel, 1931)
Pink- lipped Mouse, Swollen- nosed Mouse, 
Chacoan Akodont

synonyms:
Akodon chacoensis Shamel, 1931:427; type locality “Las 

Palmas, Chaco, Argentina.” According to the itinerary of 
Alexander Wetmore (1926:3), the collector of the type, 
he arrived at Puerto Las Palmas on July 12, 1920, and 
immediately traveled to “the little village of Las Palmas, 
headquarters for a large estancia, that covered 60 leagues 
of land.” There, Wetmore worked until August 2. Thus, 
the type specimen of chacoensis was secured somewhere 
around the current town of Las Palmas (ca. 27.0485°S, 
58.6889°W), Bermejo, Chaco province, Argentina.

Bibimys chacoensis: Massoia, 1980c:285; fi rst use of cur-
rent name combination.
description:  General characters as in generic de-

scription. Overall coloration olivaceous with some buff 
around eyes, on sides of head, and fl anks; darker middorsal 
line present, almost black from shoulders to the tail; under-
parts whitish, with buffy tinge; both dorsal and ventral hairs 

IRBP sequences (D’Elía 2003a; D’Elía et al. 2005) support 
Hershkovitz’s (1966a) conclusion. Bibimys is not closely 
related to either Scapteromys or Kunsia but rather appears 
as the sole member of one of the fi ve main clades in the 
Akodontini. However, in topologies obtained by analy-
sis of IRBP sequences alone tend to place Bibimys closer 
to Scapteromys (D’Elía, Luna et al. 2006) or Kunsia (G. 
D’Elía, unpubl. data). Thus, for the present, the phyloge ne-
tic position of Bibimys in the Akodontini remains unclear.

Currently, Bibimys contains three living species, B. 
chacoensis, B. labiosus, and B. torresi, each character-
ized by complex nomenclatorial histories and a scarcity of 
available specimens for study. In addition, these taxa  were 
erected over the course of more than a century and with-
out cross- comparisons. As a result, the taxonomic status 
of all nominal forms remains uncertain, a problem exac-
erbated by the general lack of specimens and little knowl-
edge of their natural history. The level of variation of the 
mtDNA cytochrome-b gene among the species of Bibimys 
is extremely low (D’Elía et al. 2005), surprisingly so con-
sidering the geographic distances among studied popula-
tions and their high degree of isolation. Observed variation 
is much lower than that reported among species in other 
akodontine genera and even lower than interpopulation 
variation seen in some akodontine species (summarized in 
M. F. Smith and Patton 1991, 1993). Pardiñas (1996) and 
D’Elía et al. (2005) addressed the degree of morphologi-
cal variation. These authors, working with small samples, 
failed to fi nd defi nitive anatomical traits of or morpho-
metric ranges that reliably delimit the named species of 
Bibimys. They thus claimed that recognition of a single 
species composed of several subspecies better represented 
the known diversity in the genus. Newly available speci-
mens of Bibimys may allow a much deeper understanding 
of variation within the genus. For example, at the time of 
the redescription made by P. R. Gonçalves, Oliveira et al. 
(2005), B. labiosus was known only from six specimens, 
one of them the lectotype. Subsequently, however, Geise 
et al. (2006) reported the capture of 17 individuals of this 
taxon from a single locality, Poços de Caldas, Minas Gerais 
state, Brazil.

Bibimys has been recorded from several paleontological 
and archaeological sites in the Pampean region of Argen-
tina. The oldest record comes from the late Pleistocene of 
Constitución, southeastern Buenos Aires province (Pardi-
ñas, Cione et al. 2004). Several late Holocene occurrences 
from across the eastern Pampean region indicate a wider 
distributional range for this rodent until at least the eigh-
teenth century (Pardiñas 1996; M. Silveira et al. 2010; Teta 
et al. 2013). In Brazil, fossil specimens have come from the 
Late Pleistocene- Holocene beds of Lapa da Escrivânia Nr. 
5, Minas Gerais (Winge 1887).
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Bibimys labiosus (Winge, 1887)
Lagoa Santa Pink- lipped Mouse, Lagoa Santa 
 Swollen- nosed Mouse, Lagoa Santa Akodont

synonyms:
Scapteromys labiosus Winge, 1887:39; type locality “La-

goa Santa [19°39′S, 43°54′W],” Minas Gerais, Brazil.
Bibimys labiosus: Massoia, 1980c:285; fi rst use of current 

name combination.
description:  General characters as in the generic 

description. Pelage soft, long, and dense; color of dorsum 
homogeneous brownish, becoming somewhat paler on sides; 
some guard hairs with yellow- orange subapical band, pro-
ducing black- lined pattern in combination with adjacent dark 
guard hairs; underparts whitish and sharply demarcated in 
color from dorsum. Area around mouth, from nostrils down 
(including lower lip) covered with densely distributed, short, 
white hairs that form round, white, velvety area on of muzzle 
in preserved skins. Mystacial vibrissae 2 to 2.5 cm long, dark 
brown proximally and whitish distally. Tail densely haired, 
with individual hairs extending over about two rows of 
scales, entirely dark brown on the upper surface of tail but 
with proximal dark brown and distal whitish halves on ven-
tral surface (see P. R. Gonçalves, Oliveira et al. 2005).

distribution:  This species was long known exclu-
sively from animals, both extant and fossil, secured by Peter 
Lund in 1834 at the type locality and that  were the basis of 
Winge’s description. Recent trapping efforts in Brazil, how-
ever, have recorded the species at several additional localities 
that collectively expand the known range from northern Rio 

with slate graybases (guard hairs ca. 11 mm; cover hairs ca. 
8 mm); feet appear dark brown (foreclaws ca. 2.6 mm), with 
some hairs whitish at their tips; toes white. Compared with 
B. torresi, B. chacoensis has a more whitish venter, head and 
fl anks are paler, and tail only slightly haired.

distribution:  This species occurs in a narrow band 
from eastern Chaco province (Argentina), through eastern 
Paraguay, to southern Misiones and northwestern Corrien-
tes provinces (Argentina). For many years after its original 
description, B. chacoensis was known only from the type 
locality and vicinity in Chaco province (Shamel 1931; J. R. 
Contreras 1984c). D’Elía et al. (2005), on morphological 
and geo graph i cal grounds, referred the Argentinean rec-
ords from Misiones province, formerly regarded as of B. 
labiosus (see Massoia 1983, 1993), to B. chacoensis. Then 
several new localities  were discovered in eastern Paraguay, 
fi lling the gap between rec ords from Chaco and Misiones 
provinces (D’Elía, Mora et al. 2008). Even more recently, 
this species was recorded in northwestern Corrientes (C. 
Galliari and U. F. J. Pardiñas, unpubl. data). The geo-
graphic range displayed by B. chacoensis resembles that of 
Chacodelphys formosa, a small opossum (Teta and Pardi-
ñas 2007). Most of the Argentinean rec ords for B. chacoen-
sis come from owl pellets. No fossils are known.

selected localit ies  (Map 96): ARGENTINA: 
Chaco, Las Palmas (type locality of Akodon chacoensis 
Shamel); Corrientes, Santo Tomé (CNP- E uncata loged); 
Misiones, El Dorado (D’Elía et al. 2005), Estación Experi-
mental INTA Cuartel Río Victoria (Massoia 1980b), Los 
Helechos (Massoia, Chebez, and Heinonen Fortabat 1989b), 
Santa Inés (D’Elía et al. 2005). PARAGUAY: Itapuá, Estan-
cia Parabel, 0.3 km E of  house (D’Elía, Mora et al. 2008), 
Parque Nacional San Rafael (D’Elía, Mora et al. 2008).

subspecies :  Bibimys chacoensis is monotypic.
natural history:  Trapping data suggest that B. 

chacoensis inhabits perisylvan grasslands, including severely 
disturbed habitats, from humid Chaco to northern Campos 
ecoregions. The type specimen was secured in a small patch 
of marsh grasses in savanna. Field notes available for some 
Paraguayan specimens indicate that they  were trapped in 
small patches of humid grassland near or within remnants 
of evergreen forest. Four males collected from July to Sep-
tember had scrotal testes. A female caught in January had a 
closed vagina, while another, taken in November, was lac-
tating and had the vagina open (D’Elía, Mora et al. 2008).

remarks :  Shamel (1931:427) stated that A. Wetmore 
acquired the holotype of B. chacoensis on June 20, 1920. 
However, this must be an error because Wetmore did not 
arrive in Argentina until June 21, 1920, and he worked the 
Las Palmas area between July 12 and August 2 (Wetmore 
1926:2– 3); the correct date of collection is probably July 
20, 1920.

Map 96    Selected localities for Bibimys chacoensis (●) and Bibimys torresi ( ).
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description:  General characters as in generic de-
scription. Large, with mass up to 40+ g (comparative mea-
sure ments in D’Elía et al. 2005). Pelage long (hairs ca. 9 mm) 
and silky; individual hairs gray- based with ochraceous tips, 
giving general agouti appearance, especially yellowish on 
fl anks and cheeks; hairs around snout, axillae, and genita-
lia with some orange tinge; ears small and rounded, exter-
nally and internally covered by short, delicate, cream- colored 
hairs; underparts cream, with the fur gray at base; dorsal and 
ventral colorations contrast sharply; tail bicolored, brown 
above and orange below, covered by short hairs; scale annu-
lations quite visible; mystacial vibrissae short, not reaching 
pinna when laid backward; ungual tufts shorter than claws.

distribution:  Bibimys torresi is restricted to the is-
lands and margins of Delta del Paraná in northern Buenos 
Aires and southernmost Entre Ríos provinces of Argentina. 
It is known from only six localities, half of which have 
produced only materials recovered from owl pellets. The 
prehistoric record of the Late Holocene, however, indicates 
a larger range, one reaching to 38°S and including coastal 
and hilly wet environments (Pardiñas 1995b, 1999b; Teta 
et al. 2004; Teta et al. 2013).

selected localit ies  (Map 96): ARGENTINA: 
Entre Ríos, Isla Ibicuy (Massoia 1983); Buenos Aires, 
Estación Experimental INTA Delta del Paraná (Massoia 
1979b), San Fernando, Establecimiento Carabelas (E. M. 
González 1997).

subspecies :  Bibimys torresi is monotypic.
natural history:  The few specimens obtained 

by trapping (<10) came from long- term ( >1 year) efforts. 
These data suggest a nocturnal activity pattern and presence 
in habitats near water bodies or fl ooded areas covered by 
dense tall grass and hydrophilic vegetation. Bibimys tor-
resi is a secondary prey item of the Barn Owl (Tyto alba) 
in the Delta del Paraná, Argentina (Massoia 1983). Pardi-
ñas (1996) hypothesized fossorial habits. Bibimys torresi is 
the type- host of Hoplopleura massoiai (see D. Castro and 
González 2003), a louse also shared by B. chacoensis (see 
Gugliemone and Nava 2011).

remarks :  The original version of the type locality as 
given by Massoia (1979b) is somewhat ambiguous, a fact 
that may explain Musser and Carleton’s (2005:1104) mix-
ture of two separate localities (“confl uence of Arroyo Las 
Piedras with Arroyo Cucarachas” and “Estación Experimen-
tal del INTA, Canal 6,” which are separated by ca. 6 km).

Genus Blarinomys Thomas, 1896
Pablo Teta and Ulyses F. J. Pardiñas

The monotypic Blarinomys, with its adaptations for fosso-
rial living, is one of the more distinctive genera of sigmo-

Grande do Sul northeast to Minas Gerais and Rio de Janeiro 
states in Brazil (Paglia et al. 1995; P. R. Gonçalves, Oliveira 
et al. 2005; Bonvicino, Oliveira, and D’Andrea 2008). Re-
grettably, most of these locality details remain unpublished 
(see Casado et al. 2006; Geise et al. 2006).

selected localit ies  (Map 97): BRAZIL: Minas 
Gerais, Lagoa Santa (type locality of Scapteromys labio-
sus Winge), Viçosa, Mata do Paraíso (Paglia et al. 1995), 
Ouro Branco (G. Lessa et al. 2009), Poços de Caldas (Geise 
et al. 2006); Rio de Janeiro, Teresópolis, Vieira (Bonvicino, 
Oliveira, and D’Andrea 2008); São Paulo, Atibaia (Geise 
et al. 2006); Rio Grande do Sul, Aratiba (Casado et al. 2006).

subspecies :  Bibimys labiosus is monotypic.
natural history:  Specimens from Viçosa  were 

trapped in pitfall buckets placed in a disturbed patch of At-
lantic Forest (Paglia et al. 1995). No other information on 
the ecol ogy, behavior, or life history of this species is known.

Bibimys torresi Massoia, 1979
Torres’s Pink- lipped Mouse, Torres’s Swollen- nosed 
Mouse, Torres’s Akodont

synonyms:
Bibimys torresi Massoia, 1978:56; nomen nudum.
Bibimys torresi Massoia, 1979b:3; type locality “borde de 

camino de tierra y a orillas del canal de endicado de la 
Estación Experimental Agropecuaria Delta del Paraná 
del INTA [34.175061°S, 58.868071°W],” Campana, 
Buenos Aires, Argentina.

Map 97    Selected localities for Bibimys labiosus (●).
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goid fossa, and well excavated. The hamular pro cess of the 
squamosal is thin, defi ning subequal postglenoid foramen 
and subsquamosal fenestra. An alisphenoid strut is pres-
ent. The tegmen tympani is well developed and contacts the 
squamosal. The mandibular ramus is slender; the capsular 
projection absent; the coronoid pro cess well developed, 
with a broad base and slightly backward oriented; and the 
angular pro cess delicate.

The upper incisors are orthodont with a straight dentine 
fi ssure. The molar rows are slightly convergent posteriorly. 
The molars are hypsodont, with high, crowns; main cusps 
are opposite to each other; and enamel folds wear quickly 
with age to leave simple indented surfaces in subadults and 
adults. M1 has a reduced procingulum with a shallow me-
dian anterofl exus. M3 is small but shows a central hypo-
fossetus. Both m1 and m2 have reduced mesolophids.

Geise et al. (2008:7) described and fi gured a unilocular- 
hemiglandular stomach. However, these authors failed to 
note that the glandular epithelium is contained in a pouch- 
like diverticulum that apparently opens into the main cham-
ber of the stomach by a minute aperture. In addition, Geise 
et al. (2008) stated that they observed a bordering fold, but, 
from the inspection of their fi gure, there is no clear indica-
tion of this structure. The stomach of Blarinomys seems to 
be very similar to those of Brucepattersonius (Hershkovitz 
1998:229– 230) and Oxymycterus (Vorontsov 1960:365; 
Carleton 1973:15; Hershkovitz 1994:7 and 9).

synonyms:
Oxymycterus: Winge, 1887:34; part (description of brevi-

ceps); not Oxymycterus Water house.
Blarinomys Thomas, 1896:310; type species Oxymycterus 

breviceps Winge, by original designation.

Blarinomys breviceps (Winge, 1887)
Atlantic Forest Burrowing Mouse, Blarinine Akodont

synonyms:
Oxymycterus breviceps Winge, 1887:34; type locality 

“Lapa do Capão Secco [= Lapa do Capão Seco],” Lagoa 
Santa, Minas Gerais, Brazil (name appears fi rst in list 
on p. 4).

Blarinomys breviceps: Thomas, 1896:310; generic descrip-
tion and fi rst use of current name combination.
description:  As for the genus.
distribution:  Blarinomys breviceps is found mostly 

in forested areas from sea level to about 1,600 meters in the 
Brazilian states of Bahia, Espírito Santo, Minas Gerais, Rio 
de Janeiro, and São Paulo, and the Argentinean province of 
Misiones (Massoia 1993; C. R. Silva et al. 2003; Massoia 
et al. 2006). Despite a few localities near sea level (S. F. 
Reis et al. 1996; see also Moojen 1952b and Avila- Pires 
1960), most collections from the northern portion of the 
range are from middle to high elevations (750 to 1,500 m; 

dontine rodents (Hershkovitz 1966a:95). The single species, 
Blarinomys breviceps, is known from a limited number of 
localities in the Atlantic Forest of southeastern Brazil and 
extreme northeastern Argentina. Matson and Abravaya 
(1977) reviewed the morphology, fossil record, and ecol ogy 
of the genus; Geise et al. (2008) added karyological informa-
tion, new morphological data, and provided a gazetteer of 
known localities. K. Ventura et al. (2012) provided the fi rst 
phylogeographic assessment of Blarinomys and reported 
eight distinct karyomorphs, indicating impressive karyo-
typic diversity in this fossorial rodent. The present account 
is largely based on these three contributions.

In general appearance, this small sigmodontine resem-
bles the North American short- tailed shrews of the genus 
Blarina, hence the name Blarinomys (Thomas 1896). The 
body form is highly modifi ed for fossorial life, with a short 
and conical head, extremely reduced eyes hidden in the fur, 
very small and well haired pinnae, and a short, unicolored, 
and sparsely haired tail (usually <50% of head and body 
length). The manus has long, pointed claws and a strongly 
reduced fi fth digit. The pes has short and curved claws. 
The palms and  soles of the feet are naked, except for the 
heel. The pelage is short, crisp, and velvety, and more or 
less uniform dark slate gray throughout, with reddish or 
brownish tips to the hairs. The dorsum is slightly iridescent 
with a ruby tinge. Under parts are gray- brown, scarcely 
differentiated from the dorsum. The tip of the muzzle and 
chin are whitish. The hands and feet are brown above 
(Gyldenstolpe 1932; Matson and Abravaya 1977). The 
head and body length ranges from 91– 122 mm, tail length 
30– 59 mm, hindfoot length 16– 21 mm, and ear length 8– 
10 mm. Both Abravaya and Matson (1975) and Geise et al. 
(2008) documented reverse sexual dimorphism, with females 
larger than males.

The skull is very distinctive among sigmodontines, 
short but conical in the rostral region and broadened pos-
teriorly. The braincase is short, laterally rounded, and al-
most fl at dorsally. The interorbital region is broad, tubular 
throughout, and smooth, with an almost undistinguishable 
constriction. Frontal sinuses are well infl ated. Nasals are 
subequal in length to the frontals and extend beyond the 
anterior end of the premaxillae. Zygomatic plates are nar-
row and reduced, their anterior bordersposteriorly slant-
ing from bottom to top. Masseteric tuberclesare well de-
veloped. The interparietal is extremely reduced or absent. 
Lambdoidal crests are well- developed, even in juveniles. 
The infraorbital foramina are large. Incisive foramina are 
expanded in their posterior half, and extend posteriorly to 
the level of the procingula of M1s. The palate is wide and 
short. The mesopterygoid fossa is remarkably broad and 
parallel sided, and extends to the posterior roots of M3s. 
Each parapterygoid fossa is narrower than the mesoptery-
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reported that captive animals  were docile and accepted a 
wide variety of insects, mainly orthopterans, roaches, and 
lepidopteran pupae and larvae, but refused fruit and seeds 
except for those of oranges (Geise et al. 2008).

remarks :  Tate (1932d, 1932h) believed that Mus 
fossorius and Mus talpinus, two extinct species named 
by Lund (1840b, 1841c), might be species of Blarinomys. 
Paula Couto (1950) included M. fossorius, a taxon de-
scribed on the basis of an isolated humerus, in the genus 
Nectomys, while Winge (1887) and Hershkovitz (1966a) 
believed that its affi nities  were indeterminable. Paula 
Couto (1950) also referred M. talpinus to Blarinomys, al-
though Winge (1887) included this species in Oxymycte-
rus. Moojen (1965), on the other hand, considered talpi-
nus a species of Juscelinomys. João A. Oliveira (in Pardiñas 
et al. 2002:222) believed that Mus talpinus was referable 
to Brucepattersonius (see that account and the one for Jus-
celinomys), and, after the examination of the holotype, 
Pardiñas and Teta (2013a) formally placed talpinus Lund 
in the synonymy of Brucepattersonius.

Recently described geographic variation in karyotypic, 
morphological, and molecular characters supports the pos-
sibility that more than one species is contained in our pres-
ent concept of B. breviceps. For example, Fagundes and 
Costa (2008) described a 2n = 45, FN = 51 karyotype from 
a specimen caught at Reserva Biológica de Duas Bocas, 
Cariacica, Espírito Santo, which is substantially different 
from the 2n = 28, FN = 48 known for specimens from Rio 
de Janeiro (Geise et al. 2008). Gudinho and Ximenez (2010) 
reported variation in several morphological traits (e.g., fora-
men magnum morphology, anterior expansion of the nasals) 
between northern and southern populations in Brazil. Fi-

Geise et al. 2008). Matson and Abravaya (1977) regarded 
the species as chiefl y montane. This species is primarily an 
Atlantic Forest dweller, but a few rec ords are from locali-
ties transitional between it and the Cerrado (e.g., Serra do 
Ouro Branco; V. B. Pereira et al. 2010). The only known 
fossils are from the Quaternary cave deposits at Lagoa 
Santa, Minas Gerais, the type locality (Winge 1887; Voss 
and Myers 1991). The species is apparently not found in 
that area today (C. R. Silva et al. 2003). The nearest known 
modern locality to the type locality is Estação de Proteção 
e Desenvolvimento Ambiental de Peti, about 60 km ESE of 
Lagoa Santa (Paglia et al. 2005).

selected localit ies  (Map 98): ARGENTINA: 
Misiones, Puerto Esperanza (Massoia 1993), R. N. E. San 
Antonio (Massoia et al. 2006), San Martín (Massoia et al. 
2006). BRAZIL: Bahia, Fazenda Imbaçuaba, 30 km N of 
Prado (Geise et al. 2008), Ilhéus (Moojen 1952b), RPPN da 
Serra do Teimoso (Geise et al. 2008); Espírito Santo, Castel-
ingho (Abravaya and Matson 1975), Reserva Florestal 
Nova Lombardia (Abravaya and Matson 1975); Minas 
Gerais, Boca da Mata (Avila- Pires 1960b), Jacutinga (Oehl-
meyer et al. 2010), Juiz de Fora (Granzinolli and Motta- 
Junior 2006), Lapa do Capão Seco (type locality of Oxy-
mycterus breviceps Winge), Mata do Paraíso (Geise et al. 
2008), Parque Estadual da Serro do Ouro Branco (V. B. 
Pereira et al. 2010); Rio de Janeiro, Fazenda Marimbondo 
(Geise et al. 2008); São Paulo, Fazenda João XXIII (C. R. 
Silva et al. 2003), Parque Estadual da Cantareira (Nieri- 
Bastos et al. 2004), Parque Estadual Turístico do Alto Ri-
beira (C. R. Silva et al. 2003), Reserva Florestal do Morro 
Grande (Pardini and Umetsu 2006).

subspecies :  Blarinomys breviceps is monotypic (but 
see Remarks).

natural history:  Little is known about this rare 
sigmodontine rodent. It has been caught in both primary 
and secondary growth forests (C. R. Silva et al. 2003; Pa-
glia et al. 2005), and in moderately disturbed habitats such 
as forest fragments in agricultural areas (Oehlmeyer et al. 
2010). Abravaya and Matson (1975) reported catching fi ve 
individuals with snap traps baited with corn and placed in 
leaf litter, but most Brazilian specimens have been obtained 
in pitfall buckets (Pardini and Umetsu 2006; Geise et al. 
2008; V. B. Pereira et al. 2010). Blarinomys uses galleries 
under the leaf litter at depths up to 25 cm (V. B. Pereira et al. 
2010).

Males with scrotal testes  were collected in January and 
February; pregnant females  were trapped in September, Jan-
uary, and February. Litter size varied from 1 to 2 (Abravaya 
and Matson 1975). The diet consists primarily of inverte-
brates, with stomachs containing arthropods of six different 
orders, mostly insects (90%), but also arachnids (S. F. Reis 
et al. 1996). Davis (1944) and Abravaya and Matson (1975) Map 98    Selected localities for Blarinomys breviceps (●).
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hairs that are proximally thin and distally thickened. Dor-
sal coloration is generally dark brown to grayish brown, 
but some forms have a reddish- brown dorsum (e.g., B. 
igniventris). The sides vary from slightly paler to almost 
as dark as the dorsum, and the venter can be weakly to 
strongly set off from the lateral coloration. In the latter 
case, the ventral pelage is usually paler and grayish, some-
times with a touch of ochraceous. Despite the supposed 
taxonomic signifi cance of chromatic variation in the genus 
(see Hershkovitz 1998; Mares and Braun 2000a), current 
museum holdings seem to show that there are high lev-
els of intraspecifi c variation in pelage color, preventing a 
clear- cut distinction among nominal forms based on pelage 
color alone (J. F. Vilela et al. 2006).

The skull is delicately built, with a narrow and elon-
gated rostrum and smooth, subglobular braincase. The 
nasals have rounded or bluntly pointed tips that extend an-
teriorly beyond the incisors but do not form a distinct tube 
as in Oxymycterus. The lateral premaxillary walls become 
free from their contact with the nasals at or slightly poste-
rior to the plane of incisors. The interorbital region is very 
broad and wider than the rostrum and is slightly bicon-
cave or amphoral in shape, without crests or ridges. The 
supraorbital edges of frontals are rounded, and their ant-
orbital portions are considerably infl ated due to expanded 
frontal sinuses. The interparietal is very reduced and quite 
narrowed anteroposteriorly. Incisive foramina can be long, 
extending posteriorly to the level of the parafl exi of M1s, 
or short, not reaching the level of the anterior edges of 
M1s. The bony palate is short and wide, and the mesop-
terygoid fossa extends anteriorly to the posterior limits of 
the third molars. A large stapedial foramen is present, co-
alesced with a deep petrotympanic fi ssure. A sphenofron-
tal foramen and an anterior opening in the alar fi ssure are 
also present, providing evidence of superior and inferior 
branches of the stapedial artery, conforming to the basic 
or primitive pattern of carotid circulation (Bugge 1970; 
Carleton 1980; Voss 1988). There is no bony alisphenoid 
strut, and the buccinator- masticatory and accessory oval 
foramina are coalesced to form a unique foramen. Audi-
tory bullae barely touch the squamosal anteriorly through 
the tegmen tympani, which overlaps with a reduced poste-
rior suspensory pro cess. A second point of attachment of 
the auditory complex to the squamosal is provided by a 
slender hamular pro cess, which shows a median ridge that 
extends from the posterior tip of the hamular pro cess to 
coalesce with the squamosal pro cess of the zygomatic arch. 
The mandible is slender and smooth, and without a defi ned 
incisor root capsule.

Molar rows are very nearly parallel sided, aside from 
greater width of fi rst molars as compared with third mo-
lars; opposing cusps are oblique. Molars are tetralophodont, 

nally, mtDNA cytochrome-b sequence analyses (K. Ventura 
et al.2012; also K. Ventura 2009) have identifi ed two evolu-
tionary lineages, one found north and one south of the Rio 
Doce fl uvial system in eastern Brazil. Pairwise divergences 
between members of these clades ranged from 4.9– 8.4%. 
These authors also identifi ed eight distinct karyomorphs, in-
cluding 2n = 52 (50A, XX), 2n = 52 (48A, XY+2Bs), 2n = 45 
(42A, XY+1B), 2n = 43 (37A, XX+4Bs), 2n = 37(34A, 
XY+1B), 2n = 34 (32A, XX), 2n = 31 (27A, XX+2Bs), and 
2n = 28 (26A, XY), all with the same number of autosomal 
arms (FN = 50).

Genus Brucepattersonius Hershkovitz, 1998
Júlio Fernando Vilela, Pablo R. Gonçalves, 
and João A. de Oliveira

The genus Brucepattersonius was recently proposed for a 
clade of shrew- like akodonts from southeastern- southern 
Brazil and northeastern Argentina. Museum rec ords have 
been obtained from both coastal and interior portions of 
the Atlantic Forest domain, from the Brazilian states of 
Minas Gerais and Espírito Santo to Rio Grande do Sul, and 
westward to the Argentinean province of Misiones. In addi-
tion to B. iheringi (Thomas 1896), which was originally de-
scribed as an Oxymycterus, seven other recently described 
forms (Hershkovitz 1998; Mares and Braun 2000a) have 
been assigned to the genus, namely, B. soricinus (type spe-
cies of Brucepattersonius), B. griserufescens, B. igniventris, 
B. albinasus, B. paradisus, B. misionensis, and B. guarani, 
the last four based on single specimens, and the last three 
from closely adjacent localities in the department of Guar-
aní, Misiones province, Argentina. The type specimen of B. 
albinasus is indistinguishable, both in mtDNA cytochrome-
b sequence and cranial morphology, from B. griserufescens, 
which was described from a nearby locality (J. F. Vilela 
et al. 2006). The apparently extinct Oxymycterus talpinus 
Winge, 1887, described from the Pleistocene- Holocene cave 
faunal assemblage of Lapa da Serra das Abelhas, Lagoa 
Santa, Minas Gerais, is  here assigned to the genus Brucepat-
tersonius based on comparisons with Oxymycterus iheringi 
(= B. iheringi) by Thomas (1896), J. A. Oliveira (1998), and 
Pardiñas and Teta (2013a).

The species of Brucepattersonius are small akodontine 
rodents (total length 194– 221 mm), with small eyes, rela-
tively large ears (16– 19 mm), long and tapered rostrum, 
moderately developed forefoot and hindfoot claws with 
whitish ungual tufts, and tail varying from shorter to a 
fourth longer (82– 112 mm) than the combined head and 
body length (93– 128 mm). The hindfoot, with claw, aver-
ages 25 mm in adults of all species, and usually between 24 
and 26 mm. The dorsal fur is long and soft, owing to guard 
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synonyms:
Hesperomys: Hensel, 1872b:39; part (listing of nasutus); 

not Hesperomys Water house.
Hesperomys (Oxymycterus): Ihering, 1893:109; part (list-

ing of nasutus); not Oxymycterus Water house.
Oxymycterus: Winge, 1887:36; part (description of talpi-

nus); not Oxymycterus Water house.
Microxus: Thomas, 1909:237; part (listing of iheringi); not 

Microxus Thomas.
?Microxus: Gyldenstolpe:134; part (listing of iheringi); not 

Microxus Thomas.
Akodon (Microxus): Cabrera, 1961:458; part (listing 

of iheringi); neither Akodon Meyen nor Microxus 
Thomas.

Juscelinomys: Moojen, 1965:284; part (listing of talpinus); 
not Juscelinomys Moojen.

Brucepattersonius Hershkovitz, 1998:227; type species 
Brucepattersonius soricinus Hershkovitz, by original 
designation.

KEY TO THE SPECIES OF BRUCEPATTERSONIUS 
(ADAPTED FROM HERSHKOVITZ 1998 AND MARES 
AND BRAUN 2000A):
1. Length of incisive foramina 5.8 mm or more . . . . . . . . 2
1′. Length of incisive foramina less than 5.8 mm . . . . . . . 4
2. Tail length < 90% of head and body length; under parts 

grayish with ochraceous wash  . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .Brucepattersonius soricinus

2′. Tail length ≥90% to head and body length. . . . . . . . . 3
3. Under parts primarily grayish  . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . Brucepattersonius griserufescens
3′. Under parts primarily reddish or orange  . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . Brucepattersonius igniventris
4. Dorsum uniform gray, venter scarcely paler  . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .Brucepattersonius iheringi
4′. Dorsum reddish- brown or grayish brown  . . . . . . . . . 5
5. Dorsal and ventral colorations not sharply demarcated 

laterally; dorsum reddish- brown; chin ochraceous; pter-
ygoid wings robust and with distinctive knobs at tips; 
zygomatic arches thick; rostrum wider ( >5 mm), with 
well- developed nasolacrimal capsules . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . Brucepattersonius paradisus

5′. Dorsal and ventral colorations sharply demarcated 
laterally; dorsum dark- brown to grayish brown; chin 
whitish; pterygoid wings delicate and lacking knobs 
at tips; zygomatic arches thin; rostrum narrower 
(<5 mm), with poorly developed nasolacrimal cap-
sules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

6. M3 one- half the length of M2; tail bicolored  . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .Brucepattersonius misionensis

6′. M3 < one- half the length of M2; tail unicolored. . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .Brucepattersonius guarani

quadritubercular, and hypsodont; cusps of unworn teeth are 
narrow and pointed; the occlusal surface is crested; upper 
and lower fi rst molars have anteromedian fl exi and fl exids; 
anteroloph present; mesolophs (and - ids) are absent; up-
per and lower third molars are rounded and simplifi ed with 
paracone and protocone as the sole pronounced cusps; and 
upper incisors are short, narrow, and usually orthodont.

The stomach is bilocular- discoglandular, and the glan-
dular epithelium is contained in a pouch- like diverticulum 
that opens into the main chamber of the stomach by a min-
ute orifi ce (Hershkovitz 1998:Fig. 20), a condition found 
in insectivorous rodents (Carleton 1973). Although Hersh-
kovitz (1998) suggested that the gall bladder is present in 
Brucepattersonius, Geise, Weksler, and Bonvicino (2004) 
did not fi nd it in specimens from Itatiaia, Rio de Janeiro 
state, Brazil. Females have six mammae, one thoracic and 
two inguinal pairs (Thomas 1896).

The baculum is long, a distally thin shaft that becomes 
gradually wider to an enlarged cuneiform base. Two lat-
eral indentations are present, one near the distal end and 
another near the base; in lateral view, the baculum is mark-
edly curved, and the lateral indentations do not form a con-
spicuous lateral enlargement of the base. Lateral condyles 
are located almost in the proximal extremity on each side 
of the base and are separated by a shallow median depres-
sion. The distal end is rounded, but the tip more squared. 
Both lateral and medial cartilaginous digits are lacking 
(J. A. Oliveira 1998).

Part of the information that follows is based on our 
examination of newly available specimens that have not 
been previously published and on comparisons with type 
specimens, particularly of Brazilian taxa. Unlike many 
other sigmodontine genera in which the number of spe-
cies currently recognized underestimates true diversity, 
the number of those recognized for Brucepattersonius 
likely overrepresents that diversity. For example, the three 
supposed species of Brucepattersonius from Misiones 
province in Argentina (Mares and Braun 2000a)  were 
described from single individuals captured at localities 
separated by only a few kilometers. Our inability to ex-
amine the type specimens has prevented us from making 
unequivocal decisions regarding their taxonomic status. 
We thus follow herein the taxonomic structure, diagnos-
tic characters, and key for species originally provided by 
Mares and Braun (2000a). Morphological and molecular 
comparisons of larger samples from Misiones province, 
comparisons that include the holotypes of B. paradisus, 
B. misionensis, and B. guarani, are critically required to 
evaluate the true species diversity in the Misiones region 
as well as the relationships of these forms to previously 
described species from Brazil (see J. Pereira et al. 2005; 
Cirignoli et al. 2011).
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subspecies :  We treat Brucepattersonius griserufes-
cens as monotypic.

natural history:  On the Caparaó Massif in 
southeastern Brazil, Bonvicino et al. (1997) obtained in-
dividuals in submontane secondary forest, montane scrub, 
but primarily in undisturbed humid montane forest. Other 
details of population of natural history are lacking.

remarks :  J. F. Vilela et al. (2006) placed albinasus 
Hershkovitz, the “white- nosed Brucie,” for which there 
is only the holotype (MNRJ 32017), in synonymy with 
B. griserufescens based on molecular and morphological 
characters (J. F. Vilela et al. 2006). The supposedly diag-
nostic tuft of hair on the tip of the tail was found to be in-
distinguishable from the condition found in some individu-
als in a larger series assignable to B. griserufescens, and the 
white “nose,” actually the region around the rhinarium, 
was interpreted as an additional case of incomplete pen-
etrance of genotypes and intraspecifi c variation sensu Axe-
novich et al. (2004). Specimens from Itamonte in the Serra 
da Mantiqueira, assigned to B. griserufescens by Bonvicino 
et al. (1998), as well as those from Serra dos Órgãos may 
constitute a separate taxonomic unit (J. F. Vilela 2005).

The karyotype consists of 2n = 52, FN = 52 (Svartman 
and Cardoso de Almeida 1993b), with 24 pairs of acro-
centric chromosomes that vary in size from large to small, 
plus a small pair of metacentric chromosomes; the X and 
Y chromosomes are medium and small acrocentrics (J. F. 

Brucepattersonius griserufescens Hershkovitz, 1998
Gray- bellied Brucie

synonyms:
Brucepattersonius griserufescens Hershkovitz, 1998:233; 

type locality “Terreirão, Parque Nacional do Caparaó, 
Minas Gerais, Brazil, elevation 2400 meters.”

Brucepattersonius albinasus Hershkovitz, 1998:235; type 
locality “Pico da Bandeira, Parque Nacional de Ca-
paraó, Minas Gerais, Brazil, elevation, 2700 meters.”
description:  Stated to be largest species in genus 

by Hershkovitz (1998), but mean head and body length 
103 mm (range: 93– 109 mm) similar or even smaller than 
other species described by him. Tail length for 10 specimens 
from Caparaó, including holotype, average 103 mm (range 
97– 112 mm). Dorsum uniformly brownish or dark brown 
from rostrum to tail base; pelage silky and fl uffy, with hairs 
about 10 mm long that possess narrow subterminal ochra-
ceous orange band and gray hair base entirely concealed 
beneath long lax fur; sides of trunk and limbs like back; un-
derparts predominantly to entirely grayish, variably washed 
pale ochraceous and more or less defi ned from sides; tail uni-
formly brown, dorsal hairs about 1 scale long, and ventral 
hairs, plus tip and terminal pencil, whitish and about three 
scales long; scales visible to eye; ears brown, partly hidden 
in fur; digital and facial vibrissae whitish, rostral vibrissae 
when laid back reach ear bases; hands and feet pale brown 
to grayish above, palms pigmented or unpigmented,  soles 
brown; manual claws 2 mm long; pedal claws 4 mm long.

Skull smooth, without crests or ridges; rostrum long, 
slender, and tapered, with nasal tips rounded and extended 
slightly beyond incisors, but without expansion or for-
mation of trumpet; zygomatic plates little exposed when 
viewed from above; interorbital region wide, with rounded 
edges; incisive foramina short, with posterior edges that 
do not reach level of M1 protofl exi, with posterior por-
tions narrower than anterior and median portions; spheno-
palatine vacuities laterally expanded and oblong in shape, 
mastoid perforated by conspicuous foramen or fenestra; 
palatal bridge extends to posterior plane of M3s; capsular 
pro cess only weakly pronounced.

distribution:  Known from the higher elevations of 
the Caparaó, Mantiqueira, and Serra dos Órgãos massifs, 
in the Atlantic Forest of southeastern Brazil, and at eleva-
tions from 1,800 to 2,400 m.

selected localit ies  (Map 99): BRAZIL: Es-
pírito Santo, Santa Clara do Caparaó, Parna Caparaó, 
vertente nordeste (MNRJ 69581); Minas Gerais, Alto 
Caparaó, Parna Caparaó, vertente sudoeste (Hershkovitz 
1998), Itamonte, Brejo da Lapa (MNRJ 60602), Fazenda 
do Itaguaré, Passa Quatro (UFMG 1891); Rio de Janeiro, 
Macaé de Cima, Pirineus (MNRJ 69762), Teresópolis, Vale 
das Antas (MNJR 77118).

Map 99    Selected localities for Brucepattersonius griserufescens (●) and Bru-
cepattersonius igniventris ( ).
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natural history:  The holotype, taken in Novem-
ber 1990, had a closed vagina and was molting. Unidenti-
fi ed roundworms  were found in the intestines (Mares and 
Braun 2000a). Nothing  else is known about the natural 
history of this species.

remarks :  The holotype appears to be a subadult, 
based on the relatively unworn molars, its nonreproductive 
status, and molt condition.

Brucepattersonius igniventris Hershkovitz, 1998
Red- bellied Brucie

synonym :
Brucepattersonius igniventris Hershkovitz, 1998:232; type 

locality: “Iporanga (Petar) State Park [= Parque Estad-
ual Turístico do Alto Ribeira], southwestern São Paulo, 
Brazil.”
description:  Mean and range values for four speci-

mens include head and body length 116 mm (114– 118 mm), 
tail length 93 mm (86– 99 mm), hindfoot with claw 24 mm 
(22– 25 mm), and ear length 17 mm (16– 18 mm). Dorsal 
pelage fi ne, soft, appressed, 7– 8 mm long; coloration from 
snout to rump reddish brown, sides slightly more reddish 
and merging into reddish orange of cheeks, chin, throat, 
arms, and belly; broad orange lateral line separates reddish 
brown dorsum from reddish venter. Tail shorter than head 
plus body, uniformly brownish in color, thinly clothed with 
scales clearly visible, and terminating in short, thin pencil 
of whitish to brownish hairs; digital tufts of three middle 

Vilela 2005). Bonvicino et al. (1998) recorded an inversion 
polymorphism resulting in an FN of 53 in specimens from 
Itamonte, Minas Gerais state.

Brucepattersonius guarani Mares and Braun, 2000
Guaraní Brucie

synonym:
Brucepattersonius guarani Mares and Braun, 2000a:9; 

type locality “Argentina: Misiones Province: Departa-
mento Guaraní, 6 km NE by Highway 2 of Jct. High-
way 2 and Arroyo Paraíso. The elevation at the type 
locality is 360 m (1,180 ft.)”; ca. 2 km W Parque Provin-
cial Moconá.
description:  Medium sized, with head and body 

length 101 mm, and tail 91 mm; ears originally described 
as small and rounded, but reported length (18 mm) slightly 
longer than the mean of all Brazilian species. Dorsum dark 
brown, with numerous and long guard hairs dark at their 
tips and becoming gradually paler basally; banded hairs 
with dark gray base along most of length, narrow pale- 
colored middle band (about 0.5 mm in length), and dark tip 
(about 0.5 mm); sides similar to dorsum in color, gradually 
lightening toward venter, which is washed with ochraceous, 
but hairs gray basally and with cinnamon- buff tips; general 
coloration of throat smoky gray; chin within distinct patch 
of white hairs; tip of muzzle with very small patch of white 
hairs; ears dark, outer surfaces gray; hindfeet brown, cov-
ered with hairs whitish basally, light brownish in middle, 
and whitish at tip; tail described as unicolored, but hairs 
brownish black above and bicolored below (brownish ba-
sally with whitish tips), extending over two to three scale 
rows; about 19 scales per cm at base of tail.

Skull slender, with delicate rostrum, and blunt poste-
rior ends of nasals that extend beyond premaxillofrontal 
suture; nasolacrimal capsules not well developed; zygo-
matic plates markedly inclined posteriorly from bottom to 
top; zygomatic arches delicate, slightly expanded laterally; 
incisive foramina long, extending posteriorly to antero-
lingual conules of M1s, and with prevomerine pro cess of 
premaxilla at least three- fourths the length of the opening; 
pterygoid wings delicate, tips without distinct knob. Man-
dible slender, with posterior extension of condyloid pro cess 
about equal to that of angular pro cess, which itself is not 
especially delicate and lacks a distinct lateral hook. M3 less 
than or equal to one- half length of M2.

distribution:  Brucepattersonius guarani is known 
only from its type locality.

selected localit ies  (Map 100): ARGENTINA: 
Misiones, 6 km NE by Hwy 2 of junction Hwy 2 and Ar-
royo Paraíso (type locality of Brucepattersonius guarani 
Mares and Braun).

subspecies :  Brucepattersonius guarani is monotypic.

Map 100    Single known locality for Brucepattersonius guarani (●).
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length 100 mm (89– 113 mm), tail length 100 mm (94– 
107 mm), hindfoot length 23 mm (22– 26 mm), and ear 
length 17 mm (15– 18 mm); fur soft and thick; upper parts 
and sides overall grayish, under parts uniform grizzled 
brown, scarcely paler than sides. Skull slender; incisive fo-
ramina short, with posterior limits not reaching level of M1 
protofl exus, with posterior portions narrower than anterior 
and median portions; sphenopalatine vacuities absent or 
reduced to longitudinal slits; mastoid completely ossifi ed 
without distinct foramina.

distribution:  The core distribution of this species 
consists of the Araucaria forest on the Brazilian Meridional 
Plateau and the coastal forests of southern Brazil. Its eleva-
tion range is from near sea level to 1,000 m in the moun-
tainous regions of the Aparados da Serra (Rio Grande do 
Sul state) and Piraquara (Paraná state). C. O. da C. Vie-
ira (1955) suggested that this species occurs in Uruguay, 
a possibility that has not been corroborated, including by 
voucher specimens in collections (Massoia 1963b).

selected localit ies  (Map 101): ARGEN-
TINA: Misiones, Aristóbulo del Valle, Cuña Piru (MLP 
16.VII.02.09), Dos de Mayo (Massoia and Fornes 1969), 
Puerto Gisela (Massoia 1963b), Sierra de La Victoria 
(MACN- BR18950), Tobunas, Rte 14, Km 352 (Massoia 
1963b). BRAZIL: Rio Grande do Sul, Aratiba (MNRJ [CRB 
1944]), Cambará do Sul, Parque Nacional da Serra Geral 
(MNRJ 78511), Osório, Morro Osório (MNRJ 49798), Sa-
piranga, Alto Ferrabraz, Morro Ferrabraz (MNRJ 49800), 
Taquara (type locality of Oxymycterus iheringi Thomas), 
Tôrres, Faxinal Norte Lagoa Itapeva (MNRJ 49802); Santa 
Catarina, Caldas da Imperatriz, Parque Estadual Serra do 
Tabuleiro (UFSC [ZOOL] 735), Jaborá (MNRJ 69785).

subspecies :  Brucepattersonius iheringi is monotypic.
natural history:  Field notes indicate that this 

mouse has been most frequently captured in forests with 
dense litter and herbaceous cover; captive animals have 
tried to burrow under the litter placed in cages. Specimens 
recorded by Massoia (1963b)  were trapped at night in 
wooded areas, one on the border of a rocky stream, the 
other in a low brushy area on the edge of a path.

remarks :  Note that the fossil species talpinus Winge 
is herein tentatively placed in the synonymy of iheringi 
Thomas. Should careful analyses of available specimen 
confi rm this hypothesis, Winge’s name would have priority 
over that of Thomas.

Hershkovitz (1998) reported on the mean and extremes 
of mea sure ments from at least 11 specimens from Mis-
iones province, Argentina, including ones from Tobuna 
and Puerto Gisela, referred by Massoia (1963b) and Mas-
soia and Fornes (1969) to O. iheringi, but which Hersh-
kovitz (1998) simply called Brucepattersonius sp. Mares 
and Braun (2000a) did not assign any specimens collected 

toes of forefeet and hindfeet whitish, those on the outer 
toes sparse or absent; manual claws small and thin; vibris-
sae fi ne, longest barely reaching ear base when laid back. 
Skull slender; rostrum attenuated; nasal tips project well be-
yond incisors; palate long, extending to posterior plane of 
M3s; incisive foramina long, with posterior limits near the 
level of protofl exi of M1s, or, if not reaching this plane, 
posterior portion of incisive foramina wider than median 
portion.

distribution:  Known only from two localities in 
the Atlantic Forest of southeastern São Paulo state, Brazil.

selected localit ies  (Map 99): BRAZIL: São 
Paulo, Capão Bonito (MZUSP [AB107]), Iporanga (Petar) 
State Park (type locality of Brucepattersonius igniventris 
Hershkovitz).

subspecies :  Brucepattersonius igniventris is monotypic.
natural history:  The few known specimens have 

been collected in secondary forest. Little  else is known 
about the natural history of this species.

remarks :  Despite being easily distinguished by pelage 
color from other Brazilian species, preliminary molecular 
analyses (J. F. Vilela et al., unpubl. data) which include the 
specimen from Capão Bonito suggest that this form is not 
distinct from B. soricinus. See also M. F. Smith and Patton 
(1999) and Remarks for B. soricinus.

Brucepattersonius iheringi (Thomas, 1896)
Ihering’s Brucie

synonyms:
Hesperomys nasutus: Hensel, 1872b:43; part; not Mus na-

sutus Water house.
Oxymycterus talpinus Winge, 1887:36; type locality 

“Lapa da Escrivania [= Lapa da Escrivânia] Nr. 5,” La-
goa Santa, Minas Gerais, Brazil.

Hesperomys (Oxymycterus) nasutus: Ihering, 1893:109; 
part; not Mus nasutus Water house.

Oxymycterus Iheringi Thomas 1896:308; type locality 
“Taquara, Rio Grande do Sul,” Brazil.

M[icroxus]. iheringi: Thomas 1909:237; name combina-
tion.

Microxus (?) iheringi: Gyldenstolpe, 1932a:134; name 
combination.

Microxus iheringii C. O. da C. Vieira, 1953:145; incorrect 
subsequent spelling of Oxymycterus Iheringi Thomas.

Akodon (Microxus) iheringi: Cabrera, 1961:45; name 
combination.

[Oxymycterus rutilans] iheringi: Hershkovitz, 1966a:86; 
name combination.

Brucepattersonius iheringi: Hershkovitz, 1998:240; fi rst 
use of current name combination.
description:  Medium sized, with mean and ranges 

for four specimens, including holotype, of head and body 
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below, clothed in short hairs that have brownish bases 
and whitish tips; tail with 16 scales per cm, mea sured 
at base; forefeet whitish and covered with hairs entirely 
whitish or that have light brownish bases and whitish 
tips; ungual tufts surround nails of forefeet, but do not 
extend beyond tips. Skull slender; rostrum delicate; tips 
of nasals bluntly pointed and defl ected slightly down-
ward; posterior ends of nasals blunt and extend beyond 
premaxillofrontal suture; nasolacrimal capsules not well 
developed; zygomatic arches delicate; incisive foramina 
long, with prevomerine pro cess of premaxilla extending 
less than three- fourths their length; pterygoid wings deli-
cate, with tips lacking distinct knob. Mandible slender; 
condylar pro cess extends beyond angular pro cess; and 
angular pro cess has delicate hook. M3 longer than one- 
half length of M2.

distribution:  This species is known only from its 
type locality in Misiones province, Argentina.

selected localit ies  (Map 102): ARGENTINA: 
Misiones, junction Hwy 21 and Arroyo Oveja Negra, 
 approximately 2 km W of Parque Provincial Moconá 
(type locality of Brucepattersonius misionensis Mares 
and Braun).

subspecies :  Brucepattersonius misionensis is mono-
typic.

natural history:  The holotype, caught under a 
log uphill from the nearby river in December 1990, was 
molting and had testes that mea sured 13 × 6 mm.

 previously in Misiones to the species they described. J. F. 
Vilela (2005) examined 16 specimens from Misiones, 
except holotypes. He identifi ed a single evolutionary lin-
eage in that province, one that extends into adjacent Rio 
Grande do Sul, Brazil, based on external morphology and 
craniodental morphometric analysis.

Brucepattersonius iheringi shares the same chromo-
somal complement, including morphologies of autosomes 
and sex chromosomes, as B. griserufescens, with 2n = 52, 
FN = 52 (J. F. Vilela 2005).

Brucepattersonius misionensis Mares and Braun, 2000
Misiones Brucie

synonym:
Brucepattersonius misionensis Mares and Braun, 2000a:7; 

type locality “Argentina: Misiones Province: Departa-
mento Guaraní, jct. Hwy 21 and Arroyo Oveja Negra, 
approx. 2 km W Parque Provincial Moconá.”
description:  Dorsal pelage brownish; dark guard 

hairs numerous and long, banded with dark gray base 
(about 8 mm), yellowish middle (about 1 mm in length), 
and dark tip (<1 mm); sides and fl anks similar in color 
to dorsum, although slightly paler, gradually merging 
into color of venter; ventral hairs whitish basally (about 
2 mm), banded neutral gray in middle (about 6 mm in 
length), and tipped ivory yellow; ears rounded, their 
outer surfaces edged with hairs colored similarly to those 
of dorsum; tail bicolored, olive brown above and lighter 

Map 101    Selected localities for Brucepattersonius iheringi (●).

Map 102    Single known locality for Brucepattersonius misionensis (●).
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gomatic plates narrow and inclined posteriorly from bot-
tom to top, anterior borders convex; zygomatic notches 
shallow; incisive foramina long, prevomerine pro cesses of 
premaxilla extend at least three- fourths length of opening 
and wider than one- half of greatest width; superior mas-
seteric ridges present; pterygoid wings robust, tips with 
distinct knob; palate with very shallow grooves in which 
oblong posterior palatine foramina are located; small 
posterolateral palatal pits present; mesopterygoid fossa 
“heart- shaped,” extending anterior to posterior root of 
M3. Mandible slender, with coronoid pro cess well devel-
oped and condyloid pro cess extending just slightly  beyond 
delicate angular pro cess with distinct lateral hook. Mo-
lar rows parallel sided or slightly convergent posteriorly; 
molars tetralophodont, quadritubercular, and hypsodont; 
M3 greater than one- half length of M2. Upper incisors 
orthodont.

distribution:  Brucepattersonius paradisus is 
known only from its type locality.

selected localit ies  (Map 103): ARGENTINA: 
Misiones, junction Hwy 2 and Arroyo Paraíso (type local-
ity of Brucepattersonius paradisus Mares and Braun).

subspecies :  Brucepattersonius paradisus is mono-
typic.

natural history:  The single known specimen was 
collected in rainforest, among rocks, 6 m uphill from the 
nearby river. It was molting and pregnant with two embryos, 

remarks :  Together with B. guarani, the holotype of 
which is an old adult and molting specimen, B. misionensis 
was described primarily on the basis of pelage characters. 
These two taxa may prove to be synonyms of B. paradi-
sus, the fi rst of the three species described by Mares and 
Braun (2000a) from closely spaced localities, or even of B. 
iheringi (see earlier and J. F. Vilela 2005).

Mares and Braun (2000a) described a 2n = 52, FN = 52 
karyotype with large to small uniarmed to subtelocentric 
autosomes and X and Y chromosomes indistinguishable 
from the autosomes.

Brucepattersonius paradisus Mares and Braun, 2000
Paradise Brucie

synonym:
Brucepattersonius paradisus Mares and Braun, 2000a:3; 

type locality “Argentina: Misiones Province: Departa-
mento Guaraní, jct. Hwy 2 and Arroyo Paraíso. The 
elevation at the type locality is 197 m.”
remarks :  Size medium, with head and body length 

108 mm and tail 90 mm. Ears <19 mm in length, and rounded; 
hindfeet long, narrow, base of middle digits slightly webbed; 
manual digits 3 mm in length, pedal digits 5 mm. Overall 
dorsal coloration reddish brown; dorsal fur long and rather 
lax, about 10 mm in length on midrump, with dark gray 
basal band (about 8 mm), followed by yellowish- buffy band 
(about 1 mm) and dark tip (<1 mm); sides and fl anks simi-
lar in color to dorsum, although slightly paler, with gradual 
transition from dorsum to venter, which is strongly washed 
with bright ochraceous; ventral hairs grayish basally, for 
about 50% of length; hairs of check, throat, and chin pink-
ish cinnamon; tip of muzzle has small patch of white hairs; 
outer surfaces of ears furred with hairs like those of dor-
sum; hindfeet dark gray and scantily clothed with hairs with 
brownish bases and whitish tips, with skin visible; ungual 
tufts extend beyond nails of hindfeet; forefeet covered with 
reddish brown hairs, ungual tufts surround nails, but gener-
ally do not extend beyond tips; tail essentially unicolored, 
overall dark gray in color, but caudal hairs unicolored dor-
sally and with dark bases and whitish tips ventrally; caudal 
hairs sparsely distributed, extending over fewer than two 
scale rows, underlying epidermal scales generally visible by 
eye, about 17 scales per cm at base of tail; tip of tail ends 
in short tuft of hairs 2 mm long. Skull with robust rostrum 
that gradually diverges posteriorly due to well- developed 
nasolacrimal capsules; gnathic pro cess well developed 
but does not extend beyond nasals; nasal tips blunt when 
viewed in lateral profi le, upturned, posterior ends blunted 
and not extending past premaxillofrontal suture; inter-
orbital region moderately broad and hourglass in shape, 
with no ridges or ledges; zygomatic arches thick, slightly 
convergent anteriorly and slightly expanded laterally; zy- Map 103    Single known locality for Brucepattersonius paradisus (●).
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Ortigueira (MZUSP 31623), Piraquara, Mananciais da 
Serra (MNRJ 78421), Telêmaco Borba (MNRJ 68342); São 
Paulo, Bananal, Reserva Ecológica do Bananal (MZUSP 
33713), Cotia, Reserva Morro Grande (MNRJ 78678), 
Estação Biológica de Boracéia (MVZ 183036), Tapiraí 
(MZUSP [AB 201]).

subspecies :  Brucepattersonius soricinus is mono-
typic.

natural history:  This species has been collected 
in the interior of well- preserved relicts of moist broadleaf 
forest (fl oresta ombrófi la densa), under ground litter (Serra 
de Paranapiacaba; Umestu and Pardini 2007), in native veg-
etation in early stages of regeneration, in mosaics of forest 
remnants, and in anthropogenic habitats (Caucaia do Alto; 
Umetsu and Pardini 2007). At Reserva Florestal de Morro 
Grande, this species was caught with a relative frequency, 
among 22 other species of small mammals (592 captured 
in all) of (0.9%) in secondary forest and 1.2% in mature, 
primary forest, with an overall frequency 1% (Pardini and 
Umetsu 2006). A specimen (MNRJ 48018) from Itamonte, 
Minas Gerais state, was captured in fl oresta ombrófi la 
densa. Known localities range in elevation from sea level to 
more than 2,000 m.

remarks :  We suggested earlier that B. igniventris 
might not be specifi cally distinct from B. soricinus, based 
on the high similarity in their mtDNA cytochrome-b se-
quences. M. F. Smith and Patton (1999), in fact, in their 
analysis of generic relations among sigmodontine rodents, 

one in each uterine horn. The stomach was full of hair that 
was the same color as the animal.

remarks :  The possibility that B. paradisus is conspe-
cifi c with B. iheringi requires appropriate comparison of 
the holotype with series of the latter species (see J. F. Vilela 
2005).

Brucepattersonius soricinus Hershkovitz, 1998
Short- tailed Brucie, Soricine Brucie

synonym:
Brucepattersonius soricinus Hershkovitz, 1998:232; type 

locality “Ribeirão Fundo, São Paulo, Brazil.”
description:  Described as one of smallest species, 

B. soricinus has relatively shortest tail (Hershkovitz 1998). 
Mean values for 26 specimens include head and body 
length 99 mm, tail length 88 mm, hindfoot length (with 
claw) 25 mm, and ear length 16 mm. Pelage moderately ap-
pressed, fur about 8 mm long, insuffi cient to conceal pin-
nae; dorsum brownish to dark brownish, crown to rump 
brown, hairs with tips minutely tipped blackish, followed 
by ochraceous orange band and dark gray base; guard 
hairs entirely blackish; sides paler than back, with wider 
ochraceous bands, basal portions gray; side color merges 
into grayish chest and belly that may be washed reddish, 
with hairs broadly banded pale ochraceous with bases 
dark gray; throat and chin dominantly gray, hairs directed 
forward; coloration of forelimbs and hindlimbs like that of 
trunk; digital vibrissae sparse, facial vibrissae short, hardly 
reaching ear base when laid back. Skull broad; nasal bones 
long, tapered, extending anterior of incisors by 1– 2 mm, 
tips either rounded or blunt, not squared, and trumpet 
shaped; premaxillary bones do not reach nasal tips; zygo-
matic arches weak, barely spreading beyond greatest width 
of braincase; zygomatic plates narrow, markedly reclined 
posteriorly from bottom to top, hardly visible when viewed 
from above; interorbital region smooth, wide; braincase 
smooth and subglobular in shape; interparietal only 1 or 
2 mm in depth; incisive foramina long and narrow, terminat-
ing slightly behind anterior plane of M1s; palate extends to 
or slightly behind posterior plane of M3; sphenopalatine va-
cuities absent. Molars tetralophodont and hypsodont; molar 
rows parallel sided or slightly convergent posteriorly; both 
M1 and m1 with median fold; enamel of anterior margin 
of m1 more or less crenulated, mesoloph(id)s may be pres-
ent or absent; cusps ovate to subtriangular, cuspids subpris-
matic, opposing pairs in echelon. M3 about two- thirds size 
of m2.

distribution:  This species occurs in southeastern 
and southern Brazil, in the states of São Paulo and Paraná, 
reaching the Mantiqueira massif at its northern limits.

selected localit ies  (Map 104): BRAZIL: Minas 
Gerais, Itamonte, Brejo da Lapa (MNRJ 48018); Paraná, Map 104    Selected localities for Brucepattersonius soricinus (●).
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Akodon azarae has often clouded the utility of anatomical 
(Bianchini and Delupi 1994) and parasitological (Lares-
chi 2000) data. Deltamys differs from A. azarae in having 
darker coloration, more conspicuous tail scales, and a nar-
rower and more gracile skull, especially in regard to the 
rostrum, anterior portions of the frontal bones, and the 
zygomatic arches.

The skull is relatively long and narrow, and with a char-
acteristic tubular- shaped interorbital region. Nasals and 
premaxillae project slightly beyond the incisors, and the 
premaxillae have moderately developed gnathic pro cesses. 
The braincase is slender and infl ated, while the interpari-
etal is exceedingly slender. Zygomatic plates are narrow, 
with straight anterior borders and greatly reduced upper 
free borders. In the squamosal region, the very weak and 
slender descending hamular pro cess divides the subequal 
subsquamosal foramen and postglenoid fenestra. A stout 
alisphenoid strut is present; the carotid circulatory pat-
tern is type 1 (sensu Voss 1988). The tegmen tympani and 
the suspensory pro cess of the squamosal are both well de-
veloped. Incisive foramina are relatively narrow, sharply 
pointed posteriorly, and end at the level of the M1 proto-
cones. The postdiastemal portion of the palate is long and 
wide. The anterior border of the mesopterygoid fossa is 
wide, not reaching past the posterior edges of the M3s. The 
parapterygoid plates are fl at and narrow. Auditory bullae 
are fl attened, and their ventral borders do not extend be-
low a plane defi ned by the molar surfaces. Periotic capsules 
are small, and paroccipital pro cesses are little developed.

The mandible is elongated, slender, and low, with the mas-
seteric crest scarcely developed. The coronoid pro cess is rela-
tively long, projected backward, and the condyloid pro cess is 
elongated. The capsular projection, which lies at the level of 
the middle part of the sigmoid notch, is weakly developed.

The upper incisors are orthodont, ungrooved, and fronted 
by orange enamel. The molars have a moderately developed 
tubercular hypsodonty with usually crested crowns. As in 
many akodontines, in D. kempi the teeth wear rapidly, los-
ing their occlusal pattern. The M1 usually exhibits a mod-
erately developed anteromedian fl exus, but one shorter than 
in Akodonazarae. As in M2, the anteroloph and mesoloph 
are absent. M3 is subcylindrical. The lower molars are en-
larged and simplifi ed. The m1 is slightly larger than m2 in 
young individuals, or subequal to shorter in adults and senile 
animals; its procingulum is wide but anteroposteriorly com-
pressed with a shallow, but distinguishable, anteromedian 
fl exid in juveniles. The m1 appears to be divided into two 
subequal lobules by the opposition of the hypofl exid and the 
mesofl exid; m2 shows a weakly developed protofl exid; and 
m3 is transversely compressed, with a short hypofl exid. E. 
M. González and Pardiñas (2002) provided mean cranial, 
mandibular, and dental mea sure ments.

allocated specimens from Base do Carmo, Fazenda Inter-
vales, Capão Bonito (igniventris), and Estação Biológica 
de Boracéia (soricinus) to Brucepattersonius “sp. 1” be-
cause they formed part of a single clade with very simi-
lar cytochrome-b haplotypes. J. F. Vilela et al. (2006) also 
noted that the haplotypes from these two localities formed 
a strongly supported clade relative to B. griserufescens (in-
cluding albinasus).

Genus Deltamys Thomas, 1917
Ulyses F. J. Pardiñas and Pablo Teta

The monotypic genus Deltamys lives in humid grasslands, 
gallery forest, and marshes of central- eastern Argentina, 
Uruguay, and southern Brazil. Since the original description, 
this taxon has been considered to be a full genus (Gylden-
stolpe 1932; Massoia 1980a) or a subgenus of Akodon 
(Ellerman 1941; Cabrera 1961; Massoia 1964; Reig 1987; 
Musser and Carleton 1993). The morphological analyses 
of Bianchini and Delupi (1994) and E. M. González and 
Massoia (1995), supplemented by chromosomal data (Gen-
tile de Fronza et al. 1979, 1981; E. C. Castro et al. 1991), 
supported the generic status of Deltamys. Massoia (1964), 
Bianchini and Delupi (1994), E. M. González and Massoia 
(1995), E. M. González and Pardiñas (2002), and Teta, 
Cueto, and Suárez (2007) provided summaries of taxonomy, 
morphology, and/or natural history of Deltamys. However, 
we stress that the genus is still poorly known, and the extent 
and pattern of geographic variation deserve further explora-
tion (see Montes et al. 2008). As noted in the introduction 
to the genus Akodon, the phyletic relationship of Deltamys 
vis-à- vis Akodon remains unresolved.

Deltamys kempi is a small mouse (head and body length 
<100 mm), with conspicuously small eyes and dark- colored 
and velvety pelage. The dorsum is shiny blackish brown, 
and the venter is dull brownish gray. The guard hairs 
have dark tips and pale bases, and the under fur is gray-
ish (Massoia 1964). A white patch on the chin is present 
in some populations (Massoia 1964; Bianchini and Delupi 
1994). The tail, only faintly bicolored, is slightly shorter 
than the head plus body and is fi nely haired throughout. 
Mean Based upon 39 males and 29 females from the Ciudad 
Autónoma de Buenos Aires, Argentina, the ratio of tail 
length to head and body length was 0.8, and the ear length 
did not exceed 12 mm (Teta, Cueto, and Suárez 2007:Table 1). 
Males  were signifi cantly larger and heavier than females 
(Teta, Cueto, and Suárez 2007). The hindfeet are narrow 
and have six plantar pads and moderately long claws (ca. 
2.5 mm in adults); ungual tufts are whitish or brown and 
are typically shorter than claws. At least in the Argentinean 
literature, inability to distinguish between D. kempi and 
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Deltamys kempi langguthi Massoia, 1980a:179; nomen 
nudum.

Deltamys kempi kempi: E. M. González and Massoia, 
1995:3; name combination.

Deltamys kempi langguthi E. M. González and Massoia, 
1995:3; type locality: “Uruguay, Montevideo, Parque 
Lecocq” (ca. 34°47′S, 56°22′W, 20 m), Montevideo, 
Uruguay.
description:  As for the genus.
distribution:  Deltamys kempi occurs in a small 

portion of southeastern South America, from northeastern 
Buenos Aires province (ca. 36°30′S) and southern Entre 
Ríos province, through Uruguay to the Brazilian state of 
Rio Grande do Sul (ca. 29°). In Argentina, it is known from 
Delta del Paraná and from several localities bordering the 
Río de La Plata estuary, to at least the southernmost tip of 
Samborombón Bay (Udrizar Sauthier, Abba et al. 2005; 
Teta, Cueto, and Suárez 2007). In Uruguay, it is known 
from the departments of Colonia, San José, Montevideo, 
Canelones, Maldonado, Rocha, Lavalleja, Treinta y Tres, 
Cerro Largo, Durazno, Tacuarembó, and Rivera (E. M. 
González 2001; E. M. González and Pardiñas 2002; E. M. 
González, unpubl. data). Brazilian rec ords are from several 
coastal localities in Rio Grande do Sul state (Montes et al. 
2008). A fossil record for D. kempi is unknown.

selected localit ies  (Map 105): ARGENTINA: 
Entre Ríos, Arroyo Brazo Largo and Arroyo Brazo Chico 
(Massoia 1983); Buenos Aires, Canal 6 and Paraná de las 
Palmas (Massoia and Fornes 1964a), Reserva Ecológica 
Costanera Sur (Teta, Cueto, and Suárez 2007), Reserva El 
Destino (Udrizar Sauthier, Abba et al. 2005), Arroyo Las 
Tijeras (CNP 2377). BRAZIL: Rio Grande do Sul, Tôrres 
(E. C. Castro et al. 1991), Osório (Montes et al. 2008), 
Charqueadas (Montes et al. 2008), Tapes (E. C. Castro et al. 
1991), Taim (Sbalqueiro et al. 1984). URUGUAY: Rivera, 
Minas de Corrales (E. M. González and Massoia 1995); 
Tacuarembó, Paso Baltasar, Arroyo Tres Cruces (E. M. 
González and Massoia 1995), Treinta y Tres, Arrozal 33 (E. 
M. González and Massoia 1995), Lavalleja, Paso Averías, 
Río Cebollatí (E. M. González and Massoia 1995); Rocha, 
Parque Nacional Santa Teresa (E. M. González and Mas-
soia 1995), Laguna de Castillos (Gambarotta et al. 1999); 
Colonia, Playa Ferrando, 2 km E Cnia. Sacramento (E. M. 
González and Massoia 1995), Puente del arroyo Pereira 
sobre RN 1 (E. M. González and Massoia 1995); Canelo-
nes, Laguna del Cisne (E. M. González and Massoia 1995); 
Montevideo, Parque Lecoq (E. M. González and Massoia 
1995).

subspecies :  E. M. González and Massoia (1995) 
segregated populations from Uruguay and Brazil, as D. k. 
langguthi, from the nominotypical race represented by Ar-
gentinean samples. However, neither D’Elía et al. (2003) 

Steppan (1995:Table 5) reported, based on two individ-
uals from Uruguay, that D. kempi has 13 thoracic, 6 lum-
bar, and 29– 30 caudal vertebrae. Teta, Cueto, and Suárez 
(2007) provided information, based on individuals from 
northeastern Buenos Aires province, Argentina, on previ-
ously unknown details of the soft anatomy. There are two 
complete diastemal and four incomplete interdental palatal 
rugae, resembling the pattern described for the boliviensis 
group of Akodon (Myers et al. 1990). Dissection of two 
individuals revealed the existence of a gall bladder, the 
typical condition in the tribe. The stomach is unilocular- 
hemiglandular, with a nearly semicircular bordering fold 
and shallow incisura angularis. The glans penis is short and 
stocky, and covered by small epidermal spines imbedded in 
individual pits. The cartilaginous distal baculum is well 
developed, with the lateral digits about three- fourths the 
length of the medial digit. Only the medial bacular mound 
extrudes distally from the crater rim and is thus visible ex-
ternally. Urethral fl aps are long, taper distally, with well- 
separated tips, and extend beyond the crater rim so as to be 
visible externally. The osseous baculum is short and stout 
with a laterally fl ared base. In general, male genital morphol-
ogy of Deltamys is similar to that of Akodon spp.

synonyms:
Deltamys Thomas, 1917c:98; type species Deltamys kempi 

Thomas, by original designation.
[Akodon] (Deltamys): Ellerman, 1941:414; as subgenus, 

with kempi Thomas listed as sole species.
remarks :  Although Deltamys has been uniformly 

regarded as monotypic, containing the single species D. 
kempi, both chromosomal and molecular sequence diver-
sity suggest at least two, possibly more species than cur-
rently recognized (e.g., K. Ventura et al. 2011; see below).

Deltamys kempi Thomas, 1917
Delta Mouse or Kemp’s Mouse (Ratón Aterciopelado)

synonyms:
Deltamys kempi Thomas, 1917c:98; type locality: “Isla 

Ella, in the delta of the Rio Parana, at the top of the 
La Plata Estuary” (Thomas 1917:95). The exact loca-
tion of this island had been uncertain until, after a 
detailed survey of historical and geographic sources, 
Pardiñas et al. (2007) tentatively located Isla Ella at 
34°22′S, 58°38′W, Delta del Paraná, Buenos Aires, 
Argentina.

Akodon ([Deltamys]) kempi: Ellerman, 1941:414; name 
combination.

Akodon (Deltamys) kempi: Cabrera, 1961:451; name com-
bination.

Akodon obscurus obscurus: Barlow, 1963: 22; name combi-
nation but not Akodon [= Necromys] osbcurus Water-
house.
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signifi cant early spring recruitment to the late spring and 
summer population. Animals of intermediate age consti-
tuted the majority of individuals in autumn and winter and 
to a lesser extent in spring and summer. Very old animals 
 were found mostly in spring and summer. The life span was 
at least 18 months in one individual, and 9 and 15 months 
in two others (Teta, Cueto, and Suárez 2007). Overall sex 
ratio, in this same study area, was 55.1% males and 44.9% 
females.

Autino and Lareschi (1998) and Lareschi and Mauri 
(1998) studied ectoparasites in Argentinean populations, 
including dermanyssoid mites and fl eas. Individuals from 
coastal localities on the Río de La Plata in Argentina (Na-
vone et al, 2009)  were parasitized by the fl eas Polygenis 
(Neopolygenis) atopus and P. (P.) bohlsi bohlsi, the mite 
Androlaelaps mauri, the fl ukes Levinseniella (Monarrhenos) 
cruzi, the tapeworm Rodentolepis sp., and the nematode 
Stilestrongylus sp. Other parasites found in D. kempi from 
Buenos Aires province, Argentina, included the mites Eu-
laelaps stabularis and Laelaps paulistanensis, and the fl eas P. 
(Polygenis) platensis and P. (Polygenis) rimatus (Autino and 
Lareschi 1998; Lareschi and Mauri 1998). Deltamys kempi 
is the type host of Androlaelaps mauri; this mite appears to 
be host specifi c and is ubiquitous on this rodent throughout 
its distribution in Argentina and Uruguay (Lareschi and Get-
tinger 2009). Reca et al. (1996) regarded this species as rare 
in Argentina, but it is likely that the scarcity of rec ords for 
this country is an artifact produced by misidentifi cation of 
Deltamys specimens as Akodon azarae.

remarks :  The recent phylogeographic analysis by 
Montes et al. (2008), based on mitochondrial and nuclear 
gene sequences, obtained a topology composed of two re-
ciprocally monophyletic clades roughly north and south of 
Lagoa dos Patos (Brazil). Thus, a strict application of a 
phyloge ne tic species concept would support the hypothesis 
that each clade constitutes to a separate species. Montes 
et al. (2008) also claimed that there are differences in skull 
proportions between these two groups, but the small size 
of the samples analyzed means that these results should be 
taken with caution. Clearly, the potential existence of more 
than one species in what is now understood as D. kempi 
requires further exploration.

Barlow (1969:23), following personal communication 
with S. Anderson and his own observations, considered 
this species conspecifi c with Necromys obscurus (given 
as Akodon obscurus obscurus). Because of this, and tak-
ing into account the locations of the collecting localities, 
his observations concerning the natural history of “A. o. 
obscurus” in Uruguay may have been based on a mixture 
of data from these two different species. Ximénez et al. 
(1972) partly clarifi ed this situation, stating that at least 
the specimens  housed at the AMNH  were in fact referable 

nor Montes et al. (2008) found support for the recognition 
of subspecies. We currently regard D. kempi as monotypic.

natural history:  Deltamys kempi inhabits 
marshy environments, particularly borders of wetlands, 
fl ooded grassland, and places with reeds and straws usu-
ally without trees (E. M. González and Pardiñas 2002). 
Less commonly, it is also found in woodland with a high 
diversity of trees and shrubs (E. M. González 1996). Most 
of the documented captures in Argentina  were made in 
swamps dominated by the sedges Scirpus giganteus and 
Schoenoplectus californicus, relatively pure stands of the 
Pampa grass Cortaderia selloana, or in areas of dense 
grassy cover in humid, wooded environments (Massoia 
1964; Bianchini and Delupi 1994; Teta, Cueto, and Suárez 
2007). In Uruguay, E. M. González and Pardiñas (2002) 
collected D. kempi in traps placed on fl oating vegetation. 
Despite a predilection for wet environments, this species 
exhibits no special external adaptations for aquatic life and 
has no greater swimming ability than other mice of similar 
size and morphology.

Bianchini and Delupi (1994) considered that the long 
rostrum, morphology of both manus and pes, and claw 
length  were indicative of digging habits and an animalivo-
rous diet. L. M. Miller and Anderson (1977) found that 
body proportions of D. kempi correspond to those of fos-
sorial species. Animals kept in captivity sometimes dug 
but usually foraged on the ground and looked for resting 
sites on the surface (Massoia 1964). The nest of D. kempi, 
made with plant fi bers, is spherical and sometimes placed 
in hollow logs (Massoia 1964). In Uruguay, one nest with 
three young was found in a fallen palm (Syagrus capitata), 
with the cavity entrance 30 cm above ground level (E. M. 
González and Pardiñas 2002). Trapping data indicate that 
D. kempi is nocturnal. Little is known of the diet; the few 
stomachs examined contained insects, a few pieces of seeds, 
and limited remains of green plants. Barn (Tyto alba), Bur-
rowing (Athene cunicularis), and Great Horned Owls (Bubo 
virginianus) are known predators (Massoia 1983; E. M. 
González and Saralegui 1996; Teta, Malzof et al. 2006; see 
E. M. González and Pardiñas 2002 for review).

In northeastern Buenos Aires province, males with scro-
tal testes and females with open vaginas  were caught mostly 
in late winter, spring, and summer; pregnant and lactating 
females  were recorded in spring and summer (Teta, Cueto, 
and Suárez 2007). In Uruguay, Gonzalez (2001) found lac-
tating females in November (late spring) and with embryos 
in December and February (summer). Thus, the reproduc-
tive season seems to start at the late winter/early spring 
and to last until the end of summer/early autumn. Weights 
of reproductive individuals  were 19– 29 g in males and 17– 
28 g in females (Teta, Cueto, and Suárez 2007). Population 
structure in northeastern Buenos Aires province suggested 



222 Mammals of South America

ably signify separate species status and highlight the need 
for a revision of the genus.

Genus Gyldenstolpia Pardiñas, D’Elía, 
and Teta, 2009
Ulyses F. J. Pardiñas and Alexandra M. R. Bezerra

This genus was recently erected for species that had pre-
viously been placed under the name Kunsia fronto and its 
relatives, a group of sigmodontines poorly known from a 
few, scattered fossil and Recent specimens from the Chaco 
and Cerrado biomes of central South America (Hershkov-
itz 1966a; Pardiñas, D’Elía, and Teta 2009). Gyldenstolpia 
includes two species, G. fronto (Winge) and G. planaltensis 
(Avila- Pires), known collectively from fi ve localities (Bezerra 
2011). There are indications that these sigmodontines  were 
widespread in the past (Pardiñas, D’Elía, and Teta 2009).

The history of Gyldenstolpia started with Winge (1887) 
naming Scapteromys fronto, based on a fossil consisting of 
a fragment of the anterior part of a skull found in Lapa da 
Escrivânia Nr. 5, one of the richest fossil sites excavated 
by Peter Lund in the vicinity of Lagoa Santa, Minas Gerais 
state, Brazil. Gyldenstolpe (1932b) added a second piece 
to the puzzle when he described Scapteromys chacoensis 
on the basis of a single specimen, a broken skull and an 
imperfect skin, from the Río de Oro in the Argentinean 
Chaco. Gyldenstolpe (1932b:2) discussed the resemblance 
between the two supposedly separate species, stating that 
“the present species [S. chacöensis] seems . . .  most closely 
allied to the subfossil form named Scapteromys fronto by 
Winge. This species is, however, only known from some 
rather incomplete skull fragments found in caves, and 
external comparison between the two forms is therefore 
impossible. It is rather unlikely, that they are identical as 
their respective type- localities are situated far from each 
other.” Hershkovitz (1966a) erected Kunsia to contain 
chacoensis and fronto as well as the giant forms tomento-
sus Litchtenstein, 1830, principalis Lund, 1840, and gnam-
biquarae Miranda- Ribeiro, 1914. Moreover, Hershkovitz 
(1966a) subsumed chacoensis Gyldenstolpe into fronto 
Winge while retaining it as a valid subspecies. Hershkovitz, 
though recognizing that both taxa  were known from only 
a single specimen from their respective type localities, hy-
pothesized larger distributional ranges for both. Based on 
a larger series of specimens secured during the construction 
of the city of Brasília, Distrito Federal, Brazil, Avila- Pires 
(1972) proposed planaltensis as a new subspecies for K. 
fronto. That same year Reig (1972) referred to K. fronto a 
fossil mandibular fragment from the Quaternary deposits in 
Tarija department, Bolivia, thus extending the prehistoric 
distribution of the genus to that country. Finally, Pardiñas, 

to Deltamys. A critical reexamination of the entire series 
referred by Barlow (1963) to Akodon obscurus obscurus is 
needed to resolve the uncertainty (see E. M. González and 
Massoia 1995).

The karyotype of Deltamys kempi is highly variable, 
with 2n = 35, 36, 37, and 38, but FN = 38 (E. C. Castro 
et al. 1991). Gentile de Fronza et al. (1981) recorded a so-
matic complement of 36 acrocentric chromosomes and a 
single submetacentric chromosome. Chromosome studies 
on 28 specimens collected from two Brazilian populations 
revealed seven different karyotypes, due to two autosomal 
centric fusions (chromosomes 2 with 3 and 9 with 15) in ho-
mozygous and heterozygous states, and a Y-autosome trans-
location present in all males (E. C. Castro et al. 1991). Four 
autosomal centric fusions  were found in 44% of specimens, 
with each rearrangement restricted to a different locality (E. 
C. Castro et al. 1991). In parts of its range, the species ex-
hibits an uncommon multiple sex- chromosome determining 
mechanism of the type X1X1X2X2/X1X2Y (Sbalqueiro et al. 
1984), unique among sigmodontines. However, specimens 
from Esmeralda, Rio Grande do Sul, southern Brazil, had 
a 2n = 40, FN = 40 karyotype, with a normal XX/XY sex 
chromosome system. These are allopatric to the main distri-
bution of D. kempi. Phyloge ne tic analyses based on mtDNA 
grouped these specimens as sister to other D. kempi sam-
ples, and at a divergence up to 12% (K. Ventura et al. 
2011). Both chromosomal and molecular differences prob-

Map 105    Selected localities for Deltamys kempi (●).
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well developed and concealed by large upper free borders 
of the zygomatic plates. The nasofrontal suture is U- or 
V-shaped and extends posteriorly to the point of contact 
of the premaxilla with the frontal. The interorbital region 
is hourglass in shape, but not especially constricted, with 
the lateral frontal borders varying from smoothly to more 
sharply divergent backward. The frontal sinuses are well 
infl ated. The zygomatic plates are broad and medium in 
height; the zygomatic arches are robust, fl are outward, and 
are dorsoventrally enlarged along their anterior one third. 
Postorbital pro cesses are present and conspicuous. The in-
cisive foramina are narrow but long, reaching posteriorly 
to the level of the M1 protocones. The palate is short and 
narrow; the anterior border of the mesopterygoid fossa is 
at the level of the posterior edges of the M3s. Sphenopala-
tine vacuities are reduced to lateral slits. The auditory cap-
sules are medium sized and fl at. A well- developed alisphe-
noid strut divides the foramen ovale. The subsquamosal 
fenestra is typically closed in adults by an enlarged ham-
ular pro cess, and an expanded tegmen tympani partially 
closes the postglenoid foramen.

The upper incisors are orthodont to slightly opisthodont; 
the enamel band is orange, and the dentine fi ssure is straight. 
The molars are quite hypsodont with alternating main cusps 
and usually planate occlusal surfaces. The procingulum of 
M1 lacks an anteromedian fl exus; the mesolophs are greatly 
reduced to absent in M1– 2, and M3 is noticeably cylindri-
cal in shape. Features that characterize the lower molars in-
clude a reduced, subcircular procingulum on m1 without an 
anteromedian fl exid, well- developed mesolophids on m1– 3, 
and noticeable protoconulids associated with protoconids 
on m1. The mandible is robust, short, and moderately high, 
with a well- developed capsular projection.

The highly fragmented distribution of Gyldenstolpia is 
also shared by other sigmodontines in Chaco and Cerrado 
biomes. For example, Juscelinomys, a Cerrado special-
ist, was originally described from Brasília, Distrito Fed-
eral (Moojen 1965), and was more recently recorded from 
northeastern Bolivia, about 1,500 km to the west (Emmons 
1999b). The known range of Kunsia consists of a number 
of isolated localities distributed across 3,000 km from the 
Pampas del Heath in northern Bolivia to Lagoa Santa in 
east- central Brazil (Bezerra, Carmignotto et al. 2007; Terán 
et al. 2008; Pardiñas, D’Elía, and Teta 2009). Other sig-
modontines with larger and more continuous distributions 
also show disjunct areas of occupation, separated by large 
gaps (e.g., Cerradomys; Percequillo et al. 2008). It is un-
clear at present if this fragmented distributional pattern is 
an artifact of limited knowledge or refl ects a disjunction 
of suitable habitats across the arid diagonal that includes 
the Chaco, Cerrado, and Caatinga biomes of central South 
America.

D’Elía, and Teta (2009) revised the “scapteromyine” genera 
(see the introduction to the Akodontini), based on morpho-
logical characters, separating the large and smaller forms 
of Kunsia and placing the latter in their new genus Gylden-
stolpia. These authors also preliminarily discussed part of 
the fossil record associated with this group, a matter that 
requires more thorough investigation.

Morphologically, Gyldenstolpia appears to be close to 
Scapteromys and Kunsia and probably can be placed in 
the Scapteromys division in the Akodontini (sensu D’Elía 
2003a), pending investigation beyond reported similari-
ties among the included genera (Pardiñas, D’Elía, and Teta 
2009). Karyological and molecular data are totally lacking 
for this group of taxa.

Gyldenstolpia is characterized by a unique combina-
tion of traits, including large size, short tail (ca. 55% of 
combined head and body length), hispid dorsal hair, and 
small tail scales, each covered by three hairs; small and 
rounded ears; unicolored manus and pes; large  nasals 
with acute posterior ends reaching the level of the lac-
rimals; distinctive enlargement of the zygomatic arches; 
large incisive foramina reaching the level of the protocones 
of M1s; a denticulate and open U-shaped coronal suture; 
a carotid circulatory pattern with an enlarged stapedial 
foramen and carotid canal, with evidence of the supraor-
bital branch of the stapedial artery on the inferior surface 
of the squamosal and alisphenoid bones (pattern type 1, 
sensu Voss 1988); conspicuous coronal hypsodonty; well- 
developed mesolophid, protolophid, and protoconulid on 
both fi rst and second lower molars; and fi rst lower molar 
with three roots.

Species of Gyldenstolpia are large sigmodontines (total 
length about 300 mm, weight about 150 g) with a semi-
fossorial bauplan exemplifi ed by moderately short (ca. 
10% of head and body length), rounded, and semihidden 
ears and short and somewhat hispid dorsal pelage; small 
eyes, thick and short tail (tail about 110 mm), and well- 
developed and powerful claws on both forefeet and hind-
feet (about 4.5 and 3.7 mm in length, respectively). Color-
ation of the back, pes, manus, and tail is dark wood brown 
to grayish- brown; upper parts of the body with a glistening 
greenish sheen visible under certain lighting conditions; the 
ventral surface is a not sharply contrasting grayish- white. 
The hindfoot has a naked plantar surface and six pads: an 
elongated and distally rounded thenar, a very reduced hy-
pothenar, and four interdigital pads subequal in size. The 
unicolored tail has rigid hairs and subrhomboidal scales. 
As currently understood, there are four pairs of mammae.

The skull is solidly built with a somewhat triangular 
outline when viewed dorsally, especially in G. fronto; the 
skull of G. planaltensis is more elongated. The rostrum 
is moderately long, and the zygomatic notches are both 
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Scapteromys chacoensis Gyldenstolpe, 1932b:1; type lo-
cality “Argentine [sic], Rio de Oro, Chaco Austral” 
(caught in ‘Lagunas de aqua [sic] dulce’ ”; Gyldenstolpe, 
1932b:2). According to Pardiñas et al. (2007), the holo-
type of chacoensis was taken somewhere along the river 
where it crosses the northeastern part of Chaco prov-
ince, Argentina.

Kunsia fronto fronto: Hershkovitz, 1966a:116; name com-
bination.

Scapteromys fronto chacoensis: Hershkovitz, 1966a:116; 
lapsus calami.

G[yldenstolpia]. fronto fronto: Pardiñas, D’Elía, and Teta, 
2009:554; name combination.

G[yldenstolpia]. fronto chacoensis: Pardiñas, D’Elía, and 
Teta, 2009:554; name combination.
description:  General characters as for the genus. 

Largest of two species, with total length ca. 330 mm, length 
of upper toothrow ca. 8.2 mm. Skull robust with more con-
stricted interorbital region, with lateral frontal borders 
moderately sharp and divergent posteriorly, and projected 
anterior upper border of zygomatic plates.

distribution:  The known present- day range of G. 
fronto is limited to a single locality in the northeastern cor-
ner of Chaco province, Argentina. Winge (1887) recorded 
subfossils from cave deposits near Lagoa Santa, Minas 
Gerais, Brazil.

selected localit ies  (Map 106): ARGENTINA: 
Chaco, Río de Oro (type locality of Scapteromys chacoen-
sis Gyldenstolpe).

subspecies :  Pardiñas, D’Elía, and Teta (2009) recog-
nized two subspecies, G. fronto chacoensis and †G. fronto 
fronto, both restricted to their respective type localities. 
Gyldenstolpia f. chacoensis is slightly larger than G. f. 
fronto and characterized by a U-shaped nasofrontal suture 
(V-shaped in fronto), a slightly acute anteriormost point 
of the nasals (condition unknown in fronto), the anterior 
border of zygomatic plates with distinct dorsal spines (less 
conspicuous in fronto), sharp lateral edges of the frontals 
(smooth in fronto), and a straight jugal- maxillary suture 
(condition unknown in fronto).

natural history:  No details of ecol ogy have been 
reported.

remarks :  Gyldenstolpia f. fronto is known from only 
four fossils of Quaternary age recovered in two caves from 
the Lagoa Santa area, Lapa da Escrivânia Nr. 5, the type 
locality, and Lapa da Serra das Abelhas (Pardiñas, D’Elía, 
and Teta 2009). According to Winge (1887:4), fronto was 
not represented in the recent fauna sampled by Lund from 
Minas Gerais state, Brazil. The holotype and unique speci-
men of G. f. chacoensis was collected in 1896, and there 
have been no new rec ords since then. It is highly likely that 
G. fronto is now extinct.

All nominal taxa of Gyldenstolpia are classifi ed as 
Endangered, both in the 2011 IUCN Red List (Pardiñas, 
D’Elía et al. 2008) and the offi cial list of Brazilian species 
at risk of extinction (A. B. M. Machado et al. 2008). The 
few and old rec ords of G. planaltensis, in addition to its 
fragmented distribution, suggest that this species is already 
extinct or headed for extinction due to the loss of its spe-
cialized habitat (Bezerra 2011). The conservation status 
of G. fronto is presumably worse because this species is 
known only from the type series.

synonyms:
Scapteromys: Winge, 1887:44; part (description of fronto); 

not Scapteromys Water house.
Kunsia: Hershkovitz, 1966a:112; part (listing of fronto); 

not Kunsia Hershkovitz.
Gyldenstolpia Pardiñas, D’Elía, and Teta, 2009:552; type spe-

cies Scapteromys fronto Winge, by original designation.
remarks :  Although the date printed on the jour-

nal issue in which Gyldenstolpia was published reads 
“jul./dez.2008” (i.e., July/December 2008), this issue of 
the Arquivos do Museu Nacional was not released until 
2009, and thus that year must be taken as the year of 
publication for nomenclatural purposes. Recognized spe-
cies and subspecies in Gyldenstolpia are based on few and 
fragmentary specimens of different ages and geographic 
provenances. Morphological features that putatively 
distinguish these entities are subtle and perhaps merely 
refl ect poorly assessed intrapopulational variation. Soft 
anatomy is almost unknown for any representative of 
Gyldenstolpia, despite the capture of several specimens 
in early 1990; no specimen as yet has been preserved 
in fl uid. The classifi cation used  here is that of Pardiñas, 
D’Elía, and Teta (2009).

KEY TO THE SPECIES OF GYLDENSTOLPIA:
1. Skull robust; anterior border of the zygomatic plates 

moderately projected forward; upper toothrow >7.5 mm  
. . . . . . . . . . . . . . . . . . . . . . . . . . .Gyldenstolpia fronto

1′. Skull more delicate; anterior border of the zygomatic 
plates rounded; upper toothrow <7.5 mm. . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . Gyldenstolpia planaltensis

Gyldenstolpia fronto (Winge, 1887)
Fossorial Giant Rat

synonyms:
Scapteromys fronto Winge, 1887:44; type locality “Lapa 

da Escrivania [= Lapa da Escrivânia] Nr. 5,” a cave- 
chamber excavated by Peter W. Lund near Lagoa 
Santa, Minas Gerais, Brazil. The exact location of this 
cave is unknown, but was probably not far from the 
city of Lagoa Santa, 20 km N Belo Horizonte, Minas 
Gerais.
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subspecies :  Gyldenstolpia planaltensis is monotypic.
natural history:  The semifossorial bauplan of 

G. planaltensis suggests specialization for life in palustrine 
habitats and a digging search strategy for food (see Pardiñas, 
D’Elía, and Teta 2009). There is no indication of burrow use 
or construction by this species. Available data suggest that 
this rodent lives in grasslands that are probably at least 
seasonally fl ooded, and is associated with marshes and/
or other fresh water bodies (Avila- Pires 1972; Langguth, 
Limeira, and Franco 1997; Marinho- Filho et al. 1998). 
The specimen from Serra do Roncador, Mato Grosso state, 
was caught in a transect of 7 km × 20 m, through a vege-
tation type described as “cerrado sensu stricto” (Bezerra 
2011), a plant association of the Cerrado biome that is 
dominated by dense savanna in which trees and shrubs, 
ca. 3– 8 m in height, comprise up to 40% of the arboreal 
cover. Data concerning feeding habits, reproduction, para-
sitology, predators, or other aspects of the natural history 
are lacking.

remarks :  The specimen from Serra do Roncador 
departs slightly in cranial morphology from the series of 
planaltensis collected in Brasília, Distrito Federal, particu-
larly in shape of the zygomatic plates. Until samples of 
some size are available from multiple localities, the signifi -
cance of this apparent difference will remain obscure.

Genus Juscelinomys Moojen, 1965
Louise H. Emmons

Species of this genus are medium- sized, soft- furred rats 
with an akodontine body shape very like that of Oxy-
mycterus spp. The pelage is reddish or olivaceous, and the 
short tail is 60– 70% of the head and body length, thick at 
the base, tapering to the tip, and completely clothed above 
with stiff blackish or reddish hairs. The ears are short and 
well clothed with hair on both sides. The toes of the fore-
foot are short, with greatly elongated claws on the mid-
dle three digits. The genus can be distinguished from all 
other Akodontini by the combination of broad and unusu-
ally long mesopterygoid fossa and narrow and extremely 
long parapterygoid plates with smoothly convex posterior 
margins. It can be distinguished from Oxymycterus by the 
absence of the trumpet- shaped forward projection of the 
nasals and premaxillaries beyond the incisors that is typi-
cal of that genus (description largely from Moojen 1965; 
and Emmons 1999b). The lower fi rst molar has an antero-
median fl exus. In Juscelinomys spp., the mandible is slen-
der and dorsoventrally narrow; the sigmoid notch between 
the coronoid and condyloid pro cesses is long, shallow, and 
nearly horizontal, and the coronoid pro cess is a short, slen-
der, posteriorly pointing hook, extending about a third of 

Gyldenstolpia planaltensis (Avila- Pires, 1972)
Cerrado Giant Rat

synonyms:
Kunsia fronto planaltensis Avila- Pires, 1972:421; type lo-

cality “Parque Zoobotânico de Brasília, Distrito Fed-
eral,” Jardim Zoológico de Brasília Sgt. Sílvio Delmar 
Hollembach [15°51′S, 47°56′W], Brasília, Distrito Fed-
eral, Brazil (see Pardiñas, D’Elía, and Teta 2009:566).

Gyldenstolpia planaltensis Pardiñas, D’Elía, and Teta, 
2009:564; fi rst use of current name combination.
description:  General characters as for the genus; 

smaller than G. fronto, with total length ca. 275 mm, length 
of upper toothrow ca. 7.3 mm. Skull more delicate, with 
more elongated interorbital region, frontals with smooth 
lateral edges, and anterior edges of zygomatic plates not 
specially projected as spines.

distribution:  Bezerra (2011) reviewed known lo-
calities; G. planaltensis is endemic to the central plateau 
of west- central Brazil, with two occurrences near Brasília, 
Distrito Federal, and one in the Serra do Roncador, Mato 
Grosso state.

selected localit ies  (Map 106): BRAZIL: Dis-
trito Federal, Planaltina, Águas Emendadas Ecological Sta-
tion (Marinho- Filho et al. 1998, cited as Kunsia tomento-
sus, see Bezerra, Carmignotto et al. 2007; Pardiñas, D’Elía, 
and Teta 2009), Sgt. Silvio Delmar Hollembach Brasília 
Zoological Garden (type locality of Kunsia fronto planal-
tensis Avila- Pires); Mato Grosso, Ribeirão Cascalheira, R3 
Serra do Roncador (Bezerra 2011).

Map 106    Selected localities for Gyldenstolpia fronto ( ) and Gyldenstolpia 
planaltensis (●). Contour line = 2,000 m.
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KEY TO THE SPECIES OF JUSCELINOMYS:
1. Upper parts ochraceous orange lined with black; ear 

length <15 mm; M1 with anteromedian fl exus  . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Juscelinomys candango

1′. Upper parts olivaceous (hairs agouti); ear length 
≥16 mm; M1 lacking anteromedian fl exus  . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . Juscelinomys huanchacae

Juscelinomys candango Moojen, 1965
Candango Akodont

synonym:
Juscelinomys candango Moojen, 1965:281; type locality 

“terrenos da Fundação Zoobotánica de Brasília (alt. 
1,030 m), Distrito Federal,” Brazil.
description  (from Moojen 1965 and Emmons 

1999b): Medium sized, with head and body length 128– 
155 mm, with short tail about 70% of head and body length. 
Upper parts strongly tinged rusty orange, with individual 
hairs gray- based and with either orange or black tips, so 
overall impression of pelage is reddish, streaked with black; 
mystacial area, cheeks, and eye- rings pure orange; nose com-
pletely hairy except between nostrils; under parts orange- 
buff, with sharp transition from dorsal color on sides; ven-
tral hairs pale based, but with some individuals having sooty 
patches on under parts, which may be due to soiling. Ears 
small (12 to 15 mm) and fully haired on back and on inter-
nal, lateral surface; tail short and broad at the base, fully 
clothed with hairs, black basally with orange tips; generally 
blackish above and more orange below. Feet dusky washed 
with ochraceous; ungual tufts sparse, on hind toes few hairs 
do not reach tips of claws. Vibrissae fi ne and inconspicuous; 
mystacials reach to just behind eye when pressed back; no 
genals evident; two inconspicuous superciliary vibrissae.

Skull slightly convex dorsally in lateral view, with fron-
tal bones adjacent to nasals (frontal sinus) slightly swol-
len; each zygomatic arch in lateral view forms smooth, 
downward curve to meet squamosal; incisive foramina 
reach to centers of M1s, are broad and parallel sided 
posteriorly, but narrow with slight step for anterior one- 
quarter of their length; parapterygoid fossa broad ante-
riorly with lateral edge forming nearly straight line from 
behind toothrow; supraorbital edges smooth and without 
beading, and viewed dorsally, narrowest part of interor-
bital constriction rounded and does not form sharp angle. 
Both upper and lower fi rst molars have anteromedian 
fl exi; anterolophs/ids and mesolophs/ids prominent in M1/
m1 and M2/m2.

distribution:  Juscelinomys candangois known 
only from its type locality in the Distrito Federal, Brazil.

selected localit ies  (Map 107): BRAZIL: Dis-
trito Federal, Fundação Zoobotánica de Brasília (type lo-
cality of Juscelinomys candango).

the way across the notch (mea sured to the edge of the ar-
ticular surface of the condyloid pro cess). The angular pro-
cess is slender below a deep notch and slender coronoid 
pro cess (illustrated in Emmons 1999b). In Oxymycterus 
spp., the mandible is deep, with the sigmoid notch short, 
and the coronoid pro cess generally strongly hooked so as 
to reach higher than the robust condyloid pro cess. The an-
gular pro cess is short and blunt, below a shallow notch 
(illustrated in Hershkovitz 1994), but not always (Jayat, 
D’Elía et al. 2008). The fully haired, thick tail is distinc-
tive. Kunsia has such a tail, but does not otherwise re-
semble Juscelinomys.

Jayat, D’Elía et al. (2008:35) supported a close relation-
ship between Juscelinomys and Oxymycterus but showed 
that Juscelinomys huanchacae may fall in the clade of Oxy-
mycterus spp.: “in the ML [maximum likelihood] analysis 
Oxymycterus appears paraphyletic with respect to Jusceli-
nomys or, depending on the placement of the root of the 
tree, to a clade formed by the remaining outgroups. As this 
study was not designed to test akodontine generic limits 
nor relationships among genera, we do not further discuss 
this issue.” Pending a more thorough analysis, Moojen’s 
genus is retained for these species. The two known species 
are from the Cerrado biome in grass- dominated habitats.

This genus was erected in 1965 to include one living 
species from central Brazil and provisional inclusion of 
Winge’s (1887:36) Oxymycterus talpinus, a Lund fossil 
from Lagoa Santa. Moojen (1965) admitted that Winge’s 
fi gures of Oxymycterus talpinus  were not detailed enough 
for certain assignment. I exclude it from the genus because 
the cheek teeth of the specimen from which Winge’s fi gure 
of the holotype was drawn are not the correct shape for 
the genus (Winge 1887:plate II, Fig. 13; L. H. Emmons, 
pers. obs. of a recent photo; see also Brucepattersonius ac-
count, which includes Oxymycterus talpinus Winge in the 
synonymy of B. iheringi). “Juscelinomys vulpinus (Winge, 
1887),” listed by G. A. B. Fonseca et al. (1996:28) among 
living species of Brazil, is an apparent confusion with talpi-
nus Winge. Lund’s Mus vulpinus is considered a synonym 
of Cerradomys subfl avus (Musser and Carleton 2005; 
see that account) and is not near Juscelinomys. Emmons 
(1999b) described two additional species of Juscelinomys 
from Bolivia, each from a single specimen. Subsequently, 
Emmons and Patton (2012), based on a larger series of 
specimens, and including molecular comparisons, reduced 
J. guaporensis to a subjective synonym of J. huanchacae. 
Because Moojen (1965) did not explicitly designate a type 
for the genus, in which he included two species, I  here select 
J. candango Moojen as the type species of Juscelinomys.

synonym:
Juscelinomys Moojen, 1965:281; type species Juscelinomys 

candango Moojen, by subsequent designation, herein.
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only nine specimens collected in 1960 by three collectors 
or projects (Pedro Brito, Ary, and O. P. Belem). Despite 
intensive efforts to capture additional individuals (e.g., 
Hershkovitz 1998), no others have ever been found. I have 
captured J. huanchacae quite easily with standard bait and 
large Sherman or Tomahawk traps, so the rarity of J. can-
dango is likely to be genuine and not just a result of low 
trapability. Because it may be critically endangered or ex-
tinct, efforts should be made to document its presence and 
location.

Juscelinomys huanchacae Emmons, 1999
Huanchaca Akodont

synonyms:
Juscelinomys huanchacae Emmons, 1999b:3; type local-

ity “Bolivia: Santa Cruz; Provincia Velasco, Serranía 
de Huanchaca, Parque Nacional Noel Kempff Mer-
cado, Campamento “Huanchaca II.” [S] 14°31′25″; W 
60°44′22″, elev. 700 m.”

Juscelinomys guaporensis Emmons, 1999b:4; type local-
ity “Bolivia: Santa Cruz; Prov. Velasco, Parque Nacio-
nal Noel Kempff Mercado, Flor de Oro; 13°33.25′S; 
61°00.51′W, elev. 210 m.”
description:  General color uniform olivaceous, 

with color derived from mixture of yellow- and black- tipped 
hair; pelage 10– 12 mm long at midback, with pale gray base, 
darkening to blackish at midlength, either tipped black or 
broadly ochraceous yellow with or without a narrow termi-
nal black tip; color of sides similar to that of dorsum. Ven-
tral pelage uniformly gray- based, tinged with buff or pale 
gray; sides of muzzle paler, washed with ochraceous yellow; 
chin and circumoral region whitish or yellowish; ears well- 
clothed inside and out with short, pale- tipped hairs, rim 
with slight, pale fringe; hair of forefeet and hindfeet with 
dusky bases and white tips; ungual tufts silvery. Claw of cen-
tral digit of manus 5– 6 mm in length. Tail completely cov-
ered with stiff hairs, predominately black, contrasting with 
body color above; paler, washed with pale buff below, palest 
near base, but not conspicuously bicolored. Four pairs of 
mammae, one pectoral, one axillary, one lower abdominal, 
and one inguinal. Vibrissae short, fi ne, and inconspicuous; 
mystacial vibrissae reach to behind eye; no genal vibrissae 
evident; and two superciliary vibrissae diffi cult to distin-
guish from pelage hairs; no vibrissae evident on forelegs.

Skull narrow, and rostrum broad; posterior part of su-
praorbital ridge sharp and not beaded. When viewed lat-
erally, forward projection of frontal bones beside nasals 
(frontal sinus) slightly to markedly infl ated dorsally, most 
prominently in younger individuals, producing marked 
convexity of skull. Anterior premaxillary bones and na-
sals not projected forward and upward into trumpet 
shape  beyond incisors. Incisive foramina long and wide; 

subspecies :  Juscelinomys candango is monotypic.
natural history:  This species is known from 

campo cerrado habitat in the Cerrado biome of central 
Brazil, an area of grasslands with sparse trees (see pho-
tos in Hershkovitz 1998). It uses burrows, to which lead 
bare access paths packed with dirt excavated from these 
burrows. Two tunnels, oval in cross- section and 9 cm at 
the widest diameter, leave the surface and meet at a nest 
chamber about 80 cm belowground. The nests are poorly 
furnished with pieces of grass and fi ne roots. Moojen 
(1965) included photos of living animals and of a bur-
row. Stomachs contained unidentifi ed fi brous plant mate-
rial and 10 to 20 large ants. Moojen (1965) noted that 
the tail is fragile and that several specimens have short or 
missing tails.

remarks :  In the original description, Moojen (1965) 
designated the holotype as female MNRJ 22.807. The 
specimen has been renumbered, and it is now cata logued 
as MNRJ 23870. I am confi dent that the short ear- length 
given in Moojen’s (1965) original table (there are no mea-
sure ments on the skin labels) was mea sured from the notch 
because he states of the holotype “orelha interna, 15 mm.” 
Although he was not the collector and may not have made 
the mea sure ments himself, his manual for preparation 
of specimens shows the ear as mea sured from the inter-
nal notch (Moojen 1943b), which I assume was then the 
standard in his research group. This species is known from 

Map 107    Selected localities for Juscelinomys candango (●) and Juscelinomys 
huanchacae ( ). Contour line = 2,000 m.
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Emmons (2009, and unpubl. data) observed the popula-
tion of this species go to apparent extinction (0 individu-
als captured) for three successive years, followed by partial 
recovery, two more years of absence, then presence again 
in 2012. This suggests that this species may be suscepti-
ble to population swings that lead to local extinction of 
fragmented demes, a possible scenario also in the case of 
J. candango. Agroindustry and cattle raising on grasslands 
planted with exotic species have already destroyed much of 
the natural savannas of the Cerrado, particularly in the re-
gion between the localities of the two Juscelinomys species. 
Biofuel production threatens nearly all of the rest. Juscelino-
mys candango is not currently known to occur at any local-
ity, and J. huanchacae is known only from sporadic presence 
in savanna fragments. Targeted conservation action may be 
needed to ensure a future for this genus.

Genus Kunsia Hershkovitz, 1966
Alexandra M. R. Bezerra

The genus Kunsia contains a single species, K. tomento-
sus (Litchtenstein, 1830), distributed in tropical open 
grasslands and savannas at elevations from 60 to 750 m 
in central Brazil and northern Bolivia (Musser and Car-
leton 2005; Bezerra, Carmignotto et al. 2007; Terán, 
Ayala, and Hurtado 2008). Fossil specimens of Kunsia 
are known from Brazilian cave deposits (Winge 1887) at 
Lagoa Santa in Minas Gerais state, some of which may 
date from the Late Pleistocene. Except as noted other-
wise, the following account is based on Hershkovitz 
(1966a), Bezerra, Carmignotto et al. (2007), and Pardi-
ñas, D’Elía, and Teta (2009), which should be consulted 
for additional details concerning taxonomy, morphology, 
and geographic distribution.

Kunsia tomentosus is a rare, large, semifossorial ro-
dent, the largest of the extant Sigmodontinae (head and 
body length 185– 287 mm and mass 241– 654 g). It has 
harsh and dense fur; proportionally short limbs with 
large and powerful feet and claws; small and round ears; 
and a unicolored, short tail (less than half of the head 
plus body length) sparsely covered with short, unbanded 
hair and large subrectangular scales, with fi ve to seven 
hairs per scale. The dorsum is dark gray, and the venter 
is grayish, without a sharp demarcation laterally between 
dorsal and ventral colors. The pinnae are covered with 
short hairs colored like the dorsal pelage. There are four 
pairs of mammae.

There are fi ve digits on the manus; digits II to V have 
long claws (almost equal in length to the digit), and the 
pollex is reduced with a pointed nail. The plantar surface 
of the manus has fi ve pads: three interdigital pads (II, III, 

bony palate shorter than toothrows, with anterior mar-
gin of mesopterygoid fossa reaching forward of posterior 
edges of M3s; sphenopalatine vacuities present; carotid 
arterial circulation characterized by prominent squamosal- 
alisphenoid groove and sphenofrontal foramen; foramen 
ovale opens lateral to parapterygoid pro cesses, nearly in 
vertical plane, and covered with broad alisphenoid strut; 
trough for maxillary- buccinator nerve above foramen ovale 
broad and prominent auditory bullae small, appressed to ba-
sioccipital bone; stapedial foramen and carotid canal large 
and prominent. Posterior tip of jugal- squamosal suture on 
internal face of zygomatic arch does not extend onto bend 
on squamosal portion. Mandible slender; small, sharply 
hooked coronoid pro cess at same height as condyloid pro-
cess, with wide, shallow notch between them; angular pro-
cess of mandible slender. An anteromedian fl exus present on 
m1, but absent on M1. Toothwear rapidly eliminates most 
occlusal detail. Incisors faced with orange enamel.

distribution:  Juscelinomys huanchacae is known 
from eastern Bolivia, only from the type locality and three 
other localities in Parque Nacional Noel Kempff Mer-
cado. The maximum distance between known localities is 
117 km.

selected localit ies  (Map 107): BOLIVIA: Santa 
Cruz, Campamento Huanchaca II, Parque Nacional Noel 
Kempff Mercado (type locality of Juscelinomys huanchacae 
Emmons), Campamento Los Fierros, Parque Nacional Noel 
Kempff Mercado (USNM 584512), Campamento Mang-
abalito, Parque Nacional Noel Kempff Mercado (USNM 
584508), Puesto Flor de Oro, Parque Nacional Noel 
Kempff Mercado (type locality of Juscelinomys guaporensis 
Emmons).

subspecies :  I treat Juscelinomys huanchacae as mono-
typic.

natural history:  The type locality (Huanchaca 
II) is on the Huanchaca or Caparuch tableland massif (me-
seta) at 700 m in a patch of wet open savanna with scattered 
short trees. Other specimens  were captured in well- drained 
grasslands interspersed with woody shrubs and trees in the 
lowlands at the foot of the tableland (200 m elevation). This 
species was readily captured and recaptured in large Sher-
man traps with oatmeal- based baits. A male and female 
 were often successively captured in a given trap. Stomach 
contents included adult ants and insect larvae as well as 
small amounts of plant tissue. Many females  were pregnant 
or lactating in early October (late dry– early rainy season), 
but few other months  were sampled. Embryo numbers  were 
1 to 3 (N = 3). Burrows  were not identifi ed.

The tail- skin breaks easily and slips off at any point 
along its length, and many individuals have short or en-
tirely missing tails. Study skins are extremely greasy, and 
exude oil. Over 12 years of trapping a standard plot, 
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cingulum. Occlusal surfaces of both M3 and m3 are sub-
triangular in outline and reduced in size relative to M2 and 
m2, respectively.

Vertebrae counts for Kunsia are 12 thoracic, 6 lumbar, 
3 sacral, and 23 caudal. Miranda- Ribeiro (1914) discussed 
several aspects of postcranial anatomy.

The stomach is unilocular- pouched, with an incisura an-
gularis that does not extend beyond the level of the esopha-
geal opening. Both the antrum and corpus are covered by 
cornifi ed epithelium, and glandular epithelium is confi ned 
to a diverticulum located on the greater curvature of the 
stomach. A large, saccular gall bladder is present.

The male phallus of Kunsia (described and fi gured by 
Bezerra 2005) is straight, elongate, and subcylindrical, 
with simple spinous epidermis covering the body wall and 
edge of the crater. The bacular mound is spineless and 
slightly trifurcate, and is supported by a reduced tridigitate 
bacular cartilage. The urethral fl ap is bilobed, and the dor-
sal papilla is simple, dorsoventrally fl attened, and spine-
less. The proximal portion of the osseous baculum has a 
heart- like shape.

synonyms:
Mus: Lichtenstein, 1830:plate 33, Fig. 1, and unnum-

bered text; part (description of tomentosus); not Mus 
Linnaeus.

Mus: Lund, 1840b [1841c:276]; part (description of prin-
cipalis); not Mus Linnaeus.

Scapteromys: Winge, 1887:42; part (listing of principalis); 
not Scapteromys Water house.

Scapteromys: Miranda- Ribeiro, 1914:37; part (description 
of gnambiquarae); not Scapteromys Water house.

Kunsia Hershkovitz, 1966a:112; type species Mus tomen-
tosus Lichtenstein, by original designation.
remarks :  Kunsia was originally included two spe-

cies: K. fronto (Winge) and K. tomentosus (Litchten-
stein) (Hershkotivz 1966a; Musser and Carleton 2005). 
However, the recent review by Pardiñas, D’Elía, and Teta 
(2009) transferred fronto to the new genus Gyldenstol-
pia, leaving Kunsia monotypic, with the single species K. 
tomentosus.

Kunsia tomentosus (Lichtenstein, 1830)
Woolly Giant Rat

synonyms:
Mus tomentosus Lichtenstein, 1830:plate 33, Fig. 1, and 

unnumbered text page; type locality “waldigen Geg-
enden am Uruguay”; country unknown, restricted to 
the Río Uruguay in southeastern Brazil (Hershkovitz 
1966a:120).

Mus principalis Lund, 1839b:208; nomen nudum.
Mus principalis Lund, 1840b [1841c:276]; type locality 

“Rio das Velhas’s Floddal” (Lund 1841c:292, 294) but 

IV) and two proximal (carpal) pads, the thenar (at base 
of the pollex) and the hypothenar. The interdigital pads 
are small, rounded, and equidistant. The carpal pads are 
larger, elongate, wide, and separated. There is corrugated 
skin between the pads. The hindfeet have fi ve digits, the 
shortest of which are digits I and V. The plantar surfaces of 
the hindfeet have four small and rounded interdigital pads 
and two tarsal pads (a reduced hypothenar and a thenar 
pad). The thenar pad appears elongated in dry skin prepa-
rations, but can be seen to be a small oval pad in fresh 
specimens. Corrugated skin also occurs between the distal 
pads and the thenar and hypothenar pads; the remainder 
of the plantar surface is smooth. There is no webbing be-
tween digits in either manus and pes.

The skull is robust, with thick bones; the rostrum is 
strong and short; the interorbital region is narrow; and 
both occipital and lambdoidal crests are well developed. 
Zygomatic arches have a medial dorsoventral widening in-
volving both the jugal and maxilla. Zygomatic plates are 
high and very broad, with their anterior borders nearly 
perpendicular and adjacent to the nasolacrimal capsules; a 
well- developed spine is present on the upper corner. Zygo-
matic notches are well developed but appear nearly closed. 
Nasal bones are scalloped distally; the nasofrontal suture 
is straight. Incisive foramina extend posteriorly to the level 
of the anterior roots of M1s. The mesopterygoid fossa is 
wide and may have a short palatine median pro cess on its 
anterior border, giving it a W-shape. Tympanic bullae are 
infl ated. The carotid circulation is primitive (pattern 1 of 
Voss 1988), with a large stapedial foramen, a groove on 
the inside of the squamosal and alisphenoid, and a sphe-
nofrontal foramen present. Some specimens show a con-
spicuous small foramen on the alisphenoid bone anterior 
to the squamosal- alisphenoid groove, at the intersection 
with masticatory- buccinator nerve trough (see Carleton 
and Musser 1989:Fig. 20B). The mandible is robust, with 
a short transverse portion and high ascending ramus, short 
coronoid pro cess, wide and rounded condyloid pro cess, and 
a short angular pro cess that defi nes a shallow lunar notch. 
The capsular projection is well developed, and located me-
dially between the coronoid and condyloid pro cesses.

Kunsia has strong, smoothly faced, and orthodont up-
per incisors. The upper molar rows are parallel; molars are 
conspicuously and unilaterally hypsodont; and upper mo-
lars, when worn, are planed and trilophodont, as major 
folds become closed quickly with wear. M1 is transversally 
expanded, with the procingulum narrowing anteroposte-
riorly. An anteromedian fl exus/fl exid persists on both M1 
and m1 in all wear stages. Mesolophs and mesolophids are 
greatly reduced or absent. M3 is cylindrical in occlusal out-
line; it retains a major mesofossette but lacks a hypofl exus. 
The fi rst lower molar has four roots and an anterolabial 



230 Mammals of South America

das Araras (Bezerra, Carmignotto et al. 2007), Expedition 
Base Camp, 260 km north of Xavantina, Serra do Ronca-
dor (Bezerra, Carmignotto et al. 2007); Minas Gerais, La-
goa Santa, near Rio das Velhas (type locality of Mus prin-
cipalis Lund); Rondônia, Vilhena, Fazenda Planalto (J. A. 
Miranda et al. 1999).

subspecies :  Hershkovitz (1966a) recognized two 
subspecies, the widely distributed nominotypical form 
(with Scapteromys gnambiquarae Miranda- Ribeiro re-
garded as a synonym) and K. t. principalis Lund, restricted 
to Lagoa Santa, Minas Gerais state, Brazil. Pardiñas, 
D’Elía, and Teta (2009) followed suit, but concluded that 
differences between the two supposed taxa are subtle and 
may simply represent individual or age variation.

natural history:  Kunsia is known from tropical 
grasslands and savannas in the Cerrado and Pampas bi-
omes in Brazil and Bolivia, respectively. Three rec ords are 
also known from savanna enclaves on the southern and 
southwestern margins of the lowland Amazon rainforest, 
including Vilhena and Humaitá in Brazil and the Pampas 
del Heath on the border of Bolivia and Peru (Bezerra, Car-
mignotto et al. 2007; Terán, Ayala, and Hurtado 2008). 
Emmons (1998) recorded the species from lowland savanna 
to pampas on top of the Serranía Huanchaca in the Parque 
Nacional Noel Kempff Mercado in eastern Bolivia. Prob-
ably because of their large size, K. tomentosus has not been 
trapped often, and most specimens have been taken in pitfall 
and Tomahawk traps, but the single specimen from La Paz 
department, Bolivia, was captured in a medium- sized Sher-
man trap (7.62 × 8.89 × 22.86 cm). The few data available 
indicate that K. tomentosus is semifossorial, feeding on the 
roots of grasses and other vegetation as well as arthropods. 
Breeding may be seasonal, as pregnant females  were cap-
tured in the dry season (July, a female with three embryos 
at Estação Ecológica Serra das Araras, Mato Grosso) and 
early wet season (October, a female with one embryo at 
Parque Nacional das Emas, Goiás). A young individual 
was captured in early wet season (October) at Parque Na-
cional das Emas (F. H. G. Rodrigues et al. 2002; Bezerra, 
Carmignotto et al. 2007).

remarks :  The type locality of K. tomentosus is ques-
tionable, even as restricted by Hershkovitz (1966a) to the 
Rio Uruguay, in southeastern Brazil, between the states of 
Rio Grande do Sul and Santa Catarina. This site is well 
south of the known type of habitat and geographic range 
for the species, with the closest locality in the Parque Na-
cional das Emas in Goiás state, Brazil, nearly 1,000 km to 
the north (Bezerra, Carmignotto et al. 2007).

The karyotype of K. tomentosus consists of 2n = 44 
and FN = 42, with 21 pairs of acrocentric autosomes, a 
medium- sized acrocentric X chromosome, and a small ac-
rocentric Y (J. A. Miranda et al. 1999).

listed as “Lapa da Escrivania [= Lapa da Escrivânia] Nr. 
5” (Winge 1887:42), a cave excavated by P. W. Lund 
near Lagoa Santa, Minas Gerais, Brazil.

[Hesperomys (Scapteromys)] tomentosus: Peters, 1861:147; 
name combination.

H[esperomys. (Scapteromys)] tomentosus: Thomas, 1884: 
449; name combination.

Scapteromys principalis: Winge, 1887:42; name combi-
nation.

[Scapteromys] tomentosus: E.- L. Trouessart, 1897:534; 
name combination.

Scapteromys gnambiquarae Miranda- Ribeiro, 1914:37; 
type locality not given in the original description, but re-
stricted to Campos Novos, Mato Grosso, Brazil, by Mas-
soia and Fornes (1965a:6; see also Moojen 1952b:80).

Scapteromys principalis principalis: Massoia and Fornes, 
1965a:4; name combination.

Scapteromys principalis gnambiquarae: Massoia and 
Fornes, 1965a:6; name combination.

Kunsia tomentosus tomentosus: Hershkovitz, 1966a:119; 
name combination.

Kunsia tomentosus principalis: Hershkovitz, 1966a:122; 
name combination.
description:  As for the genus.
distribution:  Recent rec ords of Kunsia tomento-

sus are from Goiás, Mato Grosso, Rondônia, and Ama-
zonas states, in Brazil, and northern and eastern Bolivia 
from Beni, La Paz, and Santa Cruz departments (Hersh-
kovitz 1966a; Emmons 1999b; J. A. Miranda et al. 1999; 
Santos- Filho, Silva, and Silva 2001; F. H. G. Rodrigues 
et al. 2002; Bezerra, Carmignotto et al. 2007; Terán, Ayala, 
and Hurtado 2008). Pleistocene remains are known from 
Lagoa Santa, Minas Gerais (Lund 1839b, 1840b, 1841c; 
Winge 1887) and Japonês Cave in Bella Vista Municipality, 
Mato Grosso do Sul, Brazil (Salles et al. 2006). Hershkovitz 
(1966a) gave an elevational range from 200 to 1,000 m; 
Bezerra, Carmignotto et al. (2007) recorded localities from 
60 to 750 m.

selected localit ies  (Map 108): BOLIVIA: Beni, 
San Joaquín, Monte del Río Machupo (USNM 364760); 
La Paz, Abel Iturralde, Pampas del Heath (Terán, Ayala, 
and Hurtado 2008); Santa Cruz, Km 45 E of Aserradero 
Moira (Ibañez et al. 1994), Mangabalito, Parque Nacional 
Noel Kempff Mercado (Terán, Ayala, and Hurtado 2008, 
a correction of Margabalito cited by D’Elía and Pardiñas 
[2004] and Bezerra, Carmignotto et al. [2007]). BRAZIL: 
Amazonas, Humaitá, Escola Agrotécnica de Humaitá (Be-
zerra, Carmignotto et al. 2007); Goiás, Mineiros, Parque 
Nacional das Emas (F. H. G. Rodrigues et al. 2002); 
Mato Grosso, Campos Novos, Serra do Norte, Chapada 
dos Parecis (type locality of Scapteromys gnambiquarae 
Miranda- Ribeiro), Porto Estrela, Estação Ecológica Serra 
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of the peculiar appearance characteristic of Oxymycterus, 
and there is no doubt it should form a distinct genus.”

I have found that, based on specimens in the Museum 
of Vertebrate Zoology, Lenoxus possesses a unilocular- 
discoglandular stomach, with the glandular epithelium 
confi ned to a diverticulum located on the greater curva-
ture, a morphology more similar to that of Oxymycterus 
than to Scapteromys (as described by Carleton 1973).

Lenoxus contains the single species, L. apicalis J. A. 
Allen.

synonym:
Lenoxus Thomas, 1909:236; type species Oxymycterus 

apicalis J. A. Allen, 1900, by original designation.

Lenoxus apicalis (J. A. Allen 1900)
White- tailed Akodont

synonyms:
Oxymycterus apicalis J. A. Allen 1900a:224; type locality 

“Juliaca, Peru, altitude 6000 feet,” corrected to “Inca 
Mines [= Santo Domingo Mine], about 200 miles north-
east of Juliaca, on the east side of the Andes, on the 
Inambary River [Río Inambarí],” Puno, Peru, by J. A. 
 Allen (1901b:41).

Lenoxus apicalis: Thomas, 1909:236; fi rst use of current 
name combination.

Lenoxus apicalis apicalis: Sanborn 1950:15; name combi-
nation.

Lenoxus apicalis boliviae Sanborn 1950:16; type locality 
“Nequejahuira, Unduavi River. Altitude, 8000 feet,” La 
Paz, Bolivia.
description:  As for the genus.
distribution:  Known from cloud forest and upper 

montane forest on the eastern Andean slopes of southern 
Peru and northern Bolivia, at elevations between 1,500 
and 2,500 m.

selected localit ies  (Map 109): BOLIVIA: La 
Paz, Ñequejahuira, Río Unduavi (type locality of Lenoxus 
apicalis boliviae Sanborn), Okara (S. Anderson 1997), 
Serranía Bella Vista (S. Anderson 1997), Ticunhuaya (S. 
Anderson 1997). PERU: Puno, Inca Mines, Río Inambari 
(type locality of Oxymycterus apicalis J. A. Allen), 6 mi N 
of Limbani (MVZ 116666), Ocaneque, 10 mi N of Limbani 
(MVZ 116112), 14 km W of Yanahuaya (MVZ 171512).

subspecies :  Sanborn (1950) regarded Bolivian sam-
ples as constituting a subspecies (boliviae Sanborn) distinct 
from the nominotypical form from southern Peru, and S. 
Anderson (1997) used this name for all samples from Bo-
livia. My own limited comparison of samples from the Lim-
bani Valley, which contains the type locality of apicalis, with 
those from the San Juan Valley near the Bolivian border 
and those from Bolivia, however, suggests that the species 
is monotypic.

Genus Lenoxus Thomas, 1909
James L. Patton

This is a medium- sized rat, generally dull blackish washed 
with gray above, with paler grayish sides, and gray- brown 
venter tinged slightly with buff. The ears are small but ex-
posed, and thinly haired. The tail is moderately long (equal 
to or greater than head and body length), uniformly gray- 
brown above and below, and with a white tip that may 
extend as much as a quarter of its length and that strongly 
contrasts with the basal portion. The tail is thinly haired 
with the scale annuli quite visible. The plantar surfaces of 
the hindfeet are naked, except for that of the heel; the dor-
sal surface is gray contrasting with white toes. The claws 
of both manus and pes are short, not stoutly developed 
as in Oxymycterus. The skull is long and narrow with a 
basally broad but elongated snout, long and tapering na-
sals, a broad interorbital region with rounded margins, 
obsolete parietal ridges, weak and posteriorly diverging 
zygomatic arches, narrow and posteriorly upwardly slant-
ing zygomatic plates, shallow zygomatic notches, long but 
posteriorly broad incisive foramina, broad mesoptery-
goid fossa penetrating anteriorly to the third molars, no 
posterior- lateral palatal pits, and small tympanic bullae. 
Reig (1987) regarded the genus as closely related to Oxy-
mycterus on general morphological grounds. However, as 
Thomas (1909:237) noted, “this striking species has none 

Map 108    Selected localities for Kunsia tomentosus (●); ? = approximate posi-
tion of type locality, as restricted by Hershkovitz (1966a). Contour line = 2,000 m.
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and N. urichi (J. Ventura et al. 2000), and the clarifi cation of 
species boundaries between N. benefactus and N. obscurus 
from central Argentina and Uruguay (Galliari and Pardiñas 
2000). Two substantive studies established the baseline for 
our current understanding of the genus and this account of 
Necromys systematics. The fi rst, which remains largely un-
published, was Reig’s (1972) morphological analyses, with 
a shortened version of his conclusions appearing in Reig 
(1987) and partial results published posthumously in Reig 
(1994). The second is the molecular phyloge ne tic analyses 
of D’Elía, Pardiñas, Jayat, and Salazar- Bravo (2008) based 
on mtDNA cytochrome-b sequences with broad taxonomic 
and geographic coverage (see below).

The complex taxonomic and nomenclatural history of 
Necromys is explained in part by the large geographic distri-
bution of the genus but mostly by the morphological simi-
larity of species in the genus to several species of Akodon 
(Akodontini) and Zygodontomys (Oryzomyini). In fact, the 
confusion among these three genera has persisted despite the 
fact that rodent systematists have reached important taxo-
nomic conclusions, some of which have been partially over-
looked. For example, Tate (1939:188) was clear in removing 
lasiurus from Zygodontomys when he wrote, “the forms 
from south of the Amazon typifi ed by tapirapoanus are not 
Zygodontomys but Akodon. They can be distinguished eas-
ily by their blackish instead of whitish feet and by the exten-
sion of the palatal foramina backward as narrowed, pointed 
slits” (see also Voss 1991a:24, footnote). However, Hersh-
kovitz (1962:205) reinserted the notion of a “Southern 
Group” of Zygodontomys to include lasiurus and several 
allied nominal forms. Thinking along the same lines as Tate, 
Massoia and Fornes (1967a) correctly removed these south-
ern representatives from Zygodontomys and erected Ca-
breramys to contain benefactus, obscurus, and lenguarum.

Most of the nominal forms of Necromys  were named 
during two time periods: the second half of the nineteenth 
century for those of Brazil, and the fi rst de cades of the twen-
tieth century for those from the Andes. The generic alloca-
tion of the entities described during these times was initially 
to a growing yet vague concept of Akodon, particularly 
with A. varius and putatively related species. Gradually, 
however, Thomas (1902b, 1910c) and Gyldenstolpe (1932) 
moved several species of Necromys to Zygodontomys, a 
genus widespread in northern South America and southern 
Central America. This is not surprising because Zygodon-
tomys is an unusual oryzomyine that has many features 
of the akodontine bauplan. In fact, the fi rst solid clues for 
differentiating Akodon from Zygodontomys arose from 
chromosome and genital data, not from skull and molar 
morphology. By the time that Tate (1932h) assembled his 
review of “Akodont” rodents, species of Necromys  were 
intermingled with those of Akodon and Zygodontomys. 

natural history:  Peruvian specimens  were trapped 
in runways along moss- covered tree roots or among dense 
ferns on the fl oor of elfi n forest in southern Peru (C. B. Ko-
ford and J. L. Patton fi eld notes, MVZ archives). Sanborn 
(1950) noted that the Bolivian localities of Nequehajira 
and Okara are drier and less heavily forested than the area 
around the type locality at Inca (= Santo Domingo) Mine in 
southern Peru. No other published data on natural history 
are available.

Genus Necromys Ameghino, 1889
Ulyses F. J. Pardiñas, Pablo Teta, Pablo E. Ortiz, 
Jorge Pablo Jayat, and Jorge Salazar- Bravo

Necromys is one of the few highly polytypic sigmodontine 
genera that remain unrevised. With a midcontinental distri-
bution, encompassing more than 5,400 km, from Trinidad 
and Tobago to central Argentina, and up to 30 included 
nominal forms, these mice have presented a continuous 
challenge for students of rodent systematics (Musser and 
Carleton 2005). Most contributions on Necromys taxon-
omy are based on a single kind of evidence and focused 
on a small geographic area or have limited species cover-
age. Some exemplars deserving special mention are studies 
based on dimensions and morphology of Bolivian popula-
tions of N. amoenus, N. lactens, and N. lenguarum (S. An-
derson and Olds 1990), the morphometric analyses of geo-
graphic variation in N. lasiurus (Macêdo and Mares 1987) 

Map 109    Selected localities for Lenoxus apicalis (●). Contour line = 2,000 m.
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Seven living and one fossil species are currently recog-
nized in Necromys (Musser and Carleton 2005; D’Elía, 
Pardiñas, Jayat, and Salazar- Bravo 2008). Isolated in north-
ern South America (i.e., Venezuela, Colombia, and Trini-
dad and Tobago), the N. urichi complex inhabits forests, 
grasslands, shrublands, and montane areas. Along eastern 
Andean slopes and up to Puna habitats are three species 
that replace one another from north to south: N. punctu-
latus, N. amoenus, and N. lactens. Only a few Ec ua dorean 
and Colombian specimens, all with ambiguous geographic 
provenance, are known for N. punctulatus (Voss 1991b). 
Necromys amoenus and N. lactens have widespread and 
parapatric Andean ranges, collectively extending from 
12°S in southern Peru to 29°S in Argentina. A third group 
of species extends throughout the eastern lowlands south 
of the Rio Amazonas. This group comprises an endemic 
Chacoan representative, N. lenguarum, and the very simi-
lar and more widespread N. lasiurus that is distributed pri-
marily in Cerrado, Caatinga, and other lowlands in tropi-
cal, subtropical, and temperate areas of the east- central 
midcontinent but also extends into the Chaco. Finally, a 
coastal grassland- shrubland specialist, N. obscurus, exhib-
its a disjunct distribution in southern Uruguay and eastern 
Buenos Aires province, Argentina. Most of the species of 
Necromys have small (e.g., N. obscurus, ca. 15,000 km2) 
to medium- sized (e.g., N. lactens, ca. 100,000 km2) ranges, 
with that of N. lasiurus contrasting strongly, as it covers 
more than 4 million km2, from fragmented grasslands in 
the Amazon Basin to the northern boundary of Patagonia.

A comprehensive morphology- based assessment of Nec-
romys diversity is still needed. Reig’s (1972) attempt to 
make one was restricted to molar comparisons, and S. An-
derson and Olds (1989) focused on only a few species. The 
extensive phenotypic variation seen in some species, espe-
cially in color but also in size, has contributed to the con-
fusion regarding species boundaries and thus geographic 
ranges (Macêdo and Mares 1987; J. Ventura et al. 2000).

Members of Necromys are generalized akodontines in 
external morphology, with heavy bodies, medium- sized eyes 
and ears, short limbs and tails, and unspecialized forefeet 
and hindfeet that cause them to be easily confused with 
several species of Akodon (especially those of the A. varius 
species group in the case of the southern Necromys and 
with saturatus of the northern N. urichi complex). Size in 
Necromys varies from small in Andean forms, with com-
bined head and body length of about 100 mm, to large in 
lowland forms, in which it reaches 130 mm (the holotype 
of N. tapirapoanus) or 133 mm (syntype of N. obscurus). 
Necromys obscurus has been stated to be the largest spe-
cies (Massoia and Fornes 1967a; Galliari and Pardiñas 
2000), but some Amazonian and Chacoan species are of 
equal or larger size (Macêdo and Mares 1987; S. Anderson 

Meanwhile, a poorly known Andean form (amoenus) re-
mained in the nominal genus Bolomys, erected by Thomas 
(1916i) to contain forms with contrasting dorsal and ven-
tral coloration and large infl ated bullae. Three de cades 
 after Tate’s treatment, Hershkovitz (1962) made an at-
tempt to order this complex of taxa. He subsumed many 
Brazilian names under lasiurus and allocated this species to 
his “Southern Group”of the genus Zygodontomys.

Many genus- group taxa have a major systematic architect; 
for Necromys, this was Osvaldo Reig. Reig tested, by direct 
comparison with type material, the numerous taxonomic in-
sights scattered in several papers of Oldfi eld Thomas. Also, 
for the southern nominal forms (benefactus and obscurus), he 
built on the taxonomic contributions made by Massoia and 
Fornes (1967a). Reig (1972:119– 120) arrived at fi ve funda-
mental conclusions with regard to the context and content of 
Necromys: (1) Bolomys, as redefi ned on the basis of its type 
species Akodon amoenus, is a valid and distinctive genus; (2) 
A. amoenus and A. obscurus, genotype of Cabreramys, are 
inseparable at the generic level, thus Cabreramys is a ju nior 
synonym of Bolomys; (3) Akodon albiventer does not belong 
to Bolomys; (4) A. lactens is a valid species of Bolomys; and 
(5) Hershkovitz’s “Southern Group” of Zygodontomys and 
Akodon arviculoides are also to be included in Bolomys. In 
1987, Reig published his main fi ndings concerning this new 
consolidated and clarifi ed Bolomys. Several years before, 
however, Massoia (1985b) had found a critical piece of this 
complex puzzle. In revising materials in the collections made 
by the famous paleontologist Florentino Ameghino and 
 housed at the Museo Argentino de Ciencias Naturales “Ber-
nardo Rivadavia” in Buenos Aires, Massoia realized that the 
specimens on which Ameghino had based the name Necro-
mys conifer  were morphologically indistinguishable from 
Akodon benefactus, a realization that made Necromys 
Ameghino, 1889 a se nior synonym of Bolomys Thomas. 
Although Reig (1989) quickly accepted this nomenclatural 
conclusion, other contemporaries (Voss 1991a,b, 1992; S. 
Anderson 1997; M. M. Díaz 1999)  were reluctant to use 
Necromys. As a result, both Necromys and Bolomys  were 
used interchangeably for many years. Even after Massoia 
and Pardiñas (1993) fully documented the correspondence 
between the two generic names, the priority of Necromys 
was not fi rmly established until the treatise of Musser and 
Carleton (2005). In the intervening period, the urichi group 
from northern South America, which had been traditionally 
placed in the subgenus Chalcomys of Akodon, was found 
to belong with Necromys, as based on molecular phyloge-
ne tic analyses (M. F. Smith and Patton 1991, 1993; D’Elía 
2003a). None of the authors, from Thomas (1916i) to Reig, 
Kiblisky, and Linares (1971), who had viewed urichi from 
a morphological viewpoint, had recognized the similarities 
between it and species of Necromys.
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that crosses the posterior opening of the alisphenoid canal 
(S. Anderson and Olds 1990:Fig. 6).

Reig (1978) described the extinct species Necromys 
bonapartei, based on a fragmentary mandible with two 
molars and found by José Bonaparte in Monte Hermoso, 
southwestern Buenos Aires province, Argentina. The avail-
able information attached to this fossil indicates that it 
came from the upper part of the Lower Pleistocene Monte 
Hermoso Formation (Pardiñas and Tonni 1998). However, 
a study in progress of the holotype and only known speci-
men of N. bonapartei casts doubt on its generic allocation. 
Several traits shown by this specimen are more similar to 
those of phyllotines, especially the absence of mesolophids, 
the robustness of the masseteric crest, and the proportions 
of M2 as compared to M1. Thus, if bonapartei  were ex-
cluded from the genus, the oldest remains attributed to 
Necromys would be those reported from Pliocene deposits 
exposed near Miramar, Buenos Aires province (Reig 1972, 
1994, cited as “Bolomys sp. A”). The referred material, a 
fragmentary left dentary, makes it diffi cult to differentiate 
this taxon from generalized akodontines such as Akodon. 
Voglino and Pardiñas (2005) recorded Necromys cf. N. 
lasiurus (cited as benefactus) in a micromammal assem-
blage from northeastern Buenos Aires province with an age 
close to the Brunhes- Matuyama paleomagnetic boundary 
(ca. 0.78 mya). The genus is apparently also present in the 
Middle- Late Pleistocene of the Tarija Basin, Bolivia (Step-
pan 1996; referred to Bolomys). Late Pleistocene and Holo-
cene rec ords of Necromys are widespread, documenting its 
presence in central (Pardiñas, Teta, and D’Elía 2010) and 
northwestern Argentina (P. E. Ortiz et al. 2011b), southern 
Bolivia (Hoffstetter 1968; Pardiñas and Galliari 1998c), 
and southeastern Brazil (Winge 1887; Salles et al. 2006). 
The Late Pleistocene type species of the genus, N. coni-
fer, is from northeastern Buenos Aires province (Ameghino 
1889). Necromys spp. have undergone signifi cant changes 
in abundance and distribution during the last millennia or 
recent centuries according to fossil evidence from the Pam-
pean region of Argentina, which conclusively documents 
regional extinctions and population fragmentation (Pardi-
ñas 1999b; Galliari and Pardiñas 2000).

Most species of Necromys possess a karyotype with 
34 chromosomes (Reig 1987; Tiranti 1996a). Vitullo et al. 
(1986) described the diploid autosomal complement as con-
sisting of acrocentrics except for a single metacentric pair, the 
smallest in the series. A 2n = 34 (FN 34) has been reported for 
the species and nominal forms N. amoenus, N. obscurus, N. 
benefactus, N. lasiurus, and N. temchuki (N. O. Bianchi et al. 
1971; A. L. Gardner and Patton 1976; Vitullo et al. 1986; 
Tiranti 1996a; Fagundes and Yonenaga- Yassuda 1998); 
a minor variant, 2n = 33, was found in animals referred to 
N. lasiurus and from Serra dos Cavalos, Pernambuco, Bra-

and Olds 1990). In addition, there is signifi cant variation 
in size within species; for example, in N. lasiurus, popula-
tions assigned to the nominal form temchuki are markedly 
larger than the southernmost populations of the nominal 
form benefactus (Massoia and Fornes 1967a; Massoia 
1980c, 1982; J. R. Contreras 1982a). The length of the 
tail is always shorter than that of the head and body; Nec-
romys is considered to be a short- tailed taxon, especially 
in comparison with Akodon (S. Anderson and Olds 1990). 
Although this is true for the many forms of Necromys that 
have tails that range in length between 50– 65% of the head 
and body length (e.g., benefactus, lasiurus, punctulatus, ne-
grito, orbus, obscurus, tapirapoanus), Andean forms such 
as N. amoenus have longer tails (about 75% of the head 
and body length), and the tail is even longer in the urichi 
complex (about 80% in meridensis). Typically, in Necro-
mys the hindfoot is relatively narrower than in any species 
of Akodon, and digit V is much shorter in relation to IV. In 
Akodon, the claw of digit V extends to the most proximal 
interphalangeal joint of IV, but in Necromys the claw of V 
extends either only about one- half or two- thirds the length 
of the proximal phalanx of IV or does not extend past the 
anteriormost interdigital pad (Massoia and Fornes 1967a; 
Voss 1991a). Claws of both forefoot and hindfoot are large 
(except in N. urichi; Reig, Kiblisky, and Linares 1971) and 
curved; in the hindfoot, the claw of digit III is greater than 
50% of the length of this digit itself (Voss 1991a).

Necromys has a short rostrum, deep and often wide 
zygomatic notches, a posteriorly divergent interorbital re-
gion with ridged edges, relatively narrow incisive foramina, 
narrow parapterygoid fossae, reduced or absent pterygoid 
bridges, and anterior face of upper incisors that extends 
anterior to the premaxillae, a reduced anteromedian fl exus 
on M1, and lacks an anteromedian fl exid on m1 (S. An-
derson and Olds 1990:15). The Andean forms N. amoe-
nus and N. lactens are characterized by paler, proodont 
to orthodont upper incisors, broad interorbits, and short 
free upper edges of the zygomatic plates. In contrast, low-
land Necromys populations now referred to as N. lasiurus 
and N. lenguarum have orthodont, saturated orange up-
per incisors; larger nasals; interorbits with posteriorly di-
vergent edges; and zygomatic plates with well- developed 
upper free borders. Necromys obscurus differs somewhat 
from other species owing to its infl ated frontal sinuses, 
smooth edges of the frontal bones, U-shaped frontopa-
rietal suture, and a well- developed capsular pro cess that 
is centrally located between the coronoid and condyloid 
pro cesses. Apparently, all Necromys species share a well- 
developed alisphenoid strut partially covering the ante-
rior opening of the alisphenoid canal, although this strut 
is weaker in N. amoenus and N. lactens. Many species of 
Necromys lack the pterygoid bridge, a delicate boney bar 
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Akodon [(Akodon)]: Ellerman, 1941:410; part (listing of 
arviculoides, lenguarum, obscurus, chapmani, meriden-
sis, urichi, and venezuelensis); not Akodon Meyen.

Akodon [(Bolomys)]: Ellerman, 1941:415; part (list-
ing of amoenus, lactens, negrito, and orbus); name 
combination.

Cabreramys Massoia and Fornes, 1967a:418; type species 
Mus obscurus Water house, by original indication.

KEY TO THE SPECIES OF NECROMYS:
1. 2n = 18; length of tail about 80% of head and body 

length; range in Venezuela, Colombia, and Trinidad and 
Tobago . . . . . . . . . . . . . . . . . . . . . . . . Necromys urichi

1′. 2n = 34; length of tail <80% of head and body length 2
2. Isolated populations in Colombia and Ec ua dor. . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . Necromys punctulatus
2′. Andean ranges of Peru, Bolivia, and Argentina; and 

lowlands of Bolivia, Brazil, Paraguay, Argentina, and 
Uruguay  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

3. Upper incisors pale, distinctly proodont; range in Andes 
of Peru, Bolivia, and Argentina. . . . . . . . . . . . . . . . . . 4

3′. Upper incisors shiny orange, orthodont; range in low-
lands of Bolivia, Brazil, Paraguay, Argentina, and 
 Uruguay  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

4. Head and body length ca. 100 mm; auditory bullae en-
larged, rounded; sphenopalatine vacuities present  . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .Necromys amoenus

4′. Head and body length ca. 120 mm; auditory bullae 
small, fl attened; sphenopalatine vacuities absent. . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Necromys lactens

5. Head and body length ca. 110 mm; foreclaws as large 
as corresponding digits; interorbital region without 
marked edges; frontal sinuses well infl ated . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .Necromys obscurus

5′. Head and body length ca. 115– 130 mm; foreclaws 
shorter than corresponding digits; interorbital region 
with marked constriction point and posteriorly diver-
gent frontal edges; frontal sinuses not well infl ated. . . 6

6. Populations mostly restricted to Boreal Chaco; nasals 
long, obscuring incisors when skull viewed from above  
. . . . . . . . . . . . . . . . . . . . . . . . . . Necromys lenguarum

6′. Populations mostly restricted to arid to mesic lowlands 
of Paraguay, Brazil, and Argentina; nasals shorter  . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .Necromys lasiurus

Necromys amoenus (Thomas 1900)
Pleasant Akodont

synonyms:
Akodon amoenus Thomas, 1900h:468; type locality “Ca-

lalla, rio Colca, near Sumbay, [Arequipa,] Peru, eleva-
tion 3500 m.”

Bolomys amoenus: Thomas, 1916i:340; name combination.

zil (Maia and Langguth 1981; Svartman and Cardoso de 
Almeida 1993c). In contrast, animals published under the 
names N. urichi meridensis and N. urichi venezuelensis 
have a diploid number of 18, with the autosomal comple-
ment consisting of entirely metacentric chromosomes (N. O. 
Bianchi et al. 1971; Reig, Kiblisky, and Linares 1971; Reig, 
Olivo, and Kiblisky 1971).

Akodon and Necromys have been recognized as closely 
related genera, according to morphological, electrophoretic, 
and mtDNA sequence data (Reig 1987; M. F. Smith and 
Patton 1999). Phyloge ne tic reconstructions place Necromys 
sister to the clade Akodon-Thaptomys (M. F. Smith and 
Patton 1993, 1999), to Thaptomys (D’Elía et al. 2003), or 
to Thalpomys (D’Elía 2003a), depending upon the gene se-
quence studied. D’Elía, Pardiñas, Jayat, and Salazar- Bravo 
(2008) conducted the most recent phyloge ne tic analysis of 
Necromys phylogeny. These authors found a three- lineage 
polytomy at the base of Necromys: one clade comprised N. 
urichi and N. amoenus, a second was formed by only N. 
lactens, and a third included all lowland species occurring 
south of Amazonia. Given this polytomy, an alternative 
classifi catory option would be to recognize three genera: 
Necromys for the morphologically homogeneous lowland 
forms; Bolomys for amoenus and urichi (and probably 
punctulatus); and a third unnamed genus for lactens.

synonyms:
Ratton Brants, 1827:187; part (inclusion of Ratton coli-

breve, which was based on Azara’s [1802:86] “el co-
libreve”; suppressed for the purpose of Principle of 
Priority [but not Homonomy] by the International 
Commission [ICZN 1982:Opinion 1232]).

Mus: Water house, 1837:16; part (description of obscurus); 
not Mus Linnaeus.

Habrothrix: Winge, 1887:31; part (listing of lasiurus); not 
Habrothrix Wagner.

Necromys Ameghino, 1889:120; type species Necromys 
conifer Ameghino, by original designation.

Abrothrix: J. A. Allen and Chapman, 1893:217; part (series 
used in subsequent description of urichi J. A. Allen and 
Chapman referred to as Abrothrix caliginosus [now = 
Melanomys caliginosus]); not Abrothrix Water house.

Acodon: Thomas, 1894b:361; part (description of punctu-
latus); not Acodon Agassiz nor Akodon Meyen.

Akodon: J. A. Allen and Chapman, 1897a:19; part (de-
scription of urichi); not Akodon Meyen.

Zygodontomys: Thomas, 1902a:61; part (listing of brachy-
urus); not Zygodontomys J. A. Allen.

Akodon (Chalcomys): Thomas, 1916i:338; part (listing 
of urichi, venezuelensis, and meridensis); not Akodon 
Meyen nor Chalcomys Thomas.

Bolomys Thomas, 1916i:337; type species Akodon amoe-
nus Thomas, by original designation.
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and Carleton 2005; Jayat et al. 2006; Jayat, Ortiz, and 
Miotti 2008).

selected localit ies  (Map 110): ARGENTINA: 
Salta, 1 km ENE Rodeo Pampa, km 59 on Rte 7 (MACN 
24849). BOLIVIA: Chuquisaca, Potolo (= Estancia Pu-
payoj) , 22 km S and 13 km E of Icla (Salazar- Bravo, Yensen 
et al. 2002); Cochabamba, Colomi (BM 266), 9.5 km by 
road SE of Rodeo, then 2.5 km on road to ENTEL antenna 
(AMNH 260890); La Paz, 2.5 km S of Tacacoma (Salazar- 
Bravo, Yensen et al. 2002); Tarija, Serranía del Sama 
(MSB 67194). PERU: Arequipa, 15 km S of Callalli (MVZ 
174058); Cusco, 20 km N (by road) of Paucartambo, km 
100 (MVZ 171563); Puno, 11 km W and 12 km S of Ana-
nea (MVZ 172894), Hacienda Ontave (MVZ 141329), 
36 km SE (by road) of Macusani (MVZ 173202), Puno 
(AMNH 213552), 12 km S of Santa Rosa (MVZ 172878).

subspecies :  We treat Necromys amoenus as mono-
typic (but see Remarks).

natural history:  Of three specimens collected 
in August in high- elevation grasslands of northwestern 
Argentina, one male had semiscrotal testes, and all  were 
molting. These specimens  were caught in rocky places in-
termingled with sparse grasses. Salazar- Bravo, Yensen et al. 
(2002) reported two specimens caught at the base of rock 
outcrops, on rocky soils among ferns and mosses in the 
Bosque húmedo- montano subtropical life zone. An addi-
tional specimen mentioned by Salazar- Bravo, Yensen et al. 
(2002) came from a barley fi eld surrounded by Polylepis 
woodlands in the Bosque húmedo- montano templado. This 
species is apparently mostly insectivorous but with some 
variation between localities (Pizzimenti and DeSalle 1980; 
Dorst 1973b). Individuals are diurnal and often associated 
with open grassy places, dominated by Stipa ichu or Tola 

Akodon [(Bolomys)] amoenus: Ellerman, 1941:415; name 
combination.

Necromys amoenus: Massoia, 1985b:4; fi rst use of current 
name combination.
description:  Small, with head and body length 

95– 103 mm (N = 11); upper parts yellowish brown, fi nely 
streaked with black hairs; sides more clear and richly col-
ored, yellowish buff on muzzle, side of head, and side of 
rest of the body, forming well- defi ned lateral line in some 
specimens; under parts whitish, sharply contrasting with 
rest of body; hairs on chin and, in some cases, throat com-
pletely white. Vibrissae relatively short, and ears densely 
furred with hairs of same general hue as muzzle. Most spec-
imens show well- developed eye- ring. Forefeet and hindfeet 
with ochraceous dorsal hue; claws covered with dense tuft 
of hairs. Tail short (63– 79 mm; N = 11), bicolored, dorsally 
ochraceous brown or blackish brown, and ventrally white 
or ochraceous. Skull with short rostrum (even shorter than 
N. lactens), zygomatic notches proportionally broad and 
deeply excavated, zygomatic arches bowed outward, and 
interorbital region with squared and posteriorly divergent 
dorsolateral margins; nasals short, not surpassing anterior 
plane of upper incisors; zygomatic plates relatively broad, 
with straight or slightly concave anterior margins that slant 
slightly backward from bottom to top; temporal crests 
relatively weak, but lambdoidal crests well developed; me-
sopterygoid fossa relatively broad and parapterygoid fos-
sae narrow; bullae large for genus. Mandible delicate but 
body relatively deep; masseteric ridges extend to anterior 
face of m1 and end at level of mental foramen; capsular 
projection conspicuous, located under sigmoid notch and 
slanted backward. Upper incisors notably proodont, faced 
with whitish or yellowish enamel. Molars robust, broad, 
and with almost completely transversely oriented princi-
pal cusps; M1 with relatively small procingulum, shallow 
anteromedian fl exus in young specimens, tiny anteroloph, 
and well- developed mesoloph; M2 with trace of mesoloph; 
M3 with hypofl exus and mesofl exus, the latter tending to 
form island. Lower m1 with deep anteromedian fl exid, an-
terolabial cingulum, ectolophid, and tiny mesolophid; m2 
conserves labial structures but is reduced; m3 S-shaped.

Axial skeleton with 13 thoracic, 6 lumbar, and 23– 26 
caudal vertebrate (Steppan 1995); phallus and baculum 
described by Spotorno (1986), stomach by Dorst (1973b); 
estimates of heart size in relation to body size reported by 
Dorst (1973a).

distribution:  Necromys amoenus is known from 
relatively few localities in Altiplano grasslands above 
3,200 m in southern Peru and western Bolivia and from 
high grasslands of the eastern Andean slopes in Salta prov-
ince, Argentina, at 3,100 m (S. Anderson and Olds 1990; S. 
Anderson 1997; Salazar- Bravo, Yensen et al. 2002; Musser Map 110    Selected localities for Necromys amoenus (●). Contour line = 2,000 m.
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trum, zygomatic notches relatively narrow and shallow, 
and interorbital region ridged with posteriorly divergent 
dorsolateral margins; nasals short, not surpassing anterior 
plane of upper incisors; zygomatic plates relatively broad, 
with slightly concave anterior margins and slanted slightly 
backward, from bottom to top; incisive foramina end pos-
teriorly at about level of protofl exus or anterior face of 
protocone of M1; mesopterygoid fossa relatively broad, 
with anterior margin rounded or slightly squared, with 
or without median spine, and lateral sides diverge slightly 
backward; parapterygoid fossae narrow, with straight lat-
eral edges that diverge slightly posteriorly. Mandible deli-
cate but with relatively deep body; masseteric ridge extends 
to anterior face of m1 and ends at same level as mental 
foramen; capsular projection conspicuously expressed as 
backwardly slanting knob located under sigmoid notch. 
Upper incisors proodont, with anterior face whitish or yel-
lowish. Molars robust, broad, and with principal cusps 
almost completely transverse; M1 with well- developed, 
fan- shaped procingulum with shallow anteromedian fl exus 
in young specimens; some individuals with a small me-
sostyle; posterofl exus tending to form enamel island in 
young specimens; M2 occasionally with trace of mesoloph 
and posterofl exus tending to form island; M3 large, with 
deeply penetrating mesofl exus and hypofl exus. Lower m1 
with well- developed procingulum with deep anteromedian 
fl exid (forming island in some young specimens), anterola-
bial cingulum, and trace of ectolophid and mesolophid in 
some individuals; m2 with anterolabial cingulum; m3 large 
and S-shaped.

distribution:  Necromys lactens occurs between 
1,400 and 4,000 m in the eastern Andean highlands of 
south- central Bolivia and northwestern Argentina (S. An-
derson and Olds 1990; S. Anderson 1997; P. E. Ortiz, Ci-
rignoli et al. 2000; Musser and Carleton 2005; Jayat and 
Pacheco 2006; Jayat et al. 2006; Jayat, Ortiz, and Miotti 
2008; M. M. Díaz and Barquez 2007). The fossil record 
for N. lactens is restricted to two localities in the Tafí val-
ley, Tucumán, Argentina, representing the Middle- Upper 
Pleistocene and the Pleistocene- Holocene boundary (P. E. 
Ortiz and Pardiñas 2001; P. E. Ortiz and Jayat 2007b; P. E. 
Ortiz et al. 2011b).

selected localit ies  (Map 111): ARGENTINA: 
Catamarca, ca. 2 km SE of Huaico Hondo, on Rte 42, E of 
Portezuelo (MACN 23484), Otro Cerro (type locality of 
Akodon orbus Thomas); Jujuy, La Antena, Sierra del Cen-
tinela, S of Fuerte (MACN 23492), León (type locality of 
Akodon lactens Thomas); Salta, ca. 15 km W of Escoipe, 
on Rte 33 (Jayat, Ortiz, and Miotti 2008); Tucumán, Las 
Paras (type locality of Bolomys negrito Thomas). BO-
LIVIA: Chuquisaca, 14 km N of Monteagudo, Cañon de 
Herida, Río Bañado (S. Anderson 1997); Cochabamba, 

(Parastrephia lepidophylla) (Pearson 1951). Reynafarja 
and Morrison (1962) and Morrison et al. (1963) exam-
ined hematocrit values and myoglobin levels with respect 
to high- elevation adaptation.

remarks :  Necromys amoenus is the type species of 
Bolomys, which was later considered to be a ju nior syn-
onym of Necromys (Massoia 1985b; Reig 1989; Massoia 
and Pardiñas 1993).

D’Elía, Pardiñas, Jayat, and Salazar- Bravo (2008) sug-
gested that N. amoenus might be a composite of more than 
one species. They found a deep phylogeographic break be-
tween haplotypes in Cusco and Puno departments, south-
ern Peru, and ones from Tarija, in southern Bolivia, and 
from Salta, in northwestern Argentina, with large ge ne tic 
divergence between clades.

Necromys lactens (Thomas 1918)
White- chinned Akodont

synonyms:
Akodon lactens Thomas, 1918b:188; type locality “Leon 

[= León], Jujuy, Argentina, elevation 1500 m.”
Akodon orbus Thomas, 1919d:497; type locality “Otro 

Cerro” Catamarca, Argentina (= Otro Cerro, 28°45′S, 
66°17′W, 2,023 m, Capayán, Catamarca, about 4 km 
SSE of Cerro Catalán; Pardiñas et al. 2007).

Bolomys negrito Thomas, 1926a:312; type locality “Las Pa-
ras [= Las Pavas], about 4000 m” Tucumán, Argentina.

Bolomys lactens: Thomas, 1926d:605; name combination.
Bolomys orbus: Gyldenstolpe, 1932a:119; name combina-

tion.
Akodon [(Bolomys)] lactens: Ellerman, 1941:415; name 

combination.
Akodon [(Bolomys)] negrito: Ellerman, 1941:415; name 

combination.
Akodon [(Bolomys)] orbus: Ellerman, 1941:415; name com-

bination.
Necromys lactens: Massoia, 1985b:4; fi rst use of current 

name combination.
description:  Medium size, with head and body 

length 98– 124 mm (N = 29, age class 3 from northwestern 
Argentina); upper parts buffy brown, fi nely lined with black; 
sides paler and richly colored, fulvous or cinnamon in some 
specimens; under parts often cinnamon, but with varying in-
tensity. All examined individuals from high- elevation grass-
lands of northwestern Argentina with contrasting white spot 
on chin and/or throat. Vibrissae relatively short, and ears 
densely furred with hairs of same color as rest of dorsum. 
Some specimens with well- developed eye- ring. Claws rela-
tively long and covered with tuft of white hairs. Tail short 
(57– 77 mm, N = 30 specimens of age class 3 from north-
western Argentina), bicolored, dorsally blackish brown 
and whitish or buffy in ventral view. Skull with short ros-
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Necromys lasiurus (Lund, 1840)
Hairy- tailed Akodont

synonyms:
Mus lasiurus Lund, 1838:50; nomen nudum.
Mus lasiotis Lund, 1838:50; nomen nudum.
[Mus] lasiolis Lund, 1839a:233; nomen nudum; incorrect 

subsequent spelling of Mus lasiotis Lund.
Mus lasiuro Lund, 1839b:208; nomen nudum.
Mus lasiurus Lund, 1840b:50 [1841c:280]; type locality 

“Rio das Velhas’s Floddal,” Lagoa Santa, Minas Gerais, 
Brazil.

Mus lasiotis Lund, 1840b:50 [1841c:280]; type locality 
“Rio das Velhas’s Floddal”; refi ned to “Curvelo, una 
localidad ubicada al WNW de Lagoa Santa en el valle 
del Rio das Velhas a los 18°45′S, 44°25′W, Brasil” by 
Langguth (1975:45).

Hesperomys arviculoides Wagner, 1842a:361; type locality 
“Brasilia” = the country of Brazil, not the capital city of 
Brasília (see comments in Ximénez and Langguth 1970:3).

Hesperomys orobinus Wagner, 1842a:361; type locality 
“Brasilia” = Brazil (see comments in Ximénez and Lang-
guth 1970:3).

Mus renggeri Pictet and Pictet, 1844:76, plates 21, 22, and 
23, Fig. 7; type locality “Bahia,” Brazil; not renggeri 
Water house (= Abrothrix olivacea).

Hesperomys brachyurus Wagner, 1845:147; type locality 
“Itararé,” São Paulo, Brazil.

Akodon fuscinus Thomas, 1897c:496; type locality “Source, 
Marajó Island”; interpreted as a misspelling of Soure 
(0.721°S, 48.504°W), Ilha Marajó, Pará, Brazil by 
Hershkovitz (1962:205).

Necromys conifer Ameghino, 1899:120; type locality 
“Mercedes, Olivera y Luján, en la provincia de Buenos 
Aires,” Argentina.

Akodon benefactus Thomas, 1919c:214; type locality 
“Bonifacio, South- west Buenos Ayres, Province; alt. 
50”; Laguna Alsina (= Estación Bonifacio; 36.809°S, 
62.245°W), Argentina.

Zygodontomys arviculoides: Tate, 1932h:17; name com-
bination.

Zygodontomys brachyurus: Tate, 1932h:17; name combi-
nation.

Zygodontomys fuscinus: Tate, 1932h:17; name combi-
nation.

Zygodontomys lasiurus: Tate, 1932h:17; name combi-
nation.

Zygodontomys orobinus: Tate, 1932h:17; name combi-
nation.

Zygodontomys pixuna Moojen, 1943a:8; type locality 
“Crato, Ceará,” Brazil.

Zygodontomys lasiurus brachyurus: Hershkovitz, 
1962:206; name combination.

14 km SE of Rodeo (S. Anderson and Olds 1993); Tarija, 
Rancho Tambo, 61 km by road E of Tarija (S. Anderson 
1997), Serranía del Sama (S. Anderson 1997).

subspecies :  We treat Necromys lactens as monotypic.
natural history:  In northwestern Argentina, N. 

lactens principally inhabits high- elevation grasslands be-
tween 1,500 and 3,100 m, in the highest vegetation belts 
of the Yungas ecoregion (M. M. Díaz et al. 2000; Jayat 
and Pacheco 2006; M. M. Díaz and Barquez 2007; Jayat, 
Ortiz, and Miotti 2008). M. M. Díaz and Barquez (2007) 
reported specimens caught near water at Cerro Hermoso 
and Chilcayoc, Jujuy province, Argentina. These authors 
registered females with closed vaginas and males with ab-
dominal testes in July and September, and a female with 
developed mammae in July. Additional unpublished data 
suggest that N. lactens reproduces mainly between Novem-
ber and April and molts primarily during fall and winter 
(May to July). In this region, the species is mainly diurnal.

remarks :  Capllonch et al. (1997) resurrected orbus (as 
Bolomys orbus), based on a single specimen from Tucumán 
province (northwestern Argentina), but Pardiñas and Gal-
liari (1998b) criticized this decision. Phyloge ne tic studies 
conducted by D’Elía, Pardiñas, Jayat, and Salazar- Bravo 
(2008) recovered N. lactens as one of the three main lin-
eages in the genus. The geographic structure of the mtDNA 
variation these authors observed was consistent with a his-
tory molded by the high- altitude grasslands of the central 
Andes. Their study included haplotypes obtained from near 
the type localities of lactens Thomas, negrito Thomas, and 
orbus Thomas, all found to be closely related with molecu-
lar divergence about 2%.

Map 111    Selected localities for Necromys lactens (●). Contour line = 2,000 m.
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distribution:  As  here understood (i.e., to include 
the nominal taxa benefactus Thomas, conifer Ameghino, 
and temchuki Massoia), N. lasiurus has one of the larg-
est distributions of any sigmodontine. Geographic limits 
are not totally understood, but specimens assigned to this 
species are known from the Ilha do Arapiranga in the Bra-
zilian state of Pará (approximately 1°20′S), from southern 
Buenos Aires province (38°40′S), from close to the Brazil-
ian Atlantic coast, and from the Sierra de Ambato (66°W) 
in the Argentinean Andes. The species occurs widely in 
eastern and central Brazil, from the Atlantic coast of the 
state of Pará west to Rondônia state. In Paraguay, it is pri-
marily restricted to the eastern portion of the country, but 
some populations also are found west of the Río Paraguay 
where overlaps occur with the range of N. lenguarum. In 
Argentina, N. lasiurus is nearly continuously distributed 
throughout the northeastern portion of the country al-
though it is absent east of the Río Paraná in Entre Ríos 
province and the southern portion of Corrientes province. 
West of the Río Paraná, N. lasiurus has a continuous dis-
tribution to at least southern Santa Fe province (J. R. Con-
treras 1982a). Isolated populations occur in east- central 
Argentina, in Córdoba, La Pampa, and Buenos Aires prov-
inces (Galliari and Pardiñas 2000; Teta, González- Fischer 
et al. 2010).

selected localit ies  (Map 112): ARGENTINA: 
Buenos Aires, Bonifacio (type locality of Akodon benefac-
tus Thomas), Fulton (Galliari and Pardiñas 2000), Laguna 
Chasicó (LTU 85), Monte Hermoso (Galliari and Pardiñas 
2000), Olavarría (CNP 2333), Ramallo (Galliari and Pardi-
ñas 2000); Catamarca, Las Chacritas, ca. 28 km NNW of 
Singuil (D’Elía, Pardiñas, Jayat, and Salazar- Bravo 2008); 
Chaco, Colonia Río Tragadero, 2 km N of Resistencia (type 
locality of Bolomys temchuki liciae Contreras); Córdoba, 
Río Ceballos (Galliari and Pardiñas 2000); Corrientes, 
Santo Tomé (CNP- E 650– 2); La Pampa, 20 km SE of Luán 
Toro, Estancia la Florida (J. R. Contreras and Justo 1974), 
Quehué, Estancia Los Molinos (Tiranti 1996), Laguna 
Guatraché (Galliari and Pardiñas 2000); Santa Fe, Berna 
(CNP 531). BRAZIL: Alagoas, Anadia (Libardi 2013), 
Capela (Libardi 2013); Bahia, Feira de Santana (Libardi 
2013), Mucugê, Parque Nacional da Chapada Diamantina, 
Rio Cumbuca (D’Elía, Pardiñas, Jayat, and Salazar- Bravo 
2008); Ceará, Crato (type locality of Zygodontomys pixuna 
Moojen), Serra Baturité, Pacoti (Libardi 2013); Maran-
hão, Ribeirãozinho, Imperatriz (Libardi 2013), UTE Ponta 
Madeira, São Luis (Libardi 2013); Mato Grosso, Casa 
de  Pedra, Chapada dos Guimarães (Libardi 2013), Posto 
Jacaré (Libardi 2013), Rodovia 7 Placas, Cabeceira, Rio 
Cuiabá (Libardi 2013); Mato Grosso do Sul, Corumbá (Go-
doi et al. 2010); Minas Gerais, Caratinga, Fazenda Montes 
Claros (D’Elía, Pardiñas, Jayat, and Salazar- Bravo 2008), 

Zygodontomys lasiurus fuscinus: Hershkovitz, 1962:205; 
name combination.

Zygodontomys lasiurus lasiurus: Hershkovitz, 1962:206; 
name combination.

Zygodontomys lasiurus pixuna: Hershkovitz, 1962:206; 
name combination.

Cabreramys benefactus: Massoia and Fornes, 1967a:421; 
name combination.

Cabreramys temchucki Massoia, 1980a:179; nomen nudum.
Cabreramys temchuki Massoia, 1982:91; type locality 

“Costa del Arroyo Zaimán, Villa Miguel Lanús, De-
partamento Capital, Provincia de Misiones, República 
Argentina”; Arroyo Zaimán (ca. 27.418°S, 55.891°W).

Bolomys temchuki temchuki: J. R. Contreras, 1982a:174; 
name combination.

Bolomys temchuki elioi J. R. Contreras, 1982a:174; type 
locality “Mantilla Cué, frente a Laguna Paiva, Las Lo-
mas, Departamento Capital, Provincia de Corrientes”; 
Laguna Paiva (ca. 27.480S° 58.740W°), Argentina.

Bolomys temchuki liciae J. R. Contreras, 1982a:175; type 
locality “Colonia Río Tragadero, 2 km al norte de Re-
sistencia, Departamento San Fernando, Provincia del 
Chaco”; Río Tragadero (ca. 27.390°S, 58.939°W), 
Argentina.

Necromys lasiurus: Massoia, 1985b:4; fi rst use of current 
name combination.

Necromys pixuna: Massoia, 1985b:4; name combination.
Necromys temchuki: Massoia, 1985b:4; name combination.
[Necromys] lasiotis: Musser and Carleton, 2005:1130; in-

correct subsequent spelling of Mus lasiotis Lund.
description:  Medium sized, with head and body 

length 118– 138 mm, tail length 66– 96 mm. Considerable 
variation in pelage color throughout distributional range; 
dorsal color olivaceous gray to dark brown, usually with 
well- defi ned agouti pattern; rump and sides generally paler 
and more ochraceous tawny; venter whitish to gray, some-
times washed with buff, with individual hairs dark gray at 
their bases; limit between dorsal and ventral color poorly 
defi ned; eye- ring either absent or ill- defi ned by buffy or 
cinnamon hairs. Ears small, rounded, and sparsely haired; 
tail bicolored and covered by moderately dense, short 
hairs. Manus and pes broad, dorsally brownish, with well- 
developed nails; ungual tufts whitish. Skull strongly built; 
rostrum short; zygomatic notches deep; interorbital region 
converges anteriorly and with weakly beaded supraorbital 
margins; incisive foramina long, reaching protocone of M1, 
more or less parallel sided but with anterior part wider than 
posterior; palate short, without conspicuous posterolateral 
pits. Upper incisors orthodont with orange enamel. Main 
cusps of molars slightly alternate anteroposteriorly. Massoia 
and Fornes (1967a), Crespo (1969), and Macêdo and Mares 
(1987) provided external and cranial mea sure ments.
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Cardoso (1993) determined seasonal variation in sper-
matogenic activity in southeastern Brazil. The average 
number of embryos varies from 4.2 (central Brazil; Dietz 
1983) to 6.2 (east- central Argentina; Mills, Ellis, McKee 
et al. 1992). C. R. de Almeida et al. (1982) and Piantanida 
and Nani (1993) studied its reproduction and growth un-
der laboratory conditions. Home range size varied both 
seasonally and by sex from 0.02 to 0.52 ha (Santos Pires 
et al. 2008). J. A. Oliveira et al. (1998) examined relative 
age and age structure in natural populations in northeast-
ern Brazil, and Cangussu et al. (2002) studied sexual di-
morphism of submandibular glands.

Necromys lasiurus is a reservoir for at least two hanta-
virus strains: Macielin, from the Pampas region of Argen-
tina, which has not yet been associated with human disease 
(Enría and Levis 2004), and Araraquara, from the central 
plateau and southeastern portion of Brazil, which appears 
to be the most virulent strain infecting humans in South 
America (L. T. M. Figueiredo et al. 2009; G. G. Figueiredo 
et al. 2010). A long list of ectoparasites has been associated 
with this species, including mites (Androlaelaps fahrenholzi, 
A. rotundus, and Eulaelaps stabularis), fl eas (Polygenis ade-
lus, P. axius, P. bohlsi, P. pradoi, P. pygaerus, P. frustratus, 
P. massoiai, P. platensis, P. rimatus, P. tripus, P. occidenta-
lis, P. tripopsis, Adoratopsylla antiquorum, A. intermedia, 
Craneopsylla minerva minerva, Ctenocephalides felis felis, 
Xenopsylla cheopis, and X. brasiliensis), and lice (Hoplo-
pleura imparata and H. misionalis) (Autino and Lareschi 
1998; D. Castro and Cicchino 1998; Lareschi and Mauri 
1998; Linardi and Guimarães 2000). Endoparasitic nema-
todes are abundant, and include Syphacia alata, Protospi-
rura numidica criceticola, Pterigodermatites (Paucipectines) 
zygodontomys, Litomosoides carinii, L. silvai, Stilestron-
gylus freitasi, Trichuris laevitestis, and Strongyloides ven-
ezuelensis (Quentin, 1967, 1968; Quentin et al. 1968; 
M. Robles 2008, 2010; and Suriano and Navone 1994).

remarks :  Langguth (1975) and Hershkovitz (1990a) 
discussed the convoluted history of the use of Lund’s lasi-
urus and lasiotis, with the latter often causing confusion 
with Thalpomys lasiotis Thomas (see that account). Paula 
Couto (1950: footnote 66) regarded Mus lasiotis Lund as a 
synonym of Hesperomys (= Calomys) expulsus Lund.

The current concept of N. lasiurus (see D’Elía, Pardiñas, 
Jayat, and Salazar- Bravo 2008) includes several nominal 
forms with complex taxonomic histories, such as Hespero-
mys arviculoides, Akodon benefactus, and Cabreramys 
temchuki. Cabrera (1961) and Reig (1978) placed Pam-
pean populations of N. lasiurus, previously treated as N. 
benefactus, in part or totally in N. obscurus. Alternatively, 
Massoia and Fornes (1967a) and Galliari and Pardiñas 
(2000) regarded both benefactus and obscurus as valid spe-
cies, although their comparisons  were generally limited to 

Lagoa Santa (type locality of Mus lasiurus Lund); Pará, 
Alter do Chão (Lima Francisco et al. 1995), Ilha de Ara-
piranga (D’Elía, Pardiñas, Jayat, and Salazar- Bravo 2008), 
Souré (type locality of Akodon fuscinus Thomas); Pernam-
buco, Caruaru (Maia and Langguth 1981), Parque Nacio-
nal do Catimbau (Geise et al. 2010); Rio Grande do Sul, 
Rondinha, Parque Estadual Florestal de Rondinha (D’Elía, 
Pardiñas, Jayat, and Salazar- Bravo 2008); São Paulo, Itararé 
(type locality of Hesperomys brachyurus Wagner). PARA-
GUAY: Alto Paraguay, Palmar de Las Islas (D’Elía, Pardiñas, 
Jayat, and Salazar- Bravo 2008); Presidente Hayes, 8 km NE 
of Juan de Zalazar (D’Elía, Pardiñas, Jayat, and Salazar- 
Bravo 2008).

subspecies :  Macêdo and Mares (1987) assessed geo-
graphic variation in N. lasiurus, retaining fuscinus Thomas 
and lasiurus Lund as subspecies. J. R. Contreras (1982a) 
described elioi and liciae as subspecies of Bolomys tem-
chuki Massoia. Divergence in the mtDNA cytochrome-b 
gene for specimens studied by D’Elía, Pardiñas, Jayat, and 
Salazar- Bravo (2008) ranged from 0– 3.9% and from 1.3– 
6.3% at the intrapopulation and interpopulation levels, re-
spectively. These authors noted two clades in N. lasiurus, 
one from localities as far from each other as the Ilha do 
Arapiranga (in Pará, Brazil) and Paraguay, and the other oc-
cupying all remaining localities, including specimens from 
near the type locality at Lagoa Santa, Minas Gerais, Brazil. 
Despite its large geographic distribution and great range of 
morphological variation, N. lasiurus exhibits little phylo-
geographic structure. When all haplotypes  were analyzed 
together, tests of neutrality supported a recent increase in 
population size, likely leading to range expansion. In combi-
nation with the lack of phylogeographic structure, these re-
sults are consistent with the hypothesis that N. lasiurus has 
recently invaded several regions where it is currently found 
(D’Elía, Pardiñas, Jayat, and Salazar- Bravo 2008).

natural history:  Necromys lasiurus is found in 
grasslands, along the borders of cultivate fi elds, abandoned 
croplands, or even in secondary or gallery forests (Cre-
spo 1969; Dietz 1983; Ellis et al. 1997; Geise, Paresque 
et al. 2010). It is basically a diurnal rodent with more pro-
nounced crepuscular and nocturnal activity in the dry sea-
son than in the wet season (E. M. Vieira et al. 2010). In 
grassland areas, it is a moderately abundant species, reach-
ing densities up to 19.02 individuals/ha in central Brazil 
(Becker et al. 2007) and 33.8 individuals/ha in east- central 
Argentina (De Villafañe et al. 1973). Diet varies both geo-
graph i cally and seasonally to include variable quantities of 
seeds, green vegetation, and arthropods (Ellis et al.1998; 
Talamoni et al. 2008).

The reproductive season in east- central Argentina ex-
tends through the spring and summer, from October to 
February (Mills, Ellis, McKee et al. 1992). Parreira and 
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of N. lasiurus from the Pampas del Heath in southeastern 
Perú (Pacheco et al. 1995; Emmons, Romo et al. 2002) have 
been tentatively reassigned to N. lenguarum (Pacheco et al. 
2009).

Necromys lenguarum (Thomas, 1898)
Paraguayan Akodont

synonyms :
Akodon lenguarum Thomas, 1898f:271; type locality 

“Waikthlatingwaialwa, Northern Chaco of Paraguay,” 
Presidente Hayes, Paraguay (an old Chacoan mission 
located at about 23°25′S and 58°10′W [see Paynter 
1989, under the spelling Waikthlatingwayalwa]).

Zygodontomys tapirapoanus J. A. Allen, 1916c:528; type 
locality “Tapirapoan [= Tapirapuã], Rio Sepotuba, 
Mato Grosso, Brazil.”

[Akodon] tapirapoanus: Tate, 1939:188; name combina-
tion.

Akodon (Akodon) tapirapoanus tapirapoanus: Cabrera, 
1961:447; name combination.

Akodon (Akodon) obscurus lenguarum: Cabrera, 
1961:444; name combination.

“Zygodontomys [? lasiurus] lenguarum”: Hershkovitz:1962: 
206; name combination.

“Zygodontomys [? lasiurus] tapirapoanus”: Hershkovitz: 
1962:207; name combination.

Cabreramys lenguarum: Massoia and Fornes, 1967a:422; 
name combination.

Bolomys lenguarum: Reig, 1978:167; name combination.
Bolomys lenguarum tapirapoanus: S. Anderson and Olds, 

1989:19; name combination.
Necromys lenguarum: Massoia, 1985b:4; fi rst use of cur-

rent name combination.
description:  Medium sized, with total body length 

of holotype 191 mm, tail 76 mm, ear length 14 mm, and 
hindfoot length 21 mm. Dorsal pelage dark gray, with more 
yellowish on rump; sides paler; venter whitish, with tips 
of hairs white or with slight yellowish tinge; forefeet and 
hindfeet uniformly pale gray above. Tail bicolored, blackish 
above and whiter below. Skull heavily built; nasals short, 
supraorbital region broad and beaded, and zygomatic plates 
low and broad, with straight anterior margin; incisive 
foramina wide and short, not constricted posteriorly. Upper 
incisors slightly proodont. Greatest skull length 28.5 mm, 
upper molar series length 4.7 mm (dimensions of holotype).

distribution:  Necromys lenguarum occurs in iso-
lated grassland patches in southeastern Peru (Pacheco et al. 
2009), eastern Bolivia, western Paraguay, southwestern 
Brazil, and possibly northern Argentina (Galliari et al. 
1996), inhabiting Chacoan lowlands below 1,300 m el-
evation. Galliari et al. (1996) cited the fi rst possible speci-
mens for Argentina, from Pampa Bolsa, Chaco province 

Argentinean samples. Even so, Galliari and Pardiñas (2000) 
recognized the similarities between benefactus and lasiurus, 
placing both in the same morphological group of species. 
According to Massoia and Pardiñas (1993) and Galliari and 
Pardiñas (2000), the fossil species N. conifer Ameghino is a 
se nior synonym of benefactus Thomas, although the latter 
authors preferred to retain benefactus as the name for this 
species for reasons of familiarity (but see Musser and Car-
leton 2005). Hershkovitz (1962) revised Brazilian popula-
tions of N. lasiurus as part of his “Southern Group” of the 
genus Zygodontomys. However, A. L. Gardner and Patton 
(1976), Maia and Langguth (1981), and Voss and Linzey 
(1981) supported the inclusion of these populations in ei-
ther Akodon or Bolomys (= Necromys) on karyological 
and morphological grounds. Macêdo and Mares (1987) 
regarded N. lenguarum, currently recognized as a valid 
species, as a synonym of N. lasiurus. Indeed, the morpho-
logical discrimination and distributional limits of these 
two species require refi nement (see below). Hesperomys 
arviculoides Wagner, sometimes listed as a valid species 
(Gyldenstolpe 1932; Cabrera 1961; Ximénez and Lang-
guth 1970), was considered related to N. obscurus (Gal-
liari and Pardiñas 2000) or as a synonym of N. lasiurus 
(Macêdo and Mares 1987; Reig 1978, 1987). Musser and 
Carleton (2005) demonstrated that Cabreramys temchucki 
Massoia, 1980, is a nomen nudum; the availability of tem-
chuki actually dates from Massoia’s (1982) explicit diag-
nosis of the species.

Libardi (2013) addressed nongeographic variation in 
Brazilian populations based on morphometrics of 1,572 
specimens; this author also constructed detailed maps of 
the distribution of N. lasiurus in Brazil. Reported specimens 

Map 112    Selected localities for Necromys lasiurus (●). Contour line = 2,000 m.
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strong support for the specifi c separation of these two taxa 
(D’Elía, Pardiñas, Jayat, and Salazar- Bravo 2008). How-
ever, these authors remarked that the valid application of 
the name lenguarum to the sister clade to N. lasiurus was 
not properly tested because no topotypical specimen was 
analyzed. Rather, specimens of Necromys collected in the 
area of the type locality of N. lenguarum  were all referable 
to N. lasiurus. Thus, D’Elía, Pardiñas, Jayat, and Salazar- 
Bravo (2008) argued that several taxonomic issues must be 
resolved before the taxonomic status of N. lenguarum is 
fi rmly established. Therefore, we restrict the distributional 
range of N. lenguarum to those localities listed by D’Elía, 
Pardiñas, Jayat, and Salazar- Bravo (2008), the type localities 
of lenguarum Thomas and of its ju nior synonym, tapirapoa-
nus J. A. Allen, and that from southern Peru, which is most 
likely of this species (see Pacheco et al. 2009).

Necromys obscurus (Water house, 1837)
Dark- furred Akodont

synonyms :
Ratton colibreve Brants, 1827:186; based on Azara’s 

(1802:86) “el colibreve”; ruled by the International Com-
mission (ICZN 1982:Opinion 1232) to be a vernacular 
name and unavailable for use in zoological nomenclature.

Mus obscurus Water house, 1837:16; type locality “Maldo-
nado,” Maldonado, Uruguay.

Hesperomys obscurus: Wagner, 1843a:516; name combi-
nation.

Akodon obscurus: E.- L. Trouessart, 1897:536; name com-
bination.

Zygodontomys obscurus: Reig, 1964:211; name combi-
nation.

(PROBBAS, numbers 800 to 832). M. M. Díaz and Barquez 
(2007) mentioned a possible record from Jujuy province, 
Argentina (Ingenio La Esperanza) in the collection of Elio 
Massoia. These Argentinian specimens should be reexam-
ined in the course of a comprehensive taxonomic review of 
the genus. Similarly, many of the localities in Bolivia, given 
by S. Anderson (1997), should be treated with caution be-
cause they could be N. lasiurus, a species with a much wider 
distribution and ecological amplitude (D’Elía, Pardiñas, 
Jayat, and Salazar- Bravo 2008).

selected localit ies  (Map 113): ARGENTINA: 
Chaco, Pampa Bolsa (Galliari et al. 1996); Jujuy, Ingenio 
La Esperanza (M. M. Díaz and Barquez 2007). BOLIVIA: 
Chuquisaca, Río Limón (S. Anderson 1997; D’Elía, Pardi-
ñas, Jayat, and Salazar- Bravo 2008); Santa Cruz, 4.5 km N 
and 1.5 km E of Cerro Amboró, Rio Pitisama (S. Anderson 
1997), Estancia San Marcos, 6 km W of Ascención (D’Elía, 
Pardiñas, Jayat, and Salazar- Bravo 2008), 4 km N and 1 km 
W of Santiago de Chiquitos (S. Anderson 1997), Velasco, 
Parque Nacional Noel Kempff Mercado, Campamento Los 
Fierros (D’Elía, Pardiñas, Jayat, and Salazar- Bravo 2008). 
BRAZIL: Mato Grosso, Tapirapoã, Rio Sepotuba (type 
locality of Zygodontomys tapirapoanus J. A. Allen). PAR-
AGUAY: Alto Paraguay, Laguna Placenta (D’Elía, Pardi-
ñas, Jayat, and Salazar- Bravo 2008); Presidente Hayes, 
Waikthlatingwaialwa (type locality of Akodon lenguarum 
Thomas). PERU: Madre de Dios, Pampas del Heath (Pa-
checo et al. 2009).

subspecies :  S. Anderson (1997) maintained tapir-
apoanus J. A. Allen, with type locality in Mato Grosso, west-
ern Brazil, as a subspecies, but the validity of this nominal 
form at either specifi c or subspecifi c levels requires further 
evaluation.

natural history:  All the localities reported by 
D’Elía, Pardiñas, Jayat, and Salazar- Bravo (2008) for N. len-
guarum are situated in seasonally dry environments of the 
Chaco Seco ecoregion. Tapirapoã, the type locality of tapir-
apoanus J. A. Allen, is in the Cerrado of west- central Brazil. 
The record in southern Peru (Pacheco et al. 2009) is from 
the Pampas del Heath, which spans the border with Bolivia, 
a moist grassland isolated in the lowland rainforest of the 
Río Madre de Dios Basin. This species has not been studied 
in regard to other aspects of its ecol ogy or behavior.

remarks :  The taxonomic status of N. lenguarum is 
unresolved. It has been considered as either conspecifi c with 
N. lasiurus (Macêdo and Mares 1987; Pardiñas, D’Elía et al. 
2006; Cáceres et al. 2008) or a separate species (Reig 1987; 
S. Anderson and Olds 1990; S. Anderson 1997; Galliari and 
Pardiñas 2000; D’Elía, Pardiñas, Jayat, and Salazar- Bravo 
2008). The reciprocally monophyletic relationship of this 
taxon as compared with a broad array of geographic sam-
ples of N. lasiurus, derived from mtDNA analyses, offers 

Map 113    Selected localities for Necromys lenguarum (●). Contour 
line = 2,000 m.
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1967a; Galliari and Pardiñas 2000; Teta, González- Fischer 
et al. 2010). The fossil record of N. obscurus is restricted 
to the Late Holocene in Buenos Aires province (Pardiñas 
1999b). The reference by Teta et al. (2004) to Necromys 
sp. from two archaeological sites in northeastern Bue-
nos Aires is to this species. These past occurrences for 
N. obscurus indicate a wider distribution than at present 
and that partially connected Argentinean and Uruguayan 
populations. Sympatric occurrence of N. lasiurus and N. 
obscurus, not presently known, has been recorded in Late 
Holocene coastal assemblages (Pardiñas and Tonni 2000; 
Pardiñas 1999b).

selected localit ies  (Map 114): ARGENTINA: 
Buenos Aires, Arroyo de las Brusquitas (Fornes and Mas-
soia 1965), Estación Deferrari (Teta, González- Fischer et al. 
2010), Estación San José (Teta, González- Fischer et al. 
2010), INTA Balcarce (Galliari and Pardiñas 2000), La-
guna Mar Chiquita (Bó et al. 2002), Punta Negra, Neco-
chea (Galliari and Pardiñas 2000). URUGUAY: Canelones, 
Arroyo Tropa Vieja (MACN 17442), Laguna del Cisne 
(E. M. González and Fregueiro 1999); Maldonado, Maldo-
nado (type locality of Mus obscurus Water house); Monte-
video, Bañados de Carrasco (Galliari and Pardiñas 2000), 
Parque Lecocq (E. M. González 1996), Villa Colón (Mas-
soia and Fornes 1967a); San José, Bañados del Arazatí 
(E. M. González and Martínez Lanfranco 2010), Barra del 
Río Santa Lucía (Galliari and Pardiñas 2000).

subspecies :  Two geo graph i cally disjunct subspe-
cies are currently recognized, based on morphology. The 
nominotypical form ranges along a narrow band border-
ing the La Plata River and the Atlantic Coast of Uruguay, 
whereas N. o. scagliarum is known from a few localities 
in southeastern Buenos Aires province (Galliari and Pardi-
ñas 2000). These morphologically defi ned subspecies are 
not molecularly divergent (D’Elía, Pardiñas, Jayat, and 
Salazar- Bravo 2008). Massoia (1985b) treated the fossil 
form bonapartei Reig as a subspecies of N. obscurus.

natural history:  Necromys obscurus is mostly 
diurnal and cursorial, although it exhibits some tendency 
toward fossoriality (Fornes and Massoia 1965). It has 
been captured in low to moderate numbers in grasslands, 
the borders of cultivated fi elds, moist areas near lagoons 
and streams along the coast, and among rocks in hilly 
environments (Reig 1964; E. M. González and Martínez 
Lanfranco 2010). It is omnivorous, including such arthro-
pods as beetles and crickets and plants in its diet (E. M. 
González and Martínez Lanfranco 2010). This mouse is a 
minor component of the diet of the Barn Owl (Tyto alba) 
in southeastern Buenos Aires province (Leveau et al. 2006; 
Teta, González- Fischer et al. 2010). E. M. González and 
Martínez Lanfranco (2010) recorded reproductive activ-
ity in spring and winter months, and Reig (1965) noted 

Cabreramys obscurus: Massoia and Fornes, 1967a:419; 
name combination, as the type species of Cabreramys 
Massoia and Fornes.

Bolomys obscurus: Reig, 1978:167; name combination.
Necromys obscurus: Massoia, 1985b:4; fi rst use of current 

name combination.
Necromys obscurus bonapartei: Massoia, 1985b:4; name 

combination.
“Bolomys sp. C”: Reig, 1994:104; name combination.
Necromys obscurus scagliarum Galliari and Pardiñas, 

2000:219; type locality “mouth of Arroyo Corrien-
tes, Mar del Plata (38°01′S, 57°31′30″W, General Pu-
eyrredón county, Buenos Aires Province, Argentina.”

N[ecromys]. obscurus obscurus: Galliari and Pardiñas, 
2000:214; name combination.
description:  Largest species in genus, with head and 

body length averaging ca. 110 mm and tail ca. 75 mm. Fur 
rather long and somewhat glossy; dorsum varies from dark 
chestnut brown to blackish brown; individual hairs black-
ish at base and tip and yellowish in middle, giving general 
agouti appearance; guards hairs entirely blackish and long 
(ca. 13 mm); fl anks and cheeks tinged with orange or buffy; 
ventral hairs gray based with yellowish to orange tips; in 
some individuals, a white spot on the chin. Ears small and 
rounded, dark brown skin covered by short buffy hairs; 
tail bicolored, dark brown above and grayish below, with 
scales evident to naked eye. Manus and pes both dark, but 
pes covered dorsally by short buffy hairs; second interdigi-
tal pad usually larger than the fi rst and third; claws on dig-
its I, III, and IV longer than the corresponding digit. Skull 
with short nasals, U-shaped frontoparietal suture, slightly 
marked supraorbital borders, and U-shaped mesopterygoid 
fossa. Mandible with short, robust, and slightly backwardly 
curved coronoid pro cess; well- developed capsular projec-
tion covers base of sigmoid notch. Procingulum of M1 fan 
shaped. Massoia and Fornes (1967a) and Galliari and Pardi-
ñas (2000) provided external and cranial mea sure ments. 
Carleton (1973), Voss and Linzey (1981), and Hooper and 
Musser (1964) described stomach morphology, male acces-
sory glands, and male genitalia, respectively.

distribution:  This species has a disjunct distribu-
tion with two main geographic centers, one in southern 
Uruguay and the other in east- central Argentina (Galliari 
and Pardiñas 2000). Uruguayan populations are mostly re-
stricted to the coast in San José, Maldonado, Montevideo, 
and Canelones departments (E. M. González and Martínez 
Lanfranco 2010). There is an unconfi rmed report for Ri-
vera department (Mones et al. 2003), which would provide 
an extension to the north of about 350 km. Argentinean 
occurrences are from the southeastern corner of Buenos 
 Aires province, including coastal environments as well as 
grasslands and hilly areas (Reig 1964; Massoia and Fornes 
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all dorsal color black fi nely lined with gray and yellow that 
turns cheeks, sides of neck, and fl anks to olive; under parts 
dirty yellowish white. Ears small, well haired, and brown; 
tail short and bicolored. Both manus and pes brownish 
white above; digit V of pes short, barely reaching the base 
of digit IV. Skull dorsally convex in lateral profi le with short 
muzzle and long, narrow braincase; strongly beaded to 
slightly overhanging supraorbital edges; and long palatal fo-
ramina nearly twice length of molar series (Thomas 1894b).

distribution:  Thomas (1894b:362) gave the ho-
lotype as probably from Pallatanga, an Ec ua dorean town 
on the Pacifi c slope of the western Andean cordillera. Voss 
(1991b:6– 7) discussed in detail the geographic provenance 
of the few specimens of N. punctulatus then available, sum-
marizing “at least two in de pen dent rec ords from Ec ua dor 
and one rather more dubious record from eastern Andean 
Colombia.”

selected localit ies  (Map 115): EC UA DOR: 
Chimborazo, Pallatanga (type locality of Acodon punct-
ulatus Thomas). COLOMBIA: Cundinamarca, Bogotá 
(Voss 1991b).

subspecies :  Necromys punctulatus is monotypic.
natural history:  Nothing is known about the 

ecol ogy or behavior of this species.
remarks :  After a review of all available specimens 

of this species, Voss (1991b) removed punctulatus from 
Zygodontomys and noted its resemblance to, if not con-
specifi ty with, N. lasiurus. Thomas (1894b:362) also rec-
ognized a possible connection to N. lasiurus, although 
he later (Thomas 1900h:469) allied punctulatus with N. 
amoenus, writing in reference to the latter “an isolated spe-
cies, apparently only allied to A. punctulatus, from which 
it is distinguishable by its very different colour.” This po-
tential relationship, overlooked by Voss (1991b) and in-
correctly referenced by Musser and Carleton (2005:1130), 
deserves further exploration. The geographic provenances 
of the known specimens of N. punctulatus make its being a 
northern Andean expression of N. amoenus biogeo graph i-
cally defensible. If it  were such, then this could explain the 
mensural differences between the holotype of punctulatus 
(perhaps partially a result of age) as compared with N. la-
siurus, specifi cally its smaller size (the length of the upper 
molar series of punctulatus is 4.2 mm [Thomas 1894b:362] 
versus >4.5 mm for samples of lasiurus [Macêdo and 
Mares 1987]). However, one specimen fi gured by Voss 
(1991b:Fig. 1) and identifi ed as N. punctulatus (AMNH 
36312) appears more like N. lasiurus, especially with re-
spect to the orientation of the upper incisors and the nature 
of the interorbital constriction. Clearly, additional speci-
mens of this rare mouse are needed to assess both its sys-
tematic status and relationships to other members of the 
genus.

that sperm production was most prevalent in November 
and January. Navone et al. (2010) provided a complete list 
of known parasites. D’Elía, Pardiñas, Jayat et al. (2008) 
placed N. obscurus in the IUCN Near Threatened category.

remarks :  Brants (1827) based his Ratton colibreve, 
a probable synonym of N. obscurus (Langguth 1966a), on 
the “colibreve” in Azara’s Spanish edition (1802), which 
was described from an individual acquired in Montevideo, 
Uruguay. Brants’s name, however, was rejected by the In-
ternational Commission (ICZN 1982:Opinion 1232).

The diploid number is 2n = 34, based on specimens from 
southeastern Buenos Aires (N. O. Bianchi et al. 1971).

Necromys punctulatus (Thomas, 1894)
Ec ua dorean Akodont

synonyms:
Acodon punctulatus Thomas, 1894b:361; type locality 

“Ec ua dor (probably Pallatanga).”
Akodon punctulatus: E.- L. Trouessart, 1897:536; name 

combination.
Zygodontomys punctulatus: Gyldenstolpe, 1932a:114; 

name combination.
Zygodontomys punctulatus punctulatus: Cabrera, 1961: 

464; name combination.
Zygodontomys brevicauda punctulatus: Hershkovitz, 1962: 

204; name combination.
Bolomys punctulatus: Voss, 1991b:4; name combination.
N[ecromys]. punctulatus: Galliari and Pardiñas, 2000:226; 

fi rst use of current name combination.
description:  Medium sized, with total length ca. 

200 mm; tail ca. 71 mm. Dorsal pelage short and crisp; over-

Map 114    Selected localities for Necromys obscurus (●); those in Argentina 
and Uruguay are mapped as disjunct (see Distribution). Contour line = 2,000 m.
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Pelage grizzled and short, with hairs about 3– 4 mm long 
over middle rump; dorsal color dark, rusty chestnut fi nely 
intermixed with black; venter washed with yellowish, or 
pale to medium gray tips, but always with dark- based hairs; 
hair tips of chin, throat, and around inguinal area gray in 
most specimens; dorsal- ventral pelage transition undefi ned; 
eye- ring present. Ears dark brown, thinly covered with 
short, dark rusty brown hairs; tail slightly more than one- 
third of total length, uniformly dark, sparsely haired, and 
without tuft. Manus and pes covered dorsally with short, 
dark ochraceous hairs; ungual tufts present on both front 
and hindfeet, but more developed in latter; hindfoot about 
20% of head and body length, narrow, with digits I and V 
much shorter than digits II to IV; claw of digit V about two- 
thirds length of fi rst phalanx of digit IV in holotype (AMNH 
7725/6110). Skull with short rostrum and relatively broad 
interorbital region; zygomatic notches comparatively (to 
other species in genus) narrow and shallow; supraorbital 
shelves present, converging toward middle of orbits; ledge 
over orbit heavy in some specimens, approaching incipi-
ent bead; zygomatic arches widest across squamosal roots 
and therefore convergent anteriorly; zygomatic plates rela-
tively broad; rostrum conical in lateral view, tapering for-
ward from zygomatic root; nasal bones long (ca. 40% of 
the condylobasilar length), projecting anteriorly such that 
distal portion of premaxillary bones and incisors hidden 
beneath nasals and cannot be seen from above; incisive 
foramina long and broad, posteriorly reaching protocone 
of M1, widest at, or near to, premaxillomaxillary suture 
and tapering slightly posteriorly; hard palate basically fl at, 
with barely conspicuous palatal gutters; palate of intermedi-
ate length, with mesopterygoid fossa broad, wide, approxi-
mately parallel, and with U-shaped anterior margin, extend-
ing between maxillae and reaching level of posterior border 
of M3s; roof of mesopterygoid fossa without sphenopala-
tine vacuities (holotype and various individuals from north-
eastern Venezuela with tiny perforations but never large 
vacuities, but some individuals from southern populations 
with large vacuities); distinct posterior palatal pits absent; 
parapterygoid fossae slightly concave dorsally (not fl at, as in 
other species), with straight lateral margins, posteriorly di-
vergent, narrower than mesopterygoid fossae; foramen ovale 
about size of M3 and often partially hidden by pterygoid 
bridge of variable width. Upper incisors orthodont, enamel 
colored dull yellow- orange to saturated orange (in holo-
type). Molars moderately short- crowned, robust, and with 
main cusps alternating along longitudinal plane. Procingu-
lum broad and conspicuously divided into anterolingual 
and anterolabial conules by deep anteromedian fl exus (lost 
in very old individuals). Both M1– 2 with paralophules and 
well- developed anterolophs and mesolophs; M3 about half 
size of M2, with well- developed hypofl exus and metafl exus 

Necromys urichi (J. A. Allen and Chapman, 1897)
Northern Grass Mouse, Ratón campestre, 
Ratón mochilero

synonyms:
Akodon urichi J. A. Allen and Chapman, 1897a:19; type 

locality “Caparo, Trinidad,” Trinidad and Tobago.
Akodon venezuelensis J. A. Allen, 1899b:203; type local-

ity “Quebrada Seca, near Cumana, [Sucre,] Venezuela.”
Akodon meridensis J. A. Allen, 1904b:329; type locality 

“Merida (alt. 1630 m.), [Mérida,] Venezuela.”
Akodon chapmani J. A. Allen, 1913c:600; type locality 

“Chipaque (altitude 8500 feet), Eastern Andes, [Cun-
dinamarca,] Colombia.”

Chalcomys aerosus saturatus Tate, 1939:187; type local-
ity “Mt. Auyan- tepui plateau, middle R[ío]. Caroni, 
[Bolívar,] Venezuela, 6000 ft.”

Akodon urichi tobagensis Goodwin, 1962:6; type locality 
“Speyside, St. John Parish, eastern Tobago, the West 
Indies, at an altitude of 300 feet,” Trinidad and Tobago.

Necromys urichi: Musser and Carleton, 2005:1131; fi rst 
use of current name combination.
description:  Medium sized (smaller than N. lasiurus 

and N. lenguarum, but slightly larger than N. amoenus). 

Map 115    Selected localities for Necromys punctulatus (●). Contour 
line = 2,000 m.
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(USNM 442354); Guárico, Parque Nacional Guatopo, 
15 km NW of Altagracia (USNM 387980); Mérida, Mérida 
(type locality of Akodon meridensis J. A. Allen), Mucubaji, 
3.25 km ESE of Apartaderos (USNM 579557); Monagas, 
San Agustín, 5 km NW of Caripe (USNM 409941); Sucre, 
Manacal, 26 km ESE of Carupano (USNM 416718), Que-
brada Seca (AMNH 14743); Vargas, Pico Ávila, 5 km NNE 
of Caracas, near Hotel Humboldt (USNM 371213).

subspecies :  As currently understood, Necromys 
urichi may be a composite of several taxa, involving at 
least the three nominal ones (saturatus, meridensis, and 
venezuelensis), in addition to the nominate form. Morpho-
metric analyses of Venezuelan populations and the analy-
ses of mtDNA cytochrome-b gene sequences indicated 
that these taxa deserve equal taxonomic rank (M. F. Smith 
and Patton 1999; J. Ventura et al. 2000; D’Elía, Pardiñas, 
Jayat, and Salazar- Bravo 2008). Clearly, more comprehen-
sive studies are needed to build consensus as to hierarchical 
rank (species or subspecies) appropriate for these taxa.

natural history:  Specimens in Venezuela have 
been trapped in savannas as well as evergreen, cloud, and 
deciduous forests, but almost always on the ground, near 
streams, and in rocky, grassy areas with thick herbaceous 
vegetation (Handley 1976; Aagaard 1982; O. J. Linares 
1998; Voss 1992). A study of over nine months in the pára-
mos of the Corodillera de Mérida showed that animals 
trapped in the wet season  were larger, on average, than 
those trapped in the dry season. Also, males  were larger 
and heavier than females (Aagaard 1982). In the premon-
tane humid forest of the Coastal Range in Venezuela, a 
study over 22 months found a mean population density of 
2.9 animals per hectare (range: 0.6– 5.9) and a mean resi-
dence time on the study area of just over three months for 
males and four months for females. This population was 
slightly female biased (1:1.22), and the estimated juvenile 
survivorship was 55%. Animals  were active day and night. 
Average litter size was 5, and females averaged 3.6 litters per 
year. Sexual maturity was reached at 2.7 months; reproduc-
tion occurred throughout the year but with a peak from May 
and June, at the onset of the rainy season (O’Connell 1989). 
Goff and Brennan (1978), Fain and Lukoschus (1982), and 
P. T. Johnson (1972) detailed arthropod ectoparasites, Ar-
cay (1982) protozoan parasites, and Vogelsang and Espin 
(1949) nematodes.

remarks :  J. A. Allen and Chapman (1893:217) pro-
visionally assigned specimens from Trinidad to Abroth-
rix caliginosus (now = Melanomys caliginosus), but later 
used the same series in their description of Akodon urichi 
(J. A. Allen and Chapman 1897a:19). Tate (1939:187), 
in his description of Chalcomys aerosus saturatus from 
Mt. Auyan- tepui, also reported on a series of specimens 
he called “Chalcomys aerosus near chapmani” from the 

(clearly visible in young individuals, but not holotype). The 
m1 lacks anteromedian fl exid but does possess anterolabial 
cingulum, ectolophid, and mesolophid; m2 with same struc-
tures as m1 but about two- thirds its size; m3 about two- 
thirds size of m2, elongated and fi gure- 8 shaped. Mandible 
with mental foramen opening dorsally at diastema; capsu-
lar pro cess distinct and slightly slanted backward; superior 
and inferior masseteric ridges meet below m1; coronoid 
pro cess slightly higher than condyloidpro cess, which ex-
tends dorsally slightly beyond angular pro cess. Vertebral 
column with 13 thoracic, six lumbar, and 24– 27 caudal el-
ements (Steppan 1995). Structure of phallus and baculum 
similar to those of Akodon surdus and Akodon boliviensis 
(Hooper and Musser 1964).

distribution:  Necromys urichi is known from over 
70 localities in northern South America, including con-
fi rmed reports from Colombia, Venezuela, and Trinidad 
and Tobago; reports of the species from northern Brazil 
are based on the several Venezuelan localities near the 
Brazilian- Venezuelan border. As currently understood, N. 
urichi occurs in moist habitats from near sea level to over 
3,600 m in elevation and appears to be able to tolerate a 
range of climatic and ecological zones. The range of the 
species appears to be somewhat disjunct with a large num-
ber of localities forming a NE- SW arc from Trinidad and 
Tobago, through the lowlands of northern Venezuela, adja-
cent Colombia, and across the Cordillera de Mérida Andes 
into southwestern Colombia. It appears again in southern 
and western Venezuela and perhaps northernmost Brazil, 
in areas associated with or, close to, the foothills of the 
tepuis, where it is also found at several elevations (J. A. 
Allen and Chapman 1897a; Handley 1976; O. J. Linares 
1998; M. F. Smith and Patton 1999; Musser and Carleton 
2005; D’Elía et al. 2008).

selected localit ies  (Map 116): COLOM-
BIA: Cauca, La Gallera (AMNH 32467); Cundinamarca, 
Chipaque (type locality of Akodon chapmani J. A. Allen); 
La Guajira, Las Marimondas, Fonseca (USNM 280805); 
Meta, Finca El Buque, Villavicencio (NMNH 507258). 
TRINIDAD AND TOBAGO: Tobago, Speyside (AMNH 
184789); Trinidad, Caparo (AMNH 6110), Princestown 
(J. A. Allen and Chapman 1897a). VENEZUELA: Ama-
zonas, Cerro Duida, Cabecera Del Cano Culebra, 40 km 
NNW of Esmeralda (USNM 406120), Cerro Neblina, 
Camp XI (USNM 560866); Apure, Nulita, 29 km SSW of 
Santo Domingo, Selvas De San Camilo (USNM 418446); 
Bolívar, Arabopo, Mt. Roraima (AMNH 75640); Cara-
bobo, La Copa, 4 km NW of Montalban (USNM 442343), 
Auyan- tepui (type locality of Chalcomys aerosus saturatus 
Tate), 85 km SSE of El Dorado, km 125 (USNM 387978), 
45 km NE of Icabarú, Santa Lucia de Surukun (USNM 
495663); Falcón, Cerro Socopo, 84 km NW of Carora 
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Genus Oxymycterus Water house, 1837
João A. de Oliveira and Pablo R. Gonçalves

The genus Oxymycterus, as treated  here, includes 15 spe-
cies: O. amazonicus, O. caparaoe, O. dasytrichus, O. dela-
tor, O. hiska, O. hucucha, O. inca, O. josei, O. juliacae, 
O. nasutus, O. nigrifrons, O. paramensis, O. quaestor, O. 
rufus, and O. wayku. Rec ords are from localities ranging 
from the southern bank of the Rio Amazon in eastern Bra-
zil and western Brazilian and southern Peruvian Amazonia 
to southern Buenos Aires province in Argentina. Within 
this range, rec ords are more densely concentrated in east-
ern Brazil and the Bolivian- Peruvian Andeans and eastern 
slopes, but also throughout Paraguay and central Brazil. 
Pleistocene and Recent material has been reported from 
Lagoa Santa, southeastern Brazil, but of the fossil spe-
cies described from there and referred to Oxymycterus by 
Winge (1887), only Oxymycterus cosmodus— based on a 
fragment of maxilla with the fi rst upper molar and recov-
ered from Lapa da Serra das Abelhas (Hansen 2012:67)— 
is currently included in the genus (Voss and Myers 1991). 
As for the fossil nominal forms proposed by Ameghino 
(1889) in Oxymycterus, none are currently assigned to the 
genus (Massoia and Pardiñas 1993; Pardiñas 2000), de-
spite fossils referable to extant species from Argentinean 
sites (P. E. Ortiz and Pardiñas 2001; Pardiñas et al. 2002).

The smallest species of Oxymycterus is O. hucucha, 
whereas the largest specimens recorded have been assigned 
to O. quaestor. Adult head and body lengths in the genus 
range from 99– 197 mm, and tail length varies from 70– 
156 mm. Among the different species, tail length varies 
from shorter than (about 60%) to approximately equal to 
head and body length. Hindfoot length (with claw) varies 
from 21– 42 mm, and ear length (from notch) ranges from 
14– 27 mm.

Species of this genus are quite variable in size and pelage 
length and color, but the genus can be easily recognized by 
the long muzzle, small eyes, and by the long and strong 
claws both in forefeet and hindfeet. The tail is shorter than 
the head and body; the ears usually protrude above the fur 
of the head but vary in length among species, so the combi-
nation of ear and hindfoot lengths is useful in distinguish-
ing among sympatric forms of similar body size.

The dorsal pelage of Oxymycterus is usually dense, and 
sometimes hispid and shiny. As in most sigmodontines, 
dorsal guard hairs have an expanded stiffer distal portion 
and thinner and more fl exible base. The boundary between 
these two sections, located, in all species of the genus, near 
the midlength of the hair, is usually a constricted region that 
causes the expanded distal portion of the hair to bend back-
ward. Guard hairs of the back and sides are usually of two 
kinds, both cylindrical and thin at their bases and with a 

lower slopes of the same tepui. These are paler than satu-
ratus and similar in coloration to J. A. Allen’s chapmani 
from Colombia.

The phyloge ne tic position of N. urichi in the genus re-
quires thorough reevaluation, a pro cess that may refi ne 
the content and context of Necromys. Phyloge ne tic studies 
based on mitochondrial and nuclear gene data support the 
hypothesis that N. urichi is closely related to other species 
in Necromys (M. F. Smith and Patton 1999; D’Elía 2003a; 
D’Elía, Pardiñas, Jayat, and Salazar- Bravo 2008) and that 
this relationship is best characterized by a three- group 
basal polytomy (see above). As currently understood on 
morphological grounds, N. urichi is the most divergent 
Necromys. In fact, combinations of characters currently 
presumed to be diagnostic for Necromys (e.g., size and 
shape of zygomatic notches, length of rostrum, narrow 
parapterygoid and mesopterygoid fossae, size and shape 
of the foramen ovale, lack of an anteromedian fl exus in 
M1, size and shape of the hypo-, meso-, and metafl exi) 
are not present in N. urichi. Only a single character diag-
nostic of Necromys is present in the holotype of N. urichi 
(AMNH 7725); that is that digit V, including claw, does 
not extend beyond half of the proximal phalanx of digit 
IV. In combination, these are trenchant character differ-
ences that need to be evaluated in a phyloge ne tic context 
when more nuclear sequence data are available for species 
in the genus.

Reig and Kiblisky (1968b) and Reig, Olivo, and Kib-
lisky (1971) described a karyotype with 2n = 18, com-
posed of eight pairs of metacentric autosomes of de-
creasing size and heteromorphic sex chromosomes. N. 
O. Bianchi et al. (1971) reported a lack of X0 females in 
this species, an observation supported by Hoekstra and 
 Edwards (2000).

Map 116    Selected localities for Necromys urichi (●). Contour line = 2,000 m.



248 Mammals of South America

marked by a well- incised anteromedian fl exus and is twice 
the length of M2, which is twice as long as M3. The major 
cusps and internal dentine structures conform to the tetralo-
phodont pattern of akodontines, with an anteroloph(id) 
and a reduced median loph(id) instead of a well- developed 
mesoloph. These structures become rather worn in most 
subadult and adult individuals, so the teeth commonly lose 
much of the enamel folding complexity of the occlusal sur-
faces. Although dental morphology has been regarded as 
conservative in the genus (Hershkovitz 1994), F. G. Hoff-
mann et al. (2002) reported that young individuals of O. 
josei differ from O. nasutus in having a protostyle and a 
well- marked enterostyle on the M1 and by analogous dif-
ferences in the m1.

Vertebral counts are 7 cervical, 13 thoracic, 6 lumbar, 
and 26– 33 caudal elements in complete tails. The tail 
scales are annularly arranged, 13– 16 rings per centimeter, 
and usually have three bristles about 2– 3 mm long extend-
ing from beneath each scale. The tail ranges from mod-
erately to fairly hirsute, the scales unconcealed to almost 
concealed in some species. The tail can be unicolored to 
moderately bicolored, darker above and lighter below.

Forefeet and hindfeet are relatively long and narrow 
(hindfoot length with claw varies from 16– 32% of the 
head and body length in adults among different species), 
and covered dorsally with short hairs to the distal phalan-
ges. The palmar surfaces are naked, with two conspicuous 
metacarpal pads and three smaller interdigital pads. The 
plantar surfaces bear four interdigital pads, with the two 
middle ones larger. The hypothenar pad is slightly smaller 
than the fourth interdigital pad, and is situated halfway 
between it and the thenar pad, which is as large as the two 
middle interdigital pads. Ungual tufts are usually short, but 
can be as long as the claws in the hindfeet. Digits II through 
IV bear long, strong, and keeled claws, in both the manus 
and pes; those of the manus are usually slightly larger. The 
claw on digit III is the longest, ranging from 2.5– 4.5 mm in 
the different species, as mea sured in a straight line from the 
tip of the phalanx in ventral view. Claws of digits II and IV 
are usually subequal in size, and both are slightly shorter 
than the third digit’s claw, hardly surpassing 4 mm in the 
largest animals. As in other akodontine rodents, the pol-
lex is atrophied but bears a small claw, 1– 2 mm long, that 
hardly reaches beyond the distal ends of the metacarpals. 
The fi fth manual digit is reduced, with a small to medium- 
sized claw (1– 3 mm long), often reaching the level of the 
distal phalanx of the fourth digit. The hallux and the fi fth 
pedal digit are of subequal lengths, reaching the level of 
the distal edges of the interdigital pads, the former bears a 
larger claw (1.5– 2.5 mm long versus 1– 1.5 mm for digit V).

Four pairs of mammae, one each in pectoral, thoracic, 
abdominal, and inguinal positions, are present in all spe-

grayish proximal portion: a longer type, 10– 18 mm in length 
among species, with a thickened, dark brown to black distal 
segment, and a shorter, thinner type 7.5– 15 mm in length, 
tipped with a yellow- orange to reddish- brown 0.3– 4.5 mm 
subapical band. Both kinds of guard hairs are also present 
laterally, but the fi rst type gradually becomes less common 
progressing ventrad, and the subapical band in the second 
type gets longer toward the venter. Ventral hairs have grayish 
bases becoming yellowish distally. Very often the hair bases 
of the chin, and rarely those of the chest, are pure white.

Skulls of Oxymycterus are relatively long and narrow, 
mainly owing to the nasal tube that projects beyond the 
upper incisors, the anterior extremity of which is contrib-
uted equally to by nasals and premaxillaries. Prenasal os-
sifi cation (the os rostri) is present in all species, although 
usually being lost during preparation, providing a more 
pointed appearance to an otherwise squared anterior end 
of the nasals. The nasal tube may be trumpet- shaped with 
a high anterior nasal aperture, owing to an upward fl aring 
of the nasals, or the aperture may below and inconspicu-
ous. Zygomatic plates are relatively narrow, not forming 
obvious zygomatic notches, and have markedly curved 
anterior margins, a morphology approached only by Bru-
cepattersonius, Blarinomys, Juscelinomys, and Lenoxus.

Considerable variation is found among species in the 
width of the inferior zygomatic root and in the curvature 
formed by the anterior margin of the zygomatic plates, 
which may be smoothly to strongly curved anteroposteri-
orly, without any remarkable anterodorsal knob just ante-
rior to their upper zygomatic roots. The incisive foramina 
are very long, usually reaching the anterior third or half 
of the fi rst molars. The anterior end of the mesopterygoid 
fossa is often at the level of the third molars, usually with 
their posterior edges, but consistent deviation from this is 
found among certain populations or species. The interpari-
etal is reduced in comparison with that of other sigmodon-
tines, but also shows considerable variation in shape and 
size in some species. All species possess the primitive mu-
roid pattern of carotid arterial circulation, including large 
stapedial and sphenofrontal foramina and a squamosal- 
alisphenoid internal groove (pattern 1 of Voss 1988).

Compared with other akodont skulls, the rostrum is 
rather elongated in Oxymycterus, notwithstanding that in 
some species (O. rufus, O. amazonicus, and O. delator) this 
character is less conspicuous. In cranial morphology, the 
genera Juscelinomys, Lenoxus, and Brucepattersonius are 
the most similar to Oxymycterus. However, Oxymycterus is 
unique among this group in having prenasal ossifi cations (os 
rostri) and in the structure of the nasal tube, which is formed 
by equal contributions of the nasal and premaxillary bones.

Upper incisors are opisthodont, and molars are narrow, 
moderately hypsodont, and cusps are highly crested. M1 is 
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Oxymycteris Schinz, 1845:179; incorrect subsequent spell-
ing of Oxymycterus Water house.

Oxymyctorus Tomes, 1860a:221; incorrect subsequent 
spelling of Oxymycterus Water house.

Oxymicterus Tomes, 1861 [1862]:285; incorrect subse-
quent spelling of Oxymycterus Water house.

Oxymcterus Vorontsov, 1979:17; incorrect subsequent 
spelling of Oxymycterus Water house.

Oxymeterus Vorontsov, 1979:27; incorrect subsequent 
spelling of Oxymycterus Water house.

Oxymycetrus Vorontsov, 1979:198; incorrect subsequent 
spelling of Oxymycterus Water house.

Oxymyceterus Vorontsov, 1979:269; incorrect subsequent 
spelling of Oxymycterus Water house.

Oximycterus Marinho- Filho, Reis, Oliveira, Vieira, and 
Paes, 1994:151; incorrect subsequent spelling of Oxy-
mycterus Water house.
remarks :  J. A. Oliveira (1998) provided detailed 

histories and descriptions, along with photographs of 
the skulls, of the type specimens of most nominal taxa of 
Oxymycterus.

KEY TO THE SPECIES OF OXYMYCTERUS:
1. Hindfoot (with claw) about 30 mm long or less, not 

exceeding 32 mm; ear length (from notch) <20 mm in 
length; upper molar series usually <5.3 mm, not exceed-
ing 6 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1′. Hindfoot (with claw) usually >30 mm; ear length (from 
notch) >20 mm; upper molar series usually >5.3 mm, 
and not shorter than 5 mm  . . . . . . . . . . . . . . . . . . . . 12

2. Ratio between length of nasal tube (mea sured from an-
terior border of incisive alveolus to anteriormost tip of 
premaxillary) to that of molar series <0.5. . . . . . . . . . 3

2′. Ratio between length of nasal tube (mea sured from an-
terior border of incisive alveolus to anteriormost tip of 
premaxillary) to that of molar series >0.5. . . . . . . . . . 5

3. Nasals short, not reaching level of upper zygomatic root, 
interparietal reduced (ratio of interparietal breadth/
braincase breadth usually <0.5); dorsal pelage bright 
 rufous . . . . . . . . . . . . . . . . . . . . . . . Oxymycterus rufus

3′. Nasals long, reaching level of upper zygomatic root; 
interparietal relatively larger (ratio of interparietal 
breadth/braincase breadth usually >0.5); dorsal pelage 
blackish or dark brown  . . . . . . . . . . . . . . . . . . . . . . . 4

4. Palate shorter, not extending posteriorly beyond M3, 
leaving anterior end of presphenoid visible in ventral 
view; frontal sinuses less infl ated; pelage dark brown . .  
. . . . . . . . . . . . . . . . . . . . . . . Oxymycterus amazonicus

4′. Palate longer, extending posteriorly beyond M3 and 
covering anterior end of presphenoid so that it is not 
visible in ventral view; frontal sinuses more infl ated; 
pelage blackish . . . . . . . . . . . . . . Oxymycterus delator

cies of the genus. Hershkovitz (1994) reported only six 
pairs of nipples for O. amazonicus, but close inspection of 
specimens  housed in the Museu Nacional (MNRJ 32896) 
and Museu Goeldi (MPEG 8994, 8995) indicates that the 
mammae count for this species is the same as in others.

Hooper and Musser (1964) described the glans penis of 
Oxymycterus as having a crenate crater rim with essen-
tially no bordering band of spineless tissue, dissimilar bac-
ular mounds, and a robust spinous urethral fl ap. The bacu-
lum is long with a straight shaft and a broadened base. 
Despite considerable age- related variation, the baculum 
varies among species in Oxymycterus in the shape of the 
proximal end, developmental extent of lateral condyles, 
and shape of the distal end (J. A. Oliveira 1998). Soft parts 
of the glans also vary among species and populations, in-
cluding size of the dorsal papilla and the spinous ornamen-
tation of the urethral fl ap (P. R. Gonçalves 2006).

The stomach is bilocular- discoglandular with glan-
dular epithelium contained in a pouch- like diverticulum, 
characteristics found in insectivorous rodents (Hershkov-
itz 1994). The gall bladder is usually present, but Geise, 
Weksler, and Bonvicino (2004) detected intrapopulation 
variation with respect to this character in O. dasytrichus. 
Specimens referred to O. dasytrichus from Ilha Grande, off 
the southwestern coast of Rio de Janeiro state, lack a gall 
bladder (Geise, Weksler, and Bonvicino 2004).

synonyms :
M[us].: G. Fischer, 1814:71; part (description of rufus, 

based on “rat cinquième ou rat roux” of Azara); not 
Mus Linnaeus.

M[us].: Olfers, 1818:209; part (description of rutilans, 
based on “rat cinquième ou rat roux” of Azara); not 
Mus Linnaeus.

Mus: Desmarest, 1819c:62; part (description of rufus, 
based on “rat cinquième ou rat roux” of Azara); not 
Mus Linnaeus.

Mus: Schinz, 1821:288; part (description of dosytrichos); 
not Mus Linnaeus.

H[ypudaeus].: Wied- Neuwied, 1826: 425; part (listing of 
dasytrichos); not Hypudaeus Illiger.

L[emmus].: J. B. Fischer, 1829:293; part (listing of dasy-
trichos); not Lemmus Link.

Oxymycterus Water house, 1837:21; proposed as a subge-
nus; type species Mus nasutus Water house, by original 
designation.

Arvicola: Lesson, 1842:147; part (listing of dasytrichos); 
not Arvicola Lacépède.

Hesperomys: Wagner, 1842a:361; part (description of ros-
tellatus); not Hesperomys Water house.

Oxymycterus: Pictet, 1843a:211; fi rst use as full genus.
Holochilus: Gray, 1843b:114; part (listing of nasutus); not 

Holochilus Brandt.
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ratio between zygomatic breadth and occipitonasal 
length ≥0.46 . . . . . . . . . . . . . . . . . . Oxymycterus hiska

12. Andean- Amazonian distribution . . . . . . . . . . . . . . . 13
12′. Atlantic distribution (west to Río Paraguay)  . . . . . 14
13. Ratio between width of zygomatic plate and width of 

nasal tube >0.53 . . . . . . . . . . . . . . . .Oxymycterus inca
13′. Ratio between width of zygomatic plate and width of 

nasal tube usually ≤0.53 . . . . . . . Oxymycterus juliacae
14. Interorbital region relatively broad and nasal tube less 

elongated, ratio between interorbital width and occipi-
tonasal length generally >0.17; if lower, ratio between 
length of nasal tube (mea sured distally from anterior 
margin of upper incisors) and length of upper molar 
row <0.6; dorsal pelage varying from olivaceus to dark 
brown, not markedly lined with black  . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . Oxymycterus dasytrichus

14′. Interorbital region relatively narrow and nasal tube 
more elongated, ratio between interorbital width and 
occipitonasal length generally <0.17; if higher, ratio 
between length of nasal tube and length of upper mo-
lar row >0.6; dorsal pelage varying from dark yellow 
gray to dark orange, markedly lined with black, in some 
specimens providing a metallic iridescent sheen  . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Oxymycterus quaestor

Oxymycterus amazonicus Hershkovitz, 1994
Amazonian Hocicudo

synonym :
Oxymycterus amazonicus Hershkovitz, 1994:23; type lo-

cality “Fordlândia, right bank, lower Rio Tapajóz [sic], 
Pará, Brazil, 3°40′S, 55°30′W.”
description:  Dorsal and lateral coloration of gen-

erally dark- brown from head to base of tail, with some 
specimens paler and more reddish- brown; ventral color 
varies from orange to reddish orange, with hairs of throat 
generally paler or even whitish; hindfeet covered dorsally 
by dark- brown hairs. Head and body length of adults 140– 
148 mm, tail length 86– 95 mm, hindfoot length (with claw) 
28– 29 mm, and ear length 16– 20 mm. Skull with compara-
tively short and wide rostrum and robust braincase, similar 
in structure and size to O. delator but with frontal sinuses 
less infl ated; nasals longer than in O. delator but do not 
project anteriorly beyond perpendicular plane of anterior 
incisor border, hardly forming the typical trumpet- shaped 
nasal tube of genus; zygomatic plates quite variable in 
width, but their curvature less pronounced than in most 
species; zygomatic notches relatively broad, correlated 
with wide infraorbital foramina; incisive foramina rela-
tively wide, specially along maxillary region, and robust 
palatine septum present; bony palate shorter than O. dela-
tor not extending posteriorly beyond level of M3, leaving 
anterior end of presphenoid visible in ventral view.

5. Length of hindfoot with claw <or about 23 mm  . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Oxymycterus hucucha

5′. Length of hindfoot with claw >23 mm . . . . . . . . . . . . 6
6. Found on Atlantic coast of Brazil or Uruguay . . . . . . . 7
6′. Foundin eastern Andes of Peru, Bolivia, or Argentina  . 9
7. Zygomatic plate wide, greatest width equal to or 

>2.2 mm  . . . . . . . . . . . . . . . . . . . . . Oxymycterus josei
7′. Zygomatic plate narrow, width generally <2 mm, rarely 

exceeding 2.2 mm . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
8. Incisive foramina long, extending well beyond poste-

rior limit of inferior root of zygomatic plate; ectotym-
panic portion of bulla less expanded anterolaterally, 
resulting in smaller and conical bullae . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . Oxymycterus nasutus

8′. Incisive foramina short, not extending beyond posterior 
limit of inferior root of zygomatic plate; ectotympanic 
portion of bulla more expanded anterolaterally, resulting 
in more quadrangular bullae  . . . Oxymycterus caparaoe

9. Pelage showing contrast in color between anterior and 
posterior parts of dorsum or homogeneously dark or 
blackish brown; interorbital region and nasal tube rela-
tively narrower; zygomatic plate relatively larger (ratio 
between the interorbital constriction and zygomatic 
breadth <0.42; ratio between width of zygomatic plate 
and width of nasal tube >0.49) . . . . . . . . . . . . . . . . . 10

9′. Pelage color paler and homogeneously brown through-
out dorsum; interorbital region and nasal tube relatively 
larger; zygomatic plate relatively narrower (ratio be-
tween interorbital constriction and zygomatic breadth 
>0.42; ratio between width of zygomatic plate and 
width of nasal tube usually <0.49)  . . . . . . . . . . . . . . 11

10. Head and anterior part of dorsum of general olive- 
grayish color, strongly lined with black, becoming more 
brownish or ochraceous brown toward rump; narrower 
braincase and zygomatic notches; claws on forefeet 
and hindfeet moderately developed; less expanded zy-
gomatic arches; incisive foramina longer and with 
straight edges; lunar notch of mandible symmetrically 
excavated  . . . . . . . . . . . . . . . Oxymycterus paramensis

10′. Head and dorsal pelage blackish brown with slight 
ochre or reddish hue; claws on forefeet and hindfeet 
strong and long, those of digit III reaching more than 
6 mm on forefoot and 5 mm on hindfoot; well- expanded 
zygomatic arches; incisive foramina shorter; asymmetri-
cal due to more excavated ventral portion  . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .Oxymycterus wayku

11. Size averages larger (hindfoot with claw >25 mm); skull 
longer, with occipitonasal length usually >31 mm; if 
smaller, ratio between zygomatic breadth and occipito-
nasal length usually >0.46  . . . Oxymycterus nigrifrons

11′. Size averages smaller (hindfoot with claw ≤25 mm); 
skull shorter, with occipitonasal length usually <31 mm; 
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remarks :  Oxymycterus amazonicus is closely related 
to O. delator, based on phyloge ne tic analysis of mtDNA 
cytochrome-b sequences (F. G. Hoffmann et al. 2002), dif-
fering by only 2.9% p-distance. See also remarks under O. 
delator.

Oxymycterus caparaoe Hershkovitz, 1998
Mt. Caparaó Hocicudo

synonyms :
Oxymycterus caparaoe Hershkovitz, 1998:244; type lo-

cality “Arrozal, Parque Nacional do Caparaó, Minas 
Gerais, Brazil, elevation 2400 m.”

O[xymycterus]. caparaonense F. G. Hoffmann, Lessa, and 
Smith, 2002:415; incorrect subsequent spelling of ca-
paraoe Hershkovitz.

Oxymycterus caparoae Musser and Carleton, 2005:1157; 
incorrect subsequent spelling of caparaoe Hershkovitz.
description:  Overall dorsal coloration predomi-

nantly dark brown (individual hairs with blackish tips, 
narrow orange subterminal band, and slate gray base); 
sides of body slightly more orange due to wider pha-
eomelanin band; venter orange but with slaty base show-
ing through; ears dark brown and hindfeet covered dor-
sally by grayish brown hairs (gray basally and white 
apically). Pelage long and lax. Head and body length of 
adults 110– 139 mm, tail length 80– 104 mm, hindfoot 
length (with claw) 27– 31 mm, and ear length 18– 20 mm. 
Rostrum markedly elongated and narrow, with nasals 
and premaxillary bones parallel sided and combined to 
form well projected trumpet- shaped nasal tube; nasals 
with caudal limits anterior to line linking upper zygo-
matic roots; zygomatic plates slender, notably curved 
anteroposteriorly and not considerably arched laterally, 
delimiting narrow infraorbital foramina and reduced zy-
gomatic notches; interorbital region broad due to laterally 
infl ated supraorbital margins and frontal sinuses, which 
remain visible in ventral view up to level of M2; incisive 
foramina relatively short, not extending beyond posterior 
margin of inferior root of zygomatic plates; bony palate 
relatively short, not extending posteriorly beyond M3; 
bullae large and quadrangular, with ectotympanic ante-
riorly expanded.

distribution:  This species is known only from 
the western slope and altiplano of the Pico da Bandeira, 
Parque Nacional do Caparaó, along the boundary between 
the states of Espírito Santo and Minas Gerais, at elevations 
from 2,100 to 2,400 m.

selected localities (Map 118): BRAZIL: Espírito 
Santo and Minas Gerais: Arrozal, Parque Nacional do 
Caparaó, 3.0 km N and 0.1 km W of Pico da Bandeira 
(type locality of Oxymycterus caparaoe Hershkovitz).

subspecies :  Oxymycterus caparaoe is monotypic.

distribution:  Lower Amazon, including regions 
along the lower parts of Tocantins, Xingú, and Tapajós riv-
ers, southwestward along middle and upper tributaries of 
Aripuanã and Tapajós rivers to northwestern Mato Grosso 
state, at least to the southern edge of Serra do Norte (= 
Serra dos Parecis); to the west, Oxymycterus amazonicus 
has been recorded on the Rio Jamari, an upper affl uent of 
Rio Madeira Basin, in the state of Rondônia.

selected localit ies  (Map 117): BRAZIL: Mato 
Grosso, Aripuanã, Alto do Rio Madeira (MNRJ 46705), 
Apiacás (MZUSP 35159), Campos Novos (AMNH 
37101), Juruena (MZUSP 35162); Pará, Agrovila União, 
18 km S and 19 km W of Altamira, Rio Xingu (USNM 
521485), BR 165, Santarém to Cuiabá, Santarém (USNM 
544637), Fazenda São Raimundo, km 42 (estreito), São 
João do Araguaia, Marabá (MPEG 10140), Fordlân-
dia, Rio Tapajós (type locality of Oxymycterus amazo-
nicus Hershkovitz), [near] Jatobal, 73 km N and 45 km 
W of Marabá (USNM 519787), Piquiatuba, Rio Tapajós 
(AMNH 94809); Rondônia, Alto Paraíso (MNRJ 79724).

subspecies :  Oxymycterus amazonicus is monotypic.
natural history:  Specimens of O. amazonicus 

from near Altamira (Pará) have been obtained in secondary 
forest and in capoeiras (areas of secondary growth brush) 
intermixed with rice or manioc plantations, as documented 
on specimen labels. A specimen from Apiacás, Mato 
Grosso state, was found from the stomach of a Bothrops.

Map 117    Selected localities for Oxymycterus amazonicus (●).
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by Cabrera (1961) to “Rio Mucuri, Bahia, Brazil,” and 
further to “lower Rio Mucuri” by Avila- Pires (1965), 
the locality of provenance of the second specimen de-
scribed by Wied- Neuwied (1826).

H[ypudaeus]. dasytrichos Wied- Neuwied, 1826:425; un-
justifi ed emendation of dosytrichos Schinz, name com-
bination, and redescription of Mus dosytrichos Schinz; 
Avila- Pires (1965) designated a lectotype.

L[emmus]. dasytrichos: J. B. Fischer, 1829:293; name combi-
nation.

Mus dasytrichos: J. B. Fischer, 1829:293; name combination.
Arvicola dasytrichos: Lesson, 1842:147; name combination.
Hesperomys [Oxymycterus] rostellatus Wagner, 1842a: 

361; type locality “Brasilia”; restricted by Gyldenstolpe 
(1932) to “Eastern Brazil, Bahia” and further restricted 
by Hershkovitz (1994) to “São Salvador, or Salvador, 
Bahia, Brazil, 12°59′S, 38°31′W, sea level.”

H[esperomys]. rostellatus: Wagner, 1843a:514; name com-
bination.

Oxymycterus hispidus Pictet, 1843a:211, plates IV and V; 
no type locality given, but listed by Baud (1977) as “Iles 
Eos” [= Ilhéus?], Bahia, Brazil (see J. A. Oliveira 1998 
for further details concerning the type locality).

O[xymycterus]. rostellatus: Pictet, 1843a:213; name 
combination.

M[us]. hispidus: Schinz, 1845:179; name combination; not 
Mus hispidus Lichtenstein.

M[us]. hispidulus Schinz, 1845:179; unjustifi ed emenda-
tion of hispidus Pictet.

Oxymycteris hispidus: Schinz, 1845:180; name combina-
tion.

M[us]. rostellatus: Schinz, 1845:189; name combination.
Hesperomys rufus: Burmeister, 1854:183; name combina-

tion; part; not Mus rufus G. Fischer.
O[xymycterus]. rufus: Burmeister, 1855a:10; name combi-

nation: part; not Mus rufus G. Fischer.
Hesperomys (Oxymycterus) rufus: E.- L. Trouessart, 

1880b:142; name emendation (see Remarks) and name 
combination; listed as synonym of but not rufus G. 
Fischer.

Hesperomys (Oxymycterus) dasytrichos: E.- L. Trouessart, 
1880b:142; name combination, listed as synonym of O. 
rufus nasutus.

Oxymycterus rufus: Winge, 1887:36, plate 1, Figs. 10– 11; 
plate 2, Fig. 14; part; not rufus G. Fischer.

[Oxymycterus] dasytrichus: E.- L. Trouessart, 1897:539; 
emendation of dosytrichos Schinz and fi rst use of 
 current name combination; listed as a synonym of O. 
rufus.

Oxymycterus Roberti Thomas, 1901g:530; type locality 
“Rio Jordão, in the district of Araguary [= Araguari], 
S.W. Minas Geraes [= Minas Gerais],” Brazil.

natural history:  This species has been encoun-
tered only at high elevations ( >2,100 m) on Mt. Caparaó, 
in close association with the campos de altitude, a series of 
cool- humid grasslands that occur atop the highest summits 
and altiplano of southeastern Brazil (Bonvicino et al. 1997; 
Safford 1999). Trapping rec ords of topotypical specimens 
deposited in MNRJ indicate higher abundance in areas 
with hygrophilic soils dominated by bunchgrasses (Corta-
deira spp.) and Andean bamboo (Chusquea spp.), which 
form a cluttered and dense herbaceous cover that is prob-
ably used for nesting places.

remarks :  Hershkovitz (1998) considered O. ca-
paraoe closely related to O. nasutus, as both two species 
share an extremely long and narrow rostrum, relatively 
narrow and curved zygomatic plates, and relatively small 
hindfeet. Despite these morphological similarities, how-
ever, O. caparaoe can be distinguished from O. nasutus by 
its overall darker dorsal color, relatively larger size, shorter 
incisive foramina, broader interorbit, and anteroposteri-
orly infl ated and quadrangular bullae.

Oxymycterus dasytrichus (Schinz, 1821)
Atlantic Forest Hocicudo, or “rato- bubo” (Bahia), 
“rato- porco” (Pernambuco), and “trioréu” (São Paulo)

synonyms :
Mus dosytrichos Schinz, 1821:288; type locality “Camamú 

unweit Bahia,” Brazil (as given by Wied- Neuwied 
[1826] for the “Rato Bubo” of Schinz [1821]); modifi ed 

Map 118    Single known locality for Oxymycterus caparaoe (●).
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Mato Dentro (MNRJ 13406), Fazenda Esperança, Serro 
(USNM 282591), Lagoa Santa (ZFMK 397), Passos (MNRJ 
12853); Pernambuco, Garanhuns (MNRJ 27218), Maca-
parana: Fazenda Água Fria (UFPB 6961), São Lourenço 
da Mata (BM 3.10.1.56); Rio de Janeiro, Angra dos Reis 
(MNRJ 2566), Fazenda Velha, Tijuca (MNRJ 32857); São 
Paulo, Barra do Guaraú, Cananéia (MZUSP 24887), Fa-
zenda Intervales (Base do Carmo), Capão Bonito (MVZ 
183125), Salto de Pirapora (MZUSP 22693), Varjão, Ber-
tioga (USNM 484400); Sergipe, Fazenda Cruzeiro, 13 km 
SSE of Cristinápolis (MNRJ 66570).

subspecies :  We treat Oxymycterus dasytrichus as 
monotypic.

natural history:  This species occurs both in low-
land and mountainous regions up to elevations of 1,800 m, 
in seasonally fl ooded várzea forest and humid open areas 
near or in forests; in agricultural crop fi elds, such as sugar 
cane, coffee, corn, and bananas; and in the tall, pioneer 
grasses characteristic of secondary formations in the At-
lantic Forest of eastern Brazil. M. V. Vieira et al. (2009) 
documented higher abundances in forest fragments sur-
rounded by rural properties than in those near urban ar-
eas in Rio de Janeiro state. Oxymycterus dasytrichus has 
been found in sympatry with other species of the genus in a 
number of localities in eastern Brazil, throughout the states 
of Bahia (O. delator), Minas Gerais (O. rufus, O. delator) 
and São Paulo (O. judex) (J. A. Oliveira 1998; P. R. Gon-
çalves and Oliveira 2004; Geise, Pereira et al. 2004). On 
the eastern slopes of the Serra deItatiaia (on the border of 
Rio de Janeiro and Minas Gerais states), O. dasytrichusis 
more abundant in submontane forests, becoming increas-
ingly rare at higher elevations ( >2,000 m) where O. de-
lator becomes more frequent (Geise, Pereira et al. 2004). 
Habitat information by collector A. Robert on the label 
of the type specimen of O. roberti reads “Foret/Endroit 
humide.” Also based on label comments, at Anápolis in 
Goiás state, C. Lako and R. M. Gilmore in 1937 collected 
individuals amid coffee, corn, and sugar cane fi elds appar-
ently adjacent to a forest or at the margins of creeks. Preg-
nant females with two to four embryos have been obtained 
in August and September at Caruaru, Pernambuco, and 
from April to November at Viçosa, Alagoas. Both laelapine 
mites (Androlaelaps) and staphylinid beetles (Amblyopi-
nodes) parasitize animals on Ilha Grande, Rio de Janeiro 
state (Martins- Hatano et al. 2002; Bittencourt and Rocha 
2002).

remarks :  Schinz (1821) spelled the specifi c epithet 
of his new species dosytrichos, and Wied- Neuwied (1826) 
subsequently gave the variant spelling dasytrichos. E.- L. 
Trouessart (1897) later Latinized Wied- Neuwied’s name 
to dasytrichus, the spelling that has been in prevailing 
use since then. We thus regard Trouessart’s spelling dasy-

Oxymycterus angularis Thomas, 1909:237; type locality 
“São Lourenço [= São Lourenço da Mata], near Per-
nambuco. Alt. 30m,” Pernambuco, Brazil.

Hypudaeus dasytrichus: Tate, 1932h:17; name combination.
Oxymycterus rufus dasytrichus: Cabrera, 1961:468; name 

combination.
Oxymycterus hispidus hispidus: Cabrera, 1961:466; name 

combination.
Oxymycterus quaestor: Avila- Pires and Gouveia, 1977:25– 

26; part.
Oxymycterus rosettellatus Vorontsov, 1979:95, Fig. 47; in-

correct subsequent spelling of rostellatus Wagner.
Oxymycteris angularis: Mares, Willig, Streilen, and Lacher, 

1981:4, 117; name combination.
Oxymycterus rufus dasytrichos: Hershkovitz, 1987:37; 

name combination.
description:  Dorsal color dark- brown to paler 

brownish red, without strong lining of black; ventral color 
dark gray to paler, cinnamon buff or pinkish buff. Head and 
body length of adults 125– 197 mm, tail length 90– 156 mm, 
hindfoot length 30– 42 mm, and ear length 18– 26 mm. Skull 
robust, proportionally larger in width dimensions of brain-
case, interorbital region, and zygomatic plates, with rela-
tively longer molar tooth rows (mean 5.6 mm) than most 
other species of Atlantic coast; nasals long and wide, slightly 
fl ared upward at distal ends, with posterior limits extending 
to line connecting upper zygomatic roots; zygomatic plates 
wide, with slightly curved anterior margins delimiting broad 
zygomatic notches and wide infraorbital foramina; premax-
illary part of septum of incisive foramina relatively large, 
approximately two- thirds of septal length, and maxillary 
portion often thick and sometimes expanded; interparietal 
characteristically very large.

distribution:  Oxymycterus dasytrichus occurs 
throughout eastern Brazil in the states of Pernambuco, 
Alagoas, Sergipe, Bahia, Minas Gerais, Espírito Santo, Rio 
de Janeiro, São Paulo, and Paraná, in both coastal forests 
and isolated interior forest remnants.

selected localit ies  (Map 119): BRAZIL: Ala-
goas, Matriz de Camaragibe, Fazenda Santa Justina, 6 km 
SSW of Matriz de Camaragibe (UFPB 6960), São Miguel 
dos Campos, Mangabeiras (MZUSP 7551); Bahia, Palmei-
ras, Chapada Diamantina, Gerais da Cachoeira da Fumaça 
(MNRJ 67798), Reserva Biológica Pau Brasil, 15 km NW of 
Porto Seguro (UFPB 576), Rio Mucuri (AMNH 559), Três 
Braços, 37 km N and 34 km E of Jequié (USNM 545060); Es-
pírito Santo, Cachoeiro de Itapemirim, 4 mi N of Castelinho 
(MNRJ 32880), Reserva Florestal Nova Lombardia (MNRJ 
32874); Goiás, Anápolis (MNRJ 3357[skull]/AMNH 
134881[skin]); Minas Gerais, Além Paraíba (MNRJ 5375), 
Araguari, Rio Jordão (BM 1.11.3.51), Boca da Mata, km 
104– 105 on the road from Lagoa Santa to Conceição do 
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between samples from Bahia state and those from south-
eastern Brazil, suggesting well- defi ned geographic structure 
uncorrelated with the smooth morphological cline revealed 
so far (P. R. Gonçalves and Oliveira 2004; P. R. Gonçalves 
2006). More comprehensive molecular and morphological 
sampling of the entire geographic range of O. dasytrichus 
is needed to test the taxonomic scheme presented  here.

Oxymycterus delator Thomas, 1903
Spy Hocicudo, Rato- da- Vereda, Hocicudo- Purpúreo 
de Paraguay

synonyms :
Oxymycterus delator Thomas, 1903b:489; type locality: 

“Sapucay [= Sapucaí], [Paraguarí,] Paraguay.”
Oxymycterus roberti: Myers, 1982:85; part; not Roberti 

Thomas, 1903b.
Oximycterus roberti: Marinho- Filho, Reis, Oliveira, Vie-

ira, and Paes, 1994:151; part; not Roberti Thomas, 
1903b.
description:  Dorsal color of dark tones, with black 

predominating because of quite short subapical phaeomela-
nin bands in banded hairs; samples from Paraguay and cen-
tral Brazil darkest, those from northeastern and southeast-
ern Brazil less marked blackish; marked patch of paler hairs 
present above cheeks in most specimens. Ventral pelage 
distinct from sides and dorsum, generally buffy but dark-
ened in some regions due to visibility of slate- colored hair 
bases. Tail with relatively long hairs, spanning 3– 4 scales, 
with scales visible to eye in most specimens; tail unicolored 
and blackish, similar in color to hindfeet and ears. Head and 
body length of adult specimens 115– 174 mm, tail length 
70– 120 mm, hindfoot length 23– 31 mm, and ear length 16– 
20 mm. Skull with proportionally larger zygomatic plates 
and basicranial length than other species; most distinctive 
features infl ated anterior part of frontal bones, rounded and 
heightened braincase, and very angular supraorbital edges. 
Rostrum reduced and markedly reclined downward, with 
nasals less projected anteriorly and less fl ared, not forming 
typical trumpet- shaped nasal tube, a condition approached 
only by O. amazonicus and O. rufus. Incisive foramina wide 
with septum usually elevated and with thick maxillary part, 
sometimes expanded at contact with premaxillary part; pal-
ate long, extending posteriorly beyond M3 and covering an-
terior end of presphenoid.

distribution:  Oxymycterus delator ranges from 
eastern Paraguay to northeastern Brazil, along a belt of 
open formations that extends across the states of Mato 
Grosso, Mato Grosso do Sul, Paraná, São Paulo, Minas 
Gerais, Bahia, Goiás, Tocantins, Piauí, the western part of 
Ceará, and the Distrito Federal.

selected localit ies  (Map 120): BRAZIL: 
 Bahia, Abaíra, Mata do Tijuquinho, Chapada Diamantina 

trichus as a justifi ed emendation of both dosytrichos Schinz 
and dasytrichos Wied- Neuwied (ICZN 1999:Art. 33.2.3.1). 
Avila- Pires (1965) designated a lectotype for H[ypudaeus]. 
dasytrichos Wied- Neuwied, 1862, a subjective ju nior syn-
onym of Schinz’s (1821) Mus dosytrichos, without comment-
ing on the applicability of his action to Schinz’s name.

Molecular analyses (F. G. Hoffmann et al. 2002; P. R. 
Gonçalves and Oliveira 2004) have confi rmed the sepa-
ration of this species from other Atlantic forms, such as 
O. quaestor (including O. judex) and O. rufus, as had been 
previously suggested on the basis of morphological com-
parisons (J. A. Oliveira 1998). The concept of O. dasy-
trichus adopted  here includes samples from the northern 
limits of the range (in Alagoas and Pernambuco states) that 
have been traditionally referred to as O. angularis Thomas, 
as well as samples from the western (inland) localities such 
as the “forests bordering the upper Rio Paranaiba,” which 
formed the basis for Thomas’ (1901g) description of O. 
roberti, and those from Parnaguá, Piauí, tentatively re-
garded as representatives of O. hispidus by J. A. Oliveira 
(1998). This concept is based on cranial morphometric 
patterns, which indicate that these samples represent ex-
tremes of a continuum that encompasses the entire range 
of the “dasytrichus and angularis groups” (sensu J. A. 
Oliveira 1998) rather than separate and isolated units. 
Moderate levels of sequence divergence have been found 

Map 119    Selected localities for Oxymycterus dasytrichus (●).
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tions from Paraguay to northeastern Brazil. F. G. Hoff-
mann et al. (2002) detected low sequence (cytochrome-b) 
divergence between O. delator and O. amazonicus. P. R. 
Gonçalves (2006), in a more comprehensive phylogeo-
graphic analysis based on both mitochondrial and nuclear 
genes, revealed that samples of O. amazonicus are nested 
within an expanded O. delator clade, resulting in a para-
phyletic O. delator. Nevertheless, samples representing 
both O. amazonicus and O. delator are diagnosable for 
a number of morphological attributes. Consequently, we 
continue to recognize the two as separate species. The 
karyotype is 2n = 54, FN = 62 (Svartman and Cardoso de 
Almeida 1993b; Bonvicino, Lemos, and Weksler 2005).

Oxymycterus hiska Hinojosa, Anderson, 
and Patton, 1987
Small Yungas Hocicudo

synonyms :
Oxymycterus hiska Hinojosa, Anderson, and Patton, 1987: 

14; type locality “14 km W of Yanahuaya, department 
of Puno, Peru, at 2210 m elev.; lat. 14°19′S and long. 
69°21′W,” near Abra Marracunca, on the ridge sepa-
rating the drainages of the Río Huari Huari and Río 
Tambopata.

Oxymycterus paramensis nigrifrons: S. Anderson, 1997: 
439; part; not Oxymycterus paramensis nigrifrons 
Osgood.

(MNRJ 67832), Cocos, Fazenda Sertão Formoso (MNRJ 
66037), Lençóis, Chapada Diamantina (MNRJ 67558); 
Ceará, Guaraciaba do Norte (MNRJ 33162); Goiás, Rio das 
Almas, Jaraguá (MZUSP 3913); Mato Grosso, UHE Manso 
(UNB 777), 264 km N of Xavantina, Serra do Roncador 
(BM 80.475); Minas Gerais, Itamonte (MNRJ 46651), 
Parque Nacional Grande Sertão Veredas (MZUSP 35167); 
Paraná, Jaguariaiva (MHNCI [PMC 1705]); Piauí, Esta-
ção Ecológica de Uruçuí- Una (MZUSP 30349); São Paulo, 
Itapetininga (USNM 460550), Paranapiacaba (MZUSP 
35157); Tocantins, Peixe (MZUSP 35158), Ponte Alta do 
Tocantins, Estação Ecológica Serra Geral do Tocantins 
(MZUSP 35163). PARAGUAY: La Cordillera, 1.6 km by 
road S of Tobati (UMMZ 125953); Misiones, Refugio Fau-
nistico “Atingy” (TK 60856, to be deposited in MNHNP; R. 
D. Owen, pers. comm.); Paraguarí, Sapucay (BM 3.4.7.18).

subspecies :  We treat Oxymycterus delator as mono-
typic.

natural history:  Oxymycterus delator is a com-
mon member of the small mammal community of the 
Brazilian Cerrado, being frequently trapped in ecological 
studies and inventories in central Brazil, most of which 
have treated this species as O. roberti (Alho 1982; Ernest 
and Mares 1986; Mares et al. 1986; Nitikman and Mares 
1987; Gettinger and Ernest 1995; Marinho- Filho et al. 
1998; Lacher and Alho 2001). Among the Cerrado physi-
ognomies, the wet grasslands known locally as veredas and 
campos are the preferred habitat of O. delator. The eastern-
most populations of the species are associated with mon-
tane grasslands (campos de altitude) and Cerrado enclaves 
in Minas Gerais, São Paulo, and Paraná states. The species 
is apparently sensitive to impacts on herbaceous vegeta-
tion cover, as local abundances seem to be greatly reduced 
 after fi res. Borchert and Hansen (1983) note the prevalence 
of earthworms (74%) and insects, especially termites, in 
stomachs. Predation experiments by Redford (1984) re-
vealed that O. delator discriminates between types of ter-
mites, preferring species with mechanically based defenses 
to those with chemically based defenses. These rats gener-
ally fi nd termite nests by gleaning the ground surface and 
uncovering hidden trails. Few reproductive data are avail-
able. Males are apparently more territorial than females, 
and mark their territory with urine and feces (Alho 1982). 
Pregnant females with up to four embryos  were collected in 
November in Parque Nacional da Chapada dos Veadeiros, 
Goiás state, and in February and July in Serra do Ronca-
dor, Mato Grosso state, Brazil (Bonvicino, Lindbergh, and 
Maroja 2002; Bonvicino, Lemos, and Weksler 2005).

remarks :  This species was previously considered 
to be restricted to Paraguay and possibly adjacent Brazil 
(Moojen 1952b), but J. A. Oliveira (1998) documented an 
expansive distribution across the wide belt of open forma-

Map 120    Selected localities for Oxymycterus delator (●).
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remarks :  J. A. Oliveira (1998) assigned Bolivian 
specimens from La Paz department, Bolivia, previously re-
ferred to Oxymycterus paramensis nigrifrons by S. Ander-
son (1997), to O. hiska. Salazar- Bravo, Yensen et al. (2002) 
corroborated the presence of O. hiska in Bolivia. The re-
cord from Mapiri is based on an incomplete specimen, but 
if confi rmed would suggest possible sympatry with O. inca. 
Oxymycterus hiska is morphometrically similar to O. nigri-
frons, with which it is possibly sympatric in the upper Río 
Inambari drainage (Puno department, Peru).

Oxymycterus hucucha Hinojosa, Anderson, 
and Patton, 1987
Quechuan Hocicudo, Hucucha

synonyms :
Oxymycterus hucucha Hinojosa, Anderson, and Patton, 

1987:15; type locality “28 km by road W of Comarapa 
(Santa Cruz) but in the department of Cochabamba, Bo-
livia, at 2800m elev.; lat. 17°51′S and long. 64°40′W.”

Oxymycterus huchuca: Salazar- Bravo and Emmons, 2003: 
147; incorrect subsequent spelling of hucucha Hinojosa, 
Anderson, and Patton.
description:  Smallest species in genus (only slightly 

smaller than O. hiska), with head and body length 99– 
109 mm, tail length 71– 75 mm, hindfoot length 21 mm, ear 
length 14– 15 mm, and mass 26– 36 g. Coloration similar 
to that of O. hiska, but tips of dorsal hairs conspicuously 
paler and more reddish. Ungual tufts also longer, some 

description:  Small, with head and body length 
97– 126 mm, tail length 77– 91 mm, hindfoot length (with 
claw) 23– 25 mm, ear length 13– 16 mm, and mass of adult 
specimens 30– 44 g. Dorsal pelage short and fi ne, glossy 
in appearance, and colored blackish gray with hairs on 
both dorsal and ventral surfaces tipped ochraceous, espe-
cially in older individuals, so that younger animals appear 
darker, almost black. Tail uniformly blackish brown from 
base to tip above and below; caudal scales readily visible 
to eye. Skin of dorsal and palmar surfaces of pes dark, 
with sparsely distributed hairs on dorsum blackish; ungual 
hairs of hindfeet do not reach claw tips. Skull also small, 
with condyloincisive length 23.5– 25.9 mm; narrow (1.46– 
1.76 mm) zygomatic plates slant distinctly backward from 
bottom to top; relatively long and parallel- sided incisive 
foramina reach protocone of M1s; relatively long nasal 
tube (ratio of tube length to maxillary toothrow length, 
0.57) fl ared distally to form slight to well- developed trum-
pet; short tooth rows (4.79– 5.01 mm); and anteroloph of 
M1 divided by shallow anteromedian fl exus into equal- 
sized conules.

distribution:  This species is known from only a 
few specimens obtained at elevations from 600 to about 
3,500 m, in the Yungas of the southern part of Cordillera 
de Carabaya (Puno, Peru), the Cordillera Real (La Paz, Bo-
livia), and the Siberia Cloud Forest of the Cordillera Orien-
tal (Cochabamba department, near the border with Santa 
Cruz department, Bolivia).

selected localit ies  (Map 121): BOLIVIA: Co-
chabamba, Yungas near Pojo, Carrasco (ZFMK 92403); 
La Paz, Mapiri, Larecaja (AMNH 72889), Okara (AMNH 
72750), Tacacoma (AMNH 91601). PERU: Puno, 14 km 
W of Yanahuaya (type locality of Oxymycterus hiska Hi-
nojosa, Anderson, and Patton).

subspecies :  Oxymycterus hiska is monotypic.
natural history:  The holotype and other speci-

mens obtained at the type locality  were collected in mossy 
runways, under logs, or around tree roots in low montane 
humid forest dominated by epiphyte- laden trees, cecro-
pias, bamboos, and tree ferns. The specimen from Yungas 
near Pojo (Cochabamba), obtained by J. Niethammer in 
August 1951, has the information “in urwald” (= in pri-
mary forest, or jungle) written on the label. A female was 
taken at 2.5 km S Tacacoma, La Paz department, Bolivia, 
ca. 3,500 m, in humid subtropical montane forest and in 
mixed Polylepis woodland, composed of dense, epiphyte- 
covered trees of short stature (5– 6 m) on a 30– 40° slope 
(Salazar- Bravo, Yensen et al. 2002). The holotype and 
other females obtained at the type locality showed signs of 
recent reproductive activity in late July and early August, 
suggesting a breeding season at the end of the rainy season 
(March or April) (Hinojosa et al. 1987).

Map 121    Selected localities for Oxymycterus hiska (●). Contour line = 2,000 m.
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Oxymycterus iris Thomas, 1901a:183; type locality “San 
Ernesto, near Mapiri, Upper Beni River, [La Paz,] Bo-
livia. Alt. 1000 m.”

Oxymycterus incae Reig, 1987:361; incorrect subsequent 
spelling of inca Thomas.

Oxymycterus inca inca: Cabrera, 1961:467; name combi-
nation.

Oxymycterus inca iris: Cabrera, 1961:467; name combi-
nation.
description:  Moderate sized, with adult head and 

body length 135– 184 mm, tail length 85– 122 mm, hindfoot 
length 29– 35 mm, ear length 19– 23 mm. Overall dorsal 
color tones brown, notably grizzled with black on crown 
and along midline, becoming paler on sides. Ventral pel-
age predominantly dark orange, slate- colored base of hairs 
completely covered by orangish tips, with characteristically 
pale, banded hairs extending along undersurface of fore-
limbs, with clear strip of yellowish orange hairs extend-
ing to the wrists. Forefeet, hindfeet, and tail dark brown; 
tail unicolored and moderately hairy, with hairs spanning 
four tail scales in length near base and becoming longer to-
ward tip. Skull with proportionally long upper toothrows 
(5.2– 5.9 mm), wide rostrum (4.32– 5.25 mm), and rela-
tively short orofacial dimensions. Cranial morphology re-
sembles that of Atlantic coast O. dasytrichus, from which 
it differs by the relatively narrower bullae (5.2– 5.8 mm), 
braincase (13.3– 14.9 mm), and interorbital constriction 
(5.9– 6.9 mm).

distribution:  This species occurs along affl uents of 
the upper Río Ucayali in Junín department, Peru, and in 
the lowlands in Santa Cruz department, Bolivia, extending 
eastward into the western Amazon of Acre state, Brazil. 
Rec ords from La Paz, Bolivia, are from lower montane af-
fl uents of the Río Beni system; the sole record from western 
Brazil is from lowland tropical rainforest. All rec ords are 
from localities at 1,000 m or below.

selected localit ies  (Map 123): BOLIVIA: La 
Paz, Guanay (AMNH 72747), San Ernesto, Mapiri (type 
locality of Oxymycterus iris Thomas); Santa Cruz, 6 km 
by road W of Ascención (AMNH 262258), Ayacucho 
(AMNH 263344), Buenavista, Ichilo (BM 26.12.4.62), Es-
tancia Cachuela Esperanza (AMNH 260603), Santa Cruz 
de la Sierra, Andrés Ibáñez (MNRJ 22787). BRAZIL: Acre, 
Sena Madureira (USNM 546292). PERU: Junín, Perené 
(type locality of Oxymycterus inca Thomas).

subspecies :  We recognize two subspecies, O. i. inca 
from Peru and Santa Cruz department, Bolivia, and O. i. 
iris from La Paz department Bolivia.

natural history:  Few data are available on 
habitat, behavior, food, or reproduction (S. Anderson 
1997)— available information is restricted to collectors’ 
notes recorded on specimen labels. Specimens from San 

reaching claw tips on pes. Skull also similar to that of O. 
hiska, but narrower across rostrum, interorbital region, 
and braincase, and smaller in most other dimensions (see 
Hinojosa et al. 1987).

distribution:  Oxymycterus hucucha is known 
from only a few localities in the vicinity of the Siberia Cloud 
Forest, Cochabamba and Santa Cruz departments, Bolivia.

selected localit ies  (Map 122): BOLIVIA: Co-
chabamba, 28 km W of Comarapa (type locality of Oxy-
mycterus hucucha Hinojosa, Anderson, and Patton), 20 mi 
E of Totora (MVZ 119948).

subspecies :  Oxymycterus hucucha is monotypic.
natural history:  The holotype and two other 

specimens  were collected in the Siberia Cloud Forest, a 
 humid forest with trees 6 m in height, trunks covered with 
lichens, and dense ground cover comprising lichens, ferns, 
and mushrooms in central Bolivia (Hinojosa et al. 1987). 
There is no other information on this species.

remarks :  This very distinctive small species is cranio-
metrically closest to O. paramensis (J. A. Oliveira 1998).

Oxymycterus inca Thomas, 1900
Inca Hocicudo, Hocicudo Castaño del Perú

synonyms :
Oxymycterus inca Thomas, 1900:298; type locality 

“Perené, Ucayali watershed, Department of Junin, E. 
Peru. Altitude 800 m.”

Map 122    Selected localities for Oxymycterus hucucha (●). Contour 
line = 2,000 m.
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O. inca inca, and the sample from La Paz is recognized as 
O. inca iris. Morphological and ge ne tic studies of additional 
samples of O. inca are pending in order to properly evaluate 
the taxonomic status of the subspecies we recognized.

Oxymycterus josei F. G. Hoffmann, Lessa, 
and Smith, 2002
Cook’s Hocicudo

synonym :
Oxymycterus josei F. G. Hoffmann, Lessa, and Smith, 

2002:411; type locality “West margin of Arroyo Tara-
riras, Balneario Las Flores, Departamento de Maldo-
nado, Uruguay.”
description:  Medium sized with reddish to dark- 

brown pelage and occasional white spots on venter; dorsal 
pelage of most specimens long and resembles that of O. 
rufus from Córdoba province, Argentina, with light ochra-
ceous buffy color strongly lined with black. Adult head and 
body length 122– 172 mm, tail length 75– 104 mm, hindfoot 
length 24– 29 mm, ear length 15– 18 mm, and mass 36– 125 g. 
Skull with relatively short rostrum, infl ated frontal sinuses, 
and downward dorsal profi le without distal fl aring of nasal 
tube, conditions also seen in O. rufus and O. delator. Zy-
gomatic plates relatively wide, approaching conditions also 
in O. rufus and O. delator when compared with sympatric 
O. nasutus (García- Olaso 2008), but narrower than those 
of other large- sized species such as O. dasytrichus. Interor-
bital region with rounded margins, braincase walls parallel 
and not rounded, both supraoccipital and lambdoidal ridges 
well developed, and interparietal reduced. Ventrally, incisive 
foramina elongated and ovate, extending beyond anterior 
conule of M1s. Baculum resembles that of O. rufus, with 
longitudinally enlarged proximal end and reduced lateral 
condyles with small lateral spikes, characters not present in 
sympatric O. nasutus (J. A. Oliveira 1998).

distribution:  This species is known only from 
southwestern Uruguay, south of the Río Negro, in the de-
partments of Soriano, Colonia, San José, Canelones, and 
Maldonado (F. G. Hoffmann et al. 2002).

selected localit ies  (Map 124): URUGUAY: 
Maldonado, Las Flores (MVZ 183266); Soriano, 3 km E of 
Cardona (AMNH 206205).

subspecies :  Oxymycterus josei is monotypic.
natural history:  F. G. Hoffmann et al. (2002) 

reported sympatry between O. josei and O. nasutus at 
two localities in Maldonado, Uruguay. They stated that 
Barlow’s (1969) data on the natural history of O. nasutus 
needed reevaluation because O. josei was not recognized at 
the time of his studies.

remarks :  Oxymycterus josei was described as very 
similar in morphology to O. nasutus, differing by larger 
size, broader zygomatic plates, and a few dental traits 

Ernesto (Mapiri, La Paz department, Bolivia)  were cap-
tured in grasses during the daytime (P. O. Simmons, on 
specimen labels). Females captured in June 1964, near La 
Merced, Junín, Peru,  were either lactating or had placental 
scars from four to six embryos; males collected in the same 
period had scrotal testes (label notes by T. B. Seifert, N. E. 
Coon, F. J. Myers, D. R. Seidel, and D. Castanon). This 
species was found only at sites with the highest diversity 
of rodents and marsupials, which was probably related to 
the presence of bamboo in forest habitats of the upper Río 
Urubamba valley in southeastern Peru (Solari et al. 2001). 
Jiménez- Ruiz and Gardner (2003) reported parasitic nema-
todes in Bolivian specimens.

remarks :  Cabrera (1961) treated the nominal forms 
inca, iris, juliacae, and doris as subspecies of O. inca, an 
arrangement followed in most subsequent taxonomic lists. 
Morphometric analyses by J. A. Oliveira (1998) revealed 
that samples from Junín, Peru (including the holotype of O. 
inca), La Paz, Bolivia (including the type series of O. iris), and 
Santa Cruz, Bolivia, are different from other samples from 
Peru and Bolivia and that included the type specimens of O. 
juliacae and O. doris. Therefore, we treat juliacae and doris 
as belonging to a separate species, for which the name O. 
juliacae is the older (see O. juliacae account). J. A. Oliveira 
(1998) interpreted the morphometric variation among the 
samples from Junín (Peru), La Paz (Bolivia), and Santa Cruz 
(Bolivia) as suggestive of subspecifi c differentiation. There-
fore, the samples from Junín and Santa Cruz are assigned to 

Map 123    Selected localities for Oxymycterus inca (●). Contour line = 2,000 m.
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description:  Moderate sized, head and body length 
125– 155 mm, tail length 95– 140 mm, hindfoot length 27– 
36 mm, and ear length 19– 24 mm. Dorsal color overall 
dark brown, slightly darker on posterior part of back and 
rump; venter drab brown. Dark hairs cover dorsal surfaces 
of forefeet and hindfeet. Short hairs, extending over 2– 3 
scales in length, uniformly cover the tail. Skull with pro-
portionately long toothrows (5.0– 5.8 mm), wide zygomatic 
breadth (15.1– 17.8 mm), and wide interorbital constric-
tion (6.3– 6.9 mm), contrasting with all species except O. 
dasytrichus.

distribution:  Oxymycterus juliacae occurs in up-
per montane and cloud forests in tributaries of the Río 
Inambari (Cusco and Puno departments, Peru) and Río 
Chaparé (Cochabamba department, Bolivia), at elevations 
between 1,000 and 2,700 m.

selected localit ies  (Map 125): BOLIVIA: Co-
chabamba, Charuplaya, Río Securé (type locality of Oxy-
mycterus doris Thomas), Incachaca (AMNH 38641), 
Yungas, N of Locotal (AMNH 38646). PERU: Cusco, 
Hacienda Cadena, Marcapata FMNH 65706); Puno, Inca 
Mines (type locality of Oxymycterus juliacae J. A. Allen).

subspecies :  We treat Oxymycterus juliacae as mono-
typic.

natural history:  Based on data from specimen 
labels, this species is a terrestrial inhabitant of the upper 
montane and cloud forests.

(F. G. Hoffmann et al. 2002). The discriminating value of 
the dental characters was later questioned by García- Olaso 
(2008) based on comparisons with sympatric O. nasutus. 
J. A. Oliveira (1998) remarked on the similarities of dorsal 
pelage color pattern and baculum between O. josei and O. 
rufus. Phyloge ne tic analyses of mtDNA cytochrome-b se-
quences placed O. josei as sister to O. rufus, but differing 
only by 1.7– 1.9% corrected pairwise sequence divergence 
(F. G. Hoffmann et al. 2002; P. R. Gonçalves and Oliveira 
2004; Jayat, D’Elía et al. 2008).

Oxymycterus juliacae J. A. Allen, 1900
Upper Yungas Inca Hocicudo

synonyms :
Oxymycterus juliacae J. A. Allen, 1900a:223; type local-

ity “Juliaca, [Puno,] Peru”; corrected to “Inca Mines [= 
Santo Domingo Mine], about 200 miles northeast of Juli-
aca, on the east side of the Andes, on the Inambary River 
[= Río Inambarí],” Puno, Peru, by J. A. Allen (1901b:41).

Oxymycterus doris Thomas, 1916j:478; type locality 
“Charuplaya, Upper Mamoré, 65°5′W., 16°S′, [Beni,] 
Bolivia, Alt. 1350m.”

Oxymycterus inca juliacae: Cabrera, 1961:467; name com-
bination.

Oxymycterus inca doris: Cabrera, 1961:467; name com-
bination.

Oxymycterus juliacae doris: J. A. Oliveira, 1998:284; 
name combination.

Map 124    Selected localities for Oxymycterus josei (●).

Map 125    Selected localities for Oxymycterus juliacae (●). Contour 
line = 2,000 m.
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Piraquara (MNRJ 78463); Rio Grande do Sul, Cambará do 
Sul (MNRJ 46696), Eldorado do Sul, Charqueadas (MNRJ 
46689), Estação Ecológica do Taim (MNRJ 46664), São 
Lourenço do Sul (BM 85.6.26.19). URUGUAY: Canelones, 
Arroyo Tropa Vieja (MNRJ 42435); Maldonado, 15 km 
N of San Carlos (FMNH 29249); Rocha, Cerro Largo, 
6 km SE of Melo (AMNH 206172), 22 km SE of Lascano 
(AMNH 206189).

subspecies :  Oxymycterus nasutus is monotypic.
natural history:  This species inhabits wet grass-

lands and steppes (campos sulinos) that dominate much of 
the plains of Uruguay and southern Brazil, and that are scat-
tered throughout the southern Brazilian plateau. Oxymyc-
terus nasutus can be the most abundant small mammal spe-
cies in these habitats in the high- elevation grasslands in the 
states of Rio Grande do Sul and Santa Catarina. It occurs in 
sympatry with the larger O. judex judex in Brazil, with O. 
josei in Uruguay, and probably with O. quaestor in Paraná 
state in its northernmost distributional limits. Some ecologi-
cal observations made by Barlow (1969) in his study of Uru-
guayan rodent populations are worth mentioning, although 
they should be interpreted with caution because he probably 
included O. josei in the animals he studied (F. G. Hoffmann 
et al. 2002). Barlow reported that O. nasutus was most fre-
quently trapped in wet meadows with stands of bunch grass 
and in tall grass near streams and rivers, but never occurred 
in inundated marshes where more hydrophilic cricetids (e.g., 
Holochilus and Scapteromys)  were present. These rats com-
monly used trails of Cavia and Hydrochoerus as pathways 
through the tall grass. Stomach contents revealed a predomi-
nantly arthropod- based diet, but also included small quanti-
ties of earthworms (Oligochaeta), slugs (Gastropoda), and 
plant material. Barlow’s detailed description of the habitats 
and habits of Uruguayan rodents is one of the fi rst to note 
that specimens of Oxymycterus have a distinct and strong 
scent when caught, similar to acrylic aldehyde, to which he 
attributed a putative warning function. The species exhib-
ited diurnal activity pattern, with peaks during dusk and 
dawn hours, in southern Brazil (Paise and Vieira 2006). 
Barlow (1969) reported litter sizes ranging from one to six 
embryos.

remarks :  The type specimen was acquired by Charles 
Darwin during his stay in Maldonado, Uruguay, and is the 
type species of the genus. Cabrera (1961) questioned the 
species status of O. nasutus, regarding it as a subspecies of 
O. rufus. Since then, J. A. Oliveira (1998), F. G. Hoffmann 
et al. (2002), and P. R. Gonçalves and Oliveira (2004) have 
presented morphological and/or molecular evidence for its 
status as a species. Congeneric species sympatric with O. 
nasutus differ consistently from it in size, external mor-
phology, and craniodental traits (F. G. Hoffmann et al. 
2002).

remarks :  The type locality, originally given as Juliaca 
(15°30′S, 70°00′W), situated west of Lake Titicaca on the 
Andean Altiplano, was corrected to Inca Mines [= Santo 
Domingo Mine] on the eastern Andean slope (J. A. Allen 
1901b). Following Cabrera (1961), most authors have 
listed Oxymycterus juliacae as either a valid subspecies 
or a synonym of O. inca Thomas. However, J. A. Oliveira 
(1998) documented the morphometric distinctness of O. 
juliacae relative to O. inca and the conspecifi city of doris 
Thomas with the former.

Oxymycterus nasutus (Water house, 1837)
Darwin’s Hocicudo, Long- nosed Hocicudo

synonyms :
Mus nasutus Water house, 1837:16; type locality “Maldo-

nado,” Maldonado, Uruguay.
Mus (Oxymycterus) nasutus: Water house, 1837:21; name 

combination.
O[xymycterus]. nasutus: Pictet, 1843a:211; fi rst use of 

current name combination.
H[esperomys]. nasutus: Wagner, 1843a: 514; name com-

bination.
Holochilus nasutus: Gray, 1843b:114; name combination.
M[us]. nasutus: Schinz, 1845:179; name combination.
Hesperomys (Oxymycterus) nasutus: Thomas, 1884:450; 

name combination.
Oxymycterus rufus nasutus: Cabrera, 1961:468; name 

combination.
description:  Adult specimens with head and body 

length 123– 131 mm, tail length 87– 97 mm, hindfoot length 
27– 28 mm, and ear length 17– 18 mm. Dorsal pelage color 
quite variable; specimens from Uruguay vivid dark orange, 
heavily lined with black (particularly on head and middor-
sum), but paler on sides; those from Brazil much darker and 
duller, without black lined characteristic, or intermediate 
between two chromatic extremes. Venter in both extremes 
paler than dorsum, but of same overall hue. Forefeet and 
hindfeet well- haired, light to more strongly brown above. 
Tail slightly bicolored to unicolored; hairs about 2– 3 scales 
in length. Skull with protruded, narrow, and trumpet- 
shaped rostrum; braincase elongated. Overall appearance 
very similar to that of O. caparaoe but with relatively 
longer incisive foramina, narrower interorbital region, and 
smaller bullae.

distribution:  Oxymycterus nasutus ranges 
through Uruguay and the southern Brazilian states of Rio 
Grande do Sul, Santa Catarina, and Paraná. It occurs at 
sea level in the southernmost localities of Uruguay and Rio 
Grande do Sul, but occupies progressively higher eleva-
tions (up to 1,700 m) at more northern localities.

selected localit ies  (Map 126): BRAZIL: 
Paraná, Castro (MZUSP 2497), Estação Ecológica Canguiri, 
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Zongo, Cuticucho (UMMZ 156084), 30 km by road N 
of Zongo, Cement Mine (UMMZ 155943). PERU: Puno, 
Limbani (type locality of Oxymycterus paramensis nigri-
frons Osgood).

subspecies :  Oxymycterus nigrifrons is monotypic.
natural history:  Habitat descriptions (fi eld notes 

of G. G. H. Tate, cited in Boom 1981) of collecting lo-
calities along the Río Aceromarca, Bolivia, indicate that 
the species inhabits cold temperate forests, second- growth 
brush, and fi elds in valleys edged by abrupt cliffs with Puna 
vegetation on the tops.

remarks :  Oxymycterus nigrifrons was described as a 
subspecies of O. paramensis on the basis of pelage char-
acters, and was named after a supranarial blackish patch 
regarded as distinctive. J. A. Oliveira (1998), however, doc-
umented that the type series from Limbani (Puno depart-
ment, Peru) was craniometrically different from O. para-
mensis from the Altiplano and was related to samples from 
the elfi n forests of the upper Yungas of La Paz, Bolivia,  here 
regarded as conspecifi c, as well as different from O. hiska, a 
smaller form from similar elevation and habitat.

Oxymycterus paramensis Thomas, 1902
Páramo Hocicudo, Huacucho

synonyms :
Oxymycterus paramensis Thomas, 1902b:139; type local-

ity “Choquecamate [= Choquecamata], [Cochabamba,] 
4000 m,” Bolivia.

Oxymycterus nigrifrons Osgood, 1944
Elfi n Forest Hocicudo

synonyms :
Oxymycterus paramensis nigrifrons Osgood, 1944:197; 

type locality: “Limbani, Puno, Inambari drainage, Peru. 
Altitude about 9,000 feet.”

Oxymycterus nigrifrons: J. A. Oliveira, 1998:254; fi rst use 
of current name combination.
description:  Adults with head and body length 

117– 133 mm, tail length 79– 96 mm, and hindfoot length 
23– 27 mm. Overall dorsal color light brownish, neither 
particularly darker in any region nor lined with black; ven-
tral color paler yellowish wash, but with dark gray bases of 
hairs apparent. Hairs of forefeet and hindfeet almost totally 
nonpigmented, and those of tail short (2– 3 scales in length), 
dark above and nonpigmented below, but still providing 
overall unicolored aspect and notably light brownish tone. 
Skull relatively long (occipitonasal length >31 mm), narrow, 
and with sharper angles; toothrow length (4.3– 5.2 mm) 
comparatively short.

distribution:  Oxymycterus nigrifrons is known 
from the type locality, in the elfi n forests of the southern 
Cordillera Carabaya (Puno department, Peru) at 3,350 m, 
and from the Cordillera Real in La Paz department, Bo-
livia, at elevations from 2,000 to 2,700 m.

selected localit ies  (Map 127): BOLIVIA: La 
Paz, Ñequejahuira (AMNH 72751), 18 km by road N of 

Map 126    Selected localities for Oxymycterus nasutus (●).

Map 127    Selected localities for Oxymycterus nigrifrons (●). Contour 
line = 2,000 m.
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17 km E of Totora, Tinkusiri (AMNH 264209), Vinto 
(AMNH 38625); La Paz, Caracato (AMNH 248999); 
Tarija, Caraparí (type locality of Oxymycterus paramen-
sis jacentior Thomas), 3 km SE of Cuyambuyo (AMNH 
264206), 4.5 km E of Iscayachi (AMNH 244203), Tapecua 
(AMNH 264201). PERU: Cuzco, Chospyoc, Urubamba 
(USNM 194699), Paso Ocobamba (BM 22.1.1.990), W of 
Pilcopata, Consuelo (FMNH 123960).

subspecies :  We regard Oxymycterus paramensis as 
monotypic (but see Remarks).

natural history:  Brief microhabitat descriptions 
from localities distributed throughout the range are writ-
ten on specimen labels, such as “rounded hills covered 
with grass” (specimens from Ocobamba Paso, Ollantayt-
ambo, Peru); “in stone pile,” “in grassy place,” “in grass 
hill side,” “in rock wall,” or “rocky hillside at base of 
Puya raimondii” (specimens from Cochabamba, Bolivia, 
labels by P. O. Simmons and D. C. Schmitt); “tiene sus 
cuevas en tierra humeda, como Ctenomys, raro” (type 
series of O. akodontius, labels by E. Budin); or “cazado 
en un cerco de ramas,” “habita las barrancas humadas 
entre los pinos,” and “habita entre ramas de pinos” (ho-
lotype of jacentior, label also by E. Budin). Malygin and 
Rosmiaret (2005) included O. paramensis in a group of 
species inhabiting transitional biotopes, boundary areas 
between forest and open spaces, where individuals ref-
uged in burrows, consumed seeds and grasses, and main-
tained low densities despite an average of fi ve embryos 
per litter.

A single specimen obtained in Tucumán province, 
Argentina, came from the most humid part of a transi-
tion forest (Barquez et al. 1991) related to the Yungas, 
from the basal stratum to the highland pastures (P. E. 
Ortiz and Pardiñas 2001). R. A. Ojeda and Mares (1989) 
also collected specimens in lower montane and transi-
tional humid forested habitats and on stream banks in 
Salta province, Argentina, where the species seems to 
be restricted to humid forests and secondary vegetation 
(Mares, Ojeda, and Kosco 1981; Mares, Ojeda, and 
Barquez 1989). Jiménez- Ruiz and Gardner (2003) re-
ported parasitic nematodes in Bolivian specimens, and 
Pia et al. (2003) noted predation by the Culpeo (Lycalo-
pex culpaeus).

remarks :  Although considering O. paramensis to be 
distributed along a wide latitudinal range in the Andean 
Altiplano, Thomas (1925b) recognized O. p. jacentior as 
a subspecies of lower elevations in northern Argentina. 
Osgood (1944) described O. paramensis nigrifrons from 
Limbani, Puno department, Peru, on the basis of pelage 
characters. Cabrera (1961) also regarded nigrifrons as a 
subspecies of O. paramensis and extended the range of O. 
p. jacentior to extreme southern Bolivia and to the provinces 

Oxymycterus akodontius Thomas, 1921k:615; type lo-
cality “Higuerilla.— 2000 m., in the Department of 
Valle Grande, about 10 km. east of the Zenta range 
and 20 km. of the town of Tilcara,” Jujuy, Argentina. 
Pardiñas et al. (2007) equated Higuerilla (an abandoned 
ranch) to the modern village of Pampichuela (23°32′S, 
65°02′W, 1,735 m).

Oxymycterus paramensis jacentior Thomas, 1925b:580; 
type locality “Carapari [= Caraparí], 1000 m., about 
35 kilometres north of Yacuiba, on the way toward the 
town of Tarija, [Cochabamba,] Bolivia.”

Oxymycterus paramensis paramensis: Gyldenstolpe, 1932a: 
130; name combination.

Oxymycterus rutilans paramensis: Hershkovitz, 1966a: 
127; name combination.

Oxymycterus inca doris: S. Anderson, 1997:438; name 
combination; part, not doris Thomas.

Oxymycterus akodontinus Mares, Ojeda, Braun, and 
Barquez 1997:124; incorrect subsequent spelling of 
akodontius Thomas (see Remarks).
description:  Adult individuals with head and body 

length 105– 160 mm, tail length 75– 124 mm, hindfoot 
length 25– 32 mm, and ear length 15– 23 mm. Dorsal color 
predominantly deep olive buff, strongly lined with black 
on anterior half of body, and brownish with less contrast-
ing black lines over rump; ventral color pale buff to yel-
lowish gray, with gray base of individual hairs visible; tail 
bicolored along length and well haired, with individual 
hairs extending over 4– 5 scales; scales not visible. Dorsal 
surfaces of both hands and feet covered by ochraceous or 
buff colored hairs. Young specimens generally darker, with 
noticeably darker feet and tail, and relatively more limited 
contribution of yellowish distal parts of hairs to general 
ventral color. Skull slender, with proportionally large val-
ues for basisphenoid and premaxilla lengths than in other 
species; toothrow length longer and rostral tube wider, but 
both incisive foramina and palatal length shorter than in 
sympatric O. nasutus.

distribution:  Oxymycterus paramensis occurs 
throughout the Andean Altiplano from Cusco department 
(Peru), south through La Paz, Cochabamba, and Tarija 
departments, Bolivia, and on the eastern Andean slopes 
in Chuquisaca and Tarija departments, Bolivia, south to 
 Jujuy and Salta provinces, Argentina.

selected localit ies  (Map 128): ARGENTINA: 
Jujuy, Caimancito (FMNH 41280), León (BM 18.1.1.33); 
Salta, Sierra de Aguaray, Tartagal (FMNH 35251). BO-
LIVIA: Chuquisaca, 2 km E of Chuhuayacu (AMNH 
263889), Tola Orco, 40 km from Padilla, Tomina (USNM 
276603); Cochabamba, Arani (FMNH 46151), Chapare 
(BM 34.9.2.166), Choquecamata (type locality of Oxy-
mycterus paramensis Thomas), Pocona (BM 34.9.2.167), 
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Oxymycterus quaestor Thomas, 1903
Quaestor Hocicudo, Rato- Quati, Rato- Mineiro

synonyms :
Hesperomys rufus: Burmeister, 1854:183; part; not Mus 

rufus G. Fischer.
Oxymycterus rufus: Pelzeln, 1883:75; part; not Mus rufus 

G. Fischer, 1814.
Oxymycterus quaestor Thomas, 1903a:226; type locality 

“Roça Nova, Paraná, altitude 1000m,” Brazil.
Oxymycterus judex Thomas, 1909:238; type locality “Jo-

inville, Santa Catarina,” Brazil.
Oxymycterus misionalis Sanborn, 1931b:1; type locality 

“Rio Paranay [= Río Paranay Guazú], an affl uent of 
Rio Parana, near Caraguatay, about 100 miles south of 
Rio Iguassu, Misiones Territory, Argentina.” Pardiñas 
et al. (2007:397) restricted the type locality to the “con-
fl uence of the río Paranay- Guazú with the río Paraná 
(26°41′S, 54°49′W, 122m), Libertador General San 
Martín, Misiones.”

Oxymycterus questor Gyldenstolpe, 1932a:131; incorrect 
subsequent spelling of quaestor Thomas.

Oxymycterus hispidus judex: Cabrera, 1961:466; name 
combination.

Oxymycterus hispidus quaestor: Cabrera, 1961 467; name 
combination.

Oxymycterus hispidus misionalis: Cabrera, 1961:467; new 
name combination.

Oxymycterus rutilans: Roguin, 1986:1018; not Mus ruti-
lans Olfers [= Oxymycterus rufus].
description:  Large, with adult head and body length 

135– 180 mm, tail length 97– 143 mm, hindfoot length 34– 
40 mm, and ear length 21– 26 mm. Overall dorsal coloration 
dark orange brown strongly lined with black, sometimes 
more intensely black on crown and middorsum, to reddish 
brown without black. Ventral pelage dark yellowish gray to 
dark orange. Skull elongated, with largest dimensions of oc-
cipitonasal, mandibular, incisive foramina, and nasal lengths 
in genus. Zygomatic plates, palate, and rostrum proportion-
ally narrow; maxillary in area of toothrow uninfl ated. Pro-
portionally smaller interparietal and narrower interorbital 
region distinguish this species from O. dasytrichus, with 
which it may overlap broadly in distribution.

distribution:  Oxymycterus quaestor is known 
from eastern Paraguay and northeastern Argentina east 
through northern Rio Grande do Sul to southern São Paulo 
states, Brazil; an isolated population is present in the Serra 
dos Órgãos in Rio de Janeiro state.

selected localit ies  (Map 129): ARGENTINA: 
Misiones, Dos de Mayo, Guarany (FMNH 122696), 
Puerto Gisela, San Ignacio (BM 24.6.6.50). BRAZIL: 
Paraná, Roça Nova (type locality of Oxymycterus quaestor 
Thomas), Rio Paranapanema, Fazenda Caioá, Cambará 

of Salta and Jujuy in Argentina, an arrangement that was fol-
lowed by S. Anderson (1997) for Bolivian samples. However, 
J. A. Oliveira (1998), using principal component and dis-
criminant analyses of craniometric characters, showed that 
samples referred to O. p. paramensis and O. p. jacentior by 
Anderson (1997), as well as the type specimen of O. akodon-
tius,  were indistinguishable but  were divergent from the type 
series and other samples identifi ed as O. nigrifrons, which 
is  here recognized as a distinct species. J. A. Oliveira (1998) 
also documented that young and subadult individuals of O. 
paramensis have a darker pelage, similar to the type series 
of O. akodontius. Furthermore, Jayat, D’Elía et al. (2008) 
found that mtDNA cytochrome-b haplotypes referred to 
O. paramensis paramensis and O. paramensis jacentior are 
not reciprocally monophyletic. Thus, O. paramensis is  here 
regarded as monotypic, pending further analyses including 
topotypical specimens, a survey of diagnostic characters, and 
a more precise defi nition of geographic limits among putative 
species or subspecies in this group.

The supposed record of O. “akodontinus” from An-
dalgalá in Catamarca province, Argentina, cited by 
Mares, Ojeda, Braun et al. (1997), is based on a speci-
men (MACN 50.434) acquired by J. A. Crespo in 1950. 
Pardiñas, D’Elía et al. (2006) reidentifi ed this specimen as 
Abrothrix illutea.

Kajon et al. (1984) reported a karyotype with 2n = 54, 
FN = 64 for specimens they identifi ed as O. akodontius and 
from San León de Jujuy in northwestern Argentina.

Map 128    Selected localities for Oxymycterus paramensis (●). Contour 
line = 2,000 m.
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Oxymycterus rufus (G. Fischer, 1814)
Red Hocicudo, Rat Roux, Ratón Hocicudo de Azara, 
Hocicudo Común, Hocicudo Rojuzochico, 
Yaguarasapá, Anguya Pihtâ

synonyms :
Mus rufus G. Fischer, 1814:71; based on Azara’s (1801:94) 

“rat cinquième ou rat roux”; type locality “Paraguay”; 
restricted by Rengger (1830:231) to “von Asuncion.” 
Hershkovitz (1994:36) wrote that the type locality “was 
said to have been found at 32°30′S in the Río Paraná 
drainage system; this restricts the type locality to north-
ern Entre Rios, Argentina.” Galliari et al. (1996) criti-
cized Hershkovitz’s (1994) restriction of the type locality 
and argued that the type locality of Azara’s animal should 
be restricted to San Ignacio Guazú, Paraguay, as this was 
the place of residence of the priest Nosèda, who obtained 
the specimen Azara (1801) described. J. R. Contreras and 
Teta (2003) noted, however, that Nosèda had actually re-
sided at three, closely adjacent places in the Paraguayan 
department of Misiones (Santa María de Fe, Santiago, 
and San Ignacio Guazú), all approximately 250 km SE of 
Asunción; Azara’s “rat roux” could thus have come from 
any of these three localities.  Here, we select a neotype for 
Fischer’s Mus rufus and, by that action, restrict the type 
locality of O. rufus (G. Fischer, 1814) to “Estancia San 
Juan Poriahú, Depto. San Miguel, Provincia Corrientes, 
Argentina (27.71667°S, 57.19389°W” (see Remarks).

Mus ?rutilans Illiger, 1815:108; nomen nudum.
M[us]. rutilans Olfers, 1818:209; based on Azara’s (1801) 

“rat cinquième ou rat roux.”

(MZUSP 1275), Usina Hidroeléctrica de Guaricana, Mor-
retes (MNRJ 79073); Rio Grande do Sul, Usina Hidro-
eléctrica de Itá, right margin Rio Uruguay (MNRJ 62143), 
Victor Graeff (MNRJ 79072); Rio de Janeiro, Teresópolis 
(FMNH 26585), Serra de Macaé (MZUSP 2770); Santa 
Catarina, Florianópolis (BM 14.1.26.33), Joinville (type 
locality of Oxymycterus judex Thomas), Pinheiros, Anitá-
polis (UFSC 473); São Paulo, Fazenda Intervales (Base do 
Carmo), Capão Bonito (MZUSP 29011), Posto Indígena 
Icatu, Braúna (MZUSP 3740), Teodoro Sampaio (USNM 
309164). PARAGUAY: Alto Paraná, Puerto Bertoni (BM 
21.4.21.4).

subspecies :  We treat Oxymycterus quaestor as mono-
typic.

natural history:  Graipel et al. (2006) recorded 
individuals on the ground in humid and disturbed vegeta-
tions, and at low densities relative to other species of ro-
dents and marsupials on Ilha Santa Catarina, Brazil. At 
this locality, reproduction was apparently seasonally bi-
modal, with young specimens found in both late spring- 
summer (November and February) and winter months 
(April to July). Reproductive females (as judged by per-
forated vaginae)  were captured in July and January, and 
lactating females in October. All adult males exhibited 
scrotal testes. Individuals are apparently short lived, as 
the average residence period was about 76 days; a higher 
percentage of females was considered resident, with one 
female exhibiting the maximum per sis tence in the area of 
180 days.

remarks :  Thomas (1909) described O. judex to 
distinguish larger specimens with a more robust brain-
case from O. quaestor, which he had described six years 
earlier (1903). Sanborn (1931) described O. misionalis, 
distinguishing it from O. judex by its larger size. Subse-
quently, Cabrera (1961) treated quaestor Thomas as a 
subspecies of O. hispidus, together with judex Thomas 
and misionalis Sanborn, in an arrangement that has been 
followed by most subsequent authors. As understood 
 here, following J. A. Oliveira (1998) and P. R. Gonçalves 
and Oliveira (2004), O. hispidus is a ju nior synonym of 
O. dasytrichus, a widely distributed species from eastern 
Brazil (see that account) and distinct from other large 
forms from southern Brazil and the Misiones region of 
Argentina. J. A. Oliveira’s (1998) morphometric analyses 
showed that the holotype, paratype, and one topotype of 
O. quaestor  were included in a morphological continuum 
together with the types and samples assigned to O. judex 
and O. misionalis. Musser and Carleton (2005) treated 
O. judex and O. misionalis as ju nior synonyms of O. 
quaestor, based on the molecular results of F. G. Hoff-
mann et al. (2002).

Map 129    Selected localities for Oxymycterus quaestor (●). The disjunct 
populations in the Serra dos Órgãos, Rio de Janeiro state, Brazil, are mapped 
separately.
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rectangular, generally conforming to antorbital wall. Poste-
rior extension of bony palate variable, short (reaching pos-
terior border of M3s) in Minas Gerais specimens or long 
(extending beyond M3s) in most Argentinean specimens.

distribution:  Oxymycterus rufus occurs in Argen-
tina, from southern Buenos Aires province, at least from 
Bahía Blanca and the Atlantic coast to Ensenada, La Plata, 
Buenos Aires province, and to the lower Río Paraná, in-
cluding the Delta region and the provinces of Corrientes 
(Goya) and Entre Rios (Gualegauychu). It has been re-
corded from as far west as Villa Dolores, Córdoba prov-
ince. P. R. Gonçalves and Oliveira (2004) recorded isolated 
populations in Minas Gerais state, Brazil.

selected localit ies  (Map 130): ARGENTINA: 
Buenos Aires, Abra del Hinojo, Sierras de Curamalal (TTU 
64489), Arroyo Brusquitas, Miramar (UMMZ 115501), 
Bahía Blanca (MHNG 611.52), Ensenada, La Plata (type 
locality of Oxymycterus platensis Thomas), Mar del Tuyú, 
General Lavalle (FMNH 122697), Tandil (TTU 33153), 
Valeria del Mar (MVZ 134244); Córdoba, Candonga (ZSM 
1955/236), Espinillo, Río Cuarto (TTU 66588), Noetinger 
(BM 17.1.25.36), Villa Dolores (BM 16.1.6.32); Corrientes, 
Goya (BM 98.12.3.23), San Miguel, San Juan Poriahú (MLP 
26.XII.01.5); Entre Rios, Gualeguaychu (TTU 33155), Yu-
querí (MZUSP 573). BRAZIL: Minas Gerais, Ouro Preto 
(MNRJ 14568), Viçosa (MNRJ 65522).

subspecies :  We treat Oxymycterus rufus as mono-
typic.

natural history:  In Argentina, O. rufus avoids 
woodlands, preferentially inhabiting grasslands and steppes 
with dense herbaceous cover, such as the pastizales altos 
de los médanos (tall dune grasses), along margins of small 
creeks and lagoons, and the rocky outcrops in the sierras 
(Bonaventura et al. 1991). The same habitat preference 
seems to hold for Brazilian representatives of the species, 
which have also been frequently trapped in exotic and native 
grasslands near water bodies (Paglia et al. 1995; G. Lessa 
et al. 1999). Temporal activity patterns, however, seem to be 
more variable, with both diurnal and nocturnal activity re-
ported for Argentinean populations (Massoia 1961; Kravetz 
1972). As are other species of the genus, O. rufus feeds pri-
marily on small soil invertebrates, with 70– 85% of its diet 
composed of arthropods, annelids, and nematodes, with 
plant mass accounting for only 15– 20% (Kravetz 1972; O. 
V. Suárez 1994). Reproductive intensity is higher during the 
spring and summer months (November to March), with a 
mean litter size of four embryos (range: 2– 5) (Reig 1965; 
V. R. Cueto et al. 1995c). Mark- recapture data suggest a 
polygynous mating system because males have larger home 
ranges than females and stronger territoriality during the 
mating season (V. R. Cueto et al. 1995b). Both longevity 

H[esperomys]. rufus: Wagner, 1843a:595; name combina-
tion.

O[xymycterus]. rufus: Burmeister, 1855a:10; part; fi rst use 
of current name combination.

[Hesperomys (Oxymycterus)] rufus: E.- L. Trouessart, 
1880b:142; name combination.

Oxymycterus platensis Thomas, 1914d:244; type locality 
“Ensenada, La Plata. Sea Level,” Buenos Aires, Argentina.

Oxymycterus nasutus: Bertoni, 1914b:10; part; not Mus 
nasutus Water house.

Oxymycteris rutilans: Hershkovitz, 1959b:339; name com-
bination.

Mus nasutus: Hershkovitz, 1959b:339; part; not Mus na-
sutus Water house.

Oxymycterus rufus platensis: Cabrera, 1961:469; name 
combination.

Oxymycterus rufus rufus: Cabrera, 1961:469; name com-
bination.

Oxymycterus rutilans: Echave Llanos and Vilchez, 
1964:187; name combination.

Oxymycterus rutilans rutilans: Hershkovitz, 1966a:127; 
name combination.

Oxymycterus rutilans platensis: Massoia and Fornes, 
1969: 316; name combination.

Oxymycteris [sic] rutilans: A. L. Gardner and Patton 1976: 
28, Table 2; name combination.
description:  Moderate sized, with adult head and 

body length 129– 161 mm, tail length 69– 118 mm, hindfoot 
length 27– 32 mm, ear length 14– 20 mm, and mass 61– 130 g. 
Dorsal coloration varies as function of prevalence of one of 
two types of guard hairs (banded and unbanded), but also 
varying intensity and length of ochraceous subapical band 
of banded hair. General dorsal color thus cinnamon brown, 
strongly lined with black over head and middorsum and 
ochraceous tawny on rump and sides, to paler dorsum in 
which black component is less conspicuous; some individu-
als strongly reddish, notably those from Buenos Aires coast 
and region of La Plata Delta, but also populations from 
Minas Gerais state, Brazil, where entire pelage, especially 
on ventral surface, ochraceous orange; specimens from Cór-
doba province, Argentina, among palest, with general color 
of entire dorsum pale ochraceous buff, but strongly lined 
with black, resembling some specimens of O. josei. Skull 
medium- sized, with relatively wide braincase and moder-
ately protruded rostrum; nasal tube not markedly fl ared, 
with weak dorsal infl exion when viewed laterally, and dor-
sal outline of nasals not forming parallel plane in relation 
to diastemal region. Palatine septum delicate, with maxil-
lary portion particularly thin, providing keeled appearance 
in ventral view. Interparietal triangular and greatly reduced 
in relation to other species. Lacrimal laterally reduced and 
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Abba on September 23, 1999. This specimen is represented 
by a skull, mandible, postcranial skeleton, and stuffed skin 
missing the left forefeet and hindfeet, which  were cleaned 
and preserved as part of the postcranial skeleton. The 
skull is complete and still preserves the prenasal ossifi ca-
tion. External mea sure ments are total length = 252 mm, tail 
length = 105 mm, hindfoot length (with claw) = 30.5 mm 
(27 mm without claw), ear length = 17 mm, and mass = 110 
g; cranial mea sure ments (as defi ned in J. A. Oliveira 1998) 
include occipitonasal length = 38.5 mm, incisive foramina 
length = 8.4 mm, upper toothrow length = 5.01 mm, zygo-
matic plate width = 2.7 mm, zygomatic breadth = 16.4 mm, 
nasal length = 15.1 mm, least interorbital breadth = 6.0 mm, 
braincase breadth = 14.3 mm, mandible length = 19.6 mm. 
The skin of the neotype has a dark cinnamon brown dorsal 
color, strongly lined with black toward the midline and less 
in the laterals, without strong reddish tones. The ventral 
pelage is generally ochraceous with the gray bases of hairs 
showing through, except on the chin, where a small patch 
of white hairs is present. The tail is moderately haired and 
mostly dark brown, except on its ventral surface around 
the tail base, where the hairs are less pigmented. Claws are 
well developed and keeled, mea sur ing 5.1 mm in length on 
the longest digit of the manus and 5.8 mm on the longest 
digit of the pes. The skull has the typical morphology of 
O. rufus, with the nasal tube moderately protruded but 

and local residence of individuals are relatively long, prob-
ably spanning two breeding seasons, as suggested by the 
per sis tence of marked individuals for more than 24 months 
(V. R. Cueto et al. 1995b). Individuals exhibit considerable 
jumping capability, readily escaping from 40 liter buckets 
used in pitfall traps (P. R. Gonçalves, pers. obs.)

remarks :  Musser et al. (1998) discussed the validity 
of the binomials proposed by Gotthelf Fischer (1814) for 
the sigmodont rodents described by Azara (1801). Their 
conclusions with respect to the availability of most of these 
names, which support Langguth’s (1966b) original petition 
to the International Commission, are followed  here with 
respect to the priority of Mus rufus (G. Fischer) over the 
names provided by Illiger (1815), Olfers (1818), and Des-
marest (1819c) for Azara’s (1801) “rat cinquième ou rat 
roux.” One of the two primary arguments for disregarding 
Fischer’s names, the inconsistent usage of binomial nomen-
clature (Sabrosky 1967), does not apply to the combina-
tion Mus rufus as used both in the index and in the main 
text of Fischer’s work.

Brants (1827), Rengger (1830), Burmeister (1854), and 
Winge (1887) each concluded that specimens from eastern 
Brazil represented Azara’s “rat cinquième ou rat roux.” Im-
portantly, Burmeister (1854) explicitly regarded Hypudaeus 
dasytrichos Wied- Neuwied and Hesperomys (Oxymycte-
rus) rostellatus Wagner as synonyms of O. rufus. Cabrera 
(1961) adhered to this view in his treatment of subspecies 
and most subsequent authors followed his position. How-
ever, recent morphological and molecular analyses (P. R. 
Gonçalves and Oliveira 2004) have supported the validity 
of O. rufus and O. dasytrichus as distinct species, as they 
are treated herein. Furthermore, these analyses did not sup-
port recognition of subspecies of O. rufus. Hence, as did 
Gonçalves and Oliveira, we use the name O. rufus to refer 
to the species that is widespread in Buenos Aires, Córdoba, 
Corrientes, and Entre Rios provinces in Argentina and 
known from a few localities in Minas Gerais state, Brazil.

As yet, no museum specimens are known from Para-
guay, the supposed origin of the specimen Azara (1801) 
referred to as the “rat cinquième ou rat roux.” A series of 
O. rufus from Estancia San Juan Poriahú, Corrientes prov-
ince, Argentina,  housed in the Museo de La Plata (MLP) is 
the geo graph i cally nearest sample to the region of probable 
provenance of Azara’s animal. This Argentinean locality is 
located some 75 km SW, 92 km SW, and 105 km SW from 
Santiago, San Ignacio Guazú, and Santa María de Fe, re-
spectively, the three localities in Misiones department, Para-
guay, suggested by J. R. Contreras and Teta (2003) as puta-
tive potential provenances for Azara’s specimen. Therefore, 
we select as a neotype for O. rufus (G. Fischer 1814) the 
specimen MLP 26.XII.01.05 (original number 191), an 
adult male collected by Mariano L. Merino and Augustín 

Map 130    Selected localities for Oxymycterus rufus (●). The disjunct 
populations in Minas Gerais state, Brazil, are mapped separately. Contour 
line = 2,000 m.
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distribution:  Oxymycterus wayku is distributed 
along the eastern humid slopes of the Sierra del Acon-
quija and Cumbres Calchaquíes ranges, between 800 
and 2,400 m elevation, in Tucumán province, Argentina. 
The suitable habitat occurs along a narrow strip about 
200 km long, from the northeastern end of the Cumbres 
Calchaquíes in southern Salta province to the Sierra de 
Narváez on the boundary between Tucumán and Catama-
rca provinces.

selected localit ies  (Map 131; from Jayat, D’Elía 
et al. 2008, except as noted): ARGENTINA: Tucumán, 
10 km by road S of Hualinchay (type locality of Oxymyc-
terus wayku Jayat, D’Elía, Pardiñas, Miotti, and Ortiz), La 
Angostura, Los Sosa, Reserva Provincial La Florida.

subspecies :  Oxymycterus wayku is monotypic.
natural history:  Oxymycterus wayku appears 

to be rare across its known, limited range. Only fi ve of 
the more than 400 total animals collected in the vicinity 
of the type locality belong to this species, which is other-
wise known from only two additional complete specimens 
and the cranial remains of a few individuals recovered 
from Barn Owl (Tyto alba) pellets. Most specimens  were 
trapped in the ecotone between montane forest and high-
land grasslands, at the upper elevational limit of Yungas 
forests (Bosque Montano, sensu A. D. Brown et al. 2001). 
This vegetation belt develops on wet slopes between 1,500 
and 3,000 m and represents the landscape with maximum 
heterogeneity in the Yungas. The holotype was caught 
in alder forest (Alnus acuminata [Betulaceae]) with an 

not markedly fl ared in lateral view, wide zygomatic plates, 
palatine septum of incisive foramina with a keeled maxil-
lary part, long bony palate, reduced interparietal, and ali-
sphenoid strut absent on both sides of cranium. Molars are 
worn, with enamel folds and islets obliterated, as typical of 
adult individuals of Oxymycterus spp.

Five additional specimens collected at the same local-
ity and on the same date are preserved (MLP 26.XII.01.6, 
26.XII.01.7, 26.XII.01.8, 26.XII.01.9, 26.XII.01.10). P. R. 
Gonçalves and Oliveira (2004) included this series and the 
neotype in a craniometric analysis of O. rufus and showed 
that the samples from Argentina form a morphological 
cline spanning samples from Corrientes province in the 
northwest to Buenos Aires in the southeast.

Oxymycterus wayku Jayat, D’Elía, Pardiñas, 
Miotti, and Ortiz, 2008
Ravine Hocicudo

synonym:
Oxymycterus wayku Jayat, D’Elía, Pardiñas, Miotti, and 

Ortiz, 2008:40; type locality “Argentina, Province of 
Tucumán, Department of Trancas, 10 km by road south 
of Hualinchay on the trail to Lara (26 19′20.2″S, 65 
36′45.5″W, 2316 m).”
description:  Intermediate in size relative to other 

hocicudos, with adult head and body length 124– 144 mm, 
tail length 77– 97 mm, hindfoot length 28– 32 mm (with 
claw), ear length 17– 21 mm, and mass 44.5– 76.5 g. Pelage 
blackish brown with slight ochre or reddish hue ( juvenile 
specimens darker, almost black), with dorsal hairs dark 
gray for most of length but tips ochraceous; guard hairs 
completely black and extend well beyond underfur, up to 
3.5 mm on rump. Coloration of fl anks similar to that of 
dorsum. Venter paler, with ochre color intermingled with 
ash- gray hair bases; chin with conspicuous white spot that, 
in some specimens, extends onto throat. Tuft of black hairs 
with ochre tips immediately anterior to ear extends posteri-
orly to the middle of the pinnae. Forefeet and hindfeet dark 
gray, almost black; claws long and robust, with forefoot 
and hindfoot digit III 6.4 and 5.1 mm long, respectively, 
covered by white ungual tufts that contrast sharply with 
darkness of the body, thighs, and feet. Tail almost com-
pletely black, only slightly paler ventrally, and densely cov-
ered by hairs. Skull long and robust (mean condyloincisive 
length of adults 30.37 mm), with rounded braincase and 
expanded zygomatic arches. Rostrum wide (mean rostral 
width 5.93 mm) and robust, with frontal sinuses infl ated; 
zygomatic plates narrow and delicate; incisive foramina 
markedly short and oval in shape, their posterior margins 
not reaching level of the protofl exus of M1. Mandible deli-
cate, low, and elongated, with lunar notch well developed 
but asymmetrically excavated. Map 131    Selected localities for Oxymycterus wayku (●). Contour line = 2,000 m.
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its I and V of the hindfoot are reduced, the former reaching 
the second phalanx of digit II in a pattern roughly like that 
of Akodon mimus.

The skull is long and slender (greatest length of 
skull = 27.5 mm), with the rostrum elongated and the zy-
gomatic notches inconspicuous. The nasals are long and 
project forward, totally covering the incisors in dorsal 
view and combine with the premaxillaries to for a mod-
erately developed trumpet. A noticeable gnathic pro cess is 
present. The interorbital region is broad, greater than the 
rostral width, with rounded edges but without a defi nite 
constriction point. Zygomatic arches scarcely fl are laterad 
beyond the level reached by the braincase, and are weak 
and thread- like at midpoint. The braincase is moderately 
infl ated and evenly rounded, with a U-shaped coronal suture 
and a reduced interparietal. The zygomatic plates are narrow 
with upward and backwardly sloping anterior edges. The 
incisive foramina are long, widely open posteriorly and par-
allel sided, and reach posteriorly to the protocones of M1s. 
The palate is short, terminating in a broad mesopterygoid 
fossa. Auditory bullae are moderate sized and only slightly 
infl ated. The basicranial region is proportionally long. An-
thony (1929) did not describe the dentition of Podoxymys, 
recoding only the length of the maxillary toothrow (4.4 mm 
for the holotype) and providing a general indication that its 
molars are somewhat weaker than in Akodon aerosus.

Pérez- Zapata et al. (1992), on the basis of a newly col-
lected juvenile specimen, reported additional morphologi-
cal traits and the karyotype. They stated that Podoxymys 
has a tail as long as or only slightly longer than the head 
and body, claws of hindfeet as long as in Akodon, and ears 
covered by dense pelage. Cranially, the nasals reach poste-
riorly well behind the maxillofrontal suture (see also Hino-
josa et al. 1987:Fig. 7B). The mandible is slender and elon-
gated, with a short coronoid pro cess and a small capsular 
projection. The upper incisors are opisthodont and the up-
per molars brachydont and bunodont, and with the main 
cusps in opposite pairs. The procingulum of M1 is slightly 
reduced and has a well- developed anteromedian fl exus; the 
mesoloph is well developed in M1 and M2, reaching the 
labial margin in both. In the lower dentition, there is a re-
duced procingulum on m1, with a distinct anteromedian 
fl exid (overlooked by Pérez- Zapata et al. 1992:218, but 
clearly visible in their fi gure); mesolophids are present on 
both m1 and m2; and posterolophids are well developed 
and directed backward.

The stomach of Podoxymys is unilocular- hemiglandular, 
with a reduced area of glandular epithelium and with some 
cornifi ed epithelium occupying part of the antrum to the 
right of the esophageal opening (Carleton 1973:Fig. 5A). 
The caecum is well developed but very short, only 4.4% 
of the total intestine length; the large intestine is also short 

 understory of grasses dominated by Festuca, Deyeuxia, 
and Stipa, with deep soils, a well- developed organic ho-
rizon, abundant leaf detritus and fallen log cover, and on 
steep slopes interrupted by rocky outcroppings. Two ad-
ditional specimens  were collected at a lower elevation in 
montane rainforest (Selva Montaña), a vegetation belt be-
tween 700 and 1,500 m and dominated by evergreen trees. 
One female collected in the fall (late April to early May) 
exhibited signs of reproductive activity; males collected in 
July or early spring  were reproductively inactive.

remarks :  Molecular phyloge ne tic analysis did not re-
cover a consistent sister relationship between O. wayku and 
other species, but placed it in a large clade that included O. 
nasutus, O. paramensis, O. hiska, O. josei, O. judex, O. 
misionalis, O quaestor, and O. rufus (see Jayat, D’Elía 
et al. 2008).

Genus Podoxymys Anthony, 1929
Ulyses F. J. Pardiñas and Pablo Teta

This genus is perhaps the least known among living 
akodontines. Reported specimens total six, fi ve from the 
original series used by H. E. Anthony (1929) in his descrip-
tion of Podoxymys roraimae, and an additional young fe-
male obtained by an expedition or ga nized by the La Salle 
National History Museum of Caracas, Venezuela, in 1989. 
All specimens came from the summit of the Roraima Tepui, 
the place that inspired Sir Arthur Conan Doyle’s novel The 
Lost World, on the borders between Guyana, Venezuela, 
and Brazil.

Podoxymys was described as “a rodent which appears 
somewhat intermediate in character between Akodon and 
Oxymycterus” and with the “external appearance that of a 
dark- colored, long- tailed Akodon, with long slender claws 
(which suggest the generic name); skull with long, slender 
rostrum, narrow zygomatic plate and general appearance 
of Oxymycterus” (Anthony 1929:4). Podoxymys is small 
(total length = 196 mm; tail length = 95 mm; mea sure ments 
from the holotype). Its pelage is long and lax (hairs on the 
back 10– 11 mm in length), dorsally blackish slate at base 
and for most of the length of the hair, with only the tip 
being colored; sides of head and under parts slightly lighter 
in tone than back. Dorsal surfaces of the manus and pes are 
clove- brown. The tail is about half of the total length, very 
sparsely haired, and unicolored brown. Ears are partially 
hidden in the long pelage. Eyes are rather small. Claws of 
the forefeet are long (that on digit III extending 3 mm be-
yond the fl eshy tip of the digit), slender, strongly compressed 
laterally, and moderately curved; those of hindfeet are 
slightly shorter. Palmar and plantar morphology have not 
been described, but based on the drawings in Hinojosa 
et al. (1987:Fig. 6B), the pollex has a developed claw; dig-
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mosomes; each chromosome pair is very distinctive in size 
and morphology (Pérez- Zapata et al. 1992).

Genus Scapteromys Water house, 1837
Guillermo D’Elía and Ulyses F. J. Pardiñas

Swamp rats of the genus Scapteromys are among the larg-
est members of the tribe Akodontini, and are easily distin-
guished in the fi eld. They occur through east- central and 
northern Argentina, the southern coast of Brazil, southern 
Paraguay, and Uruguay, living near watercourses, including 
large rivers, small creeks, ponds, and swamps (Hershkov-
itz 1966a; D’Elía and Pardiñas 2004). Charles Darwin, the 
collector of the holotype of Scapteromys tumidus, wrote, 
“This rat was caught in so wet a place amongst the fl ags 
bordering a lake, that it must certainly be partly aquatic in 
its habits” (Water house 1839:58). Scapteromys is an excel-
lent swimmer, propelling itself by horizontal undulations of 
the tail and by means of all four limbs (Massoia and Fornes 
1964c). Scapteromys is also able to climb trees, a behavior 
considered an adaptation for living in seasonally inundated 
areas (Barlow 1969; Sierra de Soriano 1969). Scapteromys 
is mainly nocturnal and feeds primarily on insects and oli-
gochaetes, but also on leeches and vegetation (Barlow 1969; 
Massoia 1961).

Massoia and Fornes (1964c), Hershkovitz (1966a), Si-
erra de Soriano (1969), D’Elía and Pardiñas (2004), and 
Pardiñas, D’Elía, and Teta (2009) have described external 
and craniodental morphology. These are large rats (head 
and body length about 180 mm, tail length about 85 mm; 
mean values of adult males) with their external form 

(Pérez- Zapata et al. 1992). A gallbladder is present (Voss 
1991a).

synonyms:
Podoxymys Anthony, 1929:4; type species Podoxymys ro-

raimae Anthony, by original designation.
Podoxomys Carleton, 1973:15; incorrect subsequent spell-

ing of Podoxymys Anthony.
Podoximys O. J. Linares, 1998:273, incorrect subsequent 

spelling of Podoxymys Anthony.
Microxus: O. J. Linares, 1998:274, part (listing of rorai-

mae); not Microxus Thomas.

Podoxymys roraimae Anthony, 1929
Roraima Akodont

synonyms:
Podoxymys roraimae Anthony, 1929:4; type locality “Mt. 

Roraima, British Guiana; altitude 8600 feet.” Inter-
preted as “Guyana, Mazaruni- Potaro Dist., summit of 
Mt Roraima, 8600 ft (2621 m)” by Musser and Carleton 
(2005:1164), but restricted by O. J. Linares (1998:274) 
to the southwestern corner of Tepui Roraima (ca. 
5.144°N,60.762°S), between 2,580 and 2,700 m, Bolívar, 
Venezuela.

Podoxomys roraimae: Carleton, 1973:15; name combina-
tion.

Podoxymys roraimi Hinojosa, Anderson, and Patton, 
1987:12; incorrect subsequent spelling of roraimae 
Anthony.

Podoximys roraimae: O. J. Linares, 1998:273; name com-
bination.

Microxus roraimae: O. J. Linares, 1998:274; name com-
bination.
description:  As for the genus.
distribution:  Podoxymys roraimae is known only 

from the vicinity of its type locality.
selected localit ies  (Map 132): VENEZUELA: 

Bolívar, summit of Roraima Tepuí (type locality of Po-
doxymys roraimae Anthony).

natural history:  All known specimens come from 
an area dominated by small trees of the genus Bonnetia 
[Clusiaceae], now highly altered due to wood extraction 
and tourism (O. J. Linares 1998). Pérez- Zapata et al. (1992) 
reported the capture of one individual, together with four 
specimens of Rhipidomys macconnelli, in a carpet of Sph-
agum moss in which there  were various small cavities.

remarks :  The putative presence of Podoxymys ro-
raimae in Brazil (see Bonvicino, Oliveira, and D’Andrea 
2008) or in adjoining tepuis of Venezuela and Guiana 
(see O. J. Linares 1998) needs confi rmation by vouchered 
specimens.

The karyotype consists of a 2n = 16, FN = 26, with fi ve 
pairs of large biarmed and three pairs of telocentric chro-

Map 132    Single known locality for Podoxymys roraimae (●). Contour 
line = 2,000 m.



270 Mammals of South America

more thickly muscular than that of sigmodontines, having 
a hemiglandular stomach (Carleton 1973). A gall bladder 
is present (Voss 1991). The male phallus was described 
by Hooper and Musser (1964) and further detailed by 
Hershkovitz (1966a). The glans is nearly twice as long as 
wide and laterally compressed, almost entirely covered 
with spines; the tapered distal portion is furrowed longi-
tudinally. Hershkovitz (1966a) reported a limited degree 
of variability, and Hooper and Musser (1964) detailed 
differences between the male phallus of S. aquaticus and 
S. tumidus. Hooper and Musser (1964:29) stated that the 
phallus of Scapteromys was “set well apart . . .  from all 
other South American examples at our disposal” in mor-
phological details, a view strongly criticized by Hershkovitz 
(1966a:131) who considered the characters as typically sig-
modontine. Males possess bulbourethral, ampullary, vesicu-
lar, and prostate accessory glands; paired preputial glands 
are large (Hershkovitz 1966a; Voss and Linzey 1981).

Hershkovitz (1966a) and Massoia (1980c) established 
the basis of the current contents of Scapteromys by removing 
some species previously allocated to the genus and placing 
them into the new genera Kunsia and Bibimys. One species 
Hershkovitz assigned to Kunsia, fronto Winge, is now the 
type species of its own genus (see the account for Gylden-
stolpia). Therefore, as currently understood, Scapteromys 
includes two living species (but, see Remarks under both 
species), whose taxonomic history, together with that of the 
genus, we summarize next.

Water house (1837:15) described Mus tumidus from 
Maldonado, Uruguay, and fi ve pages later (i.e., p. 20) 
erected Scapteromys as a new subgenus of Mus with tumi-
dus designated as its type species. Therefore, though when 
tumidus and Scapteromys  were described in the same work 
and tumidus as the then sole species of Scapteromys, tumi-
dus was originally placed in Mus and, as such, as indicated 
by the use of parentheses to contain the authority and year 
of description, it is considered to have been only second-
arily treated as a Scapteromys. Subsequently, Water house 
(1839:57) again described tumidus but included it (on p. 
77) in his new comprehensive genus Hesperomys while ig-
noring his earlier Scapteromys. Fitzinger (1867b) was the 
fi rst to use Scapteromys at the genus level, although some 
authors continued to consider Scapteromys as a subgenus 
of Hesperomys (e.g., Thomas 1884). Thomas (1917c) re-
ferred a series of Scapteromys collected at Isla Ella, Argen-
tina, to the species S. tomentosus (a species currently al-
located to the genus Kunsia), stating that those specimens 
differed from S. tumidus only in color. Three years later, 
Thomas (1920b) noticed that his previous assignment of 
the specimens from Isla Ella to tomentosus was wrong and 
described a new species, S. aquaticus, based on these speci-
mens. Remarkably, Thomas made no comment regarding 

adapted for palustrine and subaquatic life. The pelage is 
thick, soft, and glossy; the upper parts of head and body 
are somewhat blackish; and the underside of the head, 
chest, and belly are more or less gray washed with buffy to 
ochraceous. The tail is well developed but not thick, cov-
ered by stiff but not hispid dark brown pelage; each tail 
scale has three hairs, with ventral keel hairs usually long; 
a terminal pencil is present. The ears are small, rounded, 
and covered by hairs on both surfaces. The forefeet are 
well developed but not markedly enlarged, digits II– V are 
strong, and claws are slender and of equal length. Hindfeet 
are strong and elongate, their length (including claws) ap-
proximately 24% of the head and body length; the claws 
are slender. There are narrow bands of webbing between 
the fi rst phalanges of the three middle digits and along the 
inner side of each outer digit.

The skull of Scapteromys is mostly without crests or 
ridges. The rostrum is slender and the nasals are rounded 
distally, taper proximally, and extend well behind the max-
illofrontal sutures. The zygomatic plates are strong, with 
their posterior edges reaching to the level of the alveoli and 
strongly inclined laterally. Lacrimal bones are conspicuous. 
The zygomatic arches are not enlarged at their midpoints. 
The braincase is globular with a well- developed coronal su-
ture. The hamular pro cess is slender, bisecting the subsqua-
mosal and postglenoid openings so as to make them sub-
equal in size. The alisphenoid strut is typically absent. The 
carotid circulatory pattern conforms to pattern 1 of Voss 
(1988), with a large stapedial foramen and both squamosal- 
alisphenoid groove and sphenofrontal foramen present. The 
palate is fl at, short, and narrow (sensu Hershkovitz 1962), 
typically extending behind the posterior faces of M3s. The 
mandibles are rather weak and elongated with comparatively 
low horizontal rami and ascending pro cesses; the capsular 
projection of the incisor does not form a tubercular pro cess 
(Reig 1972). The incisors in Scapteromys are relatively weak 
and ungrooved. Molars are hypsodont, terraced in juveniles 
and young adults but planate in full adults, with the main 
cusps alternating. Scapteromys has a molar pattern similar 
to those of Kunsia, Gyldenstolpia, and Bibimys, character-
ized by a general akodontine bauplan slightly more com-
plex than that observed in Akodon and related genera (e.g., 
Necromys, Thaptomys). Mesolophs and mesolophids are 
typically well developed and fused with mesostyles/styl-
ids. The occlusal surface of each M3 is rounded in outline 
but retains a central enamel ring like that of abrotrich-
ines. The fi rst lower molar has a moderately developed 
anteromedian fl exid and a labiolophulid. Vertebral counts 
for Scapteromys typically include 13 thoracic, 6 lumbar, 3 
sacral, and 29 caudal elements (Steppan 1995).

The stomach, described for specimens of S. tumidus, is 
unilocular and discoglandular; the wall of the antrum is 
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ent with patterns of morphological and chromosomal 
variation. In light of these results, D’Elía and Pardiñas 
(2004) suggested that S. aquaticus be considered a spe-
cies distinct from S. tumidus. We follow this scheme 
 here, but see Remarks under both species regarding the 
status of Brazilian populations. A third species, Scaptero-
mys meridionalis, was described by Quintela et al. (2014) 
after this volume went into production; it extends the geo-
graphic and habitat range of the genus to the Araucaria 
angustifolia biogeographic province in the Brazilian states 
of Rio Grande do Sul, Santa Catarina, and Paraná.

remarks :  Reig (1994) described S. hershkovitzi from 
the Upper Pliocene (Vorohué Formation) of southeastern 
Buenos Aires province, Argentina, which constitutes the 
only known fossil species of the genus. However, restudy 
of this form suggests that it belongs to an undescribed ex-
tinct genus more closely related to Kunsia and Gyldenstol-
pia (Pardiñas, D’Elía, and Teta 2009).

synonyms:
Mus (Scapteromys) Water house, 1837:20; type species 

Mus (Scapteromys) tumidus Water house, by original 
designation.

Hesperomys Water house, 1839:75, 77; part (inclusion of 
Mus tumidus).

Hesperomys: Wagner, 1843a:515; part (listing of tumidus); 
not Hesperomys Water house.

KEY TO THE SPECIES OF SCAPTEROMYS:
1. Frontoparietal suture more or less resembling an open 

U or V, anterior border of mesopterygoid fossa square 
with a bluntly pointed median palatine pro cess; 2n = 32 
Scapteromys aquaticus

1′. Frontoparietal suture resembling a W, anterior border 
of mesopterygoid fossa rounded, without a median pal-
atine pro cess; 2n not 32  . . . . . . . Scapteromys tumidus

Scapteromys aquaticus Thomas, 1920
Argentinean Swamp Rat

synonyms:
Scapteromys tomentosus: Thomas, 1917c:96; initial refer-

ence to specimens from Isla Ella, Buenos Aires, Argen-
tina; not Scapteromys tomentosus E.- L. Trouessart.

Scapteromys aquaticus Thomas, 1920b:477; type local-
ity “Isla Ella” (see Thomas 1917c:95, who gave locality 
as “Isla Ella, in the delta of the Rio Parana, at the top 
of the La Plata Estuary”); according to Pardiñas et al. 
(2007:402) “Isla Ella is a small island (ca. 1 km2) sur-
rounded by the streams Espera and Esperita (34°22′S, 
58°38′W, Primera Sección Delta del Paraná, Tigre, Bue-
nos Aires, Argentina).”
description:  Slightly smaller than S. tumidus. Dor-

sal coloration grayor dark brown and belly grayish white. 

his previous statement about the similarity of his new 
form aquaticus to tumidus. During the following four de-
cades, taxonomic references to Scapteromys sensu stricto 
 were limited to a handful of citations in general treatises 
on mammal taxonomy (e.g., Gyldenstolpe 1932; Eller-
man 1941; Cabrera 1961), mammal lists (e.g., Devicenzi 
1935), or accounts of nomenclatural history (e.g., Tate 
1932d).

Massoia and Fornes (1964c) analyzed variation in skull, 
teeth, and external morphology within and between Ar-
gentinean and Uruguayan populations of Scapteromys, 
stating that morphological differences between aquaticus 
and tumidus  were minor and limited to the shape of the 
frontoparietal suture and the width of the mesopterygoid 
fossa. These authors also mentioned that individuals of 
S. tumidus are brownish and seemed slightly larger than 
the blackish S. aquaticus. Massoia and Fornes (1964c) 
considered the two forms as only subspecifi cally distinct 
on the basis of individuals of intermediate phenotypes. 
However, Massoia and Fornes indicated that the corre-
spondence between the trenchant characters they used to 
defi ne and diagnose the two supposed subspecies and their 
geographic distributions was not absolute. Subsequently, 
Hershkovitz (1966a) argued that the characters enumer-
ated by Massoia and Fornes (1964c)  were highly variable, 
dismissed recognition of two different forms, and stated 
that Scapteromys consisted of a single species, S. tumidus, 
without subspecies.

Scapteromys exhibits considerable karyotypic diver-
sity that appears to be geo graph i cally structured. Sam-
ples from Argentina (Fronza et al. 1976; Brum- Zorrilla 
et al. 1986), Paraguay (see D’Elía and Pardiñas 2004), 
and one Brazilian population (Bonvicino et al. 2013) 
have a 2n = 32 complement, while those in Uruguay 
are 2n = 24 (Brum- Zorrilla 1965; Brum- Zorrilla et al. 
1972, 1986). Diploid numbers of 24, 34, and 36 have 
also been reported from Brazilian populations (T. R. O. 
Freitas et al. 1984). Brum- Zorrilla et al. (1972, 1986) 
proposed that individuals with 2n = 32 correspond to 
S. aquaticus (distributed in Argentina) and those with 
2n = 24 to S. tumidus (distributed in Uruguay). T. R. O. 
Freitas et al. (1984) also suggested the existence of an 
undescribed species in Brazil. In spite of all this, Hersh-
kovitz’s (1966a) view of a single species in the genus con-
tinued to prevail among several taxonomists and ecolo-
gists (e.g., Musser and Carleton 1993; V. R. Cueto et al. 
1995a; Eisenberg and Redford 1999). Finally, D’Elía and 
Pardiñas (2004) analyzed populations of Scapteromys 
from Argentina, Paraguay, and Uruguay, and showed 
that DNA haplotypes fell into two well differentiated 
and strongly supported reciprocally monophyletic clades 
that  were geo graph i cally segregated and mostly congru-
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A variety of vocalizations  were recorded, including a sharp 
cry by nestling young and a sonorous adult call. In con-
trast with S. tumidus (see below), S. aquaticus apparently 
feeds preferentially on oligochaetes rather than beetles. The 
parasites of S. aquaticus have been well surveyed based on 
animals collected in the Delta del Paraná and several Argen-
tinean coastal localities (see Navone et al. 2009). Lareschi 
(2006) found no host sexual dimorphism in ectoparasite 
abundances, except for the mite Laelaps manguinhosi being 
signifi cantly more common on male rats. The staphylinid 
beetle Amblyopinodes gahani gahani was also found on S. 
aquaticus. Known internal parasites include helligmondllid 
nematodes of the genus Malvinema (Digiani et al. 2003) 
and the digenean nematodes Conspicuum minor (Dicrocoe-
liidae), Echinoparyphium scapteromae (Echinostomatidae), 
Echinostoma platensis (Echinostomatidae), and Levinseni-
ella (Monarrhenos) cruzi (Microphallidae) (Lunaschi and 
Drago 2007 and references therein). M. Robles, Bain, and 
Navone (2012) recently described a new capillariine nem-
atode, Capillaria alainchabaudi, with S. aquaticus as the 
type host.

remarks :  On the basis of mtDNA variation, D’Elía 
and Pardiñas (2004) assigned specimens collected at Las 
Cañas, Río Negro department, Uruguay, to this species 
despite a tumidus-like karyotype that had been reported 
for the same locality (Brum- Zorrilla et al. 1972). E. M. 
González and Martínez Lanfranco (2010) dismissed this 
assignment, however, and placed all Uruguayan popu-

Cranially, frontoparietal suture typically U- or V-shaped, 
and mesopterygoid fossa narrower than in S. tumidus and 
with pointed median palatine pro cess.

dstribution:  Wetlands in east- central and north-
ern Argentina in Buenos Aires, Corrientes, Chaco, Entre 
Ríos, Formosa, and Santa Fe provinces, in southern Para-
guay (D’Elía and Pardiñas 2004; Pardiñas, D’Elía, and Teta 
2009), and in the Brazilian state of Rio Grande do Sul close 
to the border with Argentina (Bonvicino et al. 2013). Reig 
(1994:113) mentioned a locality “in the vicinity of Santa 
Clara del Mar,” citing a personal communication with J. R. 
Contreras, in southeastern Buenos Aires province, Argen-
tina. This locality is about 170 km south of the southern-
most record reported  here; we do not include it as we have 
been unable to verify its validity.

selected localit ies  (Map 133): ARGENTINA: 
Buenos Aires, General Lavalle (D’Elía and Pardiñas 2004), 
Isla Ella, Delta del Paraná (type locality of Scapteromys 
aquaticus Thomas), Isla Martín García (CNP- E 652– 2), 
Punta del Indio (D’Elía and Pardiñas 2004), Ramallo (D’Elía 
and Pardiñas 2004); Chaco, Selvas del Río de Oro (D’Elía 
and Pardiñas 2004); Corrientes, Ahoma Sur, Empedrado 
(D’Elía and Pardiñas 2004), Paraje Uguay, Esteros del Iberá 
(CNP 2521), Santo Tomé (CNP- E 650– 4); Formosa, 17 km 
W of Colonia Villafañe (D’Elía and Pardiñas 2004), Laguna 
Naick Neck, INTA IPAF- NEA (LTU 582), Misión Francis-
cana Tacaaglé (CNP- E, not cata loged); Santa Fe, Estero La 
Zulema, 4 km NE of Estación Guaycurú (J. R. Contreras 
1966), La Matilde, 16 km N of Alejandra (J. R. Contreras 
1966), Puerto Ocampo (D’Elía and Pardiñas 2004). BRA-
ZIL: Rio Grande do Sul, São Borja (Bonvicino et al. 2013). 
PARAGUAY: Caaguazú, Estancia San Ignacio, 24 km NNW 
of Carayao (D’Elía and Pardiñas 2004); Misiones, Isla Yaci-
retá (D’Elía and Pardiñas 2004); Paraguarí, Costa del Río 
Tebicuary (D’Elía and Pardiñas 2004); Presidente Hayes, 
24 km W of Villa Hayes (D’Elía and Pardiñas 2004).

subspecies :  Scapteromys aquaticus is monotypic.
natural history:  V. R. Cueto et al. (1995a) stud-

ied demographic structure of a population in the Delta del 
Paraná, Argentina, by capture- mark- recapture methods 
over a two- year period. Density variation was limited de-
spite seasonal reproduction, with major intensity during the 
spring and summer. Individuals persisted in the sampling 
area for longer than 20 months, which supports a minimal 
longevity of two years. Density, residence, and reproduc-
tion  were higher in microhabitats with a more extensive 
vegetative cover with a height of at least 0.50 m. Massoia 
and Fornes (1964c; see also Massoia 1961) also studied the 
natural history of S. aquaticus in the Delta del Paraná and 
coastal wetlands of Buenos Aires province, Argentina. The 
species was frequently encountered in fl ooded places domi-
nated by stands of Cortaderia sp. and Scirpus giganteus. Map 133    Selected localities for Scapteromys aquaticus (●).
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Pardiñas 2004); Rocha, Arroyo La Palma, Ruta 15 km 10, 
La Paloma (D’Elía and Pardiñas 2004).

subspecies :  Scapteromys tumidus is monotypic.
natural history:  Little is known about the ecol-

ogy of this species. Field observations in Uruguay (Barlow 
1969:27) indicate that this rat is usually trapped in marshy 
or low places where Eryngium sp. and Cortaderia selloana 
are the dominant plants. Swamp rats seem not to make run-
ways of their own, but frequently use runways constructed 
by Cavia aperea; they also dig to obtain food, but there is 
no evidence that they excavate burrows. Vocalizations are 
often heard when the animals are in distress. Most have 
been trapped at dusk or during the night; diurnal activity 
is limited to juveniles and subadults and may be correlated 
with high population levels. Scapteromys tumidus is largely 
insectivorous; stomach contents of 11 individuals trapped 
in April and May  were 85% invertebrate, mostly Coleop-
tera and particularly scarabaeid beetles (Barlow 1969:28). 
In Uruguayan populations, males  were reproductively active 
every month of the year except January, June, and July, with 
a peak of testis size in April and May; pregnant females  were 
taken in the spring and summer (Barlow 1969). These rats 
are good swimmers despite limited interdigital webbing (Si-
erra de Soriano 1969:485). The tick Ixodes longiscutatum 
(see Venzal et al. 2001) and the nematode Ansiruptodera 
scapteromi (Ganzorig et al. 1999) parasitize this species.

remarks :  Uruguayan and lowland Brazilian popula-
tions have a 2n = 24, FN = 40 karyotype; highland Brazilian 

lations of Scapteromys in S. tumidus. More recent work 
(G. D’Elía, unpubl. data) substantiates the presence of 
specimens with aquaticus- like mtDNA but tumidus- like 
karyotype at Las Cañas as well as at an additional nearby 
locality. Further studies are needed to clarify the basis for 
discrepancy between the mitochondrial gene tree and the 
diploid complement, especially the possible role of reticu-
lation through hybridization. Until this issue is adequately 
resolved, we take a conservative posture and assign all 
Uruguayan populations of Scapteromys to S. tumidus. The 
karyotype has 2n = 32, FN = 40; autosomes include three 
large pairs of submetacentrics or subtelocentrics, two small 
pairs of submetacentrics, and 10 pairs of acrocentrics grad-
ing in size from medium to small; the X chromosome is a 
medium acrocentric, the Y a small subtelocentric (Bonvi-
cino et al. 2013).

Scapteromys tumidus (Water house, 1837)
Uruguay Swamp Rat

synonyms:
Mus tumidus Water house, 1837:15; type locality “Maldo-

nado,” Maldonado, Uruguay.
Mus (Scapteromys) tumidus: Water house, 1837:21; name 

combination.
[Hesperomys] tumidus: Water house, 1839:75, 77; name 

combination (assignment of Mus tumidus Water house 
to Hesperomys Water house).

Hesperomys tumidus: Wagner, 1843:515; name combina-
tion.

Scapteromys tumidus: Fitzinger, 1867b:80; fi rst use of cur-
rent name combination.
description:  Slightly larger and heavier than S. 

aquaticus (especially populations in Uruguay and south-
ernmost Brazil). Dorsal coloration brownish to ochraceous 
brown and venter ivory white. Skull with frontoparietal 
suture typically W-shaped, mesopterygoid fossa broad and 
without median palatine pro cess on anterior border.

distribution:  This species ranges across most of 
Uruguay and along a narrow coastal strip in the Brazilian 
states of Rio Grande do Sul, Santa Catarina, and Paraná 
(T. R. O. Freitas et al. 1984; J. González 1994; D’Elía and 
Pardiñas, 2004).

selected localit ies  (Map 134): BRAZIL: 
Paraná, Nova Tirol (T. R. O. Freitas et al. 1984); Rio Grande 
do Sul, Bagé (T. R. O. Freitas et al. 1984), Cambará do Sul 
(T. R. O. Freitas et al. 1984), Esmeralda (T. R. O. Freitas 
et al. 1984), Porto Alegre (Hensel 1872b), Taim (T. R. O. 
Freitas et al. 1984). URUGUAY: Artigas, La Isleta, Colonia 
Artigas (Massoia and Fornes 1964c); Colonia, Arroyo Artil-
leros, Santa Ana (D’Elía and Pardiñas 2004); Maldonado, 
Barra del Arroyo Maldonado (type locality of Mus tumidus 
Water house); Rivera, Estancia La Quemada (D’Elía and Map 134    Selected localities for Scapteromys tumidus (●).
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semblance noted by Winge [1887] when he described T. 
lasiotis). The nasals are tapered distally and with rounded 
tips, proximally extending beyond the premaxillary su-
tures. The rostral width is subequal to the least interor-
bital width. The frontoparietal suture is U- to V-shaped. 
Zygomatic arches are more or less bowed, and converge 
anteriorly. The braincase is moderately infl ated, with its 
dorsal contour rounded. Zygomatic plates are medium to 
high, broad anteroposteriorly, similar to those in many 
Akodon species, and have straight anterior borders. In-
cisive foramina are well developed and reach posteriorly 
to the protocones of the M1s. The palate is wide, fl at, 
and extends to slightly behind the posterior faces of the 
M3s; posterolateral palatal pits range in size from small 
to large. The mesopterygoid fossa (subequal in width to 
each parapterygoid fossa) is parallel sided and with its 
anterior border square; sphenopalatine vacuities are 
conspicuous. Auditory bullae are well infl ated, and the 
distance between them at the basisphenoid- basioccipital 
suture is about the same as the greatest width of the me-
sopterygoid fossa.

Upper incisors are orthodont to slightly proodont, and 
do not extend beyond the nasal tips when viewed from 
above; their anterior faces are covered with pale orange 
enamel. Molars are parallel sided, moderately hypsodont, 
and possess terraced crowns and a simplifi ed occlusal to-
pology. The anteromedian fl exus is obvious in unworn M1s 
but rapidly decays with wear. Upper molars have their ma-
jor cusps subtriangular in outline and possess a moderate- 
sized hypofl exus and a wide transverse mesofl exus, both 
reaching the molar midline. Cusps of opposite sides are 
subequal in size; fl exi are nearly transverse, especially on 
M1 and M2. The occlusal view of M3 is nearly oval. Lower 
molars display a characteristic occlusal pattern with a re-
duced and compressed procingulum on m1, lack an antero-
median fl exid, and have crown fl exids that nearly touch. 
The anterolabial conulid of m1 is reduced in size, subequal 
to the entoconid in size, and narrowly oval to subtriangu-
lar in shape. Minute mesolophids are present on both m1 
and m2.

Thalpomys has three pairs of mammae, one each in 
pectoral, abdominal, and inguinal positions. Bacular and 
penis morphology are similar to other akodontines, based 
a single individual of T. cerradensis. Geise, Weksler, and 
Bonvicino (2004) reported the presence of the gall bladder 
in one specimen of T. lasiotis. No other data about soft 
anatomy are available.

The two species currently recognized overlap in distri-
bution, with sympatry or near- sympatry at one locality in 
Bahia state (Fazenda Sertão do Formoso, Jaborandi [A. F. B. 
Andrade, Bonvicino et al. 2004]) and two in the Distrito 
Federal (Parque Nacional de Brasília [Hershkovitz 1990a] 

populations comprise two karyomorphs, 2n = 34 (northern 
Rio Grande do Sul state) and 2n = 36 (Paraná state). The 
latter karyotypic forms likely belong to at least one unde-
scribed species (T. R. O. Freitas et al. 1984; see also Tiepolo 
2007, Pedó et al. 2010). These individuals exhibit strik-
ing morphological and molecular differences from both S. 
aquaticus and S. tumidus (Tiepolo 2007; G. D’Elía and 
U. F. J. Pardiñas, unpubl. data) as well as extensive karyo-
typic diversity. The treatment of all Brazilian populations of 
Scapteromys as S. tumidus, with the exception of the single 
record assigned to S. aquaticus (see above), is a conservative 
position followed  here and requires a comprehensive study 
of Brazilian specimens and the naming of new taxa. Accord-
ing to the few published data, animals with 2n = 34 and 36 
are restricted to localities above 800 m, in the coastal Serra 
do Mar.

Genus Thalpomys Thomas, 1916
Ulyses F. J. Pardiñas and Pablo Teta

The genus Thalpomys is endemic to the Brazilian Cerrado 
and includes two living species, T. cerradensis Hershkov-
itz and T. lasiotis Thomas. For many years, Thalpomys was 
both very poorly known and constituted a highly confus-
ing generic concept. Its complex taxonomic and nomencla-
tural history, paradoxically tortuous considering the limited 
information available for the genus, has been addressed by 
several authors (e. g., Langguth 1970; Reig 1987) but not 
fully resolved until Hershkovitz’s (1990a) treatment. The 
present account is largely based on the results of the last and 
with recent additions provided by A. F. B. Andrade, Bonvi-
cino et al. (2004).

Both species of Thalpomys are small (head and body 
length 80– 101 mm; mass <30 g) with the general bauplan 
of Akodon. The overall pale or bright phaeomelaninic color 
contrasts sharply with the dusky olivaceous or blackish 
coat of other akodontines. The tail is of medium length 
(<65% of head and body length) and well haired, which 
obscures the scales. The pinnae are of medium length, 
rounded, and covered by short hairs both surfaces. The 
pes and manus have white hairs on the upper surface 
and the ungual tufts are shorter than the claws (Bonvi-
cino, Oliveira, and D’Andrea 2008). Hershkovitz (1990a) 
noted that the coloration of Thalpomys is unique among 
akodontines, resembling that of some oryzomyines such as 
Oligoryzomys.

The skull of Thalpomys is characterized by strongly 
developed supraorbital ledges that extend posteriorly as 
crests or beading along the length of parietals (thus resem-
bling the condition in Graomys [Phyllotini]). This condi-
tion is unusual in the Akodontini, although some species 
of Necromys have a roughly similar confi guration (a re-
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trito Federal, Parque Nacional de Brasília (type locality of 
Thalpomys cerradensis Hershkovitz); Goiás, Baliza; Mato 
Grosso, Cuiabá, Xavantina, 260 km N of Serra do Ronca-
dor (Hershkovitz 1990a).

subspecies :  Thalpomys cerradensis is monotypic.
natural history:  Specimens of T. cerradensis 

have been caught in open grasslands (campo limpio), wet 
prairies with palms (veredas), and sparsely wooded savan-
nas in the Brazilian Cerrado (Hershkovitz 1990a; Bon-
vicino, Cerqueira, and Soares 1996). According to E. M. 
Vieira and Baumgarten (2009), T. cerradensis is more ac-
tive immediately after sunset and in the last three hours 
before sunrise. This species is one of the fi rst to recolo-
nize burned grasslands in the Cerrado, reaching popula-
tion peaks <2 years after fi res (Henriques et al. 2006). This 
rodent represents 10.7% of the diet of the Barn Owl (Tyto 
alba), based on pellet analyses from the state of Bahia; 
however, no specimens  were caught with traps in this same 
area (Bonvicino and Bezerra 2003). Thalpomys cerradensis 
is parasitized by the botfl y Megacuterebra apicalis (E. M. 
Vieira 1993).

remarks :  Specimens from Serra do Roncador are 
paler throughout than ones from elsewhere, especially the 
underparts (Hershkovitz, 1990a). Specimens recorded as 
Akodon sp. nov.? by Pine et al. (1970:669) and as Akodon 
sp. 1 by Mares, Braun, and Gettinger (1989:13) represent 
T. cerradensis.

The karyotype consists of 2n = 36, FN = 34 (A. F. B. An-
drade, Bonvicino et al. 2004).

and Reserva Ecológica do IBGE [A. F. B. Andrade, Bonvi-
cino et al. 2004]). A. F. B. Andrade, Bonvicino et al. (2004) 
documented unique karyotypes and reciprocally mono-
phyletic mtDNA lineages that are consistent with the two 
named taxa.

synonyms:
[?] Hesperomys: Burmeister, 1854:177; part (included 

lasiotis Lund [= Mus lasiurus Lund, = Necromys lasi-
urus] as species); not Hesperomys Water house.

Habrothrix: Winge, 1887:29; part; (description of lasiotis); 
not Habrothrix Wagner.

Thalpomys Thomas, 1916i:339; type species Habrothrix 
lasiotis Winge, by original designation.

[Akodon] (Thalpomys): Ellerman, 1941:409; name com-
bination.

Akodon: Langguth, 1975:47; part (reinhardti as unneces-
sary replacement name for lasiotis Winge); not Akodon 
Meyen.

KEY TO THE SPECIES OF THALPOMYS:
1. Size larger, mean head and body length >90 mm, greatest 

adult skull length >25 mm; postpalatal pits large; sphe-
noidal sinus large; diploid number 36  . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . Thalpomys cerradensis

1′. Size smaller, mean head and body length <90 mm, great-
est adult skull length <25 mm; postpalatal pits small; 
sphenoidal sinus small; diploid number 38 . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Thalpomys lasiotis

Thalpomys cerradensis Hershkovitz, 1990
Cerrado Akodont

synonym:
Thalpomys cerradensis Hershkovitz, 1990a:777; type lo-

cality “Parque Nacional de Brasília, Distrito Federal, 
Brazil” (elevation ca. 1,100 m).
description:  Larger than T. lasiotis with only 

marginal overlap in external and some cranial mea sures. 
Pelage dense and stiff; general coloration of dorsal sur-
face of head and body tawny; individual hairs tricolored 
with tips black, middle orange- buffy, and base blackish; 
guard hairs blackish; sides of body paler than back; chin 
pale buff; check and eye- ring ochraceous orange; vibris-
sae short, extending to base of ears; tail brownish above 
and pale buff beneath; hindfoot small, pale buff above, 
with outer toes short; claws (1 mm) barely extend to base 
of adjacent toes.

distribution:  Cerrado biome in central Brazil, in 
the states of Bahia, Goiás, and Mato Grosso, and in Dis-
trito Federal.

selected localit ies  (Map 135; from A. F. B. 
Andrade, Bonvicino et al. 2004, except as noted): BRA-
ZIL: Bahia, Cocos, Sertão do Formoso, Jaborandi; Dis- Map 135    Selected localities for Thalpomys cerradensis (●).
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at the end of the dry season (August) and lasted through 
the end of the rainy season (March), with pregnant females 
recorded from November through March (R. Ribeiro et al. 
2011). Pregnant females carried two to three embryos (re-
viewed by Hershkovitz 1990a). Mean biomass varied be-
tween 1.2 and 19.6 g/ha and mean home range size for 
26 individuals was 2,278 m2 (Alho and Pereira 1985). 
Densities per hectare expressed as the minimum number 
of individuals known alive for the months of July and Au-
gust (winter) at two sites in the vicinity of Brasília  were 
0.5 and 0.6 (Lacher et al. 1990) and 0.5 to 1.6 (R. Ri-
beiro et al. 2011). R. Ribeiro et al. (2011) provided data 
on home range size and dispersal distances. L. A. Pereira 
(1982, fi de Armada et al. 1984) found T. lasiotis to be the 
second most abundant rodent, after Necromys lasiurus, in 
the Cerrado. At least three species of laelapid mites (An-
drolaelaps foxi, A. pachyptilae, and A. fahrenholzi) and 
some undetermined Acariformes are external parasites of 
this species (Mares, Braun, and Gettinger 1989).

remarks :  Both Langguth (1975) and Hershkovitz 
(1990a) documented that Thalpomys lasiotis, the type 
species of Thalpomys Thomas, is not Lund’s Mus lasiotis 
(1840b:50, 1841c:280), as has often been assumed (e.g., 
Cabrera 1961). Rather, it is the species Winge (1887:29) 
described and fi gured as Hesperomys lasiotis, and which 
Winge mistakenly attributed to Lund. Lund’s lasiotis is a ju-
nior synonym of Mus lasiurus Lund, which is now regarded 
as a valid species of Necromys Ameghino (see that account). 
Langguth (1975:47) unnecessarily renamed Winge’s Hes-
peromys lasiotis as Akodon reinhardti, placing it in a sub-

Thalpomys lasiotis Thomas, 1916
Hairy- eared Akodont

synonyms:
[?] Hesperomys lasiotis: Burmeister, 1854:177; name com-

bination.
Habrothrix lasiotis Winge, 1887:29; type locality “Lagoa 

Santa,” Minas Gerais, Brazil.
T[halpomys]. lasiotis Thomas, 1916i:339; redescription of 

Habrothrix lasiotis Winge, with the same type locality.
Akodon [(Thalpomys)] lasiotis: Ellerman, 1941:414; name 

combination.
Akodon reinhardti Langguth, 1975:47; unnecessary re-

placement name for lasiotis Thomas.
description:  A smaller version of T. cerraden-

sis but with longer and more lax fur, more saturate color 
throughout, and slightly less complex molar occlusal pat-
tern. Hershkovitz (1990a) provided mea sure ments of cra-
niodental variables.

distribution:  This species is restricted to Cerrado 
formations in central Brazil, in the states of Bahia, Minas 
Gerais, Rondônia, and São Paulo, and the Distrito Federal. 
Hershkovitz (1990a) considered the skin- only specimen re-
corded by C. O. da C. Vieira (1955) from São Paulo state 
as of dubious provenance.

selected localit ies  (Map 136; from A. F. B. An-
drade, Bonvicino et al. 2004, except as noted): BRAZIL: 
Rondônia, Vilhena); Bahia, Sertão do Formoso, Jaborandi; 
Distrito Federal, Parque Nacional de Brasília (Hershko-
vitz 1990a); Minas Gerais, Lagoa Santa (type locality of 
Thalpomys lasiotisThomas); São Paulo, Estação de Ferro 
Noroeste, Braúna (C. O. da C. Vieira 1955); Minas Gerais, 
Parque Nacional Serra da Canastra, São Roque de Minas, 
Serra da Canastra, Poços de Caldas.

subspecies :  Thalpomys lasiotis is monotypic.
natural history:  Capture sites of T. lasiotis in 

the Cerrado have mostly been in open grasslands (campo 
limpio), open grasslands mixed with low shrubs (campo 
cerrado), open grasslands with scattered shrubs and 
trees (campo sujo), wet grasslands with water- saturated 
soil (campo umido), and wild grasslands with small natu-
ral earthen mounds without trees or underbrush (campo 
de murumdus) (Dietz 1983; Mares, Braun, and Gettinger 
1989; Hershkovitz 1990a; Bonvicino and Bezerra 2003; R. 
Ribeiro et al. 2011; C. R. Rocha et al. 2011). Deitz (1985) 
documented a unimodal reproductive period during the 
wet season at Serra da Canastra, Minas Gerais, but R. 
Ribeiro et al. (2011) found breeding during the dry sea-
son at a locality in the northeastern part of the Distrito 
Federal. Near Brasília, Alho and Pereira (1985) recorded 
males with scrotal testes from August to October and preg-
nant females from September to May. Finally, at a site in 
northeastern Distrito Federal, reproductive activity began Map 136    Selected localities for Thalpomys lasiotis (●).
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case is smooth and square; the supraoccipital bone is in-
clined forward; the interparietal is small; and the parietals 
are moderately ridged. Zygomatic arches are delicate. Zy-
gomatic platesare broad, with almost vertical anterior bor-
ders, very short upper free borders, and an excrescence at 
the base, at the point of origin of the superfi cial masseter. 
Incisive foramina are longer than the molar rows, parallel 
sided, narrow, and extend to the level of the protocones 
of M1s. The palate is short, fl at, and wide. The mesop-
terygoid fossa is broad; sphenopalatine vacuities are ab-
sent (Gyldenstolpe 1932; Hershkovitz 1998). The carotid 
circulation pattern is pattern 1 (sensu Voss 1988); a thick 
alisphenoid strut is present. Massoia (1963a) and Hersh-
kovitz (1990b, 1998) provided cranial mea sure ments. The 
mandible is robust, with a prominent capsular projection 
directed toward the condyle and with a robust coronoid 
pro cess; the mental foramen is large and clearly visible in 
lateral view.

Upper incisors are long, opisthodont to slightly proodont. 
Molars are hypsodont, moderately high crowned, and small; 
the unworn crowns are terraced. An anteromedian fl exus of 
M1 is well defi ned; the paralophule in both M1 and M2 is 
fused to the mesoloph, and both are coalescent with the para-
cone; M3 is reduced, but with an enamel ring usually present. 
The fi rst lower molar has a conspicuous anterolabial cingu-
lum with a well- developed anteromedian fl exid, oblique main 
cusps, and a short posterolophid. The mesolophid in both m1 
and m2 is reduced, but both teeth have a well- developed ec-
tolophid. The third lower molar is bilophodont, lacking the 
posterofl exid (details from Hershkovitz 1998).

The vertebral count is 7 cervical, 19 thoracolumbar, 2 
sacral, and 23– 24 caudal elements (Steppan 1995; Hersh-
kovitz 1998).

Thaptomys possess a single pair of prostates (Voss and 
Linzey 1981). A gall bladder is absent, both in Brazilian 
(Geise, Weksler, and Bonvicino 2004) and Argentinean 
specimens (LTU 846, 858, 877, 879). The stomach is 
hemiglandular- unilocular, with a reduced glandular area 
(our dissection of two specimens, LTU 877, 879 from Mis-
iones, Argentina).

synonyms:
Mus: Lichtenstein, 1829:7; part (description of nigrita); 

not Mus Linnaeus.
H[esperomys].: Wagner, 1843a:523; part (listing of nigrita); 

not Hesperomys Water house.
Habrothrix: Fitzinger, 1867b:81; part (listing of nigrita); 

not Habrothrix Wagner.
Hesperomys (Habrothrix): Ihering, 1894:20; part (listing 

of fuliginosus); not Hesperomys Wagner nor Habroth-
rix Wagner.

Akodon: E.- L. Trouessart, 1897:536; part (listing of 
nigrita); not Akodon Meyen.

genus, Thalpomys. Thomas (1916i:339) becomes the author 
of Thalpomys lasiotis, even though he gave the type species 
as the misidentifi ed “T. lasiotis (Mus lasiotis, Lund; Habro-
thrix lasiotis, Winge)” (ICZN 1999:Art. 11.10).

Armada et al. (1984) and A. F. B. Andrade, Bonvicino, 
et al. (2004) recorded a karyotype with 2n = 38, FN = 38, 
with apparently geo graph i cally fi xed morphological differ-
ences in the X chromosome.

Genus Thaptomys Thomas, 1916
Pablo Teta, Ulyses F. J. Pardiñas, and Guillermo D’Elía

In current usage, the genus Thaptomys includes only the 
single species Thaptomys nigrita, which is restricted to 
moist tropical forest and second- growth forest in south-
eastern Brazil, eastern Paraguay, and northeastern Argen-
tina (Massoia 1963a; Hershkovitz 1998). Ellerman (1941), 
Cabrera (1961), and Musser and Carleton (1993) all listed 
Thaptomys as a subgenus of Akodon. Reig (1987) in-
cluded nigrita in the genus Akodon, subgenus Akodon 
(Akodon). Hershkovitz (1990b; see also Hershkovitz 
1998) reintroduced the concept of Thaptomys as a valid 
genus based on morphological and karyotypic data. Sub-
sequent molecular- based phyloge ne tic analyses recovered 
nigrita outside of Akodon (sensu stricto). These analyses 
recovered, with weak support, Thaptomys as sister ei-
ther to Akodon s.s. (M. F. Smith and Patton 1999), to 
“Akodon” serrensis (D’Elía 2003; D’Elía et al. 2003), or 
to an Akodon-Deltamys-“A.” serrensis clade (M. F. Smith 
and Patton 2007).

Thaptomys is modifi ed for a semifossorial life. The fur 
is velvety and short; eyes are very small; ears are short; and 
the tail is short, usually equal to or less than 50% of the 
head and body length, and very thinly haired (the short 
stiff hairs brown above, whitish below, not concealing 
scales). Manual claws are long and fi ne; pedal claws are 
shorter. Palms and  soles are naked, with prominent pads. 
The dorsum is dark brown or glistening olive brown to 
reddish brown, fi nely grizzled with ochraceous brown and 
intermixed with some longer blackish brown hairs. The un-
der parts are ochraceous to dull brownish gray washed with 
buff, the hairs dark slaty at their bases. The mean and ranges 
of external mea sure ments of 12– 17 adults from Brazil are: 
total length, 96 mm (82– 116 mm), length of tail, 45 mm (30– 
50 mm), length of hindfoot, 19 mm (16– 20 mm), and length 
of ear, 11 mm (10– 12 mm). Females have three to four pairs 
of mammae (Gyldenstolpe 1932; Hershkovitz 1998).

The skull is rather strongly built, with a short and thick 
rostrum and short nasals that do not extend to the level of 
the incisors. The interorbital region is wide, with a moder-
ate constriction and marked supraorbital edges. The brain-
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Akodon (Thaptomys) nigrita subterraneus: Cabrera, 1961: 
453; name combination.

A[kodon]. (Ak[odon].) nigrita: Reig, 1987:351; name com-
bination.
description:  As for the genus.
distribution:  Thaptomys nigrita is found in south-

eastern Brazil, from Bahia south through Minas Gerais, 
São Paulo, Paraná, Santa Catarina, and Rio Grande do 
Sul states into southeastern Paraguay and the Argentinean 
province of Misiones (Massoia 1963a; Myers and Wetzel 
1979; Gamarra de Fox and Martin 1996; Hershkovitz 
1998; J. C. Moreira and Oliveira 2011).

selected localit ies  (Map 137; from J. C. 
Moreira and Oliveira 2011, except as noted): ARGEN-
TINA: Misiones, San Ignacio, San Ignacio (Massoia 
1993), Candelaria, Arroyo Yabebyri (Massoia 1993), 
Oberá, Campo Ramón (Massoia 1993). BRAZIL: Bahia, 
Fazenda Almada, Fazenda Ribeirão da Fortuna, Vila Bra-
sil; Espírito Santo, Santa Teresa; Minas Gerais, Boca da 
Mata, Conceição do Mato Dentro (Avila- Pires 1960b); 
Rio Grande do Sul, Taquara (type locality of Hesperomys 
subterraneus var. henseli Leche); São Paulo, São João da 
Boa Vista, Fazenda Intervales, Capão Bonito; Paraná, Fê-
nix; Santa Catarina, Corupá. PARAGUAY: Itapúa, Ape 
Aime (TK 66003), 8 km N of San Rafael (Myers and Wet-
zel 1979).

subspecies :  Two subspecies, T. n. nigrita and T. n. 
subterraneus, have been generally recognized since Ca-
brera (1961), a view supported by Massoia’s (1963a) mor-
phological assessment (but see Remarks).

natural history:  Little is known about this semi-
fossorial rodent. Specimens have been collected in both 
primary and second- growth forest and in grasslands near 
forest (Davis 1947; Myers and Wetzel 1979). In Paraguay, 
they have been trapped in wet tropical forest along runways 
through grass, in woodpiles, and next to fallen logs (Myers 
and Wetzel 1979). In Brazil, they  were found under logs 
and tree roots (Davis 1947). Thaptomys nigrita is strongly 
terrestrial and mostly diurnal (Davis 1947). This species 
makes tunnels in the leaf litter or in the soft earth (Davis 
1947; Hershkovitz 1998). In São Paulo state, Brazil, females 
with perforated vaginas  were trapped in April- May and 
September- October, while males with descended testes  were 
found in May and October. Breeding between April and 
May is consistent with the trapping of juveniles between 
May and August (Olmos 1992). The observed number of 
embryos in four females from Brazil ranged from three to 
fi ve (Davis 1947). Several specimens  were collected with a 
single trap in a small area on consecutive days, suggesting 
some degree of sociality or at least that a single burrow sys-
tem is used by more than one individual (U. F. J. Pardiñas, 
unpubl. data on captures made in Misiones, Argentina).

Thaptomys Thomas, 1916i:339; type species Hesperomys 
subterraneus Hensel, by original designation.

[Akodon] (Thaptomys): Ellerman, 1941:409, 414; name 
combination as subgenus.

Akodon (Abrothrix): Paula Couto, 1950:272; part (listing 
of nigrita); not Abrothrix Water house.

Thaptomys nigrita (Lichtenstein, 1829)
Ebony Akodont

synonyms:
Mus nigrita Lichtenstein, 1829:7; type locality “in der Ge-

gend von Rio de Janeiro gefunden,” region of Rio de 
Janeiro, Brazil (Cabrera 1961).

[Mus] orycter Lund, 1839b:208; nomen nudum.
M[us]. orycter Lund, 1840b [1841c:281]; type locality 

“Rio das Velhas’s Floddal” (Lund 1841c:292, 294), re-
stricted herein to “Lapa da Serra das Abelhas,” Minas 
Gerais, Brazil (see Remarks).

H[esperomys]. nigrita: Wagner, 1843a:523; name combi-
nation.

Hesperomys fuliginosus Wagner, 1845:148; type locality “Yp-
anema” (= Floresta Nacional de Ipanema, 20 km NW 
Sorocaba, São Paulo, Brazil, 23°26′7″S 47°37′41″W, 
701 m; L. P. Costa et al. 2003).

Habrothrix nigrita: Fitzinger, 1867b:82; name combination.
Hesperomys subterraneus Hensel, 1872b:44; type locality 

“Provinz Rio Grande do Sul,” Brazil.
Hesperomys subterraneus var. henseli Leche, 1886:697; 

type locality “Taquara do Mundo Novo,” Taquara, Rio 
Grande do Sul, Brazil (see discussion by Musser et al. 
1998:184).

Habrothrix orycter: Winge, 1887:27; name combination.
Hesperomys (Habrothrix) fuliginosus: Ihering, 1894:20; 

name combination.
Akodon nigrita: E.- L. Trouessart, 1897:537; name combi-

nation.
Akodon subterraneus: E.- L. Trouessart, 1897:537; name 

combination.
Akodon fuliginosus: E.- L. Trouessart, 1897:537; name 

combination.
T[haptomys]. subterraneus: Thomas, 1916i:339; name com-

bination.
Thaptomys nigrita: Gyldenstolpe, 1932a:117; fi rst use of 

current name combination.
Akodon [(Thaptomys)] nigrita: Ellerman, 1941:414; name 

combination.
Akodon [(Thaptomys)] subterraneus: Ellerman, 1941:414; 

name combination.
Akodon (Abrothrix) nigrita: Paula Couto, 1950:272; name 

combination.
Akodon (Thaptomys) nigrita nigrita: Cabrera, 1961:452; 

name combination.
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pírito Santo, and Minas Gerais in T. nigrita and those from 
Paraná, Santa Catarina, Rio Grande do Sul, and Misiones 
to T. subterraneus. J. C. Moreira and Oliveira (2011), us-
ing morphometrics and qualitative morphological charac-
ter analyses, failed to fi nd differences between northeastern 
and southeastern populations, reporting only subtle metric 
differences in cranial descriptors. Thus, these authors  were 
unable to reject the hypothesis that the differences found 
between northern and southern populations of Thaptomys 
simply constitute those of a widely distributed polytypic 
species. The possibility that T. nigrita might be compos-
ite, comprising two or more species, thus remains an open 
question.

Tribe Ichthyomyini Vorontsov, 1959
Robert S. Voss

The tribe Ichthyomyini includes fi ve genera and 17 spe-
cies, of which four genera and 13 species are known to 
occur in South America. In Central America, the tribe 
ranges from southern Mexico through Guatemala, El 
Salvador, and Costa Rica, to eastern Panama. In South 
America, ichthyomyines occur from Colombia southward 
to Bolivia and eastward to the Guianas and Brazil. Al-
though ichthyomyines share numerous derived morpho-
logical traits that are not observed in other New World 
cricetids (Voss 1988), currently available molecular re-
sults do not support ichthyomyine monophyly (J. J. Mar-
tínez et al. 2012; Parada et al. 2013), a noteworthy anom-
aly. Ichthyomyines are unknown from any island fauna, 
and there is no fossil record. Except as noted otherwise, 
this account is abstracted from Voss (1988), which should 

remarks :  Thomas (1902a:62; see also Tate 1932h:2), 
when describing specimens from São Paulo, referred to at 
that time as Akodon subterraneus, was the fi rst to asso-
ciate orycter Lund with that form and with nigrita. Paula 
Couto (1950) directly equated Mus orycter with Akodon 
(Abrothrix) nigrita. Later, Avila- Pires (1960b:39) listed 
orycter in the synonymy of Thaptomys nigrita. However, 
none of these authors indicated explicitly that they had ex-
amined the original material referred by Lund to orycter. 
The holotype (fi xed by monotypy; ICZN 1999:Art. 73.1.2) 
of Mus orycter is a large skull fragment  housed in the Natu-
ral History Museum of Denmark (ZMK 1/1845:13239, fi g-
ures at  http:// www .zmuc .dk /VerWeb /lund /lund _mammals 
.html) and illustrated by Winge (1887) in plate II, Fig. 8 and 
by Hansen (2012:56– 57). Accordingly, the type locality of 
orycter Lund is fi xed at “Lapa da Serra das Abelhas,” where 
this fossil originated (Winge 1887:27; Hansen 2012:56). 
From inspection of the holotype, the morphology (including 
nasal length, zygomatic plates with short upper free borders, 
wide interorbital region with well- infl ated frontal sinuses, 
presence of a visible excrescence at the point of origin for 
the superfi cial masseter, and large incisive foramina that 
are parallel sided and narrow) is in agreement with that 
of Thaptomys, which validates Thomas’s (1902a) early 
impression. However, further studies are needed to deter-
mine whether orycter Lund represents a distinct (perhaps 
extinct?) species of Thaptomys or whether it is a synonym 
of T. nigrita as we treat it  here.

Karyological, molecular, and morphometric data com-
bine to suggest greater taxonomic diversity in the cur-
rently recognized single species. The diploid complement 
of T. nigrita across most of its range is 2n = 52, FN = 52 
(Yonenaga- Yassuda 1975; K. Ventura et al. 2010). This 
karyomorph is composed of 24 pairs of acrocentric auto-
somes that gradually decrease in size, a minute metacentric 
pair, a medium- sized metacentric X chromosome, and a 
subtelocentric medium- sized Y (Paresque et al. 2004). Ven-
tura et al. (2004) found a second, 2n = 50, FN = 48, karyo-
morph in animals from Una, Bahia state, and suggested 
that this population represents an undescribed species. 
Phylogeographic analyses (K. Ventura et al. 2010) based 
on mtDNA cytochrome-b sequences recovered two main 
clades whose distribution broadly corresponded with those 
of the two karyomorphs, one restricted to a small area in 
central- eastern Brazil (2n = 50), and another widely dis-
tributed in southeastern Brazil and perhaps Argentina and 
Paraguay (2n = 52). The latter clade is composed of three 
geo graph i cally structured subclades. Silva Gómez (2008) 
obtained similar results with broader geographic sampling 
that included Argentinean populations and referred Bahia 
as well as São Paulo populations to separate undescribed 
species, while placing samples from Rio de Janeiro, Es-

Map 137    Selected localities for Thaptomys nigrita (●).
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ond) thoracic vertebra has a greatly elongated neural spine. 
The entepicondylar foramen of the humerus is absent.

The glandular epithelium of the stomach is variously re-
duced from the hemiglandular condition (Carleton 1973), 
the caecum is simple and very small, and a gall bladder is ei-
ther present or absent. Male accessory secretory organs con-
form to the widespread condition among other Sigmodon-
tinae (Voss and Linzey 1981). The glans penis is complex 
but taxonomically variable, with a terminal crater contain-
ing one to three bacular mounds, one or two dorsal papillae, 
two lateral papillae, and a bifurcate urethral pro cess.

KEY TO THE GENERA OF ICHTHYOMYINI:
1. Carotid circulation primitive (pattern 1 of Voss 1988); 

fi ve plantar pads on manus (hypothenar and third inter-
digital pads separate); stomach with glandular epithe-
lium between esophagus and pyloric sphincter . . . . . . 2

1′. Carotid circulation derived (patterns 2 or 3 of Voss 
1988); fi ve or fewer plantar pads on manus; stomach 
with glandular epithelium restricted to oval patch on 
greater curvature  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2. Hindfoot narrow, with weakly developed fringe of stiff 
hairs; claw of pedal digit V extends to but not beyond 
fi rst interphalangeal joint of dIV; ears clearly visible 
above fur of head; philtrum present; tail < head and 
body length. . . . . . . . . . . . . . . . . . . . . . . . Neusticomys

2′. Hindfoot broad, with well- developed fringe of stiff hairs; 
claw of pedal digit V extends well beyond fi rst interpha-
langeal joint of dIV; ears buried in fur of head; philtrum 
present or absent; tail > head and body length . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chibchanomys

3. Adult dorsal pelage dull gray- black when fresh (fading 
to dull rust color in old museum skins); pinnae visibly 
absent; tufts of pure white fur over external auditory 
canals; philtrum absent; superciliary vibrissae present; 
carotid circulation pattern 2 . . . . . . . . . . . . . Anotomys

3′. Adult dorsal pelage glossy grizzled- brownish; pinnae 
visibly present; ear region without conspicuous tuft of 
white fur; philtrum present or absent; superciliary vi-
brissae absent; carotid circulation pattern 3  . . . . . . . . 4

4. Manus with fi ve plantar pads (hypothenar and third in-
terdigital pads separate); nasal bones short, revealing 
nasal orifi ce in dorsal view; supraorbital foramina on 
dorsal surface of frontals in large adults; occipital con-
dyles produced posteriorly well behind the rest of the 
occiput; gall bladder absent  . . . . . . . . . . . . Ichthyomys

4′. Manus with four or fewer plantar pads (hypothenar 
and third interdigital pads always fused); nasal bones 
long, concealing nasal orifi ce in dorsal view; supraor-
bital foramina opening laterally within the orbits; occip-
ital condyles not produced posteriorly behind the rest of 
the occiput; gall bladder present . . . . . . . . . . .Rheomys

be consulted for additional details concerning taxonomy, 
comparative morphology, geographic distributions, and 
natural history.

Ichthyomyines are small to medium- sized (35– 155 g) 
semiaquatic carnivorous rodents that are morphologically 
distinctive in many external, skeletal, and visceral charac-
ters. The eyes and pinnae are small (Anotomys lacks visible 
external ears altogether), and the blunt rostrum is provided 
with numerous ventrally recurved mystacial vibrissae; ge-
nal vibrissae (present in most other Sigmodontinae) are 
absent. There are six mammae (in postaxial, abdominal, 
and inguinal pairs), the hindfeet are provided with a more 
or less distinct fringe of stiff hairs along the plantar mar-
gins, and the tail is well haired (lacking visible epidermal 
scales). The cranium is distinctive in dorsal view, lacking 
any trace of zygomatic notches; the supraorbital margins 
are smoothly rounded, without beads or sharp edges; and 
the braincase is smooth in lateral aspect, without any tem-
poral ridges. In lateral view, a well- developed gnathic pro-
cess of the premaxillae (projecting between the upper inci-
sors) is invariably present, and a distinct bony tubercle for 
the origin of the superfi cial masseter is usually present at 
the base of the inferior zygomatic root. The infraorbital 
foramen is large and oval in cross- section (not narrowed 
ventrally as in most other muroids). The bony palate is 
smooth and produced posteriorly behind the toothrows; 
the posterolateral palatal pits are small, simple, and incon-
spicuous. The parapterygoid fossae are narrow and not 
deeply excavated, and the bony roof of the mesopterygoid 
fossa is not perforated by large sphenopalatine vacuities. 
The buccinator- masticatory and accessory oval foramina 
are widely separated by a stout vertical strut of the alisphe-
noid. The small auditory bullae are fi rmly anchored to the 
skull by broad overlap between the tegmen tympani and a 
posterior suspensory pro cess of the squamosal. The tym-
panic membrane pars fl accida (present in all other Sigmo-
dontinae) is absent, and there is no subsquamosal fenestra.

Ichthyomyine molars are tetralophodont (lacking well- 
developed mesolophs and mesolophids) with the princi-
pal cusps arranged in opposite labial- lingual pairs. The 
unworn anterocone of M1 has two functional cusps, but 
the anteromedian fl exus is shallow, indistinct, or absent. 
The upper and lower third molars (M3/m3) are small 
or absent. The fi rst and second upper molars have three 
roots each, whereas the lower fi rst and second molars each 
have two roots; third molars (M3/m3) have variable root 
morphologies.

Counts of axial skeletal elements include 13– 14 ribs, 
19– 20 thoracolumbar vertebrae, 4– 5 sacral vertebrae, and 
30– 33 caudal vertebrae. The tuberculum of the fi rst rib ar-
ticulates with the transverse pro cesses of the seventh cervi-
cal and fi rst thoracic vertebrae, and the third (not the sec-
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to a broad band that crosses the greater curvature on the 
right- hand side of the stomach, and a gall bladder is pres-
ent. The penis has a single bacular mound bearing two 
large dorsolateral spines and is supported by a single carti-
laginous digit; two dorsal crater papillae are present. Other 
skeletal, visceral, and reproductive characters conform to 
those of the tribe.

synonyms:
Anotomys Thomas, 1906a:86; type species Anotomys lean-

der Thomas, 1906, by original designation.

Anotomys leander Thomas, 1906
Earless Water Mouse

synonym:
Anotomys leander Thomas, 1906a:87; type locality “Mount 

Pichincha,” Pichincha, Ec ua dor.
description:  As for the genus.
distribution:  Anotomys leander is known only 

from three identifi able localities (two of which are so close 
together as to be indistinguishable on a large- scale map) at 
recorded elevations of 2,800 and 4,000 m in northern Ec-
ua dor (see Remarks).

selected localit ies  (Map 138): EC UA DOR: 
Napo, 6.9 km by road W of Papallacta (AMNH 244605); 
Pichincha, Mount Pichincha (type locality of Anotomys le-
ander Thomas).

subspecies :  Anotomys leander is monotypic.
natural history:  The only available natural his-

tory information about Anotomys leander comes from 12 
specimens that  were trapped along the banks of a torrential 

remarks :  The key above includes Rheomys, a genus 
currently known only from Central America, but which 
is almost certainly present on the Colombian side of the 
mountainous divide (Serranía de Pirre, Serranía del Darién) 
that forms the po liti cal boundary between that country 
and Panama.

Genus Anotomys Thomas, 1906

The genus Anotomys contains a single species, A. leander 
Thomas, 1906, which is known to occur only in northern 
Ec ua dor between 2,800 and 4,000 m.

Anotomys leander is a medium- sized ichthyomyine (re-
corded adult weights range from 40 to 60 g) with body 
pelage that is dull gray- black dorsally and abruptly sil-
very white ventrally; there are tufts of pure white fur over 
the ear region (where no pinnae are visible), and the tail 
is unicolored- brownish. The philtrum (a naked median 
groove that extends from the rhinarium to the upper lip in 
most Sigmodontinae) is absent, supraorbital vibrissae (ab-
sent in other ichthyomyines) are present, and the external 
ears are reduced to low ridges of skin that are buried be-
neath the fur of the head. The manus has only four plan-
tar pads because the hypothenar and third interdigital pads 
are fused. The large hindfeet (averaging about one- third 
of head and body length) are conspicuously webbed and 
provided with a dense fringe of silvery hairs, the plantar 
surface is heavily pigmented (blackish), the hypothenar pad 
is absent, and the claw of digit V extends to the base of the 
claw on digit IV. The tail is longer than the combined length 
of head and body.

The nasal bones are long, concealing the nasal orifi ce 
from dorsal view. The rostrum is narrow (with dorsally ex-
posed nasolacrimal capsules), and the interorbital region is 
also narrow in proportion to the infl ated braincase. The su-
praorbital foramina open laterally (within the orbits), not 
onto the dorsal surface of the frontals. The condyles are 
not produced posteriorly behind the rest of the occiput and 
are not dorsally visible. In lateral view, the dorsal profi le 
of the skull is distinctively fl at over the rostrum and orbits, 
but abruptly convex over the braincase. The posterior edge 
of the inferior zygomatic root of each zygomatic plate is 
located above (not anterior to) the anterocone of M1, and 
the tip of the masseteric pro cess never projects ventrally 
below the plane of the molar alveoli. The carotid arterial 
supply conforms to pattern 2 (of Voss 1988), with a large 
stapedial foramen but without a squamosal- alisphenoid 
groove for the supraorbital stapedial ramus. The lower 
third molar (m3) is small, without a large posterior lobe 
corresponding to the entoconid- hypoconid cusp pair.

There are 14 ribs, 20 thoracolumbar vertebrae, and 5– 6 
sacral vertebrae. Gastric glandular epithelium is restricted Map 138    Selected localities for Anotomys leander (●). Contour line = 2,000 m.
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ramus. The lower third molar (m3) is small, without a large 
posterior lobe corresponding to the entoconid- hypoconid 
cusp pair.

There are 13 to 14 ribs, 19 thoracolumbar vertebrae, 
and 4 sacral vertebrae. The stomach is nearly hemiglan-
dular, with gastric glandular epithelium present between 
the esophagus and the pyloric sphincter; and a gall blad-
der is present. The penis has three bacular mounds sup-
ported by a tridigitate bacular cartilage, and a single dorsal 
crater papilla. (Postcranial, visceral, and genital characters 
are based on Chibchanomys trichotis because relevant ana-
tomical preparations are not available from C. orcesi.)

synonyms:
Ichthyomys: Thomas, 1897e:220; part (description of 

trichotis); not Ichthyomys Thomas.
Rheomys: Thomas, 1906b:421; part (listing of trichotis); 

not Rheomys Thomas.
Anotomys: Handley, 1976:53; part (listing of trichotis); 

not Anotomys Thomas.
Chibchanomys Voss, 1988:321; type species Ichthyomys 

trichotis Thomas, by original designation.

KEY TO THE SPECIES OF CHIBCHANOMYS:
1. Philtrum (naked median groove from rhinarium to upper 

lip) present; rhinarium unpigmented (brownish on dry 
skins); metatarsal formula (relative lengths of bones) III > 
IV > II > > V > I; orbicular apophysis of malleus present  
. . . . . . . . . . . . . . . . . . . . . . . . . . Chibchanomys orcesi

1′. Philtrum absent; rhinarium pigmented (blackish on dry 
skins); metatarsal formula IV > III > II = V > I; orbicular 
apophysis of malleus absent  . . . .Chibchanomys trichotis
remarks :  A single immature Bolivian specimen re-

ferred to Chibchanomys by S. Anderson (1997) is not re-
ferred to either of the species recognized  here.

Chibchanomys orcesi Jenkins and Barnett, 1997
Orces’s Andean Water Mouse

synonym:
Chibchanomys orcesi Jenkins and Barnett, 1997:124; type 

locality “Lake Luspa, Las Cajas, Provincia Azuay, Ec ua-
dor, 02°50′S 79°30′W, altitude 3700 m.”
description:  See keys (above) and Jenkins and Bar-

nett (1997).
distribution:  Chibchanomys orcesi is known from 

2,400 to 3,700 m in southern Ec ua dor and central Peru.
selected localit ies  (Map 139): EC UA DOR: 

Azuay, Las Cajas, Lake Luspa (type locality of Chibchano-
mys orcesi Jenkins and Barnett). PERU: Huánuco, Cordil-
lera Carpish (LSUMZ 14406).

subspecies :  Chibchanomys orcesi is monotypic.
natural history:  Everything that is known about 

the ecol ogy and behavior of C. orcesi was summarized 

mountain stream between 3,600 and 3,800 m near Papal-
lacta, Provincia de Napo, Ec ua dor. The bordering vegeta-
tion at this locality (where another ichthyomyine, Neustico-
mys monticolus, was also trapped) included grassy páramo, 
mossy elfi n forest, and a shrubby ecotone at the forest edge. 
Dissected stomachs from these specimens contained the re-
mains of numerous small aquatic arthropods, principally 
the immature stages (larvae or nymphs) of caddisfl ies (Tri-
choptera: Hydropsychidae, Limnephilidae, Rhyacophili-
dae), mayfl ies (Ephemeroptera: Baetidae), stonefl ies (Ple-
coptera: Gripopterygidae), net- winged midges (Diptera: 
Blephariceridae) and other benthic insects. An adult female 
caught in the late dry season (March) had a single large 
embryo in utero.

remarks :  A published record of A. leander from the 
western Andes of Colombia (Cuervo Díaz et al. 1986) ap-
pears to be unvouchered and cannot be confi rmed (M. 
Gómez- Laverde, pers. comm.).

Genus Chibchanomys Voss, 1988

The genus Chibchanomys contains two species that inhabit 
high elevations in the Andes of Colombia, Ec ua dor, and 
Peru. A juvenile specimen from Bolivia (unassignable to spe-
cies) has also been referred to this genus (S. Anderson 1997).

Species of Chibchanomys are small ichthyomyines (re-
corded adult weights range from 35 to 50 g) with dull gray- 
black (not glossy brownish) dorsal body pelage and silvery or 
pale- gray venters. Supraorbital vibrissae (present in Anoto-
mys) are absent, and the pinnae (visibly absent in Anotomys) 
are small and concealed in the fur of the head. The manus 
has fi ve separate plantar pads (thenar, hypothenar, and three 
interdigitals). The pes is provided with a well- developed 
fringe of stiff, silvery hairs, and the claw of pedal digit V ex-
tends beyond the fi rst interphalangeal joint of digit IV. The 
tail is longer than the combined length of the head and body.

The nasal bones are long, concealing the nasal orifi ce 
from dorsal view, and the rostrum is narrow with dorsally 
exposed nasolacrimal capsules. The interorbital region is 
narrow in proportion to the infl ated braincase. The supraor-
bital foramina open laterally (within the orbits), not onto the 
dorsal surface of the frontals. The occipital condyles are not 
produced posteriorly behind the rest of the occiput, so they 
are not dorsally visible. In lateral view, the dorsal cranial 
profi le is more or less fl at over the rostrum and interorbit 
but convex over the braincase. The posterior edge of the 
inferior zygomatic root of each zygomatic plate is located 
above (not anterior to) M1, and the tip of the masseteric tu-
bercle does not project below the plane of the molar alveoli. 
The carotid arterial morphology conforms to pattern 1 (of 
Voss 1988), with a large stapedial foramen and a prominent 
squamosal- alisphenoid groove for the supraorbital stapedial 
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protocols; mea sured by the American method (heel to tip 
of longest claw), the dry hindfoot of BM 82.816 (the holo-
type of orcesi) is 28 mm.

A. L. Gardner (1971) karyotyped LSUMZ 14406 and 
reported a diploid number (2n) of 92 chromosomes and a 
fundamental number (FN) of 98 or 100 autosomal arms; 
the X chromosomes  were thought to be the largest biarmed 
pair.

Chibchanomys trichotis (Thomas, 1897)
Northern Andean Water Mouse

synonyms:
Ichthyomys trichotis Thomas, 1897e:220; type locality 

allegedly “W. Cundinamarca, in low country near to 
Magdalena R[iver]” in Colombia, but the holotype was 
probably collected in the Cordillera Oriental near Bo-
gotá (Voss 1988).

Rheomys trichotis: Thomas, 1906b:421; name combina-
tion.

Anotomys trichotis: Handley, 1976:53; name combination.
Chibchanomys trichotis: Voss, 1988:321; fi rst use of cur-

rent name combination.
description:  See keys (above), Thomas (1897e), 

and Voss (1988: 322– 324).

by Barnett (1999), whose observations  were based on 
six specimens trapped along small mountain streams 
bordered by grassy páramo vegetation or pastures near 
Las Cajas, Provincia Azuay, Ec ua dor. Dissected stomachs 
from two kill- trapped specimens contained the remains 
of aquatic insects (mayfl y naiads and caddisfl y larvae) 
and unidentifi ed fi sh. A single live- trapped animal from 
the same locality and maintained in captivity for four 
months was almost exclusively nocturnal, emerging from 
its burrow at night to capture small fi sh in an artifi cial 
stream.

remarks :  The Peruvian specimen (LSUMZ 14406) 
 here referred to Chibchanomys orcesi was originally re-
ported as Anotomys leander by A. L. Gardner (1971) and 
subsequently identifi ed as C. trichotis by Voss (1988). 
However, the qualitative morphological characters of 
LSUMZ 14406 more closely resemble those of C. orcesi 
than of C. trichotis. External mea sure ments reported by 
Jenkins and Barnett (1997:Table 1) suggest that C. orcesi 
has much smaller hindfeet (19 to 24 mm) than do C. tricho-
tis and the Peruvian specimen (30 to 33 mm), but some of 
this disparity may be an artifact of different mea sure ment 

Map 139    Selected localities for Chibchanomys orcesi (●). Contour line = 2,000 m.
Map 140    Selected localities for Chibchanomys trichotis (●). Contour 
line = 2,000 m.
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open laterally (near the orbital margins) in young animals, 
but migrate dorsally as the interorbital region constricts in 
most adult specimens. The zygomatic pro cesses of the max-
illa and squamosal are strongly developed in old adults, 
fl aring widely from the rostrum and braincase, respectively. 
The lambdoidal crests are likewise well developed in large 
adults, and the occipital condyles are produced posteriorly 
behind the rest of the occiput. In lateral view, the skull is 
diagnostically fl attened from the tips of the nasals to the oc-
ciput, without any conspicuous convexity over the brain-
case. The posterior edge of the inferior zygomatic root of 
each zygomatic plate is always located anterior to M1, 
and the tip of the masseteric tubercle sometimes projects 
ventrally to or below the plane of the molar alveoli. The 
incisive foramina have straight, subparallel lateral mar-
gins. The carotid arterial circulation conforms to pattern 
3 (of Voss 1988), with or without a tiny stapedial fora-
men, and lacking any grooves or foramina for the stape-
dial rami; instead, the ophthalmic and internal maxillary 
circulations are provided by an endocranial anastomosis of 
the internal carotid. In most species (Ichthyomys pittieri is 
the only exception), m3 is a distinctly bilobed tooth with 
subequal protoconid/metaconid and entoconid/hypoconid 
cusp pairs.

There are 13 ribs, 19 thoracolumbar vertebrae, and 4 
sacral vertebrae in all examined skeletons. The gastric glan-
dular epithelium is restricted to a broad band that crosses 
the greater curvature on the right- hand side of the stomach, 
and the gall bladder is absent. The penis has three bacular 
mounds (supported by a tridigitate bacular cartilage) and 
a single dorsal crater papilla. Other skeletal, visceral, and 
reproductive characters conform to those of the tribe.

synonyms:
Habrothrix: Winge, 1891:20; part (description of hydro-

bates); not Habrothrix Wagner.
Ichthyomys Thomas, 1893a:337; type species Ichthyomys 

stolzmanni Thomas, by original designation.

KEY TO THE SPECIES OF ICHTHYOMYS:
1. Tail sharply bicolored (dark above, white below); hind-

foot very large ( >39 mm); in Andean foothills of eastern 
Ec ua dor and Peru . . . . . . . . . . . Ichthyomys stolzmanni

1′. Tail unicolored (dark above and below); hindfoot 
smaller (<38 mm)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. Tail (mea sured from dorsal fl exure to fl eshy tip) dis-
tinctly shorter than head and body length (obtained 
by subtracting length of tail from total length); upper 
molars very small (crown length M1– M3 <3.7 mm); 
lower third molar (m3) not bilobed (without a distinct 
entoconid- hypoconid cusp pair); in Serranía de Aroa 
and coastal cordilleras of northern Venezuela)  . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Ichthyomys pittieri

distribution:  Chibchanomys trichotis is known 
from elevations between 2,400 and 2,900 m in the Táchira 
Andes of western Venezuela and in the Cordillera Oriental 
near Bogotá, Colombia.

selected localit ies  (Map 140): COLOMBIA: 
Cundinamarca, San Cristobal (FMNH 71226). VENEZU-
ELA: Táchira, Buena Vista (USNM 442606).

subspecies :  Chibchanomys trichotis is monotypic.
natural history:  Five specimens of Chibcha-

nomys trichotis  were trapped along the banks of a small 
mountain stream bordered by cloud forest near Buena 
Vista, Estado Táchira, Venezuela. Dissected stomachs 
from four of these specimens contained only aquatic in-
sects, including larval beetles (Helodidae), larval crane fl ies 
(Tipulidae), larval caddisfl ies (Leptoceridae), and nymphs 
of mayfl ies (Leptophlebiidae, Trichorythidae) and stone-
fl ies (Perlidae). An adult female C. trichotis trapped in 
the middle of the dry season (January) at the same local-
ity contained a single near- term embryo. Two specimens of 
C. trichotis collected at other localities  were trapped along 
streams, but no additional ecological information was re-
corded about them.

Genus Ichthyomys Thomas, 1893

The genus Ichthyomys contains at least four valid species 
that occur in lowland and montane habitats from central 
Panama southward to central Peru and eastward to the 
coastal cordilleras of northern Venezuela.

Species of Ichthyomys are large ichthyomyines (re-
corded adult weights range from 85 to 155 g) with glossy 
brownish dorsal fur and countershaded (whitish or silvery) 
under parts. The philtrum is always present and broad, su-
praorbital vibrissae are absent, and the small external ears 
are always visible above the fur of the head. The manus 
has fi ve separate plantar pads, including the thenar, hypo-
thenar, and three separate interdigital pads. The hindfoot 
varies in size (its average length ranging from about one- 
fi fth to almost one- third of head and body length in differ-
ent species) but is always broad, with pigmented plantar 
epithelium (blackish on dried skins), and a well- developed 
natatory fringe of stiffened (usually silvery) hairs; the claw 
of digit V always extends beyond the fi rst interphalangeal 
joint of digit IV. The tail may be shorter than, equal to, or 
longer than the combined length of the head and body; it 
is unicolored (all dark) in some species and bicolored (dark 
above, white below) in others.

The skull is highly distinctive in several respects. The 
nasal bones are short and truncated anteriorly so as to 
expose the nasal orifi ce in dorsal view, and the rostrum is 
broad with expanded lateral margins that conceal the na-
solacrimal capsules from above. The supraorbital foramina 
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marca, Paime (BM 23.11.13.9). EC UA DOR: Pichincha, 
Guápulo (AMNH 39593). VENEZUELA: Mérida, La 
Mucuy (UMMZ 156375); Táchira, Paso Hondo, Río Po-
tosí (Ochoa and Soriano 1991).

subspecies :  Cabrera (1961) recognized three sub-
species as did Voss (1988:334), who commented “each 
name is the descriptor of a single local population” present 
in Venezuela (nominotypical form), Colombia (nicefori), 
and Ec ua dor (soderstromi).

natural history:  All specimens of Ichthyomys 
hydrobates for which the ecological circumstances of cap-
ture have been recorded  were trapped or caught by hand 
along the banks of streams or irrigation canals; although 
most  were taken in agricultural landscapes, the original 
vegetation throughout the range of this species was prob-
ably cloud forest. Ichthyomys hydrobates has been collected 
sympatrically with other ichthyomyines, including Neusti-
comys monticolus (at Guarumal, Provincia Pichincha, Ec ua-
dor) and N. mussoi (at Paso Hondo, Estado Táchira, Ven-
ezuela). Unfortunately, no dietary data are available from 
this species.

remarks :  As currently recognized, Ichthyomys hy-
drobates is very widely distributed across dissected moun-
tainous terrain and includes diagnosably different local 
populations. Whether the three nominal taxa currently syn-
onymized under this binomen are really conspecifi c remains 
to be convincingly demonstrated.

2′. Tail about as long as combined length of head and 
body; upper molars larger (crown length >4.0 mm); m3 
bilobed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

3. Incisors, rostrum, zygomatic plates, zygomatic arches, 
and lambdoidal crests massively developed in older 
adults; in Pacifi c lowlands and foothills of western Ec-
ua dor  . . . . . . . . . . . . . . . . . . . . . . . Ichthyomys tweedii

3′. Incisors, rostrum, zygomatic plates, and zygomatic 
arches much narrower, even in old adults; lambdoidal 
crests usually inconspicuous; in high Andes and adja-
cent foothills of Ec ua dor, Colombia, and western Ven-
ezuela . . . . . . . . . . . . . . . . . . . . Ichthyomys hydrobates
remarks :  In the absence of many qualitative charac-

ter differences, species of Ichthyomys are less easily keyed 
out than species of other ichthyomyine genera. Indeed, 
I. tweedii and I. hydrobates are principally distinguished 
by ontoge ne tically variable morphometric traits such as 
size and correlated allometric proportions that are hard 
to reduce to simple ratio comparisons, hence the ambi-
guity of the last key couplet. However, where the ranges 
of these two species are juxtaposed on the Andean slopes 
of western Ec ua dor, the local form of I. hydrobates can be 
identifi ed by the absence of distinct lateral parapterygoid 
margins (Voss 1988:Fig. 37B), which are always well de-
veloped in I. tweedii.

Ichthyomys hydrobates (Winge, 1891)
Silver- bellied Ichthyomys

synonyms:
Habrothrix hydrobates Winge, 1891:20; type locality “Si-

erra de Mérida,” Mérida, Venezuela.
Ichthyomys hydrobates: Thomas, 1893a:338; fi rst use of 

current name combination.
Ichthyomys söderströmi de Winton, 1896:512; type locality 

“Rio Machangara,” near Quito, Pichincha, Ec ua dor.
Ichthyomys nicefori Thomas, 1924a:165; type locality 

“Neighborhood of Bogotá,” Cundinamarca, Colombia.
Ichthyomys hydrobates hydrobates: Cabrera, 1961:509; 

name combination.
Ichthyomys hydrobates nicefori: Cabrera, 1961:510; name 

combination.
Ichthyomys hydrobates soderstromi: Cabrera, 1961:510; 

name combination.
description:  See keys (above) and Voss (1988: 

334).
distribution:  Ichthyomys hydrobates is known to 

occur in the Andes of western Venezuela, in the eastern and 
western Andes of Colombia, and in the western Andes of 
northern Ec ua dor; recorded elevations range from about 
1,000 to 2,800 m.

selected localit ies  (Map 141): COLOMBIA: 
Cauca, Cerro Munchiquito (USNM 294985); Cundina-

Map 141    Selected localities for Ichthyomys hydrobates (●) and Ichthyomys 
pittieri ( ). Contour line = 2,000 m.
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distribution:  Ichthyomys stolzmanni is known 
only from one locality in the eastern Andean piedmont of 
Ec ua dor and from four localities in Peru, ranging in eleva-
tion from 2,800 to 3,400 m.

selected localit ies  (Map 142): EC UA DOR: 
Napo, Río Napo [probably near Tena] (AMNH 62382). 
PERU: Ayacucho, Arizona (Pacheco and Ugarte- Núñez 
2011), El Bagrecito (Pacheco and Ugarte- Núñez 2011), 
Vischongo, Río Ponacochas (Pacheco and Ugarte- Núñez 
2011); Junín, Chanchamayo (type locality of Ichthyomys 
stolzmanni Thomas).

subspecies :  Although Voss (1988) recognized I. 
s. orientalis (in Ec ua dor) and I. s. stolzmanni (in Peru) as 
valid subspecies, Pacheco and Ugarte- Núñez (2011) found 
that these nominal taxa could not be distinguished by any 
phenotypic criterion and concluded that I. stolzmanni is 
monotypic.

natural history:  According to Pacheco and 
Ugarte- Núñez (2011), Ichthyomys stolzmanni is common 
along Andean streams in the Puna biome of south- central 
Peru, where this species is locally known as mayo sonso, 
a derogatory term that applies to a riverine animal that 
causes damage (I. stolzmanni is apparently a major preda-
tor of non- native trout in local fi sh farms). Standard trap-
ping methods are in effec tive for this species, most individu-
als having been captured by hand or in fi shing nets.

Ichthyomys pittieri Handley and Mondolfi , 1963
Pittier’s Ichthyomys

synonym:
Ichthyomys pittieri Handley and Mondolfi , 1963:417; type 

locality “near the head of the Río Limón, Parque Na-
cional de Rancho Grande, Estado Aragua, Venezuela.”
description:  See keys (above), Mondolfi  and 

Handley (1963), Voss (1988:334– 336), and F. J. García, 
Machado et al. (2012).

distribution:  Ichthyomys pittieri is known from a 
few scattered localities in the coastal cordilleras and adja-
cent hills of northern Venezuela, at elevations ranging from 
700 to 1,750 m (F. J. García, Machado et al. 2012).

selected localit ies  (Map 141): VENEZUELA: 
Aragua, Rancho Grande (type locality of Ichthyomys pit-
tieri Handley and Mondolfi ); Vargas, Naiguatá (MBUCV 
I-2803). Yaracuy, Finca El Jaguar, 21 km NW of Aroa 
(MHNLS 8114).

subspecies :  Ichthyomys pittieri is monotypic.
natural history:  All known specimens of Ich-

thyomys pittieri have been trapped or captured by hand 
in small streams or drainage canals bordered by lower 
montane forest. Captive animals consumed a wide range 
of small aquatic animals but evinced a marked preference 
for pseudothelphusid crabs, which  were killed and eaten 
in a ste reo typical manner (Voss et al. 1982). The stomach 
contents of one specimen contained aquatic insects (Tri-
choptera and Ephemeroptera; F. J. García, Machado et al. 
2012). An old adult female trapped at Finca El Jaguar, 
Estado Yaracuy, Venezuela, contained four embryos (fi eld 
notes of H. G. Castellanos, 26 July 1987).

remarks :  Schmid et al. (1988) karyotyped a female 
specimen of Ichthyomys pittieri and reported a diploid 
number (2n) of 92 chromosomes and a fundamental num-
ber (FN) of 98 autosomal arms, apparently identical to the 
karyotype that A. L. Gardner (1971) reported for Chibcha-
nomys orcesi.

Ichthyomys stolzmanni Thomas, 1893
Stolzmann’s Ichthyomys

synonyms:
Ichthyomys stolzmanni Thomas, 1893a:339; type locality 

“Chanchamayo,” Junín, Peru.
Ichthyomys orientalis Anthony, 1923b:7; type locality 

“near Rio Napo,” Napo, Ec ua dor.
Ichthyomys stolzmanni orientalis: Cabrera, 1961:510; 

name combination.
Ichthyomys stolzmanni stolzmanni: Cabrera, 1961:510; 

name combination.
description:  See keys (above), Thomas (1893a), 

Anthony (1923b), Voss (1988:336– 337), and Pacheco and 
Ugarte- Núñez (2011).

Map 142    Selected localities for Ichthyomys stolzmanni (●) and Ichthyomys 
tweedii ( ). Contour line = 2,000 m.
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ent, and the small pinnae are distinctly visible above the 
fur. The manus has fi ve separate plantar pads includ-
ing the thenar, hypothenar, and three interdigitals. The 
hindfoot is always small (its length consistently less than 
one- fourth of the head and body length) and narrow, 
with inconspicuous interdigital webs and weakly devel-
oped fringing hairs; the plantar surface is unpigmented 
or weakly pigmented (pink in fresh specimens, brownish 
on dried skins), and the claw of digit V extends just to or 
slightly beyond the fi rst interphalangeal joint of digit IV. 
The tail is less than or equal to the combined length of the 
head and body, and is invariably unicolored (dark above 
and below).

The nasals are long, concealing the nasal orifi ce from 
dorsal view. The rostrum is moderately to very broad, 
with nasolacrimal capsules that are partially or com-
pletely concealed from dorsal view. The interorbital re-
gion is broad in proportion to the uninfl ated braincase, 
and the supraorbital foramina open laterally (within the 
orbits), not onto the dorsal surface of the frontals. The 
condyles are concealed from dorsal view (in N. montico-
lus) or are produced slightly behind the rest of the occiput 
(in other congeners). The dorsal cranial profi le is almost 
fl at, without a conspicuous bulge over the braincase. The 
posterior edge of the inferior zygomatic root is anterior 
to M1 in some species and above the anterocone of that 
tooth in others; the tip of the masseteric tubercle is above 
or below the plane of the molar alveoli. The incisive fo-
ramina are subparallel or have weakly convex lateral mar-
gins. The carotid arterial supply conforms to pattern 1 (of 
Voss 1988), the osteological traces of which include a large 
stapedial foramen (for the stapedial artery) and a promi-
nent squamosal- alisphenoid groove and sphenofrontal fo-
ramen (which transmit the supraorbital stapedial ramus). 
The third mandibular molar (m3), when present, lacks a 
distinct posterior lobe corresponding to the entoconid- 
hypoconid cusp pair.

There are 13 to 14 ribs, 19 thoracolumbar vertebrae, 
and 4 sacral vertebrae. The stomach is nearly hemiglandu-
lar, with gastric glandular epithelium between the esopha-
gus and the pyloric sphincter, and the gall bladder is pres-
ent. The penis has three bacular mounds (supported by a 
tridigitate bacular cartilage) and a single dorsal papilla. 
Other external, skeletal, and visceral characters conform 
to those of the tribe.

synonyms:
Neusticomys Anthony, 1921b:2; type species Neusticomys 

monticolus Anthony, by original designation.
Daptomys Anthony, 1929:1; type species Daptomys ven-

ezuelae Anthony, by original designation.
remarks :  Voss (1988:339) synonymized Daptomys 

with Neusticomys for reasons that now seem less compelling. 

Ichthyomys tweedii Anthony, 1921
Tweedy’s Ichthyomys

synonyms:
Ichthyomys tweedii Anthony, 1921b:1; type locality “Por-

tovelo, Prov. del Oro, Ec ua dor; altitude, 2000 ft.”
Ichthyomys caurinus Thomas, 1924d:541; type locality 

“below Gualea,” Pichincha, Ec ua dor.
Ichthyomys hydrobates caurinus: Cabrera, 1961:509; 

name combination.
Ichthyomys hydrobates tweedii: Cabrera, 1961:510; name 

combination.
description:  See keys (above), Anthony (1921b), 

Thomas (1924d), and Voss (1988:337– 338).
distribution:  Ichthyomys tweedii is known from 

the lowlands and Andean foothills (near sea level to about 
1,350 m) of western Ec ua dor and central Panama. It pre-
sumably also occurs in geo graph i cally intermediate re-
gions, such as the Pacifi c lowlands of western Colombia.

selected localit ies  (Map 142): EC UA DOR: El 
Oro, Portovelo (type locality of Ichthyomys tweedii An-
thony); Imbabura, Paramba (BM 99.11.3.4); Pichincha, 
Mindo (UMMZ 126300).

subspecies :  I treat Ichthyomys tweedii as monotypic.
natural history:  The only natural history infor-

mation about South American populations of Ichthyomys 
tweedii comes from eight specimens that  were trapped 
between 1,290 and 1,330 m near Mindo, Provincia Pich-
incha, Ec ua dor. All  were taken along small streams bor-
dered by dense secondary vegetation. Stomachs dissected 
from these specimens contained the remains of fi sh (Char-
acidae), crabs (Pseudothelphusidae), roaches (Blattidae), 
dobsonfl y larvae (Corydalidae), and other aquatic insects. 
A female specimen collected in the late wet season (May) 
at this locality contained two newly implanted embryos 
in utero.

Genus Neusticomys Anthony, 1921

As currently constituted (by Voss 1988), Neustico-
mys includes Daptomys Anthony, 1929, as a synonym 
and contains the most plesiomorphic (least aquatically 
adapted) ichthyomyine species. Based on published rec-
ords, the genus is known to occur in montane habitats 
in Colombia and Ec ua dor, and from lower montane and 
lowland habitats in Venezuela, Brazil, the Guianas, and 
Peru.

Species of Neusticomys are small to medium- sized 
(30– 75 g) ichthyomyines with dull gray- black or glossy- 
brownish dorsal body pelage; the ventral pelage is col-
ored more or less like the dorsum, slightly paler in some 
specimens but never abruptly white or silvery. Supraor-
bital vibrissae are absent, but a philtrum is always pres-
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distribution:  Neusticomys ferreirai is an Amazo-
nian lowland species known from two localities between 
the Rio Madeira and the Rio Tapajós and another between 
the Rio Xingu and the Rio Tocantins (C. L. Miranda et al. 
2012).

selected localit ies  (Map 143): BRAZIL: Mato 
Grosso, Aripuanã (C. L. Miranda et al. 2012), Juruena (type 
locality of Neusticomys ferreirai Percequillo, Carmignotto, 
and de Silva); Pará, Floresta Nacional Tapirapé- Aquiri, 
Marabá (C. L. Miranda et al. 2012).

subspecies :  Neusticomys ferreirai is monotypic.
natural history:  All of the fi ve known speci-

mens of Neusticomys ferreirai  were taken in pitfall traps 
in primary lowland forest; none  were taken in streams 
(Percequillo et al. 2005; C. L. Miranda et al. 2012). The 
female holotype was pregnant with fi ve large embryos, 
the most yet reported from any ichthyomyine. The stom-
ach of the paratype contained the remains of unidentifi ed 
crustaceans.

remarks :  Neusticomys ferreirai is phenotypically 
similar to Neusticomys oyapocki (see Percequillo et al. 
2005:Table 2), notably in lacking m3, and it seems plau-
sible that these species are allopatric sister taxa separated 
by the lower Amazon. The karyotype of N. ferreirai 
(2n = 92, FN = 98; Percequillo et al. 2005) closely resem-
bles those of other ichthyomyines, as previously described 
in the literature (e.g., Chibchanomys orcesi, Ichthyomys 
pittieri).

Although all the species  here included in Neusticomys can be 
diagnosed from other ichthyomyines by a number of shared 
primitive attributes, there appears to be no evidence that they 
form a monophyletic group. Instead, N. monticolus shares 
at least one conspicuous apomorphy (dull gray- black adult 
pelage) with Anotomys and Chibchanomys, whereas all of 
the lowland forms (ferreirai, mussoi, oyapocki, peruviensis, 
and venezuelae) share other derived traits inter se (notably 
the dorsal exposure of the occipital condyles; Ochoa and So-
riano 1991). Future analyses of ichthyomyine relationships 
as based on molecular sequence data and other characters 
not analyzed by Voss (1988) may justify the recognition of 
Daptomys as a valid taxon.

KEY TO THE SPECIES OF NEUSTICOMYS:
1. Adult dorsal fur dull gray- black (when fresh, foxing 

with age to brownish- gray in old museum specimens); 
rostrum narrow, with dorsally exposed nasolacrimal 
capsules; occipital condyles not projecting posteriorly 
beyond rest of occiput, not exposed dorsally  . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . Neusticomys monticolus

1′. Adult dorsal fur glossy brownish; rostrum broad, na-
solacrimal capsules not dorsally exposed; occipital con-
dyles projecting posteriorly behind rest of occiput, ex-
posed dorsally. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. Molars 2/2 or 3/2 (M3 may be absent, m3 always ab-
sent)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2′. Molars 3/3 (M3/m3 present)  . . . . . . . . . . . . . . . . . . . 3
3. Ears and feet covered with dark hairs; posterior edge of 

inferior zygomatic root of zygomatic plates above M1 
anterocone  . . . . . . . . . . . . . . . Neusticomys venezuelae

3′. Inside of ears and dorsal surface of feet covered with 
pale (cream- colored) hairs; posterior edge of inferior zy-
gomatic root anterior to M1. . . . . . . . . . . . . . . . . . . . 4

4. Hindfoot about 30 mm, crown length of M1– M3 about 
3.8 mm  . . . . . . . . . . . . . . . . . . Neusticomys peruviensis

4′. Hindfoot about 21 mm, crown length of M1– M3 range 
from 3.3– 3.4 mm  . . . . . . . . . . . . . Neusticomys mussoi

5. Upper third molar absent (molars 2/2)  . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Neusticomys oyapocki

5′. Upper third molar present (molars 3/2)  . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Neusticomys ferreirai

Neusticomys ferreirai Percequillo, Carmignotto, 
and de Silva, 2005
Ferreira’s Ichthyomyine

synonym:
Neusticomys ferreirai Percequillo, Carmignotto, and de 

Silva, 2005:874; type locality “near Juruena, 20 km W of 
the west bank of the Rio Juruena, Matto Grosso, Brazil.”
description:  See keys (above) and Percequillo et al. 

(2005).
Map 143    Selected localities for Neusticomys ferreirai (■), Neusticomys oy-
apocki ( ), and Neusticomys venezuelae (●).
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by páramo vegetation or cloud forest, but a few have been 
taken at moist sites that  were not adjacent to running 
water. This species occurs sympatrically with other ich-
thyomyines, as documented in the preceding accounts for 
Anotomys leander and Ichthyomys hydrobates. Dissected 
stomachs from eight specimens trapped at Guarumal, 
Pichincha province, Ec ua dor, contained only aquatic in-
sects, including larval water beetles (Helodidae), larval 
crane fl ies (Tipulidae), mayfl y nymphs (Baetidae, Lepto-
phlebiidae), stonefl y nymphs (Perlidae), and larval caddis-
fl ies (Calamoceratidae, Hydropsychidae). A single female 
specimen collected in the early wet season (mid- May) near 
Papallacta, Provincia Napo, Ec ua dor, contained two large 
embryos.

remarks :  The few available specimens from the west-
ern Andes (Cordillera Occidental) of Colombia exhibit 
morphological differences from Ec ua dorean material and 
may represent a distinct species.

Neusticomys mussoi Ochoa and Soriano, 1991
Musso’s Ichthyomyine

synonym:
Neusticomys mussoi Ochoa and Soriano, 1991:97; type 

locality “Paso Hondo, Rio Potosí, 14 km SE Pregonero, 
Táchira, Venezuela (7°57′N, 71°39′W), 1,050 m 
elevation.”
description:  See keys (above) and Ochoa and So-

riano (1991). Percequillo et al. (2005) tabulated qualita-
tive character comparisons between N. mussoi and other 
lowland congeners.

distribution:  Neusticomys mussoi is known only 
from the type locality.

selected localit ies  (Map 144): VENEZUELA: 
Táchira, Paso Hondo, Río Potosí (Ochoa and Soriano).

subspecies :  Neusticomys oyapocki is monotypic.
natural history:  The two known specimens of 

Neusticomys mussoi  were trapped in a stream bordered by 
semideciduous forest, where another ichthyomyine species, 
Ichthyomys hydrobates, was also collected.

remarks :  Although Ochoa and Soriano (1991) fo-
cused their taxonomic comparisons on the problem of dis-
tinguishing Neusticomys mussoi from another Venezuelan 
congener, N. venezuelae, N. mussoi more closely resembles 
a third species, N. peruviensis, with which it appears to 
differ principally in size. Noteworthy similarities between 
mussoi and peruviensis include their pale (cream- colored) 
ears and feet, together with the anterior position of the 
inferior zygomatic root (see key). Future phyloge ne tic re-
search should test the hypothesis that mussoi and peru-
viensis are sister taxa, sharing a common ancestor more 
recently than either does with other lowland congeners (N. 
ferreirai, N. oyapocki, and N. venezuelae).

Neusticomys monticolus Anthony, 1921
Montane Ichthyomyine

synonym:
Neusticomys monticolus Anthony, 1921b:2; type locality 

“Nono Farm, ‘San Francisco’ near Quito,” Pichincha, 
Ec ua dor.
description:  See keys (above), Anthony (1921b), 

and Voss (1988:343– 344).
distribution:  Neusticomys monticolus is known 

from elevations between about 1,800 and 3,800 m in An-
dean Ec ua dor and Colombia. In Ec ua dor, N. monticolus 
has been collected in both the eastern and western cordil-
leras from about 2°S northward to the equator. In Colom-
bia, N. monticolus has been collected in the western Andes 
(Cordillera Occidental) to about 6°N, and in the Central 
Andes (Cordillera Central) to about 5°N (Gómez- Laverde 
1994; Velandia- Perilla and Saavedra- Rodríguez 2013).

selected localit ies  (Map 144): COLOMBIA: 
Antioquia, Santa Barbara (FMNH 71221); Huila, San An-
tonio (FMNH 71224); Risaralda, La Pastora (ICN 12118); 
Valle del Cauca, Pichindé (HTC 3365). EC UA DOR: 
Bolívar, Sinche (AMNH 66848); Chimborazo, Pauchi 
(AMNH 62920); Napo, 8.2 km W of Papallacta (UMMZ 
155605); Pichincha, Guarumal (UMMZ 126298); Tungu-
ragua, San Antonio (AMNH 67548).

subspecies :  Neusticomys monticolus is monotypic.
natural history:  Most specimens of Neusticomys 

monticolus have been trapped in small streams bordered 

Map 144    Selected localities for Neusticomys monticolus (●) and Neusticomys 
mussoi ( ). Contour line = 2,000 m.
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ans as the Inuya and the Xumuya enter the Río Curanja, 
elevation 300 meters, Departamento Loreto (now 
Regíon de Ucayali), Perú.”

Neusticomys peruviensis: Voss, 1988:344; fi rst use of cur-
rent name combination.
description:  See keys (above) and Musser and 

Gardner (1974). Percequillo et al. (2005) tabulated quali-
tative character comparisons of N. peruviensis with other 
lowland congeners.

distribution:  Neusticomys peruviensis is currently 
known from just two localities in the Amazonian lowlands 
of southeastern Peru.

selected localit ies  (Map 145): PERU: Madre de 
Dios, Pakitza (Pacheco and Vivar 1996); Ucayali, Balta (type 
locality of Daptomys peruviensis Musser and Gardner).

subspecies :  Neusticomys peruviensis is monotypic.
natural history:  The specimen from Balta was 

trapped in a small stream (Musser and Gardner 1974), but 
the specimen from Pakitza was trapped at least 200 m from 
water (Pacheco and Vivar 1996). The surrounding habitat 
of both captures was primary evergreen lowland forest.

remarks :  Pacheco and Vivar (1996) drew attention 
to several character differences between their young adult 
specimen and the fully adult holotype that could refl ect ei-
ther ontoge ne tic or taxonomic variation. Additional speci-
mens are needed to evaluate the possibility that more than 
one species of Neusticomys occurs in eastern Peru.

Neusticomys oyapocki (Dubost and Petter, 1979)
Guianan Ichthyomyine

synonyms:
Daptomys oyapocki Dubost and Petter, 1979:436; type lo-

cality “Trois Sauts, French Guyana.”
Neusticomys oyapocki: Voss, 1988: 344; fi rst use of cur-

rent name combination.
description:  See keys (above), Dubost and Petter 

(1979), Voss et al. (2001:99– 102), and R. N. Leite et al. 
(2007:Table 1). Qualitative character comparisons of N. 
oyapocki with other lowland congeners  were tabulated by 
Percequillo et al. (2005).

distribution:  Neusticomys oyapocki is currently 
known from just eight lowland localities (<500 m eleva-
tion) in Surinam, French Guiana and the neighboring Bra-
zilian states of Amapá and Pará (R. N. Leite et al. 2007; 
Lim and Joemratie 2011; C. L. Miranda et al. 2012).

selected localit ies  (Map 143): BRAZIL: 
Amapá, Fazenda Itapoã (MPEG 24252); Pará, Castanhal, 
Monte Dourado, Rio Jari (R. N. Leite et al. 2007), Flo-
resta Estadual de Trombetas (C. L. Miranda et al. 2012). 
FRENCH GUIANA: Les Nouragues (C. L. Miranda et al. 
2012), Paracou (AMNH 267597), St.- Eugène (MNHN 
1995– 3234), Trois Sauts (type locality of Daptomys oy-
apocki Dubost and Petter). SURINAM: Nickerie, Kutari 
River (Lim and Joemratie 2011).

subspecies :  Neusticomys oyapocki is monotypic.
natural history:  Two French Guianan specimens 

of Neusticomys oyapocki  were captured in pitfall traps 
that  were about 5 m from small streams in primary rainfor-
est (Voss et al. 2001), and another was captured by hand 
under a native  house (Catzefl is, 2012). Pitfall traps  were 
also used to collect Brazilian specimens in a managed for-
estry landscape (R. N. Leite et al. 2007), in rainforest (C. 
L. Miranda et al. 2012), and in campo (savanna) vegeta-
tion located at least 1 km from any forested watercourse 
(Nunes 2002). The single known Surinam specimen was 
live- trapped at a site with both upland forest and swamps 
(Lim and Joemratie 2011). The ecological circumstances 
of other collected specimens are not recorded in the litera-
ture, but the type was said to have been found “non loin 
des rives de l’Oyapock” (Dubost and Petter 1979:436), im-
plying that it was not actually taken in a river or stream. 
Therefore, there is abundant evidence that this ichthyomy-
ine species is not restricted to aquatic habitats.

Neusticomys peruviensis (Musser and Gardner, 1974)
Peruvian Ichthyomyine

synonyms:
Daptomys peruviensis Musser and Gardner, 1974: 7; type 

locality “Balta (10°08′S, 17 [sic, 71]°13′W), at the point 
where the streams known to the local Cashinahua Indi-

Map 145    Selected localities for Neusticomys peruviensis (●). Contour 
line = 2,000 m.
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States, in the Galapagos Archipelago, and on Trinidad and 
Tobago. Oryzomyines are found in almost all major biomes 
in South America, including forests, savannas, swamps, 
scrublands, and semiarid environments, and at elevations 
ranging from sea level to above 4,000 m in the high Andes 
above treeline. In many of these habitats, they are among 
the most speciose and abundant small mammals (Voss and 
Emmons 1996; Eisenberg 1999). J. R. Prado and Percequillo 
(2013) have provided a gazetteer of localities for each genus 
of oryzomyine rodents in South America, based on museum 
rec ords, analyzed both the geographic and habitat distribu-
tion for clades of genera identifi ed by Weksler (2006) and 
Percequillo, Weksler, and Costa (2011), and presented a 
hypothesis for areas of original differentiation of each ge-
nus. Two years earlier, Valencia- Pacheco et al. (2011) had 
examined latitudinal diversifi cation patterns in the tribe, de-
veloped a source- sink ecological hypothesis for that pattern, 
and argued that the Amazon Basin was the center of tribal 
diversity. L. F. Machado et al. (2013) have examined the 
phylogeny and biogeography of tetralophodont members 
of the tribe.

Most oryzomyines are predominantly cursorial, but 
some species display marked arboreal (e.g., Oecomys) or 
semiaquatic (e.g., Holochilus, Lundomys, and Nectomys) 
specializations. Oryzomyines serve as primary or second-
ary host and reservoirs to a wide range of disease- carrying 
organisms, including hantaviruses, arenaviruses, digeneans 
(Schistosoma), and trypanosomes (Fulhorst et al. 1997; 
Bharadwaj et al. 1997; Powers et al. 1999; Calderon et al. 
1999; V. L. Rodrigues and Ferraz Filho 1984; Mello 1979; 
Picot 1992; A. C. Ribeiro et al. 1998; D’Andrea et al. 2000).

Oryzomyines are known in the fossil record of South 
America from Early to Middle Pleistocene deposits in Bo-
livia and Argentina (Steppan 1996; Pardiñas et al. 2002; 
Pardiñas 2008). In North America, oryzomyines are found 
in Middle to Late Pleistocene deposits of Florida, Georgia, 
Kansas, and Texas (reviewed by Weksler 2006). Oryzomy-
ines are also found in Pleistocene and Recent deposits on 
all major Ca rib be an islands, in the Ca rib be an Netherlands, 
and Fernando de Noronha Island (Brazil). Each of these 
insular taxa are now extinct, some becoming so in historic 
times (G. M. Allen 1942; McFarlane and Debrot 2001; 
Carleton and Olson 1999; Turvey et al. 2010, 2012). Eight 
extinct genera are currently recognized: Agathaeromys Zi-
jlstra, Madern, and van den Hoek Ostende; Carletonomys 
Pardiñas; Dushimys Zijlstra; Megalomys E.- L. Trouessart; 
Noronhomys Carleton and Olson; Pardinamys P. E. Ortiz, 
Jayat, and Steppan; Pennatomys Turevey, Weksler, Morris, 
and Nokkert; and Reigomys Machado, Leite, Christoff, 
and Giugliano.

The tribe can be diagnosed by seven putative synapo-
morphies (Voss and Carleton 1993; Steppan 1995; Weksler 

Neusticomys venezuelae (Anthony, 1929)
Venezuelan Ichthyomyine

synonyms:
Daptomys venezuelae Anthony, 1929:1; type locality “Nev-

eri [= Neverí], about 15 miles west of Cumanacoa,” Su-
cre, Venezuela.

Neusticomys venezuelae: Voss, 1988:344; fi rst use of cur-
rent name combination.
description:  See keys (above), Anthony (1929), 

Musser and Gardner (1974), and Voss et al. (2001:Table 
25). Qualitative character comparisons of N. venezuelae 
with other lowland congeners tabulated by Percequillo et al. 
(2005).

distribution:  Neusticomys venezuelae is currently 
known from only fi ve localities, ranging in elevation from 
near sea level to 1,400 m, in Venezuela and Guyana.

selected localit ies  (Map 143): GUYANA: 
Cuyuni- Mazaruni, Kartabo (AMNH 142818). VENEZU-
ELA: Amazonas, Cerro Duida (USNM 406123); Bolívar, 
Serranía de los Pijiguaos (EBRG 11939), San Ignacio Yuru-
aní (AMNH 257344); Sucre, Neverí (type locality of Dap-
tomys venezuelae Anthony).

subspecies :  Neusticomys venezuelae is monotypic.
natural history:  All of the specimens for which 

habitat information has been published  were trapped along 
small streams bordered by evergreen lowland rainforest, 
semideciduous forest, or montane vegetation (Anthony 
1929; Musser and Gardner 1974; Handley 1976; Ochoa 
and Soriano 1991). Unpublished fi eld notes (by R. S. Voss, 
archived in the AMNH Department of Mammalogy) ad-
ditionally record that three specimens collected in 1987 
near San Ignacio Yuruaní, Bolívar state, Venezuela,  were 
trapped among wet rocks behind a waterfall; the surround-
ing vegetation at this locality was primary lowland rain-
forest. Two stomachs dissected from specimens trapped at 
Neverí, Sucre state, Venezuela, contained crustacean gill 
lamellae and unidentifi ed insect fragments (R. S. Voss, un-
published notes). Two additional stomachs from specimens 
trapped at Serranía de los Pijiguaos, Bolívar state, Vene-
zuela, contained prey fragments that Ochoa and Soriano 
(1991) identifi ed as insects (Coleoptera, Orthoptera, Dic-
tyoptera), pseudothelphusid crabs, and leptodactylid frogs.

Tribe Oryzomyini Vorontsov, 1959
Marcelo Weksler

The oryzomyines form the most taxonomically diverse tribe 
of sigmodontine rodents, with 130 recognized extant spe-
cies in 34 genera. Members of the tribe are distributed in 
the Neotropical and Nearctic (southeastern section) regions 
from Tierra del Fuego to the southern and eastern United 
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2. Six mammae in inguinal, abdominal, and postaxial 
pairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Scolomys

2′. Eight mammae in inguinal, abdominal, postaxial, and 
pectoral pairs  . . . . . . . . . . . . . . . . . . . . . . . . Neacomys

3. Hypothenar pad absent or vestigial . . . . . . . . . . . . . . . 4
3′. Hindfeet with developed hypothenar pad. . . . . . . . . 11
4. Hindfeet without natatory fringes (including continuous 

combs of stiff hairs along the plantar margins and/or 
webbing sometimes between the digits)  . . . . . . . . . . . 5

4′. Hindfeet with natatory fringes . . . . . . . . . . . . . . . . . . 8
5. Dorsal surface of hindfeet covered with dark hairs, feet 

appear brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
5′. Dorsal surface of hindfeet sparsely covered with short 

silvery hairs, feet appear grayish white or pale tan  . . . 7
6. Hindfeet with interdigital webs . . . . . . Sigmodontomys
6′. Hindfeet without interdigital webs . . . . . . Tanyuromys
7. Interorbital region weakly beaded even in adults, meso-

loph small on M1, M2, absent in M3  . . Pseudoryzomys
7′. Interorbital region with strongly developed supraorbital 

crest in adults, mesoloph present and well developed on 
M1– M3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oryzomys

8. Nasals with acutely pointed posterior terminus; molars 
brachydont, cingula closing labial folds  . . . . . . . . . . . 9

8′. Nasals with blunt posterior terminus; molars hypso-
dont or planar, labial folds open . . . . . . . . . . . . . . . . 10

9. Body pelage with strong countershading; upper incisors 
orthodont . . . . . . . . . . . . . . . . . . . . . . Amphinectomys

9′. Body pelage with weak countershading; upper incisors 
opisthodont  . . . . . . . . . . . . . . . . . . . . . . . . . Nectomys

10. Alisphenoid strut present; postorbital ridge present; ac-
cessory labial root on M1 present. . . . . . . . Holochilus

10′. Alisphenoid strut absent; postorbital ridge absent; ac-
cessory labial root on M1 absent  . . . . . . . . .Lundomys

11. Plantar pads on hindfeet highly developed, large and 
fl eshy, interdigitals 1– 4 set close together, often in con-
tact; mystacial vibrissae long and abundant  . . . . . . . 12

11′. Pads smaller, interdigitals 1– 4 displaced proximally 
relative to 2– 3; mystacial vibrissae shorter and sparser  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

12. Venter without gular patch of self- colored hairs; palate 
long; supraorbital margins squared, strongly beaded or 
with distinct crests  . . . . . . . . . . . . . . . . . . . . .Oecomys

12′. Venter with gular patch of self- colored hairs; dor-
sal surface of hindfeet with distinct dark patch; palate 
short; supraorbital margins lightly beaded  . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Drymoreomys

13. Tail much shorter than head and body  . . . . . . . . . . 14
13′. Tail subequal to or longer than head and body. . . . 15
14. Dorsal pelage grizzled or light brown . . Zygodontomys
14′. Dorsal pelage dark brown  . . . . . . . . . . . . Melanomys
15. Sphenofrontal foramen absent. . . . . . . . . . . . . . . . . 16
15′. Sphenofrontal foramen present  . . . . . . . . . . . . . . . 24

2006; Weksler and Percequillo 2011): presence of a long 
palate with prominent posterolateral pits; absence of an ali-
sphenoid strut; absence of a posterior suspensory pro cess 
of the squamosal attached to tegmen tympani; absence of a 
gall bladder; 12 thoracic vertebrae; absence of a hemal arch 
on the fi rst caudal vertebra; and fewer than 36 caudal ver-
tebrae. The last two synapomorphies are reversed in several 
oryzomyine taxa. Members of the tribe can also be recog-
nized by the soft fur (except in Neacomys and Scolomys, 
which have spiny fur); small, unkeeled manual claws (except 
in Lundomys, with long, ventrally keeled manual claws); a 
mammary complement of eight teats in inguinal, abdomi-
nal, postaxial, and pectoral pairs (except in Handleyomys, 
Scolomys, and Oligoryzomys griseolus, which have six 
mammae, lacking the pectoral pair); a sparsely haired tail 
covered with more or less conspicuous epidermal scales and 
lacking a terminal tuft of long hairs (the well- haired tail of 
Nesoryzomys does not appear scaly, and species of Oeco-
mys and Tanyuromys may have weakly to prominently 
tufted tails); zygomatic plates without an anterodorsal spi-
nous pro cess (except in Pseudoryzomys, Lundomys, and 
Holochilus, which have a spinous pro cess); nasal bones 
with rounded or squared posterior margins (except in Nec-
tomys, Scolomys, and Sigmodontomys, which have acutely 
angled posterior nasal margins); a smooth posterior wall of 
the orbit (except in Holochilus, which has a well- developed 
postorbital ridge); a bony palate between the molar rows 
smooth or weakly sculpted (except in Holochilus and Lun-
domys, which have a well- developed median keel fl anked 
by deep lateral gutters); an alisphenoid canal with a large 
anterior opening (the anterior opening of the alisphenoid 
canal is absent or very small in Scolomys); upper incisors 
with smoothly rounded enamel bands (the upper incisor 
enamel is distinctly faceted in Holochilus); low- crowned 
and bunodont or terraced molars (except in Holochilus, 
which has high- crowned, planar molars); labial fl exi en-
closed by a cingulum (the labial fl exi are not enclosed in 
Holochilus and Lundomys); parallel maxillary toothrows 
(Holochilus and Lundomys have anteriorly convergent 
toothrows); a median mure connected to the protocone 
on M1 (except in Holochilus, which has the median mure 
connected to the paracone); a unilocular- hemiglandular 
stomach; and a male accessory reproductive gland comple-
ment that includes one pair each of bulbourethral, dor-
sal prostate, anterior prostate, vesicular, and ampullary 
glands, and two pairs of ventral prostate glands (except 
Nesoryzomys).

KEY TO THE GENERA OF ORYZOMYINI (MODIFIED 
FROM WEKSLER AND PERCEQUILLO 2011):
1. Dorsal and ventral fur with grooved spines . . . . . . . . . 2
1′. Dorsal and ventral fur without grooved spines. . . . . . 3
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28′. Anterocone of M1 undivided (anteromedian fl exus 
absent)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

29. M1 without labial accessory root; m2 with two roots  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Euryoryzomys

29′. M1 with labial accessory root; m2 with three roots  . 30
30. Six mammae in inguinal, abdominal, and postaxial 

pairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . Handleyomys
30′. Eight mammae in inguinal, abdominal, postaxial, and 

pectoral pairs  . . . . . alfaroi group [of “Handleyomys”]
remarks :  The generic composition of the tribe, cor-

roborated by phyloge ne tic analyses of morphological and 
molecular data (Voss and Carleton 1993; Steppan 1995; 
Weksler 2003; 2006; Turvey et al. 2010; Percequillo, Wek-
sler, and Costa 2011; Pine et al. 2012), includes pentalo-
phodont and tetralophodont sigmodontines, as fi rst ad-
vanced by Voss (1991) and Voss and Carleton (1993). For 
historical shifts in the content of Oryzomyini, see Hersh-
kovitz (1944, 1955b, 1962), A. L. Gardner and Patton 
(1976), Reig (1984, 1986), Carleton and Musser (1989), 
Voss (1991a), Voss and Carleton (1993), and Weksler 
(2006).

Systematic work on the tribe, at all levels, has been very 
active in recent years, and work in progress indicates that 
the current taxonomy is not yet stable. The generic or-
ga ni za tion of the accounts follows Weksler et al. (2006), 
with the addition of taxa described thereafter (Percequillo, 
Weksler, and Costa 2011; Pine et al. 2012). The position 
of the following taxa is provisional: Microakodontomys 
is considered  here as a valid genus based on its distinc-
tive morphology (Weksler and Percequillo 2011) and pre-
liminary molecular data (R. Paresque, pers. comm.; J. D. 
Hanson, pers. comm.), but validation awaits a published 
analysis. The ex-“Oryzomys alfaroi” group was previ-
ously included in Handleyomys (Weksler et al. 2006), but 
at least one new genus should be erected to contain the 
alfaroi-chapmani-melanotis clade (Weksler 2006; Weksler 
et al. 2006; Weksler and Percequillo 2011). Members of 
this group that reside in South America are treated herein 
as “Handleyomys.”

Genus Aegialomys Weksler, Percequillo, 
and Voss, 2006
Alexandre R. Percequillo

The genus Aegialomys is a trans- Andean endemic lineage 
of Oryzomyini, occurring from northern Peru to northern 
Ec ua dor as well as two islands in the Galapagos Archi-
pelago. Two species are recognized herein, but fi ve nomi-
nal taxa have been associated with Aegialomys: bauri 
J. A. Allen and galapagoensis Water house for the insular 
populations, with the latter name currently assigned to all 

16. Small mice (head and body length of adults rarely 
>110 mm) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

16′. Medium or large rats (head and body length of young 
rarely <110 mm) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

17. Anteromedian fl exus present . . . . . . . . . . . . . . . . . . 18
17′. Anteromedian fl exus absent . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . chapmani group [of “Handleyomys”]
18. Jugal absent or vestigial; alisphenoid strut absent; sta-

pedial foramen present (pattern 2; Voss, 1988; except in 
O. rupestris); mesoloph and mesolophid usually present 
(absent in O. rupestris and O. fornesi) . . Oligoryzomys

18′. Jugal present; alisphenoid strut always present; stape-
dial foramen absent (pattern 3; Voss, 1988); mesoloph 
and mesolophid always absent  . . . .Microakodontomys

19. Stapedial foramen present . . . . . . . . . . . . . Hylaeamys
19′. Stapedial foramen absent or vestigial . . . . . . . . . . . 20
20. Tail densely furred, scales not visible. . . Nesoryzomys
20′. Tail sparsely furred, appearing impression of naked-

ness, scales visible . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
21. Mystacial vibrissae very long; interorbital region hour-

glass in shape with squared margins . . . . . . Sooretamys
21′. Mystacial vibrissae short; interorbital region anteri-

orly convergent with beaded margins . . . . . . . . . . . . 22
22. First upper and lower molars without accessory roots; 

capsular pro cess absent or indistinct. . . Eremoryzomys
22′. First molars with accessory roots; capsular pro cess 

well developed  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
23. Anterocone of M1 undivided (anteromedian fl exus ab-

sent); baculum bifi d  . . . . . . . . . . . . . . . . . Cerradomys
23′. Anterocone of M1 divided by anteromedian fl exus; 

baculum trifi d . . . . . . . . . . . . . . . . . . . . . . . Aegialomys
24. Very small mice (head and body length < 100) with tail 

much longer than head and body length . . . . . . . . . . 25
24′. Medium- sized and large rats (head and body length > 

100) with tail as long as or longer than head and body 
length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

25. Pelage distinctly countershaded; foramen magnum ori-
ented caudally; anteroconid of m1 undivided (antero-
median fl exid absent)  . . . . . . . . . . . . . . . Oreoryzomys

25′. Pelage not countershaded; foramen magnum oriented 
posteroventrally; anteroconid of m1 divided by antero-
median fl exid  . . . . . . . . . . . . . . . . . . . . .Microryzomys

26. Superciliary vibrissae extending posteriorly beyond 
pinnae. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

26′. Superciliary vibrissae not extending posteriorly be-
yond pinnae  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

27. Zygomatic notch indistinct; zygomatic plates small. . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Mindomys

27′. Zygomatic notch deep; zygomatic plates broad  . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Transandinomys

28. Anterocone of M1 divided by anteromedian fl exus . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Nephelomys
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The posterior margin of the zygomatic plates is dorsal 
to the alveoli of M1s in some specimens, anterior to the 
M1 alveoli in others, regardless of the species. Jugals are 
small, and thus the maxillary and squamosal zygomatic 
pro cesses broadly overlap (in lateral view) but do not con-
tact each other. The nasals are long and tapered, extend-
ing posteriorly behind the lacrimals in A. galapagoensis, 
while extending to but usually not behind the lacrimals in 
A. xanthaeolus (shorter nasals). The lacrimals usually have 
longer maxillary sutures than frontal sutures. The fronto-
squamosal suture is usually colinear with the frontopari-
etal suture. The parietals have broad lateral expansions. In 
ventral view, the skull also shows distinctive features, with 
long incisive foramina typically extending posteriorly to or 
between the M1 alveoli, almost parallel sided (in A. gala-
pagoensis) or widest at midlength and tapering symmetri-
cally anteriorly and posteriorly (in A. xanthaeolus). The 
palate is wide and is short to long in length: the mesoptery-
goid fossa penetrates anteriorly between the maxillae in A. 
galapagoensis but only occasionally in A. xanthaeolus; the 
bony roof of the mesopterygoid fossa is perforated by very 
large sphenopalatine vacuities; the posterolateral palatal 
pits are large, complex, and recessed in deep fossae. The 
alisphenoid strut is absent, thus the buccinator- masticatory 
foramen and accessory foramen ovale are confl uent. The 
stapedial foramen and posterior opening of the alisphenoid 
canal are small, the squamosal- alisphenoid groove and 
sphenofrontal foramen are absent, and the secondary anas-
tomosis of the internal carotid crosses the dorsal surface 
of the pterygoid plate, confi guring the carotid circulatory 
pattern 3 of Voss (1988). The postglenoid foramen is large 
and rounded, and the subsquamosal fenestra is small but 
distinct in most forms (vestigial or absent in an unnamed 
species from coastal Ec ua dor; Weksler et al. 2006). The 
periotic is exposed posteromedially between the ectotym-
panic and basioccipital, but usually does not extend an-
teriorly to the carotid canal. The mastoid is unfenestrated 
or has a small but distinct posterodorsal fenestra (in speci-
mens from coastal Ec ua dor). The mandible is not strongly 
built and has shallow superior and inferior notches; the 
coronoid pro cess is falciform to weakly falciform, and is 
lower than the condyloid pro cess; the capsular pro cess is 
well developed in most fully adult specimens; the superior 
and inferior masseteric ridges are conjoined anteriorly as a 
single crest below m1.

Upper incisors are opisthodont, fronted with a distinctly 
orange enamel band. The molar series are parallel; labial 
and lingual cones are arranged in opposite pairs; and la-
bial and lingual fl exi of M1 and M2 do not interpenetrate 
along the molar midline. The anterocone of M1 is divided 
into anterolabial and anterolingual conules by a distinct 
anteromedian fl exus in all examined specimens of A. gala-

Galapagos specimens; and baroni J. A. Allen, ica Osgood, 
and xanthaeolus Thomas, with the last name provision-
ally applied to all mainland populations of the genus. 
Patton and Hafner (1983) suggested a close phyloge ne-
tic linkage between A. galapagoensis and A. xanthaeolus, 
based on both morphological and molecular (protein gel 
electrophoresis) comparisons, a hypothesis that was sup-
ported by shared karyotypes (A. L. Gardner and Patton 
1976).

The genus has never been revised and is possibly more 
diverse than currently understood (see Musser and Carleton 
2005; Weksler et al. 2006). The most important studies deal-
ing with this genus, aside from the original descriptions, are 
those of Patton and Hafner (1983) and Weksler et al. (2006). 
The majority of this account is based on those works, sup-
plemented by my personal examination of voucher speci-
mens in several North American museums. The recent dis-
tributional and ecological studies of Dowler and colleagues 
(Dowler and Carroll 1996; Dowler et al. 2000) have added 
substantially to our knowledge of the Galapagos taxa.

The genus is quite distinct from other oryzomyine gen-
era, as apparent from the following description (largely 
based on Weksler et al. 2006). The dorsal pelage is very 
long, lax, and dense, coarsely grizzled yellowish or grayish 
brown; the ventral pelage is abruptly paler (superfi cially 
whitish or pale yellow), but the ventral hairs are always 
gray- based. Pinnae are small, do not reach the eye when 
laid forward, and are densely covered by short hairs. Mys-
tacial and superciliary vibrissae do not extend posteriorly 
beyond the pinnae when laid back. The hindfeet are short 
and wide, with conspicuous tufts of ungual hairs at the 
base of claws of all digits; the plantar surfaces are densely 
covered with distinct squamae distal to the thenar pad; the 
hypothenar pad is large; the claw of digit I extends beyond 
the middle of phalanx 1 (almost to the fi rst interphalan-
geal joint) of digit II, and the claw of digit V extends just 
beyond the fi rst interphalangeal joint of digit IV. The tail is 
shorter than or about as long as the head and body in A. 
galapagoensis (head and body length 130– 170 mm [mean 
149.0 mm], tail length 131– 165 mm [mean 149.1 mm]), 
and manifestly longer than the head and body in A. xan-
thaeolus (head and body length 107– 183 mm [mean 
142.4 mm], tail length 107– 200 mm [mean 154.6 mm]). 
The tail is weakly to distinctly bicolored.

The skull is medium sized (greatest skull length range 
for the genus: 29.2– 38.9 mm [mean 33.9 mm]); the rostrum 
is stout, and fl anked by deep zygomatic notches. The inter-
orbital region converges anteriorly, with strongly beaded 
supraorbital margins or developed supraorbital crests. The 
braincase is oblong, usually with well- developed temporal 
crests continuous with supraorbital crests; the lambdoi-
dal and nuchal crests are well developed in older adults. 
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Hesperomys: Wagner, 1843a:517; part (listing of galapa-
goensis); not Hesperomys Water house.

Oryzomys: J. A. Allen, 1892:48; part (description of 
bauri); not Oryzomys Baird.

Aegialomys Weksler, Percequillo, and Voss, 2006:5; type 
species Oryzomys xanthaeolus Thomas, by original 
designation.

KEY TO THE SPECIES OF AEGIALOMYS:
1. Tail equal to or shorter than head and body length; na-

sals extending posteriorly behind lacrimals; lateral 
margins of incisive foramina almost parallel sided; 
 mesopterygoid fossa penetrates anteriorly between 
maxillae  . . . . . . . . . . . . . . . . Aegialomys galapagoensis

1′. Tail longer than head and body length; nasals not ex-
tending behind lacrimals; lateral margins of incisive fo-
ramina widest at midlength and tapering symmetrically 
anteriorly and posteriorly; mesopterygoid fossa rarely 
penetrates anteriorly between maxillae . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . Aegialomys xanthaeolus

Aegialomys galapagoensis (Water house, 1839)
Galapagos Aegialomys

synonyms :
Mus galapagoensis Water house, 1839:66; type locality: 

“Chatham Island [Isla San Cristóbal], Galapagos Archi-
pelago, Pacifi c Ocean,” Ec ua dor.

Hesperomys galapagoensis: Wagner, 1843a:517; name 
combination.

Oryzomys bauri J. A. Allen, 1892:48; type locality: “Bar-
rington Island [Isla Santa Fe],” Galapagos Islands, 
Ec ua dor.

O[ryzomys]. galapagoensis: Thomas, 1894b:354; name 
combination.

[Oryzomys] Bauri: E.- L. Trouessart, 1897:527; name com-
bination.

[Oryzomys (Oryzomys)] galapagoensis: E.- L. Trouessart, 
1904:419; name combination.

[Oryzomys (Oryzomys)] bauri: E.- L. Trouessart, 1904:419; 
name combination.

Oryzomys galapagoensis Gyldenstolpe, 1932a:23; in-
correct subsequent spelling of Mus galapagoensis 
Water house.

[Aegialomys] galapagoensis: Weksler, Percequillo, and 
Voss, 2006:5; fi rst use of current name combination.
description:  Dorsal pelage very long, dense, and 

lax, light yellowish to buffy grizzled with brown; ventral 
pelage grayish. Tail equal in length or shorter than head 
and body; unicolored (in the holotype from Isla San Cris-
tóbal) or bicolored (specimens, including holotype of bauri 
J. A. Allen, from Isla Santa Fe) and densely covered with 
short hairs. Hindfoot short, densely covered by short white 

pagoensis and in some young specimens of A. xanthaeolus 
(most adults of this species have a small internal fossette 
that seems to represent a vestigial anteromedian fl exus; 
samples from coastal Ec ua dor also have an anteromedian 
fl exus); the anteroloph is well developed and fused with the 
anterostyle on the labial cingulum and is separated from 
the anterocone by a per sis tent anterofl exus in A. xanthaeo-
lus or fused to the anterocone (anterofl exus reduced or ab-
sent) in A. galapagoensis; the protostyle is absent; and the 
paracone is usually connected by an enamel ridge to the 
posterior moiety of the protocone. M2 has a distinct pro-
tofl exus; the mesoloph is present in most individuals of A. 
xanthaeolus, but is more frequently reduced in A. galapa-
goensis, being narrow and short; the mesostyle is reduced 
or absent in some specimens; the protocone is connected 
only to the paracone (not to a median mure), producing 
a long and single mesofl exus (with wear the mesofl exus is 
present as a single internal fossette). M3 has a posteroloph 
and diminutive hypofl exus (the latter tending to disappear 
with moderate to heavy wear). The accessory labial root of 
M1 is often present.

The anteroconid of m1 is usually without an antero-
median fl exid; the anterolabial cingulum is present on all 
lower molars; the anterolophid is present on m1 but is ab-
sent on m2 and m3; the ectolophid is absent on m1 and m2 
but is not observable on m3 due to the diminutive size of 
this tooth. On m2, the mesolophid shows great individual 
and taxonomic variation: in A. galapagoensis, it is more 
frequently reduced and sometimes partially fused to the en-
toconid; in A. xanthaeolus, it is usually distinct on an un-
worn m1 but more frequently is reduced on m2; m2 has a 
small hypofl exid. The m3 is reduced and morphologically 
similar to m2. Both accessory lingual and labial roots of 
m1 are present; m2 and m3 each have two small anterior 
roots and one large posterior root.

The fi fth lumbar (17th thoracolumbar) vertebra has a 
well- developed anapophysis. The hemal arches of the sec-
ond and third caudal vertebrae have a posterior spinous 
pro cess. Patton and Hafner (1983) detailed structures of 
the stomach, glans penis and baculum, and male repro-
ductive organs. The stomach is hemiglandular and uni-
locular, without an extension of glandular epithelium into 
the corpus. The glans penis is of the complex type (sensu 
Hooper and Musser 1964); nonspinous tissue on the crater 
rim does not conceal bacular mounds, the dorsal papilla is 
spineless, and the urethral pro cesses is without subapical 
lobules. The baculum is a short and slender central bony 
digit capped by a small, trifi d cartilaginous tip. Only one 
pair of preputial glands is present.

synonyms :
Mus: Water house, 1839:66; part (description of galapa-

goensis); not Mus Linnaeus.
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duction limited by the quantity of rainfall. This species also 
shows considerable longevity, with maximum life spans of 
nearly two years as compared with continental Oryzomyini, 
which barely “survive for more than a year” (D. B. Harris 
and MacDonald 2007). Clifford and Hoogstraal (1980) re-
ported on tick (Ixodes) parasitism.

remarks :  It is unclear where on Chatham Island [= 
Isla San Cristóbal] C. Darwin collected the holotype of 
galapagoensis. Heller (1904) suggested that the specimen 
came from the eastern end of the island. However, itiner-
aries of the HMS Bea gle (FitzRoy 1839; Grant and Estes 
2009) indicate that, although the island was circumnavi-
gated from September 16– 22, 1835, the only night Dar-
win spent on the island (and when he most likely would 
have obtained this animal) was that of September 21– 22, 
near Cerro Brujo at the eastern end of Stephens Bay on the 
north- central coast, where the Bea gle was anchored.

Conspecifi city of the two putative taxa, galapagoensis 
Water house (from Isla San Cristóbal) and bauri J. A. Allen 
(from Isla Santa Fe) has been suggested at least since Os-
good (1929; see also Gyldenstolpe 1932; Cabrera 1961). 
Patton and Hafner (1983) provided convincing support for 
this hypothesis, based on qualitative and quantitative anal-
ysis of the skull and soft anatomy. So far, the only observ-
able difference between the specimen from Isla San Cris-
tóbal and those from Isla Santa Fe involves countershading 
of the tail (unicolored in the former and bicolored on the 
latter); this trait shows considerable individual variation in 
several species of sigmodontines and this may also be the 
case in this species.

hairs, with thick and very long ungual tufts. Pinnae small 
and rounded densely covered by short hairs. Mystacial vi-
brissae dense and thick but very short, not reaching pinnae 
when laid back. Skull medium sized (skull length 32.4– 
35.9 mm); rostrum long and narrow; zygomatic notch nar-
row and moderately deep; nasals generally with distinct 
narrow anterior projection and extending posteriorly be-
yond lacrimals; incisive foramina long (length range 6.2– 
7.7 mm) with nearly parallel- sided lateral margins (slightly 
wider medially; width range 2.2– 2.9 mm); posterior mar-
gins of foramina reaching level of anterocones of M1s.

Phallus elongate, with length/diameter ratio of 1.8. 
Male accessory reproductive glands consist of one pair of 
preputial, bulbourethral, ampullary, and vesicular glands 
and four pairs of prostates, similar to the situation in other 
oryzomyines (Patton and Hafner 1983).

distribution:  This species is restricted to the Gala-
pagos Archipelago of Ec ua dor, where it is known from 
only two islands (San Cristóbal and Santa Fe).

known localit ies  (Map 146): EC UA DOR: Gala-
pagos, Cerro Brujo, Bahia d’ Esteban, Isla San Cristóbal (= 
Chatham Island; type locality of Mus galapagoensis Water-
house), Isla Santa Fe (= Barrington Island), Barrington 
Cove (MVZ 145372).

subspecies: I treat Aegialomys galapagoensis as mono-
typic.

natural history:  There are few data available on 
the natural history of this species. The population from Isla 
San Cristóbal is probably now extinct (Osgood 1929; Heller 
1904; Patton and Hafner 1983). As a consequence, except for 
the limited information about the specimen from that island 
that Charles Darwin secured in 1835, all available data are 
from the population on Isla Santa Fe. Darwin (in Water house 
1839:66) commented that the species was “abundant,” and 
exclusive to Chatham Island (= Isla San Cristóbal). He also 
stated that A. galapagoensis “frequents the bushes, which 
sparingly cover the rugged streams of basaltic lava, near the 
coast, where there is no fresh water, and where land is ex-
tremely sterile.” Darwin did not visit Isla Santa Fe during 
the visit of the HMS Bea gle to the Galapagos. J. A. Allen 
(1892) mentioned that the species was common on Isla Santa 
Fe, where it was found “between the bushes near the shore, 
and also high up between grass and the lava rocks.” Based 
on data of other researchers, Patton and Hafner (1983) 
reported that total population size ranged from 1,000 to 
2,000 individuals and that the species “breeds during the 
rainy season, from January through April.” Clark (1980), 
who studied the ecol ogy of this species, positively correlated 
abundance with vegetation density, noting that food was 
a limiting resource. Clark (1980) also showed that males 
have larger home ranges than females and stated that repro-
duction takes place in March and May, with embryo pro-

Map 146    Selected localities for Aegialomys galapagoensis (●). The species 
is believed extinct from the eastern- most island (Isla San Cristóbal [= Chatham 
Island]).
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cisive foramina long (length range: 5.3– 8.6 mm), posterior 
margins usually reaching anterocones of M1s, anteroposte-
rior margins rounded, and lateral margins markedly wid-
est at midlength (width range: 1.7– 3.3 mm), tapering sym-
metrically both anteriorly and posteriorly; palate devoid of 
bony excrescences; mesopterygoid fossa rarely penetrating 
anteriorly between maxillae; auditory bullae very infl ated, 
and external auditory meatus wide; orbicular apophysis 
large and rounded.

distribution:  Aegialomys xanthaeolus is restricted 
to the arid coastal and montane areas from southwestern 
Ec ua dor to southern Peru, at elevations from sea level to 
above 2,500 m (in the upper Río Marañón valley of north-
ern Peru). Most of this range is covered by xerophytic veg-
etation, similar to other savanna- like landscapes in South 
America. On the coastal region of Peru and Ec ua dor, A. 
xanthaeolus occurs in the fog- shrouded “lomas,” where 
vegetation is supported by mist from the Pacifi c Ocean in 
otherwise barren coastal desert (Hueck 1972; Ellenberg 
1959).

selected localit ies  (Map 147): EC UA DOR: 
Guayas, Huerta Negra, 20 km ESE of Baláo, east of Tenguel 
(USNM 534361), Río Chongón, 1.5 km SE of Chongón 
(USNM 513544); Loja, Loja (USNM 461652); Los Ríos, 
Hacienda Santa Teresita (Abras de Mantequilla), ca. 12 km 
NE of Vinces (USNM 534364). PERU: Amazonas, 8 km 
WSW of Bagua (MVZ 135667); Ancash, 4 km by road 
NE of Chasquitambo, km 51 (UMMZ 155915); Areq-
uipa, Chavina, on coast near Acari, Lomos River (USNM 
277572); Cajamarca, Cajabamba, Malca (type locality of 
Oryzomys baroni J. A. Allen); Huánuco, Chinchao, Ha-
cienda Buena Vista (USNM 304533); Ica, Hacienda San 
Jacinto (type locality of Oryzomys xanthaeolus ica Os-
good); La Libertad, Pacasmayo (FMNH 19461), Trujillo 
(FMNH 19459); Lambayeque, 8 km S of Morrope (MVZ 
135670); Lima, 10 km ENE of Pucusana (MVZ 137594), 
Cerro Azul, Río Cañete Valley, 100 m from ocean (UMMZ 
161219), Lomas de Lachay, 22 km N and 11 km W of Can-
cay (MVZ 135665); Piura, Catacaos (USNM 304523); 
Tumbes, Tumbes (type locality of Oryzomys xanthaeolus 
Thomas).

subspecies :  Cabrera (1961) listed ica Osgood as a 
valid subspecies, limiting its range to southwestern Peru, 
with the nominotypical form distributed from the central 
Peruvian coast from Lima department northward. How-
ever, pending a review of the actual patterns of geographic 
variation, I regard A. xanthaeolus as monotypic.

natural history:  Few data are available on the 
natural history of A. xanthaeolus. The species is subject 
to producing ratadas, or local population explosions, at 
several different localities in Peru, where population den-
sity may range above 250 individuals per hectare. These 

The karyotype of specimens from Isla Santa Fe is 2n = 56 
and FN = 58 (A. L. Gardner and Patton 1976); that for ani-
mals from Isla San Cristóbal is unknown.

Aegialomys xanthaeolus (Thomas, 1894)
Yellowish Aegialomys

synonyms:
Oryzomys xanthaeolus Thomas, 1894b:354; type locality: 

“Tumbez [= Tumbes, Depto. Tumbes], N. Peru.”
[Oryzomys] xantholaeus E.- L. Trouessart, 1897:527; in-

correct subsequent spelling of Oryzomys xanthaeolus 
Thomas.

Oryzomys baroni J. A. Allen, 1897c:117; type locality: 
“Malca, Cajabamba, alt. 8000 feet,” [on road from 
Cajabamba to San Marcos; Stephens and Traylor 1983] 
Cajamarca, Peru.

[Oryzomys (Oryzomys)] xantholaeus E.- L. Trouessart, 
1904:419; name combination and incorrect subsequent 
spelling of xanthaeolus Thomas.

[Oryzomys (Oryzomys)] baroni: E.- L. Trouessart, 1904: 
419; name combination

Oryzomys xanthaeolus baroni: Osgood, 1914b:157; name 
combination.

Oryzomys xanthaeolus xanthaeolus: Gyldenstolpe, 1932a: 
23; name combination.

Oryzomys xanthaeolus ica Osgood, 1944:192; type local-
ity “Hacienda San Jacinto, near Ica, Province of Ica, 
southwestern Peru.”

Oryzomys xantheolus Cabrera, 1961:396; incorrect subse-
quent spelling of xanthaeolus Thomas.

Oryzomys xantheolus ica: Cabrera, 1961:396; name com-
bination and incorrect subsequent spelling of xanthaeo-
lus Thomas.

Oryzomys xantheolus xantheolus: Cabrera, 1961:397; 
name combination and incorrect subsequent spelling of 
xanthaeolus Thomas.

[Aegialomys] xanthaeolus: Weksler, Percequillo, and Voss, 
2006:5; fi rst use of current name combination.
description:  Dorsal fur long, dense, and lax, but 

comparatively shorter than in A. galapagoensis. In some Ec-
ua dorean samples, ventral pelage with gular and/or pectoral 
patch of self- colored white or cream hairs. Tail varies from 
bicolored (most Peruvian samples) to unicolored or weakly 
bicolored (several Ec ua dorean samples), and longer than 
head and body length. Hindfoot medium in length (range: 
27– 38 mm), with sparse to dense (in some Peruvian speci-
mens) ungual tufts, and short to equal to claw length (in few 
specimens tufts exceed claws). Skull highly variable in size 
(skull length 29.2– 38.9 mm), but shape conserved across 
geographic samples. Anterior margins of nasals rounded 
(without distinct pro cess observed in A. galapagoensis), 
with posterior margins not extending behind lacrimals; in-
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Genus Amphinectomys Malygin, 1994
Marcelo Weksler and Michael Valqui

Amphinectomys is a monotypic genus found thus far in 
only two localities in the lowland Amazon forests of the 
Ucayali- Amazon- Yavarí interfl uvial region of eastern Peru. 
Very little is known about its ecol ogy, systematics, or con-
servation status, and more collecting effort targeted at this 
taxon is needed. The following description is based on a 
translation of Malygin et al. (1994) and the accompanying 
illustrations.

These semiaquatic rats are large (head and body length 
187– 190 mm) and heavy (mass 214– 225 g), with the tail 
length similar to the combined head and body length (tail 
length 173– 206 mm), long and robust hindfeet (hindfeet 
53– 54 mm), and short ears (ear length 24 mm). The body 
pelage is very soft, shiny, and glossy, with long dorsal hair 
(length 22 mm) and dense underfur. The dorsal color is 
dark brown to fulvous brown, sides are more ochraceous, 
and the venter is white- grayish, with hairs gray at their 
bases (except the chin and throat, where hairs are com-
pletely white). The limits of the lateral and ventral colors 
are sharply delineated, creating a conspicuous counter-
shading effect. The mystacial vibrissae are dense and very 
long, extending beyond the pinnae when laid back. The 
pinnae are small, only slightly hair, appear superfi cially na-
ked, and are dark brown. The manus and pes are covered 
dorsally with short, pale hairs. Digits II– IV of the hindfeet 
are much longer than I and V. Large webs of skin are pres-
ent on the manus and pes between digits II, III, and IV, 
extending to the base of the claws. Natatory fringes are 
present along medial plantar margins of the metatarsus 
and digits I and II, and along lateral plantar margins of 
digits IV and V. The tail is dark, unicolored, and sparsely 
haired, with dark brown hairs forming a small brush, but 
not a well- developed pencil, at the tip. There are eight pairs 
of mammae, one each in inguinal, abdominal, postaxial, 
and pectoral positions.

The skull is robust, and deep zygomatic notches fl ank 
the rostrum. The nasals have squared or gently rounded 
posterior margins, extending posteriorly to approximately 
the same level as, or slightly beyond, the lacrimals, which 
usually have much longer maxillary than frontal sutures. 
The interorbital margins converge anteriorly and possess 
weakly developed, overhanging supraorbital crests. The 
frontosquamosal suture is colinear with the frontoparietal 
suture (the dorsal facet of the frontal is not in contact with 
the squamosal). The parietal has a broad lateral expan-
sion, a large portion dipping below the temporal ridge. The 
interparietal is narrow and wedge shaped. The zygomatic 
arches are slightly convergent anteriorly and widest poste-
riorly; the jugal is robust and not constricted at its middle, 

numbers are among the largest observed for several spe-
cies of sigmodontine rodents as well as marsupials in South 
America (Jaksic and Lima 2003). Aegialomys xanthaeolus 
is host to the fl agellate protozoan Trypanosoma rangeli (C. 
M. Pinto et al. 2006).

remarks :  This species exhibits notable variation in 
size throughout its range, variation that stimulated the rec-
ognition of supposed new species (O. baroni J. A. Allen) or 
subspecies (xanthaeolus ica Osgood). Several authors (e.g., 
Osgood 1914b; Cabrera 1961; Musser and Carleton 1993, 
2005) have questioned the validity of these taxa at any level, 
specifi c or subspecifi c, although Weksler et al. (2006) sug-
gested that A. xantheolus may be a composite. In par tic u lar, 
these latter authors noted that animals from the Ec ua dorean 
coast are smaller in size and possess several distinctive fea-
tures, such as the absence of a subsquamosal fenestra, a mas-
toid with a posterodorsal fenestra, and the presence of an 
anteromedian fl exus on M1. Although these features appear 
diagnostic, further comparisons with larger series are needed 
to ascertain whether these Ec ua dorean animals represent an 
undescribed lineage of Aegialomys. Thorough analyses can 
also determine whether other biological entities are hidden in 
what is now called A. xanthaeolus, and to which the specifi c 
epithets baroni and ica could be applied. Preferably, future 
research will include both karyotypic and molecular analyses 
in addition to morphological comparisons.

Map 147    Selected localities for Aegialomys xantheolus (●). Contour 
line = 2000 m.
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The climate of the region is typical of rainforest close to the 
equator, with a mean temperature around 26.5°C, a mean 
rainfall for San Pedro around 2,500 mm, and somewhat 
drier climate at Jenaro Herrera. Locals recognize a short 
“dry season,” in which the monthly rainfall is sometimes 
below 100 mm; however, rain falls throughout the year. 
Both places are close to true várzea forests, although they 
are beyond the direct infl uence of seasonal fl ooding that, 
depending the relative water height, begins in November– 
December and ends in May– June. Deforestation is very lo-
calized and scattered, and the area still retains a very diverse 
mammal community (Valqui 2001). At both localities, A. 
savamis was trapped close to a small creek in primary for-
est. The San Pedro specimen was caught in the streambed 
of a small permanent creek (water 0.5– 1 m across, 0.5 m 
deep), connected by a gentle slope to a 3– 4 m higher lying 
terrain. Although streams inside the forest are often cov-
ered by a dense canopy of evergreen trees, as in this case, 
poorly drained areas are dominated by palms (Scheelea sp., 
Jessenia sp.), and the canopy is not as dense. The morpho-
logical adaptations shown by Amphinectomys (extensive 
interdigital webbing, long dense hair) suggest a high spe-
cialization for amphibious life.

remarks :  Malygin et al. (1994) posited that the clos-
est relative of Amphinectomys savamis  were the water rats 
of the genus Nectomys, which are similar in size and adapta-
tions. Compared to Nectomys, the pelage is longer, darker, 

so the maxillary and squamosal pro cesses of the zygoma 
are not in contact. The zygomatic plates lack an anterodor-
sal spinous pro cess, and their posterior margins are level 
with the alveoli of the M1s. Incisive foramina are broad, 
short, and teardrop shaped, terminating well anterior to 
the alveolar line of the M1s. The palatal bridge is long, 
extending well behind the third molars and possessing con-
spicuous posterolateral palatal pits. The bony roof of the 
mesopterygoid fossa is perforated by reduced and narrow 
sphenopalatine vacuities. The postglenoid foramen is large 
and rounded, but the subsquamosal fenestra is absent or 
vestigial. The mandible is short and deep, with a large fal-
ciform coronoid pro cess slightly higher than the condyloid 
pro cess. The capsular pro cess is not pronounced, and the 
anterior masseteric ridge reaches the level of the procingu-
lum of m1s. Upper incisors are orthodont.

synonym:
Amphinectomys Malygin, 1994:198; type species Amphi-

nectomys savamis Malygin, 1994, by original designation.
remarks :  Based both on nucDNA IRBP sequences 

and discrete morphological characters, Weksler (2006) found 
Amphinectomys as sister to Nectomys squamipes and Nec-
tomys apicalis, but analyses that include a comprehen-
sive sampling of Nectomys are necessary for phyloge ne tic 
corroboration of Amphinectomys as a genus distinct from 
Nectomys.

Amphinectomys savamis Malygin, 1994
Ucayali Water Rat

synonym:
Amphinectomys savamis Malygin, 1994:198; type local-

ity “7 km east Jenaro Herrera, right bank of Río Ucayali 
(04°55′S, 73°45′W) in the province Requena, Department 
of Loreto, Peru” [translation from the original in Rus sian].
description:  As for the genus.
distribution:  Amphinectomys savamis is known 

from only two localities in the lowland Amazon rainforest 
of the Ucayali- Amazon- Yavarí interfl uvial region of east-
ern Peru.

selected localit ies  (Map 148): PERU: Loreto, 
7 km E of Jenaro Herrera, right bank Río Ucayali (type 
locality of Amphinectomys savamis Malygin); San Pedro, 
80 km NE of Jenaro Herrera (MV 970045).

subspecies :  We treat Amphinectomys savamis as 
monotypic.

natural history:  The two collecting sites of Am-
phinectomys are part of the uninterrupted lowland tropical 
forest of the Ucayali- Amazon- Yavarí interfl uvial region. The 
holotype was collected in 1991 (Malygin et al. 1994). The 
second known specimen was trapped in June 1997 in the Ta-
huayo valley, a right tributary of the Río Amazonas north-
east of the Jenaro Herrera biological station (Valqui 2001). 

Map 148    Selected localities for Amphinectomys savamis (●). Contour 
line = 2,000 m.
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grades from whitish or weakly buffy grizzled to an almost 
pure white, buffy, or buffy- yellow. The length of hair on 
the tail varies from short to long among species; in some 
species, the tail is unicolored, but C. langguthi has a dis-
tinctly bicolored tail. Dense, brown hairs with buffy or or-
ange tips cover both surfaces of the pinnae. The mystacial 
vibrissae are very dense and long, extending past the ears 
when laid back; the most dorsal vibrissae are dark brown 
with golden tips, and the most ventral are entirely white.

The skull of all species is robust, with the average  total 
length from 29.4– 40.4 mm. The rostrum is short and nar-
row, and fl anked by deep and wide zygomatic notches; 
rostral fossae (the dorsal margins of the nasolacrimal fo-
ramina that are confl uent with the zygomatic notches; see 
Percequillo et al. 2008) are moderately to deeply excavated. 
The zygomatic plates range from narrow (2.8 mm) to wide 
(4.4 mm), with their anterior margins straight or slightly 
concave; zygomatic spines are present in some species but 
are predominantly rounded. The interorbital region di-
verges strongly posteriorly; the supraorbital margins form 
a distinctly projecting shelf. The braincase is long, with a 
well- developed temporal crest. Incisive foramina are very 
long (6.1– 8.3 mm), their lateral margins broadest at mid-
length, and both ends acutely pointed . The palate is long 
and wide, typically with multiple posterolateral palatal pits 
located in very deep and wide depressions. The roof of the 
mesopterygoid fossa is perforated by small to very large 
sphenopalatine vacuities, except in C. marinhus and C. ma-
racajuensis. The anterior border of the mesopterygoid fossa 
reaches the level of the alveoli of the M3s in younger indi-
viduals, a condition that persists in some adults. The stape-
dial foramen is minute or absent, and both the squamoso-
alisphenoid groove and sphenofrontal foramen are absent, 
confi guring carotid circulatory pattern 3 of Voss (1988). 
The buccinator- masticatory and accessory oval foramina 
are confl uent, thus the alisphenoid strut is absent, in all but 
one species (C. scotti). The postglenoid foramen is narrow 
and the subsquamosal fenestra a small aperture in most 
species, being obliterated in C. scotti. The suspensory pro-
cess of the squamosal is absent, and the tegmen tympani is 
short and may or may not overlap the squamosal. Auditory 
bullae are small and globose, with a distinct stapedial pro-
cess that may or may not overlap the squamosal.

The mandible has a low coronoid pro cess that is nearly 
triangular and equal in height to the condyloid pro cess. 
The angular pro cess does not reach past the condyloid 
pro cess posteriorly. Both superior and inferior notches are 
shallow, and a capsular projection of the lower incisor is 
present in adult specimens.

The upper incisors are opisthodont. The molars are pen-
talophodont or tetralophodont, and low crowned; the main 
cusps are arranged in opposite pairs, and the labial and lin-

shinier, denser, and more colorful; the feet are whiter, and 
the webbing of the hindfeet extends farther up the digits; 
and the ear is longer. See, however, the earlier remarks re-
garding the need for additional molecular information to 
establish the phyloge ne tic identity of Amphinectomys. The 
coordinates given in Malygin’s description also place the 
type locality about 8 km west of Jenaro Herrera, not east of 
the station. Malygin et al. (1994) reported the karyotype as 
2n = 50, FN = 56.

Genus Cerradomys Weksler, Percequillo, 
and Voss, 2006
Alexandre R. Percequillo

Species of Cerradomys occur in the open vegetation belt 
that crosses South America from northeastern Brazil to 
southeastern Bolivia and northwestern Paraguay. The 
Caatinga, Cerrado, and Chaco biomes form this area, 
also known as the “dry diagonal” (see L. P. Costa 2003). 
This is the one of the few genera of Oryzomyini, along 
with Aegialomys, Holochilus, Pseudoryzomys, and a few 
others, that occupies these open and drier habitats. Nev-
ertheless, the species of Cerradomys are predominantly 
associated with forested habitats that occur throughout 
this region, including gallery forests, moist semidecidu-
ous forest patches (brejos), and woodland savannas (cer-
radão). There are two exceptions to this pattern: in north-
eastern and south- central Brazil, three species penetrate 
the coastal Atlantic Forest, including the distinctive rest-
inga vegetation on sandy coastal soils, with the extension 
of two of these possibly due to anthropogenic habitat 
alteration. In the central Brazilian Cerrado, one species 
inhabits the cerrado/campo cerrado ecotone, a more open 
habitat.

The present account is based primarily on Percequillo 
et al. (2008), supplemented by the studies of Bonvicino et al. 
(1999), Bonvicino and Moreira (2001), Langguth and Bon-
vicino (2002), Bonvicino (2003), and Tavares et al. (2011). 
Additional details on morphological variation, taxonomy, 
and molecular- based phyloge ne tic relationships can be 
found in these publications.

Species of Cerradomys are large (head and body length 
119– 185 mm) with the tail much longer than the head 
and body (tail length 129– 210 mm). The hindfeet are ro-
bust but vary considerably in length (20– 43 mm); ungual 
tufts are short and dense but do not conceal the claws. 
The dorsal fur is long and dense, ranging in color from 
buffy- yellow grizzled with dark brown to buffy- orange 
grizzled with black, and contrasting greatly with the paler 
ventral pelage. In some species, the coloration of the head 
contrasts with that of the body, being grayish to grizzled 
reddish versus orangish to brown. The ventral coloration 
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Holochilus: C. O. da C. Vieira, 1953:134; part; not Holo-
chilus Brandt.

Cerradomys Weksler, Percequillo, and Voss, 2006:8; type 
species Hesperomys subfl avus Wagner, by original 
designation.

KEY TO THE SPECIES OF CERRADOMYS:
1. Roof of mesopterygoid fossa perforated by medium- 

sized to large sphenopalatine vacuities  . . . . . . . . . . . . 2
1′. Roof of mesopterygoid fossa completely ossifi ed, unper-

forated by vacuities or perforated by very small vacu-
ities. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

2. Head grayish and back orangish to reddish; tail mod-
erately covered with hairs, uniformly colored or bicol-
ored; hindfeet large and covered by sparse brown and 
brown/white hairs; alisphenoid strut absent; subsqua-
mosal fenestra present; mesoloph and mesolophid well 
developed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2′. Head and back grayish; tail well- furred and sharply bi-
colored; hindfeet small, entirely and densely covered by 
short white hairs; alisphenoid strut present; subsquamo-
sal fenestra absent in adults; mesoloph reduced; mesolo-
phid reduced or absent . . . . . . . . . . .Cerradomys scotti

3. Sphenopalatine vacuities long and wide, extend-
ing through pre- and basisphenoid, exposing the 
orbitosphenoid; 2n not 50, or if so then FN 60 or 
greater  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3′. Sphenopalatine vacuities short and narrow, restricted 
to the presphenoid, barely exposing the orbitosphe-
noid; bony tube with distinct medial projection; very 
deep posterolateral palatal pits, recessed in deep palatal 
fossa; tail bicolored; 2n = 50, FN = 56 . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .Cerradomys langguthi

4. Sphenopalatine vacuities long but narrow; ratio of dia-
stemal length to condylobasilar length <28.9%; M1 
broad, width >1.5 mm; 2n = 54, FN = 62 . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .Cerradomys subfl avus

4′. Sphenopalatine vacuities long but wide; ratio of diaste-
mal length to condylobasilar length >30%; M1 narrow, 
width >1.45 mm; 2n = 50 or 54, FN = 62– 63 or 66  . . . 5

5. Tail with sparse hairs but large scales (14 per cm at mid-
tail); lacrimals broad and posterolaterally expanded; su-
praorbital and lambdoidal crests pronounced; 2n = 54, 
FN = 66. . . . . . . . . . . . . . . . . . . . . Cerradomys goytaca

5′. Tail more hirsute and with small scales (16– 18 per cm 
at midtail); lacrimals diminutive and sometimes absent; 
supraorbital and lambdoidal crests slender and small; 
2n = 50, FN = 62– 63  . . . . . . . . . . . . . Cerradomys vivoi

6. Mesolophid reduced or absent and posterolophid ab-
sent; 2n = 58, FN = 54 . . . . . . . . .Cerradomys marinhus

6′. Mesolophid and posterolophid well developed; 2n = 58, 
FN = 58. . . . . . . . . . . . . . . . Cerradomys maracajuensis

gual fl exi interpenetrate only slightly at the median molar 
plane. The paracone is connected medially to the protocone 
on both M1 and M2, not to the median mure, confi guring 
a long and obliquely oriented parafossette. The posteroloph 
is long, fusing to the metacone only after extensive wear. 
One species (C. scotti) exhibits various degrees of reduction 
of both mesolophs and mesolophids, these structures being 
absent in some individuals. The M1 has four roots, one 
anterior, one posterior, and two accessory rootlets, and M2 
and M3 each have two roots.

The phallus is very elongate. The distal cartilaginous 
baculum is extremely reduced and bidigitate due to the 
absence of a central digit; the cartilaginous baculum ex-
tends distal to the body of the glans penis. The bony bacu-
lum is extremely elongated, with its cartilaginous portion 
about one- eighth the length of its osseous portion. Urethral 
ventral fl aps and dorsal papilla are absent. Small spines 
densely ornament the phallus’s epidermis. The stomach is 
unilocular and hemiglandular.

The genus Cerradomys currently includes seven species: 
C. goytaca, C. langguthi, C. maracajuensis, C. marinhus, C. 
scotti, C. subfl avus, and C. vivoi. However, based on recent 
morphological, karyological, and molecular evidence (Per-
cequillo 1998, 2003; Bonvicino et al. 1999; Bonvicino and 
Moreira 2001), the genus is clearly more diverse, with sev-
eral additional forms requiring formal description. Tavares 
et al. (2011) recognized two informal groups of these species 
based on shared external and cranial characters. One group, 
comprising C. maracahuensis, C. marinhus, and C. scotti, is 
characterized by a homogeneously olivaceous dorsal pelage 
that does not contrast sharply with the yellowish buff ven-
tral color, a completely ossifi ed bony roof of the mesoptery-
goid fossa, and a proportionally larger opening to the ali-
sphenoid canal (larger than the outline of M3). The second 
group, including C. goytaca, C. langguthi, C. subfl avus, and 
C. vivoi, has shorter dorsal and ventral fur, a sharper con-
trast between the dorsal and ventral colors, medium- sized to 
large sphenopalatine vacuities, and a smaller opening of the 
alisphenoid canal (equal to or less than the outline of M3). 
The limited molecular sequence data available (Percequillo 
et al. 2008), while not including all species, are at least con-
sistent with these morphological groupings.

synonyms:
Mus: Lund, 1840:279; part (description of vulpinus); not 

Mus Linnaeus.
Hesperomys: Wagner, 1842c:362; part (description of sub-

fl avus); not Hesperomys Water house.
Calomys: Fitzinger, 1867b:86; part (listing of vulpinus); 

not Calomys Water house.
Oryzomys: E.- L. Trouessart, 1897:526; part (listing of vul-

pinus as synonym of vulpinoides Schinz); not Oryzomys 
Baird.
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in the open shrublands that are distributed as vegetation 
islands in sandy plains. It is most common in patches of 
Clusia hilariana (Clusiaceae), the largest tree in these shru-
bland patches. Specimens have also been taken in forests 
that develop in more humid terrain and near lagoons. This 
species plays an important role as a seed predator of the 
palm Allagoptera arenaria (Grenha et al. 2010). Specimens 
 were captured in traps placed on limbs up to 2 m above the 
ground, suggesting some degree of arboreal activity. Nests 
 were found on tree branches and tangled bromeliads (Ber-
gallo et al. 2005). Dense litter is also likely used as shelter. 
Pregnant females  were captured in April and September, 
each with four embryos. In the laboratory, litters consisted 
of four to fi ve pups; eyes and external ears opened four to 
nine days following birth, with different growth rates in 
the two sexes. Both macronyssid (Ornithonyssus sp.) and 
laelapid mites (Laelaps manguinhosi, Gigantolaelaps goya-
nensis, and G. vitzthumi) parasitize this species (Bergallo 
et al. 2004). One individual was found with a botfl y larva 
(Diptera, Cuterebridae).

remarks :  Among the diagnostic features given by 
Tavares et al. (2011) in their description of C. goytaca 
is a unique karyotype with 2n = 54 and FN = 66, includ-
ing a single large acrocentric pair and four small biarmed 
pairs in the autosomal complement, a large subtelocen-
tric X chromosome, and a medium- sized acrocentric Y 
chromosome.

Cerradomys goytaca Tavares, Pessôa, 
and Gonçalves, 2011
Goytacá Cerradomys

synonym:
Cerradomys goytaca: Tavares, Pessôa, and Gonçalves, 

2011:647: type locality “Parque Nacional Restinga de 
Jurubatiba, municipality of Carapebus, Rio de Janeiro, 
Brazil, 22°15′28′′S, 41°39′49′′W, 1 m altitude.”
description:  Small, with head and body length 

116– 166 mm, tail length 130– 181 mm. Dorsal pelage 
short, overall color orange grizzled with brown; head 
color grayish, especially around eyes and on cheeks; ven-
ter whitish and covered by short and sparse hairs with 
pale gray to brownish gray bases. Tail markedly bicol-
ored, with completely unpigmented hairs and scales on 
ventral surface along proximal portion, and uniformly 
dark above; scales large, with modal number 14 per cm 
near base. Ungual hair tufts over claws rarely exceed claw 
length. Skull large and robust; rostrum broad, lacrimals 
broad; zygomatic arches wide; supraorbital ridges that 
extend almost to occipital crest along temporal region 
prominent; palatal fossae deep with complex and broad 
posteropalatal pits; mesopterygoid roof with wide and 
large sphenopalatine vacuities extending broadly along 
presphenoid and alisphenoid (exposing the orbitosphe-
noid); no alisphenoid strut; small posterior opening of 
alisphenoid canal; and relatively narrow upper molars. 
Cerradomys goytaca larger in most craniodental mea sure-
ments than C. langguthi and C. vivoi, and signifi cantly 
larger than samples of C. subfl avus in length of diastema 
and breadth of rostrum.

distribution:  Cerradomys goytaca is known from 
only fi ve localities in coastal Espírito Santo and Rio de Ja-
neiro states, Brazil.

selected localit ies  (Map 149): BRAZIL: Es-
pírito Santo, Praia das Neves, Presidente Kennedy (MNRJ 
67543); Rio de Janeiro, Parque Nacional da Restinga 
de Jurubatiba, Carapebus (type locality of Cerradomys 
goytaca Tavares, Pessôa, and Gonçalves, 2011), Restinga 
de Iquipari- Grussai, Grussai, São João da Barra (MNRJ 
73261), Restinga do Faroizinho, Farol de São Tomé, Cam-
pos dos Goytacazes (MNRJ 73276), Sítio Santana, Beira 
de Lagoa, Quissamã (MNRJ 73198).

subspecies :  Cerradomys goytaca is monotypic.
natural history:  All known collecting locali-

ties are in the narrow sandy plains covered by distinctive 
shrubby and open vegetation, locally known as restin-
gas, along the Atlantic coast of south- central Brazil (see 
D. Araújo 1992; Oliveira- Filho and Fontes 2000). Cerra-
domys goytaca is one of the most abundant small mam-
mals in the Parque Nacional da Restinga de Jurubatiba, 
occurring in most plant formations but at higher densities Map 149    Selected localities for Cerradomys goytaca (●).
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(Percequillo et al. 2008), as based on mtDNA cytochrome-
b sequences. Cranially, C. langguthi exhibits short and nar-
row sphenopalatine vacuities that barely expose the orbi-
tosphenoids; C. subfl avus and C. vivoi, in contrast, have 
long and narrow or long and wide vacuities, respectively. 
There are also noticeable quantitative differences among 
these three species, with C. subfl avus being signifi cantly 
larger and more robust, C. vivoi of intermediate size, and 
C. langguthi the smallest.

The karyotype of C. langguthi is variable in diploid 
number (2n = 46 or 48– 50) but constant in fundamental 
number (FN = 56), with the variation in diploid number 
due to multiple centric fusions that are polymorphic in 
some populations (Maia and Hulak 1981; Bonvicino et al. 
1999; Percequillo et al. 2008).

Cerradomys maracajuensis (Langguth 
and Bonvicino, 2002)
Maracaju Cerradomys

synonyms:
Oryzomys maracajuensis Langguth and Bonvicino, 2002: 

292; type locality “Brazil, Mato Grosso do Sul, Munici-
pality of Maracaju (approx. 21°38′S, 55°09′W) Fazenda 
da Mata.”

Cerradomys langguthi Percequillo, Hingst- Zaher, 
and Bonvicino, 2008
Langguth’s Cerradomys

synonym:
Cerradomys langguthi: Percequillo, Hingst- Zaher, and 

Bonvicino, 2008:13; type locality “Corredor São João- 
Fazenda Pacatuba, Sapé, State of Paraíba, Brazil, at ca. 
07°02′S, 35°09′W.”
description:  Small, with head and body length 

119– 153 mm, tail length 144– 195 mm. Dorsal pelage short 
and dense; body color orange grizzled with brown; head 
color contrastingly grayish; ventral body color grayish or 
slightly yellowish. Skull with short and narrow sphenopal-
atine vacuities, restricted to presphenoid and thus partially 
exposing orbitosphenoid; no alisphenoid strut; palatal fos-
sae deep (complex posterolateral palatal pits).

distribution:  Cerradomys langguthi occurs from 
the left bank of the Rio São Francisco through the Brazil-
ian states of Pernambuco, Paraíba, Ceará, and Maranhão. 
In Pernambuco, Paraíba, and Ceará, rec ords extend from 
the coastal lowlands to the interior highlands and moun-
tain ranges; in Maranhão, the species is associated with 
lowlands of the central portion of the state.

selected localit ies  (Map 150): BRAZIL: 
Ceará, Sítio Friburgo, Serra de Baturité, Pacoti (MZUSP 
[ARP 11]); Maranhão, Fazenda Lagoa Nova (MPEG 
23482); Paraíba, João Pessoa (UFPB 31), Fazenda Pa-
catuba, Sapé, Corredor São João (type locality of Cer-
radomys langguthi Percequillo, Hingst- Zaher, and Bon-
vicino); Pernambuco, Buíque, Sítio Mata Verde (MZUSP 
20604), Exu (MZUSP 18900), Fazenda Saco IBA, 6.6 km 
NNE of Serra Talhada (MZUSP 18905), São Vicente Fer-
rer (UFPB 19).

subspecies :  Cerradomys langguthi is monotypic.
natural history:  Cerradomys langguthi inhabits 

several vegetation types, including the coastal lowland hu-
mid Atlantic Forest (locally called zona da mata), the open 
and relatively dry forests (locally called agreste) in the zone 
between the more humid and dense coastal forest and the 
more open and drier Caatinga, the Caatinga, and the for-
ests restricted to humid slopes of mountain ranges in areas 
of Caatinga (brejos).

This species is associated with sugarcane plantations, 
near humid and mesic areas in Ceará and Pernambuco 
states (Paiva 1973; Mares, Willig et al. 1981); with natural 
and cultivated fi elds, where the rats construct nests in the 
wetter grass patches (Karimi et al. 1976); and with sec-
ondary forests and shade- grown coffee plantations on the 
slopes of Serra de Baturité (a typical brejo) in Ceará state 
(Percequillo et al. 2008).

remarks :  In the genus, C. langguthi is nested in a 
monophyletic group along with C. vivoi and C. subfl avus 

Map 150    Selected localities for Cerradomys langguthi (●) and Cerradomys 
vivoi ( ).
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(2003) hypothesized that C. marinhus and C. maracajuen-
sis form the most basal clade of the genus.

Cerradomys marinhus (Bonvicino, 2003)
Marinho’s Cerradomys

synonyms:
Oryzomys marinhus Bonvicino, 2003:84; type locality 

“Fazenda Sertão do Formoso (known formerly as Fa-
zenda Jucurutu, 14°40′20′′S 45°49′71′′ [sic] W, alti-
tude around 775 m), Jaborandi municipality, Goiás, Bra-
zil” (corrected to Bahia state, at coordinates 14°48′S, 
45°57′W; see comment under Remarks).

[Cerradomys] marinhus: Weksler, Percequillo, and Voss, 
2006:8; fi rst use of current name combination.
description:  Large, with head and body length 

153– 179 mm; tail longer than body (length 198– 212 mm); 
hindfeet long and robust (length 38– 43 mm). Dorsal body 
color coarsely grizzled, buffy brown to orange brown; ven-
tral body color grayish to buffy to yellowish gray. Skull 
with shallow rostral fossae; roof of mesopterygoid fossa ei-
ther fully ossifi ed or with small and narrow sphenopalatine 
vacuities; palate with shallow fossae and large posterolat-
eral palatal pits; mesolophid of m3 reduced or absent.

distribution:  Cerradomys marinhus is known only 
from two localities, one each in Bahia and Minas Gerais 
states, Brazil.

selected localit ies  (Map 152): BRAZIL: Ba-
hia, Fazenda Sertão do Formoso (type locality of Oryzo-

[Cerradomys] maracajuensis: Weksler, Percequillo, and 
Voss, 2006:8; fi rst use of current name combination.
description:  Large, head and body length 140– 

185 mm, and tail length 171– 227 mm; hindfeet long and ro-
bust, 34– 43 mm; dorsal body color coarsely grizzled, buffy 
brown to orange brown, and ventral body color grayish to 
buffy to yellow gray. Skull with shallow rostral fossae; roof 
of mesopterygoid fossa with small and narrow sphenopala-
tine vacuities or fully ossifi ed; palatal fossae shallow, with 
large posterolateral palatal pits; palatal excrescences devel-
oped; all lower molars with well- developed mesolophids 
(but narrow and reduced in some individuals from Bolivia). 
Phallus lacks central cartilaginous digit of distal baculum.

distribution:  Cerradomys maracajuensis occurs in 
open vegetation habitats of central South America, includ-
ing the Cerrado in Brazil, the eastern Chaco and grasslands 
of Paraguay (see D’Elía, Pardiñas, Jayat, and Salazar- Bravo 
2008), the Cerrado and Chaco Boreal of Bolivia, and the is-
lands of open, Cerrado- like vegetation in southern Peru. Ele-
vational range is from 100 m (Tacuatí, Paraguay) to 1,750 m 
(Pitiguaya, Bolivia), with most rec ords from the lowland.

selected localit ies  (Map 151): BOLIVIA: Beni, 
Boca del Río Baures (AMNH 210227), Pampa de Meio, Rio 
Itenéz (AMNH 210024); La Paz, Pitiguaya, Río Unduavi 
(AMNH 72641). BRAZIL: Mato Grosso, 264 km N of Xa-
vantina, Serra do Roncador (BM 81.450); Mato Grosso do 
Sul, Fazenda Primavera, Bataiporã (MZUSP 28766); Minas 
Gerais, Reserva do Jacob, Nova Ponte (UFMG 1970). PAR-
AGUAY: Paraguarí, Sapucay (BM 3.2.3.9). PERU: Puno, 
Aguas Claras camp, Río Heath (USNM 579688).

subspecies :  Cerradomys maracajuensis is monotypic.
natural history:  Cerradomys maracajuensis has 

been collected in “woods,” “bush and grass,” “brush pile 
in grass at edge of rice fi eld,” “brush- swampy,” “forest,” 
and “brush and grass” (R. M. Gilmore, from AMNH and 
MNRJ museum labels on specimens collected near the type 
locality), dense shrubby and grassy fi elds (cleared forest) 
and adjacent dense forest (G. Schmitt, AMNH labels), gal-
lery forest (Langguth and Bonvicino 2002), and seasonally 
fl ooded pampas (Emmons et al. 2006). Pregnant females 
 were caught in Bolivia during June and September, with 
two and four embryos (S. Anderson 1997).

remarks :  A recently described species, C. maraca-
juensis is readily distinguishable from other members of 
the genus (with the exception of C. marinhus) by its larger 
size and long tail, longer and more robust hindfeet, shal-
lower rostral fossae, narrower zygomatic notches, de-
veloped palatal excrescences, and fully ossifi ed roof of 
mesopterygoid fossa (small sphenopalatine vacuities are 
present in some Bolivian and Paraguayan specimens). An-
other diagnostic feature of C. maracajuensis is the 2n = 56 
and FN = 54 karyotype (Bonvicino et al. 1999). Bonvicino 

Map 151    Selected localities for Cerradomys maracajuensis (●). Contour 
line = 2,000 m.
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Cerradomys marinhus and C. maracajuensis  were re-
covered as sister taxa in a molecular phyloge ne tic analysis 
with high bootstrap support (Bonvicino and Moreira 2001; 
Bonvicino 2003), and perhaps not surprisingly because the 
two species are remarkably similar in body and skull size, 
overall pelage color, and qualitative skull characters (e.g., 
shallow rostral fossae, ossifi ed mesopterygoid fossa roof, 
and presence of palatal excrescences; see Percequillo et al. 
2008). The karyotype of C. marinhus consists of 2n = 56 
and FN = 54, with an entirely uniarmed autosomal set 
whereas that of C. maracajuensis is 2n = 56 and FN = 58, 
with two metacentric pairs (Bonvicino 2003). The absence 
of a mesolophid on m1 is the only diagnostic feature sepa-
rating C. marinhus from C. maracajuensis.

Cerradomys scotti (Langguth and Bonvicino, 2002)
Lindbergh’s Cerradomys

synonyms:
Oryzomys scotti Langguth and Bonvicino, 2002:290; type 

locality “Brazil, Goiás: municipality of Corumbá de 
Goiás (approx. 15°54′S, 48°48′W), Morro dos Cabelu-
dos [= Morro de Cabeludo].”

Oryzomys andersoni Brooks, Baker, Vargas, Tarifa, Arani-
bar, and Rojas, 2004:3; type locality “Pozo Mario, Es-
tancia Las Conchas, Santa Cruz, Bolivia; 17°35′46.9′′S; 
59°30′20.5′′W.”

[Cerradomys] scotti: Weksler, Percequillo, and Voss, 2006:8; 
fi rst use of current name combination.
description:  Medium sized, with head and body 

length 125– 181 mm and tail length 141– 198 mm; hindfeet 
small (length 24– 27 mm). Dorsal body color coarsely griz-
zled buffy brown, ventral color grayish. Tail bicolored and 
noticeably hirsute. Skull with deep rostral fossae and me-
sopterygoid fossa roof with large and wide sphenopalatine 
vacuities that expose the orbitosphenoid; alisphenoid strut 
present; palatal fossae deep (complex posterolateral palatal 
pits). M2 with reduced mesoloph, and mesolophid absent 
or reduced on m1 and m2. Central cartilaginous digit of 
distal baculum absent.

distribution:  Cerradomys scotti occurs in the high-
lands of central South America, with rec ords from the Cer-
rado of Brazil and eastern Bolivia and the Chaco Oriental 
of Paraguay. The species ranges in elevation from 250 m to 
about 1,180 m.

selected localit ies  (Map 153): BOLIVIA: Santa 
Cruz, El Refugio Pampa, 3 km NE from camp (USNM 
584583), Santa Rosa de la Roca (AMNH 263872). BRA-
ZIL: Bahia, Fazenda Sertão do Formoso (MNRJ 61667); 
Maranhão, Estiva (MPEG 22670); Mato Grosso, 264 km 
N of Xavantina, Serra do Roncador (BM 81.439); Minas 
Gerais, Conquista, Usina Hidroelétrica de Igarapava 
(UFMG 29), Lagoa Santa (BM 88.1.9.5), Serra Azul 

mys marinhus Bonvicino); Minas Gerais, Parque Nacional 
Grande Sertão Veredas (MZUSP [APC 764]).

subspecies :  Cerradomys marinhus is monotypic.
natural history:  Specimens of C. marinhus have 

been captured in seasonally fl ooded semideciduous forests 
(Percequillo et al. 2008) and in vereda, the periodically 
fl ooded grasslands with scattered palm trees of the genera 
Mauritia and Mauritiella and that usually occur along head-
water streams in the Cerrado (Bonvicino 2003). Pregnant fe-
males  were captured in both dry and rainy seasons, suggest-
ing that breeding takes place throughout the year; embryo 
counts range from two to four, with mode of four (Bonvi-
cino 2003:87). Bonvicino also stated that individuals of C. 
marinhus  were infested with mesostigmatid mites and ticks, 
Polygenis tripus fl eas, and fl ies of the family Hippoboscidae.

remarks :  The type locality specifi ed in the original de-
scription is incorrect. As Bonvicino (2003:79) has noted, Fa-
zenda Sertão do Formoso is “located in Jaborandi and Cocos 
municipalities, Bahia state” and not in Goiás state. More-
over, all specimens  were captured in one par tic u lar habitat 
type, the geo graph i cal coordinates of which  were specifi ed 
by Bonvicino (2003:79). Thus, the correct type locality for 
this species is Fazenda Sertão do Formoso (formerly known 
as Fazenda Jucurutu), 14°48′S, 45°57′W, elevation about 
775 m, municipality of Jaborandi, Bahia, Brazil.

Map 152    Selected localities for Cerradomys marinhus ( ) and Cerradomys 
subfl avus (●).
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synonym of C. scotti. The karyotype of C. scotti is 2n = 58 
and FN = 70 to 72 (Bonvicino et al. 1999).

Cerradomys subfl avus (Wagner, 1842)
Flavescent Cerradomys

synonyms:
Mus vulpinus Lund, 1839a:233; nomen nudum.
Mus vulpinus Lund, 1840b [1841c:279]; type locality “Rio 

das Velhas’s Floddal” (Lund 1841c:292), Lagoa Santa, 
Minas Gerais, Brazil; part; preoccupied by Mus vulpi-
nus Brants.

Hesperomys subfl avus Wagner, 1842c:362; type locality 
“Brasilia”; restricted to “Lagoa Santa, estado de Minas 
Gerais,” Brazil by Cabrera (1961:396).

Mus subfl avus: Schinz, 1845:190; name combination.
Mus vulpinoides Schinz, 1845:193; renaming of Mus vul-

pinus Lund.
Hesperomys laticeps: Burmeister, 1854:171; part; not Mus 

laticeps Lund.
Calomys vulpinus: Fitzinger, 1867b:86; part; name combi-

nation.
Calomys laticeps: Winge, 1887:51; part; not Mus laticeps 

Lund (see Percequillo 1998 and Musser et al. 1998:263, 
298, concerning this usage).

Oryzomys subfl avus: Thomas, 1901g:528; name combina-
tion.

[Oryzomys (Oryzomys)] subfl avus: E.- L. Trouessart, 1904: 
421; name combination.

(COPASA, Mateur Leme) (UFMG 21); Piauí, Estação 
Ecológica de Uruçuí- Una (MZUSP 137); São Paulo, Es-
tação Ecológica de Santa Bárbara (MZUSP [APC 1157]). 
PARAGUAY: Paraguarí, Sapucaí (BM 3.4.7.13).

subspecies :  I treat Cerradomys scotti as monotypic.
natural history:  Cerradomys scotti is most fre-

quently captured in open habitats of the Cerrado and through 
the ecotone between forested and open areas (voucher data, 
journal notes, and collector information), in habitats locally 
referred to as cerrado and pampa arbolada (Emmons et al. 
2006), cerrado sensu stricto (grassland densely covered 
with bushes and small trees), cerrado rupestre (similar to 
the previous, but with rocky outcrops), campo úmido (sea-
sonally fl ooded grassland), and campo cerrado (grassland 
sparsely covered with bushes; Bonvicino, Lemos, and Wek-
sler 2005). This is in contrast to other members of the genus 
that are associated more with forested habitats, such as gal-
lery forest and woodland savanna, or cerradão (Percequillo 
et al. 2008). Langguth and Bonvicino (2002) stated that 
this species is also found in veredas and gallery forests but 
less frequently than in more open habitats of the Cerrado. 
Cerradomys scotti is scansorial (Alho and Villela 1984). 
This species may be sympatric with three other species: 
C. maracajuensis in the Brazilian states of Minas Gerais, 
Mato Grosso, and Mato Grosso do Sul, the Paraguayan 
state of Paraguarí, and in Santa Cruz department, Bolivia; 
C. marinhus in Bahia state, Brazil; and C. subfl avus in 
Minas Gerais and São Paulo states, Brazil.

remarks :  Cerradomys scotti can be easily distin-
guished from its congeners by the presence of an alisphenoid 
strut and most notably by reduction to loss of the mesolo-
phid in almost all individuals and of the mesoloph in many 
(Percequillo et al. 2008). Cerradomys scotti, along with 
Microakodontomys transitorius, Akodon lindberghi, and 
Thalpomys cerradensis, belongs to a fringe zone fauna that 
collectively inhabits transitional communities between open 
and forested habitats. Each of these species is characterized 
by reduction or loss of a mesoloph(id) (Hershkovitz 1993).

Based on molecular evidence, Emmons et al. (2006) 
suggested that Cerradomys andersoni and C. scotti are 
conspecifi c. Brooks et al. (2004) also highlighted the close 
relationship between the haplotype of the holotype of C. 
andersoni and specimens of C. scotti. The only specimen 
ever assigned to C. andersoni shares some similarities with 
specimens of C. scotti such as a bicolored tail, presence of 
the alisphenoid strut, and reduction of the mesoloph on 
M2. Additionally, this specimen is nearly identical to the 
holotype of C. scotti as well to some other Bolivian spec-
imens of this latter species from Santa Cruz department 
and to some Paraguayan specimens from Sapucay, Tobati, 
Altos, and Concepción departments (Percequillo et al. 
2008). Thus, I feel confi dent in regarding andersoni as a 

Map 153    Selected localities for Cerradomys scotti (●). Contour line = 2,000 m.
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Comissão Executiva do Plano da Lavoura Cacaueira 
(CEPLAC), situated 6 km E of Itabuna by road, state of 
Bahia, Brazil, at 14°48′S, 39°16′W, on sea level.”
description:  Size intermediate for genus, with head 

and body length 127– 160 mm and tail length 153– 200 mm; 
hindfeet rather small (length 30– 36 mm). Dorsal pelage 
short and dense, colored orange grizzled with brown, head 
contrastingly grayish, and venter grayish or slightly yel-
lowish. Skull with long and wide sphenopalatine vacuities; 
alisphenoid strut absent; palatal fossae deep, with multiple 
posterolateral palatal pits.

distribution:  Cerradomys vivoi occurs through 
the Brazilian states of Minas Gerais, Bahia, and Sergipe. In 
Minas Gerais, most rec ords are restricted to northern ba-
sins of the Rio Jequitinhonha and Rio São Francisco, includ-
ing its right bank tributaries. In Bahia, rec ords of C. vivoi 
are concentrated in the coastal region on the right (eastern) 
bank of Rio São Francisco, while in Sergipe, the only record 
is from the coast, near the mouth of the Rio São Francisco.

selected localit ies  (Map 150): BRAZIL: Bahia, 
Parque Zoobotânico CEPLAC, 6 km E of Itabuna (type lo-
cality of Cerradomys vivoi Percequillo, Hingst- Zaher, and 
Bonvicino), Lagoa de Itaparica (MZUSP 28889), Fazenda 
Bolandeira, 10 km S of Una (UFMG, not cata loged), Va-
lença, Rio Unamirim (UFPB 540); Minas Gerais, Riacho 
Mocambinho, Jaíba (MNRJ 34433), Fazenda Canoas, 
36 km NE and 12 km W of Montes Claros (MNRJ 61662), 
Jequitinhonha (UFMG 1458); Sergipe, Fazenda Capivara, 
7 km SE of Brejo Grande (MNRJ 30587).

subspecies :  Cerradomys vivoi is monotypic.
natural history:  Cerradomys vivoi is associ-

ated with the drier areas of the Cerrado and Caatinga as 
well as the transition between these biomes and the wet-
ter  Atlantic Forest (Percequillo et al. 2008). In the drier 
biomes, this species inhabits secondary semideciduous and 
gallery forests as well as arboreal Caatinga. In the Atlan-
tic Forest of southern Bahia (Pardini 2004), C. vivoi was 
considered absent or very rare in mature forests (including 
their edges) but occurred in disturbed forests, particularly 
those in initial stages of regeneration or more commonly in 
open areas (Percequillo et al. 2008). Diet consists mainly of 
plant material and arthropods. The only ectoparasite thus 
far found on C. vivoi is the mite Gigantolaelaps vitzthum: 
(Hingst et al. 1997).

remarks :  See comparisons in the discussion of C. 
langguthi. There are some karyotypic similarities between C. 
vivoi (2n = 50, FN = 64; Bonvicino et al. 1999, as “O. sub-
fl avus variant 3”) and C. langguthi, which is characterized 
by population polymorphism of 2n = 48 to 50 and FN = 56 
(Percequillo et al. 2008), but the overlap is restricted to the 
diploid number, not to the fundamental number. Morpho-
logical differences in the autosomal complements of these 

[Oryzomys] vulpinoides: Tate, 1932e:18; name combina-
tion.

Holochilus physodes physodes: C. O. da C. Vieira, 1953: 
134; part.

Oryzomys laticeps intermedius: C. O. da C. Vieira, 1953: 
137– 138; part.

Oryzomys subfl avus subfl avus: C. O. da C. Vieira, 1955: 
411; part; name combination.

[Cerradomys] subfl avus: Weksler, Percequillo, and Voss, 
2006:8; fi rst use of current name combination.
description:  Medium sized to large, with head and 

body length 120– 179 mm and tail length 150– 210 mm. 
Hindfeet small (length 31– 34 mm). Dorsal body color 
coarsely grizzled buffy to orange brown, head contrast-
ingly grayish, and ventral color also grayish. Skull with 
deep rostral fossae; roof of mesopterygoid fossa with large 
and wide sphenopalatine vacuities exposing orbitosphe-
noid; palatal fossae long, deep, and narrow, with multiple 
posterolateral palatal pits; bony tubes of bullae short, with 
distinct medial lamina dorsal to carotid canal. Central carti-
laginous digit of distal baculum present but reduced in size.

distribution:  Cerradomys subfl avus is endemic to 
central Brazil, in the states of São Paulo, Minas Gerais, Ba-
hia, and Goiás.

selected localit ies  (Map 152): BRAZIL: Ba-
hia, Nova Viçosa (LV [MW 13]); Goiás, Anápolis (MNRJ 
4345); Minas Gerais, Fazenda Triangulo Formoso, Buri-
tizeiros (UFMG 3), Fazenda Esmeralda, 30 km E and 4 km 
N (by road) from Rio Casca (UFMG 1200), Lagoa Santa 
(type locality of Hesperomys subfl avus Wagner), Parque Es-
tadual do Rio Preto, 15 km S of São Gonçalo do Rio Preto 
(UFMG 2852), Prados (UFMG 448); São Paulo, Avanhan-
dava, Rio Tieté (MZUSP 2872), Itapetininga (UFMG [MAM 
182]), Salto de Pirapora, Bairro da Ilha (MZUSP 24599).

subspecies :  I treat Cerradomys subfl avus as mono-
typic.

natural history:  Cerradomys subfl avus occurs in 
mesic habitats in the Cerrado, including gallery forest and 
woodland savanna (cerradão), and in patches of semidecid-
uous forest of the interior Brazilian highlands. It is primarily 
terrestrial (Stallings 1989), although individuals have been 
caught in trees (G. A. B. Fonseca and Kierulff 1989).

remarks :  The karyotype consists of 2n = 54 and FN =  
62 or 64 (E. J. C. Almeida and Yonenaga- Yassuda 1974; Bon-
vicino and Moreira 2001; J. C. Moreira et al. 2009).

Cerradomys vivoi Percequillo, Hingst- Zaher, 
and Bonvicino, 2008
Vivo’s Cerradomys

synonym:
Cerradomys vivoi Percequillo, Hingst- Zaher, and Bon-

vicino, 2008:24; type locality “Parque Zoobotânico da 
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matic notches fl ank the rostrum; the zygomatic plates are 
not projected forward, their anterior margins are straight 
or slightly concave, without dorsal free margins and zygo-
matic spines. The interorbital region is long and narrow 
(least interorbital breadth ranges from 5.01– 5.68 mm), an-
teriorly convergent, with squared to lightly beaded supra-
orbital margins. The braincase is oblong, with or without 
weakly developed temporal crests. The incisive foramina 
are long (averaging about 71% of the diastema length) and 
widest posteriorly, sometimes extending to the level of the 
alveoli or anterocones of M1s; lateral margins are abruptly 
indented anteriorly near the premaxillomaxillary suture or 
sharply constricted posteriorly, near the posterior border. 
The palate is short and wide, without palatal excrescences, 
and with small to moderately large posterolateral pala-
tal pits, single to multiple and recessed in shallow fossae. 
The mesopterygoid fossa reaches the level of the posterior 
borders of M3s (penetrating to the level of the hypocones 
of M3s in some specimens); the bony roof of the mesop-
terygoid fossa is completely ossifi ed, or perforated only by 
small sphenopalatine vacuities restricted to the presphenoid 
(only marginally in the basisphenoid). The stapedial fora-
men, squamosoalisphenoid groove, and sphenofrontal fora-
men are absent; the posterior opening of alisphenoid canal 
is large and conspicuous but lacks a posterior groove or de-
pression; and the secondary anastomosis of internal carotid 
artery crosses the dorsal surface of parapterygoid plate, all 
traits that defi ne carotid circulatory pattern 3 (sensu Voss 
1988). An alisphenoid strut is present as a robust bony bar 
separating the buccinator- masticatory and accessory oval 
foramina. Auditory bullae are globose, with short bony 
tubes; the stapedial pro cess is long and narrow, overlapping 
the lateral margin of the squamosal. The posterior suspen-
sory pro cess of the squamosal is absent; a bony projection 
dorsolateral to the stapedial pro cess is present, overlapping 
the squamosal; and the periotic is exposed posteromedially 
between the ectotympanic and the basioccipital, but does 
not extend anteriorly to the carotid canal in most specimens. 
Each mastoid is perforated by a conspicuous posterodorsal 
fenestra; the postglenoid foramina are large and rounded; 
and the subsquamosal fenestrae are large and patent.

The mandible is long and shallow; the coronoid pro cess 
is large, falciform or triangular, nearly equal in height to 
the condyloid pro cess; the angular pro cess is short, not ex-
tending past the condyloid pro cess posteriorly. Both supe-
rior and inferior notches are shallow. The capsular pro cess 
is not noticeable.

Upper incisors are opisthodont, and molars are penta-
lophodont and high- crowned. The maxillary toothrows 
are subparallel or weakly convergent anteriorly; the mo-
lar series is robust and long, 4.93– 5.43 mm. Labial and 
lingual fl exi of upper molars shallowly penetrate at the 

two species suggest that hybrids, if possible, would suffer 
meiotic incompatibilities, thus supporting recognition of 
both forms as separate species.

Genus Drymoreomys Percequillo, Weksler, 
and Costa, 2011
Alexandre R. Percequillo and Marcelo Weksler

Drymoreomys is a monotypic genus found in the Atlantic 
Forest biome of eastern Brazil, known from fewer than 20 
specimens from four localities ranging in elevation from 
650 m to 1,200 m. Its sole species, D. albimaculatus Perce-
quillo, Weksler, and Costa (2011), fi rst collected in 1992, is 
the sister group to Eremoryzomys polius, a taxon endemic 
to the dry forests of the Río Marañón basin in the northern 
Andes of Peru, according to phyloge ne tic analyses of mo-
lecular and morphological data (Percequillo, Weksler, and 
Costa 2011; Suárez- Villota et al. 2013).

Drymoreomys are medium- sized rodents, with moderate 
head and body size (length 109– 149 mm) and mass (44– 
102 g). The tail is longer than combined head and body 
length (tail length 150– 176 mm), the pinnae are small, 
and the hindfeet are wide and short (hindfoot length 26– 
30 mm). The dorsal pelage consists of long and dense un-
derfur and longer and lax overfur (length of aristiforms 
14– 17 mm). Dorsal color ranges from dull orange to ful-
vous buffy weakly grizzled with reddish- brown; the ventral 
pelage is grayish, with distinctive white patches present in 
gular, thoracic, and inguinal regions (the inguinal patch is 
sometimes absent), and distinctively paler than the dorsal 
pelage. The ears are rounded and small, covered internally 
with short golden hairs and externally densely covered with 
reddish- brown hairs. The mystacial vibrissae usually extend 
posteriorly for a few millimeters beyond the caudal mar-
gins of the pinnae when laid back. The tail is unicolored, 
densely covered with short and stiff brown hairs on dorsal 
and ventral surface and with very reduced scales. Forefeet 
are small and wide, covered by brown hairs proximally 
with the digits covered with white/silvery hairs. Hindfeet are 
short and moderately wide, densely covered above with a 
patch of brown hairs over the metatarsus surrounded by 
white/ silvery hairs; conspicuous ungual tufts of long white 
to silvery hairs are present at the base of the claws on digits 
II to V; the plantar pads are very large and fl eshy, and the 
interdigital pads are set close together.

The skull is medium sized and moderately robust, its 
condyloincisive length ranging from 27.1– 32.4 mm. The 
rostrum is long (nasal length 11.25– 13.51 mm) and wide 
(breadth of rostrum range from 4.82– 5.98 mm), tapering 
distally; nasals and premaxillae are slightly projected an-
teriorly, forming a short bony rostral tube. Shallow zygo-
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Drymoreomys albimaculatus Percequillo, 
Weksler, and Costa, 2011
White- throated Montane Forest Rat

synonym:
Drymoreomys albimaculatus Percequillo, Weksler, and 

Costa, 2011:368; type locality “Brazil, Estado de São 
Paulo, Município de Ribeirão Grande, Parque Estadual 
Intervales, Base do Carmo, 700 m; 24°20′S, 48°25′W.”
description:  As for the genus.
distribution:  All known specimens referred to Dry-

moreomys are from the eastern slopes of the Serra do Mar, 
in the coastal Brazilian Atlantic Forest, from São Paulo to 
Santa Catarina states, at elevations ranging from 650 m to 
1,200 m.

selected localit ies  (Map 154): BRAZIL: São 
Paulo, Estação Ecológica do Bananal (MZUSP 33782), 
 Estação Biológica de Boracéia (MZUSP [BO 24]), Parque 
Estadual Intervales, Base do Carmo (type locality of Dry-
moreomys albimaculatus); Santa Catarina, Parque Estadual 
da Serra do Tabuleiro (UFSC 860).

subspecies :  Drymoreomys albimaculatus is mono-
typic.

natural history:  Available evidence (see Perce-
quillo, Weksler, and Costa 2011) suggests that D. albi-
maculatus is an Atlantic Forest endemic, inhabiting dense 
and humid montane and premontane forests. Apparently, 
this species does not exhibit preferences for pristine for-
ests, as it has also found in secondary and disturbed for-
ests, and even in areas that  were completely deforested a 
few de cades ago. Additional evidence (Pardini and Umetsu 
2006; Bueno 2008; R. Pardini, pers. comm.), however, sug-
gests that D. albimaculatus inhabits areas of both pristine 
and disturbed forest. Females  were reproductively active 
in June and from November to December, and males pos-
sessed scrotal testes in December, suggesting that reproduc-
tion may take place throughout the year (Percequillo, Wek-
sler, and Costa 2011).

remarks :  This recently discovered rat comes from 
one of the most densely populated areas in South America. 
Furthermore, the unexpected close phyloge ne tic relationship 
between Drymoreomys and Eremoryzomys, as recovered by 
Percequillo, Weksler, and Costa (2011) and Suárez- Villota 
et al. (2013), provides one of the most noteworthy sister 
taxon duos in South America biogeography. Drymoreo-
mys is endemic to lower montane areas in the Atlantic For-
est of eastern Brazil, whereas Eremoryzomys is an Andean 
endemic (760 to 2,100 m) from the valley of the lower Río 
Marañón in northern Peru. Each taxon is restricted to well- 
known Neotropical centers of endemism (P. Müller 1973; 
Cracraft 1985), with D. albimaculatus part of the Serra 
do Mar center and E. polius from the Marañón center. A 
closely parallel case illustrating a biogeographic connection 

molar midline; both are arranged in opposite pairs. The 
labial and lingual cusps are high (molars nearly hypso-
dont) and compressed anteroposteriorly; labial cusps are 
quite distinct and project laterally. The occlusal surfaces of 
the labial cusps of the upper molars are oriented posteri-
orly; the occlusal surfaces of the lingual cusps are labially 
oriented. The anterocone of M1 is divided into labial and 
lingual conules (anteromedian fl exus present); the antero-
loph is well developed and fused with an anterostyle on 
the labial cingulum, and separated from the anterocone by 
a per sis tent anterofl exus. A protostyle is present (in most 
specimens) as an isolated accessory cuspule or fused to an 
anterior mure. An enamel bridge connects the paracone to 
the middle or the anterior portion of the protocone. The 
protofl exus of M2 is variably present; the mesofl exus is 
long and obliquely or transversally oriented, divided into 
two (labial and lingual) or three (labial, medial, and lin-
gual) fossettes. M3 has a mesoloph, posteroloph, and per-
sis tent hypofl exus; the paracone and protocone are distin-
guishable on the occlusal surface; the hypocone is reduced, 
and the metacone is greatly reduced and completely fused 
with the posteroloph. The labial accessory root of M1 is 
possibly absent (not visible in lateral view).

Labial cusps of the lower molars are slightly anterior to 
the lingual cusps; the occlusal surfaces of the lingual cusps 
are oriented anteriorly, and those of the labial cusps are 
lingually oriented. The anteroconid of m1 is divided by an 
anteromedian fl exid; the anterolabial cingulum is devel-
oped in m1 and m2, and variably present in m3; the an-
terolophid is present in all lower molars; the ectolophid is 
variably present on m1 only; and the posterofl exid on m3 
is large and per sis tent. All lower molars have two roots, 
one each in anterior and posterior positions.

The axial skeleton includes 12 ribs and 19 thoracolum-
bar, 4 sacral, and 36– 38 caudal vertebrae. The hemal arch 
at the boundary of the second and third caudal vertebrae 
hasa posterior spinous pro cess. The trochlear pro cess of 
the calcaneus is long and shelf- like, positioned immediately 
posterior to the articular facet. The entepicondylar fora-
men is absent. The supratrochlear is absent in adults but is 
observable in young individuals.

The stomach is unilocular and hemiglandular, with the 
gastric glandular epithelium restricted to the antrum. The 
glans penis does not have lateral bacular mounds; the distal 
cartilaginous apparatus is tridigitate, with the central digit 
more robust than the lateral ones; the dorsal papilla has one 
apical spine; and the urethral pro cess has a large lateral lob-
ule. The preputial glands are very large.

synonym:
Drymoreomys Percequillo, Weksler, and Costa, 2011:360; 

type species Drymoreomys albimaculatus by original 
designation and monotypy.
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tail is longer than the head and body (135– 188 mm). The 
dorsal pelage is dense and harsh, coarsely grizzled grayish 
to brownish or yellowish gray; the ventral pelage is notice-
able paler, with gray- based hairs tipped very light buff. The 
tail is distinctly bicolored. Ears are small and rounded, and 
do not reach the eye when laid forward. The hindfoot has 
conspicuous and dense tufts of long, white ungual hairs 
at the base of the claws; the hypothenar pad is large and 
distinct, as are other plantar pads.

The skull is medium- sized, with its condyloincisive 
length 29.9– 36.8 mm. The rostrum is long and stout, 
fl anked by moderately deep zygomatic notches. The inter-
orbital region is divergent posteriorly, with beaded supra-
orbital margins. The braincase is rounded, with distinct 
temporal crests. Posterior margins of the zygomatic plates 
are located above the alveoli of the M1s. The zygomatic 
arches are strong and fl ared, widest at the squamosal root; 
jugals are large (the maxillary and squamosal zygomatic 
pro cesses are widely separated, not overlapping, in lateral 
view). The nasals are short and do not extend posterior to 
the lacrimals, which are equally sutured to the maxillary 
and frontal bones. The frontosquamosal suture usually is 
collinear with the frontoparietal suture. Incisive foramina 
are very long, usually extending posteriorly between the 
anterocones or even protocones of the M1s; the lateral 
margins are subparallel and widest medially. The palate 
is short and wide, with the anterior margin of the me-
sopterygoid fossa penetrating anteriorly to, or slightly 
between, the molar rows; the bony roof of mesoptery-
goid fossa is perforated by large sphenopalatine vacuities. 
The palate has large and complex posterolateral palatal 
pits recessed in deep fossae. The alisphenoid strut is usu-
ally present so that the buccinator- masticatory foramen 
and accessory foramen ovale are separate, but the strut is 
 unilaterally absent on some skulls. The stapedial foramen 
and the posterior opening of alisphenoid canal are small, 
the squamosal- alisphenoid groove and the sphenofrontal 
foramen are absent, and the secondary anastomosis of the 
internal carotid crosses dorsal surface of the pterygoid 
plate, all features that defi necarotid circulatory pattern 3 
(sensu Voss 1988). The postglenoid foramen is large and 
rounded, and the subsquamosal fenestra is large and con-
spicuous. The periotic bone is exposed posteromedially 
between the ectotympanic and the basioccipital but does 
not extend anteriorly to the carotid canal; each mastoid is 
perforated by a small or large posterodorsal fenestra. The 
capsular pro cess is indistinct or absent, and both superior 
and inferior masseteric ridges are usually conjoined anteri-
orly below m1 as a single crest.

Labial and lingual fl exi of M1 and M2 do not inter-
penetrate. The anterocone of M1 is not divided into la-
bial and lingual conules (but a small internal fossette ob-

between the Brazilian Atlantic Forest and central Andes is 
that of Rhagomys. It is likely that additional discoveries of 
rodents or many other organismal groups will fi ll the large 
geographic gap between these two distributional areas.

Suárez- Villota et al. (2013) described a karyotype with 
2n = 62, FN = 62; the autosomal complement consists of 29 
pairs of acrocentrics grading evenly from large to small plus 
a single pair of small metacentrics; the X chromosome is a 
large subtelocentric, the Y a slightly small submetacentric.

Genus Eremoryzomys Weksler, Percequillo, 
and Voss, 2006
Alexandre R. Percequillo

The genus Eremoryzomys is monotypic, with the single 
species, E. polius, limited to the upper Río Marañón val-
ley in northern Peru. Since it was described, the validity of 
this species has never been questioned (see Cabrera 1961; 
Musser and Carleton 1993, 2005), although its phyloge-
ne tic relationships to other oryzomyines have remained 
unclear. Osgood (1913) emphasized the distinctness of E. 
polius in comparison with Aegialomys xanthaeolus, and 
Musser and Carleton (2005) declared its affi nities to be 
obscure.

The morphology of Eremoryzomys is quite distinctive 
both in external and cranial traits. This rat is medium 
sized, with the head and body length 125– 161 mm. The 

Map 154    Selected localities for Drymoreomys albimaculatus (●).
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subspecies :  Eremoryzomys polius is monotypic.
natural history:  Eremoryzomys polius inhab-

its the upper Marañón Valley westward to the Cordillera 
Central of northern Peru, in a rain- shadow area charac-
terized by hot and arid climate (Cracraft 1985; Osgood 
1914b:145). Nothing is known about the behavior or 
population biology of this species. What little is known of 
the habitat was summarized by Osgood (1914b:145), who 
stated that the type series was obtained at “a dilapidated 
tambo on the side of the mountains directly east of and 
overlooking Balsas and the [Río] Marañón. A tiny spring 
 here is surrounded by a clump of trees . . .  and the steep 
slope below has some moderately extensive thickets of low 
bushes which moisture from the spring permits to fl our-
ish. Elsewhere conditions are arid with occasional bunches 
of grass, cactuses, or small bushes.” Thomas (1926g:157) 
stated that Condechaca, situated a few kilometers south of 
Chachapoyas but north of Tambo Carrizal in the Marañón 
valley, “is surrounded by relatively arid foothills.”

remarks :  As with species of Aegialomys, Eremory-
zomys polius appears to be an open habitat specialist. As 
such, members of these two genera share some resemblances 

viously derived from the anteromedian fl exus is present); 
the anteroloph usually is well developed, fused with an 
anterostyle on the labial cingulum, and separated from the 
anterocone by a per sis tent anterofl exus; a protostyle is ab-
sent; the paracone is connected by an enamel bridge to the 
middle or posterior part of the protocone. The protofl exus 
of M2 is present but shallow; the mesofl exus is present as 
one or more internal fossettes (both conditions occurring 
on opposite sides of some specimens: e.g., AMNH 64054). 
Both a posteroloph and diminutive hypofl exus are pres-
ent on M3, the latter tending to disappear with moderate 
to heavy wear. A labial accessory root of M1 is absent. 
The anteroconid of m1 lacks an anteromedian fl exid; the 
anterolabial cingulum and anterolophid are present on all 
lower molars; an ectolophid is absent on m1 and m2; a 
mesolophid is variably developed on m1 and m2, large and 
distinct in some specimens but much reduced or absent in 
others; and the hypofl exid of m2 is short. Accessory roots 
are absent on m1; m2 and m3 each has one large anterior 
and posterior root.

synonyms:
Oryzomys: Osgood, 1913:97; part (description of polius); 

not Oryzomys Baird.
Eremoryzomys Weksler, Percequillo, and Voss, 2006:10; 

type species Oryzomys polius Osgood, by original 
designation.
remarks :  According to Weksler (2003, 2006), Eremo-

ryzomys is the most basal lineage of a clade (Clade D) con-
taining Oryzomys, Pseudoryzomys, Lundomys, Holochilus, 
Sooretamys, Cerradomys, Nesoryzomys, Aegialomys, Am-
phinectomys, Nectomys, Sigmodontomys, and Melanomys.

Eremoryzomys polius (Osgood, 1913)
Gray Eremoryzomys

synonyms:
Oryzomys polius Osgood, 1913:97; type locality “Tambo 

Carrizal, mountains east of Balsas, [Amazonas], Peru. 
Altitude about 5000 ft.”

Oryzomys [(Oryzomys)] polius: Cabrera, 1961:394; name 
combination.

[Eremoryzomys] polius: Weksler, Percequillo, and Voss, 
2006:10; fi rst use of current name combination.
description:  As for the genus.
distribution:  Known only from seven localities in 

the upper Río Marañón valley of northern Peru, in Amazo-
nas and Cajamarca departments.

selected localit ies  (Map 155): PERU: Amazo-
nas, Condechaca, Río Utcubamba (BM 26.5.3.16), Tambo 
Carrizal, mountains E of Balsas (type locality of Oryzomys 
polius Osgood), Tingo, 30 km S and 41 km E of Bagua, Río 
Utcubamba (MVZ 135658); Cajamarca, Chaupe (AMNH 
64054), San Ignacio (AMNH 64055).

Map 155    Selected localities for Eremoryzomys polius (●). Contour 
line = 2,000 m.
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108– 163 mm, and head and body length 135– 165 mm ver-
sus tail length 135– 165 mm, respectively). The dorsal pel-
age is soft and dense, varying from long in most species (fur 
length ranges from 12– 16 mm) to very long in E. maccon-
nelli (fur length from 17– 20 mm). The dorsal and ventral 
pelage coloration is variable among species, but always 
shows strong countershading; the dorsal color ranges from 
buffy- brown to reddish cinnamon brown, and the ventral 
color varies from grayish- white to almost pure white. The 
tail is always bicolored. The hindfoot is long and narrow 
(length 25– 44 mm), and has very dense and long ungual 
tufts that conceal the claws. The ungual tufts are usually 
white.

The skull ranges from medium sized to large (mean 
greatest skull length varies among species from 28.8– 
39.2 mm), and is of lightly to moderately heavily build. The 
rostrum is long and narrow, fl anked by narrow and shal-
low to deep (in E. lamia and E. legatus) zygomatic notches. 
Incisive foramina range from short to long (4.0– 7.0 mm) 
and are variable in shape, with their lateral margins either 
nearly parallel, convex, or divergent posteriorly (width 
1.9– 3.2 mm); their posterior margins never reach the level 
of the alveoli of M1s. The interorbital region is narrow 
(4.4– 6.5 mm in least breadth) with lateral margins divergent 
posteriorly; the supraorbital margins are weakly to strongly 
beaded, and form discrete crests that extend posteriorly 
onto the dorsolateral margins of braincase, which is long 
and narrow. The zygomatic arches project laterally and are 
widest at their squamosal roots; jugals are absent in almost 
all specimens of E. lamia. The zygomatic plates span a con-
siderable range in width, from 2.6– 5.2 mm; the free dorsal 
margins project anteriorly, with their anterior margins slop-
ing backward from top to bottom in E. lamia and E. legatus 
and either straight to slightly concave. A stapedial foramen, 
squamosal- alisphenoid groove, and sphenofrontal foramen 
are present, defi ned as carotid circulatory pattern 1 (sensu 
Voss 1988). An alisphenoid strut, present in all specimens 
of E. legatus, occurs at low to moderate frequencies in 
E. russatus, E. lamia, and E. nitidus, but is absent in indi-
viduals of E. macconnelli and E. emmonsae. The palate is 
long and narrow, with puntiform to small posterolateral 
palatal pits placed either at palatal level or in a shallow 
palatal depression; palatal excrescences are present in most 
species. The mesopterygoid fossa is narrow with its ante-
rior margin rounded; the roof of the fossa is completely os-
sifi ed or perforated only by small sphenopalatine vacuities. 
Parapterygoid fossae are fl at or only moderately concave. 
Auditory bullae are small and rounded, with both the bony 
tubes and stapedial pro cesses long and narrow. The tegmen 
tympani is small, rounded, squared, or triangular, and may 
or may not overlap the squamosal; the suspensory pro cess 
of the squamosal is absent.

(grayish dorsal coloration, long incisive foramina, mesoloph/
id reduction) that are apparently convergences owing to ad-
aptations to open, dry areas (Weksler 2003, 2006). Weksler 
et al. (2006:11) noted that “Eremoryzomys differs from Ae-
gialomys by its much grayer dorsal pelage (the dorsal fur is 
distinctly yellowish or brownish in Aegialomys); larger jugal 
(the jugal of Aegialomys is much smaller); longer incisive 
foramina (these openings never extend posteriorly between 
the M1 protocones in Aegialomys); shorter palate (the me-
sopterygoid fossa never extends anteriorly to the molar rows 
in Aegialomys); presence of an alisphenoid strut separating 
the buccinator- masticatory and accessory oval foramina (the 
strut is invariably absent and the foramina are confl uent 
in Aegialomys); absence of a distinct capsular pro cess (al-
though well developed in Aegialomys); absence of accessory 
roots on M1/m1 (accessory roots are normally present on 
these teeth in Aegialomys); and presence of the anterolophid 
on m2 and m3 (the anterolophid is absent on these teeth in 
Aegialomys).”

Genus Euryoryzomys Weksler, Percequillo, 
and Voss, 2006
Alexandre R. Percequillo

According to recent revisionary work (Weksler 1996, 
2006; Musser et al. 1998; Percequillo 1998, 2003), the ge-
nus Euryoryzomys includes six valid species: E. emmonsae, 
E.  lamia, E. legatus, E. macconnelli, E. nitidus, and E. rus-
satus. These studies also emphasize that some members of 
the genus exhibit variation in morphology, karyology, and/
or molecular phylogeography that may merit taxonomic 
recognition. This is especially so for E. russatus from north-
eastern Brazil (Weksler 1996; Percequillo 1998; M. J. de J. 
Silva et al. 2000b), E. macconnelli from western Amazonia 
(Musser et al. 1998; see also Patton et al. 2000; Voss et al. 
2001), and E. emmonsae from south central Amazonia (L. P. 
Costa 2003).

The species of Euryoryzomys are widely distributed 
throughout South America (hence the name, from the Greek 
eurus, meaning “far reaching or far- spread”), occurring in 
lowland and lower montane tropical rainforest of the Ama-
zon Basin; Brazilian and Argentinean Atlantic Forest; Boliv-
ian and Argentinean yungas; the semideciduous forests of 
Paraguay, Brazil, and Bolivia; isolated patches of rainforest 
(brejos) in the northeastern Brazilian Caatinga; and gallery 
forests in the Brazilian Cerrado and Paraguayan Chaco.

Species of this genus exhibit a considerable range in size 
(head and body length 90– 96 mm; tail length 100– 185 mm). 
The tail is longer than the head and body, except in E. niti-
dus and E. lamia, which have a tail as long as head and 
body (head and body length 113– 160 mm versus tail length 
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oryzomyine species- group taxa (see Pine 1973; A. L. Gard-
ner and Patton 1976; Musser et al. 1998; Weksler 2006). 
In a footnote comment, apparently not based on the ex-
amination of voucher specimens (especially type material) 
and clearly without any extensive discussion of morpho-
logical variation, Hershkovitz (1960:544) lumped under 
Oryzomys laticeps/capito (see Musser et al. 1998:10) the 
species of the genus Euryoryzomys (boliviae, legatus, and 
macconnelli) as well as those now belonging to other ory-
zomyine genera such as Hylaeamys (goeldii, modestus, 
oniscus, perenensis, saltator, and velutinus), Nephelomys 
(caracolus), and Transandinomys (casteneus [sic; Hersh-
kovitz attributed the name authorship of castaneus to 
Oldfi eld Thomas, but this author never coined either cas-
taneus or casteneus for any sigmodontine rodent genus ac-
cording to J. E[dwards]. Hill 1990; the name castaneus was 
proposed by J. A. Allen in 1901; see Cabrera 1961], mag-
dalenae, medius, mollipilosus, rivularis, sylvaticus, and 
talamancae). Moreover, Hershkovitz also mentioned that 
“a few other” species  were also synonyms of Oryzomys 
laticeps/capito, but he never clarifi ed the composition of 
this group in subsequent papers (e.g., Hershkovitz 1966a).

Through the following de cades, Hershkovitz’s footnote 
taxonomy was followed, partially or entirely, by other au-
thorities (most notably Cabrera [1961]), until the publi-
cation of two important but temporally widely separated 
contributions. A. L. Gardner and Patton (1976), in their 
pioneering and infl uential paper on the cytoge ne tics of 
Neotropical Oryzomyini, paved the way for subsequent 
authors by showing that, under the name capito, Hersh-
kovitz (1960, 1966a) had hidden extensive morphologic, 
karyologic, and taxonomic diversity. And, 20 years later 
in their massive revision, Musser et al. (1998) defi ned the 
limits of several species historically assigned to Oryzomys 
“capito” (sensu Hershkovitz 1960), recognizing 11 species 
grouped into six species groups based on extensive analysis 
of geographic variation and, critically, on their examination 
of almost all available type material. Combined, these two 
efforts plus several subsequent contributions have been re-
sponsible for the substantial advances in the classifi cation 
and nomenclature of the Oryzomyini, as now presented 
throughout this volume.

KEY TO THE SPECIES OF SOUTH AMERICAN 
EURYORYZOMYS:
1. Lateral face of mandibular ramus without trace of cap-

sular pro cess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1′. Lateral face of mandibular ramus with prominent cap-

sular pro cess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2. Dorsal pelage very dense, lax, and long (aristiform 

length 17– 20 mm); dorsal pelage cinnamon brown or 
orange brown grizzled with dark brown or black; inci-

The mandible is deep and robust. The coronoid and 
condyloid pro cesses are equal in height, and separated by 
a shallow superior notch. The angular pro cess does not ex-
tend posteriorly past the condyloid pro cess. The capsular 
pro cess is a distinct projection in most species but is absent 
in E. macconnelli and E. emmonsae.

Upper incisors are opisthodont, fronted by distinct or-
ange enamel bands. Toothrows are parallel and of medium 
length (length 4.3– 5.6 mm). Main cusps are arranged in 
opposite pairs and are low to high crowned. The antero-
cone of M1 is undivided; M1 and M2 have two distinct 
enamel islands between the paracone and metacone; and 
M3 possesses a distinct anterolabial cingulum in some spe-
cies such as E. lamia. The fi rst lower molar is not divided 
by an anteromedian fl exid; m2 has a distinct ectostylid 
or even a narrow and delicate ectolophid. M1 has three 
main roots, anterior and posterior labial and lingual, as 
well as an accessory rootlet between the two labials and 
beneath the paracone; M2 and M3 each has three main 
roots. All lower molars have two roots, one anterior and 
one posterior.

The axial skeleton is composed of 7 cervical, 12– 13 
thoracic, 6– 7 sacral, and 25– 33 caudal vertebrae; thoracic 
vertebrae bear 12– 13 ribs, or rarely 11 ribs plus a vestigial 
one. Hemal arches on caudal elements at the junction of 
the fi rst and second and/or second and third caudal verte-
brae have a distinct medial posterior pro cess.

The stomach is unilocular and hemiglandular, with a 
shallow angular notch. The glans penis is of the complex 
type (Hooper and Musser 1964), with a well- developed, tri-
digitate cartilaginous baculum. Both a single dorsal papilla 
and urethral fl ap are present, and three bacular mounds are 
visible at the terminal crater. The basal portion of the bony 
baculum is wide and spatulate, barely concave.

synonyms:
Mus: Brants, 1827:139; part (description of physodes); not 

Mus Linnaeus.
Hesperomys: Wagner, 1848:312; part (description of rus-

satus); not Hesperomys Water house.
Calomys: Winge, 1887:51; part (description of coronatus); 

not Calomys Water house.
Oryzomys: E.- L. Trouessart, 1897:525; part (inclusion of 

intermedius and nitidus as subspecies of laticeps); not 
Oryzomys Baird.

Oryzamys: Avila- Pires, 1968:162; lapsus calami (descrip-
tion of kelloggi and ratticeps moojeni).

Euryoryzomys Weksler, Percequillo, and Voss, 2006:8; 
type species Oryzomys macconnelli Thomas, by origi-
nal designation.
remarks :  In 1960 (and subsequently in 1966a), 

Hershkovitz committed one of the most controversial and 
infl uential nomenclatural acts in the convoluted history of 
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Euryoryzomys emmonsae (Musser, Carleton, Brothers, 
and Gardner, 1998)
Emmons’s Euryoryzomys

synonyms:
Oryzomys emmonsae Musser, Carleton, Brothers, and 

Gardner, 1998:233; type locality “east [= right] bank 
of Rio Xingu, 52 km SSW Altamira (03°39′S/52°22′W), 
below 100 m in Estado de Pará, Brazil.”

[Euryoryzomys] emmonsae: Weksler, Percequillo, and Voss, 
2006:11; fi rst use of current name combination.
description:  Characterized by long tail relative to 

head and body length (average about 114%); small and 
delicate cranium, with long but slender rostrum; narrow 
zygomatic plates; narrow interorbital region with smooth 
dorsolateral margins; and narrow occiput. Incisive foram-
ina short and wide; bony palate correspondingly long.

distribution:  Euryoryzomys emmonsae is cur-
rently known from the south bank of the Rio Amazonas, 
throughout the Amazonian interfl uvial forest between the 
left bank of the Rio Tocantins to the right bank of the Rio 
Xingu, in Pará state, Brazil. Two rec ords from the Rio 
Teles Pires (a headwater tributary of the Rio Tapajós) in 
Mato Grosso state are included  here, although these might 
represent an undescribed species (see below and L. P. Costa 
2003). All localities range in elevation from 80 and 200 m.

selected localit ies  (Map 156): BRAZIL: Mato 
Grosso, Cláudia (L. P. Costa 2003), Reserve Ecológica 
Cristalino, 40 km N of Alta Floresta (MVZ 197523), Vila 
Rica (L. P. Costa 2003), 264 km N of Xavantina, Serra do 
Roncador (BM 81.436); Pará, 52 km SSW of Altamira, 
right bank Rio Xingu (type locality of Oryzomys emmonsae 
Musser, Carleton, Brothers, and Gardner), Floresta Nacio-
nal Tapirapé- Aquiri (Patton et al. 2000), Serra Norte (MPEG 
8188).

subspecies :  Euryoryzomys emmonsae is monotypic.
natural history:  Data summarized by Musser 

et al. (1998:236) suggests that this species is typically cap-
tured on the ground and under logs in viney forests and bam-
boo thickets. Most collecting localities are from nonfl ooded 
(terra fi rme) forest, although some are on riverbanks where 
the habitat may be infl uenced by seasonal fl ooding.

remarks :  Euryoryzomys emmonsae is very similar 
to both E. nitidus and E. russatus in morphological and 
karyological traits, although the size and proportions of 
both body and cranial parts distinguish these three species 
(see Musser et al. 1998). The most important diagnostic 
feature of this species is the absence of a capsular pro cess 
on the mandibular ramus. The karyotype of E. emmon-
sae is very similar to those described for E. nitidus (A. L. 
Gardner and Patton 1976) and for E. russatus (M. J. de J. 
Silva et al. 2000b), with 2n = 80 and FN = 86. Specimens 
from two localities in the drainage of the Rio Teles Pires 

sive  foramina short (length 4.1– 6.2 mm, mean 5.4 mm) 
but widest posteriorly (teardrop in shape; see Musser 
et al. 1998:196, Fig. 82; palatal excrescences frequently 
present; upper molars with high cusps; enamel islands 
(fossettes) on M1 and M2, specially the labial fossette, 
quickly obliterated by wear; m1 with ectolophid fre-
quently present; diploid number of western Brazilian 
Amazon and Peruvian populations 2n = 64 and funda-
mental number FN = 70 and FN = 64, respectively; of 
Venezuelan populations 2n = 76 and FN = 85, and of 
Brazilian central Amazon 2n = 58 and NF = 90 . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . Euryoryzomys macconnelli

2′. Dorsal pelage soft and short (aristiform length 12– 
15 mm); dorsal pelage ochraceous brown grizzled 
with dark brown; incisive foramina short (length 4.0– 
6.0 mm, mean 5.2 mm) but widest medially; palatal ex-
crescences absent; upper molars with lower cusps, more 
fl at- crowned; enamel islands more per sis tent, well resis-
tant to wear; m1 without noticeable ectolophid; 2n = 80 
and FN = 86  . . . . . . . . . . . . . Euryoryzomys emmonsae

3. Zygomatic plates very wide (3.7– 5.2 mm), defi ning ex-
tremely deep zygomatic notches  . . . . . . . . . . . . . . . . . 4

3′. Zygomatic plates narrower (3.2– 4.6 mm), defi ning 
moderately deep zygomatic notches  . . . . . . . . . . . . . . 5

4. Dorsal fur long (aristiform length 15– 16 mm) and dense; 
head and body length (135– 165 mm, mean 149.4 mm) 
equal to tail length (135– 165 mm, mean 149.2 mm) 
in most specimens (few specimens have tail longer or 
shorter than head and body length); hindfoot more ro-
bust and longer (32– 37 mm, mean 34 mm); zygomatic 
plates very wide (4.0– 5.2 mm); zygomatic notches nar-
row and very deep; jugal absent; alisphenoid struts 
present in few specimens; palate without palatal excres-
cences . . . . . . . . . . . . . . . . . . . . . . Euryoryzomys lamia

4′. Dorsal fur very long (aristiform length 17– 19 mm) 
and dense; tail length (130– 180 mm, mean 146.5 mm) 
exceeds head and body length (110– 159 mm, mean 
136.3 mm) in all specimens; hindfoot shorter (30– 
36 mm, mean 32.9 mm); zygomatic plates wide (3.7– 
4.6 mm); zygomatic notches narrow and deep; jugal 
present; alisphenoid struts present; palate ornate with 
small palatal excrescences. . . . . .Euryoryzomys legatus

5. Tail (112– 185 mm, mean 151.7 mm) longer than head 
and body (105– 196 mm, mean 143.2 mm); restricted to 
eastern South America, in Atlantic Forest from Bahia 
to Rio Grande do Sul states, Brazil, west to Missiones 
province, Argentina and eastern Paraguay  . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Euryoryzomys russatus

5′. Tail (108– 163 mm, mean 136.1 mm) equals head and 
body length (113– 160 mm, mean 136.2 mm); restricted 
to western Amazon Basin south to western Mato Grosso 
state, Brazil. . . . . . . . . . . . . . . . . Euryoryzomys nitidus
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selected localit ies  (Map 156): BRAZIL: Goiás, 
Anápolis (MNRJ 4352), Fazenda Fiandeira, Parque Nacio-
nal da Chapada dos Veadeiros, 65 km SSW of Cavalcante 
(MNRJ 46826); Minas Gerais, Araguari, Rio Jordão (type 
locality of Oryzomys lamia Thomas).

subspecies :  Euryoryzomys lamia is monotypic.
natural history:  Available evidence (Weksler 

1996; Percequillo 1998) suggests that E. lamia is a forest- 
dweller, inhabiting gallery forests (along the Rio Jordão) 
and a luxuriant semideciduous forest locally known as 
Mato Grosso de Goiás (at Anápolis; Faissol 1952). More 
recent published data suggest that this species also occurs 
in Cerrado habitats, such as cerradão (a dry woodland 
savanna), cerrado sensu stricto, and campo úmido (both 
open habitats), although, in the last, two specimens  were 
captured in the ecotone with gallery forest (Bonvicino et al. 
1998).

remarks :  Although regarded as a synonym of Eu-
ryoryzomys russatus by Musser et al. (1998), E. lamia is 
now recognized as a separate species (e.g., Musser and 
Carleton 2005; Weksler et al. 2006). These two species 
differ in several morphological attributes (Weksler 1996; 
Percequillo 1998), notably, the tail length of E. lamia is 
equal to or shorter than the head and body length while 
that of E. russatus exceeds the head and body length; E. 
lamia has much deeper zygomatic notches; and E. lamia 
has a longer palate (palatal bridge length 7.2– 8.2 mm) 
rarely ornamented by palatal excrescences whereas E. rus-
satus possesses a shorter palate (palatal bridge length 5.6– 
7.6 mm). Univariate and multivariate analyses also dif-
ferentiate the two taxa (Weksler 1996; Percequillo 1998; 
Musser et al. 1998). The two species also have different 
karyotypes (2n = 58, FN = 82 for E. lamia [Bonvicino et al. 
1998] and 2n = 80, FN = 86 for E. russatus [Musser et al. 
1998]) and display divergent mitochondrial and nuclear 
sequences (Bonvicino and Moreira 2001; Weksler 2003).

The assignment of specimens from Cavalcante, Goiás 
state (reported by Bonvicino et al. 1998), to E. lamia de-
serves further investigation because there are noticeable 
morphometric differences between these specimens and 
series from Anápolis and Rio Jordão (Percequillo 1998).

Euryoryzomys legatus (Thomas, 1925)
Tarija Euryoryzomys

synonyms:
Oryzomys legatus Thomas, 1925b:577; type locality “Car-

apari [= Caraparí], 1000 m., about 35 kilometres north 
of Yacuiba, on the way towards Tarija,” Tarija, Bolivia.

Oryzomys (Oryzomys) legatus: Tate, 1932e:18; name combi-
nation.

Oryzomys laticeps: Hershkovitz, 1960:544, footnote; part; 
not Mus laticeps Lund (= Hylaeamys laticeps [Lund]).

in Mato Grosso state share similar morphological traits 
with E. emmonsae but are divergent from it in mtDNA 
cytochrome-b sequence (L. P. Costa 2003: localities 20 and 
21). These likely represent an undescribed species but are 
included  here under E. emmonsae because they are placed 
with this species in phyloge ne tic analyses of sequence data.

Euryoryzomys lamia (Thomas, 1901)
Buffy- sided Euryoryzomys

synonyms:
Oryzomys lamia Thomas, 1901g:528; type locality “Rio 

Jordão near Araguary,” Minas Gerais, Brazil.
Oryzomys (Oryzomys) lamia: Tate, 1932e:18; name com-

bination.
[Euryoryzomys] lamia: Weksler, Percequillo, and Voss, 

2006:11; fi rst use of current name combination.
description:  Dorsal pelage long and dense, with aris-

tiforms 15– 16 mm long and bicolored tail equal to or shorter 
than head and body length (average about 92%). Skull long 
and robust; rostrum wide; zygomatic notches deeply exca-
vated; zygomatic plates very wide with straight anterior free 
margin; incisive foramina medium in length (mean 6.2 mm; 
range: 5.5– 7.0 mm) with parallel lateral margins; palatal ex-
crescences absent; roof of mesopterygoid fossa completely 
ossifi ed; and M2 with well- developed anterolabial cingulum.

distribution:  Euryoryzomys lamia is known from 
three localities in the semideciduous forest of the Brazil-
ian central plateau in western Minas Gerais and southern 
Goiás states (Percequillo 1998) and in Cerrado habitats of 
northern Goiás state (Bonvicino et al. 1998).

Map 156    Selected localities for Euryoryzomys emmonsae (❍) and Euryoryzo-
mys lamia (●).
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separate species (Musser and Carleton 2005; Weksler et al. 
2006). The two are demonstrably different by morphologic 
and morphometric comparisons (Weksler 1996; Percequillo 
1998), with the most distinctive morphological traits of E. 
legatus being the presence of a deep and narrow zygomatic 
notch and an alisphenoid strut present in all specimens. 
Limited mtDNA sequence analyses, however, suggest that 
E. legatus is nested within samples of E. nitidus (Patton 
et al. 2000). While not refuting the species distinctness of E. 
legatus, these data do suggest that the origin of this species 
has been relatively recent, possibly as a peripheral isolate of 
a more widespread E. nitidus. These data also strongly sup-
port phyloge ne tic separation from E. russatus.

Euryoryzomys macconnelli (Thomas, 1910)
McConnell’s Euryoryzomys

synonyms:
Oryzomys macconnelli Thomas, 1910b:186; type local-

ity “River Supinaam [= Supenaam], a tributary of the 
lower Essequibo, Demerara, British Guiana,” Pomeroon- 
Supenaam, Guyana (see Musser et al. 1998:278).

Oryzomys incertus J. A. Allen, 1913c:598; type locality 
“La Murelia (altitude 600 feet), Rio Bodoquera, Ca-
quetá, Colombia.”

Oryzomys mureliae J. A. Allen, 1915b:630; replacement 
name for Oryzomys incertus J. A. Allen, preoccupied by 
Oryzomys alfaroi incertus J. A. Allen.

Oryzomys (Oryzomys) macconnelli: Tate, 1932e:17; name 
combination.

Oryzomys capito legatus: Cabrera, 1961:386; name combi-
nation.

[Euryoryzomys] legatus: Weksler, Percequillo, and Voss, 
2006:11; fi rst use of current name combination.
description:  Most informative traits include very 

dense and long dorsal pelage where aristiform hairs reach 
17– 19 mm in length; distinctly bicolored tail longer than 
combined head and body length (average about 108%); 
small skull (greatest length 32.9– 36.8 mm), more delicate 
than E. lamia (length 34.2– 38.1 mm) but more robust than 
other species; zygomatic notches narrow and deep, similar 
to E. lamia but less excavated; zygomatic plates wide; in-
cisive foramina short (length 4.9– 6.6 mm, mean 5.5 mm) 
and narrow, with parallel lateral margins; bony palate 
with small palatine excrescences; roof of mesopterygoid 
fossa completely ossifi ed; and alisphenoid strut universally 
present.

distribution:  The collecting localities of E. legatus 
are in premontane and montane forests along the eastern 
Andean slope in extreme southern Bolivia and northern-
most Argentina, at elevations from 500 to 2,100 m; there 
are no rec ords of this species in the Bolivian or Argentin-
ean lowlands.

selected localit ies  (Map 157): ARGENTINA: 
Jujuy, 8.4 km E of El Palmar, Sierra Santa Bárbara (Musser 
et al. 1998); Salta, Santa Victoria, Parque Nacional Baritú, 
Arroyo Santa Rosa (MACN 20708), Piquirenda (Musser 
et al. 1998). BOLIVIA: Chuquisaca, 2 km E of Chuhuayaco 
(AMNH 263886), Tola Orco, 40 km from Padilla (USNM 
271584); Santa Cruz, 1 km NE of Estancia Las Cuevas 
(AMNH 264182), Mataracú (FMNH 129267); Tarija, 
1 km S of Camatindi (AMNH 264186), 3 km SE of Cuy-
ambuyo (AMNH 264280).

subspecies :  Euryoryzomys legatus is monotypic.
natural history:  This species is found in me-

sic and transitional forests of Salta province, Argentina 
(Mares, Ojeda, and Kosco 1981:174), where specimens 
 were commonly acquired in “littered forested areas sup-
porting little undergrowth,” but also caught in “dense 
second growth vegetation along streams and roads, and 
along the rocky banks of water courses.” Mares, Ojeda, 
and Kosco (1981) also stated that this species inhabited 
burrows in the forest fl oor, but the notes on specimen tags 
(MACNBR) also indicate that it frequents the canopy 
(habita la selva sobre los arboles). Euryoryzomys legatus 
feeds on vegetation and insects. S. Anderson (1997:401) 
summarized available information on the ectoparasites 
found on Bolivian specimens, including the ticks Eulaelaps 
halleri and Schistolaelaps mazzaias well as the fl ea Poly-
genis (Polygenis) typus.

remarks :  Musser et al. (1998) treated E. legatus as a 
synonym of E. russatus, but it is currently recognized as a 

Map 157    Selected localities for Euryoryzomys legatus ( ) and Euryoryzomys 
nitidus (●). Contour line = 2,000 m.
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subspecies :  As currently understood, E. macconnelli 
is monotypic, but the considerable geographic variation in 
karyotype and mtDNA diversity (as described  here) could 
signal greater specifi c and/or subspecifi c diversity than cur-
rently recognized.

natural history:  This uncommon terrestrial spe-
cies is found exclusively in primary tropical evergreen rain-
forest (Musser et al. 1998) and is considered a good indica-
tor of pristine forests (Patton et al. 2000), being negatively 
affected by forest fragmentation (Malcolm 1991). Mal-
colm (1990) reported trapping density of 0.387 individuals/
ha and nocturnal census density of 0.095 individuals/ha in 
the central Brazilian Amazon, near Manaus; these values 
are smaller than those reported for other sympatric ory-
zomyines, especially Hylaeamys megacephalus. Individuals 
of both sexes with limited to moderate wear on the upper 
molars  were sexually mature, with pregnant or lactating 
females found in both the rainy and dry seasons. Embryo 
counts ranged from two to four (modal number three) in 
the western Brazilian Amazon (Patton et al. 2000).

remarks :  Euryoryzomys macconnelli has been consis-
tently considered a valid species by most authors (Gylden-
stolpe 1932; Tate 1932e; Ellerman 1941; Cabrera 1961; 
Pine 1973; A. L. Gardner and Patton 1976; Husson 1978; 
Musser and Carleton 1993; Musser et al. 1998), except for 
Hershkovitz (1960), who incorrectly included this species 
in the synonymy of Hylaeamys megacephalus (then Oryzo-
mys capito; see Musser et al. 1998).

Analyses of geographic variation in external and cranial 
traits exhibited no signifi cant differences among samples 
(Musser et al, 1998), but karyological data (summarized by 
Musser et al. 1998 and Patton et al. 2000) and molecular 
evidence (Patton et al. 2000) suggest that E. macconnelli is 

Oryzomys (Oryzomys) mureliae: Tate, 1932e:17; name 
combination.

Oryzomys macconnelli macconnelli: Cabrera, 1961:392; 
name combination.

Oryzomys macconnelli mureliae: Cabrera, 1961:392; name 
combination.

[Euryoryzomys] macconnelli: Weksler, Percequillo, and 
Voss, 2006:11; fi rst use of current name combination.
description:  Medium sized, with average head and 

body length 143 mm; tail equal to or longer than head and 
body (average 104%); closely resembles E. nitidus but differs 
in very dense, lax, long (aristiforms 17– 20 mm), and orange 
to reddish brown fur in most samples. Skull with narrower 
zygomatic plates with correspondingly shallower zygomatic 
notches; wider interorbital region; shorter and wider incisive 
foramina (teardrop in shape); longer bony palate; alisphe-
noid struts absent in majority of specimens; m1 with ectolo-
phid frequently present; capsular pro cess not evident.

distribution:  Euryoryzomys macconnelli is dis-
tributed throughout the Amazon Basin, from eastern Ec ua-
dor to eastern Pará state, Brazil, and from northern Guy-
ana to southern Peru (Musser et al. 1998:176, Fig. 78). 
Over this extensive area, elevational rec ords range from 
near sea level in the eastern Amazonian lowlands and Gui-
anan region to about 1,500 m in the tepuis of Venezuela 
and Andean foothills of Peru.

selected localit ies  (Map 158): BRAZIL: 
Amapá, Serra do Navio (MZUSP 20521); Amazonas, 
Barro Vermelho, left bank Rio Juruá (Patton et al. 2000), 
Macaco, left bank Rio Jaú (Patton et al. 2000), PD-
BFF, 82 km N of Manaus (Patton et al. 2000), alto Rio 
Urucu (Patton et al. 2000); Mato Grosso, Aripuanã (L. P. 
Costa 2003), Juruena (L. P. Costa 2003); Pará, 54 km S 
and 150 km W of Altamira (Musser et al. 1998), Flexal, 
Itaituba- Jacareacanga, km 212 (USNM 545293), Floresta 
Nacional Tapirapé- Aquiri (INPA 2796), Igarapé- Assu (BM 
4.7.4.65), 19 km S of Itaituba (Musser et al. 1998), Serra 
Norte (MPEG 15101). COLOMBIA: Caquetá, La More-
lia [= La Murelia], Río Bodoquera (AMNH 33756). EC-
UA DOR: Orellana, San José Abajo (Musser et al. 1998). 
FRENCH GUIANA: Cayenne, Arataye (USNM 548449). 
GUYANA: Pomeroon- Supenaam, Supenaam River (type 
locality of Oryzomys macconnelli Thomas). PERU: Ama-
zonas, headwaters Río Kagka (MVZ 154972); Cusco, Río 
San Miguel (USNM 194564); Huánuco, Hacienda Éxito, 
Río Cayumba (Musser et al. 1998); Junín, Perené (BM 
0.7.7.31); Puno, Pampa Grande, below San Ignacio on 
the Río Tambopata (FMNH 79900). SURINAM: Para, 
Finisanti, Saramacca River (FMNH 95595). VENEZU-
ELA: Amazonas, Cerro Duida, Cabecera del Caño Cul-
ebra, 40 km NW of Esmeralda (USNM 406044); Bolívar, 
Auyán- tepuí (AMNH 131119).

Map 158    Selected localities for Euryoryzomys macconnelli (●). Contour 
line = 2,000 m.
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mottled on ventral surface near tip; dorsal surfaces of 
forefeet and hindfeet covered with dense white hairs, 
claws nearly hidden by long and dense ungual tufts; all 
plantar pads present; superciliary, genal, and mystacial 
vibrissae moderately long, not reaching past ear. Skull 
elongate (mean skull greatest length 33.3 mm; range: 
25.5– 36.3 mm) with narrow interorbital region (com-
pared with E. macconnelli) bounded by dorsolateral 
ridges; alisphenoid struts present in about half of speci-
mens examined; incisive foramina long (mean 5.7 mm; 
range: 4.6– 6.8 mm) and narrow; bony palate short; zy-
gomatic plates wide, zygomatic notches correspondingly 
moderately deep. M2 with short parafl exus and labial as 
well as medial fossettes; m2 with moderately deep en-
tofl exid and short hypofl exid extending only halfway 
across tooth, with fossetid present.

distribution:  Euryoryzomys nitidus is restricted to 
the western Amazon Basin, east of Andes in Peru and Bo-
livia and extending into adjacent western Brazil, as far east 
as the left bank of the Rio Teles Pires. It ranges in elevation 
from about 200 m in Brazil to 1,500 m on the eastern An-
dean slopes of Peru.

selected localit ies  (Map 157): BOLIVIA: Beni, 
Guayaramerín, Rio Mamoré (S. Anderson 1997), Lago 
Victoria (S. Anderson 1997); Cochabamba, 2 km E of Villa 
Tunari (AMNH 247779); La Paz, La Reserva (AMNH 
264722), Mapirí (S. Anderson 1997); Pando, Río Nareuda 
(S. Anderson 1997); Santa Cruz, Parque Noel Kempff Mer-
cado, 17 km S of Los Fierros (S. Anderson 1997), San Igna-
cio de Velasco (Musser et al. 1998), San Rafael de Amboró 
(Musser et al. 1998), 4 km N and 1 km W of Santiago de 
Chiquitos (S. Anderson 1997), 8 km SE of Tita (AMNH 
260377). BRAZIL: Acre, Igarapé Porongaba, right bank 
Rio Juruá (Patton et al. 2000), Manuel Urbano, Sena Mad-
ureira, BR 364 km 8 (MPEG 10609); Mato Grosso, Api-
acás (L. P. Costa 2003), Juruena (L. P. Costa 2003); Mato 
Grosso do Sul, Urucum, 22 km S of Corumbá (USNM 
390109). PERU: Ayacucho, San José, Río Santa Rosa above 
Hacienda Luisiana (LSUMZ 16693); Huánuco, Chinchav-
ito, at the mouth of the Río Chiraco (Musser et al. 1998); 
Junín, Amable Maria (type locality of Hesperomys lati-
ceps var. nitidus Thomas); Madre de Dios, Reserva Cusco 
Amazónico (Woodman et al. 1991); San Martín, Moyo-
bamba (USNM 259606); Ucayali, Balta, Río Curanja (A. L. 
Gardner and Patton 1976).

subspecies :  I treat Euryoryzomys nitidus as mono-
typic.

natural history:  Based on information compiled 
by Musser et al. (1998:188– 189; see also Patton et al. 2000), 
E. nitidus is a terrestrial inhabitant of humid tropical ever-
green forests, largely restricted to Amazonian uplands on 
the western and southwestern border of the Amazon Basin. 

composite. Populations north of the Amazon River are quite 
distinct, with the Rio Negro isolating two groups, one on the 
eastern and northeastern (left) bank with 2n = 76, FN = 85 
and another on the west (right) bank with 2n = 58, FN = 90. 
Samples from Para state, Brazil, south of the Amazon River, 
and those from the western reaches of Amazonia in Ec ua-
dor, Peru, and western Brazil have a similar karyotype with 
2n = 64, FN = 70. The very limited mitochondrial sequence 
data suggest that each karyotype, and thus geographic re-
gion, represents reciprocally monophyletic lineages.

The status of Oryzomys mureliae J. A. Allen as a syn-
onym of E. macconnelli was pointed out early by Tate 
(1932e) and confi rmed by Musser et al. (1998). If, however, 
the geographic variants in this species merit taxonomic rec-
ognition, this is an available name (Voss et al. 2001).

Euryoryzomys nitidus (Thomas, 1884)
Elegant Euryoryzomys

synonyms:
Hesperomys (Calomys) laticeps: Thomas, 1882:102; part 

(assignment of specimens from Peru); not Mus laticeps 
Lund.

Hesperomys (Oryzomys) laticeps: Thomas, 1884:452; part 
(assignment of specimens from Peru); not Mus laticeps 
Lund.

Hesperomys laticeps, var. nitidus Thomas, 1884:452; type 
locality “situated between the streams of Chanchamayo 
and Anamayo, at a little distance from the river Tu-
tamayo [sic]” (Thomas 1884:447), and designated as 
“Amable Maria” based on the selection of a lectotype 
(Thomas 1927b:549); type locality further refi ned to 
“Amable María, valley of Río Tulumayo, 10 km south of 
San Ramón, Departamento de Junín, Peru, 2000 ft” (A. 
L. Gardner and Patton 1976:42).

[Oryzomys] laticeps nitidus: E.- L. Trouessart, 1897:525; 
name combination.

Oryzomys boliviae Thomas, 1901h:536; type locality: “Ma-
piri, Upper Beni River, (about 68°W. and 15°S.). Alt. 
800 m,” La Paz, Bolivia.

Oryzomys nitidus: Thomas, 1920h:228; name combination.
Oryzomys (Oryzomys) nitidus nitidus: Tate, 1932e:17; 

name combination.
Oryzomys capito nitidus: Cabrera, 1961:386; name com-

bination.
[Euryoryzomys] nitidus: Weksler, Percequillo, and Voss, 

2006:11; fi rst use of current name combination.
description:  Medium sized, with mean head and 

body length 136.1 mm (range: 108– 163 mm) and tail 
nearly as long (mean length 136.2 mm; range: 113– 160); 
short and close dorsal pelage; upper parts bright tawny 
or tawny brown with ochraceous highlights along sides 
of head and body; venter whitish gray; unicolored tail, 
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Hesperomys Darwinii?: Hensel, 1872b:48; part; not Mus 
darwini Water house.

Hesperomys laticeps var. intermedia Leche, 1886:693; type 
locality “Rio dos Linos [= Rio dos Sinos], Taquara do 
Mundo Novo [= Taquara],” Rio Grande do Sul, Brazil.

Calomys coronatus Winge, 1887:51; type locality “Lapa da 
Serra das Abelhas,” Lagoa Santa, Minas Gerais, Brazil.

Hesperomys (Oryzomys) laticeps var. intermedia: Ihering, 
1893:15; name combination.

Hesperomys leucogaster: Ihering, 1897:150; not Hespero-
mys leucogaster Wagner [= Sooretamys angouya].

[Oryzomys] laticeps intermedia: E.- L. Trouessart, 1897: 
525; name combination.

Oryzomys intermedius: Thomas, 1901g:528; name com-
bination.

Oryzomys physodes: Thomas, 1904b:142; name combina-
tion.

Oryzomys kelloggi Avila- Pires, 1959a:2; type locality “Bra-
sil, Minas Gerais, Além Paraíba, Fazenda São Geraldo.”

Oryzomys ratticeps moojeni Avila- Pires, 1959b:3; type lo-
cality “Brasil, São Paulo, Cananéia, Morro de São João.”

Oryzomys capito intermedius: Cabrera, 1961:385; name 
combination.

[Euryoryzomys] russatus: Weksler, Percequillo, and Voss, 
2006:11; fi rst use of current name combination.
description:  Closely similar to E. nitidus but with 

differences that allow specifi c recognition based on greater 
average external, cranial, and dental dimensions. Large 
(mean head and body length 151.7 mm; range: 112– 185 mm) 
with tail equal to or longer (mean length 143.2 mm; range: 
105– 196). Skull robust and large (mean greatest length 
34.6 mm; range: 28.3– 39.2 mm); molar toothrow long 
(mean length 5.1 mm; range: 4.5– 5.5 mm; in E. nitidus, 
average length 4.8; range: 3.9– 5.6 mm). Other differences 
between two species include moderately long and generally 
brighter dorsal pelage in E. russatus; usually shorter inci-
sive foramina relative to occipitonasal length in most speci-
mens (Musser et al. 1998); presence of alisphenoid strut in 
less than half of examined specimens; and presence of small 
sphenopalatine vacuities in several specimens.

distribution:  Euryoryzomys russatus is distrib-
uted along the eastern Brazilian coastal region from Ba-
hia (lowland) to Rio Grande do Sul (montane areas), in-
cluding coastal islands in São Paulo and Rio de Janeiro 
states, and from there to the western highlands of São 
Paulo state, reaching Paraguay (Caaguazú) and Argen-
tina (Misiones), and limited to the west by the Rio Paraná 
in São Paulo and by the Río Paraguay in Paraguay. Eu-
ryoryzomys russatus is also a part of the fossil fauna of 
Lagoa Santa (see Remarks). Specimens from Ceará and 
Paraíba states are provisionally assigned to this species 
(see Remarks).

The species also occurs in mature and secondary deciduous 
forests and gallery forests through palm savannas and Cer-
rado, fl oodplain forest (including that adjacent to season-
ally inundated swamp forest), and near anthropogenic areas 
(such as soccer fi elds, old vegetable gardens, and pastures). 
Emmons and Patton (2005) stated that E. nitidus was also 
captured in dry forests and grassland habitats in the Parque 
Nacional Noel Kempff Mercado of eastern Bolivia.

The outlier locality of Urucum in Mato Grosso do Sul 
(also called Serra do Urucum) is an isolated massif on the 
western border of the Brazilian Pantanal covered with de-
ciduous forest. This area is characterized by the presence of 
various Amazonian mammalian taxa, such as the marmo-
set Callithrix melanura (Vivo 1991), the titi monkey Cal-
licebus donacophilus, and the tree squirrel Hadrosciurus 
spadiceus (see that account).

remarks :  My concept of E. nitidus is more restricted 
than that of Musser et al. (1998), because I believe that 
samples west of the Rio Teles Pires to the west bank of Rio 
Xingu belong to an undescribed species (see L. P. Costa 
2003), but specimens from localities on the east bank of 
the Rio Xingu are E. emmonsae (see above). Therefore, it is 
likely that samples from the Serra do Roncador, assigned by 
Musser et al. (1998) to E. nitidus, belong to this undescribed 
form. Furthermore, specimens from Paraguayan and Argen-
tinean localities, as reported by Musser et al. (1998), are not 
E. nitidus but rather E. russatus. A. L. Gardner and Patton 
(1976) suggested that Oryzomys boliviae was a synonym of 
E. nitidus, based on their examination of the holotype, a hy-
pothesis subsequently confi rmed by the morphological and 
morphometric analyses of Musser et al. (1998). The karyo-
type of E. nitidus consists of a 2n = 80 and FN = 86 (A. L. 
Gardner and Patton 1976; Patton et al. 2000).

Euryoryzomys russatus (Wagner, 1848)
Russet Euryoryzomys

synonyms:
Mus physodes Brants, 1827:139; type locality “Provinz 

San Paulo,” São Paulo, Brazil; preoccupied by Mus phy-
sodes Olfers, a species of Reithrodon (see Musser et al. 
1998:284).

Hesperomys russatus Wagner, 1848:312; no type locality 
given in original description, but the selection by Musser 
et al. (1998) of a lectotype for E. russatus, from among 
specimens collected by J. Natterer, unequivocally estab-
lished the type locality as Ipanema, São Paulo, Brazil 
(= Floresta Nacional de Ipanema, 20 km NW Sorocaba, 
São Paulo, Brazil, 23°26′7′′S, 47°37′41′′W, 701 m; L. P. 
Costa et al. 2003).

Hesperomys physodes: Burmeister, 1854:167; name 
combination.

Holochilus physodes: Fitzinger, 1867b:90; name combination.
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Euryoryzomys russatus builds egg- shaped nests (15 cm 
long and 10 cm wide), with dry leaves and grass, under or 
inside fallen logs, and among the aerial roots of various 
species of palms (Briani et al. 2001).

remarks :  The record of E. russatus from Lagoa 
Santa (as Calomys coronatus Winge; see synonymy above) 
is based on specimens obtained from cave deposits. Several 
other species described from the cave material of Lagoa 
Santa (e.g., Protopithecus brasiliensis, Caipora bambuiro-
rum, Blarinomys breviceps, Delomys sp., Sooretamys an-
gouya; see Harttwig and Cartelle 1996; Voss and Myers 
1991; C. R. Silva et al. 2003) are members of a wet forest 
community that is no longer found in the region. Although 
the vegetation of the Lagoa Santa region today is a mosaic 
of Cerrado and semideciduous forest habitats, no recent 
specimens of any of these species have been found at or in 
the vicinity of Lagoa Santa. Therefore, it is reasonable to 
assume that E. russatus is now presently extinct in this part 
of interior Brazil.

In the early nineteenth to middle twentieth centuries, sev-
eral specifi c names  were coined for this species. Each of these 
is available, but russatus Wagner has priority (see Musser 
et al. 1998). Throughout history, this species was consid-
ered to be a subspecies of Hylaeamys laticeps (Leche 1886; 
E.- L. Trouessart 1897), Hylaeamys megacephalus (Cabrera 
1961), or even a synonym of E. nitidus (A. L. Gardner and 
Patton 1976). However, the validity of Euryoryzomys russa-
tus as a full species is supported by morphological (Weksler 

selected localit ies  (Map 159): ARGENTINA: 
Misiones, Puerto Gisela, San Ignacio (Musser et al. 1998). 
BRAZIL: Bahia, Ilhéus, Almada, Rio do Braço (MNRJ 
9032); Ceará, São Benedito (MNRJ 37049), Sitio Friburgo, 
Serra de Batuité, Pacoti (MZUSP [ARP 15]); Espírito Santo, 
Castelo, 3 km NE Forno Grande (MNRJ 32813), Fazenda 
Santa Terezinha, 33 km NE of Linhares (UFMG [LPC 27]); 
Minas Gerais, Lagoa Santa (ZMUC uncata logued speci-
men); Paraíba, Mata do Pau Ferro, 6 km from Areia (UFPB 
2046); Rio de Janeiro, Centro de Primatologia, Magé (L. 
P. Costa 2003); Rio Grande do Sul, Fazenda Aldo Pinto, 
São Nicolau (MPEG 22249), Morro do Osório (UFRGS 
1080); Santa Catarina, Florianópolis, Rio Tavares, CASAN, 
Rodovia Estadual SC 405 (LAMAQ 168); São Paulo, Ariri 
(MZUSP [ARP 5]), Estação Biológica de Boracéia (MVZ 
183114), Lins, Campestre (MZUSP 6160), Teodoro Sam-
paio (MZUSP 8859). PARAGUAY: Caaguazú, Sommerfeld 
Colony #11 (MNRJ 32764).

subspecies :  I treat Euryoryzomys russatus as mono-
typic.

natural history:  Euryoryzomys russatus is pre-
dominantly associated with forested coastal plains and with 
the evergreen and semideciduous forests of the coastal high-
lands. This species apparently avoids open vegetation types, 
such as the Cerrado and Chaco, preferring primary forests 
(Bonvicino et al. 1997; R. Pardini, pers. comm.). In north-
eastern Brazil, this species is found in montane enclaves cov-
ered by moist semideciduous forest in the Caatinga (locally 
called brejos).

The abundance of this species in the Brazilian Atlantic 
Forest varies at both large and small geo graph i cal scales. In 
some areas of southeastern Brazil, E. russatus is the most 
common terrestrial species (Bergallo 1994) while in others 
it is less common (Olmos 1992). In northeastern Brazil where 
the small mammal community is dominated by Hylaeamys 
laticeps, this species is uncommon (Laemmert et al. 1946; 
Pardini 2004).

Bergallo (1994) reported population and reproductive 
data for the species in southern Brazil. The home range 
varied from 0.16 to 1.12 ha, with a mean size of 0.46 ± 
0.31 ha; population density, averaging 5.26 ± 1.02 indi-
viduals/ha, was stable throughout the year, with no cor-
relation between rainfall and birth frequencies. Apparently 
this species breeds year- round, because juveniles  were cap-
tured in every month except July, November, and January, 
and pregnant females  were recorded from March to July, 
August, and November. Females attained reproductive ma-
turity by day 115 following birth and could produce more 
than six litters in a single year (Bergallo 1995). Püttker, 
Bueno et al. (2013) described survival rates, population 
change rates, and capture probability for populations in 
different forest cover landscapes.

Map 159    Selected localities for Euryoryzomys russatus (●). Contour 
line = 2,000 m.
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pale hairs; the plantar surface is unpigmented, with two 
carpal and three interdigital pads; and the claws are short, 
neither conspicuously elongated nor unusually curved. The 
pes is long (21– 26 mm) and narrow, with the outer digits 
much shorter than the middle three (the claw of digit I ex-
tends to the middle of the fi rst phalanx of digit II, and the 
claw of digit V extends just beyond the fi rst interphalan-
geal joint of digit IV); conspicuous ungual tufts of long sil-
very hairs are rooted at the bases of the claws on digits II to 
V, but the pedal dorsum otherwise is only sparsely covered 
with short pale (whitish or silvery) or dark- banded hairs; 
the plantar surface (including the heel) is naked, weakly 
pigmented (grayish in life), with two metatarsal and four 
interdigital pads; indistinct squamae (scale- like tubercles) 
are sparsely distributed along the outer distal plantar sur-
faces, but not in the center of the sole. Unusually for an 
oryzomyine, there are only six mammae (in inguinal, ab-
dominal, and postaxial pairs).

The skull has a long, tapering rostrum fl anked by shal-
low but distinct zygomatic notches; the interorbital region 
is hourglass shaped, neither greatly infl ated nor unusually 
constricted, with rounded supraorbital margins; the brain-
case is moderately infl ated and rounded, without promi-
nent temporal crests, ridges, or beads. The zygomatic plates 
are moderately broad, with their anterior edged vertical or 
nearly so, with a rounded (never angular or spinous) an-
terodorsal contour. Premaxillae are short (not produced 
anteriorly beyond the incisors to form a rostral tube with 
the nasals). Incisive foramina are neither very short nor 
greatly elongated, averaging about 60% of the diastemal 
length (not extending posteriorly between the molar rows) 
and are widest near the premaxillary- maxillary suture. The 
palatal bridge is long and wide, without a median ridge or 
deep lateral gutters; the posterolateral pits are usually large 
and often complex. The mesopterygoid fossa does not pen-
etrate anteriorly between the molar rows, and the bony 
roof of the fossa is complete or perforated only by narrow 
slits (it is never conspicuously fenestrated). The alisphenoid 
strut is absent, and the buccinator- masticatory foramen 
and the foramen ovale are therefore confl uent. The carotid 
arterial morphology is primitive, with the orbitofacial cir-
culation supplied by separate supraorbital and infraorbital 
branches of a large stapedial artery (= pattern 1 of Voss, 
1988); the course of the supraorbital stapedial ramus is 
marked by a prominent squamosalisphenoid groove and a 
sphenofrontal foramen. The postglenoid foramen is sepa-
rated from the large subsquamosal fenestra by a slender 
hamular pro cess of the squamosal. The tegmen tympani 
either does not overlap the squamosal at all, or the tegmen 
tympani- squamosal overlap is shallow (not involving a dis-
tinct posterior suspensory pro cess of the latter bone). The 
bullae are small, the pars fl accida of the tympanic mem-

1996; Musser et al. 1998; Percequillo 1998) and molecular 
(Patton et al. 2000; L. P. Costa 2003) analyses.

Euryoryzomys russatus is the only species in its distri-
butional range to have an orange to orange- rufous dorsal 
pelage sharply contrasting with a grayish- white to almost 
pure white ventral coloration; a white foot with very long 
and dense ungual tufts; an M2 with two enamel islands; 
and a distinct capsular pro cess on the mandibular ramus.

While I assign samples of genus Euryoryzomys from 
brejos in northeastern Brazil (Paraíba and Ceará states; 
see Weksler 1996; Percequillo 1998; M. J. de J. Silva et al. 
2000b) to E. russatus, these are likely to represent an un-
described species, based on morphological and karyological 
data. These samples have smaller and more delicate skulls, 
with shorter and narrower incisive foramina, an anterolin-
gual cingulum on M2, and a karyotype with 2n = 76 rather 
than the 2n = 80, FN = 86 that characterizes E. russatus 
throughout the majority of its range (E. J. C. Almeida and 
Yonenaga- Yassuda 1974, as “Oryzomys capito”; Musser 
et al. 1988).

Genus Handleyomys Voss, Gómez- Laverde, 
and Pacheco, 2002
Marcela Gómez- Laverde, Robert S. Voss, 
and Víctor Pacheco

The genus Handleyomys includes two species: H. fuscatus, 
endemic to the western Andes of Colombia, and H. intectus, 
endemic to the central Andes of Colombia; the elevational 
range of the genus is from about 1,700 to 2,800 m. No fos-
sil material is known. The following account is abstracted 
from Voss et al. (2002), with additional information based 
on newly examined specimens.

Handleyomys fuscatus and H. intectus are both small 
(17– 34 g) mice with tails that are about as long as the 
combined length of the head and body (length of head 
and body 80– 130 mm; length of tail 75– 110 mm). The 
adult body pelage is fi ne and soft, uniformly dull brown-
ish gray dorsally, but usually darker (sometimes almost 
blackish) middorsally than on the fl anks; the ventral pel-
age is dark gray frosted with paler gray or buff and is not 
sharply countershaded. The tail appears naked to the eye 
(a sparse caudal pelage is visible under magnifi cation) and 
unicolored (dark above and below). Mystacial, supercili-
ary, genal, submental, interramal, and carpal vibrissae are 
present; mystacial vibrissae are neither very short nor very 
long, extending posteriorly to (but not beyond) the caudal 
margins of the pinnae when laid back against cheeks. The 
pinnae are not large, but they are clearly visible above the 
fur of the head and are sparsely covered with short dark 
hairs. The manus is sparsely covered dorsally with short 
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fl exure and the pylorus), and it crosses the greater curva-
ture opposite the incisura angularis. The gall bladder is ab-
sent. The morphology of the glans penis and other male 
reproductive structures is unknown.

synonyms:
Aepeomys: J. A. Allen, 1912:89; part (description of fusca-

tus); not Aeepomys Thomas.
Oryzomys: Thomas, 1921j:356 (description of intectus); 

part; not Oryzomys Baird.
Thomasomys: Ellerman, 1941:369; part (listing of fusca-

tus); not Thomasomys Coues.
?Nectomys: Ellerman, 1941:351 (provisional listing of in-

tectus); part; not Nectomys Peters.
Handleyomys Voss, Gómez- Laverde, and Pacheco, 2002:5; 

type species Aepeomys fuscatus J. A. Allen, by original 
designation.

KEY TO THE SOUTH AMERICAN SPECIES 
OF HANDLEYOMYS:
1. Hindfeet covered dorsally with dark- banded hairs (the 

melanic bands distinctly visible under low magnifi ca-
tion); nasals short, truncated posteriorly at or near the 
premaxillomaxillary suture; incisive foramina anteriorly 
constricted, with lateral margins abruptly narrowed at 
or near the premaxillomaxillary suture; interparietal 
broad (transverse dimension) relative to its depth (an-
teroposterior dimension). . . . . . Handleyomys fuscatus

1′. Hindfeet covered dorsally with pure white or indis-
tinctly pigmented hairs; nasals long, extending posteri-
orly well beyond the premaxillomaxillary suture; inci-
sive foramina smoothly tapering, with evenly rounded 
lateral margins; interparietal narrow (transverse dimen-
sion) relative to its depth (anteroposterior dimension)
. . . . . . . . . . . . . . . . . . . . . . . . . . Handleyomys intectus

Handleyomys fuscatus (J. A. Allen, 1912)
Colombian Western Andes Cloud Forest Mouse

synonyms:
Aepeomys fuscatus J. A. Allen, 1912:89; type locality “San 

Antonio (near Cali, alt. 7000 ft), Cauca [= Valle del 
Cauca], Colombia.”

Thomasomys fuscatus: Ellerman, 1941:369; name combi-
nation.

Thomasomys lugens fuscatus: Cabrera, 1961:431; name 
combination.

Handleyomys fuscatus: Voss, Gómez- Laverde, and Pa-
checo, 2002:23; fi rst use of current name combination.
description:  See the Key.
distribution:  Handleyomys fuscatus is known 

only from the western Andes (Cordillera Occidental) of 
Colombia between 1,800 and 2,530 m in the departments 
of Antioquia and Valle del Cauca.

brane is present and large, and the orbicular apophysis of 
the malleus is well developed.

The mandible has a well- developed, falciform coronoid 
pro cess, and a distinct capsular pro cess on the lateral man-
dibular surface is absent. The basihyal bone (known only in 
H. fuscatus) is not strongly arched and lacks an entoglossal 
pro cess; the thyrohyals are shorter than the basihyal.

The incisors are ungrooved and opisthodont. The max-
illary molar rows are parallel. The principal molar cusps, 
arranged in opposite labial/lingual pairs, are bunodont 
when unworn but are quickly eroded with age to the same 
level as other enamelled occlusal structures (the occlusal 
surfaces of most adult teeth are more or less planar); the 
labial and lingual re- entrant folds are interpenetrating (in-
cipiently lophodont sensu Voss 1993); the anterocone of 
M1 is not divided into labial and lingual conules (an an-
teromedian fl exus is absent); the anterofl exus is very deep, 
extending lingually beyond the dental midline on M1 and 
M2; anterolophs and mesolophs are large, fused with cor-
responding (antero- and meso-) styles on the labial margins 
of M1 and M2; posterolophs are distinct on M1 and M2, 
persisting with moderate to heavy wear; M3 is subtriangu-
lar in occlusal view, smaller than more anterior teeth, with 
most of the same occlusal elements but usually without a 
distinct hypocone or posteroloph. M1 has one accessory 
labial root (four roots total), but M2 and M3 are each 
three- rooted.

The anteroconid of m1 is undivided by a median fl exid 
and is fused with the protolophid and/or the anterolophid 
to enclose a per sis tent internal fold of uncertain homol-
ogy (anterofl exid and/or protofl exid); the anterolophid is 
absent on m2 and m3; the anterolabial cingulum is absent 
or indistinct on m2, and consistently absent on m3; the me-
solophids and posterolophids are large and well developed 
on all mandibular teeth; the ectolophids are consistently 
absent. The m1 has an accessory labial root and occasion-
ally also an accessory lingual root (three to four roots total); 
m2 and m3 each have two small anterior roots and one 
large posterior root (three roots total).

Axial skeletal elements include 12 ribs, 19 thoracolum-
bar vertebrae, 4 sacral vertebrae, and 28– 30 caudal ver-
tebrae; hemal arches appear to be present on the caudal 
vertebrae of H. fuscatus, but not on those of H. intectus. 
The tuberculum of the fi rst rib articulates with the trans-
verse pro cesses of the seventh cervical and fi rst thoracic 
vertebrae, and the second thoracic vertebra has a greatly 
elongated neural spine. The entepicondylar foramen of the 
humerus is absent.

The stomach in both species is unilocular and hemiglan-
dular, without any extension of glandular epithelium into 
the corpus; the bordering fold crosses the lesser curvature 
slightly to the right of the incisura angularis (between that 
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Handleyomys intectus (Thomas, 1921)
Colombian Central Andes Cloud Forest Mouse

synonyms:
Oryzomys intectus Thomas, 1921j:356; type locality “Me-

dellin. Santa Elena,” Antioquia, Colombia.
?Nectomys intectus: Ellerman, 1941:351; suggested name 

combination.
Oryzomys (Oryzomys) intectus: Tate, 1932e:16; name 

combination.
Handleyomys intectus Voss, Gómez- Laverde, and Pacheco, 

2002:24; fi rst use of current name combination.
description:  See the Key.
distribution:  Handleyomys intectus is known only 

from the central Andes (Cordillera Central) of Colombia 
between 1,700 and 2,800 m, in the departments of Antio-
quia, Quindío, and Risaralda.

selected localit ies  (Map 159): COLOMBIA: 
Antioquia, Santa Elena (type locality of Oryzomys intec-
tus Thomas), Ventanas (Voss et al. 2002); Quindío, Salento 
(Voss et al. 2002).

subspecies :  Handleyomys intectus is monotypic.
natural history:  This apparently terrestrial and 

nocturnal species occurs in the same types of cloud forest 
and secondary habitats as those inhabited by H. fuscatus. 
The only recorded pregnant female was caught during the 
rainy season (April) and gave birth to two young in the trap; 
one lactating female was captured during the dry season 
(January). Juveniles have been caught during both rainy and 
dry seasons.

remarks :  The karyotype is 2n = 54, FN = 68– 70; the 
morphology of the X and Y chromosomes is undetermined 
(M. L. Bueno, M. Gómez- Laverde and C. A. Delgado- V., 
unpubl. data).

Genus “Handleyomys”
“Handleyomys” alfaroi (J. A. Allen, 1891)
Alfaro’s Rice Rat
Marcelo Weksler

This species is treated  here in de pen dently because of its 
provisional position as a member of Handleyomys. The ex-
“Oryzomys alfaroi” group was included in Handleyomys 
by Weksler et al. (2006); as they explained (Weksler et al. 
2006:2), however, “[pending] the description of other new 
genera (by M. D. Carleton and G. G. Musser, pers. com.), 
we provisionally transfer members of the ‘alfaroi group’ 
(herein understood to include alfaroi, chapmani, melano-
tis, rhabdops, rostratus, and saturatior) to Handleyomys, a 
suboptimal but phyloge ne tically defensible nomenclatural 
option previously discussed by Weksler (2006).” Unfortu-
nately, no new genus to encompass these taxa has yet been 

selected localit ies  (Map 160): COLOMBIA: 
Antioquia, Vereda La Soledad, Finca La Reina (ICN 16510– 
16523); Valle del Cauca, Finca La Playa (Voss et al. 2002), 
San Antonio (type locality of Aepeomys fuscatus J. A. Allen).

subspecies :  Handleyomys fuscatus is monotypic.
natural history:  This apparently terrestrial and 

nocturnal species inhabits both primary cloud forest and 
adjacent secondary growth, usually in cool and very 
 humid environments (12– 18°C mean ambient tempera-
ture; >2,000 mm annual precipitation) corresponding to 
the vegetation zone that Espinal and Montenegro (1963) 
called Bosque muy húmedo montano bajo. Four of six 
known pregnant females (each with two to three embryos) 
 were collected during the rainy season (April or June), but 
another was taken during the late dry/early rainy season 
(September), and the fourth in the dry season (February); 
one pregnant female was also lactating in June. The only 
additional recorded lactating female was captured during 
the rainy season (September). Juveniles have been caught 
during the rainy season and the late dry/early rainy seasons.

remarks :  The karyotype is 2n = 54, FN = 62; the X 
and Y chromosomes are both submetacentrics (A. L. Gard-
ner and Patton 1976).

Map 160    Selected localities for Handleyomys fuscatus (●) and Handleyomys 
intectus ( ). Contour line = 2,000 m.
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and rather low braincase; slender zygomata; temporal 
ridges slightly developed; interorbital region broad, lateral 
margins slightly elevated; incisive foramina short and wide 
and not reaching plane of M1s; molariform teeth small.

distribution:  This species ranges predominantly in 
evergreen forests of tropical Middle America, from south-
ern Mexico through Panama, extending through low and 
middle elevation forests of western Colombia and north-
western Ec ua dor in South America. Elevational range is 
from near sea level to about 2,500 m.

selected localit ies  (in South America; Map 
161): COLOMBIA: Antioquia, Concordia (type locality of 
gracilis Thomas); Boyacá, Muzo (AMNH 62784); Cauca, 
Sabanetas (AMNH 181451); Cesar, Villanueva, Sierra 
Negra (USNM 280562); Cundinamarca, Volcanes, Muni-
cipio de Caparrapí (USNM 282116); Huila, La Candela 
(AMNH 33867); Nariño, Barbacoas (AMNH 34219); 
Valle de Cauca, Palmira (type locality of palmirae J. A. 
Allen), Río Frio (AMNH 32858). EC UA DOR: Chimbo-
razo, Puente de Chimbo (AMNH 62305); El Oro, 1 km 
SW of Puente de Moromoro (USNM 513561); Esmeral-
das, Esmeraldas (AMNH 33205); Guayas, Bucay (AMNH 
61343); Imbabura, Hacienda Chinipamba, Intag (type lo-
cality of intagensis Hershkovitz); Los Rios, Limón (AMNH 
66948); Manabí, Cerro of Pata de Pajaro (AMNH 64771); 
Santo Domingo de los Tsáchilas, Santo Domingo de los 
Colorados (AMNH 213506).

subspecies :  Musser and Carleton 2005:1145) listed 
eight nominal taxa in their concept of “Oryzomys” alfaroi. 
Five of these are Middle American forms, four of which 
 were regarded as subspecies by Hall (1981). I treat South 
American representatives of this species as monotypic. 
Pending a thorough analysis of character trends, it is un-
clear if the South American populations would warrant 
subspecifi c designation separate from the eastern Panama-
nian “H.” alfaroi dariensis (see Hall 1981).

natural history:  In Costa Rica, Goodwin (1946) 
reported that “H.” alfaroi occurred on heavily forested 
mountain slopes in the humid lower tropical zone. In Ni-
caragua, individuals  were captured in a variety of habitats, 
including grasslands, woodlands, and along rivers, but ap-
peared to be uncommon (J. K. Jones and Engstrom 1986). 
These same authors reported a pregnant female in March 
with three embryos. In Belize, specimens  were captured in 
both pitfalls and traps on the forest fl oor, usually in damp 
sites with intact overstory; one pregnant female had fi ve em-
bryos. “Handleyomys” alfaroi was reported as prey for the 
Blue- crowned Motmot (Momotus momota) in Costa Rica 
(J. L. Reid and Sanchez- Gutierrez 2010). One of two indi-
viduals collected in southern Mexico tested positive for Ven-
ezuelan equine encephalitis virus antibodies (Estrada- Franco 
et al. 2004). Both fl eas (Jellisonia amadoi; Ponce- Ulloa 1989) 

described. The taxon is included in the Key to genera of the 
Oryzomyini, but not in the Key to species of Handleyomys.

synonyms:
Hesperomys (Oryzomys) alfaroi J. A. Allen, 1891b:214; 

type locality “San Carlos,” Alajuela Province, Costa 
Rica.

Oryzomys alfaroi: J. A. Allen, 1894b:36; name combina-
tion.

Oryzomys gracilis Thomas, 1894b:358; type locality “Con-
cordia, Medellin, Colombia.”

Oryzomys palatinus Merriam, 1901:290; type locality 
“Teapa, Tabasco, Mexico.”

Oryzomys alfaroi incertus J. A. Allen, 1908:655; type lo-
cality “Rio Grande,” Río Grande de Matagalpa, south 
of Tuma, Nicaragua.

Oryzomys palmirae J. A. Allen, 1912:83; type locality “a 
few miles east of Palmira, eastern slope of Central An-
des,” Valle del Cauca, Colombia.

Oryzomys alfaroi dariensis Goldman, 1915:128; type lo-
cality “Cana, eastern Panama (altitude 2,000 feet).”

Oryzomys alfaroi alfaroi: Goldman, 1918:59; name 
co mbination.

Oryzomys alfaroi palatinus: Goldman, 1918:65; name com-
bination.

Oryzomys (Oryzomys) alfaroi intagensis Hershkovitz, 
1940a:78; type locality “Hacienda Chinipamba near 
Peñaherrera, Intag, in the subtropical forest of the west-
ern slope of the western cordillera of the Andes, Imba-
bura Province, northwestern Ec ua dor. Altitude, about 
1500 meters.”

Oryzomys alfaroi gloriaensis Goodwin, 1956:8; type local-
ity “La Gloria, rain forest, about 2500 feet elevation, 10 
kilometers south of Santa Maria Chimalapa, District of 
Juchitan, Oaxaca, Mexico.”

Oryzomys alfaroi agrestis Goodwin, 1959:7; type locality 
“12 miles southeast of Tapachula, Chiapas, Mexico; al-
titude 1000 feet.”

Oryzomys alfaroi gracilis: Cabrera, 1961:383; name 
combi nation.

Oryzomys alfaroi palmirae: Cabrera, 1961:383; name 
combination.

[Handleyomys] alfaroi: Weksler, Percequillo, and Voss, 2006: 
2; name combination.
description:  Small sized; adult head and body 

length 90– 106 mm, tail length 89– 101 mm, hindfoot length 
25– 28 mm, ear length 14– 17, mass 20– 32 g; dorsal pel-
age color dull yellow- brown to dark reddish- brown; sides 
ochraceous to orangish; venter grayish white. Fur short 
(<5 mm); ears usually thinly lined with blackish or orangish 
hairs, sometimes appearing almost hairless. Tail either uni-
formly dark or weakly bicolored over proximal half, then 
dark to tip. Skull small with short rostrum; relatively broad 
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and steppes of Uruguay and east- central Argentina, includ-
ing through the open habitats in the Cerrado and Chaco 
ecoregions of central Brazil, Bolivia, and Paraguay.

The fur is short, dense, and soft; most species are tawny to 
brownish dorsally, grizzled by darker guard hairs; the ventral 
pelage varies from ochraceous to white, with the basal hair 
bands always grayish; ears are relatively small, rounded, and 
well furred; the muzzle is short; vibrissae are short and fi ne, 
none usually reaching to the ear tip; the tail is unicolored, 
sparsely haired so that scales are visible, and varies in length 
from shorter than to as long as the head and body length; 
hindfeet are long and have webbing between the digits, most 
pronounced between dII and dIII, and dIII and dIV, where 
the membrane extends to the distal ends of the fi rst phalan-
ges; natatory fringes are also well developed along the plan-
tar margins; ungual tufts are absent or very short and do not 
conceal the claws on either forefeet or hindfeet; the plantar 
surface of the hindfoot has four reduced interdigital pads, 
one thenar pad, and a hypothenar that is variably present 
across populations and species of the genus; mammae num-
ber varies from 8 (pectoral, postaxial, abdominal, and ingui-
nal pairs) to 10 (with the addition of a thoracic pair) among 
populations (Gyldenstolpe 1932; Hershkovitz 1955b; Mas-
soia 1976b; Barreto and Garcia- Rangel 2005).

The skulls of Holochilus are heavily built, with a short 
and broad rostrum and squared braincase; the interorbital 
region is narrower than the rostrum and has a typical am-
phoral morphology (hourglass shaped) with symmetrically 
biconcave lateral margins; supraorbital margins have de-
veloped supraorbital beads; the zygomatic plates are broad 
with typically concave anterior profi les, sometimes marked 
by anterodorsal spines in adult specimens, and with their 
anterior margins reaching the nasolacrimal capsules; zy-
gomatic notches are, consequently, well incised; the palate 
is moderately long, with the mesopterygoid fossa rarely 
extending anteriorly to the level of the third molars; the 
palatal bridge has a complex morphology, with a median 
ridge and two deep lateral sulci that coalesce caudally in 
a well- excavated pair of posterolateral palatal pits; audi-
tory bullae are globular and predominantly composed of 
the ectotympanic, which almost completely obscures the 
periotic in ventral view; the stapedial foramen is absent, 
and the correlated absence of the sphenofrontal foramen 
and alisphenoid vascular groove identifi es the derived ca-
rotid circulation pattern 3 (sensu Voss 1988); and a bony 
alisphenoid strut separates the buccinator- masticatory fo-
ramen from the anterior opening of the foramen ovale. 
The mandible is robust and deep, with the coronoid pro-
cess nearly vertical and extending well above the condyloid 
pro cess; the sigmoid notch is broad and oval (Gyldenstolpe 
1932; Massoia 1976b; Voss and Carleton 1993; Carleton 
and Olson 1999; Voglino et al. 2004).

and mites (Gigantolaelaps trapidoi; D. Lee and Furman 
1970) have been recovered in the fur of some individuals.

remarks :  Haiduk et al. (1979) reported a karyotype 
of 2n = 60, FN = 104 for specimens collected in Veracruz, 
México. Almendra et al. (2014) recently documented the 
phyloge ne tic relationship of specimens of alfaroi from Ec-
ua dor relative to Middle American taxa based on mtDNA 
and nucDNA sequences.

Genus Holochilus Brandt, 1835
Pablo R. Gonçalves, Pablo Teta, and Cibele R. Bonvicino

Marsh rats of the genus Holochilus are large rodents 
with numerous morphological specializations for an her-
bivorous diet and semiaquatic mode of life (Hershkovitz 
1955b). The mass of adult individuals is 160– 455 g, head 
and body length from 130– 220 mm, tail length 115– 
183 mm, and ear length 14– 22 mm (Massoia 1976b; Bar-
reto and Garcia- Rangel 2005). The genus is broadly dis-
tributed throughout riparian or marshy habitats in tropical 
lowlands (Hershkovitz 1955b). It ranges from northern 
Venezuela and Guyana south to the temperate grasslands 

Map 161    Selected localities for “Handleyomys” alfaroi (●) in South America; 
distribution in eastern Panama from Hall (1981) and F. A. Reid (2009). Contour 
line = 2,000 m.
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(1993) coined Lundomys to contain H. magnus, the sister- 
genus of Holochilus in some phyloge ne tic hypotheses (e.g., 
Weksler 2006). Subsequent studies have suggested a larger 
number of species, revealing either morphological differen-
tiation among synonymized nominal forms (e.g., Marques 
1988; Voss and Carleton 1993; Voglino et al. 2004) or ex-
tensive cytoge ne tic variation (e.g., T. R. O. Freitas, Mat-
tevi, Oliveira et al. 1983; Aguilera and Pérez- Zapata 1989; 
Nachman and Myers 1989; Nachman 1992a, b). The lat-
est taxonomic accounts (Musser and Carleton, 2005; Bar-
reto and García- Rangel 2005) recognize at least three valid 
species (H. brasiliensis, H. chacarius, and H. sciureus) in 
the genus, which is clearly an underestimate.

Based on external, cranial, and dental features, Mas-
soia (1981b) and Voss and Carleton (1993) recognized 
two morphological groups in Holochilus: the brasiliensis 
group, which included darwini, leucogaster, and vulpinus; 
and the sciureus group, containing amazonicus, balnea-
rum, berbicensis, chacarius, guianae, incarum, nanus, and 
venezuelae.

The brasiliensis group comprises large animals with 
dense and luxurious fur, a tail about as long as the head 
and body or longer, no hypothenar pad on the plantar sur-
face of the hindfoot, eight pairs of mammae, pronounced 
postorbital ridges, a long palate, distinct and subsqua-
mosal fenestrae, masseteric crests that become closely 
 approximated anteriorly to form a single crest that extends 
beyond the anterior root of m1 and approaches the mental 
foramen, somewhat medially fl attened upper incisors with 
an indistinct labial bevel, and opposite or slightly alternat-
ing main molar cusps with the posterior faces of proto-
conid and hypoconid oriented 45° inward and typically 
per sis tence of mesoloph(id)- like structures. Axial skeletal 
elements in specimens referred to in the literature as 
H. b. brasiliensis and H. b. vulpinus have modal counts 
of 12 ribs, 19 thoracolumbar vertebrae, and 33– 35 caudal 
vertebrae.

The sciureus group includes medium- sized animals with 
short and close fur, a tail shorter than the head and body, 
a very small hypothenar pad occasionally present, ether 8 
or 10 pairs of mammae, weak to pronounced postorbital 
ridges, a mesopterygoid fossa extending to or slightly be-
tween the third molars, subsquamosal fenestrae that are 
often obscured by an expanded hamular pro cess or by an 
internal crest or septum of the periotic, upper, and lower 
masseteric crests closely approximated anteriorly to form 
a single crest in some populations or coalescing at the level 
of the anterior root of m1 in others, laterally fl attened up-
per incisors with a distinct labial bevel, lower incisors fl at-
tened laterally with a lingual bevel, and alternating main 
molar cusps with the posterior faces of both protoconid 
and hypoconid transversally oriented and mesoloph(id)- 

Upper incisors are opisthodont and are faced with angu-
lar enamel bands that form a distinct lateral bevel. Molars 
are fl at crowned, moderately hypsodont, with cusps and 
connecting lophs in a single occlusal plane. Major cusps 
are ovate or subtriangular in occlusal outline, nearly op-
posite (brasiliensis group) or alternating (sciureus group). 
An anteroloph is absent and a reduced mesoloph(id)- like 
structure may be present in some species, partially fused 
to a paralophule (Pardiñas 2008); M1 has four roots; m1 
has two large roots (anterior and posterior) and two ac-
cessory rootlets (lingual and labial); m2 and m3 are both 
two- rooted. Hershkovitz (1955b), Massoia (1971a), Voss 
and Carleton (1993) and Pardiñas and Galliari (1998c) de-
scribed tooth morphology in great detail.

The stomach is unilocular- hemiglandular, with glan-
dular epithelium covering an extensive area of the corpus 
because the bordering fold recurves sharply and extends 
beyond the esophageal orifi ce (Carleton 1973). The cae-
cum is large (68 mm in a Uruguayan specimen of H. brasil-
iensis). A gall bladder is absent (Voss 1991a).

Hooper and Musser (1964) described the anatomy of 
the glans penis, and both Massoia (1971a) and Díaz de 
Pascual and Péfaur (1982) the baculum. Holochilus has a 
single pair of preputial glands that reach anteriorly slightly 
beyond the ventral fl exure of the penis; the medial ventral 
prostates are longer than the lateral ventral prostates; ve-
siculars glands are lobed medially and along their greater 
curvatures, and the subterminal fl exures are smooth (Voss 
and Linzey 1981).

In the fi rst taxonomic revision and hypothesis of inter-
generic relationships of Holochilus, Hershkovitz (1955b) 
included the genus among a group of dentally high- 
crowned sigmodontines with sigmoidal molars lacking 
well- developed mesolophs (e.g., with Sigmodon, Neoto-
mys, and Reithrodon). Shortly thereafter, however, Hooper 
and Musser (1964) disaggregated these taxa, based on 
phallic morphology. More recent analyses of morphologi-
cal and molecular characters strongly support Holochilus 
as a member of the tribe Oryzomyini (Voss and Carleton 
1993; Steppan 1995; M. F. Smith and Patton 1999; Wek-
sler 2006).

Hershkovitz (1955b) allocated 13 nominal forms to 
the genus, but recognized only two species, H. brasilien-
sis and H. magnus. The fi rst species included 10 nominal 
forms as subspecies (amazonicus, balnearum, berbicensis, 
brasiliensis, guianae, incarum, leucogaster, vulpinus, na-
nus, and venezuelae) with sciureus and chacarius as ju nior 
synonyms of H. brasiliensis brasiliensis. This arrangement 
was sustained more on the basis of con ve nience than as 
a result of geographic variation (Hershkovitz 1955b:661). 
Massoia (1971, 1976, 1981b) was the fi rst to validate cha-
carius and sciureus as full species, and Voss and Carleton 
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Sigmodon: Winge, 1887:12; part; not Sigmodon Say and 
Ord.

Hesperomys (Holochilus): Ihering, 1894:19; part (listing of 
brasiliensis); name combination.

Hesperomys (Nectomys): Ihering, 1894:19; incorrect as-
signment of sciureus Wagner to Nectomys Peters.
remarks :  Brandt (1835:428) erected Holochilus as 

a subgenus of Mus, and named two species for it to con-
tain: Mus (Holochilus) leucogaster (on p. 428) and Mus 
(Holochilus) anguya (on p. 430), the latter a misspelling 
of Mus angouya Desmarest (a homonym of Mus angouya 
G. Fischer, which today equals Sooretamys angouya; see 
that account). The type species of Brandt’s Holochilus was 
subsequently designated by Miller and Rehn (1902:89) as 
Mus (Holochilus) leucogaster. Wagner (1842c) described 
Holochilus sciureus and provided an expanded diagnosis 
of Brandt’s genus while noting that the teeth of both leuco-
gaster and anguya  were unknown but  were likely the same 
as in his sciureus.

As detailed by Voss and Abramson (1999:256– 257), 
however, the holotype of Brandt’s Mus leucogaster is an 
hystricomorphous rodent, not a myomorphous rat to which 
the name Holochilus has been connected since 1835 (e.g., 
Palmer 1904; Gyldenstolpe 1932; Hershkovitz 1955b; Ca-
brera 1961; Musser and Carleton 1993). Brandt (1855:304, 
315), in his monographic description of the major variants 
of rodent jaw anatomy, recognized the crucial distinction 
between these jaw morphologies and realized that his Mus 
leucogaster had the hystricomorph condition. Further, in 
admitting his mistake concerning the identity of Desmar-
est’s Mus angouya (a myomorph), Brandt (1855:304) pro-
posed the name H. langsdorffi i for the taxon that he had 
previously called H. anguya, and classifi ed Holochilus in 
the subfamily Echinomyina of his suborder Hystricomor-
phi, along with Loncheres, Echinomys, Nelomys, and Me-
somys, all now in the Echimyidae. And he proposed Ho-
lochilomys, which he placed in the family Myoides of his 
suborder Myomorphi, to contain the myomorphous species 
referred by others to his Holochilus (e.g., Wagner 1842a, 
b, c; 1843a; Burmeister 1854). Among subsequent authors, 
only Peters (1861) used the name Holochilomys as Brandt 
had intended (for a myomorphous rodent), but without 
bibliographic reference; consequently, Cabrera (1961:503), 
for example, gave Peters credit for the name and listed Ho-
lochilomys Peters, 1861 as a ju nior synonym of Holochilus 
Brandt, without comment.

Voss and Abramson (1999) examined the holotypes of 
Brandt’s leucogaster and langsdorffi i, noting that the former 
was a specimen of Trinomys, the genus of spiny rats occur-
ring in the Atlantic Forest of coastal Brazil, while the latter 
was referable to a Proechimys, the spiny rats of Amazo-
nia and Middle America. Voss and Abramson (1999) thus 

like structures typically absent. Axial skeletal elements 
have modal counts of 12 ribs, 19 thoracolumbar vertebrae, 
and 29– 32 caudal vertebrae (in H. chacarius).

Holochilus has a rich fossil record, especially in middle 
latitudes of southern South America, ranging from Middle 
Pleistocene to Holocene (Ameghino 1889; Voss and Car-
leton 1993; Pardiñas 1999a, 2004, 2008; P. E. Ortiz 2001; 
Teta et al. 2004; Pardiñas and Teta 2011b). Steppan (1996) 
described Holochilus primigenus, an extinct species known 
from Tarija, Bolivia. Although Steppan placed primigenus 
in Holochilus, he considered it transitional between Lun-
domys and Holochilus. Carleton and Olson (1999), Pardi-
ñas (2008), and Pardiñas and Teta (2011b) questioned 
the generic assignment, and L. F. Machado et al. (2013) 
removed primigenus to their newly described Reigomys, 
as a member of a clade that included Pseudoryzomys 
and Holochilus along with the extinct Noronhomys and 
Carletonomys.

In this account, we recognize H. brasiliensis, H. cha-
carius, H. sciureus, H. venezuelae, H. vulpinus, and the 
recently described H. lagigliaias valid species. Despite ex-
tensive intrapopulation cytoge ne tic variability (Nachman 
1992a), known karyotypes can be arranged into four groups 
with discrete ranges of autosomal fundamental and diploid 
numbers (FN/2n ratio). Species distinctions in the brasilien-
sis and sciureus groups are thus largely based on cytoge ne-
tic variation. Unnamed forms believed to constitute cytoge-
ne tically different species, such as the one with 2n = 50, 
FN = 58 karyotype and from Colombia (A. L. Gardner and 
Patton 1976), are not addressed in this account.

synonyms:
Mus: Desmarest, 1819a:62; part (description of brasilien-

sis); not Mus Linnaeus.
[Mus] Holochilus Brandt, 1835:428; as subgenus; type spe-

cies Holochilus sciureus Wagner, designated under the 
plenary power of the International Commission (ICZN 
2001:Opinion 1984).

Holochyse Lesson, 1842:137; incorrect subsequent spell-
ing of Holochilus Brandt.

Hesperomys Wagner, 1843a:535; part; not Hesperomys 
Water house.

Halochilus Schinz, 1845:192; incorrect subsequent spelling 
of Holochilus Brandt.

Mus (Holochilus): P. Gervais, 1854:411; as subgenus; 
brasiliensis included as species.

Holochilomys Brandt, 1855:304; proposed as a replace-
ment name for Holochilus Brandt (see Remarks).

Holocheilus Coues, 1874:177; incorrect subsequent spell-
ing of Holochilus Brandt.

[Hesperomys] Holochilus: Burmeister, 1879:210; as sub-
genus; included vulpinus as species and brasiliensis as 
synonym.



328 Mammals of South America

4. Restricted to Venezuela; 2n = 44– 46 and FN = 56  . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .Holochilus venezuelae

4′. Distributed throughout the Amazon Basin and north-
eastern Brazil; 2n = 55– 56, FN = 56. . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . .Holochilus sciureus

5. Size smaller (condyloincisive length 34.6– 36.9 mm, 
length of upper molar rows 6.3– 7.5 mm); distributed 
throughout the Atlantic forest and adjoining areas of 
southeastern and southern Brazil; 2n = 40, FN = 56. . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Holochilus brasiliensis

5′. Size larger (condyloincisive length 36.3– 45.9 mm, 
length of upper molar rows 7.3– 8.1 mm); distributed 
in Uruguay and northeastern Argentina, 2n = 35– 39, 
FN = 57– 61 . . . . . . . . . . . . . . . . . . Holochilus vulpinus

Holochilus brasiliensis (Desmarest, 1819)
Brazilian Marsh rat

synonyms:
Mus brasiliensis Desmarest, 1819a:62; type locality “Bré-

sil”; restricted to Lagoa Santa, Minas Gerais, by Hersh-
kovitz (1955b:662), based on the itinerary of August 
St.- Hilaire.

Holochilus brasiliensis: Gray, 1843b:114; part (listing of 
Mus brasiliensis Desmarest); fi rst use of current name 
combination.

Holochilomys brasiliensis: Hensel, 1872b:32; name com-
bination.

Hesperomys [Holochilus] brasiliensis: Ihering, 1894:19; 
name combination.

Holochilus wagneri Moojen, 1952:65; type locality  “Matas 
de Ipanema, São Paulo,” Brazil.

Holochilus brasiliensis brasiliensis: Hershkovitz, 1955b: 
662; name combination.

Holochilus brasiliensis nanus: Hershkovitz, 1955b:666; 
part, not Holochilus nanus Thomas.
description:  Intermediate in size relative to other 

species recognized herein, with head and body length 167–
211 mm, tail length 183– 214 mm, and hindfoot length 
between 51– 56 mm (Bonvicino, Oliveira, and D’Andrea 
2008). General coloration cinnamon above, becoming 
brightly orange on sides and pale orange on venter, with 
throat, chest, and inguinal region entirely white.

distribution:  Holochilus brasiliensis occurs in 
southeastern and southern Brazil, from Espírito Santo state 
to coastal Rio Grande do Sul state, including the eastern 
border of Minas Gerais, and west into the Humid Chaco 
of Paraguay. Most sites are located in the Atlantic Forest 
ecoregion, including both coastal and interior localities. 
Distributional limits in relation to those of H. vulpinus 
are unclear in southern Brazil, with the southernmost lo-
cality vouchered by a karyotyped specimen caught in the 
swampy grasslands of Pelotas, in Rio Grande do Sul.

 petitioned the International Commission to conserve Ho-
lochilus Brandt for the myomorphous marsh rats and both 
Proechimys J. A. Allen, 1899 and Trinomys Thomas, 1921 
for the hystricomorphous spiny rats, name associations that 
had stood in the literature for nearly a century or longer. 
In Opinion 1984, the International Commission (ICZN 
2001) used its plenary power to designate Holochilus sciu-
reus Wagner, 1842 as the type species of Holochilus, an ac-
tion that maintained Holochilus as a name for the group 
of myomorphous rodents for which it had long been used. 
The name associations that follow from this action, beyond 
the fi xation of Brandt’s Holochilus to a sigmodontine ro-
dent include: (1) Brandt’s anguya, which was a misspelling 
of angouya Desmarest, is appropriately associated with the 
sigmodontine rodent now called Sooretamys angouya (see 
that account), and not with a species of Holochilus (contra 
Musser and Carleton 2005:1119, who inadvertently mis-
spelled the name anguyu). (2) Brandt’s leucogaster should 
be associated with the echimyid Trinomys, and not with 
the sigmodontine Holochilus where it is often listed in syn-
onymies (e.g., Musser and Carleton 2005:1119), although 
leucogaster cannot be equated with any of the currently 
recognized species (see the Trinomys account). (3) Brandt’s 
langsdorffi i is correctly associated with another echimyid, 
the genus Proechimys, but also cannot be equated to an ex-
tant species (see the Proechimys account).

KEY TO THE SPECIES OF HOLOCHILUS:
1. Shorter tail (<150 mm, <23 caudal vertebrae); M3 hypo-

fl exus and hypocone absent  . . . . . . Holochilus lagigliai
1′. Longer tail ( >150 mm, >25 caudal vertebrae); M3 hy-

pofl exus and hypocone always present . . . . . . . . . . . . 2
2. Hindfoot shorter (<46 mm); hypothenar pad absent; tail 

shorter than head and body; upper and lower masseteric 
ridges usually coalesce at the level of the posterior root 
of m1; M1 with expanded paracones; mesoloph(id)- like 
structure absent on M1– M2 and m1– m2  . . . . . . . . . . 3

2′. Hindfoot larger (>47 mm); hypothenar pad present; 
tail equal in length, or slightly longer, than head and 
body; upper and lower masseteric ridges usually co-
alesce at the level of the anterior root of m1; M1 with 
unexpanded paracones; mesoloph(id)- like structure 
present on M1– M2 and m1– m2 . . . . . . . . . . . . . . . . . 5

3. Lophs(ids) compressed with acute outer margins; distrib-
uted throughout the lowlands of lower Paraguay  Basin 
in Brazil (Mato Grosso do Sul state), Argentina, and 
Paraguay; characterized by 2n = 48– 56, FN = 57– 63 . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .Holochilus chacarius

3′. Lophs(ids) compressed with strongly acute and more 
prismatic outer margins; range elsewhere than Paraguay 
Basin of Argentina, Brazil, and Paraguay; 2n 44– 46 or 
55– 56, FN = 56 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 329

et al. 1983) and southeastern Brazil (MNRJ 61802; P. R. 
Gonçalves et al., unpubl. data).

Holochilus chacarius Thomas, 1906
Chacoan Marsh Rat

synonyms:
Holochilus chacarius Thomas, 1906c:447; type locality 

“Chaco 1 league N.W. of Concepcion, [Concepción,] 
Paraguay.”

Holochilus balnearum Thomas, 1906c:447; type local-
ity “Bañado de S. Felipe, Tucuman [= Tucumán]. Alt. 
435 m,” Argentina.

Holochilus brasiliensis vulpinus: Hershkovitz, 1955b:662; 
name combination; part, not Mus vulpinus Brants.

Holochilus brasiliensis balnearum: Hershkovitz, 1955b: 
665; name combination.

Holochilus brasiliensis chacarius: Massoia, 1971a:13; 
name combination.

Holochilus chacarius chacarius: Massoia, 1976b:12; name 
combination.

Holochilus chacarius balnearum: Massoia, 1976b:56; name 
combination.
description:  Small for genus, with head and body 

length 140– 201 mm, tail length 148– 183 mm, and hindfoot 
length 37– 46 mm (Massoia 1976b; Bonvicino, Oliveira, 
and D’Andrea 2008). General coloration above reddish to 
cinnamon, intermixed with long black hairs; sides of body 
buffy, brightening to ochraceous buff along lower edge; 

selected localit ies  (Map 162): BRAZIL: Minas 
Gerais, Lagoa Santa (type locality of Mus brasiliensis Des-
marest), Pirapora (MNRJ 4271), Viçosa (ROM 77592); 
Paraná, Castro (MHNCI 552); Rio Grande do Sul, Pelotas 
(T. R. O. Freitas, Mattevi, Oliveira et al. 1983); Rio de Ja-
neiro, Carapebus (NUPEM 237), Maricá (MNRJ 28809), 
Silva Jardim (MNRJ 61802); São Paulo, Floresta Nacional 
Ipanema (“Ipanema,” type locality of H. wagneri), UHE 
de Ourinhos, Rio Ribeira (Tiepolo 2007).

subspecies :  We treat Holochilus brasiliensis as mono-
typic.

natural history:  This species is nocturnal, am-
phibious, and herbivorous, with capture sites associated 
with riparian and swampy habitats in the Brazilian Atlan-
tic Forest. Despite its infrequent capture in live- traps, it 
is a common prey item of the Barn Owl (Tyto alba) and 
small carnivores. Rocha- Mendes et al. (2010) recorded 
it in the diet of three felid species in Paraná (Leopardus 
pardalis, L. tigrinus, and Puma yagouaroundi). Holochi-
lus brasiliensis has been documented in ratadas (rapid and 
extreme local population increases), along with other sig-
modontines, in Paraná state, Brazil (Hershkovitz 1955b). 
It is a reservoir of Schistosoma mansoni in São Paulo (Dias 
et al. 1978).

remarks :  Desmarest’s Mus brasiliensis was based on 
a specimen received by the Muséum National d’Histoire 
Naturelle in Paris from Aguste St.- Hilaire, and referred to 
as “le rat du Brézil.” Some nominal forms treated under 
H. brasiliensis (e.g., Musser and Carleton 2005:1119) have 
proven to belong to other rodent genera. For example, Mus 
leucogaster Brandt, 1835:428, once considered to be a ju-
nior synonym of H. brasiliensis, and once the type species 
of Holochilus (Miller and Rehn 1902), is actually a Tri-
nomys (Voss and Abramson 1999). Holochilus canellinus 
Wagner and Hesperomys leucogaster Wagner are synonyms 
of Sooretamys angouya, and Mus physodes Brants is a syn-
onym of Euryoryzomys russatus (see Musser et al. 1998 
and the accounts for Sooretamys and Euryoryzomys). Our 
delimitation of H. brasiliensis is also considerably more re-
stricted than those of recent taxonomic treatments of large 
Holochilus with mesoloph(id)- like structures on the molars 
(e.g., Musser and Carleton 2005). Several populations pre-
viously identifi ed as H. brasiliensis, mainly in Argentina, 
Paraguay, and Uruguay, are herein considered to belong to 
H. vulpinus.

The karyotype is 2n = 40 and FN = 56, with eight large 
to medium- sized and one small biarmed autosomes, and 
10 small uniarmed autosomes. The X chromosome is a 
medium- sized acrocentric; the Y is a small biarmed chro-
mosome (T. R. O. Freitas, Mattevi, Oliveira et al. 1983). 
This karyotype has been recorded in H. brasiliensis popu-
lations from southern (T. R. O. Freitas, Mattevi, Oliveira 

Map 162    Selected localities for Holochilus brasiliensis (●). Contour 
line = 2,000 m.
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western Argentina  were built on the ground in sugarcane 
plantations, with rounded living quarters constructed of 
interlaced strips and scraps of cane (Llanos 1944). This 
species also uses subterranean galleries, with one to three 
openings (Massoia 1971a). Holochilus chacarius is strictly 
herbivorous and can cause extensive damage to rice, ba-
nana, sugarcane, and other crops (Massoia 1974, 1976b). 
This species is a frequent prey item of the Barn Owl (Tyto 
alba) in northeastern Argentina (Voglino et al. 2004; Pardi-
ñas, Teta, and Heinonen Fortabat 2005), and probably 
throughout its range.

remarks :  Massoia (1971a, 1976b) and Pardiñas 
and Galliari (1998c) described external, cranial, and den-
tal morphology. Holochilus balnearum Thomas has been 
considered a valid species (Reig 1986), a subspecies, or a 
ju nior synonym (at the subspecies level) of H. chacarius 
(Massoia 1976b; Musser and Carleton 2005).

The karyotype of H. chacarius is highly variable, with 
2n ranging from 48 and 56 although the FN is more stable, 
varying between 57 and 60 (Vidal- Rioja et al. 1976; Nach-
man and Myers 1989; Nachman 1992a b). The karyotype 
described by Vidal et al. (1976), which was based on 
specimens from Salta province, is nearly identical to that 
of typical H. sciureus; however, specimens from the same 
general area, collected in Jujuy province,  were recovered 
as sister to other H. chacarius as based on several gene 
sequences (J. D. Hanson et al., unpubl. data).  Sequences 

throat, chest, and inguinal regions entirely white but re-
mainder of ventral surface buff or grayish, with hairs white 
basally; some individuals with venter entirely white.

distribution:  Holochilus chacarius occupies low-
lands of the Chaco ecoregion from western Brazil and 
Paraguay south into Argentina. The range in Argentina 
includes a narrow band in the provinces of Jujuy, Salta, 
Santiago del Estero, and Tucumán, and a second, wider re-
gion in the Humid Chaco from Formosa province south to 
northeastern Buenos Aires. Although S. Anderson (1997) 
failed to record this species from Bolivia, Pardiñas and 
Teta (2011b) recently referred specimens from Santa Cruz 
department to H. chacarius. Distributional relationships 
between H. chacarius and H. sciureus need clarifi cation, 
especially in Bolivia. Pardiñas and Teta (2011b) summa-
rized the fossil record.

selected localit ies  (Map 163): ARGENTINA: 
Buenos Aires, San Pedro (Voglino et al. 2004); Chaco, 
Roque Saenz Peña (Massoia 1976b); Corrientes, Manan-
tiales (Massoia 1976b); Entre Ríos, Gualeguay (Voglino 
et al. 2004), Strobel (P. Teta, unpubl. data); Formosa, Ba-
ñado La Estrella (P. Teta, unpubl. data); Jujuy, Ledesma 
(Massoia 1976b); Salta, El Talar (Massoia 1976b); Santa 
Fe, Jacinto L. Aráuz (Teta and Pardiñas 2010), Puerto 
Gaboto (Voglino et al. 2004); Tucumán, Concepción (Mas-
soia 1976b). BOLIVIA: Santa Cruz, Bañados del Izozog 
(MNK 2038). BRAZIL: Mato Grosso do Sul, Corumbá 
(MNRJ [LBCE 5409]), Fazenda Rio Negro, Aquidauna 
(MNRJ [LBCE 4401]). PARAGUAY: Cordillera, 12 km N 
(by road) of Tobatí (A. L. Gardner and Patton 1976).

subspecies :  Massoia (1976b) viewed H. chacarius as 
polytypic, with two subspecies: H. c. balnearum in southern 
Bolivia and northwestern Argentina in the lower Yungas, 
and H. c. chacarius in the Paraguayan Chaco and northeast-
ern Argentina south to Buenos Aires province. These taxa 
can be differentiated by color and mea sure ments as well as 
by several molecular markers (J. D. Hanson, unpubl. data).

natural history:  Holochilus chacarius inhabits 
swamps, fl ooded grasslands, and cultivated fi elds in open, 
mostly nonforested habitats; it swims, dives, and climbs 
well (Massoia 1976b). In the Paraguayan Chaco, H. cha-
carius was strongly associated with pasturelands, in areas 
with large amounts of litter and deep herbaceous ground 
cover (Yahnke 2006). Gestations under laboratory con-
ditions last 27.8 ± 1 days, the mean number of embryos 
was 3.3 ± 1.2, and sexual maturity was reached at the age 
of 60 days in both sexes (Piantanida 1993); the average 
number of embryos in western Paraguay was seven (range: 
4– 9). This species makes grass nests mea sur ing 20– 30 cm 
in diameter (weight = 25– 95g) in sugarcane and banana 
plantations, rice fi elds, or fl ooded grasslands, up to 1.4 m 
above the ground (Massoia 1976b). Nests found in north-

Map 163    Selected localities for Holochilus chacarius (●). Contour 
line = 2,000 m.



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 331

phologically, H. lagigliai possesses a mosaic of traits present 
in species of the sciureus and brasiliensis groups, including 
a large cranium and molars, presence of a mesolophostyle, 
and small hindfeet and short tail. It does, however, share 
the unique M3 morphology with other members in the ge-
nus, with the hypofl exus and hypocone absent (Pardiñas 
et al. 2013).

Holochilus sciureus Wagner, 1842
Amazonian Marsh Rat

synonyms:
Holochilus sciureus Wagner, 1842c:17; type locality “Rio 

Francisco [= Rio São Francisco] in Brasilien,” regarded 
to be in Minas Gerais, Brazil (Hershkovitz 1955b).

Hesperomys squamipes: Burmeister, 1854:165; part (list-
ing of sciureus); not Mus squamipes Brants.

Mus (Holochilus) brasiliensis: P. Gervais, 1854:411; part 
(reference to “le rat du Brésil”); not Mus brasiliensis 
Desmarest.

Hesperomys (Nectomys) sciureus: Ihering, 1894:19; name 
combination but incorrect assignment of Wagner’s sciu-
reus to the genus Nectomys.

Holochilus nanus Thomas, 1897c:495; type locality “Source 
[= Soure], Island of Marajó [= Ilha de Marajó], Mouth 
of the Amazon [= Rio Amazonas],” Pará, Brazil.

Holochilus guianae Thomas, 1901e:149; type locality “Ka-
nuku Mountains, about 59° W. and 3° N., and on the 
savannahs near their base, at altitudes varying from 240 
to 2000 feet,” Upper Takutu– Upper Essequibo, Guyana.

of the mtDNA ND3 gene of this species and of H. vulpinus 
differ by 18.9% (Kennedy and Nachman 1998).

Holochilus lagigliai Pardiñas, Teta, Voglino, 
and Fernández, 2013
Lagiglia’s Marsh Rat

synonym:
Holochilus lagigliai Pardiñas, Teta, Voglino, and Fernán-

dez, 2013; type locality not precisely known; the label 
of the holotype states only “El Nihuil– San Rafael– 
Mendoza–Argentina.” El Nihuil is a dam constructed 
in 1947 on the middle of the Río Atuel, at 35°04′S, 
68°43′W, 1,300 m.
description:  Large, characterized by strikingly short 

tail, especially broad braincase, wide and anteriorly rounded 
zygomatic plates, bony palate without excrescences, M1 
with subelliptical procingulum and per sis tent parastyle and 
protostyle, well- developed mesolophostyles on M1; M3 
shorter than M2, and, uniquely for genus, with hypofl exus 
and hypocone absent.

distribution:  Holochilus lagigliai is known only 
from the type locality and from Holocene fragments ob-
tained at Gruta del Indio, both localities in Mendoza prov-
ince, west- central Argentina.

selected localit ies  (Map 164): ARGENTINA: 
Mendoza, EL Nihuil (type locality of Holochilus lagigliai 
Pardiñas, Teta, Voglino, and Fernández).

subspecies :  Holochilus lagigliai is monotypic.
natural history:  No aspects of the natural his-

tory of H. lagigliai are known. The holotype was col-
lected half a century ago nearby a dam (El Nihuil) along 
the Río Atuel at 1,300 m, the highest elevation recorded 
for the genus. The other three specimens referred to this 
species correspond to Holocene- aged mandibular remains 
from the Gruta del Indio archaeological site. Holochilus 
lagigliai is biogeo graph i cally isolated in the northwestern 
corner of Patagonia, with the nearest populations of liv-
ing Holochilus about 500 km to the east (H. brasiliensis in 
Buenos Aires Province) and 850 km to the north (H. cha-
carius in Tucumán province; Massoia 1976). Along with 
other amphibious mammals, such as Lutreolina crassicau-
data, Hydrochoerus hydrochaeris, and Myocastor coypus, 
H. lagigliai forms part of a group of subtropical mammals 
that have patchy rec ords in Mendoza province. The con-
servation status of the species is unknown, as the southern 
corner of Mendoza province has been poorly prospected 
for mammals (Pardiñas et al. 2013).

remarks :  The tail of H. lagigliai is strikingly short 
compared with other similarly sized marsh rats and may in-
fl uence its swimming capacity. Amphibious rats use the tail 
to change direction during swimming and as a point of rest 
against the bottom surface (Sierra de Soriano 1969). Mor-

Map 164    Selected localities for Holochilus lagigliai ( ) and Holochilus vulpi-
nus (●). Contour line = 2,000 m.
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quibo, Kanuku Mountains (type locality of Holochilus gui-
anae Thomas). PERU: Ayacucho, Hacienda Luisiana (A. L. 
Gardner and Patton 1976); Cusco, Santa Ana, upper Río 
Urubamba Valley (Thomas 1920h); Loreto, Genaro Her-
rera (Aniskin 1994); San Martín, Rioja (FMNH 19853); 
Ucayali, Yarinacocha (LSUMZ 16709). SURINAM: Sipali-
wini, Sipaliwini airstrip (R. J. Baker et al. 1983).

subspecies :  We regard Holochilus sciureus as being 
monotypic, although Barreto and García- Rangel (2005) 
recognized two subspecies (H. s. sciureus from the Orinoco 
Basin [including venezuelae J. A. Allen, herein regarded as 
a distinct species] and H. s. berbicensis from the Amazon 
Basin). This hypothesis needs to be evaluated by an ad-
equate review of museum specimens.

natural history:  Barreto and García- Rangel 
(2005) summarized general characters, distribution, form 
and function, ontogeny and reproduction, ecol ogy, behav-
ior, and ge ne tics in a treatment that also included H. ven-
ezuelae. Holochilus sciureus is found primarily in the Ama-
zon drainage and in the savannas of Guyana (Twigg 1962; 
Barreto and García- Rangel 2005). It occurs in open areas, 
inundated grass patches along river banks, or in small 
agricultural plots close to river banks in lowland rainfor-
est (Emmons and Feer 1997; Patton et al. 2000). It feeds 
mainly on leaves and seeds of savanna grasses but is also a 
major crop pest in sugarcane fi elds. In Guyana, it constructs 
spherical, dual- chambered nests, usually placed 0.5– 1.5 m 
above the ground in sugarcane and rice fi elds. Sometimes, 
nests consist only of a mass of fi ne leaves placed in cracks 
in the soil, under dense grass or tussocks, or on the soil 
surface beneath dense litter (Twigg 1962, 1965).

Embryo counts for pregnant females ranged from one 
to eight in the coastal region of Guyana (Twigg 1965), and 
four to six in northeastern Brazil (Moojen 1952). In the 
Amazonian forests of western Brazil, Patton et al. (2000) 
caught males with scrotal testes and pregnant or lactating 
females in the months of August through November. In Bo-
livia, a lactating female was taken in March; nonpregnant 
females  were recorded in May, September, and October 
(S. Anderson 1997). In Guyana, males with scrotal testes 
made up 70– 98% of the population, and >27% of females 
 were reproductively active (Twigg 1962). Litter size was 
affected by environmental variables and increased with 
the size and age of the females (Twigg 1965). In captivity, 
gestation lasted about 28– 30 days, and the mean number 
of embryos was 3.1 (range: 1– 6); males reached maturity 
at the age of 2– 3 months and females within 2– 5 months 
(Mello 1986). This species is a reservoir of Leishmania 
(Viannia) brasiliensis at Amajari, Pernambuco state, Brazil 
(Brandão- Filho et al. 2003).

remarks :  Massoia (1981b) raised sciureus Wag-
ner to species rank, distinguishing between this taxon 

Holochilus amazonicus Osgood, 1915:188; type locality 
“Itacoatiara, Amazon River, [Amazonas,] Brazil.”

Holochilus incarum Thomas, 1920h:227; type locality 
“Santa Ana,” Cusco, Peru.

Holochilus sciureus berbicensis Morrison- Scott, 1937:20; 
type locality “Blairmont Plantation, Berbice, coastal 
British Guiana,” Upper Demerara- Berbice, Guyana.

Holochilus brasiliensis nanus: Hershkovitz, 1955b:666; 
name combination.

Holochilus brasiliensis amazonicus: Hershkovitz, 1955b: 
667; name combination.

Holochilus brasiliensis incarum: Hershkovitz, 1955b: 668; 
name combination.

Holochilus brasiliensis guianae: Hershkovitz, 1955b:668; 
name combination.

Holochilus brasiliensis berbicensis: Hershkovitz, 1955b: 
669; name combination.

Holochilus sciureus berbicensis: Barreto and García- 
Rangel, 2005:2; name combination.

Holochilus sciureus sciureus: Barreto and García- Rangel, 
2005:2; name combination.
description:  Smallest species in genus, head and 

body length 123– 193 mm, tail length 115– 178 mm, and 
hindfoot 35– 46 mm. General coloration above coarsely 
mixed brownish and rufous, darkest at midline and lighter 
and more ochraceous on sides; ventral surface whitish, 
washed with buff, hairs with narrow slate gray bases.

distribution:  Holochilus sciureus occurs in the 
lowlands of the Guyanas, Bolivia, Peru, and Brazil. It may 
extend to northwestern Argentina (Vidal- Rioja et al. 1976; 
but see Remarks for H. chacarius).

selected localit ies  (Map 165): BOLIVIA: Beni, 
Totaisal, 1 km SW Estación Biológica del Beni (S. Anderson 
1997), Río Tijhamuchi (S. Anderson 1997); Santa Cruz, 
3.5 km W of Estación El Pailón (S. Anderson 1997), San 
Rafael de Amboró (S. Anderson 1997), 9 km SE of Tita 
(MSB 55299). BRAZIL: Alagoas, Penedo (J. A. Oliveira et al. 
2003); Amazonas, Altamira, right bank Rio Juruá (Pat-
ton et al. 2000), Itacoatiara (type locality of Holochilus 
amazonicus Osgood); Bahia, Bom Jesus da Lapa (MNRJ 
4145); Ceará, Fortaleza (J. A. Oliveira et al. 2003), Ipu 
(J. A. Oliveira et al. 2003); Mato Grosso, Taiamã Island, 
Cáceres (T. R. O. Freitas, Mattevi, Oliveira et al. 1983); 
Minas Gerais, Jaíba (MNRJ 43825), Pirapora (MNRJ 
4208); Pará, Soure, Ilha de Marajó (type locality of Ho-
lochilus nanus Thomas), Utinga (MNRJ 20928); Pernam-
buco, Bodocó (J. A. Oliveira et al. 2003), Pesqueira (J. A. 
Oliveira et al. 2003); Roraima, Caracaraí, Parque Nacio-
nal do Viruá (MNRJ [JAO 2059]). GUYANA: Mahaica- 
Berbice, Blairmont Plantation (type locality of Holochilus 
sciureus berbicensis Morrison- Scott); Potaro- Siparuni, 
Paramakatoi (USNM 565655); Upper Takutu– Upper Esse-
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(= H. chacarius herein) from northwestern Argentina are 
nearly identical to those of H. sciureus (Vidal- Rioja et al. 
1976; but see Remarks under H. chacarius), leaving some 
question as to whether H. sciureus may extend south of 
20°S latitude.

Holochilus venezuelae J. A. Allen, 1904
Venezuelan Marsh Rat

synonyms:
Holochilus venezuelae: J. A. Allen, 1904b:330; type local-

ity “El Llagual [= El Yaguel], [Bolívar,] Venezuela.”
Holochilus brasiliensis venezuelae: Hershkovitz, 1955b: 

670; name combination.
Holochilus sciureus: Voss and Carleton, 1993:12; part 

(venezuelae listed as synonym); not Holochilus sciureus 
Wagner.
description:  Second largest species, with head and 

body length 130– 226 mm, tail length 124– 194 mm, and 
hindfoot 36– 48 mm (O. J. Linares 1998). General color 
reddish brown above, strongly streaked with black mid-
dorsally, lighter and more fulvous on sides; and reddish ful-
vous on lower back and rump; venter buffy gray, hairs gray 
basally with yellowish white to deep buff tips; feet thinly 
haired, grayish fl esh- colored; claws whitish with subapical 
dusky ring, and fringed with whitish hairs at base; tail dark 
brown, not appreciably bicolored, with short black bristles 
increasing in length and abundance apically; terminal fi fth 
of tail well clothed with blackish bristly hairs that conceal 
underlying scales (J. A. Allen 1904b).

distribution:  Holochilus venezuelae occurs in 
Venezuela, from the lower Orinoco Basin to Lago Mara-
caibo (Fuentes and Poleo 2005). The distributional limits 
of H. venezuelae in comparison with those of H. sciureus 
need clarifi cation.

selected localit ies  (Map 166): VENEZU-
ELA: Bolívar, El Yagual (type locality of Holochilus ven-
ezuelae J. A. Allen); Guárico, Calabozo (Eiris and Barreto 
2009); Portuguesa, Piritu (FLMNH 13323); Zulia, Misión 
Tokuko (USNM 448570).

subspecies :  Holochilus venezuelae is monotypic.
natural history:  Holochilus venezuelae is consid-

ered an important agricultural pest in Venezuelan rice plan-
tations, with densities mea sured between 5 and 713 rats/
ha (Cartaya and Aguilera 1985). Its diet is mostly grasses, 
especially Leptochloa scabra and Oryza sativa, with small 
amounts of Cyperaceae, dicots, and invertebrates (A. M. 
G. Martino and Aguilera 1993). The mean home range 
size for 11 individuals inhabiting one rice fi eld was 0.278 
ha (Cartaya and Aguilera 1984). Eiris and Barreto (2009) 
examined home range, territoriality, individual movement, 
and dispersal. Gestation lasts about 29 days, and the mean 
number of embryos ranged between 5.8 (Venezuelan Lla-

and members of the brasiliensis group of species. Our 
deductions about the concept of this species stem from 
the analysis of samples from northeastern Brazil (Bahia, 
Alagoas, Pernambuco, and Ceará states) and Amazonia, 
which appear to form a morphologically cohesive entity 
lacking mesoloph- like structures on M1– M2 and with 
upper and lower mandibular masseteric ridges fused at 
the level of the anterior portion of m1 in most specimens. 
In addition, Pardiñas and Galliari (1998c) and Pardiñas 
and Teta (2011b) found morphological differences be-
tween H. sciureus and H. chacarius, particularly in their 
respective lower dentitions, including the form of the lo-
phids (compressed with acute outer margins in H. cha-
carius versus compressed with strongly acute outer mar-
gins and more prismatic in H. sciureus); form and size 
of the anteromedian fossetid (subcircular and large in 
H. chacarius versus transversally elongated and small in 
H. sciureus); and occlusal development of the metafl exid 
(scarcely developed, not reaching the midline of the 
tooth in H. chacarius versus well developed, freely con-
nected with the protofl exid in subadults of H. sciureus; 
see also Percequillo 2006). Petter and Tostain (1981) de-
scribed morphological variation in M3 for French Gui-
ana specimens.

This species is characterized by 2n = 55– 56 and FN = 56, 
with a marked predominance of acrocentrics in the auto-
somal complement, as based on specimens from Argentina 
(Vidal- Rioja et al. 1976), Brazil (T. R. O. Freitas, Mattevi, 
Oliveira et al. 1983), Peru (A. L. Gardner and Patton 1976; 
Aniskin 1994), and Surinam (R. J. Baker et al. 1983). 
Karyotypes from specimens identifi ed as H. balnearum 

Map 165    Selected localities for Holochilus sciureus (●). Contour 
line = 2,000 m.
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ward into the headwaters of the Meta- Orinoco fl uvial sys-
tem in Colombia.

Holochilus vulpinus (Brants, 1827)
Crafty Marsh Rat

synomyns:
Mus vulpinus Brants, 1827:137; type locality “Brasil”; 

regarded as Rio Uruguay, southeastern Brazil, by Lich-
tenstein (1830; see Hershkovitz 1955b:660); restricted 
to Maldonado, Uruguay, by Cabrera (1961), but Cer-
queira (1975) convincingly placed the type locality in 
Brazil, on the banks of Rio Uruguay, between Itaqui and 
Uruguay, Rio Grande do Sul.

Mus Braziliensis Water house, 1839:58; type locality “Ba-
hia Blanca,” Buenos Aires, Argentina; not Mus brasil-
iensis Desmarest (see Remarks).

Holochilus brasiliensis: Gray, 1843b:114; part (list-
ing of brasiliensis Water house); not Mus brasiliensis 
Desmarest.

H[olochilus]. vulpinus: Wagner, 1843a:554; fi rst use of 
current name combination.

Hesperomys vulpinus: Burmeister, 1854:163; name com-
bination.

Hesperomys [(Holochilus)] vulpinus: Burmeister, 1879: 
210; name combination.

Holochilus multannus Ameghino, 1889:117; type locality 
“río Luján cerca de la estación Olivera en la provincia 
de Buenos Aires,” Argentina.

Holochilus Darwini Thomas, 1897c:496; replacement 
name for Mus braziliensis Water house, which is pre- 
occupied by Mus brasiliensis Desmarest.

Holochilus chrysogaster Cabrera, 1912:102; nomen nu-
dum, erroneously attributed to Water house.

Holochilus brasiliensis vulpinus: Hershkovitz, 1955b:662; 
name combination.
description:  Largest species in genus, with range 

in head and body length 141– 238 mm, tail length 160– 
238 mm, and hindfoot 41– 55 mm (Massoia 1976b; 
Bonvicino, Oliveira, and D’Andrea 2008). General col-
oration above deep orangish to reddish brown strongly 
intermixed with long, glistening blackish brown hairs; 
sides bright ochraceous buff; ventral surface entirely 
white (northern populations), with narrow band of gray-
ish to orangish hairs, or golden yellowish with throat and 
chest covered by patches of entirely white hairs (Massoia 
1976b).

distribution:  Holochilus vulpinus ranges from 
Paraguay and east- central Argentina throughout Uruguay 
to Rio Grande do Sul state in Brazil (Massoia 1976b, 
1981b; Marques 1988). Extralimital fossils, referred to H. 
brasiliensis by Pardiñas and Teta (2011b), suggest that this 
species had a wider distribution during the Late Holocene, 

nos) and 7.4 (Acarigua, Venezuela) (Agüero 1978; Cartaya 
1983; Poleo and Mendoza 2001). The mass of pregnant 
females increased about 48% (Aguilera 1987). In Ven-
ezuelan savannas dominated by Paspalum fasciculatum, 
marsh rats account for 0.2– 1.3% of all rodents captured. 
Ectoparasites found on H. venezuelae include mites and 
ticks (Amblyomma ovale, Androlaelaps fahrenholzi, Eu-
trombicula alfreddugesi, E. batatas, Gigantolaelaps canes-
trinii, G. mattogrossensis, and Ornithonyssus bacoti), lice 
(Hoplopleura contigua and H. quadridentata), and a fl ea 
(Polygenis dunni). Known endoparasites include the nema-
todes Physaloptera sp., Stilestrongylus sp., and Strongyloi-
des sp. (Guerrero 1985).

remarks :  Holochilus venezuelae has been consid-
ered a full species (Aguilera et al. 1993), a subspecies of 
H. sciureus (O. J. Linares 1998), or a ju nior synonym of 
H. s. sciureus (Barreto and García- Rangel 2005). This 
taxon, however, is characterized by a karyotype with 
2n = 44, FN = 56 (Aguilera and Pérez- Zapata 1989), and 
thus with a relatively higher FN/2n ratio than H. sciureus. 
A. L. Gardner and Patton (1976) described a karyotype 
from Villavicencio, Colombia, with 2n = 50, FN = 58, one 
outside the known karyotypic variation for H. venezuelae 
and H. sciureus and which may represent an undescribed 
form. Further morphological and molecular comparisons 
are needed to test the affi nities between the Colombian 
form and H. venezuelae. If these two forms prove to be 
conspecifi c, the range of H. venezuelae will extend west-

Map 166    Selected localities for Holochilus venezuelae (●). Contour 
line = 2,000 m.
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at Bahía Blanca, on the coast of Buenos Aires province, 
Argentina. Although Water house equated his animal to A. 
Saint- Hilaire’s “le rat du Brézil,” which formed the ba-
sis for Desmarest’s earlier description of Mus brasiliensis, 
Water house’s taxon is not the same species although his 
Mus brasiliensis is pre- occupied by Desmarest’s name. 
Thomas (1897c) recognized this problem and proposed 
Holochilus darwini as a replacement for Water house’s 
brasiliensis.

Massoia (1971a, 1976b) and Pardiñas and Galliari 
(1998c) described external, cranial, and dental morphol-
ogy of H. vulpinus but under the name of H. brasiliensis. 
Specimens from owl pellets in central and eastern Argentina 
and previously identifi ed as H. brasiliensis (e.g., Formoso 
et al. 2010) probably represent H. vulpinus. Specimens of 
H. vulpinus exhibit larger dimensions than H. brasiliensis, 
especially in its cranial mea sure ments, such as the condy-
loincisive length (36.3– 45.9 mm in H. vulpinus and 34.6– 
36.9 mm in H. brasiliensis) and length of the upper molar 
series (7.3– 8.1 mm in H. vulpinus and 6.3– 7.5 mm in H. 
brasiliensis).

This species is characterized by 2n = 35– 39 and FN = 57– 
61 in Argentina and Paraguay (Nachman 1992a, b), with a 
higher proportion of biarmed autosomes than in H. brasil-
iensis from coastal Rio Grande do Sul (Riva et al. 1977; 
T. R. O. Freitas, Mattevi, Oliveira et al. 1983; Nachman 
1992a,b). Better documentation of the morphological dis-
tinction between H. brasiliensis and H. vulpinus is needed to 
clarify the geographic distribution of both taxa in Uruguay, 
Paraguay, and Argentina. Holochilus vulpinus differs from 
H. chacarius by a ge ne tic distance of 18.9% in sequence 
comparisons of the mtDNA ND3 gene (Kennedy and Nach-
man 1998).

Genus Hylaeamys Weksler, Percequillo, 
and Voss, 2006
Alexandre R. Percequillo

Species of Hylaeamys, previously known as the capito com-
plex or megacephalus group of the genus Oryzomys (sensu 
lato), are widely distributed throughout cis- Andean South 
America, from Colombia south to Paraguay and east to 
coastal Brazil. In this large area, they inhabit lower slopes 
of the Andes, extending to an elevation of 1,000 m, Ama-
zonian lowlands and fl oodplains, lowlands and highlands 
of the Atlantic Forest, and forested habitats in Cerrado and 
Chaco, among the drier biomes of the continent. There are 
no known rec ords from the Caatinga or the central portion 
of the Brazilian Pantanal.

I recognize seven species of Hylaeamys: H. acritus Em-
mons and Patton, H. laticeps (Lund), H. megacephalus 

reaching the northern border of Patagonia and the hill sys-
tems of central Argentina.

selected localit ies  (Map 164): ARGENTINA: 
Buenos Aires, Arroyo Brusquitas (Massoia 1976b), Ar-
royo Chasicó (Massoia 1976), Bahía Blanca (type local-
ity of Holochilus brasiliensis Water house), Estancia La 
Providencia (Teta, González- Fischer et al. 2010), Mar del 
Tuyú (Massoia 1976b), Marucha (Teta, González- Fischer 
et al. 2010), 20 km S of Pedro Luro on Hwy 3 (Formoso 
et al. 2010), Punta Lara (Massoia 1976); Chaco, Parque 
Nacional Chaco (Teta, González- Fischer et al. 2010); Cór-
doba, Marull (Jayat et al. 2006 [erroneously cited as for 
H. chacarius]); Misiones, Oberá, Escuela Provincial 639 
“Rosario Vera Peñaloza,” Lote 92, Sección II de Campo 
Ramón (Massoia 1993); Santa Fe, Jacinto L. Aráuz (Teta 
and Pardiñas 2010). BRAZIL: Rio Grande do Sul, Itaqui 
(Tiepolo 2007). PARAGUAY: Estancia Yacaré (GD 071). 
URUGUAY: Montevideo, Parque Lecocq (E. M. González 
1996).

subspecies :  We regard Holochilus vulpinus as mono-
typic, but Massoia (1976b), based on morphometrics, 
treated darwini Thomas as a subspecies separate from a 
more northern nominal form.

natural history:  Holochilus vulpinus constructs 
spherical and unlined nests of leaves, sticks, and grasses 
that average 22– 27 mm in diameter or excavates galler-
ies at the water level. Nests are often in tangles of vines 
and terminal forks of tree branches, up to 2– 3 m above 
the ground (Barlow 1969) or in hygrophilous vegetation 
such as the bulrushes Schoenoplectus californicus or Scir-
pus giganteus (Cyperaceae) as high as 40– 50 cm above the 
water level (Massoia 1976b). In Buenos Aires province, 
Argentina, up to seven young individuals  were found in 
each nest (Massoia 1976b). In Uruguay, males and females 
found in reproduction condition  were caught in May and 
April; pregnant females had two to four embryos (Barlow 
1969). Population densities in southeastern Buenos Aires 
reached 4.3 individuals/ha (range 0– 12.5; Dalby 1975). In 
Uruguay, Barlow (1969) found 45 nests in an area of 50 
ha. Plants, including aquatic, riparian, and cultivated spe-
cies, comprise the diet. Barlow (1969) described the molt 
cycle in Uruguayan specimens. This species is infested by 
the mites Laelops manguinhosi, Androlaelaps fahrenholzi, 
and Gigantolaelaps wolffsohni, and the fl eas Craneopsylla 
minerva, Polygenis (N.) atopus, P. (N.) frustratus, P. (P.) 
acodontis, P. (P.) platensis (Nava et al. 2003; Navone et al. 
2010), the mite Notoedres muris (Klompen and Nachman 
1990), the digenean Urotrema scabridum, Cladorchis pyri-
formis, and the nematode Tapironema coronatum (Durette- 
Desset et al. 1997).

remarks :  Water house (1839) described Mus brasil-
iensis based on a specimen collected by Charles Darwin 
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pterygoid plate. The buccinator- masticatory and accessory 
oval foramina are confl uent, so an alisphenoid strut is ab-
sent in all specimens. Auditory bullae are small, stapedial 
pro cesses are long and narrow, and bony tubes are short. 
The suspensory pro cess of the squamosal is absent, and the 
tegmen tympani varies from small and triangular to large 
and squared, and does not extend anteriorly to overlap the 
squamosal; the postglenoid foramen is long and wide, and 
the subsquamosal fenestra is absent. The mandible is shal-
low; the posterior margin of the angular pro cess is at the 
same vertical plane as that of the condyloid pro cess; the 
coronoid pro cess reaches the same height as the condyle; 
inferior and superior notches are shallow; and a capsular 
projection is absent.

Upper incisors are opisthodont. Molars are pentalo-
phodont and moderately high- crowned; labial and lingual 
cusps are arranged in opposite pairs. Both labial and lin-
gual fl exi are moderately deep and narrow, overlapping 
on each molar at midplane. Musser et al. (1998) described 
and fi gured occlusal surfaces of H. laticeps, H. megacepha-
lus, H. oniscus, H. perenensis, H. tatei, and H. yunganus. 
Young and a few adult specimens of H. megacephalus have 
m2s bisected by a long hypofl exid (Musser et al. 1998:79, 
Figs. 31 and 32). M1 has three main roots, anterior and 
posterior labial and lingual; M2 and M3 also have three 
main roots. Each lower molar has two roots, one each in 
anterior and posterior positions.

The axial skeleton is composed of 7 cervical, 12– 13 
thoracic, 6– 7 lumbar, 4 sacral, and 27– 30 caudal verte-
brae; there is some variation in the number of ribs, but 
the modal count is 12. Hemal pro cesses and hemal arches 
(rarely observed in H. megacephalus) are present at the 
junctions of the fi rst and second and/or second and third 
caudal vertebrae.

The stomach is unilocular and hemiglandular, with a 
shallow angular notch. The glans penis is of the complex 
type (Hooper and Musser 1964), with a tridigitate and 
well- developed cartilaginous baculum. The three bacular 
mounds are visible in the terminal crater, and the basal 
portion of the bony baculum is wide and spatulate, barely 
concave. A single dorsal papilla and one urethral fl ap are 
present.

All species are very similar in external and cranial 
morphology, more easily differentiated by morphometric 
and karyological criteria and geographic ranges (see Per-
cequillo 1998; Musser et al. 1998; Emmons and Patton 
2005). Consequently, my Key employs all useful characters 
in the recognition of these species. Brennand et al. (2013) 
provided details of locality distribution and morphologi-
cal comparisons among four species (H. laticeps, H. mega-
cepahlus, and H. oniscus, including the recognition of 
H. seuanezi) that occur in coastal Brazil.

(G. Fischer), H. oniscus (Thomas), H. perenensis (J. A. Al-
len), H. tatei (Musser, Carleton, Brothers, and Gardner), 
and H. yunganus (Thomas). I include seuanezi Weksler, 
Geise, and Cerqueira as a synonym of H. laticeps, but see 
Brennard et al. (2013) who characterized this taxon mor-
phologically and chromosomally, and mapped its range, as 
a species distinct from other coastal Brazilian Hylaeamys 
(laticeps, megacephalus, and oniscus).

Morphological characters that diagnose the genus in-
clude a tail length equal or subequal to head and body 
length; short, teardrop- shaped incisive foramina; and ca-
rotid circulatory pattern 2 (sensu Voss 1988), a trait that 
is shared only with the genus Oligoryzomys among mem-
bers of the Oryzomyini. The pelage is usually short and 
harsh, with viliform, setiform, and aristiform hairs homo-
geneous in texture and similar in length (aristiforms 9– 
14 mm). The dorsal color ranges from a dark grayish to a 
rich buffy brown; ventral color is uniformly gray. The tail 
is shorter than the head and body; its surface is usually 
darker than the ventral one, but the tail is not conspicu-
ously bicolored. Hindfeet are long and narrow, with un-
gual tufts just reaching the tips of the claws; and with four 
interdigital pads and two plantar pads, the thenar and hy-
pothenar (with polymorphism in the presence of the hypo-
thenarin some samples of H. yunganus; see Musser et al. 
1998:59, Table 7).

The skull is moderately to heavy built, 27.5– 37.9 mm in 
greatest length. The rostrum has weakly projected nasolac-
rimal capsules; zygomatic notches are narrow and either 
shallow to moderately deep; the free dorsal margins of the 
zygomatic plates are reduced, with their anterior margins 
either straight or weakly concave. The zygomatic arches 
are slender and nearly parallel; the jugal is small. The inter-
orbital region is slightly divergent posteriorly; supraorbital 
margins are squared or possess small dorsolateral projec-
tions, rarely strongly beaded. The braincase is elongate 
with a discrete temporal crest. Incisive foramina are short 
(3.5– 5.8 mm long), and their lateral margins diverge poste-
riorly, making them teardrop in shape. The palate is long 
and wide, with small to large posterolateral palatal pits in 
shallow to deep palatine depressions; palatal excrescences 
are present in most specimens (Musser et al. 1998:74, 
 Table 12). The anterior margin of the mesopterygoid 
fossa does not reach the level of the alveoli of the M3s; 
the roof of the fossa is either completely ossifi ed or perfo-
rated only by small and narrow sphenopalatine vacuities 
on the presphenoid or at the presphenoid- basisphenoid 
suture. A modifi ed cephalic arterial circulation is present 
(pattern 2 of Voss 1988), as indicated by absence of sphe-
nofrontal foramina and squamosoalisphenoid grooves and 
presence of large stapedial foramina and a deep furrow in 
the posterolateral portion on the ventral surface of each 
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specimens from Rio Juruá, Amazonas and Acre states, 
and eastern Atlantic Forest, Brazil); lower second molar 
with distinct entofl exid or entofossetid and short hypo-
fl exid in most specimens; 2n = 48 and 52. . . . . . . . . . . 5

4. Head and body (80– 158 mm) and tail (90– 138 mm) 
shorter; hypothenar pads small; skull smaller (greatest 
length 27.2– 34.9 mm) and delicate; molar toothrow 
shorter (3.7– 5.2 mm) and molars delicate; sphenopala-
tine vacuities small and narrow (vacuities present in 50– 
59% of Paraguayan specimens); multiple posterolateral 
palatal pits set in shallow to deep palatal notches; pala-
tal excrescences present, from small projections to large 
bone struts fused to maxilla; 2n = 54 and FN = 62. . . . .  
. . . . . . . . . . . . . . . . . . . . . . . Hylaeamys megacephalus

4′. Head and body (131– 152 mm) and tail shorter (110– 
130 mm); hypothenar pads large; skull smaller (great-
est length 33.9– 34.6 mm) and delicate; molar toothrow 
shorter (4.7– 5.2 mm) and molars delicate; roof of me-
sopterygoid fossa infrequently perforated by spheno-
palatine vacuities (when present, very small and nar-
row); multiple posterolateral palatal pits set in shallow 
to deep palatal notches; palatal excrescences present as 
large bone struts fused to maxilla . . .Hylaeamys acritus

5. Head and body 81– 169 mm and tail 94– 162 mm; 2n =  
52, FN = 62. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

5′. Head and body 122– 174 mm and tail 100– 157 mm; 
2n = 48, FN = 60; pelage sparser and coarser; dorsal 
color dark, grayish or blackish brown; skull larger 
(greatest length 31.8– 37.6 mm); molars more robust 
(toothrow length 4.6– 5.5 mm)  . . . . Hylaeamys laticeps

6. Head and body (131– 162 mm), tail (135– 162 mm), and 
skull (33.7– 37.6 mm slightly larger; occurs in northeast-
ern Brazil, north of Rio São Francisco  . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Hylaeamys oniscus

6′. Head and body (81– 169 mm), tail (94– 154 mm), and 
skull (29.5– 37.9 mm smaller; occurs in Amazon Basin 
of Colombia, Ec ua dor, Peru, Bolivia, and western 
 Brazil  . . . . . . . . . . . . . . . . . . . . . Hylaeamys perenensis

Hylaeamys acritus (Emmons and Patton, 2005)
Bolivian Hylaeamys

synonyms:
Oryzomys capito: S. Anderson, 1997:399; part (listing of 

specimens from MNK); not Mus capito Olfers (= Hy-
laeamys megacephalus [G. Fischer]).

Oryzomys megacephalus: Musser, Carleton, Brothers, and 
Gardner, 1998:32; part; not Mus capito Olfers (= Hy-
laeamys megacephalus [G. Fischer]).

Oryzomys acritus Emmons and Patton, 2005:14; type lo-
cality “Bolivia: Departamento de Santa Cruz, Provincia 
Velasco, Parque Nacional Noel Kempff Mercado, El 
Refugio Huanchaca, an outpost with a few buildings 

synonyms:
Mus: G. Fischer, 1814:71; part (description of megacepha-

lus); not Mus Linnaeus.
H[esperomys].: Wagner, 1843a:542; part (listing of cepha-

lotes); not Hesperomys Water house.
Calomys: Fitzinger, 1867b:87; part (listing of cephalotes); 

not Calomys Water house.
Oryzomys: Thomas, 1894b:354; part (listing of laticeps); 

not Oryzomys Baird.
Hylaeamys Weksler, Percequillo, and Voss, 2006:8; type 

species Mus megacephalus G. Fischer, by original 
designation.
remarks :  The species- group taxa assigned to the ge-

nus Hylaeamys  were profoundly affected by Hershkovitz’s 
(1960, 1966a) revisionary acts in footnotes. I discussed the 
consequences of these acts in the Remarks section for the 
genus Euryoryzomys.

KEY TO THE SOUTH AMERICAN SPECIES 
OF HYLAEAMYS:
1. Second upper molar with distinct medial mesofossette 

and short parafl exus . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1′. Second upper molar without mesofossette and with 

long parafl exus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2. Pelage long (fur length 9– 12 mm; Musser et al. 

1998:101) and dense, uniformly dark brown; upper mo-
lar toothrow long (5.5– 5.7 mm) and wide (1.7– 1.9 mm); 
incisive foramina short relative to greatest skull length 
(4.2– 4.9 mm and 30.9– 33.9 mm, respectively)  . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hylaeamys tatei

2′. Pelage short (fur length 6– 10 mm) and less dense, from 
grayish brown to buffy brown; upper molar toothrow 
short (3.9– 5.5 mm); incisive foramina long relative to 
greatest skull length (3.9– 5.8 mm and 27.5– 35.3 mm, 
respectively); 2n = 58– 60 and FN = 62– 66 in western 
populations (Brazil and Peru), and 2n = 52– 59 and 
FN = 66– 67 in eastern samples (Surinam; see Musser et al. 
1998:80– 81, Table 13 for further details) . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Hylaeamys yunganus

3. Head and body (80– 158 mm) and tail (90– 138 mm) 
long; hypothenar pad large or very small; skull smaller 
and delicate (greatest length 27.2– 34.9 mm); molar 
toothrow shorter (3.7– 5.2 mm) and molars narrower; 
sphenopalatine vacuities variably present; lower second 
molar without distinct entofl exid or entofossetid and 
with long hypofl exid nearly bisecting the molar in most 
specimens; 2n = 54  . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3′. Head and body (81– 174 mm) and tail (94– 162 mm) long; 
hypothenar pad medium sized; skull large and robust 
(greatest length 29.5– 37.9 mm); molar toothrow longer 
(4.5– 5.6 mm) and molars robust; roof of mesopterygoid 
fossa completely ossifi ed in most specimens (>90% of 
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cado (Emmons and Patton 2005). There, individuals  were 
captured on the ground in evergreen riverine (gallery) for-
ests, deciduous and semideciduous terra fi rme forests, and 
seasonally fl ooded forests on the edge of seasonally fl ooded 
pampa. These forests are characterized by two physiogno-
mies: a “seasonally deciduous emergent canopy, sparse un-
derstory and midstory varying in deciduousness depending 
both on the location and on the dryness of the par tic u lar 
year,” or liana forests, exhibiting “low canopies and dense 
lianas at all levels” (Emmons and Patton 2005:15). Eleva-
tional range is 170– 700 m.

remarks :  This recently recognized species is thor-
oughly diagnosed and described by Emmons and Pat-
ton 2005), who provided molecular and both metric and 
qualitative morphological characters in support of spe-
cies status. Phenotypically, the most similar species is H. 
megacephalus, with which H. acritus shares similarities in 
body color, body and skull size, and molar topography. De-
spite these common features, H. acritus is the sister of H. 
perenensis, a western Amazonian Hylaeamys that is more 
closely related to the Atlantic Forest H. laticeps than to the 
eastern Amazonian- Cerrado H. megacephalus. Hylaeamys 
acritus is sympatric with H. yunganus (Emmons and Pat-
ton 2005).

Hylaeamys laticeps (Lund, 1840)
Atlantic Forest Hylaeamys

synonyms:
Mus laticeps Lund, 1839a:233; nomen nudum.
Mus laticeps Lund, 1840b [1841c:279]; type locality “Rio 

das Velhas’s Floddal” (Lund 1841c:292, 294), Lagoa 
Santa, Minas Gerais (see also Musser et al. 1998).

Hesperomys laticeps: Burmeister, 1854:171; part (exclud-
ing Hesperomys subfl avus Wagner [= Cerradomys sub-
fl avus]); name combination.

Calomys saltator Winge, 1887:48, plate I, Figs. 16 and 17; 
plate III, Fig. 7; renaming of Mus laticeps Lund.

Oryzomys laticeps: Thomas, 1894b:354; name combina-
tion.

[Oryzomys (Oryzomys)] laticeps laticeps: Tate, 1932e:18; 
part; name combination.

[Oryzomys (Oryzomys)] saltator: Tate, 1932e:18; name 
combination.

Oryzomys laticeps laticeps: Gyldenstolpe, 1932a:17; name 
combination.

Oryzomys oniscus: Moojen, 1952b:47; part; not Oryzo-
mys oniscus Thomas (= Hylaeamys oniscus).

Oryzomys [(Oryzomys)] capito laticeps: Cabrera, 1961: 
386; name combination.

Oryzomys capito: Hershkovitz, 1966a:137, footnote; part; 
not Mus capito Olfers (= Hylaeamys megacephalus 
[Fischer]).

and an airstrip on private property, but within the park 
(14°42.553′S, 061°2.034′W [WGS 84]; elev. 170 m).”

[Hylaeamys] acritus: Weksler, Percequillo, and Voss, 2006: 
14; fi rst use of current name combination.
description:  Characterized externally by tail much 

shorter than head and body length (average about 81%); 
long dorsal (9– 10 mm) and ventral hairs (3– 4 mm); whit-
ish venter; large and fl eshy hypothenar pad; one ring of 
squamae on digit I of pes. Skull robust and with strongly 
developed palatal excrescences; very large foramen ovale; 
M2 with short parafl exus and single labial fossette (meso-
fl exus); m2 with short hypofl exid.

distribution:  Hylaeamys acritus is an endemic 
species of northeastern Bolivia, limited to the west bank 
tributaries of the Río Iténez (= Rio Guaporé in Brazil), in 
the departments of Santa Cruz and Beni.

selected localit ies  (Map 167): BOLIVIA: Beni, 
Curicha (USNM 551653), San Joaquín, Monto Río Ma-
chupo (Emmons and Patton 2005); Santa Cruz, El Refugio 
Huanchaca, Parque Nacional Noel Kempff Mercado (type 
locality of Oryzomys acritus Emmons and Patton), Lago 
Caiman, Parque Nacional Noel Kempff Mercado (MNK 
1949), Urubicha, Río Negro (MNK [NR 10]).

subspecies :  Hylaeamys acritus is monotypic.
natural history:  All natural history data are 

from populations in Parque Nacional Noel Kempff Mer-

Map 167    Selected localities for Hylaeamys acritus ( ) and Hylaeamys pere-
nensis (●). Contour line = 2,000 m.
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remarks :  The southeastern Atlantic Forest popula-
tions of genus Hylaeamys, called H. laticeps by Musser 
et al. (1998),  were only recently recognized as specifi cally 
distinct from other populations of this group, particularly 
those from the Cerrado (allocated to H. megacephalus) 
and northeastern Atlantic Forest in Brazil (H. oniscus; see 
Percequillo 1998; Musser et al. 1998; Weksler et al. 1999; 
Andrades- Miranda, Zanchin et al. 2002).

Throughout much of its recent history, the specifi c epi-
thet laticeps Lund was not applied to any species, regarded 
only as a synonym of H. megacephalus (Musser and Car-
leton 1993; but see Hershkovitz 1960:544, footnote, who 
recognized laticeps but included in his concept a large 
number of names now allocated to species in fi ve different 
genera). Musser et al. (1998), however, stated that laticeps 
Lund was the valid and available name that should be ap-
plied to the large Atlantic Forest Hylaeamys and regarded 
oniscus Thomas to be a ju nior synonym. Almost simultane-
ously, Weksler et al. (1999) proposed Oryzomys seuanezi 
for the morphologically and karyologically divergent 
populations from the southeastern Atlantic Forest (Wek-
sler et al. 1999), regarding Oryzomys oniscus Thomas as 
a species restricted to northeastern Atlantic Forest.  Here, 
I treat seuanezi Weksler, Geise, and Cerqueira as a ju nior 
synonym of H. laticeps, but I also regard H. oniscus as 
a valid species (see that account). Brennard et al. (2013) 

Oryzomys seuanezi Weksler, Geise, and Cerqueira, 1999: 
454; type locality “Fazenda União, Casimiro de Abreu 
municipality, Rio de Janeiro state (22°25′S, 42°02′W; 
50 m.”

[Hylaeamys] laticeps: Weksler, Percequillo, and Voss, 2006: 
14; fi rst use of current name combination.
description:  Large, with head and body length 

122– 174 mm; tail short (100– 157 mm); hindfeet robust, 
with fl eshy hypothenar pads and sparse ungual tufts shorter 
than claws. Dorsal fur very short and harsh, colored buffy, 
yellowish, or grayish brown densely grizzled with dark 
brown; ventral fur shorter and predominantly grayish in 
color; tail bicolored, basally and uniformly colored distally; 
ears sparsely covered with reddish- brown hairs. Skull robust 
and large (greatest skull length 31.8– 37.6 mm), with short, 
narrow, and teardrop- shaped incisive foramina (length 4.3– 
5.9 mm; width 2.1– 2.9 mm); interorbital region diverges 
slightly posteriorly, with squared or weakly to moderately 
beaded supraorbital margins; palate with complex, multiple 
posterolateral palatal pits recessed in shallow palatine de-
pressions and developed palatal excrescences. Toothrows 
robust (length 4.6– 5.5 mm; M1 width 1.4– 1.8 mm).

distribution:  Hylaeamys laticeps is endemic to 
the eastern Brazilian Atlantic Forest. Known collecting 
localities are distributed along coastal lowland forests 
and eastern forested foothills of the Serra do Mar, from 
southern Bahia to northern Rio de Janeiro states. Con-
sequently, the elevational range of this species is limited, 
extending from near sea level (Casimiro de Abreu, Rio de 
Janeiro, at 17 m) to approximately 100 m at Buerarema, 
Bahia, and about 300 m in Parque Estadual do Rio Doce, 
Minas Gerais.

selected localit ies  (Map 168): BRAZIL: Ba-
hia, Almada, Rio do Braço (MNRJ 9314); Espírito 
Santo, Linhares, Fazenda Santa Terezinha, 33 km NE of 
Linhares (UFMG MAS 4); Minas Gerais, Lagoa Santa 
(type locality of Mus laticeps Lund), Parque Estadual do 
Rio Doce (UFMG JRS 382); Rio de Janeiro, Casimiro 
de Abreu, Reserva Biológica de Poço das Antas (MNRJ 
29406).

subspecies :  I treat Hylaeamys laticeps as monotypic.
natural history:  This terrestrial species inhabits 

lowland evergreen forest and subtropical deciduous for-
est along the Atlantic coast, where it may be found in 
swampy, disturbed, and primary forests (G. A. B. Fonseca 
and Kierulff 1989; Stallings 1989), but most frequently 
in pristine habitats (Laemmert et al. 1946). In one south-
ern Bahia community, H. laticeps was the most common 
small mammal, where it was encountered in forest frag-
ments of all sizes as well as in the surrounding matrix, 
although it was more abundant in mature forests (Pardini 
2004).

Map 168    Selected localities for Hylaeamys laticeps ( ) and Hylaeamys 
oniscus (●).
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Oryzomys modestus J. A. Allen, 1899b:212; type locality 
“Campo Alegre, Sucre, Venezuela.”

[Oryzomys (Oryzomys)] goeldi: Tate, 1932e: 7; part; name 
combination.

[Oryzomys (Oryzomys)] cephalotes: Tate, 1932e:18; part; 
name combination.

[Oryzomys (Oryzomys)] saltator: Tate, 1932e:18; part; 
name combination.

Oryzomys angouya: C. O. da C. Vieira, 1953:137; part; 
not Mus angouya G. Fischer (= Sooretamys angouya [G. 
Fischer]).

Oryzomys capito: Hershkovitz, 1959b:339; part; name 
combination.

Oryzomys [(Oryzomys)] capito capito: Cabrera, 1961:385; 
name combination.

Oryzomys [(Oryzomys)] capito goeldii: Cabrera, 1961: 
385; name combination and incorrect subsequent spell-
ing of Oryzomys goeldi Thomas.

Oryzomys (Oryzomys) laticeps cf. modestus: C. T. Carv-
alho, 1962:290; part; name combination.

Oryzomys capito goeldi: C. T. Carvalho and Toccheton, 
1969:290; name combination.

[Oryzomys] megacephalus: Langguth, 1966b:287; name 
combination.

Oryzomys oniscus: Alho, 1981:225; part; not Oryzomys 
oniscus Thomas (= Hylaeamys oniscus [Thomas]).

[Hylaeamys] megacephalus: Weksler, Percequillo, and 
Voss, 2006:14: fi rst use of current name combination.
description:  Small to medium sized (head and body 

length 80– 158 mm; mean 121.9 mm, N = 151); tail shorter 
than head and body (range: 90– 138 mm; mean 115.4 mm, 
N = 145); hindfeet short with small plantar pads (especially 
hypothenar), and sparse ungual tufts shorter than claws. 
Dorsal fur short, dense, and slightly harsh, colored overall 
with ochraceous, yellowish, or orangish weakly to moder-
ately ticked with dark brown; ventral fur shorter and pre-
dominantly gray, often with small white gular and inguinal 
patches; tail uniform in color or weakly to completely bi-
colored; ears sparsely covered with either entirely brown or 
banded hairs, brown basally but white or golden distally. 
Skull small and delicate (greatest length 27.2– 34.8 mm); 
incisive foramina very short and broad, teardrop in shape 
(length 3.5– 5.4 mm; width 1.9– 3.1 mm); interorbital re-
gion diverges slightly posteriorly, with supraorbital mar-
gins rounded to weakly beaded; palate with complex and 
multiple posterolateral palatal pits recessed in shallow 
palatine depressions and with palatal excrescences vary-
ing from small projections to large struts fused to max-
illa; short and narrow toothrows (length 3.7– 5.2 mm; M1 
width 1.1– 1.6 mm).

distribution:  Hylaeamys megacephalus has the 
largest known distribution of all congeners, occurring 

regarded seuanezi as a species distinct from other Atlantic 
Forest Hylaeamys, including H. laticeps, H. megacephalus, 
and H. oniscus.

Although most recent rec ords would suggest that H. 
laticeps is a coastal Atlantic Forest dweller, the type lo-
cality at Lagoa Santa, Minas Gerais (where this species 
occurs in sympatry with H. megacephalus) is situated 
on the western slope of Serra do Espinhaço in a region 
mostly dominated by open vegetation of the Cerrado, al-
though in a mosaic with patches of semideciduous forest. 
Lagoa Santa contrasts elevationally with most locality 
rec ords for this species, because it is about 760 m above 
sea level.

Hylaeamys laticeps can be differentiated from H. 
megacephalus by its sparser and coarser pelage; dark, 
grayish or blackish brown dorsal body coloration; larger 
skull; more robust molars; larger and wider palatal ex-
crescences; diploid number 2n = 48 and FN = 60 (in con-
trast to 2n = 54 and FN = 62 in H. megacephalus), and 
geo graph i cal distribution (while the former is restricted 
to eastern Brazilian Atlantic Forest, the latter has a more 
widespread range that extends from the Cerrado through-
out eastern Amazonia).

Hylaeamys megacephalus (G. Fischer, 1814)
Azara’s Hylaeamys

synonyms:
Mus megacephalus G. Fischer, 1814:71; based on Az-

ara’s (1801, 1802) “rat second ou rat a grosse téte” 
and “del cola igual al cuerpo”; type locality “Para-
guay east of the Río Paraguay, Departamento de Ca-
nendiyu [= Canindeyú], 13.3 km (by road) N Curuguaty 
(24°31′S/55°42′W, 255 m,” based on neotype designation 
(Musser et al. 1998:251– 2).

Mus ? Capito Illiger, 1815:70; nomen nudum.
? Mus capito: Olfers, 1818:209; redescription of Mus Cap-

ito Illiger; based on Azara’s (1801, 1802) “rat second 
ou rat a grosse téte” and “del cola igual al cuerpo.”

Mus cephalotes Desmarest, 1819d:63; based on Azara’s 
(1801, 1802) “rat second ou rat a grosse téte” and “del 
cola igual al cuerpo.”

H[esperomys]. cephalotes: Wagner, 1843a:542; name combi-
nation.

Calomys cephalotes: Fitzinger, 1867b:87; part; name combi-
nation.

Oryzomys velutinus J. A. Allen and Chapman, 1893:214; 
type locality “Princestown [= Princes Town], Trinidad,” 
Trinidad and Tobago.

Oryzomys Goeldi Thomas, 1897c:494; type locality “Itai-
tuba, Rio Tapajós,” Pará, Brazil.

[Oryzomys] cephalotes: E.- L. Trouessart, 1897:526; name 
combination.
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under fallen logs, under roots and buttresses of fallen trees, 
in tangled branches of fallen trees, at the base of buttressed 
trees, and in hollow logs (Voss et al. 2001). Hylaeamys 
megacephalus is a predominantly terrestrial species (Nitik-
man and Mares 1987; Voss et al. 2001) but can be scanso-
rial (Marinho- Filho et al. 1998; Voss et al. 2001), with ar-
boreal captures always in the lower forest strata (<2.0 m; 
Malcolm 1988, 1991).

In the gallery forests of the Cerrado, Mares and Ernest 
(1995) reported an increase in population density during 
the dry season, when densities reached 7.5 individuals/ha, 
whereas in central Brazilian Amazonia, Malcolm (1990) 
estimated densities at 0.404 individuals/ha. Pregnant fe-
males and reproductively active males have been observed 
in both dry (May and June) and wet (from September to 
November) seasons in Cerrado vegetation (Mares and 
Ernest 1995). In French Guiana, Henry (1994) recorded 
births and pregnant females year- round, with peaks coinci-
dent with the rainy season (April– May).  Here, captive ani-
mals exhibited a gestation period of 26 days and litter sizes 
of one to six. Barnett and Cunha (1994) trapped pregnant 
females in December (dry season) in the transition between 
the Llanos and Amazon forest in Brazil.

remarks :  Most of the nomenclatural issues involving 
this species have been clarifi ed by Musser et al. (1998) and 
Percequillo (1998), especially the allocation of problematic 
names such as Mus capito Olfers, Mus cephalotes Desmar-
est, Oryzomys velutinus J. A. Allen and Chapman, Oryzo-
mys goeldi Thomas, and Oryzomys modestus J. A. Allen, 
as well as the priority of megacephalus Fischer over that of 
capito Olfers. The names megacephalus (Fischer), capito 
(Olfers) and cephalotes (Desmarest; see also Desmarest 
1804:24)  were coined for the species Azara (1801, 1802) 
referred to as the “rat second ou rat a grosse téte” and “del 
cola igual al cuerpo” (respectively).

The concept of H. megacephalus as a widely distributed 
species throughout Amazonia as presented by Musser et al. 
(1998) in their revision of the complex has been modifi ed by 
more recent analyses. Molecular sequence studies, for ex-
ample, documented reciprocal monophyly for samples from 
eastern and western Amazonia, and to which the names 
H. megacephalus and H. perenensis are now applied, respec-
tively (Patton et al. 2000; Voss et al. 2001; Bonvicino and 
Moreira 2001; L. P. Costa 2003; Musser and Carleton 2005). 
Morphometric, qualitative morphological, and karyological 
data also support this hypothesis. Hylaeamys megacephalus 
is smaller in size (head and body length 80– 158 mm); has a 
smaller skull (greatest skull length 27.2– 34.9 mm); has short, 
teardrop- shaped incisive foramina (length 3.4– 5.4 mm); has 
a shorter maxillary toothrow (length 3.7– 5.2 mm), and 
a karyotype with 2n = 54 and FN = 62 (see account of H. 
perenensis for comparisons). However, even within this re-

throughout forested areas of the Cerrado and Chaco 
in central Paraguay, Cerrado and semideciduous forests in 
southeastern and central Brazil, and Amazonian forests of 
eastern Brazil, the Guianan region, and southern Venezu-
ela, as well as forested areas in the Venezuelan Llanos; and 
on the coastal island of Trinidad. Hylaeamys megacepha-
lus ranges in elevation from the Amazonian lowlands, such 
as Itaituba, Pará state, at 15 m, to the central Brazilian 
highlands, such as at Brasília, Distrito Federal, at 1,100 m.

selected localit ies  (Map 169): BRAZIL: 
Amapá, Terezinha, Rio Amapari, Serra do Navio (MPEG 
15024); Amazonas, Tambor, left bank Rio Jaú (INPA 
2014); Ceará, Serra de Maranguape (UFC 74); Maran-
hão, Alto Parnahyba [= Alto Parnaíba] (FMNH 26447); 
Mato Grosso, Cidade Laboratório de Humboldt, Aripuanã 
(MPEG 12647), Juruena (MZUSP M 97.179); Mato 
Grosso do Sul, Fazenda Califórnia, Morraria do Sul, Bodo-
quena (MZUSP [APC 731]), Porto Faya (MZUSP 1700); 
Minas Gerais, Formoso, Parque Nacional Grande Sertão 
Veredas (MZUSP M 97.140); Pará, Bragança, Santa Maria, 
Tracuateua [= Tracuatena] (USNM 394180), Itaituba, Rio 
Tapajós (type locality of Oryzomys Goeldi Thomas); São 
Paulo, Fazenda Sete Lagoas, Mogi Guaçu (MZUSP 25759). 
FRENCH GUIANA: Cayenne, Paracou (Voss et al. 2001). 
GUYANA: Barima- Waini, Santa Cruz (ROM 98827). 
PARAGUAY: Caaguazú, 22.5 km N of Coronel Oviedo by 
road (UMMZ 124499); Canindeyú, 13.3 km by road N of 
Curuguaty (type locality of Mus megacephalus G. Fischer); 
San Pedro, Tacuati, Aca- Poi (USNM 293148). SURINAM: 
Saramacca, La Poule (FMNH 95623). TRINIDAD AND 
TOBAGO: Trinidad, Princestown (type locality of Oryzo-
mys velutinus J. A. Allen and Chapman). VENEZUELA: 
Amazonas, Cerro Neblina Base Camp, left (west) bank Río 
Baria [= Río Mawarinuma] (USNM 559193), Tamatama, 
Río Orinoco (USNM 409873); Sucre, Campo Alegre (type 
locality of Oryzomys modestus J. A. Allen).

subspecies :  As currently understood, Hylaeamys 
megacephalus is monotypic, although molecularly di-
vergent samples from south of the Amazon River (from 
eastern Pará state, Brazil, to Paraguay), and those from 
north of the Amazon in central Brazil and the Guianan 
region (Patton et al. 2000; L. P. Costa 2003) may repre-
sent either valid infraspecifi c groups or require specifi c 
recognition.

natural history:  This species inhabits a range of 
biomes across its distribution but is always restricted to 
forested habitats (Mares et al. 1986; Ochoa et al. 1993). 
Specimens have been obtained in well- drained, swampy, or 
creekside primary forest as well as secondary forest. This 
species can also be common near human dwellings and 
rock outcrops (Handley 1976) and in overgrown orchards 
(Barnett and Cunha 1994). Sites of trap captures include 
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[Oryzomys (Oryzomys)] oniscus: Tate, 1932e:18; name com-
bination.

Oryzomys laticeps: Hershkovitz, 1960:544, footnote; part 
(oniscus Thomas listed as synonym); not Mus laticeps 
Lund (= Hylaeamys laticeps).

Oryzomys [(Oryzomys)] capito oniscus: Cabrera, 1961: 
387; name combination.

Oryzomys capito: Hershkovitz, 1966a:137, footnote; part; 
not Mus capito Olfers (= Hylaeamys megacephalus [G. 
Fischer]).

[Hylaeamys] oniscus: Weksler, Percequillo, and Voss, 2006: 
14; fi rst use of current name combination.
description:  Large, head and body 140– 162 mm 

(mean 147.2, N = 8); tail equal to or shorter than head and 
body (range: 135– 162 mm; mean 146.8, N = 8); hindfeet 
robust, with fl eshy and large plantar pads and sparse un-
gual tufts shorter than claws. Dorsal fur short and harsh, 
color overall yellowish to buffy heavily ticked with dark 
brown; ventral fur short and predominantly grayish; tail 
bicolored basally and uniformly colored distally; ears 
sparsely covered with reddish- brown hairs (more so dor-
sally) or yellowish (more so ventrally). Skull large and 
robust (skull length 33.7– 37.6 mm); teardrop- shaped in-
cisive foramina long and wide (length 4.9– 5.8 mm; width 
2.3– 3.4 mm); slightly and posteriorly divergent interor-
bital region with squared to beaded supraorbital margins; 
palate with complex and multiple posterolateral palatal 
pits recessed in shallow to moderately deep palatine de-
pressions, and palatal excrescences varying from small 
projections to large and robust bone struts fused to maxil-
lae; and toothrows long and wide (length 4.9– 5.3 mm; M1 
width 1.4– 1.6 mm).

distribution:  Hylaeamys oniscus is endemic to 
the northeastern Atlantic Forest of Brazil, with all known 
localities north of the Rio São Francisco in the states of 
Alagoas, Pernambuco, and Paraíba (see Brennand et al. 
2013).

selected localit ies  (Map 168): BRAZIL: Ala-
goas, Fazenda do Prata, 13 km SSW of São Miguel dos 
Campos (MNRJ 30595), Fazenda Santa Justina, 6 km SSE 
of Matriz de Camaragibe (UFPB 978); Paraíba, Fazenda 
Pacatuba, 10 km NE of Sapé (UFPB 1931); Pernambuco, 
São Lourenço da Mata (type locality of Oryzomys oniscus 
Thomas).

subspecies :  Hylaeamys oniscus is monotypic.
natural history:  No data are available on the 

natural history of H. oniscus, although all known localities 
are in typical coastal Atlantic rainforest.

remarks :  Hylaeamys oniscus has been considered 
as either a valid taxon, as a species or subspecies, or as 
a synonym of H. megacephalus. More recently, this spe-
cies was considered to be morphologically, morphometri-

stricted concept of H. megacephalus, molecular clades sepa-
rated by the Amazon River are reciprocally monophyletic, 
suggesting the possibility that further taxonomic divisions of 
this species may be warranted.

There are few rec ords of this species from eastern 
coastal Brazil, except for those from Amapá, Maranhäo, 
and Ceará states. The eastern edge of the range coincides 
with the limits of the Cerrado biome. There are no defi ni-
tive rec ords of this species in western Amazonia (see also 
Patton et al. 2000), and the western distributional limits 
of this common species remain unclear as well. Musser 
et al. (1998) suspected that contact between H. perenen-
sis and H. megacephalus might be found along the lower 
Rio Tapajós, and also stated that more samples from this 
region should be examined to clearly evaluate the possi-
bility that this river may represent the boundary between 
these forms. Given the degree of overall morphological 
similarity between H. megacephalus and H. perenensis, 
additional collections should provide for both karyotypic 
and molecular data. The karyotype of H. megacephalus 
consists of 2n = 54, FN = 62 (Musser et al. 1998:Fig. 11); 
that of H. perenensis is 2n = 52, Fn = 62 (see that account).

Hylaeamys oniscus (Thomas, 1904)
Northern Atlantic Forest Hylaeamys

synonyms:
Oryzomys oniscus Thomas, 1904b:142; type locality “São 

Lourenço [= São Lourenço da Mata],” Pernambuco, 
Brazil.

Map 169    Selected localities for Hylaeamys megacephalus (●). Contour 
line = 2,000 m.
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width 1.5– 2.9 mm); molars long and robust (maxillary 
toothrow length 4.5– 5.6 mm); roof of mesopterygoid fossa 
completely ossifi ed (in more than 90% of specimens from 
Rio Juruá in Amazonas and Acre states, Brazil; Patton et al. 
2000). Lower second molars with distinct entofl exid, ento-
fossetid, and short hypofl exid in most specimens.

distribution:  Hylaeamys perenensis ranges through 
lowland and lower montane rainforests of the western Ama-
zon Basin, from eastern Colombia south through Ec ua dor 
and Peru to northeastern Bolivia, and extending into west-
ern Brazil. Extent of the range to the east is uncertain, but 
it is possibly bounded by the Río Putumayo in the north 
and the Rio Madeira– Rio Guaporé in the south. The An-
dean Cordillera forms the western limits of the range for 
H. perenensis; there are no known trans- Andean rec ords. 
The species ranges in elevation from about 65 m (Lago Vai 
Quem Quer, Amazonas, Brazil) to 1,000 m (Mámbita, Cun-
dinamarca, Colombia).

selected localit ies  (Map 167): BOLIVIA: 
Pando, La Cruz (AMNH 262937). BRAZIL: Acre, Sena 
Madureira, km 8 on route BR 364 between Sena Madu-
reira and Manuel Urbano (USNM 545295), Sobral, left 
bank Rio Juruá (MPEG 28312); Amazonas, Colocação 
Vira- Volta, left bank Rio Juruá (MVZ 190530), Seringal 
Condor, left bank Rio Juruá (MVZ 190485); Rondônia, 
Cachoeira Nazaré (MPEG 20811). COLOMBIA: Cun-
dinamarca, Mámbita (AMNH 70526). EC UA DOR: Orel-
lana, San José Abajo (AMNH 68050); Pastaza, Sarayacu, 
Río Bobonaza (AMNH 67352); Zamora- Chinchipe, 
Zamora (AMNH 36577). PERU: Amazonas, Huampami, 
Río Cenepa (Patton et al. 2000); Junín, Perené (type local-
ity of Oryzomys perenensis J. A. Allen); Loreto, Reserva 
Nacional Allpahuayo- Mishana (Hice and Velazco 2012); 
Ucayali, Balta, Río Curanja (A. L. Gardner and Patton 
1976, as Oryzomys capito).

subspecies :  Hylaeamys perenensis is monotypic.
natural history:  Hylaeamys perenensis is found 

in seasonally inundated fl oodplain forests (várzea), non-
fl ooded upland forests (terra fi rme), river beach grass, 
Cecropia stands, fl ooded and nonfl ooded grasslands, Heli-
conia thickets, active and abandoned garden plots, and 
second- growth forests (Woodman et al. 1995; Patton et al. 
2000). Exclusively terrestrial, this species, where it occurs, 
may be the most abundant rodent both in terra fi rme and 
várzea forests, but has been trapped more commonly in 
várzea habitat (Patton et al. 2000). On the Rio Juruá in 
western Brazil, H. perenensis was reproductively active 
throughout the year “spanning both dry and rainy sea-
sons” (Patton et al. 2000:153), where modal litter size was 
four, with embryo counts two to fi ve. In Bolivia, the modal 
number was three embryos, also with a range of two to fi ve 
(S. Anderson 1997).

cally (Musser at al. 1998), and karyologically (Andrades- 
Miranda, Zanchin et al. 2002) indistinguishable from the 
eastern populations of H. laticeps (as defi ned previously), 
and therefore as a ju nior synonym because laticeps Lund, 
1840, has priority over oniscus Thomas, 1904. However, 
I regard Hylaeamys oniscus as a valid species, distinguish-
able from H. laticeps by its larger size (mean head and 
body length 147 mm versus 136 mm, respectively; mean 
greatest skull length 35.8 mm versus 34.3 mm; mean dia-
stema length 9.8 mm versus 8.8 mm), by shorter toothrows 
and narrower molars (mean maxillary toothrow length 
5.08 mm versus 5.14 mm; mean M1 width 1.45 mm ver-
sus 1.53 mm), and by a 2n = 52, FN = 62 karyotype (speci-
mens from the type locality; Maia 1990). Specimens with 
a karyotype of 2n = 48 and FN = 60– 64, and identifi ed by 
Andrades- Miranda, Zanchin et al. (2002) as “Oryzomys 
oniscus,” I assign to Hylaeamys laticeps (see account 
earlier).

Hylaeamys perenensis (J. A. Allen, 1901)
Western Amazonian Hylaeamys

synonyms:
Oryzomys perenensis J. A. Allen, 1901c:406; type lo-

cality “Perené, Department of Junin, Peru; altitude 
800 m,” defi ned as “Valle Perené, Colonia del Perené; 
a coffee plantation at junction of ríos Paucartambo 
and Chanchamayo, 1000 m” (Stephens and Traylor 
1983: 161).

[Oryzomys (Oryzomys)] perenensis: E.- L. Trouessart, 1904: 
419; name combination.

Oryzomys laticeps perenensis: Gyldenstolpe, 1932a:18; 
part; name combination.

Oryzomys [(Oryzomys)] capito nitidus: Cabrera, 1961:386; 
part; but neither Mus capito Olfers (= Hylaeamys mega-
cephalus [G. Fischer]) nor Hesperomys laticeps, var. 
nitidus Thomas (= Euryoryzomys nitidus).

Oryzomys megacephalus: Musser, Carleton, Brothers, and 
Gardner, 1998:251; part (inclusion of samples from 
western Amazonia).

[Hylaeamys] perenensis: Weksler, Percequillo, and Voss, 
2006:14; fi rst use of current name combination.
description:  Medium sized (head and body length 

81– 169 mm; mean 135.7, N = 337); tail shorter than head 
and body length (tail 94– 154 mm; mean 122.9, N = 339); 
hindfeet moderately robust, with medium- sized hypothenar 
pads. Coloration of dorsal pelage ochraceous buffy weakly 
to intensely ticked with dark brown or reddish brown; ven-
tral pelage predominantly gray; dorsal surfaces of hindfeet 
grayish to whitish; ungual tufts short, whitish in color, but 
sparse; tail unicolored or only weakly bicolored. Skull large 
and robust (greatest length 29.5– 37.9 mm); incisive foram-
ina long, narrow, teardrop- shaped (length 3.6– 6.0 mm; 
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subspecies :  Hylaeamys tatei is monotypic.
natural history:  The region where all specimens 

of H. tatei  were captured is characterized by a mosaic of 
“paramo or temperate plants” and “subtropical vegeta-
tion” (G. H. H. Tate notes cited in Musser et al. 1998:103), 
cultivated lands, second- growth forest, and primary forest 
(Rageot and Albuja 1994) between 1,159 and 1,524 m. 
Musser et al. (1998) also suggested that H. tatei could be 
a wet and cool premontane evergreen forest inhabitant of 
the eastern slopes of Ec ua dor and Peru, because four other 
broadly distributed species of this general habitat (Neph-
elomys auriventer, Oreoryzomys balneator, Chilomys in-
stans, and Akodon aerosus)  were collected with H. tatei.

remarks :  Hylaeamys tatei is easily distinguished from 
congeners, but especially from H. yunganus, by its large 
body size and cranial dimensions, shorter incisive foramina 
(length 4.2– 4.9 mm in H. tatei; length 3.9– 5.8 mm in H. yun-
ganus), and longer and wider maxillary toothrow (length 
5.5– 5.7 mm and breadth 1.7– 1.9 mm in H. tatei; length 3.9– 
5.5 mm and breadth 1.3– 1.7 mm in H. yunganus).

Hylaeamys yunganus (Thomas, 1902)
Amazonian Hylaeamys

synonyms:
Oryzomys yunganus Thomas, 1902b:130; type locality 

“Charuplaya, 1350 m,” stated by Thomas (1902b:126) 
as being “on the [Río] Securé, just north of 16 S.,” Co-
chabamba, Bolivia.

[Oryzomys (Oryzomys)] yunganus: E.- L. Trouessart, 1904: 
419; name combination.

remarks :  Hylaeamys perenensis has been treated 
as a subspecies of what is now called Hylaeamys laticeps 
(Gyldenstolpe 1932; Ellerman 1941), as a synonym of Eu-
ryoryzomys nitidus (Cabrera 1961), or as part of Hylaea-
mys megacephalus (Musser and Carleton 1993). Musser 
et al. (1998) did demonstrate differences between H. pere-
nensis and H. megacephalus, but adopted a conservative 
taxonomic posture and maintained both western (H. pere-
nensis) and eastern Amazonian samples under the same 
species H. megacephalus. Their decision was based on the 
absence of evidence of a geo graph i cal barrier precluding 
gene fl ow between populations (Musser et al. 1998:41– 42). 
However, Patton et al. (2000; see also L. P. Costa 2003) 
presented molecular evidence to sustain the morphological 
and karyological differentiation recognized by Musser et al. 
(1998), and I treat H. perenensis as a valid species based 
on these morphometric and molecular analyses.

Specimens of H. perenensis can be distinguished from 
those of H. megacephalus by their larger size, larger skull, 
longer teardrop- shaped incisive foramina, more robust 
molars, and a 2n = 52, FN = 62 karyotype (A. L. Gardner 
and Patton 1976, as Oryzomys capito; Patton et al. 2000). 
Moreover, DNA sequences (Patton et al. 2000; L. P. Costa 
2003; Emmons and Patton 2005) support a sister relation-
ship between H. perenensis and H. acritus, which in turn are 
coupled to H. laticeps and then, fi nally, to H. megacephalus.

Hylaeamys tatei (Musser, Carleton, Brothers, 
and Gardner, 1998)
Tate’s Hylaeamys

synonyms:
Oryzomys tatei Musser, Carleton, Brothers, and Gardner, 

1998:100; type locality “Palmera (01°25′S/78°12′W; . . . ), 
at 4000 ft (1220 m), Provincia del Tungurahua, Ec ua dor.”

[Hylaeamys] tatei: Weksler, Percequillo, and Voss, 2006:14; 
fi rst use of current name combination.
description:  Large (mean head and body length 

130.2 mm, range: 118– 137 mm); pelage dark; incisive 
foramina short and narrow relative to size of cranium; 
toothrows long and wide; molars robust; coronoid pro-
cess blunt and triangular in shape. Distinguishable from 
congeners by having long and deep mesofl exus on M1 and 
M2 (moderate wear forms either long medial mesofossette 
or small labial and long medial mesofossettes), and robust 
ectolophid on m1 and m2.

distribution:  Hylaeamys tatei is known from 
only three, closely adjacent localities along the upper Río 
Pastaza on the eastern slope of the Ec ua dorean Andes 
(Musser et al. 1998:106, Fig. 47).

selected localit ies  (Map 170): EC UA DOR: 
Tunguruhua, Palmera (type locality of Oryzomys tatei 
Musser, Carleton, Brothers, and Gardner).

Map 170    Selected locality for Hylaeamys tatei (●). Contour line = 2,000 m.



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 345

Santa Cruz (ROM 98719). PERU: Amazonas, Yambras-
bamba (BM 26.8.6.14); Huánuco, Chinchao (FMNH 
23721); Puno, Río Inambari, probably near Oroya (BM 
1.1.1.26); Ucayali, San José, on Río Santa Rosa (LSUMZ 
16685). SURINAM: Marowijne, Powakka, ca. 50 km S of 
Paramaribo (CM 54048). VENEZUELA: Amazonas, Cerro 
Duida, Agüita Camp (AMNH 77314); Bolívar, Auyán- 
tepuí (AMNH 130906).

subspecies :  Despite a wide geographic range and de-
monstrable variation (see Remarks), Hylaeamys yunganu-
sis currently regarded as monotypic.

natural history:  Hylaeamys yunganus inhab-
its fl ooded (várzea) and nonfl ooded (terra fi rme) forests 
(Musser at al. 1998; Patton et al. 2000; Voss et al. 2001). 
There is some apparent geo graph i cal variation in habitat 
preferences. In the western Amazon of Brazil, Patton et al. 
(2000) trapped specimens of H. yunganus in primary and 
secondary fl ooded and nonfl ooded forests as well as in 
abandoned and active garden plots and Heliconia thick-
ets. In French Guiana, Voss et al. (2001) reported that the 
species was limited to primary forest, most frequently in 
moister sites such as swampy and creekside forest forma-
tions where specimens  were captured under or beside logs, 
around the bases of trees, in dense undergrowth unshel-
tered by woody objects, in tangled dead branches, among 
fallen palm fronds, and among the stilt roots of standing 
trees. This difference in habitat utilization may involve 
competitive interactions with congeners, for in western 
Brazil, Patton et al. (2000) found H. yunganus more fre-
quently associated with terra fi rme forests than was sym-
patric H. perenensis (see above). Hylaeamys yunganus has 
been captured only in traps set at ground level and never 
in lianas above the ground as has H. megacephalus. Cap-
ture data also suggest that this species is less abundant than 
sympatric H. perenensis or H. megacephalus in the west-
ern and eastern Amazon Basin, respectively (Patton et al. 
2000; Voss et al. 2001).

Reproductively active males (those with scrotal testes) 
and females (pregnant, lactating, or postlactating) have 
been recorded throughout the year in the western Amazon; 
the modal litter size was two embryos (range: 1– 4; Pat-
ton et al. 2000). When compared with the sympatric and 
syntopic H. perenensis, H. yunganus had smaller modal 
litter sizes, lower pregnancy rates, and apparently delayed 
parturition, on average. These features may be related to 
differences in abundance observed in the fi eld among sym-
patric species of Hylaeamys.

remarks :  Hylaeamys yunganus has been recognized 
as a valid form since its description (Thomas 1902b), 
being only provisionally treated as a subspecies of Hy-
laeamys megacephalus by Cabrera (1961). In external 
morphology, H. yunganus is very similar to sympatric 

Oryzomys [(Oryzomys)] capito yunganus: Cabrera, 1961: 
387; name combination.

[Hylaeamys] yunganus: Weksler, Percequillo, and Voss, 
2006:14; fi rst use of current name combination.
description:  Moderate sized with tail equal to or 

shorter than head and body length (head and body length 
115– 149 mm; tail length 107– 128 mm). Dorsal fur dense 
and velvety; hairs longer than sympatric H. megacephalus 
(mean sample length 7.1– 8.4 mm versus 5.4– 6.6 mm); up-
per parts dark brownish tawny to brownish black; under 
parts dark grayish white; tail monocolored or with ventral 
basal half either unpigmented or mottled; dorsal surfaces 
of front and hindfeet whitish; claws sparsely covered by 
ungual tufts; plantar surfaces of hindfeet lack hypothenar 
pads in some specimens; superciliary, genal, and mystacial 
vibrissae not exceptionally long, extending only to ears. 
Cranial size and shape similar to that of H. megacephalus 
and H. perenensis, but zygomatic plates much wider and 
lengths of bony palate, incisive foramina (4.3– 5.6 mm), and 
molar rows (4.8– 5.5 mm) each longer relative to occipito-
nasal length. Posterior margins of dentary shallowly con-
cave between condyloid and angular pro cesses (compared 
with more deeply concave margins in H. megacephalus 
and H. perenensis). Molars chunky and wide (M1 width 
1.5– 1.6 mm); M2 with short parafl exus, labial and medial 
fossettes present; m2 with conspicuous entofl exid, short 
hypofl exid that extends only to medial plane of tooth, and 
single fossetid.

distribution:  Hylaeamys yunganus is widely dis-
tributed, with a range nearly concordant with the low-
land Amazonian rainforest in Brazil, Bolivia, Peru, Ec ua-
dor, Colombia, Venezuela, Guyana, Surinam, and French 
Guiana (Musser et al. 1998:47, Fig. 15). Across this broad 
region, H. yunganus also occupies a wide elevational 
range, from sea level in French Guiana (Île de Cayenne) 
to nearly 2,000 m on the eastern Andean slopes of Peru 
(Yambrasbamba).

selected localit ies  (Map 171): BOLIVIA: Co-
chabamba, Charuplaya (BM 2.1.1.39); Pando, Bella Vista, 
10 km SSW of Mapiri (BM 1.1.1.65); Santa Cruz, 4.5 km 
N and 1.5 km E of Cerro Amboró, Río Pitasama (AMNH 
262079). BRAZIL: Amapá, Serra do Navio, Macapá 
(USNM 392065); Mato Grosso, Rio Saueniná (AMNH 
37112), 264 km N of Xavantina, Serra do Roncador (BM 
81.470); Pará, Agrovila da União, 18 km S and 19 km W of 
Altamira (USNM 521519); Rondônia, Rio Roo se velt, left 
bank upper Rio Aripuanã (AMNH 37113). COLOMBIA: 
Cundinamarca, Guaicáramo (AMNH 71328); Putumayo, 
Río Macaya, at Río Caquetá (FMNH 72067). EC UA-
DOR: Napo, Volcán Sumaco (AMNH 68118); Zamora- 
Chinchipe, Zamora (AMNH 47830). French Guiana: Île 
de Cayenne (MNHN 1986– 322). Guyana: Barima- Waini, 
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skulls than those from eastern Amazonia and elsewhere in 
the Guianan region (Musser et al. 1998). This species is 
also characterized by chromosomal polymorphism both 
within and between western (2n = 58– 60; FN = 62– 66; 
A. L. Gardner and Patton 1976; Patton et al. 2000) and 
eastern populations (2n = 52– 59; FN = 64– 67; Musser et al. 
1998). Whether these differences warrant taxonomic rec-
ognition must remain for future analyses.

Genus Lundomys Voss and Carleton, 1993
Robert S. Voss

The genus Lundomys contains a single species, L. molitor, 
which now occurs only in southern Brazil (Rio Grande do 
Sul) and Uruguay. Previously known as Holochilus mag-
nus and thought to be a “sigmodont” (closely related to 
Sigmodon; Hershkovitz 1955b), this taxon was referred 
to the tribe Oryzomyini by Voss and Carleton (1993) on 
the basis of derived cranial and visceral characters. Recent 
phyloge ne tic analyses (e.g., Weksler 2003, 2006; Parada 
et al. 2013) unequivocally support the hypothesis that 
Lundomys and Holochilus are oryzomyines (not closely 
related to Sigmodon), although they are not consistently 
recovered as sister taxa (contra Pardiñas and Teta 2011b). 
Pleistocene and/or early Holocene fossils have been re-
ported from central Brazil (Minas Gerais; Voss and Carleton 
1993), Uruguay (Ubilla et al. 2004), and northern Ar-
gentina (Lezcano et al. 1992; Pardiñas and Lezcano 1995; 
Pardiñas and Deschamps 1996; Teta and Pardiñas 2006; 
Pardiñas and Teta 2011b). Except as noted otherwise  here, 
this account is based on Voss and Carleton (1993), which 
should be consulted for additional details concerning mor-
phological characters, taxonomy, distribution, and natural 
history.

Lundomys molitor is a large rat (mature adults prob-
ably weigh >300g) with long, dense, soft, yellowish- brown 
dorsal pelage and buffy under parts. The ears are small 
and well provided with short brownish or yellowish fur 
(not contrasting in color with the fur of the head). Mys-
tacial, superciliary, genal, submental, interramal, and 
carpal vibrissae are present; the mystacial hairs are short 
and do not extend posteriorly behind the pinnae when 
laid back against the head. The manus is unremarkable, 
but the huge (58– 68 mm) hindfoot has naked claws (not 
concealed by long tufts of ungual hairs), conspicuous in-
terdigital webbing, and dense fringes of long silvery hairs 
along the plantar margins; the plantar surface is hairless 
and densely squamate, with one metatarsal and four very 
small interdigital pads (the hypothenar pad is absent); the 
claw of pedal digit V extends to the end of phalanx 1 of 
digit IV. There are eight mammae in inguinal, abdominal, 

congeners, namely, H. megacephalus in eastern Amazonia 
and H. perenensis in western Amazonia. The most con-
spicuous external character distinguishing H. yunganus is 
the reduction in size or absence of the hypothenar pad on 
the hindfoot. However, given substantial individual varia-
tion of size and presence, this feature lacks utility as an 
absolutely diagnostic trait (Musser et al. 1998:63, Table 
7). In cranial morphology, H. yunganus can be told read-
ily from both H. megacephalus and H. perenensis by the 
presence of two enamel islands and a short parafl exus on 
M2, the most reliable character state that distinguishes 
these species.

Musser et al. (1998:269– 271) discussed problems as-
sociated with the placement of the type locality. In Brazil, 
distributional rec ords are widely scattered in the lowland 
forests of the Amazon Basin. In Bolivia, Peru, and Ec ua-
dor the species ranges from lowland rainforest to mon-
tane forests in the foothills of the Andes. In Colombia, all 
rec ords are associated with the narrow area of lowland 
forest along the eastern base of the Andes, in the headwa-
ters of left bank tributaries of the Río Orinoco. There are 
no known rec ords of H. yunganus in eastern Colombia 
along the middle and lower reaches of Orinocan tribu-
taries. All collecting sites in Venezuela are from the table 
mountains (tepuis) in the southern and eastern parts of 
the country.

Hylaeamys yunganus exhibits marked geo graph i cal 
variation in cranial dimensions, with samples from western 
Amazonia and from the Venezuelan tepuis having larger 

Map 171    Selected localities for Hylaeamys yunganus (●). Contour 
line = 2,000 m.
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but not on m3; and discrete posterolophids are present and 
per sis tent on m1 and m2. The lower fi rst molar has three or 
four roots, but m2 and m3 have two roots each.

The axial skeleton includes 12 ribs, 19 thoracolumbar 
vertebrae, 4 sacral vertebrae, and 35– 36 caudal vertebrae. 
The tuberculum of the fi rst rib articulates with the trans-
verse pro cesses of the seventh cervical and fi rst thoracic 
vertebrae, and the second thoracic vertebra has a greatly 
elongated neural spine. The entepicondylar foramen of the 
humerus is absent.

The stomach is unilocular and hemiglandular, and the 
gall bladder is absent. Other visceral and genital characters 
are unknown.

synonyms:
Hesperomys: Winge, 1887:14; part (description of moli-

tor); not Hesperomys Water house.
Holochilus: Hershkovitz, 1955b:657; part (description of 

magnus); not Holochilus Brandt.
Lundomys Voss and Carleton, 1993:5; type species Hes-

peromys molitor Winge, by original designation.

Lundomys molitor (Winge, 1887)
Lund’s Water Rat

synonyms:
Hesperomys molitor Winge, 1887:14; type locality given 

originally as “Lapa do Capão Secco [= Lapa do Capão 
Seco], da Escrivania [= Escrivânia] Nr. 5 og da Serra 
das Abelhas”; fi xed by lectotype designation (Voss and 
Myers 1993) to “Lapa da Escrivania [= Escrivânia] Nr. 
5, “a cave excavated by P. W. Lund near Lagoa Santa, 
Minas Gerais, Brazil.

Oryzomys molitor: E.- L. Trouessart, 1897:528; name com-
bination.

Holochilus magnus Hershkovitz, 1955b:657; type locality 
“Paso de Averías, Río Cebollati, about 40 km south of 
Trienta y Tres [Lavalleja], eastern Uruguay.”

[Calomys] molitor: Hershkovitz, 1962:123; name combi-
nation.

Holochilus molitor: Massoia, 1980c:282; name combination.
Lundomys molitor: Voss and Carleton, 1993:5; fi rst use of 

current name combination.
description:  As for the genus.
distribution:  All known Recent specimens of Lun-

domys molitor have been collected in Uruguay and in the 
adjacent Brazilian state of Rio Grande do Sul.

selected localit ies  (Map 172): BRAZIL: Rio 
Grande do Sul, Tupanciretã (T. R. O. Freitas, Mattevi, 
Oliveira et al. 1983). URUGUAY: Canelones, Bañado de 
Tropa Vieja (AMNH 206363); Lavalleja, Paso Averías, 
Río Cebollatí (type locality of Holochilus magnus Hersh-
kovitz); Soriano, 3 km E of Cardona (AMNH 206368); 
Treinta y Tres, 8 km E of Treinta y Tres (FMNH 29260).

postaxial, and pectoral pairs. The sparsely haired tail (with 
clearly visible epidermal scales) is unicolored and much 
longer than the combined length of head and body.

The skull in dorsal view has a blunt, massive rostrum 
fl anked by deep zygomatic notches; the interorbital re-
gion is narrow with sharp (but not beaded) supraorbital 
margins; and the braincase lacks well- developed temporal 
crests. The zygomatic plates are very broad, with concave 
anterior margins and spinous anterodorsal pro cesses; the 
jugals are present and consistently separate the maxillary 
and squamosal zygomatic pro cesses; and there is a well- 
developed vertical ridge along the frontosquamosal suture 
in the back of the orbit. Incisive foramina are long, ex-
tending posteriorly to or between the fi rst molar alveoli; 
the palatal bridge is long and narrow, with prominent 
posterolateral pits; the parapterygoid fossae are about as 
wide as the mesopterygoid fossa; and the roof of the me-
sopterygoid fossa is completely ossifi ed (or perforated by 
very small sphenopalatine vacuities). Diagnostic features 
of the basicranium and ear region include the absence of 
an alisphenoid strut (the buccinator- masticatory foramen 
and the foramen ovale are confl uent); a derived carotid ar-
terial circulation (pattern 3 of Voss 1988); and a tegmen 
tympani that is not connected to a posterior suspensory 
pro cess of the squamosal. The auditory bullae are globu-
lar, with short and narrow bony tubes, and although the 
petrosal is broadly exposed posteromedially between the 
ectotympanic and the basioccipital, it does not extend an-
teriorly to the carotid canal; above each auditory bulla, 
the lateral surface of the braincase is perforated by a large 
postglenoid foramen and a subequally sized subsquamosal 
fenestra. The coronoid pro cess of the mandible is about 
level with the condyle; the tip of the angular pro cess does 
not extend posteriorly much behind the condylar pro cess; 
the superior and inferior masseteric crests converge anteri-
orly as an open chevron (not tightly compressed to form a 
single anterior ridge); and the capsular pro cess is indistinct.

The upper incisors are opisthodont, with smoothly 
rounded (not faceted) yellow- orange enamel bands. The up-
per molars are bunodont (not planar), with rounded (rather 
than angular) labial and lingual cusp margins. The antero-
cone of M1 is weakly divided (when unworn) into subequal 
labial and lingual lobes by a shallow anteromedian fl exus; 
an anteroloph is present but small on unworn M1 and well 
developed on M2 and M3; a shallow protofl exus is present 
on unworn M2. A small mesoloph is always present on M1 
and M2, but it is never fused with a mesostyle on the labial 
cingulum; no mesoloph is present on M3. All upper mo-
lars have three roots. The anteroconid of m1 is entire (not 
divided by an anteromedian fl exid), but it encloses a large 
enamel pit; minute anterolophids are present on all unworn 
lower molars; small mesolophs are present on m1 and m2 
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western South America, in Colombia, Ec ua dor, Peru, and 
westernmost Venezuela. We recognize six species in the 
 genus: M. caliginosus, M. columbianus, M. robustulus, M. 
zunigae, M. chrysomelas, and M. idoneus. The last two spe-
cies are currently found only in Central America and not 
included in this account. The genus is poorly known, as the 
last review was that of J. A. Allen (1913b). The following 
morphological description is based on the analyses of speci-
mens deposited in the AMNH and USNM collections, in-
cluding most holotypes, but also includes information from 
J. A. Allen (1913b), Goldman (1918), Hooper and Musser 
(1964; glans penis), Carleton (1973; stomach), Voss and 
Linzey (1981; male accessory glands), Voss (1991a; gall 
bladder), Weksler (2006), and Lóss and Weksler (unpubl. 
data).

Melanomys are medium- sized (head and body length, 
100– 150 mm), vole- like rodents with dorsal pelage dark 
brown, and ventral pelage grayish or yellowish brown; the 
limits of dorsal and ventral colors are subtle or indistinct. 
The body pelage is short and close in coastal (lowland) 
populations, or long, dense, and soft in interior (moun-
tain) forms. Pinnae are small and slightly hairy, not con-
trasting in color with the dorsal fur. The mystacial vi-
brissae are short and sparse, extending only to base of 
pinnae when laid back against cheek. The manus and pes 
are covered dorsally with short and dark hairs, and the 
manual claws are long and keeled. The hindfeet do not 
have natatory fringes or interdigital webs, and have short 
and sparse tufts of ungual hairs at bases of claws on digit 
II through digit V; the plantar surface is densely covered 
with distinct squamae distal to the thenar pad; the hypo-
thenar pad is absent or vestigial, and the interdigital pads 
are small and fl eshy, with pads 1 and 4 displaced proxi-
mally relative to 2 and 3. The claw of digit I extends to the 
middle of phalanx 1 of digit II, and claw of digit V extends 
to the middle of phalanx 1 of digit IV. The tail is unicol-
ored and dark, sparsely haired, and covered with more or 
less conspicuous epidermal scales; it is much shorter than 
the combined length of head and body and does not have 
a tuft of terminal long hairs. The mammary complement 
consists of eight teats in inguinal, abdominal, postaxial, 
and pectoral pairs.

The skull has a robust rostrum fl anked by moderate to 
deep zygomatic notches. The interorbital region is conver-
gent anteriorly, with weakly beaded supraorbital margins. 
The braincase is rounded, without well- developed tempo-
ral crests; the lambdoidal and nuchal crests are weakly de-
veloped in older adults. The posterior margins of the zygo-
matic plates are situated anterior to the M1 alveoli in most 
specimens, but approximately even with M1 in others. 
The zygomatic plates lack anterodorsal spinous pro cesses. 
Jugals are present, but they are very small (maxillary and 

subspecies :  I treat Lundomys molitor as monotypic.
natural history:  Lundomys molitor has been 

collected in freshwater marshes and along streams bor-
dered by grass and brush. Throughout its range, L. moli-
tor is sympatric (and perhaps syntopic) with Holochilus 
brasiliensis, an externally similar semiaquatic species with 
which it was formerly confused (Hershkovitz 1955b). 
Scant information from several sources suggests that L. 
molitor is nocturnal, herbivorous, and builds spherical 
elevated nests supported by and constructed from reeds 
(Barlow 1969; Sierra de Soriano 1969; Voss and Carleton 
1993).

remarks :  Extralimital fossil remains of Lundomys 
molitor (from Argentina and central Brazil) have been in-
terpreted as evidence for geographic range shifts correlated 
with Quaternary climatic fl uctuations— northward into the 
tropics during cool episodes (Voss and Carleton 1993) and 
southward into temperate regions during warmer periods 
(Teta and Pardiñas 2006; Pardiñas and Teta 2011b).

Genus Melanomys Thomas, 1902
Marelo Weksler and Simone Lóss

Members of the genus Melanomys, generally known as 
dusky rice rats, are found in lowland or lower montane 
forested habitats in Central America from Honduras to 
Panama (Hall 1981; F. A. Reid 1997), and south to north-

Map 172    Selected localities for Lundomys molitor (●).
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An anterolophid is present on m1 but absent on m2 and 
m3, an ectolophid is absent on m1 and m2, the mesolophid 
is distinct on unworn m1 and m2, and a posterofl exid is 
present on m3. Accessory lingual and labial roots are pres-
ent on m1; m2 and m3 each have one large anterior root 
and one large posterior root.

The fi rst rib has a double articulation. The humerus 
lacks an entepicondylar foramen, but has a supratrochlear 
foramen. There are 12 ribs. The fi fth lumbar (17th tho-
racolumbar) vertebra has a vestigial anapophysis. A pos-
terior spinous pro cess is present on the hemal arch at the 
junction of the second and third caudal vertebrae.

The stomach is unilocular- hemiglandular, without ex-
tension of glandular epithelium into the corpus. The gall 
bladder is absent. One pair of preputial glands is present. 
The distal bacular cartilage of the glans penis is small and 
trifi d (with a short and slender central digit); the non-
spinous tissue on the rim of the terminal crater does not 
conceal the bacular mounds; the dorsal papillae are spine-
less; and the urethral pro cesses are without subapical 
lobules.

synonyms:
Hesperomys: Tomes, 1860b:263; part (description of ca-

liginosus); not Hesperomys Water house.
Hesperomys (Habrothrix): J. A. Allen, 1891b:210; part 

(listing of caliginosus); not Hesperomys Water house nor 
Habrothrix Water house.

Oryzomys: Thomas, 1894b:355; part (description of pha-
eopus); not Oryzomys Baird.

Akodon: E.- L. Trouessart, 1897:537; part (listing of caligi-
nosus); not Akodon Meyen.

Oryzomys (Zygodontomys): Bangs, 1900a:95; part (listing 
of obscurior as subspecies of phaeopus); not Oryzomys 
Baird nor Zygodontomys J. A. Allen.

Oryzomys (Melanomys) Thomas, 1902f:248; type species 
of new subgenus Oryzomys phaeopus Thomas (= Hes-
peromys caliginosus Tomes).

Melanomys: J. A. Allen, 1913b:537; fi rst use as generic 
designation.
remarks :  The genus has no fossil record. Melano-

mys can be distinguished from other oryzomyine genera by 
the following combination of characters: dark dorsal col-
oration with minimal ventral countershading, tail shorter 
than head and body, reduction of ungual tufts, robust ros-
trum, lacrimals with longer maxillary than frontal sutures, 
long palate, carotid circulatory pattern 3 (Voss, 1988), and 
bunolophodont molars.

Monophyly of Melanomys is corroborated by cla-
distic analysis of morphological characters (Pine et al. 
2012), an unsurprising result given the morphological 
distinctiveness of Melanomys within the Oryzomyini, 
but recent molecular phyloge ne tic analyses (Hanson and 

squamosal zygomatic pro cesses often overlap in lateral 
view but rarely are in contact). Lacrimals have a longer 
maxillary than frontal suture. The frontosquamosal suture 
is placed either anterior to or continuous with the fron-
toparietal suture. Parietals have broad lateral expansions. 
The incisive foramina are short, not extending beyond 
the M1 alveoli, either with slightly posteriorly divergent 
or parallel margins. The bony palate between the molar 
rows is smooth and long; the mesopterygoid fossa pene-
trates anteriorly between maxillae but not between molar 
rows. Posterolateral palatal pits are variable in size, num-
ber, and morphology but are usually contained within 
deeply recessed fossae. The bony roof of mesopterygoid 
fossa is completely ossifi ed or perforated by extremely 
reduced (slit- like) sphenopalatine vacuities. An alisphe-
noid strut is absent (buccinator- masticatory foramen and 
accessory foramen ovale are confl uent). The alisphenoid 
canal has a large anterior opening. The stapedial foramen 
and posterior opening of the alisphenoid canal are small; 
a squamosoalisphenoid groove and sphenofrontal fora-
men are absent; and a secondary anastomosis crosses the 
dorsal surface of pterygoid plate (characters of carotid 
circulatory pattern 3 of Voss 1988). A posterior suspen-
sory pro cess of the squamosal is absent. The postglenoid 
foramen is large and rounded, and the subsquamosal fe-
nestra is absent or vestigial. The periotic is exposed pos-
teromedially between the ectotympanic and basioccipital, 
usually not extending anteriorly to the carotid canal; the 
mastoid usually is completely ossifi ed, not fenestrated. A 
capsular pro cess is present but not well developed in most 
fully adult specimens. The basihyal is without entoglossal 
pro cess.

Upper incisors have smoothly rounded enamel bands. 
The maxillary toothrows are parallel; the molars are bu-
nolophodont and with labial fl exi enclosed by a cingulum. 
Labial and lingual fl exi of M1 and M2 meet at the mid-
line, with overlapping enamel. The anterocone of M1 is 
not divided into labial and lingual conules (anteromedian 
fl exus absent), the anteroloph is fused with the anterocone 
labially, and an anterofl exus is present as a small fossette. 
M1 lacks a protostyle. Mesolophs are present on all up-
per molars, the paracone is connected by an enamel bridge 
to an anterior moiety of the protocone, and the median 
mure is not connected to the protocone. The protofl exus 
is absent from M2, but a mesofl exus is present, either as 
a single internal fossette or divided into labial and medial 
fossettes. The paracone of M2 lacks an accessory loph. M3 
also lacks a posteroloph, but it possesses a diminutive hy-
pofl exus (which tends to disappear with moderate to heavy 
wear). An accessory labial root of M1 is present. The an-
teroconid of m1 is usually without an anteromedian fl exid. 
An anterolabial cingulum is present on all lower molars. 
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Melanomys caliginosus oroensis J. A. Allen, 1913b:538; 
type locality “Rio de Oro (altitude about 1500 feet), 
Manavi [Manabí] Province, Ec ua dor.”

Melanomys affi nis affi nis: J. A. Allen, 1913b:539; name 
combination.

Melanomys affi nis monticola J. A. Allen, 1913b:540; type 
locality “Gallera [= La Gallera] (altitude 5700 ft), west 
slope of Western Andes,” Cauca, Colombia.

Melanomys phaeopus phaeopus: J. A. Allen, 1913b:541; 
name combination.

Melanomys phaeopus olivinus: J. A. Allen, 1913b:543; 
name combination.

Melanomys phaeopus vallicola J. A. Allen, 1913b:544; 
type locality “Rio Frío (altitude 3500 feet), Cauca Val-
ley, [Valle del Cauca,] Colombia.”

Melanomys phaeopus tolimensis J. A. Allen, 1913b:545; 
type locality “Rio Toche (altitude 6800 feet), Tolima 
Province, Colombia.”

Melanomys lomitensis J. A. Allen, 1913b:545; type locality 
“Las Lomitas [= Lomitas] (altitude 5000 feet), Western 
Andes, [Valle del Cauca,] Colombia.”

Melanomys obscurior: J. A. Allen, 1913b:546; name com-
bination.

Melanomys buenavistae J. A. Allen, 1913b:547; type lo-
cality “Buenavista (altitude 4500 feet), Eastern Andes, 
about 50 miles, in a straight line, southeast of Bogota, 
[Meta,] Colombia.”

Melanomys affi nis monticolor J. A. Allen, 1916b:214; in-
correct subsequent spelling of Melanomys affi nis mon-
ticola J. A. Allen.

Oryzomys (Melanomys) caliginosus caliginosus: Tate, 1932f: 
11; name combination.

Oryzomys (Melanomys) phaeopus phaeopus: Tate, 1932f: 
11; name combination.

Oryzomys (Melanomys) phaeopus obscurior: Tate, 1932f: 
11; name combination.

Oryzomys (Melanomys) affi nis affi nis; Tate, 1932f:11; name 
combination.

Oryzomys (Melanomys) caliginosus oroensis: Tate, 1932f: 
11; name combination.

Oryzomys (Melanomys) affi nis monticola: Tate, 1932f:11; 
name combination.

Oryzomys (Melanomys) phaeopus vallicola: Tate, 1932f: 
11; name combination.

Oryzomys (Melanomys) phaeopus tolimensis: Tate, 1932f: 
11; name combination.

Oryzomys (Melanomys) lomitensis: Tate, 1932f:11; name 
combination.

Oryzomys (Melanomys) buenavistae: Tate, 1932f:11; 
name combination.

Oryzomys (Melanomys) caliginosus phaeopus: Cabrera, 
1961: 401; name combination.

Bradley 2008; Pine et al. 2012) recovered Sigmodontomys 
alfari within Melanomys, rendering the genus polyphy-
letic. Pine et al. (2012) proposed that incomplete lineage 
sorting of sequence haplotypes could be causing the non- 
monophyly of Melanomys. Herein, both Melanomys and 
Sigmodontomys are retained as separate genera, but ad-
ditional analyses are required to confi rm or reject this 
arrangement.

KEY TO THE SOUTH AMERICAN SPECIES 
OF MELANOMYS:
1. Dorsal pelage dark brown, with tips slightly reddish or 

dark brown; nasals long (mean 12 mm)  . . . . . . . . . . . 2
1′. Dorsal pelage streaked with ochraceous and black, 

paler than in other species; nasals short (mean 11 mm); 
known only from the region of Sierra Nevada de Santa 
Marta in Colombia and westernmost Venezuela. . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .Melanomys columbianus

2. Incisive foramina short (3.7– 5.6 mm)  . . . . . . . . . . . . . 3
2′. Incisive foramina long (5.6– 6.6 mm); known only from 

the Lomas de Atocongo, Peru . . . . .Melanomys zunigae
3. Dorsal color coppery brown; interorbital region and 

rostrum wide; size large  . . . . . . Melanomys robustulus
3′. Dorsal color olivaceous; interorbital region and ros-

trum narrow; size smaller . . . . . Melanomys caliginosus

Melanomys caliginosus (Tomes, 1860)
Dusky Melanomys

synonyms:
Hesperomys caliginosus Tomes, 1860b: 263; type local-

ity “Ec ua dor” (stated by J. A. Allen [1913b:537] to be 
“doubtless Esmeraldas [Esmeraldas] (near sea level), 
Ec ua dor”).

Hesperomys (Habrothrix) caliginosus: J. A. Allen, 1891b: 
210; name combination.

Oryzomys phaeopus Thomas, 1894b:355; type locality 
“Pallatanga [Chimborazo], Ec ua dor.”

Oryzomys phaeopus obscurior Thomas, 1894b:356; type 
locality “Concordia, Medellin, [Antioquia,] Colombia.”

Akodon caliginosus: E.- L. Trouessart, 1897:537; name 
combi nation.

Oryzomys (Zygodontomys) phaeopus obscurior: Bangs, 
1900a:95; part; name combination.

Oryzomys phaeopus olivinus Thomas, 1902f:247; type lo-
cality “Zaruma, Southern [El Oro] Ec ua dor.”

Oryzomys (Melanomys) phaeopus: J. A. Allen, 1912:87; 
name combination.

Oryzomys (Melanomys) obscurior affi nis J. A. Allen, 
1912:88; type locality “San José, (altitude 200 ft), Cauca 
[= Valle del Cauca], Colombia.”

Melanomys caliginosus caliginosus: J. A. Allen, 1913b:537; 
name combination.
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but to date we have been unable to detect external or cra-
nial features that consistently separate any into diagnos-
able units (Weksler and Lóss, unpubl. data). Thus, for the 
moment we see no value in trying to delineate infraspecifi c 
units.

natural history:  Cadena et al. (1998) trapped this 
species in virtually intact forest with many palms and epi-
phytes. They found a male with scrotal testes and a lactating 
and pregnant female during March. The pregnant female 
gave birth to two young a few hours after capture and pro-
ceeded to eat them over the following days. Previous stud-
ies describing the natural history of M. caliginosus actually 
refer to populations from Costa Rica and Panama that we 
recognize as M. chrysomelas and M. idoneus, respectively. 
We include this information  here because the genus seems to 
be ecologically conservative. T. H. Fleming (1970) reported 
pregnant or lactating females in May, July, August, and No-
vember in Panama (= M. idoneus). A. L. Gardner (1983b) 
found pregnant or lactating females in February, March, 
and August in Costa Rica (= M. chrysomelas); 11 pregnant 
females from Costa Rica averaged 3.5 embryos (range: 1– 
6); one female had postpartum estrus. Laboratory specimens 
 were eager to eat insects, and some specimens  were captured 

Oryzomys (Melanomys) caliginosus obscurior: Cabrera, 
1961: 401; name combination.

Oryzomys (Melanomys) caliginosus olivinus: Cabrera, 1961: 
401; name combination.

Oryzomys (Melanomys) caliginosus monticola: Cabrera, 
1961: 401; name combination.

Oryzomys (Melanomys) caliginosus buenavistae: Cabrera, 
1961: 401; name combination.
description:  Geo graph i cally variable species, 

but overall very dark dorsally, almost black fl ecked with 
ochraceous or reddish, with dark reddish- brown sides, 
and orange- brown under parts. Nominotypical form more 
brownish washed with pale yellow and fi nely lined with 
black, especially along midback; other geographic popula-
tions range from much darker with hairs tipped ochraceous 
brown to heavily washed with chestnut red. Most similar to 
M. columbianus, distinguished from it primarily by darker 
overall color and longer nasals.

distribution:  Melanomys caliginosus ranges from 
west- central Colombia to southwestern Ec ua dor, from sea 
level to 2,300 m. It is distributed mostly along the Andean 
Cordillera, but also in the lowland rainforest of the Pacifi c 
versant, including the Chocó (see Cadena et al. 1998), and 
in the Cauca Valley. Hanson and Bradley (2008) assigned 
Central American rec ords ascribed to this species by previ-
ous workers (e.g., Hall 1981; Musser and Carleton 2005) 
to either M. chrysomelas or M. idoneus.

selected localit ies  (Map 173): COLOMBIA: 
Antioquia, Bellavista (FMNH 70356), Concordia (type 
locality of Oryzomys phaeopus obscurior Thomas), 
Santa Bárbara, Río Urrao (FMNH 71836); Boyacá, 
Muzo (FMNH 71838); Caldas, Samana, Río Hondo 
(FMNH 71816); Cauca, Munchique (AMNH 32406); 
Huila, Andalucía (AMNH 33783), San Adolfo (FMNH 
71823); Meta, Buenavista (type locality of Melanomys 
buenavistae J. A. Allen); Nariño, Candelilla (FMNH 
89550); Tolima, Río Toche (type locality of tolimensis; 
AMNH 32976); Valle del Cauca, Río Frio (type locality 
of Melanomys phaeopus vallicola J. A. Allen), Zabaletas 
(USNM 507245). EC UA DOR: Chimborazo, Pallatanga 
(type locality of Oryzomys phaeopus Thomas); El Oro, 
Salvias (AMNH 47766), Santa Rosa (AMNH 61296); 
Esmeraldas, Esmeraldas (type locality of Hesperomys ca-
liginosus Tomes); Loja, Celica (USNM 461644), Guayas, 
Los Pozos (AMNH 67470); Manabí, Cuaque (AMNH 
66338); Pichincha, Las Máquinas (AMNH 66326), San 
Tadeo (FMNH 53249); Santa Elena, Cerro Manglar Alto 
(AMNH 66352).

subspecies :  Melanomys caliginosus is clearly poly-
typic, displaying extensive variation over its known range. 
The 10 names we currently treat as synonyms of M. caligi-
nosus may represent either valid subspecies or even species, 

Map 173    Selected localities for Melanomys caliginosus (●); range in Panama 
from Hall (1981). Contour line = 2,000 m.
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selected localit ies  (Map 174): COLOMBIA: 
La Guajira, Chirua (AMNH 36825); Magdalena, Don Diego 
(AMNH 23291), Manzanares (AMNH 15336). VENEZU-
ELA: Mérida, La Azulita (FMNH 22159); Zulia, Misión 
Tukuko (USNM 448569).

subspecies :  Melanomys columbianus is monotypic.
natural history:  There is no published informa-

tion on any aspect of the ecol ogy or behavior of this species.
remarks :  In his original description, J. A. Allen 

(1912) regarded M. columbianus as a member of the ge-
nus Akodon, comparing it only to Akodon venezuelensis 
(now Necromys venezuelensis; see Musser and Carleton 
2005) and Akodon bogotensis. A year later, in his revi-
sion of Melanomys, J. A. Allen (1913b) treated columbia-
nus as a species of Melanomys. Cabrera (1961), however, 
placed it as a subspecies of M. caliginosus without com-
ment. Hanson and Bradley (2008), based on sequences 
from the mtDNA cytochrome-b gene, recommended that 
M. columbianus be recognized as a distinct species, pend-
ing further morphological review. We regard this species 
as distinct from M. caliginosus based on as yet unpub-
lished morphometric analyses (Weksler and Lóss, unpubl. 
data), geographic isolation from the other species, and a 
few qualitative characters (see above). The karyotype is 
unknown.

during the day in Costa Rica, around leaves and other debris 
associated with logs, buttress of large trees, and bases of ba-
nana foliage (A. L. Gardner 1983b).

remarks :  Hanson and Bradley (2008) described ex-
tensive mitochondrial variation in what had been treated as 
M. caliginosus, which led them to recognize M. chrysome-
las, M. idoneus, and M. columbianus as distinct species. We 
follow their arrangement based on our analyses of morpho-
logical and morphometric characters of specimens  housed in 
the AMNH and USNM (Weksler and Lóss, unpubl. data). 
This complex of species is in need of revision.

Specimens from eastern Colombia (Norte de Santander 
and Arauca) in the Field Museum that are listed as Mela-
nomys caliginosus in the FMNH database ( http://   http:// 
emuweb .fi eldmuseum .org /mammals /Query .php) are not in-
cluded in our analysis. These localities are outliers to the 
defi ned range of the species, and we have not been able to 
examine them to verify this identifi cation.

A. L. Gardner and Patton (1976) described the chromo-
somal complement if M. caliginosus (now M. chrysome-
las) from Costa Rica as 2n = 56 and FN = 58. The karyo-
type of M. caliginosus, as we restrict this species herein, is 
unknown.

Melanomys columbianus (J. A. Allen, 1899)
Colombian Melanomys

synonyms:
Akodon columbianus J. A. Allen, 1899b:203; type locality 

“Manzanares (alt. 3000 ft), Santa Marta District, [Mag-
dalena,] Colombia.”

Oryzomys (Zygodontomys) phaeopus obscurior: Bangs, 
1900a:95; part (listing of specimens from Chirua, La 
Guajira); not phaeopus obscurior Thomas.

Melanomys columbianus: J. A. Allen, 1913b:550; fi rst use 
of current name combination.

Oryzomys (Melanomys) caliginosus columbianus: Ca-
brera, 1961:400; name combination.
description:  Distinguished of M. caliginosus and 

M. robustulus by paler dorsal pelage, dark brown grizzled 
with strong yellowish brown varied with black, with ten-
dency for black dorsal stripe. Venter uniform rusty brown, 
with rusty tips concealing grayish undertones; tail dusky, 
unicolored, nearly naked, with scanty short hairs not 
concealing scale annuli. Rostrum broader than in M. ca-
liginosus; otherwise, cranial mea sure ments similar for two 
species.

distribution:  Known only from the region of Si-
erra Nevada de Santa Marta, northern Colombia, and 
adjacent northwestern Venezuela, at elevations between 
1,000 m and 2,500 m. Extensive collecting below 1,000 m 
in the Sierra Nevada de Santa Marta yielded no specimens 
(J. A. Allen 1913b).

Map 174    Selected localities for Melanomys columbianus (●). Contour 
line = 2,000 m.
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remarks :  Thomas (1914d:243) regarded this species 
as more similar to M. chrysomelas from Central America 
than to the neighboring M. caliginosus. The karyotype is 
unknown.

Melanomys zunigae Sanborn, 1949
Zuniga’s Dark Rice Rat

synonyms:
Oryzomys (Melanomys) zunigae Sanborn, 1949d:2; type 

locality “Lomas de Atocongo, Department of Lima, 
Perú.”

Melanomys zunigae Musser and Carleton, 1993:708; fi rst 
use of current name combination.
description:  Palest species in genus, with general 

dorsal color dark brown becoming paler on the sides; un-
der parts paler brown mixed with grayish black but with 
pale tips; both forefeet and hindfeet brown rather than 
black; tail blackish brown above and slightly paler  below. 
Skull distinguished from congeneric species by long in-
cisive foramina that extend posteriorly to between fi rst 
molars.

Melanomys robustulus Thomas, 1914
Robust Dark Rice Rat

synonyms:
Melanomys robustulus Thomas, 1914d:243; type locality 

“Gualaquiza, Oriente of Ec ua dor [Morona- Santiago]. 
Alt. 250′.”

Oryzomys (Melanomys) robustulus: Tate, 1932f:12; name 
combination.
description:  Largest species in genus, with head 

and body length of holotype = 122 mm. Skull large, heavily 
built, with large and convex braincase, broad interorbital 
region (6.8 mm for holotype), and overhanging supraor-
bital ledges. Distinguished from both M. caliginosus and 
M. columbianus by coppery brown rather than olivaceous 
dorsal color. Forefeet and hindfeet and tail uniformly black.

distribution:  Southeastern Ec ua dor and north-
western Peru, in tropical lowland rainforest between eleva-
tions of 400 to 1,200 m.

selected localit ies  (Map 175): EC UA DOR: 
Morona- Santiago, Gualaquiza (type locality of Melanomys 
robustulus Thomas); Napo, San Javier (FMNH 29454); 
Pastaza, Montalvo (FMNH 41475), Río Pindo Yacu 
(FMNH 43228); PERU: Loreto, Boca del Río Curaray 
(AMNH 71555; see LeCroy and Sloss 2000:43 for posi-
tion of this locality).

subspecies :  Melanomys robustulus is monotypic.
natural history:  Little is known of this species. It 

has been reported as nocturnal and terrestrial (Tirira and 
Boada 2008).

Map 175    Selected localities for Melanomys robustulus (●). Contour 
line = 2,000 m.

Map 176    Selected localities for Melanomys zunigae (●). Contour 
line = 2,000 m.
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ing to the ears. The proximal half of the tail is bicolored, 
and on the bicolored half of the tail the hair on the dorsal 
surface is black, whereas on the ventral surface the hair 
grades from completely ochraceous (proximal portion), to 
basally black with ochraceous tips (distal portion). The tip 
of the tail has a slight tuft.

The skull is small (greatest length 19.3– 22.8 mm) with 
a moderately long, slender rostrum (the nasals are about 
35% of the skull length). The lacrimals are slightly in-
fl ated, leading into a narrow interorbital region with a 
slight medial constriction and comparatively little poste-
rior divergence. The zygomatic plates project slightly and 
partially overlap the capsule of the incisor root. The brain-
case is fl at above and moderately curved behind, with the 
infl ated portion of the supraoccipital bone dorsally visible 
and the interparietal long and wide. The incisive foramina 
are narrow and extend to the anterior margins of the M1s, 
whereas the large posterolateral pits border the palatal 
bridge, which extends beyond the posterior plane of the 
M3s. Microakodontomys lacks stapedial or sphenofrontal 
foramina and a squamosal- alisphenoid groove (i.e., it con-
forms to carotid circulatory pattern 3 of Voss 1988).

Microakodontomys is tetralophodont, with mesolophs 
and mesolophids absent in all molars. The brachydont up-
per molar row is short (3.1– 3.4 mm) and tuberculate. The 
parafl exus in all upper molars is isolated from the mar-
gin, as is the metafl exus in the fi rst and third upper mo-
lars. In M1, the anterocone has well- defi ned anterolabial 
and anterolingual conules; an anterior fossette is absent, as 
are the posterostyle and posteroloph. M3 is less than half 
the size of M2, but has an enlarged median fossette and 
is subtriangular in occlusal outline. The lower molars are 
subhypsodont; m1 and m2 has isolated mesofl exids and 
postereofl exids and lacks ectolophids; m1 is also missing 
an anterolophid and stylid; and m3 is subtrapezoidal in oc-
clusal outline and has isolated lingual fl exids. Upper inci-
sors are opisthodont.

Nearly all cranial and dental information for this spe-
cies was gleaned from Hershkovitz’s (1993) description of 
the type specimen. Recent material has been collected from 
the Cerrado of Brazil and is discussed  here.

synonym:
Microakodontomys Hershkovitz, 1993:2; type species Mi-

croakodontomys transitorius, by original designation.
remarks :  In his description, Hershkovitz (1993) dis-

cussed affi nities of the genus based on size as well as on 
cranial mea sure ments. He viewed this taxon as a derived 
member of the Sigmodontinae, suggesting it was interme-
diate between akodontines and oryzomyines: resembling 
Akodon in its molar pattern and certain cranial charac-
teristics and Oligoryzomys or Microryzomys in overall 
cranial similarity. Although Hershkovitz (1993:4) ac-

distribution:  This species is known only from the 
western coast of central Peru, between 600 and 800 m.

selected localit ies  (Map 176): PERU: Lima, 
Cerro San Jerónimo (FMNH 65578), Lomas de Atocongo 
(type locality of Oryzomys [Melanomys] zunigae Sanborn).

subspecies :  Melanomys zunigae is monotypic.
natural history:  This species is known only from 

the Lomas de Atocongo, a group of low lying hills close 
to Lima in west central Peru (Musser and Carleton 2005). 
This area is characterized by desert or dryland habitat, 
with mesic vegetation along streams and on hilltops as a 
product of sporadic precipitation from fog during the win-
ter season (Mena et al. 2007). The species is terrestrial and 
probably nocturnal (Zeballos and Vivar 2008).

Melanomys zunigae is listed as Critically Endangered 
(Possibly Extinct) by the IUCN (2011) because it has 
not been seen despite extensive searching over the past 50 
years, and because there is a continuing, severe decline in 
the extent and quality of any remaining habitat (Zeballos 
and Vivar 2008).

remarks :  Sanborn (1949d) regarded M. zunigae as 
most closely related to populations of M. caliginosus phaeo-
pus from western Ec ua dor. No phyloge ne tic analyses of any 
character set, however, are available comparing this species 
to any other in the genus. The karyotype is unknown.

Genus Microakodontomys Hershkovitz, 1993
Roberta Paresque and J. Delton Hanson

Microakodontomys is a monotypic genus (Hershkovitz 
1993) with a restricted distribution in the Brazilian Cer-
rado biome. The single species is one of the smallest sig-
modontines (mean head and body length = 35.3 ± 7.7 mm), 
with a long, conspicuously scaled tail that is much longer 
than head and body (mean 93 ± 6.1 mm). It has a rela-
tively long and narrow hindfoot (mean 24 ± 0.8 mm) with 
small interdigital and hypothenar plantar tubercles and an 
elongate thenar tubercle. Digit I is much shorter than digits 
II– IV, which are about the same length, and digit V extends 
just to the base of the third phalanx of digit IV. Claws are 
thin, and moderately long with sparse pale ungual hairs.

Dorsally Microakodontomys is buffy- ochraceous tinged 
blackish in color; the venter is creamy. Tricolored hairs, 
dark brown at the base and black at the tip, with an in-
termediate and broad buffy band, defi ne the dorsal col-
oration. Guard hairs on the dorsum are black, forming a 
dark dorsal strip compared with the fewer, shorter guard 
hairs on the fl anks, which appear more ochraceous. The 
snout has a black band reaching from the tip to the corner 
of the eye where it becomes a black eye- ring. The mystacial 
vibrissae are relatively short, with the longest only extend-
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(Hershkovitz 1993). Additionally, its external morphology 
is similar to that of Oligoryzomys fornesi and O. nigripes, 
both of which are also found syntopically in edge habitats. 
The restricted distribution, combined with the low incidence 
of capture despite frequent collection efforts over the years, 
suggests that M. transitorius is a rare species.

remarks :  The karyotype has 2n = 38, FN = 46 (R. Pa-
resque et al., unpubl. data). The autosomal complement 
includes 13 acrocentric pairs, gradually decreasing in size, 
and fi ve pairs of small, biarmed chromosomes. The X chro-
mosome is large submetacentric, and the Y chromosome is 
a small submetacentric.

Genus Microryzomys Thomas, 1917
Michael D. Carleton

Species of Microryzomys are small oryzomyines (10– 
15 g) that are externally recognizable by their soft, luxu-
riant fur and a tail notably longer than head and body. 
The hindfeet are short and slender, the plantar surface 
bears six fl eshy pads (thenar and hypothenar pads are 
large), and the fi fth digit (V) is nearly as long as the cen-
tral three (II– IV). Females possess eight mammae, ar-
ranged in four pairs and anatomically positioned as in 

knowledged the possibility that his new taxon was only a 
“well- differentiated species of Oligoryzomys,” he believed 
that based on dental characteristics, facial coloration, and 
tail length Microakodontomys was easily distinguishable 
from any other sigmodontine rodent. However, the lack of 
mesolophs and mesolophids in some specimens of Oligo-
ryzomys rupestris as well as in O. fornesi and the general 
characteristics of small body, long tail, and long hindfeet 
have called into question the status of the Microakodon-
tomys. Musser and Carleton (2005) recognized Micro-
akodontomys but recommended additional studies to de-
termine its relationships with Oligoryzomys. In contrast, 
Weksler et al. (2006) considered M. transitorius an aber-
rant form of Oligoryzomys and subsumed Microakodon-
tomys within that genus.

During a recent collecting effort at the type locality of 
M. transitorius, R. Paresque and colleagues (unpubl. data) 
trapped four additional specimens and compared them 
with sympatric individuals of two Oligoryzomys species 
(O. nigripes and O. fornesi) to test whether Microakodon-
tomys was a valid genus. Their parsimony analyses of DNA 
sequence data from Microakodontomys (including from 
the holotype) and other sigmodontine genera supported 
Microakodontomys as a valid genus within the Oryzomy-
ini, and one with a closer relationship to Sigmodontomys 
alfari, Melanomys caliginosus, and Oryzomys couesi than 
to Oligoryzomys.

Microakodontomys transitorius Hershkovitz, 1993
Transitional Colilargo

synonyms :
Microakodontomys transitorius Hershkovitz, 1993:2; type 

locality “Parque Nacional de Brasília [Distrito Fed-
eral], about 20 km NW of Brasília, D. F., [Brazil] about 
1100 m.”

Oligoryzomys transitorius: Weksler, Percequillo, and Voss, 
2006:4; name combination.
description:  As for the genus.
distribution:  This species has an extremely re-

stricted distribution, known only from two sites in the 
Parque Nacional de Brasília in central Brazil.

selected localit ies  (Map 177): BRAZIL: Dis-
trito Federal, Parque Nacional de Brasília (type locality of 
Microakodontomys transitorius Hershkovitz).

subspecies :  Microakodontomys transitorius is mono-
typic.

natural history:  Microakodontomys transitorius 
is found in edge habitat in the Cerrado biome of Brazil that 
is transitional between campo limpo (wet grassland) and 
campo sujo (grass and shrub assemblage). With its long tail 
and moderately long feet, this mouse is presumably adapted 
to both sylvan environs as well as more pastoral habitats 

Map 177    Selected locality for Microakodontomys transitorius (●).
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Oryzomys: E.- L. Trouessart, 1897:527; part (listing of 
minutus); not Oryzomys Baird.

Oryzomys (Microryzomys) Thomas, 1917g:1; type species 
Oryzomys minutus (Tomes), by original designation.

Microryzomys: Thomas, 1926b:314; fi rst usage as genus.
Oryzomys (Oligoryzomys): Thomas, 1926e:613: part (al-

location of Microryzomys as full synonym, invalid as 
subgenus); not Oligoryzomys Bangs.

Oligoryzomys: Gyldenstolpe, 1932a:26; part (listing of Mi-
croryzomys as full synonym); not Oligoryzomys Bangs.

Thallomyscus Thomas, 1926e:612; type species Oryzomys 
dryas Thomas, by original designation.

Oryzomys (Thallomyscus): Tate, 1932f:5; name combina-
tion.

Oryzomys (Microryzomys): Osgood, 1933c:1; name com-
bination (Thallomyscus allocated as full synonym, in-
valid as subgenus).
remarks :  Microryzomys was originally designated as 

a subgenus of Oryzomys and subsequently retained as such 
(Osgood 1933c; Ellerman 1941; Cabrera 1961) or placed 
in synonymy with Oligoryzomys (Thomas 1926e; Gylden-
stolpe 1932; Tate 1932f). The ju nior synonym Thallomys-
cus has been formally retained as a subgenus (Tate 1932f) 
or allocated as a full synonym (Osgood 1933c; Carleton 
and Musser 1989). Microryzomys, along with Oligoryzo-
mys, was once considered to be a taxonomic grade that 
artifi cially united merely small- bodied species of Oryzomys 
(Goldman 1918; Tate 1932f; Hershkovitz 1944); however, 
Carleton and Musser (1989) consolidated discrete mor-
phological traits that differentiate species of Microryzo-
mys from both Oligoryzomys and typical Oryzomys and 
recast its diagnosis as genus. Microryzomys is a member of 
Oryzomyini (sensu Voss and Carleton 1993; Musser and 
Carleton 2005; Weksler 2003, 2006) and shares certain 
morphological traits with Neacomys, Oligoryzomys, and 
Oreoryzomys (Carleton and Musser 1989; Weksler 2006; 
Weksler et al. 2006). In phyloge ne tic interpretations using 
allozymic or mitochondrial sequence data, Microryzomys 
variously falls in a clade that includes Neacomys and Oli-
goryzomys (Dickerman and Yates 1995; Myers et al. 1995; 
Patton and da Silva 1995; M. F. Smith and Patton 1999). 
In taxonomically broad studies of oryzomyines (Weksler 
2003, 2006; Weksler et al. 2006; Percequillo, Costa, and 
Weksler 2011; Pine et al. 2012), using morphology in com-
bination with nuclear and/or mitochondrial genes, the ge-
nus emerges as sister to Oreoryzomys, usually in the cladis-
tic hierarchy (Neacomys (Oligoryzomys (Microryzomys + 
Oreoryzomys))).

Both forms of Microryzomys may prove to be species 
composites. Carleton and Musser (1989) drew attention 
to the strong morphometric differentiation of their isolated 
samples of M. altissimus in central Colombia and questioned 

other Oryzomyini (Carleton and Musser 1989; Voss and 
Carleton 1993).

The skull is delicately constructed, characterized by a 
short, attenuate rostrum, hourglass- shaped interorbit, and 
smooth, rounded braincase devoid of ridges. The zygomatic 
plate is conspicuously narrow and the dorsal notch rudimen-
tary. The cranial wall above the otic capsule is perforated by 
a spacious subsquamosal fenestra and postglenoid foramen, 
which together delineate a narrow hamular pro cess. For an 
oryzomyine, the bony palate is short, extending only slightly 
beyond the end of the third molars, and the posterolateral 
palatal pits are correspondingly small and simple; parapter-
ygoid fossae are shallow and narrow. An alisphenoid strut is 
uniformly absent, the masticatory- buccinator foramen and 
foramen ovale accessorius being broadly confl uent. The co- 
occurrence of certain cranial foramina and osseus grooves 
indicates a primitive cephalic arterial supply (Carleton and 
Musser 1989; pattern 1 of Voss 1988): large stapedial fora-
men, large posterior opening of the alisphenoid canal, and 
presence of an squamosoalisphenoid groove leading to the 
sphenofrontal foramen. The ectotympanic bulla is small, ex-
posing a broad wedge of the periotic in ventral view, and 
the tegmen tympani does not overlap the squamosal (Voss 
1993).

Species of Microryzomys possess diminutive, cuspidate 
molars with brachydont crowns and a pentalophodont oc-
clusal pattern. The upper and lower third molars are notice-
ably smaller than the second molars. The anterocone(- id) is 
deeply bifurcated and wide, imparting a rectangular shape 
to the fi rst molars; the well- developed mesoloph(id) reaches 
the buccal margin of the tooth; and an anteroloph(id) is 
usually present and distinct. Three roots anchor each up-
per molar; each lower molar has two. The upper incisors 
are narrow, asulcate, and typically orthodont. See Carleton 
and Musser (1989) and accounts herein for additional exter-
nal, cranial, and dental descriptions and comparisons with 
Oligoryzomys and Oryzomys sensu stricto; see Musser and 
Carleton (2005) and Weksler et al. (2006) for contrasts with 
the externally similar Andean species Oryzomys balneator 
Thomas (1900), now placed in the newly described genus 
Oreoryzomys Weksler, Percequillo, and Voss (2006).

Stomach morphology conforms to the unilocular- 
hemiglandular plan, but glandular epithelium is more ex-
tensive over the lesser curvature than in Oryzomys sensu 
stricto (Carleton and Musser 1989). No gall bladder is 
present (Voss 1991a). A full complement of male acces-
sory reproductive glands, including preputials, has been re-
ported based on single examples of each species (Voss and 
Linzey 1981; Carleton and Musser 1989).

synonyms:
Hesperomys: Tomes, 1860a:215; part (description of 

minutus); not Hesperomys Water house.
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heavier with broader braincase; longer incisive foramina, 
and longer (usually greater than 3.0 mm), more robust 
toothrows; and incisor tubercle of dentary small (see Car-
leton and Musser 1989:68).

distribution:  Microryzomys altissimus occurs in 
the high elevations of the central Andes, including the Cor-
dillera Central of central Colombia; Cordilleras Occidental 
and Oriental of Ec ua dor; Cordilleras Occidental and Orien-
tal of northern Peru, and southward to the vicinity of Junín 
in central Peru. Its known elevational range is from 2,000 to 
4,300 m, but most occurrences are from 2,500 to 4,000 m.

selected localit ies  (Map 178; from Carleton 
and Musser 1989, except as noted): COLOMBIA: Quin-
dio, Finca La Cubierta, 6 km N of Salento- Cocora road; 
Tolima, Nevado de Ruiz. EC UA DOR: Azuay, Bestión; 
Bolívar, Sinche; Cañar, Chical, Naupan Mountains; Car-
chi, Atal, near San Gabriél, Montúfar (type locality of 
Microryzomys altissimus hylaeus Hershkovitz); Napo, An-
tisana; Pichincha, Pichincha; Tungurahua, San Francisco. 
PERU: Amazonas, mountains E of Balsas; Ancash, Hua-
ras, Quilcahuanca; Huánuco, Huánuco; Junín, Maraynioc, 
45 km NE of Tarma; Libertad, mountains NE of Otuzco; 
Pasco, La Quinua, mountains N of Cerro de Pasco (type 
locality of Oryzomys (Microryzomys) minutus altissimus 
Osgood); Piura, Huancambamba.

subspecies :  Carleton and Musser (1989) provision-
ally regarded Microryzomys altissimus as monotypic.

natural history:  Microryzomys altissimus inhab-
its grassy páramo and assorted subalpine wet forest eco-
tones, where it has been obtained in terrestrial settings (Voss 
1978– 1980 [in Carleton and Musser 1989]; Barnett 1999; 
Voss 2003). Most instances of sympatry with M. minutus 
have been documented where upper montane rainforest 
and páramo intermix, within an elevational belt of 2,500 to 
3,500 m (Osgood 1933c; Carleton and Musser 1989; Bar-
nett 1999). Its diet in Peruvian montane forest was char-
acterized as omnivorous, including grass stems and seeds, 
insect larvae and adults, and fruits (Noblecilla and Pacheco 
2012). Basic aspects of behavior, ecol ogy, and reproduction 
require much illumination.

remarks :  Osgood (1933c) originally diagnosed altissi-
mus as a subspecies of Oryzomys minutus, but Hershkov-
itz (1940a) elevated it to species and created two additional 
subspecies. Cabrera (1961) recognized the two subspecies 
named by Hershkovitz (1940a) from Ec ua dor, but Carleton 
and Musser (1989) considered neither valid. Carleton and 
Musser (1989:21), however, noted the cranial morphometric 
distinctiveness of samples from Colombia, a separation that 
is not refl ected in the distribution of the named subspecies. 
The karyotype is characterized as 2n = 57 and FN = 58, based 
on a single female judged to be “a heterozygote for a Rob-
ertsonian translocation” (A. L. Gardner and Patton 1976).

the apparent morphological homogeneity of both M. altissi-
mus and M. minutus across the Huancabamba Depression 
in northwestern Peru. The high- elevation occurrence of the 
genus in different Andean cordilleras elegantly lends itself to 
a phylogeographic study using molecular data.

KEY TO THE SPECIES OF MICRORYZOMYS:
1. Pelage principally ochraceous- tawny; dorsal and ventral 

body fur faintly contrasted; tail basically unicolored and 
longer (usually >110 mm); dusky markings present on 
tops of forefeet and hindfeet; skull with shorter, ovate 
incisive foramina (usually terminating short of or even 
with the level of the M1s) and shorter toothrow (usually 
<3.0 mm); dentary with distinct incisor tubercle . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Microryzomys minutus

1′. Dorsal pelage more buffy, and under parts grayish buff; 
dorsum and venter clearly demarcated; tail bicolored and 
shorter (usually <110 mm); tops of forefeet and hind-
feet whitish; skull with longer, narrower incisive foram-
ina (usually penetrating between the M1s) and longer 
toothrows (usually >3.0 mm); dentary with inconspicu-
ous incisor tubercle . . . . . . . . .Microryzomys altissimus

Microryzomys altissimus (Osgood, 1933)
Páramo Colilargo

synonyms:
Oryzomys minutus: Osgood, 1914b:158; part.
Oryzomys (Microryzomys) minutus altissimus Osgood, 

1933c:5; type locality “La Quinua, mountains north of 
Cerro de Pasco, [Pasco,] Peru. Alt. 11,600 ft.”

M[icroryzomys]. a[ltissimus]. altissimus: Hershkovitz, 
1940a:81; name combination.

Microryzomys altissimus hylaeus Hershkovitz, 1940a:81; 
type locality “Atal, within the confi nes of the Hacienda 
Indújel del Vincula, near San Gabriél, Montúfar, Carchi 
Province, Ec ua dor. Altitude, about 2900 meters.”

Microryzomys altissimus chotanus Hershkovitz, 1940a:82; 
type locality “southern slopes of the arid Chota Valley, 
parish of Pimanpiro, Imbabura Province, Ec ua dor. Alti-
tude, about 2000 meters.”

Oryzomys altissimus altissimus: Cabrera, 1961:397; name 
combination.

Oryzomys altissimus hylaeus: Cabrera, 1961:398; name com-
bination.

Oryzomys altissimus chotanus: Cabrera, 1961:398; name 
combination.
description:  Microryzomys altissimus is character-

ized by more buff in the upper body fur and grayish buff in 
the under parts such that the dorsum and venter are clearly 
demarcated; grayish head, tail bicolor and usually shorter 
than 110 mm, and tops of forepaws and hindpaws whit-
ish; hindfeet and metatarsal pads narrower; skull slightly 
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O[ryzomys (Oligoryzomys)]. humilior: J. A. Allen, 1916b: 
214; name combination.

Oryzomys (Microryzomys) minutus: Thomas, 1917g:1; 
name combination.

Oryzomys (Microryzomys) aurillus Thomas, 1917g:1; type 
locality “Torontoy,” Cusco, Peru.

Microryzomys aurillus: Thomas, 1926b:314; name combi-
nation.

Thallomyscus aurillus: Thomas, 1926e:612; name combi-
nation.

Thallomyscus dryas: Thomas, 1926e:613; name combi-
nation.

Oligoryzomys minutus minutus: Gyldenstolpe, 1932a:29; 
name combination.

Thallomyscus dryas dryas: Gyldenstolpe, 1932a:30; name 
combination.

Thallomyscus dryas humilior: Gyldenstolpe, 1932a:31; 
name combination.

Oligoryzomys fulvirostris: Gyldenstolpe, 1932a:30; name 
combination.

Oryzomys (Microryzomys) [minutus] minutus: Osgood, 
1933c: 3; name combination.

Oryzomys (Microryzomys) [minutus] minutus: Osgood, 
1933c: 4; name combination.

Oryzomys (Microryzomys) minutus humilior: Osgood, 
1933c: 5; name combination.

Oryzomys (Microryzomys) minutus fulvirostris: Osgood, 
1933c: 5; name combination.

Oryzomys (Microryzomys) minutus aurillus: Osgood, 
1933c: 4; name combination.

Microryzomys minutus: Hershkovitz, 1940a:83; name 
combination.

Microryzomys m[inutus]. humilior: Hershkovitz, 1940a: 83; 
name combination.

Microryzomys m[inutus]. fulvirostris: Hershkovitz, 1940a: 
83; name combination.

Microryzomys m[inutus]. aurillus: Hershkovitz, 1940a:83; 
name combination.
description:  This species of Microryzomys is char-

acterized by the prevalence of ochraceous- tawny pelage 
tones, faint or no contrast from the ventral body fur, tail 
basically unicolored and usually longer than 110 mm, and 
dusky markings on tops of the forefeet and hindfeet; hind-
feet slightly wider, and plantar pads more robust; skull more 
delicate with narrower braincase, shorter and ovate incisive 
foramina, and shorter toothrow (usually less than 3.0 mm); 
dentary with distinct tubercle (see Carleton and Musser 
1989:65– 66).

distribution:  This species is known from middle 
to high elevations in the northern and central Andes, in-
cluding the Ca rib be an Coastal Ranges and Mérida Andes 
of Venezuela; Sierra Nevada de Santa Marta, Cordilleras 

Microryzomys minutus (Tomes, 1860)
Montane Colilargo

synonyms:
H[esperomys]. minutus Tomes, 1860a:215; type locality 

unknown, probably near Pallatanga, on the western 
slope of the Cordillera, Chimborazo, Ec ua dor (Carleton 
and Musser 1989:65).

Oryzomys minutus: E.- L. Trouessart, 1897:527; name com-
bination.

Oryzomys dryas Thomas, 1898f:267; type locality “Pal-
latanga, [Chimborazo,] Ec ua dor.”

Oryzomys dryas humilior Thomas, 1898f:268; type local-
ity “Plains of Bogotá,” Cundinamarca, Colombia.

Oryzomys (Oligoryzomys) dryas humilior: Bangs, 1900a: 
95; name combination.

Oryzomys (Oligoryzomys) fulvirostris J. A. Allen, 1912: 
86; type locality “Munchique (alt. 8325 ft),” Cauca, 
Colombia.

Map 178    Selected localities for Microryzomys altissimus (●). Contour 
line = 2,000 m.
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blecilla and Pacheco 2012). Microryzomys minutus has 
been collected usually on the ground (Handley 1976; Voss 
1978– 1980 [in Carleton and Musser 1989]; Cabello et al. 
2006) like its congener M. altissimus, but Carleton and 
Musser (1989) suggested that the longer tail and larger 
plantar pads of M. minutus indicate greater scansorial or 
arboreal proclivities. Possible differences in climbing be-
havior, along with other natural history information, need 
detailed autecological study where the two species occur 
in syntopy.

remarks :  Microryzomys minutus formerly included 
altissimus as a subspecies as described by Osgood (1933c), 
who also treated aurillus, humilior, and fulvirostris as 
valid subspecies. Carleton and Musser (1989) found no 
geographic units that they deemed diagnosable as subspe-
cies. Diploid chromosomal count reported as 2n = 58 (Kib-
lisky 1969).

Oriental, Central, and Occidental of Colombia; Cordille-
ras Oriental and Occidental of Ec ua dor; Cordillera Occi-
dental of northwestern Peru and Cordillera Oriental and 
its eastern fl anks in central Peru; into west- central Bolivia 
as far as westernmost Santa Cruz department. This range 
excludes the Altiplano region and coastal ranges of south-
western Peru. Known elevational occurrence is from 800 
to 4,265 m, with over 80% of collecting localities between 
2,000 and 3,500 m.

selected localit ies  (Map 179; from Carleton 
and Musser 1989, except as noted): BOLIVIA: La Paz, 
30 km N of Zongo; Santa Cruz, Siberia, 25 and 30 km W 
of Comarapa. COLOMBIA: Antioquia, Santa Bárbara, 
Río Urrao, Ventanas, Valdivia; Cauca, Cerro Munchique 
(type locality of Oryzomys (Oligoryzomys) fulvirostris 
J. A. Allen), Valle de la Papas; Cundinamarca, Guasca, 
Río Balcones; Magdalena, Macotama; Quindío, Salento. 
EC UA DOR: Azuay, Molleturo, Bestión; Carchi, Montú-
far, near San Gabriél; Chimboraza, Pallatanga (type lo-
cality of Oryzomys dryas Thomas); El Oro, Taraguacho-
cha, Cordiller de Chilla; Napo, Baeza; Pichincha, Pacto. 
PERU: Amazonas, Cordillera Colán, NE of La Peca, 
Uchco, Tambo Almirante; Ayacucho, Puncu, 30 km NE 
of Tambo; Cajamarca, Taulís; Cusco, Marcapata, Toron-
toy (type locality of Oryzomys (Microryzomys) aurillus 
Thomas); Huánuco, below Carpish Pass, trail to Hacienda 
Paty; Junín, Acobamba, 45 km NE of Cerro de Pasco (in-
correctly given as Pasco department), Yano Mayo, Río 
Tarma; Piura, Cerro Chinguela, 5 km NE of Zapalache; 
Puno, Agualani, 9 km N of Limbani (MVZ 171476). 
VENEZUELA: Mérida, Páramo Tambor; Miranda, Alto 
de Nuevo León, 33 km WSW of Caracas; Sucre, Cerro Ne-
gro, 10 km NW of Caripe; Tachira, Buena Vista, 41 km 
SW of San Cristóbal; Trujillo, Hacienda Misisí, 15 km E 
of Trujillo.

subspecies :  Carleton and Musser (1989) treated Mi-
croryzomys minutus as monotypic.

natural history:  The species is found in various 
Andean moist forest environments, from lower montane 
and upper montane rainforest, through various subal-
pine forest and shrubby habitats, into the lower fringes 
of páramo (Osgood 1933c; Carleton and Musser 1989; 
Barnett 1999; Voss 2003). In Venezuela, M. minutus was 
most frequently encountered in upper montane rainforest 
(cloud forest as per Handley 1976), in both disturbed and 
pristine habitats (Cabello et al. 2006), and most collecting 
localities with known elevation fall within this vegetational 
zone (Carleton and Musser 1989). Cabello et al. (2006) 
considered the species to be the most abundant rodent in 
Venezuelan cloud forests. Diet in the Peruvian montane 
forest was characterized as omnivorous, including grass 
stems and seeds, insect larvae and adults, and fruits (No-

Map 179    Selected localities for Microryzomys minutus (●). Contour 
line = 2,000 m.
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row sphenopalatine vacuities in the presphenoid or at the 
presphenoid- basisphenoid suture. The stapedial foramen 
is large, and the squamosoalisphenoid groove and sphe-
nofrontal foramen are present, features that defi ne carotid 
circulatory pattern 1 (sensu Voss 1988). The buccinator- 
masticatory and accessory oval foramina are confl uent, 
thus an alisphenoid strut is absent in all specimens. Audi-
tory bullae are small, with a robust, long, and fl attened sta-
pedial pro cess; the bony tubes are short and fl at. The bul-
lae are in close contact with the squamosal, resulting in a 
small and narrow postglenoid foramen; the subsquamosal 
fenestra is absent. The suspensory pro cess of the squamo-
sal is absent, and the tegmen tympani is short, overlapping 
the squamosal.

The mandible is deep and robust; the angular pro cess 
surpasses the condyloid pro cess posteriorly, and the cor-
onoid pro cess is shorter than the condyloid. Inferior and 
superior notches are shallow. A small but discrete capsular 
pro cess is present in older specimens.

Upper incisors are opisthodont. The molars are penta-
lophodont and moderately high- crowned; cusps are com-
pressed anteroposteriorly, high in profi le, and with labial 
and lingual cusps arranged in opposite pairs. Both labial 
and lingual fl exi are deep and narrow, overlapping at the 
molar midplane. Molars are extremely robust, with the up-
per series 6.1– 6.8 mm in length. The paracone of M1 is 
connected medially to the protocone and is also linked to 
the mesoloph by an oblique paralophule, which defi nes a 
narrow and oblique medial fossette. M3 is long, with all 
main elements discernible on its occlusal surface, including 
the metacone and posteroloph.

synonyms:
Nectomys: Thomas, 1913c:570; part (description of ham-

mondi); not Nectomys Peters.
Oryzomys (Macruroryzomys) Hershkovitz, 1948b:56; type 

species Nectomys hammondi Thomas; nomen nudum.
[Oryzomys] (Macruroryzomys): Cabrera, 1961:410; name 

combination.
Oryzomys: Musser and Carleton, 1993:722 (listing of 

hammondi); part; not Oryzomys Baird.
Mindomys Weksler, Percequillo, and Voss, 2006: 16; type 

species Nectomys hammondi Thomas, by original 
designation.
remarks :  The uniqueness of this species with re-

spect to other oryzomyine rodents prompted Hershkovitz 
(1948b) to erect the genus- group name Macruroryzomys 
for N. hammondi. However, as Hershkovitz (1970b) later 
admitted and as reinforced by Pine and Wetzel (1976), Ma-
cruroryzomys is a nomen nudum since no characters  were 
given for it. Hence, this distinctive taxon lacked a valid ge-
neric name until the descriptions of Weksler et al. (2006).

Genus Mindomys Weksler, Percequillo, 
and Voss, 2006
Alexandre R. Percequillo

Known only from a handful of specimens from the Ec ua-
dorean Andes, Mindomys is a monotypic genus with its 
single species, M. hammondi, characterized by a distinc-
tive morphology but uncertain phyloge ne tic relationships 
(Weksler 2006). The body size of all specimens is large 
(head and body length 173– 293 mm), the tail is much lon-
ger than head and body (tail length 222– 251 mm), and the 
hindfeet are robust (length 38– 42 mm). The dorsal body 
pelage is long (aristiform length 14– 16 mm), compact, 
dense, and harsh; aristiforms are extremely abundant. The 
dorsal body coloration varies from grayish to buffy yellow 
grizzled with brown; the ventral coloration is light buff 
densely grizzled with grayish, markedly gray grizzled with 
white in some specimens. Long hairs that partially conceal 
large scales cover the tail surface; these caudal hairs in-
crease in length from the base to the tip of the tail. The tail 
scales and hairs are blackish or dark brown, and there is 
no dorsoventral countershading. Both external and inter-
nal surfaces of the ears are well furred with short, entirely 
brown hairs. The forefeet are robust and completely cov-
ered above by short brown hairs. The hindfeet are densely 
covered by short hairs above that are overall whitish or 
grayish, but brown basally and white apically. Ungual tufts 
are short and sparse but extend to the tips of the claws. 
The mystacial vibrissae are thick, very dense, long, and 
reach considerably past the ears when laid back; supraor-
bital vibrissae are very long, largely surpassing the tips of 
the pinnae.

The skull is very large and robust, ranging from 37.6– 
44.3 mm in length. The rostrum is long (nasal length 13.4– 
16.6 mm) and wide (rostral breadth 6.4– 7.2 mm), with 
weakly projected nasolacrimal capsules. The zygomatic 
notches are narrow and very shallow; the free dorsal mar-
gins of the zygomatic plates are very reduced, with their 
anterior margins exhibiting straight profi les. The zygo-
matic arches are robust and convergent anteriorly; jugals 
are small. The interorbital region is wide (interorbital con-
striction 6.1– 8.0 mm) and slightly divergent posteriorly; 
supraorbital margins are squared or have small dorsolat-
eral projections. The braincase is elongate and has distinct 
temporal crests. Incisive foramina are medium to long 
(length 5.7– 6.7 mm) and laterally convex, forming an elon-
gated oval. The palate is long and wide, with small pos-
terolateral palatal pits set in shallow palatine depressions; 
no palatal excrescences are present. The anterior margin of 
the mesopterygoid fossa may reach the alveoli of the M3s; 
its roof is completely ossifi ed or has only small and nar-
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minimum and maximum daily air temperatures average 14 
and 22° C, respectively.

remarks :  Mindomys hammondi has always been 
viewed as a valid species, regardless of the genus or sub-
genus to which it has been allocated (Nectomys [Thomas 
1913], Macruroryzomys [Hershkovitz 1948b], or Oryzo-
mys sensu lato [Musser and Carleton 1993]). In fact, the 
combination of external and cranial traits exhibited by 
this species clearly distinguishes it from all oryzomyine 
genera and species, notably its large size, short and harsh 
dark grayish pelage, long unicolored tail, large and ro-
bust skull and molars, narrow and slightly diverging but 
beaded interorbital region, and carotid circulatory pattern 
1, among other features. Species of the genus Nectomys 
superfi cially resemble M. hammondi but are separable by 
cranial (carotid circulatory pattern; interorbital region) 
and dental traits (general molar occlusal pattern). While 
the phyloge ne tic position of M. hammondi within the Ory-
zomyini remains problematic (Weksler 2006), its status as 
a unique lineage led Weksler et al. (2006) to erect the genus 
Mindomys.

Genus Neacomys Thomas, 1900
Marcelo Weksler and Cibele R. Bonvicino

Members of the genus Neacomys, called bristly or spiny 
mice (e.g., Musser and Carleton 2005), occur throughout 
the Amazon Basin in Brazil, Colombia, Peru, Ec ua dor, 

Mindomys hammondi (Thomas, 1913)
Hammond’s Mindomys

synonyms:
Nectomys hammondi Thomas, 1913c:570; type local-

ity “Mindo, N.W. of Quito. Alt. 4213 ft.,” Pichincha, 
Ec ua dor.

[Oryzomys] (Macruroryzomys) [hammondi]: Hershkovitz, 
1948b:56; name combination.

Oryzomys hammondi: Musser and Carleton, 1993:722; 
name combination.

[Mindomys] hammondi: Weksler, Percequillo, and Voss, 
2006:16; fi rst use of current name combination.
description:  As for the genus.
distribution:  Mindomys hammondi is known 

from only three localities, all in the Ec ua dorean Andes. Two 
of these are in the vicinity of Mindo on the western slope 
(elevation 1,260 to 1,330 m) and other in the Amazonian 
lowlands (300– 500 m). The latter record, however, is prob-
lematic because it poses an unusual distributional pattern 
among Andean small mammals: no species that is distrib-
uted below 1,500 m in the Ec ua dorean Andes, as is M. ham-
mondi, is known to occur on both the east and west slopes. 
Rather, species below this elevation occur either on one or 
the other side of the Andes (Weksler et al. 2006:16, footnote 
5; see McCain et al. 2007:135 for further discussion).

selected localit ies  (Map 180): EC UA DOR: 
Pichincha, Mindo (type locality of Nectomys hammondi), 
Concepción (MCZ 52543).

subspecies :  Mindomys hammondi is monotypic.
natural history:  No data other than those deal-

ing with general habitat are available for this species. Voss 
(1988) provided good habitat descriptions for the Mindo 
region (where the most recent specimen of M. hammondi 
was captured), which is drained by the Mindo, Canchupi, 
and Saguambi rivers. This general area is covered by mon-
tane rainforest (cloud forest), except in river valleys in which 
the forest is similar to late successional lowland rainforest 
because these valleys  were deforested some de cades ago. 
The canopy is of moderate height (15 to 20 m), and the 
trees are covered by abundant epiphytes (orchids, bromeli-
ads, Aracea, and lianas) as well as by a thin moss layer. The 
most common emergents are palms and giant bamboo. The 
understory is dense and formed by woody dicots (mainly 
Piperaceae and Melastomataceae), Musaceae, Zingibera-
ceae, Cuclanthaceae, small Arecaceae and a giant Equise-
tum, this last commonly along riverbeds. The litter layer is 
formed by logs, branches, leaves, fl owers, and fruits, and 
covers a thin humus layer. The small rivers in the Mindo 
region are shallow and sluggish, with muddy or sandy bot-
toms, and the larger rivers are deeper and faster, with sandy, 
gravel, or cobble- bottomed. During July, midwinter, the 

Map 180    Selected localities for Mindomys hammondi (●). Contour 
line = 2,000 m.
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present in most fully adult specimens; superior and inferior 
masseteric ridges join anteriorly at a point so as to form a 
chevron.

The upper incisors are opisthodont, with smoothly 
rounded enamel bands. The maxillary toothrows are 
parallel. Molars are bunodont and with labial fl exi en-
closed by a cingulum. The anterocone of M1 is divided 
into anterolabial and anterolingual conules by a distinct 
anteromedian fl exus in some forms but undivided in others. 
The anteroloph is well developed and can be joined or not 
with the anterocone by a labial cingulum; a protostyle is 
absent; mesolophs are well developed on M1 and M2. An 
enamel bridge connects the paracone to the anterior moi-
ety of the protocone. The protofl exus of M2 is present 
but poorly developed; the mesofl exus is present as a single 
internal fossette; the paracone lacks an accessory loph. 
M3 lacks a posteroloph and usually also a hypofl exus 
(the latter, if present, disappears with moderate to heavy 
wear). An accessory labial root of M1 may be present or 
absent. The anteroconid of m1 lacks an anteromedian 
fl exid; an anterolabial cingulum is usually present on all 
lower molars (absent in m3 of some species); an antero-
lophid is present on m1 but absent (or weakly expressed) 
on m2 and m3; an ectolophid is absent on m1 and m2; 
a mesolophid is distinct on unworn m1 and m2; and a 
posterofl exid is well developed on m3. Lower molars each 
have two roots.

Axial skeletal elements have modal counts of 12 ribs, 
19 thoracolumbar vertebrae, 4 sacral vertebrae, and 29– 
35 caudal vertebrae (Steppan 1995). The tuberculum of 
the fi rst rib articulates with the transverse pro cesses of the 
seventh cervical and the fi rst thoracic vertebrae, and the 
second thoracic vertebra has a greatly elongated neural 
spine. The humerus lacks an entepicondylar foramen.

The stomach is unilocular and hemiglandular (Carleton 
1973; Weksler 2006), and the gall bladder is absent (Voss 
1991a; Weksler 2006). Male accessory secretory organs 
consist of one pair each of preputial, bulbourethral, ante-
rior and dorsal prostate, ampullary, and vesicular glands, 
and two pairs of dorsal prostate glands (Voss and Linzey 
1981). The glans penis is complex, with a tridigitate bacu-
lar cartilage and a deep terminal crater containing three 
bacular mounds, one dorsal papilla, and a deeply bifur-
cated urethral fl ap (Hooper and Musser 1964; Weksler 
2006).

synonyms:
Hesperomys (Calomys): Thomas, 1882:105; part (descrip-

tion of spinosus); not Hesperomys Water house  or Calo-
mys Water house.

Hesperomys (Oryzomys): Thomas, 1884:448; part (listing 
of spinosus); not Hesperomys Water house or Oryzomys 
Baird.

 Bolivia, Venezuela, Guyana, Surinam, and French Guiana, 
and west of the Andes from easternmost Panama (Darién 
province) to Ec ua dor and Venezuela, where they are pres-
ent in lowland, premontane, and lower montane rain-
forest below about 1,500 m elevation. Seven species are 
currently recognized from South America: Neacomys du-
bosti, N. guianae, N. minutus, N. musseri, N. paracou, N. 
spinosus, and N. tenuipes. An eighth species, N. pictus, is 
presently known only from easternmost Panama (see Hall 
1981).

Species of Neacomys are small oryzomyines (head and 
body length 64– 100 mm) with short and grooved spines 
in the coarsely grizzled yellowish-, reddish-, or grayish- 
brown dorsal fur and on the contrastingly pale or white 
ventral fur, with small ears, moderately long vibrissae, and 
sparsely haired tails as long as or slightly longer than the 
combined head and body length. The hindfeet are narrow 
and without interdigital webs; the three middle digits (II, 
III, and IV) are much longer than the outer two (I and V); 
the plantar surface is entirely naked (from heel to toes) and 
scaly, with six fl eshy tubercles (thenar, hypothenar, and 
four interdigitals). Mammae number eight, positioned in 
inguinal, abdominal, postaxial, and pectoral pairs (not six 
as reported by Gyldenstolpe 1932 and Steppan 1995; see 
Weksler 2006).

The skull is delicate, with nasal bones blunt their pos-
terior margins and extending posteriorly behind the lacri-
mals; lacrimals have subequal maxillary and frontal suture 
borders. The posterior wall of the orbit is smooth. The 
frontosquamosal suture is colinear with the frontoparietal 
suture. The parietals are mostly restricted to the dorsal sur-
face of the skull. The zygomatic plates lack anterodorsal 
spinous pro cesses, and their posterior borders lie anterior 
to the M1s. Jugals are present but small (the maxillary 
and squamosal zygomatic pro cesses broadly overlap but 
are not in direct contact). Incisive foramina are short, not 
extending posteriorly to or between the M1 alveoli. The 
bony palate is smooth or weakly sculptured, and long (the 
mesopterygoid fossa does not penetrate anteriorly between 
maxillary bones). Posterolateral palatal pits are present 
but are not recessed in deep fossae. The bony roof of the 
mesopterygoid fossa is perforated by small sphenopalatine 
vacuities. An alisphenoid strut is almost always absent 
(buccinator- masticatory foramen and accessory foramen 
ovale are confl uent); the alisphenoid canal has a large ante-
rior opening; and the stapedial foramen is large (= carotid 
circulatory patterns 1 or 2 of Voss 1988). A posterior sus-
pensory pro cess of the squamosal is absent. The postgle-
noid foramen is large and rounded, and the subsquamosal 
fenestra is present. The periotic is exposed posteromedi-
ally between the ectotympanic and basioccipital, extend-
ing anteriorly to the carotid canal. The capsular pro cess is 
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Neacomys dubosti Voss, Lunde, and Simmons, 2001
Dubost’s Spiny Mouse

synonym:
Neacomys dubosti Voss, Lunde, and Simmons, 2001:78; 

type locality “Paracou [= Domaine Experimental Para-
cou],” French Guiana.
description:  Small (head and body length from 64– 

81 mm), distinguished from other diminutive congeners by 
short (range: 70– 85 mm) and usually unicolored tail; moder-
ately short rostrum fl anked by relatively shallow zygomatic 
notches; broad and strongly convergent interorbital region 
with highly developed; shelf- like supraorbital beads; broad 
and distinctly infl ated braincase; short and convex- sided 
incisive foramina; carotid circulation pattern 1 (sensu Voss 
1988); fl ask- shaped auditory bullae; M2 with undivided an-
terocone; mesoloph of M1 with more or less symmetrical 
connections to protocone and hypocone; and per sis tent ly 
tubercular molar cusps.

distribution:  Neacomys dubosti occurs in French 
Guiana, northeastern Brazil, and southeastern Surinam. 
All localities are situated in lowland and premontane moist 
broadleaf forest in the Guianan subregion of Amazonia.

selected localit ies  (Map 181; from Voss et al. 
2001, except as noted): BRAZIL: Amapá, Serra do Navio; 
Pará, Monte Dourado (Cardoso 2011). FRENCH GUI-
ANA: Cacao, Camopi, Iracoubo, Paracou (type locality of 
Neacomys dubosti Voss, Lunde, and Simmons), Piste de 
Saint Élie, Saül Trois Sauts. SURINAM: Sipaliwini, Oel-
emarie, Sipaliwini airstrip.

Oryzomys: E.- L. Trouessart, 1897:528; part (listing of spi-
nosus); not Oryzomys Baird.

Neacomys Thomas, 1900a:153; type species Hesperomys 
(Calomys) spinosus Thomas, by original designation.
remarks :  Despite the recent description of several new 

species (Patton et al. 2000; Voss et al. 2001), considerable 
revisionary work is still needed for the genus. Patton et al. 
(2000), for example, detected three clades of highly diver-
gent mtDNA haplotypes that probably correspond to yet un-
named small species, one from northern Peru and eastern Ec-
ua dor (referred to as N. cf. minutus by Tirira 2007; see also 
Hice and Velazco 2012), a second from the Imerí region be-
tween the Rio Solimões and Rio Negro in central Brazil, and 
a third on the lower Rio Xingu in eastern Brazil. Neacomys 
spinosus also may comprise more than one species across its 
wide range (Aniskin 1994; Patton et al. 2000). Most of the 
following account is based on Patton et al. (2000) and Voss 
et al. (2001), and should be viewed as provisional.

KEY TO THE SOUTH AMERICAN SPECIES 
OF NEACOMYS:
1. Stapedial foramen present, squamosoalisphenoid groove 

and sphenofrontal foramen absent (carotid circulatory 
pattern 2; Voss 1988) . . . . . . . . . . . Neacomys musseri

1′. Stapedial foramen, squamosoalisphenoid groove, and 
sphenofrontal foramen present (carotid circulatory pat-
tern 1; Voss 1988). . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. Anterocone divided by anteromedian fl exus  . . . . . . . . 3
2′. Anterocone undivided  . . . . . . . . . . . . . . . . . . . . . . . . 4
3. Interorbital region hourglass in shape; supraorbital 

beads absent or weakly pronounced . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Neacomys tenuipes

3′. Interorbital region strongly convergent; supraorbital 
beads developed  . . . . . . . . . . . . . . . Neacomys minutus

4. Size large, total length of adults more than 165 mm  . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .Neacomys spinosus

4′. Size smaller, total length of adults less than 165 mm. . 5
5. Tail distinctly bicolored. . . . . . . . . . Neacomys guianae
5′. Tail usually unicolored (rarely indistinctly bicolored at 

base) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
6. Long outer digits of hindfeet, claw of fi fth digit (dV) 

extends almost to end of fi rst phalanx of dIV, claw of dI 
extends to middle of fi rst phalanx of dII; capsular part 
of auditory bullae narrow gradually to merge with bony 
tubes, bullae are more or less fl ask shaped  . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .Neacomys dubosti

6′. Very short outer digits of hindfeet, claw of dV extends 
ca. two- thirds length of fi rst phalanx of dIV, claw of dI 
barely extends beyond base of fi rst phalanx of dII; bullae 
abruptly constricted anteromedially with sharper transi-
tion between a more globular tympanic capsule and nar-
rower bony tubes  . . . . . . . . . . . . . . Neacomys paracou Map 181    Selected localities for Neacomys dubosti (●). Contour line = 2000 m.
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natural history:  Neacomys guianae occurs in 
sympatry with N. dubosti and N. paracou over much of 
the Guianan subregion (Voss et al. 2001).

remarks :  Arenavirus Amaparí was isolated from 
Neacomys specimens collected in Serra do Navio and iden-
tifi ed as N. guianae (F. P. Pinheiro et al. 1966; Cajimat 
et al. 2007; Charrel and de Lamballerie 2010); however only 
N. paracou and N. dubosti occur in this region (Voss et al. 
2001). Specimens from Baramita (Barima- Waini region, 
Guyana) identifi ed as N. guianae (Patton et al. 2000:Table 
22) are actually N. paracou (Voss et al. 2001). Several other 
specimens identifi ed as N. guianae in earlier publications 
(e.g., Carleton 1973; C. T. Carvalho 1962; Genoways et al. 
1981; Hooper and Musser 1964; Husson 1978; Malcolm 
1990; Voss and Emmons 1996; Patton et al. 2000; R. N. 
Leite 2006) are referable to N. dubosti, N. paracou, or N. 
tenuipes (see Voss et al. 2001; Cardoso 2011).

Neacomys minutus Patton, da Silva, and Malcolm, 2000
Minute Spiny Mouse

synonym:
Neacomys minutus Patton, da Silva, and Malcolm, 2000: 

105; type locality “Altamira, left bank Rio Juruá, Ama-
zonas, Brazil, 06°35′S, 68°54′W.”
description:  Another diminutive species, with 

head and body length 65– 76 mm; relatively long tail (tail 
length 70– 84 mm); dark orange dorsal coloration strongly 
but fi nely streaked with black; short ears (13 mm or less); 

subspecies :  Neacomys dubosti is monotypic.
natural history:  Few data are available beyond 

the fact that the holotype of N. dubosti was taken in a pit-
fall trap in creekside primary forest (Voss et al. 2001). This 
species occurs in sympatry with N. paracou in the center 
of French Guiana (Säul; Mauffrey et al. 2007), and in sev-
eral other localities in French Guiana, Surinam, and Brazil 
(Catzefl is and Tilak 2009; Cardoso 2011). It also occurs in 
sympatry with N. guianae in the Nickerie district of Suri-
nam (Voss et al. 2001).

remarks :  The karyotype of Amapá specimens is 
2n = 62 (Voss et al. 2001). Phylogeographic studies showed 
that N. dubosti has very little ge ne tic variation, contain-
ing only half of the nucleotide diversity found in the co- 
distributed N. paracou (Catzefl is and Tilak 2009). The re-
cord from Pará state, Brazil was originally reported to be N. 
guianae (R. N. Leite 2006; see Cardoso 2011).

Neacomys guianae Thomas, 1905
Guianan Spiny Mouse

synonym:
Neacomys guianae Thomas, 1905b:310; type locality “De-

merara River, British Guyana. Alt. 120 feet,” probably 
Demerara- Mahaica, Guyana.
description:  Small, with head and body length 

64– 85 mm; tail about as long as head and body (range: 
67– 81 mm), distinctly bicolored in some specimens, 
and with small caudal scales; hindfoot with short outer 
digits (claw of digit V extends only about three- fourths 
length of fi rst phalanx of digit IV, claw of dI extends 
to less than one- half length of fi rst phalanx of digit 
II). Cranially, rostrum moderately long and fl anked by 
shallow zygomatic notches; interorbital region narrow, 
hourglass in shape or weakly convergent anteriorly; zy-
gomatic plates narrow; incisive foramina short; and bul-
lae fl ask shaped.

distribution:  Neacomys guianae occurs in east-
ern Venezuela, Guyana, Surinam, and probably adjacent 
parts of northeastern Brazil, although confi rmed speci-
mens from this country are lacking. The record of this 
species from Monte Dourado, Pará state (R. N. Leite 
2006) is a misidentifi ed specimen of N. dubosti (Cardoso 
2011). All localities are situated in lowland and premon-
tane moist broadleaf forest in the Guianan subregion of 
Amazonia.

selected localit ies  (Map 182; from Voss et al. 
2001, except as noted): GUYANA: Cuyuni- Mazaruni, 
Kartabo; Demerara- Mahaica, Demerara River (type lo-
cality of Neacomys guianae Thomas). SURINAM: Sipali-
wini, Sipaliwini airstrip, Tafelberg. VENEZUELA: Bolívar, 
45 km NE of Icabarú.

subspecies :  Neacomys guianae is monotypic.

Map 182    Selected localities for Neacomys guianae (●). Contour line = 2000 m.
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rera, Peru, with 2n = 30– 32 and FN = 38, plus from 1 to 6 
B chromosomes. This karyotype, although clearly different 
from those reported by Patton et al. (2000) for N. minutus, 
shows some resemblance, especially the morphology of the 
three largest acrocentric pairs. In addition, this Neacomys 
sp. has a large submetacentric that might be homologous 
to the heterozygous pair due to a centric fusion observed in 
some specimens of N. minutus (Patton et al. 2000).

Neacomys musseri Patton, da Silva, and Malcolm, 2000
Musser’s Spiny Mouse

synonym:
Neacomys musseri Patton, da Silva, and Malcolm, 2000:98; 

type locality “72 km NE Paucartambo (by road), at km 
152, Manu Biosphere Reserve, Departamento de Cusco, 
Peru, 1460 m.”
description:  Another small species, with head 

and body length 65– 79 mm; tail only slightly longer (68– 
90 mm), slightly bicolored dark brown above, paler below, 
with scales visible but clothed in short hairs. Cranially 
similar to other small forms, but unique in having derived 
carotid pattern 2 (of Voss 1988), without squamosoali-
sphenoid groove and sphenofrontal foramen but with per-
sis tence of large stapedial foramen. M1 with deep antero-
median fl exus that divides procingulum into two subequal 
conules, and incisive foramina evenly rounded rather than 
teardrop in shape.

small and delicate skull with short maxillary toothrow 
(<2.75 mm); primitive carotid arterial system (pattern 1 of 
Voss 1988), with squamosoalisphenoid groove and sphe-
nofrontal foramen; teardrop- shaped incisive foramina; and 
weakly developed anteromedian fl exus(id) on both upper 
and molar fi rst molars.

distribution:  Neacomys minutus is known from 
the lowland, moist broadleaf rainforest of the western Am-
azon Basin, from the central and lower sections of the Rio 
Juruá, Amazonas state, Brazil, and from the Río Gálvez, 
Loreto department, in northeastern Peru.

selected localit ies  (Map 183; from Patton et al. 
2000, except as noted): BRAZIL: Amazonas, Altamira, right 
bank Rio Juruá (type locality of Neacomys minutus Patton, 
da Silva, and Malcolm), Barro Vermelho, left bank Rio Ju-
ruá, Colocação Vira- Volta, left bank of Rio Juruá, Igarapé 
Nova Empresa, left bank Rio Juruá, Penedo, right bank 
Rio Juruá, Sacado, right bank Rio Juruá. PERU: Loreto, 
Nuevo San Juan, Río Gálvez (AMNH 272867).

subspecies :  Neacomys minutus is monotypic.
natural history:  Neacomys minutus was caught 

both in upland (terra fi rme) and seasonally fl ooded (várzea) 
forest along the Rio Juruá (Patton et al. 2000). Pregnant fe-
males collected during dry and wet season, and litter size of 
three young. One lactating female was also pregnant, sug-
gesting a postpartum estrus in this species. Reproductively 
active individuals of both sexes still in partial juvenile pel-
age but with completely erupted but unworn teeth suggest 
that breeding commences at an early age. This species is 
sympatric with N. spinosus and is apparently replaced by the 
very similar N. musseri in the headwaters of the Rio Juruá 
(Patton et al. 2000), but the two species are sympatric on the 
Río Gálvez in northeastern Peru (Catzefl is and Tilak 2009).

remarks :  Substantial molecular divergence (8% in 
mtDNA cytochrome-b sequences) divide this species into 
upriver versus downriver clades along the Rio Juruá in 
western Brazil (Patton et al. 2000). Concordant nonover-
lap in discriminate morphometric scores across the same 
clades and geography may signal species- level divergence 
in this taxon. If so, and as the holotype of N. minutus is a 
member of the upriver clade, populations from the lower 
Rio Juruá would lack an available name.

The karyotype of N. minutus is characterized by 2n =  
35– 36, FN = 40, the uneven diploid number due to a Rob-
ertsonian fusion in the autosomal complement (Patton 
et al. 2000). Specimens of small Neacomys collected else-
where in Peru, especially north of the Río Marañón, and in 
Ec ua dor are morphologically similar to N. minutus but are 
extremely divergent in mtDNA cytochrome-b sequences 
(Patton et al. 2000). These are best considered a separate 
and as yet undescribed species. Aniskin (1994) reported a 
karyotyped Neacomys sp. from Genaro [= Jenaro] Her-

Map 183    Selected localities for Neacomys minutus (●). Contour line = 2000 m.
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by Aniskin (1994; see account for N. minutus), but differs 
markedly in the number of chromosome arms. Specimens 
that Woodman et al. (1991) referred to N. tenuipes from 
the Río Madre de Dios in southeastern Peru are likely this 
species. Because the range of N. musseri extends almost to 
the Bolivian border, the species may occur in that country.

Neacomys paracou Voss, Lunde, and Simmons, 2001
Paracou Spiny Mouse

synonym:
Neacomys paracou Voss, Lunde, and Simmons, 2001:81; 

type locality type locality “Paracou [= Domaine Experi-
mental Paracou],” French Guiana.
description:  Distinguished from other small- sized 

congeners by very short outer pedal digits (claw of dV 
extends only two- thirds length of phalanx 1 of dIV, claw 
of dI barely extends beyond base of phalanx 1 of dII); 
short and usually unicolored tail (sometimes weakly bi-
colored basally) with large scales; short rostrum fl anked 
by relatively deep zygomatic notches; broad and usu-
ally strongly convergent interorbital region with well- 
developed and often shelf- like supraorbital beads; nar-
row and uninfl ated braincase; long and parallel- sided 
incisive foramina; carotid circulatory pattern 1 (of Voss 
1988); globular auditory bullae; M1 with narrow and 
undivided anterocone, stout mesoloph often curving 
from and disproportionately connected to the hypocone; 
and principal molar cusps that wear quickly to enamel 
loops, not per sis tent ly tubercular.

distribution:  Neacomys paracou occurs in French 
Guiana, Surinam, Guyana, eastern Venezuela (Bolívar 
state), and northern Brazil (Amapá, Amazonas, and Pará 
states). All localities are situated in lowland and premon-
tane moist broadleaf forest in the Guianan subregion of 
Amazonia (Voss et al. 2001).

selected localit ies  (Map 185; from Voss et al. 
2001, except as noted): BRAZIL: Amapá, Serra do Navio; 
Amazonas, 80 km N of Manaus; Pará, Cachoeira Por-
teira. FRENCH GUIANA: Arataye, Cayenne, Mont St. 
Michel (Catzefl is and Tilak 2009), Paracou (type locality 
of Neacomys paracou Voss, Lunde, and Simmons). GUY-
ANA: Barima- Waini, Baramita; Cuyuni- Mazaruni, Kartabo; 
Potaro- Siparuni, Kurupukari; Upper Takutu– Upper Es-
sequibo, Nappi Creek. SURINAM: Marowijne, Perica; 
Para, Locksie Hattie; Sipaliwini, Oelemarie. VENEZUELA: 
Bolívar, San Ignacio de Yuruani.

subspecies :  Neacomys paracou is monotypic.
natural history:  Voss et al. (2001) collected N. 

paracou in primary forest, either well drained or swampy, 
and in secondary vegetation, always at or near ground level. 
In Brazil, this is a rare species occurring mainly in primary 
forest (R. N. Leite 2006). Neacomys paracou occurs in sym-

distribution:  Neacomys musseri is known from 
lowland and lower montane moist broadleaf forest in west-
ern Amazonia Brazil and eastern Peru. The recent record of 
N. musseri from San Fermín on the Río Tambopata in ex-
treme eastern Puno department (Pacheco et al. 2012), Peru, 
suggests that the species might range into adjacent Bolivia.

selected localit ies  (Map 184): BRAZIL: Acre, 
left bank Rio Juruá opposite Igarapé Porongaba (Patton 
et al. 2000). PERU: Cusco, 72 km NE of Paucartambo 
(type locality of Neacomys musseri Patton, da Silva, and 
Malcolm); Loreto, Nuevo San Juan, Río Gálvez (AMNH 
272676); Madre de Dios, Quebrada Aguas Calientes, left 
bank Río Alto Madre de Dios, 2.75 km E of Shintuya (So-
lari et al. 2006); Puno, San Fermín (Pacheco et al. 2012).

subspecies :  Neacomys musseri is monotypic.
natural history:  Patton et al. (2000) reported a 

pregnant subadult female with two embryos, collected on 
the ground in várzea habitat during the rainy season (Feb-
ruary) in Brazil. Conversely, none of the specimens col-
lected in Peru during the dry season (July)  were in repro-
ductive condition (Patton et al. 2000). Neacomys musseri 
is found in sympatry with N. spinosus (Patton et al. 2000; 
Solari et al. 2006) and with N. minutus in northeastern 
Peru (Catzefl is and Tilak 2009).

remarks :  The karyotype of N. musseri is character-
ized by 2n = 34, FN = 64 or 68 (Patton et al. 2000). This 
complement is similar in diploid number to that reported 

Map 184    Selected localities for Neacomys musseri (●). Contour line = 2000 m.
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Neacomys spinosus carcelini Hershkovitz, 1940c:1; type 
locality “Llunchi, an island on the northern side of the 
Río Napo, west of the mouth of the Río Jivino, latitude 
and longitude approximately 0°37′S., 76°46′W.; parish 
of La Coca, Napo- Pastaza, Ec ua dor; altitude about 250 
meters.”
description:  Largest species in genus, with head 

and body length 75– 105 mm, almost nonoverlapping 
other species, and large skull, nearly 10% larger than 
that of other species. Specimens from eastern Ec ua dor 
to southern Peru and western Brazil rather uniform in 
body dimensions, but exhibit variation in darkness of 
dorsal pelage, from paler yellow- reddish brown mixed 
with black to darker reddish- brown. Thomas (1904a), 
in his description of amoenus from Mato Grosso state, 
Brazil, noted brighter ochraceous coloration in compar-
ison with western Amazonian samples. Skull long with 
relatively narrow braincase, differing only in size but not 
proportions from other species compared by Patton et al. 
(2000). Carotid circulation pattern of primitive type, re-
taining well- developed squamosoalisphenoid groove and 
sphenofrontal foramen indicative of presence of supraor-
bital branch of stapedial artery (pattern 1 of Voss 1988). 
Maxillary toothrow long, averaging >3 mm; molar oc-
clusal morphology similar to that of other species except 
that procingulum of both M1 and m1 either entire, or 
only weakly divided into anterolabial and anterolingual 
conules by anteromedian fl exus.

distribution:  Neacomys spinosus is the most 
widely ranging species, occurring throughout the Amazon 
Basin from west- central Brazil to the Andean foothills and 
lowlands of southeastern Colombia, eastern Ec ua dor, east-
ern Peru, and northern and central Bolivia. It can be found 
commonly in both lowland evergreen rainforest and in 
midmontane forest on the eastern Andean slopes, to eleva-
tions of nearly 2,000 m.

selected localit ies  (Map 186): BOLIVIA: 
Chuquisaca, 2 km E of Chuhuayaco (S. Anderson 1997); 
Cochabamba, El Palmar, Río Cochi Mayu (S. Anderson 
1997); La Paz, 8 km from mouth of Río Madidi (S. Ander-
son 1997), Río Zongo (S. Anderson 1997); Pando, La Cruz 
(S. Anderson 1997); Santa Cruz, Estancia Cachuela Esper-
anza (S. Anderson 1997). BRAZIL: Acre, Sobral, left bank 
Rio Juruá (Patton et al. 2000); Amazonas, Penedo, right 
bank Rio Juruá (Patton et al. 2000), Seringal Condor, left 
bank Rio Juruá (Patton et al. 2000); Goiás, Baliza (UFPB 
[CRB 70]); Mato Grosso, Ponte Branca (UNB 1193), São 
José do Xingu (MNRJ [CRB 2794]); Pará, Castelo dos 
Sonhos (MNRJ [SVS/PA 282]). COLOMBIA: Meta, Finca 
El Buque, Villavicencio (A. L. Gardner and Patton 1976); 
Putumayo, Río Mecaya (FMNH 71792). EC UA DOR: 
Orellana, Parque Nacional Yasuní (Patton et al. 2000); 

patry with N. dubosti and N. guianae (Voss et al. 2001; R. 
N. Leite 2006).

remarks :  Voss et al. (2001) recorded a karyotype 
with 2n = 56 for specimens from French Guiana and east-
ern Venezuela.

Neacomys spinosus (Thomas, 1882)
Large Spiny Mouse

synonyms:
Hesperomys (Calomys) spinosus Thomas, 1882:105; type 

locality “Huambo— a plantation in the forest of the 
same name, to the east of Chachapoyas and Chirinoto, 
3700 feet in altitude, on the banks of the river Huambo, 
a tributary of the Huallaga,” Amazonas, Peru.

Hesperomys (Oryzomys) spinosus: Thomas, 1884:448; 
name combination.

Oryzomys spinosus: E.- L. Trouessart, 1897:528; name com-
bination.

N[eacomys]. s[pinosus]. typicus Thomas, 1900a:153; no-
men nudum, in reference to the type species of Neaco-
mys, Oryzomys spinosus Thomas.

Neacomys spinosus amoenus Thomas, 1904a:239; type 
locality “Santa Ana da Chapada, a village situated at 
an altitude of about 800 m., on the Serra do Chapada 
[= Chapada dos Guimarães], some thirty miles N.E. of 
Cuyabá,” Mato Grosso, Brazil.

Neacomys spinosus spinosus: Gyldenstolpe, 1932a:34; 
name combination.

Map 185    Selected localities for Neacomys paracou (●). Contour 
line = 2000 m.
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Gardner and Patton 1976; Aniskin 1994; Patton et al. 
2000).

The mtDNAcytochrome-b sequence data are geo graph i-
cally limited for such a widely distributed species, with about 
2% divergence between samples from eastern Ec ua dor ver-
sus those from western Brazil (Patton et al. 2000). How-
ever, unpublished data (J. L. Patton) document substantial 
mtDNA cytochrome-b divergence (up to 8.5%) between a 
sample from the middle Andean slopes in southern Peru and 
specimens from eastern Ec ua dor, northern Peru, and west-
ern Brazil, perhaps signaling species- level divergence.

Neacomys tenuipes Thomas, 1900
Slender Foot Spiny Mouse
Neacomys spinosus tenuipes Thomas, 1900a:153; type 

locality “Guaquimay, near Bogotá,” Cundinamarca, 
Colombia.

Neacomys pusillus J. A. Allen, 1912:81; type locality “San 
José [near Barbacoas], Cauca, Colombia.”

Neacomys tenuipes: Lawrence, 1941b:425; fi rst use of cur-
rent name combination.
description:  Another small species, with head and 

body length 72– 97 mm. Tail longer than head and body 
(about 115%, length 74– 108 mm), contrasting with subequal 
tails of other small species; distinctly bicolored, at least 
near base, with small caudal scales. Hindfoot with long 
outer digits (claw of dV extending to end of fi rst phalanx 

Pastaza, Tinguino, ca. 130 km S of Coca (USNM 574567); 
Zamora- Chinchipe, Zamora (AMNH 47795). PERU: Am-
azonas, Huambo (type locality of Hesperomys (Calomys) 
spinosus Thomas), Huampani, Río Cenepa (Patton et al. 
2000); Ayacucho, Río Santa Rosa (A. L. Gardner and Pat-
ton 1976); Loreto, Reserva Nacional Allpahuayo- Mishana 
(Hice and Velazco 2012); Madre de Dios, Albergue Cusco 
Amazonica, Río Madre de Dios, ca. 12 km E of Puerto 
Maldonado (MVZ 157811), Cocha Cashu Biological Sta-
tion (Solari et al. 2006); Puno, 11 km NNE of Ollachea 
(MVZ 172650); Ucayali, Balta, Río Curanja (A. L. Gard-
ner and Patton 1976), Pucallpa (Aniskin 1994).

subspecies :  Cabrera (1960) recognized three sub-
species: the nominotypical form from the Andean slopes 
and Amazon Basin of Peru, N. s. amoenus from southwest-
ern Brazil, and N. s. carceloni from the Andean foothills 
and Amazon Basin of Colombia and Ec ua dor. The validity 
of these taxa, however, must await an analysis of character 
variation over the range of the species, something that has 
yet to be accomplished.

natural history:  In Peru, Hice and Velazco (2012) 
recorded pregnant females in June, November, and Decem-
ber, with an average litter size of 3.1 (N = 10, range 2– 4), 
suggesting year- round breeding, but perhaps with a peak at 
the beginning of the rainy season in December. On the Rio 
Juruá in Brazil, pregnant females  were captured both in the 
wet (February and March) and dry (August and Septem-
ber) seasons, also suggesting year- round breeding (Patton 
et al. 2000).  Here, embryo counts ranged from two to four. 
In Peru, individuals  were frequently captured in secondary 
growth and cultivated land, only rarely in forested habitats 
(Hice and Velazco 2012). Along the Rio Juruá, specimens 
 were collected in primary rainforest and secondary growth 
in both terra fi rme and várzea habitats (Patton et al. 2000). 
Bonvicino, Cerqueira, and Soares (1996) also encountered 
this species in conserved forested formations elsewhere in 
Brazil. Neacomys spinosus occurs in sympatry with one or 
more small species over much of its range in western Am-
azonia, specifi cally with both N. minutus and N. musseri 
in western Brazil and Peru, and with other as yet unnamed 
species in northern Peru and eastern Ec ua dor (Patton et al. 
2000). Some recent publications still refer to Neacomys spi-
nosus as the reservoir of the Rio Mamoré hantavirus (e.g., 
Bi et al. 2008), but the role of this species as a reservoir is 
questionable (Young et al. 1998). The only verifi ed reservoir 
of this hantavirus is Oligoryzomys microtis (Richter et al. 
2010). Gettinger and Gardner (2005) described the mite 
Laelaps neacomydis from the pelage of Neacomys spino-
sus collected in Bolivia.

remarks :  A uniform karyotype with 2n = 64, FN = 68 
has been recorded for samples from eastern Colombia, 
throughout eastern Peru, and from western Brazil (A. L. 

Map 186    Selected localities for Neacomys spinosus (●). Contour line = 2000 m.
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though, like other species in the genus, it is assumed to be 
nocturnal, solitary, and terrestrial. This species is consid-
ered vulnerable in Ec ua dor (Tirira 2001). Laelapine mites 
are associated with N. tenuipes in Venezuela (Furman 
1972a).

remarks :  Specimens from eastern Ec ua dor allocated 
to this species by Lawrence (1941b) are not N. tenuipes 
but likely represent the unnamed small species east of the 
northern Andes that Patton et al. (2000) identifi ed as Nea-
comys sp. Clade 3 and Tirira (2007) referred to as N. cf. 
minutus. Neither the karyotype nor any analysis of geo-
graphic variation, in morphology or molecular sequences, 
has been recorded for N. tenuipes.

Genus Nectomys Peters, 1861
Cibele R. Bonvicino and Marcelo Weksler

Commonly called water rats, members of the genus Nec-
tomys are found in most lowland rainforest biomes in 
South America, and in the riverine (gallery) forests of 
open habitats, such as the Cerrado, Llanos, and other 
grasslands. We recognize fi ve species: N. apicalis, N. gran-
dis, N. palmipes, N. rattus, and N. squamipes, but this 
number will likely change in the future due to continu-
ing taxonomic research on the genus (which needs com-
prehensive revision). These rats are endemic to South 
America, found in all countries (except Chile) and on the 
continental shelf islands of Trinidad and Margarita, from 
sea level to 2,200 m (Hershkovitz 1944). Pardiñas et al. 
(2002) recorded fossil Nectomys from Middle to Late 
Pleistocene deposits in Argentina and Recent deposits in 
both Argentina and Brazil.

All species of the genus Nectomys share similar integu-
mental, cranial, and dental characters. Water rats are of 
large size (head and body length 150– 254 mm) with par-
tially webbed hindfeet and long tails (tail length 151– 
255 mm). The pelage is thick and long, with well- developed 
underfur and long guard hairs. The dorsal pelage is dark, 
varying from brownish gray to a paler gray; the lateral 
pelage is paler than the back, and the venter is whitish or 
ochraceous with a gray base. The hindfeet are large, long, 
and have interdigital webbing and natatory fringes along 
the medial margins of digits I and II and lateral margins of 
digits IV and V. The plantar surface is naked and densely 
set with epidermal squamae (the heel is smooth); the hy-
pothenar pad may be absent or reduced, and the four in-
terdigital pads are very small. The tail is longer than head 
and body length, naked in appearance (small triads of hair 
are visible under magnifi cation), and unicolored. There are 
eight pairs of mammae, one each in inguinal, abdominal, 
postaxial, and pectoral positions.

of dIV, claw of dI to at least middle of fi rst phalanx of 
dII). Skull with long rostrum fl anked by shallow zygomatic 
notches; interorbital region narrow and either hourglass in 
shape or weakly convergent anteriorly; zygomatic plates 
narrow; incisive foramina short; and auditory bullae fl ask 
shaped. M1 approximately rectangular in occlusal view, 
with broad, often divided anterocone; labial and lingual 
cusps subequal and per sis tent ly tubercular; and slender 
mesoloph with symmetrical attachments to protocone and 
hypocone.

distribution:  Neacomys tenuipes is distributed 
in western and north- central Colombia and in northern 
Venezuela. Tirira (2007) extended the distribution into 
northwestern Ec ua dor under the species name N. pictus 
but provided no specifi c localities. All known localities are 
situated in premontane or lower montane forests, between 
400 and 1,750 m (Voss et al. 2001; Musser and Carleton 
2005; Tirira 2007).

selected localit ies  (Map 187; from Voss et al. 
2001): COLOMBIA: Antioquia, 11 km S and 30 km E of 
Cisneros, Quebrada del Oro, Sonsón, 25 km S and 22 km 
W of Zaragoza; Boyacá, Muzo; Caldas, Samana; Cundina-
marca, Paime; Huila, Acevedo. VENEZUELA: Aragua, 
Rancho Grande; Falcón, Cerro Socopo; Vargas, Los Ven-
ados; Yaracuy, Minas de Aroa.

subspecies :  We treat Neacomys tenuipes as mono-
typic.

natural history:  Virtually nothing is known 
about the ecol ogy or behavior of Neacomys tenuipes, al-

Map 187    Selected localities for Neacomys tenuipes (●). Contour line = 2000 m.
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kovitz 1962; Carleton 1973). The distal bacular cartilage of 
the glans penis is large and trifi d; the central digit is robust.

synonyms:
Mus: Brants, 1827:138: part (description of squamipes); 

not Mus Linnaeus.
Nectomys Peters, 1861:151; type species Mus squamipes 

Brants, by subsequent designation (G. S. Miller 1912: 
180).

Holochilus: Fitzinger, 1867b:90; part (listing of squami-
pes); not Holochilus Brandt.

Potamys Liais, 1872:505; type species Potamys brasiliensis, 
by original designation (= N. squamipes); a homonym 
of Potamys Larranhaga, 1823:83, a ju nior synonym of 
Myocastor (see Hershkovitz 1944:26; McKenna and 
Bell 1997:207).

Hesperomys: Hensel, 1872b:28; part (description of rat-
tus); not Hesperomys Water house.

Sigmodontomys: Bonvicino, 1999:254; not Sigmodonto-
mys J. A. Allen.
remarks :  Hershkovitz (1944, 1948b) divided Necto-

mys into two subgenera, Nectomys and Sigmodontomys 
J. A. Allen, and considered Nectomys squamipes (Brants) 
the single species of the subgenus Nectomys, and within 
which he recognized 17 subspecies. Cabrera (1961) pro-
posed a similar taxonomic arrangement, but A. L. Gard-
ner and Patton (1976), on the basis of karyology and 
bacular morphology, considered Sigmodontomys to be a 
subgenus of Oryzomys Baird, 1857, and postulated that 
Nectomys was polytypic. Musser and Carleton (1993) re-
garded Sigmodontomys as a full genus and included three 
species in Nectomys (N. squamipes, N. palmipes, and N. 
parvipes).

Bonvicino (1994) argued that chromosomal diversifi ca-
tion played an important role in speciation of water rats; 
eight basic diploid numbers have been described for Nec-
tomys, including 2n = 16, 2n = 17, 2n = 34, 2n = 38, 2n = 40, 
2n = 42, 2n = 52, and 2n = 56 (Yonenaga 1972a; Yonenaga- 
Yassuda et al. 1976; A. L. Gardner and Patton 1976; 
T. R. O. Freitas 1980; Furtado 1981; Sbalqueiro, Mattevi, 
Freitas, and Oliveira 1982; Sbalqueiro et al. 1986, 1987; 
Bossle et al. 1988; Maia et al. 1984; Zanchin 1988; M. 
A. Barros et al. 1992; Bonvicino, D’Andrea et al. 1996; 
Goméz- Laverde et al. 1999; Patton et al. 2000; Bonvicino 
and Gardner 2001). Bonvicino (1994) proposed that Nec-
tomys comprised 11 species, and placed N. parvipes as a 
species in the genus Sigmodontomys (see also Bonvicino 
1999); we include N. parvipes as a synonym of N. rattus 
(see below).

Most recently, Musser and Carleton (2005) retained 
Sigmodontomys as a valid genus and recognized fi ve spe-
cies of Nectomys (N. apicalis, N. magdalenae [= N. gran-
dis], N. palmipes, N. rattus, and N. squamipes). Weksler’s 

The skull is robust, with a broad and short rostrum 
fl anked by deep zygomatic notches; the interorbital mar-
gins converge anteriorly and possess strongly beaded su-
praorbital edges; the braincase is squared and relatively 
narrow, with well- developed temporal, lambdoidal, and 
nuchal crests. The zygomatic plates lack anterodorsal spi-
nous pro cesses, and their posterior margins lie level to the 
alveoli of the M1s. The nasal bones have sharply conver-
gent posterior margins. The posterior wall of the orbit is 
smooth. The frontosquamosal suture is colinear with the 
frontoparietal suture, and the parietals have large lateral 
expansions. The bony palate between the molar rows is 
smooth and long, and the mesopterygoid fossa extends an-
teriorly between the maxillae but does not extend to the 
level of the third molars. Posterolateral palatal pits are re-
cessed in deep fossae, and the bony roof of mesopterygoid 
fossa is completely ossifi ed. An alisphenoid strut is absent 
(buccinator- masticatory foramen and accessory foramen 
ovale are confl uent), and the alisphenoid canal has a large 
anterior opening. The stapedial foramen and the posterior 
opening of the alisphenoid canal are small, and the squa-
mosoalisphenoid groove and sphenofrontal foramen are 
absent; a secondary anastomosis of the internal carotid 
crosses the dorsal surface of the pterygoid plate (= carotid 
circulatory pattern 3 of Voss 1988). The postglenoid fora-
men is large and rounded, but the subsquamosal fenestra 
is absent or vestigial. The mastoid is completely ossifi ed or 
has only a small perforation. In the mandible, the capsu-
lar pro cess is absent or poorly developed, and the superior 
and inferior masseteric ridges are conjoined anteriorly as a 
single crest below m1. The basihyal lacks the entoglossal 
pro cess.

Hershkovitz (1944:19) characterized the molars as 
large, pentalophodont, and bunodont in occlusal confi gu-
ration but with with high crowns, low crests, their den-
tine exposed at an early stage of wear, and fully- rooted. 
The labial and lingual fl exi of M1 and M2 approach the 
midline of the tooth but do not interpenetrate. The an-
terocone of M1 is not divided, and the anteroloph is well 
developed and connected to the anterocone by the labial 
cingulum. The protostyle is absent, and the paracone is 
usually connected to the posterior moiety of the proto-
cone. There is no protofl exus on M2, but the mesofl exus 
is present as single internal fossette, as the mesoloph is 
connected to the paracone by a labial cingulum. M3 has a 
posteroloph. The m1 anteroconid lacks an anteromedian 
fl exid, an anterolophid is present on m1 but absent from 
m2 and m3, and ectolophids are absent from m1 and m2. 
Both M1 and m1 have accessory roots, and m2 and m3 
each has two roots.

The stomach is unilocular- hemiglandular, but the glan-
dular epithelium is extensive and reaches the corpus (Hersh-
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Nectomys apicalis Peters, 1861
Western Amazonian Water Rat

synonyms :
Nectomys apicalis Peters, 1861:152; type locality “Guaya-

quil”; subsequently restricted to Tena, Napo- Pastaza 
Province, Ec ua dor (Hershkovitz 1944:26).

Nectomys fulvinus Thomas, 1897c:499; type locality “Be-
lieved to be Quito,” Ec ua dor. Hershkovitz (1944:26– 
27), however, convincingly argued that “it is certain 
that [the type of] fulvinus was collected by Jameson 
somewhere east of the Andes during his excursion from 
Quito to the Río Napo.”

Nectomys saturatus Thomas, 1897f:546; type locality 
“Ibarra, [Imbaburra], N. Ec ua dor, alt. 2225 metres.”

Nectomys garleppii Thomas, 1899a:41; type locality “Oc-
cobamba, Cuzco,” Peru; subsequently restricted to “a 
station somewhere in the tropical or subtropical zone of 
the Río Ocobamba Valley, department of Cuzco, Perú” 
by Hershkovitz (1944:59).

Nectomys garleppi Thomas, 1902b:129; incorrect subse-
quent spelling of Nectomys garleppii Thomas.

Nectomys squamipes napensis Hershkovitz, 1944:56– 
57; type locality “site ‘San Francisco’, left bank of Río 
Napo, above the mouth of the Río Challuacocha; lati-
tude and longitude approximately 0°47′S, 76°25′′W, 
Parish of La Coca, Napo- Pastaza Province, Ec ua dor; 
altitude, about 200 meters.”

Nectomys squamipes garleppii: Hershkovitz, 1944:59; 
name combination.

Nectomys squamipes vallensis Hershkovitz, 1944:61; type 
locality “Santa Ana, a semiarid, tropical pocket in the 
Río Urubamba Valley, department of Cuzco, Peru, alti-
tude 3480 feet.”

Nectomys squamipes saturatus: Hershkovitz, 1948b:51; 
name combination.
description:  Dorsum ochraceous buff with mix-

ture, rarely with heavy overlay, of cinnamon brown or dark 
brown; dark middorsal band narrowly defi ned (ocassion-
ally absent); coloration from nose to crown on head not 
markedly different from that of middorsal region of back; 
under parts pallid neutral gray moderately washed with 
ochraceous; inner surface of forelimbs from wrist to elbow 
usually brown with mixture of ochraceous; tail brown, keel 
entirely brown or mixed with gray to entirely gray; hindfoot 
usually with fi ve plantar tubercles.

distribution:  Nectomys apicalis occurs in eastern 
Ec ua dor, eastern Peru, and northwestern Brazil (southwest-
ern Amazonas state), and is probably also found in western 
Bolivia and Acre state in Brazil.

selected localit ies  (Map 188): BRAZIL: Ama-
zonas, Barro Vermelho (MVZ 190374), Seringal Condor 
(INPA 3070/MVZ 193781). EC UA DOR: Pastaza, Sarayacu 

(2006) phyloge ne tic analysis corroborated the recognition 
of Nectomys and Sigmodontomys as different genera. Our 
taxonomic arrangement  here follows that of Musser and 
Carleton (2005) but should be viewed as provisional. 
Notably, we consider the different karyotypes as diagnos-
tic traits of subspecies in some cases, such as N. gran-
dis grandis and N. palmipes tatei, differentiating them 
from N. grandis magdalenae and N. palmipes palmipes, 
respectively, to reinforce the need for further studies on 
these taxonomic entities. Furthermore, despite chromo-
some variation found across the geographic range of N. 
apicalis, we retained all karyomorphs in a single species 
due to ongoing phylogeographic analyses of mtDNA 
cytochrome-b sequences that document ge ne tic cohesion 
throughout this distribution for the karyomorphs with 
2n = 38, 2n = 40, and 2n = 42. Finally, the identity of the 
2n = 56 cytotype from Surinam (R. J. Baker et al. 1983) 
also needs further study, as it likely belongs to an unde-
scribed species.

KEY TO THE SPECIES OF NECTOMYS:
1. Interparietal deep (anteroposterior dimension) relative 

to its width (transverse dimension); exoccipital occupy-
ing most of the dorsolateral surface of occiput . . . . . . 2

1′. Interparietal much wider than deep; dorsolateral expo-
sition of the exoccipital reduced . . . . . . . . . . . . . . . . . 4

2. Dorsal color light brown; distributed in Trinidad and 
northeastern Venezuela; diploid number <20  . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .Nectomys palmipes

2′. Dorsal color brown; distributed in Colombia, Peru, 
Ec ua dor, Brazil, and probably Bolivia; diploid number 
>30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

3. Dorsal color overall grayish- ochraceous without a dark 
middorsal band; distributed in northern Andean valleys 
of Colombia, in Cauca and Magdalena rivers basins; 
2n = 32 and 34  . . . . . . . . . . . . . . . . . Nectomys grandis

3′. Distinct dark middorsal band covering less than one 
third of dorsal breadth; distributed in western Ama-
zonia (Ec ua dor, Peru, Brazil, and probably Bolivia); 
2n = 38– 42  . . . . . . . . . . . . . . . . . . . . Nectomys apicalis

4. Distributed in the basins of the Río Uruguay, Río 
Paraná, Rio São Francisco, and in in de pen dent river ba-
sins south of São Lourenço da Mata, Pernambuco, in 
the Atlantic Forest of Brazil, Uruguay, and Argentina; 
2n = 56  . . . . . . . . . . . . . . . . . . . . .Nectomys squamipes

4′. Distributed in the Amazonian region of Colombia and 
Venezuela (upper and middle Río Orinoco Basin), east-
ern Ec ua dor, Peru (Ucayali Basin), and Brazil (parts of 
Amazon Basin, Río Paraguay Basin, and in de pen dent 
river basins of the Atlantic Forest north of São Lou-
renço da Mata, Pernambuco; 2n = 52– 54  . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Nectomys rattus
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those from the Alto Marañón drainage in northern Peru 
(Patton et al. 2000), the headwaters of the Río Purus in 
Peru (A. L. Gardner and Patton 1976, as N. squamipes 
variant 2), and the Rio Juruá in western Brazil (Patton 
et al. 2000)  were 2n = 42, FN = 40– 41; those from south-
eastern Peru  were 2n = 38, FN = 40 (A. L. Gardner and Pat-
ton 1976, as N. squamipes variant 3). These karyotypes 
are easily derived from one another by centric fusion and 
pericentric inversions. Note that populations of Nectomys 
rattus (2n = 52) are found along the central Río Ucayali, be-
tween those of Nectomys apicalis population with 2n = 40 
and those with 2n = 38 (A. L. Gardner and Patton 1976, 
as N. squamipes variant 1). Unpublished analysis of mo-
lecular variation in these forms reveals a ge ne tic cohesion 
across the range of the species, but the signifi cance of the 
karyotypic variation in N. apicalis requires further study.

Nectomys grandis Thomas, 1897
Magdalena- Cauca Water Rat

synonyms :
Nectomys grandis Thomas, 1897c:498; type locality “Con-

cordia, Medellin, Colombia”; emended to “Concordia, 
western slope of the Río Cauca Valley, Medellín, An-
tioquía, Colombia; altitude 1790 meters” (Hershkovitz 
1944:62).

Nectomys magdalenae Thomas, 1897c:499; type locality 
“W. Cundinamarca, in lowlands near Magdalena R.,” 
Colombia.

Nectomys squamipes grandis: Hershkovitz, 1944:62; name 
combination.

Nectomys squamipes magdalenae: Hershkovitz, 1944:64; 
name combination.
description:  Dorsal pelage color overall coarsely 

mixed grayish ochraceous, with ochraceous tones predom-
inant; dark middorsal stripe normally absent. Skull heavy 
with upper profi le evenly convex throughout, and frontal 
and parietal regions markedly swollen; uniform convexity 
markedly different from frontally fl attened skulls of other 
species. Nasals fairly broad, slightly compressed about their 
middle, pointed behind, but not markedly extended pos-
teriorly; supraorbital ridges curve slightly as they diverge, 
continuous with temporal ridges; frontoparietal suture al-
most transverse; interparietal longer anteroposteriorly and 
narrower transversely than in other species; incisive foram-
ina widely open, parallel sided, and evenly rounded at both 
ends; posterior palate with unusually large and deep lateral 
pits; palatal margin of mesopterygoid fossa squared.

distribution:  Nectomys grandis is found through-
out the Río Magdalena and the Río Cauca basins in north- 
central Colombia.

selected localit ies  (Map 189): COLOMBIA: 
Antioquía, Bellavista (FMNH 70110), Concordia (type lo-

(AMNH 67327); Pichincha, Nanegal (AMNH 47009); Su-
cumbios, Limoncocha (USNM 513585); Zamora- Chinchipe, 
4 km ENE of Los Encuentros (USNM 513584). PERU: Am-
azonas, vicinity of Huampami, Río Cenepa (MVZ 153533); 
Ayacucho, Hacienda Luisiania, left bank of Río Apurimac 
(LSUMZ 16712); Cusco, Kiteni, Río Urubamba (MVZ 
166700); Junín, 3 mi SW of San Ramón (AMNH 231190); 
Loreto, Boca del Río Curaray (AMNH 71594); Ucayali, 
Balta, Río Curanja (MVZ 136641), Lagarto, upper Río 
Ucayali (AMNH 76512).

subspecies :  We regard Nectomys apicalis as mono-
typic. However, the degree to which the karyological varia-
tion found in this species (2n = 38, 40, or 42) might map 
onto patterns of regional morphological discontinuity 
needs to be investigated.

natural history:  This species has not been stud-
ied in the fi eld, so data on ecol ogy or behavior are scarce. 
Patton et al. (2000) noted that individuals with 2n = 42 
collected along the Rio Juruá  were trapped mainly along 
streams in undisturbed or second- growth forests, or in 
garden plots adjacent to such forest. Juveniles  were col-
lected between August and November, and adult females 
taken over the same months  were either pregnant (three 
embryos; N = 1) or lactating (three placental scars; N = 1).

remarks :  Diploid and autosomal fundamental num-
bers in this species are variable. Populations from Ec ua-
dor have 2n = 40, FN = 40 (Bonvicino and Gardner 2001); 

Map 188    Selected localities for Nectomys apicalis (●). Contour line = 2,000 m.
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Nectomys squamipes tatei Hershkovitz, 1948b:52; type lo-
cality “San Antonio, about 15 km. east of Mount Turu-
miquire, Sucre [actually Monagas], northern Venezuela; 
altitude about 1,800 feet.”
description:  Pelage soft, dense, and glossy; overall 

dorsal color pale yellowish brown but middorsally strongly 
blackish from from nose to tail; sides grayish buffy brown, 
sparingly varied with black- tipped hairs; top of head, from 
muzzle to behind eyes, blackish varied with gray; under 
parts whitish with wash of pale buff and base grayish; line 
of demarcation between coloration of dorsal and ventral 
surfaces very indistinct; ears oval in shape, evenly rounded 
above, fl esh colored at their base, dusky apically, and 
sparsely haired; lateral surfaces of limbs grayish brown; 
feet scaly, so thinly haired as to be nearly naked; palms and 
 soles scaly; plantar surface of pes with fi ve tubercles; tail 
slightly shorter than head and body, blackish, nearly unicol-
ored, basal 10 mm or more heavily furred, distal part scant-
ily clothed with short bristly hairs, which form very slight 
pencil at tip.

distribution:  Nectomys palmipes occurs on the is-
land of Trinidad, and in the Río Orinoco delta and other 
in de pen dent basins of northern Venezuela.

selected localit ies  (Map 190): TRINIDAD 
AND TOBAGO: Trinidad, Bush Bush Forest (AMNH 
185474), Las Cuevas, Maraba Bay (M. A. Barros et al. 
1992), Princestown (type locality of Nectomys palmipes J. 
A. Allen and Chapman), Savanna Grande (FMNH 8772). 
VENEZUELA: Anzoátegui, Cueva del Agua (M. A. Barros 
et al. 1992); Delta Amacuro, La Horqueta, Tucupita (M. 
A. Barros et al. 1992); Monagas, Cachipo (M. A. Barros 
et al. 1992), Caripito (AMNH 142608), San Antonio, 15 km 
E of Mount Turumiquere (type locality of Nectomys squami-
pes tatei Hershkovitz); Sucre, Dos Ríos (M. A. Barros et al. 
1992), Latal (AMNH 69900).

subspecies :  Nectomys palmipes includes two sub-
species: N. p. palmipes with 2n = 17 from Trinidad, and N. 
p. tatei with 2n = 16 from Venezuela.

natural history:  Like all other species of this 
genus, N. palmipes is adapted for semiaquatic existence. 
Jonkers et al. (1968) reported a Caraparu- like virus, which 
causes Venezuelan equine encephalitis, in N. p. palmipes 
from Trinidad. Known ectoparasites of N. p. tatei include 
the fl ea Polygenis punni (Tipton and Machado- Allison 
1972). Endoparasites of N. p. palmipes include the nema-
tode Litomosoides taylori (Guerrero et al. 2011).

remarks :  The name palmipes was fi rst used by J. A. 
Allen and Chapman (1893) to describe a rat from Trini-
dad, later reported in Sucre state, northern Venezuela 
(Pittier and Tate 1932), and with a distribution extend-
ing to other northern Venezuelan states. Hershkovitz 
(1948b), based on morphologic and biogeographic data, 

cality of Nectomys grandis Thomas), La Pintada, S of Me-
dellín (USNM 544410), San Jerónimo, about 35 km NW of 
Medellín (FMNH 70104); Cundinamarca, lowlands near 
Río Magdalena (type locality of Nectomys magdalenae 
Thomas); Huila, Andalucía (AMNH 33729), San Adolfo, 
Acevedo (FMNH 71640), San Agustín (AMNH 33736); 
Norte de Santander, Río de Oro, 91 km N of Tibú (AMNH 
255816); Tolima, Río Chilí (AMNH 69174).

subspecies :  Nectomys grandis includes two subspe-
cies: N. g. magdalenae, characterized by 2n = 34 and autoso-
mal FN = 40 (Goméz- Laverde et al. 1999) and restricted to 
the Río Magdalena basin; and N. g. grandis, with 2n = 32 (M. 
L. Bueno, pers. comm.) and restricted to the Río Cauca Basin.

natural history:  No information is available on 
the ecol ogy or behavior of this species.

remarks :  We tentatively recognize grandis and mag-
dalenae as subspecies due to their allopatric distributions 
and different karyotypes. Further studies with a broader 
sample are necessary to clarify this taxonomic arrangement.

Nectomys palmipes J. A. Allen and Chapman, 1893
Trinidad Water Rat

synonyms :
Nectomys palmipes J. A. Allen and Chapman, 1893:209; 

type locality “Princestown [= Princes Town], Trinidad.”

Map 189    Selected localities for Nectomys g. grandis ( ) and Nectomys g. 
magdalenae (●). Contour line = 2,000 m.



374 Mammals of South America

Nectomys rattus Pelzeln, 1883
Common Water Rat

synonyms :
Hesperomys rattus Pelzeln, 1883:73; type locality “Marabi-

tanas [= Marabitanos],” upper Rio Negro, Amazonas, 
Brazil.

Nectomys squamipes mattensis Thomas, 1904a:238; type 
locality “Santa Ana da Chapada, a village situated at an 
altitude of about 800 m., on the Serra do Chapada, some 
thirty miles N.E. of Cuyabá,” Mato Grosso, Brazil.

Nectomys squamipes melanius Thomas, 1910b:185; 
“Lower Essequibo River, 12 miles from mouth. Alt. 40 
feet,” probably Demerara- Mahaica, Guyana.

Nectomys squamipes pollens Hollister, 1914b:104; type 
locality “Sapucay [= Sapucaí], Paraguay”; Hershkovitz 
(1944:42) states that Sapucaí is “a station on the rail-
road line about halfway between Villa Rica and Asun-
ción, in the region drained by the Tevicuarhy, a tribu-
tary of the lower Paraguay”; see Remarks.

Nectomys squamipes amazonicus Hershkovitz, 1944:47; 
type locality “Tauary, on the east bank of the lower 
Rio Tapajóz [= Tapajós] about fi fteen kilometers below 
Aveiros, state of Pará, Brazil.”

Nectomys squamipes montanus Hershkovitz, 1944:57; 
type locality “Hacienda Exito, on the Río Cayumbá, a 
small stream which enters the Huallaga next below the 
Río Chinchao, department of Huanuco, Peru; altitude, 
3000 feet.”

Nectomys squamipes tarrensis Hershkovitz, 1948b:51; type 
locality “Río Tarra, upper Río Catatumbo, department 
of Norte de Santander, Colombia; altitude, 250 meters.”

Nectomys melanius: Voss, Lunde, and Simmons, 2001:93; 
name combination.

Nectomys parvipes Petter, 1979:507; type locality “Ca-
cao au bord de la rivière Comté (4°35′N, 52°28′W),” 
French Guiana.

Sigmodontomys parvipes Bonvicino, 1999:254; name com-
bination.
description:  Color similar to Rattus rattus, but 

sides of body, chest, and upper half of abdomen pale 
with whitish tips; iris very dark brown; eye- ring black-
ish; nose purple- gray; incisors yellow- ochre; ear very 
rounded, blackish, with grayish skin color at root; top of 
tarsus grayish, with very few short hairs and thus appears 
almost naked; claws tan with whitish tips; forefeet with 
distinct rudiment of thumb with nail; and tail scaly but 
moderately haired (approximate translation of Pelzeln 
1883:73).

distribution:  Nectomys rattus occurs throughout 
riverine forests of eastern Colombia, Venezuela (Orinoco 
Basin), Peru (Ucayali Basin), Guyana, French Guiana, Par-
aguay, and Brazil (parts of the Amazon and Paraguay ba-

designated the Venezuelan populations as tatei and those 
from Trinidad as palmipes. The allopatric distribution of 
the two forms, combined with morphometric and karyo-
logical analyses, indicate that they constitute two different 
subspecies.

Voss et al. (2001) compared N. palmipes with N. 
squamipes and N. melanius (treated as a synonym of 
N. rattus herein). Besides differences in karyotype, N. 
palmipes has nasal margins that abruptly taper behind 
the premaxillae, nasolacrimal capsules that are partially 
concealed in lateral view, a tegmen tympani that always 
has a large anterior pro cess, and a deeper (relative to 
width) interparietal.

The diploid and autosomal fundamental numbers of 
palmipes are 2n = 17 and FN = 29 (M. A. Barros et al. 
1992); those for tatei are 2n = 16 and FN = 25– 28, with 
variation in fundamental number due to a pericentric 
inversion polymorphism in pairs 3 and 4 (M. A. Barros 
et al. 1992). These two karyotypes differ primarily in 
the morphology of chromosome pair 1. Both taxa share 
a pale dorsal and ventral coloration, one trait in which 
they differ from all other species of the genus. Hershko-
vitz (1944:66– 67) referred to N. p. tatei as N. squamipes 
subspecies II.

Map 190    Selected localities for Nectomys p. palmipes ( ) and Nectomys p. 
tatei (●).
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but rather based his decision only on Pelzeln’s original de-
scription, which did not mention interdigital membranes. 
However, interdigital membranes are not readily apparent 
in young specimens of Nectomys, including the skin of the 
holotype of N. rattus (NMW 471  housed in the Naturhis-
torisches Museum Wien in Vienna). Examination of the 
holotype (Alfredo Langguth, pers. comm.) and of photo-
graphs confi rmed that Pelzeln’s type is a Nectomys.

Nectomys rattus includes forms previously described as 
N. squamipes mattensis Thomas (1904a), N. s. amazonicus 
Hershkovitz (1944), N. s. montanus Hershkovitz (1944), 
N. s. tarrensis Hershkovitz (1948b), N. s. pollens Hol-
lister (1914b), and N. s. melanius Thomas (1910b). Voss 
et al. (2001) used the name N. melanius for the species 
of water rats in the Guianan region but included in their 
concept karyotypes ranging from 2n = 52 to 56. They also 
suggested that rattus Pelzeln could be a se nior synonym of 
melanius Thomas pending an examination of the holotype. 
However, as construed herein, N. rattus has a 2n = 52, with 
this basic diploid number supplemented in some popula-
tions by the presence of up to two supernumerary chromo-
somes, giving a 2n = 54 (Bonvicino, D’Andrea et al. 1996). 
For the moment, the systematic signifi cance of the numeri-
cal variability in diploid number reported by Voss et al. 
(2001) for Guianan specimens is unclear. Nevertheless, we 
regard melanius Thomas as a ju nior synonym of rattus 
Pelzeln based on: (1) our unpublished molecular analysis 
that grouped specimens from Guyana and French Guiana 
with those of N. rattus with 2n = 52; (2) the morphological 
assessment of Voss et al. (2001) that regarded water rats 
from the Guianas and Amazon Basin to be the same; and 
(3) the inclusion of a 2n = 52 karyotype among the French 
Guianan specimens reported by Voss et al. (2001).

sins, and in several in de pen dent rivers basins of the north-
ernmost Atlantic Forest).

selected localit ies  (Map 191): BRAZIL: Ama-
zonas, Estirão do Equador (MPEG 1685), Marabitanas 
(type locality of Hesperomys rattus Pelzeln); Goiás, Anápo-
lis (MNRJ 1505), Posse (MNRJ 2150); Maranhão, Baca-
bal (MPEG [CZ 1346]); Mato Grosso, Tapirapoan (MNRJ 
2079); Mato Grosso do Sul, Salobra (MZUSP 2010); Pará, 
Belém (MPEG 622), Cachoeira da Porteira, Rio Trom-
betas (MPEG 10084); Pernambuco, Exu (PMN 404; see 
Furtado 1981), São Lourenço da Mata (PMN 252; see 
Furtado 1981); Piauí, Lagoa Alegre (MPEG [CZ 1380]). 
COLOMBIA: Meta, Villavicencio (AMNH 136324); Norte 
de Santander, Río Tarra (USNM 279730). French Guiana: 
Awala- Yalimapo (T-4420), Kaw (T-4578). GUYANA: Es-
sequibo Islands- West Demerara, lower Essequibo River, 
12 mi above mouth (type locality of Nectomys squami-
pes melanius Thomas). PARAGUAY: Paraguarí, Sapucaí 
(FMNH 18162). PERU: Loreto, Lagunas (FMNH 19648); 
Ucayali, Yarinacocha (LSUMZ 14371). VENEZUELA: 
Bolívar, 46 km S and 7 km E of Ciudad Bolívar (USNMN 
406048), El Lagual [= El Yagual] (AMNH 16964), Auyan- 
Tepuí (AMNH 130731); Mérida, Fundo Vista Alegre, San 
Isidro de Bejuquero (M. A. Barros et al. 1992); Zulia, Mis-
ión Tokuko (USNM 448572).

subspecies :  Despite the number of names applied 
to different geographic segments of a very large range 
(e.g., Hershkovitz 1944), we regard Nectomys rattus as 
monotypic. However, the taxonomic status of populations 
from Surinam (Brokopondo, Rudi Kappelvligveld and Ma-
rowijme, Olea Marie) with a 2n = 56 karyotype need to be 
revaluated.

natural history:  In the Cerrado region of Brazil, 
Nectomys rattus is found primarily along streams in gallery 
forest (Paula 1983; Mares and Ernest 1995; Hannibal and 
Cáceres 2010; Talamoni and Dias 1999). Paula (1983) re-
corded a home range size of 2,200 m2, and Mares and Ernest 
(1995) estimated population densities of two to six individu-
als per hectare. In Venezuela, this species was trapped in dry 
forest, moist forest, and wet forest, always on the ground 
and near watercourses (Handley 1976). Ectoparasites of this 
species include the fl ea Polygenis tripus (L. R. Guimarães 
1972) and the tick Amblyomma sp. (E. K. Jones et al. 1972). 
Nectomys rattus is also infected by the trematode Schisto-
soma mansoni, with an ability to eliminate viable eggs to 
complete the transmission cycle of the parasite (A. C. Ri-
beiro et al. 1998), and can be a reservoir of the protozoan 
genus Leishmania (Lainson and Shaw 1969).

remarks :  Thomas (1904a) included Hesperomys rat-
tus Pelzeln (1883) in Nectomys. Subsequently, Hershkovitz 
(1944) excluded Hesperomys rattus (Pelzeln) from the ge-
nus Nectomys, although he did not examine the holotype Map 191    Selected localities for Nectomys rattus (●). Contour line = 2,000 m.
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ears brown, thinly haired externally, and nearly naked 
internally; vibrissae black at their base, terminally black, 
brown, or gray; forefeet and hindfeet covered thinly above 
with white to brown hairs; brown plantar surfaces naked; 
hindfoot fringed with white; tail uniformly brown except 
for scattering of gray keel hairs, especially over terminal 
one- fourth, in some specimens.

distribution:  Nectomys squamipes occurs in the 
São Francisco, Paraíba do Sul, and Paraná river basins of 
eastern Brazil (from Pernambuco state in the north to Rio 
Grande do Sul in the south), and in the Cerrado gallery 
forests bordering the Atlantic Forest in the Brazilian states 
of Minas Gerais, São Paulo, and Mato Grosso do Sul, Mis-
iones in Argentina, and probably in Uruguay, although no 
specimens are known from that country.

selected localit ies  (Map 192): ARGENTINA: 
Misiones, Caraguatay (FMNH 26734). BRAZIL: Alagoas, 
Quebrângulo (MNRJ 12408); Bahia, Prado (UFPB [AL 
1319]), Valença (UFPB [AL 3467]); Mato Grosso do Sul, 
Maracaju (MNRJ 3827); Minas Gerais, Araguari (MNRJ 
7520), Barra do Paraopeba, Rio Extrema (MNRJ 2058), 
Conceição do Mato Dentro (MNRJ 13349); Pernambuco, 
São Lourenço da Mata (PMN 299, see Furtado 1981); Rio 
Grande do Sul, Sapiranga (UFRGS [LF 80]); Santa Catarina, 
Florianópolis (UFRGS [LF 2003]); São Paulo, Ilha de São 
Sebastião (type locality of Mus squamipes Brants), Itapura 
(MZUSP 10184); Sergipe, Cristinápolis (MNRJ 30574).

subspecies :  We regard N. squamipes as monotypic.
natural history:  Nectomys squamipes inhabits 

primary forest vegetation near streams (Briani et al. 2001; 
Prevedello et al. 2010). Atlantic water rats are nocturnal 
and omnivorous, feeding on fungi, invertebrates, leaves, 
fruit, and small vertebrates (Crespo 1982b). D’Andrea et al. 
(1996) recorded population densities between 1.2 and 3.4 
individuals per hectare with home range sizes between 2.2 
to 12.0 per hectare. Litter sizes ranged from one to seven 
(mode = 4 and 5), the gestation period was 30 days, and 
the minimum age to weaning was between 20 and 25 days. 
On Ilha do Cardoso (São Paulo state), N. squamipes repro-
duced seasonally and where survival rate was tied to fruit 
availability (Bergallo and Magnusson 1999), but at Sumi-
douro (Rio de Janeiro state), N. squamipes reproduced 
throughout the year but mostly during rainy periods, and 
survivorship increased with the effects of the dry periods 
(Bonecker et al. 2009). Briani et al. (2001) studied N. squa-
mipes nests and found them to be egg shaped, about 15 cm 
long and 10 cm wide, without any apparent entrance, and 
composed of dry leaves and grass.

Endoparasites of N. squamipes include the trematodes 
Schistosoma mansoni (see A. V. Martins et al. 1955) and 
Canaania obese (see Maldonado et al. 2010) and the nema-
todes Aspidorera raillicti, Physaloptera getula (see Vicente 

Bonvicino (1999) treated parvipes Petter as a species of 
Sigmodontomys, but Voss et al. (2001:94– 95), after exami-
nation of the holotype of parvipes, stated that “none of its 
qualitative characters diverge from the range of variation 
exhibited by other specimens of French Guiana Nectomys 
with substantially larger mea sure ments.” We concur, based 
on our examination of photographs of Petter’s holotype, 
and include parvipes Petter as ju nior synonym of N. rattus.

Nectomys squamipes Brants, 1827
Atlantic Water Rat

synonyms :
M[us]. squamipes Brants, 1827:138; type locality “Brasil-

ien”; subsequently restricted to São Sebastião, São 
Paulo State, Brazil (Hershkovitz 1944).

Mus aquaticus Lund, 1839a:233; nomen nudum.
M[us]. aquaticus Lund, 1840a [1841b:240]; type locality 

“Rio das Velhas’s Floddal” (Lund 1841b:264, 266), La-
goa Santa, Minas Gerais, Brazil.

H[esperomys]. Squamipes: Wagner, 1843a:540; name com-
bination.

Hesperomys (Holochilus) robustus Burmeister, 1854:164; 
type locality “Brazil”; see Hershkovitz (1944) for re-
marks about type locality.

Hesperomys (Holochilus) aquaticus: Burmeister, 1855a:6; 
name combination.

Nectomys squamipes: Peters, 1861:152; fi rst use of current 
name combination.

Potamys brasiliensis Liais, 1872:507; renaming of Mus 
aquaticus Lund.

Hesperomys (Nectomys) squamipes: Ihering, 1893:14; 
name combination.

Nectomys squamipes squamipes: Gyldenstolpe, 1932a:66; 
name combination.

Nectomys squamipes aquaticus: Hershkovitz, 1944:40; 
name combination.

Nectomys squamipes olivaceus Hershkovitz, 1944:41; type 
locality “fi ve miles north of Therezopolis [= Teresópo-
lis], Rio de Janeiro, Brazil.”
description:  Color of back ochraceous orange 

mixed with brown; underfur, basal parts of cover hairs, and 
guard hairs neutral gray; rump colored like back but with 
tips of guard hairs frequently gray rather than ochraceous; 
upper parts of sides like back but with less dark brown, 
lower halves nearly uniformly ochraceous; hairs of chest 
and belly neutral gray basally, paling subterminally to gray, 
tips ochraceous orange; head from nose to crown cinna-
mon brown or dark brown, lightly mixed with ochraceous; 
narrow orbital ring present but poorly defi ned; cheeks col-
ored like sides; area around mouth, chin, throat, and ven-
tral surface of forelegs and hindlegs pallid neutral gray to 
nearly white with faint to medium- heavy ochraceous wash; 
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Genus Nephelomys Weksler, Percequillo, 
and Voss, 2006
Alexandre R. Percequillo

Species of the genus Nephelomys in South American oc-
curd along the Andes from Bolivia to Colombia and in the 
coastal ranges of Venezuela, extending northward into the 
cordilleras of Panama and Costa Rica in Central America. 
These rats are found in montane cloud and elfi n forests, and 
wooded páramo, across an elevational range from 900– 
3,500 m. Although there are no rec ords of Nephelomys 
on the western dry western slopes of the Andes in Peru or 
southwestern Ec ua dor, more northern species may be pres-
ent on both versants.

The genus has not been revised, and many nominal taxa 
are known primarily from their original descriptions. I have, 
however, examined most material in major museum collec-
tions and herein provisionally recognize 13 species: N. al-
bigularis, N. auriventer, N. caracolus, N. childi, N. devius, 
N. keaysi, N. levipes, N. maculiventer, N. meridensis, N. 
moerex, N. nimbosus, N. pectoralis, and N. pirrensis. Two 
species are restricted to Central America (N. devius and N. 
pirrensis), although Voss (2014) provided a record from the 
Serranía de Darién on the Colombian side of the interna-
tional border with Panama that most likely represents N. 
pirrensis. For details of these two species, see also Goldman 
(1913, 1918, 1920), Hall (1981), and F. A. Reid (2009).

Externally, species of this genus are defi ned by a tail 
longer than head and body length; long and dense mys-
tacial vibrissae, surpassing the ears when laid backward; 
and long and narrow hindfeet, with the dorsal surfaces 
weakly furred and the ventral surfaces naked and with 
well- developed interdigital and plantar (thenar and hypo-
thenar) pads. The pelage is soft and dense, varying from 
long to very long; the ventral pelage may have patches of 
self- colored hairs in the gular, thoracic, abdominal, and 
inguinal regions that vary in size and position depending 
upon the species; the ventral pelage coloration varies from 
grizzled white to rich buffy ochraceous tones.

The skull is very distinctive in comparison to those of 
other oryzomyine genera. In dorsal view, the rostrum is 
long and robust; the nasolacrimal capsules project weakly; 
the zygomatic notches are usually shallow and wide; and 
the interorbital region is hourglass in shape, with dorsolat-
eral margins diverging or converging posteriorly and with 
the supraorbital border varying from rounded, squared, 
beaded, or strongly beaded. Incisive foramina may be short, 
medium, or long, with their lateral margins widest posteri-
orly (short to long teardrop shape) or widest medially (egg 
shaped). The palate is typically long and wide (sensu Hersh-
kovitz 1962); in some species, the anterior margin of the 
mesopterygoid fossa reaches the alveoli or the hypofl exus of 

et al. 1982), and Syphacia venteli (see M. Robles and Na-
vone 2010). The species is highly susceptible to infection by 
Schistosoma mansoni and is able to maintain the transmis-
sion cycle of this parasite (Maldonato Jr. et al. 1994; Gentile 
et al. 2006). Ectoparasites include the fl ea Polygenis pradoi 
(Botelho and Linardi 1980), and the mites Eubrachylaelaps 
rotundus, Gigantolaelaps goyanensis, Laelaps manguin-
hosi, and Laelaps mazzai (Botelho et al. 1981). Nectomys 
squamipesis preyed upon by the Barn Owl (Tyto alba; R. P. 
Martins et al. 1980).

remarks :  Hershkovitz (1944:65– 66) included all 
names applicable to Nectomys in his highly polytypic N. 
squamipes, but we restrict this name only to those popula-
tions throughout the Atlantic Forest of coastal Brazil. Bon-
vicino, D’Andrea et al. (1996) substantiated the species- 
level status of the Amazonian N. rattus and N. squamipes 
through experimental hybrid crosses that produced sterile 
males with abnormal spermatogenesis, thus indicating that 
the two represent in de pen dent ge ne tic lineages. Moreover, 
karyological data confi rmed that both species occur in 
sympatry in Pernambuco state where no natural hybrids 
have been found through karyotyping (Furtado 1981).

The diploid and autosomal fundamental numbers 
(2n = 56, FN = 56) in this species are variable due to the 
presence of up to three supernumerary chromosomes (Bon-
vicino 1994). The upper toothrow of N. squamipes is sig-
nifi cantly shorter than that of N. rattus, N. apicalis, N. 
grandis, or N. palmipes (Bonvicino 1994).

Map 192    Selected localities for Nectomys squamipes (●). Contour 
line = 2,000 m.
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the M3s, resulting in a shorter palate. Posterolateral palatal 
pits are located in shallow to very deep palatal depressios 
and range from simple at the palatal level to complex. An 
enlarged stapedial foramen, squamosoalisphenoid groove, 
and sphenofrontal foramen are present, confi guring pattern 
1 of the carotid circulatory system (sensu Voss 1988). An 
alisphenoid strut, separating the buccinator- masticator and 
accessory oval foramina, is present in some species. Audi-
tory bullae are large and triangular in shape. The tegmen 
tympani is weakly developed, only rarely in contact with the 
squamosal in individuals of some species.

The mandible has a small and weakly falciform coro-
noid pro cess, and the angular pro cess extends posteriorly 
past the condyloid pro cess. The capsular pro cess is incon-
spicuous in most species and is frequently absent.

The molars are pentalophodont and hypsodont, with 
the main cusps arranged in opposite pairs. These cusps are 
connected transversely by lophs(ids) and anteroposteriorly 
by mures(ids). M1 and m1 both have a deep anteromedian 
fl exus and fl exid, respectively.

The glans penis is complex, with a tridigitate and well- 
developed cartilaginous baculum; there is a single dorsal pa-
pilla, one short and bifurcate urethral fl ap, and three bacular 
mounds visible in the terminal crater (Hooper and Musser 
1964). Male accessory glands consist of one pair each of 
ventral prostate, ampullary, vesicular, and bulbo- urethral 
glands, and one pair each of medial and lateral prostate 
glands; preputial glands are absent (Voss and Linzey 1981). 
The stomach is unilocular- hemiglandular (Carleton 1973).

synonyms:
Hesperomys: Tomes, 1860b:264; part (description of al-

bigularis); not Hesperomys Water house.
Hesperomys (Calomys): Thomas, 1882:103; part (listing 

of albigularis); not Calomys Water house.
Hesperomys [Oryzomys]: Thomas, 1884:448; part (listing 

of albigularis); not Oryzomys Baird.
Oryzomys: E.- L. Trouessart, 1897:524; part (listing of al-

bigularis and meridensis); not Oryzomys Baird.
Zygodontomys: Gyldenstolpe, 1932a:114; part (listing of 

obtusirostris); not Zygodontomys J. A. Allen.
Nephelomys Weksler, Percequillo, and Voss, 2006:18; 

type species Hesperomys albigularis Tomes, by original 
designation.
remarks :  Several species- group nominal taxa his-

torically and currently included in the genus Nephelomys 
(namely, devius Bangs, meridensis Thomas, pirrensis Gold-
man, childi Thomas, o’connelli [sic] J. A. Allen, pectoralis 
J. A. Allen, maculiventer J. A. Allen, auriventer Thomas, 
keaysi J. A. Allen, obtusirostris J. A. Allen, and levipes 
Thomas)  were listed as synonyms of Oryzomys albigularis 
(= N. albigularis) in Hershkovitz’s (1944:72) unfortunate 
footnote revision. Later, in another footnote, Hershkovitz 

(1960:544) inadvertently listed caracolus Thomas, another 
name historically associated with Oryzomys albigularis, 
among synonyms of “Oryzomys laticeps” (now in Hy-
laeamys; see also that account) but subsequently corrected 
his error (Hershkovitz 1966a:137, footnote 11) by treat-
ing caracolus along with devius and villosus J. A. Allen 
(see Musser and Williams 1985) as “additional represen-
tatives” of O. albigularis. In my opinion, Hershkovitz’s 
(1966a) concept of Oryzomys (=Nephelomys) albigularis 
is the same he developed previously (Hershkovitz 1944), 
with the only changes being the addition of other species- 
group names. These “additional representatives”  were 
listed as ju nior synonyms without being given a taxonomic 
categorical rank. However, Hershkovitz (1966a) did recog-
nize two taxa as distinct subspecies of O. albigularis (mer-
idensis Thomas and caracolus Thomas).

From the 1940s through the 1960s, Hershkovitz treated 
several nominal taxa (now in the genera Euryoryzomys, 
Hylaeamys, Nephelomys, and Transandinomys) in synon-
ymy with a small number of species- group names without 
the benefi t of morphological diagnoses or apparently the 
examination of name- bearing types or other specimens. 
Unfortunately, Cabrera (1961) and others followed these 
nomenclatural acts, actions that have obscured the current 
application of many species- group names.

Species limits in the genus are poorly understood, and, as 
noted earlier, many named forms have been regarded as ei-
ther synonyms or valid subspecies of a widespread Nephelo-
mys albigularis. However, I have found both the frequency 
and extent of the white ventral patches to be valuable di-
agnostic features for species recognition in Nephelomys, 
contrary to past opinion (J. A. Allen 1904c; Osgood 1912, 
1913, 1914b; Eisenberg 1989). Once segregated on this 
basis and by the limited karyotypic data, the 11 species I 
recognize herein are diagnosable by additional external and 
craniodental characters. My current hypothesis of species 
limits must await more thorough geographic sampling as 
well as more extensive morphological, karyotypic, and mo-
lecular analyses.

KEY TO THE SOUTH AMERICAN SPECIES 
OF NEPHELOMYS:
1. Ventral patches of self- colored white hairs absent . . . . 2
1′. Ventral patches of self- colored white hairs present on 

variable frequencies  . . . . . . . . . . . . . . . . . . . . . . . . . . 5
2. Alisphenoid strut present in >75% of specimens; interor-

bital region hourglass in shape, with rounded or weakly 
beaded supraorbital margins; ventral pelage grayish to 
grayish yellow. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2′. Alisphenoid strut present in <25% of specimens; skull 
robust and long (mean length 37.9 mm; range: 36.2– 
39.8 mm); incisive foramina very long (mean length 
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7′. Ventral white patches small and narrow, restricted to the 
gular and pectoral regions in about 60% of specimens; 
incisive foramina long (mean length 6.1 mm; range: 
5.3– 6.9 mm) and narrow, with nearly parallel lateral 
margins; interorbital region divergent posteriorly, with 
supraorbital margins beaded to strongly beaded; pos-
terolateral palatal pits small, varying in depth from pal-
atal level or in shallow palatal fossae; 2n = 66, FN = 90  
. . . . . . . . . . . . . . . . . . . . . . . . . Nephelomys caracolus

8. Ventral white patches large, present in more than 90% 
of specimens; alisphenoid strut absent  . . . . . . . . . . . . 9

8′. Ventral white patches present in about 50% of speci-
mens; delicate alisphenoid strut present in >60% of 
specimens; interorbital region convergent posteriorly, 
with rounded supraorbital margins in its anterior por-
tion and squared margins in posterior portion  . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .Nephelomys albigularis

9. Posterolateral palatal pits vary from few to many, deep, 
and situated in shallow to moderately deep palatal fos-
sae  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

9′. Posterolateral palatal pits numerous and deep, situated 
in sharply delimitated, very deep and complex palatal 
fossae; white ventral patches very large, occupying gu-
lar and pectoral regions, rarely inguinal region; 2n = 66, 
FN = 94. . . . . . . . . . . . . . . . . . . Nephelomys pectoralis

10. White ventral patches extremely long and wide, oc-
cupying gular and pectoral regions, reaching middle of 
abdomen or, more frequently, inguinal region (very few 
specimens have venter entirely white); few posterolat-
eral pits, placed at palatal level or in shallow palatal fos-
sae; shorter rostrum (mean nasal length 12.1 mm; range 
10.85– 13.65 mm); 2n = 66, FN = 112  . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . Nephelomys maculiventer

10′. White ventral patches very large, occupying gular and 
pectoral regions; numerous posterolateral palatal pits, 
situated in shallow to deep palatal fossae; longer rostrum 
(mean nasal length 13.01 mm; range: 11.78– 14.3 mm); 
2n = 66, FN = 104  . . . . . . . . . . .Nephelomys meridensis

Nephelomys albigularis (Tomes, 1860)
White- throated Nephelomys

synonyms:
Hesperomys albigularis Tomes, 1860b:264; type locality: 

“taken en camino [sic] on my return from Pallatanga”; 
restricted to “Pallatanga, [Chimborazo,] Ec ua dor” (Tate 
1939:189).

Hesperomys (Calomys) albigularis: Thomas, 1882:103; 
name combination.

[Hesperomys (Oryzomys)] albigularis: Thomas, 1884:448; 
name combination.

[Oryzomys] albigularis: E.- L. Trouessart, 1897:524; name 
combination.

6.26 mm; range: 5.6– 6.7 mm), teardrop in shape; inter-
orbital region with strongly beaded supraorbital mar-
gins, diverging posteriorly; coloration of ventral pelage 
strongly ochraceous yellow; 2n = 70, FN = 84 . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Nephelomys auriventer

3. Alisphenoid strut small and delicate, a dorsoventrally 
oriented bony bar, defi ning the oval accessory and the 
buccinator- masticatory foramina  . . . . . . . . . . . . . . . . 4

3′. Alisphenoid strut very robust, varying from a wide bar 
oriented anteroposteriorly (defi ning the oval accessory 
and the buccinator- masticatory foramina) to an almost 
complete alisphenoid bony wall, with small individual 
foramina for the nerves and vessels; incisive foramina 
very short (mean length 4.56 mm; range: 4.1– 5.1 mm), 
teardrop in shape  . . . . . . . . . . . . . Nephelomys moerex

4. Incisive foramina long (mean length 6.0 mm; range: 5.2– 
7.2 mm) with lateral margins widest medially; posterior 
margins of incisive foramina close to alveoli of M1s; 
palate short (mean length 6.6 mm; range: 5.9– 8.1 mm), 
with anterior margin of mesopterygoid fossa frequently 
slightly penetrating between toothrows; posterolateral 
palatal pits elongated and situated in oblique, narrow 
and deep palatal fossae; 2n = 76 and FN = 88  . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .Nephelomys levipes

4′. Incisive foramina short (mean length 5.4 mm; range: 
4.1– 6.5 mm) with lateral margins widest posteriorly; 
posterior margins of incisive foramina more distant 
from alveoli of M1s; palate long (mean length 7.5 mm; 
range: 6.7– 8.7 mm), with anterior margin of mesop-
terygoid fossa rarely penetrating between toothrows; 
posterolateral palatal pits situated in more rounded and 
deep palatal fossae; 2n = 80 and FN = 92 to 94 . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Nephelomys keaysi

5. Ventral pelage grayish or whitish washed with gray; 
white patches in gular, pectoral, and/or inguinal 
 regions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

5′. Ventral pelage ochraceous yellow with a golden tone, 
with very small white gular patches; incisive foramina 
short (mean length 5.0 mm; range 4.6– 5.1 mm), with 
lateral margins slightly rounded in outline; alisphenoid 
strut present in about 30% of specimens; posterolateral 
palatal pits small to large, in shallow palatal fossae; in-
terorbital region hourglass in shape, with supraorbital 
margins rounded or squared . . . Nephelomys nimbosus

6. Ventral white patches present in moderate to high fre-
quencies ( >50%)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

6′. Ventral white patches present in low frequencies (ca. 
12%); posterolateral palatal pits small and numerous, 
situated in shallow or moderately deep palatal fossae. .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Nephelomys childi

7. Ventral white patches large and wide, occupying a large 
area on gular and pectoral regions  . . . . . . . . . . . . . . . 8
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from only two localities on the eastern slopes that drain 
to the Amazon Basin, near Loja in the headwaters of the 
Río Zamora (a Río Marañón tributary) and Mazán (in the 
inter- Andean Cuenca basin). The northernmost record of 
this species is Carmen, in Bolívar province, central Ec ua dor.

selected localit ies  (Map 193): EC UA DOR: 
Azuay, Mazán (BM 84.306), Molleturo (AMNH 61898); 
Bolívar, Carmen, near Sinchic (AMNH 66944); Cañar, 
Chical (AMNH 63333); Chimborazo, Pallatanga (type lo-
cality of Hesperomys albigularis Tomes); El Oro, El Chiral 
(AMNH 46481); Loja, Celica (AMNH 47813), 8 km W of 
Loja (UMMZ 164889). PERU: Amazonas, Uscho, about 
50 km E Chachapoyas (FMNH 19698); Cajamarca, Taulis 
(AMNH 73135); Huánuco, Hacienda Éxito, Río Cayumba 
(FMNH 24771); La Libertad, Utcubamba, on trail to 
Ongón (LSUMZ 24790); Piura, Cerro Chinguela, ca. 5 km 
NE of Zapalache (LSUMZ 26992).

subspecies :  Nephelomys albigularis is monotypic.
natural history:  Throughout its latitudinal and 

elevational range, N. albigularis inhabits the humid slopes 
of the Peruvian and Ec ua dorean Andes (Chapman 1926), 
generally in montane and cloud/elfi n forests. Barnett 
(1999) trapped N. albigularis in both primary and second-
ary cloud forests between 2,400 m and 2,700 m in Ec ua dor. 
Over a fi ve- year period from June to October, he observed 
no pregnant females and captured one lactating female; of 
16 males trapped, only four  were in breeding condition 
(Barnett 1999). In northern Peru, N. albigularis inhabits 
very humid forests from 1,525 to 2,440 m, dwelling under 
logs, roots, and debris. Females captured in Amazonas, 
Peru, during August showed no evidence of embryos, al-
though one lactating female was collected (data from mu-
seum tags).

remarks :  Nephelomys albigularis was previously 
considered to be widely distributed, occurring from north-
western Peru to northern Colombia, northwestern Venezu-
ela, and eastern Panama (Eisenberg 1989; Corbet and Hill 
1991; Musser and Carleton 1993; Eisenberg and Redford 
1999). This concept included populations that exhibit 
substantial karyological variation and morphological dif-
ferences in external features such as the presence and ex-
tension of ventral white patches and also in several skull 
characters. Herein, I recognize these morphologically and 
chromosomally distinct geographic units as separate spe-
cies (see following accounts).

My more restricted concept of N. albigularis includes 
samples that share the following morphological traits: 
medium frequency (50%) of gular and/or pectoral white 
patches; bicolored tail present in >70% of specimens; in-
terorbital region hourglass in shape, with dorsolateral 
margins converging posteriorly; supraorbital margins 
rounded or only slightly beaded; incisive foramina long, 

[Oryzomys (Oryzomys)] albigularis: E.- L. Trouessart, 1904: 
417; name combination.

[Oryzomys (Oryzomys)] albigularis albigularis: Tate, 1932e: 
16; name combination.

Oryzomys albigularis albigularis: Gyldenstolpe, 1932a:14; 
name combination.

[Nephelomys] albigularis: Weksler, Percequillo, and Voss, 
2006:18; fi rst use of current name combination.
description:  Recognized by combination of fol-

lowing traits: medium body size (head and body length 
102– 162 mm) with tail longer than head and body (138– 
184 mm); tail bicolored or weakly bicolored (few speci-
mens with unicolored tails); long, dense and soft dorsal 
fur, ranging from buffy orange grizzled with dark brown 
to ochraceous intensely grizzled with dark brown; whitish 
or yellowish ventral pelage, with or without small patches 
of self- colored hairs in gular region (rarely in pectoral re-
gion); skull with long incisive foramina, nearly parallel 
lateral margins widening posteriorly; posterolateral palatal 
pits small and numerous, on level of palate or situated in 
moderately deep palatal fossae; alisphenoid strut variably 
present; interorbital region hourglass in shape or conver-
gent posteriorly, with supraorbital margins rounded or 
slightly squared; sphenopalatine vacuities small and vari-
ably present.

distribution:  Nephelomys albigularis occurs on 
the eastern and western slopes of the Andean Cordillera 
Oriental, from northwestern Peru to central Ec ua dor. The 
species is present on both sides of the arid Huancabamba 
Depression, and in isolated forested patches in this area. 
The elevational range is from 900 m (Hacienda Éxito, 
Huánaco, Peru) to 3,100 m (Taraguacocha, Cordillera de 
Chilla, El Oro, Ec ua dor).

The southernmost record of this species is Hacienda 
Éxito, in Huánuco department, Peru, at about 900 m. This 
site is located at the left margin of Río Cayumba, a left mar-
gin tributary of the Río Huallaga, which drains the upper 
elevations of the Cordillera Oriental. Farther to the north 
in Peru, most samples are distributed along the eastern 
slope of the Cordillera Oriental (in the upper Río Huallaga 
drainage) or on both banks of rivers (e.g., Río Cutervo, 
Río Utcubamba, and Río Huancabamba, all tributaries of 
the Río Marañón) between the central and eastern Andean 
cordilleras. Only specimens from Taulis (Cajamarca) and 
Seques (Lambayeque) represent unequivocal rec ords of this 
species on the western slope in northern Peru. All remain-
ing localities in the Cordillera Occidental, such as Cutervo 
(on the Río Chatano) and Tambo (on the Río Huanca-
bamba), are in drainages of the Amazon Basin.

North of the Huancabamba Depression, in Ec ua dor, 
rec ords of N. albigularis are predominantly from the west-
ern slopes of Cordillera Occidental. The species is known 
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description:  Body long and robust (head and body 
length 140– 173 mm), tail very long (range: 160– 191 mm). 
Dorsal pelage short and harsh, colored orange yellow to 
orange golden densely grizzled with brown; ventral pelage 
light yellowish to intensely golden; white gular patches ab-
sent (except for one specimen from Peru with a small patch); 
tail uniformly colored or weakly bicolored. Skull long and 
robust (greatest length 36.2– 39.9 mm); incisive foramina 
long and wide posteriorly (teardrop in shape); interor-
bital region slightly to strongly convergent anteriorly, with 
sharply angled supraorbital margins; palate long, with large 
and complex posterolateral palatal pits recessed in shallow 
fossae; alisphenoid strut rarely present; medial lacerate fo-
ramen narrow, and postglenoid foramen small and narrow.

distribution:  Nephelomys auriventer is known 
from three closely adjacent localities in the upper Río 
Pastaza drainage of the Cordillera Oriental of Ec ua dor and 
from one locality in the Apurímac drainage in the Cordil-
lera Oriental of Peru, at elevations between 1,140 m (Mera) 
to 1,660 m (Huanhuachayo).

selected localit ies  (Map 194): EC UA DOR: 
Pastaza, Mera (AMNH 67351), Tunguruhua: Mirador 
(type locality of Oryzomys auriventer Thomas). PERU: 
Ayacucho, Huanhuachayo (LSUMZ 16667).

subspecies :  Nephelomys auriventer is monotypic.
natural history:  The few collecting localities for 

N. auriventer are characterized by “paramo or temperate 
plants” and “subtropical vegetation” (G. H. H. Tate notes 
cited in Musser et al. 1998:103), cultivated lands, second- 
growth forest, and primary forest (Rageot and Albuja 1994).

remarks :  Known from fewer than 20 specimens, N. 
auriventer is readily distinguished from congeners by the 
following combination of characters: ochraceous yellow 
to nearly golden ventral pelage color; large size (mean 
skull length 37.9 mm; range: 36.2– 39.8 mm); robust mo-
lar series (mean length 6.22 mm; range: 6.03– 6.5 mm); 
strongly beaded supraorbital ridges; and extremely nar-
row lacerate foramen and medium foramen postglenoid. 
A. L. Gardner and Patton (1976) reported karyotypic 
data from a Peruvian specimen with 2n = 70 and FN = 84; 
although there is no karyological information available 
for Ec ua dorean specimens, these share the same unique 
combination of morphological traits as the Peruvian 
specimen.

The considerable distributional hiatus (about 1,300 km) 
between Ec ua dorean and Peruvian localities may be due 
to a truly disjunct range or to a sampling artifact. Few 
recent collecting efforts have been made across the wide 
region between these distributional end points since the 
Godman- Thomas expeditions of 1926 and 1927 (see, for 
example, Thomas 1926b,e,g, 1927a,f; Thomas and Leger 
1926a).

wide, and teardrop in shape; palate long and ornate, with 
shallow to deep posterolateral palatal pits at the palatal 
level or in deep palatal notches; and alisphenoid strut pres-
ent in >60% of examined specimens.

Nephelomys auriventer (Thomas, 1899)
Greater Golden- bellied Nephelomys

synonyms:
Oryzomys auriventer Thomas, 1899d:379; type locality 

“Mirador, below Baños, on the Upper River Pastasa [= 
Río Pastaza], E Equador [= Tunguruhua, Ec ua dor]. Al-
titude 1500 m.”

Oryzomys (Oryzomys) auriventer auriventer: Tate, 1932e: 
16; name combination.

[Oryzomys] albigularis: Hershkovitz, 1944:72, footnote; 
name combination; part; not Hesperomys albigularis 
Tomes, 1860 (= Nephelomys albigularis [Tomes]).

Oryzomys albigularis auriventer: Cabrera, 1961:381; name 
combination.

[Nephelomys] auriventer: Weksler, Percequillo, and Voss, 
2006:18; fi rst use of current name combination.

Map 193    Selected localities for Nephelomys albigularis (●). Contour 
line = 2,000 m.
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narrow, with acutely pointed anterior and posterior mar-
gins; palate with few, small posterolateral palatal pits at pal-
ate level or recessed in very shallow fossae, lacking palatine 
crests or excrescences; interorbital region divergent posteri-
orly, with supraorbital margins strongly angled and beaded.

distribution:  Nephelomys caracolus is distributed 
throughout the Venezuelan Cordillera de la Costa, in Ara-
gua, Carabobo, and Miranda states as well as in the Dis-
trito Federal. Most rec ords are associated with the Ca rib-
be an (or northern) slope; only a few samples are from the 
southern slope. Elevation ranges from 1,050 to 2,300 m. 
See R. P. Anderson and Raza (2010), who modeled the cli-
matic niche and potential distribution of the species.

selected localit ies  (Map 195): VENEZUELA: 
Aragua, Rancho Grande, Estación Biologica de Rancho 
Grande, 13 km NW of Maracay (USNM 405988); Cara-
bobo, La Cumbre de Valencia (AMNH 31541); Miranda, 
Curupao, 19 km E of Caracas (AMNH 135170), Hacienda 
Las Planadas (R. P. Anderson and Raza 2010); Vargas, 
Galiparé [= Galipán], Cerro de Ávila (type locality of Ory-
zomys caracolus Thomas).

subspecies :  Nephelomys caracolus is monotypic.
natural history:  This species has been captured 

in mature and disturbed humid evergreen and cloud forests 
with a rich subcanopy of ferns and vines and covered with 
abundant moss and epiphytes (Handley 1976). Specimens 
have also been taken in drier evergreen and cloud forests, 
with limited epiphytic cover, on the inland slopes of the 
Cordillera de la Costa (Handley 1976). O. J. Linares (1998) 
summarized the natural history of “Oryzomys albigularis” 
in Venezuela, but his concept included specimens and locali-
ties now assigned to both N. caracolus and N. meridensis.

remarks :  Nephelomys caracolus has been listed as a 
species of the genus Oecomys (Tate 1939), as a synonym 
of Hylaeamys megacephalus (= Oryzomys capito, sensu 
Hershkovitz 1960; or Oryzomys capito velutinus, see Ca-
brera 1961), and as a synonym or subspecies of Oryzo-
mys (= Nephelomys) albigularis (Hooper and Musser 1964; 
Musser and Carleton 1993; Handley 1976; Hershkovitz 
1966a). Tate (1947:66) included some specimens of this 
species in his concept of Oryzomys [= Nephelomys] mer-
idensis. More recently, Aguilera, Pérez- Zapata, and Mar-
tino (1995) and Márquez et al. (2000) established the spe-
cies validity of N. caracolus based on karyological (2n = 66, 
FN = 90) and morphometric data, respectively. This species 
is morphologically distinct from other Venezuelan popula-
tions, treated  here as N. meridensis, by the following combi-
nation of characters: lower frequency of ventral patches of 
self- colored white hairs, which are smaller and restricted to 
the gular region; interorbital region divergent posteriorly, 
with supraorbital margins beaded; incisive foramina longer 
with lateral margins wider medially (convex); and postero-

Nephelomys caracolus (Thomas, 1914)
Coastal Cordilleran Nephelomys

synonyms:
Oryzomys caracolus Thomas, 1914d:242; type locality 

“Galiparé [= Galipán or Pichacho de Galipán], Cerro 
del Avila, near Caracas. Alt. 6000′,” Vargas, Venezuela.

Oryzomys (Oecomys) caracolus: Tate, 1939:190; name com-
bination.

Oryzomys laticeps: Hershkovitz, 1960:544, footnote; 
part; not Mus laticeps Lund (= Hylaeamys laticeps 
[Lund]).

Oryzomys capito velutinus: Cabrera, 1961: 387; part; not 
Oryzomys velutinus J. A. Allen and Chapman (= Hy-
laeamys megacephalus [G. Fischer])

Oryzomys albigularis caracolus: Hershkovitz, 1966a:137, 
footnote; name combination.

[Nephelomys] caracolus: Weksler, Percequillo, and Voss, 
2006:8; fi rst use of current name combination.
description:  Medium body size (head and body 

length 120– 165 mm) and tail longer than head and body 
combined (tail length 144– 176 mm). Dorsal pelage long and 
dense, yellowish intensely grizzled with brown in color; ven-
tral pelage grayish to whitish, with narrow white pectoral 
patches variably present (in some specimens patches espe-
cially long, extending to gular region). Skull of medium size 
(greatest length 31.1– 38.4 mm); incisive foramina long and 

Map 194    Selected localities for Nephelomys auriventer (●). Contour 
line = 2,000 m.



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 383

120– 184 mm); tail longer than head and body (tail length 
110– 194 mm); dorsal pelage varying in length and texture 
geo graph i cally, with some samples presenting dense and 
shorter fur and other exhibiting very dense and longer 
hairs; ventral pelage of few individuals with small white 
patches in gular region. Skull with interorbital region hour-
glass in shape or convergent posteriorly, with supraorbital 
margins rounded; rounded braincase, with discrete tem-
poral border; long incisive foramina, with lateral margins 
wider posteriorly (teardrop in shape); palate with numer-
ous posterolateral palatal pits recessed in shallow to mod-
erately deep fossae; and developed palatal excrescences 
situated on palatine level or on palatine crests.

distribution:  Nephelomys childi is endemic to Co-
lombia, occurring in all three cordilleras of the northern 
Andes. In the Cordillera Oriental, this species is distributed 
on both the eastern and western forested slopes from the 
headwaters of Río Magdalena (Huila department), in the 
Sierra de Macarena (Meta department), and in the plains of 
Bogotá (Cundinamarca department). In the Cordillera Cen-
tral, isolated populations occur in upper Cauca and Magda-
lena drainages (Huila and Cauca departments, respectively) 
and on the eastern slope in the departments of Antioquia, 
Caldas, Quíndio, and Tolima. The only known populations 
of N. childi in the Cordillera Occidental are isolated on the 
extreme northwestern slope at Santa Barbara and Guapan-
tal (Antioquia department). Elevational range is 1,140 to 
3,400 m.

selected localit ies  (Map 196): COLOM-
BIA: Antioquia, San Pedro (FMNH 72101), Santa Bar-
bara, RíoUrrao (FMNH 71882); Cauca, Almaguer (BM 
13.5.27.42); Cundinamarca, Anolaima (BM 99.10.3.23), 
Guasca, Río Balcones (FMNH 71896), Paime (AMNH 
71340); Huila, Andalucía, eastern Andes (AMNH 33755); 
Meta, Buenavista (type locality of Oryzomys oconnelli J. A. 
Allen), Macarena Mt. (AMNH 142160); Tolima, El Éden, E 
Quindio Andes (AMNH 32983).

subspecies :  Nephelomys childi is monotypic.
natural history:  Data on ecol ogy or other as-

pects of the natural history of N. childi are lacking.
remarks :  The holotypes and topotypes of N. childi 

and N. oconnelli are extremely similar in external and cra-
nial traits, and, as a result, I regard these taxa as conspe-
cifi c. Previous authors have considered N. childi a synonym 
of Nephelomys meridensis based on the presence and size 
of ventral white patches (Bangs 1900a; Thomas 1901b; 
Osgood 1914b) or as a synonym (Hershkovitz 1944) or 
subspecies (Cabrera 1961) of N. albigularis. Furthermore, 
many specimens referrable to N. childi have been errone-
ously identifi ed as N. auriventer (J. A. Allen 1916b; Cu-
ervo Díaz et al. 1986) or N. pectoralis (J. A. Allen 1916b; 
Anthony 1923a).

lateral palatal pits smaller and placed at the palatal level or 
in shallow palatal notches.

Nephelomys childi (Thomas, 1895)
Child’s Nephelomys

synonyms:
Oryzomys childi Thomas, 1895b:59; type locality “Bo-

gota,” Cundinamarca, Colombia.”
Oryzomys meridensis: Bangs, 1900a:93; part; childi Thomas 

given as a synonym of Oryzomys meridensis Thomas.
O[ryzomys]. Childi: Thomas, 1901b:188; name combination.
[Oryzomys (Oryzomys)] childi: E.- L. Trouessart, 1904: 

419; name combination.
Oryzomys o’connelli J. A. Allen, 1913c:597; type locality 

“Buenavista (altitude 4500 feet), about 50 miles south-
east of Bogota,” Meta, Colombia.

[Oryzomys (Oryzomys)] o’connelli: Tate, 1932e:17; name 
combination.

[Oryzomys] albigularis: Hershkovitz, 1944:72 footnote; 
part; not Hesperomys albigularis Tomes, 1860 (= Neph-
elomys albigularis [Tomes]).

Oryzomys albigularis childi: Cabrera, 1961:381; name 
combination.

Oryzomys albigularis o’connelli: Cabrera, 1961:82; name 
combination.

[Oryzomys] oconnelli: Márquez, Aguilera, and Corti, 
2000:85; corrected spelling of species epithet (ICZN 
1999:Art.32.5.2.3).

[Nephelomys] childi: Weksler, Percequillo, and Voss, 2006: 
18; fi rst use of current name combination.
description:  Distinguished from congeners by fol-

lowing traits: medium body size (head and body length 

Map 195    Selected localities for Nephelomys caracolus (●) and Nephelomys 
meridensis ( ). Contour line = 2,000 m.
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Zygodontomys obtusirostris: Gyldenstolpe, 1932a:114; name 
combination.

[Oryzomys] albigularis: Hershkovitz, 1944:72, footnote; 
part; not Hesperomys albigularis Tomes (= Nephelomys 
albigularis [Tomes]).

Oryzomys albigularis keaysi: Cabrera, 1961:381; name com-
bination.

[Nephelomys] keaysi: Weksler, Percequillo, and Voss, 2006: 
18; fi rst use of current name combination.
description:  Medium sized (head and body length 

125– 165 mm); tail much longer than head and body 
(length 146– 207), not bicolored in most specimens; dorsal 
pelage dense, long, and lax, colored ochraceous to buffy 
ochraceous intensely grizzled with brown; ventral pelage 
grayish, whitish, or rarely yellowish, without white pecto-
ral or gular patches; interorbital region of skull slightly to 
strongly divergent posteriorly, with supraorbital margins 
squared to strongly beaded; incisive foramina long, with 
lateral margins wider posteriorly and posterior margins 
not reaching M1s; palate long, with large posterolateral 
pits at palate level or recessed in shallow and narrow fos-
sae; palatal excrescences small and delicate; alisphenoid 
strut present in most specimens.

distribution:  Nephelomys keaysi occurs on the 
forested eastern slopes of the Andes in central Peru (Santa 
Cruz, Pasco) south to central Bolivia (Chaparé, Cocha-
bamba), at elevations between 1,000– 2,600 m; most rec-
ords are from 1,200– 1,500 m).

selected localit ies  (Map 197): BOLIVIA: Co-
chabamba, Chaparé (BM 34.9.2.128); Yungas (AMNH 
38557); La Paz, Pitiguaya, Río Unduavi (AMNH 72647). 
PERU: Ayacucho, Yuraccyacu (LSUMZ 15693); Cusco, 
Machu Picchu, San Miguel Bridge (BM 22.1.1.28), Marca-
pata, Camante (FMNH 68628), 72 km NE of Paucartambo 
(MVZ 166682); Junín, Acobamba, 45 mi NE of Cerro de 
Pasco (BM 27.11.1.91), Satipo, Cordillera de Vilcabamba 
(USNM 582120); Pasco, Santa Cruz, ca. 9 km SSE of Oxa-
pampa (LSUMZ 25894); Puno, Sagrario (FMNH 52705), 
Inca Mines (type locality of Oryzomys keaysi J. A. Allen 
and Oryzomys obtusirostris J. A. Allen).

subspecies :  Nephelomys keaysi is monotypic.
natural history:  Nephelomys keaysi inhabits 

montane and cloud forests (Patton et al. 1990). Preg-
nant females  were captured in November, with three 
embryos, at Santa Cruz, Peru, and females with uterine 
scars (four to fi ve)  were observed in July, east of Pau-
cartambo, Peru. Stomachs of specimens from Bosque 
Aputinye, Cusco, Peru contained arthropods and veg-
etable matter (diet and reproductive data from museum 
tags and fi eld notes).

remarks :  Nephelomys keaysi was resurrected from 
the synonymy of N. albigularis on the basis of karyo-

This species can be readily recognized from its Colombian 
congeners N. pectoralis and N. maculiventer by the com-
bination of a low frequency of small ventral white patches 
(about 12%) and shallow and small posterolateral palatal 
pits placed in shallow to moderately deep palatal fossae.

Nephelomys keaysi (J. A. Allen, 1900)
Keays’s Nephelomys

synonyms:
Oryzomys keaysi J. A. Allen, 1900a:225; type locality “Ju-

liaca, Peru, altitude 6000 ft,” corrected to “Inca Mines [= 
Santo Domingo Mine], about 200 miles northeast of Juli-
aca, on the east side of the Andes, on the Inambary River 
[= Río Inambarí],” Puno, Peru, by J. A. Allen (1901b:41).

Oryzomys obtusirostris J. A. Allen, 1900a:225; type local-
ity “Juliaca, Peru, altitude 6000 ft”; corrected to “Inca 
Mines [= Santo Domingo Mine], about 200 miles north-
east of Juliaca, on the east side of the Andes, on the 
Inambary River [= Río Inambarí],” Puno, Peru, by J. A. 
Allen (1901b:41).

Oryzomys (Oligoryzomys) obtusirostris: Thomas, 1901b: 
188; name combination.

[Oryzomys (Oryzomys)] keaysi: E.- L. Trouessart, 1904: 419;  
name combination.

[Oryzomys (Oryzomys)] obtusirostris: E.- L. Trouessart, 1904: 
419; name combination.

Map 196    Selected localities for Nephelomys childi (●). Contour line = 2,000 m.
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Nephelomys levipes (Thomas, 1902)
Nimble- footed Nephelomys

synonyms:
Oryzomys levipes Thomas, 1902b:129; type locality “Lim-

bane [= Limbani], 2,000 m,” Puno, Peru.
[Oryzomys (Oryzomys)] levipes: E.- L. Trouessart, 1904: 419;  

name combination.
[Oryzomys] albigularis: Hershkovitz, 1944:72 footnote; part;  

not Hesperomys albigularis Tomes (= Nephelomys albig-
ularis [Tomes]).

Oryzomys [(Oryzomys)] albigularis keaysi: Cabrera, 1961: 
381; part; not Oryzomys keaysi J. A. Allen (= Nephelomys 
keaysi [J. A. Allen]); name combination.

[Nephelomys] levipes: Weksler, Percequillo, and Voss, 2006: 
18; fi rst use of current name combination.
description:  Medium sized (head and body length 

113– 161 mm); tail longer than head and body (length 143– 
185 mm). Dorsal pelage very dense, very long, and lax, col-
ored from yellowish to ochraceous grizzled with brown; 
ventral pelage shorter and predominantly yellowish, with-
out patches of self- colored hairs; tail frequently weakly to 
strongly bicolored, rarely unicolored. Skull length 33.5– 
39.8 mm; interorbital region slightly to strongly divergent 
posteriorly, with squared to beaded supraorbital margins; 
incisive foramina long, wider in middle, with posterior 
margins almost reaching M1 alveoli; palate short, with 
anterior border of mesopterygoid fossa reaching alveoli or 
even M3 hypocones; posterolateral palatal pits deep, re-
cessed at moderately deep to deep oblique and lateral fossa 
positioned at maxillopalatine suture; palate with small 
excrescences; sphenopalatine vacuities long and wide; ali-
sphenoid strut present in all examined specimens.

distribution:  Nephelomys levipes inhabits cloud 
and elfi n forests on the eastern slopes of the Andes in 
northwestern Bolivia and southwestern Peru, at elevations 
from 1,800 to 3,200 m. This species replaces N. keaysi at 
higher elevations on the eastern Andean slope.

selected localit ies  (Map 198): BOLIVIA: La 
Paz, Cocopunco (AMNH 72118); 15 km (by road) NE of 
Unduavi (UMMZ 156180); Santa Cruz, Serranía Siberia, 
11 km NW by road of Torrecillas (AMNH 264192). PERU: 
Cusco, 32 km NE of Paucartambo (MVZ 166679); Puno, 
Limbani (type locality of Oryzomys levipes Thomas), 11 km 
NNE of Ollachea (MVZ 172637), 14 km W of Yanahuaya 
(MVZ 172639).

subspecies :  Nephelomys levipes is monotypic.
natural history:  Nephelomys levipes is predomi-

nantly terrestrial but has also been captured in trees. Notes 
on specimen tags state that the species dwells in “humid, 
dark, mossy forest,” “high forest,” on “steep slopes,” and 
in “gorges near streams.” Pregnant females with one or 
three embryos  were collected in July and with two, four, or 

logical (A. L. Gardner and Patton 1976) and molecular 
studies (Patton et al. 1990; see also Musser and Carleton 
1993). The karyotype of N. keaysi is 2n = 80, FN = 92– 94, 
based on specimens from localities in Junín, Ayacucho, 
and Cusco departments, Peru (A. L. Gardner and Pat-
ton 1976, “Oryzomys albigularis variant 3”; J. L. Patton, 
pers. comm.).

The separate specifi c status of N. keaysi and N. levi-
pes, which replace one another on the elevational gradient 
in southeastern Peru, was demonstrated by karyological 
(J. L. Patton, pers. comm.) and allozyme analyses (Pat-
ton 1986; Patton et al. 1990). Morphologically, N. keaysi 
differs from N. albigularis by absence of self- colored ven-
tral patches, divergent interorbital margins with sharp or 
beaded supraorbital margins, and higher frequency of an 
alisphenoid strut. For comparisons with N. levipes, see Re-
marks under that species.

Nephelomys obtusirostris,  here recognized as a syn-
onym of N. keaysi, has been previously assigned to the 
longicaudatus- stolzmanni group of Oryzomys (= genus Oli-
goryzomys; Thomas 1901b) or to Zygodontomys (Gylden-
stolpe 1932; Ellerman 1941). However, Tate (1939) cor-
rectly noted that the holotype of Oryzomys obtusirostris 
J. A. Allen was a young specimen of Nephelomys keaysi, 
with immature pelage and unerupted third upper molars.

Nephelomys keaysi is parapatric to N. levipes through-
out much of its distribution (see account) and with N. au-
riventer at Huanhuachayo, Ayacucho, Peru (see account).

Map 197    Selected localities for Nephelomys keaysi (●). Contour line = 2,000 m.
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[Oryzomys (Oryzomys)] maculiventer: E.- L. Trouessart, 
1904: 418; name combination.

Oryzomys meridensis maculiventer: Osgood, 1912:49; name 
combination.

Oryzomys albigularis maculiventer: Osgood, 1914b:159; 
name combination.

[Oryzomys] albigularis: Hershkovitz, 1944:72 footnote; part; 
not Hesperomys albigularis Tomes (= Nephelomys albig-
ularis [Tomes]).

[Nephelomys] maculiventer: Weksler, Percequillo, and Voss, 
2006:18; fi rst use of current name combination.
description:  Medium to large body size (head and 

body length 127– 180 mm); tail longer than head and body 
(length 148– 194); long, dense, and lax dorsal pelage; ventral 
pelage with patches of self- colored hairs present in almost 
all examined specimens, with large patches in gular, pecto-
ral (including ventral surface of forelimbs), abdominal, and 
inguinal areas; tail usually unicolored, rarely weakly bicol-
ored; small and delicate skull (greatest skull length 32.7– 
35.9 mm); interorbital region hourglass in shape or slightly 
convergent posteriorly, with rounded supraorbital mar-
gins; short incisive foramina, wider posteriorly (teardrop in 
shape); long palate, with few but deep posterolateral pits ei-
ther recessed in shallow fossae or at palate level.

distribution:  All known localities of N. maculiven-
ter are from the slopes of Sierra Nevada de Santa Marta and 
Serranía de Perijá, in northern Colombia, where this species 
ranges from 900– 2,600 m in montane and cloud forests.

selected localit ies  (Map 199): COLUMBIA: 
Cesar, Villenueva, Sierra Negra (USNM 280641); La Gua-
jira, San Miguel (AMNH 3894); Magdalena, Sierra El 
Libano (type locality of Oryzomys maculiventer J. A. Allen).

subspecies :  Nephelomys maculiventer is monotypic.
natural history:  Nothing is known about the 

ecol ogy, population biology, or other aspects of the natural 
history of this species.

remarks :  A. L. Gardner and Patton (1976) regarded 
the population of Nephelomys from the Sierra Nevada de 
Santa Marta as a subspecies of N. albigularis based on 
karyological and morphological evidence. Subsequent au-
thors (Musser and Williams 1985; Musser and Carleton 
1993, 2005) treated maculiventer simply as a synonym of 
N. albigularis. The specimens from Santa Marta, however, 
are sharply differentiated morphologically from other spe-
cies in the genus and have a different karyotype (2n = 66, 
FN = 112; “Oryzomys albigularis variant 1” of A. L. Gard-
ner and Patton 1976). As a result, I recognize N. maculiv-
enter as a valid species. Among the morphological features 
that diagnose this species are large ventral patches of self- 
colored hairs in most specimens and a skull with simple 
and few posterolateral palatal pits situated at the palatal 
level or in shallow palatal fossae.

fi ve embryos during June– August at localities in Puno and 
Cusco departments, Peru, respectively (specimen labels and 
fi eld notes).

remarks :  Nephelomys levipes has been considered 
a ju nior synonym of either N. keaysi (Gyldenstolpe 1932; 
Cabrera 1961) or N. albigularis (Hershkovitz 1944, 1966a; 
Corbet and Hill 1991). The molecular data of Patton et al. 
(1990), however, support N. levipes as specifi cally distinct 
from both N. keaysi and N. albigularis, an arrangement fol-
lowed by subsequent authors (Musser and Carleton 1993, 
2005; Eisenberg and Redford 1999). Nephelomys levipes can 
be differentiated from N. keaysi by a denser and longer dor-
sal pelage; longer incisive foramen, with lateral margins wider 
medially; posterolateral palatal pits situated in deeper and 
narrower palatal slits; and a higher frequency in the presence 
of an ectolophid on m1. The two species also differ in karyo-
type, with a 2n = 76 and FN = 88 for N. levipes and 2n = 80, 
FN = 92 to 94 in N. keaysi (“Oryzomys albigularis variant 3” 
of A. L. Gardner and Patton 1976; J. L. Patton, pers. comm.).

Nephelomys maculiventer (J. A. Allen, 1899)
Santa Marta Nephelomys

synonyms:
Oryzomys maculiventer J. A. Allen, 1899b:204; type local-

ity: “Sierra El Libano (alt. 6000 ft.), Santa Marta District,” 
Magdalena, Colombia.

Oryzomys meridensis: Bangs, 1900a:92; part; maculiventer 
listed as a synonym of Oryzomys meridensis Thomas.

Map 198    Selected localities for Nephelomys levipes (●). Contour line = 2,000 m.
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ent). Skull of medium size (greatest length 32.4– 37 mm); 
interorbital region slightly convergent posteriorly or sym-
metrically constricted (hourglass in shape), with rounded 
or slightly beaded supraorbital margins posteriorly; palate 
with multiple and deep posterolateral palatal pits recessed 
in shallow depressions; palatine crest present, with small 
to very large palatal excrescences (if large, may be fused 
to maxilla).

distribution:  This species occurs on forested slopes 
from the northeastern Cordillera Oriental of Colombia in 
Boyacá department, through the Páramo de Tamá on the 
Colombian- Venezuelan border, to the northern portion of 
the Sierra de Mérida, in Trujillo state, Venezuela, at eleva-
tions from 1,100 to 4,000 m. See R. P. Anderson and Raza 
(2010), who modeled the climatic niche and potential dis-
tribution of the species.

selected localit ies  (Map 195): COLUMBIA: 
Boyacá, La Primavera (FMNH 92408); Norte de Santander, 
Páramo de Tamá (FMNH 18648). VENEZUELA: Mérida, 
Montes de Los Nevados (AMNH 33163), Páramo Tambor 
(BM 29.3.17.55); Táchira, Táchira (FMNH 7044); Trujillo, 
Hacienda Misisí, 14 km E of Trujillo (USNM 374310).

subspecies :  Nephelomys meridensis is monotypic.
natural history:  Osgood (1912) secured speci-

mens in ground litter and under logs and roots in the 
dense, cold, forested areas of the Páramo de Tamá, on the 
Venezuelan/Colombian border.

remarks :  Nephelomys meridensis was recognized as 
a valid taxon throughout much of its history, either as a 
species (E.- L. Trouessart 1904; Goldman 1918; Gylden-
stolpe 1932; Tate 1939; Ellerman 1941; Aguilera, Pérez- 
Zapata, and Martino 1995; Soriano and Ochoa 1997; 
Márquez et al. 2000; Musser and Carleton 2005) or sub-
species (Osgood 1914b; Cabrera 1961; Hershkovitz 1966a; 
O. J. Linares 1998; Rivas and Péfaur 1999a). Other author-
ities simply included this name in the synonymy of N. albig-
ularis (Hershkovitz 1944; Handley 1976; Péfaur and Díaz 
de Pascual 1985; Eisenberg 1989; Corbet and Hill 1991; 
Musser and Carleton 1993; Rivas and Péfaur 1999b).

Aguilera, Pérez- Zapata, and Martino (1995) and 
Márquez et al. (2000) separated populations from the 
Mérida Andes (= N. meridensis; 2n = 66, FN = 104) from 
those from the Cordillera de la Costa (= N. caracolus; 
2n = 66, FN = 90) of Venezuela on karyological and mor-
phometric grounds, respectively. These authors, as well as 
Percequillo (2003), also distinguished samples from the 
Páramo de Tamá on the Colombian/Venezuelan border 
(2n = 66, FN = 92) from those of the Mérida Andes. Mor-
phologically, specimens from Mérida and the Páramo de 
Tamá are quite similar in the extent of their ventral white 
patches and in cranial traits, differing only slightly in 
the morphology of posterolateral palatal pits, which are 

Nephelomys meridensis (Thomas, 1894)
Mérida Nephelomys

synonyms:
Oryzomys meridensis Thomas, 1894b:351; type locality 

“Merida, Venezuela,” Mérida, Venezuela.
[Oryzomys (Oryzomys)] meridensis: E.- L. Trouessart, 1904: 

418; name combination.
[Oryzomys (albigularis)] meridensis: Osgood, 1914b:159; 

name combination.
[Oryzomys] albigularis: Hershkovitz, 1944:72 footnote; part; 

not Hesperomys albigularis Tomes (= Nephelomys albig-
ularis [Tomes]).

O[ryzomys]. albigularis meridensis: Hershkovitz, 1966a:137, 
footnote; part; not Hesperomys albigularis Tomes (= 
Nephelomys albigularis [Tomes]); name combination.

Oryzomys [(Oryzomys)] albigularis: Eisenberg, 1989:351; 
part.

[Nephelomys] meridensis: Weksler, Percequillo, and Voss, 
2006:18; fi rst use of current name combination.
description:  Medium body size (head and body 

length 135– 160 mm); long tail that exceeds head and 
body (length 170– 172 mm), typically unicolored but rarely 
weakly bicolored; dorsal pelage dense, lax, and very long; 
ventral pelage with large pectoral patches of self- colored 
hairs (gular, axillary, and inguinal patches rarely pres-

Map 199    Selected localities for Nephelomys maculiventer ( ) and Nephelo-
mys pectoralis (●). Contour line = 2,000 m.
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2003), lost in the synonymy of N. albigularis (Hershkovitz 
1966a; Boyce et al. 1982; Corbett and Hill 1991; Musser 
and Carleton 1993, 2005).

Known from only a few specimens (about three dozen 
deposited in the BM, AMNH, MCZ, and UMMZ collec-
tions), N. moerex is considerably different from typical N. 
albigularis or any other nominal form of the genus, and 
thus I recognize it  here as a valid species (see also Perce-
quillo 2003). This species is diagnosed by the combination 
of absence of white ventral patches (in all but one speci-
men), very short and oval incisive foramina, and, most 
conspicuously, presence of a robust and obliquely oriented 
alisphenoid strut in all specimens (in some specimens the 
strut almost obliterates the alisphenoid wall, leaving only 
small foramina for the passage of nerves and vessels).

Nephelomys nimbosus (Anthony, 1926)
Lesser Golden- bellied Nephelomys

synonyms:
Oryzomys auriventer nimbosus Anthony, 1926a:4; type lo-

cality “San Antonio, on Rio Ulva, northeastern slope of 
Tunguragua, [Tunguruhua,] Ec ua dor, altitude 6700 feet.”

[Oryzomys (Oryzomys)] auriventer nimbosus: Tate, 1932e: 
16; name combination.

[Oryzomys] nimbosus: Tate, 1939:189; name combination.
Oryzomys [(Oryzomys)] albigularis nimbosus: Cabrera, 

1961: 382; part; name combination.
O[ryzomys]. albigularis: Corbet and Hill, 1991:151; part; 

not Hesperomys albigularis Tomes (= Nephelomys albig-
ularis [Tomes]); name combination.

deeper on N. meridensis. The specimens from the Páramo 
de Tamá are included in my concept of N. meridensis until 
the validity of this decision is rejected by subsequent analy-
ses. If differences between specimens from the Páramo de 
Tamá and the Mérida Andes prove to warrant taxonomic 
recognition, a new name will have to be erected for the 
former because none is currently available.

Nephelomys moerex (Thomas, 1914)
Gray- bellied Nephelomys

synonyms:
Oryzomys albigularis moerex Thomas, 1914d:241; type 

locality “Mindo, N. W. of Quito. Alt. 4200′,” Pichincha, 
Ec ua dor.

[Oryzomys] albigularis maerex Anthony, 1926a:4; incorrect 
subsequent spelling of moerex Thomas.

[Oryzomys] moerex: Tate, 1939:189; name combination.
Oryzomys albigularis: Boyce et al., 1982:435; part; not Hes-

peromys albigularis Tomes (= Nephelomys albigularis 
[Tomes]).

[Nephelomys] moerex: Weksler, Percequillo, and Voss, 2006: 
18; fi rst use of current name combination.
description:  Small to medium body (head and 

body length 114– 160); tail longer than head and body 
(length 139– 169 mm) and usually bicolored; dorsal pelage 
dense, lax, and short, overall colored ochraceous brown 
fi nely grizzled with dark brown; ventral pelage grayish, 
without patches of self- colored hairs. Skull with slightly 
convergent posteriorly or symmetrically constricted (hour-
glass in shape) interorbital region, with rounded or squared 
supraorbital margins; incisive foramina very short (length 
4.1– 5.1 mm; mean 4.6 mm), with sides widest medially; 
alisphenoid strut present in high frequency but ranges from 
narrow strut oriented parallel to lateral border of parapter-
ygoid plate to wide bone covering almost completely ovale 
accessorius and buccinator- masticatory foramina.

distribution:  Nephelomys moerex is endemic to 
Ec ua dor, with all known localities from a small area on the 
northwestern and southwestern faces of Volcán Pichincha and 
the Mindo river drainage, at elevations from 1,200 to 2,800 m.

selected localit ies  (Map 200): EC UA DOR: 
Pichincha, Las Máquinas, San [= Santo] Domingo trail 
(AMNH 64702), Río Tulipe, Gualea (FMNH 94979).

subspecies :  Nephelomys moerex is monotypic.
natural history:  No data on natural history are 

available.
remarks :  Thomas (1914d) originally described mo-

erex as a subspecies of N. albigularis, a treatment followed 
by many subsequent authors (Anthony 1926a; Gyldenstolpe 
1932; Ellerman 1941; Cabrera 1961). Others, however, re-
garded moerex as a full species (e.g., Tate 1939). Never-
theless, the name moerex was, until recently (Percequillo 

Map 200    Selected localities for Nephelomys moerex (●) and Nephelomys 
nimbosus ( ). Contour line = 2,000 m.
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[Oryzomys (Oryzomys)] pectoralis: Tate, 1932e:17; name 
combination.

[Oryzomys] albigularis: Hershkovitz, 1944:72 footnote; part; 
not albigularis Tomes.

Oryzomys [(Oryzomys)] albigularis pectoralis: Cabrera, 
1961: 382; part; name combination.

[Nephelomys] pectoralis: Weksler, Percequillo, and Voss, 
2006: 18; fi rst use of current name combination.
description:  Differentiated from congeners from 

Colombia or generally northern Andes by medium head 
and body (length 124– 180 mm); tail longer than head and 
body (length 110– 196); long, dense, and lax dorsal pelage, 
colored yellowish to ochraceous grizzled with brown; ven-
tral pelage grayish, with large and conspicuous white gular 
and pectoral patches that rarely reach abdominal region; 
and usually unicolored tail. Distinguishing cranial charac-
teristics include medium- sized skull (greatest length 32.0– 
37.5 mm); robust and long rostrum; interorbital region 
hourglass in shape or posteriorly convergent, with slightly 
squared posteriorly supraorbital margins; incisive foram-
ina short, with lateral margins widest posteriorly (teardrop 
in shape); numerous and complex posterolateral palatal 
pits recessed in very deep and well- defi ned depressions; 
roof of mesopterygoid fossa frequently ossifi ed so that 
sphenopalatine vacuities, when present, small and narrow.

distribution:  Nephelomys pectoralis is endemic to 
Colombia, occurring in all three Andean cordilleras. It is 
restricted to the western slope of the Cordillera Oriental, 
occurs along the length of the Cordillera Central, and is 
present on the forested western slope and upper regions of 
the eastern slope of the Cordillera Occidental.

selected localit ies  (Map 199): COLUM-
BIA: Antioquia, La Bodega, N side Río Negrito (USNM 
293778), Ventanas, Valdívia (FMNH 70417); Cauca, Co-
cal (AMNH 32539), Río Mechengue (FMNH 90217); 
Cundinamarca, Cuchillas del Carnicero, near Bogotá (BM 
99.10.3.16); Quindío, El Roble (AMNH 32985); Valle 
del Cauca, Las Lomitas (AMNH 32200), Mirafl ores, near 
Palmira (AMNH 32185).

subspecies :  Nephelomys pectoralis is monotypic.
natural history:  No details have been published.
remarks :  The validity of the name pectoralis has been 

questioned throughout its history (Osgood 1914b; Hersh-
kovitz 1944; Musser and Carleton 1993), although Cabrera 
(1961) listed it as a subspecies of N. albigularis. Specimens 
from Valle del Cauca (Peñas Blancas, Río Pichindé) have 
a 2n = 66, FN = 94 karyotype (A. L. Gardner and Patton 
1976, as “Oryzomys albigularis variant 2”), which differs 
from those of all other forms of Nephelomys. The limited 
geographic reprsentation by specimens and lack of karyo-
typic data from topotypes, however, precluded these authors 
from associating this karyotype with the name pectoralis. 

Oryzomys auriventer: Musser and Carleton, 1993:720; part; 
not Oryzomys auriventer Thomas (= Nephelomys auri-
venter [Thomas]); name combination.

[Nephelomys] nimbosus: Weksler, Percequillo, and Voss, 
2006: 18; fi rst use of current name combination.
description:  Small species, with head and body 

length 122– 144 mm, and tail length 147– 170 mm. Dorsal 
pelage very dense and very long, colored yellow orange to 
golden orange densely grizzled with brown; ventral pelage 
pale ochraceous yellow to intensely golden, with small white 
gular patches in most specimens. Skull small and delicate, 
length 31.5– 35.4 mm; interorbital region narrow and either 
convergent posteriorly or amphoral in shape, with rounded 
or slightly squared supraorbital margins; incisive foramina 
short and widest posteriorly (teardrop in shape; mean length 
4.98 mm; range: 4.6– 5.1 mm); palate with small and simple 
posterolateral palatal pits located at palatal level or recessed 
in shallow depressions; alisphenoid strut found in about 
30% of specimens.

distribution:  Nephelomys nimbosus is endemic to 
Ec ua dor, with the four known collecting localities on the 
eastern Andean slope in Napo and Tunguruhua provinces, 
at elevations from 2,000– 2,440 m. Along the Río Pastaza 
drainage, this species is parapatric to N. auriventer, replac-
ing it at higher elevations.

selected localit ies  (Map 200): EC UA DOR: 
Napo, Baeza (AMNH 63840), Chaco, Rio Oyacachi 
(AMNH 66807); Tunguruhua, San Antonio (type locality 
of Oryzomys auriventer nimbosus Anthony), San Fran-
cisco, E of Ambato (AMNH 67354).

subspecies :  Nephelomys nimbosus is monotypic.
natural history:  There is no published informa-

tion on the natural history of N. nimbosus.
remarks :  Anthony’s nimbosus was considered ei-

ther a subspecies of N. auriventer or of N. albigularis, or 
a synonym of the latter, since its description until Weksler 
et al. (2006) treated it as a species. Specimens of N. nim-
bosus are rare in museum collections, with fewer than 15 
known, and few specialists have examined them. Based on 
my examination of the available material, I recognize N. 
nimbosus as a valid species because it can be distinguished 
from N. auriventer and other species of the genus by the 
combination of the characters mentioned above.

Nephelomys pectoralis (J. A. Allen, 1912)
Western Colombian Nephelomys

synonyms:
Oryzomys pectoralis J. A. Allen, 1912:83; type locality 

“crest of Western Andes (alt. 10, 340 ft.), 40 miles west of 
Popayán, Cauca, Colombia.”

[Oryzomys albigularis] meridensis: Osgood, 1914b:159; 
part; not meridensis Thomas.
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anterior alisphenoid canal is large, and an alisphenoid strut 
is absent. The carotid circulation is the derived pattern 
3 (sensu Voss 1988), with a small stapedial foramen and 
both squamosoalisphenoid groove and sphenofrontal fora-
men absent. The ectotympanic bullae are large, covering 
most of the periotic bone viewed ventrally. The mandible 
has a sharply curved coronoid pro cess equal in height to 
the condyle. The posterior border of the angular pro cess 
lies directly below the tip of the condyle. The mandible has 
an obvious capsular pro cess.

The molars are brachydont and bunodont, with lateral 
elements higher than central ones. The anterocone of M1 
is divided into labial and lingual conules. All upper molars 
have mesolophs, and a mesoloph is present on m1 and m2. 
The M2 lacks a protofl exus. A posteroloph is present on 
M3. Both M1 and m1 have four roots.

The axial skeleton has 12 ribs. The fi rst rib has a dual 
articulation with the seventh cervical and fi rst thoracic ver-
tebrae. A supratrochlear foramen is present in the humerus. 
The stomach is unilocular and hemiglandular (Patton and 
Hafner 1983), and a gall bladder is absent. Male acces-
sory reproductive glands include a single pair of preputial 
glands, a pair of bulbourethral glands, and one pair of am-
pullary and vesicular glands. There is a single pair of dorsal 
prostate glands (Patton and Hafner 1983). The glans penis 
is elongate with a very shallow terminal crater. The osseous 
baculum is long and slender with a very small tridigitate 
cartilaginous apparatus (Patton and Hafner 1983).

synonyms:
Oryzomys: Thomas, 1899c:280; part (description of indefes-

sus); not Oryzomys Baird.
Nesoryzomys Heller, 1904:241; type species Oryzomys in-

defessus Thomas, by original designation.
[Oryzomys] (Nesoryzomys): Ellerman, 1941:343; usage as 

subgenus.
remarks :  Patton and Hafner (1983) reviewed soft 

and craniodental characters in Nesoryzomys relative to 
those of other subgenera (now genera) of “Oryzomys” 
(sensu lato) and supported the generic status originally pro-
posed by Heller. This opinion has been followed in recent 
reviews (e.g., Musser and Carleton 1993, 2005). The genus 
Aegialomys is considered sister to Nesoryzomys based on 
both molecular and morphological phyloge ne tic analyses 
(Patton and Hafner 1983; Weksler 2003, 2006; Pine et al. 
2012). Patton and Hafner (1983) also suggested that all 
large forms of Nesoryzomys (indefessus, narboroughi, and 
swarthi) could be considered subspecies of one species, 
with N. indefessus having priority. Musser and Carleton 
(2005) concurred for N. narboroughi and N. indefessus, 
but retained N. swarthi as a distinct species based on cra-
niodental features presented in the original description of 
N. swarthi (Orr 1938). Recent molecular studies (Weksler 

Nevertheless, my examination of these specimens and others 
from the Andes of Colombia supports the hypothesis that 
N. pectoralis should be distinguished from other members 
of the genus, and I recognize it as a valid species. Among its 
distinctive features are large and wide white ventral patches, 
numerous and deep posterolateral pits placed in deep palatal 
fossae, the low frequency of small sphenopalatine vacuities, 
and a karyotype of 2n = 66 and FN = 94 (A. L. Gardner and 
Patton 1976).

Genus Nesoryzomys Heller, 1904
Robert C. Dowler

Members of the genus Nesoryzomys are restricted to the 
Galápagos Islands, Ec ua dor, with Recent species known 
from only four of the major islands in the archipelago: Isla 
Baltra, Isla Fernandina, Isla Santa Cruz, and Isla Santiago. 
Undescribed species, known from fragmentary subfossil re-
mains, have been reported from Isla Isabela and Isla Rábida 
(Steadman and Zousmer 1988). Of the fi ve described species, 
two are now considered extinct. Much of the following ac-
count is based on Weksler’s (2006) morphological analysis.

The fi ve species of Nesoryzomys fall in two size classes. 
The smaller species (N. darwini and N. fernandinae) have 
total lengths of about 200 mm and masses about 32 g, 
whereas the larger (N. indefessus, N. narboroughi, and N. 
swarthi) are all greater than 250 mm in total length and 
have masses around 100 g. The ears are medium- sized, well 
haired proximally and less so distally. Mystacial vibrissae 
are long, with the longest projecting posterior to the ears. 
The tail is shorter than the head and body and well haired, 
with scales rarely visible. Fur is medium- length and color 
varies among species, usually medium brown or dark brown 
approaching black. The ventral pelage is paler than that of 
the dorsum. A white subauricular patch is usually present. 
Both manus and pes have ungual tufts. The plantar surfaces 
of the hindfeet are naked with thenar, hypothenar, and four 
interdigital pads present. There are eight mammae.

The skull is elongate with a long rostrum and a very 
narrow, symmetrical interorbital region that has little, if 
any, supraorbital bead. The nasals are short, terminating 
bluntly even with the maxillary- frontal- lacrimal junction. 
The zygomatic plates are broad with distinct zygomatic 
notches. The zygomatic arches converge slightly anteriorly 
with the widest portion at the squamosal root. The lac-
rimal is primarily in contact with the maxillary and has 
relatively little contact with the frontal. The incisive foram-
ina are long, with the posterior margins at same level as 
or posterior to the anterior margins of the M1s. The pal-
ate is fl at with posterolateral palatal pits. There are large 
sphenopalatine vacuities that reach the basisphenoid. The 
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distribution:  Nesoryzomys darwini was known 
only from the island of Santa Cruz, Galápagos Islands, Ec-
ua dor; it is now considered extinct (Clark 1984; Dexter 
et al. 2004).

selected localit ies  (Map 201): EC UA DOR: 
Galápagos, Isla Santa Cruz (= Indefatigable Island), Acad-
emy Bay (type locality of Nesoryzomys darwini Osgood), 
Conway Bay (Osgood 1929), Fortuna, near Bellavista 
(AMNH 99922).

subspecies :  Nesoryzomys darwini is monotypic.
natural history:  This species is presumed extinct, 

with the last specimens known collected in April 1930 (Patton 
and Hafner 1983). The species likely occurred across most of 
the island of Santa Cruz as the few specimens are from two 
coastal sites and two upland sites at 800 and 1,200 feet eleva-
tion, respectively. Nothing has been reported on the natural 
history of this species, although Osgood (1929) commented 
that it was much less numerous than sympatric N. indefessus
based on trapping rec ords of the specimens in the type series.

Nesoryzomys fernandinae Hutterer and Hirsch, 1979
Small Fernandina Nesoryzomys

synonym:
Nesoryzomys fernandinae Hutterer and Hirsch, 1979:278; 

type locality “Insel [= Isla] Fernandina, 300 m, Galápagos, 
Ec ua dor.”
description:  Second small species, with alveolar 

length in type series 4.9– 5.6 mm, overlapping only minimally 
with that of N. darwini at lower end of distribution and N. 
narboroughi at the upper end (see Hutterer and Hirsch 1979). 
Distinguished from its sympatric congener N. narboroughi by 

2003) verifi ed the divergence of N. swarthi and N. nar-
boroughi. Additional molecular and chromosomal studies 
under way by the author further support the recognition of 
different species on separate islands and argue for a conser-
vative retention of the original names for all Nesoryzomys.

KEY TO THE SPECIES OF NESORYZOMYS:
1. Hindfeet dark; adult skull length usually less than 

36 mm; premaxillae short, terminating anterior to pos-
terior margins of nasals  . . . . . . . . . . . . . . . . . . . . . . . 2

1′. Hindfeet white, adult skull length usually greater than 
36 mm; premaxillae longer, terminating at the level of 
posterior margins of nasals . . . . . . . . . . . . . . . . . . . . . 3

2. Pelage dark brown with few yellow- tipped hairs; dor-
sal hairs of hindfoot brown; interparietal about half as 
wide as posterior margin of squamosal. . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . Nesoryzomys darwini

2′. Pelage brown suffused with yellow- tipped hairs; dorsal 
hairs of hindfoot silver; interparietal wider than half the 
width of the posterior margin of squamosal . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . Nesoryzomys fernandinae

3. Pelage dark brown to black; subsquamosal fenestra ab-
sent. . . . . . . . . . . . . . . . . . . Nesoryzomys narboroughi

3′. Pelage cinnamon brown; subsquamosal fenestra pres-
ent  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

4. Posterior margins of the incisive foramina in adults pro-
jecting well between M1s; mastoid usually completely 
ossifi ed; palate long with mesopterygoid fossa extending 
to posterior margin of maxillae; length of tail <122 mm 
. . . . . . . . . . . . . . . . . . . . . . . . Nesoryzomys indefessus

4′. Posterior margin of incisive foramina in adults at an-
terior margin of fi rst molars; mastoid usually not fully 
ossifi ed but having distinct fenestra; palate shorter with 
mesopterygoid fossa extending between maxillae; length 
of tail >122 mm  . . . . . . . . . . . . . Nesoryzomys swarthi

Nesoryzomys darwini Osgood, 1929
Darwin’s Nesoryzomys

synonyms:
Nesoryzomys darwini Osgood, 1929: 23; type locality “Acad-

emy Bay, Indefatigable Island [= Isla Santa Cruz], Gala-
pagos Islands,” Ec ua dor.

Oryzomys [(Nesoryzomys)] darwini: Ellerman, 1941:359; 
name combination.
description:  One of two small species in genus, to-

tal length 204– 222 mm; tail shorter than head and body 
(70– 80%); dorsal color reddish brown streaked with black 
but providing overall bright fulvous tone; sides slightly 
paler than back; and under parts rufous with gray- based 
hairs. Skull slender and without sharp ridges or angles. Dis-
tinguished from sympatric N. indefessus by much smaller 
size and cinnamon- brown overall color.

Map 201    Selected localities for Nesoryzomys darwini (●) and Nesoryzomys 
fernandinae ( ).
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subspecies :  Nesoryzomys indefessus is monotypic.
natural history:  This species is presumed extinct, 

with the last specimens collected in 1941 on the island of 
Baltra. On Santa Cruz, A. Rambech, an early settler, re-
ported native rats to be abundant from the coast to the wet 
summit in the late 1920s before the introduction of Rattus 
rattus. Collections by J. P. Chapin in March of 1935 at 
Conway Bay revealed only Rattus rattus (Clark 1984). Fe-
ral cats also may have played a role in the extinction of this 
species (Dexter et al. 2004). The species likely was com-
mon on both Santa Cruz and Baltra based on the number 
of specimens in collections. Recent surveys on both islands 
have failed to document an extant population (Patton and 
Hafner 1983; Dowler et al. 2000; Dexter et al. 2004). 
Heller (1904) reported that individuals inhabited burrows 
or rock crevices beneath bushes and was nocturnal.

Nesoryzomys narboroughi Heller, 1904
Large Fernandina Nesoryzomys

synonyms:
Nesoryzomys narboroughi Heller, 1904:242; type locality 

“Mangrove Point, Narborough Island [= Isla Fernan-
dina],” Galápagos Islands, Ec ua dor.

Oryzomys [(Nesoryzomys)] narboroughi: Ellerman, 1941: 
359; name combination.

Nesoryzomys indefessus: Patton and Hafner, 1983:562; 
part (narboroughi assigned as synonym); name 
combination.
description:  Large, with total length 264– 300 mm; 

tail length 127– 140 mm; Orr 1938); darkest color tones of 

smaller size (mass averaging 32.3 g versus 77.5 g, respectively) 
and darker brown dorsal pelage with dark feet, rather than 
paler grayish black and white feet (Dowler et al. 2000).

distribution:  Nesoryzomys fernandinae is known 
only from the island of Fernandina, Galápagos Islands, Ec-
ua dor. All specimen rec ords are from the western half of the 
island.

selected localit ies  (Map 201): EC UA DOR: 
Galápagos, Isla Fernandina (type locality of Nesoryzomys 
fernandinae Hutterer and Hirsch), Cabo Douglas (Dowler 
et al. 2000), caldera rim (Dowler et al. 2000).

subspecies :  Nesoryzomys fernandinae is monotypic.
natural history:  Nesoryzomys fernandinae has 

been collected at coastal sites with saltbush (Cryptocarpus 
pyriformis [Nyctaquinaceae] up to the highest elevation on 
Fernandina at approximately 1,360 m. At the higher areas, 
habitat is dominated by large Scalesia microcephala (Astera-
ceae), Darwiniothamnus tenuifolius (Asteraceae), and mixed 
grasses. This species occurs sympatrically with N. narbor-
oughi, but it is rare at coastal sites and much more com-
mon at high elevations where vegetation is dense (Dowler 
and Carroll 1996). This species has not been collected in 
areas dominated by mangroves, where N. narboroughi may 
be abundant. Specimens taken in July and August  were not 
in reproductive condition.

Nesoryzomys indefessus (Thomas, 1899)
Santa Cruz Nesoryzomys

synonyms:
Oryzomys indefessus Thomas, 1899c:280; type locality “In-

defatigable Island [= Isla Santa Cruz],” Galápagos Islands, 
Ec ua dor.

Nesoryzomys indefessus: Heller, 1904:241; name com bi na-
tion.

Oryzomys [(Nesoryzomys)] indefessus: Ellerman, 1941:359; 
name combination.
description:  Large bodied, with total length 260– 

297 mm; tail length 108– 117 mm; Orr 1938); palest species 
in genus in dorsal color tones (Patton and Hafner 1983). 
Orr (1938) noted that the skull was virtually indistinguish-
able from that of N. narboroughi, although the two are 
slightly separable in multivariate discriminate space based 
on craniodental mea sure ments (Patton and Hafner 1983).

distribution:  Nesoryzomys indefessus was known 
only from the islands of Santa Cruz and Baltra, Galápa-
gos Islands, Ec ua dor, but is now considered extinct (Clark 
1984; Dexter et al. 2004).

selected localit ies  (Map 202): EC UA DOR: 
Galápagos, Isla Santa Cruz (= Indefatigable Island), Acad-
emy Bay (Patton and Hafner 1983), Conway Bay (Patton 
and Hafner 1983), Isla Baltra (= South Seymour Island; 
Patton and Hafner 1983).

Map 202    Selected localities for Nesoryzomys indefessus (●), Nesoryzomys 
narboroughi (▲), and Nesoryzomys swarthi ( ).
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size, length of tail, and hindfoot to N. narboroughi but in-
distinguishable from N. indefessus in color tones. Patton 
and Hafner (1983), using colorimetry, verifi ed the similarity 
in color tones between N. swarthi and N. indefessus and 
also demonstrated complete cranial separation between it 
and other large species.

distribution:  Nesoryzomys swarthi is known only 
from the island of Santiago, Galápagos Islands, Ec ua dor. 
Specimens exist from only James Bay, Sullivan Bay, and La 
Bomba on the north coast (Dowler et al. 2000). Recent 
surveys revealed a population restricted to a 14- km stretch 
of north- central coastline centered on La Bomba (D. B. 
Harris et al. 2006); these surveys have failed to record the 
species at the other two historical localities.

selected localit ies  (Map 202): EC UA DOR: Ga-
lápagos, Isla Santiago (= James Island), La Bomba (Dowler 
et al. 2000; D. B. Harris et al. 2006), Sullivan Bay (type local-
ity of Nesoryzomys swarthi Orr), James Bay (Peterson 1966).

subspecies :  Nesoryzomys swarthi is monotypic.
natural history:  Nesoryzomys swarthi is cur-

rently restricted to mature cactus thorn- scrub dominated 
by the cactus Opuntia galapageia and tree species Burs-
era graveolens (Burseraceae) and Croton scouleri (Euphor-
biaceae). The abundance of this species at La Bomba was 
positively correlated with cactus density, the proportion of 
mature cacti, and the presence of the shrub species Lantana 
peduncularis (Verbenaceae) (D. B. Harris et al. 2006). D. B. 
Harris and Macdonald (2007) reported median home ranges 
(minimum convex polygon) to be 1.76 ha for males and 0.68 
for females. This Nesoryzomys is the only one to be found 
sympatrically with the invasive rodent species Rattus rattus 
and Mus musculus. Nesoryzomys swarthi is usually noc-
turnal with peak activities between 20:00 and 03:00 hours; 
however, in areas where high populations of R. rattus oc-
cur, activity may extend to crepuscular periods (D. B. Harris 
et al. 2006). Reproduction coincides with the rainy season 
from December through May and two litters of two to four 
young may be produced annually. Annual survival rates for 
N. swarthi are high (23.2%) relative to most continental ory-
zomyine species (D. B. Harris and Macdonald 2007).

remarks :  As noted previously, this species was re-
garded as an insular race of Nesoryzomys narboroughi by 
Patton and Hafner (1983) but as a valid species by Musser 
and Carleton (1993, 2005), a decision with which I concur.

Genus Oecomys Thomas, 1906
Michael D. Carleton and Guy G. Musser

Oecomys is a moderately speciose genus of Sigmodontinae, 
containing at least 16 valid species according to current 
understanding (Musser and Carleton 2005; Carleton et al. 

any species in genus (Patton and Hafner 1983). Readily 
separable from sympatric N. fernandinae by both size and 
overall color, as noted in that account.

distribution:  Nesoryzomys narboroughi is known 
only from the island of Fernandina, Galápagos Islands, Ec-
ua dor. It occurs at every locality that has been sampled on 
the island, from the coast to the summit of the caldera.

selected localit ies  (Map 202): EC UA DOR: 
Galápagos, Isla Fernandina (= Narborough Island), Cabo 
Douglas (Dowler et al. 2000), caldera rim (Dowler et al. 
2000), Mangrove Point (type locality of Nesoryzomys nar-
boroughi Heller), Punta Espinosa (Patton and Hafner 1983).

subspecies :  Nesoryzomys narboroughi is monotypic.
natural history:  Nesoryzomys narboroughi is 

common in all vegetated habitats on the island of Fernan-
dina, including coastal sites with saltbush (Cryptocarpus 
pyriformis [Nyctaginaceae]) and mangrove up to high el-
evations where Scalesia microcephala (Asteraceae), Dar-
winiothamnus tenuifolius (Asteraceae), and mixed grasses 
dominate. Nesoryzomys narboroughi occurs sympatrically 
with the smaller species N. fernandinae, but it is far more 
common at coastal sites and less common at high eleva-
tions. Population density in a saltbush community at Cabo 
Douglas was estimated at 100 per hectare, though the actual 
population at this site was restricted to relatively small habi-
tat patches (Dowler and Carroll 1996). This species is noc-
turnal, though occasionally individuals may be active dur-
ing daylight hours. These rodents show little fear of humans 
and may damage tents of researchers by gnawing. They 
probably have a catholic diet composed of both vegetation 
and invertebrates. Heller (1904) reported red material in the 
stomach that likely represented remains of crabs (Grapsus 
grapsus). Both the Galápagos Hawk (Buteo galapagoensis) 
and the Barn Owl (Tyto alba) prey on N. narboroughi.

remarks :  I consider Nesoryzomys narboroughi to be a 
species separate from N. indefessus, contra Patton and Haf-
ner (1983). The karyotype is 2n = 32, FN = 50, with acrocen-
tric X and Y chromosomes (A. L. Gardner and Patton 1976).

Nesoryzomys swarthi Orr, 1938
Santiago Nesoryzomys, Swarth’s Nesoryzomys

synonyms:
Nesoryzomys swarthi Orr, 1938:304; type locality “Sulivan 

[= Sullivan] Bay, James Island [= Isla Santiago]”, Galápa-
gos Islands, Ec ua dor.

O[ryzomys].(Nesoryzomys) swarthi: Corbet and Hill, 1980: 
144; name combination.

Nesoryzomys indefessus: Patton and Hafner, 1983:562; part 
(swarthi assigned as subspecies); name combination.
description:  Largest species (total length 310– 

317 mm; tail length 124– 140 mm; Orr 1938), but only 
slightly more so than N. narboroughi. Most similar in body 
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cuities present as narrow slits). The ectotympanic bullae are 
small and expose a broad wedge of the periotic in all species 
except O. mamorae, in which the broader ectotympanic 
capsule conceals more of the periotic; the tegmen tympani 
is reduced (see Voss 1993:18), occasionally touching but 
not overlapping the squamosal in all species except O. rex. 
Members of Oecomys possess different carotid circulatory 
patterns: complete in most species (stapedial foramen pres-
ent, and large, posterior opening of alisphenoid canal large, 
and squamosal- alisphenoid groove leading to sphenofron-
tal foramen present; character state 0 of Carleton [1980] 
or pattern 1 per Voss [1988]); or derived in a few (stape-
dial foramen absent, or minute, squamosal- alisphenoid 
groove and sphenofrontal foramen absent; character state 
3 of Carleton [1980] or pattern 3 per Voss [1988]; also see 
those different patterns as illustrated for oryzomyines by 
Carleton and Musser 1989). The occurrence of alisphenoid 
struts is variable in the genus, but they tend to be consis-
tently present or absent (buccinator- masticatory and acces-
sory oval foramina confl uent) in a par tic u lar species. The 
hamular pro cess of the squamosal is generally short and 
wide, the subsquamosal fenestra small or absent; a postgle-
noid foramen is uniformly present and moderately devel-
oped in most species. No signifi cant sexual dimorphism is 
evident in craniodental mea sure ments of those species that 
have been analyzed (O. bicolor, O. catherinae, O. roberti, 
O. sydandersoni— Patton et al. 2000; Carleton et al. 2009; 
Asfora et al. 2011). Explanation and/or illustration of the 
above characters and additional morphological description 
of Oecomys are provided by Hershkovitz (1960), Carleton 
and Musser (1989), Patton et al. (2000), Voss et al. (2001), 
Weksler (2006), and Carleton et al. (2009).

Most members of Oecomys possess opisthodont upper 
incisors, nearly orthodont in some species, and their max-
illary toothrows are parallel. Molars are brachydont and 
cuspidate, the major lingual and labial cusps positioned 
oppositely; three roots anchor the upper molars and two 
roots the lowers. Labial and lingual fl exi are broadly open 
and meet approximately at the tooth’s midline, not inter-
penetrating. The M1 bears a broad anterocone with an-
terolingual and anterolabial conules joined medially, not 
cleft by an anteromedian fold; the conules are distinct in 
juveniles and young adults but lose defi nition with wear. 
A discrete anteroloph is present on M1 and a well- formed 
mesoloph on M1– 2; the M3 retains an irregularly formed 
mesoloph and weak posteroloph. A mesolophid is consis-
tently present on m1– 2, but an ectolophid is variably de-
veloped, absent in most species. Hershkovitz (1960) and 
Weksler (2006) provide additional dental descriptions and 
character state defi nitions of Oecomys.

Few species of Oecomys have been surveyed for soft 
anatomical traits of the alimentary canal and reproductive 

2009). The generic distribution generally adheres to tropi-
cal lowland rainforest, where the greatest species diversity 
is concentrated in the broad reaches of the Amazon  Basin, 
including lower Atlantic- facing slopes of the Andean cor-
dilleras. Marginal occurrences are found to the north of 
Amazonia, in coastal forests of northern Venezuela and 
trans- Andean forest of southernmost Central America, and 
to the south, in the Atlantic Forest of southeastern Brazil. 
The genus has been recorded from the Chaco in northern 
Argentina, but the species allocation of these rec ords re-
mains uncertain (see account for O. mamorae).

Species of Oecomys are small to medium- sized oryzo-
myines (average weights from 15– 20 g in O. rutilus to 80– 
90 g in O. superans), externally characterized by soft fur, 
short and broad hindfeet with relatively long toes, and a 
tail moderately longer than the head and body (tail length 
about 110– 120% of head and body length). The short, wide 
hindfoot bears thick, bright- white ungual tufts on digits II– 
V; pedal digit V is nearly as long as digits II– IV; and the 
plantar surface is smooth with six large, closely positioned 
pads, including a well- defi ned hypothenar pad. The tail in 
most species is basically unicolored, medium to dark brown 
above and below, or slightly paler underneath in some but 
never distinctly bicolored; caudal hairs are short, scarcely 
visible to the unaided eye and not obscuring the fi ne scale 
pattern; a rudimentary pencil or tuft of hairs is expressed at 
the tail tip in several species. The fur is soft, never spinose, 
and short to moderately long in length. Dorsal coloration 
varies from grayish brown to tawny to reddish brown, dull 
to bright in tone; ventral pelage color ranges from pure 
white to dark gray. Females possess eight mammae, includ-
ing the pectoral pair, anatomically positioned as in most 
oryzomyines (Voss and Carleton 1993; Weksler 2006).

The skull is moderately robust and features a short and 
broad rostrum, a broad interorbital region, and slender zy-
gomatic plate with a shallow or indistinct dorsal notch. The 
supraorbital edges are ridged or beaded, convergent ante-
riorly and notably divergent posteriorly (interorbital con-
striction cuneate), and extend across the parietals as tem-
poral ridges in older individuals. A posteroventral fl ange of 
the parietal extends onto the lateral wall of the braincase; 
the interparietal is large, nearly as wide as the posterior bor-
der of the frontals. The incisive foramina are moderately 
long and generally wide, and in most species posteriorly ter-
minate in front of the fi rst molars or even with them. The 
bony palate is fl at, long, and wide in conformation (sensu 
Hershkovitz 1962), and projects slightly or distinctly be-
yond the end of the third molars; posterolateral palatal pits 
are uniformly present but vary in development; paraptery-
goid fossae are moderately excavated above the plane of 
the bony palate; the roof of the mesopterygoid fossa is solid 
(sphenopalatine vacuities absent) or weakly perforated (va-
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remarks :  Thomas (1906c) erected Oecomys, as a 
subgenus, to segregate arboreal, pencil- tailed oryzomy-
ines with a long palate from species of Rhipidomys, the 
externally similar genus under which many Oecomys taxa 
 were fi rst described. Oecomys was afterward treated as a 
valid genus by some systematists (Thomas 1909, 1917d; 
Gyldenstolpe 1932), but most regarded it as a subgenus of 
Oryzomys (Goldman 1918; Ellerman 1941; Hershkovitz 
1960; Cabrera 1961; Hall 1981; Honacki et al. 1982; Cor-
bet and Hill 1986). The karyotypic study of A. L. Gardner 
and Patton (1976) was pivotal in establishing the mod-
ern usage of Oecomys as a monophyletic genus (Carleton 
and Musser 1984; Reig 1984; Voss and Carleton 1993; 
Musser and Carleton 1993, 2005), a rank vindicated by 
broad phyloge ne tic evaluations of Sigmodontinae or Ory-
zomyini (M. F. Smith and Patton 1999; A. F. B. Andrade 
and Bonvicino 2003; D’Elía 2003a; Weksler 2003, 2006; 
Percequillo, Weksler, and Costa 2011; Pine et al. 2012). 
Within Oryzomyini, Oecomys belongs to a large clade that 
includes other genera that co- occur with it in lowland rain-
forest (Euryoryzomys, Hylaeamys, Transandinomys) and 
some that inhabit Andean montane forest (Handleyomys, 
Nephelomys).

Hershkovitz’s (1960) revision consolidated the taxo-
nomic contents of Oecomys but swept some 25 species 
and im mense morphological variety into just two poly-
typic species, O. bicolor and O. concolor. His gross un-
derestimation of specific diversity has been exposed by 
regional field studies in which three to five species of 
Oecomys have been documented in sympatry (Carleton 
et al. 1986, 2009; Woodman et al. 1991; Patton et al. 2000; 
Voss et al. 2001). Morphological defi nitions and distribu-
tional limits of the species recognized herein conform to 
the taxonomy presented in Musser and Carleton (1993, 
2005), as based on the authors’ personal examination 
of some 1,600 museum specimens and of all type speci-
mens except that of O. cleberi Locks (1981). Identifi ca-
tion of valid species and refi nement of their distributions 
still require much systematic research and basic biological 
inventory. The treatment of all species as monotypic is a 
pro forma concession to this imperfect understanding of 
Oecomys systematics.

Species of Oecomys may be distinguished based on 
unique combinations of morphological traits, the most 
important of which include size; pelage color, especially 
distinctiveness of the dorsal- ventral contrast; fur texture 
and length; relative length of tail and development of a 
modest caudal pencil or tuft; pronouncement of supra-
orbital and temporal ridging; relative width of the zygo-
matic plate and expression of the dorsal notch; length and 
shape of the incisive foramina; presence and size of the 
subsquamosal and postglenoid foramina; condition of 

tract. Those that have been studied exhibit a complex glans 
penis, with a large medial bacular mound and smaller 
lateral bacular mounds; have a complete assortment of 
male accessory reproductive glands, including one pair of 
preputial glands; possess a unilocular- hemiglandular gas-
tric morphology; and lack the gall bladder (Hooper and 
Musser 1964; Carleton 1973; Voss and Linzey 1981; Voss 
and Carleton 1993; Weksler 2006).

No long- term, autecological study is available for any 
species of Oecomys. Furthermore, correspondence of past 
natural history and ecological reports on O. “bicolor” or 
O. “concolor,” sensu Hershkovitz (1960), to a currently 
recognized species must be cautiously interpreted. In gen-
eral, species are nocturnal, and individuals are typically as-
sociated with tropical lowland rainforest and numerous mi-
crohabitats in that broad classifi cation, whether primary or 
secondary. Hershkovitz (1960) viewed Oecomys as the ory-
zomyine most specialized for arboreal life, a characteriza-
tion sustained by collecting surveys, canopy- trapping, and 
nocturnal head- lamp observations, all of which attest to the 
superior scansorial abilities of its members (Handley 1976; 
Malcolm 1991; Patton et al. 2000; Voss et al. 2001). Linares 
(1998) characterized all species of Venezuelan Oecomys as 
frugivorous and granivorous; Voss et al. (2001) provision-
ally assigned Oecomys to the arboreal granivore/frugivore 
guild, but admitted that no detailed dietary investigations 
have been published to support their conjecture.

Species of Oecomys and the thomasomyine Rhipidomys 
superfi cially resemble one another and may be diffi cult to 
distinguish in the fi eld where similar- sized members of the 
two genera co- occur. Several external differences serve to 
separate adults of the two genera in most instances, nota-
bly coloration of the dorsal surface of the hindfeet (darker 
over the metatarsum in Rhipidomys), length of the tail 
pencil (caudal pilosity and terminal pencil more strongly 
expressed in Rhipidomys), and number of mammae (three 
pairs in Rhipidomys, which lacks the pectoral pair found 
in Oecomys) (Thomas 1917d; Voss 1993; Patton et al. 
2000; Voss et al. 2001).

synonyms:
Mus: Pictet and Pictet, 1844:64; part (description of cinna-

momeus); not Mus Linnaeus.
Hesperomys: Wagner 1845a:147; part (description of con-

color); not Hesperomys Water house.
Oryzomys: J. A. Allen and Chapman, 1893:212; part (descrip-

tions of speciosus and trinitatis); not Oryzomys Baird.
Rhipidomys: E.- L. Trouessart, 1897:520; part (listing of 

bicolor); not Rhipidomys Tschudi.
Oryzomys (Oecomys) Thomas, 1906c:444; type species 

Rhipidomys benevolens Thomas, 1901 [= Hesperomys 
bicolor Tomes, 1860], by original designation.

Oecomys: Thomas, 1909:379; fi rst usage as genus.
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body; dorsal pelage ochraceous brown to pale tawny 
generally bright in tone and showing more grayish 
over forequarters, slightly longer (5– 7 mm over middle 
rump); ventral pelage grayish; incisive foramina notice-
ably widest toward the rear, the posterior ends blunt 
and anterior ends sharp. . . . . . Oecomys sydandersoni

4. Size large (HFL ≈ 27– 29 mm, ONL ≈ 33– 35 mm, CLM 
≈ 5.1– 5.5 mm); pelage thick, long, and richly luxuriant; 
interorbital region wide (IOB ≥ 6 mm), with conspicu-
ous supraorbital shelves and distinct postorbital pro-
cesses; tegmen tympani well developed, securely over-
lapping squamosal  . . . . . . . . . . . . . . . . . .Oecomys rex

4′. Size small to large; pelage short to long, coarse to soft 
in texture; interorbital region narrower (IOB usually 
≤ 6 mm), supraorbital shelves moderate to strongly 
developed, without postorbital pro cesses; tegmen 
tympani reduced, sometimes contacting but not over-
lapping squamosal, postglenoid foramen medium to 
large  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

5. Size small (HFL ≈ 18– 23 mm, ONL ≈ 23– 28 mm , CLM 
≈ 3.2– 4.0); underparts typically all white, bright in 
tone, dorsal- ventral pelage contrast well defi ned; tail 
relatively short (TL ≈ 105– 110% of HBL), caudal hairs 
long, obscuring distal scale rows and forming a penicil-
late or tufted tip  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

5′. Size medium to large (HFL usually ≥ 23 mm, ONL usu-
ally ≥ 27 mm, CLM ≥ 4.0); under parts variable, dull 
white to some shade of grayish white, dorsal- ventral 
contrast variably delineated  . . . . . . . . . . . . . . . . . . . . 7

6. Cranium and toothrow diminutive (ONL ≤ 25.0 mm, 
CLM ≈ 3.2– 3.4 mm); dorsal pelage moderately long for 
body size (6– 8 mm over the middle rump); terminal tail 
tuft longer, better developed; alisphenoid struts usually 
present  . . . . . . . . . . . . . . . . . . . . . . . . Oecomys rutilus

6′. Cranium and toothrow more robust (ONL ≥ 25.0 mm, 
CLM ≈ 3.6– 4.0 mm); dorsal pelage short for body 
size (3– 6 mm over the middle rump); terminal tail tuft 
shorter, less conspicuous; alisphenoid struts usually ab-
sent. . . . . . . . . . . . . Oecomys bicolor/Oecomys cleberi

7. Size medium (HFL ≈ 22– 26 mm, ONL ≈ 27– 31 mm, 
CLM ≈ 4.0– 4.6)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

7′. Size medium large to large (HFL ≈ 26– 31 mm, ONL ≈ 
30– 37 mm, CLM ≈ 4.6– 5.6) . . . . . . . . . . . . . . . . . . . 11

8. Dorsal pelage soft, dense, and long (9– 12 mm over mid-
dle rump), caudal hairs long, obscuring scale pattern 
and forming a conspicuous terminal tuft  . . . . . . . . . . 9

8′. Dorsal pelage shorter (5– 8 mm over the middle rump), 
texture coarser; under parts typically pure white, 
sharply contrasting with bright orange- brown dorsum 
and ochraceous fl anks; tail absolutely and relatively 
long (TL ≈ 118% of HBL), with short caudal hairs and 
indistinct terminal pencil  . . . . . . . . Oecomys speciosus

the tegmen tympani; presence or absence of alisphenoid 
struts; and the carotid arterial pattern. Chromosomal dif-
ferences promise to be a useful tool for discriminating 
species, but many more forms need to be surveyed (A. L. 
Gardner and Patton 1976; Patton et al. 2000; Andrades- 
Miranda, Oliveira, Zanchin et al. 2001; A. F. B. Andrade 
and Bonvicino 2003; Langguth et al. 2005; C. C. Rosa 
et al. 2012). Descriptions in the species accounts do not 
repeat traits that are generally characteristic of the genus, 
as reviewed earlier. “Smaller than” and “larger than” 
comparative statements in the following descriptions 
refl ect the ordering of select external and cranial dimen-
sions (Table 1).

KEY TO THE SPECIES OF OECOMYS (VARIABLE 
ABBREVIATIONS: CLM, CORONAL LENGTH OF 
MAXILLARY TOOTHROW, M1– M3; HBL, LENGTH 
OF HEAD AND BODY; HFL, LENGTH OF HIND FOOT 
INCLUDING CLAW; IOB, LEAST INTERORBITAL 
BREADTH; ONL, OCCIPITONASAL LENGTH; TL, 
LENGTH OF TAIL; ALSO SEE TABLE 1):
1. Carotid circulatory pattern derived (sphenofrontal fora-

men and squamosoalisphenoid groove absent, stapedial 
foramen minute or absent)  . . . . . . . . . . . . . . . . . . . . . 2

1′. Carotid circulatory pattern complete (sphenofrontal fo-
ramen and squamosoalisphenoid groove present, stape-
dial foramen small but present)  . . . . . . . . . . . . . . . . . 4

2. Dorsal pelage predominantly gray to grayish buff, with 
a buffy to ochraceous lateral stripe; pelage moderately 
long for the genus (≈7– 9 mm over middle rump); ali-
sphenoid struts typically absent; interorbit narrower 
(IOB ≤5.1 mm), supraorbital shelves weakly defi ned for 
the genus; palatal bridge short, terminating about the 
level of the posterior M3s, posterolateral palatal pits 
simple . . . . . . . . . . . . . . . . . . . . . . . Oecomys mamorae

2′. Dorsal pelage ochraceous brown to rufous brown, 
without distinct lateral stripe; pelage shorter (≤5– 7 mm 
over middle rump); alisphenoid struts typically present; 
interorbit broader (IOB ≥5.1 mm), supraorbital shelves 
moderately developed as per genus; palatal bridge long, 
projecting notably beyond M3s, posterolateral palatal 
pits pronounced  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

3. Size larger (HFL ≈ 26– 30 mm, ONL ≈ 31– 34 mm, CLM 
≈ 4.8– 5.2 mm); tail notably longer than head and body; 
dorsal pelage more uniformly rufous brown and darker 
in tone, shorter in length (4– 5 mm over middle rump); 
ventral pelage usually dull white, dorsal- ventral con-
trast more apparent; incisive foramina evenly curving, 
widest near their middle with the anterior and posterior 
ends acutely pointed . . . . . . . . . . . . Oecomys concolor

3′. Size smaller (HFL ≈ 22– 26 mm, ONL ≈ 28– 31 mm, 
CLM ≈ 4.4– 4.8 mm); tail slightly longer than head and 
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Oecomys paricola: Musser and Carleton, 1993:716; part 
(auyantepui allocated as synonym without indication of 
rank).
description:  Similar in body size to O. paricola and 

O. phaeotis (Table 1), larger than O. rutilus and O. bicolor, 
the two smallest- bodied species in genus, and appreciably 
smaller than all other congeners. Luxuriant pelage soft, 
dense, and long (10– 12 mm over middle rump), with de-
marcation between dorsal and ventral pelage sharp. Dorsal 
fur rich ochraceous tawny (nearly orange brown) in most 
specimens, but darker— brownish tawny— in others; tops of 
hind feet dark brown to tip of digits. Ventral pelage typically 
grayish white (hairs with gray bases and white tips), or un-
commonly with rich ochraceous overwash of gray bases; in 
some specimens, chin and throat pure white, in others white 
strip extends along midline from throat to groin. Tail only 
slightly longer than combined head and body (TL ≈ 106% 
of HBL) and dark brown on all surfaces; caudal hairs long, 
typically obscuring distal scale rows and forming conspicu-
ous tuft at tip (6– 10 mm long per Voss et al. 2001).

Skull small and compact, with relatively short rostrum 
and narrow interorbit. Conspicuous supraorbital ridges 
outline interorbital and postorbital regions and sweep cau-
dad to join distinct temporal beading. Zygomatic arches 
narrower rostrally and wider toward braincase; zygomatic 
plates relatively narrow and dorsal notches shallow. Inci-
sive foramina moderately long and broad, their posterior 
margins situated about even with anterior rim of fi rst 
molars. Pair of prominent posterolateral palatal pits and 
smaller foramina adorn bony palate behind molars. Me-
sopterygoid fossa wide and U-shaped at anterior margin, 
its roof entirely osseous. Strong alisphenoid struts present 
(Voss et al. 2001), and carotid circulatory plan primitive 
(pattern 1 of Voss 1988). Posterolateral wall of braincase 
bears postglenoid foramen but no subsquamosal fenestra. 
Ectotympanic bullae small, in ventral view exposing much 
of medial periotic.

distribution:  Southeastern Venezuela (Bolívar), the 
Guianas, and north- central Brazil (Amazonas, Amapá)— 
the Guiana subregion of Amazonia; known elevational 
range from sea level to about 1,100 m.

selected localit ies  (Map 203; from Voss et al. 
2001, except as noted): BRAZIL: Amapá, Serra do Navio; 
Amazonas, 80 km N of Manaus. FRENCH GUIANA: 
Paracou; Trois Sauts. GUYANA: Cuyuni- Mazaruni, 
Kartabo, Cuyuni River; Upper Takutu– Upper Essequibo, 
5 km SE of Surama. SURINAM: Sipaliwini, Avanavero Falls, 
Kabalebo River (RMNH 21733); Brokopondo, Browns-
berg Nature Park, 7 km S and 18.5 km W of Afobakka 
(CM 54055). VENEZUELA: Bolívar, Auyan- tepuí, south 
slope, Río Caroni (type locality of Oecomys auyantepui 
Tate).

9. Tail relatively short (TL ≈ 107% of HBL); alisphenoid 
struts typically present; subsquamosal fenestra oc-
cluded. . . . . . . . . . . . . . . . . . . . . .Oecomys auyantepui

9′. Alisphenoid struts typically absent; subsquamosal fe-
nestra open . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

10. Under parts typically grayish white; tail absolutely and 
relatively long (TL ≈ 117% of HBL). . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oecomys paricola

10′. Under parts typically dull white; tail relatively short 
(TL ≈ 105% of HBL)  . . . . . . . . . . . .Oecomys phaeotis

11. Dorsal pelage shorter (5– 10 mm over middle rump) 
and moderately soft  . . . . . . . . . . . . . . . . . . . . . . . . . 12

11′. Dorsal pelage longer (10– 14 mm over middle rump), 
very dense and palpably soft to touch. . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . Oecomys trinitatis complex

12. Size large (HFL ≥ 28 mm, ONL ≥ 34 mm, CLM ≥ 
5.2 mm), dorsal pelage medium in length (8– 10 mm 
over middle rump), pelage somber in tone with dark 
grayish venter, tail moderately longer than head and 
body (TL ≈ 118% of HBL) . . . . . . . Oecomys superans

12′ Size medium large (HFL ≤ 28 mm, ONL ≤ 34 mm, 
CLM ≤ 5.1 mm), dorsal pelage short (5– 7 mm over 
 middle rump), pelage brighter in tone with white to 
grayish white venter, tail notably longer than head 
and body (TL ≈ 123% of HBL)  . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oecomys roberti

13. Size medium large (HFL ≈ 25– 27 mm, ONL ≈ 30– 
32 mm, CLM ≈ 4.6– 4.8 mm), confi ned to lower eleva-
tions in mountains of northeastern Colombia and north-
ern Venezuela  . . . . . . . . . . . . . . . . . Oecomys fl avicans

13′. Size medium large (HFL ≈ 26– 29 mm, ONL ≈ 31– 
33 mm, CLM ≈ 4.8– 5.2 mm), distribution in greater 
Amazonia and trans- Andean forests of lower Central 
America and northwestern South America . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .Oecomys trinitatis

13′′. Size large (HFL ≈ 28– 30 mm, ONL ≈ 32– 34 mm, 
CLM ≈ 5.0– 5.2 mm), confi ned to Atlantic Forest region 
of southeastern Brazil . . . . . . . . . . Oecomys catherinae

Oecomys auyantepui Tate, 1939
Guianan Oecomys

synonyms:
Oecomys auyantepui Tate, 1939:193; type locality “south 

slopes of Mt. Auyan- tepui, Caroni River, [Bolívar,] Ven-
ezuela, 3500 feet.”

Oryzomys auyantepui: Goodwin, 1953:302; name combi-
nation.

Oryzomys concolor speciosus: Hershkovitz, 1960:553; 
part (auyantepui allocated as full synonym, invalid as 
subspecies).

Oryzomys trinitatis auyantepui: Cabrera, 1961:407; name 
combination.
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Hesperomys (Rhipidomys) bicolor: Thomas, 1884:448; name 
combination (tentative subgeneric referral of species).

Rhipidomys bicolor: E.- L. Trouessart, 1897:520; name com-
bination.

Rhipidomys dryas Thomas, 1900c:271; type locality 
“Paramba, [Imbabura,] N. Ec ua dor. Alt. 1100 m.”

Rhipidomys benevolens Thomas, 1901d:369; type locality 
“Chimate, Upper Beni River, [La Paz,] Bolivia, 68° W., 
15° S.; alt. 700 m.”

Rhipidomys rosilla Thomas, 1904d:35; type locality “La 
 Union, Lower Orinoco,” Bolívar, Venezuela.

[Oryzomys (Oecomys)] bicolor: Thomas, 1906c:445; name 
combination.

Oryzomys (Oecomys) benevolens: Thomas, 1906c:445; name 
combination.

Oryzomys (Oecomys) dryas: Thomas, 1906c:445; name com-
bination.

[Oryzomys (Oecomys)] rosilla: Thomas, 1906c:445; name 
combination.

Oecomys nitedulus Thomas, 1910d:505; type locality “Lower 
Essequibo, 13 miles from mouth,” Essequibo Islands- West 
Demerara, Guyana.

Oecomys bicolor: Osgood, 1914b:161; fi rst use of current 
name combination.

Oecomys milleri J. A. Allen, 1916c:523; type locality “Barão 
Malgaço [Barão de Malgaço], Matto Grosso [now Rondô-
nia], Brazil.”

Oecomys fl orenciae J. A. Allen, 1916c:524; type locality 
“Florencia (altitude 675 feet), Rio Caquetá drainage, 
[Caquetá,] southwestern Colombia.”

Oecomys trabeatus G. M. Allen and Barbour, 1923:262; type 
locality “Rio Jesusito, [Darién,] eastern Panama.”

Oecomys bicolor: Gyldenstolpe, 1932a:39; name combina-
tion (dryas allocated as full synonym without indication 
of rank).

Oecomys rosilla: Gyldenstolpe, 1932a:39; name com bi-
nation.

Oecomys benevolens: Gyldenstolpe, 1932a:40; name com-
bination.

Oecomys endersi Goldman, 1933:525; type locality “Barro 
Colorado Island, Canal Zone [now Panamá province], 
Panama.”

Oecomys phelpsi Tate, 1939:194; type locality “south slope 
Mt. Auyan- tepui, 3500 feet,” Bolívar, Venezuela.

Oryzomys [(Oecomys)] benevolens: Ellerman, 1941:357; 
name combination.

Oryzomys [(Oecomys)] fl orenciae: Ellerman, 1941:358; 
name combination.

Oryzomys [(Oecomys)] milleri: Ellerman, 1941:358; name 
combination.

Oryzomys [(Oecomys)] nitedulus: Ellerman, 1941:358; name 
combination.

subspecies :  In resurrecting O. auyantepui to species, 
Voss et al. (2001) provided no evidence for defi nable sub-
species; we provisionally regard the species as monotypic.

natural history:  At the type locality in Venezu-
ela (Auyantepui, 3500 ft), Tate (1939) merely noted the 
habitat as humid forest. In French Guiana, specimens  were 
obtained in primary lowland forest, both in well- drained 
sites and in creekside or swampy settings, mostly in arbo-
real trap- sets (lianas, canopy platforms) but rarely on the 
ground (Voss et al. 2001).

remarks :  Populations of auyantepui are clearly dis-
tinct from those of O. concolor or O. trinitatis, the species 
under which it was earlier synonymized (Cabrera 1961; 
Hershkovitz 1960), and the taxon was returned to specifi c 
status by Voss et al. (2001). However, its level of relation-
ship and nomenclatural status with regard to O. paricola 
(a synonym per Musser and Carleton 1993) and to O. pha-
eotis require further investigation. The geographic range of 
O. auyantepui, as so far known, is limited to the Guiana 
subregion of Amazonia, its distribution congruent with the 
ranges of O. rex and O. rutilus.

Oecomys bicolor (Tomes, 1860)
White- bellied Oecomys

synonyms :
Hesperomys bicolor Tomes, 1860a:217; type locality “Gual-

aquiza,” Rio Gualaquiza, 885 m, Morona- Santiago, Ec-
ua dor.

Map 203    Selected localities for Oecomys auyantepui (●). Contour line = 2,000 m.
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(hairs self- colored) in the majority of specimens examined; 
variations include ventral hairs with white bases and buff 
to ochraceous tips, imparting pale wash to white ground 
color, or white over belly and chest with varying suffusion 
of gray- based hairs toward sides. Short tail all brown, and 
caudal hairs notably long for small size of species, typically 
obscuring scale rows and forming short but discrete tuft at 
tip (hairs extend 5– 7 mm beyond tip).

Skull stoutly built for its compact size, with short rostrum, 
narrow interorbit with fi nely beaded supraorbital ledges, and 
relatively infl ated braincase. Temporal ridges weakly defi ned 
and become obsolete over posterior braincase. The zygo-
matic arches slightly narrower rostrally and slightly wider to-
ward braincase; zygomatic plates narrow and dorsal notches 
shallow. Incisive foramina relatively long and narrow, their 
posterior margins situated about even with anterior margin 
of fi rst molars. Pair of prominent posterolateral palatal pits 
adorns bony palate; mesopterygoid fossa wide and U-shaped 
at anterior margin; roof entirely osseous. Postglenoid fora-
men and subsquamosal fenestra present and spacious. Ali-
sphenoid struts commonly absent, but occurrence highly 
variable within species as currently defi ned; carotid circula-
tory plan complete (pattern 1 of Voss 1988). Ectotympanic 
bullae small, exposing much of medial periotic.

distribution:  Lowlands of trans- Andean rainfor-
ests (eastern Panama to western Ec ua dor) and greater Am-
azonia (eastern Colombia and central Venezuela, through 
the Guianas, eastern Peru and Ec ua dor, to eastern Bolivia 
and south- central Brazil); known elevational range from 
sea level to 1,537 m, most locality rec ords falling between 
sea level and 800 m.

selected localit ies  (Map 204): BOLIVIA: Beni, 
Las Peñas (Anderson 1997); La Paz, Chimate (type locality 
of Rhipidomys benevolens Thomas); Santa Cruz, Ayacucho 
(Anderson 1997), 2.5 km NE of El Refugio, Parque Nacio-
nal Noel Kempff Mercado (Carleton et al. 2009). BRA-
ZIL: Acre, Nova Vida, right bank Rio Juruá (Patton et al. 
2000); Amapá, Serra do Navio (Voss et al. 2001); Amazo-
nas, Colocação Vira- Volta, left bank Rio Juruá (Patton et al. 
2000); Distrito Federal, 20 km S of Brasília (OMNH 17482, 
17483); Mato Grosso, 264 km N of Xavantina, Serra do 
Roncador Base Camp (BM 81.385– 81.388); Mato Grosso 
do Sul, Urucum de Corumbá (FMNH 26806); Pará, Capim 
(AMNH 188963), Gonotire, Rio Fresco at confl uence 
with Rio Xingu (MZUSP 1298, 1301); Rondônia, Barão 
de Malgaço (type locality of Oecomys milleri J. A. Allen). 
COLOMBIA: Amazonas, Río Apaporis, Ina Gaje, Río Pa-
coa (FMNH 57237, 57239); Boyacá, Arauca, Río Covaria 
(FMNH 92524); Caquetá, Florencia, Río Bodoquera (type 
locality of Oecomys fl orenciae J. A. Allen). EC UA DOR: 
Imbabura, Paramba, Río Mira (type locality of Oryzomys 
(Oecomys) bicolor occidentalis Hershkovitz, replacement 

Oryzomys [(Oecomys)] rosilla: Ellerman, 1941:359; name 
combination.

Akodon (Chalcomys) aerosus: Tate, 1945:316; part 
(restriction of type specimen, phelpsi allocated as 
synonym).

Oryzomys (Oecomys) bicolor trabeatus: Hershkovitz, 1960: 
533; name combination (endersi allocated as full synonym, 
invalid as subspecies).

Oryzomys (Oecomys) bicolor occidentalis Hershkovitz, 1960: 
533; replacement name for Rhipidomys dryas Thomas, 
1900, preoccupied by Oryzomys dryas Thomas (now =  
Microryzomys minutus).

Oryzomys bicolor bicolor: Hershkovitz, 1960:535 name 
combination (fl orenciae, milleri, nitedulus, and rosilla al-
located as full synonyms, invalid as subspecies).

Oryzomys bicolor phaeotis: Hershkovitz, 1960:540; part (be-
nevolens allocated as full synonym, invalid as subspecies).

Oryzomys bicolor bicolor: Cabrera, 1961:403; name com-
bination (dryas allocated as full synonym, invalid as sub-
species).

Oryzomys bicolor benevolens: Cabrera, 1961:403; name 
combination.

Oryzomys bicolor fl orenciae: Cabrera, 1961:403; name com-
bination.

Oryzomys bicolor milleri: Cabrera, 1961:403; name com-
bination.

Oryzomys bicolor nitedulus: Cabrera, 1961:404; name 
combination.

Oryzomys bicolor rosilla: Cabrera, 1961:404; name com-
bination.

Oryzomys marmosurus guianae: Cabrera, 1961:405; part 
(phelpsi questionably listed as synonym).

Oecomys bicolor: Musser and Patton, 1989:6; name combi-
nation (restriction of type specimen, provisional alloca-
tion of phelpsi as synonym without indication of rank).

Oecomys bicolor: Musser and Carleton, 1993:716; name 
combination (benevolens, dryas [of Thomas, 1900], 
endersi, fl orenciae, milleri, nitedulus, occidentalis, ros-
illa, and trabeatus listed as synonyms without indication 
of rank).
description:  Recognizable chiefl y by small size (av-

eraging only larger than O. rutilus), combined with white 
under parts and relatively short tail (TL ≈ 105– 110% of 
HBL) that bears moderate terminal tuft. Pelage dense and 
felt- like, somewhat crisp to touch, and short compared 
with body size (3– 6 mm over middle rump); demarcation 
between dorsal and ventral pelage sharp. Dorsal fur ranges 
from rich ochraceous tawny (nearly orange brown) to ru-
fous brown, fi nely mixed with dark brown over middle 
dorsum and becoming slightly paler along lower sides of 
head and body, a bright buffy gray. Darker dorsum sharply 
set off from bright ventral pelage, which is uniformly white 
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occidentalis) in par tic u lar warrant attention. As recorded 
by Hershkovitz (1960) and affi rmed by our own mu-
seum research, a wide geographic hiatus separates these 
trans- Andean forms, described from Panama and north-
western Ec ua dor, from the core distribution of O. bicolor
in Amazonia (Map 204), in spite of ample inventory in 
northern Colombia and northwestern Venezuela where 
other Oecomys have been recovered (e.g., O. fl avicans, 
O. speciosus). In addition, Patton et al. (2000) identifi ed 
a small, white- bellied form in sympatry with O. bicolor
in western Brazil; the status of this indeterminate form 
invites resolution.

The karyotype has a diploid number of 80, with a high 
proportion of biarmed chromosomes (FN = 140; A. L. Gard-
ner and Patton 1976; Patton et al. 2000).

Oecomys catherinae Thomas, 1909
Atlantic Forest Oecomys

synonyms:
Mus cinnamomeus Pictet and Pictet, 1844:64; type locality, 

Brazil, Bahia (name preoccupied by Mus cinnamomeus
Lichtenstein, 1830, a Trinomys [Echimyidae]).

Oecomys catherinae Thomas, 1909:234; type locality “Jo-
inville, Santa Catherina [Santa Catarina], S. Brazil.”

Oryzomys [(Oecomys)] catherinae: Ellerman, 1941:357; 
name combination.

Oecomys cinnamomeus: Moojen, 1952b:53; name combi-
nation.

Oryzomys subfl avus: Hershkovitz, 1960:543; part (cath-
erinae allocated as full synonym); not subfl avus Wagner.

Oryzomys concolor bahiensis Hershkovitz, 1960:561; type 
locality “Fazenda Almada, Ilhéus, Bahía, Brazil.”

Oryzomys catherinae catherinae: Cabrera, 1961:404; name 
combination.

name for Rhipidomys dryas Thomas); Morona- Santiago, 
Gualaquiza (type locality of Hesperomys bicolor Tomes); 
Sucumbios, Santa Cecilia (KU 135116, 135153). FRENCH 
GUIANA: Nouragues (Voss et al. 2001). GUYANA: Esse-
quibo Islands- West Demerara, 13 mi from mouth of Lower 
Essequibo (type locality of Oecomys nitedulus Thomas); 
Upper Takutu– Upper Essequibo, 5 km SE of Surama (Voss 
et al. 2001). PERU: Junín, Chanchamayo (BM 5.11.2.16, 
FMNH 29453); Loreto, San Jacinto (KU 158191), Boca Río 
Peruate, Río Amazonas (FMNH 88940– 88943); Madre de 
Dios, Reserva Cuzco Amazonico, 14 km E of Puerto Maldo-
nado (KU 144302– 144304); San Martín, Yurac Yacu (BM 
27.1.1.122– 27.1.1.124). SURINAM: Sipaliwini, Oelema-
rie (CM 76862– 76866); Paramaribo, Paramaribo (USNM 
319963– 319967). VENEZUELA: Amazonas, Tamatama, 
Río Orinoco (Handley 1976); Aragua, Estación Biológica 
Rancho Grande (AMNH 144851, KU 135127); Bolívar, La 
Unión (type locality of Rhipidomys rosilla Thomas), south 
slope Auyán- tepuí (type locality of Oecomys phelpsi Tate).

subspecies :  As  here defi ned, O. bicolor encom-
passes many ju nior synonyms and appreciable size and 
color variation. Whether such variation represents defi n-
able geographic races or the presence of additional valid 
species requires further investigation. In lieu of such stud-
ies, we provisionally treat O. bicolor as monotypic. Lin-
ares (1998) retained four subspecies for Venezuelan popu-
lations (O. b. bicolor, O. b. nitedulus, O. b. phelpsi, O. b. 
rosilla).

natural history:  Oecomys bicolor inhabits tropi-
cal evergreen forest, both primary and secondary and in 
seasonally inundated vegetation (várzea) and unfl ooded, 
upland forest (terra fi rme) (Handley 1966; Carleton et al. 
1986; Patton et al. 2000). Along the Rio Juruá, western 
Brazil, Patton et al. (2000) collected most specimens of 
O. bicolor in undisturbed várzea forest but some in terra 
fi rme; a majority  were captured in canopy traps (74%), 
some in traps placed in viny tangles about 2 m above 
ground and very few in ground sets. Pregnant females (lit-
ter size mode = 2, range: 1– 4) have been recorded through-
out the dry season and beginning of the rainy season 
(August– February; Patton et al. 2000). Perhaps more than 
any other Oecomys, individuals of O. bicolor have been 
documented from commensal settings, such as orchards, 
overgrown fi elds, and rustic dwellings (Hershkovitz 1960; 
Hutterer et al. 1995; Emmons et al. 2006).

remarks :  Of the species- group taxa that Hershko-
vitz (1960) associated under his polytypic view of O. bi-
color, three have been resurrected to species (O. paricola, 
O. phaeotis, O. rutilus— see Musser and Carleton 1993, 
2005; Voss et al. 2001). The contents presented  here also 
may be a complex of species. The status of taxa described 
from the Trans- Andean region (trabeatus, endersi, and 

Map 204    Selected localities for Oecomys bicolor (●). Contour line = 2,000 m.
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natural history:  Asfora et al. (2011) recorded 
the species as occurring in dense rainforest, open rainfor-
est, and semideciduous forest in a savanna- forest mosaic 
(i.e., gallery forest settings in the Cerrado biome).

remarks :  Hershkovitz (1960) erected his new sub-
species Oryzomys concolor bahiensis because he viewed 
Oecomys catherinae Thomas (1909) as well as Oecomys 
rex Thomas (1910) as a synonym of Oryzomys subfl avus
(now Cerradomys subfl avus sensu Weksler et al. 2006). 
With correction of this misidentifi cation (Musser and Car-
leton 2005) and because Mus cinnamomeus Pictet and 
Pictet is a ju nior homonym, O. catherinae assumes priority 
for Atlantic Forest populations.

Samples of O. catherinae from the Atlantic Forest and 
Cerrado riparian formations are closely related to, but ge ne-
tically well differentiated from, samples of O. trinitatis in the 
Amazon Basin (L. P. Costa 2003). The karyotype uniformly 
consists of 2n = 60 and displays minor variation in the num-
ber of autosomal arms (FN = 62/64) as based on broad geo-
graphic survey of chromosomal numbers (Asfora et al. 2011).

Oecomys cleberi Locks, 1981
Cleber’s Oecomys

synonym:
Oecomys cleberi Locks, 1981:1; type locality “Fazenda Agua 

Limpa, da Universidade de Brasília, Distrito Federal, Bra-
sil. Longitude: 45°54′W. Latitude: 15°57′S.”

Oecomys trinitatis: Musser and Carleton, 1993:717; part (ba-
hiensis, catherinae, and cinnamomeus listed as synonyms 
without indication of rank); not trinitatis J. A. Allen and 
Chapman.

Oecomys catherinae: Musser and Carleton, 2005:1137 (ba-
hiensis and cinnamomeus listed as synonyms without 
indication of rank).
description:  Specimens suggest slightly larger ver-

sion of O. trinitatis. Dorsal pelage lush and thick (12– 
14 mm), sleek in texture, brownish- orange to tawny chest-
nut in color, and bright in tone. General impression of under 
parts dark grayish- white, ventral hairs with dark to slate 
gray bases, usually tipped with white; variations include 
streaks or patches of buffy- tipped hairs on chest and/or ab-
domen and creamy hairs confi ned to throat. Demarcation 
between dorsum and ventrum weakly defi ned. Tail dusky 
brown all around for most of length, paler beneath toward 
base; caudal hairs short, revealing the fi ne scale rows and 
not forming discrete tuft.

Robust skull features relatively long and narrow ros-
trum, pronounced supraorbital shelves with free edge 
refl ected dorsally, and conspicuous temporal ridges that 
extend across braincase to occiput. Postglenoid foramen 
small, and subsquamosal fenestra tiny or absent. Incisive 
foramina relatively narrow and long, reaching level of an-
terior roots of upper fi rst molars. Roof of mesopterygoid 
fossa usually fully ossifi ed, sphenopalatine vacuities absent 
or minute. Alisphenoid struts commonly absent; carotid 
circulatory plan complete (pattern 1 of Voss 1988). Ecto-
tympanic bullae small, exposing much of medial periotic.

distribution:  Atlantic coast forests in southeastern 
Brazil (Paraíba southward to northern Santa Catarina) and 
along riverine forest into south- central Brazil (Goiás, Fed-
eral District, Mato Grosso do Sul) (see Fig. 3 in Asfora et al. 
2011); known elevational range sea level to 700 m.

selected localit ies  (Map 205; from Asfora 
et al. 2011, except as noted): BRAZIL: Paraíba, Maman-
guape; Alagoas, Ibateguara; Bahía, Fazenda Almada, Ilhéus 
(type locality of Oryzomys concolor bahiensis Hershkovitz); 
Goiás, Barra do Rio São Domingos (MZUSP 4012, 4020), 
Minaçu; Distríto Federal, 20 km S of Brasília (OMNH 
17487, 17488); Goiás, Caldas Nova; Espírito Santo, Águia 
Branca; Minas Gerais, Pirapitanga; Espírito Santo, Viana; 
Mato Grosso do Sul, Brasilândia; Rio de Janeiro, Cambuci, 
Mangaratiba; São Paulo, Parque Estadual Intervales; Santa 
Catarina, Joinville (type locality of Oecomys catherinae
Thomas).

subspecies :  Although bahiensis Hershkovitz has 
been recognized as a subspecies, knowledge of intraspecifi c 
variation is too poor to defend usage of subspecies at this 
stage of understanding; O. catherinae is provisionally re-
garded as monotypic (also see Asfora et al. 2011).

Map 205    Selected localities for Oecomys catherinae (●).
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remarks :  Locks (1981) critically contrasted her new 
form to O. bicolor and O. milleri (here considered another 
synonym of O. bicolor). Morphological evidence and analy-
sis of mtDNA cytochrome-b sequences affi liate O. cleberi
and O. bicolor as cognate species, the former apparently en-
demic to the Cerrado and a vicariant relative to the latter dis-
tributed across greater Amazonia (R. G. Rocha et al. 2012). 
R. G. Rocha et al. (2012) cautioned that past reports of O. 
bicolor from Cerrado localities might instead represent O. 
cleberi. Morphological discrimination of the two species and 
the distributional extent of O. cleberi require further study.

Oecomys concolor (Wagner, 1845)
Natterer’s Oecomys

synonyms:
Hesperomys concolor Wagner, 1845a:147; type locality 

“Flusse Curicuriari im nordwestlichen Brasilien” [= Brazil, 
Amazonas, Rio Curicuriari, a tributary of the upper 
Rio Negro, below São Gabriel (da Cachoeira), fi de Hersh-
kovitz 1960; also see Carleton et al. 2009:24].

Rhipidomys marmosurus Thomas, 1899d:378; type local-
ity “Maipures, Upper Orinoco,” Vichada, Colombia.

[Oryzomys (Oecomys)] marmosurus: Thomas, 1906c:445; 
name combination.

O[ecomys]. marmosurus: Thomas, 1910b:187; name com-
bination.

[Oryzomys (Orzyomys)] concolor: Tate, 1932e:3; name com-
bination, taxonomic history.

Oryzomys [(Oecomys)] marmosurus: Ellerman, 1941:358; 
name combination.

Oryzomys (Oecomys) concolor concolor: Hershkovitz, 1960: 
545– 546; name combination (marmosurus allocated as 
full synonym, invalid as subspecies).

Oecomys concolor: A. L. Gardner and Patton, 1976:13; 
fi rst use of current name combination.

Oecomys concolor: Musser and Carleton, 1993:716; name 
combination (marmosurus listed as synonym without 
indication of rank).
description:  Characterized by combination of 

medium- large size, relatively long tail (TL ≈ 118% of HBL), 
and short pelage (5– 7 mm over middle rump). Dorsal pel-
age varies from dull fulvous brown to brighter ochraceous- 
tawny, especially over shoulders and cheeks. Venter also 
varies, wholly dull white in most specimens, or some with 
strong overwash of buff- tipped to ochraceous- tipped hairs, 
or some with small to broad expanses of gray over middle 
abdomen; dorsal- ventral pelage contrast weakly defi ned in 
the last two conditions. Pinnae dark brown, usually con-
trasting with adjacent upper parts. Tail brown to dark 
brown all around for most of length, mottled beneath near 
base; short caudal hairs expose scale rows for most of tail 
length, without formation of terminal pencil.

description:  Small species, slightly larger than ex-
amples of O. bicolor and slightly smaller than those of O. 
paricola (Table 1). In general appearance, it recalls O. bi-
color, having pure white to pale cream under parts sharply 
contrasted to orange- brown upper parts and relatively 
short tail with modest terminal tuft. Cranial architecture 
also resembles O. bicolor, including possession of primi-
tive carotid circulatory plan (pattern 1 of Voss 1988); ali-
sphenoid struts usually absent. R. G. Rocha et al. (2012) 
provide additional description and comparisons with O. 
paricola and O. roberti, other species that cohabit Cerrado 
of south- central Brazil.

distribution:  Known from the southern Cerrado 
biome of Brazil based on four localities documented to date.

selected localit ies  (Map 206; from R. G. Ro-
cha et al. 2012, except as noted): BRAZIL: Mato Grosso, 
Fazenda São Luís, 30 km N of Barra do Garças; Distrito 
Federal, Fazenda Água Limpa, Universidade Federal de 
Brasília (type locality of Oecomys cleberi Locks); Minas 
Gerais, Fazenda Cafundó, 13 km NE of Nova Ponte; Mato 
Grosso do Sul, Fazenda Maringá, 54 km of Dourados.

subspecies :  Based on the few specimens (15) and 
few localities (4) so far known, O. cleberi is regarded as 
monotypic (R. G. Rocha et al. 2012).

natural history:  Locks (1981) reported the habi-
tat as riparian forest.

Map 206    Selected localities for Oecomys cleberi (●).
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Oecomys fl avicans (Thomas, 1894)
Tawny Oecomys

synonyms:
Oryzomys fl avicans Thomas, 1894b:351; type locality “Me-

rida, [Mérida,] Venezuela.”
Oryzomys fl avicans illectus Bangs, 1898:164; type locality 

“Pueblo Viejo, [Sierra Nevada de Santa Marta, Magda-
lena,] Colombia, altitude 8000 ft.”

Oecomys mincae J. A. Allen, 1913c:603; type locality “Minca 
(altitude 2000 feet), Santa Marta region, [Magdalena,] 
Colombia.”

Oryzomys fl avicans fl avicans: Gyldenstolpe, 1932a:22; name 
combination.

Oecomys illectus: Gyldenstolpe, 1932a:42; name combina-
tion, elevation to species.

Oryzomys [(Oecomys)] mincae: Ellerman, 1941:358; name 
combination.

O[ryzomys] fl avicens: Goodwin, 1953:310; spelling lapsus 
for fl avicans.

Oryzomys (Oecomys) concolor concolor: Hershkovitz, 1960: 
545– 547; name combination (fl avicans, illectus, and min-
cae allocated as full synonyms, invalid as subspecies).

Oryzomys trinitatis fl avicans: Cabrera, 1961:407; name 
combination.

Oryzomys trinitatis illectus: Cabrera, 1961:408; name com-
bination.

Oecomys fl avicans: Musser and Carleton, 1993:716; fi rst 
use of current name combination (illectus and mincae al-
located as synonyms without indication of rank).
description:  Medium large in body size (e.g., 

larger than O. paricola and O. specious but smaller than 
O. trinitatis and O. superans). Dorsal pelage soft, dense, 
and moderately long (8– 10 mm over middle rump); head 

Skull with moderately prominent supraorbital ridges, 
with distinct interorbital constriction and posteriorly di-
verging supraorbital shelves (cuneate shape). Incisive fo-
ramina relatively narrow, their anterior and posterior ends 
acute, gently curving along lateral edges and widest near 
middle. Bony palate noticeably projecting beyond poste-
rior margins of M3s, as in most oryzomyines; posterolat-
eral palatal pits well developed, typically consisting of one 
large pit with interior perforations plus one or two super-
numerary foramina. Alisphenoid struts typically present 
(Carleton et al. 2009), and carotid circulatory plan derived 
(pattern 3 of Voss 1988).

distribution:  Lowland rainforest to the north of the 
Rios Amazonas- Solimões in northwestern Brazil and to the 
south of the Río Orinoco in eastern Colombia and southern 
Venezuela; known elevational range sea level to 400 m.

selected localit ies  (Map 207; from Carleton 
et al. 2009, except as noted): BRAZIL: Amazonas, Ilha das 
Onças, left bank Rio Negro, Macaco, left bank Rio Jaú, Rio 
Curicuriari below São Gabriel da Cachoeira (type locality of 
Hesperomys concolor Wagner), Rio Uaupés, opposite Ta-
huapunta, Yavanari, right bank Rio Negro; Roraima, Rio 
Uraricoera. COLOMBIA: Meta, Los Micos, 18 km SW of 
San Juan de Arama; Vichada, Maipures, middle Río Orinoco 
(type locality of Rhipidomys marmosurus Thomas). VENE-
ZUELA: Amazonas, Belén, Río Cunucunuma, Boca Mavaca, 
68 km SE of Esmeralda, 12 mi W of Río Jawasu, left bank 
Río Casiquiare, San Juan, Río Manapiare, Tamatama, Río 
Orinoco; Apure, Hato Caribén, 60 km NE of Puerto Páez, 
Río Cinaruco.

subspecies :  Carleton et al. (2009) provided no evi-
dence for subspecifi c divisions within O. concolor.

remarks :  The epithet concolor Wagner (1845a) was a 
forgotten name in oryzomyine taxonomy until Tate (1932e) 
tentatively identifi ed it as a species of Oryzomys and Hersh-
kovitz (1960) recognized it as a member of Oecomys. The 
highly variable morphology and pantropical range of O. 
concolor as defi ned by Hershkovitz refl ected its composite 
nature, which embraced entirely or partly at least nine valid 
species among his synonyms (O. auyantepui, O. catheri-
nae, O. concolor, O. fl avicans, O. mamorae, O. roberti, 
O. speciosus, O. superans, O. trinitatis, as per Musser and 
Carleton, 2005). Among species of Oecomys, the derived 
circulatory plan of O. concolor is shared only with O. 
mamorae and O. sydandersoni and offers a morphologi-
cal basis to hypothesize their closer relationship (Weksler 
2006; Carleton et al. 2009). The geographic occurrence 
of O. concolor proper is confi ned to the Rio Negro West 
subregion of northern Amazonia, an area of endemism de-
lineated from phylogeographic and distributional studies 
of neotropical birds (Cracraft and Prum 1988; Stotz et al. 
1996).

Map 207    Selected localities for Oecomys concolor (●). Contour line = 2,000 m.
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montane and montane zones; it is occasionally numerous 
in agricultural settings such as cafetales.

remarks :  Cabrera (1961) arranged fl avicans as a sub-
species of trinitatis, but the two forms occur in sympatry or 
altitudinal parapatry in the coastal ranges of northern Ven-
ezuela. Morphological differences between the two are slight: 
specimens of O. fl avicans typically have a brighter tawny dor-
sum and fl anks (usually darker brown in O. trinitatis), with 
a whitish venter (usually some shade of gray in O. trinitatis), 
and average smaller in external and cranial dimensions (Table 
1), in par tic u lar length of the molar row (CLM usually 
< 5 mm in O. fl avicans; CLM usually ≥ 5 mm in O. trinitatis).

Oecomys mamorae (Thomas, 1906)
Mamore Oecomys

synonyms:
Oryzomys (Oecomys) mamorae Thomas, 1906c: 445; type 

locality “Mosetenes, Upper Mamoré, Yungas, [Cocha-
bamba,] Bolivia”; but see Remarks.

Oecomys mamorae: Osgood, 1916b:206; fi rst use of cur-
rent name combination.

Oryzomys [(Oecomys)] mamorae: Ellerman, 1941:358; name 
combination.

Oryzomys mamorae mamorae: Cabrera, 1961:405; name 
combination.

Oryzomys concolor roberti: Hershkovitz, 1960:559; part (ma-
morae allocated as full synonym, invalid as subspecies).

Oecomys concolor roberti: S. Anderson, 1985:12; part (ma-
morae listed as full synonym, invalid as subspecies).
description:  Combination of medium- large size, 

absolutely and relatively long tail (Table 1), and moder-
ately long pelage (7– 9 mm) characterizes examples of O. 
mamorae. Dorsal pelage generally medium buffy brown, 

and back bright ochraceous tawny that transforms to rich 
ochraceous lateral line along sides of body. Ventral pelage 
typically dull white spattered with buff in some individu-
als, with encroachment of basally gray hairs over middle 
abdomen; demarcation between bright lateral line and 
whitish venter sharp, with ochraceous tones wash along 
borders of ventral fur in some specimens. Tail longer than 
combined head and body (tail length ≈ 115% of head and 
body length), brown on top, sides and all around distal 
one- fourth but pale brown below; caudal hairs short, re-
vealing scale rows, without formation of tuft at tip.

Skull chunky, with relatively short rostrum and nar-
row interorbit. Distinct supraorbital ridges outline inter-
orbital and postorbital margins and sweep caudad to join 
prominent temporal ridges. Zygomatic arches converge 
little toward rostrum; zygomatic plates broad and dorsal 
notches moderately incised. Incisive foramina moderately 
long and impressively broad, their posterior margins 
situated anterior to molar rows. A pair of large postero-
lateral palatal pits marks each side of bony palate be-
hind toothrows; mesopterygoid fossa broad, U-shaped at 
anterior margin, with roof entirely osseous. Postglenoid 
foramen moderately large but subsquamosal fenestra 
typically closed (hamular pro cess fused with squamosal). 
Alisphenoid struts typically present (ca. 70% of sample), 
and carotid circulatory plan primitive (pattern 1 of Voss 
1988). Ectotympanic bullae small, revealing much of me-
dial periotic.

distribution:  Oecomys fl avicans occurs across 
northeastern Colombia and northern Venezuela; known 
elevation range from sea level to 2,000 m.

selected localit ies  (Map 208): COLOMBIA: 
Cesar, Colonia Agrícola de Caracolicito (USNM 280595), 
Pueblo Viejo, Sierra Nevada de Santa Marta (type local-
ity of Oryzomys fl avicans illectus Bangs); Huila, 5 km N 
of Villavieja (MVZ 113378); Magdalena, Minca, Santa 
Marta region (type locality of Oecomys mincae J. A. Al-
len); Norte de Santander, San Calixto, Río Tarrá (USNM 
280593, 280594). VENEZUELA: Aragua, Camp Rafael 
Rangel (USNM 317713– 317715); Carabobo, El Trompillo 
(BM 14.9.1.43– 14.9.1.45), San Esteban, near Venezuela 
Hills (BM 11.5.25.145); Mérida, Mérida (type locality 
of Oryzomys fl avicans Thomas); Miranda, Hacienda La 
Guapa, 6 km S of Río Chico (USNM 387867); Portuguesa, 
La Hoyada, near Guanarito (AMNH 266915, 266916); 
Trujillo, Isnotú, 10 km WNW of Valera (USNM 371165); 
Zulia, Misión Tukuko (USNM 448580– 448582).

subspecies :  Oecomys fl avicans is provisionally re-
garded as monotypic.

natural history:  Linares (1998) recorded O. fl a-
vicans as an inhabitant of dense, multistrata forest with 
abundant bromeliads, lianas, and epiphytes, in both sub-

Map 208    Selected localities for Oecomys fl avicans (●). Contour line = 2,000 m.
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remarks :  Systematists recognized this distinctive spe-
cies as valid until Hershkovitz (1960) confused matters by 
treating it as a full synonym of Oryzomys concolor roberti.
The ranges of O. mamorae and O. roberti approach one 
another in eastern Bolivia, where they are strikingly differ-
ent in external and cranial morphology, but sympatry has 
yet to be documented (Carleton et al. 2009). Specimens of 
Oecomys have been recovered from owl pellets in north-
eastern Argentina, from the provinces of Chaco (Massoia 
and Fornes 1965b, as O. concolor) and Formosa (Pardi-
ñas and Ramírez- Llorens 2005, as O. sp.). By geographic 
proximity, these samples are plausibly referable to O. ma-
morae, but critical review of variation within nominal O. 
mamorae and comparisons with the Argentinean popula-
tions are required to verify their specifi c assignment.

Ulyses Pardiñas (pers. comm.) kindly informed me that 
the type locality “Mosetenes” actually refers to an indig-
enous people distributed principally within the Yungas of 
central Bolivia, not a specifi c placename. The origin of the 
type specimen from somewhere within Cochabamba de-
partment, specifi cally the Cordillera de Mosetenes (Ander-
son 1997; Carleton et al. 2009), has been presumed since 
Hershkovitz’s (1960) interpretation of the locality, which 
regional placement plausibly followed Thomas’s (1906c) 
approximation of Mosetenes as the “Upper Mamoré.” 
However, the collector, Italian naturalist Luigi Balzan, also 
descended the Rio Beni, La Paz department, and had vis-
ited Mosetenes settlements along that river (Balzan 1893, 

dominated by gray hues in some series that range from 
gray to grayish buff; ventrum appears dull white from chin 
to inguen in most specimens, although some individuals 
exhibit encroachment of gray- based hairs over middle ab-
domen. Dorsal- ventral pelage contrast tends to be sharply 
marked, in most specimens accentuated by buff to bright 
ochraceous lateral strip that demarcates upper and under 
parts. Long tail (≈ 115– 118% of head and body length) 
brown to dusky brown for most of its length, proximal 
section slightly paler beneath; short caudal hairs weakly 
obscure scale rows, without expression of terminal pencil.

Within the genus, cranium exhibits weakest expression of 
supraorbital ridging, which is confi ned more to rear of orbit 
and weakly diverges posteriorly. Interorbital shape thus ap-
pears more amphoral and its span narrow compared with 
constriction observed in other large- bodied species. Zygo-
matic plates broad for genus, with dorsal notches clearly in-
cised. Incisive foramina relatively long, more nearly parallel 
sided, and relatively narrow without pronounced outward 
bowing. Rear termination of hard palate more or less even 
with caudal margins of M3s; perhaps in correlation with 
shorter palate, pit construction simpler, usually consisting 
of single opening. Alisphenoid struts typically absent and 
carotid circulatory plan derived (pattern 3 of Voss 1988; 
Carleton et al. 2009). Development of auditory bullae is 
exceptional for the genus: ectotympanic shell slightly more 
infl ated, and less of posteromedial periotic exposed.

distribution:  Subhumid and gallery forests in 
savanna and Chaco zones of central and eastern Bolivia, 
contiguous west- central Brazil, and northern and eastern 
Paraguay. The known elevational range is from sea level to 
2,100 m, with most localities between 200– 500 m.

selected localit ies  (Map 209; from Carleton 
et al. 2009, except as noted): BOLIVIA: Beni, Baures, Puerto 
Salinas, Río Beni, Río Mamoré, Río Tijamuchi; Chuquisaca, 
Ticucha, Río Capirenda, Tola Orko, 40 km from Padilla; 
Cochabamba, Mosetenes, upper Rio Mamoré (type local-
ity of Oryzomys (Oecomys) mamorae Thomas); La Paz, 
1 mi W of Puerto Linares; Santa Cruz, Camiri, 5 km S of 
Choreti, Punta Rieles, Santa Ana. BRAZIL: Mato Grosso, 
Caiçara; Mato Grosso do Sul, Urucum de Corumbá. PARA-
GUAY: Amambay, Colonia Sargento Duré, 3 km E of Río 
Apa; Chaco, Cerro León, 50 km WNW of Fortín Madre-
jón; Misiones, 40 km S of San Ignacio.

natural history:  A specimen from the Chaco 
of Paraguay was captured on the ground in thorn forest 
(Myers and Wetzel 1979, reported as Oryzomys concolor 
roberti).

subspecies :  Carleton et al. (2009) offered no data that 
indicate geographic variation, but the possibility of recogniz-
able subspecies should be revisited with the fresh redefi nition 
of O. mamorae; we provisionally regard it as monotypic. Map 209    Selected localities for Oecomys mamorae (●). Contour line = 2,000 m.
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Cuiabá (USNM 544601), Porto Jatobal, 73 km N and 
45 km W of Marabá (USNM 521453, 521528); Mato 
Grosso, 264 km N of Xavantina, Serra do Roncador Base 
Camp (BM 81.380, 81.595, 86.1127); Mato Grosso do 
Sul, Maracaju (AMNH 134510, 134511). PERU: Loreto, 
Estación Biológica Allpahuayo, 25 km SW of Iquitos, on 
Iquitos- Nauta Highway (TTU [CLH 2348, 2846]), San Ja-
cinto (KU 158190).

subspecies :  Oecomys paricola is provisionally re-
garded as monotypic.

natural history:  Carleton et al. (1986) recorded 
O. paricola from primary lowland forest along the Rio 
Xingu, central Brazil.

remarks :  The geographic range of O. paricola (south 
of the Amazon River) is allopatric to that of O. auyantepui
(north of the Amazon River) and to that of O. phaeotis
(western Amazonia); the status of the three as valid species 
needs verifi cation.

Chromosomal variation (2n = 68, 70; FN = 72, 76) has 
been reported for geo graph i cally close populations of O. 
paricola located at the mouth of the Amazon River (C. C. 
Rosa et al. 2012); the authors suspected the existence of 
cryptic species, although accompanying morphological or 
molecular differentiation was not demonstrable.

Oecomys phaeotis (Thomas, 1901)
Dusky Oecomys

synonyms:
Rhipidomys phaeotis Thomas, 1901b:181; type locality 

“Segrario, 13°5′S., 70°5′W., Upper Inambari, [Puno,] S.E. 
Peru. Alt. 1000 m.”

[Oryzomys (Oecomys)] phaeotis: Thomas, 1906c:445; name 
combination.

2008), an area where the type may conceivably have been 
collected. Additional archival research is required to justify 
formal amendment of the type locality.

Oecomys paricola (Thomas, 1904)
Brazilian Oecomys

synonyms:
Rhipidomys paricola Thomas, 1904e:194; type locality 

“Igarapé- Assu, near Pará, [Para, Brazil]. Alt. 50 m.”
[Oryzomys (Oecomys)] paricola: Thomas, 1906c:445; name 

combination.
Oecomys paricola: Gyldenstolpe, 1932a:39; fi rst use of cur-

rent name combination.
Oryzomys [(Oecomys)] paricola: Ellerman, 1941:358; name 

combination.
Oryzomys bicolor bicolor: Hershkovitz, 1960:535; part 

(paricola allocated as full synonym).
Oryzomys bicolor paricola: Cabrera, 1961:404; name com-

bination.
description:  Like O. auyantepui and O. phaeo-

tis, dorsal coat of O. paricola thick, silky in texture, and 
long (8– 10 mm) for size of body. Dorsal color ranges from 
ochraceous brown to rich dark brownish red; fl anks tend 
to be paler and faint ochraceous line may occur between 
upper and under parts. Venter generally dull grayish white, 
showing more white on throat, neck, and chest in some 
specimens, or having strong buffy wash across belly and 
chest in others. Tail dark brown over its circumference; 
caudal hairs lengthen over distal half of tail, obscuring 
scale rows and forming modest terminal pencil.

Skull resembles that of O. auyantepui—stockily built 
with blunt rostrum, well- defi ned supraorbital ridges, and 
typical cuneate interorbital constriction. Zygomatic arches 
converge anteriorly from their widest expanse toward brain-
case, and zygomatic plates relatively narrow with shallow 
dorsal notches. Moderately long and wide incisive foramina 
terminate anterior to front rims of M1s in most specimens, 
or extend even with anterior borders in some. Mesoptery-
goid fossa short and wide, with U-shaped anterior margin; 
roof either entirely osseous or perforated by short, narrow 
sphenopalatine vacuities. In contrast to O. auyantepui, cra-
nium of O. paricola typically lacks alisphenoid struts and 
retains short, narrow subsquamosal fenestrae. Carotid cir-
culatory pattern primitive (pattern 1 of Voss 1988), and ec-
totympanic bullae small, as typical of genus.

distribution:  Central Brazil, south of the Amazon 
River, and northeastern Peru; range limits uncertain.

selected localit ies  (Map 210): BRAZIL: Pará, 
52 km SSW of Altamira, right bank Rio Xingu (USNM 
549531, 549532), Capim (AMNH 203391, 203392, 
203394), Igarapé- Assu, near Pará (type locality of Rhipi-
domys paricola Thomas), Km 217, BR 165, Santarem to 

Map 210    Selected localities for Oecomys paricola (●). Contour line = 2,000 m.
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Oecomys rex Thomas, 1910
Regal Oecomys

synonyms:
Oecomys rex Thomas, 1910d:504; type locality “R. Supi-

naam [= Supenaam], Lower Essequibo, Demerara [=
Georgetown],” Demerara- Mahaica, Guyana.

Oryzomys [(Oecomys)] rex: Ellerman, 1941:359; name com-
bination.

Oryzomys subfl avus regalis Hershkovitz, 1960:543; unnec-
essary replacement name for Oecomys rex Thomas, 1910, 
mistakenly viewed as a ju nior synonym of Oryzomys 
subfl avus [= Cerradomys subfl avus (Wagner)].

Oryzomys catherinae rex: Cabrera, 1961:405; name com-
bination.
description:  Large, morphologically distinctive 

species that exhibits several features whose expression is 
unique within genus. In size, O. rex is surpassed only by 
individuals of O. superans and approximates those of O. 
catherinae (Table 1). Dorsal pelage thick and long (10– 
12 mm), its texture very fi ne and more luxurious than that 
characteristic of long- furred O. trinitatis. Upper parts gen-
erally dark in tone, ranging from dull ochraceous brown 
to deep chestnut, fi nely intermixed with black- tipped hairs 
over middle dorsum and grading to brighter on fl anks. Ven-
tral pelage uniformly dark grayish white (hairs with gray 
bases and white tips) in most specimens, although some 
display overwash of buff to ochraceous on belly and dingy 
white on gular and inguinal regions. Tail brown all around, 

Oecomys phaeotis: Gyldenstolpe, 1932a:40; fi rst use of cur-
rent name combination.

Oryzomys [(Oecomys)] phaeotis: Ellerman, 1941:358; name 
combination.

Oryzomys bicolor phaeotis: Hershkovitz, 1960:540; name 
combination.
description:  Medium- sized species— larger than 

O. bicolor, about same as O. auyantepui and O. paricola, 
and smaller than all other species (Table 1). Pelage luxuri-
ant: soft, dense, and long (10– 12 mm over middle rump). 
Dorsal fur rich tawny brown in most specimens, darker 
along top of head and back than on sides. Ventral pelage 
typically dull white (hairs white from tips to roots); demar-
cation between dorsal and ventral pelage coloration sharp 
and usually accentuated by bright ochraceous strip. Tail 
longer than combined head and body (≈110% of HBL) 
and dark brown on all surfaces; caudal hairs relatively 
long, typically obscuring scale rows and forming notice-
able tuft at tip (6– 8 mm).

Skull compactly built, with relatively short rostrum and 
narrow interorbit. Conspicuous supraorbital ridges outline 
interorbital and postorbital regions and sweep caudad to 
join distinct temporal beading. Zygomatic arches narrower 
rostrally and wider toward braincase; zygomatic plates rel-
atively narrow and dorsal notches shallow. Incisive foram-
ina moderately long and broad, with posterior margins sit-
uated about even with anterior faces of M1s or extend just 
beyond them. A pair of prominent posterolateral palatal 
pits and smaller vascular perforations adorn bony palate 
behind molars; mesopterygoid fossa wide and U-shaped at 
anterior margin, its roof entirely osseous. Postglenoid fora-
men and subsquamosal fenestra large. Alisphenoid struts 
typically absent (present in 1 of 7 specimens), and carotid 
circulatory plan primitive (pattern 1 of Voss 1988). Ecto-
tympanic bullae small, exposing much of medial periotic.

distribution:  Eastern Andean slopes from Peru to 
northern Bolivia; limits unresolved.

selected localit ies  (Map 211): BOLIVIA: 
Cochabamba, Alto Palmar, Chaparé (AMNH 119406). 
PERU: Cusco, Hacienda Villa Carmen, Cosñipata (FMNH 
84314); Junín, 10 km WSW of San Ramón (MVZ 172649); 
Loreto, Quebrada Oran, 5 km N of Río Amazonas, 85 km 
NE of Iquitos (LSUMZ 27975); Puno, Segrario, upper Río 
Inambari (type locality of Rhipidomys phaeotis Thomas).

subspecies :  Too few specimens of O. phaeotis ex-
ist to allow rigorous analysis of intraspecifi c variation and 
delineation of subspecies.

natural history:  There is no published informa-
tion on the ecol ogy or behavior of this species. Most col-
lecting localities appear to be in lower montane forest.

remarks :  See comments in accounts of O. auyan-
tepui and O. paricola.

Map 211    Selected localities for Oecomys phaeotis (●). Contour line = 2,000 m.
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Demerara, Supinaam River (type locality of Oecomys 
rex Thomas); Potaro- Siparuni, 40 km NE of Surama 
(ROM 98033). SURINAM: Marowijne, 3 km SW of Al-
bina (CM 76867); Sipaliwini, Avanavero (CM 68459). 
VENEZUELA: Bolívar, Serranía Imataca (MHNLS [JO 
562]).

subspecies :  Oecomys rex is provisionally regarded 
as monotypic.

natural history:  In southeastern Venezuela, Lin-
ares (1998) associated O. rex with humid, evergreen forest 
that harbors a lush undergrowth of bromeliads, epiphytes, 
and lianas.

remarks :  Like O. auyantepui and O. rutilus, the geo-
graphic range of O. rex adheres to the Guiana subregion 
of Amazonia.

Oecomys roberti (Thomas, 1904)
Robert’s Oecomys

synonyms:
Rhipidomys roberti Thomas, 1904a:237; type locality “Santa 

Ana de Chapada, a village situated at an altitude of about 
800 m, on the Serra do Chapada, some thirty miles N.E. 
of Cuyabá [Cuiabá],” Mato Grosso, Brazil.

[Oryzomys (Oecomys)] roberti: Thomas, 1906c:445; name 
combination.

Oecomys tapajinus Thomas, 1909:378; type locality “Santa 
Rosa, R. Tamauchim [= Rio Jamanxim], right bank of the 
Upper Tapajoz [= Tapajós],” Pará, Brazil.

Oecomys guianae Thomas, 1910b:187; type locality “River 
Supinaam, Demerara,” Demerara– Mahaica, Guyana.

Oecomys roberti: Gyldenstolpe, 1932a:40; fi rst use of cur-
rent name combination.

Oecomys guianae guianae: Tate, 1939:193; name combi-
nation.

Oryzomys [(Oecomys)] roberti: Ellerman, 1941:358; name 
combination.

Oryzomys [(Oecomys)] guianae: Ellerman, 1941:358; name 
combination.

Oryzomys [(Oecomys)] tapajinus: Ellerman, 1941:359; name 
combination.

Oryzomys (Oecomys) concolor concolor: Hershkovitz, 1960: 
546; part (tapajinus allocated as full synonym); not con-
color Wagner.

Oryzomys concolor speciosus: Hershkovitz, 1960:553; part 
(guianae allocated as full synonym); not speciosus J. A. 
Allen and Chapman.

Oryzomys concolor roberti: Hershkovitz, 1960:559; name 
combination.

Oryzomys marmosurus guianae: Cabrera, 1961:405; name 
combination.

Oryzomys marmosurus tapajinus: Cabrera, 1961:406; name 
combination.

caudal hairs short and inconspicuous without formation of 
terminal pencil or tuft. Tops of forefeet and hindfeet fus-
cous brown, becoming dingy white over phalanges.

Robust skull bears exaggerated supraorbital shelves 
and strong temporal ridges that extend across braincase 
and reach supraoccipital. An angular postorbital pro-
cess at lateral  union of frontal and parietal accentuates 
orbital- temporal ridging, and fl aring supraorbital ridges 
account for extreme width of interorbit (Table 1). Naso-
lacrimal opening slit- like, capsules more nearly fl at than 
bulging; rostrum consequently appears narrow relative 
to cranial size. Unlike other species of Oecomys, teg-
men tympani well developed, adnate to squamosal and 
essentially occluding postglenoid foramen; subsquamosal 
fenestra absent or persists as short, narrow slit. Incisive 
foramina terminate noticeably anterior to M1s, except 
subequal with the anterior roots in old individuals. Ca-
rotid circulatory plan complete (pattern 1 of Voss 1988).

distribution:  Southeastern Venezuela (Bolívar), 
the Guianas, and northeastern Brazil (Amapá, Amazonas); 
no elevational rec ords.

selected localit ies  (Map 212): BRAZIL: 
Amapá, Rio Amapari de Macapá (MPEG 6704, 6725), 
Serra do Navio, Rio Amapari (USNM 394254– 394256); 
Amazonas, Fazenda Dimona, 80 km N of Manaus (INPA 
[JRM 2107]). FRENCH GUIANA: Riviere Approuague 
(MNHN 1983.389, 1983.390), Trois Sauts (MNHN 
1982.621, 1983.391). GUYANA: Demerara- Mahaica, 

Map 212    Selected localities for Oecomys rex (●). Contour line = 2,000 m.
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Manacapuru, Rio Solimões (BM 1920.7.1.15), Sacado, 
right bank Rio Juruá (Patton et al. 2000); Pará, Campos do 
Ariramba, Igarapé Jaramacaru (MZUSP 69145), Capim 
(MZUSP 9896, 9897), Santa Rosa, Rio Jamanxim, upper 
Rio Tapajós (type locality of Oecomys tapajinus Thomas); 
Mato Grosso, Santa Ana do Chapada, Serra do Chapada, 
30 mi NE of Cuiabá (type locality of Rhipidomys roberti
Thomas), 264 km N of Xavantina, Serra do Roncador 
Base Camp (BM 81.412– 81.417); Rondônia, Barão 
de Melgaço, Rio Commemoração, upper Rio Ji- Paraná 
(AMNH 37115, 37116, 37118). COLOMBIA: Caquetá, 
Tres Troncas, Río Caquetá (FMNH 72024). GUYANA: 
Demerara- Mahaica, Demerara, Supinaam River (type lo-
cality of Oecomys guianae Thomas); Upper Takutu– Upper 
Essequibo, Quarter Mile Landing, 5 km S of Annai (ROM 
98125). PERU: Amazonas, Río Cenepa, vicinity of Huam-
pami (MVZ 153528, 155005); Loreto, Boca Río Peruate 
(FMNH 88937); Madre de Dios, Itahuania, right bank Río 
Madre de Dios (FMNH 84303); Pasco, San Pablo (AMNH 
231133); Puno, La Pampa, Limbani- Asterillos road (MCZ 
39499). SURINAM: Paramaribo, Paramaribo (USNM 
319968, 319969); Sipaliwini, Sipaliwini airstrip (CM 
64562). VENEZUELA: Amazonas, Cerro Neblina, Base 
Camp (USNM 560822); Bolívar, Río Yuruani, 12 mi from 
mouth (AMNH 30726).

subspecies :  Although broad in distribution, no 
evaluation of variation has been conducted to rigorously 
delimit infraspecifi c units; we provisionally treat O. roberti 
as monotypic.

natural history:  Patton et al. (2000) obtained 
samples of O. roberti primarily in várzea forest (88%) 
along the Rio Juruá, western Brazil, and rarely at the edges 
of second- growth forest; individuals  were captured in equal 
numbers on the ground and in the canopy. Along the Rio 

Oecomys roberti: Musser and Carleton, 1993:716; name 
combination (guianae and tapajinus allocated as syn-
onyms without indication of rank).
description:  Moderately large species that pos-

sesses absolutely and relatively long tail (≈ 123% of HBL) 
and relatively short fur for its body size (5– 7 mm over 
middle rump). Dorsal pelage texture soft, thought slightly 
harsh to touch. Upper parts bright in tone, tawny to fulvous 
brown, grading to ochraceous on fl anks, although without 
obvious lateral line. Appearance of venter ranges from all 
white (hairs self- colored) to grayish white (hairs with gray 
bases and white tips), with varying degrees of intermediacy 
depending upon extent of gray- based hairs, or sometimes 
tinted with buffy or ochraceous overwash on chest and 
belly; dorsal- ventral pelage contrast sharp in individuals 
with mostly white under parts but only moderately defi ned 
in examples with grayish white or grayish buff venters. Tail 
wholly dark brown; caudal hairs so short that tail appears 
naked macroscopically, revealing fi ne scale rows; no tuft 
formed at tip. Pinnae relatively short and brown; tops of 
hindfeet white or tinged with ochraceous.

Chunky skull characterized by relatively short rostrum 
and wide interorbit. Supraorbital shelves distinctive but 
moderately developed compared with O. trinitatis and 
have fairly straight edges that do not diverge as strongly 
posteriorly; temporal ridges of low relief present, becoming 
poorly defi ned over parietals. Nasolacrimal capsules con-
spicuously bulge laterally and contribute to short- broad 
appearance of rostrum. Zygomatic arches converge little 
from braincase toward rostrum; zygomatic plates relatively 
narrow, and dorsal notches shallow. Incisive foramina rel-
atively short, terminating well anterior to M1 roots and 
expanding widely over their middle section. Posterolateral 
palatal pits well expressed; mesopterygoid fossa broad, V- 
or U-shaped at anterior margin, and roof entirely osseous 
in some specimens, broken by slits in others. Tegmen tym-
pani may touch rear edge of squamosal, but postglenoid 
foramen remains open, larger than tiny or absent subsqua-
mosal fenestra (hamular pro cess fused with the squamo-
sal). Occurrence of alisphenoid struts variable, but typi-
cally absent; carotid circulatory plan complete (pattern 1 
of Voss 1988). Ectotympanic bullae small, revealing much 
of medial periotic.

distribution:  Southern Venezuela (Amazonas), 
Guyana, Surinam, northern and west- central Brazil, east-
ern Colombia, eastern Peru, and extreme eastern Bolivia; 
known elevational range sea level– 800 m.

selected localit ies  (Map 213): BOLIVIA: 
Pando, Remanso (Anderson 1997); Santa Cruz, 2.5 km 
NE of El Refugio, Parque Nacional Noel Kempff Mer-
cado (Carleton et al. 2009). BRAZIL: Amazonas, Coloca-
ção Vira- Volta, left bank Rio Juruá (Patton et al. 2000), Map 213    Selected localities for Oecomys roberti (●). Contour line = 2,000 m.
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struts typically present, and carotid circulatory plan primi-
tive (pattern 1 of Voss 1988). Ectotympanic bullae small, 
exposing much of medial periotic.

distribution:  Extreme eastern Venezuela, Guyana, 
Surinam, and French Guiana, to Amazonas, Brazil; single 
elevational record at 60 m.

selected localit ies  (Map 214; from Voss et al. 
2001, except as noted): BRAZIL: Amazonas, 80 km N of 
Manaus. FRENCH GUIANA: Nouragues, Paracou. GUY-
ANA: Cuyuni- Mazaruni, Kartabo, lower Essequibo (type 
locality of Oecomys rutilus Anthony). SURINAM: Para-
maribo, Carolina Kreek. VENEZUELA: Bolívar, San Igna-
cio Yuruaní, 5.2 km NE via La Toma de Agua.

subspecies :  Oecomys rutilus is provisionally re-
garded as monotypic.

natural history:  In French Guiana (Voss et al. 
2001), nearly all examples of O. rutilus  were captured 
in primary forest, one in roadside secondary growth; set-
tings in primary vegetation included well- drained sites as 
well as swampy forest and along creeks; specimens issued 
about equally from terrestrial (pitfall lines) and arboreal 
(lianas, canopy platform) trapping stations. Adler et al. 
(2012) also captured this species most commonly on lia-
nas, especially at lower heights in the forest at Paracou, 
French Guiana.

remarks :  As so far documented, the geographic range 
of O. rutilus adheres to the Guiana subregion of Amazonia, 
along with those of O. auyantepui and O. rex.

Xingu, central Brazil, trap success was notable in ecotones 
of dense growth that proliferated around natural tree- falls 
within primary  forest and in viney forest with low canopy 
(Carleton et al. 1986). Within the Cerrado biome of eastern 
Bolivia, examples of O. roberti  were captured in semide-
ciduous forest (Emmons et al. 2006). Litter size, as based 
on fetal counts and embryo scars, is only two or three (Pat-
ton et al. 2000).

remarks :  Hershkovitz (1960) retained roberti as a 
subspecies of O. concolor, but submerged the otherwise 
dissimilar mamorae within his construct of O. concolor 
roberti.

Patton et al. (2000) reported the karyotype to consist of 
a high diploid count (2n = 80) and intermediate number of 
biarmed chromosomes (FN = 114).

Oecomys rutilus Anthony, 1921
Reddish Oecomys

synonyms:
Oecomys rutilus Anthony, 1921a:4; type locality “Kartabo, 

[Cuyuni- Mazaruni,] British Guiana” [Guyana].
Oryzomys [(Oecomys)] rutilus: Ellerman, 1941:359; name 

combination.
Oryzomys bicolor bicolor: Hershkovitz, 1960:535; part (ru-

tilus allocated as full synonym); not bicolor Tomes.
Oryzomys bicolor nitedulus: Cabrera, 1961:404; part (ru-

tilus allocated as full synonym); not nitedulus Thomas.
description:  Smallest species of Oecomys so far 

recognized, suggesting dainty facsimile of O. bicolor. Pel-
age soft and dense, lax to touch, and moderately long 
compared with body size (6– 8 mm over middle rump). 
Dorsal coat rich ochraceous tawny (nearly orange brown), 
and slightly paler along lower sides of head and body, 
bright buffy gray. Ventral pelage pure white, hairs white 
from root to tip, and sharply demarcated from dorsum. 
Tail only slightly longer than combined head and body (TL 
≈ 111% of HBL) and dark brown on all surfaces; tail hairs 
relatively long, typically concealing distal scale rows and 
forming conspicuous terminal tuft (5– 11 mm per Voss et al. 
2001).

Small skull delicately but compactly built with relatively 
short rostrum and narrow interorbit. Conspicuous supra-
orbital ridges (narrowly ledge- like) outline interorbital and 
postorbital regions and sweep caudad to join distinct tem-
poral ridges. Zygomatic arches converge slightly toward 
rostrum; zygomatic plates relatively narrow and dorsal 
notches shallow. Short and narrow incisive foramina ter-
minate posteriorly about even with anterior faces of M1s. 
Rear of bony palate contains pair of prominent posterolat-
eral palatal pits; mesopterygoid fossa narrow and U-shaped 
at anterior margin, and roof entirely osseous. Postglenoid 
foramen and subsquamosal fenestra spacious. Alisphenoid 

Map 214    Selected localities for Oecomys rutilus (●). Contour line = 2,000 m.
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of braincase. Alisphenoid struts typically absent; carotid 
circulatory plan primitive (pattern 1 of Voss 1988).

distribution:  Northeastern Colombia, northern 
Venezuela, and Trinidad; known elevational range from 
sea level to 1,250 m; most site rec ords below 400 m.

selected localit ies  (Map 215): COLOMBIA: 
Cesar, Valledupar, Río Guaimaral (USNM 280521); Mag-
dalena, El Libano plantation, near Bonda (type locality 
of Oryzomys trichurus J. A. Allen). TRINIDAD AND 
TOBAGO: Trinidad, Princestown (type locality of Ory-
zomys speciosus J. A. Allen and Chapman). VENEZU-
ELA: Apure, Hato Cariben, 60 km NE of Puerto Paez, Río 
Cinaruco (USNM 374314– 374316), Hato El Frio, 30 km 
W of El Samán (MHNLS 7923; USNM 448583); Bolívar, 
Caicara, Río Orinoco (type locality of Oecomys caicarae
J. A. Allen), Hato San José, 20 km W La Paragua (USNM 
406009); Falcón, Capatárida (USNM 442297– 442300); 
Guárico, San José de Tiznados, 52 km NNW of Calabozo 
(USNM 545116– 545119); Monagas, Hato Mato de Be-
juco, 54 km SE of Maturín (USNM 442141– 4421450); 
Sucre, near Hacienda Tunantal, 21 km E of Cumaná 
(USNM 405999), Ensenada Cauranta, 7 km N and 5 km E 
of Guira (USNM 409856– 409860); Trujillo, Agua Santa, 
23 km NW of Valera (USNM 371152, 371153); Yaracuy, 
19 km NW of Urama, Km 40 (USNM 372514, 372515).

subspecies :  Substantial variation in pelage color is 
apparent among the samples referred to O. speciosus, but 
whether this variation refl ects broad geographic patterns that 
concord with any of the available ju nior synonyms as sub-
species invites further study. Among Venezuelan populations, 
Linares (1998) recognized two subspecies, O. s. speciosus
and O. s. caicarae, but we provisionally view O. speciosus
as monotypic in lieu of studies across the entire distribution.

Oecomys speciosus (J. A. Allen and Chapman, 1893)
Savanna Oecomys

synonyms:
Oryzomys speciosus J. A. Allen and Chapman, 1893:212; 

type locality “Princestown, Trinidad,” Trinidad and 
Tobago.

Oryzomys trichurus J. A. Allen, 1899b:206; type locality 
“El Libano plantation, near Bonda (alt. 500 ft.), Santa 
Marta District,” Magdalena, Colombia.

Oecomys caicarae J. A. Allen, 1913c:603; type locality 
“Caicara, Rio Orinoco, [Bolívar,] Venezuela.”

Oecomys guianae caicarae: Tate, 1939:193; name com-
bination.

Oryzomys [(Oecomys)] caicarae: Ellerman, 1941:357; name 
combination.

Oryzomys (Oecomys) concolor concolor: Hershkovitz, 1960: 
546– 547; part (caicarae and trichurus allocated as full 
synonyms); not concolor Wagner.

Oryzomys concolor speciosus: Hershkovitz, 1960:553; name 
combination.

Oryzomys marmosurus marmosurus: Cabrera, 1961:406; 
part (caicarae allocated as full synonym); not marmosu-
rus Thomas.

Oryzomys trinitatis illectus: Cabrera, 1961:408; part (trichur  
us allocated as full synonym), not illectus Bangs.

Oecomys speciosus: Musser and Carleton, 1993:716; fi rst 
use of current name combination (caicarae and trichurus
allocated as synonyms without indication of rank).
description:  Medium- sized, orange- brown mouse 

with bright ochraceous sides and pure white venter. Larger 
than examples of O. bicolor or O. auyantepui but appre-
ciably less robust than those of O. concolor or O. trinita-
tis (Table 1). Dorsal fur soft, dense, and medium in length 
(5– 8 mm over middle rump). Dorsal coloration usually 
rich ochraceous tawny, grading to bright ochraceous or-
ange along sides of body from nose to rump. Individual 
variation occurs, some specimens showing redder dorsal 
coat and others darker upper parts, approaching brownish 
tawny; in many examples, bright ochraceous hue confi ned 
to cheeks and attenuates as distinctive lateral line border-
ing ventral pelage. Venter typically pure white and con-
trasts sharply with dorsum. Feet buffy, ears dark brown. 
Tail relatively long (≈ 118% of HBL) and brown through-
out; caudal hairs short over most of tail, lengthen toward 
tip to end in barely perceptible tuft.

Although medium in size, skull presents sturdy confor-
mation and moderately long rostrum. Low supraorbital 
shelves extend posteriorly to merge with temporal ridges. 
Long and narrow incisive foramina extend between M1s, 
and bony palate projects beyond third molars to form 
moderately wide shelf. Large postglenoid fi ssure and small 
but obvious subsquamosal foramen penetrate lateral wall Map 215    Selected localities for Oecomys speciosus (●). Contour line = 2,000 m.
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or pencil. Pinnae appear small and closely rounded for 
size of species.

Skull large and stoutly built, with moderately long and 
broad rostrum and relatively narrow interorbit. Supraor-
bital ledges well developed, distinctly diverging to sweep 
caudad and join prominent temporal ridges. Zygomatic 
arches noticeably expand toward rear and strongly taper 
rostrally; zygomatic plates relatively broad and dorsal 
notches well defi ned. Incisive foramina relatively short and 
narrow, slightly oval in shape, their posterior margins situ-
ated well anterior to molar rows. Posterolateral- palatal pits 
are well expressed; the mesopterygoid fossa broad, V- or 
U-shaped at anterior border, roof entirely osseous in some 
specimens or broken by narrow slits in others. Postglenoid 
foramen small; subsquamosal fenestra usually tiny or ab-
sent (hamular pro cess fused with squamosal). Alisphenoid 
struts typically absent, and carotid circulatory plan primi-
tive (pattern 1 of Voss 1988). Tegmen tympani contacts 
squamosal but does not overlap its posterior margin. Ecto-
tympanic bullae small, revealing much of medial periotic.

distribution:  Lower Andean slopes and foothills 
in south- central Colombia, eastern Ec ua dor and Peru, and 
westernmost Brazil (Amazonas); known elevational range 
from sea level to 1,800 m; most localities below 400 m.

selected localit ies  (Map 216): BRAZIL: Ama-
zonas, Altamira, right bank Rio Juruá (Patton et al. 2000), 
Penedo, right bank Rio Juruá (Patton et al. 2000). CO-
LOMBIA: Caquetá, Florencia, Río Bodoquera (FMNH 
72013), Tres Troncas, La Tiqua, Río Caquetá (FMNH 
72015, 72025). EC UA DOR: Pastaza, Canelos, Río Bobon-
aza (type locality of Oecomys superans Thomas and Oeco-
mys palmeri Thomas), Río Tigre (BM 54.473); Sucum-
bios, Santa Cecilia (KU 135117, 135150), Lagarto Yaco 
(MCZ 52609); Zamora- Chinchipe, Zamora (type locality 
of Oecomys melleus Anthony). PERU: Amazonas, vicinity 
of Huampami, Río Cenepa (MVZ 155010– 155013); Cusco, 
Quincemil, Río Marcapata (FMNH 68636; LSUMZ 19276); 
Huánuco, Tingo Maria (BM 27.11.1.131– 27.11.1.137); 
Junín, Satipo (MCZ 39676); Loreto, Boca del Río Curaray 
(AMNH 71589– 71591), Santa Elena, Río Samiria (FMNH 
87195, 87196); Madre de Dios, Reserva Cuzco Amazonico, 
14 km NE of Puerto Maldonado (Woodman et al. 1991); San 
Martín, Yurac Yacu (BM 27.1.1.117– 27.1.1.121); Ucayali, 
Balta, Río Curanja (LSUMZ 12330– 12332), Sarayacu, Río 
Ucayali (AMNH 76175, 76298, 76456).

subspecies :  Oecomys superans is provisionally re-
garded as monotypic.

natural history:  Although generally associated 
with lowland tropical forest, little detailed habitat informa-
tion is available for O. superans. Along the Rio Juruá, west-
ern Brazil, the few specimens  were collected on the ground 
in highly disturbed secondary growth (Patton et al. 2000).

natural history:  Linares (1998) associated O. 
speciosus with palm and woodland savannas, semidecidu-
ous forest, and gallery forest.

remarks :  Hershkovitz’s (1960) concept of the subspe-
cies O. concolor speciosus was an amalgam of four species 
(O. speciosus proper plus O. auyantepui, O. roberti, and 
O. trinitatis).

Oecomys superans Thomas, 1911
Large Oecomys

synonyms:
Oecomys superans Thomas, 1911c:250; type locality 

“Canelos, Rio Bobonaza, [Pastaza,] Oriente of Ec ua dor. 
Alt. 2100′.”

Oecomys palmeri Thomas, 1911c:251; type locality “Canelos, 
[Pastaza,] Oriente of Ec ua dor. Alt. 2100′.”

Oecomys melleus Anthony, 1924b:4; type locality “Zamora, 
[Zamora- Chinchipe,] eastern Ec ua dor, altitude about 
3250 feet.”

Oecomys superans: Gyldenstolpe, 1932a:42; name combi-
nation (palmeri allocated as synonym without indication 
of rank).

Oryzomys [(Oecomys)] melleus: Ellerman, 1941:358; name 
combination.

Oryzomys [(Oecomys)] superans: Ellerman, 1941:359; name 
combination (palmeri allocated as synonym without in-
dication of rank).

Oryzomys (Oecomys) superans: Sanborn, 1951:21; name 
combination.

Oryzomys concolor superans: Hershkovitz, 1960:556; name 
combination (melleus and palmeri allocated as full syn-
onyms, invalid as subspecies).

Oryzomys mamorae superans: Cabrera, 1961:405; part 
(palmeri allocated as full synonym).

Oecomys superans: Musser and Carleton, 1993:716; name 
combination (melleus and palmeri allocated as synonyms 
without indication of rank).
description:  As attested by the majority of di-

mensions mea sured, largest species of Oecomys (Table 
1). Fur soft and fi ne in texture and moderately long (8– 
10 mm over middle rump); dorsal- ventral pelage tran-
sition moderately defi ned, usually without ochraceous 
lateral line. Overall, upper parts somber in tone, dark 
ochraceous brown, generally stronger concentration of 
blackish- brown over middle dorsum and paler toward 
sides. Under parts dull grayish white to dirty gray, tinged 
or washed with buff in some specimens whose venters 
appear dark grayish buff; individual hairs gray basally 
and tipped with buff. Tail moderately longer than com-
bined head and body (TL ≈ 111% of HBL) and uniformly 
dark brown above and below; caudal hairs short and ex-
pose fi ne scale rows, without formation of terminal tuft 
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Cruz, Provincia Velasco, El Refugio Huanchaca, 210 m; 
14°46′01′′S/61°02′02′′W.”
description:  Medium- size for genus (e.g., larger 

than O. bicolor or O. paricola, smaller than O. roberti or 
O. mamorae). Pelage soft and fi ne in texture and moder-
ately short (about 5– 7 mm over middle rump). Dorsal color 
ochraceous brown to pale tawny, generally bright in tone 
with more grayish showing on head and fl anks; ventral pel-
age pale to medium gray, with hairs of chin, throat, and 
inguinum entirely white to base in most specimens; dorsal- 
ventral pelage transition moderately defi ned, without an 
ochraceous lateral line. Tail only slightly longer than head 
and body (TL ≈ 106% of HBL), brown to dark brown all 
around for most of length; short caudal hairs scarcely vis-
ible to unaided eye, revealing fi ne scale pattern, and rudi-
mentary pencil expressed at tip.

Skull ruggedly built for its size, with short rostrum and 
relatively broad interorbit. Supraorbital shelves strongly 
convergent anteriad, with free ledge approaching incipi-
ent bead. Zygomatic arches noticeably expand toward rear 
and strongly taper rostrally; zygomatic plates relatively 
broad and dorsal notches well defi ned. Medium- long in-
cisive foramina very broad toward rear, posterior ends ob-
tuse (blunt) and anterior ends acute. Posterolateral- palatal 
pits well expressed; mesopterygoid fossa broad, bluntly 
U-shaped at anterior margin, and roof entirely osseous. 
Alisphenoid struts typically present, and carotid circula-
tory plan derived (pattern 3 of Voss 1988). Ectotympanic 
bullae small, revealing much of medial periotic.

distribution:  Extreme eastern Bolivia, departments 
of Beni and Santa Cruz; single elevational record at 210 m.

selected localit ies  (Map 217): BOLIVIA: 
Beni, 4 km above Costa Marques, Río Iténez (Carleton 
et al. 2009), Bahía de los Casara, 20 km W of Larangiera, 
Río Iténez (Carleton et al. 2009); Santa Cruz, El Refugio 
Huanchaca (type locality of Oecomys sydandersoni Car-
leton, Emmons, and Musser).

subspecies :  Oecomys sydandersoni is monotypic.
natural history:  Most specimens have been cap-

tured in small clumps of woody vegetation surrounded 
by seasonally fl ooded grasslands, typically in traps placed 
above ground on vines, trunks, or branches within arm’s 
reach (Carleton et al. 2009). One individual was captured 
in closed riverine forest, taken on a vine snaking through a 
shrub along the river’s edge.

remarks :  Specimens of O. sydandersoni  were tenta-
tively reported as O. concolor based on their superfi cial sim-
ilarity (Musser and Carleton 1993). As in O. concolor and 
O. mamorae, O. sydandersoni possesses a derived carotid 
circulatory pattern (Carleton et al. 2009), a condition that 
may indicate closer relationship among the three relative to 
other species of Oecomys. The species has been collected 

remarks :  Hershkovitz (1960) viewed superans as the 
largest and darkest of the fi ve subspecies he identifi ed within 
O. concolor. His morphological defi nition and distribution 
of the subspecies largely conform to our understanding of 
the species O. superans, including the recent documentation 
of the species in westernmost Brazil (Patton et al. 2000). The 
karyotype has been uniformly recorded as 2n = 80, FN = 108 
(A. L. Gardner and Patton 1976; Patton et al. 2000; A. F. B. 
Andrade and Bonvicino 2003).

The geographic ranges of O. superans and O. roberti over-
lap along the Andean foothills, where both have been trapped 
at the same localities, and the two are superfi cially similar and 
often misidentifi ed in collections. Oecomys roberti is smaller 
in external and craniodental dimensions (Table 1), its ventral 
pelage is grayish white without any buffy overlay (although a 
few specimens from elsewhere in the range of O. roberti show 
a buffy tinge), and the incisive foramina are relatively shorter 
and broader, more tear- dropped shaped.

Oecomys sydandersoni Carleton, Emmons, 
and Musser, 2009
Anderson’s Oecomys

synonyms:
Oecomys concolor: Musser and Carleton, 1993:716; part 

(provisional identifi cation and range extension).
Oecomys sydandersoni Carleton, Emmons, and Musser, 

2009: 8; type locality “Bolivia, Departamento de Santa 

Map 216    Selected localities for Oecomys superans (●). Contour line = 2,000 m.
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miles southeast of Bogota), at base of eastern Andes, 
[Meta,] Colombia.”

Oryzomys tectus tectus: Goldman, 1918:84; name com-
bination.

Oryzomys tectus frontalis: Goldman, 1918:85; name com-
bination.

Oecomys osgoodi Thomas, 1924f:287; type locality “Moyo-
bamba, [Amazonas,] N. Peru. Alt. 2700′.”

Rhipidomys(?) klagesi: Gyldenstolpe, 1932a:50; name com-
bination (provisional generic allocation).

Oecomys splendens Hayman, 1938:381; type locality 
“Mayaro, S.E. Trinidad,” Trinidad and Tobago.

Oryzomys trinitatis: Tate, 1939:190; name combination (pal-
marius and fulviventer listed as synonyms without indi-
cation of rank).

Oryzomys [(Oecomys)] osgoodi: Ellerman, 1941:358; name 
combination.

Oryzomys (Oecomys) concolor concolor: Hershkovitz, 1960: 
546; part (frontalis, helvolus, klagesi, subluteus, tectus, 
and vicencianus allocated as full synonyms, invalid as sub-
species); not concolor Wagner.

Oryzomys concolor speciosus: Hershkovitz, 1960:553; part 
(fulviventer, palmarius, splendens, and trinitatis allocated 
as full synonyms, invalid as subspecies); not speciosus
J. A. Allen and Chapman.

Oryzomys concolor superans: Hershkovitz, 1961:556; part 
(osgoodi allocated as full synonym, invalid as subspecies); 
not superans Thomas.

Oryzomys trinitatis frontalis: Cabrera, 1961:408; name com-
bination.

Oryzomys trinitatis helvolus: Cabrera, 1961:408; name com-
bination (vicencianus allocated as full synonym, invalid 
as subspecies).

Oryzomys trinitatis klagesi: Cabrera, 1961:408; name com-
bination.

Oryzomys trinitatis trinitatis: Cabrera, 1961:409; name com-
bination (fulviventer and palmarius allocated as full syn-
onyms, invalid as subspecies).

O[ryzomys]. c[oncolor]. tectus: Handley, 1966:781; name 
combination (frontalis indicated as full synonym, invalid 
as subspecies).

Oecomys trinitatis: Musser and Carleton, 1993:716– 717; 
fi rst use of current name combination (frontalis, fulviven-
ter, helvolus, klagesi, osgoodi, palmarius, splendens, sub-
luteus, tectus, and vicencianus allocated as synonyms 
without indication of rank).
description:  Medium- large species, similar in size 

to O. roberti and O. concolor. Dorsal fur soft and dense, 
palpably luxuriant and lustrous, and deep (10– 13 mm over 
middle rump). Head and back dark tawny brown, com-
monly grading to brighter ochraceous- brown over cheeks 
and shoulders and along fl anks; some individuals exhibit 

near to but not in syntopy with O. bicolor, O. roberti, and 
O. trinitatis in the Parque Nacional Noel Kempff Mercado, 
eastern Bolivia (Emmons et al. 2006; Carleton et al. 2009).

Oecomys trinitatis (J. A. Allen and Chapman, 1893)
Long- furred Oecomys

synonyms:
Oryzomys trinitatis J. A. Allen and Chapman, 1893:213; type 

locality “Princestown, Trinidad,” Trinidad and Tobago.
Oryzomys fl avicans subluteus Thomas, 1898f:268; type lo-

cality “W. Cundinamarca,” western slope of Cordillera 
Oriental, Cundinamarca, Colombia.

Oryzomys palmarius J. A. Allen, 1899b:210; type locality 
“Quebrada Secca, [Sucre,] Venezuela.”

Oryzomys fulviventer J. A. Allen, 1899b:212; type local-
ity “Quebrada Secca, [Sucre,] Venezuela (altitude about 
3000 feet).”

Oryzomys tectus Thomas, 1901f:251; type locality “Bo-
gava [Bugaba], Chiriqui, Panama. Altitude 250 m.”

Oryzomys klagesi J. A. Allen, 1904b:327; type locality “El 
Llagual, [Bolívar,] Venezuela.”

Oryzomys frontalis Goldman, 1912a:6; type locality “Coro-
zal, Canal Zone, Panama.”

Oryzomys helvolus J. A. Allen, 1913c:597; type locality 
“Villa Vicencio [Villavicencio] (altitude 1600 feet), about 
50 miles southeast of Bogota, [Meta,] Colombia.”

Oryzomys vicencianus J. A. Allen, 1913c:598; type local-
ity “Villa Vicencio [Villavicencio] (alt. 1600 ft, about 50 

Map 217    Selected localities for Oecomys sydandersoni (●). Contour 
line = 2,000 m.
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Table 1. Size variation among Oecomys species, as indexed by select external and craniodental variables and roughly graded from smaller to larger.

Species HBL TL HFL MASS ONL ZB IOB CLM

O. rutilus 84 93 20 17 24.2 12.8 4.4 3.3

82–86 88–98 18–21 16, 18 23.4– 25.0 12.2–13.4 4.2–4.6 3.2–3.4

O. bicolor 100 109 22 31 27.0 14.3 4.7 3.9

94–107 99–119 21–23 25–37 25.9–28.1 13.6–15.0 4.5–4.7 3.8–4.0

O. cleberi 105 111 23 — 28.2 14.6 4.9 4.1

92–117 99–123 21–29 — 26.7–30.1 14.3–16.0 4.6–5.3 3.9–4.3

O. auyantepui 111 118 24 39 27.9 14.9 5.3 4.1

101–121 108–128 23–25 30–48 26.8–29.0 14.2–15.6 5.1–5.5 4.0–4.2

O. paricola 109 128 24 41 28.5 15.0 5.2 4.2

101–117 117–139 22–25 32–50 27.2–29.7 14.3–15.7 4.9–5.5 4.1–4.3

O. phaeotis 110 115 23 48 29.2 15.5 4.9 4.3

102–118 107–123 22–24 43, 54 28.3– 30.1 15.0–16.0 4.8–5.1 4.2–4.4

O. speciosus 117 138 25 40 29.3 15.5 5.0 4.4

107–127 126–150 24–27 30–50 27.6–30.8 14.5–15.5 4.7–5.3 4.2–4.6

O. sydandersoni 125 132 24 44 29.8 16.5 5.3 4.6

113–137 124–140 23–26 37–52 28.6–31.0 15.9–17.1 5.1–5.5 4.4–4.7

O. fl avicans 123 141 26 60 31.1 16.1 5.3 4.7

106–140 132–150 25–27 50–70 29.8–32.4 15.6–16.8 5.0–5.6 4.6–4.8

O. roberti 123 151 27 56 32.2 17.1 5.6 4.9

111–135 138–164 26–28 46–66 30.8–33.6 16.2–18.0 5.3–5.9 4.7–5.1

O. trinitatis 127 150 27 61 32.3 16.6 5.3 5.0

117–137 135–165 25–29 48–74 30.9–33.7 15.7–17.5 5.1–5.5 4.8–5.2

O. concolor 125 148 27 58 32.2 17.7 5.5 4.9

119–131 141–155 26–28 49–67 31.3–33.1 17.1–18.3 5.3–5.7 4.8–5.0

O. mamorae 136 159 27 61 32.4 17.0 4.9 5.0

127–145 146–172 26–28 49–73 31.0–33.8 16.2–17.8 4.7–5.1 4.8–5.2

O. catherinae 130 154 29 59 33.5 17.4 5.8 5.1

121–139 143–165 28–30 47–71 32.5–34.5 16.8–18.0 5.6–6.0 5.0–5.2

O. rex 128 155 28 59 34.0 17.6 6.5 5.3

121–135 142–168 27–29 47–71 32.8–35.2 16.8–18.4 6.0–7.0 5.1–5.5

O. superans 150 167 30 85 35.8 18.3 5.9 5.4

135–165 150–184 28–31 66–104 34.3–37.2 17.4–19.2 5.5–6.3 5.2–5.6

Abbreviations: CLM, coronal length of maxillary toothrow (M1– M3); HBL, length of head and body; HFL, length of hindfoot (including claw); IOB, least interorbital 
breadth; ONL, occipitonasal length; TL, length of tail; WT, weight; ZB, zygomatic breadth.
Notes: Sample statistics include the mean and range based on ±1 standard deviation, which encompasses about 70% of observed cases; units of external and cra-
niodental variables are in millimeters and mass in grams. Species samples  were coarsely defi ned to convey broad limits of mea sure ment variation as follows: 
O. auyantepui— Amapá, Brazil, French Guiana, Guyana, and Surinam (N = 26– 48); O. bicolor— Amazonas and Madre de Dios, Peru (N = 36– 46) ; O. cleberi—south- 
central Brazil (N = 14; R. G. Rocha et al. 2012); O. catherinae— Federal District and Minas Gerais, Brazil (N = 23– 27); O. concolor— Amazonas, Brazil (N = 23– 24); 
O. fl avicans— Venezuela (N = 7– 55); O. mamorae— Beni and Santa Cruz, Bolivia (N = 13– 49); O. paricola— Para, Brazil (N = 36– 61); O. phaeotis— Peru (N = 2– 12); 
O. rex— Amapá, Brazil, French Guiana, Guyana, and Surinam (N = 8– 21); O. roberti— Amazonas, Mata Grosso, and Para, Brazil (N = 87– 104); O. rutilus— French 
Guiana and Guyana (N = 2– 16); O. speciosus— Venezuela (N = 26– 51); O. superans— Colombia, Ec ua dor, and Peru (N = 20– 86); O. sydandersoni— Beni and Santa 
Cruz, Bolivia (N = 21– 24); O. trinitatis—Venezuela (N = 33– 76). In general, sample sizes are larger for the craniodental variables, smaller for external mea sure ments, 
and smallest for weight.
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J. A. Allen). GUYANA: Upper Demerara- Berbice, Comack-
pea, Rio Cunerara (BM 6.1.1.14). PERU: Amazonas, 
Moyobamba (type locality of Oecomys osgoodi Thomas); 
Huánuco, Río Cayamba, Hacienda Exito (FMNH 24574, 
24576); Loreto, San Jacinto (KU 158192). SURINAM: 
Para, Carolina Kreek (FMNH 95577– 95579). TRINIDAD 
AND TOBAGO: Tobago, Pigeon Peak, Tobago Forest Pre-
serve (USNM 538101); Trinidad, Mayaro (type locality of 
Oecomys splendens Hayman), Princestown (type locality 
of Oryzomys trinitatis J. A. Allen and Chapman). VEN-
EZUELA: Amazonas, Cerro Neblina, Camp V (USNM 
560648– 560650); Aragua, Rancho Grande Biological Sta-
tion, 13 km NW of Maracay (USNM 517572– 517576); 
Bolívar, El Llagual, near Maripa, lower Río Caura (type 
locality of Oryzomys klagesi J. A. Allen), San Ignacio de 
Yuruaní (USNM 448577– 448579); Sucre, Quebrada Secca 
(type locality of Oryzomys palmarius J. A. Allen and Ory-
zomys fulviventer J. A. Allen).

subspecies :  Oecomys trinitatis is provisionally re-
garded as monotypic. In Venezuela, however, Linares 
(1998) retained O. t. klagesi along with O. t. trinitatis as 
recognizable subspecies.

natural history:  In Panama, Handley (1966) 
considered the species (reported as Oryzomys concolor) as 
semiarboreal and associated with tall grass and herbaceous 
growth in savannas and forest openings; another Panama-
nian example was obtained on a log in lowland forest char-
acterized as Dry Tropical Forest (Fleming 1970). In Vene-
zuela, Linares (1998) considered O. trinitatis an inhabitant 
of dense, evergreen forests with lush undergrowth. In west-
ern Brazil, specimens  were taken in terre fi rme and at the 
edge of fl ooded forest (Patton et al. 2000).

bright buffy orange dorsum; dorsal surfaces of forefeet 
and hindfeet dark brownish. Ventral pelage chromatically 
ranges from dark grayish white, through grayish white 
tinged with buff, to rich ochraceous gray. Demarcation 
between dorsal and ventral fur not well defi ned, occasion-
ally marked by ochraceous lateral line in some specimens, 
whereas in others ochraceous tones wash along borders 
with grayish ventral fur. Tail longer than combined head 
and body (TL ≈ 118% of HBL), dark brown and unicolor 
or slightly paler below; caudal hairs short, scalation thus 
visible to eye, and form slight pencil at tip.

Robust skull with relatively long rostrum, narrow inter-
orbit, and strongly opisthodont upper incisors. Distinct su-
praorbital ridges or shelves delineate interorbital edges and 
strongly diverge caudad to join prominent temporal ridges. 
Zygomatic arches narrow toward rostrum but widen to-
ward braincase; zygomatic plates broad and dorsal notches 
relatively deep. Incisive foramina moderately long and nar-
row to moderately broad, posterior margins situated ante-
rior to molar rows. Large posterolateral palatal pits mark 
each side of bony palate beyond toothrows; mesopterygoid 
fossa broad, U-shaped at anterior margin, and its roof en-
tirely osseous. Postglenoid foramen medium sized, but 
subsquamosal fenestra either closed (hamular pro cess fused 
with squamosal) or very small in most specimens. Alisphe-
noid struts present in about 40% of sample, and carotid 
circulatory plan primitive (pattern 1 of Voss 1988). Tegmen 
tympani usually contacts rear edge of squamosal. Ectotym-
panic bullae small, revealing much of medial periotic.

distribution:  Trinidad and Tobago, eastern, cen-
tral and southern Venezuela, Guyana and Surinam, eastern 
Ec ua dor and Peru, northern and central Brazil; known el-
evational range from sea level to 2,150 m.

selected localit ies  (Map 218): BOLIVIA: Santa 
Cruz, El Refugio, Parque Nacional Noel Kempff Mercado 
(Carleton et al. 2009). BRAZIL: Acre, opposite Igarapé 
Porongaba, left bank Rio Juruá (Patton et al. 2000); Ama-
zonas, Villa Bella da Imperatriz, Boca Rio Andirá (AMNH 
93532, 93533), Colocação Vira Volta, left bank Rio Juruá 
(Patton et al. 2000); Goiás, Annapolis (AMNH 134571, 
134659, 134676); Mato Grosso, Humboldt Labora-
tory, Rio Roo se velt, Aripuanã (USNM 545275– 545277), 
264 km N of Xavantina, Serra do Roncador Base Camp 
(BM 81.418– 81.420); Mato Grosso do Sul, Maracaju 
(AMNH 134904); Pará, Porto Jatobal, 73 km N and 45 km 
W of Marabá (MPEG 15360, 15361; USNM 521532). 
COLOMBIA: Cauca, Sabanetas (FMNH 90281); Cór-
doba, Socorre, upper Río Sinu (FMNH 69197– 69199); 
Cundinamarca, western slope of Cordillera Oriental (type 
locality of Oryzomys fl avicans subluteus Thomas); Meta, 
Villa Vicencio, about 50 mi SE of Bogotá (type locality of 
Oryzomys helvolus J. A. Allen and Oryzomys vicencianus Map 218    Selected localities for Oecomys trinitatis (●). Contour line = 2,000 m.



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 417

The hindfeet lack well- developed natatory fringes and inter-
digital webs, and have short tufts of ungual hairs at bases of 
claws on digits II through V. The plantar surface is densely 
covered with distinct squamae distal to thenar pad (the heel 
is smooth); the hypothenar pad is large, and interdigital pads 
are small and fl eshy (pads 1 and 4 displaced proximally rela-
tive to 2 and 3). The claw of digit I extends to the middle of 
the fi rst phalanx of digit II, and the claw of digit V extends 
just beyond fi rst interphalangeal joint of digit IV. The tail 
is usually longer than the combined head and body length, 
sparsely haired, and covered with more or less conspicuous 
epidermal scales; it lacks a long tuft of terminal hairs, and 
is weakly to distinctly bicolored (dark above, pale below). 
Four pairs of mammae are present in most species, one each 
in inguinal, abdominal, postaxial, and pectoral positions, 
except in O. griseolus with three pairs.

The skull has a delicate rostrum fl anked by moderate zy-
gomatic notches; the interorbital region is symmetrically con-
stricted (hourglass or amphoral in shape), with rounded supra-
orbital margins; the braincase is squared or rounded, without 
well- developed temporal, lambdoidal, or nuchal crests. The 
zygomatic plates lack an anterodorsal spinous pro cesses, and 
their posterior margins lie anterior to the M1 alveolus. Ju-
gals are absent or reduced to slivers of bone (maxillary and 
squamosal pro cesses are in contact). The nasal bones have 
blunt posterior margins and do not extend posteriorly beyond 
the lacrimals, which are equally sutured to the maxillary and 
frontal bones. The posterior wall of the orbit is smooth. The 
frontosquamosal suture is colinear with the frontoparietal su-
ture, and the parietals lack or have small lateral expansions. 
The bony palate between the molar rows is smooth and long, 
and the mesopterygoid fossa does not extend anteriorly be-
tween the third molars. The posterolateral palatal pits are 
variable in size, number, and morphology but are usually not 
recessed in fossae. The bony roof of the mesopterygoid fossa 
is perforated by very large sphenopalatine vacuities. The ali-
sphenoid strut is absent (buccinator- masticatory foramen and 
accessory foramen ovale are confl uent), and the alisphenoid 
canal has a large anterior opening. The stapedial foramen and 
the posterior opening of the alisphenoid canal are large, but 
the squamosoalisphenoid groove and the sphenofrontal fora-
men are absent (carotid circulatory pattern 2 of Voss 1988) in 
all species except O. rupestris, which either lack or have only 
a vestigial stapedial foramen (= pattern 3). The posterior sus-
pensory pro cess of the squamosal is absent. The postglenoid 
foramen is large and rounded, and the subsquamosal fenes-
tra is always patent. The periotic is exposed posteromedially 
between the ectotympanic and the basioccipital, and usually 
extends anteriorly to the carotid canal. The mastoid is perfo-
rated by conspicuous posterodorsal fenestra. In the mandible, 
the capsular pro cess is well developed in most adults, and the 
superior and inferior masseteric ridges converge anteriorly as 

remarks :  This nominal species forms the core of 
Hershkovitz’s (1960) O. concolor in terms of distributional 
extent and the large number of synonyms included. Even 
after peeling away clearly diagnosable species (see accounts 
of O. auyantepui, O. catherinae, O. concolor, O. fl avicans, 
O. mamorae, O. roberti, O. speciosus, and O. superans), 
based on morphological differences and/or evidence of sym-
patry, the residuum now comprising O. trinitatis remains a 
composite. For example, the relationship of the se nior taxon 
trinitatis, described from Trinidad, to mainland forms, the 
status of trans- Andean populations (tectus and frontalis), 
and level of differentiation of populations to the north and 
south of the Amazon River will all require attention in un-
raveling the heterogeneity evident within O. “trinitatis.”

Patton et al. (2000) reported a karyotype of 2n = 58, 
FN = 96 for populations of O. trinitatis in western Amazonia.

Genus Oligoryzomys Bangs, 1900
Marcelo Weksler and Cibele R. Bonvicino

Members of the genus Oligoryzomys, commonly known 
as Colilargos or Pygmy Rice Rats, are found from north-
eastern Mexico to extreme southern Chile and Argentina, 
and across an elevation from sea level to around 3,500 m. 
Species of the genus are present in lowland and montane 
forests (humid and dry), such as the Atlantic Forest, low-
land Amazonian rainforest, and Andean cloud forest, open- 
vegetation habitats (grasslands and wetlands) such as the 
Cerrados, Pampas, Llanos, Pantanal, Chaco, and in drier 
environments such as Patagonia, Caatinga, and the Peruvian 
Pacifi c coast. We recognize 19 species of Colilargos for South 
America: O. andinus, O. arenalis, O. brendae, O. chacoen-
sis, O. delicatus, O. destructor, O. fl avescens, O. fornesi, O. 
griseolus, O. longicaudatus, O. magellanicus, O. mattogros-
sae, O. messorius, O. microtis, O. moojeni, O. nigripes, O. 
rupestris, O. stramineus, and O. utiaritensis. The genus con-
tains four additional species extralimital to the continent, O. 
costaricensis, O. vegetus, and O. fulvescens in Central Amer-
ica, and O. victus from Saint Vincent Island and Martinique 
in the Lesser Antilles, now probably extinct (Musser and 
Carleton 2005; Hanson et al. 2011). An undescribed species, 
also extinct, is reported from Guadeloupe (Lorvelec et al. 
2001). The earliest known fossils are from the Ensenadense 
(middle Pleistocene) in Argentina (Pardiñas et al. 2002).

Species of Oligoryzomys are very small (head and body 
ranges between 70 and 110 mm) cursorial mice. The dorsal 
pelage is coarsely or homogeneous yellowish to orangish- 
brown; the ventral pelage is paler (superfi cially whitish or 
pale yellow). The fur is soft, without subauricular patches 
(as in Microryzomys, with which Oligoryzomys species have 
been historically confused; see Carleton and Musser 1989). 
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remarks :  Oligoryzomys was variously considered 
as a full genus, subgenus, or synonym of Oryzomys, and 
its status as full genus was established only recently (Car-
leton and Musser 1989). Monophyly of Oligoryzomys is 
supported by phyloge ne tic analyses of allozymes (Dick-
erman and Yates 1995), mitochondrial and nuclear gene 
sequences (Myers et al. 1995; Weksler 2003; Agrellos 
et al. 2012), and morphological characters (Weksler 2006). 
The taxonomy of the genus, however, is in much disarray, 
and comprehensive studies on this widely distributed and 
specious genus are lacking. The taxonomic arrangement 
employed  here is based on Carleton and Musser (1989), 
Musser and Carleton (1993, 2005), Bonvicino and Weksler 
(1998), Weksler and Bonvicino (2005), and Agrellos et al. 
(2012); it should be viewed as provisional. Microakodon-
tomys was included as a ju nior synonym of Oligoryzomys 
by Weksler et al. (2006), but molecular and ge ne tic data 
have indicated that this taxon might merit generic recog-
nition (see account of Microakodontomys transitorius for 
additional information).

Carleton and Musser (1989) identifi ed three unde-
scribed species (“sp. A” from Caparaó, “sp. B” from 
Bolivian and Peruvian Andes, and “sp. C” from the Al-
tiplano of southern Peru). The “sp. A” from Caparaó is 
identifi ed  here as O. fl avescens, the other two cannot be 
allocated to any species, despite the karyological data 
from “sp. B” (2n = 68, FN = 74, A. L. Gardner and Patton 
1976). Another undescribed species reported by Agrel-
los et al. (2012) from the Brazilian state of Amapá and 
French Guiana, is  here considered as O. messorius (see 
that account).

KEY TO THE SOUTH AMERICAN SPECIES 
OF OLIGORYZOMYS:
1. Large opening of stapedial foramen (carotid circulation 

pattern 2)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1′. Small or vestigial opening of stapedial foramen (ca-

rotid circulation pattern 3); undivided anterocone; en-
demic to high elevations in central Brazil; 2n = 44– 46, 
FN = 52– 53 . . . . . . . . . . . . . . . . Oligoryzomys rupestris

2. With eight mammae  . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2′. With six mammae; fur thick and long (length almost 

1 cm); found only in the Táchira Andes of Venezuela, 
and Cordillera Oriental of easternmost Colombia  . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .Oligoryzomys griseolus

3. Tail shorter, equal or slightly longer than head and body 
length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3′. Tail considerably longer than head and body length. . 5
4. Ventral color whitish; tail length approximately equal 

to head and body length; found only south of 45°S in 
Tierra del Fuego; 2n = 54, FN = 56  . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . Oligoryzomys magellanicus

an open chevron below m1. The basihyal lacks the entoglos-
sal pro cess.

The upper incisors have smoothly rounded enamel 
bands, and the maxillary toothrows are parallel. The mo-
lars are bunodont, with labial fl exi enclosed by a cingu-
lum. The labial and lingual fl exi of M1 and M2 do not (or 
shallowly) interpenetrate. The anterocone of M1 is divided 
into anterolabial and anterolingual conules by a distinct 
anteromedian fl exus; the anteroloph is well developed and 
separated from the anterocone by a per sis tent anterofl exus; 
a protostyle is absent; mesolophs are present on all upper 
molars in most species, but absent in some specimens of O. 
rupestris; the paracone is connected by an enamel bridge 
to the anterior moiety of protocone; a median mure is con-
nected to the protocone. The protofl exus of M2 is present 
in most species; a mesofl exus is present as a single internal 
fossette; the paracone is without an accessory loph. M3 
has a posteroloph; hypofl exus is diminutive (tending to dis-
appear with moderate to heavy wear) in some species, but 
per sis tent in others. An accessory labial root of M1 is ab-
sent. The anteroconid of m1 is usually without an antero-
median fl exid; an anterolabial cingulum is present on all 
lower molars; the anterolophid is present on m1 but absent 
on m2 and m3; an ectolophid is absent on m1 and m2 in 
most species; the mesolophid is distinct on unworn m1 and 
m2 in most species, but reduced or absent in specimens of 
O. mattogrossae; the posterofl exid is present on m3. Ac-
cessory roots are absent for m1, but both m2 and m3 have 
one large anterior root and one large posterior root.

The stomach is unilocular- hemiglandular (Carleton 
1973), and the glandular epithelium does not reach the 
corpus; the gall bladder is absent. The distal bacular car-
tilage of the glans penis is large and trifi d, with a robust 
central digit; the nonspinous tissue on rim of the terminal 
crater does not conceal the bacular mounds.

synonyms:
Mus: Olfers, 1818: 209; part (description of nigripes); not 

Mus Linnaeus.
Hesperomys: Water house, 1839:74; part (description of fl a-

vescens).
Hesperomys (Calomys): Wagner, 1843a:528; part (listing of 

fl avescens and longicaudatus); not Hesperomys Water-
house.

Hesperomys (Oryzomys): Milne- Edwards, 1890:27; part 
(listing of longicaudatus); not Hesperomys Water house.

Oryzomys: Thomas: 1894b:357; part (description of stolz-
manni); not Oryzomys Baird.

Oligoryzomys Bangs, 1900a:94; type species Oryzomys 
navus Bangs (= Oligoryzomys delicatus), by original des-
ignation.

Oryzomys (Oligoryzomys): J. A. Allen, 1910b:100; name 
combination.
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14′. Dorsal coloration orangish brown or dark brown, 
ventral coloration buffy or cream . . . . . . . . . . . . . . . 15

15. Smaller incisive foramen, never extending posteriorly 
beyond alveolar line of M1. . . . . . . . . . . . . . . . . . . . 16

15′. Longer incisive foramen, extending posteriorly beyond 
alveolar line of M1; 2n = 64– 66, FN = 66– 68  . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . Oligoryzomys fl avescens

16. Very small size, head and body length <85 mm.  . . . 17
16′. Small size, head and body >84 mm; 2n = 70, FN = 74  .  

. . . . . . . . . . . . . . . . . . . . . . . . . Oligoryzomys moojeni
17. Dorsal pelage strongly lined with dark hairs, general 

heterogeneous coloration, head color gray  . . . . . . . . 18
17′. Dorsal pelage coloration homogeneous, head color 

similar as the body color, orange hair around the nose; 
sides lack guard hairs; distributed in northern South 
America, 2n = 60, FN = 74. . . . .Oligoryzomys delicatus

18. Distributed in Brazil and Paraguay (and possibly Bo-
livia); 2n = 62, FN = 64  . . . Oligoryzomys mattogrossae

18′. Restricted to Formosa province, Argentina  . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Oligoryzomys fornesi

Oligoryzomys andinus (Osgood, 1914)
Andean Colilargo

synonyms:
Oryzomys andinus Osgood, 1914b:156; type locality “Haci-

enda Llagueda [= Llaugueda, Stephens and Traylor 1983], 
upper Rio Chicama, [Libertad,] Peru. Altitude 6,000 ft.”

Oligoryzomys andinus: Gyldenstolpe, 1932a:29; fi rst use of 
current name combination.
description:  Medium- sized mouse allied to O. de-

structor but with longer hindfoot and very long tail. Color-
ation of upper parts pale ochraceous darkened by numer-
ous fi ne dusky lines; slight ochraceous lateral line present; 
face and head somewhat grayish; and under parts creamy 
white, sharply differentiated, hairs with slaty bases. Ears 
thinly haired with ochraceous basally and internally, 
brownish distally and externally. Dorsal surfaces of both 
forefeet and hindfeet white. Tail thinly clothed with very 
short hairs, brownish above, whitish below for proximal 
half, gradually becoming dusky toward tip. Skull simi-
lar in general form to that of O. destructor but relatively 
narrower with smaller teeth and bullae; incisive foramina 
compressed; braincase angled and truncate rather than 
rounded behind; and interorbital region at base of nasals 
slightly concave between sharply angled edges.

distribution:  Oligoryzomys andinus occurs on 
the dry Pacifi c slopes of the Peruvian Andes and the west-
ern margins of the Altiplano of Peru and Bolivia, between 
1,700 and 4,000 m. An isolated population occurs in the 
eastern Peruvian Andes in Cusco department (Carleton 
and Musser 1989). The precise distributional limits of this 
species are unknown (Musser and Carleton 2005).

4′. Ventral color whitish or buffy with perigenital and gu-
lar patches of pure white hairs; found in forested habi-
tats in Amazonian basin; 2n = 64, FN = 66  . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Oligoryzomys microtis

5. Limit between ventral and dorsal coloration well de-
fi ned . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

5′. Limit between ventral and dorsal coloration scarcely 
defi ned or absent  . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

6. Ventral coloration creamy or yellowish white . . . . . . . 7
6′. Ventral coloration whitish  . . . . . . . . . . . . . . . . . . . . . 9
7. Tail clearly bicolored on proximal half  . . . . . . . . . . . . 8
7′. Tail unicolored, slightly bicolored near the base; dorsal 

color reddish brown; found in the Andes at elevations 
between 600– 3,350 m; 2n = 60, FN = 76 . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .Oligoryzomys destructor

8.  Dorsal color pale ochraceous darkened by numerous 
fi ne dusky lines, head color grayish; found in Andes; 
2n = 60, FN = 70  . . . . . . . . . . . . Oligoryzomys andinus

8′. Dorsal color fawn- colored or pale rufous, head color 
similar to body color; distributed along eastern and 
western fl anks of Andes in Chile and Argentina; 2n = 56, 
FN = 66. . . . . . . . . . . . . . .Oligoryzomys longicaudatus

9. Orange or yellowish pectoral band present . . . . . . . . 10
9′. Pectoral band absent  . . . . . . . . . . . . . . . . . . . . . . . . 11
10. Smaller zygomatic plate, darker overall dorsal color-

ation, head color similar to body color; found in east-
ern Brazil, Paraguay, Uruguay, and Argentina; 2n = 62, 
FN = 82. . . . . . . . . . . . . . . . . . . Oligoryzomys nigripes

10′. Larger zygomatic plate, paler overall dorsal color-
ation, head color gray, especially in sides; endemic to 
central and northeastern Brazil; 2n = 52, FN = 68  . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . Oligoryzomys stramineus

11. Hair on skin and throat regions with gray base; distinc-
tive tufts of orangish hairs anterior to the ears absent. .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

11′. Hair on skin and throat regions all white, including 
on the base; distinctive tufts of orangish hairs anterior 
to the ears present; occurs in northern Argentina, east-
ern Bolivia, southwestern Brazil, and Paraguay; 2n = 58, 
FN = 74. . . . . . . . . . . . . . . . . Oligoryzomys chacoensis

12. Tail unicolored or slightly bicolored; 2n = 72, FN = 76  
. . . . . . . . . . . . . . . . . . . . . . . Oligoryzomys utiaritensis

12′. Tail sharply bicolored; 2n = 58, FN = 74 . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Oligoryzomys brendae

13. Dorsal coloration darker or orangish brown. . . . . . 14
13′. Dorsal coloration clay- colored; found only in hydro-

morphic vegetation patches in arid and semiarid coastal 
plains of Peru  . . . . . . . . . . . . . . Oligoryzomys arenalis

14. Dorsal coloration grayish, ventral coloration whitish 
with large gray basal band; found in montane regions of 
northernmost Brazil, southern Venezuela, and Guyana; 
2n = 66, FN = 74  . . . . . . . . . . . Oligoryzomys messorius
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Oligoryzomys arenalis Thomas, 1913
Sandy Colilargo

synonyms:
Oryzomys arenalis Thomas, 1913c:571; type locality “Eten 

[= Etén]; sea- level,” Lambayeque, Peru.
Oligoryzomys arenalis: Gyldenstolpe, 1932a:27; fi rst use 

of current name combination.
description:  Smaller than any allied species. 

 General dorsal color clay over underlying buffy, lined with 
dark brown; head slightly grayer and less buffy; sides buffy, 
with somewhat buffy line separating dorsal from ventral 
pelage; under surfaces creamy white, with slight buffy 
tint and with slaty bases to hairs; ear only slightly darker 
than dorsum; chin white; dorsal surfaces of forefeet and 
hindfeet white; tail long and bicolored, brown above and 
creamy white below. Skull similar to but smaller than that 
of O. destructor; zygomatic plates well developed and pro-
jecting forward; braincase not especially enlarged; interor-
bital space narrow, narrow part long and evenly curved, 
not especially divergent posteriorly, and supraorbital edges 
sharply square.

distribution:  Oligoryzomys arenalis is found in 
the arid and semiarid coastal plains of Peru (Musser and 
Carleton 2005).

selected localit ies  (Map 220): PERU: Areq-
uipa, Atiquipa (Zeballos et al. 2000), Lomas, 7 km E of 
Matarani (MVZ 150165); Cajamarca, 35 mi WNW of selected localit ies  (Map 219; from Carleton 

and Musser 1989, except as noted): BOLIVIA: Oruro, 
1 km W of Huancaroma; Potosí, 31 km SW Acacio on road 
to Uncia (S. Anderson 1997), 3 km SE of Pocoata. PERU: 
Ancash, I km N and 12 km E of Pariacoto; Callon, 2 km 
S and 11 km W of Huarás; Cusco, 94 km W of Cuzco on 
road to Abancay; La Liberdad, Hacienda Llaugueda (type 
locality of Oryzomys andinus Osgood); Lima, below Hua-
ros, 6.3 mi W of Casapalca, Zarate, 6 km E of Pueblo San 
Bartolomé; Piura, Porculla Pass.

subspecies :  Oligoryzomys andinus is monotypic.
natural history:  Oligoryzomys andinus is used 

as prey by the Barn Owl (Tyto alba) in Bolivia (S. An-
derson 1997). No other aspect of ecol ogy, behavior, 
reproductive biology, or other life history attributes is 
known.

remarks :  Samples of this species used in morpho-
metric (Olds and Anderson 1987:269) and allozyme 
analyses (Dickerman and Yates 1995:188)  were mis-
identifi ed as Oryzomys longicaudatus and Oligoryzomys 
destructor, respectively. The karyotype of Oligoryzomys 
andinus is characterized by 2n = 60 and FN = 70 (A. L. 
Gardner and Patton 1976). The species was recorded 
sympatrically with O. arenalis in Lima department, Peru 
(Arana- Cardó and Ascorra 1994, in Musser and Car-
leton 2005).

Map 219    Selected localities for Oligoryzomys andinus (●). Contour 
line = 2,000 m.

Map 220    Selected localities for Oligoryzomys arenalis (●). Contour 
line = 2,000 m.
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Jujuy, ca. 3 km S Bárcena, La Herradura, 12 km SW of El 
Fuerte, Quyegrada Alumbriojo, ca. 8 km NE of Santa Ana, 
Parque Nacional Calilegua; La Rioja, Pampa de la Viuda, 
km 19 Rte 73; Salta, El Corralito, ca. 25 km SW of Campo 
Quijano, 1.6 km W of Los Toldos, Metán (CML- PIDBA 
986); Tucumán, Alberdi, ca. 10 km S of Hualinchay, Cerro 
San Javier (type locality of O. brendae).

subspecies :  Oligoryzomys brendae is monotypic.
natural history:  Published information on the 

natural history of this species is lacking.
remarks :  Recent phyloge ne tic analyses of mtDNA 

sequences (Gonzalez- Ittig et al. 2010; Palma et al. 2010; 
Teta, Jayat et al. 2013) suggested that O. brendae is a 
member of a destructor species group, and we recognize it 
as a valid species based on these data. Nevertheless, both 
the taxonomic status and geographic distribution of bren-
dae needs to be re- evaluated in a comprehensive revision of 
destructor species group, particularly with respect to those 
southern Bolivian specimens from Potosi and Tarija de-
partments assigned herein to O. destructor (see also Teta, 
Jayat et al. 2013). Palma et al. (2010) considered brendae
as a nomen nudum because Massoia’s work was published 
in a meeting pre sen ta tion. However, we agree with Musser 
and Carleton (2005) that brendae is a valid name because 
the International Code of Zoological Nomenclature (ICZN 
1985, 1999) does not exclude this type of publication as 
valid. Furthermore, although the description is very short, 
it contains all formal requirements, such as holotype and 

Cajamarca (MVZ 137918); La Libertad, Menocucho 
(FMNH 19422), Pacasmayo (Osgood 1914b), Trujillo 
(Osgood 1914b); Lambayeque, Etén (type locality of 
Oryzomys arenalis Thomas); Lima, Matucana (FMNH 
53058); Piura, 15 km by road E of Canchaque (LSUMZ 
19261), Faique, Los Potreros (FMNH 84442), Palambla 
(AMNH 63712), 33 road km SW of Huancabamba, W 
slope (LSUMZ 19256).

subspecies :  Oligoryzomys arenalis is monotypic.
natural history:  Oligoryzomys arenalis is a rare 

species with an insectivorous- granivorous diet (Zeballos 
et al. 2000). This species is found in the dry coast of Peru 
in hydromorphic vegetation patches close to rivers and la-
goons, at the edges of small swamps or irrigating ditches 
(Osgood 1914b), but it is not found in gallery forest (H. 
Zeballos, pers. comm.).

remarks :  Oligoryzomys arenalis was recorded sym-
patrically with O. andinus in Lima department (Arana- 
Cardó and Ascorra 1994, in Musser and Carleton 2005).

Oligoryzomys brendae Massoia, 1998
San Javier’s Colilargo

synonym:
Oligoryzomys brendae Massoia, 1998:243; type locality 

“Cerro San Javier, Dpto. Tafí Viejo (aprox. 1000m. de al-
tura),” Tucumán, Argentina.
description:  Size large for genus (mean head and 

body length 89.7 mm; tail length 126.0 mm; hindfoot 
length [with claw] 26.5 mm; condyloincisive length of skull 
22.9 mm; maxillary toothrow length 3.9 mm); dorsal color 
orangish brown, somewhat grizzled in appearance; ventral 
hairs with gray bases and white to ochraceous tips; ears 
short (mean 18.2 mm in length), rounded, and dark brown; 
and tail longer than head and body (140% of length), 
sharply bicolored. Skull relatively robust with short, broad 
rostrum; well- expanded zygomatic arches; infl ated and 
broad braincase; narrow and hourglass- shaped interorbital 
region with slightly defi ned supraorbital ridges; and rela-
tively long incisive foramina extending anterior margins of 
M1s (emended diagnosis from Teta, Jayat et al. 2013).

distribution:  Oligoryzomys brendae is found 
mainly in forested and highland grassland environments 
of the Yungas from northernmost Salta province south-
ward to Catamarca province, Argentina, between 700 and 
2,900 m. It extends farther to the south in La Rioja prov-
ince where it is restricted to isolated humid ravines at the 
ecotone between the xeric Chaco Seco and Monte desert 
formations (Teta, Jayat et al. 2013).

selected localit ies  (Map 221; from Teta, Jayat 
et al. 2013, except as noted): ARGENTINA: Catamarca, 
Las Chacritas, ca. 28 km NNW of Singuil, Las Juntas (MIC 
203), Mogote Las Trampas, ca. 15 km NW of Chumbicha; 

Map 221    Selected localities for Oligoryzomys brendae (●). Contour 
line = 2,000 m.
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in June (winter). S. Anderson (1997) reported two females 
with three embryos each, and one with fi ve embryos, from 
Bolivia. Andean and Bermejo hantaviruses are associated 
with O. chacoensis (González Della Valle et al. 2002; Ful-
horst et al. 2004).

remarks :  Thomas (1925b:578) referred to specimens 
of this species as Oryzomys sp., fl avescens group. The karyo-
type of O. chacoensis is characterized by 2n = 58, FN = 74 
(Myers and Carleton 1981). Two specimens from northeast-
ern Brazil (USNM 528416, 304583) identifi ed by Carleton 
and Musser (1989) as O. chacoensis are actually O. stra-
mineus (see Bonvicino and Weksler 1998). The distribution 
of O. chacoensis given by Weksler and Bonvicino (2005) 
mistakenly included specimens from Tucumán and Jujuy 
provinces, Argentina, as O. chacoensis based on a wrong 
interpretation of karyotype provided by Espinosa and Reig 
(1991); these specimens are herein considered as O. brendae
(see that account).

Oligoryzomys delicatus (J. A. Allen and Chapman, 1897)
Delicate Colilargo

synonyms:
Oryzomys delicatus J. A. Allen and Chapman, 1897a:19; 

type locality “Caparo, Trinidad,” Trinidad and Tobago.

type locality designations, and comparisons to other spe-
cies. Selected localities are from Gonzalez- Ittig et al. (2010; 
specimens identifi ed as O. destructor); Palma et al. (2010; 
specimens identifi ed as Oligoryzomys sp.1), and Teta, Jayat 
et al. (2013), who recently reviewed this species. Specimens 
with a 2n = 58, FN = 74 karyotype described by Espinosa 
and Reig (1991) as Oligoryzomys cf. longicaudatus belong 
to O. brendae (see Teta, Jayat et al. 2013).

Oligoryzomys chacoensis (Myers and Carleton, 1981)
Chacoan Colilargo

synonyms:
Oryzomys (Oligoryzomys) chacoensis Myers and Carleton, 

1981:19; type locality “419 km by road NW Villa Hayes 
(alongside the Trans Chaco Highway), Dept. Boquerón, 
Paraguay.”

Oligoryzomys chacoensis: Carleton and Musser, 1989: 72; 
fi rst use of current name combination.
description:  Medium sized, distinguished from 

congeners by combination of whitish under parts, with 
hairs white to base on chin and throat, relatively long ears 
with hairs on inner surface with unusually short or absent 
dark basal bands, small but distinctive tuffs of orange hairs 
anterior to ears, and karyotype with 2n = 58, FN = 74.

distribution:  Oligoryzomys chacoensis occurs in 
the Cerrado, Chaco, and semidry forests of northern Ar-
gentina, eastern Bolivia, southwestern Brazil, and Para-
guay (Weksler and Bonvicino 2005).

selected localit ies  (Map 222): ARGENTINA: 
Formosa, Riacho Pilagá (USNM 236243); Jujuy, San Salva-
dor (INEVH [JY 1332]); Salta, Orán (INEVH [OR 22498]). 
BOLIVIA: Chuquisaca, Porvenir (AMNH 262120); Santa 
Cruz, 7 km E and 3 km N of Ingeniero Mora (AMNH 
247769), San Ignacio de Velasco (USNM 391524); Tarija, 
Entre Rios (USNM 271412), Taringuiti (Weksler and Bon-
vicino 2005). BRAZIL: Mato Grosso, Cáceres (USNM 
390126); Mato Grosso do Sul, Corumbá, 10 km NE Urucum 
(USNM 390124). PARAGUAY: Alto Paraguay, Agua Dulce 
(Weksler and Bonvicino 2005); Boquerón, Fortín Guachalla 
(Weksler and Bonvicino 2005), Fortín Teniente Pratts Gil 
(Weksler and Bonvicino 2005), 419 km by road NW of Villa 
Hayes (type locality of Oryzomys [Oligoryzomys] chacoen-
sis Myers and Carleton); Presidente Hayes, Estancia Laguna 
Porá (Weksler and Bonvicino 2005), 8 km NE of Juan de Za-
lazar (UMMZ 134358), Puerto Pinasco (USNM 236293).

subspecies :  Oligoryzomys chacoensis is monotypic.
natural history:  Specimens of O. chacoensis

have been caught in bushes and low trees in the Paraguayan 
Chaco (Myers and Carleton 1981); the same authors re-
ported an average of 4.6 embryos (range: 2– 5) in 10 preg-
nant females from Paraguay, and suggested that reproduc-
tion occurred in January, February, July, with few births 

Map 222    Selected localities for Oligoryzomys chacoensis (●). Contour 
line = 2,000 m.
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Hato Las Palmitas (USNM 442154); Lara, near El Tocuyo 
(USNM 495473); Mérida, Mérida (type locality of Ory-
zomys tenuipes J. A. Allen), Timotes (USNM 270814); 
Miranda, Río Chico (USNM 387881); Monagas, Hato 
Mata de Bejuco (USNM 442192), San Agustín (USNM 
416707); Portuguesa, La Arenosa (AMNH 269143); Su-
cre, Cumaná, 2 km E (USNM 406024), Manacal (USNM 
409911); Yaracuy, near Urama (USNM 374693); Vargas, 
Los Venados (USNM 371167); Zulia, near Cerro Azul 
(USNM 442176).

subspecies :  Cabrera (1961) regarded three of the 
names we list above in the synonymy of O. delicatus as 
valid subspecies (navus Bangs and tenuipes J. A. Allen, in 
addition to the nominotypical form), with another consid-
ered a valid species (munchiquensis J. A. Allen). However, 
because none of these taxa have been evaluated, we believe 
it is premature to comment on the validity of any names as 
recognizable geographic races.

natural history:  Oligoryzomys delicatus was one 
of the most frequently captured rodents of the Llanos of 
Venezuela, being trapped in Paspalum savanna and lowland 
savanna (Utrera et al. 2000, as O. fulvescens). This species is 
a natural host of Maporal hantavirus in Venezuela (Bayard 
et al. 2004; Fulhorst et al. 2004; Hanson et al. 2011).

remarks :  We recognize O. delicatus as a valid species 
distinct from O. fulvescens based on phyloge ne tic assess-
ments of Rogers et al. (2009) and Hanson et al. (2011), 
which show that Oligoryzomys specimens from northern 
South America (i.e., O. delicatus) form a clade separate 
from O. fulvescens from Mexico and Honduras. There-
fore, we considered most taxa from South America pre-
viously treated as ju nior synonyms of O. fulvescens (e.g., 
Musser and Carleton, 2005) as belonging to O. delicatus, 
with O. fulvescens restricted to Mexico and Central Amer-
ica. We note, however, that neither Hanson et al. (2011) 
nor we have examined relevant type material to support of 

Oryzomys navus Bangs, 1899:9; type locality “Pueblo Viejo 
[= El Pueblito; Paynter 1997], Sierra Nevada de Santa 
Marta, [La Guajira,] Colombia. Altitude, 8000 feet.”

Oryzomys tenuipes J. A. Allen, 1904b:328; type locality 
“Merida (alt. 1630 m.), [Mérida,] Venezuela.”

Oryzomys (Oligoryzomys) munchiquensis J. A. Allen, 1912: 
85; type locality “La Florida (alt. 7700 ft.),” Cauca, Co-
lombia.

Oligoryzomys navus navus: Gyldenstolpe, 1932a:27; name 
combination.

Oligoryzomys delicatus: Gyldenstolpe, 1932a:28; fi rst use 
of current name combination.

Oligoryzomys tenuipes: Gyldenstolpe, 1932a:28; name com-
bination.

Oligoryzomys munchiquensis: Gyldenstolpe, 1932a:28; name 
combination.

Oligoryzomys delicatulus Tate, 1939:191; incorrect sub-
sequent spelling of Oryzomys delicatus J. A. Allen and 
Chapman.

Oryzomys delicatus navus: Cabrera, 1961:388; name com-
bination.

Oryzomys delicatus tenuipes: Cabrera, 1961:389; name com-
bination.

Oligoryzomys fulvescens: Carleton and Musser, 1989:70; 
part, specimens from northern South America.
description:  Small with yellowish brown fur 

above, darker and more rufus brown medially, mixed spar-
ingly with blackish- tipped hairs; rump clear yellowish 
rufus; sides paler, yellowish buff; under parts clear buff; 
legs like adjoining parts of body; and dorsal surfaces of 
both forefeet and hindfeet yellowish white.

distribution:  Oligoryzomys delicatus is distributed 
in South America throughout Colombia, northernmost Ec-
ua dor, northern Venezuela, and Trinidad and Tobago, and 
the coastal region of the Guianas. In Venezuela and the Gui-
anas, the species is limited to coastal lowlands and llanos.

selected localit ies  (Map 223): COLOM-
BIA: Cauca, Almaguer (AMNH 33860), Cocal (AMNH 
32600); Cundinamarca, Paime (AMNH 71367); Huila, La 
Palma (AMNH 33858), near Villavieja (MVZ 113373); La 
Guajira, San Miguel (AMNH 38920); Magdalena, Palo-
mino (AMNH 38917); Meta, 7 km NE of Villavicencio 
(AMNH 207936), Puerto López (ROM 90530); Quindio, 
Salento (AMNH 32925); Valle del Cauca, Pichindé (USNM 
483980). EC UA DOR: Napo, Santa Cecilia (KU 112879). 
SURINAM: Paramaribo, Paramaribo (USNM 319970). 
TRINIDAD AND TOBAGO: Trinidad, Caparo (type lo-
cality of Oryzomys delicatus J. A. Allen and Chapman), 
Nariva, Nariva Swamp (AMNH 189372). VENEZUELA: 
Apure, Hato El Frio (AMNH 257241); Aragua, Rancho 
Grande Biological Station (USNM 517581); Falcón, Río 
Socopo, 80 km NW Carora (USNM 442175); Guárico, 

Map 223    Selected localities for Oligoryzomys delicatus (●). Contour 
line = 2,000 m.
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Oryzomys (O[ligoryzomys].) longicaudatus stolzmanni: 
Hershkovitz, 1940a:81; name combination.

Oryzomys stolzmanni stolzmanni: Sanborn, 1950:2; name 
combination.

Oryzomys longicaudatus maranonicus: Cabrera, 1961: 391; 
name combination.

Oryzomys longicaudatus stolzmanni: Cabrera, 1961:392; 
name combination.

Oryzomys spodiurus: Cabrera, 1961:395; name combination.
Oligoryzomys destructor: Carleton and Musser, 1989:73; 

fi rst use of current name combination.
description:  Upper body reddish brown, inter-

spersed with numerous black hairs and some gray with 
light tips; sides of body and outer part of hindlimbs red-
dish yellow; hair color behind ears lighter, while on head 
black hair more frequent; throat and chest whitish gray, 
while belly yellowish white; dorsal surfaces of feet cov-
ered by short silver- gray hair, with hairs of nail base very 
long;  soles light brown, and nails are yellowish brown; 
tail brown and slightly shorter than the head and body 
length; internal ear surfaces with short, light brown hair, 
external surface covered with longer, blackish hairs; vi-
brissae black on basal- half and white toward tip; nose 
hair silver white.

distribution:  Oligoryzomys destructor occurs 
in the Andes from southernmost Colombia to Bolivia, 
through Ec ua dor (on both eastern and western slopes) 
and Peru (eastern slopes and Amazonian drainage), over 
an elevational range from 600 to 3,350 m (Carleton and 
Musser 1989).

selected localit ies  (Map 224): ARGENTINA: 
Jujuy, San Salvador (Rivera et al. 2007); Salta, Metán (Ri-
vera et al. 2007); Tucumán, Monteros (OMNH 18656). 
BOLIVIA: Chuquisaca, Tola Orko (S. Anderson 1997); 
Cochabamba, Incachaca (S. Anderson 1997); La Paz, La 
Reserva (S. Anderson 1997), Ñequejahuira (S. Anderson 
1997), Sorata (S. Anderson 1997), Ticunhuaya (S. Ander-
son 1997); Oruro, Poopo (S. Anderson 1997); Potosí, Tu-
piza (S. Anderson 1997); Santa Cruz, 1 km N and 8 km W 
of Comarapa (S. Anderson 1997), Vallegrande (S. Ander-
son 1997); Tarija, Tarija, 3 km SE of Cuyambuyo (S. An-
derson 1997). COLOMBIA: Nariño, Ricaurte (AMNH 
34233). EC UA DOR: Chimborazo, Pallatanga (Carleton 
and Musser 1989); El Oro, Pinas (AMNH 61356); Loja, 
Puyango, Alamor (AMNH 61358); Pichincha, Gualea 
(AMNH 36297), Mojanda region (Carleton and Musser 
1989), near Mount Illiniza (Carleton and Musser 1989); 
Zamora- Chinchipe, Zamora (AMNH 60546). PERU: 
Amazonas, 6 road km SW of Lake Pomacochas (LSUMZ 
19265), Uscho (AMNH 73197); Apurimac, 10 km SSE 
of Abancay (MVZ 115650); Ayacucho, Huanhuachayo 
(A. L. Gardner and Patton 1976); Cajamarca, Hacienda 

this taxonomic arrangement. Karyotypes of O. delicatus 
are reported as 2n = 62, FN = 74, 76 (Venezuela, Bolívar, as 
Oryzomys [Oligoryzomys] longicaudatus, variant 3, A. L. 
Gardner and Patton 1976) and 2n = 60, FN = 72 (as O. 
fulvescens from Miranda, Venezuela [Kiblisky 1969] and 
Surinam [R. J. Baker et al. 1983]). We also recognize O. 
messorius, listed as a subspecies of O. delicatus by Cabrera 
(1961), as a valid species based on the distinct karyotype 
and morphology of specimens from Mt. Roraima and else-
where in southern Guyana (see that account), and phyloge-
ne tic results (G. B. Miranda et al. 2009; Agrellos et al. 
2012).

Oligoryzomys destructor (Tschudi, 1844)
Tschudi’s Colilargo

synonyms:
Hesperomys destructor Tschudi, 1844:182; type locality “im 

Oststriche” (= east region), Peru; restricted by Cabrera, 
1961:390 to “las haciendas junto al río Chinchao, de-
partamento de Huánuco, entre los 900 y los 1000 m de 
altitude” based on Hershkovitz (1940a:81).

Hesperomys melanostoma Tschudi, 1844:182; type local-
ity “im Oststriche” (= east region), Peru; restricted by Ca-
brera, 1961:393 to “Departamento de Huánuco” based 
on Hershkovitz (1940a:81).

Oryzomys stolzmanni Thomas, 1894b:357; type locality 
“Huambo, [Amazonas,] N. Peru, 3700 feet.”

Oryzomys destructor: E.- L. Trouessart, 1897:528; name 
combination.

Oryzomys melanostoma: E.- L. Trouessart, 1897:528; name 
combination.

Oryzomys stolzmanni maranonicus Osgood, 1914b:155; 
type locality “Hacienda Limon [= Hacienda Limón], near 
Balsas, Marañon River,” upper Río Marañón, Cajamarca, 
Peru.

Oryzomys longicaudatus destructor: Thomas, 1928b:261; 
name combination.

Oryzomys (Oligoryzomys) destructor: Tate, 1932f:9; name 
combination.

Oryzomys (Oligoryzomys) stolzmanni stolzmanni: Tate 
1932f: 10; name combination.

Oligoryzomys stolzmanni: Gyldenstolpe, 1932a:28; name 
combination.

Oligoryzomys minutus maranonicus: Gyldenstolpe, 1932a: 
29; name combination.

Oryzomys (Oligoryzomys) spodiurus Hershkovitz, 1940a: 
79; type locality “Hacienda Chinipamba near Peñaher-
rera, Intag, in the subtropical forest of the western slope 
of the western cordillera of the Andes, Imbabura Prov-
ince, Ec ua dor. Altitude, about 1500 meters.”

Oryzomys (O[ligoryzomys].) longicaudatus destructor: 
Hersh kovitz, 1940a:81; name combination.
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the mites Gigantolaelaps wolffsohni, Laelaps paulistanensis, 
and Mysolaelaps microspinosus, and the fl ea Craneopsylla 
minerva (Lareschi et al. 2003).

remarks :  The karyotype of O. destructor is charac-
terized by 2n = 60 and FN = 76 (A. L. Gardner and Pat-
ton 1976, as Oryzomys (Oligoryzomys) longicaudatus, 
variant 4). Olds and Anderson (1987), in their review of 
Oligoryzomys, included specimens of this species under 
O. longicaudatus. Both the taxonomy and distributional 
limits are poorly understood (Musser and Carleton 
2005:1140).

Oligoryzomys fl avescens (Water house, 1837)
Flavescent Colilargo

synonyms:
Mus fl avescens Water house, 1837:19; type locality “Mal-

donado,” Maldonado, Uruguay.
Hesperomys fl avescens: Water house, 1839:74; name com-

bination.
H[esperomys]. (Calomys) fl avescens: Wagner, 1843a: 530; 

name combination.
Oryzomys longicaudatus fl avescens: E.- L. Trouessart, 1897: 

527; name combination.
Oryzomys fl avescens: Thomas, 1926d:603; name combi-

nation.
Oryzomys fl avescens: J. R. Contreras and Rosi, 1980a:157; 

fi rst use of current name combination.
Oligoryzomys fl avescens occidentalis J. R. Contreras and 

Rosi, 1980a: 158; type locality “Colonia Alto del Al-
garrobal, Departamento San Rafael, Provincia de Men-
doza,” Argentina.

Oligoryzomys fl avescens antoniae Massoia, 1983; type lo-
cality “República Argentina, provincia de Misiones, de-
partamento de Capital, arroyo Itaembé Mini, debajo del 
puente sobre la Ruta Nacional Nº 12.”

Oligoryzomys microtis: Carleton and Musser, 1989:71; 
part; not Oryzomys (Oligoryzomys) microtis J. A. Allen.

Oligoryzomys sp. A: Carleton and Musser, 1989:72; name 
combination.
description:  Small species characterized by dorsal 

color bright brownish- orange fi nely intermixed with dark 
hairs and lateral color of brighter orange. Skull with long 
incisive foramina that usually reach M1s, and short me-
sopterygoid fossa that does not reach M3s.

distribution:  Oligoryzomys fl avescens occurs in 
northern Argentina, eastern Paraguay, throughout Uruguay, 
and eastern Brazil, from sea level to about 1,800 m (Bonvi-
cino et al. 1997).

selected localit ies  (Map 225; from Weksler and 
Bonvicino 2005, except as noted): ARGENTINA: Buenos Ai-
res, Balcarce, Berazategui, Diego Gaynor, Ezeiza, Punta Lara, 
General Lavalle, Monte Hermoso; Córdoba, Río Cuarto; 

Limón (type locality of Oryzomys stolzmanni maranoni-
cus Osgood); Cusco, directly below Marcapata (LSUMZ 
19252), Bosque Aputinye above Huyro (LSUMZ 19285); 
Huánuco, E slope Cordillera Carpish, Carretera Central 
(LSUMZ 14361), Río Chinchao (type locality of Hes-
peromys destructor Tschudi); Junín, near San Ramón, 
22 mi E of Tarma (AMNH 231676), Perené (AMNH 
61817); Puno, 3 mi N of Limbani (MVZ 116065), 11 km 
NNE of Ollachea (MVZ 172610), 14 km W of Yana-
huaya (MVZ 173423).

subspecies :  Several subspecies have been recognized 
in the literature (Hershkovitz 1940a; Cabrera 1961), but 
the validity of these must wait an appropriate evaluation 
of geographic variation based on adequate samples of mu-
seum specimens.

natural history:  Most Bolivian rec ords of 
O. destructor are from the Yungas forests (S. Anderson 
1997:394). Three pregnant females  were recorded from Bo-
livia in May and April with three, four, and fi ve embryos 
each (S. Anderson 1997). Recorded ectoparasites include 

Map 224    Selected localities for Oligoryzomys destructor (●). Contour 
line = 2,000 m.
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is a natural host of the Lechiguanas hantavirus in both Ar-
gentina and Uruguay (Fulhorst et al. 2004).

remarks :  The basic chromosomal complement of 
Oligoryzomys fl avescens is 2n = 64, FN = 66, but its dip-
loid and fundamental numbers are variable (2n = 64– 67, 
FN = 66– 70) due to the presence of acrocentric or meta-
centric supernumerary chromosomes (Espinosa and Reig 
1991; Sbalqueiro et al. 1991). Myers and Carleton (1981) 
erroneously regarded their specimens with this karyotype 
to be Oligoryzomys fornesi (here recognized as O. mat-
togrossae; see that account).

Oligoryzomys fornesi (Massoia, 1973)
Fornes’s Colilargo

synonym:
Oryzomys fornesi Massoia, 1973a:22; type locality “Ceibo 

13, Naineck, Departamento de Río Pilcomayo, provincia 
de Formosa, República Argentina.”
description:  Another small species with small and 

pale ears covered on outer surface with ochre hairs, orang-
ish brown or grayish brown dorsal pelage, with paler ven-
ter varying from pale ochre to yellowish white.

distribution:  By current understanding, O. fornesi 
is limited to the vicinity of the type locality in Argentina.

selected localit ies  (Map 226): ARGENTINA: 
Formosa, near Laguna Blanca (CEM 3436), Naineck (type 
locality of Oryzomys fornesi Massoia).

Jujuy, Maimará; Misiones, Arroyo Itaembé Mini (type local-
ity of Oligoryzomys fl avescens antonia Massoia); Tucumán, 
Concepción. BOLIVIA: Tarija, Tarija. BRAZIL: Bahia, 
Rio Una, 10 km ESE of São José); Minas Gerais, Itamonte, 
Viçosa; Paraná, Piraquara, Ponta Grossa; Rio Grande do 
Sul, Esmeralda, Sapiranga, Taím, Tôrres; Santa Catarina, 
Itá (MNRJ [CRB 1932]); São Paulo, Americana, Caçapava, 
Casa Grande. PARAGUAY: Canendiyú, 6.3 km by road N of 
Curuguaty (Myers and Carleton 1981); Misiones, San Pablo; 
Presidente Hayes, La Golondrina. URUGUAY: Artigas, Arti-
gas; Colonia, Colonia del Sacramento; Maldonado, Maldo-
nado (type locality of Mus fl avescens Water house); Montevi-
deo, Montevideo; Río Negro, Fray Bentos.

subspecies :  Musser and Carleton (2005) regarded 
Oligoryzomys fl avescens to be monotypic.

natural history:  Oligoryzomys fl avescens is 
found in the Pampas, Chaco, Atlantic Forest (pristine and 
second- growth communities), and gallery forests in the Cer-
rado near the limits with Atlantic Forest. This species is also 
found along cropland borders in Argentina (M. Busch and 
Kravetz 1992). Population levels of O. fl avescens dramati-
cally increased during the fl owering of taquara- lixa bamboo 
(Merostachys skvortzovii) in a possible ratada event (Galiano 
et al. 2007). Ectoparasites of O. fl avescens include the mites 
Gigantolaelaps wolffsohni, Laelaps paulistanensis, and My-
solaelaps microspinosus, and the sucking louse Hoplopleura 
travassosi (Lareschi et al. 2003; Lareschi, 2010). This spe-
cies is also the principal carrier of the Andean hantavirus in 
northern Argentina (Gonzalez Della Valle et al. 2002), and 

Map 225    Selected localities for Oligoryzomys fl avescens (●). Contour 
line = 2,000 m Map 226    Selected localities for Oligoryzomys fornesi (●). Contour line = 2,000 m.
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Central American O. vegetus, especially “in the extent of 
white on the throat and in the forwardly projecting zygo-
matic plate” (Osgood 1912:50). In the description of the 
species, Osgood (1912) stated that O. griseolus had six 
pairs of mammae, but all Oligoryzomys species examined 
to date have eight pairs (Steppan 1995; Weksler 2006); the 
only Oryzomyini taxa with six mammae are Handleyomys
and Scolomys (Patton and da Silva 1995; Voss et al. 2002; 
Weksler 2006). A recent examination of the type series (B. 
D. Patterson, pers. comm.) confi rms Musser and Cartleton’s 
(2005) assignment of griseolus to the genus Oligoryzomys.
Further examination is necessary to confi rm Osgood’s mam-
mae count. Although Musser and Carleton (2005) included 
the Cordillera Oriental of easternmost Colombia within the 
range of the species, we are unable to confi rm the allocation 
of specimens from this region from our personal examina-
tion of specimens. Hence, possible rec ords from Colombia 
are neither listed nor mapped as selected localities  here.

Oligoryzomys longicaudatus (Bennett, 1832)
Long- tailed Colilargo

synonyms:
Mus longicaudatus Bennett, 1832a:2; type locality: “Chiliæ”; 

restricted to Valparaíso, Chile by Osgood (1943b:143).
H[esperomys]. (Calomys) longicaudatus: Wagner, 1843a: 529; 

name combination.

subspecies :  Oligoryzomys fornesi is monotypic.
natural history:  Oligoryzomys fornesi has been 

collected in open vegetation areas used as pasture for do-
mestic livestock; numerous nests  were found in banana 
trees (Massoia 1973a).

remarks :  The taxonomic status of this species needs 
to be reassessed in relation to O. mattogrossae, with par-
tic u lar attention paid to study of the type specimen. See 
Remarks for O. mattogrossae.

Oligoryzomys griseolus (Osgood, 1912)
Grizzled Colilargo

synonyms:
Oryzomys griseolus Osgood, 1912:49; type locality “Par-

amo de Tama, head of Tachira River, Venezuela. Alt. 
6,000–  7,000 ft.”

Oligoryzomys griseolus: Gyldenstolpe, 1932a:27; fi rst use 
of current name combination.

Oryzomys delicatus griseolus: Cabrera, 1961:388; name 
combination.
description:  Overall ground color of upper parts 

pale clay, much duller than ochraceous or ochraceous buff 
of related forms, with abundant mixture of black- tipped 
hairs producing somewhat grizzled effect which is most 
pronounced on forehead and sides of face with fulvous 
minimized and gray predominates; small preauricular tuft 
of ochraceous- tipped hairs usually present; under parts 
mostly between clay color and ochraceous buff, almost or 
quite concealing slaty bases of hairs; middle of chin and 
throat white or whitish to bases of hairs; forefeet and hind-
feet white above, with outer sides of tarsal joints dusky; tail 
bicolored, dusky above and dull whitish below. Only three 
pairs of mammae present. Skull with slender rostrum, well- 
developed zygomatic plates project forward farther than in 
related forms, and elongated incisive foramina that extend 
posteriorly beyond plane of M1s.

distribution:  Oligoryzomys griseolus occurs in 
the Táchira Andes of westernmost Venezuela and in the 
Cordillera Oriental of easternmost Colombia (Musser and 
Carleton 2005).

selected localit ies  (Map 227): VENEZUELA: 
Táchira, Buena Vista, 41 km SW of San Cristóbal (USNM 
442155), Páramo de Tamá (type locality of Oryzomys gris-
eolus Osgood), Buena Vista (USNM 442155).

subspecies :  Oligoryzomys griseolus is monotypic.
natural history:  Specimens comprising the type 

series  were collected in a small grassy swamp (Osgood 
1912); others  were found in lower montane very humid 
forest (Handley 1976).

remarks :  No karyotypic data are available. Osgood 
(1912) and Musser and Carleton (2005) stated that O. gris-
eolus sharply contrasts with O. fulvescens and resembles 

Map 227    Selected localities for Oligoryzomys griseolus (●). Contour 
line = 2,000 m.
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ashy gray at base; those of the upper surface fawn- colored 
or pale rufous toward their points, tip frequently black; 
those of under surface tipped with white slightly tinged 
with fawn; face covered with short hairs of mingled fawn 
and black; lips nearly white; vibrissae extremely long, black 
at their base and silvery at tip; ears rounded and of moder-
ate size, covered on inside with short hairs same color as 
those of face, and on outside with very short whitish hairs 
scarcely discernible on blackish skin; color of back mixed 
fawn and black, black disappearing on almost purely 
fawn- colored sides; front of forelegs and the outside of 
hind legs fawn- colored; tail scaly, furnished with numerous 
very short bristly hairs, brownish above and nearly white 
beneath; hairs of upper surface of tarsi short, very pale 
fawn approaching white; those of toes still more white; 
and lengthened bristles covering claws almost silvery.

distribution:  Oligoryzomys longicaudatus occurs 
along the eastern and western fl anks of the Andes in Chile 
and Argentina, from Tierra del Fuego to Atacama (Chile) 
and Tucumán (Argentina) in the north; isolated popula-
tions are reported from the lowland areas in the provinces 
of Buenos Aires, La Pampa, and Rio Negro.

selected localit ies  (Map 228): ARGENTINA: 
Buenos Aires, Bahía San Blas (Palma, Rivera- Milla et al. 
2005), Villarino, Estación Experimental INTA Hilario As-
casubi (type locality of Oryzomys longicaudatus pampanus 
Massoia); Chubut, Cushamen (LSUMZ 16882), Parque 
Nacional Los Alerces (MVZ 188421); La Pampa, Parque 
Nacional Lihue Calel (MVZ 182026); Neuquén, 2 km SE 
of La Rinconada (MVZ 163775), 5 km N of Las Coloradas 
(MVZ 159332); Río Negro, Chimpay (FMNH 50909), 
Choele Choel (FMNH 129276), Pichi Leufú (Rivera et al. 
2007); Santa Cruz, 52 km WSW of El Calafate (MVZ 
150983); Tierra del Fuego, Bahía Lapataia (Espinosa and 
Reig 1991). CHILE: Aysén, 20 km S of Chile Chico (FMNH 
133384), Coyhaique (TTU 30185), Isla Gunther (FMNH 
127745), Parque Nacional Queulat (FMNH 133358), Río 
Aysén (FMNH 22561); Araucanía, 7 km NNW of Los Ála-
mos (MSU 6403), 1.7 km W of Paso Pino Hachado (MSU 
6737), 11 km SE of Temuco (MSU 6739), Termas de San Luis 
(UMMZ 155906), 2 km NE of Tirúa (MSU 6708), 11 km N 
of Villa Ranquil (MSU 6402); Atacama, Ramadilla (FMNH 
22660), 40 km E of Vallenar (TTU 30170); Biobío, Concep-
ción (FMNH 22624), 13 km E of Recinto (FMNH 119489); 
Coquimbo, Conchalí (TTU 30180), Parque Nacional Fray 
Jorge (FMNH 133210), La Serena (FMNH 133211), Pai-
huano (FMNH 22644); Los Lagos, 2 km S of Bahía Mansa 
(FMNH 133313), Cuesta El Moraga (FMNH 133808), Isla 
Grande de Chiloé, Quellón (FMNH 22574), Parque Na-
cional Puyehue (FMNH 133264); Los Ríos, Valdivia (type 
locality of Mus philippii Landbeck); Magallanes y Antár-
tica Chilena, Cockle Cove [= Caleta Cockle], Isla Madre 

Mus philippii Landbeck, in Philippi, 1857:361; type local-
ity “Valdivia,” Chile.

Hesperomys (Calomys) coppingeri Thomas, 1881b:4; 
type locality “Cockle Cove, Trinidad Channel, Madre 
de Dios Island, W. Patagonia,” Magallanes y Antártica 
Chilena; fi xed by lectotype selection (Thomas 1927b: 
549).

Oryzomys longicaudatus: E.- L. Trouessart, 1897:527; name 
combination.

Oryzomys coppingeri: E.- L. Trouessart, 1897:529; name 
combination.

Mus dumetorum Philippi, 1900:14; type locality “provin-
cia Valdivia,” Chile.

Mus exiguus Philippi, 1900:19; type locality “Andibus pro-
vinciae Santiago,” [= Andes of Santiago,] Chile.”

Mus commutatus Philippi, 1900:25; type locality “Valdivia,” 
Chile.

Mus macrocercus Philippi, 1900:30; type locality “provin-
cia Colchagua,” Chile.

Mus nigribarnis Philippi, 1900:31; type locality “ Andibus de 
Talcaregüe,” [= Talcaregue Andes,] Chile.

Mus amblyrrhynchus Philippi, 1900:36; type locality “pro-
vincia Valdivia,” Chile.

Mus melanizon Philippi, 1900:39; type locality “Chile.”
Mus diminutivus Philippi, 1900:43; type locality “Illapel et 

provincia O’Higgins,” Chile.
Mus agilis Philippi, 1900:44; type locality “Illapel,” Chile.
Mus (Rhipidomys) araucanus Philippi, 1900:46; type local-

ity “Conceptione,” [= Concepción,] Chile.
Mus pernix Philippi, 1900:48; type locality “La Ligua,” 

Chile.
Mus glaphyrus Philippi, 1900:51; type locality “provincia 

Maule,” Chile.
Mus peteroanus Philippi, 1900:56, type locality “Andibus 

de Peteroa,” Peteroa, Curicá Province, Chile.
Mus malaenus Philippi, 1900:62; type locality “provincia 

Maule,” Chile.
Oryzomys magellanicus mizurus Thomas, 1916b:186; type 

locality “Koslowsky Valley, 46°S., 71°W., Central Patago-
nia,” Chubut, Argentina.

Oryzomys longicaudatus pampanus Massoia, 1973a:34; 
type locality “Estación Experimental Hilario Ascasubi 
(INTA), partido de Villarino, provincial de Buenos 
 Aires, República Argentina.”

O[ryzomys]. l[ongicaudatus]. philippii: M. H. Gallardo and 
Patterson, 1985:49; name combination.

Oligoryzomys longicaudatus: Carleton and Musser, 1989: 
74; fi rst use of current name combination.
description:  Extremely long tail, nearly double 

length of head and body (head and body length of holo-
type given as 3 inches [76.2 mm], tail length 51⁄2 inches 
[139.7 mm]). Fur soft, smooth, and luxuriant; hairs deep 
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natural history:  Large- scale outbreaks (ratadas) 
of O. longicaudatus have been observed in both Chile (Gon-
zalez et al. 2000; Murúa et al. 1986) and Argentina (Sage 
et al. 2007), both associated with cyclical masting of the ar-
borescent bamboo Chusquea quil and C. culeou, respectively. 
This species was found to select microsites with high foliage 
density and thick understory, which offer protection from 
horizontal view of predators (Gonzalez et al. 2000). Oligo-
ryzomys longicaudatus have a single, limited reproduction 
period each year in Chile (Murúa et al. 1996). Ectoparasites 
of O. longicaudatus include the mites Gigantolaelaps 
wolffsohni and Mysolaelaps microspinosus (Lareschi et al. 
2003). This species is also host to the nematode Litomosoi-
des pardinasi (Notarnicola and Navone 2011) and to Andes 
hantavirus in the Chilean Andes and Oran hantavirus in Ar-
gentina (Belmar- Lucero et al. 2009; Fulhorst et al. 2004).

remarks :  The karyotype of O. longicaudatus is 
2n = 56, FN = 66 (Espinosa and Reig 1991). M. H. Gal-
lardo and Palma (1990) provided the morphological basis 
for the current classifi cation of colilargos from Chile, in-
cluding the lack of differentiation of previously identifi ed 
philippii populations (e.g., Osgood 1943b). Mus philip-
pii is usually assigned to Landbeck and Philippi (1858), 
but this species was actually described by Luis Landbeck 
within the article by Philippi (1857). Palma, Rivera- Milla 
et al. (2005) presented a phylogeographic study using 
mtDNA sequences of the species and discussed its relation-
ship with O. magellanicus. Thomas (1916b:186) noted 
that his original designation of the type locality of Hes-
peromys (Calomys) coppingeri to the Straits of Magellan 
was incorrect, and that Cockle Cove (= Caleta Cockle) is 
“in the Trinidad Channel, at the north end of Madre de 
Dios Island, West Patagonia, in 50° S. lat.” Belmar- Lucero 
et al. (2009) showed that the distribution of O. longicau-
datus extends into Tierra del Fuego, where it is sympatric 
with O. magellanicus (see also the account of this species).

Oligoryzomys magellanicus (Bennett, 1836)
Patagonian Colilargo

synonyms:
Mus magellanicus Bennett, 1836:191; type locality “apud 

Portum Famine dictum, in fretu Magellanicus,” Port Fam-
ine [= Puerto del Hambre], Magallanes y Antártica 
Chilena, Chile.

Hesperomys (Oryzomys) longicaudatus: Milne- Edwards, 
1890:27; part; not Mus longicaudatus Bennett.

Oryzomys magellanicus: J. A. Allen, 1905:47; name com-
bination.

Oryzomys longicaudatus magellanicus: Gyldenstolpe, 1932a: 
11; name combination.

Oryzomys (Oligoryzomys) magellanicus magellanicus: Tate, 
1932f:10; name combination.

de Dios (type locality of Hesperomys [Calomys] coppingeri
Thomas), Puerto del Hambre (Belmar- Lucero et al. 2009), 
Reserva Nacional Magallanes (Belmar- Lucero et al. 2009), 
San Martín (M. H. Gallardo and Palma 1990), Torres del 
Paine (Palma, Rivera- Milla et al. 2005); Maule, Pilén Alto 
(FMNH 22615); O’Higgins, Baños de Cauquenes (FMNH 
22631); Santiago, La Parva (TTU 30183); Valparaíso, Val-
paraíso (type locality of Mus longicaudatus Bennett).

subspecies :  We regard Oligoryzomys longicauda-
tus to be monotypic, although an adequate assessment of 
geographic trends for any character set that might indicate 
valid races has not been achieved to date.

Map 228    Selected localities for Oligoryzomys longicaudatus (●); the disjunct 
populations in eastern Argentina are mapped separately from the main distribu-
tion. Contour line = 2,000 m.
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Oligoryzomys mattogrossae (J. A. Allen, 1916)
Mato Grosso Colilargo

synonyms:
Oryzomys (Oligoryzomys) mattogrossae J. A. Allen, 1916c: 

528; type locality “Utiarity, [Rio Papagaio, 2,500 ft,] 
Matto Grosso [= Mato Grosso], Brazil.”

Oligoryzomys mattogrossae: Gyldenstolpe, 1932a: 29; fi rst 
use of current name combination.

Oryzomys [(Oligoryzomys)] mattogrossae: Ellerman, 1941: 
355; name combination.

Oryzomys utiaritensis: Cabrera 1961:396; part; not Oligo-
ryzomys utiaritensis J. A. Allen.

Oligoryzomys microtis: Carleton and Musser, 1989:71; 
part; not Oryzomys (Oligoryzomys) microtis J. A. Allen.

Oryzomys (Oligoryzomys) fornesi: Myers and Carleton, 
1981:25; not Oryzomys fornesi Massoia.

Oligoryzomys fornesi: Bonvicino and Weksler, 1998:90; 
not Oryzomys fornesi Massoia.
description:  Characterized by rufous tone, espe-

cially on rump; under parts pale ochraceous buff instead of 
grayish white; tail relatively long.

distribution:  Oligoryzomys mattogrossae oc-
curs in the open- vegetation belt throughout Paraguay, and 
central and northeastern Brazil; this species also possibly 
occur in Bolivia (e.g., Santa Cruz specimens listed as O. 
microtis by Olds and Anderson [1987] and S. Anderson 
[1997]) and Argentina, but no voucher material was ana-
lyzed to confi rm identifi cation.

selected localit ies  (Map 230): BRAZIL: Ala-
goas, Matriz de Camaragibe (UFPB 977); Bahia, Fazenda 
Sertão do Formoso, Jaborandi (MNRJ 62637); Distrito 
Federal, Brasília (UNB 279); Goiás, Aporé (LBCE 8579), 
Corumbá de Goiás (MNRJ 34440), Fazenda Vão dos Bois, 
Teresina de Goiás (MNRJ [CRB 674]), Mambaí (LBCE 
10851), Serranópolis (LBCE 8509); Mato Grosso, Utiariri 
(type locality of Oryzomys [Oligoryzomys]  mattogrossae 

description:  Head and body length similar to tail 
length; dorsal color saturated with grayish buff; ventral 
color whitish; and dorsal surfaces of forefeet and hindfeet 
white, ears of moderate size, rounded, and hairy.

distribution:  Oligoryzomys magellanicus is lim-
ited to the Patagonian region of Chile and Argentina, in-
cluding Tierra del Fuego.

selected localit ies  (Map 229): ARGENTINA: 
Terra del Fuego, Estancia Via Monte (Osgood 1932), Lago 
Fagnano (= Lago Cami; Osgood 1932), Lago Yehuin (=
Lago Yerwin; Osgood 1932). CHILE: Magallanes y An-
tártica Chilena, Harrison Island (M. H. Gallardo and Pat-
terson 1985), Puerto del Hambre (type locality of Mus 
magellanicus Bennett), Punta Arenas (M. H. Gallardo and 
Patterson 1985), Lago Sarmiento, Parque Nacional Torres 
del Paine (M. H. Gallardo and Palma 1990).

subspecies :  Oligoryzomys magellanicus is monotypic.
natural history:  Osgood (1932) found this spe-

cies to be fairly common at some localities on Tierra del 
Fuego, but in the vicinity of Punta Arenas and northward 
in western Patagonia it was found with diffi culty and only 
in small numbers. It co- occurs with Abrothrix olivacea in 
forest communities but not with this species in the brush 
or open pampa.

remarks :  Oligoryzomys magellanicus is characterized 
by 2n = 54, FN = 66 (M. H. Gallardo and Patterson 1985). 
M. H. Gallardo and Palma (1990) described external, 
cranial, bacular, chromosomal, and allozyme characters 
that differentiate O. magellanicus from O. longicaudatus.
Palma, Rivera- Milla et al. (2005) and Belmar- Lucero et al. 
(2009), however, showed, based on molecular and karyo-
logical characters, that specimens from southern Chile 
(including from Puerto Hambre, type locality of O. mag-
ellanicus) and Tierra del Fuego, in the range of O. magel-
lanicus as proposed by M. H. Gallardo and Palma (1990), 
actually belong to O. longicaudatus. Palma, Rivera- Milla 
et al. (2005) also showed an outlier haplotype from Rio 
Penitente, which they regarded to be O. magellanicus. We 
recognize O. magellanicus as a valid species based on its 
distinctive short tail (same length as head and body, com-
pared to the much longer tail of O. longicaudatus), its 
different karyotype, and the molecular results of Palma, 
Rivera- Milla et al. (2005). Our assessment is that O. mag-
ellanicus and O. longicaudatus are sympatric in southern-
most Chile and Tierra del Fuego (based on molecular and 
karyological results), the fi rst being rare (and thus not col-
lected by Belmar- Lucero et al. 2009). Nevertheless, Palma 
et al. (2012) argued, based on their molecular data, that O. 
magellanicus is a subspecies of O. longicaudatus; the tax-
onomic and distributional limits of these species need re-
evaluation, especially in a more integrative approach that 
combines molecular, karyotypic, and morphological data.

Map 229    Selected localities for Oligoryzomys magellanicus ( ). Contour 
line = 2,000 m.



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 431

viously identifi ed by us (e.g., Bonvicino and Weksler 1998; 
Weksler and Bonvicino 2005) as O. fornesi, are  here con-
sidered as O. mattogrossae. The karyotype of this species is 
frequently mistaken as a variant of the karyotype of O. fl a-
vescens (2n = 64– 66, FN = 66– 68; e.g., Myers and Carleton 
1981; Sbalqueiro et al. 1991). However, O. mattogrossae
(2n = 62, FN = 64) and O. fl avescens (2n = 64– 66, FN = 66– 
68) karyotypes are discontinuous because a 2n = 63 karyo-
type has not been reported. Furthermore, these two taxa 
appear to differ in morphological traits, such as the inci-
sive foramen length (longer in O. fl avescens). The 2n = 62, 
FN = 64 karyotype has also been attributed to O. eliurus
(Svartman 1989; Andrades- Miranda, Oliveira, Lima- Rosa 
et al. 2001), but examination of the karyotyped specimens 
listed by these authors confi rmed them as O. mattogrossae.

Oligoryzomys messorius (Thomas, 1901)
Hairy Colilargo

synonyms:
Oryzomys navus messorius Thomas, 1901e:151; type lo-

cality “Kanuku Mountains, about 59° W. and 3° N., 
and on the savannas near their base, at altitudes varying 
from 240 to 2000 feet,” Upper Takutu– Upper Essequibo, 
Guyana.

Oligoryzomys navus messorius: Gyldenstolpe, 1932a:27; 
name combination.

J. A. Allen); Mato Grosso do Sul, Cassilândia (LBCE 
12111), Corumbá (LBCE 5718); Paraíba, Mamanguape 
(UFPB [MPS 72]); Pernambuco, Bom Conselho (UFPB- 
PMN 60), Buíque (UFPB 1893), Macaparana (UFPB [MPS 
34]). PARAGUAY: Caaguazú, 24 km NNW of Carayaó, 
Estancia San Ignacio (UMMZ 133818), Canindeyú, 6.3 km 
NE by road of Curuguaty (UMMZ 124218).

subspecies :  Oligoryzomys mattogrossae is monotypic.
natural history:  Oligoryzomys mattogrossae is 

an inhabitant of open- vegetation biomes such as the Cer-
rado, Caatinga, and Chaco, but can also be found in for-
est formations in the transition with Amazonian forest. 
It can occur in sympatry with O. nigripes, O. stramineus 
(see Weksler and Bonvicino 2005), O. utiaritensis (see J. 
A.  Allen 1916c), and maybe with O. fl avescens (see Myers 
and Carleton, 1981, and below). Oligoryzomys mattogro-
sae (specimens identifi ed as O. fornesi) was the reservoir of 
Anajatuba hantavirus in the Brazilian state of Maranhão 
(E. S. T. Rosa et al. 2005).

remarks :  Oligoryzomys mattogrossae was described 
by J. A. Allen (1916c) based on two specimens, the holotype 
from Utiariti and one paratype from “Guatsué” (not located 
by Paint er and Traylor 1991, but presumably on middle 
Rio Papagaio), both in Mato Grosso state. Later, Cabrera 
(1961:396) considered this taxon a ju nior synonym of O. 
utiaritensis. However, morphologic and phyloge ne tic analy-
ses (C. R. Bonvicino and M. Weksler, in prep.) showed that 
O. mattogrossae is an in de pen dent lineage; in par tic u lar, O. 
mattogrossae has a yellow- ochraceous ventral coloration that 
contrasts with the whitish venter of O. utiaritensis (as previ-
ously noted by Myers and Carleton 1981). Some authors (e.g., 
Carleton and Musser 1989) also considered O. mattogrossae 
a ju nior synonymous of O. microtis, but these two species 
differ in a number of attributes, including distinct karyotypes 
(2n = 64, FN = 66 for O. microtis; A. L. Gardner and Patton 
1976 [as Oryzomys (Oligoryzomys) longicaudatus, variant 
2]; Aniskin 1994; Patton et al. 2000), nonsister status in mo-
lecular phyloge ne tic analyses (C. R. Bonvicino and M. Wek-
sler, in prep.), and distinct habitats (O. mattogrossae is found 
mostly in open- vegetation biomes, whereas O. microtis is 
found only in the forested environments).

We recognize Oligoryzomys mattogrosae as a valid spe-
cies based on the examination of the holotype and the dis-
covery of a specimen from Sapezal (same municipality as 
Utiariti, type locality of O. mattogrossae) that shares the 
same traits of the holotype and that is a member of a well- 
supported clade within Oligoryzomys; specimens of this 
clade  were previously referred to as O. fornesi (e.g., Wek-
sler and Bonvicino 2005), a name that we restrict  here to the 
type locality and vicinity (see that account). Therefore, the 
small body size and yellow belly of specimens, with 2n = 62, 
FN = 64, found in the Cerrado and Caatinga domains, pre-

Map 230    Selected localities for Oligoryzomys mattogrossae (●). Contour 
line = 2,000 m.
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MNRJ collections (M. Weksler and colleagues, unpubl. 
data), karyotypic data (2n = 66, FN = 74) of specimens 
identifi ed as Oligoryzomys sp. by Andrades- Miranda, 
Oliveira, Lima- Rosa et al. (2001; see also R. J. Baker et al. 
1983 for specimens from Surinam with 2n = 66), and the 
phyloge ne tic position relative to other species in the genus 
(G. B. Miranda et al. 2009; Agrellos et al. 2012). Based 
on our ongoing morphological, karyotypic, and molecular 
analyses, the specimen reported as Oligoryzomys cf. mes-
sorius by Andrades- Miranda, Oliveira, Lima- Rosa et al. 
(2001), with karyotype of 2n = 56, FN = 58, is distinct 
from the concept of O. messorius we espouse herein.

Oligoryzomys microtis (J. A. Allen, 1916)
Small- eared Colilargo

synonyms:
Oryzomys (Oligoryzomys) microtis J. A. Allen, 1916c:525; 

type locality “Lower Rio Solimoens [= Solimões] (fi fty 
miles above mouth),” Amazonas, Brazil; restricted to 
Manacapuru, north bank of lower Rio Solimões, 70 km 
WSW Manaus (Voss et al. 2001:118– 119, footnote).

Oryzomys chaparensis Osgood, 1916:205; type locality “To-
dos Santos, Chaparé River, [Cochabamba,] Bolivia. Al-
titude about 1200 feet.”

Oligoryzomys microtus Gyldenstolpe, 1932a:27; incorrect 
subsequent spelling of Oryzomys (Oligoryzomys) micro-
tis J. A. Allen.

Oryzomys [(Oligoryzomys)] microtis: Ellerman, 1941:355; 
name combination.

Oligoryzomys microtis: Carleton and Musser, 1989:71; fi rst 
use of current name combination.
description : Similar in size and general coloration 

to O. delicatus but very much less rufous above and 
clearer white below, and with very much smaller ears. 
Upper parts dull yellowish brown, fi nely lined with black- 
tipped hairs; under parts white (in holotype, but faintly 
tinged with buff in some specimens); upper surfaces of 
feet thinly clothed with light buffy brown hairs;  soles dark 
brown; tail shorter than head and body, brown, nearly 
naked, fi nely annulated, with tip not distinctly tufted; 
ears small, brownish, and nearly naked. Patton et al. 
(2000:Table 33) provided mean, standard error, and range 
for external and cranial mea sure ments for large series of 
adults from Rio Juruá in western Amazonian Brazil; total 
length 168– 233 mm, tail length 80– 125 mm, hindfoot 
length 21– 26, and ear length 11– 15 mm; series as small- 
bodied, long- tailed, and short- haired mouse, yellowish 
brown above and grayish white below; skull with elon-
gated braincase, broad but long rostrum, and hourglass- 
shaped interorbital region with squared edges.

distribution:  Oligoryzomys microtis occurs 
broadly in the Amazon Basin of eastern Peru, northeastern 

Oryzomys delicatus messorius: Cabrera, 1961:388; name 
combination.

Oligoryzomys fulvescens: Carleton and Musser, 1989:70; 
part, specimens from northern South America.
description:  Color above grizzled grayish fawn, 

varying towards rufous; rump more rufous than back; face 
grayer; ears comparatively short, but little darker than gen-
eral color of head, very different therefore to blackish ears 
of O. fulvescens; under surface dull whitish, with scarcely 
trace of buff, not sharply defi ned laterally, hairs all grayish 
basally; dorsal surfaces of hands and feet white. Tail short 
for group, thinly haired, brown above, lighter beneath; not 
sharply contrasted as in O. fulvescens.

distribution:  Oligoryzomys messorius is distrib-
uted primarily in higher elevations of southern Venezuela, 
Guyana, Surinam, and northeastern Brazil.

selected localit ies  (Map 231): BRAZIL: 
Amapá, Tartarugalzinho (MNRJ 35967); Roraima, Parque 
Nacional do Viruá (MNRJ 70475), Rio Cotinga, Limão 
(AMNH 75411). GUYANA: Upper Takutu– Upper Esse-
quibo, near Awarawaunowa (ROM 38522), near Dada-
nawa (ROM 36021), Kanuku Mountains (type locality of 
Oryzomys navus messorius Thomas), Nappi Creek (ROM 
31529), 5 km SE of Surama (ROM 103348). SURINAM: 
Sipaliwini, Sipaliwini airstrip (CMNH 76892). VENEZU-
ELA: Amazonas, Pozón, 50 km NE of Puerto Ayacucho 
(ROM 107871); Bolivar, Auyán- Tepuí (AMNH 130883), 
Mount Roraima, Arabopo (AMNH 75662).

subspecies :  Oligoryzomys messorius is monotypic.
natural history:  Nothing is known about the 

ecol ogy, population biology, or behavior of this species.
remarks :  We recognize O. messorius as a valid spe-

cies distinct from O. delicatus based on morphological 
differences of specimens of both taxa in the AMNH and 

Map 231    Selected localities for Oligoryzomys messorius (●). Contour 
line = 2,000 m.
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2). Aniskin and Volobouev (1999) and Patton et al. (2000) 
both reported the same karyotype from additional locali-
ties in the Peruvian and the western Brazilian Amazon, re-
spectively. Other karyotypes are found in colilargos from 
the Brazilian Amazon within the geographic range of O. 
microtis (C. R. Bonvicino, unpubl. data), and it is likely 
that this is a karyotypically polytypic species.

Voss et al. (2001:118– 119, footnote) discussed the loca-
tion of the type locality, north of the Rio Solimões, and the 
lack of morphological differentiation between the type series 
and topotypes of O. fulvescens. Oligoryzomys species, how-
ever, are very similar to one another, and we cannot discard 
that such is the case for O. microtis and O. fulvescens. Ad-
ditional morphological comparisons are necessary to resolve 
this problem, and we keep the name microtis in this account. 
This species needs an in- depth taxonomic assessment.

Oligoryzomys moojeni Weksler and Bonvicino, 2005
Moojen’s Colilargo

synonym:
Oligoryzomys moojeni Weksler and Bonvicino, 2005:116; 

type locality “Fazenda Fiandeira in ‘Morro do Chapéu’ 
region, in the lowest part of the Chapada dos Veadeiros 
National Park, 65 km SSW Cavalcante (14°04′S 47°45′W, 
altitude ranging from 550 to 740m), Goiás State, Brazil.”
description:  Medium sized, characterized by brown- 

orange dorsal pelage that does not contrast sharply with 
creamy ventral pelage, notably short incisive foramina, 
and second highest diploid number (2n = 70) for genus.

Bolivia, and western Brazil, extending eastward along the 
fl oodplain of the Rio Amazonas in Pará state.

selected localit ies  (Map 232): BOLIVIA: Beni, 
El Triunfo (USNM 391298), La Penas (USNM 460741); 
Cochabamba, Todos Santos (type locality of Oryzomys 
chaparensis Osgood); La Paz, Mapiri (AMNH 72697); 
Pando, La Cruz (AMNH 262901), Pemanso (AMNH 
262912), Río Nareuda (AMNH 248982); Santa Cruz, El 
Refugio (AMNH 268971). BRAZIL: Acre, Igarapé Porong-
aba, right bank Rio Juruá (Patton et al. 2000); Amazonas, 
Jainú, right bank Rio Juruá (Patton et al. 2000), Manaca-
paru, north bank Rio Solimões, 70 km WSW of Manaus 
(type locality of Oryzomys [Oligoryzomys] microtis J. A. 
Allen), Parintins (AMNH 92899), Rio Madeira, Rosarinho, 
Lago Miguel (AMNHN 92705), Seringal Condor, left bank 
Rio Juruá (Patton et al. 2000); Pará, Belém (USNM 461069), 
Capim, 150 mi SE of Belém (AMNH 188964), Marabá, 
Serra do Norte (USNM 543345), Villarinho do Monte, Rio 
Xingu (AMNH 95984). PERU: Loreto, Jenaro Herrera (Ani-
skin 1994), Mishana Allpahuayo (Aniskin 1994); Madre de 
Dios, Río Manu, 57 km above mouth (USNM 559399), Río 
Tambopata, 30 km above mouth (USNM 530925); Pasco, 
ca. 10 km N of Puerto Bermudez (AMNH 245551); Ucayali, 
Balta, Río Curanja (LSUMZ 14360).

subspecies :  We treat Oligoryzomys microtis as mono-
typic.

natural history:  Oligoryzomys microtis is a ter-
restrial inhabitant of edge habitats within the lowland rain-
forest of the Amazon Basin. Population ge ne tic analyses of 
O. microtis from the Brazilian Amazon (Patton et al. 1996, 
2000) showed weak isolation by distance occurring only 
over large geo graph i cal distances. Migration rates (Nm) 
 were high, and most (about 80%) of haplotype variation 
was observed within local populations. Specimens of O. 
microtis captured in Bolivia and Peru  were positive for the 
Río Mamoré hantavirus (Carroll et al. 2005; Powers et al. 
1999; Richter et al. 2010).

Pregnant females  were recorded in March, May, Au-
gust, and September in Bolivia; the number of embryos 
vary from three to fi ve (S. Anderson 1977). Along the 
Rio Juruá in the western Amazon of Brazil, individuals 
reached reproductive maturity quickly, some while still 
in juvenile pelage, pregnancy rates  were high (with litter 
size, based on embryo counts, ranging from two to eight 
[modal number = 4]), and reproduction was recorded 
throughout the dry season. They inhabit mainly season-
ally fl ooded habitats along river margins (várzea) exposed 
during the dry season, but also occur in terra fi rme forest 
(Patton et al. 2000).

remarks :  A. L. Gardner and Patton (1976) reported 
a karyotype of 2n = 64, FN = 66 for specimens from eastern 
Peru (as Oryzomys (Oligoryzomys) longicaudatus, variant 

Map 232    Selected localities for Oligoryzomys microtis (●). Contour 
line = 2,000 m.
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Mus longitarsus Rengger, 1830:232; type locality “Ufer des 
Paraguaystromes, nördlich von Villa- Real.”

Hesperomys eliurus Wagner, 1845a:147; type locality “Yta-
rare [= Itararé],” São Paulo, Brazil.

Hesperomys pygmaeus Wagner, 1845a:147; type locality “Yp-
anema” (= Floresta Nacional de Ipanema, 20 km NW 
Sorocaba, São Paulo, Brazil, 23°26′7′′S 47°37′41′′W, 
701 m; L. P. Costa et al. 2003).

Hesperomys (Calomys) pygmaeus: Burmeister, 1854:173; 
name combination.

Oryzomys pygmaeus: E.- L. Trouessart, 1897:527; name 
combination.

Oryzomys nigripes: E.- L. Trouessart, 1897:528; name com-
bination.

Oryzomys eliurus: E.- L. Trouessart, 1897:528; name com-
bination.

Oryzomys longitarsus: E.- L. Trouessart, 1897:528; name 
combination.

Oryzomys delticola Thomas, 1917c:96; type locality “Isla 
Ella, in the delta of the Rio Parana, at the top of the La 
Plata Estuary,” Buenos Aires, Argentina.

Oryzomys (Oligoryzomys) delticola: Tate, 1932f:10; name 
combination.

Oryzomys (Oligoryzomys) longitarsus: Tate, 1932f:10; name 
combination.

Oryzomys (Oligoryzomys) nigripes: Tate, 1932f:10; name 
combination.

Oryzomys (Oligoryzomys) eliurus: Tate, 1932f:10; name 
combination.

Oryzomys (Oligoryzomys) pygmaeus: Tate, 1932f:10; name 
combination.

Oligoryzomys eliurus: Carleton and Musser, 1989:73; name 
combination.

Oligoryzomys nigripes: Carleton and Musser, 1989:73; fi rst 
use of current name combination.

Oligoryzomys delticola: Carleton and Musser, 1989:75; 
name combination.
description:  Large, characterized by dark- brown 

to dark- yellowish dorsal pelage color, with sharply de-
fi ned transition to whitish ventral coloration, and often 
with orange pectoral band; long ears; 2n = 62, FN = 78– 82 
karyotype.

distribution:  Oligoryzomys nigripes occurs in 
eastern Brazil (from Pernambuco in the north to Rio 
Grande do Sul in the south along the coast, and in the 
southern portion of the Cerrado in Minas Gerais and São 
Paulo states and the Distrito Federal), Paraguay (east of 
the Río Paraguay), Uruguay (Salto, Durazno, Colonia, and 
Maldonado departments), and Argentina (Buenos Aires, 
Misiones, and Chaco provinces).

selected localit ies  (Map 234; from Weksler and 
Bonvicino 2005, except as noted): ARGENTINA: Buenos 

distribution:  Central Brazil, in the Cerrado of 
Goiás and Tocantins states, at elevations below 800 m.

selected localit ies  (Map 233; from Weksler and 
Bonvicino 2005, except as noted): BRAZIL: Goiás, Caval-
cante, Colinas do Sul, Mimoso de Goiás, Minaçu, Uruaçu; 
Tocantins, Lajeado (J. F. S. Lima et al. 2003), Porto Nacio-
nal (J. F. S. Lima et al. 2003).

subspecies :  Oligoryzomys moojeni is monotypic.
natural history:  Oligoryzomys moojeni occurs 

at elevations between 500 and 800 m in the Brazilian Cer-
rado, primarily in open vegetation formations such as cer-
rado sensu stricto and campo úmido, but also in open gal-
lery forest (Weksler and Bonvicino 2005). Two pregnant 
females  were captured at the type locality in August (dry 
season), each with three embryos.

remarks :  The karyotype of Oligoryzomys moojeni is 
characterized by 2n = 70 and FN = 74– 76; variation in the 
autosomal fundamental number is due to a pericentric inver-
sion affecting a medium chromosome pair (J. F. S. Lima et al. 
2003). In their respective karyotypic analyses, Andrades- 
Miranda, Oliveira, Lima- Rosa et al. (2001), and F. J. S. Lima 
et al. (2003) referred to this species as Oligoryzomys sp.

Oligoryzomys nigripes (Olfers, 1818)
Black- footed Colilargo

synonyms:
Mus nigripes Olfers, 1818:209; type locality fi xed by neo-

type designation to “Ybycuí National Park, Department 
Paraguarí, approximately 85 km SSE Atyrá, Paraguay” 
(Myers and Carleton 1981:14).

Map 233    Selected localities for Oligoryzomys moojeni (●).
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remarks :  The name nigripes was fi rst given to Az-
ara’s (1801:98) le rat à tarse noir by Olfers (1818:209; see 
Desmarest 1819f; Hershkovitz 1959b; Myers and Carleton 
1981). As no type specimen was selected in the original or 
in subsequent publications, Myers and Carleton (1981:14) 
designated a neotype from Ybycuí National Park, 85 km 
SSE Atyrá (which is approximately where Azara obtained 
his specimens), in the department of Paraguaí, Paraguay.

Oligoryzomys nigripes has a diploid number of 62 chro-
mosomes but a variable autosome fundamental number 
ranging from 79 to 82 due to pericentric inversions (Bon-
vicino, D’Andrea, and Borodin 2001). Because Bonvicino 
and Weksler (1998) and Weksler and Bonvicino (2005) 
 were unable to separate samples of O. nigripes from those 
of delticola Thomas or eliurus Wagner on morphological 
and karyological grounds, we consider both delticola and 
eliurus as equivalent to O. nigripes herein. Recent analyses 
of mtDNA sequence data (D-loop and cytochrome-b) cor-
roborate that delticola is best considered a synonym of O. 
nigripes (Francés and D’Elía 2006; Rivera et al. 2007). L. 
F. Machado et al. (2011) presented further characters that 
differentiate sympatric O. nigripes from O. fl avescens.

Oligoryzomys rupestris Weksler and Bonvicino, 2005
Highlands Colilargo

synonym:
Oligoryzomys rupestris Weksler and Bonvicino, 2005:119; 

type locality “Pouso Alto (14°01′S 47°31′W), in the 

Aires, Isla Ella, delta of Río Paraná (type locality of Oryzo-
mys delticola Thomas); Chaco, Las Palmas; Misiones, Cara-
guatay. BRAZIL: Bahia, Rio Una, 10 km ESE of São José; 
Distrito Federal, Brasília; Espírito Santo, Venda Nova; Goiás, 
Flores de Goiás; Minas Gerais, Fazenda Canoas, Juramento, 
Passos, Peirópolis; Paraíba, Pirauá; Pernambuco, Bom Con-
selho, Buíque; Rio de Janeiro, Itaguaí, Nova Friburgo; Rio 
Grande do Sul, Faxinal, Pontal do Morro Alto; Santa Cata-
rina, Florianópolis, Itá; São Paulo, Araraquara, Guaratuba, 
Iguapé, Itapetininga, Pedreira. PARAGUAY: Amambay, 4 km 
(by road) SW of Cerro Corá (Myers and Carleton 1981), 
28 km SW of Pedro Juan Caballero (Myers and Carleton 
1981); Caaguazú, Sommerfi eld Colony; Canindeyú, 6.3 km 
by road N of Curuguaty; Central, Asunción; Itapúa, Encar-
nación; Misiones, San Francisco. URUGUAY: Durazno, Du-
razno; Maldonado, Punta del Este; Salto, Salto.

subspecies :  Oligoryzomys nigripes is monotypic.
natural history:  Oligoryzomys nigripes had an 

average of 4.7 embryos (range: 4– 6) in 21 pregnant females 
from the Brazilian states of Rio de Janeiro and São Paulo 
collected in September and November (C. R. Bonvicino, un-
publ. data). Myers and Carleton (1981) reported an average 
of 3.57 embryos (range 2 to 5) in 32 pregnant females from 
Paraguay collected around June and August (with a hiatus in 
July). Oligoryzomys nigripes is the most habitat- generalist of 
all Brazilian Oligoryzomys species, occurring in primary and 
secondary vegetation in Atlantic Forest and Cerrado. It can 
be sympatric with O. stramineus (see Bonvicino and Wek-
sler 1998), though the two species have never been caught in 
the same trapline. It can be syntopic with O. fl avescens and 
O. mattogrossae. Oligoryzomys nigripes is more commonly 
trapped on the ground, but Myers and Carleton (1981) men-
tioned specimens collected in trees and suggested some arbo-
real activity. Püttker, Pardini et al. (2008) found the species at 
sites with a low canopy and a dense understory. In southern 
Brazil, population levels peaked in the cold and dry months 
and reached null values during the warmest months, with the 
population increase connected to greater availability of food 
resources, especially of grass seeds (Antunes et al. 2009). 
This colilargo can reach a density of 33 animals per hectare 
during population explosions (study population in Buenos 
Aires province, Argentina; Jaksic and Lima 2003). In the Rio 
de la Plata delta (and probably elsewhere), O. nigripes is prey 
of the Barn Owl (Tyto alba) and host to the ectoparasitic 
mites Haemolaelaps glasgowi, Gigantolaelaps mattogrossen-
sis, Laelaps paulistanensis, and Mysolaelaps microspinosus 
(see Massoia and Fornes 1964b). The species is also host to 
the nematodes Stilestrongylus lanfrediae in Rio de Janeiro, 
Brazil (J. G. R. Souza et al. 2009) and Syphacia kinsellai in 
Misiones, Argentina (M. Robles and Navone 2007), and in-
dividuals are a reservoir for the Araucaria hantavirus (R. C. 
Oliveira et al. 2011).

Map 234    Selected localities for Oligoryzomys nigripes (●). Contour 
line = 2,000 m.
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pattern (pattern 3 of Voss 1988) of O. rupestris is unique 
among Oligoryzomys species.

Oligoryzomys stramineus Bonvicino and Weksler, 1998
Straw- colored Colilargo

synonym:
Oligoryzomys stramineus Bonvicino and Weksler, 1998: 

98; type locality “Fazenda Vão dos Bois (13°34′29′′S 
47°10′57′′W, 424 m), Terezina de Goiás, Goiás State, 
Brazil, 24 km N of Terezina de Goiás, 15 km SW of Rio 
Paranã, a tributary of the upper Rio Tocantins, road 
GO- 118, km 275.”
description:  Large species characterized by pale 

dorsal color, with defi ned transition between lateral and 
whitish ventral pelage, long incisive foramina, broad zygo-
matic plates, and 2n = 52, FN = 68– 70 karyotype.

distribution:  Oligoryzomys stramineus occurs in 
central and northeastern Brazil, from Goiás and Minas 
Gerais states in the south to Ceará, Piauí, Paraíba, and Per-
nambuco states in the north, in both Cerrado and Caatinga 
vegetational domains.

selected localit ies  (Map 236): BRAZIL: Ba-
hia, Caetité (MNRJ 63416); Ceará, Russas (Fernandes 
et al. 2012), Santanopole (USNM 304583); Goiás, Fa-
zenda Vão dos Bois, Teresina de Goiás (type locality of 
Oligoryzomys stramineus Bonvicino and Weksler), Mam-
baí (Weksler and Bonvicino 2005); Minas Gerais, Fa-
zenda Canoas, Juramento (Weksler and Bonvicino 2005); 
Paraíba, Pirauá (UFPB [LFS 49]); Pernambuco, Agrestina 
(UFPE [PMN 62]), Buíque (UNPE [PMN 147]), Cor-
rentes (Weksler and Bonvicino 2005), Exu (Weksler and 
Bonvicino 2005).

subspecies :  Oligoryzomys stramineus is monotypic.
natural history:  Oligoryzomys stramineus is pri-

marily found in gallery forests within the Cerrado. Young 
juveniles  were collected in August, suggesting that repro-
duction occurred around June– July; one pregnant female 
was captured in September with four embryos (Weksler 
and Bonvicino 2005). This species is sympatric with O. 
fornesi (with both obtained in the same trapline) and O. 
nigripes (but never in the same trapline) at some localities 
in central Brazil (Weksler and Bonvicino 2005).

remarks :  The karyotype of Oligoryzomys stramin-
eus is characterized by 2n = 52, FN = 68 to 69 (Furtado 
1981; Maia et al. 1983; both as Oligoryzomys aff. eli-
urus). Differences in autosomal fundamental number are 
due to an inversion in a small acrocentric pair (Bonvicino 
and Weksler 1998). See remarks in the account for Oligo-
ryzomys chacoensis for the confusion over the distribu-
tional range of that species due to misidentifi cation with 
specimens of O. stramineus (e.g., Carleton and Musser 
1989:72).

highest part of the Chapada dos Veadeiros National 
Park, at 1,500m altitude, 14 km NNW of Alto Paraíso, 
Goiás State, Brazil.”
description:  Small sized, characterized by gray head 

that contrasts with lighter yellow- brownish dorsal body col-
oration; small tufts of whitish hairs anterior to base of pinna; 
reduced or absent stapedial foramen, squamosal- alisphenoid 
groove, and sphenofrontal foramen that characterizes carotid 
circulatory pattern 3 (sensu Voss 1988); and lowest known 
diploid number (2n = 44– 46) among species in the genus.

distribution:  Oligoryzomys rupestris occurs in 
central Brazil, where it is known from only three localities, 
one each in Goiás, Minas Gerais, and Bahia states, at eleva-
tions above 1,000 m.

selected localit ies  (Map 235): BRAZIL: Bahia, 
Pico das Almas (MZUSP 29015); Goiás, Pouso Alto (type 
locality of Oligoryzomys rupestris Weksler and Bonvicino); 
Minas Gerais, Serra do Cipó (MZUSP 27423).

subspecies :  Oligoryzomys rupestris is monotypic.
natural history:  This species occurs only in high- 

elevation areas characterized by campos rupestre vegeta-
tion in the Cerrado Biome (Weksler and Bonvicino 2005). 
No female was found pregnant in November (end of dry 
season) at the type locality (Bonvicino, Lemos, and Weksler 
2005). No other natural history information is available.

remarks :  Oligoryzomys rupestris has the lowest dip-
loid number of all species in the genus, with 2n = 44 to 46 
and an autosomal fundamental number varying from 52 to 
53 (M. J. de J. Silva and Yonenaga- Yassuda 1997; as Oli-
goryzomys sp. 1 and sp. 2). The derived carotid circulation 

Map 235    Selected localities for Oligoryzomys rupestris (●). Contour 
line = 2,000 m.
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distribution:  Oligoryzomys utiaritensis is distrib-
uted across the northwest of Mato Grosso and southwest 
of Pará states, an area that includes the Chapada dos Pare-
cis, a massive plateau in northwestern Mato Grosso that 
marks the transition between the Cerrado and Amazonian 
domains in central Brazil.

selected localit ites  (Map 236): BRAZIL: 
Pará, Castelo dos Sonhos, Altamira (MNRJ 75609); Mato 
Grosso, Campo Novo do Parecis (MNRJ 75616), Feliz 
Natal (MNRJ [SVS 819]), Peixoto de Azevedo (MNRJ 
75600), Utiariti, Rio Papagaio (type locality of Oryzomys
[Oligoryzomys] utiaritensis J. A. Allen).

subspecies :  Oligoryzomys utiaritensis is monotypic.
natural history:  Specimens of Oligoryzomys 

utiaritensis  were captured between 110 and 570 m eleva-
tion, in secondary semideciduous forest at the limits of 
corn and soy plantations, in eucalypt plantations with 
herbaceous vegetation, and in very altered vegetation near 
plantations (Agrellos et al. 2012). This species is sympat-
ric with O. mattogrossae at the type locality (J. A. Allen 
1916c). Individuals serve as a reservoir of the Castelo dos 
Sonhos hantavirus (E. S. T. Rosa et al. 2011).

remarks :  Recent karyotypic, morphologic, and mo-
lecular analyses (Agrellos et al. 2012) demonstrated that 
O. utiaritensis and O. nigripes (= O. eliurus; see the species 
account)  were different species. Oligoryzomys utiaritensis
had a karyotype with 2n = 72 and FN = 76, unlike O. ni-
gripes with 2n = 62, FN = 78– 82. Analyses of mtDNA and 
nucDNAmarkers indicated that O. nigripes and O. utiari-
tensis  were not sister taxa.

Genus Oreoryzomys Weksler, Percequillo, 
and Voss, 2006
Alexandre R. Percequillo

Oreoryzomys balneator, the sole species in the genus, is 
endemic to high- elevation montane forests in Ec ua dor and 
northern Peru. It is currently known from very few speci-
mens and localities.

Externally, O. balneator has a small body size, with head 
and body length ranging from 75– 94 mm; the tail is lon-
ger than head and body (tail length 95– 120 mm); hindfeet 
are narrow and delicate (length 23.5– 27 mm); and ears are 
short and rounded. The dorsal pelage is dense and compact, 
with short hairs (aristiforms reaching 12 mm in length), 
and darkly colored, ochraceous densely grizzled with dark 
brown. The ventral pelage is shorter, sharply distinct from 
the dorsum and sides of the body in color, grayish to buffy 
gray. The tail is whitish along its basal half, with the dis-
tal half uniformly dark brown; the tail tip may be white in 
some specimens. Hindfeet are covered dorsally with short, 

Oligoryzomys utiaritensis J. A. Allen, 1916
Utiariti Colilargo

synonyms:
Oryzomys (Oligoryzomys) utiaritensis J. A. Allen, 1916c: 

527; type locality “Utiarity [= Utiariti], Rio Papagaio, 
Matto Grosso, Brazil.”

Oligoryzomys utiaritensis: Gyldenstolpe, 1932a:29; fi rst use 
of current name combination.

Oryzomys [(Oligoryzomys)] utiaritensis: Ellerman, 1941: 
356; name combination.

Oligoryzomys eliurus: Carleton and Musser, 1989:73; part; 
not Hesperomys eliurus Wagner.
description : Upper parts clay- colored, fi nely lined 

with black- tipped hairs over back, nearly pure clay- color on 
sides; front of head and nose darker and slightly grayish; 
under parts grayish white, hairs darker at base; upper sur-
faces of forefeet and hindfeet paler, about fl esh color,  soles 
dark brown; ears large, light brown, nearly naked; and tail 
longer than head and body, fi nely annulated, light brown, 
and nearly naked, apical portion with short, bristly grayish 
hairs. Agrellos et al. (2012) diagnosed O. utiaritensis by the 
following characters: grizzled yellowish- brown dorsal pel-
age contrasting with whitish ventral pelage and tail weakly 
bicolored; long incisive foramina with posterior borders 
reaching or almost reaching alveoli of fi rst upper molars, 
but never extending posteriorly; highest diploid number 
for genus (2n = 72); and three putative synapomorphies in 
mtDNA cytochrome-b and one in nuclear intron 7 of beta- 
fi brinogen gene sequences.

Map 236    Selected localities for Oligoryzomys stramineus (●) and Oligoryzo-
mys utiaritensis (❍). Contour line = 2,000 m.
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smaller, but similar to the other teeth. A deep anterofl exid 
is present on m1 as is a long and narrow mesolophid (al-
though this latter structure is absent in one specimen). The 
second lower molar exhibits individual variation in the 
presence of a mesolophid, conspicuous in most specimens, 
but others lack a noticeable trace, even in unworn molars.

synonyms:
Oryzomys: Thomas, 1900c:273; part; not Oryzomys Baird.
Oreoryzomys Weksler, Percequillo, and Voss, 2006:21; 

type species Oryzomys balneator Thomas, by original 
designation.
remarks :  Oreoryzomys is recovered as the sister 

taxon to Microryzomys in phyloge ne tic analyses of oryzo-
myine rodents based on molecular and morphological data 
(Weksler 2003, 2006). In fact, the two genera are morpho-
logically similar (as fi rst observed by M. D. Carleton, pers. 
comm.); both share a deep anteromedian fl exus on M1, a 
short, convexly shaped incisive foramina, type 1 carotid 
circulatory pattern, a rounded interorbital region hour-
glass in shape, a rounded brain case, and a posteroventral 
oriented foramen magnum.

Oreoryzomys balneator (Thomas, 1900)
Ec ua dorean Oreoryzomys

synonyms:
Oryzomys balneator Thomas, 1900c:273; type locality “Mi-

rador,” Baños, Tungurahua, Ec ua dor.
Oryzomys ([Oryzomys]) balneator: E.- L. Trouessart, 1904: 

418; name combination.
Oryzomys balneator hesperus Anthony, 1924b:7; type lo-

cality “El Chiral, Western Andes, Provincia del Oro, Ec-
ua dor, elevation 5350 ft.”

Oryzomys balneator balneator: Gyldenstolpe, 1932a:13; 
name combination.

[Oreoryzomys] balneator: Weksler, Percequillo, and Voss, 
2006:21; fi rst use of current name combination.
description:  As for the genus.
distribution:  This species is known from a few lo-

calities on both western and eastern slopes of the Andes 
in Ec ua dor and northern Peru, at intermediate elevations 
(from 1,500 to 1,586 m).

selected localit ies  (Map 237): EC UA DOR: El 
Oro, El Chiral (Oryzomys balneator hesperus Anthony); 
Napo, Baeza (BM 15.7.12.9); Tunguruhua, Mirador (type 
locality of Oryzomys balneator); Zamora- Chinchipe, 4 km 
E of Sabanilla (USNM 513570). PERU: Cajamarca, 4 km 
W of Chaupe (AMNH 268144).

subspecies :  I treat Oreoryzomys balneator as mono-
typic.

natural history:  This species occurs in Andean 
montane and cloud forest. According to Musser et al. 
(1998), Mirador, the type locality of O. balneator, has a 

bicolored (brown proximally and white distally), and self- 
colored hairs (entire white); ungual tufts are short, and do 
not conceal the claws. Mystacial vibrissae are dense, thick, 
and long, surpassing the tip of ears when laid back.

The skull of O. balneator is very small and delicate 
(greatest length range: 22.2– 25.7 mm). The rostrum is 
long and narrow, fl anked by small and discrete nasolacri-
mal foramina, and has very shallow and narrow zygomatic 
notches. The zygomatic plates are narrow, with their ante-
rior margins straight; zygomatic arches are slightly divergent 
posteriorly, and jugals are absent. The interorbital region is 
anteroposteriorly short and wide, with an hourglass shape; 
the anterior half has rounded supraorbital margins, and 
the posterior half shows squared margins. The braincase is 
rounded and globose, without temporal crests; in occipital 
view, the braincase is well rounded, and both the foramen 
magnum and occipital condyles are oriented more ventrally. 
Incisive foramina are short (length 2.8– 3.8 mm), with con-
vex lateral margins and rounded anterior and posterior mar-
gins. The palate is long and wide, with or without small and 
inconspicuous palatal excrescences; the posterolateral pala-
tal pits are large and deep. The anterior border of mesop-
terygoid fossa is rounded; its roof is perforated by long and 
narrow sphenopalatine vacuities present at the presphenoid- 
basisphenoid suture. An alisphenoid strut is absent. The 
stapedial foramen, squamosoalisphenoid groove, and sphe-
nofrontal foramen are present, confi guring carotid circula-
tory pattern 1 (sensu Voss 1988). Both the subsquamosal 
fenestra and postglenoid foramen are large. Auditory bullae 
are small but globose, with long and fl at bony tubes; the 
stapedial pro cess is small; the tegmen tympani varies in size, 
and may or may not marginally overlap the squamosal.

The mandible is shallow; the coronoid pro cess is very 
short and triangular, and positioned lower than the condy-
loid pro cess, thus defi ning an extremely shallow superior 
notch. The angular pro cess is shorter than the condyloid 
pro cess, so the inferior notch is also shallow. A capsular 
pro cess is well developed.

Upper incisors are orthodont. Molars are pentalopho-
dont, although some specimens may have tetralophodont 
lower molars, with a reduced to absent mesolophid. Mo-
lars have low crowns with the main cusps arranged in op-
posite pairs. Labial and lingual fl exi interpenetrate moder-
ately at the median molar plane; the labial fl exus is deep 
and wide, while the lingual fl exus is relatively shorter. 
The anterocone of M1 is divided by a deep anteromedian 
fl exus; the paracone is connected to the protocone by its 
medial portion, confi guring a very long mesofl exus and 
thus a long and narrow mesoloph (the anteroloph is also 
very long); with wear, it forms a long mesofossette. M2 is 
similar in shape and occlusal details, except for the absence 
of anterocone, but the anteroloph is well developed. M3 is 
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molecular analyses (Weksler 2003, 2006), restricted the ge-
nus Oryzomys in its taxonomic content and thus substan-
tially narrowed its geographic range, especially in South 
America. Currently fi ve species are attributed to this genus 
(Musser and Carleton 2005; Voss and Weksler 2009). Three 
of these (O. antillarum, O. dimidiatus, and O. palustris) 
are restricted to North and Central America (see Hall 1981; 
Weksler et al. 2006) and are not considered further  here. 
Two species either extend into northwestern South America 
(O. couesi) or are limited to this continent (O. gorgasi).

The South American species of genus Oryzomys (based 
on Hall 1981; H. Sánchez et al. 2001) are medium- sized 
oryzomyine rats, with the tail ranging from shorter to lon-
ger than head and body length, with conspicuous epider-
mal scales, and with ventral caudal hairs longer than dorsal 
ones and a small pencil of terminal hairs. Hindfeet are long 
and narrow, with webs of skin connecting digits II, III, and 
IV, and a fringe of stiff and short hairs along the metatarsal 
margins; ungual tufts are sparse and short, and do not con-
ceal the claws; plantar surfaces are covered with squamae, 
and the hypothenar pads are small and inconspicuous. Ears 
are small and rounded. The pelage is harsh and dense, usu-
ally short; dorsal pelage is grizzled grayish brown to ochra-
ceous tawny, mixed with black; color of the sides is paler 
and with less black; ventral pelage is white to ochraceous 
buff. The tail is distinctly bicolored at its base or through-
out most of its length.

The skull is strongly built although not very long. The 
rostrum is short and strong, with deep and wide zygomatic 
notches and well- projected and infl ated nasolacrimal cap-
sules. The interorbital region is broad and strongly divergent 
posteriorly with heavily beaded supraorbital margins or with 
well- developed supraorbital crests; temporal crests are well 
developed and collinear with the supraorbital margins. Inci-
sive foramina are very long and narrow, with their posterior 
margins penetrating between the fi rst molars; lateral mar-
gins are widest medially. The palate is long and wide (sensu
Hershkovitz 1962); posterolateral palatal pits are complex, 
numerous, and recessed in deep and rounded depressions. 
The anterior border of the mesopterygoid fossa is rounded, 
and its roof is completely ossifi ed without a trace of sphe-
nopalatine vacuities (except in O. palustris, which has very 
large and wide vacuities). The stapedial foramen is minute or 
absent, and both the squamosoalisphenoid groove and sphe-
nofrontal foramen are absent, confi guring carotid circulatory 
pattern 3 (sensu Voss 1988). The buccinator- masticatory and 
accessory oval foramina are confl uent, thus an alisphenoid 
strut is absent. The postglenoid foramen is narrow, and the 
subsquamosal fenestra is a small aperture in most species, 
due to a broad hamular pro cess of the squamosal, obliter-
ated in both South American species. The suspensory pro cess 
of the squamosal is absent and the tegmen tympani is short, 

matrix of vegetation with sharp contrasts, including páramo
mixed with temperate plants in the valleys interdigitating 
with extensive areas of subtropical forest. The climate is 
rainy, cold, and windy. There are no published details on 
the habitat where specimens  were caught, but museum skin 
labels (BM) indicate that individuals  were “trapped amidst 
the roots on a tree,” found “at old stump,” “among dead 
logs,” and “in woods,” suggesting that they are terrestrial. 
No other information on natural history is available.

remarks :  The validity of Oryzomys balneator hes-
perus Anthony remains to be determined, pending exami-
nation of the type material. Until that defi nition has been 
achieved, I provisionally recognize Anthony’s name as a 
synonym of Oreoryzomys balneator. It is noteworthy that 
the type and only known locality of hesperus represents the 
single western slope site for O. balneator, which is other-
wise distributed along the eastern Andean gradient.

Genus Oryzomys Baird, 1857
Alexandre R. Percequillo

Until very recently, the genus Oryzomys was one of the 
most taxonomically diverse of the many genera within 
the subfamily Sigmodontinae, comprising some 43 spe-
cies distributed from the southern United States in North 
American to northern Argentina in South America (Musser 
and Carleton 2005). However, the extensive taxonomic re-
arrangement proposed by Weksler et al. (2006), based on 
morphological (Percequillo 1998, 2003; Weksler 2006) and 

Map 237    Selected localities for Oreoryzomys balneator (●). Contour 
line = 2,000 m.
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Oryzomys couesi (Alston, 1877)
Coues’s Marsh Rice Rat

synonyms:
Hesperomys couesi Alston, 1877:756; type locality “Cobán, 

Guatemala.”
Oryzomys aquaticus J. A. Allen, 1891c:289; type locality 

“Brownsville, Cameron Co., Texas.”
H[esperomys]. (O[ryzomys].) couesi: J. A. Allen, 1891c: 290; 

name combination.
[Oryzomys] Couesi: Thomas, 1893b:403; fi rst use of cur-

rent name combination.
Oryzomys couesi: J. A. Allen, 1893:240; name combination.
Oryzomys fulgens Thomas, 1893b:403; type locality 

“Mexico.”
Oryzomys mexicanus J. A. Allen, 1897b:52; type locality 

“Had. San Marcos, 3550 ft., Tonila, Jalisco,” Mexico.
Oryzomys bulleri J. A. Allen, 1897b:53; type locality “Valle 

de Banderas, Terro Tepic, Jalisco, Mexico.”
Oryzomys peninsulae Thomas, 1897:548; type locality “Santa 

Anita, Baja California,” Mexico.
Oryzomys jalapae J. A. Allen and Chapman, 1897b:206; 

type locality “Japala, 4400 ft., Veracruz,” Mexico.
Oryzomys cozumelae Merriam, 1901:103; type locality “Co-

zumel Island, Quintana Roo,” Mexico.
Oryzomys albiventer Merriam, 1901:279; type locality 

“Ameca, 4000 ft., Jalisco,” Mexico.
Oryzomys crinitus Merriam, 1901:281; type locality “Tlal-

pan, Distrito Federal, Mexico.”
Oryzomys crinitus aztecus Merriam, 1901:282; type local-

ity “Yautepec, Morelos,” Mexico.
Oryzomys peragrus Merriam, 1901:283; type locality “Río 

Verde, San Luis Potosi,” Mexico.
Oryzomys richmondi Merriam, 1901:284; type locality “Es-

condido River, 50 mi, above Bluefi elds, Nicaragua.”
Oryzomys jalapae rufi nus Merriam, 1901:285; type locality 

“Catemaco, 1000 ft., Veracruz,” Mexico.
Oryzomys goldmani Merriam, 1901:288; type locality “Coa-

tzacoalcos, Veracruz,” Mexico.
Oryzomys rufus Merriam, 1901:287; type locality “San-

tiago, 200 ft., Nayarit,” Mexico.
Oryzomys teapensis Merriam, 1901:286; type locality 

“Teapa, Tabasco,” Mexico.
Oryzomys zygomaticus Merriam, 1901:285; type locality 

“Nenton, Guatemala.”
Oryzomys molestus Elliot, 1903:145; type locality “Ocot-

lan, State of Jalisco, Mexico.”
Oryzomys japalae apatelius Elliot, 1904a:266; type local-

ity “San Carlos, State of Vera Cruz, Mexico.”
[Oryzomys (Oryzomys)] couesi: E.- L. Trouessart, 1904: 416; 

name combination.
Oryzomys richardsoni J. A. Allen, 1910b:99; type locality 

“Peña Blanca, Nicaragua.”

and may or may not overlap the squamosal. Auditory bullae 
are small but globose, with a distinct dorsostapedial pro cess 
that may or may not overlap the squamosal; bony tubes are 
abruptly constricted, and ectotympanic capsules are globose.

The mandible is strong, with or without the capsular 
projection of lower incisors; superior and inferior notches 
are shallow. Upper incisors are strongly opisthodont. Molars 
are pentalophodont, and brachydont; toothrows are parallel 
and appear smaller in relation to the remaining parts of the 
skull; main cusps are arranged in opposite pairs; and labial 
and lingual fl exi interpenetrate only slightly at the median 
molar plane. Carleton and Musser (1989) described occlusal 
topology in detail. The fi rst upper and lower molars have 
accessory roots.

synonyms :
Mus: Harlan, 1837:385; part (description of palustris); not 

Mus Linnaeus.
[Hesperomys] Oryzomys Baird, 1857:458; as subgenus; type 

species Mus palustris Harlan, by monotypy.
Hesperomys: Alston, 1877:756; part (description of couesi); 

not Hesperomys Water house.
Oryuzomys: Coues, 1890:4165; elevation to generic rank.
Nectomys: Thomas, 1905a:586; part (description of dimid-

iatus); not Nectomys Peters.
Micronectomys: Hershkovitz, 1948:55; nomen nudum.

remarks :  The number of species within the genus 
Oryzomys is in fl ux. Weksler et al. (2006:4,Table 1) rec-
ognized fi ve (O. antillarum Thomas, O. couesi Alston, O. 
dimidiatus Thomas, O. gorgasi Hershkovitz, and O. palus-
tris Harlan). Carleton and Arroyo- Cabrales (2009) reviewed 
the couesi complex from western Mexico, and recognized 
three other species in addition to O. couesi (O. albiventer 
Merriam, O. nelsoni Merriam, and O. peninsulae Thomas). 
Most recently, Hanson et al. (2010), based on molecular 
phyloge ne tic analysis of samples from throughout the North 
and Middle American range, increased this number by four. 
These authors split O. texensis J. A. Allen from O. palustris 
and O. mexicanus J. A. Allen from O. couesi while identify-
ing two undescribed species from Costa Rica and Panama. 
To date, no samples from South America have been included 
in any molecular phyloge ne tic study.

KEY TO THE SOUTH AMERICAN SPECIES 
OF ORYZOMYS:
1. Rostrum long and slender; incisive foramina wider pos-

teriorly; hamular pro cess of squamosal slender, confi g-
uring a large subsquamosal fenestra . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Oryzomys couesi

1′. Rostrum stout and blunt; incisive foramina wider medi-
ally, tapering posteriorly; hamular pro cess of squamosal 
broad, confi guring a small subsquamosal fenestra  . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .Oryzomys gorgasi
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zomys is present at South America. If this is correct, the 
appropriate name applied to the South American species 
would be O. gorgasi (see H. Sánchez et al. 2001).

The diploid number of the Colombian specimen is 
2n = 56 (Hershkovitz 1987a), the same as that recorded for 
specimens from Middle American localities (Haiduk et al. 
1979; R. J. Baker et al. 1983; Burton et al. 1987).

Oryzomys gorgasi Hershkovitz, 1971
Gorgas’s Marsh Rice Rat

synonyms :
Oryzomys gorgasi Hershkovitz, 1971:700; type locality 

“Loma Teguerre (7°54′N, 77°W), Departamento An-
tioquia, northwestern Colombia, between Río Atrato 
and mouth of a caño (channel) of the east bank ciénaga
just below and opposite Sautatá (Chocó), Interoceanic 
Canal Survey Route 25 (Golfo de Urabá [sic] to Bahía 
Humboldt, via Ríos Atrato- Truandó); altitude, 1 meter 
above sea level.”

Oryzomys curasoae McFarlane and Debrot, 2001:182; 
type locality “Fissure, 30 m below edge of north face of 
Tafelberg Santa Barbara, (UTM coordinates: 19– 518570, 
13– 34570),” Curaçao, Ca rib be an Netherlands.

Oryzomys gatunensis Goldman, 1912a:7; type locality 
“Gatún, Canal Zone, Panama.”

Oryzomys couesi regillus Goldman, 1915:129; type local-
ity “Los Reyes, Michoacán,” Mexico.

Oryzomys couesi pinicola A. Murie, 1932:1; type locality 
“pine ridge, 12 mi. S El Cayo, Belize.”

Oryzomys couesi lambi Burt, 1934:107; type locality “San 
José de Guaymas, Sonora,” Mexico.

Oryzomys azuerensis Bole, 1937:165; type locality “Para-
coté, 11⁄2 mi. S mouth Río Angulo, Mariato- Suay lands, 
Veraguas, Panama.”

Oryzomys palustris couesi: Hall, 1960:173; name combi-
nation.

Oryzomys [(Oryzomys)] palustris couesi: Hall, 1981:609; 
name combination.
description:  Large and robust skull, with short and 

wide rostrum; incisive foramina penetrate between procin-
gula of fi rst upper molars; posteriorly strongly divergent 
interorbital region with strongly beaded to shelved supraor-
bital margins; prominent posterolateral palatal pits recessed 
in medium to deep palatal depressions; and completely ossi-
fi ed roof of mesopterygoid fossa (see Weksler 2006). Hersh-
kovitz (1987a) noted typical ochraceous orange color of 
body (dorsal, lateral, and ventral) throughout species’ range 
and entirely whitish mystacial facial region.

distribution:  This species is widespread through-
out North and Central America (Hall 1981; Musser and 
Carleton 2005), with only a single record from South 
America, in northwestern Colombia (Hershkovitz 1987a).

selected localit ies  (Map 238): COLOMBIA: 
Córdoba, Montería (Hershkovitz 1987a).

subspecies :  Substantial subspecies diversity is cur-
rently recognized within the North and Central American 
range of O. couesi (Hall 1981, as Oryzomys palustris).

natural history:  Nothing is known about the 
natural history of this species in South America, aside from 
the comment made by Hershkovitz (1987a) that the single 
specimen he obtained was collected in a rice fi eld.

remarks :  Long considered a subspecies of a very 
wide- ranging Oryzomys palustris (e.g., Hall 1960, 1981), 
O. couesi is now widely recognized as a valid species based 
on a number of morphological, karyotypic, and molecu-
lar geographic analyses (see summaries in Musser and 
Carleton 2005; Hanson et al. 2010). Hershkovitz (1971) 
regarded O. couesi as distinct from O. gorgasi, based on 
comparisons he made in the original description of the lat-
ter. H. Sánchez et al. (2001) also compared O. couesi to O. 
gorgasi, pointing out their differences. However, none of 
theses authors directly compared the voucher of O. couesi
(FMNH 127250) from Montería, Colombia, to the holo-
type or the Venezuelan series of O. gorgasi. Thus, there 
remains a remote possibility that only one species of Ory-

Map 238    Single known South American locality for Oryzomys couesi (●); 
range in Panama from Hall (1981). Contour line = 2,000 m.
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cal data (H. Sánchez et al. 2001) for O. gorgasi, suggested 
that black rats  were possibly responsible for the extinction 
of this species on the island of Curaçao.

remarks :  Since its description by Hershkovitz (1971) 
and, at the time, only known from the holotype, O. gorgasi
has been considered a valid species, closely related to O. 
palustris and O. couesi (Honacki et al. 1982; Musser and 
Carleton 1993). In 2001 H. Sánchez et al. reported on a 
series of specimens from the coastal mangroves of north-
western Venezuela, supplemented Hershkovitz’s descrip-
tion of O. gorgasi, and solidifi ed its specifi c status relative 
to other species of Oryzomys. They noted, however, that 
the markedly wide rostrum of the holotype might be due 
to allometric growth of the facial region during captivity.

More recently, Oryzomys curasoae, an extinct species 
based on remains obtained from limestone fi ssures, was de-
scribed from the continental shelf island of Curaçao off the 
northern Venezuelan coast (McFarlane and Debrot 2001). 
In the original description, these authors suggested that 
their species was close to Oryzomys, subgenus Oecomys, 
but refrained from addressing phyloge ne tic relationships. 
Subsequently, Voss and Weksler (2009), based on an exten-
sive comparative analysis of several members of tribe Ory-
zomyini, constructed a phyloge ne tic hypothesis in which O. 
curasoae was nested with other species of Oryzomys (sensu 
Weksler et al. 2006), specifi cally as sister to O. gorgasi. 

description:  Same external and craniodental traits 
typical of genus Oryzomys, as presented earlier. H. Sán-
chez et al. (2001:210) stated that O. gorgasi differed from 
other species (specifi cally O. couesi, O. dimidiatus, and O. 
palustris) by presence of stout and blunt rostrum, posteri-
orly tapering incisive foramina, absence of sphenopalatine 
vacuities, and broad hamular pro cess of squamosal, which 
reduces subsquamosal fenestra to small opening. However, 
Weksler (2006) scored the roof of mesopterygoid fossa of 
O. couesi as completely ossifi ed, the same condition as 
O. gorgasi, thus suggesting that this trait may be polymorphic 
in samples of O. couesi. Consistency in the lack of spheno-
palatine vacuities and thus the utility of an unossifi ed me-
sopterygoid fossa roof as diagnostic of O. gorgasi warrant 
further evaluation by examination of more extensive series 
of specimens of all species in the genus.

distribution:  Oryzomys gorgasi is known from 
two localities in the trans- Andean portion of northern South 
America, one each in Colombia and Venezuela. This spe-
cies is not known to extend into Panama, despite the close 
proximity of the single Colombian locality to that country. 
It is apparently extinct from Curaçao, off the northwestern 
Venezuelan coast.

selected localit ies  (Map 239): COLOMBIA: 
Antioquia, Loma Teguerre (Hershkovitz 1971). VENE-
ZUELA: Zulia, El Caimito, Refugio de Fauna Silvestre y 
Reserva de Pesca Ciénaga de Los Olivitos, 40 km NE of 
Maracaibo (H. Sánchez et al. 2001).

natural history:  In Colombia, the only known 
specimen was collected in the “swamp, or ciénaga, forests 
in the Río Atrato basin” (Hershkovitz 1971:701) “at least 
60 km upriver from the gulf of Urubá in an area of high an-
nual rainfall, . . .  a freshwater swamp” (H. Sánchez et al. 
2001:210). The series from Venezuela  were obtained at El 
Caimito, a small coastal island covered by xerophytic veg-
etation and by mangroves along swampy lagoon margins 
(H. Sánchez et al. 2001).  Here, the species was omnivo-
rous, feeding on crustaceans, insects, seeds, and other plant 
tissues. Endoparasites observed included the onchocercid 
fi lariod Litomosoides sygmodontis and the recitulariid ge-
nus Pterygodermatites (subgenus Paucipectines). Despite 
being common in Neotropical cricetids, neither oxyurid 
nor trychostrongylid nematode endoparasites  were found 
in examined stomachs.

Oryzomys gorgasi is a species apparently uncommon in 
Venezuela, as considerable trapping effort at three locali-
ties near El Caimito has produced no other specimens (H. 
Sánchez et al. 2001). Instead, the black rat (Rattus rattus) 
was commonly captured, suggesting that this more aggres-
sive exotic species may be competing with and displacing 
O. gorgasi. Similarly, Voss and Weksler (2009), based on 
paleontological (McFarlane and Debrot 2001) and ecologi- Map 239    Selected localities for Oryzomys gorgasi (●). Contour line = 2,000 m.
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epidermal scales are clearly visible, and there is no terminal 
tuft of distinctly longer hairs. There are eight mammae in 
inguinal, abdominal, postaxial, and pectoral pairs.

The skull is distinctively proportioned in dorsal view, 
with a short rostrum, deep zygomatic notches, and a nar-
row interorbital region. The posterior supraorbital margins 
are anteriorly convergent and either sharp- edged or beaded; 
the zygomatic arches are widest across their squamosal 
roots and converge anteriorly. In lateral view, the zygo-
matic plates are very broad, with straight or concave an-
terior margins, and sometimes bearing blunt anterodorsal 
pro cesses. The incisive foramina are narrow, parallel sided, 
and long, usually extending posteriorly to or between the 
anterocones of the fi rst molars. The palate is smooth, with-
out deep lateral gutters or median keels, and long (extend-
ing posteriorly well behind the third molars); prominent 
posterolateral palatal pits are present. The bony roof of the 
mesopterygoid fossa is perforated by large sphenopalatine 
vacuities; the parapterygoid fossae are shallow (not deeply 
excavated) and narrow (without expanded lateral margins). 
An alisphenoid strut separating the buccinator- masticatory 
foramen from the foramen ovale accessorius may be either 
present or absent. The carotid arterial pattern is derived 
(pattern 3 of Voss 1988). The auditory bullae are small, 
and the tegmen tympani does not overlap the squamosal. 
A very large postglenoid foramen and a smaller subsqua-
mosal fenestra perforate the lateral surface of the braincase 
above the bulla on either side of the skull. The mandible is 
short and deep, with a large falciform coronoid pro cess; the 
tip of the angular pro cess is below or slightly behind the 
condyle. The lower incisor alveolus terminates in a well- 
developed capsular pro cess below or just behind the base of 
the coronoid pro cess.

The upper incisors are narrow, strongly opisthodont, and 
smooth (ungrooved), with yellow- orange enamel bands. The 
upper molar rows are parallel, and the teeth themselves 
are low- crowned and bunodont (even when unworn). The 
principal labial and lingual cusps of the upper molars are 
arranged in opposite pairs connected by transverse lophs. 
The anterocone of M1 is undivided, as is the anteroconid 
of m1. Small mesolophs are present on M1 and M2 but 
do not connect with mesostyles on the labial cingulum; me-
solophids are absent on all of the lower molars. M1 and 
m1 each have four roots, but all the remaining molars have 
only three roots each.

Axial skeletal elements include 12 ribs, 19– 20 thora-
columbar vertebrae, 3– 4 sacral vertebrae, and 29 caudal 
vertebrae. The tuberculum of the fi rst rib articulates with 
the transverse pro cesses of the seventh cervical and fi rst 
thoracic vertebrae, and the second thoracic vertebra 
has a greatly elongated neural spine. Each ring- shaped 
hemal arch on the undersides of the caudal vertebrae has 

Because quantitative traits also highlight the similarity be-
tween these two forms, these authors considered both taxa 
as “strict synonyms,” with priority for the name O. gorgasi. 
They limited the name curasoae “solely to refer to the sub-
fossil material from Curaçao” (Voss and Weksler 2009:5).

Musser and Carleton (2005) incorrectly gave the type 
locality of O. curasoae as “Venezuela, Curaçao Isl.” This 
island is, however, part of the Ca rib be an Netherlands, al-
though on the continental shelf just north of the Venezu-
elan mainland (map, Fig. 1).

Genus Pseudoryzomys Hershkovitz, 1962
Robert S. Voss

The genus Pseudoryzomys contains a single species, P. sim-
plex, which occurs in tropical and subtropical grassland hab-
itats below 1,000 m elevation in Brazil, northern Argentina, 
western Paraguay, eastern Bolivia, and extreme southeastern 
Peru. Although Hershkovitz (1962), Reig (1984, 1986), and 
Braun (1993) classifi ed Pseudoryzomys as a phyllotine, other 
morphological researchers have suggested that the genus is 
more closely related to oryzomyines (Olds and Anderson 
1990; Voss and Myers 1991; Langguth and Neto 1993; Voss 
and Carleton 1993; Steppan 1995). Recent phyloge ne tic 
analyses (e.g., Weksler 2003, 2006; Percequillo, Weksler, and 
Costa 2011; Parada et al. 2013) unequivocally support the 
hypothesis that Pseudoryzomys is an oryzomyine closely re-
lated to Holochilus. Subfossil material of Pseudoryzomys is 
known from Brazilian cave deposits (Winge 1887)— some of 
which may date from the late Pleistocene— and from an ar-
chaeological site in Buenos Aires province, Argentina (Pardi-
ñas 1995a). As far as known, the genus is not a member of 
any island fauna. Except as noted otherwise below, the fol-
lowing account is abstracted from Voss and Myers (1991), 
which should be consulted for additional details concerning 
taxonomy, morphology, and geographic distribution.

Pseudoryzomys simplex is a medium- sized (30– 60 g; 
Pine and Wetzel 1976; J. R. Contreras and Berry 1982) 
sigmodontine with coarsely grizzled- brownish dorsal fur 
and gray- based yellowish or buffy ventral fur. The pinnae 
are small, covered with short hairs that are colored like the 
fur of the head, and do not appear naked. The hindfeet are 
long and narrow with the middle three digits (II– IV) much 
longer than the outer two (I and V); the heel is smooth 
and hairless, but the rest of the naked plantar surface is 
densely covered with small tubercles, among which one 
or two metatarsal pads (the hypothenar may be present or 
absent) and four very small interdigital pads can be distin-
guished. The tail, distinctly bicolored (dark above and pale 
below) is about as long as the combined length of the head 
and body; it is covered with short hairs, but the underlying 
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Pseudoryzomys wavrini reigi Pine and Wetzel, 1976:649; 
type locality “Pampa de Meio, Río Itenez, Depto. Beni, 
Bolivia.”

Pseudoryzomys simplex: Massoia, 1980c:282; fi rst use of 
current name combination.
description:  As for the genus.
distribution:  Pseudoryzomys simplex is known 

from low- lying areas below 900 m from northeastern Argen-
tina, western Paraguay to eastern Bolivia and the Pampas del 
Heath in extreme southeastern Peru, and from there eastward 
through Brazil to the eastern margin of the Amazon Basin and 
the northeastern Atlantic coast. The species is largely confi ned 
to lowland areas with strongly seasonal rainfall, such as the 
grasslands and wetlands (campo úmido) found throughout 
the Chaco, Cerrado, and Caatinga domains (Voss and Myers 
1991; L. G. Lessa and Talamoni 2000; F. F. Oliveira and Lang-
guth 2004; Pardiñas, Cirignoli, and Galliari 2004; Bezerra 
et al. 2009; Prada and Percequillo 2013). Subfossils document 
a Holocene distribution that once extended southward to 
the Argentinean province of Buenos Aires (Pardiñas 1995a).

selected localities (Map 240): ARGENTINA: Chaco, 
Predisencia Roque Sáenz Peña (Prado and Percequillo 2013); 
Formosa, Estancia Guayacolec (Massoia, Heinonen Fortabat, 
and Diéguez 1997); Santa Fe, Pedro Gómez Cello (Pardiñas, 
Cirignoli, and Galliari 2004), Santa Margarita (Massoia et al. 
1995b). BOLIVIA: Beni, Estación Biológica del Beni (AMNH 
262048); Santa Cruz, Pampa de Meio, Río Itenéz (Prado 
and Percequillo 2013), Parque Nacional Noel Kempff Mer-
cado (Prado and Percequillo 2013), Santa Ana (Prado and 
Percequillo 2013). BRAZIL: Amapá, Fazenda Asa Branca, 
Tartarugalzinho (Prado and Percequillo 2013); Amazonas, 
Humaitá, Escola Agrotécnica (Prado and Percequillo 2013); 
Bahia, Mata do Zé Leandro (L. G. Pereira and Geise 2009); 
Goiás, Moro da Baleia, Alto Paraíso, Parque Nacional da 
Chapada dos Veadeiros (Prado and Percequillo 2013); Mato 
Grosso, Posta Leonardo (Prado and Percequillo 2013); Mato 
Grosso do Sul, Gruta São Miguel (Prado and Percequillo 
2013), Rio Sucuriú (Prado and Percequillo 2013); Minas 
Gerais, Lagoa Santa (Voss and Myers 1991); Pernambuco, 
40 km W of Recife (UMMZ 164995), Vila Feira Nova (Prado 
and Percequillo 2013); São Paulo, Estação Ecológico Jataí (L. 
G. Lessa and Talamoni 2000); Tocantins, Parque Nacional 
do Araguaia (Bezerra et al. 2009), Peixe (Prado and Perce-
quillo 2013). PARAGUAY: Presidente Hayes, Fortín Juan de 
Zalazar (CONN 16487). PERU: Madre de Dios, Pampas del 
Heath (MUSM 11732).

subspecies :  I treat Pseudoryzomys simplex as 
monotypic.

natural history:  All known collection localities for 
Pseudoryzomys simplex are from tropical and subtropical 
landscapes characterized by open vegetation (e.g., in the 
Cerrado, Chaco, and Pantanal biomes). The few specimens 

a distinct spinous pro cess on its posterior margin (Step-
pan 1995). The entepicondylar foramen of the humerus 
is absent.

The stomach is unilocular and hemiglandular, and the 
gall bladder is absent. One pair of preputial glands is pres-
ent, but other male accessory secretory organs remain un-
described. The glans penis (illustrated by Langguth and 
Neto 1993) conforms to the complex bauplan, with a spi-
nous exterior and a deep terminal crater containing three 
bacular mounds (supported by a tridigitate bacular carti-
lage), a dorsal papilla, and a bifurcate urethral fl ap.

The karyotype consists of 56 diploid chromosomes, all 
of which appear to be acrocentric; the fundamental num-
ber (FN) is 54.

synonyms:
Hesperomys: Winge, 1887:11; part (description of simplex); 

not Hesperomys Water house.
Oryzomys: E.- L. Trouessart, 1897:528; part (listing of sim-

plex); not Oryzomys Baird.
Oecomys: Moojen, 1952b:55; part (listing of simplex); not 

Oecomys Thomas.
Pseudoryzomys Hershkovitz, 1959a:8; nomen nudum (see 

Pine and Wetzel 1976).
Calomys: Hershkovitz, 1962:123; part; (listing of simplex); 

not Calomys Water house.
Pseudoryzomys Hershkovitz, 1962: 208; type species Ory-

zomys wavrini Thomas, by original designation.
remarks :  Hershkovitz (1959a) originally proposed 

the name Pseudoryzomys, but the name was not made 
formally available until three years later, when Hershko-
vitz (1962) provided a generic diagnosis (Pine and Wetzel 
1976).

Pseudoryzomys simplex (Winge, 1887)
False Oryzomys

synonyms:
Hesperomys simplex Winge, 1887:11; type locality (fi xed 

by lectotype selection; Voss and Myers, 1991) “Lapa da 
Escrivania [= Escrivânia] Nr. 5,” a cave excavated by 
P. W. Lund near Lagoa Santa, Minas Gerais, Brazil.

Oryzomys simplex: E.- L. Trouessart, 1897:528; name com-
bination.

Oryzomys wavrini Thomas, 1921b:177; type locality 
“Jesematathla [= Jesamatathla], west of Concepción,” 
Presidente Hayes, Paraguay.

Oecomys simplex: Moojen, 1952b:55; name combination.
Pseudoryzomys wavrini: Hershkovitz, 1959a:8; name com-

bination, but Pseudoryzomys a nomen nudum with this 
date (see Remarks, above).

Calomys simplex: Hershkovitz, 1962:123; name combination.
Pseudoryzomys wavrini: Hershkovitz, 1962:208; fi rst valid 

use of this name combination.



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 445

the Río Amazonas near Iquitos. They assigned newly col-
lected specimens from the Río Caquetá and Río Rumiyaco 
to the Peruvian taxon S. ucayalensis Pacheco, and extended 
the range of this species to a second locality in northeastern 
Peru. Finally, they argued that S. juruaense Patton and da 
Silva was not specifi cally distinct from S. ucayalensis.

Species of Scolomys are small (head and body length 
range: 80– 90 mm), short- tailed (tail length 55– 77 mm), 
and short- eared (pinna height 15– 17 mm) mice with a 
short and broad head and distinctly spiny fur both above 
and below (Patton and da Silva 1995; Gómez- Laverde 
et al. 2004). The body pelage is short and close, colored 
grizzled pale reddish- black to nearly totally black dorsally 
and gray ventrally. Dorsal hairs are of two types: long 
(averaging 12 mm), stout, fl at, and broad (averaging 0.6 mm) 
spines with a medial trough on both surfaces, with the ter-
minal one- third to one- quarter increasingly dark to the tip 
and proximal portion clear; and long, thin hairs equal in 
length to the spines and with tips reddish or blackish. Ven-
tral hairs of both types are uniformly gray from base to tip. 
Mystacial, superciliary, genal, submental, interramal, and 
carpal vibrissae are present. Pinnae are small, appearing 
somewhat thickened and thus stiff, and, while appearing 
naked from a distance, are clothed externally and inter-
nally with short reddish- brown hairs. The manus has fi ve 
large, fl eshy plantar pads (two carpal and three interdigi-
tal), with toes pale in color. Digit I is reduced but has a 
small nail; digits II through V are long and well developed 
with short, stout, and curved claws. Hindfeet are rather 
short and broad, although the metatarsus is nearly twice 
as long as digit III; the heel is haired, and the naked sole 
begins at about one- quarter the length of the plantar sur-
face (not including the digits). The outer digits are shorter 
than the middle three (with the claw of digit I extending 
to or just past the base of digit II and that of digit V ex-
tends to the proximal phalanx of digit IV). Conspicuous 
tufts of long, silvery hairs are present at dorsal base of each 
claw, extending past their tips, but the claw is visible from 
above. The claws are short, stout (about twice as long as 
deep) and strongly curved along their dorsal surface. There 
are fi ve to six plantar pads, with the thenar and four inter-
digital pads large, fl eshy, always present; the hypothenar 
pad is either absent or only weakly developed. The tail is 
shorter than head and body length, is sparsely haired, and 
lacks any terminal tuft or pencil or long hairs. There are 
15– 18 scale annuli per centimeter at midlength of the tail, 
with annual hairs broad, blackish, and 2.5– 4 scale rows in 
length, but sparsely distributed so that the tail scales are 
conspicuous. Females possess only three pairs of mam-
mae (one thoracic, one abdominal, and one inguinal), in 
contrast the four pairs typical of other genera of the tribe 
Oryzomyini.

accompanied by explicit habitat information  were captured 
on the ground in grassy habitats, usually seasonally fl ooded 
savannas, marshes, and river fl oodplains. For some reason, 
P. simplex is hard to trap, and most known specimens have 
been recovered from Barn Owl (Tyto alba) pellets (e.g., by 
Pardiñas, Cirignoli, and Galliari 2004; Teta, Pereira, Mus-
chetto, and Fracassi 2009). Nothing has been recorded in 
the literature concerning diet, reproduction, or other natu-
ral history topics.

Genus Scolomys Anthony, 1924
James L. Patton

Described in 1924 by H. E. Anthony from the eastern slope 
of the Ec ua dorean Andes, the genus Scolomys remained an 
enigmatic taxon for the next 60 years, known in the pub-
lished literature only from the original series of six speci-
mens collected by G. H. H. Tate that comprised the single, 
and during that time, only known species, S. melanops An-
thony. Following in rapid succession, and based on surveys 
at several sites in the western Amazon Basin, Pacheco (1991) 
described a second species (S. ucayalensis) from northern 
Peru, Patton and da Silva (1994) described a third species 
(S. juruaense) from western Brazil, and Gómez- Laverde 
et al. (2004) recorded specimens from southern Colombia 
and reviewed the systematics of the genus. These latter au-
thors extended the range of S. melanops from the upper Río 
Pastaza and the Río Napo in Ec ua dor southeast to include 
three localities in northern Peru to the left (= north) bank of 

Map 240    Selected localities for Pseudoryzomys simplex (●). Contour 
line = 2,000 m.
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squamosal. Facial circulation is apparently derived from 
the internal carotid artery (pattern 3, sensu Voss 1988), as 
indicated by a greatly reduced to absent stapedial foramen, 
no squamosoalisphenoid groove along the internolateral 
wall of the braincase, and no sphenofrontal foramen.

The mandible is short and stout, with a short coronoid 
pro cess with a weakly to moderately curved posterior 
projection. A capsular pro cess is weakly developed. Lower 
incisors are thin, elongate, and with enamel essentially de-
void of pigment. Upper incisors are asulcate and faced with 
yellow to pale yellow enamel. These are small, deeper than 
wide, and proodont (in S. melanops) to orthodont (in S. 
ucayalensis).

Maxillary toothrows converge slightly posteriorly and 
are angled obliquely downward and outward at about 40°. 
Upper and lower molars are small and form a graded series 
with the third molar greatly simplifi ed. Upper teeth are pen-
talophodont with their principal cusps arranged transversely 
and slightly obliquely. Labial and lingual reentrant folds do 
not interdigitate or contact, with the major labial folds of 
M1 and M2 (parafl exus and metafl exus) deep, extending 
at least two- thirds across the tooth, lingual folds reduced, 
with protofl exus only evident as a shallow lateral indenta-
tion in M1 and not visible at all in M2. The procingulum of 
M1 and m1 is well developed but not divided into separate 
anterolabial and anterolingual conules (no anteriormedial 
fl exus[id] present). An anterofl exus on M1 is absent, so the 
anteroloph is not separated from the labial anteroconule. 
The anteroloph of M2 is well developed. Distinct mesolophs 
are present and extend to the labial margin of all three mo-
lars. The posteroloph is well developed on M1 but barely 
perceptible on M2 and absent on M3. The paracone and 
metacone of M1 and M2 is tall and well developed, with 
the protocone and hypocone proportionately reduced in 
size and much lower in topography. Only the paracone and 
weakly developed protocone are present on M3.

The stomach is unilocular and hemiglandular. The male 
phallus (of S. ucayalensis, this structure has not been 
described for S. melanops) is cylindrical with an incom-
plete crater rim, terminally exposed urethral fl aps, lateral 
mounds of distal baculum hidden by tissue of the crater 
rim, and an epidermis with widely spaced small spines.

synonym:
Scolomys Anthony, 1924b:1; type species Scolomys mela-

nops, by original designation.
remarks :  Scolomys possesses each of the seven puta-

tive synapomorphies that diagnose the tribe Oryzomyini 
(Weksler 2006; see above), but of the remaining charac-
ters shared by most members of the tribe, Scolomys has 
only six rather than eight mammae in females (Patton and 
da Silva 1995) and acutely angled posterior nasal margins 
rather than rounded or squared ones (Weksler 2006).

The skull, in dorsal view, has a short and broad or ta-
pering rostrum fl anked by shallow, barely perceptible zy-
gomatic notches, laterally expanded nasolacrimal capsules 
(especially so in S. melanops), a broad interorbital region 
hourglass in shape, and with well- developed beaded ledges 
overhanging the margins from the middle of the frontals 
and continuing along the posterior margins of the orbit 
onto the braincase just above the squamosoparietal suture 
as moderately developed temporal ridges. The braincase is 
distinctly rounded and globular, dominating the dorsal as-
pect of the skull (length of braincase is about one- half the 
length of the skull). Nasals are somewhat expanded and 
taper posteriorly to a median point that terminates well 
behind the premaxillofrontal sutures. The interparietal is 
large, one- half to one- third as deep as wide.

In lateral view, the nasals extend onto or just beyond 
the anterior curvature of the incisors. The zygomatic plates 
are narrow, vertical to slightly angled posteriorly from its 
base, and without a distinct, free dorsal edge (thus, the zy-
gomatic notches are markedly shallow when viewed from 
above). The zygomatic arch is thin, with a reduced jugal. 
The postglenoid foramen is moderate to small, hamular 
pro cesses of the squamosal are stout, the subsquamosal 
foramen is reduced to totally occluded, and the mastoid 
fenestra is very small to non ex is tent. The tegmen tympani 
of the periotic either does not contact or abuts but does 
not overlap the squamosal. Tympanic bullae are small and 
infl ated ventrally only to the level of the molar series.

In ventral view, the incisive foramina are moderate in 
size (occupying about 60% of the diastemal distance), 
distinctly teardrop in shape, and pointed anteriorly with 
diverging sides and expanded, rounded posterior margins. 
The premaxillary- vomerine septum is greatly swollen, 
nearly fi lling the entire cavity of the incisive foramina. The 
bony palate is long (sensu Hershkovitz 1962), without a 
median ridge or palatal excrescences, with only weakly 
evident lateral folds, but with large and complex postero-
lateral pits. The mesopterygoid fossa is wide with paral-
lel sides and a rounded or squared anterior margin ending 
well behind the third upper molars. The bony roof of the 
fossa is complete or perforated only by barely perceptible 
sphenopalatine vacuities along the presphenoid. Paraptery-
goid fossae are well developed, with their lateral margins 
straight to slightly convex and strongly divergent toward 
the bullae, devoid of vacuities except for a small foramen 
ovale, and moderately excavated, not fl at in appearance. 
An alisphenoid strut is absent, but only the foramen ovale 
is present laterally, without an anterior opening of the ali-
sphenoid canal. A shallow trough indicating the passage of 
the masticatory- buccinator branch of the maxillary nerve 
is visible; it emanates from the anterior margin of the fora-
men ovale and obliquely crosses the alisphenoid onto the 
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Laverde et al. 2004). Cranially, however, two species read-
ily distinguished. Scolomys melanops with short, wide, and 
blunt rostrum; wide and rounded zygomatic arches circum-
scribing wide and short orbital openings; laterally expanded 
nasolacrimal capsules; an open subsquamosal fenestra; 
proodont upper incisors; and short and deep mandible with 
short coronoid pro cess. Hypothenar pad on plantar surface 
of hindfoot also well developed.

distribution:  Scolomys melanops is known from 
three localities in eastern Ec ua dor and four in northeastern 
Peru, all between the Río Pastaza and Río Napo and north 
of the Río Amazonas. Elevation ranges from about 150 m 
to 1200 m.

selected localit ies  (Map 241): EC UA DOR: 
Orellana, Parque Nacional Yasuní, 38 km S of Pompeya 
Sur (ROM 104537); Pastaza, Mera (type locality of Sco-
lomys melanops Anthony), Puyo (YPM 823); Sucumbios, 
Limoncocha (USNM 513581). PERU: Loreto, Estación 
Biológica Allpahuayo (Hice 2001), Quebrada Orán, ca. 
5 km N of Río Amazonas, 85 km NE of Iquitos (LSUMZ 
27927), San Jacinto (KU 158212), 1.5 km N of Teniente 
Lopez (KU 158214).

subspecies :  Scolomys melanops is monotypic.
natural history:  This species has been trapped 

in cultivated fi elds and at the edge of mature forest (Ra-
geot and Albuja 1994) and in patches of remnant forest 
(Gómez- Laverde et al. 2004) in eastern Ec ua dor, and in 

Initial molecular sequence analyses of both mitochon-
drial and nuclear genes failed to support the placement of 
Scolomys as a member of the Oryzomyini (M. F. Smith and 
Patton 1999; D’Elía 2003). However, more taxon dense 
molecular analyses (L. F. García 1999; Weksler 2003), espe-
cially when combined with a cladistic analysis of morpho-
logical characters (Weksler 2006), fi rmly placed Scolomys
within the Oryzomyini as the sister to Zygodontomys but 
near the base of the radiation. The apparent sister relation-
ship between these two genera was unexpected, as noted 
by Weksler (2006:75): “Scolomys and Zygodontomys are 
two of the most distinctive clades of oryzomyines, and they 
are ecologically and morphologically dissimilar from one 
another. Whereas species of Scolomys are rainforest spe-
cialists (Patton and da Silva 1995; Gómez- Laverde et al. 
2004), species of Zygodontomys are highly specialized 
for savannas and other open vegetation formations (Voss 
1991a). The IRBP sequence divergence of both lineages 
was also high, suggesting an early split within oryzomyine 
evolution. Although the clade lacks IRBP synapomorphies, 
analyses using faster- evolving mitochondrial genes have 
also recovered the same grouping (L. F. García 1999). This 
suggests an early cladoge ne tic event between the Scolomys
and Zygodontomys lineages after the appearance of the 
Scolomys-Zygodontomys ancestor.”

I follow Gómez- Laverde et al. (2004) and recognize two 
species in the genus.

KEY TO THE SPECIES OF SCOLOMYS:
1. Incisors proodont; rostrum short and blunt; nasolacrimal 

capsules expanded when viewed from above; zygomatic 
arches rounded; subsquamosal fenestra open; mandible 
short and deep; coronoid pro cess short; hypothenar pad 
usually present; 2n = 60  . . . . . . . . . .Scolomys melanops

1′. Incisors orthodont; rostrum longer and more tapering; 
nasolacrimal capsules not expanded; zygomatic arches 
straight, converging anteriorly; subsquamosal fenestra 
occluded; mandible gracile, with elongated coronoid 
pro cess; hypothenar pad reduced to absent; 2n = 50 . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . Scolomys ucayalensis

Scolomys melanops Anthony, 1924
Gray Spiny Mouse

synonym:
Scolomys melanops Anthony, 1924b:2; type locality “Mera, 

about 3800 feet elevation, eastern [Pastaza] Ec ua dor.”
description:  Karyologically and molecularly well 

differentiated from S. ucayalensis, although externally both 
species share same small body, short and nearly naked tail, 
distinctly spiny fur, and grizzled pale reddish- brown to dark 
reddish- black fi nely streaked with black color above and 
below (Anthony 1924; Patton and da Silva 1994; Gómez- 

Map 241    Selected localities for Scolomys melanops (●) and Scolomys ucay-
alensis ( ). Contour line = 2,000 m.
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selected localit ies  (Map 241): BRAZIL: Acre, 
Sobral, left bank Rio Juruá (INPA 2485); Amazonas, 
Seringal Condor, left bank Rio Juruá (type locality of Sco-
lomys juruaense Patton and da Silva), Penedo, right bank 
Rio Juruá (MVZ 183165), Barro Vermelho, left bank Rio 
Juruá (MVZ 183170). COLOMBIA: Amazonas, Cor-
regimiento Puerto Santander, cerca de la Quebrada Bo-
caduché, margen sur Río Caquetá (ICN 16233); Nariño, 
cuenca alta del Río Rumiyaco (IAvH 6203). EC UA DOR: 
Morona- Santiago, Domono (M. Brito and Arguero 
2012); Zamora- Chinchipe, Alto Machinaza (M. Brito 
and Arguero 2012). PERU: Loreto, 2.8 km E of Jenaro 
Herrera (type locality of Scolomys ucayalensis Pacheco), 
Nuevo San Juan, Río Gálvez (AMNH 272668); Ucayali, 
Reserva Nacional Sierra del Divisor (H. Quintana et al. 
2009).

subspecies :  Scolomys ucayalensis is monotypic, with 
little expressed variation in mensural characters among the 
known samples (Gómez- Laverde et al. 2004).

natural history:  Pacheco (1991) obtained his 
two specimens at the type locality in dense undergrowth at 
the edge of primary forest artifi cially cut for regeneration 
studies, suggesting that this species naturally occurs in dis-
turbed or secondary forest. Patton et al. (2000), however, 
collected their specimens along the Rio Juruá in western 
Brazil in undisturbed terra fi rme forest, though where there 
 were often areas of local, natural disturbances (such as tree 
falls) and thus with a dense understory. There, pregnant 
females  were captured from August through March, which 
spans both the wet and dry seasons. Embryo counts ranged 
from one to three. In contrast, the two Ec ua dorean locali-
ties are both on the eastern Andean slope, one in mature 
subtropical rainforest dominated by the cauchillo tree (Fi-
cus [Moraceae]) and the second in cloud forest with trees 
that reach 20 m in height and covered by bryophytes and 
bromeliads.

remarks :  Gómez- Laverde et al. (2004), with the avail-
ability of much larger and geo graph i cally more expansive 
samples, showed that the presumptive distinctive characters 
differentiating S. juruaense to S. ucayalensis  were primar-
ily age related. Combined with very limited mitochondrial 
sequence divergence (about 1%), they argued that the two 
taxa  were conspecifi c, a decision followed  here. M. Brito 
and Arguero (2012) provided cranial mea sure ments for 
the four known Ec ua doran specimens of S. ucayalensi and 
contrasted the morphological characteristics of this species 
with those of M. melanops.

Patton and da Silva (1995) described a karyotype 
of western Brazilian specimens as 2n = 50, FN = 68, with 
a large acrocentric X chromosome and small acrocentric Y 
chromosome. These authors also fi gured and described the 
male phallus.

undisturbed forest as well as in selectively logged forest 
types at localities in northeastern Peru (Hice 2001; Hice 
and Velazco 2012). Except for two individuals caught on 
fallen logs, all others  were on the ground, where the spe-
cies was obtained on pitfall lines as commonly as in traps 
(Hice and Schmidly 2002). Hice (2001) recorded this spe-
cies in all months of the wet season but never captured 
individuals in the four drier months of the year. She noted 
that reproductively active males  were captured in March, 
October, and November, and pregnant females in March 
and April. The average litter size was 2.5 embryos. An-
thony (1924b) reported pregnant females in March, with 
a litter size of three. Rengifo and Aquino (2012) described 
the nest, noting in par tic u lar the use of fi ber taken from the 
palm Lepidocaryum tenue. Little  else is known of the ecol-
ogy or behavior of S. melanops.

remarks :  Patton and da Silva (1995) described the 
karyotype of specimens from the Río Napo, Ec ua dor, with 
2n = 60, FN = 78, a large submetacentric X chromosome 
and large subtelocentric Y chromosome.

Scolomys ucayalensis Pacheco, 1991
Ucayali Spiny Mouse

synonyms:
Scolomys ucayalensis Pacheco, 1991:1; type locality “Cen-

tro de Invesgicationes ‘Jenaro Herrera’, 2.8 km E of Jen-
aro Herrera, department of Loreto, right bank of the 
Ucayali river; at 135 m elev.; 73°39′W, 04°52′S.”

Scolomys juruaense Patton and da Silva, 1994:324; type 
locality “Seringal Condor, left bank Rio Juruá, Amazo-
nas, Brazil 70°51′W, 6°45′S.”
description:  Small mouse with short, nearly naked 

tail (83% of head and body length); short and broad head 
with distinctly pointed snout; short and relatively broad 
hindfeet; greatly reduced to absent hypothenar pad but well- 
developed thenar and interdigital pads; small and rounded 
ears; and dorsal color varying from grizzled pale reddish- 
brown to dark reddish- black fi nely streaked with black. 
Skull with rounded and infl ated braincase; short and basally 
broad rostrum that tapers distally; narrowed and straight 
zygomatic arches; narrow but long orbital openings; subs-
quamosal fenestra totally occluded by stout hamular pro-
cess of squamosal; short and distally broad incisive foram-
ina; and wide mesopterygoid fossa with parallel sides and 
squared, as opposed to rounded, anterior margin.

distribution:  Scolomys ucayalensis occurs largely 
in lowland rainforest from extreme southern Colombia to 
northeastern Peru, western Brazil, and southern Ec ua dor, 
across an elevational range from 200 to 1,400 m. The distri-
bution circumscribes that of its congener S. melanops, and 
the two are likely to be found in sympatry with additional 
collecting north of the Río Marañón- Río Amazonas axis.
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supraorbital edges; the braincase is squared and relatively 
narrow, with well- developed temporal, lambdoidal, and nu-
chal crests. The posterior wall of the orbit is smooth. The 
frontosquamosal suture is anterior to the frontoparietal su-
ture (the dorsal facet of the frontal is in broad contact with 
the squamosal). The parietal has a broad lateral expansion, 
a large portion of which dips below the temporal ridge pos-
teriorly. The zygomatic arches are rounded or slightly con-
vergent anteriorly, widest across middle portion of the arch 
or more posteriorly. The zygomatic plates lack anterodorsal 
spinous pro cesses, and their posterior margins lie level to the 
alveolus of M1. Incisive foramina are broad and short, ter-
minating well anterior to the alveoli of the M1s. The pala-
tal bridge lacks deep furrows or median ridges, and extends 
slightly behind the third molars; conspicuous posterolateral 
palatal pits are present. The bony roof of the mesopterygoid 
fossa is perforated by reduced and narrow sphenopalatine 
vacuities. The postglenoid foramen is large and rounded, 
but the subsquamosal fenestra is absent or vestigial. The 
mastoid is completely ossifi ed, or has only a small perfora-
tion (mastoid fenestra absent). The mandible is robust, with 
a large falciform coronoid pro cess slightly higher than the 
condyloid pro cess, and a rounded angular pro cess. The cap-
sular pro cess is developed, situated below or just posterior 
to the base of the coronoid pro cess.

The upper incisors are ungrooved and opisthodont. 
The molars are pentalophodont and bunodont. Maxillary 
toothrows are parallel; the molar series is robust and long, 
ranging from 5.3– 6 mm in length; the labial and lingual 
fl exi of upper molars shallowly penetrate at molar midline; 
the labial and lingual fl exi are arranged in opposite pairs. 
Labial cingula are present, obliterating the lateral view of 
labial folds. The anterocone of M1 is undivided (anterome-
dian fl exus absent); the anteroloph is well developed and 
fused with the anterocone by a labial cingulum; a proto-
style is absent; an enamel bridge connects the paracone to 
the posterior portion of the protocone. M2 usually lacks a 
protofl exus and the mesofl exus is present as single fossette. 
M3 has a mesoloph, posteroloph, and shallow hypofl exus 
(that disappears with wear); the paracone and protocone 
are distinguishable on the molar surface, the hypocone is 
reduced, and the metacone is greatly reduced and com-
pletely fused with the posteroloph. The labial accessory 
root of M1 is present (four roots total).

Lower molars have the labial and lingual cusps in an op-
posite orientation. The anteroconid of m1 is undivided but 
contains a large internal fossetid; an anterolabial cingulum 
is developed in m1 but is absent on m2 and m3; an antero-
lophid is absent on m2, and the mesolophid is present in all 
lower molars; the ectolophid is absent, but an ectostylid is 
observed in the m1 of some specimens; the posterofl exid on 
m3 is large and per sis tent. There are four roots on m1, one 

Genus Sigmodontomys J. A. Allen, 1897
Marcelo Weksler

Sigmodontomys is a monotypic genus found in lowland and 
lower montane trans- Andean forests in northwestern South 
America (Colombia, Venezuela, and Ec ua dor) and from 
Honduras to Panama in Central America. Until recently 
(e.g., Musser and Carleton 2005), Sigmodontomys included 
the two species S. alfari J. A. Allen, 1897 and S. aphrastus 
(W. P. Harris 1932), but phyloge ne tic analyses did not re-
cover the two taxa as sister species (Weksler 2006; Pine et al. 
2012), and aphrastus is now placed in its own genus: Tany-
uromys Pine, Timm, and Weksler, 2012 (see Tanyuromys ac-
count). The following morphological description is based on 
AMNH and USMN specimens supplemented by informa-
tion extracted from Hershkovitz (1944), Arata (1964; male 
accessory reproductive glands), Hooper and Musser (1964, 
glans penis), and Voss (1991a; gall bladder).

Sigmodontomys are medium- sized rodents, with mod-
erate head and body size (range 120– 152 mm). The tail is 
longer than the combined head and body length (length 149– 
190 mm), and the hindfeet are long and robust (length 34– 
37 mm). The body pelage is long, dense, and glossy; color-
ation of the upper parts ranges from dark ochraceous- orange 
to grizzled- yellowish brown, and the under parts from gray, 
white, or ochraceous, but hairs always with a dark gray base. 
The pinnae are small, slightly hairy, and dark, contrasting 
with paler dorsal coloration. The manus and pes are cov-
ered dorsally with short, dark hairs. Digits II– IV of the hind-
feet are much longer than dI and dV (claw of dI reaches the 
medial portion of fi rst phalanx of dII; claw of dV extends 
to interphalangeal joint of dIV). The plantar surface of the 
hindfoot is naked, densely covered with small epidermal tu-
bercles distally, and has one or two small metatarsal pads 
(the thenar pad is always present, but the hypothenar pad 
is either absent or extremely reduced) and four very small 
interdigital pads. Small webs of skin are present between the 
digits II, III, and IV, but seldom extending more than about 
half the length of the fi rst phalanx. Both forefeet and hindfeet 
have sparse ungual tufts covering but seldom extending be-
yond the tips of the claws (the tufts are absent on the hallux); 
the hindfeet lack natatory fringes. The tail is unicolored and 
sparsely haired, without a terminal pencil or tuft of distinctly 
longer hairs. Females have four pairs of mammae, one each 
in inguinal, abdominal, postaxial, and pectoral positions.

The skull is medium sized and robust. The rostrum is 
short and wide, and fl anked by deep zygomatic notches. 
The nasals have squared or gently rounded posterior mar-
gins that extend posteriorly approximately to the same level 
as or slightly beyond the lacrimals; lacrimals usually have 
a longer maxillary than frontal suture. The interorbital 
margins converge anteriorly and possess strongly beaded 
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non- monophyly of Melanomys was due to incomplete lin-
eage sorting as their cladistic analysis of morphological 
characters corroborated the monophyly of this genus rela-
tive to other Oryzomyini. Herein, I retain both Melanomys 
and Sigmodontomys as separate genera, but additional 
analyses are required to confi rm this arrangement.

Sigmodontomys alfari J. A. Allen, 1897
Alfaro’s Water Rat

synonyms :
Sigmodontomys alfari J. A. Allen, 1897a:39; type locality 

“Jimenez (altitude, 700 feet), [Limón,] Costa Rica.”
Nectomys russulus Thomas, 1897f:547; type locality 

“Valdivia, [Antioquia,] Colombia, alt. 1200 metres.”
Nectomys esmeraldarum Thomas, 1901f:250; type locality 

“St. Javier, Esmeraldas Prov., N.W. Ec ua dor. Altitude 
20 m.”

Sigmodontomys alfaroi Thomas, 1901f:251; incorrect sub-
sequent spelling of Sigmodontomys alfari J. A. Allen.

Oryzomys ochraceus J. A. Allen, 1908:655; type locality 
“Rio Grande, [León,] Nicaragua.”

Nectomys alfari alfari: Goldman, 1913:7; name combi-
nation.

Nectomys alfari effi cax: Goldman, 1913:7; type locality 
“Cana (Altitude 1,800 feet), [Panamá,] Eastern Panama.”

Oryzomys barbacoas J. A. Allen, 1916a:85; type locality 
“Barbacoas, [Nariño,] Altitude 75 feet, Southwestern 
Colombia.”

Oryzomys barbacoas ochrinus Thomas, 1921f:449; type 
locality “Ec ua dor, [Esmeraldas,] west of Quito (Hersh-
kovitz [1948b:54] wrote: “The original specimen of och-
rinus ‘collected’ by Söderström from ‘west of Quito’ 
could very well have originated in the Río Mira region 
on the western slope of the Cordillera Occidental.”

Nectomys esmeraldorum Gyldenstolpe, 1932a:68; incor-
rect subsequent spelling of Nectomys esmeraldarum 
Thomas.

Nectomys [(Sigmodontomys)] alfari alfari: Hershkovitz, 
1944:74; name combination.

Nectomys [(Sigmodontomys)] alfari effi cax: Hershkovitz, 
1944:75; name combination.

Nectomys [(Sigmodontomys)] alfari russulus: Hershkovitz, 
1944:77; name combination.

Nectomys [(Sigmodontomys)] alfari esmeraldarum: Hersh-
kovitz, 1944:78; name combination.

Oryzomys (Sigmodontomys) alfari: A. L. Gardner and Pat-
ton, 1976:11; name combination.
description:  As for the genus.
distribution:  Sigmodontomys alfari is found 

throughout trans- Andean lowland and lower montane for-
ests in Colombia, Venezuela, and Ec ua dor; most collecting 
localities range from sea level to 1,300 m; this species also 

anterior, one posterior, one lingual (below the metaconid), 
and one labial (below the metaconid); both m2 and m3 pos-
sess three roots each (two anterior and one posterior).

The axial skeleton consists of 12 ribs and 7 cervical, 19 
thoracolumbar, 4 sacral, and 33– 36 caudalvertebrae. The 
hemal arch between the second and third caudal vertebrae 
rarely forms a posterior spinous pro cess. The entepicon-
dylar foramen is absent, and the supratrochlear is present. 
The trochlear pro cess of the calcaneus is noticeably poste-
rior to the articular facet.

The gall bladder is absent. The glans penis has a deep 
terminal crater with three bacular mounds containing a 
tridigitate distal cartilaginous apparatus, with the central 
digit more slender than lateral ones; the dorsal papilla ex-
hibits one apical spine, and a spineless urethral pro cess 
without lateral lobule. The preputial glands are large.

synonyms :
Sigmodontomys J. A. Allen, 1897a:38; type species Sigmo-

dontomys alfari J. A. Allen, by original designation.
Nectomys: Thomas, 1897f:547; part (description of rus-

sulus); not Nectomys Peters.
Oryzomys: J. A. Allen, 1908:635; part (description of 

ochraceous); not Oryzomys Baird.
Nectomys (Sigmodontomys): Hershkovitz, 1944:21; part 

(listing of alfari, effi cax, russulus, and emeraldarum); sub-
generic designation.

Oryzomys (Sigmodontomys): A. L. Gardner and Patton, 
1976:11; subgeneric designation.
remarks : Hershkovitz (1944, 1948b) included Sig-

modontomys as a subgenus of Nectomys, and considered 
Sigmodontomys alfari as the single species, with four sub-
species. Cabrera (1961) proposed a similar taxonomic ar-
rangement, but A. L. Gardner and Patton (1976), on the 
basis of karyology and bacular morphology, considered 
Sigmodontomys to be a subgenus of Oryzomys (Baird 1857). 
Musser and Carleton (1993, 2005) regarded Sigmodontomys 
as a full genus, an arrangement corroborated by Weksler’s 
(2003, 2006) phyloge ne tic analyses.

Cadena et al. (1998) reported a distinct species from 
Nariño in the Colombian Chocó as “Sigmodontomys sp.,” 
but ongoing research (M. Pinto and M. Weksler, unpubl. 
data) suggests that this specimen belongs to a new taxon 
phyloge ne tically close to Mindomys hammondi (see Pine 
et al. 2012).

Bonvicino (1999) placed Nectomys parvipes (Petter 
1979) in the genus Sigmodontomys, but following Voss et al. 
(2001: 94– 95), I treat this taxon as a synonym of Nectomys 
rattus (see Nectomys account).

Recent molecular phyloge ne tic analyses (Hanson and 
Bradley 2008; Pine et al. 2012) recovered Sigmodontomys 
alfari as nested within Melanomys, rendering the latter 
taxon polyphyletic. Pine et al. (2012) suggested that the 
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est openings. In Venezuela, Handley (1976) secured speci-
mens on the ground under low bushes in a banana patch, 
both near streams and at dry sites. The species is said to be 
semiaquatic (F. A. Reid 1997; Lord 1999), but no factual 
report on its swimming ability was found; analysis of mor-
phological characters (e.g., interdigital webbing reduced, 
natatory fringes absent), however, indicate that it has fewer 
semiaquatic adaptations than Nectomys (Thomas 1897f; 
Weksler 2006). Handley (1966) reported S. alfari at lower 
elevations in Panama, but Goodwin (1946: 402) stated that 
in Costa Rica, “[S.] alfari occupies higher regions”; most 
South American rec ords of S. alfari are from localities be-
tween 200 and 1,300 m (Musser et al. 1998; McCain et al. 
2007), but one locality (Sabanetas) is situated at 1,900 m 
(Musser et al. 1998). Recorded parasites include the fl ea 
Polygenis roberti, the chiggers Crotiscus desdentatus, Eu-
trombicula goeldii, and Pseudoschoengastica bulbifera, the 
laelapids mites Echinolaelaps lowei and Gigantolaelaps
spp., the tick Teratothrix higae, and the nematodes Hy-
pocristata anguillula, Stilestrongylus barusi, and Syphacia 
alata (Quentin 1969; Durette- Desset and Guerrero 2006; 
Digiani and Durette- Desset 2007; Goff 1981; Wenzel and 
Tipton 1966).

remarks :  A. L. Gardner and Patton (1976) reported 
a 2n = 56 FN = 54 karyotype for Costa Rican specimens.

Genus Sooretamys Weksler, Percequillo, 
and Voss, 2006
Alexandre R. Percequillo

The only known species of this genus, Sooretamys angouya, 
is widely distributed in eastern South America, from the 
Brazilian Atlantic rainforest to the humid forests of eastern 
Argentina and Paraguay.

Sooretamys angouya is easily distinguished from other 
sympatric oryzomyines (such as Euryoryzomys russatus, Hy-
laeamys laticeps, Hylaeamys megacephalus, and Nectomys 
squamipes) by its larger size (head and body length 125– 
215 mm), a tail much longer than head and body (range: 
160– 240 mm), and nonwebbed, robust, and wide hindfeet 
(length 25– 42 mm). The body pelage is soft, long, and very 
dense; wool hairs are thin, long, and wavy; cover hairs are 
longer and thicker on their distal half; and guard hairs are 
much longer, stiffer, and thicker over their distal third. The 
dorsal body color varies from buffy yellow grizzled with 
dark brown to buffy orange grizzled with black. Ventral 
color grades from a whitish or buff weakly grizzled with gray 
to an almost pure white, buff, or buffy yellow. The tail is 
covered with short hairs, which do not conceal large scales; 
tail scales and hairs are blackish or dark brown, and the tail 
is unicolored. Internal and external surfaces of ears are well 

occurs in Central American lowland forests from Panama 
to Honduras.

selected localit ies  (Map 242): COLOMBIA: 
Antioquia, La Tirana (USNM 499611), Valdivia (type lo-
cality of Nectomys russulus Thomas); Caldas, Samaná, 
Río Hondo (FMNH 71639); Cauca, Güengüé (AMNH 
32183), Sabanetas (FMNH 90282); Chocó, Teresita, 
Río Truando (FMNH [B-185]); Córdoba; Socorré, up-
per Río Sinú (FMNH 69192); Nariño, Barbacoas (type 
locality of Oryzomys barbacoas J. A. Allen), Guayacana 
(FMNH 89563); Norte de Santander, San Calixto, Río 
Tarrá (USNM 279742); Valle del Cauca, Buenaventura, 
Palmares del Pacifi co (USNM 483981), Virology Field 
Station, Río Raposo (USNM 334703). EC UA DOR: Es-
meraldas, Río Blanco, near Mindo (BM 34.9.10.214), 
San Javier (type locality of Nectomys esmeraldorum
Gyldenstolpe); Guayas, Bucay (AMNH 61355). VEN-
EZUELA: Zulia, Novito, 19 km WSW of Machiques 
(USNM 442251).

subspecies :  I treat Sigmodontomys alfari as monotypic.
natural history:  In Panama, Handley (1966) 

recorded Sigmodontomys alfari as a common species, oc-
curring in marshes, abandoned cane fi elds, and other for-

Map 242    Selected localities for Sigmodontomys alfari (●); range in Panama 
from F. A. Reid (2009). Contour line = 2,000 m.
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posterior, and two accessory rootlets; M2 and M3 each has 
two roots.

The axial skeleton comprises 7 cervical, 12– 13 thoracic, 
6– 7 lumbar, 4 sacral, and 31– 36 caudal vertebrae. Hemal 
arches have a distinct median posterior pro cess.

The stomach is unilocular and hemiglandular; the bor-
dering fold between gastric and glandular epithelium is 
well developed and oriented at 45° to the right of stom-
ach. The gall bladder is absent. The glans penis is complex 
(terminology of Hooper and Musser 1964). The proximal 
bony baculum has a wide and fl attened basal portion and 
long and rounded apical portion. The cartilaginous termi-
nal baculum is tridigitate and well developed, about half 
the length of the bony baculum; the central cartilaginous 
digit is longer than the laterals, with its distal apex extend-
ing past the glans body.

synonyms:
Mus: G. Fischer, 1814:71; part (description of angouya; not 

Mus Linnaeus.
Holochilus: Brandt, 1835:96; part (listing of anguya [=an-

gouya]); not Holochilus Brandt.
Hesperomys: Wagner, 1843a:534; part (listing of anguya 

[=angouya]); not Hesperomys Water house.
Hesperomys (Oryzomys): Thomas, 1884:448; part (listing 

of angouya); not Oryzomys Baird.
Calomys: Winge, 1887:50; part (description of rex); not Cal-

omys Water house.
Sooretamys Weksler, Percequillo, and Voss, 2006:23; 

type species Mus angouya G. Fischer, by original 
designation.

Sooretamys angouya (G. Fischer, 1814)
Angouya Sooretamys

synonyms:
Mus angouya G. Fischer, 1814:71; no type locality given; 

based on Azara’s (1801:86) “rat troisième ou rat an-
gouya”; type locality “Paraguay east of the Río Paraguay, 
Departamento de Misiones, 2.7 km (by road) N of San 
Antonio,” based on neotype designation (Musser et al. 
1998:300).

Mus ? buccinatus Illiger, 1815:70; nomen nudum.
M[us]. buccinatus Olfers, 1818: 209; validation of Mus 

buccinatus Illiger 1815; based on Azara’s (1801, 1802) 
“rat troisième ou rat angouya” and “del anguyá,” re-
spectively.

Mus angouya Desmarest, 1819b:62; based on Azara’s 
(1801, 1802) “rat troisième ou rat angouya” and “del 
anguyá,” respectively; a homonym of Mus angouya G. 
Fischer.

mus angouya: Desmarest, 1820:305; name combination.
Mus Anguya Rengger, 1830:229; unjustifi ed emendation of 

Mus angouya G. Fischer.

furred, with hairs entirely brown. Forefeet and hindfeet are 
covered above by short hairs, and the ungual tufts of the toes 
are dense and long, almost concealing the claws. Brown hairs 
typically cover the dorsal surface of the hindfeet although 
some specimens have only a dark brown line or diffuse patch 
along the length of the foot. Ungual tuft hairs are proximally 
brown but white at their tips. Mystacial vibrissae are very 
dense and long, surpassing the ears when laid back; the most 
dorsal vibrissae are dark brown with golden tips, and the 
most ventral are entirely white.

The skull of Sooretamys is unique among genera of the 
Oryzomyini, easily recognized by its larger size (skull length 
35.6– 44.3 mm); longer incisive foramina (length 7.3– 
9.5 mm) that reach the alveolus of M1 in many specimens; 
long and narrow interorbital region (breadth 4.9– 6.0 mm), 
hourglass in shape, with squared supraorbital margins; 
and very robust molars (toothrow length 5.6– 6.5 mm; M1 
breadth 1.5– 1.8 mm). The rostrum is long and wide, fl anked 
by well- infl ated capsular projections of the nasolacrimal fo-
ramen. The zygomatic plates are wide, with straight or con-
cave free anterior margins well projected anteriorly. The zy-
gomatic arches are expanded laterally and wider near their 
squamosal roots. The braincase has a rounded profi le, with 
the temporal border squared but without crests or beads. 
The palate is long with deep and complex posterolateral 
pits; palatal excrescences are absent. The roof of the me-
sopterygoid fossa is perforated by long and wide spheno-
palatine vacuities that expose the orbitosphenoid bone. The 
stapedial foramen is minute or absent and, with the lack 
of both a squamosoalisphenoid groove and sphenofrontal 
foramen, confi gures the derived carotid circulatory pattern 
3 (sensu Voss 1988). The buccinator- masticatory and acces-
sory oval foramina are confl uent, so all specimens lack an 
alisphenoid strut. Both the postglenoid foramen and subs-
quamosal fenestra are large apertures. Auditory bullae are 
large (breadth of one bulla range: 4.9– 5.9 mm), with short 
stapedial pro cesses and well- developed dorsostapedial pro-
cesses overlapping the squamosal. The suspensory pro cess 
of the squamosal is absent, and the tegmen tympani is short 
and may or may not overlap the squamosal. 

The mandible has a low coronoid pro cess, nearly trian-
gular in shape and equal in height to the condyloid pro cess; 
the angular pro cess does not exceed the condyloid pro cess. 
Both superior and inferior notches are shallow.

Upper incisors are opisthodont. Molars are pentalo-
phodont and low- crowned with the main cusps arranged 
in opposite pairs, and with labial and lingual fl exi inter-
penetrating only slightly at the median molar plane. On 
M1 and M2, the paracone is connected medially to the 
protocone, not to the median mure, defi ning a long and 
obliquely oriented parafossette that fuses to the metacone 
only with heavy wear. M1 has four roots, one anterior, one 
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[Holochilus] anguyu: Musser and Carleton, 2005:1119; 
lapsus calami.

[Sooretamys] angouya: Weksler, Percequillo, and Voss, 2006: 
23; fi rst use of current name combination.
description:  As for the genus.
distribution:  Sooretamys angouya is distributed 

along the forested foothills and slopes of the Serra do Mar, 
Serra da Mantiqueira, and eastern hillsides of the Serra do 
Espinhaço (all in the Atlantic Forest), and coastal lowland 
forests (restinga) from Espírito Santo to Rio Grande do Sul 
states, Brazil, including some of the coastal islands in Santa 
Catarina and São Paulo states. To the west, this species 
reaches the Argentinean provinces of Misiones, Corrien-
tes, and Entre Ríos, on the right (= east) bank of the Río 
Paraguay and the Argentinean provinces of Formosa and 
Chaco and the Paraguayan state of Presidente Hayes, on 
the left (= west) bank of the Río Paraguay.

selected localit ies  (Map 243): ARGENTINA: 
Corrientes, Santa Tecla, Rte 12, km 1287 (MLP 1.X.94.5); 
Entre Ríos, Isla Chapetón, Río Paraná (Teta, Pardiñas et al. 
2007); Formosa, Estancia Guaycolec (Teta, Pardiñas et al. 
2007). BRAZIL: Espírito Santo, Hotel Faz Monte Verde, 
24 km SE of Venda Nova do Imigrante (UFPB 334); Rio São 
José (MZUSP 6210); Minas Gerais, Lagoa Santa (type local-
ity of Calomys rex Winge), Passos (MNRJ 32745); Rio de 
Janeiro, Fazenda do Tenente, São João de Marcos (MNRJ 
5768); Rio Grande do Sul, Capão do Leão, Mostardas 
(UFRGS 2114), Fazenda Aldo Pinto, São Nicolau (MPEG 
23275), Tôrres (UFRGS 8); Santa Catarina, Florianópolis 
(UFRGS 2042); São Paulo, Iguapé (MZUSP 26799), Ilha do 
Mar Virado (MZUSP AUC 165), Rio Feio (MZUSP 1910), 
Teodoro Sampaio (MZUSP 25324). PARAGUAY: Amam-
bay, 4 km by road SW of Cerro Corá (UMMZ 125457); 
Paraguarí, Sapucay (type locality of Oryzomys ratticeps 
paraganus Thomas); Presidente Hayes, 24 km NW of Villa 
Hayes (UMMZ 133795).

subspecies :  I treat Sooretamys angouya as monotypic.
natural history:  Sooretamys angouya is a scanso-

rial species that can be captured both on the ground, on 
vines, and in trees (data from skin tags and collector fi eld 
journals). Olmos (1992) reported that S. angouya is an ag-
gressive species that, when caught in the same trap with 
another species, always killed and ate the individual, and 
that fi ghts  were commonplace when conspecifi cs  were to-
gether. Olmos (1992:561) also reported that this species 
moved on the ground by meter- long leaps, and that indi-
viduals  were good climbers of both trees and rock walls, 
as well good diggers, producing “extensive tunnels, even in 
hard, rocky ground.”

In the eastern part of its range, S. angouya inhabits ma-
ture and undisturbed portions of the Atlantic Forest, but 
is more commonly observed in secondary forests (Pardini 

Mus (Holochilus) Anguya Brandt, 1835:428; name com-
bination and unjustifi ed emendation of Mus angouya 
Desmarest (= Mus angouya G. Fischer).

Hesperomys Anguya: Wagner, 1843a:534; name combination 
and unjustifi ed emendation of Mus angouya G. Fischer.

H[olochilus]. canellinus Wagner, 1843a:552; substitute name 
for Mus anguya Brandt.

Mus canellinus: Schinz, 1845:192; name combination.
Hesperomys leucogaster Wagner, 1845a:147; type locality 

“Ypanema” (= Floresta Nacional de Ipanema, 20 km NW 
Sorocaba, São Paulo, Brazil, 23°26′7′′S 47°37′41′′W, 
701 m; L. P. Costa et al. 2003).

Hesperomys ratticeps Hensel, 1872b:36, plate 1, Figs. 25a 
and 25b; plate 2, Figs. 15a and 15b; type locality “Rio 
Grande do Sul, Brasil.”

H[esperomys. (Oryzomys)] angouya: Thomas, 1884:448; 
name combination.

Calomys rex Winge, 1887:50, plate 3, Fig. 8; type locality 
“Rio das Velhas, Lagoa Santa, Minas Gerais, Brasil.”

Hesperomys (Calomys) ratticeps: Ihering, 1893:15 (108); 
name combination.

[Oryzomys] anguya: E.- L. Trouessart, 1897:525; name com-
bination and unjustifi ed emendation of Mus angouya G. 
Fischer.

[Oryzomys] ratticeps: E.- L. Trouessart, 1897:525; name 
combination.

[Oryzomys (Oryzomys)] anguya: E.- L. Trouessart: 1904: 
420; name combination and unjustifi ed emendation of 
Mus angouya G. Fischer.

[Oryzomys (Oryzomys)] ratticeps: E.- L. Trouessart, 1904: 
420; name combination.

Oryzomys angouya: J. A. Allen, 1916d:570; name combi-
nation, reference to Mus angouya Desmarest, 1919; not 
Mus angouya G. Fischer.

O[ryzomys]. angouya: Thomas, 1921b:177; name combi-
nation.

Oryzomys ratticeps ratticeps: Thomas, 1924e:143; name 
combination.

Oryzomys ratticeps tropicius Thomas, 1924e:143; type lo-
cality “Piquete, São Paulo, Brasil.”

Oryzomys ratticeps paraganus Thomas, 1924e:144; type 
locality “Sapucay, Paraguari, Paraguai,” Paraguay.

Oryzomys [(Oryzomys)] angouya: Tate, 1932e:18; name 
combination.

Oryzomys [(Oryzomys)] ratticeps ratticeps: Tate, 1932e: 
18; name combination.

Oryzomys [(Oryzomys)] ratticeps tropicius: Tate, 1932e: 
18; name combination.

Oryzomys [(Oryzomys)] ratticeps paraganus: Tate, 1932e: 
18; name combination.

Oryzomys buccinatus: Hershkovitz, 1955b:660; name com-
bination.
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cally to both Holochilus and Reithrodon (see Musser et al. 
1998:280– 284, and accounts of those genera).

The karyotype of S. angouya is polymorphic, with dip-
loid numbers ranging from 57– 60 and fundamental num-
bers from 60– 64 arms (E. J. C. Almeida 1980; Zanchin 
1988; M. J. de J. Silva 1994; Geise 1995).

Genus Tanyuromys Pine, Timm, 
and Weksler, 2012
Marcelo Weksler

Tanyuromys is a monotypic genus found at a few midel-
evation forest sites in Costa Rica, Panama, and Ec ua dor. 
To date, only eight specimens are known for the genus, and 
thus our distributional and ecological knowledge of this 
taxon is quite sparse (e.g., we do not know whether the 
lack of collecting sites in Colombia is a sampling artifact or 
real). Until recently (Musser and Carleton 2005), aphras-
tus W. P. Harris was included in Sigmodontomys. Phyloge-
ne tic analyses (Weksler 2006; Pine et al. 2012), however, 
demonstrated that aphrastus was not closely related to S. 
alfari J. A. Allen, and Pine et al. (2012) thus erected Tany-
uromys to contain aphrastus. The following morphological 
description is a synthesis of the recent work on this taxon 
by Weksler (2006), McCain et al. (2007), and Pine et al. 
(2012).

Tanyuromys are medium- sized rodents (adult head 
and body length range: 116– 152 mm). The tail is much 
longer than the combined head and body length (length 

and Umetsu 2006). In westernmost regions (Formosa, Ar-
gentina, and Presidente Hayes, Paraguay), the species oc-
curs in patches and remnants of semideciduous and gallery 
forests amid Chaco vegetation (G. D’Elía, pers. comm.).

Females  were reproductively active during October and 
November (Olmos 1992), with juveniles being trapped in 
June (dry season).

remarks :  The taxonomic history of S. angouya is 
long and contorted, confounded especially by the sev-
eral names proposed for the rat described by D. Felix 
de Azara (1801, 1802) as the “rat troisième ou rat an-
gouya” and “del anguyá,” the specimens of which have 
been lost since the nineteenth century (see also Desmarest 
1804, who referred to Azara’s “rat angouya”). Some au-
thors have suggested that the epithet “angouya” should 
refer to a Paraguayan species of the genus Cerradomys
(specifi cally Cerradomys maracajuensis; e.g., Avila- Pires 
1960a; Myers et al. 1995; Percequillo 1998) or was best 
considered a nomen dubium (Weksler 1996). Musser et al. 
(1998), on the other hand, resolved the conundrum by 
defi ning a neotype for Mus angouya G. Fischer and as-
sociating it to the species then formerly known as Ory-
zomys ratticeps Hensel. This nomenclatural act brought 
stability to the taxon, although the offi cial availability of 
G. Fischer’s names has not as yet been accepted by ex-
plicit action of the International Commission on Zoologi-
cal Nomenclature (see Langguth 1966b; Sabrosky 1967; 
Musser et al. 1998).

Winge (1887) named as Calomys rex those specimens 
of S. angouya obtained by Peter W. Lund, preserved as 
fossil or subfossil material from the caves of Lagoa Santa, 
Minas Gerais. There are, however, no recent rec ords of 
S. angouya from this region. The specimen Avila- Pires 
(1960b) recorded from the “Lagoa Santa region” actually 
came from Conceição do Mato Dentro, which is located 
nearly 110 km northeast of Lagoa Santa on the eastern 
slope of Serra do Espinhaço, a more humid area predomi-
nantly covered by forests. Today, the region of Lagoa Santa 
is covered mostly by Cerrado vegetation or is transitional 
between semideciduous forest and Cerrado. The same dis-
tributional pattern of typical forest- dwelling species regis-
tered in the caves of Lagoa Santa as fossils and subfossils is 
also observed for many other sigmodontine and echimyid 
genera, such as Blarinomys breviceps, Brucepattersonius, 
Delomys sp., Euryoryzomys russatus, and Callistomys 
pictus (Voss 1993; Emmons and Vucetich 1998; Voss and 
Carleton 1993; Musser et al. 1998; C. R. Silva et al. 2003; 
Pardiñas and Teta 2013a; see also Voss and Myers 1991 
for a summary of the Lagoa Santa cave fauna).

C. O. da C. Vieira (1953:134) identifi ed specimens of this 
species from São Paulo state, Brazil, as Holochilus physodes 
physodes, a name combination confusingly applied histori-

Map 243    Selected localities for Sooretamys angouya (●). Contour line = 2,000 m.
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and simple posterolateral palatal pits. The bony roof of the 
mesopterygoid fossa is usually perforated by narrow sphe-
nopalatine vacuities. The stapedial foramen and posterior 
opening of alisphenoid canal are very small, and the squa-
mosoalisphenoid groove and sphenofrontal foramen are 
absent, with secondary anastomosis of the internal carotid 
across the dorsal surface of the pterygoid plate (= carotid 
circulatory pattern 3 of Voss 1988). The postglenoid fora-
men is large and rounded, but the subsquamosal fenestra 
is absent or vestigial. The mastoid is completely ossifi ed, or 
has only a small perforation (mastoid fenestra absent). The 
mandible is robust, with a large falciform coronoid pro-
cess slightly higher than the condyloid pro cess, and with a 
rounded angular pro cess. The capsular pro cess is usually 
absent, or present as a slight rounded elevation not protrud-
ing above the level of the coronoid- condylar notch. Superior 
and inferior masseteric ridges join anteriorly as a single crest 
below m1.

The upper incisors are ungrooved and opisthodont. The 
molars are pentalophodont and bunodont, with an apo-
morphic and complex occlusal pattern having extensive, 
deep, steep- sided fl exi and fossettes (enamel islands) with 
irregular and jagged borders. The maxillary toothrows are 
mostly parallel, with a slight divergence posteriorly. The 
molar series is robust and long, ranging from 5.6– 6.2 mm 
in length. Labial and lingual fl exi of the upper molars are 
deeply interpenetrating; labial fl exi are convoluted and en-
closed by a cingulum. The anterocone of M1 is undivided, 
the anteroloph is well developed and fused with the an-
terocone by a labial cingulum, and the protostyle absent; 
an enamel bridge connects the paracone to the posterior 
portion of the protocone. The M2 protofl exus is usually 
absent, the mesofl exus is usually present as a single fos-
sette. M3 has a mesoloph, posteroloph, and shallow hy-
pofl exus (which disappears with wear); the paracone and 
protocone are distinguishable on the molar surface; and 
the hypocone is reduced, and the metacone is greatly re-
duced and completely fused with the posteroloph. The la-
bial accessory root of M1 is present (four roots total).

On the lower molars, the labial and lingual cusps are 
opposite. The anteroconid of m1 is undivided but contains 
a large internal fossetid; the anterolabial cingulum and a 
small anterolophid are present on all lower molars, the lat-
ter disappearing with moderate to heavy wear. The meso-
lophid is present in all lower molars, and the ectolophid 
is absent. The posterofl exid on m3 is large and per sis tent. 
The fi rst lower molar has four roots, one anterior, one pos-
terior, one lingual (below the metaconid), and one labial 
(also below the metaconid).

The gall bladder is absent. The stomach is unilocular- 
hemiglandular with glandular epithelium extending into 
corpus.

176– 235 mm), and the hindfeet are long and robust (length 
35– 40 mm). The dorsal pelage is long, thick, and soft. Col-
oration of the upper parts is grizzled dark brown with or-
ange highlights, and that of the under parts is paler gray 
with pronounced ochraceous highlights but always with a 
dark gray base. The dorsoventral countershading is subtle, 
not as strong as in many other oryzomyines. The pinnae 
are small and sparsely to moderately covered with black-
ish, dark brown, or reddish- brown hairs both internally 
and externally. The mystacial and superciliary vibrissae 
are very long (extending posteriorly beyond caudal mar-
gins of the pinnae). The manus and pes have a sparse to 
moderate coverage of pale brown to dark brown hairs dor-
sally. Digits II– IV of the hindfeet are longer than dI and 
dV (claw of dI reaches the proximal portion of fi rst pha-
lanx of dII; claw of dV extends to the distal portion of sec-
ond phalanx of dIV). The plantar surface of the hindfoot 
is naked, densely covered with small epidermal tubercles 
distally, and has one or two small metatarsal pads (the the-
nar pad is always present, but the hypothenar pad may be 
absent or extremely reduced) and four large and fl eshy in-
terdigital pads. The hindfeet lack well- developed natatory 
fringes and interdigital webs, and have sparse ungual tufts 
covering, but seldom extending beyond, the tips of claws 
(the tufts are absent on the hallux). The tail is unicolored 
brown and sparsely haired, terminating in a short tuft of 
hairs but without a distinctly longer terminal pencil. Four 
pairs of mammae are present, one each in inguinal, abdom-
inal, postaxial, and pectoral positions.

The skull is medium sized and robust. The rostrum is 
short and stout, and fl anked by very shallow zygomatic 
notches. The nasals have acutely angled posterior margins 
extending posteriorly beyond the premaxillae and behind 
lacrimals, nearly reaching the interorbital constriction level; 
the lacrimals have longer maxillary than frontal sutures. The 
interorbital margins converge anteriorly and possess over-
hanging supraorbital edges; the braincase is rounded and 
broad, with well- developed temporal, lambdoidal, and nu-
chal crests. The frontosquamosal suture is anterior to the 
frontoparietal suture (the dorsal facet of the frontal is in 
broad contact with the squamosal). The parietal has a broad 
lateral expansion, a large portion dipping below the tempo-
ral ridge posteriorly. The zygomatic arches are convergent 
anteriorly, relatively unbowed, and widest at the squamo-
sal root; the jugal is large, and the maxillary and squamo-
sal zygomatic pro cesses are widely separated, not overlap-
ping in lateral view. The zygomatic plates lack anterodorsal 
spinous pro cesses, and their posterior margins lie anterior 
to the alveoli of the M1s. The incisive foramina are short 
and terminate far anterior of the alveoli of the M1s. The 
palatal bridge lacks deep furrows or median ridges, extends 
only slightly behind the M3s, and is perforated by small 
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low densities or is simply diffi cult to trap using standard 
methods.

Of the eight available specimens, three are females, and 
fi ve are males. Six specimens are adults; one adult male 
caught at Monteverde, Costa Rica, had descended testes 
mea sur ing 7 × 5 mm and another from Chiriquí, Panama, 
had testes mea sur ing 5 mm in length. The remaining two 
specimens include a juvenile female caught in Monte-
verde Cloud Forest Reserve and a young adult male from 
Chiriquí. One species of tick (Ixodes sinaloa) was collected 
from an adult at Monteverde.

remarks :  The karyotype of Tanyuromys aphrastus is 
unknown. Tanyuromys differs from all other extant Ory-
zomyini (sensu Weksler 2003; Weksler et al. 2006; Weksler 
and Percequillo 2011) in the degree of lophodonty and the 
complicated enamel folding pattern of fl exi and fl exids of 
the molars (Pine et al. 2012).

Genus Transandinomys Weksler, 
Percequillo, and Voss 2006
Michael D. Carleton

Transandinomys contains two species (bolivaris J. A. Al-
len, 1901; talamancae J. A. Allen, 1891) that inhabit low-
land to premontane wet forests in Central America and 
northwestern South America. They are medium sized (head 
and body length ranges from 100 to 140 mm) and pos-
sess a nearly naked, fi nely scaled tail that is as long as to 
slightly longer than the head and body. Conformation of 

synonyms :
Oryzomys: W. P. Harris, 1932:5; part (description of aphras-

tus); not Oryzomys Baird.
Sigmodontomys: Musser and Carleton 1993:748; part (list-

ing of aphrastus); not Sigmodontomys J. A. Allen.
Tanyuromys Pine, Timm, and Weksler, 2012:858; type species 

Oryzomys aphrastus W. P. Harris, by original designation.
remarks :  Phyloge ne tic analyses (Weksler 2006; Pine 

et al. 2012) indicate that Tanyuromys is a member of an 
oryzomyine clade that also includes Aegialomys, Nesory-
zomys, Melanomys, and Sigmodontomys, all trans- Andean 
taxa distributed in southern Central America and northern 
South America (especially west of the Andes), and the 
Galapagos Islands.

Tanyuromys aphrastus (W. P. Harris, 1932)
Long- tailed Montane Rat

synonyms :
Oryzomys aphrastus W. P. Harris, 1932:5; type locality 

“Joaquin de Dota, Costa Rica. This locality is southeast 
of Santa Maria de Dota in the Pacifi c rain forest at an 
altitude of about 4,000 feet”; [= San Joaquín de Dota, 
Cordillera de Talamanca, San José, Costa Rica, 1,220 m; 
09°35′N, 83°59′W].

Sigmodontomys aphrastus: Musser and Carleton 1993:748; 
name combination.

Tanyuromys aphrastus: Pine, Timm, and Weksler, 2012: 
859; fi rst use of current name combination.
description:  As for the genus.
distribution:  Tanyuromys aphrastus is known 

only from six middle- elevation (700– 2,000 m) localities in 
north- central Costa Rica, western Panama, and northwest-
ern Ec ua dor.

selected localit ies  (Map 244; South Ameri-
can only): EC UA DOR: Imbabura, 10 km E of Santa Rosa 
(QCAZ 10427); Pichincha; Guarumos (MCZ 50396), 
Mindo (UMMZ 155808).

subspecies :  Tanyuromys aphrastus is monotypic.
natural history:  McCain et al. (2007) provided 

almost all known information about the natural history 
of this species, a synthesis of which is presented  here. All 
eight known specimens  were collected in traps set on the 
ground. In Costa Rica and Pichincha (Ec ua dor), specimens 
 were taken in intact, mature montane forest; in Imbabura 
(Ec ua dor), one specimen “was collected in a mixed forest 
and tall- grass area within 10 m of a stream” (T. E. Lee et al. 
2010:10); and in Panama, two specimens  were captured 
“in disturbed, fairly open, relatively dry habitat, which in-
cluded mixed grass, weeds, brush, oaks, and other trees” 
(R. H. Pine, pers. comm., cited in McCain et al. 2007:131). 
It is unclear from the few specimens available despite sub-
stantial trapping effort whether T. aphrastus occurs in very 

Map 244    Selected localities for Tanyuromys aphrastus in South America (●). 
Contour line = 2,000 m.



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 457

remarks :  No special relationship between bolivaris 
and talamancae was perceived in the early taxonomic litera-
ture on oryzomyine rodents. Goldman (1918) segregated the 
two into monotypic species groups, talamancae and bomby-
cinus (= bolivaris), within the genus Oryzomys sensu lato. 
The identity of each was lost following Hershkovitz’s (1960) 
precipitous allocation of forms believed to be synonymous 
with Oryzomys capito, a footnoted opinion formalized by 
Cabrera (1961) in his infl uential classifi cation of South Amer-
ican mammals. Musser et al. (1998) differentiated bolivaris 
and talamancae in detail because of their close morphologi-
cal resemblance and overlapping trans- Andean distributions, 
and compared the two to members of the megacephalus 
and nitidus complexes. In separate and combined analyses 
of morphological and molecular data, Transandinomys tala-
mancae regularly emerged in a large oryzomyine clade that 
also included species of Euryoryzomys, Handleyomys, Hy-
laeamys, Nephalemys, and Oecomys (Weksler 2003, 2006; 
Percequillo, Weksler, and Costa 2011; Pine et al. 2012). See 
Weksler et al. (2006, especially Table 3) for morphological 
traits that discriminate these groups. As noted by those au-
thors, the exceptionally long superciliary vibrissae offer the 
most persuasive synapomorphy for associating bolivaris with 
talamancae in a monophyletic genus.

KEY TO THE SPECIES OF TRANSANDINOMYS:
1. Dorsal pelage longer, dark brown and somber, under parts 

dark gray; mystacial and superciliary vibrissae extremely 
long (>45 mm); tail as long as head and body; supraor-
bital ridges well defi ned; parietal rarely contributes to the 
lateral braincase wall below the temporal ridge; incisive 
foramina long relative to bony palate, nearly reaching 
level of M1s  . . . . . . . . . . . . . Transandinomys bolivaris

1′. Dorsal pelage shorter, tawny and brightly colored, 
 under parts bright whitish- gray; mystacial and super-
ciliary vibrissae long (<40 mm); tail slightly longer than 
head and body; supraorbital ridges weak; parietal con-
tributes substantially to the lateral braincase wall below 
the temporal ridge; incisive foramina short relative to 
bony palate, terminating conspicuously anterior to level 
of M1s  . . . . . . . . . . . . . . . Transandinomys talamancae

Transandinomys bolivaris (J. A. Allen, 1901)
Long- whiskered Oryzomys

synonyms:
Oryzomys bolivaris J. A. Allen, 1901c:405; type locality 

“Porvenir, Bolivar, Ec ua dor, altitude 1800.”
Oryzomys castaneus J. A. Allen, 1901c:406; type locality 

“San Javier, [Esmeraldas,] northern Ec ua dor, altitude 
60 ft.”

Oryzomys rivularis J. A. Allen, 1901c:407; type locality “Rio 
Verde, [Pichincha,] northern Ec ua dor, altitude 3200 ft.”

the hindfoot indicates scampering, terrestrial habits: rela-
tively long (about 26 to 32 mm) and narrow; digits I and V 
short relative to II– IV; ungual tufts ample; plantar pads six 
in number, 1 and 4 displaced proximally from 2 and 3, hy-
pothenar small but discrete. The long arrays of cephalic vi-
brissae constitute the most defi nitive external trait, notably 
the sweeping superciliary vibrissae that extend posteriorly 
well behind the pinnae. Eight teats are present.

The cranium is moderate in build and size (occipitonasal 
length about 28 to 32 mm) and elongate in conformation, 
displaying a long, attenuate rostrum, nearly parallel- sided 
zygomatic arches, moderately incised zygomatic notch, and 
a rectangular, boxy braincase. Distinct supraorbital shelves 
with beaded edges mark the frontal borders and impart a 
cuneate shape to the interorbital constriction. The subsqua-
mosal fenestra penetrates the posterior wall of the braincase 
as a narrow cleft, notably smaller than the companion post-
glenoid foramen. The incisive foramina are intermediate in 
length (i.e., not as long as in Oryzomys proper but longer 
than Hylaeamys), but do not extend between the alveoli of 
the M1s. The bony palate is narrow and long, as character-
istic of most oryzomyines, and posterolateral palatal pits 
are well defi ned. The anterior border of the mesopterygoid 
fossa is evenly rounded, and sphenopalatine vacuities are 
consistently patent as short, narrow slits. The ectotympanic 
bulla is small, revealing a narrow posteromedial wedge of 
the periotic. The carotid arterial pattern of both species 
is complete (pattern 1 of Voss 1988: stapedial foramen, 
squamosal- alisphenoid groove, and sphenofrontal foramen 
present. Alisphenoid struts are absent).

The molar rows in both species of Transandinomys (coro-
nal length of M1– 3 range: 4.3– 4.7 mm) are brachydont and 
cuspidate, the primary cusps positioned as opposite pairs, and 
the occlusal confi guration is fundamentally pentalophodont 
(anterolophs, mesolophs, mesolophids present). The antero-
cone of the M1 is broad and undivided (anteromedian fl exus 
absent). M2 has a long parafl exus and single median fossette, 
and the m2 has a long hypofl exid that crosses the midline 
of the tooth. The upper molars possess three roots (labial 
accessory root absent), and the lowers have two. The upper 
incisors are moderately robust, asulcate, and opisthodont.

Most taxonomic, nomenclatural, morphological, and 
distributional information on the component species is 
contained in the studies of Goldman (1918), Pine (1971), 
Musser and Williams (1985), and Musser et al. (1998), all as 
reported under Oryzomys in its formerly all- inclusive sense.

synonyms:
Oryzomys: J. A. Allen, 1891a:193; part (description of ta-

lamancae); not Oryzomys Baird.
Transandinomys Weksler, Percequillo, and Voss 2006:25; 

type species Oryzomys talamancae J. A. Allen, by origi-
nal designation.
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Manabí province), west of the Andes; elevational range in 
South America, about sea level to 1,800 m.

selected localit ies  (Map 245; from Musser 
et al. 1998, except as noted): COLOMBIA: Cauca, Río 
Mechenque; Chocó, Condoto, mouth Río Condoto; Nariño, 
Barbacoas, on Río Telembí; Valle del Cauca, 6 km N of Bue-
naventura (USNM 554232). EC UA DOR: Bolívar, Hacienda 
Porvenir, west of Hacienda Talahua (type locality of Ory-
zomys bolivaris J. A. Allen); Esmeraldas, San Javier (type 
locality of Oryzomys castaneus J. A. Allen); Manabí, Cerro 
de Pata de Pájaro; Pichincha, Gualea, Río Tulipe.

subspecies :  I treat Transandinomys bolivaris as mono-
typic (see Musser et al. 1998:143– 149).

natural history:  Transandinomys bolivaris is a 
denizen of lowland evergreen rainforest and lower mon-
tane rainforest (cloud forest), typically in regions of excep-
tional annual rainfall and rich fl oristic diversity (summary 
in Musser et al. 1998). The species is terrestrial, typically 
collected in very moist microenvironments within the for-
est (e.g., under logs, around the base of large trees, among 
mossy boulders along small forest streams, and in low ter-
rain subject to fl ooding [Handley 1966; Pine 1971; Timm 
et al. 1989; González- M. and Alberico 1993]).

Oryzomys bombycinus Goldman, 1912a:6; type locality 
“Cerro Azul (altitude 2500 feet), near the headwaters of 
the Chagres River, [Panamá,] Panama.”

Oryzomys nitidus alleni Goldman, 1915:128; type locality 
“Tuis (about 35 miles east of Cartago), [Cartago,] Costa 
Rica.”

Oryzomys bombycinus bombycinus: Goldman, 1918:77; 
name combination.

Oryzomys bombycinus alleni: Goldman, 1918:78; name 
combination.

[Oryzomys (Oryzomys)] bolivaris: Tate, 1932e:16; name 
combination.

[Oryzomys (Oryzomys)] castaneus: Tate, 1932e:16; name 
combination.

[Oryzomys (Oryzomys)] rivularis: Tate, 1932e:16; name 
combination.

Oryzomys bombycinus orinus Pearson, 1939:2; type local-
ity “Mount Pirre, [Darién,] eastern Panama, at an alti-
tude of 4700 feet along the Rio Limón.”

Oryzomys capito bolivaris: Cabrera, 1961:385; name com-
bination.

Oryzomys capito castaneus: Cabrera, 1961:385; name com-
bination (rivularis allocated as full synonym, invalid as 
subspecies).

Oryzomys talamancae: Musser and Williams, 1985:14; part 
(castaneus included as synonym).

Oryzomys bolivaris: Musser and Carleton (1993:720); name 
combination (alleni, bombycinus, castaneus, orinus, and 
rivularis allocated as synonyms without indication of rank).

[Transandinomys] bolivaris: Weksler, Percequillo, and Voss, 
2006:25; name combination (alleni, bombycinus, casta-
neus, orinus, and rivularis listed as synonyms without 
indication of rank).
description:  Individuals remarkable for extraordi-

nary length of superciliary and genal vibrissae (see the Key) 
and for luxuriant dark- brown fur, very soft in texture and 
long (about 9– 11 mm over middle dorsum); ventral pelage 
dark gray but clearly demarcated from upper parts. Tail 
appears nearly naked and approximates head and body in 
length. Moderately elongate skull characterized by wider 
interorbit and more prominent supraorbital shelves with 
beaded edges; minimal or no projection of parietal onto lat-
eral braincase wall; and moderately long incisive foramina 
that end just anterior to molar rows. Most easily confused 
with specimens of its congener T. talamancae or with those 
of “Handleyomys” alfaroi, particularly where they may oc-
cur in sympatry (see the Key; Musser et al. [1998:125– 143] 
supplied detailed comparisons with both taxa).

distribution:  Transandinomys bolivaris occurs 
at low to middle elevations from southeastern Honduras, 
through eastern Nicaragua, Costa Rica, and Panama, to 
western Colombia and west- central Ec ua dor (as far as 

Map 245    Selected localities for Transandinomys bolivaris (●); range in Panama 
follows Musser et al. (1998). Contour line = 2,000 m.
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Oryzomys talamancae talamancae: Goodwin, 1946:392; 
name combination.

Oryzomys talamancae carrikeri: Goodwin, 1946:392; name 
combination.

Oryzomys talamancae talamancae: Hall and Kelson, 1959: 
564; name combination (panamensis included as full 
synonym, invalid as subspecies).

Oryzomys capito mollipilosus: Cabrera, 1961:386; name 
combination.

Oryzomys capito magdalenae: Cabrera, 1961:386; name 
combination

Oryzomys capito sylvaticus: Cabrera, 1961:387; name com-
bination.

Oryzomys capito velutinus: Cabrera, 1961:387; part (me-
dius listed as full synonym, invalid as subspecies).

Oryzomys capito talamancae: Handley, 1966:780; name 
combination (panamensis included as full synonym, in-
valid as subspecies).

O[ryzomys]. c[apito]. carrikeri: Handley, 1966:780; name 
combination.

Oryzomys talamancae: Musser and Williams, 1985:13; spe-
cifi c revision (carrikeri, magdalenae, medius, mollipilo-
sus, sylvaticus, panamensis, and villosus allocated as 
synonyms without indication of rank).

[Transandinomys] talamancae: Weksler, Percequillo, and 
Voss, 2006:25; name combination (carrikeri, magda-
lenae, medius, mollipilosus, sylvaticus, panamensis, 
and villosus listed as synonyms without indication of 
rank).
description:  Resembles T. bolivaris in general size 

but with longer tail, distinctly longer than head and body, 
and smaller hindfoot. Fur more brightly colored (tawny 
over dorsum, tawny- buff on sides, and grayish- white on 
ventrum), shorter (7– 9 mm over middle dorsum), and palpa-
bly coarser in texture. Superciliary and genal vibrissae long 
compared with most oryzomyines, but signifi cantly shorter 
than those of T. bolivaris (see the Key). Skull with narrower 
interorbit and weaker supraorbital ridging; shorter incisive 
foramina that terminate appreciably in front of molar rows 
and correspondingly longer bony palate; and substantial 
contribution of parietal to lateral braincase wall. See Musser 
et al. (1998) for additional comparisons as well as diagnostic 
contrasts with larger Hylaeamys megacephalus and smaller 
“Handleyomys” alfaroi.

distribution:  Transandinomys talamancae occu-
pies low to middle elevations of northwestern Costa Rica, 
through Panama, to western and northern Colombia, north-
western Venezuela, western Ec ua dor, and extreme north-
western Peru; known elevational range in South America is 
from sea level to 1,385 m.

selected localit ies  (Map 246; from Musser 
et al. 1998, except as noted): COLOMBIA: Antioquia, 

remarks :  Other names historically applied to this 
species include bombycinus, as reviewed by Pine (1971), 
and rivularis, as discussed by A. L. Gardner and Patton 
(1976). Musser and Carleton (1993) established the pri-
ority of bolivaris, and Musser et al. (1998) addressed the 
morphological defi nition, variation, geographic distribu-
tion, and synonymy of the species. Pine (1971) retained 
subspecies (under the name bombycinus), but Musser 
et al. (1998) judged intraspecifi c variation too insubstan-
tial and population samples too small to critically de-
limit geographic races. The chromosome complement 
consists of 2n = 58, FN = 80 (A. L. Gardner and Patton 
1976; based on Costa Rican individuals reported as 
bombycinus).

Transandinomys talamancae (J. A. Allen, 1891)
Transandean Oryzomys

synonyms:
Oryzomys talamancae J. A. Allen, 1891a:193; type locality 

“Talamanca,” Limón, Costa Rica.
Oryzomys mollipilosus J. A. Allen, 1899b:208; type local-

ity “Valparaiso [= Cincinati] (alt. 4500 ft.), Santa Marta 
District,” Magdalena, Colombia.

Oryzomys magdalenae J. A. Allen, 1899b:209; type local-
ity “Minca (alt. 2000 ft.), Santa Marta District of Mag-
dalena Province, Colombia.”

Oryzomys villosus J. A. Allen, 1899b:210; type locality 
“Valparaiso [= Cincinati] (alt. 4500 ft.), Santa Marta 
District, [Magdalena,] Colombia.”

Oryzomys sylvaticus Thomas, 1900c:272; type locality “Santa 
Rosa, [El Oro,] Southern Ec ua dor. Altitude 10 m.”

Oryzomys panamensis Thomas, 1901f:252; type locality 
“Panama (City of),” Panama, Panama.

Oryzomys medius W. Robinson and Lyon, 1901:142; type 
locality “San Julián, 8 miles east of La Guaira, [Vargas,] 
Venezuela.”

Oryzomys carrikeri J. A. Allen, 1908:656; type locality “Rio 
Sicsola, Talamanca, [Limón,] Costa Rica.”

Oryzomys talamancae: Goldman, 1918:73; carrikeri and pan-
amensis allocated as full synonyms, invalid as subspecies.

[Oryzomys (Oryzomys)] mollipilosus: Tate, 1932e:16; name 
combination.

[Oryzomys (Oryzomys)] magdalenae: Tate, 1932e:16; name 
combination.

[Oryzomys (Oryzomys)] villosus: Tate, 1932e:16; name 
combination.

[Oryzomys (Oryzomys)] sylvaticus: Tate, 1932e:16; name 
combination.

[Oryzomys (Oryzomys)] medius: Tate, 1932e:16; name 
combination.

Oryzomys laticeps magdalenae: Gyldenstolpe, 1932a:18; 
name combination.
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of Panamanian populations (reported as Oryzomys capito). 
O. J. Linares (1998) reported its diet as granivorous and 
omnivorous.

remarks :  Recognition of this distinctive species was 
long hampered by its association as a form of Oryzomys
“capito” (Hershkovitz 1960; Cabrera 1961; Handley 1966, 
1976). Musser and Williams (1985) distilled the taxonomy, 
morphological identity, and distribution of the species; Musser 
et al. (1998) amplifi ed those topics and refi ned the specifi c 
contents. See Musser et al. (1998:275) for commentary on 
the ambiguous connotation of the type locality “Talamanca,” 
whether a specifi c village, the eastern lowlands adjacent to 
the Cordillera Talamanca, or the Cordillera Talamanca itself. 
Substantial karyotypic variation in diploid (2n = 34, 36, 40, 
54) and fundamental numbers (FN = 64, 66, 67) has been 
encountered in samples from Venezuela and Ec ua dor (Pérez- 
Zapata et al. 1986; Musser et al. 1998), unaccompanied by 
appreciable morphological differences. The possible taxo-
nomic signifi cance of this variation requires study.

Genus Zygodontomys J. A. Allen, 1897
Robert S. Voss

Zygodontomys is a genus of two species that occur in un-
forested landscapes below about 1,300 m elevation from 
southeastern Costa Rica throughout Panama to Colombia, 
Venezuela, the Guianas, and northern Brazil. Populations 
also occur on adjacent continental- shelf islands, including 
Isla Margarita, Trinidad, and Tobago, where they may oc-
cupy forest as well as nonforest habitats. Zygodontomys is 
known from skeletal material found in caves on the island 
of Aruba (Hooijer 1967), but it is not a member of the 
extant fauna of that island. Hershkovitz (1962) thought 
that Zygodontomys was a phyllotine, but morphological 
evidence that Zygodontomys belongs to the tribe Oryzo-
myini was discussed inter alia by Voss (1991a), Voss and 
Carleton (1993), and Steppan (1995). Subsequent phyloge-
ne tic analyses of sequence data from the nuclear IRBP gene 
strongly support the hypothesis that Zygodontomys is an 
oryzomyine (Weksler 2003, 2006). Except as noted other-
wise  here, the following account is based on Voss (1991a), 
which should be consulted for additional details about tax-
onomy, morphology, distribution, and natural history.

Species of Zygodontomys have grizzled- brownish dor-
sal pelage, short vibrissae (not extending behind the pinnae 
when laid back alongside the head), and relatively small 
ears and eyes. The hindfeet are short and narrow, with 
middle digits (II, III, and IV) that are much longer than 
the outer digits (I and V); distinctively long tufts of ungual 
hairs cover the claws dorsally, and the plantar surface is 
provided with two metatarsal and four interdigital pads. 

24– 26 km S and 21– 22 km W of Zaragoza; Bolívar, San 
Juan Nepomuceno; Boyacá, Muzo, Río Cobaria Fatima; 
Caldas, Samaná; Cauca, Río Mencheque; Cesar, San Al-
berto; Chocó, Gorgas Memorial Laboratory, Teresita, Ser-
ranía de Baudó; Córdoba, Socorré; La Guajira, Las Mari-
mondas; Magdalena, Cincinati (type locality of Oryzomys 
mollipilosus J. A. Allen and Oryzomys villosus J. A. Allen); 
Norte de Santander, Río Tarrá. EC UA DOR: Chimborazo, 
Ríos Chimbo- Coco; El Oro, Salvias; Esmeraldas, 3 km W 
Majua; Santa Elena, Cerro de Manglaralto. PERU: Tumbes, 
Quebrada Los Naranjos, Zarumilla (Pacheco et al. 2009). 
VENEZUELA: Aragua, Rancho Grande; Miranda, Parque 
Nacional Guatopo; Yaracuy, Finca El Jaguar, 12 km NW 
of Aroa, Palmichal, 23 km N of Bejuma; Zulia, Hacienda 
El Tigre, 17 km N and 55 km W of Maracai; Vargas, San 
Julián, 8 mi E of La Guaira (type locality of Oryzomys me-
dius W. Robinson and Lyon); Zulia, Misión Tukuko.

subspecies :  I treat Transandinomys talamancae as 
monotypic.

natural history:  Transandinomys talamancae
is a terrestrial oryzomyine that inhabits evergreen, semi-
deciduous, and deciduous tropical forests, including both 
moist and dry associations and within primary or second-
ary growth (Handley 1966, 1976; T. H. Fleming 1971; O. 
J. Linares 1998; Musser et al. 1998; F. J. García, Delgardo- 
Jaramillo et al. 2012). Knowledge of ecol ogy, reproduction, 
population dynamics, and life history of the species is mostly 
derived from T. H. Fleming’s (1971) long- term fi eld study 

Map 246    Selected localities for Transandinomys talamancae (●). For Central 
American rec ords, see Musser et al. (1998). Contour line = 2,000 m.
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The stomach is unilocular and hemiglandular (Car-
leton 1973), and the gall bladder is absent (see Remarks). 
Male accessory secretory organs consist of one pair each 
of preputial, bulbourethral, anterior and dorsal prostate, 
ampullary, and vesicular glands, and two pairs of lateral 
prostate glands (Voss and Linzey 1981). The glans penis 
is complex, with a tridigitate bacular cartilage and a deep 
terminal crater containing three bacular mounds, one 
dorsal papilla, and a bifurcate urethral fl ap (Hooper and 
Musser 1964).

remarks :  Absence of a gall bladder in Zygodonto-
mys was fi rst reported by Voss (1991a), who dissected 22 
specimens of Z. brevicauda from several localities scattered 
throughout the range of that species (no fl uid- preserved 
specimens of Z. brunneus  were available for dissection). A 
gall bladder is likewise absent in other oryzomyines, and 
this state optimizes as a tribal synapomorphy on phyloge-
ne tic trees (Steppan 1995; Weksler 2006). In a paper on 
the digestive adaptations of Venezuelan rodents, however, 
Domínguez- Bello and Robinson (1991) reported that a 
gall bladder was observed in two specimens identifi ed by 
them as Z. microtinus (= Z. brevicauda, see below). Unfor-
tunately, no voucher material was preserved in that study 
(M. G. Domínguez- Bello, in litt.), so the observations in 
question cannot be checked. (Fluid- preserved specimens 
dissected by Voss [1991a] are listed by museum cata log 
number in appendix 2 of that report.)

synonyms :
Oryzomys: J. A. Allen and Chapman, 1893:215; part 

(description of brevicauda); not Oryzomys Baird.
Akodon: J. A. Allen and Chapman, 1897a:20; part (descrip-

tion of frustrator); not Akodon Meyen.
Zygodontomys J. A. Allen, 1897a:38; type species Oryzomys 

cherriei J. A. Allen, by original designation.
Oryzomys (Micronectomys): Hernández- Camacho, 1957: 

223; part (description of borreroi); not Oryzomys Baird; 
Micronectomys Hershkovitz is a nomen nudum (Musser 
and Carleton 2005:1144).

KEY TO THE SPECIES OF ZYGODONTOMYS:
1. Length of hindfoot >27 mm, upper molar toothrow 

>4.6 mm, breadth of braincase (mea sured just above 
squamosal zygomatic roots) >12.2 mm; in side- by- 
side comparisons with sympatric Z. brevicauda, with 
slightly more hypsodont molars, more oblique mures 
and murids, less opisthodont upper incisors, shallower 
zygomatic notches, and less infl ated nasolacrimal cap-
sules  . . . . . . . . . . . . . . . . . . . Zygodontomys brunneus

1′. Mea sure ments and qualitative characters overlapping 
those of Z. brunneus except in the upper Magdalena 
valley, where length of hindfoot <28 mm, upper molars 
<4.5 mm, and breadth of braincase <12.1 mm; with 

The tail is short, about three- quarters of the combined 
length of head and body, sparsely haired, and bicolored 
(dark above, pale below). Females have eight mammae in 
inguinal, abdominal, postaxial, and pectoral pairs.

The skull is unremarkable in dorsal view, with a mod-
erately long rostrum fl anked by well- developed zygo-
matic notches; the interorbital region is convergent and 
distinctly beaded, and the supraorbital bead on each side 
is continuous with a well- developed temporal crest on 
the dorsolateral surface of the braincase; the stout zygo-
matic arches are convergent (widest across the squamo-
sal roots). In lateral view, the zygomatic plates are broad, 
with straight or convex anterior margins, but without 
anterodorsal spinous pro cesses. The incisive foramina (in 
ventral view) are long and usually extend posteriorly to or 
between the fi rst molar alveoli. The palatal bridge is broad 
and smooth, without conspicuous ridges, deep furrows, or 
a spine- like median posterior pro cess; one or more promi-
nent posterolateral palatal pits are present on each side 
behind M3. The mesopterygoid fossa does not extend an-
teriorly between the toothrows, and its bony roof is either 
complete or perforated by sphenopalatine vacuities; the 
fl anking mesopterygoid fossae are narrow and not deeply 
excavated. An alisphenoid strut is absent (the buccinator- 
masticatory foramen and the foramen ovale are confl u-
ent). A large stapedial foramen is almost always present, 
but other osteological traces of the stapedial circulation 
are highly variable (most specimens exhibit either pattern 
1 or pattern 2 of Voss 1988). The tegmen tympani does 
not overlap the posterior margin of the squamosal above 
the auditory bulla. The subsquamosal fenestra is usually 
present but often small; it is absent from occasional speci-
mens in most large samples. The lower incisor root is con-
tained in a small but usually distinct capsular pro cess be-
low the base of the coronoid pro cess on the lateral surface 
of each mandible.

The upper incisors are smooth (never grooved), narrow, 
and opisthodont, with yellow- orange enamel bands. The 
upper molar rows are parallel, and the teeth themselves are 
bunodont with labial and lingual cusps arranged in oppo-
site pairs; the anterocone of M1 is undivided, and meso-
lophs are absent from all of the upper teeth, each of which 
has only three roots. The anteroconid of m1 is likewise un-
divided, and mesolophids are correspondingly absent from 
all of the lower molars; m1 has two roots, m2 has three 
roots, and m3 has either two or three roots.

Modal counts axial skeletal elements include 12 ribs and 
19 thoracolumbar, 4 sacral, and 24 to 26 caudal vertebrae. 
The tuberculum of the fi rst rib articulates with the transverse 
pro cesses of the seventh cervical and fi rst thoracic vertebrae, 
and the second thoracic vertebra has a hypertrophied neural 
spine. The entepicondylar pro cess of the humerus is absent.
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Zygodontomys punctulatus griseus: Cabrera, 1961:464; 
name combination.

Zygodontomys punctulatus sanctaemartae: Cabrera, 1961: 
464; name combination.

Zygodontomys punctulatus thomasi: Cabrera, 1961:465; 
name combination.

Zygodontomys brevicauda cherriei: Hershkovitz, 1962: 203; 
name combination.

Zygodontomys brevicauda ventriosus: Hershkovitz, 1962: 
204; name combination.

Zygodontomys brevicauda seorsus: Hershkovitz, 1962: 
204; name combination.

Zygodontomys brevicauda sanctaemartae: Hershkovitz, 
1962: 204; name combination.

Zygodontomys brevicauda microtinus: Hershkovitz, 1962: 
205; name combination.

Zygodontomys brevicauda stellae: Hershkovitz, 1962:205; 
name combination.

Zygodontomys brevicauda thomasi: Hershkovitz, 1962: 
205; name combination.

Zygodontomys brevicauda soldadoensis Goodwin, 1965:2; 
type locality “Soldado Rock, latitude 10°4′25′′ N., lon-
gitude 62°0′56′′ W., an island 6 miles west of the south-
western tip of Trinidad, the West Indies, and 7 miles from 
the nearest point on the Venezuelan coast.”

Zygodontomys microtinus thomasi: Reig, 1986:407; name 
combination.

Zygodontomys reigi Tranier, 1976:1202; type locality “aux 
environs de Cayenne,” French Guiana.
description:  See the Key, and Voss (1991a) for 

thorough descriptions and illustrated characters.
distribution:  As recognized herein, Zygodonto-

mys brevicauda occurs in unforested habitats below about 
1,300 m from southeastern Costa Rica throughout Panama 
to Colombia, Venezuela, the Guianas, and northern Brazil. 
This species is sympatric with Z. brunneus in the upper 
Magdalena valley of Colombia.

selected localit ies  (Map 247): BRAZIL: Amapá, 
Tartarugalzinho (Mattevi et al. 2002); Amazonas, Castanhal 
(Bonvicino, Gonçalves et al. 2008), Igarapé Tucunaré (Bon-
vincino, Maroja et al. 2003), Serra do Aracá (Bonvicino, 
Gonçalves et al. 2008), Tabocal (AMNH 79401); Pará, Serra 
do Tumucumaque (USNM 392078); Roraima, Serra da Lua 
(FMNH 20051), Sunumú (Bonvicino, Gonçalves et al. 2008). 
COLOMBIA: Antioquia, Cisneros (Voss 1991a); Atlántico, 
Ciénaga de Guájaro (USNM 280383); Casanare, Finca Bal-
moral (UVM 3820); Chocó, Unguía (FMNH 70219); Cór-
doba, Montería (UVM 3452), Socorré (FMNH 69130); 
Huila, Valle de Suaza (USNM 541900), Villavieja (MVZ 
113379); Magdalena, Bonda (type locality of Oryzomys 
sanctaemartae J. A. Allen); Meta, Puerto Lleras (Voss 1991a); 
Tolima, Chicoral (type locality of Zygodontomys fraterculus 

slightly less hypsodont molars, less oblique mures and 
murids, more opisthodont upper incisors, deeper zygo-
matic notches, and more infl ated nasolacrimal capsules  
. . . . . . . . . . . . . . . . . . . . . . Zygodontomys brevicauda

Zygodontomys brevicauda (J. A. Allen 
and Chapman, 1893)
Cane Mouse

synonyms :
Oryzomys brevicauda J. A, Allen and Chapman, 1893:215; 

type locality “Princestown [= Princes Town], Trinidad,” 
Trinidad and Tobago.

Oryzomys microtinus Thomas, 1894b:358; type locality 
“Surinam.”

Oryzomys cherriei J. A. Allen, 1895b:329; type locality 
“Boruca, Costa Rica.”

Zygodontomys brevicauda: J. A. Allen, 1897a:38; fi rst use 
of current name combination.

Akodon frustrator J. A. Allen and Chapman, 1897a:20; 
type locality “Caura, Trinidad,” Trinidad and Tobago.

Zygodontomys cherriei: J. A. Allen, 1897a:38; name com-
bination.

Zygodontomys microtinus: Thomas, 1898f:270; name com-
bination.

Oryzomys sanctaemartae J. A. Allen, 1899b:207; type locality 
“Bonda, Santa Marta District, [Magdalena,] Colombia.”

Zygodontomys stellae Thomas, 1899d:380; type locality 
“Maipures, Upper Orinoco” [Amazonas, Venezuela].

Zygodontomys brevicauda tobagi Thomas, 1900c:274; 
type locality Richmond, “Island of Tobago, W. Indies,” 
Trinidad and Tobago.

Zygodontomys thomasi J. A. Allen, 1901a:39; type local-
ity “Campo Alegre, [Sucre,] Venezuela, 90 miles south 
of Cumana.”

Zygodontomys seorsus Bangs, 1901:642; type locality “San 
Miguel Island,” Panama.

Zygodontomys cherriei ventriosus Goldman, 1912a:8; type 
locality “Tabernilla, Canal Zone, Panama.”

Zygodontomys thomasi sanctaemartae: Osgood, 1912:52; 
name combination.

Zygodontomys griseus J. A. Allen, 1913c:599; type locality 
“El Triumfo [sic, = El Triunfo] (altitude 600 feet), Mag-
dalena Valley, [Tolima,] Colombia.”

Zygodontomys fraterculus J. A. Allen, 1913c:599; type lo-
cality “Chicoral (altitude 1800 feet), Coello River, Tolima, 
Colombia.”

Zygodontomys brevicauda brevicauda: Gyldenstolpe, 1932a: 
112; name combination.

Zygodontomys microtinus stellae: Tate, 1939:188; name 
combination.

Zygodontomys microtinus fraterculus: Cabrera, 1961:464; 
name combination.
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ies; Voss 1991a) after a gestation of about 25 days; there 
is a postpartum estrus, and implantation is not delayed 
by lactation. The neonates, which typically weigh 3– 4 g 
each, are sparsely haired and appear naked; among other 
postnatal developmental events, the eyes open on day 6, 
the molars begin erupting on day 8, and the young are 
weaned by day 16. Females reach sexual maturity at about 
three to four weeks of age, males at six to eight weeks. Ap-
parently, reproduction is continuous in wild populations, 
even those in conspicuously seasonal habitats (subject to 
seasonal cycles of fl ooding and draught; August 1981, 
1984; O’Connell 1981, 1989; Vivas 1984). Due to its 
numerical abundance, Z. brevicauda is probably an im-
portant item in the diet of many sympatric predators; to 
date it has been recorded from vomitus, scats, or stomach 
contents of the Barn Owl (Tyto alba), Striped Owl (Asio 
clamator), White- tailed Kite (Elanus leucurus), Crab- 
eating Fox (Cerdocyon thous), and Jaguarundi (Puma ya-
gouaroundi). Fifty- fi ve species of arthropod ectoparasites 
have been collected from Z. brevicauda in Panama and 
Venezuela (Voss 1991a:Table 29).

Zygodontomys brevicauda is the primary reservoir of 
Guanarito virus, the etiologic agent of Venezuelan hemor-
rhagic fever (Fulhorst, Bowen et al. 1999; Fulhorst, Ksiazek 
et al. 1999; contra Tesh et al. 1993). Given the widespread 
geographic distribution of Z. brevicauda, it seems likely 
that this dangerous disease could break out sporadically 
throughout eastern Central America and northern South 
America, despite the fact that human cases have only been 
reported from Venezuela (Manzione et al. 1998).

remarks :  As suggested by the many names and name 
combinations listed as synonyms above, this species ex-
hibits geographic variation in size, coat color, and other 
morphological traits. Several geographic patterns of mor-
phological variation are noteworthy: (1) trans- Andean 
populations (in Central America, Colombia, and north-
western Venezuela) differ from cis- Andean populations (in 
central, southern, and eastern Venezuela, and the Guianas) 
in frequencies of alternative carotid circulatory morpholo-
gies; (2) distinct sphenopalatine vacuities are usually pres-
ent in specimens from Central America, Colombia, and 
Venezuela, but they are usually absent in specimens from 
coastal Guyana, Surinam, and French Guiana; and (3) in-
sular populations (e.g., on Isla Cebaco, Trinidad, and To-
bago) are consistently larger- bodied than adjacent main-
land populations.

Voss (1991a) recognized three subspecies of Zygodon-
tomys brevicauda based on the fi rst and second patterns 
described  here. These  were diagnosed as follows: Z. b. 
brevicauda (including frustrator, soldadoensis, stellae, 
thomasi, and tobagi) usually has large sphenopalatine 
vacuities and a derived pattern of carotid circulation; Z. 

J. A. Allen), El Triunfo (type locality of Zygodontomys griseus 
J. A. Allen); Vichada, Maipures (BM 99.9.11.39). FRENCH 
GUIANA: Cacao (MNHN 1980– 244), Kourou (MNHN 
1986– 904). GUYANA: Demerara- Mahaica, Hyde Park 
(USNM 172939); Mahica- Berbice, Tauraculi (ROM 31476); 
Rupununi, Dadanawa (ROM 36096). SURINAM: Marowi-
jne, Wiawia Bank (RMNH 21612); Paramaribo, Paramaribo 
(RMNH 21588). TRINIDAD AND TOBAGO: Tobago, 
Richmond (type locality of Oryzomys brevicauda J. A. Allen 
and Chapman); Trinidad, Princestown (type locality of Zygo-
dontomys brevicauda tobagi Thomas). VENEZUELA: Ama-
zonas, Esmeralda (AMNH 77316); Barinas, Santa Bárbara 
(Voss 1991a); Bolívar, Boca de Parguaza (Voss 1991a), Hato 
La Florida, 44 km ESE Caicara (USNM 406147), 55 km NE 
Icabarú (USNM 442423); Carabobo, Patanemo (MARNR 
8191); Falcón, Mirimire (USNM 496830); Miranda, Río 
Chico (USNM 388026); Monagas, Isla Guara (Voss 1991a); 
Sucre, Cristobal Colón (AMNH 36188), Cumaná (USNM 
406135); Táchira, Estación Experimental (Voss 1991a); Zu-
lia, El Panorama, Río Aurare (Voss 1991a).

subspecies :  See Remarks.
natural history:  On the Central and South 

American mainland, Zygodontomys brevicauda is in-
variably found in unforested lowland habitats such as 
savannas, shrublands, pastures, orchards, and grassy 
roadsides. Favored microhabitats usually include an her-
baceous groundcover interspersed with woody plants 
growing in small thickets, usually on moist soils. It is 
among the commonest nonvolant mammals taken in 
anthropogenic landscapes (where it is sometimes an ag-
ricultural pest; A. M. G. Martino and Aguilera 1993), 
and its geographic range has doubtless increased with 
the widespread deforestation of northern South America. 
Other sigmodontines that are often collected syntopically 
with mainland populations of Z. brevicauda include 
Sigmodon alstoni, S. hirsutus, and one or more species 
of Oligoryzomys. Island populations of Zygodontomys 
brevicauda are ecologically distinctive because they in-
habit closed- canopy rainforest, a habitat from which 
Zygodontomys is consistently absent on the Central and 
South American mainland.

Information from many sources (e.g., Enders 1935; Al-
drich and Bole 1937; Ibáñez 1980; August 1981, 1984; 
O’Connell 1981, 1989; Vivas 1984; Vivas et al. 1986) 
indicates that Zygodontomys brevicauda is nocturnal, 
terrestrial, and omnivorous, differing in one or more of 
these traits from other commonly syntopic taxa such as 
Sigmodon (which is diurnal and herbivorous) and Oligo-
ryzomys (scansorial). Reproductive studies (e.g., Aguilera 
1985; Voss et al. 1992) have shown that Z. brevicauda is 
a spontaneous ovulator that gives birth to litters of 1 to 
11 offspring (4 and 5 are modal litter sizes in most stud-
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Zygodontomys brunneus Thomas, 1898
Colombian Cane Mouse

synonyms:
Zygodontomys brunneus Thomas, 1898f:269; type locality 

“El Saibal, W. Cundinamarca,” Colombia.
Zygodontomys brevicauda brunneus: Gyldenstolpe, 1932a: 

112; name combination.
Oryzomys (Micronectomys) borreroi Hernández- Camacho, 

1957:223; type locality “Ladera norte del Cerro de San 
Pablo, hacienda Montebello, Municipio de Betulia, Valle 
del Río Chucurí, Departamento de Santander, Colombia.”
description:  For details, see Thomas (1898f), Voss 

(1991a), and the Key.
distribution:  Zygodontomys brunneus inhabits 

the intermontane valleys of Colombia, including those of 
the upper Río Magdalena, the upper Río Cauca, the upper 
Río Patía, and the upper Río Dagua.

selected localit ies  (Map 248): COLOMBIA: 
Antioquia, San Jerónimo, 35 km NE of Medellín (FMNH 
70205); Boyacá, Muzo (FMNH 71258); Cundinamarca, 
Volcanes, Municipio de Caparrapí (USNM 282114); 
Huila, Andalucía (AMNH 33773); Nariño, Finca Arizona, 
4.5 km S of Remolino (UV 3099); Santander, Hacienda 
Montebello, near Cerro San Pablo (type locality of Ory-
zomys [Micronectomys] borreroi Hernández- Camacho); 
Valle de Cauca, Atuncela (UV [Voss 1991a]), Hacienda 
Formosa (UV 3579).

natural history:  Nothing has been published 
about the natural history of Zygodontomys brunneus, 
which, however, probably resembles Z. brevicauda in most 
ecological and behavioral traits. Interspecifi c habitat diver-
gence, if any, might be expected where these taxa are sym-
patric in the upper Magdalena valley.

b. cherriei (including fraterculus, griseus, sanctaemartae, 
seorsus, and ventriosus) usually has large sphenopalatine 
vacuities and the primitive pattern of carotid circulation; 
and Z. b. microtinus (including reigi) usually lacks dis-
tinct sphenopalatine vacuities and has a derived pattern 
of carotid circulation. Island gigantism was hypothesized 
to have evolved in de pen dently within each subspecies, 
and the notion that all large- bodied forms of Zygodon-
tomys are closely related to one another (Tate, 1939) was 
rejected.

However, neither morphometric analyses (discussed 
by Voss 1991a) nor karyotypic data (Mattevi et al. 2002; 
Bonvicino, Maroja et al. 2003; Bonvicino, Gonçalves et al. 
2008) corroborate this subspecies classifi cation, whose 
heuristic value now seems questionable. Chromosomal 
complements with diploid numbers ranging from 84 to 88 
and fundamental numbers varying from 116 to 118 have 
been reported for this species (A. L. Gardner and Patton 
1976; Pérez- Zapata et al. 1984; Reig et al. 1990; Mattevi 
et al. 2002; Bonvicino et al. 2003, 2008). Three of these 
karyomorphs (2n = 86, FN = 96– 98; 2n = 84, FN = 96– 98; 
and 2n = 82, FN = 94), each from savanna systems along 
the southern margins of the species range in northern Bra-
zil and French Guiana,  were reported to form reciprocally 
monophyletic cytochrome-b haplotype groups that Bonvi-
cino, Gonçalves et al. (2008) interpreted as distinct species. 
However, a subsequent analysis of cytochrome-b sequence 
data that included Bonvicino’s (2008) sequences together 
with others from Central American and Venezuelan speci-
mens (P. González et al. 2010) did not recover these karyo-
morphs as reciprocally monophyletic clades. The latter 
analysis additionally revealed surprisingly high levels of 
sequence divergence among some Central American popu-
lations and, overall, a lack of clear phylogeographic struc-
ture (P. González et al. 2010).

Clearly, a comprehensive assessment of geographic 
variation in morphology, karyotypes, and DNA sequences 
(ideally including one or more nuclear genes in addition 
to the single mitochondrial locus hitherto analyzed) is 
needed to make sense of these discrepant results. The 
effort involved in such an enterprise would be biogeo-
graph i cally rewarding because mainland populations of 
Zygodontomys are strongly associated with savannas and 
other nonforest lowland vegetation, the late Cenozoic 
history of which might be reconstructed from evolution-
ary analyses of the vertebrate fauna that inhabits it (Voss 
1991a). Pending such an integrative analysis of morpho-
logical, karyotypic, and molecular variation, a conserva-
tive nomenclatural option is to recognize a monotypic Z. 
brevicauda, with the caveat that this might represent a 
complex of closely related but evolutionarily in de pen dent 
taxa.

Map 247    Selected localities for Zygodontomys brevicauda (●). For Central 
American rec ords, see Voss (1991a). Contour line = 2,000 m.
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remarks :  The taxonomic status of populations in 
western Colombia (in the Cauca, Dagua, and Patía valleys) 
is uncertain and merits future research.

Tribe Phyllotini Vorontsov, 1959
Jorge Salazar- Bravo

The tribe Phyllotini includes 11 extant genera of small to 
medium- sized rodents widely distributed in south- central 
and southern South America, often associated with An-
dean, Patagonian, and Chacoan bioregions. The maximum 
species diversity for the tribe occurs in the Puna habitats 
of Bolivia, Peru, northern Chile, and northern Argentina, 
an area suggested to be the region of original differentia-
tion (Reig 1986). Species boundaries, relationships among 
species, and the content of the tribe have been studied by 
Hershkovitz (1962), Pearson (1958), Pearson and Patton 
(1976), Olds and Anderson (1990), Braun (1993), Steppan 
(1993), Steppan (1995), M. F. Smith and Patton (1999), 
and Pardiñas et al. (2014); these authors should be con-
sulted for further reference. What follows is a summary 
of the more recent taxonomic history of the phyllotines. 
Additional details can be found in Olds and Anderson 
(1990), Braun and Mares (1995), Steppan (1995), Pardi-
ñas (1997), Steppan and Pardiñas (1998), M. F. Smith and 

Patton (1999), S. Anderson and Yates (2000), Mares and 
Braun (2000b), P. E. Ortiz, Pardiñas, and Steppan (2000), 
Spotorno et al. (2001), Steppan et al. (2007), Steppan and 
Sullivan (2000), P. E. Ortiz, Jayat, and Steppan (2012), and 
Salazar- Bravo et al. (2013), who collectively documented 
the sometimes acrimonious debates regarding the taxon-
omy of the tribe.

Olds and Anderson (1990)  were the fi rst to use mor-
phological characters to formally diagnose and summa-
rize the contents of the tribe Phyllotini. They included 
14 genera: Andalgalomys, Andinomys, Auliscomys, Calo-
mys, Chinchillula, Eligmodontia, Euneomys, Galenomys, 
Graomys, Irenomys, Neotomys, Phyllotis, Punomys, and 
Reithrodon. In addition, they recognized and diagnosed a 
“Reithrodon  group” that included Euneomys and Neoto-
mys along with Reithrodon. Braun’s (1993) concept of the 
Phyllotini was rather similar to that of Olds and Anderson 
(1990), except that she also included Pseudoryzomys. Im-
portant taxonomic conclusions from her analyses included 
the descrip tion of a new genus (Maresomys) for Aulisco-
mys boliviensis, and the resurrection of Loxodontomys for 
Auliscomys micropus and Paralomys for Phyllotis gerbillus
and P. amicus. Almost simultaneously, Steppan (1993) pre-
sented a cladistic analysis of mostly discrete morphological 
characters for the suite of taxa within Olds and Anderson’s 
(1990) concept of the Phyllotini plus several outgroups. 
He concluded that Punomys should be removed from the 
tribe. In addition, his analyses did not support the distinc-
tion of Andalgalomys with respect to Graomys, suggested 
the paraphyly of both Phyllotis and Calomys, and also 
found strong support for a Reithrodon group composed of 
Euneomys, Neotomys, and Reithrodon. Pardiñas (1997), 
Steppan and Pardiñas (1998), and P. E. Ortiz, Pardiñas, 
and Steppan (2000) provided further support for an ex-
panded Reithrodon group. In a subsequent analysis, Step-
pan (1995) confi rmed the majority of his earlier conclu-
sions with regard to the content of the Phyllotini. However, 
he removed Pseudoryzomys from the tribe and found no 
support for a monotypic Maresomys. He also defi ned three 
subtribes, the Phyllotina (Phyllotis s. s. + Graomys [includ-
ing Andalgalomys]), the Reithrodonina (Auliscomys [in-
cluding Maresomys], Andinomys, and Reithrodon groups), 
and the Calomyina including only Calomys. His phyloge-
ne tic analysis supported a nested set of subtribe relation-
ships of (Phyllotina, Reithrodonina (Calomyina)). Both 
Mares and Braun (2000b) and Steppan and Sullivan (2000) 
agreed with retaining Andalgalomys at the generic level, al-
though the latter authors made it clear that their decision 
was provisional pending a full resolution of the phylog-
eny of Graomys. This same period saw the description of 
two phyllotine genera, Salinomys (Braun and Mares 1995) 
and Tapecomys (S. Anderson and Yates 2000) as well as 

Map 248    Selected localities for Zygodontomys brunneus (●); those in the 
Magdalena and Cauca valleys are mapped as disjunct. Contour line = 2,000 m
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sensu Olds and Anderson (1990), and by implication in-
cluded within the tribe Phyllotini, required additional study 
to determine whether their affi nities lie with Reithrodon, 
with Euneomys–Neotomys, or with another group, includ-
ing a restricted Phyllotini.

Here, I follow Salazar- Bravo et al. (2013) and Pardiñas 
et al. (2014) and recognize 11 extant genera in the tribe 
Phyllotini: Andalgalomys, Auliscomys, Calassomys, Calo-
mys, Eligmodontia, Galenomys, Graomys, Loxodonto-
mys, Phyllotis, Salinomys, and Tapecomys. The oldest 
known sigmodontine, and phyllotine, is Auliscomys for-
mosus from the Montehermosense of Argentina, which 
dates to between 5 and 4 mya (Pardiñas et al. 2002; Pardi-
nas and Tonni 1998). Whether or not fossil taxa (e.g., Ben-
sonomys) from the late Miocene to early Pliocene of North 
America (Baskin 1978; Lindsay and Cazplewski 2011) are 
also referable to the Phyllotini is both controversial and a 
question beyond the scope of this volume. The description 
of Pardinamys humahuaquensis from late Pliocene depos-
its (between 3 and 2.5 mya) from the Uquia formation in 
central Jujuy province, Argentina (P. E. Ortiz, Jayat, and 
Steppan 2012), suggests an important radiation before the 
establishment of modern communities in the central An-
dean region. Another new fossil genus is currently being 
described (U. F. J. Pardiñas et al., in litt.).

Members of the tribe are ubiquitous in pastoral habitats 
and forest fringes throughout the southern half of South 
America, from the highlands of central Ec ua dor to the 
Straits of Magellan along the main axis of the Andes, and 
from the Pacifi c coast of Peru and Chile east through Pa-
tagonia to southeastern Brazil. Calomys hummelincki, the 
sole representative of the tribe north of the Amazon Basin, 
occurs in the savannas of northern Venezuela and north-
eastern Colombia and some of the continental islands off 
the Venezuelan coast.

In general, members of the Phyllotini have a body and 
limbs adapted for terrestrial life with normal ambulatory, 
slightly saltatorial, or scansorial activity. Notable special-
izations for burrowing, climbing, or swimming are absent. 
Body size varies from very small (mass of 12 g in adult Cal-
omys laucha) to the approximate average for sigmodon-
tine rodents (about 100 g in Graomys, some populations 
of Phyllotis, and Tapecomys [Pearson 1951; Hershkovitz 
1962; S. Anderson 1997]). The pelage is normally thick, 
fi ne, and soft to moderately coarse, but never hispid or 
spiny. Dorsal coloration contrasts sharply to moderately 
with the ventral color, with or without a delimiting lateral 
line. Tail length is variable, ranging from less than one- 
half of the combined head and body to about the same 
as or slightly longer than the head and body (generally no 
more than 1.4 times, except in Salinomys, which can reach 
1.6 times that of the head and body [Braun and Mares 

the expansion of molecular studies to study the composi-
tion of the Phyllotini and that of other suprageneric groups 
within the Sigmodontinae. Most recently, Calassomys has 
been added as another new member of the tribe, a taxon 
that appears as the basal member in DNA sequence results 
(Pardiñas et al. 2014).

Two pioneering studies shed light on the composition 
of the Phyllotini. Engel et al. (1998) supported earlier 
claims based on DNA- DNA hybridization studies (Catze-
fl is et al. 1993) that Sigmodon was the sister group to the 
rest of the Sigmodontinae. These authors also posited that 
Reithrodon did not belong within the Phyllotini. Using a 
larger sampling of sigmodontine species and mtDNA cyto-
chrome-b gene sequences, M. F. Smith and Patton (1999) 
supported the hypothesis that Reithrodon as well as Ire-
nomys  were best treated as Sigmodontinae incertae sedis 
as they did not cluster within the Phyllotini. Steppan, Ad-
kins, and Anderson (2004) also supported the exclusion 
of Reithrodon from the Phyllotini based on both nuclear 
and mtDNA analyses. Their analysis consistently placed 
Reithrodon as sister to the remaining Oryzomalia, rather 
that within the Phyllotini. Steppan, Adkins, and Anderson 
(2004) also showed that Andinomys and Irenomys  were 
sister taxa to a clade formed by Calomys, Auliscomys, 
and Phyllotis, although the sampling was not designed to 
test the composition of the Phyllotini. Additional molecu-
lar studies further showed that Euneomys often formed a 
sister- taxon relationship with Irenomys and that both  were 
outside of the Phyllotini (D’Elía 2003; D’Elía et al. 2006a; 
D’Elía et al. 2006b). In a later analysis explicitly directed 
to the genus Phyllotis and its close relatives, Steppan et al. 
(2007) found no support for Paralomys and moved Phyl-
lotis wolffsohni to Tapecomys. None of these molecular 
phyloge ne tic studies, however,  were suffi ciently taxon 
dense to test adequately either the generic composition of 
the tribe or the limits of genera that had been questioned 
in prior studies.

Salazar- Bravo et al. (2013), in an expanded taxon and 
gene sequence study, revised the contents of the Phyllotini 
using both mtDNA and nucDNA gene sequences. Their 
analyses supported the generic separation of Andalgalomys 
from Graomys and the exclusion of Andinomys, Chinchil-
lula, Neotomys, and Punomys from the tribe. They found 
no support for a Reithirodon group as proposed by Olds 
and Anderson (1990). These results strongly suggested the 
occurrence of multiple instances of putative morphologi-
cal convergence among distinct sigmodontine lineages— 
for example, between Euneomys and Neotomys relative to 
Reithrodon and between the Phyllotini (as they restricted the 
tribe) and other Andean taxa. Salazar- Bravo et al. (2013) also 
concluded that fossil forms such as Panchomys, Tafi mys, and 
Olimipicomys, once associated with the Reithrodon group 
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The incisors are strong but never extremely broad, and 
orthodont to opisthodont. Their frontal surfaces are pig-
mented yellowish to dark orange and are usually asulcate, 
except in Auliscomys where fi ne striae (requiring mag-
nifi cation) may be present. Molars are well developed; 
the procingulum of M1 may or may not be divided; a 
mesoloph(id), enteroloph, and posterofl exus are absent; 
the mesostyle of M1 is often absent, except in Calomys; 
the parastyle of M1 and anterofl exus are present only in 
some species of Calomys and in Loxodontomys. The fi rst 
upper molar has four roots, three along the main axis of 
the tooth and a large root laterally placed (except in Aulis-
comys where the fourth root is small, and Loxodontomys 
where there are two lateral roots); lower m1 has two me-
dial and one lateral roots. The occlusal surface of M2 is 
square or broadly rectangular in outline, its width of the 
posterior half is approximately two- thirds or more than 
the greatest length of the tooth; it has two or three roots. 
M3 is one- half to three- fourths the length of M2, with two 
or three roots. The procingulum of m1 is not isolated from 
the cusps due to the confl uence protofl exids and metafl ex-
ids; the hypofl exid, mesofl exid, and posterofl exid are well 
developed; and the mesofl exid of m3 is reduced or absent.

The axial skeleton is composed of 12 to 14 thoracic, 
6 to 7 lumbar, and 17 to 36 caudal vertebrate (Steppan 
1995). A gall bladder is present in all genera examined 
(Voss 1991a). Mammae range from 8 to 14 (Hershkovitz 
1962; Olds 1988). Diploid numbers range from 2n = 20 in 
Auliscomys boliviensis to 2n = 78 in Andalgalomys pear-
soni (Pearson and Patton 1976; Olds et al. 1987; see Aulis-
comys account).

KEY TO THE GENERA OF PHYLLOTINI (FROM 
PEARSON 1951; HERSHKOVITZ 1962):
1. Upper fi rst and second molars lack mesolophs and me-

sostyles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1′. Upper fi rst and second molars with per sis tent but vesti-

gial mesolophs and mesostyles  . . . . . . . . . . Calassomys
2. Size relatively small (toothrow length <4.3 mm); pelage 

countershaded, preauricular and postauricular patches 
present; ear, mea sured from notch, never longer than 
hindfoot; toes of hindfoot variable in length; upper in-
cisors orthodont or opisthodont, their anterior surface 
never marked by vertical grooves or striae; molars with 
relatively low crowns; procingulum of M1 divided by 
anteromedian fl exus; small mesostyle present or absent, 
when present usually fused with paracone; mammae 6 
to 14. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2′. Relative body size medium to large (often toothrow 
length >4.3 mm); pelage countershade weak or strong, 
with or without preauricular and/or postauricular 
patches; ears shorter or longer than hindfoot; upper 

1995]). The tail is moderately to well haired along the 
entire length; it may be either bicolored or unicolored; 
and a terminal pencil is present in some taxa. The eyes 
are normal in size and may or may not be circumscribed 
by a pale eye- ring. Preauricular and/or postauricular pale 
patches are usually present; the pinnae are moderate to 
large in size, and always more than 60% of the hindfoot 
length. The hindfoot is not markedly broadened or elon-
gated; it is well haired above, the heel beneath is hairy, 
and the plantar surface may be either bare or hairy. The 
pollex posses a nail, all other digits have unspecialized 
claws (Pearson 1958; Hershkovitz 1962; Olds and An-
derson 1990).

The skull is variable in both shape and form, and may 
appear either delicate or robust. The distal edge of the na-
sals varies from roughly square, rounded, or obtusely trian-
gular, terminating from slightly in front to slightly behind 
the frontomaxillary suture, but never with a long pointed 
pro cess extending deeply between frontals. Supraorbital 
edges are square, ridged, beaded, or produced as ledges, 
never evenly rounded. The interparietal is well developed, 
at least transversely, and has a distinct suture separating 
each of its borders from at least two- thirds of the width 
of parietal and occipital, respectively. The zygomatic arches 
are complete. The zygomatic notches are deep and broad; 
the zygomatic plates are broad, often wider than one- half 
of the least interorbital breadth, and their anterior borders 
are straight or slightly convex, but not deeply excised. The 
palate extends behind the posterior plane of last molars; its 
posterior border may be rounded or square, with or with-
out a short median spine. Posterolateral palatine pits are 
often marked by distinct perforations. The mesopterygoid 
fossa is more or less U-shaped, and slightly divergent pos-
teriorly. The parapterygoid fossa is shallow and often ovate 
in outline; its lateral wall is not parallel to the inner wall 
but gradually merges into dorsal surface and anterior wall. 
Incisive foramina are long, often narrow, pointed behind, 
and, with few individual exceptions, extend posteriorly to 
or behind the anterior plane of the M1s. The rostrum is not 
markedly tapered dorsoventrally from its base to tip. The 
anterior pro cess of the premaxillary is projected slightly be-
yond the vertical plane of the incisors, but even if united 
with the anterolateral border of the nasals it never forms 
a well- developed tubular projection or trumpet. The pre-
maxillomaxillary suture on the side of the rostrum is ori-
ented essentially dorsoventrally, forming an angle of 90– 
135° (but never <90°) with the ventral edge of the rostrum 
as it passes around to the ventral side (Hershkovitz 1962; 
Steppan 1995). The inferred carotid circulatory pattern is 
primitive (sensu Voss 1988), with a functional stapedial fo-
ramen, sphenofrontal foramen, and squamosal groove all 
present (Steppan 1995).
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6. Dorsal color agouti brownish, venter gray to whitish 
with individual hairs gray- based with white tips; hind-
feet brownish with dark dorsal hairs near the base of 
the toes; interorbital region with sharp edges, but not 
overhanging ledges; nasals long, extending caudad be-
hind premaxillae; zygomatic plate relatively broad and 
without a zygomatic spine  . . . . . . . . . . . . . Tapecomys

6′. Dorsal color grayish to brown, venter white with hairs 
on chin and throat fully white to base; hindfeet whit-
ish, no patch of dark hairs at base of toes; interorbital 
region markedly divergent posteriorly, with sharp over-
hanging edges; nasals short, very rarely extending cau-
dad beyond premaxillae; zygomatic plate relatively nar-
row, with concave anterior border and well- developed 
zygomatic spine  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

7. Smaller (average head and body length <102 mm; range: 
75– 119 mm), with shorter hindfeet (length <25 mm); 
ventral pelage white, sharply demarcated from dor-
sal color; ear with subauricular white spot; teeth low- 
crowned, tending to form lophs; anterocone may be di-
vided; alisphenoid strut absent  . . . . . . . . Andalgalomys

7′. Larger (average head and body length >131 mm; range: 
111– 159 mm), with longer hindfeet (length >25 mm); 
ventral pelage gray; no conspicuous subauricular white 
spot; teeth high- crowned, tending not to form lophs; an-
terocone entire; alisphenoid strut present . . . . .Graomys

8. Size medium (average head and body length 106 mm), 
body stout, tail short (range: 30– 44 mm); dorsal color 
buffy; venter with throats and chests fully white, else-
where gray- based; incisors slender; molars brachy-
dont; zygomatic plate nearly as wide as the least in-
terorbital breadth, with the anterior border rounded, 
slanted backward; forefeet and hindfeet white above; 
plantar surface of hindfoot well haired and hypothe-
nar pad absent; skull markedly vaulted middorsally . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Galenomys

8′. Body size variable, with tails mea sur ing >44 mm and 
>25% of the total length; incisors broad; molars hypso-
dont or at least subhypsodont; plantar surface of hind-
foot naked; six unfused plantar pads; skulls not mark-
edly vaulted  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

9. Tail relatively short (36– 46% of total length), body 
stocky built and size small to medium (head and body 
length <150 mm); both buffy or white preauricular 
and postauricular patches present; upper incisors with 
grooves near center of anterior face (requires magnifi ca-
tion); interorbital region narrow (often narrower than 
the width of nasals); anteromedian fl exus of M1 absent  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auliscomys

9′. Tail length variable, body size variable; without white 
postauricular and/or preauricular patches; no grooves 
on the anterior surface of upper incisors (even under 

 incisors orthodont or opisthodont, with anterior surface 
smooth or striated; upper molars high or low crowned; 
procingulum of M1 divided or not, its occlusal surface 
fl at in outline; mesostyle absent; mammae never more 
than eight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

3.  Soles with three middle postdigital tubercles more or less 
united, forming a thickly haired cushion; fi rst postdigi-
tal tubercle small, naked; fi fth postdigital tubercle re-
duced or absent; tarsal tubercle small, naked; fi fth hind 
toe long, its tip, less claw, reaching distal end of fi rst 
phalanx of fourth toe or beyond. . . . . . . Eligmodontia

3′.  Soles with six well- defi ned, unfused, and naked plantar 
pads; fi fth hind toe short, not including the claw— this 
toe barely reaches the fi rst phalanx of fourth toe  . . . . . 4

4. Dorsal color grayish with venter fully white; tail >56% of 
body length; tail with tufted (or pencilled) tip; white or 
somewhat discolored area above eyes; skull with supra-
orbital region posteriorly divergent but without sharp 
ridges; skull when seen on lateral view rather bowed 
and with the braincase infl ated; karyotype 2n = 18 in fe-
males or 2n = 19 in males; currently known only from 
desert- salt marsh environment in the temperate Monte 
Desert and Monte- Chaco ecotonal areas of central west 
Argentina  . . . . . . . . . . . . . . . . . . . . . . . . . . . Salinomys

4′. Dorsal color often brownish or buffy, with distinct 
countershade and often an ochraceous delimiting line 
in between; ventral coloration either pale with white- 
tipped hairs or fully white, but tail less than 56% of 
total body length and no longer than 80 mm; skull 
often fl at when seen on dorsal profi le, braincase nar-
row, not infl ated; bullae not particularly infl ated, its 
anterior- posterior length (not including tube) less than 
the length of molar row; known chromosomal comple-
ments ranges between 2n= 36 to 66; widespread  . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Calomys

5. Dorsal color brownish or grayish; tail long (>90 mm), 
coequal with head and body length, conspicuously bi-
colored; supraorbital region comparatively broad, sides 
posteriorly diverging from slightly behind angle of max-
illofrontal suture; interorbital breadth at midfrontal 
plane greater than greatest width of rostrum; supraor-
bital edges square or beaded, with or without projecting 
ledges  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

5′. Dorsal color olive to buffy, hair long or short; tail as 
long as or shorter than head and body length; supra-
orbital region narrow, the sides either parallel or con-
vergent from slightly behind angle of maxillofrontal 
suture to form constriction at approximately midfrontal 
plane; interorbital breadth at midfrontal plane equal to 
or, usually, less than greatest width of rostrum; supra-
orbital edges square, pinched, or, sometimes, weakly 
beaded  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
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about 1,000 m elevation. The following generic description 
is, except as noted, compiled from information presented 
by D. F. Williams and Mares (1978), Olds et al. (1987), 
Steppan (1995), and Mares and Braun (1996); data are not 
available for all characters for all species.

All three species of Andalgalomys are externally similar, 
with large ears, and whitish subauricular spots and postau-
ricular patches. The dorsum is yellowish brown to brown-
ish olive, and the venter is immaculate white. The tail is 
sparsely to moderately haired, bicolored, penicillate, and 
exceeds the combined length of the head and body. The 
hindfeet are unwebbed; the three middle digits (II, III, and 
IV) are longer than the outer two (I and V); the plantar sur-
face is entirely naked (from heel to toes) with six tubercles 
(thenar, hypothenar, and four interdigitals).

The skull has a long, slender rostrum; relatively deep, 
open zygomatic notches (about equal to width of zygo-
matic plate); and posteriorly divergent, overhanging su-
praorbital margins. The zygomatic arches are only slightly 
convergent. Zygomatic plates have slightly concave ante-
rior margins and moderately developed anterodorsal spi-
nous pro cesses. The incisive foramina are relatively long, 
extending to about the level of the anterior conules of M1. 
The palatines have large, slit- like foramina. Auditory bul-
lae are infl ated, and the bullar tubes are short and wide. 
Parapterygoid fossae are moderately broad and shallowly 
to moderately excavated. A vertical strut of the alisphe-
noid generally is absent. The mandible has an angular 
notch that does not extend anterior to the posterior edge 
of the capsular pro cess. The coronoid pro cess is small 
and delicate, and the angular pro cess terminates anterior 
to the condyle. The lower incisor root is contained in a 
prominent capsular pro cess posteroventral to the base of 
the coronoid pro cess.

The molar rows are more or less parallel. The incisors 
are opisthodont and ungrooved. The molars are tetralo-
phodont (lacking any trace of a mesoloph or mesolophid), 
brachydont, and the crowns tuberculate and slighted 
crested. Cusps are about opposite in arrangement. The an-
terocone of M1 generally has an anterior median fold and 
an anteromedian style; the postcingulum has a slight notch 
or fold. The anteroloph of M2 is small and directed nearly 
anteriorly. The major fold of m3 is deep, separating the 
metaconid- hypoconid from the protoconid- paraconid by 
a double enamel wall. M3, m2, and m3 have three roots.

There are 12 ribs plus 18– 19 thoracolumbar and 31– 
33 caudal vertebrae. The second thoracic vertebra has a 
greatly elongated neural spine. The epicondylar foramen 
of the humerus is absent.

The gall bladder is present. Male accessory secretory or-
gans consist of two pairs of preputial glands. The glans pe-
nis is complex, with a tridigitate bacular cartilage;  bacular 

magnifi cation); interorbital region narrow but often 
not less than width of nasals; anteromedian fl exus of 
M1 present but only as a shallow groove. . . . . . . . 10

10. Body robust with thick, lax, and lusterless pelage; 
dorsal color varies from gray to brownish; venter 
lighter, often washed with white or yellow; ears small, 
length from notch 20– 50% smaller than hindfoot; fi fth 
hind toe long, reaching to the end of the fi rst phalanx 
of the fourth toe; tail short in relation to total length; 
molar toothrow posteriorly divergent; tympanic bul-
lae relatively small (anteroposterior length, exclusive 
of tubes, is greater than or equal to alveolar length of 
molar row); upper incisors broad; M2 and M3 about 
same size, M3 in young adults with a complex pattern; 
lives in forests, meadows, and mesic brushy habitats in 
the Andean foothills of southern Chile and southwest-
ern Argentina, from sea level to 3,000 m . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Loxodontomys

10′. Body form variable, often robust with long and fi ne 
pelage; dorsal color variable, many species with much 
lighter venter; ears medium to large (many species with 
ears about as long as hindfoot); fi fth hind toe short (tip, 
less claw, not reaching distal end of fi rst phalanx of 
fourth toe); tail subequal in length to combined head 
and body; maxillary toothrows parallel or posteriorly 
convergent; tympanic bullae relatively large; M2 dis-
tinctly larger than M3; widespread in rocky and brushy 
habitats from sea level to nearly 5,000 m, from northern 
Ec ua dor to southern Patagonia. . . . . . . . . . . . Phyllotis
remarks :  Vorontsov (1959) erred in his original con-

struction of the tribal name Phyllotiini because a family- 
group name is to be based on the stem of the type genus, 
which in the case of Latin or Greek roots is the genitive sin-
gular to which the appropriate suffi x is to be added (ICZN 
1999:Arts. 29 and 29.3.1). In this case, the type genus is 
Phyllotis, a compound Greek work derived from phyll- 
(Greek phyllon, meaning leaf) and -ot (Greek ous, genitive 
otos, the ear). The stem of the family- group name is thus 
Phyllot-, to which the suffi x - ini, when added, would give 
Phyllotini as the correct spelling. Reig (1980) was appar-
ently the fi rst to use Phyllotini.

Genus Andalgalomys D. F. Williams 
and Mares, 1978
Janet K. Braun

The genus Andalgalomys, commonly known as Chaco 
mice, ranges from southeastern Bolivia to western Para-
guay, and in a narrow band throughout four provinces in 
west- central Argentina. Three species currently are recog-
nized, where they occur in arid and semiarid habitats below 
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description:  Largest species in genus, with mean 
head and body length 96.3 mm (range: 86– 113 mm) and 
hindfoot length 24.2 mm (range: 23– 25 mm). Tail longest 
proportionally (130% of head and body length) and ab-
solutely (mean 125 mm; range: 124– 126 mm) among the 
three species. Overall dorsal color yellowish- brown, with 
small whitish subauricular and postauricular patches pres-
ent; ventral surface and upper surfaces of both forefeet and 
hindfeet white. Tail terminates in moderate pencil. Body of 
glans penis shorter and proportionally broader and bac-
ulum much shorter than both structures of A. pearsoni
(D. F. Williams and Mares 1978).

distribution:  Andalgalomys olrogi is known only 
from a few adjacent localities in the Bolsón de Pipanaco, 
an isolated valley in the Monte Desert of northwestern Ar-
gentina at an elevation of about 1,000 m.

selected localit ies  (Map 249): ARGENTINA: 
Catamarca, west bank of Río Amanao, about 15 km W (on 
Rte 62) of Andalgalá (type locality of Andalgalomys olrogi
Williams and Mares).

subspecies :  Andalgalomys olrogi is monotypic.
natural history:  Andalgalomys olrogi occurs in 

or near creosote brush (Larrea, Zygophyllaceae) fl ats found 
at the northern end of the Bolsón de Pipanaco (D. F. Wil-
liams and Mares 1978). Unpublished fi eld notes indicate 
nocturnality and little to no reproductive activity during the 
winter and some activity during the summer.

mounds are simple and unmodifi ed, with the lateral 
mounds longer than the medial mound; the urethral fl ap 
is bifurcate. G. B. Diaz and Ojeda (1999) reported indices 
of renal relative medullary area, ratio of medulla to cortex, 
and relative medullary thickness.

Fossil material of Andalgalomys has been reported from 
southern Mendoza province, Argentina from about 8,900 
ybp (Neme et al. 2002).

synonyms:
Graomys: Myers, 1977:1; part (description of pearsoni); not 

Graomys Thomas.
Andalgalomys D. F. Williams and Mares, 1978:197; type 

species Andalgalomys olrogi Williams and Mares, by orig-
inal designation.

KEY TO THE SPECIES OF ANDALGALOMYS:
1. Dorsum yellowish brown; length of tail ≥124 mm; bul-

lae greatly infl ated, >6.4 mm in length, and >4.8 mm in 
depth, width of bullae >5.8 mm; m3 length >0.80 mm; 
length of interparietal usually <2.5 mm; known only 
from the isolated Bolsón de Pipanaco near Andalgalá, 
Catamarca Province, Argentina . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . Andalgalomys olrogi

1′. Dorsum not yellowish brown; length of tail usually 
<125 mm; bullae only moderately infl ated, mea sure-
ments less than indicated above; m3 length <0.80 mm; 
length of interparietal usually >2.5 mm . . . . . . . . . . . 2

2. Dorsum reddish brown; length of skull generally 
>29.0 mm; breadth of mesopterygoid fossae from 1.0– 
1.4 mm; rostrum generally longer and broader; pala-
tilar length generally >13.0 mm; width of zygomatic 
plate >2.7 mm; length of mandible generally >15.0 mm; 
known from the Chaco of Bolivia and Paraguay  . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .Andalgalomys pearsoni

2′. Dorsum grayish brown; length of skull generally 
<29.0 mm; breadth of mesopterygoid fossae <1.0 mm; 
rostrum shorter and more slender; palatilar length gen-
erally <13.0 mm; width of zygomatic plate <2.9 mm; 
length of mandible generally <15.0 mm; known from 
the western Chaco and the Chaco- Monte Desert eco-
tone in central Argentina . . . . . . . Andalgalomys roigi

Andalgalomys olrogi D. F. Williams and Mares, 1978
Olrog’s Chaco Mouse

synonym:
Andalgalomys olrogi D. F. Williams and Mares, 1978:203; 

type locality “West Bank Rio Amanao, about 15 km W 
(by road) Andalgalá, Catamarca Province, Argentina.”

Graomys olrogi: Steppan, 1995:79; name combination.
G[raomys]. (Andalgalomys) olrogi: Steppan and Sullivan, 

2000: 267; name combination.
Map 249    Selected localities for Andalgalomys olrogi ( ) and Andalgalomys 
roigi (●). Contour line = 2,000 m.
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eastern Bolivia, it has been collected in “arid, scrubby, low, 
partly open vegetation” (Olds et al. 1987:9) at the edge 
of the Chaco. The diet may include some insects (Myers 
1977). Limited data suggest that some reproductive ac-
tivity occurs during the winter (Myers 1977). Goff and 
Whitaker (1984) summarized information on arthropod 
ectoparasites.

remarks :  Myers (1977) compared A. pearsoni only 
with those species of Graomys Thomas. Mares and Braun 
(1996) provided more explicit comparisons among the 
three species of Andalgalomys currently recognized. The 
karyotype varies from a 2n = 76 in Bolivian populations 
(A. p. dorbignyi) to 2n = 78 in those from Paraguay (A. 
p. pearsoni), with the two cytotypes varying in autosomal 
count from 10 and 12 pairs of uniarmed and 28 or 27 pairs 
of biarmed chromosomes. Both X and Y chromosomes are 
acrocentric (Olds et al. 1987).

Andalgalomys roigi Mares and Braun, 1996
Roig’s Chaco Mouse

synonyms:
Andalgalomys roigi Mares and Braun, 1996:929; type lo-

cality “Argentina: San Luis Province: 8 km W La Botija, 
Pampa de Las Salinas, 36°12′27′′S, 66°39′35′′W. 510 m 
elevation.”

G[raomys]. (Andalgalomys) roigi: Steppan and Sullivan, 
2000: 267; name combination.

remarks :  The chromosome complement consists of 
a 2n = 60, FN = 116, with all autosomes biarmed, a moder-
ately large submetacentric X and small metacentric Y chro-
mosome (D. F. Williams and Mares 1978).

Andalgalomys pearsoni (Myers, 1977)
Pearson’s Chaco Mouse

synonyms:
Graomys pearsoni Myers, 1977:1; type locality “410 km 

NW Villa Hayes by road, Departamento Boquerón, 
Paraguay.”

Andalgalomys pearsoni: D. F. Williams and Mares, 1978: 
210; fi rst use of current name combination.

Andalgalomys pearsoni dorbignyi Olds, Anderson, and 
Yates, 1987:9; type locality “Bolivia: Department of Sant 
Cruz; 29.5 km W of Roboré, 475 m (18°19′S, 60°02′ W).”

Graomys pearsoni: Steppan, 1995:79; name combination.
Graomys pearsoni dorbignyi: S. Anderson, 1997:461; name 

combination.
G[raomys]. (Andalgalomys) pearsoni: Steppan and Sullivan, 

2000:267; name combination.
description:  Medium sized (head and body length 

86– 113 mm) with elongated tail (110% head and body; 
range: 97– 124 mm) and moderate hindfeet (22– 25 mm). 
Dorsal coloration brown streaked with gray; fur on rump 
about 10 mm long and slate gray at base; hairs on ven-
ter white to their base; small postauricular buffy patch 
present; both forefeet and hindfeet white on top; tail 
bicolored, dorsal third brown, ventral two- thirds buffy, 
and sparsely covered with hair. Tail nonpenicillate, with 
terminal hairs extending <3 mm beyond tip. Skull with 
same general confi rmation as all species in genus, but av-
erages larger in most length (e.g., condylobasal, rostral, 
diastema, palatal, incisive foramina) and breadth (e.g., 
braincase, interorbital, rostral, nasal) dimensions than 
other species.

distribution:  Andalgalomys pearsoni occurs in the 
Chaco of western Paraguay and southeastern Bolivia be-
low 500 m.

selected localit ies  (Map 250): BOLIVIA: Santa 
Cruz, 29.5 km W of Roboré (Olds et al. 1987). PARA-
GUAY: Boquerón, Loma Plata (MSB 80512), 410 km NW 
of Villa Hayes by road (type locality of Graomys pearsoni
Myers), Teniente Enciso (UCONN 17562).

subspecies :  Olds et al. (1987) described Bolivian sam-
ples as a subspecies (A. p. dorbignyi) separate from the nomi-
notypical form from northern Paraguay, based primarily 
on larger size, more pronounced anterior zygomatic spines, 
broader mesopterygoid fossa, and different diploid number.

natural history:  Andalgalomys pearsoni is found 
in dry grasslands that occur as isolated microhabitats in 
the Chaco of western Paraguay (Myers 1977). In south-

Map 250    Selected localities for Andalgalomys pearsoni (●). Contour line = 
2,000 m.
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Genus Auliscomys Osgood, 1915
Jorge Salazar- Bravo

Members of the genus Auliscomys range from just north 
of 8°S (La Libertad in central Peru) southward through the 
Altiplano of Peru and Bolivia to northern Argentina and 
Chile, occurring in various highland habitats at localities 
ranging between 3,500 and above 5,000 m, where they 
occupy rock slides, Polylepis woodlands, and both bunch-
grass and shrub dominated communities. This account is 
based on information extracted primarily from Gyldenstolpe 
(1932), Osgood (1947), Pearson (1951, 1958), Hershkovitz 
(1962), and Braun (1993), who should be consulted for 
further reference.

Species of the genus Auliscomys are small to medium- 
sized rats (head and body size <150 mm [Pearson 1958]) 
with long, lax fur, stout bodies, and tails either as long 
as or shorter than head and body length. The tail is well 
haired, bicolored, and lacks a tuft or pencil of hairs at the 
tip. Dorsal coloration varies among and within species, 
from uniformly grayish in A. boliviensis to rich brown in 
A. pictus to buffy yellow mixed with black in A. sublimis. 
Fur on the underparts is overall gray in tone with hair tips 
gray, dirty white, or pure white. Ears vary from small to 
large, between 21 and 23 mm in A. pictus and A. sublimis 
to 30 mm in A. boliviensis, often with buffy or white post-
auricular patches. Feet are stout, generally heavily fringed; 
digit V of the pes is long, reaching to the end of the fi rst 
phalanx of digit IV (Gyldenstolpe 1932). Palms and  soles 
are naked with six large, low pads. There are four pairs of 
mammae.

A narrow interorbital region (often narrower than 
the width of their nasals), with smooth and rounded su-
praorbital margins that lack ridges or beads, and widely 
expanded zygomatic arches, characterize the skull of Au-
liscomys. The margins of the supraorbital region diverge 
anteriorly; the nasals are short, barely extending beyond 
the maxillofrontal suture at its contact with the lacrimal 
bone (Steppan 1995); lacrimals are well developed; zygo-
matic notches are deep and with the anterodorsal margins 
of the zygomatic plates smoothly rounded (no zygomatic 
spines); the anterior margin of the orbit is positioned 
approximately even with the alveolus of M1. Incisive 
foramina are long, projecting distally between the M1s; 
the mesopterygoid fossa is narrow (much narrower than 
the parapterygoid fossae) and does not penetrate anteri-
orly between the M3s; parapterygoid fossae are broad and 
posteriorly divergent; the foramen ovale is small (except 
in some populations of A. sublimis); sphenopalatine vacu-
ities are well developed; the carotid circulation is type 1 
of Voss (1988), where the stapedial foramen and the pos-
terior opening of the alisphenoid canal are large and the 

description:  Similar in size to A. pearsoni, with head 
and body length 75– 113 mm and hindfeet 21– 25 mm, but 
tail proportionally longer (119% of head and body; range: 
85– 135 mm). Overall dorsal coloration light brownish ol-
ive, with banded hairs neutral gray at their base and cream 
buff tips; guard hairs dark gray basally with black tips; sides 
paler than dorsum, with lateral hairs lacking black tips; ven-
ter white to base and sharply demarcated from sides and 
back. Tail bicolored, brownish above and whitish below, 
and moderately penciled, with hairs extending about 5 mm 
beyond tip; basal two- thirds moderately haired, although 
scales remain visible to eye; distal one- third well haired, and 
scales not visible; tail hairs increase in length distally, giving 
darker appearance to tip than base. Both subauricular and 
postauricular patches as well as tops of forefeet and hindfeet 
white. Skull similar in shape to other two species but small-
est in length and breadth dimensions.

distribution:  Andalgalomys roigi is known from 
the Chaco and Chaco- Monte ecotone of west- central Ar-
gentina at elevations between about 300– 1,000 m.

selected localit ies  (Map 249): ARGENTINA: 
Catamarca, Chumbicha, 0.5 km E of Rte 38 along Rte 60 
(CML 3693); La Rioja, Salar La Antigua, 45 km NE of 
Chamical (R. A. Ojeda et al. 2001), 26 km SW of Quimilo 
(OMNH 30016); Mendoza, Reserva Ñacuñán (Borghi and 
Eguaras 2000); San Luis, Pampa de las Salinas, 1.3 km 
N and 7.4 km W of La Botija (OMNH 23794), Parque 
Provincial Sierra de las Quijadas, 6 km W of Hualtaran 
(OMNH 23795), Lomas Blancas (D. Castro, Gonzales, and 
Vidal 1998).

subspecies :  Andalgalomys roigi is monotypic.
natural history:  Andalgalomys roigi has been 

collected in arid and semiarid habitats in the narrow eco-
tone between the Monte Desert and Chaco that extends 
from Catamarca to Mendoza province. Specimens have 
been trapped most commonly in low thorn scrub veg-
etation bordering salt fl ats (Mares and Braun 1996; R. A. 
Ojeda et al. 2001). Molting has been reported to occur in 
the months of May and July (Mares and Braun 1996). Re-
productive activity (including young/juvenile individuals) 
occurs in March, May, and November (Mares and Braun 
1996; unpubl. data). Unpublished fi eld notes suggest that 
this species is nocturnal. D. Castro, Gonzales, and Vidal 
(1998) and Borghi and Eguaras (2000) summarized in-
formation on arthropod ectoparasites. Mares and Braun 
(1998) documented mammalian associates at three locali-
ties where this species was caught.

remarks :  The chromosome complement consists of 
a 2n = 60, FN = 116, with both all autosomes and both X 
and Y chromosomes biarmed. This karyotype is similar to 
that of A. olrogi but differs from that of A. pearsoni in 
both diploid and fundamental numbers.
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between boliviensis and Galenomys garleppi. However, this 
hypothesis did not receive support from other morphologi-
cal (Steppan 1995; Steppan and Sullivan 2000) or molecu-
lar analyses (Salazar- Bravo et al. 2013). Therefore, I follow 
Steppan and colleagues and treat Maresomys as a synonym 
of Auliscomys. Anderson (1997) included Maresomys as a 
subgenus of Auliscomys.

Three recent species are currently recognized: Auliscomys 
pictus, A. sublimis, and A. boliviensis. Auliscomys formosus, 
a fossil form from the Montehermosan age deposits (ca. 5– 4 
mya) of Buenos Aires province, Argentina, is currently the 
oldest known sigmodontine fossil in South America (Pardi-
ñas and Tonni 1998). Two other fossil forms associated with 
the genus (Auliscomys fuscus and Auliscomys osvaldoreigi) 
are apparently better arranged under the extinct genera 
Olimpicomys and Panchomys, respectively (Teta, Pardiñas 
et al. 2009). Some authors (e.g., Simonetti and Spotorno 
1980; L. I. Walker and Spotorno 1992) assigned Loxodon-
tomys micropus to Auliscomys, a hypothesis rejected by cla-
distic analyses of morphology (Braun 1993; Steppan 1993 
1995; Spotorno, Cofre et al. 1998; Steppan and Sullivan 
2000). Furthermore, analyses of combined mtDNA and 
nucDNA sequences have failed to support a close relation-
ship between Auliscomys and Loxodontomys, regardless of 
the method of analysis (Salazar- Bravo et al. 2013).

KEY TO THE SPECIES OF AULISCOMYS:
1. Tail shorter than 70 mm; upper incisors sometimes 

faintly grooved, somewhat proodont, and white to pale 
yellow. . . . . . . . . . . . . . . . . . . . . . Auliscomys sublimis

1′. Tail longer than 70 mm; upper incisors slightly yellow . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. Upper incisors with longitudinal grooves, yellow or 
orange, not proodont; head plus body shorter than 
125 mm; ear length from notch shorter than 25 mm; 
 soles of feet pale . . . . . . . . . . . . . . . . Auliscomys pictus

2′. Upper incisors without longitudinal grooves, pale yel-
low, distinctly proodont; head plus body of adults lon-
ger than 125; ear length from notch longer than 25 mm, 
well clothed with hair and with tuft of long hair at base; 
 soles of hindfeet blackish  . . . . . Auliscomys boliviensis

Auliscomys boliviensis (Water house, 1846)
Bolivian Pericote, Achulla, Achohalla, 
Pericote Orejón Boliviano

synonyms:
Hesperomys Boliviensis Water house, 1846:9; type local-

ity “Bolivia, near Potosi,” “a few leagues south of 
Potosi, at an elevation of 12,000 feet” (see Pearson 
1958:452).

[Hesperomys (Hesperomys)] Waterhousii E.- L. Trouessart, 
1880b:138; replacement name for boliviensis Water-

squamosal- alisphenoid groove and the sphenofrontal fora-
men are present. The internal carotid canal is bounded by 
both the auditory bullae and the occipital bone. A capsular 
pro cess is noticeably indistinct.

Upper incisors are orthodont with fi ne striae or shallow 
grooves, and with enamel colored whitish yellow to deep 
orange (see below). Molar rows are parallel. The molars 
are moderately low- crowned, robust, with main cusps al-
ternating along the longitudinal plane but seldom reaching 
the midline. The anterocone of M1 is narrow and, except 
in A. pictus, undivided. A small labial root of M1 is set me-
dially. Both M1 and M2 lack a mesostyle, and all three up-
per teeth lack parastyles. An anteromedian fl exid in m1– 3 
is weakly developed and lost with wear, a posterolophid of 
m1 is distinct at all wear classes, the procingulum of M2 is 
moderately to well developed, and m3 has a highly reduced 
mesofl exid.

synonyms:
Hesperomys: Water house, 1846:9; part (description of bo-

liviensis); not Hesperomys Water house.
Rheithrodon Thomas, 1884:457; part (description of pictus); 

not Reithrodon Water house, and incorrect subsequent 
spelling of Reithrodon Water house.

Rhithrodon Thomas, 1893a:337; part (listing of pictus); not 
Reithrodon Water house, and incorrect subsequent spell-
ing of Reithrodon Water house.

Phyllotis: E.- L. Trouessart, 1897:534; part (listing of bo-
liviensis); not Phyllotis Water house.

Euneomys: Thomas, 1901f:254; part (listing of pictus); not 
Euneomys Coues.

Auliscomys Osgood, 1915:190; as subgenus of Phyllotis, 
type species Reithrodon pictus Thomas, by original desig-
nation.

Euneomys (Auliscomys): Thomas, 1916a:141; name com-
bination as a valid subgenus.

Maresomys Braun, 1993:40; type species Hesperomys bo-
liviensis Water house, by original designation.

Auliscomys (Maresomys): S. Anderson, 1997:443; name 
combination.
remarks :  Originally diagnosed as a subgenus of Phyl-

lotis (Osgood 1915), members of Auliscomys  were subse-
quently recognized either at that rank (Osgood 1947; Pear-
son 1958) or as a full genus (Thomas 1926b; Gyldenstolpe 
1932; Musser and Carleton 2005). The monophyly of Au-
liscomys is supported by karyotypic (Couve Montane 1975; 
Pearson and Patton 1976), morphological (Braun 1993; 
Steppan 1993, 1995), and molecular analyses (Salazar- 
Bravo et al. 2013). Some molecular data indicate that Au-
liscomys and Galenomys share a most recent common an-
cestor (e.g., Steppan et al. 2007; Salazar- Bravo et al. 2013). 
Maresomys was described by Braun (1993) to include A. 
boliviensis based a presumptive sister- taxon relationship 
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notches. Skull with interorbital region anteriorly divergent, 
narrowest point located behind orbit; rostrum wider than 
interorbital region (Steppan 1995); braincase not globu-
lar but squared in profi le; tympanic bullae large and thin 
walled. Hershkovitz (1962) indicated that anteroposterior 
length of tympanic bullae minus their tubes is subequal to 
alveolar length of molar row. Incisive foramina long and 
broad, posteriorly reaching almost to protocones of M1s; 
foramina widest at, or near to, premaxillomaxillary su-
ture and taper slightly posteriorly. Dorsal edge of mesop-
terygoid fossae squared (in most individuals) and does not 
reach M3 alveolus. Parapterygoid fossae diverge dorsally, 
much broader than mesopterygoid fossa. Sphenopalatine 
vacuities well developed. Most adult specimens exhibit 
well- developed lacrimals.

Upper incisors distinctly proodont, ungrooved (or if 
present, sulci only faint, shallow striae usually not visible 
to unaided eye), and with pale yellow enamel. Molar rows 
parallel sided or slightly bowed. Molars details similar to 
those of A. pictus, but cusps not fl exed forward, proto-
fl exus of M2 more reduced, anterior cingulum of M3 and 
vestige of mesoloph larger, and protofl exid of m1 obsolete 
(Hershkovitz 1962). A per sis tent parastyle present on M2 
(Mann 1978).

Vertebral column with 13 thoracic, 6 lumbar, and be-
tween 25 and 27 caudal elements (Steppan 1995). Spot-
orno (1987) provided anatomical details of male phallus 
and baculum. In comparison with both A. pictus and A. 
sublimis, glans of A. boliviensis with short rather than long 
urethral pro cess, and baculum without basal median notch. 
Caecum coiled and long, followed by complex colon (Mann 
1978).

distribution:  Auliscomys boliviensis occurs across 
the Altiplano of southern Peru, northern Chile, and west- 
central Bolivia, between 3,500 and 5,000 m.

selected localit ies  (Map 251): BOLIVIA: 
Chuquisaca, Sucre (Hershkovitz 1962); Oruro, 7 km S 
and 4 km E of Cruce Ventilla (MSB 57101), Estancia Agua 
Rica, 22 km S and 40 km SE of Sajama (MSB 57102), 
Livichuco (BM 1902.2.2.16); Potosí, Potosí (Hershkovitz 
1962). CHILE: Arica y Parinacota, Guallatiri (Pine et al. 
1979), 6 mi E of Putre (USNM 541735). PERU: Arequipa, 
Huancarama, Orcopampa (MUSA 512), Huaylarco, 54 mi 
ENE of Arequipa (MVZ 115892), San Ignacio (MCZ 
39494), San Juan de Tarucani (MUSA 1403); Moquegua, 
Caccachara (MCZ 42922); Puno, Pampa de Ancomarca, 
123 km S of Ilave (MVZ 115896); Tacna, Lago Suche 
(MVZ 115893), 13 km NE of Tarata (MVZ 141600).

subspecies :  Both Pearson (1958) and Hershkovitz 
(1962) recognized two subspecies, Auliscomys boliviensis 
boliviensis in central Bolivia and northern Chile and Aulis-
comys boliviensis fl avidior in southwestern Peru. However, 

house under the assumption that it was a secondary 
homonym of Akodon boliviensis Meyen (see Hershkovitz 
1962: 417).

H[esperomys]. (Phyllotis) boliviensis: Thomas, 1884:449; 
name combination.

[Phyllotis] boliviensis: E.- L. Trouessart, 1897:534; name 
combination.

Phyllotis boliviensis fl avidior Thomas, 1902f:248; type lo-
cality “Bateas, Cayulloma [= Cailloma], [Arequipa,] Peru. 
Altitude 4500 m.”

P[hyllotis]. (Auliscomys) boliviensis: Osgood, 1915:191; 
name combination.

P[hyllotis]. (Auliscomys) b[oliviensis]. fl avidior: Osgood, 
1915: 191; name combination.

Euneomys (Auliscomys) boliviensis: Thomas, 1916a:143; 
name combination.

Euneomys (Auliscomys) boliviensis fl avidior: Thomas, 1916a: 
143; name combination.

Auliscomys boliviensis boliviensis: Gyldenstolpe, 1932a:94; 
fi rst use of current name combination as species.

Auliscomys boliviensis fl avidior: Gyldenstolpe, 1932:95; 
name combination.

Phyllotis (Auliscomys) boliviensis fl avidior: Sanborn, 1950: 
9; name combination.

Phyllotis boliviensis boliviensis: Pearson, 1958:452; name 
combination.

Auliscomys (Maresomys) boliviensis: Braun, 1993:40; name 
combination.
description:  Pale, long- eared species (ear length 

often >25 mm), with tail shorter than head and body (57 
to 95%) and hindfeet with blackish  soles (Pearson 1958). 
Considerable variation in head and body length, with some 
populations in southern Bolivia averaging 125 mm and 
others 112 mm. In general, stout- bodied with long and 
soft fur; upper surface of head and body with coarse mix-
ture of gray, brown, and buff or ochraceous, sides paler, 
and muzzle whitish; ochraceous lateral line not always well 
developed; under parts whitish or pale gray, more or less 
washed with buff, and with ochraceous pectoral streak 
sometimes present (Hershkovitz 1962). Dorsal surface of 
tail often ochraceous with terminal portion darker, under-
side whitish becoming ochraceous terminally; tail not tufted 
at tip. Hindfeet comparatively larger than in congeners, 
with silvery- white, gray, or buff dorsal surfaces, sometimes 
with ochraceous metatarsal patch;  soles coarsely scutel-
lated, naked, and blackish. Ears long (>25 mm), covered 
internally with short yellow hairs and externally with much 
longer, rusty yellow hairs. Prominent ochraceous and white 
preauricular and buffy cream to whitish postauricular ear 
patches present.

Skull with strongly bowed zygomatic arches, very nar-
row interorbital region, and deep and broad zygomatic 
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Auliscomys pictus (Thomas, 1884)
Colorful Pericote, Hucucha Guanaco, 
Ratón Orejón Pintado

synonyms:
Rheithrodon [sic] pictus Thomas, 1884:457, plates 19– 21; 

type locality “Junin,” given as “Junín, 13,700 feet, De-
partment of Junín, Peru” by Pearson (1958).

Rhithrodon [sic] pictus: Thomas, 1893a:337.
E[uneomys]. pictus: Thomas, 1901f:254; name combination.
P[hyllotis]. (Auliscomys) pictus: Osgood, 1915:191; name 

combination.
Phyllotis (Auliscomys) decoloratus Osgood, 1915:191; type 

locality “Tirapata, Dept. Puno, Peru.”
Auliscomys pictus: Thomas, 1926b:316; fi rst use of current 

name combination.
Phyllotis (Auliscomys) pictus: Pearson, 1958:448; name 

combination.
Phyllotis pictus: Hershkovitz, 1962:404; name combination.

description:  Medium sized with head and body 
length 100– 133 mm; back and sides of trunk brownish; 
rump, outer sides of thigh, and base of tail tawny to ochra-
ceous. Head and shoulders often grizzled, and lateral line, 
when present, ochraceous. Under parts gray to dirty white 
with dark basal portion of hairs showing through; small 
ochraceous pectoral streak present in some populations 
(Hershkovitz 1962). Tail bicolored, typically more than 
68 mm long but <91% of head and body length; never 
conspicuously tufted. Ears <27 mm, with inner posterior 
surface ochraceous and pale postauricular tufts usually 

Pearson (1958:452) noted that “the boundary between the 
two subspecies could be drawn almost anywhere” because 
the differences between the two are so slight and abundant 
intermediates exist.

natural history:  The species occurs in the Alti-
plano, usually in open country with sparse vegetation; 
it has been observed living among boulder- strewn slopes 
among yareta (Azorella compacta [Apiaceae]), stone walls, 
and even within abandoned tuco- tucos (Ctenomys) bur-
rows (Pearson 1951). In Bolivia, it was found occupying ac-
tive burrows of Ctenomys opimus and sharing burrows with 
Galea musteloides. In northern Chile, it was trapped in tola 
(Parastrephia lepidophylla [Asteraceae]) dominated fl atlands 
(Mann 1978). Individuals are diurnal (Pearson 1951; Mann 
1978); although they are not reported to be gregarious, at 
one locality in Oruro, Bolivia (7 km S and 4 km E Cruce 
Ventilla), 7 and 10 individuals occupied a small (150 m2) 
area within active tuco- tuco burrows; these rodents would 
stick their heads up from inside the burrows as people ap-
proached ( J. Salazar- Bravo, pers. comm.). They are reported 
to be fairly tame and can be handled and fed readily (Mann 
1945); they interact with vizcachas, a species of much larger 
size, and cue in to its alarm calls (Pearson 1951). They are 
reported to feed on a variety of foods, including lichens, 
forbs, and other vegetation (S. I. Silva 2005). Bozinovic and 
Rosenmann (1988a) reported basal metabolic rate and ther-
mal conductance values.

Males of different populations apparently enter reproduc-
tive activity at different times of the summer, some in Sep-
tember and others in early December (Pearson 1951). Preg-
nant females with three to four embryos  were recorded in 
October and December in southern Peru. Reported ectopara-
sites and endoparasites for the species include a fl ea of the 
genus Cleopsylla as well as lice (Hoplopleura affi nis), mites 
(Atricholaelaps glasgowi), two species of chiggers in the ge-
nus Trombicula, and nematodes of the genus Stilestrongy-
lus (Colombetti et al. 2008; Diaw 1976; Pearson 1951). The 
tapeworm Taenia talicei was found in two of eight Bolivian 
animals examined (Scott L. Gardner, pers. comm.).

remarks :  The record for this species from La Cum-
bre (La Paz, Bolivia) by Mercado and Miralles (1991) was 
based on a misidentifi ed specimen of Punomys (Salazar- 
Bravo et al. 2011).

Auliscomys boliviensis has a diploid number of 2n = 22 
and FN = 30 in Peru and northern Chile (Couve Montane 
1975; Pearson and Patton 1976; L. I. Walker and Spotorno 
1992). In contrast, two males and a female from Oruro, 
Bolivia, had a diploid number of 2n = 20 (Peurach 1994). 
The question of whether these regional karyotypic differ-
ences might support the current subspecies allocations or 
even refl ect species- level boundaries underscores the need 
for further taxonomic work.

Map 251    Selected localities for Auliscomys boliviensis (●). Contour line = 
2,000 m.
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122625), 15 mi WNW of Puquio (MVZ 138133); Cusco, 
55.5 km by road N of Calca (UMMZ 160541); La Liber-
tad, 10 mi WNW of Santiago de Chuco (MVZ 138142); 
Lima, Pacomanta, km 120 on Lima to Huarochirí highway 
(KU 143594); Pasco: Chipa (AMNH 60580); Puno, 1 mi 
S of Limbani (MVZ 116150), Santa Rosa (MCZ 42806).

subspecies :  Auliscomys pictus is monotypic. Neither 
Pearson (1958) nor Hershkovitz (1962), in their respective 
reviews of this species, recognized formal geographic units 
despite recording variation in size and color across the spe-
cies’s range.

natural history:  Auliscomys pictus has been 
trapped in relatively mesic habitats in the Altiplano contain-
ing an abundance of grasses (mostly Stipa ichu) and other 
herbaceous vegetation at high elevations (Pizzimenti and 
DeSalle 1980) and also in stone walls and places far from 
water (Pearson 1951). Animals  were active day and night 
(Pearson 1951). In southern Peru, the species used a wide 
range of food items (Pizzimenti and DeSalle 1980), includ-
ing both plant material from forbs (93% of diet) and insects 
(7%). A report from Chile stating that this species feeds on 
mushrooms, seeds, and fruits is likely incorrect and prob-
ably refers to Loxodontomys micropus (S. I. Silva 2005).

Pearson (1951) reported that breeding commenced be-
tween September and December in southern Peru. Hersh-
kovitz (1962) noted a pregnant female with fi ve embryos 
from Cusco department taken in April; females, some with 
up to fi ve embryos and six uterine scars  were trapped in 
January in Arequipa (H. Zeballos, pers. comm.). S. Ander-
son (1997) reported a female with three embryos in Janu-
ary from La Paz, Bolivia.

Together with Auliscomys sublimis, Auliscomys pictus 
composed more than 30% of the diet of owls at Pairu-
mani, Peru (Pearson 1951), and remains of this species 
 were reported in the scats of Culpeo (Lycalopex culpaeus) 
near La Paz, Bolivia (Mercado and Miralles 1991), and 
the highlands of Abiseo National Park in Peru (Romo 
1995). Pearson (1951) mentioned that the ears of Aulisco-
mys pictus are often “nibbled” away as a result of infesta-
tion by orange mites, and Sarmiento et al. (1999) recorded 
two genera of nematodes (Parastrongylus and Trichuris) 
for the species. Red blood cell volumes and hemoglobin 
concentrations  were within the range of variation of other 
rodents at both high and low elevations (Morrison et al. 
1963).

remarks :  Auliscomys decoloratus was described as a 
distinct species (Osgood 1915) based on the small size and 
pale coloration of an individual from Tirapata in southern 
Peru. Subsequent reviewers (Sanborn 1950; Pearson 1958; 
Hershkovitz 1962) have consistently regarded decoloratus 
as a synonym of A. pictus, and unworthy of even subspe-
cifi c recognition.

present. Hindfeet short (average 25.8 mm near Lake Titi-
caca in south to 27 mm in Junín department in north [Pear-
son 1958]), with upper surfaces gray, lightly washed with 
ochraceous;  soles fi nely scutellated.

Skull characterized by very narrow interorbital re-
gion, with sides either concave or parallel sided, and with 
squared but never ridged or beaded edges; rostrum short 
and wide; zygomatic arches moderately expanded; inter-
parietal well developed; posterolateral palatal pits present; 
and bullae rather noninfl ated with anteroposterior length, 
not including bony tubes, shorter than alveolar length of 
molar row (Hershkovitz 1962).

Upper incisors grooved, moderately heavy, and ortho-
dont. Molar rows parallel sided or slightly divergent 
posteriorly. Both upper and lower fi rst molars with four 
roots; all cheek teeth subhypsodont with cusps more or 
less ovate in outline (Hershkovitz 1962). Procingulum 
of M1 divided in young individuals; old individuals or 
heavily worn M1s ovate in outline. Procingulum of M2 
well developed, with well- developed parafl exus and ob-
solete protofl exus. Vestigial mesoloph often present in 
M1– 2. Posteroloph of m2 relatively well developed but 
weakly developed in m3; m2 with per sis tent protofl exus 
even in well- worn tooth; occlusal pattern of m3 sigmoid 
in shape.

Axial skeleton with mode of 13 thoracic and six lum-
bar vertebrae and between 22 and 26 caudal vertebrae 
(Steppan 1995). Gall bladder present (Voss 1991a); Dorst 
(1973b) described stomach structure; and Hooper and 
Musser (1964) detailed anatomy phallus and baculum.

Color and size noticeably variable throughout range. 
Larger individuals (ca. 10% longer in head and body and 
4% longer in greatest length of the skull) occur in north-
ern portion of range near type locality relative to speci-
mens from Bolivian- Peruvian border. In general, animals 
from more humid drainage systems (e.g., populations on 
eastern escarpment of Altiplano from above Limbani, 
Puno, Peru) with longer- tailed and darker color tones 
than those from drier regions of Titicaca drainage (Pear-
son 1958).

distribution:  Auliscomys pictus occurs throughout 
the highlands of Bolivia and Peru, very likely extending into 
extreme northern Chile, although there are no confi rmed 
records from that country. Known localities range from La 
Libertad department in central Peru to La Paz department 
in Bolivia, at elevations from 2,590 to 4,820 m (Pearson 
1958; Hershkovitz 1962; S. Anderson 1997).

selected localit ies  (Map 252): BOLIVIA: La 
Paz, Limani (CBF 851), Pongo (AMNH 72727), Quiswa-
rani (CBF 6431). PERU: Ancash, 1 km N and 12 km E of 
Pariacoto (MVZ 138126); Arequipa, Toccra Pampa, Cayl-
loma (MUSA 881); Ayacucho, Tucumachay Cave (UMMZ 
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Phyllotis (Auliscomys) sublimis leucurus: Sanborn, 1950:8; 
name combination.

Phyllotis (Auliscomys) sublimis: Pearson, 1958:446; name 
combination.

Phyllotis sublimis sublimis: Pearson, 1958:447; name com-
bination.

Phyllotis sublimis leucurus: Pearson, 1958:448; name com-
bination.
description:  Fluffy- furred, short- tailed species 

with widely bowed zygomatic arches, pinched interorbital 
region, and small bullae typical of genus (Pearson 1958). 
Adult body size (head and body length) averages 110 mm 
(Pearson 1951). Dorsal pelage long, extremely soft, and 
fi ne. Overall dorsal color buffy yellow mixed with some 
black hairs; head pelage somewhat more grizzled than rest 
of body; no eye- ring present; sides of body paler turning 
to white on cheeks; although lateral line usually indistinct, 
under parts sharply defi ned whitish to pale gray with base 
of fur often plumbeous; upper surfaces of forefeet and 
hindfeet silvery white; hindfeet naked below except on 
heel. Tail length always <68 mm; tail itself covered with 
fi ne white hair, often distinctly bicolored, but lacking tuft 
at tip. Ears are short (average 22.2 mm) and covered with 
fi ne yellowish hair inside; distinct postauricular patches 
often present.

Skull quite similar to that of A. pictus. Interorbital re-
gion narrow, parallel sided in middle, divergent anteri-
orly, and with rounded margins; zygomatic arches evenly 
bowed, which in combination with globular braincase 
give skull more “rounded” profi le than other species of 
highland phyllotines; rostrum narrower than in A. pictus; 
interparietal small; bullae only slightly smaller than those 
of A. pictus and pear rather than fl ask shaped; foramen 
ovale about size of M3 and in many specimens completely 
unobstructed.

Upper incisors orthodont with enamel colored pale yel-
low to almost white and with anterior faces marked by 
faint, shallow grooves (sometimes hard to see by unaided 
eye). Molar rows parallel. Molars hypsodont, cusps subo-
vate in outline, with fl exi from opposite sides not reaching 
midline (Hershkovitz 1962). Procingulum of M1 broad but 
undivided; metaloph and paraloph well developed; base of 
mesofl exus and hypofl exus not alternating, which defi nes 
an almost straight median mure. M1 with 4 roots. M2 
with small procingulum and weakly developed parafl exus 
and protofl exus, both becoming lost with moderately 
wear. Vestige of mesoloph sometimes present on M1– 2. 
Overall, outline of M2 sigmoid when worn. Procingulum 
of m1 weakly divided by anteromedian fl exid, which be-
comes lost in worn teeth; m1 with 3 roots; and base of the 
protofl exid opposes that of metafl exid, forming a short 
anterior murid in medial position (Hershkovitz 1962).

Pearson (1972) and Peurach (1994) described a karyo-
type with 2n = 28, FN = 30 from Peruvian and Bolivian 
localities, respectively.

Auliscomys sublimis (Thomas, 1900)
Lofty Pericote, Pericote de la Puna, Pericote Andino

synonyms:
Phyllotis sublimis Thomas, 1900h:467; type locality “Rinco-

nado Malo pass, above Caylloma [= Cailloma], on the 
Sumbay road, Peru. Altitude 5500 metres.”

E[uneomys]. sublimis: Thomas, 1901f:254; name combina-
tion.

Euneomys sublimis: Thomas, 1902b:134; name combina-
tion.

Phyllotis (Auliscomys) sublimis: Osgood, 1915:190– 191; 
name combination.

[Euneomys (Auliscomys)] sublimis: Thomas, 1916a:143; 
name combination.

Euneomys (Auliscomys) leucurus Thomas, 1919f:129; type 
locality “La Lagunita, Maimara, Jujuy,” Argentina.

Auliscomys sublimis: Gyldenstolpe, 1932a:95; fi rst use of 
current name combination.

Auliscomys leucurus: Gyldenstolpe, 1932a:95; name com-
bination.

Map 252    Selected localities for Auliscomys pictus (●). Contour line = 2,000 m.
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[Apiaceae]). It may also be found in high- elevation mead-
ows (called bofedales), where it excavates its own burrows 
or occupies old tuco- tuco or guinea pig burrows (Mer-
cado and Miralles 1991). Pearson (1951) and Hershkovitz 
(1962) suggested that the species might aestivate, but no 
direct evidence has been reported. Pizzimenti and DeSalle 
(1980) argued that A. sublimis was omnivorous, as the 
diet included 0– 79% insects, but Mercado and Miralles 
(1991) found the species to be a specialized herbivore. 
Pearson (1951) described the habits as gregarious and noc-
turnal. Some females  were sexually precocious (Pearson 
1958), and females with up to fi ve embryos  were found in 
Arequipa department in Peru (H. Zeballos, pers. comm.). 
Pearson (1951) recorded scrotal males at the end of July 
in southern Peru (Pearson 1951), and a young individual 
was trapped in May at Sierra de Tilcara, Argentina (M. M. 
Díaz and Barquez 2007).

Together with Auliscomys pictus, Auliscomys sublimis
comprised more than 30% (by volume) of the prey of owls 
in southern Peru (Pearson 1951), and it was reported to 
be the dominant species from owl pellet samples in Jujuy, 
northern Argentina ( Jayat, Ortiz, Pacheco, and González 
2011). P. E. Ortiz, Cirignoli et al. (2000) recovered the re-
mains of at least 10 individuals in pellets of the Short- eared 
Owl (Asio fl ammeus). The species was present in the diet 

Steppan (1995) reported 13 thoracic, 6 lumbar, and be-
tween 24 and 25 caudal vertebrate. Phallus and baculum 
similar to A. pictus (Spotorno 1987).

Both Pearson (1958) and Hershkovitz (1962) called 
attention to large variability within and among samples, 
especially in skull size, head and body length, and dorsal 
and ventral coloration. Specimens from the more humid 
eastern Andean slope are darker than those from compara-
tively dry Altiplano of southern Peru (Pearson 1962).

distribution:  Auliscomys sublimis occurs in the Al-
tiplano highlands from southern Peru through west- central 
Bolivia and northern Chile to northern Argentina, between 
3,200 to above 5,000 m.

selected localit ies  (Map 253): ARGENTINA: 
Jujuy, ca. 3 km S of Guairazul (PEO- e 301); Salta, 3 km 
E of La Poma (PEO- e 234). BOLIVIA: Cochabamba, 
9.5 km by road SE of Rodeo, then 2.5 km on road to EN-
TEL antenna (AMNH 260915); La Paz, 20 mi S of La Paz 
(MVZ 120168), Ulla- Ulla (MSB 75283); Potosi, Lipez 
(BM 26.6.12). CHILE: Antofagasta, Toconce, 60 mi ENE 
of Calama (MVZ 116793); Arica y Parinacota, Choque-
limpie, 114 km NE of Arica (LCM 1194). PERU: Arequipa, 
5 km W of Cailloma (MVZ 174013), Salinas, 4,316 m 
(MUSA 1141), Toccra Pampa (MUSA 1140); Puno, 8 mi 
SSW of Limbani (MVZ 114735); Ayacucho, 15 mi WNW 
of Puquio (MVZ 138143); Tacna, Pampa de Titire, 29 km 
NE of Tarata (MVZ 115914).

subspecies :  Pearson (1958) recognized two subspe-
cies, the nominotypical form from southern Peru south 
through northern Chile and north- central Bolivia, and A. 
s. leucurus from extreme southern Bolivia, adjacent An-
tofagasta, Chile, and northernmost Argentina. The south-
ern race differs primarily in absolutely and proportionally 
longer toothrows and grayer venters. Pearson (1951) also 
noted that specimens from the more humid eastern An-
dean slopes in southern Peru  were noticeably darker than 
those from the drier Altiplano, but did not recommend a 
formal distinction from typical A. s. sublimis. Hershkov-
itz (1962:430), while also delineating two subspecies, ar-
gued that “differences in molar row length and color of 
underparts between northern and southern populations of 
the species are not signifi cantly greater than differences be-
tween local populations in Arequipa Department, Peru.” S. 
Anderson (1997) retained Pearson’s subspecifi c division for 
Bolivian populations.

natural history:  Auliscomys sublimis reaches re-
cord elevations of up to 5,500 m (Thomas 1900h; Pearson 
1958). Reported as “one of the commonest mice of the 
Altiplano of southern Peru” (Pearson 1951), this species 
is often present in areas with abundant vegetative cover, 
in pastures, rocky outcrops, and Stipa- dominated scrub-
lands, or among boulders and yareta (Azorella compacta

Map 253    Selected localities for Auliscomys sublimis (●). Contour line = 
2,000 m.
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covered by whitish ungual hairs. The ventral surface of the 
forefeet is naked and unpigmented, with two carpal and 
three interdigital large and fl eshy pads. The hindfeet are 
covered dorsally by whitish hairs; the plantar surface is 
naked and unpigmented, slightly squamated, and has four 
large, nearly ovate interdigital pads plus a hypothenar pad 
subequal in size to the fi rst interdigital and located inter-
mediate between the fi rst interdigital and thenar pad; the 
thenar pad is enlarged and narrow. Long hairs on the sides 
of the heel partially cover the calcaneal area.

The skull is domed in lateral profi le with the brain-
case generally dominating the dorsal aspect. The rostrum 
is long and moderately broad, its sides tapering gradually 
but with the premaxillary bones visible for almost their en-
tire length along the nasal margins. The nasals are parallel 
sided and broad, projecting anteriorly to form an incipient 
rostral tube or “trumpet,” completely obscuring the upper 
incisors in dorsal view. Lacrimals are large. The interor-
bital region is wide and dorsally fl at, with the constriction 
placed immediately posterior to inconspicuous frontal 
sinuses; margins of the frontal bones are sharp and pos-
teriorly divergent but do not form supraorbital shelves. 
The coronal suture is V-shaped. The braincase is large and 
round, and lacks both temporal and lambdoidal ridges; the 
suture between the parietals and squamosals is concealed 
by a slightly developed bony ridge in adult specimens. The 
zygomatic plates are narrow and high, with a moderate 
forward extension forming a free anterodorsal margin and 
defi ning shallow zygomatic notches. The zygomatic arches 
are delicate; their midpoints dip ventrally to remain visible 
above the level of the orbital fl oor. A short jugal distinctly 
separates maxillary and squamosal portions of the arch. 
Parietals lack extensions in lateral view. The hamular pro-
cess of the squamosal is long, thick, and has an unexpanded 
posterior end; the subsquamosal fenestra is reduced with 
respect to the postglenoid foramen. Incisive foramina are 
wide and long, compressed anteriorly, with the posterior 
ends rounded and extending slightly past the anterior roots 
of M1s; the premaxillary pro cess occupies about three- 
fourths the length of the foramina. The palate is wide and 
short, with diminutive posterolateral palatal pits placed on 
the sides of the mesopterygoid fossa. That fossa is espe-
cially wide, with its anterior border reaching the posterior 
face of M3s; the anterior portion is slightly lyre- shaped 
due to the presence of a median palatine pro cess. Spheno-
palatine vacuities on the roof of the mesopterygoid fossa 
are typically present as narrow slits. Pterygoids are short, 
small, and parallel; the parapterygoid plates are fl at and 
reduced in size with respect to the mesopterygoid fossa. 
Auditory bullae are medium in size, fl at in profi le, and sub-
triangular in outline, with a short and wide bony tube. The 
carotid circulation is primitive, or pattern 1 (sensu Voss 

of both the Andean cat (Leopardus jacobitus) and Pampas 
cat (L. colocolo) in Bolivia (L. Villalba, pers. comm.).

remarks :  Teta and Ortiz (2002) reported Holocene 
rec ords from archaeological sites in Jujuy, Argentina. Mi-
tochondrial and nuclear sequence analyses support a sister 
relationship between A. sublimis and A. pictus (Steppan 
et al. 2007; Salazar- Bravo et al. 2013). Pearson (1972) de-
scribed a karyotype with 2n = 28, FN = 30, identical to that 
of A. pictus.

Genus Calassomys Pardiñas, Lessa, 
Salazar- Bravo, and Câmara, 2014
Ulyses F. J. Pardiñas and James L. Patton

This recently described genus has the smallest geographic 
range of any within the tribe Phyllotini, as the single spe-
cies (C. apicalis) is known from only three, closely adjacent 
localities in the Cerrado ecoregion of Minas Gerais state, 
Brazil. Although the general external morphology, espe-
cially the abundant and long mystacial vibrissae combined 
with its long tail, resembles some medium- sized oryzo-
myine and thomasomyine genera, details of the skull and 
molars clearly link Calassomys with other phyllotines. 
Morphological attributes suggest an affi nity with Calo-
mys, but molecular sequence data place Calassomys basal 
to all other members of the tribe. Pardiñas et al. (2014) 
provide detailed comparisons to Calomys and several 
nonphyllotine genera (Delomys, Wiedomys, Zygodonto-
mys, and Necromys) with which Calassomys shares some 
features.

The single species is medium sized (head and body 
length ranges from 103– 125 mm) with a long (tail length 
130– 158 mm; >125% of head and body length) and bicol-
ored tail, brown above and white below but with the ter-
minal 25– 50 mm completely white and ending in a sparse 
apical tuft 5– 6 mm in length. The tail is covered by sets of 
three delicate hairs per scale, each dorsal hair covering two 
scale rows. Ears are moderately large, rounded, and par-
tially naked, covered on both surfaces by short and delicate 
brown hairs but with concha and tragus strikingly yellow. 
Ear length (from notch) averages >18.2 mm. Dorsal fur is 
characterized by dark gray base and brown- ochraceous 
overtones; guard hairs are long (ca. 15 mm) and soft. Ven-
tral hairs have gray bases and white tips; the muzzle and 
cheeks are whitish gray. Mystacial vibrissae are long, sur-
passing the ears when laid back alongside the head. A con-
spicuous black ring surrounds eyes. Forefeet are covered 
dorsally by short, whitish hairs; digits II and dIV are sub-
equal in size, and dII and dV are shorter, with dII clearly 
longer than dV; dI is vestigial but has a small nail; dII– V 
possess inconspicuous claws (about 1.8 mm long), dorsally 
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The axial skeleton consists of 12 thoracic ribs and 12 
thoracic, 7 lumbar, and 30 caudal vertebrae. The neural 
spine of the second cervical vertebra is enlarged, has a dis-
tinctive knob, and does not overlap with the third cervical 
vertebra. The neural spine of the second thoracic vertebra 
is conspicuously enlarged, twice or more so than the ad-
jacent spines. Hemal arches are absent from the caudal 
vertebral, but hemal pro cesses are present, starting be-
tween the second and third caudal vertebrae, becoming 
more pronounced between the fourth and fi fth, then de-
creasing in size until they disappear. The humerus lacks 
the entepicondylar foramen, and the supratrochlear fossa 
is perforated.

Little information is available on soft anatomy. There are 
two diastemal and fi ve interdental palatal rugae. A gall blad-
der is present, and the stomach is unilocular- hemiglandular 
(see Carleton 1973), with the antrum slightly smaller than 
the corpus. The bordering fold crosses the lesser curvature at 
the apex of the incisura angularis and the greater curvature 
at a locus opposite the incisura angularis; the glandular epi-
thelium extends past the esophageal orifi ce and protrudes as 
a wide bulge into the corpus.

synonym:
Calassomys Pardiñas, Lessa, Salazar- Bravo, and Câmara, 

2014: 202; type species Calassomys apicalis, by original 
designation.
remarks :  Calassomys appears as basal to all other 

extant genera of phyllotines in phyloge ne tic analyses of 
mtDNA and nucDNA sequences (Pardiñas et al. 2014), 
a position consistent with the per sis tence of vestigial me-
solophs and mesostyles on both M1 and M2, unique fea-
tures among the Phyllotini. This phyloge ne tic hypothesis 
suggests that the ancestor of the phyllotine crown group 
ranged outside of the Andes, the area usually credited as 
the ancestral home of the tribe (Reig 1986).

Calassomys apicalis Pardiñas, Lessa, Salazar- Bravo, 
and Câmara, 2014
Calaça’s White- tailed Mouse

synonym:
Calassomys apicalis Pardiñas, Lessa, Salazar- Bravo, and Câ-

mara, 2014:203; type locality “Brazil, Minas Gerais, Sem-
pre Vivas National Park, 3.25 km by road NW Macacos, 
Pedreira do Gaio (19°57′50′′S, 43°47′18′′W, 1251 m asl).”
description:  As for the genus.
distribution:  Calassomys apicalis is known only 

from Cerrado habitats within Parque Nacional Sempre 
Vivas in Minas Gerais state, Brazil, at elevations between 
1,100 and 1,450 m.

selected localit ies  (Map 254): BRAZIL Minas 
Gerais, Arrenegado, about 46 km N of Macacos (Pardiñas 
et al. 2014), 3.25 km NW by road of Macacos (type locality 

1988), characterized by a large stapedial foramen and pos-
terior opening of alisphenoid canal, squamosal- alisphenoid 
groove, and sphenofrontal foramen.

The mandible is enlarged with the ascendant por-
tion subtriangular in outline. The anterior point of the 
diastema is located slightly below the alveolar plane; the 
posterior face of the diastema is smooth; and the mental 
foramen is moderately visible in labial view. The mas-
seteric crest is evident, with its upper and lower ridges 
meeting to produce a thick edge running from the plane 
defi ned by the posterior face of m1 to slightly above the 
level of the mental foramen. The capsular projection is 
conspicuous, lying near the base of the coronoid pro cess, 
which is reduced and slightly infl ected backward. The 
condyloid pro cess is wide and short; the angular pro-
cess is short. The lunar notch is scarcely developed. The 
mandibular foramen is compressed and located above 
the mylohyoid line; the retromolar fossa is moderately 
enlarged.

Upper incisors are faced with bright orange enamel; they 
are opisthodont, smooth, and narrow, with juxtaposed tips 
showing a straight cutting edge; the dentine fi ssure is a long, 
straight slit (see Steppan 1995). Upper molars are crested, 
with their labial cusps higher than lingual ones, markedly 
opposite in pattern, brachydont, and small with respect to 
the skull. M1 is trilophodont, subrectangular in outline, 
with a well- developed procingulum usually without an 
anteromedian fl exus; mures are longitudinally oriented; 
the hypofl exus and protofl exus are transverse; protocones 
and hypocones are subequal in size; minute mesolophs are 
consistently present; and both parastyle and mesostyles are 
usually present as thickenings of the labial cingula. The an-
teroloph and mesoloph exhibit a tendency to coalesce with 
the paracone and metacone, respectively. The hypofl exus 
is wide and posteriorly directed. M2 is square in outline 
and bilophodont; the anteroloph is reduced or absent; a 
mesoloph is typically present; and a wide mesofl exus is op-
posite the hypofl exus. M3 is cylindroform and moderately 
reduced in size with respect to M2; the hypofl exus is ves-
tigial, but the mesofl exus persists as a small fossette. M1 
and M2 appear to have three roots, and M3 one or two. 
Lower molars are also crested, transversally compressed, 
with the main cusps moderately alternating and both me-
solophids and mesostyles absent. The trilophodont m1 has 
a well- developed and fan- shaped procingulum, also usually 
without a anteromedian fl exid; the mesofl exid is especially 
wide; protoconid and hypoconid areas are subtriangular 
in outline; the entoconid is enlarged and bulbous; and the 
posterolophid is reduced. The m2 is bilophodont, with a 
reduced posterolophid. And m3 is subtriangular in outline, 
sigmoid, and has a reduced mesofl exid. All lower molars 
lack mesolophids.
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Necromys. One species occurs in northern South America, 
in the llanos of Colombia and Venezuela and islands off 
the Venezuelan coast (Aruba, Curaçao, and Trinidad); all 
other species are associated with grasslands, savannas, and 
forest fringes in parts of Brazil, Bolivia, Peru, Argentina, 
Paraguay, Uruguay, and northern Chile. Although Calo-
mys was the subject of a major revision in the early 1960s 
(Hershkovitz 1962) and an unpublished revision in the late 
1980s (Olds 1988), the systematic status and both geo-
graphic and taxonomic limits of several species remain un-
certain. Fortunately, the past de cade has seen a renovated 
interest on the taxonomy of the genus and consequently 
the building of consensus on the identity and number of 
species that should be included in the genus, as well as a 
more comprehensive attempt (in techniques used and spec-
imens analyzed) to understand the diversity of the genus. 
Nonetheless, much work in the fi eld and museum remains 
to be done.

Until the early 2000s, much of what was known or in-
ferred about species boundaries and relationships within 
the genus was based on morphological, chromosomal, and 
biochemical (protein electrophoresis) data. Most of these 
studies recognized species groups based on body size, tail 
length, skull morphology, or chromosomal counts of dip-
loid numbers (e.g., Olds 1988). This approach was success-
ful only at a very coarse level; at the heart of the problem 
is that many species in Calomys share a uniform morphol-
ogy (in coloration, size, body proportions,  etc.) yet occupy 
many ecological habitats and show high (in some cases, 
extreme) levels of chromosomal diversity. Interestingly, cla-
distic analysis of molecular sequence data only weakly sup-
ported some of the groups or species proposed earlier and 
indicated that, like in other muroid rodents, the burst of di-
versifi cation in Calomys was accompanied by ecomorpho-
logical or chromosomal divergence only at a very coarse 
level (Salazar- Bravo et al. 2001; F. C. Almeida et al. 2007; 
Haag et al. 2007).

In the accounts that follow, I have been guided by crite-
ria postulated by Musser and Carleton (2005), with more 
recent additions to the diversity of the genus (Bonvicino 
et al. 2010). It is very likely that this arrangement will 
change in the near future; nonetheless, these authors provide 
a solid base from which to start.

All species of Calomys are small to medium- sized 
mice well deserving of their Latinized Greek name 
(καλóς = beautiful, µυς = mouse). Head and body length 
ranges from 70 to 150 mm (Hershkovitz 1962), usually 
with small to medium- sized and well- haired ears (between 
13 and 19 mm [Olds 1988]). Most species have white or 
light buffy postauricular patches with some also present-
ing preauricular patches of the same color. Dorsal and 
ventral colors are often well differentiated with the  venter 

of Calassomys apicalis Pardiñas, Lessa, Salazar- Bravo, and 
Câmara).

subspecies :  Calassomys apicalis is monotypic.
natural history:  Calassomys apicalis inhabits 

rocky outcrops within campos rupestres, an open physiog-
nomy that characterizes plateaus and mountaintops.  Here, 
vegetation displays characteristic marked xerophytic adap-
tations and occurs on acidic or lithosolic, poorly developed 
soils, with exposed rock often covered by lichens and rup-
estrial plants. This species co- occurs with the sigmodon-
tines Calomys sp. and Cerradomys subfl avus, the echimy-
ids Thrichomys apereoides and Trinomys albispinus, and 
the marsupial Monodelphis domestica.

remarks :  The reported karyotype is 2n = 62, FN = 116 
and consists of 28 pairs of biarmed and two pairs of uni-
armed autosomes, a medium uniarmed X chromosome, 
and a uniarmed Y chromosome.

Genus Calomys Water house, 1837
Jorge Salazar- Bravo

The genus Calomys is one of the most widespread genera 
of the Neotropical rodent fauna. Members of this genus— 
colloquially known as vesper mice, lauchas, or rato bolinhas— 
are small to very small, mostly granivorous rodents, abundant 
to common in most of the habitats where they occur.

The genus has a disjunct geographic distribution that is 
unique among sigmodontine rodents, with the exception of 

Map 254    Selected localities for Calassomys apicalis (●).
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the coronoid. The masseteric crest is variable in both pres-
ence and development, from a barely visible chevron to a 
distinct knob.

Hooper and Musser (1964) described the male repro-
ductive structures of two species of Calomys (C. callosus 
and C. laucha); in general, these  were similar to each other 
and equally similar to those of Eligmodontia and Graomys 
(Hooper and Musser 1964:48). Voss and Linzey (1981) de-
tailed the male reproductive tracts of the same species and 
concluded that each represented the plesiomorphic char-
acter state of glandular polarity for the Sigmodontinae. 
The stomach is unilocular and hemiglandular (Carleton 
1973), and a gall bladder is present (Voss 1991a). Current 
karyotypic data on Calomys document remarkable diver-
sity, with the number of known karyotypes higher than the 
number of recognized species and ranging from 2n = 36 to 
2n = 66 and FN = 48 to FN = 72 (see Bonvicino et al. 2010 
for a recent compilation of diploid and fundamental num-
bers for recognized species of Calomys).

Calomys fossils are known from as early as the lower 
Pleistocene of Bolivia and Argentina (Pardiñas et al. 2002) 
and as late as the Pleistocene- Holocene boundary of 
Patagonia and northern Argentina (P. E. Ortiz and Jayat 
2007b; Pardiñas, Teta, D’Elía, and Lessa 2011).

synonyms:
Mus: Olfers, 1818:209; part (description of laucha); not Mus 

Linnaeus.
Calomys Water house, 1837:21; as subgenus; type species Mus 

bimaculatus Water house (= Mus laucha G. Fischer), by 
original designation.

Hesperomys Water house, 1839:75; type species Mus 
bimaculatus Water house, by subsequent designation 
(Coues 1874:177); objective ju nior synonym of Mus 
(Calomys) Water house, 1837.

Mus (Hesperomys): Wagner, 1843a:545; part (listing of ex-
pulsus); neither Mus Linnaeus nor Hesperomys Water-
house.

Callomys Lesson, 1842:133; incorrect subsequent spelling 
of Calomys Water house.

Eligmodontia: Lesson, 1842:133; part (listing of bimacula-
tus and gracilipes); not Eligmodintia F. Cuvier.

Hesperomys (Calomys): Burmeister, 1879:225; part (listing 
of bimaculatus); not Hesperomys Water house.

Hesperomys (Akodon): E.- L. Trouessart, 1800:142; part (list-
ing of pusillus); neither Hesperomys Water house nor 
Akodon Meyen.

Oryzomys: Thomas, 1894a:359; part (description of venus-
tus); not Oryzomys Baird.

Zygodontomys: E.- L. Trouessart, 1904:423; part (listing of 
expulsus); not Zygodontomys J. A. Allen.

Baiomys: Husson, 1960:34; part (description of hum-
melincki); not Baiomys True.

paler. Pelage coloration, length, and appearance vary 
greatly among species and sometimes among populations 
of the same species; often, high- elevation species or popu-
lations of widespread ones show particularly long, thick, 
and smooth pelages. Dorsal color ranges from bright 
buffy or pale yellowish- brown to dark brown or gray. 
Ventral color ranges from pure white to white- tipped gray 
hairs to medium gray, but it is never the same color as the 
dorsum. Hindfeet are small (always <23 mm [Olds 1988; 
Bonvicino et al. 2010]) and covered with white hairs 
above;  soles are naked, except for the heel, and possess 
six small plantar pads. The tail is less than or equal to the 
head and body length, covered with short fi ne hairs, and 
lacks a tuft at the tip; it may be either weakly to strongly 
bicolored, darker above. Mammae usually number 8 to 
10 (4 to 5 pairs), but can range from 6 to 14 (Hershkovitz 
1962; Olds 1988).

The skull is delicate to robust with parallel- sided to 
posteriorly divergent interorbital regions that may have 
either smooth edges or sharply beaded ridges. Zygomatic 
arches are expanded in adults, usually convergent anteri-
orly, rarely parallel sided. The anterior borders of the zygo-
matic plates are slightly concave, but never to the point of 
defi ning zygomatic spines; zygomatic notches are deep and 
broad. Incisive foramina are long, extending to the middle 
of the M1s; the palate is also long, extending beyond the 
M3s, and may or may not present posterolateral palatal 
depressions but often possess posterolateral palatal pits. 
The parapterygoid fossae are shallow and always much 
broader than the mesopterygoid fossa. Sphenopalatine va-
cuities are large. The carotid circulation is primitive or pat-
tern 1 (sensu Voss 1988), with a large stapedial foramen 
and posterior opening of alisphenoid canal, squamosal- 
alisphenoid groove, and sphenofrontal foramen present 
(Olds 1988; Steppan 1995). An alisphenoid strut may or 
may not be present.

Upper incisors are opisthodont to nearly proodont, un-
grooved, and faced with smooth enamel colored yellow 
to deep orange. Molar rows are generally parallel sided; 
individual cheek teeth are brachydont, tetralophodont, 
and crested; labial and lingual cusps alternate along the 
anteroposterior axis of the toothrow. The anterocone of 
M1 is always divided by an anteromedian fl exus (except in 
very old individuals), and the anterolabial conule is often 
larger than the anterolingual one. M2 is square shaped and 
slightly smaller than M1; M3 is about 50% the size of M2 
and more roundly shaped (Olds 1988). There is no reduc-
tion in the mesofl exus of M3 relative to that of M2 (Step-
pan 1995). The mandible is delicate but relatively deep; the 
coronoid pro cess is slightly higher than the condylar pro-
cess; a capsular pro cess is not well developed and is located 
below the anterior portion of the sigmoid notch and under 
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posteriorly, occasionally with slight beading, but never 
heavy ridges  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

2. Greatest length of skull of adults generally less than 
24 mm; total length generally less than 170 mm, hind-
foot shorter than 19 mm, maxillary toothrow between 
3.1 and 3.9 mm; venter often dark, and dorsum fre-
quently with a reddish or chestnut color; alisphenoid 
strut usually present; occurring in Cerrado and altered 
Atlantic Forest tracts from central and eastern Brazil 
south to northeastern Argentina (Misiones province), 
eastern Paraguay, and northeastern Santa Cruz depart-
ment, Bolivia; 2n = 66, FN = 66 . . . . . . . .Calomys tener

2′. Overall larger than above; venter gray to whitish, dor-
sal coloration brown, olive- brown or grayish (no red-
dish or chestnut); alisphenoid strut absent; widespread 
and occupying several types of habitats  . . . . . . . . . . . 3

3. Larger overall, maxillary toothrow averaging above 
4.45 mm (range: 4.2– 4.9 mm), average breath of brain-
case above 11.5 mm (11.3– 12.5 mm)  . . . . . . . . . . . . . 4

3′. Overall, size smaller than above; maxillary toothrow 
averaging below 4.3 mm, braincase breath below 
11.5 mm  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

4. Dorsal coloration brownish gray with some black and 
reddish hairs mixed in. Total length (head and body 
plus tail) of adults generally greater than 210 mm; great-
est length of skull above 29 mm; maxillary toothrow 
generally greater than 4.30 mm (range: 4.37– 4.59 mm); 
occurring in the Espinal and southern Humid Chaco 
in central Argentina, in the provinces of Cordoba, San 
Luis, and Santiago del Estero; 2n = 56, FN = 66  . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Calomys venustus

4′. Dorsal coloration grayish somewhat washed with dull 
yellow, especially toward the rump; slightly smaller than 
above; occurring in the Yungas of central and southern 
Bolivia to northern Argentina (and associated habitats, 
above and below the Yungas vegetation belt), between 
600 and 2,700 m; 2n = 54, FN = 66. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Calomys boliviae

5. Diploid chromosomal count of 2n = 50 or above. . . . . 6
5′. Diploid chromosomal count below 2n = 50  . . . . . . . . 7
6. Breath of palatal bridge below 4.32 mm; length of 

the orbital fossa above 9.2 mm and length of the 
molar row above 4.1 mm; tail only slightly bicolor; 
occurring in central and northeastern Brazil, in 
habitats associated with Cerrado and Caatinga veg-
etation (and related ecotones); 2n = 66, FN = 68 . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . Calomys expulses

6′. Breadth of palatal bridge above 4.26 mm; length of the 
orbital fossa below 9.6 and length of the molar row 
below 4.1 mm; tail sharply bicolored; occurring in 
southwestern Brazil, eastern and northeastern Bo-
livia, western Paraguay, and northeastern Argentina, 

remarks :  Water house (1837) described Calomys as 
a subgenus of Mus, designating bimaculatus Water house 
as the type species. Two years later, he (Water house 1839) 
defi ned Hesperomys, without specifying a type species, 
to contain New World muroid rodents with bunodont 
and brachydont teeth. Coues (1874:177) designated Mus 
(Calomys) bimaculatus Water house as the type species of 
Hespermys and, on the previous page, equated Calomys 
with Eligmodontia F. Cuvier. In his 1877 monograph on 
rodents, Coues (1877:43– 44) reiterated his selection of 
bimaculatus as the type of Hesperomys, again equated 
Calomys with Eligmodontia, and inexplicably asserted 
that Water house, in 1837, had “established the subge-
nus Calomys upon C. elegans” [= Eligmodontia elegans, 
a ju nior synonym of E. typus F. Cuvier]. Notwithstand-
ing this incorrect statement, Calomys Water house and 
Hesperomys Water house are based on the same type 
species (Mus bimaculatus), the former by Water houses’s 
unequivocal original designation (“Subgenus 4. Calo-
mys . . .  Type Mus (Calomys) bimaculatus;” Water house 
1837:21) and the latter by Coues’s equally uniquivocal 
subsequent designation (“we may properly therefore 
elect the latter [M. bimaculatus] as technically the type;” 
Coues 1874:177). The two names are, thus, objective 
genus- group synonyms and the older name Calomys 
Water house, 1837, assumes priority over Hesperomys 
Water house, 1839.

Two different studies have questioned the monophyly of 
Calomys, one using mtDNA sequences (Engel et al. 1998) 
and the other morphology (Steppan 1995). Various lines of 
evidence suggest that the claim by Engel et al. (1998) was 
based either on a misidentifi ed specimen or on a misread 
cryovial label (Mares and Braun 2000; Steppan and Sullivan 
2000); their hypothesis thus requires no additional comment. 
On the other hand, most characters suggested by Steppan 
(1995) to support a closer relationship between C. sorellus 
and other phyllotines instead of a monophyletic Calomys 
can arguably be considered polymorphic and/or symple-
siomorphic and thus do not support his hypothesis for the 
paraphyly of Calomys. Cladistic analyses of both mtDNA 
cytochrome-b (Salazar- Bravo et al. 2001; F. C. Almeida 
et al. 2007) and nucDNA IRBP sequences (Salazar- Bravo 
et al. 2013) have supported a monophyletic Calomys that 
includes Calomys sorellus.

KEY TO THE SPECIES OF CALOMYS:
1. Tail length always less than head and body length, tail 

less than 45% of total length; edges of supraorbital re-
gion divergent posteriorly and with distinct ledges in 
adults  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1′. Tail length variable, greater or less than 45% of total 
length; edges of interorbital region parallel or divergent 
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the Patagonian province of Santa Cruz; 2n = 38  . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Calomys musculinus

12′. Tail shorter than head plus body; dorsum brown; sides 
of interorbital region parallel; occurring at high eleva-
tions in the Andes of Peru and likely Bolivia; 2n = 62 or 
64 . . . . . . . . . . . . . . . . . . . . . . . . . . . .Calomys sorellus

Calomys boliviae (Thomas, 1901)
Bolivian Laucha

synonyms:
Eligmodontia callosa boliviae Thomas, 1901f:253; type lo-

cality “Rio Solocame, 67°W., 16°S. [La Paz,] Bolivia. Alti-
tude 1200 m.”

[Hesperomys callosus] boliviae: Thomas, 1916a:141, name 
combination

Hesperomys fecundus Thomas, 1926c:321; type locality 
“Tablada, 2000m,” Tarija, Bolivia.

Calomys callosus boliviae: Cabrera, 1961:477; name com-
bination.

Calomys boliviae: Musser and Carleton, 1993:696; fi rst use 
of current name combination.
description: Medium sized (mea sure ments for series 

of specimens from near the type locality in B. D. Patterson 
[1992b]). General color above grayish, more or less washed 
with dull yellowish turning richer toward rump; sides buffy 
and indistinctly separated from under surface by buffy line; 
under surface uniformly pale buff, with base of hairs slate 
colored; color of face like back but cheeks paler, similar 
to sides. Ears of medium size (18– 19 mm), thinly haired, 
covered internally by grayish hairs and externally by olive 
brown hairs, overall same color as head; inconspicuous whit-
ish postauricular patches noticeable, but no preauricular ear 
patch present. Arms and legs grayish white; hands and feet 
clear buffy white. Tail very fi nely scaled, fi nely haired, and 
bicolored, brown above and whiter below. Hindfeet short 
and narrow; plantar surface naked, except for heel; interdig-
ital pads small, hypothenar smaller than interdigital pads, 
thenar pad enlarged and narrow. Adult females from type 
locality in Yungas of La Paz department, Bolivia, with fi ve 
pairs of mammae; those from southern Bolivia (Tarija de-
partment) and Argentina with seven pairs, the increase per-
haps related to larger body size of latter populations (Olds 
1988). Gall bladder present ( J. Salazar- Bravo, pers. obs.), 
and four individuals examined by Steppan (1995) had 12 
thoracic, 7 lumbar, and about 25 caudal vertebrae.

Skull with straight lateral profi le; rostrum heavy and 
short, sides tapering gradually; nasals broad and slightly 
turned down at tip, overhanging and thus obscuring the in-
cisors when viewed from above. Dorsal margins of nasals 
not extending beyond suture junction of maxillary, fron-
tal, and lacrimal bones; lacrimals present but not especially 
enlarged. Interorbital region fl at, with sharp and posteri-

often associated with Chacoan vegetation (and human 
altered habitats); 2n = 50; FN = 66 . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Calomys callosus

7. Dorsal coloration cinnamon- brown; head paler than dor-
sum; 2n = 36 or 38, FN = 66. . . . . . . Calomys cerqueirai

7′. Dorsal coloration drab olive; head of the same color as 
the dorsum; 2n greater than 36 or 38 . . . . . . . . . . . . . 8

8. Ratio of length of molar row to greatest length of skull 
0.15 or below; occurs in nonfl ooded grasslands of the 
Argentinean Mesopotamian and enclaves of grassy veg-
etation and old fi elds of western Brazil, from Rondô-
nia in the north to Mato Grosso do Sul in the south; 
2n = 48; FN = 66  . . . . . . . . . . . . . . . . .Calomys callidus

8′. Ratio of length of molar row to greatest length of skull 
0.16 or above; occurs in central Brazil, in the upper basin 
of the Rio Araguaia; 2n = 46; FN = 66  . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Calomys tocantinsi

9. Tail shorter than 60 mm  . . . . . . . . . . . . . . . . . . . . . . 10
9′. Tail longer than 60 mm, may be equal to head and body 

length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
10. Dorsum bright buffy ochraceous; occurs in grasslands 

and other nonforested habitats, below 700 m, often on 
sandy soils in northern, mainland Venezuela and Co-
lombia, and on the islands of Curaçao and Aruba  . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . .Calomys hummelincki

10′. Dorsum yellow- brown, gray or buffy; occurs in the 
grasslands and other nonforested habitats (0 to 4,600 m) 
south of the Equator. . . . . . . . . . . . . . . . . . . . . . . . . 11

11. Dorsal pelage marbled in appearance, fl uffy; hairs 
of venter gray based; tail whitish or pale gray (not 
distinctly bicolor), very short, less than 55% of 
head plus body length; rostrum narrow; maxillary 
toothrow longer than 3.2 mm; occurring at elevations 
above 2,500 m in the Andes of northern Argentina, 
extreme northeast Chile, the central plateau of Bolivia 
and the southern half of the Altiplano of Peru  . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Calomys lepidus

11′. Dorsal pelage not marbled, short hairs; venter white; 
tail bicolored, more than one- half of head plus body 
length; rostrum not narrowed; maxillary toothrow 
shorter than 3.3 mm; occurring in grasslands and for-
est fringes up to 950 m in Argentina, Paraguay, south-
east Bolivia, Uruguay, and southern Brazil. . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Calomys laucha

12. Tail approximately equal to head plus body length; 
dorsum golden brown lined with black hairs; sides of 
interorbital region divergent posteriorly; occurring at 
moderate to high elevations (2,000 to 3,500 m) in the 
eastern slopes of the southern Bolivian and northern Ar-
gentinean Andes as well as lowlands below 1,000 m in 
the dry Chaco of Paraguay and the Pampas and agricul-
tural landscapes of central Argentina, south to at least 
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selected localit ies  (Map 255): ARGENTINA: 
Jujuy, Santa Bárbara (M. M. Díaz and Barquez 2007), on 
Hwy 9 at border with Salta, at campground on the way to 
El Carmen (M. M. Díaz and Barquez 2007); Salta, 48.8 km 
NW of junction of Rtes 50 and 18, on road to Isla de Ca-
ñas, sobre Rte 18 (OMNH 35262), 5 km WSW of Pulares 
(OMNH 35260); Santiago del Estero, Virgen del Valle picnic 
area on Hwy 64 (Dragoo et al. 2003); Tucumán, Faimalla 
(De Catalfo and Wainberg 1974). BOLIVIA: 2 km E of 
Chuhuayacu (Salazar- Bravo, Dragoo et al. 2002), Horcas, 
80 km SE of Sucre (S. Anderson 1997), 2 km SE of Mon-
teagudo (Salazar- Bravo et al. 2001); Cochabamba, ca. 2 km 
NW of Peña Blanca (S. Anderson 1997); La Paz, 1 mi W 
of Puerto Linares (S. Anderson 1997), Río Solocame (type 
locality of Eligmodontia callosa boliviae Thomas); Tarija, 
3 km WNW of Caraparí (Salazar- Bravo, Dragoo et al. 2002), 
4 km by road N of Cuyambuyo, Fábrica de Papel (UMMZ 
156322), Porvenir (Salazar- Bravo, Dragoo et al. 2002), 1 km 
E of Tucumilla (Salazar- Bravo, Dragoo et al. 2002).

subspecies :  Calomys boliviae is monotypic, al-
though southern populations (to which the name fecundus 
Thomas would apply) are somewhat larger in body size 
than northern samples that represent the nominotypical 
form.

natural history:  This species has been trapped 
in diverse habitats, ranging from the Yungas and Chaco 
(M. M. Díaz and Barquez 2007) to humid Puna ( Jayat, Or-
tiz, and Miotti 2008), to old fi elds and cultivated areas ( J. 
Salazar- Bravo, pers. obs.) in central Bolivia and northern 
Argentina. Little is known about its ecol ogy in Bolivia (S. 
Anderson 1997), but Barquez et al. (1991), M. M. Díaz 
et al. (2000), and M. M. Díaz and Barquez (2007) pro-
vided data on Argentina populations. Pregnant females 
(one with 10 embryos) or enlarged nipples  were captured 
toward the end of the summer (February) in Jujuy, with 
scrotal males caught in February and May and young in-
dividuals trapped from April to August (M. M. Díaz and 
Barquez 2007). In the Yungas of La Paz, Bolivia, individu-
als serve as a reservoir for Leishmania ( J. Vargas Matos, 
pers. comm.). Archeological samples probably assignable 
to this species  were described from Ruinas Jesuíticas de 
San José de Lules in Tucumán province, Argentina, and 
dated to about 350 to 150 ybp (P. E. Ortiz et al. 2011b).

remarks :  Both the geographic and taxonomic limits 
of this species require further work. Originally described as 
a species of Eligmodontia, boliviae was reassigned to Hes-
peromys (viewed was equivalent to Calomys) by Thomas 
(1916a). Since then, the status of C. boliviae has fl uctuated 
repeatedly from a subspecies of Calomys callosus (Hersh-
kovitz 1962) or Calomys venustus (Olds 1988; S. Ander-
son 1997) to a valid species (Musser and Carleton 1993). 
Salazar- Bravo, Dragoo et al. (2002) and Dragoo et al. 

orly divergent frontal margins that produce supraorbital 
shelves in most adults. Coronal suture broadly U-shaped. 
Braincase relatively narrow, with temporal and lambdoi-
dal ridges present in very old individuals. Zygomatic plates 
broad, without zygomatic spines; zygomatic notches shal-
low. Zygomatic arches project forward and not very broad. 
Parietals with only small extensions onto squamosal; post-
glenoid foramen reduced with respect to subsquamosal 
fenestra. Incisive foramina long, extending past anterior 
roots of M1s; premaxillary pro cess occupies three- fourths 
of foraminal opening. Palate long and wide (sensu Hersh-
kovitz 1962); mesopterygoid fossa slightly wider than that 
in other species of large Calomys, with anterior portion 
slightly broader than remainder of fossa; median palatine 
pro cess lacking. Sphenopalatine vacuities present and well 
developed. Carotid circulation primitive (pattern 1 of Voss, 
1988). Alisphenoid strut absent.

Mandible with ascending portion of coronoid initiated 
below gum line of teeth; upper ridge of masseteric crest 
weakly developed, lower ridges well developed; capsular 
projection present but not prominent, located between base 
of coronoid pro cess and sigmoid notch; coronoid pro cess 
falciform, smaller than condyloid pro cess, unremarkable ex-
cept in younger individuals where it forms less acute angle 
with main axis of mandible than in older individuals.

Upper incisors opisthodont with bright orange enamel; 
upper molars crested (sensu Hershkovitz 1962), with la-
bial and lingual cusps of about same height, brachydont, 
and with cusps opposite in pattern. M1 subrectangular 
in outline with well- developed procingulum and antero-
median fl exus fused at base of cusp; hypofl exus and pro-
tofl exus broad and parallel, especially in older individu-
als; in younger individuals, protofl exus somewhat comma 
shaped; anterolabial style usually present as thickening 
of labial cingula but without trace of anterofl exus. M2 
square in outline; protofl exus present even old individu-
als; mesofl exus alternate to hypofl exus. M3 triangular 
and moderately reduced with respect to M2; hypofl exus 
evident; mesofl exus persists; protofl exus small but pres-
ent. Lower molars, like uppers, crested. Lower m1 with 
well- developed procingulum with anteromedian fl exid in 
some individuals (e.g., holotype), but in others this struc-
ture not easily seen; mesofl exid broad and deep, almost 
isolating the metaconid; protoconid and hypoconid sub-
triangular in outline; entoconid bulbous; and posterolo-
phid reduced. Lower m2 squared in outline, with well- 
developed fl exids, including protofl exid; m3 Z-shaped in 
outline, with mesofl exid and hypofl exid almost touching 
at midline.

distribution:  Calomys boliviae is known from the 
eastern slopes of the Andes, between ca. 600 and 2,700 m, 
from west- central Bolivia to northwestern Argentina.
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two of Olalla’s specimens had the fi eld identifi cation num-
ber AMO 334, one corresponding to Calomys boliviae, 
one to a specimen of Hylaeamys megacephalus; during the 
last steps of the editorial pro cess, the Hylaeamys skull was 
photographed by mistake (B. D. Patterson, pers. comm.).

De Catalfo and Wainberg (1974) and Salazar- Bravo, 
Dragoo et al. (2002) reported a karyotype with 2n = 54 
and FN = 66 for specimens from northern Argentina and 
southern Bolivia.

Calomys callidus (Thomas, 1916)
Crafty Vesper Mouse, Crafty Laucha, Reclusive Laucha

synonyms
Hesperomys venustus callidus Thomas, 1916b:182; type lo-

cality “Goya, Corrientes. 600’,” Argentina.
Calomys venustus callidus: Cabrera, 1961:481; name com-

bination.
Calomys callosus callosus: Hershkovitz, 1962:172; part; 

callidus treated as synonym.
Calomys callidus: Vitullo, Kajon, Percich, Zuleta, Merani, 

and Kravetz, 1984:486; fi rst use of current name com-
bination.
description:  One of large species; pelage short and 

appressed, dorsal coloration grayish, buffy wash on fl anks, 
and venter pale gray (hairs slaty basally, white or grayish 
terminally). Ears large, with brown inner and black outer 
surfaces; inconspicuous postauricular patch present. Tail 
shorter than head and body, thinly haired, bicolored (pale 
brownish above and grayish white on sides and below), 
and without tuft of hair at tip. Mammae usually number 
10 (Thomas 1916b).

Skull robust, slightly bowed in lateral profi le, and with 
its greatest length averaging 25 mm in females and 26.7 mm 
in males (Bonvicino et al. 2010). Interorbital region fl at, 
posteriorly divergent, and with sharp supraorbital edges 
that continue as visible temporal crests. Nasals with rag-
gedy posterior margins; do not extend dorsally beyond 
triple- point suture between maxillary, frontal, and lacri-
mal. Zygomatic plates with straight dorsal edges, without 
zygomatic spines, posterior margins anterior to alveoli of 
M1s; zygomatic notches moderately narrow but deep. In-
cisive foramina long, extending between protocones of 
both M1s. Mesopterygoid fossa with squared anterior 
border that does not reach alveoli of M3s; sphenopalatine 
vacuities present. Alisphenoid strut absent. Upper incisors 
orthodont, with bright orange enamel band. Upper molar 
series parallel, with teeth terraced. M1 divided by shallow 
groove, M2 squared, and M3 small and rounded. Mandible 
strong; capsular projection straight and located ventral to 
coronoid pro cess.

No information available on axial elements of skeleton 
or soft anatomical structures.

(2003), based on molecular characters (analyses of mtDNA 
D-loop and cytochrome-b sequences and AFLP fragments) 
and chromosomal data, recognized Calomys fecundus as 
a valid species but  were unable to comment of the status 
of Calomys boliviae because of the lack of available mate-
rial. Subsequently, Salazar- Bravo et al. (2003) suggested that 
boliviae Thomas might be a se nior synonym of fecundus
Thomas, a position earlier advocated by Musser and Car-
leton (1993) and subsequently supported by M. M. Díaz 
et al. (2006) and M. M. Díaz and Barquez (2007). Although 
I follow this hypothesis herein, I stress that the studies ad-
vocated by both Salazar- Bravo et al. (2003) and Musser and 
Carleton (2005) have yet to be conducted, so the taxonomic 
composition of C. boliviae should be viewed with caution.

B. D. Patterson (1992b) reported mea sure ments of 23 
specimens of C. boliviae from the Bolivian department of 
La Paz under the name of C. venustus. His series of speci-
mens  were part of a lot collected by Alfonso Olalla and 
sold to the Royal Natural History Museum in Stockholm 
in the late 1930s or early 1940s. Although all the mea sure-
ments are those of adult Calomys boliviae, the fi gured skull 
said to be a representative of the species (his Fig. 11) is not; 

Map 255    Selected localities for Calomys boliviae (●). Contour line = 2,000 m.
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Scapteromys modestus (Miranda- Ribeiro 1914) was de-
scribed from Caceres in the Brazilian state of Mato Grosso 
based on two young adult specimens. In the original de-
scription, Miranda- Ribeiro compared his two samples to 
Scapteromys labiosus [= Bibimys labiosus], Oryzomys [=
Oligoryzomys] longicaudatus, and Mus musculus, but con-
cluded that they deserved specifi c status. Since the origi-
nal description, the identity of these animals has only been 
cursorily examined: Winge (1941:145) commented on the 
quality of the “indistinct photographs of the skull” yet did 
not hesitate to suggest that this form may be a synonym 
of “Hesperomys expulsus” [= Calomys expulsus]. Hersh-
kovitz (1966:97) likewise noted that “judg[ing] from the 
published fi gure of its skull ‘. . . .  S. modestus’ corresponds 
to Calomys callosus.” Neither Winge nor Hershkovitz, 
however, examined any of Miranda- Ribeiro’s specimens 
before assigning them to Calomys. To compound the prob-
lem, Avila- Pires (1968) in effect synonymized Scapteromys 
modestus with [Oligoryzomys] utiaritensis, a species re-
cently shown to be a valid form of Oligoryzomys (Agrel-
los et al. 2012). The two specimens of S. modestus are 
not members of Scapteromys, Bibimys, Mus, or Oligory-
zomys and indeed belong to the genus Calomys (U. F. J. 
Pardiñas, pers. comm.; M. Weksler, pers. comm.). Fur-
thermore, morphological characters (e.g., the lack of ali-
sphenoid struts) and morphometric data ( J. A. Oliveira, 
pers. comm.) indicate that these specimens belong to either 
Calomys callosus or Calomys callidus. Regrettably, nowa-
days the only useful marker to separate these two species 

distribution:  Calomys callidus occurs in grass-
lands and grassland/monte ecotone of the Mesopotamian 
alluvial system of Argentina as well as in enclaves of grassy 
vegetation and old fi elds of western Brazil, from Rondônia 
in the north to Mato Grosso do Sul in the south.

selected localit ies  (Map 256): ARGENTINA: 
Chaco, Parque Nacional “Chaco” (Vitullo et al. 1984); 
Corrientes, Estancia San Juan Poriahú (Lareschi et al. 
2005), Goya (type locality of Hesperomys venustus cal-
lidus Thomas); Entre Rios, Parque Nacional “El Palmar” 
(Vitullo et al. 1984), Diamante (Massa 2010), Puerto Ruiz 
(Massa 2010). BRAZIL: Matto Grosso, Barão de Melgaço 
(Bonvicino et al. 2010), Campo Novo do Parecis (Bonvi-
cino et al. 2010); Matto Grosso do Sul, Municipalities of 
Dois Irmãos de Buriti and Terenos (Caceres et al. 2011); 
Rondônia, Pimienta Bueno (Mattevi et al. 2005).

subspecies :  Calomys callidus is monotypic.
natural history:  Little is known about the ecol-

ogy of this species; apparently, it prefers microhabitats 
with nonfl ooded, tall grass in areas of the Argentinean 
Mesopotamia. Smaller- sized individuals are preferentially 
taken in pitfall traps in Brazil (Caceres et al. 2011). Massa 
(2010) found signs of Barn Owl (Tyto alba) predation over 
C. callidus in almost 60% of the localities she studied in 
southern Entre Rios province (Argentina). V. L. Hodara 
et al. (1994) reported on blood, serum, and urine chem-
istry while Percich and Hodara (1990) examined growth 
and development.

remarks :  Both taxonomic and geographic limits of 
C. callidus, especially with respect to its relationship to C. 
callosus, require attention. J. R. Contreras et al. (2003) 
suggested that callidus Thomas may be a synonym of C. 
callosus (Rengger), since specimens from 60 km S Pilar 
(near the type locality of Calomys callosus, as amended by 
J. R. Contreras 1992) had a chromosomal complement of 
2n = 48, FN = 70, similar to the 2n = 48, FN = 68 for speci-
mens examined from Entre Ríos and assigned to C. callidus 
(Vitullo et al. 1984). Support for this argument included 
the apparent restriction of the 2n = 48 cytotype of Calomys 
to Argentinean Mesopotamia (e.g., Entre Ríos province). 
However, recent studies have reported populations of large 
Calomys with a 2n = 48, but with an FN = 66 from western 
Brazil (Mattevi et al. 2005; Bonvicino et al. 2010), suggest-
ing that C. callidus is present throughout eastern Paraguay 
and into western Brazil. One implication of the linkage of 
callidus to callosus would be that the widely distributed, 
large, and lowland mice with 2n = 50, for which the name 
C. callosus is now used (e.g., Bonvicino et al. 2010; see 
that account) would require a new name combination, as 
this taxon represents an in de pen dent monophyletic clade 
(Salazar- Bravo, Dragoo et al. 2002). This taxonomic hy-
pothesis requires work beyond the scope of this volume. Map 256    Selected localities for Calomys callidus (●). Contour line = 2,000 m.
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brown above and whitish below. Ears small (range: 16 to 
19 mm), rounded and lightly haired; pale- colored postau-
ricular patches present. Both forefeet and hindfeet white 
above, with whitish ungual tufts; hindfeet narrow. Mam-
mae count 10 to 14.

Skull strongly built, dorsal aspect fl at in lateral profi le, 
with short rostrum and deep zygomatic notches. Anterior 
edges of zygomatic plates slightly concave, delimiting small 
zygomatic spines; posterior borders terminate anterior 
to frontal plane of M1s. Borders of supraorbital region 
of skull divergent posteriorly, strongly beaded, and form 
broad ledges in fully mature individuals; midfrontal width 
always greater than maximum width of rostrum. Interpari-
etal well developed. Zygomatic arches converge anteriorly. 
Alisphenoid strut absent. Incisive foramina long, reach-
ing protocones of M1s, but with anterior part narrower 
than posterior. Palate short, somewhat narrow, and rugose, 
with conspicuous palatine foramina and deep posterolat-
eral pits. Bullae triangular in shape, their bony tubes long 
and narrow. Middle lacerate foramen large, and foramen 
ovale small but distinct. Mesopterygoid fossa parallel 
sided, with anterior border not reaching line connecting 
posterior edges of M3s; sphenopalatine vacuities present. 
Upper incisors orthodont, each fronted by orange enamel. 
Main cusps of molars alternate in anteroposterior position, 
with molars bileveled. M1 with deeply divided anterocone, 
and no sign of anterolabial style or anterofl exus. Bonvicino 
et al. (2010) provided external and cranial mea sure ments.

Modal counts of thoracic, lumbar, and caudal vertebrae 
12, 7, and 22– 25, respectively (Steppan 1995). Gall blad-
der present (Voss 1991a); Hooper and Musser (1964) de-
scribed male phallus of specimen from Matto Grosso; and 
Voss and Linzey (1981) detailed morphology of male ac-
cessory glands from Paraguayan specimens.

distribution:  As herein understood C. callosus oc-
curs from northern Argentina, throughout Paraguay, east-
ern and northeastern Bolivia, and western Brazil.

selected localit ies  (Map 257): ARGENTINA: 
Corrientes, Pilar ( J. R. Contreras et al. 2003); Formosa, 
13 km S of Clorinda (Pardiñas and Teta 2005), Reserva El 
Bagual (Pardiñas and Teta 2005); Salta, Aguaray (M. M. 
Díaz et al. 2000), 31 km SSW of Dragones, along Río Ber-
mejo (M. M. Díaz et al. 2000); Santiago del Estero, San 
Antonio (MACN 17612); Tucumán, Concepción (MACN 
997– 34). BOLIVIA: El Beni, Nueva Calama (S. Anderson 
1997), Mangal, 25 km NW of Exaltación (S. Anderson 
1997), El Consuelo (B. D. Patterson 1992b), San Ignacio 
(S. Anderson 1997); Santa Cruz, El Refugio, Parque Na-
cional Noel Kempff Mercado (Emmons et al. 2006), La 
Hoyada, 30 km S of Valle Grande (Bonvicino and Almeida 
2000), Las Cruces (Salazar- Bravo, Dragoo et al. 2002), 
San Ramón (Salazar- Bravo, Dragoo et al. 2002). BRAZIL: 

is the diploid chromosome count (see the Key), and obvi-
ously this information is not available for the specimens 
that Miranda- Ribeiro had on hand while describing S. 
modestus. On biogeographic and distribution grounds, it 
is plausible —or even likely— that modestus might be a se-
nior synonym of callidus, but data at hand are too limited 
to support this hypothesis strongly, especially as there is 
still much doubt regarding the position of C. callidus with 
respect to other species of lowland Calomys. For the pres-
ent, therefore, I treat modestus Miranda- Ribeiro as a no-
men dubium, and list it neither in the synonymies of either 
C. callidus or C. callosus.

While the position I advocate  here with respect to C. 
callidus and its relationships with other species of the ge-
nus is unsatisfactory, it is the most defensible hypothesis 
at present. What is required to clarify this systematic and 
taxonomic tangle is a multiloci, inclusive systematic work 
that includes topotypic material for callidus, boliviae, and 
close relatives of the other Brazilian, eastern Bolivian, and 
northern Argentinean forms of the genus.

Calomys callosus (Rengger, 1830)
Large Vesper Mouse, Big Laucha

synonyms:
Mus Callosus Rengger, 1830:231; type locality “am Ufer 

des Paraguaystromes, ungefähr unter dem sieben und 
zwanzigsten Breitengrade” [= on the banks of the Para-
guay river, below roughly 27°]; interpreted as “opposite 
mouth of Río Bermejo, Department of Villa del Pilar” 
by Hershkovitz (1962:172); amended by J. R. Contre-
ras (1992:2) to vicinity of Ciudad Pilar, Corrientes, 
Argentina.

Oryzomys callosus: Thomas, 1898i:3; name combination.
Hesperomys callosus: Thomas, 1916a:141; name combi-

nation.
Hesperomys muriculus Thomas, 1921l:623; type locality 

“San Antonio, Parapiti, on 20°S, about 250 km. south of 
Santa Cruz de la Sierra. Alt. 600 m,” Santa Cruz, Bolivia.

Calomys callosus: Cabrera, 1961:477; fi rst use of current 
name combination.

Calomys hildebrandii Enría, Mills, Bausch, Shieh, and 
Peters, 2011:453; nomen nudum.
description:  Medium sized (head and body length 

99– 122 mm; tail length 78– 110 mm; S. Anderson 1997) 
with long and moderately lax pelage (or short and ap-
pressed in wetter habitats). Upper parts of body ochra-
ceous to tawny and often with fi ne mixture of black or 
dark brown; rump and sides generally paler; weakly de-
fi ned ochraceous lateral band sometimes present; and 
venter whitish to gray, sometimes washed with buff, in-
dividual hairs dark gray at their bases. Eye- ring defi ned 
by buffy hairs sometimes evident. Tail bicolored, grayish 
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and chromosomally (2n = 50, FN = 66) indistinguishable 
from C. callosus, I treat them  here as members of the same 
species. Enría et al. (2011) referred to the Beni samples as 
Calomys hildebrandii, a nomen nudum because this taxon 
was not formally described in that paper, or elsewhere.

Calomys cerqueirai Bonvicino, Oliveira, 
and Gentile, 2010
Cerqueira’s Vesper Mouse, Rato- bolinha de Cerqueira

synonym:
Calomys cerqueirai Bonvicino, Oliveira, and Gentile, 2010: 

27; type locality “Margins of ‘Buraco do Cachorro’ 
stream, situated near the head of ‘Café’ stream, close to 
Capitaõ Andrade city center (19°04′35′′S, 41°52′30′′W), 
Capitaõ Andrade Municipality, state of Minas Gerais, 
Southeastern Brazil.”
description:  Medium sized (mean head and body 

length 99 mm, greatest length of skull 26 mm) with tails 
shorter than head and body (75– 87%), moderately long 
and narrow hindfeet, and small, rounded pinnae (16– 
18% of head and body length). Dorsal pelage soft and 
dense, colored cinnamon- brown overall; head paler than 
dorsum; the rostrum covered with yellow to ochraceous- 
tawny hairs; sides of body slightly paler than dorsum due 

Mato Grosso, Aquidauana (Bonvicino et al. 2010), Si-
brolândia (Bonvicino et al. 2010). PARAGUAY: Amambay, 
Parque Nacional Cerro Corá (Salazar- Bravo et al. 2001).

subspecies :  Calomys callosus is monotypic. The 
polytypic C. callosus envisioned by both Cabrera (1961) 
and Hershkovitz (1962) included taxa regarded as dis-
tinct species herein (e.g., boliviae Thomas and expulsus
Lund). Nevertheless, specimens from more humid locali-
ties (eastern Santa Cruz department, Bolivia and enclaves 
of Cerrado and Pantanal vegetation in Paraguay) are both 
smaller in size and darker in color, both dorsally and ven-
trally, than those from more xeric geographic areas.

natural history:  The natural history of the spe-
cies is entrenched in the morass that currently encom-
passes the taxonomy of the large body species of lowland 
Calomys. Because this species shares many morphologi-
cal characters with other sympatric and quasi- sympatric 
species, it is not always possible to ascertain in the pub-
lished literature which species was actually studied in the 
fi eld. Based on the reported localities recognized  here, the 
species occupies a range of habitats, from dry Chaco to 
grassy enclaves, secondary growth, and both old fi elds and 
agriculture- dominated landscapes (Myers 1982). For ex-
ample, Yahnke (2006) found the species almost exclusively 
in agricultural habitats where pregnant females had an av-
erage of 6.25 embryos (N = 4, range: 4– 11) and  were cap-
tured in the months of May, August, and December. Reng-
ger (1830:232) noted that individuals  were found in pairs 
within burrows about a foot long and close to water. He 
saw them active during the day feeding on seeds and roots.

Calomys callosus was identifi ed as the reservoir for La-
tino virus (reviewed in Salazar- Bravo, Ruedas, and Yates 
2002) as well as the reservoir for Laguna Negra hantavirus 
(Levis et al. 2004).

remarks :  See Remarks under C. callidus for the pos-
sible relationship between these two species and possible 
assignment of modestus Miranda- Ribeiro. As currently un-
derstood, the karyotype of C. callosus is 2n = 50, FN = 66, 
and composed of nine pairs of metacentric, with one pair 
much smaller than the others, and 15 pairs of acrocentric 
autosomes, a large and metacentric X chromosome, and a 
small acrocentric Y chromosome. This karyotype is uni-
form in specimens from Bolivia (Salazar- Bravo, Dragoo 
et al. 2002) and Brazil (Bonvicino et al. 2010) and is identi-
cal to that reported for a specimen identifi ed as C.  fecundus
from Beni, Bolivia (Pearson and Patton 1976).

Molecular data (Salazar- Bravo, Dragoo et al. 2002) sug-
gest the presence of an undescribed taxon of Calomys in 
the Bolivian department of Beni; individuals of this form 
serve as reservoirs to Machupo arenavirus, the etiological 
agent of Bolivian hemorrhagic fever. Because individuals in 
these populations are morphologically, morphometrically, 

Map 257    Selected localities for Calomys callosus (●). Contour line = 2,000 m.



490 Mammals of South America

Colombi et al. (2011) reported a 2n = 36, FN = 66 animal 
from Nova Venécia, Espírito Santo, Brazil, that is probably 
best referred to C. cerqueirai, based both on karyotype and 
similarity in mtDNA cytochrome-b sequences. I refrain 
from accepting this assignment until a proper comparison 
of the voucher specimens provides confi rmation.

Calomys expulsus (Lund, 1840)
Caatinga Laucha, Rato- bolinha da Caatinga

synonyms:
Mus expulsus Lund, 1839a:233; nomen nudum.
Mus expulsus Lund, 1840b:50 [1841c:280]; type locality 

“Rio das Velhas’s Floddal,” Lagoa Santa, Minas Gerais, 
Brazil.

Mus [Hesperomys] expulsus: Wagner, 1843a:545; name 
combination.

Hesperomys expulsus: Burmeister, 1854:175; name com-
bination.

[Oryzomys] expulsus: E.- L. Trouessart, 1897:528; name 
combination.

[Zygodontomys] expulsus: E.- L. Trouessart, 1904:423; name 
combination.

Calomys expulsus: Cabrera, 1961:478; fi rst use of current 
name combination.

Calomys callosus expulsus: Hershkovitz, 1962:174; name 
combination.
description:  Size average for a large, lowland spe-

cies of genus (mean head and body length 99.7 ±14 mm in 

to reduction in black guard hairs; ventral pelage well de-
lineated from sides, covered with whitish hairs with gray 
bases. Pinnae internally covered by entirely orange hairs 
or hairs with long orange bands, and externally by sparse 
brownish hairs; postauricular patch of completely white 
hairs present. Forefeet and hindfeet covered dorsally with 
entirely white hairs; silvery ungual tufts present on dis-
tal phalanxes of digits II– V of the manus and digits I– V 
of pes. Tail sharply bicolored, with white hairs ventrally 
and dark hairs dorsally. Mammae count in adult females 
unknown.

Skull robust, with rostrum about 36% of greatest skull 
length and somewhat bowed lateral profi le. Interorbital re-
gion divergent posteriorly, with sharp supraorbital edges; 
interorbital breadth wider than length of upper molar row. 
Nasals with blunt posterior margins that do not extend 
beyond suture between maxillary, frontal, and lacrimal. Zy-
gomatic plates project slightly anteriorly, lacking any trace 
of zygomatic spines; zygomatic notches moderately deep 
and broad. Carotid circulation pattern primitive (pattern 
1, sensu Voss 1988). Incisive foramina longer than upper 
molar row and reach imaginary line across protofl exi of 
M1s. Mesopterygoid fossa with squared dorsal edge; does 
not reach alveoli of M3s. Sphenopalatine vacuities present. 
Alisphenoid strut absent.

Upper incisors opisthodont, and upper series (M1– 
M3) parallel. Shallow anteromedian fl exus in M1 divides 
anterocone into subequal anterolingual and anterolabial 
conules; M2 squared and M3 small and rounded. Man-
dible strongly built; capsular projection present as subtle 
elevation and located ventral to coronoid pro cess. No data 
available on axial elements of skeleton.

distribution:  Calomys cerqueirai is known only 
from riparian grasslands in southeastern Minas Gerais, 
Brazil.

selected localit ies  (Map 258): BRAZIL: Minas 
Gerais, Capitão Andrade (type locality of Calomys cer-
queirai Bonvicino, Oliveira, and Gentile), Lagoa Santa (F. 
C. Almeida et al. 2007).

subspecies :  Calomys cerqueirai is monotypic.
natural history:  Bonvicino et al. (2010) cap-

tured specimens of Calomys cerqueirai in rural areas along 
streams, in grassy vegetation, less than 2 m from stream 
margins. These authors recorded both tapeworms (Taenia
sp.) and nematodes (probably Hassalstrongylus epsilon) in 
individuals they trapped.

remarks :  F. C .  Almeida et al. (2007) referred to this 
species as Calomys sp. nov.

Chromosomes reported as 2n = 38 and FN = 66, with 15 
pairs of biarmed and three pairs of uniarmed autosomes 
for specimens of the type locality, and 2n = 36, FN = 66 
for specimens from Lagoa Santa (Bonvicino et al. 2010). 

Map 258    Selected localities for Calomys cerqueirai (●).
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tures conserved in m2, and m3 S-shaped and about 80% on 
size of m2.

distribution:  Calomys expulsus occurs throughout 
the Caatinga and Cerrado biomes, and ecotones between 
them, of the central “Planalto” region of Brazil, from the 
states of Tocantins and Piauí in the north and northeast 
to Bahia and Goiás in the south (Bonvicino, Oliveira, and 
D’Andrea 2008; Nascimento et al. 2011).

selected localit ies  (Map 259): BRAZIL: 
Bahia, Caetité (F. C. Almeida et al. 2007), Corentyne 
(F. C.  Almeida et al. 2007), Fazenda Jucurutu, Jaborandi 
(Bonvicino, Lima, and Almeida 2003), Ideate (Nasci-
mento et al. 2011); Goiás, Campo Alegre de Goiás (Nas-
cimento et al. 2011), Fazenda Flandeiras, 65 km SSW of 
Cavalcante (Bonvicino, Lima, and Almeida 2003), Fazenda 
Vão dos Bois (Bonvicino, Lima, and Almeida 2003), Ipa-
meri (Haag et al. 2007), Mambaí (Haag et al. 2007), Mi-
moso de Goiás (F. C. Almeida et al. 2007), Mineiros, Emas 
National Park (F. C. Almeida et al. 2007), Morro dos Ca-
beludos, Corumbá de Goiás (F. C. Almeida et al. 2007); 
Minas Gerais: Juramento (Nascimento et al. 2011); Piauí, 
Coronel José Dias (Nascimento et al. 2011), São João do 
Piauí (Bonvicino, Lima, and Almeida 2003); Tocantins, 
Buriti (Nascimento et al. 2011).

subspecies :  Calomys expulsus is monotypic. How-
ever, Nascimento et al. (2011) found patterns and levels of 
mtDNA sequence divergence supporting the Rio São Fran-
cisco as a biogeographic barrier to gene fl ow, thus marking 
the boundary between subpopulations that may warrant 
formal recognition.

natural history:  This species is practically indis-
tinguishable morphologically from three (perhaps four) 
congeners of large, lowland Calomys with which it may 
overlap substantially in central Brazil (but see Cordeiro- 
Estrela et al. 2006, who identifi ed size- free shape differ-
ences between this species and C. tocantinsi). Therefore, 
much of the older (e.g., Mello and Teixeira 1977) and some 
of the newer (e.g., R. A. L. Santos and Henriques 2010) 
published reports on the ecol ogy, population biology, and/
or epidemiology of the species are impossible to assign to 
C. expulsus or any other species with certainty. Nonethe-
less, in the last several years, various aspects of the biology 
of this species have been documented. For example, Ara-
ripe et al. (2006) studied and compared life- history char-
acteristics (fertility, growth, and rate of postnatal devel-
opment) in laboratory- raised populations. Hingst- Zaher 
et al. (2000) detailed changes in patterns of cranial shape 
through ontogeny. Predators include the Barn Owl (Tyto 
alba; Magrini and Facure 2008).

remarks :  The karyotype of C. expulsus is 2n = 66, 
FN = 68, with two pairs of biarmed and 30 uniarmed pairs 
(Bonvicino and Almeida 2000).

21 specimens from central Brazil; Bonvicino and Almeida 
2000); tail short, averaging about 74% of head and body 
length; upper parts of body yellowish to olive brown, fi nely 
streaked with black hairs; sides of body tawny, not as dark 
as dorsum, sharply countershaded relative to venter; no lat-
eral line separating side and ventral coloration; head same 
color as dorsum; venter covered with white- tipped but 
gray- based hairs throughout but completely white around 
chin. Moderate to well- developed eye- ring present. Forefeet 
and hindfeet covered dorsally with short, white hairs; claws 
tufted. Tail only weakly bicolored (Bonvicino et al. 2010), 
slightly darker above; ears average length for genus (ca. 
17 mm) and covered by darker hairs.

Skull with comparatively (but not statistically) shorter 
rostrum than other species of large bodied, lowland Calo-
mys, but with slightly narrower interorbital region (Bonvi-
cino et al. 2010) and more heavily bowed in lateral view. 
Nasals long, projecting beyond anterior plane of upper in-
cisors. Zygomatic plates broad, with slightly to markedly 
concave anterior margins; zygomatic spines comparatively 
more developed than in other species of lowland, large 
Calomys, even in young specimens; zygomatic notches 
broad and deeply excavated. Zygomatic arches conver-
gent anteriorly. Interorbital region with sharply squared 
and posteriorly divergent dorsolateral margins. Temporal 
crests relatively weak, but lambdoidal crest rather strongly 
developed, especially in older individuals. Incisive foram-
ina long, extending between M1s, and slender, with wid-
est point at about premaxillomaxillary suture. Palate long, 
without any special marks except for pair of palatine fo-
ramina and pair of deep posterolateral palatal pits. Me-
sopterygoid fossa slightly narrower at midpoint; anterior 
edge rounded or, in many cases, bullet shaped, and does 
not reach end of M3s; sphenopalatine vacuities well devel-
oped. Bullae of average size for genus. Alisphenoid strut 
absent. Mandible strongly built with relatively deep body; 
capsular projection present, slanted backward and located 
below sigmoid notch.

Upper incisors opisthodont; enamel bright orange. Mo-
lars robust, broad, and with principal cusps alternating. 
Maxillary toothrow averages about 4.06 mm (Bonvicino 
et al. 2010). Procingulum of M1 deeply divided by an-
teromedian fl exus; both parafl exus and metafl exus deep, 
bending backward; anterolabial style (sensu Hershkovitz 
1962) present but anterofl exus is not; protofl exus and hy-
pofl exus laterally oriented and straight; M2 about 70% 
size of M1, squared, and with well- developed parafl exus, 
metafl exus, and hypofl exus; M3 squared in profi le, with 
well- developed fl exi; many individuals have enamel island 
in middle of M3. Anteromedian fl exid of m1 undivided; 
cusps arranged in alternating pattern; entofl exid much 
smaller than either mesofl exid or hypofl exid; all labial struc-



492 Mammals of South America

orly but lacks ridges; interorbital breadth wider than length 
of upper molar row. Anterior border of zygomatic plates 
straight; zygomatic spines lacking; zygomatic notches 
broad but not deep. Incisive foramina longer than molar 
series and extend posteriorly between M1 alveoli. Ante-
rior border of mesopterygoid fossa squared and does not 
reach alveoli of M3s; sphenopalatine vacuities present; and 
parapterygoid fossae fl at and often lightly perforated. Ali-
sphenoid strut absent (Olds 1988). Tympanic bullae small.

Mandible delicate, with body relatively shallow; capsu-
lar projection conspicuous but not well developed, located 
at dorsal base of the sigmoid notch. Upper incisors ortho-
dont with enamel deep orange in color. Molar rows paral-
lel and teeth delicate, narrow, and with principal cusps al-
ternating along anteroposterior axis of toothrow, which is 
<3.3 mm in length (Olds 1988). M1 with anterocone deeply 
divided by anteromedian fl exus, defi ning anterolingual and 
anterolabial conules of unequal size, the latter larger; an-
teromedian style rarely present (<10%; Olds 1988); M2 
about 60% size of M1, with well- developed anterocone; 
M3 small (ca. 70% of M2), circular, and with parafl exus 
and mesofl exus evident in young individuals, but no hy-
pofl exus; in older individuals, all fl exi of M3 tend to be 
lost. First lower molar with deep anteromedian fl exid; m2 
about 75% of m1; and m3 with Z-shaped occlusal surface.

Axial skeletal elements vary in number. Steppan (1995) 
recorded fi ve individuals with 12 thoracic, 7 lumbar, and 
21 to 23 caudal vertebrates, two individuals with 12 tho-
racic, 6 lumbar and 21– 22 caudal, and one individual with 
13 thoracic and 6 lumbar but without information on the 
number of caudal elements. Pérez- Zapata et al. (1987) 
described sperm morphology and compared it to that of 
Calomys laucha.

distribution:  Calomys hummelincki occurs in 
grasslands and other nonforested habitats (below 700 m) 
on sandy soils in northern Venezuela and Colombia, and 
on the islands of Curaçao and Aruba. Eshelman and Mor-
gan (1985) reported this species in Pleistocene deposits 
from Tobago, where it is unknown in the Recent fauna.

selected localit ies  (Map 260): CA RIB BE AN 
NETHERLANDS: Aruba, Sero Blanco (Bergmans 2011); 
Curaçao, Klein Santa Marta (type locality of Baiomys 
hummelincki Husson). COLOMBIA: La Guajira, Cabo 
de la Vela, Arroyo Cerrejón, Cerro Pilón de Azucar (ICN 
19177). VENEZUELA: Anzoátegui, El Merey (A. M. G. 
Martino et al. 2002); Apure, Puerto Paez (A. M. G. Mar-
tino et al. 2002), Río Cinaruco, 38 km NNW of Puerto 
Paez (Handley 1976); Bolívar, Sipao (A. M. G. Martino 
et al. 2002); Falcón, Isiro (Salazar- Bravo et al. 2001); 
Lara, Curarigua (A. M. G. Martino et al. 2002); Monagas, 
55 km SSE of Hato Mata de Bejuco (Handley 1976), 8 km 
NNW of Los Barrancos (KU 135126); Zulia, near Cojoro, 

Calomys hummmelincki (Husson, 1960)
Hummelinck’s Vesper Mouse, Hummelinck’s Laucha, 
Dwergwitvoetmuis

synonyms:
Baiomys hummelincki Husson, 1960:34; type locality “Klein 

Santa Martha, N.W. Curaçao, Netherlands Antilles 
[now = Ca rib be an Netherlands].”

Calomys hummelincki: Handley, 1976:53; fi rst use of cur-
rent name combination.
description:  Small (head and body length 55 mm 

or less) with soft and silky pelage often brightly colored 
ochraceous- buff, and traversed mid- dorsally by band 
of hairs varying from buffy brown to dark brown. Sides 
colored sandy orange and clearly marked from venter by 
ochraceous line; venter white, but individual hairs (except 
those from throat and chin) gray based with white tips. 
Mystacial vibrissae short. Buffy preauricular and pale 
white postauricular patches present. Forefeet and hind-
feet white above;  soles of hindfeet naked, with six small 
plantar pads. Tail weakly bicolored, averaging <35% of 
total length (Olds 1988), pale above, lighter below, and 
terminates in short pencil (Husson 1960). Four pairs of 
mammae.

Skull small but robust (mean greatest length 20.87 ±
0.54 mm s.d.; Olds 1988), and fl at in lateral profi le; ros-
trum relatively short but nasals still obscure incisors when 
viewed from above; supraorbital region divergent posteri-

Map 259    Selected localities for Calomys expulsus (●).
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range was 4,100 m2 for males and 713 m2 females, and a 
bimodal polyestrous cycle with youngsters was present in 
early January and late August, indicating births at the end 
December and middle of August.

remarks :  Pérez- Zapata et al. (1987) reported a 
karyotype with 2n = 60 and FN = 64. A. M. G. Martino 
and Capanna (2002) provided data on differential stain-
ing and chromosomal banding patterns, demonstrating a 
close homology of chromosomal arms between this species 
and those of Calomys laucha as well as some marked dif-
ferences. A. M. G. Martino et al. (2000) inferred relatively 
low levels of gene fl ow among populations using protein 
electromorphic characters.

Calomys laucha (G. Fisher, 1814)
Small Vesper Mouse, Laucha Chica, Lauchita

synonyms:
Mus Laucha et Lauchita G. Fischer, 1814:71; the local com-

mon name cited by F. d’Azara (1801:102) for his “rat 
septieme ou rat laucha.”

[Mus] ? Laucha Illiger, 1815:108; nomen nudum.
M[us]. laucha Olfers, 1818:209; based on Azara’s (1801: 

102) “rat laucha”; type locality “Paraguay,” restricted to 
the “neighborhood of Asunción, Paraguay” (Hershkovitz 
1962:153).

Mus (?) dubius J. B. Fischer, 1829:326; type locality “Par-
aguaya,” amended by Pardiñas et al. (2007) to “Saõ 
Gabriel (30°19′S, 54°19′ W, 118 m, Rio Grande do Sul, 
Brazil); see Tate (1932c) for discussion of the applicabil-
ity of this name to the synonymy of C. laucha.

Mus bimaculatus Water house, 1837:18; type locality “Mal-
donado,” Maldonado, Uruguay.

Mus gracilipes Water house, 1837:19; type locality “Bahia 
Blanca,” Buenos Aires, Argentina.

Mus (Calomys) bimaculatus: Water house, 1837:21; name 
combination.

Mus (Calomys) gracilipes: Water house, 1837:21; name com-
bination.

Eligmodontia bimaculatus: Lesson, 1842:133; name com-
bination.

Eligmodontia gracilipes: Lesson, 1842:133; name combi-
nation.

H[esperomys]. laucha: Wagner, 1843a:543; name combi-
nation.

Mus pusillus Philippi and Landbeck, 1858:79; type locality 
“Valparaiso,” Valparaíso, Chile (see Osgood 1943b, for 
discussion of the applicability of this name to the syn-
onymy of C. laucha).

Hesperomys bimaculatus: Burmeister, 1861:415; name com-
bination.

Hesperomys [Calomys] bimaculatus: Burmeister, 1879: 225; 
name combination.

34 km NNE of Paraguaipoa (Handley 1976), confl uence of 
Río Lajas with El Palmar (EBRG 22817).

subspecies :  Calomys hummelincki is monotypic. 
However, the ventral pelage of some individuals from 
Aruba is completely white, lacking the gray- based hairs 
that are present in the holotype and other individuals from 
Curaçao and mainland populations (Husson 1960). More-
over, animals from Zulia and Guárico states on mainland 
Venezuela are darker and grayer on the dorsum, contrast-
ing with the yellowish or buffy coloration of populations 
from insular or more northern mainland, dryer habitats in 
Colombia and Venezuela. Finally, insular samples average 
slightly smaller but have broader interorbital regions than 
their mainland conspecifi cs (comparison of mea sure ments 
in Husson 1960 and Olds 1988).

natural history:  Calomys hummelincki was al-
ways trapped on the ground often associated with dry and/
or thorny forests and in localities below 700 m in eleva-
tion (Handley 1976). It is present but apparently rare in 
the diet of the Barn Owl (Tyto alba) in Curaçao (Debrot 
et al. 2001); in Aruba, C. hummelincki is a preyed upon 
by rattlesnakes (Goode et al. 1990), the Giant centipede 
(Scolopendra gigantea), and the American Kestrel (Falco 
sparverius) (Bekker 1999). Reproduction information is 
limited: Olds (1988) reported six pregnant females with 
two to fi ve embryos each (no collection date was provided) 
among specimens from Guárico state, Venezuela. One 
female with four embryos was captured in early August 
in Monagas state (EBRG 14946). Bekker (1999) studied 
Aruba populations and presented the most complete eco-
logical study to date. Estimates of abundance, averaged 
from 0.4 animals per 100 trap- nights,  were that the home 

Map 260    Selected localities for Calomys hummelincki (●). Contour line = 
2,000 m.
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squamosal, forming shallow defl ection at level of squamo-
sal zygomatic root in mature specimens; interparietal large 
for size of skull. Zygomatic plates broad, with upper free 
borders enclosing poorly developed zygomatic notches; no 
sign of zygomatic spines. Zygomatic arches delicate, not 
expanded and mostly parallel. Alisphenoid strut variably 
present. Hamular pro cess robust, dividing large subsqua-
mosal fenestra and relatively smaller postglenoid foramen. 
Incisive foramina broad and long, slightly surpassing an-
terior roots of M1s; premaxillary part of septum occupies 
about three- fourths length of foramina. Palate wide and 
long, rather fl at, with small posterolateral palatal pits on 
sides of mesopterygoid fossa. Mesopterygoid fossa wide for 
genus but never wider than parapterygoid fossae mea sured 
at same level, and with round anterior border; sphenopala-
tine vacuities small but present. Parapterygoid plates broad 
and excavated. Auditory bullae globular of medium size and 
with short and wide bony tubes.

Mandible delicate; masseteric crest forms well- developed 
knob, more evident in older individuals; capsular pro-
jection inconspicuous; coronoid pro cess long, narrow, 
strongly curved backward, and ends at plane higher than 
short and wide condyloid pro cess; angular pro cess short; 
sigmoid notch deep and well developed.

Upper incisors hyperopisthodont and faced with light 
orange enamel (Steppan 1995). Upper molars brachydont 
and small with respect to skull. M1 subrectangular in out-
line; procingulum well developed with anterocone deeply 
divided by anteromedian fl exus (in 77% of specimens; Olds 
1988); anteromedian style present (Olds 1988); mures lon-
gitudinally oriented; hypofl exus and protofl exus parallel; 
protocone and hypocone about same size; paracone and 
metacone subequal in size and both about 60% smaller than 
protocone and hypocone; small parastyle (and accompany-
ing anterofl exus) present (Steppan 1995); and hypofl exus 
narrow and laterally directed. M2 square in outline, trilo-
phodont, and about 60% smaller than M1; both anteroloph 
and mesoloph absent; mesofl exus opposite to hypofl exus 
present but very narrow; and posterofl exus small but pres-
ent (Olds 1988). M3 cylindroform, moderately reduced 
with respect to M2 (from 64– 67%; Olds 1988); hypo-
fl exus reduced; and mesofl exus persists as small fossette. 
Lower molars have their main cusps moderately alternat-
ing. Lower fi rst molar tetralophodont, with procingulum 
divided by anteromedian fl exid, small but present antero-
labial cingulum, transverse and well- developed protofl ex-
ids and hypofl exids opposite metaconid and entoconid, 
respectively, and with conspicuous posterolophid. Sec-
ond lower molar trilophodont, with large proto-, hypo-, 
meso-, and posterofl exids and well- developed posterolo-
phid. Third lower molar subtriangular in outline, with 
complex dental pattern (almost right- facing “w”), well- 

[Hesperomys (Calomys) laucha] gracilipes: E.- L. Trouessart, 
1880b:138; name combination.

[Hesperomys (Akodon)] pusillus: E.- L. Trouessart, 1880b: 
142; name combination.

H[esperomys]. (Calomys)] gracilipes: Thomas, 1884:449; 
name combination.

Oryzomys laucha: Thomas, 1897d:215; name combination.
[Akodon] pusillus: E.- L. Trouessart, 1897:538; name com-

bination.
[Eligmodontia] laucha: E.- L. Trouessart, 1904:428; name 

combination.
Eligmodontia laucha: Thomas, 1910a:242; name combi-

nation.
[Hesperomys] laucha: Thomas, 1916a:141; name combi-

nation.
[Hesperomys] gracilipes: Thomas, 1916a:141; name com-

bination.
Hesperomys laucha: Thomas, 1916b:182; name combi-

nation.
Akodon pusillus: Gyldenstolpe, 1932a:101; name combi-

nation.
Hesperomys bimaculatus bonariensis Osgood, 1933d:14; type 

locality “Torrecita, province of Buenos Aires, Argentina.”
Calomys laucha laucha: Hershkovitz, 1959b:339; fi rst use 

of current name combination.
Calomys dubius bonariensis: Cabrera, 1961:477; name com-

bination.
Calomys dubius dubius: Cabrera, 1961:477; name com-

bination.
description:  Smallest species in genus (mean to-

tal length 125 mm, greatest skull length 20.46 mm; Olds 
1988). Dorsal pelage gray mixed with brown to golden 
brown; in populations with grayer coloration, upper parts 
with marked concentration of blackish- tipped hairs form-
ing broad, dark dorsal band from forehead to rump; sides 
always paler but often with some mix of gray and brown 
hairs; buffy line often separates dorsal from ventral color-
ation; venter always washed with white; in some popula-
tions, chin and throat have fully white hairs. Buffy hair 
tufts occur anterior to ears in populations from drier habi-
tats, but all specimens throughout range have conspicu-
ous white postauricular patches. Tail bicolored, brown 
above, white below; short, no more than 43% of total 
body length. Mammae count in adult females 8– 10 (Olds 
1988).

Skull with straight lateral profi le; rostrum short and mod-
erately narrow, with sides tapering gradually; nasals narrow 
and projecting forward above incisors; lacrimals of moder-
ate size; interorbital region wide and posteriorly divergent 
but lacking supraorbital shelves or ridges; braincase large 
and rounded; temporal and lambdoidal ridges absent; 
parietals with small expansion onto lateral surface on 



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 495

1988). Osgood (1933d) described Hesperomys bimacula-
tus bonariensis from samples of C. laucha from around 
Buenos Aires and based on the smaller size and “some-
what darker- colored” phenotypes; he also commented on 
the variability observed in the amount of white hairs on 
ventral surfaces of this and other species, suggesting that 
this character was variable and likely of little taxonomic 
value.

Based on the patterns of pelage coloration, the ratio of 
tail to total length, the proportion of white hairs in the ven-
ter, and the presence/absence of alisphenoid strut in indi-
viduals per population, Olds (1988) recognized two species 
of Calomys within our current understanding of Calomys 
laucha. She used the name C. bimaculatus for populations 
of small bodied Calomys from Uruguay, southern Brazil, 
and various localities in Buenos Aires province (e.g., Tor-
recitas) based on her observation that this form tended to 
have a dorsal pelage coloration that was overall grayer, of-
ten with a darker band of black hairs from the muzzle to 
the base of the tail, and white hairs on the venter restricted 
to the chin and throat; one of the 12 specimens she ex-
amined of this form had an alisphenoid strut. Olds (1988) 
restricted the name C. laucha for populations from dry 
biotopes from south central Bolivia, north and northeast-
ern Argentina, and western Paraguay. These populations 
are characterized by having golden- brown dorsal and fully 
white ventral colorations (including chins and throats); in 
addition about 91% of the 35 animals she examined had 
alisphenoid struts. However, craniodental dimensions of 
the two taxa Old’s recognized overlapped extensively in 
multivariate space.

Recent work on captive populations of C. laucha have 
elegantly demonstrated that pelage color change in this 
species is controlled by an endogenous circannual rhythm 
wherein individuals molt from an orange- colored pelage 
during summer to a dark gray color during winter (C. R. 
Camargo et al. 2006). The hypothesis, therefore, is that 
populations living in warmer, dryer biotopes of Argentina, 
Bolivia, Paraguay, and parts of Brazil have golden- brown 
pelage similar to that of the summer pelage of populations 
living in more seasonal environments on Uruguay, Argen-
tina, and southernmost Brazil.

Despite apparent marked geographic variation in some 
external phenotypic characters, divergence in mtDNA 
cytochrome-b gene sequences from Bolivian, Paraguayan, 
Argentinean, and Brazilian populations indicate a pattern 
of ge ne tic structure coincident with isolation by distance 
(R. González- Ittig, pers. comm.).

natural history:  The natural history of this spe-
cies is relatively well known (e.g., Kravetz, Busch et al. 
1981; Kravetz, Manjon et al. 1981; Mills, Ellis, McKee, 
Maiztegui, and Childs 1991; K. Hodara et al. 1997; Bilenca 

developed hypofl exid opposite small entoconid, and also 
with well- developed posterolophid.

Axial skeleton composed of 13 thoracic, 6 lumbar, 
and 21– 23 caudal vertebrae (Steppan 1995). Stomach 
unilocular- hemiglandular (Carleton 1973). Only one pair of 
preputial glands present among male accessory reproductive 
glands (Voss and Linzey 1981). E. R. S. Roldán et al. (1985) 
described sperm structure.

distribution:  Calomys laucha inhabits grasslands 
and forest fringes (up to an elevation of 950 m) in Ar-
gentina, Paraguay, southeastern Bolivia, northeastern Ar-
gentina, Uruguay, and east into Rio Grande do Sul state, 
Brazil. Unverifi ed rec ords may extend the range to Paraná 
state, Brazil (L. T. M. D. Souza et al. 2002). Several au-
thors have suggested that C. laucha (like Calomys muscu-
linus) may have increased in abundance and expanded its 
range to otherwise forest wetlands and agricultural fi elds 
and adjacent habitats (e.g., in Misiones province, Argen-
tina) only in the last few centuries, likely as a direct result 
of anthropogenic infl uences (Pardiñas et al. 2000; Pardiñas 
and Teta 2005; P. E. Ortiz et al. 2011b). Fossils assigned to 
Calomys cf. laucha  were reported from the late Pliocene– 
early Pleistocene and the Holocene of southern Bolivia 
(Hoffstetter 1986; Pardiñas and Galliari 1998c) and from 
the same time period in northern Argentina (Pardiñas et al. 
2002).

selected localit ies  (Map 261): ARGENTINA: 
Buenos Aires, Bahia Blanca (Water house 1837), José C. 
Paz (Massoia et al.1968), near Otamendi (MSU 19000), 
30 road km SW of La Plata, Punta Blanca (UMBW 72276); 
Córdoba, Colonia Tirolesa (TTU 32992); Jujuy, Yuto 
(AMNH 167856); Misiones, Candelaria, Río Yabebyrí 
(CFA 9551), Oberá, Campo Viera (CFA 10052); Río Ne-
gro, Chimpay (Hershkovitz 1962), Villa Regina (MACN 
14584); Salta, Corralito (TTU 32996); San Luis, Naschel 
(TTU 32997); Santiago del Estero, Lavelle (TTU 32998). 
BOLIVIA: Santa Cruz, Boyuibe, near Camiri (S. Anderson 
1997), Cerro Colorado (S. Anderson 1997); Tarija, 8 km S 
and 10 km E of Villa Montes (S. Anderson 1997). BRAZIL: 
Rio Grande do Sul, Faxinalzinho (Badzinski et al. 2012), 
Fazenda Marcelina (A. O. Rosa and Vieira 2010), Praia 
do Cassino (C. R. Camargo et al. 2006). PARAGUAY: 
Boquerón, Parque Nacional Teniente Enciso (TK 67304); 
Canendiyú, Estancia Salazar, Río Verde (TK 66816); 
Ñeembucú, Estancia San Felipe (TK 61623). URUGUAY: 
Maldonado, Maldonado (type locality of Mus bimaculatus 
Water house).

subspecies :  Geo graph i cal variation is extensive in 
pelage coloration (Water house 1837; Osgood 1933d), 
diploid chromosomal counts (Brum Zorrilla et al. 1990), 
the proportion of individuals with an alisphenoid struts in 
samples (Olds 1988), and the number of mammae (Olds 



496 Mammals of South America

Olds (1988) suggested the presence of Calomys laucha 
in the Brazilian state of Mato Grosso, based on a speci-
men collected by Leo Miller in 1914 at Utiarity on the Rio 
Papagaio during the Roo se velt Brazilian Expedition. The 
specimen in question (AMNH 37543) was originally iden-
tifi ed as Oryzomys (Oligoryzomys) microtis and at some 
later unknown date reidentifi ed as Calomys laucha (as can 
be seen on the museum cata logue entry for the specimen). 
Currently, there are no rec ords of this species in the states 
of Rondônia, Mato Grosso, or Mato Grosso do Sul in Bra-
zil, even at localities where longitudinal trapping programs 
(with both live and pitfall traps) have been conducted (e.g., 
Cáceres et al. 2010; Cáceres et al. 2011; Mallmann et al. 
2011). Furthermore, the species has not been recorded at 
Bolivian localities near the Brazilian border (e.g., Emmons 
et al. 2006), where a similar composition of small mam-
mal fauna to that of Utiarity is currently found, and where 
equally long- term studies have taken place. A parsimoni-
ous explanation is that AMNH 37543 represents another 
species of Calomys, most likely Calomys tener, a species 
found in other inventories in Mato Grosso and Matto 
Grosso do Sul (Cáceres et al. 2008) that shares a handful 
of morphological and morphometric characteristics with 
C. laucha.

Thomas (1898h) reported Eligmodontia gracilipes 
(a ju nior synonym of Calomys laucha) from near Raw-
son in the Patagonian province of Chubut; this report 
was based on two specimens collected in 1878 by Henry 
Durnford, who explored and collected along the basin 
of the Chubut River between 1876 and 1878 (Durnford 
1878). Discussing the identity of the two specimens, 
Thomas clearly assigned them to the same species rep-
resented by “Azara’s Laucha” (Calomys laucha). Based 
on the fact that there are no confi rmed rec ords of Calo-
mys laucha south of the Río Colorado in Patagonia— 
but those of C. musculinus are abundant (Pardiñas, Teta, 
D’Elía, and Lessa 2011)— and that Thomas did not rec-
ognize (and would eventually describe) musculinus as a 
biological entity distinct from laucha until 13 years after 
his 1898 publication, it is safe to assume that the speci-
mens trapped by Durnford in March 1878 are early rec-
ords of C. musculinus in Patagonia. Steppan (1995: 104) 
reidentifi ed as C. laucha two specimens from Chimay 
(Rio Negro province, south of the Colorado River) origi-
nally assigned to C. murillus (= C. musculinus) by Olds 
(1988). I disagree with Steppan’s reidentifi cation; in fact, 
extensive and intensive studies by U. F. J. Pardiñas and 
collaborators over the last de cade indicate that currently 
Calomys laucha does not range south of the Río Col-
orado. The only species of Calomys found in northern 
Patagonia, at least since the late Holocene, is Calomys 
musculinus (Udrizar Sauthier 2009).

and Kravetz 1999; Yahnke 2006; Courtalon and Busch 
2010). In the grassland of Buenos Aires province, Mills, 
Ellis, McKee, Maiztegui, and Childs (1991) reported a 
seasonal pattern of population fl uctuation with high den-
sities in the summer and autumn, declining to almost nil 
during winter months and expanding again in the spring. 
Individuals  were more abundant in the center rather than 
along the edges of fi eld, possibly due to competition with 
Akodon azarae (Courtalon and Busch 2010). In the Ar-
gentinean Pampas, C. laucha preferentially occupied 
cornfi elds in current agricultural production, in contrast 
with sympatric C. musculinus, which was present only in 
adjacent old fi elds (Villafañe et al. 1992). In the Chaco re-
gion of central Paraguay, Calomys laucha was trapped in 
pastures, cropland, thorn scrub, and thorn forest, being 
most abundant in the fi rst three types of habitats; it was 
more highly associated with less herbaceous ground cover 
than other small mammal species (Yahnke 2006). Repro-
duction is seasonal, occurring from September to May in 
east- central Argentina (Mills, Ellis, McKee et al.1992) 
and from April to August in the central Chaco (Yahnke 
2006). The mean number of embryos ranged from 5.15 
(in the Chaco) to 6.2 in the pampas of Argentina (Mills, 
Ellis, Childs et al. 1992). This may be a monogamous 
species (Laconi and Castro- Vazquez 1999). The diet is re-
ported as omnivorous (Castellarini et al. 2003). In Bolivia 
and Paraguay, C. laucha is the natural reservoir of Laguna 
Negra hantavirus (A. M. Johnson et al. 1997; Yahnke 
et al. 2001), of a Syphacia nematode in Buenos Aires prov-
ince, Argentina (E. J. R. Herrera et al. 2011), a Physalop-
tera nematode in Uruguay (Sutton 1989b), and may be 
infected with Trypanosoma cruzi in Córdoba province, 
Argentina (Moretti et al. 1980). Calomys laucha is preyed 
upon by at least two species of owls (Bellocq and Kravetz 
1994).

remarks :  Musser and Carleton (1993:698; 2005:1107) 
incorrectly cited “[G.] Fischer, 1814. In Eschwege, J. Brasil-
ien, Neue Bibliothek. Reisenb., 15(2):209” as the author 
and source of Calomys laucha. W. L. Eschwege’s Journal 
von Brasilien, oder vermischte Nachrichten aus Brasilien, 
auf wissenschaftlichen Reisen gesammelt was published in 
1818, and I. von Olfers was the author of chapter 10, the 
description and list of mammals contained within, with 
Olfer’s citation of M. laucha given on p. 209. Fischer had 
earlier published Mus laucha on p. 71 in his 1814 treatise 
Zoognosia tabulis synopticis illustrata. Both Fischer’s and 
Olfer’s laucha  were based directly on F. d’Azara’s (1801) 
“rat septieme ou rat laucha.” Hershkovitz (1959b:339, 
1962:150) identifi ed Olfers (1818) as the author of laucha 
but did not cite Fischer (1814). Further discussion on the ac-
ceptability of Fischer’s names can be found in Musser et al. 
(1998: 28ff.).
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Hesperomys carillus marcarum Thomas, 1917g:1; type lo-
cality “Lauramarca [= Labramarca],” Cusco, Peru.

Hesperomys carillus argurus Thomas, 1919f:130; type lo-
cality “Abrapampa, 3500 m,” Jujuy, Argentina.

Hesperomys lepidus lepidus: Sanborn, 1950:3; name com-
bination.

Hesperomys lepidus ducillus: Sanborn, 1950:4; name com-
bination.

Hesperomys lepidus montanus Sanborn, 1950: 4: type local-
ity “El [La] Cumbre, [La Paz,] Bolivia. Altitude 15,200 
feet.”

Hesperomys ducillus: Pearson, 1951:141; name combina-
tion.

Calomys lepidus: Cabrera, 1961:479; fi rst use of current 
name combination.

Calomys lepidus marcarum: Cabrera, 1961:480; name com-
bination.

Calomys lepidus ducillus: Cabrera, 1961:480; name com-
bination.
description:  Small (total length <140 mm) with 

very short tail (<50 mm), averaging less than <40% of total 
length (Olds 1988). Fur long, soft, and silky; dorsal color-
ation dull fawn or grayish fawn, somewhat darker on center 
of back because of intermixture of numerous longer black 
hairs; dorsum with marbled appearance, nearly uniform in 
tone from head to rump (Olds 1988); ventral coloration 
white, but hairs with gray bases. Ears large, pale brown, 
each with conspicuous white postauricular spot. Tail uni-
formly hairy, weakly bicolored, sandy white above, clear 
white below. Forefeet and hindfeet light above; hindfeet 
with six small plantar pads, heel and proximal portion of 
sole hairy. Mammae number 8 to 10 (Hershkovitz 1962).

Frontal outline of skull markedly convex; interorbital 
region parallel sided and supraorbital edges squared but 
not ridged (Gyldenstolpe 1932); rostrum short and mod-
erately broad; nasals short but relatively broad, especially 
fi rst third, covering incisors when skull seen from above 
and terminating at site of triple juncture of maxillary, 
frontal, and lacrimal; coronal suture shaped as open U; 
zygomatic plates about 7% of condyloincisive length, 
with slightly concave anterior borders and very shallow 
zygomatic notches; zygomatic arches delicate and paral-
lel at midpart, broader near parietal root; midpoint dips 
ventrally but remains discernibly above level of orbital 
fl oor; jugal narrow but distinctly separates maxillary and 
squamosal portions of arch; braincase small and some-
what globular; parietals with small extensions in lateral 
view; interparietal wide across braincase but frontodor-
sally depressed; postglenoid foramen vestigial, obscured 
internally by lateral border of tegmen tympani. Incisive 
foramina long, borders parallel, and surpass only slightly 
anterior roots of M1s; premaxillary part of the septum 

Some karyotypic variability is known for specimens as-
signed to this species from Argentina and Uruguay, with 
the most common karyotype being 2n = 64, FN = 68 (Brum 
Zorrilla et al. 1990). This karyotype is the only one found 
in Brazilian samples (Mattevi et al. 2005). The single report 
of animals from Artigas (Uruguay) with 2n = 56, FN = 59 
(Brum 1962), has never been in de pen dently confi rmed. 
M. L. Ortiz et al. (2007) reported the distribution of telo-
meric signals in various internal positions of the karyotype, 
suggesting multiple chromosomal rearrangements in the 
evolutionary history of the species. Ciccioli and Poggio 
(1993) reported on genome size.

Calomys lepidus (Thomas, 1884)
Andean Vesper Mouse, Graceful Laucha, Hiska Achaco

synonyms:
Hesperomys (Calomys) bimaculatus var. lepidus Thomas, 

1884:454; type locality “Junin,” Peru.
E[ligmodontia]. lepida: Thomas, 1900f:298; name combi-

nation.
Eligmodontia ducilla Thomas, 1901b:182; type locality 

“San Anton [= San Antón], Lake Titicaca, [Puno,] S.E. 
Peru. Alt. 3800 m.”

Eligmodontia carilla Thomas, 1902b:133; type locality 
“Choro, 3500 m,” Cochabamba, Bolivia.

[Hesperomys] carilla: Thomas, 1916a:141; name combina-
tion and incorrect gender concordance.

[Hesperomys] ducilla: Thomas, 1916a:141; name combi-
nation and incorrect gender concordance.

[Hesperomys] lepidus: Thomas, 1916a:141; name com-
bination.

Map 261    Selected localities for Calomys laucha (●). Contour line = 2,000 m.
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lomi (S. Anderson 1997), 101 km by road SE of Espinaza, 
Siberia Cloud Forest (AMNH 246798); La Paz, La Cumbre 
(type locality of Hesperomys lepidus montanus Sanborn), 
Reserva de Fauna Ulla- Ulla (Salazar- Bravo et al. 2001). 
CHILE: Antofagasta, Ojos de San Pedro (Hershkovitz 
1962); Tarapacá, Parinacota (MSB 210378). PERU: Ancash, 
Rachacoco, 45 km S of Huaraz (MVZ 135689); Arequipa, 
ca. 48 km by road E of Arequipa (LSUMZ 27888); Aya-
cucho, 23 km W (by road) of Pampamarca (MVZ 174337), 
Tucumachay Cave (UMMZ 122623); Cusco, Lauramarca 
[= Labramarca] (type locality of Hesperomys carillus mar-
carum Thomas); Junín, Carhuamayo (Hershkovitz 1962); 
Puno, 4 km E of Juli (Olds 1988), San Antón (type locality 
of Eligmodontia ducilla Thomas).

subspecies :  Calomys lepidus is polytypic, with ex-
tensive morphological and morphometric variation evi-
dent from the number of formal taxa recognized across its 
range, either as separate species or subspecies. Hershkov-
itz (1962) reviewed patterns of diversifi cation, and delin-
eated four subspecies: the nominotypical form in the Andes 
of central Peru south to Cusco department; C. l. ducillus 
Thomas from the Altiplano of southern Peru, northeast-
ern Chile, and northern Bolivia; C. l. carillus, from La Paz 
and Cochabamba departments, Bolivia; and C. l. argurus, 
restricted to its type locality in Jujuy province, Argentina.

natural history:  The species is widespread in 
Puna grassland and ecotonal habitats, at elevations be-
tween 2,950 m to about 4,850 m, and from central Peru 
to Catamarca in Argentina (Hershkovitz 1962; S. Ander-
son 1997; Yensen and Tarifa 2002; Zeballos and Carrera 
2010; Jayat, Ortiz, Pacheco, and González 2011). Preg-
nant females have been trapped throughout the year, with 
a mode of four embryos (range: 1 to 6) from Lima de-
partment, Peru, to Tarija department, Bolivia (Olds 1988; 
S. Anderson 1997). In northern Argentina, M. M. Díaz 
and Barques (2007) recorded scrotal males in March and 
young individuals in February and December. Pearson and 
Ralph (1978) reported a density of 0.81 individuals per 
hectare in bunch grass habitat at 3,900 m in Puno (Peru), 
and Zeballos and Carrera (2010) recorded abundances of 
about 0.3 animals/100 trapnights. The Culpeo (Lycalopex 
culpaeus; Mercado and Miralles 1991) and owls (Pear-
son 1951; P. E. Ortiz, Cirignoli et al. 2000) are known 
predators.

remarks :  It is highly likely that at least two species 
are masquerading within the concept of C. lepidus pre-
sented  here. Patterns of morphometric and morphological 
diversity found along the almost 1,500 km of the distribu-
tion added to the difference in chromosome numbers in 
populations at the extremes of the distribution, and ge ne tic 
distances among haplotypes of the mtDNA cytochrome-
b for individuals from Puno (Peru) and Tarija (Bolivia), 

occupies about half of opening length. Palate long and 
wide (sensu Hershkovitz 1962), with small posterolateral 
palatal pits. Mesopterygoid fossa short, narrow, and di-
vergent posteriorly (strongly V-shaped; Steppan 1995), 
its anterior border behind posterior face of M3; roof of 
fossa perforated by well- developed sphenopalatine vacu-
ities. Auditory bullae somewhat infl ated, pear- shaped in 
outline.

Upper incisors orthodont and faced with bright orange 
enamel. Upper molars brachydont, with rows posteriorly 
divergent (Braun 1993). M1 subrectangular in outline 
with well- developed procingulum and anteromedian fl exus 
dividing anterocone into anterolingual and anterolabial 
conules in 95% of specimens (Olds 1988); anteromedian 
style present in about 33% of specimens examined (Olds 
1988); mures longitudinally oriented; both hypofl exus and 
protofl exus transverse; protocone and hypocone are about 
same size; and hypofl exus wide and posteriorly directed. 
M2 square in outline, about 60% smaller than M1; an-
teroloph per sis tent, a mesoloph is absent; mesofl exus and 
hypofl exus well developed. M3 squared, about 67% of the 
transverse length of M2 (Olds 1988); both hypofl exus and 
mesofl exus well developed; and anteroloph present. Lower 
molars crested, with main cusps clearly alternating; both 
mesolophids and ectolophids absent, but mesostylids and 
ectostylids present. Procingulum of m1 well developed and 
divided by anteromedian fl exid; mesofl exid narrow and di-
rected backward; posterolophid well developed; m2 with 
intercalating cusps, well- developed mesofl exids and hypo-
fl exids, and well- developed posterolophid; m3 complex, 
Z-shaped, with small but well- defi ned protofl exid; postero-
fl exid lost with age but otherwise present. Mandible with 
capsular projection of ramus obsolete or absent (Hershko-
vitz 1962; Braun 1993).

Vertebral count of 13 thoracic, 6 lumbar, and 20– 22 
caudal elements (Steppan 1995); the same author also re-
ported a single large lateral pair of preputial glands. Sperm 
morphology identical to that of C. musculinus (Espinosa 
et al. 1997).

distribution:  Calomys lepidus occurs in high- 
elevation, rocky grasslands above 2,900 m from central 
Peru south to northern Chile, Bolivia, and into northwest-
ern Argentina.

selected localit ies :  (Map 262): ARGENTINA: 
Catamarca, Belén ( Jayat, Ortiz, Pacheco, and González 
2011); Jujuy, Abrapampa (type locality of Hesperomys car-
illus argurus Thomas), El Toro, 50 km W of Susques (MSB 
75238); Tucumán, Huaca Huasi (Ferro and Barquez 2008), 
La Junta, naciente del Río Pavas (Ferro and Barquez 2008). 
BOLIVIA: Chuquisaca, 2 km N of Tarabuco (CBF 1090); 
Cochabamba, Ayopaya (S. Anderson 1997), Choro (type lo-
cality of Eligmodontia carilla Thomas), ca. 13 km N of Co-
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Calomys laucha cordovensis: Cabrera, 1961:478; name com-
bination.

Calomys laucha musculinus: Cabrera, 1961:479; name com-
bination.

Calomys musculinus: Massoia and Fornes, 1965b:6; fi rst 
use of the current name combination.
description:  Medium sized (total length 140– 

200 mm) with tails as long as head and body (about 50% of 
total length) and clear countershading of dorsal and ventral 
coloration (in most populations). Dorsal color sandy brown 
lined with black hairs to gray all over with usually darker 
rumps; head about same color as dorsum; sides of body of-
ten bit lighter and contrast sharply with white appearance of 
ventral region; often hairs on ventral area white only at tips 
(gray at base), but some populations with fully white hairs 
on throat. Populations from Paraguay, southern Bolivia, and 
northern Argentina often with buffy line demarcating sides 
from venter. Ears about average for small forms of genus 
(ca. 14 mm long), rounded, covered internally by short, deli-
cate brownish yellowish hairs, and contrasted from head 
color with concha and tragus white. Hindfeet long and nar-
row (ca. 18 mm), covered dorsally by small white hairs. Tail 
often bicolored, dark brown to black above and clear to 
creamy- white below. Plantar surfaces of hindfeet largely na-
ked but with some hairs covering calcaneus and extending 
to thenar pad; six plantar pads present. Mammae number 
10 to 12 (Olds 1988).

Skull with straight profi le when viewed laterally; rostrum 
moderately short and narrow, with nasals projecting for-
ward so that incisors covered when skull viewed from top. 
Interorbit about 30% of zygomatic breath; supraorbital re-
gion posteriorly divergent but lacks marked ridges or ledges 
(Olds 1988). Coronal suture broadly open U-shape. Brain-
case somewhat elongated, without temporal and lamb-
doidal ridges; parietals with very poorly developed lateral 
extensions onto squamosal; interparietal expanded across 
braincase. Zygomatic plates broad and high, without zy-
gomatic spines, and defi ning poorly developed zygomatic 
notches; frontal edge of zygomatic plates variable, either 
somewhat rounded or straight. Hamular pro cess narrow, 
separating reduced postglenoid foramen with respect to 
subsquamosal fenestra. Incisive foramina long and nar-
row, reaching between anterior roots of M1s; premaxil-
lary part of septum occupies about 50% of its length. Pal-
ate broad and long (sensu Hershkovitz 1962), with very 
small posterolateral palatal pits. Mesopterygoid fossa 
narrow, with squared anterior edge and without trace of 
median palatine pro cess; sphenopalatine vacuities present. 
Auditory bullae slightly infl ated (Olds 1988), and carotid 
circulatory pattern primitive (pattern 1 of Voss 1988).

Mandible small but robust; mental foramen not vis-
ible from labial view; masseteric crest evident, its upper 

which average 3.35%, support this hypothesis ( J. Salazar- 
Bravo, unpubl. data).

The karyotype is geo graph i cally variable, with 2n = 36, 
FN = 68, reported for Peruvian samples (Pearson and Pat-
ton 1976), but 2n = 44, FN = 68, in specimens from north-
western Argentina (Espinosa et al. 1997).

Calomys musculinus (Thomas, 1913)
Drylands Vesper Mouse, Drylands Laucha, Corn Mouse

synonyms:
Eligmodontia laucha musculina Thomas, 1913a:138; type 

locality “Maimara, [Jujuy, Argentina]. 2230 m.”
[Hesperomys laucha] musculinus: Thomas, 1916a:141; name 

combination.
Hesperomys murillus Thomas, 1916b:183; type locality “La 

Plata City,” Buenos Aires, Argentina.
Hesperomys murillus cordovensis Thomas, 1916b:184; type 

locality “Yacanto, [Córdoba, Argentina,] 900 m.
Hesperomys musculinus: Thomas, 1920d:116; name com-

bination.
Hesperomys musculinus cortensis Thomas, 1920a:190; type 

locality “Jujuy, [Jujuy, Argentina,] 1,258 m.
Hesperomys murillus murillus: Yepes, 1935a:227; name 

combination.
H[esperomys]. murillus cordobensis Yepes, 1935a:227; name 

combination and incorrect subsequent spelling of cor-
dovensis Thomas.

Map 262    Selected localities for Calomys lepidus (●). Contour line = 2,000 m.
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selected localit ies  (Map 263): ARGENTINA: 
Buenos Aires, La Plata (type locality of Hesperomys 
murillus Thomas), Mar del Plata (Salazar- Bravo et al. 
2001); Catamarca, 13 km NNW of Andalgalá (Salazar- 
Bravo et al. 2001); Chaco, General Pinedo (Olds 1988); 
Chubut, Esquel (CFA 02166), 8 km ESE (by road) of 
Puerto Madryn (Salazar- Bravo et al. 2001), Valle Her-
moso, Comodoro Rivadavia (CFA 09070); Córdoba, Ya-
canto (type locality of Hesperomys murillus cordovensis 
Thomas); Entre Ríos, Gualeguay (MACN- MA 21236); 
Jujuy, Maimara (type locality of Eligmodontia laucha 
musculina Thomas), Santa Catalina (Olds 1988); La 
Pampa, 40 km N of Anzoátegui (TTU 64423); La Rioja, 
El Pesebre ( Jayat, Ortiz, González et al. 2011); Mendoza, 
10.5 km W of Old Rte. 40, along road to Lago Diamante 
(OMNH 15360); Neuquén, 5 km N of Las Coloradas 
(MVZ 159401); Salta, 3 km E of La Poma ( Jayat, Or-
tiz, Pacheco, and González 2011); San Juan, 4 km W of 
Complejo Astroneomico “El Leondito” (OMNH 20023), 
Tudcum, Nacedero (OMNH 30022); Santa Cruz, Laguna 
del Diez, 40 km SW of Monumento Natural Bosques Pet-
rifi cados ( Jayat et al. 2006), Estancia La Julia (CNP- E 
489), Estancia Cerro Ventana (PNG 830); Santa Fe, San 
Javier (MACN- Ma 15734); Santiago del Estero, 1 km S 
and 2 km E of Pampa de los Guanacos (OMNH 35124); 
Tucumán, Paso El Infi ernillo (MSU 19219). BOLIVIA: 
Chuquisaca, 4 km N of Tarabuco (S. Anderson 1997); 
Cochabamba, Cochabamba (S. Anderson 1997); La Paz, 
Mecapaca (S. Anderson 1997); Potosí, 10 km SSE of 
Otavi (FMNH 162892); Santa Cruz, 1 km N and 8 km 
W of Comarapa (S. Anderson 1997), Tarija, Cariazo (S. 
Anderson 1997). PARAGUAY: Boquerón, Fortín Toledo 
(MSB 80553), Loma Plata (MSB 80556).

subspecies :  Although several taxa originally described 
as species or subspecies are included within the synon-
ymy of C. musculinus, for the present this species is re-
garded as monotypic. Cabrera (1961) included musculinus 
Thomas and cordovensis Thomas as a valid subspecies of 
his polytypic C. laucha, but Hershkovitz (1962) included 
all names herein associated with C. musculinus as simple 
subjective ju nior synonyms of his C. l. laucha. Geographic 
variation in size and color is, however, present, prompting 
Olds (1988) to divide geographic segments of C. musculi-
nus into separate species (see Remarks).

natural history:  Studies on the ecol ogy and nat-
ural history of this species have been conducted primar-
ily in three foci of its distribution: central Argentina (e.g., 
Mills, Ellis, McKee, Maiztequi, and Childs 1991; Mills, El-
lis, Childs et al.1992; Villafañe et al. 1992), in the Monte 
Desert of Mendoza province (recent review by R. A. Ojeda 
et al. 2011), and the central region of the Paraguayan Chaco 
(Yahnke 2006).

and lower ridges producing thickened chevron running 
from point of contact (below about second lateral root 
of m1) to slightly above level of mental foramen; capsular 
projection very conspicuous, lying at about middle point 
of sigmoid notch. Coronoid pro cess strong, falciform 
(with blunt edge in some adults), and infl ected backward; 
condyloid pro cess long and narrow; sigmoid notch well 
defi ned.

Upper incisors opisthodont and faced with pale yel-
low (old adults) to orange enamel; dentine fi ssure long 
straight slit (sensu Steppan 1995). Upper molars crested 
and brachydont, markedly opposite in pattern, and small 
with respect to skull. M1 tetralophodont; an anteromedian 
fl exus divides relatively narrow anterocone; hypofl exus 
and protofl exus straight and transversal; protocone and 
hypocone about equal in size; both parastyle and meso-
style present as thickening of labial cingulum; and no trace 
of a shallow anterofl exus (Steppan 1995). M2 square in 
outline, bilophodont, and about 60% the length of M1 
(Olds 1988); wide mesofl exus opposite to hypofl exus. M3 
trilophodont, moderately reduced with respect to M2 (be-
tween 72% and 74%); hypofl exus, mesofl exus, and paraf-
lexus all persist, even in old individuals, as small fossettes. 
Lower molars crested with alternating main cusps. Lower 
fi rst molar with anteromedian fl exid fused at base of cusp; 
the hypoconid is larger and broader than the protoconid; 
the entoconid is bulbous, well- developed posterolophid, 
and posterostylid subequal in size to hypoconid; m2 trilo-
phodont, with posterolophid and metafl exids, mesofl exids, 
and hypofl exids well developed; m3 sigmoid in outline, 
with hypofl exid deep and curved upward, but mesofl exid 
per sis tent as fossette.

Vertebral elements highly variable in number, with 
thoracic 12– 14, lumbar 5– 7, and caudal 24– 29 (Steppan 
1995). E. R. S. Roldán et al. (1985) described sperm mor-
phology; spermatozoa from mature males with hooked 
heads with roughly polygonal nucleus, similar in mor-
phology to those present in males of C. lepidus and C. 
hummelincki (Espinosa et al. 1997). R. A. Cutrera et al. 
(1992) described female genital morphology, and Buzzio 
and Castro- Vazquez (2002) detailed gross morphology of 
male accessory glands. Stomach unilocular- hemiglandular 
(Rouaux et al. 2003), with digestive tract structures de-
scribed and compared with those of other Pampean species 
of rodents by Ellis et al. (1994). Bee de Speroni and Pere-
grini de Gstaldo (1988) detailed allometry of brain growth, 
and Cavia et al. (2008) examined hair microstructure.

distribution:  Calomys musculinus is known from 
sea level to 3,300 m in habitats ranging from the Pampas, 
Espinal, and Monte of central Argentina, to the Yungas and 
Puna of northern Argentina and south and central Bolivia, 
and dry Chaco of Paraguay.
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Calomys musculinus also serves as a reservoir for the Junín 
arenavirus, the etiological agent of the Argentine hemor-
rhagic fever (Massoia and Fornes 1965b; Salazar- Bravo, 
Ruedas, and Yates 2002).

remarks :  In her unpublished doctoral thesis, Olds 
(1988) suggested that our present understanding of C. 
musculinus includes two species. She used the name C. mus-
culinus for populations ranging from 1,000 to 3,000 m 
on the eastern slopes of the Andes in Bolivia and north-
ern Argentina and C. murillus for those populations below 
1,200 m elsewhere in Argentina. She differentiated between 
these two on the basis of size and pelage coloration, although 
she acknowledged that these differences  were “diffi cult to 
distinguish.” Morphometric analyses conducted by Proven-
sal and Polop (1993) suggested no geographic varia-
tion among populations from central Argentina, but did 

In central Argentina, C. musculinus is abundant in agri-
cultural areas, especially corn and wheat fi elds, and along 
linear habitats (fencerows, roadsides, and railroad beds). 
Population densities  were described as relatively high in 
spring and remaining so through summer and early autumn 
from November to April (Mills, Ellis, McKee, Ksiazek et al. 
1991). Ellis et al. (1997) found that C. musculinus was 
statistically associated with linear habitats (roadsides and 
fence lines), which contrasted with the results by M. Busch 
et al. (1997), who found no habitat preference in any sea-
son, overlapping with both C. laucha and Akodon azarae
in fi elds and linear habitats. In the Argentinean Pampas, 
Villafañe et al. (1992) found C. musculinus to occupy 
preferentially old fi elds that had been out of agricultural 
production for several de cades. Gonnet and Ojeda (1998) 
found this species to be one of the two most dominant in 
the Andean foothills of the Monte Desert of Argentina, 
where it preferred grassy microhabitats and where popula-
tion densities  were rather constant throughout the year (R. 
A. Ojeda et al. 2011). In contrast, Yahnke (2006) found 
C. musculinus to occupy several habitats types in the Para-
guayan Chaco but with a preference for microhabitats with 
low herbs, grassy vegetation, and cropland. The species is 
apparently highly adapted to xeric environments as it ap-
pears in de pen dent of free water (Mares 1977a) and shows 
daily torpor (Bozinovic and Rosenmann 1988b).

Calomys musculinus is omnivorous in agroecosystems 
in Argentina, with the relative proportions of seeds, in-
sects, and vegetation consumed varying seasonally (Ellis 
et al. 1998). In contrast, animals in the Monte Desert are 
granivorous (Giannoni et al. 2005). Buzzio and Castro- 
Vasquez (2002) summarized known reproduction biology, 
with high seasonality but a long duration from September 
to June in Argentinean agroecosystems (Mills, Ellis, McKee 
et al. 1992). The number of embryos ranged from average 
of 6.07 in the Chaco (Yahnke 2006) to 7.5 in central Ar-
gentina (Mills, Ellis, McKee et al. 1992). Both Laconi and 
Castro- Vazquez (1999) and Yunes et al. (1991) examined 
nesting and parental behavior. Villafañe (1981) examined 
reproduction and grown in a laboratory colony, where fe-
males reached sexual maturity at age 72.5 days, the gesta-
tion period was estimated at 24.5 days and estrous cycle at 
5.7 days, average litter size was 5.4 young, a postpartum 
estrous occurred in 50– 64% of females, and males reached 
sexual maturity at 82 days.

Known predators include several species of owls (Gar-
cía Esponda et al. 1998; P. E. Ortiz, Cirignoli et al. 2000; 
Pardiñas, Teta et al. 2003) and the Geoffroy’s cat (Leop-
ardus geoffroyi; Bisceglia et al. 2011). Ticks (Nava et al. 
2006; Sanchez et al. 2010; Guglielmone and Nava 2011), 
lice (Abrahamovich et al. 2006), fl eas (Lareschi et al. 2004), 
and trypanosomes (Basso et al. 1977) are known parasites. 

Map 263    Selected localities for Calomys musculinus (●). Contour line = 
2,000 m.
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brown, sometimes dark brown, fi nely lined with black; tip 
of muzzle usually ochraceous (Hershkovitz 1962); body 
sides paler than dorsum, separated from venter by well- 
defi ned buffy line; ventral color whitish, with individual 
hairs slate- gray basally. Ears moderately long (mean 17.0 
± 1.8 mm), brownish when folded, colored like head, and 
with white postauricular patch. Upper surface of hands 
and feet pale to white; proximal third of  soles thinly haired. 
Tail sharply bicolored, brownish above, darkening toward 
tip, white below and on the sides. Adult females with four 
pairs of mammae.

Skull moderate to large for genus (mean greatest length 
23.4 ± 1.29 mm; Olds 1988), with straight profi le in lateral 
view. Rostrum moderately short and deep throughout, al-
though sides taper gradually toward front. Nasals broad, 
almost covering breadth of rostrum throughout; when seen 
from above nasals cover incisors. Lacrimals minute. Inter-
orbital region parallel sided or slightly divergent posteri-
orly, with squared but not beaded edges; coronal suture 
U-shaped; braincase rounded and lacks well- defi ned lamb-
doidal ridges; parietals only slightly expanded over lateral 
surface; interparietal depressed dorsoventrally but covers 
entire back of the braincase. Zygomatic arches delicate, 
almost straight or convergent toward front, not bowed; 
zygomatic plates broad, about 10% of skull length, with 
straight anterior borders; zygomatic spines absent; zygo-
matic notches visible but neither deep nor broad. Alisphe-
noid strut absent (Olds 1988). Hamular pro cess long and 
narrow, subdividing reduced postglenoid foramen and larger 
subsquamosal fenestra. Incisive foramina long and narrow, 
compressed anteriorly, and extending posteriorly between 
procingula of M1s; premaxillary part of septum occuping 
about half of opening. Palate broad and long (sensu Hersh-
kovitz 1962), with small but clearly present palatal postero-
lateral pits positioned just dorsal to mesopterygoid fossa. 
Mesopterygoid fossa very narrow; sphenopalatine vacu-
ities present; parapterygoid plates excavated, lyre shaped, 
and very broad. Auditory bullae small (Olds 1988). Ca-
rotid circulatory pattern primitive, pattern 1 (sensu Voss 
1988; see Steppan 1995).

Mandible small but robust, but lacks well- developed 
masseteric crest; capsular projection conspicuous and lo-
cated near base of coronoid pro cess, which is short and 
infl ected backward; condyloid pro cess long and narrow; 
angular pro cess short and almost as wide as condyloid 
pro cess.

Upper incisors opisthodont (Steppan 1995), with bright 
orange enamel and smooth surfaces. Upper molars crested, 
with markedly alternating labial and lingual cusps along 
major axis of toothrow; molars brachydont, and moderate 
in size with respect to skull. M1 subrectangular in out-
line; anterocone usually with well- developed anterome-

document  signifi cant differences between individuals col-
lected in different years. Since these two reports, evidence 
has accumulated supporting a recent population expansion 
of populations in central Argentina (González- Ittig et al. 
2007), perhaps as a result of either or both anthropogenic 
activities (Pardiñas et al. 2000) and climate change (P. E. 
Ortiz, Madozzo Jaen, and Jayat 2012). In addition, mo-
lecular evidence has supported that individuals from popu-
lations assigned to either binomial appear to belong to a 
single species, for which the name C. musculinus has priority 
(Salazar- Bravo et al. 2001).

Myers (1982) mentioned the presence of Calomys mus-
culinus in eastern Paraguay, but extensive collections in 
various localities east of the Paraguay river have recorded 
both Calomys tener and C. callosus but not C. musculi-
nus. Examination of the two specimens at the Smithsonian 
currently identifi ed as C. musculinus (USNM 390144 and 
USNM 531236) indicate that these specimens may repre-
sent Calomys tener (S. Peurach, pers. comm.).

A karyotype of 2n = 38 and FN = 48 (Forcone et al. 
1981; Ciccioli 1991) has been described for central Argen-
tinean populations. The autosomal complement is com-
posed of one large metacentric pair, seven pairs of medium- 
sized metacentric and submetacentric chromosomes, fi ve 
pairs of medium subtelocentrics, three pairs of small sub-
telocentrics, and two pairs of small metacentric chromo-
somes. The X chromosome is a large submetacentric, and 
the Y an extremely small subtelocentric. No karyotype is 
known for populations in Bolivia or Paraguay.

Calomys sorellus (Thomas, 1900)
Peruvian Vesper Mouse, Peruvian Laucha

synonyms:
Eligmodontia sorella Thomas, 1900f:297; type locality 

“eight miles south of Huamachuca, [La Libertad,] N.W. 
Peru. Altitude 3500 m.”

[Hesperomys] sorella: Thomas, 1916a:141, name combi-
nation.

Hesperomys frida Thomas, 1917g:1, type locality “Chos-
pyoc, [Cusco, Peru] 10,000 feet.”

Hesperomys frida miurus Thomas, 1926b:314; type local-
ity “Yano Mayo,” Río Tarma, Junín, Peru, 8,500 ft.

Calomys frida frida: Cabrera, 1961:478; name combina-
tion.

Calomys lepidus sorellus: Cabrera, 1961:481; name com-
bination.

Calomys sorellus: Hershkovitz, 1962:137; fi rst use of cur-
rent name combination.
description:  Medium sized (mean total length 

148.05 ± 13.8 mm, maxillary toothrow 3.61 ± 0.13 mm; 
Olds 1988) with short tails (<45% of total length) and 
long, smooth, and fi ne fur. General dorsal color grayish 
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locality of Eligmodontia sorella Thomas), mountains NE 
of Otuzco (Hershkovitz 1962), 10 mi WNW of Santiago 
de Chuco (MVZ 138022); Lima, 1 mi W of Canta (MVZ 
119960), 1 mi E of Casapalca (MVZ 119961); Pasco, Hua-
riaca (Hershkovitz 1962); Puno, 3 mi NE of Arapa (MVZ 
116669), 6 km N of Putina (MVZ 171559), 4.5 km NE (by 
road) of San Antón (MVZ 173429), 12 km S of Santa Rosa 
[de Ayaviri] (MVZ 171555).

subspecies :  I regard Calomys sorellus as monotypic.
natural history:  Dorst (1971,1973b), Pearson 

and Ralph (1978), Pizzimenti and DeSalle (1980), and Pa-
checo et al. (2007) have reported on various aspects of 
the natural history. This species may account for about 
4– 41% of the biomass at trapsites (Dorst 1971), with pop-
ulation densities ranging from eight to nine animals per 
hectare (Dorst 1973b) and abundances between 0.24 and 
0.36 per 100 trap- nights in the basin of the Río Apuri-
mac (Pacheco et al. 2007). The species is primarily noc-
turnal, with an activity peak between 7:00 pm and 10:00 
pm (Dorst 1971). Individuals may be mainly insectivo-
rous (Pizzimenti and DeSalle 1980) or granivorous (Dorst 
1971). A tick (Ixodes andinus) is the only published para-
site of the species (Hershkovitz 1962). The limited repro-
ductive data indicate breeding active from July to Septem-
ber (Dorst 1971; Olds 1988). Morrison et al. (1963) and 
Reynafarje and Morrison (1962) examined hematocrit 
values and myoglobin levels with respect to high- altitude 
adaptations.

dian fl exus; anteromedian style present in about 44% of 
specimens (Olds 1988); hypofl exus and protofl exus trans-
verse; protocone slightly larger than hypocone; no trace 
of parastyle/anterofl exus (Steppan 1995); and hypofl exus 
posteriorly directed. M2 square in outline, trilophodont, 
and about 62% length of M1; anteroloph well developed; 
mesofl exus wide and posteriorly directed, alternating with 
hypofl exus. M3 moderately bilophodont, rounded in shape, 
and about 70% of M2 in length (Olds 1988); hypofl exus 
and mesofl exus vestigial and opposite each other. Lower 
molars crested, with main cusps alternating; mesolo-
phids and mesostylids absent; m1 trilophodont with well- 
developed, fan- shaped procingulum with deep anterome-
dian fl exid, well- developed anterolabial cingulum, both 
ectostylid and mesostylid present, a mesofl exus narrow 
and posteriorly directed, both entoconid and metaconid 
subequal in size, and a reduced posterolophid; m2 trilo-
phodont, with well- developed posterolophid; m3 subrect-
angular in outline, sigmoid, with reduced mesofl exid and 
deep hypofl exid.

Number of vertebral elements variable, with 13– 14 
thoracic and 27– 31caudal vertebrae, but six lumbar ele-
ments consistently present (Steppan 1995). Dorst (1973b) 
described stomach morphology, and heart weight relative 
to mass at about 0.85% (Dorst 1973a). Steppan (1995) re-
ported two pairs (one very small, less than 1 mm in length) 
of preputial glands.

distribution:  Calomys sorellus is largely con-
fi ned to Puna vegetation at high elevation (typically above 
2,500 m) in Peru, although it likely extends into Bolivia 
in the vicinity of Lake Titicaca. A few specimens from the 
loma vegetation of coastal Arequipa department, Peru 
(specimens in the MVZ and MUSA) deserve closer scrutiny.

selected localit ies  (Map 264): PERU: Ancash, 
Callon, 2 km S and 11 km W of Huaras (MVZ 137998), 
25 km S of Huaras (MVZ 137999), Rachacoco, 45 km S of 
Huaras (MVZ 135684); Apurímac, 10 km N of Abancay 
(MVZ 119957), 36 km S (by road) of Chalhuanca (MVZ 
174022); Arequipa, ca. 33 road km E of Arequipa (LSUMZ 
27863), 2 mi E of Atiquipa (MVZ 145615), 1 km N of Chi-
vay (MVZ 145616); Ayacucho, 2 mi SE of Huanta (MVZ 
141362), 11 mi NW of Puquio (MVZ 116030); Cusco, 
Chirapata, Cossireni Pass (Hershkovitz 1962), Chospyoc 
(type locality of Hesperomys frida Thomas), 5 km N of 
Huancarani (MVZ 171549), 20 km N (by road) of Pau-
cartambo, km 100 (MVZ 171544); Huancavelica, Huan-
cavelica (Hershkovitz 1962), Lircay (Hershkovitz 1962), 
Río Mantaro (MVZ 119959); Huánuco, Cullcui (Hersh-
kovitz 1962), Panao mountains (Hershkovitz 1962); Junín, 
17 mi WNW of Huancayo (MVZ 141361), 16 km NNE (by 
road) of Palca (MVZ 172670), Pomacocha, Yauli Valley 
(MVZ 138001); La Libertad, 8 mi S of Huamachuca (type Map 264    Selected localities for Calomys sorellus (●). Contour line = 2,000 m.
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dorsally terminate bluntly at same level as premaxillaries. 
Lacrimals minute. Interorbital region wide and fl at, with 
supraorbital margins distinctly ledged and divergent pos-
teriorly. Zygomatic plates broad, with dorsal edges mostly 
straight and upper free borders enclosing poorly developed 
zygomatic notches, posterior margin anterior to alveolus 
of M1. Zygomatic arches delicate, not expanded, and 
widest at squamosal root of zygomatic arch. Incisive fo-
ramina long and narrow, with parallel borders, posterior 
ends rounded and reaching at least to level of M1 proto-
cones; premaxillary part of septum occuping about 60% of 
length of opening. Anterior border of mesopterygoid fossa 
rounded, without median palatine pro cess, and not reach-
ing posterior face of M3s; roof of fossa with large sphe-
nopalatine vacuities. Alisphenoid strut typically present in 
most specimens (Olds 1988). Auditory bullae of medium 
size, with short but wide bony tubes; carotid circulation 
primitive (pattern 1 of Voss 1988).

Mandible delicate, with conspicuous capsular projec-
tion lying at base of coronoid pro cess; coronoid pro cess 
small and infl ected backward; condyloid pro cess broad 
and short; angular pro cess short; sigmoid notch scarcely 
developed. Upper incisors orthodont and faced with bright 
orange enamel band. Lingual and labial molar cusps al-
ternate on both upper and lower teeth. Upper molar rows 
parallel, maxillary toothrow length 3.2– 3.6 mm. Antero-
cone of MI divided by anteromedian fl exus, and with an-
teromedian style (sensu Hershkovitz 1962) complete most 
specimens; weakly developed anterolabial style and antero-
fl exus also potentially present; metafl exus and mesofl exus 
deep and directed backward; hypofl exus deep and oppo-
site to paracone. M2 squared in shape, about 67% of M1 
length; anteroloph reduced. M3 with well- defi ned hypo-
fl exus, mesofl exus, and parafl exus, especially in young in-
dividuals. Anterocone of m1 sometimes divided by shallow 
groove but not by deep anteromedian fl exid; m2 conserves 
all structures but in reduced state; m3 S-shaped. One speci-
men had 12 thoracic, 7 lumbar, and 24 caudal vertebrate 
(Steppan 1995).

distribution:  Calomys tener occurs mainly in 
open vegetative formations in the Cerrado of central Brazil 
(e.g., grasslands, gallery forests, woodland savanna, or cer-
radão) and secondary vegetation of both the Amazon and 
the Atlantic Forest adjacent to the Cerrado, from central 
and eastern Brazil to Misiones province in eastern Para-
guay and Santa Cruz department in southeastern Bolivia.

selected localit ies  (Map 265): BOLIVIA: Santa 
Cruz, Santa Rosa de la Roca (Salazar- Bravo et al. 2001). 
BRAZIL: Bahia, Jaborandi (F. C. Almeida et al. 2007); 
Goiás, Serra de Mesa (Haag et al. 2007); Mato Grosso do 
Sul, Nova Alvorada do Sul (Cáceres et al. 2008); Minas 
Gerais, Viçosa (USNM 541497); Rio Grande do Sul, 

remarks :  Ample morphological and chromatic varia-
tion has been reported for Calomys sorellus across its 
range, with specimens from northern Peru paler, more 
grizzled, and smaller throughout, while those from further 
south are darker, browner, and slightly larger (Olds 1988). 
Slight chromosomal polytypy is also known (Pearson and 
Patton 1976), with 2n = 64, FN = 68, in populations rang-
ing from Ancash department in the north to Puno in 
the south, with 2n = 62 for a specimen from Apurimac. 
Lacking detailed analyses of phenotypic variation and/
or molecular phylogeographic structure, it is premature 
to determine whether infraspecifi c units warrant formal 
recognition.

Calomys tener (Winge, 1887)
Delicate Vesper Mouse, Delicate Laucha

synonyms:
Hesperomys tener Winge, 1887:15; type locality“Lagoa 

Santa,” Minas Gerais, Brazil; given as “Rio das Velhas, 
Lagoa Santa” by Gyldenstolpe (1932:75) and as “Lapa 
da Escrivania [= Escrivânia] Nr. 5” by Hansen (2012:48).

Eligmodontia tener: Shufeldt, 1926:503; name combination.
Calomys tener: Cabrera, 1961:481; fi rst use of current name 

combination.
Calomys laucha tener: Hershkovitz, 1962:157; name com-

bination.
description:  Size average for genus, with head and 

body length 74– 88 mm (N = 10, from central and eastern 
Brazil; Bonvicino and Almeida 2000). Both external and 
cranial mea sure ments smaller when compared with sym-
patric congeners. Upper parts of body are yellowish to 
dark brown, with reddish hue in some specimens, but hairs 
gray at base; venter pale to dark gray, fi nely streaked with 
black hairs; sides softer color but easily differentiable from 
venter; ventral region grayish to whitish with base of hairs 
gray; no lateral line separating dorsal and ventral colors; 
some specimens with fully white hairs on chin. Most speci-
mens with eye- ring. Ears average 14.2 mm (Bonvicino and 
Almeida 2000), covered with short hairs about same color 
as rest of head. Tail proportionally short, about 45% of to-
tal length, mean length 60.6 mm (range: 38 to 77 mm; Bon-
vicino and Almeida 2000), and slightly bicolored, dorsally 
with grayish brown, pale below. Pale postauricular patches 
and ochraceous preauricular spots present. Five pairs of 
mammae usually present, three pectoral and two inguinal, 
but Olds (1988) reported one female with only three pairs, 
two pectoral and one inguinal.

Skull domed in lateral profi le, higher above tympanic 
bullae, with moderately broad and long rostrum (averag-
ing 34% of greatest length; Olds 1988, Bonvicino and Al-
meida 2000). Nasals parallel sided, protrude beyond plane 
of incisors such that they cannot be seen from above, and 
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Several reports indicate the presence of Calomys tener
in Pernambuco state in northeastern Brazil (e.g., J. A. 
Oliveira et al. 2003). An examination of skull morphology 
of samples of C. tener and C. expulsus, however, suggested 
that specimens from Pernambuco are best assigned to C. 
expulsus (Cordeiro- Estrela et al. 2006). Rec ords of the spe-
cies from Tarija department in southern Bolivia (S. Ander-
son 1997) are instead Calomys musculinus.

Calomys tocantinsi Bonvicino, Lima, and Almeida, 2003
Tocantins Vesper Mouse, Rato- bolinha do Tocantins

synonym:
Calomys tocantinsi Bonvicino, Lima, and Almeida, 2003:301; 

type locality “Brazil, Tocantins: Formoso do Araguaia 
(Rancho Beira Rio, 33 km SW, 11°47′S and 49°45′ W).”
description:  Medium size (mean head and body 

90 mm, mean greatest skull length 25 mm) with tails 
shorter than head and body. Dorsal pelage soft, brownish- 
gray, and darker middorsally from muzzle to base of tail. 
Sides of body slightly paler that back; ventral coloration 
clearly demarcated from sides and washed with white, in-
dividual hairs white- tipped, but gray at base. Tail bicol-
ored, dark above, white below; hands and hindfeet covered 
with small white hairs; ungual tufts present. Ears small (ca. 
17 mm in length), covered with small dark hairs; preauric-
ular and postauricular patches present. Number of mam-
mae unknown.

Skull robust; dorsum bowed in lateral profi le; rostrum 
comparatively short although nasals cover incisors when 

Quintão (Haag et al. 2007); São Paulo, Campinas (F. C. 
Almeida et al. 2007); Tocantins, Aliança do Tocantins 
(Haag et al. 2007). PARAGUAY: Misiones, San Francisco, 
36 km NE of San Ignacio (USNM 390144).

subspecies :  Calomys tener is monotypic.
natural history:  The ecol ogy of central Brazilian 

populations is relatively well known, but nothing is known 
about the biology of those from elsewhere in the species’ 
range. In the Cerrado of the Distrito Federal, several short- 
term studies (about 1 year in length) revealed little to no 
seasonal population fl uctuation but high levels of habi-
tat specifi city; abundance estimates  were about fi ve times 
higher in areas with a more developed secondary structure 
and higher proportion of woody plants than in areas fully 
dominated by grasses and herbs (R. Ribeiro and Marinho- 
Filho 2005; C. R. Rocha et al. 2011). In addition, the spe-
cies is described as often caught around agricultural areas 
or in areas around buildings (Umetsu and Pardini 2007). 
Patterns of daily activity  were reported by E. M. Vieira and 
Baumgarten (1995). Several aspects of the life history of 
the species  were reported by Araripe et al. (2007) based 
on captive colonies. Litter size averaged 3.6 embryos, and 
the interval between reproductive bouts was about 22 
days. Lactating females  were fi eld- trapped in November, 
and pregnant females (with four embryos each)  were re-
corded in November and February (Dietz 1983). The diet 
is reported as that of an herbivore- omnivore, rich in plant 
material and fruits (V. N. Ramos and Facure 2009). In 
São Paulo state, C. tener may be infected with Araquara 
hantavirus (G. G. Figueiredo et al. 2010). Calomys tener is 
preyed upon by at least two species of owls (A. Bueno and 
Motta- Junior 2008; Magrini and Facure 2008) and Maned 
wolves (Dietz 1983). Mites parasitize this species in Brazil 
(Gettinger 1992a).

remarks :  Calomys tener is currently viewed as mono-
typic, but limited karyotypic variation has been recorded. 
Bonvicino and Almeida (2000) identifi ed a karyotype of 
2n = 66 and FN = 66 in fi ve specimens from São Paulo 
state, Brazil, with an autosomal complement that included 
a medium- sized pair of metacentrics and 31 acrocentric 
pairs varying gradually in size. The X chromosome was 
a large subtelocentric and the Y chromosome a small ac-
rocentric. Mattevi et al. (2005) reported a chromosomal 
complement for specimens from Rondônia state, Brazil, 
with 2n = 64 and FN = 64. Furthermore, F. C. Almeida 
et al. (2007) identifi ed reciprocal monophyletic mtDNA 
clades grouping specimens from Brazil versus those from 
Bolivia, one that may also be associated with different 
karyomorphs. Further work is needed to determine both 
the geographic concordance of the cytotypes and molecu-
lar clades as well as whether formal recognition of either 
might be warranted.

Map 265    Selected localities for Calomys tener (●). Contour line = 2,000 m.
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remarks :  The karyotype consists of a 2n = 46, 
FN = 66 ( J. F. S. Lima and Kasahara 2001; Bonvicino, Lima, 
and Almeida 2003), with an equal number of biarmed and 
uniarmed pairs of autosomes, a medium metacentric X, 
and a small acrocentric Y chromosome.

Calomys venustus (Thomas, 1894)
Córdoba Laucha

synonyms:
Oryzomys (?) venustus Thomas, 1894b:359; type lo-

cality “Cosquin [= Cosquín], Cordova [= Córdoba], 
Argentina.”

[Hesperomys] venustus: Thomas, 1916a:141; name com-
bination.

Calomys venustus: Cabrera, 1961:481; fi rst use of current 
name combination.

Calomys venustus venustus: Cabrera, 1961:481; name com-
bination.

Calomys callosus: Hershkovitz, 1962:172; part; not callo-
sus Rengger.
description:  Largest species in genus (greatest 

length of skull ca. 28.7 mm; Polop and Provensal 2000). 
Dorsal pelage soft and long, with dull brownish or yellow-
ish gray colored hairs with black- lined tips; sides sandy 
buff (Thomas 1894b). Indistinct buffy line separates sides 
and venter; underparts pale gray with individual hairs gray 

viewed from above; molar row long; palatal bridge broad 
(Bonvicino, Lima, and Almeida 2003). Interorbital region 
diverges posteriorly with sharp, somewhat beaded, edges. 
Nasals terminate anterior to premaxillofrontal suture. Zy-
gomatic arches not extremely bowed, broader at their root 
and thus somewhat convergent anteriorly, and jugal small 
but robust. Zygomatic plates with concave anterior edges 
forming relatively well developed zygomatic spines. Incisive 
foramina long (ca. 80% of diastema length), extending pos-
teriorly between procingula of both M1s; opening widest 
just behind premaxillomaxillary suture; premaxillary part 
of septum occupies about three- fourths of opening. Brain-
case round and somewhat globular, with weak lambdoid 
and temporal ridges. Upper incisors strongly opisthodont. 
Upper molars crested, with labial cusps in markedly oppo-
site pattern, brachydont, and rather large with respect to 
skull. M1 tetralophodont, rectangular in outline; procingu-
lum well developed with deep anteromedian fl exus defi ning 
anterolingual and anterolabial conules; no trace of antero 
or protoloph; parafl exus and hypofl exus almost connect 
opposite each other at central mure; metaflexus deep 
and laterally oriented; posteroloph not quite evident. M2 
and M3 both with well developed hypo- and metafl exus that 
connect opposite to each other at median mure, so both 
molars appear almost divided into two parts. M2 about 
70% of M1, M3 about 65% of M2. Mandible deep and 
robust; capsular projection not very well defi ned, located 
ventral to coronoid pro cess; coronoid pro cess short, only 
slightly higher than condyloid pro cess. No data available 
on axial skeleton or characters of soft anatomy.

distribution:  Calomys tocantinsi occurs in central 
Brazil, in the upper basin of the Rio Araguaia, a tributary 
of the Rio Tocantins.

selected localit ies  (Map 266): BRAZIL: Mato 
Grosso, Cocalinho (Fagundes et al. 2000), São José do 
Xingu (Bonvicino et al. 2010), Vila Rica (Fagundes et al. 
2000); Tocantins, Formoso do Araguaia (type locality of 
Calomys tocantinsi Bonvicino, Lima, and Almeida), Lagoa 
da Confusão (Bonvicino et al. 2010).

subspecies :  Calomys tocantinsi is monotypic.
natural history:  This species has been trapped in 

gallery forest at the ecotone between Amazonian rainforest 
and Cerrado vegetation, a well as in various formations of 
the Cerrado proper (Bonvicino, Lima, and Almeida 2003; 
Bezerra et al. 2009). It was reported to be an important 
prey item for the Barn Owl (Tyto alba; R. G. Rocha, Fer-
reira, Leite et al. 2011). Nine of 12 females captured in 
October and November in 2008  were reproductively ac-
tive: three  were pregnant, with fi ve, seven, and 10 embryos 
each; fi ve had open vaginas, and one was lactating (R. G. 
Rocha, Ferreira, Costa et al. 2011). No other data on ecol-
ogy or behavior are available.

Map 266    Selected localities for Calomys tocantinsi (●).



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 507

nivory in summer (Castellarini et al. 1998). Reproduction 
follows a cyclical seasonal pattern characterized by a pe-
riod of repose and a variable length of the period of sexual 
activity between August to September and May to June, 
where three pregnancy peaks  were observed (spring, sum-
mer, and late summer), each with a different average litter 
size (Polop et al. 2005). The species is sexually dimorphic 
(Polop and Provensal 2000); a promiscuous- polygynous 
mating system was suggested for the species (Priotto et al. 
2002). Yunes et al. (1991) examined nesting and digging 
behavior in the species. There are no known predators re-
ported in the literature and only one tick (Amblyomma 
tigrinum) is known to parasitize individuals (Nava et al. 
2006; Guglielmone and Nava 2011). Additional aspects of 
the biology of the species are treated in Polop and Busch 
(2010).

remarks :  The geographic and species limits of C. 
venustus as well as its relationship to other large- body 
Calomys from southern Bolivia and north- central Argen-
tina require detailed study (see remarks under Calomys 
boliviae).

The karyotype of this species has a modal 2n = 56, 
FN = 66, composed of six pairs of metacentric or sub-
metacentric autosomes with the remainder acrocentric, 
a large submetacentric X, and a small subtelocentric 
Y (Tiranti 1996a; Lisanti et al. 1976; M. I. Ortiz et al. 
2007). Lisanti et al. (1976) reported the presence of XO 
females.

at base and white at tips. In many specimens, hairs of chin 
are white to base. Ears medium to large and almost always 
with buffy tuft at base and buffy postauricular spot, al-
though it may not be as obvious as in other species. Hands 
and feet well haired and white. Tail shorter than head and 
body length, well haired, and distinctly bicolored (brown 
above and white on sides and below). Number of mammae 
varies from fi ve to seven pairs.

Skull large; rostrum broad, especially in older indi-
viduals; interorbital region with strongly ridged edges 
that diverge posteriorly. Details of dentition are simi-
lar to other large lowland species; an anteromedian style 
frequently present and anteromedian fl exus less well 
developed. No anterofl exus or anterolabial style visible. 
Elements of axial skeleton somewhat variable, with 12 
or 13 thoracic, 7 lumbar, and 22 to 25 caudal vertebrae 
(Steppan 1995).

distribution:  Calomys venustus occurs in central 
Argentina, in the provinces of Córdoba, San Luis, and San-
tiago del Estero. Because morphological characters in this 
and other species of large Calomys are often insuffi cient 
(or at least unsatisfactory) to differentiate among them, in 
the list of selected localities below I have only included in-
dividuals identifi ed as C. venustus based on chromosomal 
and molecular and/or other biochemical data. It is possible 
that the species may be found in Buenos Aires province 
(e.g., F. Fernández et al. 2012).

selected localit ies  (Map 267): ARGEN-
TINA: Córdoba, Cosquín (type locality of Oryzomys ve-
nustus Thomas), Espinillo (Tiranti 1996a); San Luis, 3 km 
W of Hualtaran, Parque Provincial Sierra de las Quijadas 
(OMNH 35371), 1.3 km N and 5.8 km W of La Toija, Pam-
pas de las Salinas (OMNH 35370), San Francisco del Monte 
de Oro (OMNH 35369), Papagayos, camp on left bank Río 
Papagayos (PY 13, specimen to be deposited at CNP); Santi-
ago del Estero, Buena Vista, 15 km NE of Villa Ojo de Agua 
on Hwy 13 (Dragoo et al. 2003).

subspecies :  Calomys venustus is monotypic.
natural history:  Several aspects of the ecol ogy 

and natural history of the species in the agroecosystems of 
the pampas of central Argentina are relatively well known. 
C. venustus is abundant in areas with relatively high veg-
etation cover including crop fi eld edges, roadsides, railway 
banks, and remnant areas of native vegetation (Priotto and 
Polop 1997; Polop and Sabbatini 1993). Population densi-
ties fl uctuate seasonally, with a peak in May- June (Proven-
sal and Polop 2008), and multiannually in response to the 
previous year’s spring and summer rainfall and spring mean 
temperature (Andreo et al. 2009). Individuals are apparently 
capable of facultative torpor (Caviedes- Vidal et al. 1990).

Calomys venustus is reported to be an omnivore with 
a tendency to folivory in spring and autumn and to gra- Map 267    Selected localities for Calomys venustus (●). Contour line = 2,000 m.
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All species of Eligmodontia are externally similar small 
rodents without marked size differences among them. Ears 
are large, and the dorsal fur color ranges from yellowish to 
yellowish brown, grayish brown, or dark brown. Ventral 
hairs vary at their base from completely white to gray to 
black, but are always white at their tips. A more or less evi-
dent yellow to ochraceous lateral line demarcates the tran-
sition from dorsum to venter. Pelage around the mouth and 
behind the eyes is whitish. The tail is moderately haired, 
bicolored to unicolored (wholly pale), with or without a 
pencil, and with a length slightly less than or greater than 
that of the head and body. The hindfeet are elongated and 
digits I and V are subequal in length. Interdigital pads 2 to 
4 are fused to form a hairy cushion, an external autapo-
morphic trait that easily distinguishes Eligmodontia from 
other similar- sized sigmodontine genera. Eight mammae (in 
four pairs) have been reported.

The skull is delicate, with a slender rostrum, and pos-
teriorly divergent supraorbital margins that are nei-
ther beaded nor raised. Zygomatic arches are generally 
parallel- sided and little expanded. Zygomatic plates are 
straight or with slightly concave anterior margins. The 
bony palate extends beyond the posterior plane of the 
M3s. The incisive foramina are relatively long and extend 
at least to the anterior margins of M1s. The paraptery-
goid fossae are 1.5 to 2.5 times the mesopterygoid fos-
sae width. An alisphenoid strut is present. The bony 
tubes of the bullae do not reach the posterior edge of 
the pterygoid pro cesses. Both the stapedial foramen and 
posterior opening of the alisphenoid canal are large, and 
the squamosal- alisphenoid groove and sphenofrontal fo-
ramen are present, all characteristics of carotid circula-
tion pattern 1 (of Voss 1988). On the mandible, the knob 
of the anterior masseteric ridge exceeds the dorsal edge 
of the diastema. The lower incisor root is contained in 
a capsular pro cess posteroventral to the base of the sig-
moid notch, and the coronoid pro cess is short. Molar 
rows are parallel to slightly convergent posteriorly. The 
upper incisors are opisthodont and ungrooved. The mo-
lars are tetralophodont (lacking any trace of a mesoloph 
or mesolophid), brachydont, and the crowns tuberculate 
and slightly crested. Cusps are approximately alternate in 
arrangement and mures are obliquely positioned. The an-
terocone of M1 has an anterior median fold that becomes 
weak or obsolete when worn. M1 has four roots; m3 is 
usually two- rooted (Pearson 1995).

Axial skeletal elements have counts of 13 ribs plus 19 
thoracolumbar and 25– 26 caudal vertebrae. The neural 
spine of the second cervical vertebra is enlarged into a dis-
tinct knob that does not overlap the third cervical vertebra. 
The second thoracic vertebra has a greatly elongated neu-
ral spine.

Genus Eligmodontia F. Cuvier, 1837
Cecilia Lanzone, Janet K. Braun, James L. Patton, 
and Ulyses F. J. Pardiñas

Members of the genus Eligmodontia, commonly known 
as gerbil mice, range from southern Peru southward to 
southernmost Argentina and mainland Chile. This area 
embraces arid and semi- arid habitats linked to the Andean 
landscape, from sea level in the southern part of the distri-
bution to above 4,000 m in the north. These rodents are 
highly desert adapted, and exhibit anatomical, physiologi-
cal, and behavior specializations that enable their xeric 
existence (Mares 1977b; G. B. Diaz and Ojeda 1999; Gian-
noni et al. 2001).

The genus is polytypic, and a decades- long confused 
taxonomy is now becoming stabilized, primarily through 
the application of karyotypic and molecular sequence 
analyses. Nevertheless, several systematic issues remain 
unclear and others controversial. At the intra- generic 
level, species, or major groups of species, are associated 
only with weak statistical support in most molecular anal-
yses, and form a polytomy at the base of the Eligmodon-
tia tree (Mares et al. 2008; Lanzone, Ojeda et al. 2011; 
Spotorno et al. 2013). At the intra- tribal level, the posi-
tion of Eligmodontia is also uncertain, appearing in some 
analyses near the base of phyllotine radiation but with 
very low statistical support (Steppan et al. 2007). Species 
of Eligmodontia also may be highly variable geo graph i-
cally in morphological, molecular, and others characters, 
and poorly delineated in morphology, even in multivariate 
morphometric space. Linear craniodental or even external 
variables of one species typically overlap in their extremes 
with those of others, and qualitative characters are also 
highly variable, especially with respect to specimen age. 
In this account, we seven species, but on- going studies are 
likely to expand this number as taxonomic boundaries 
become better delineated. Zambelli et al. (1992), Hill-
yard et al. (1997), Sikes et al. (1997), Lanzone, Ojeda, 
and Gallardo (2007) and Mares et al. (2008) documented 
sympatry without hybridization between E. moreni and E. 
typus, between E. moreni and E. bolsonensis, and between 
E. typus and E. morgani, supporting their respective sta-
tus as species. The following generic description is, except 
as noted, largely compiled from information presented 
by Hershkovitz (1962), Steppan (1995), Lanzone, Ojeda, 
and Gallardo (2007), Mares et al. (2008) and Lanzone 
(2009). Mean external mea sure ments provided for each 
species are compiled from mea sured samples reported by 
Sikes et al. (1997), Lanzone, Ojeda, and Gallardo (2007), 
Mares et al. (2008), Lanzone, Ojeda et al. (2011), and 
Spotorno et al. (2013), supplemented by nearly 270 speci-
mens in the MVZ collections.
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Hesperomys [(Calomys)]: Burmeister, 1879:220; part (list-
ing of elegans); neither Hesperomys Water house nor 
Calomys Water house.

Eligmodon Thomas, 1896:307; part (see Remarks).
Phyllotis: Thomas, 1902c:225; part (description of hirtipes); 

not Phyllotis Water house.
remarks :  Cabrera (1961:482) listed Wagner (1841) as 

the author of Eligmodon in his generic synonymy of Eligmo-
dontia, but Wagner (1841:125) spelled his name Elimodon, 
and in a simple list without further explanation. Rather, the 
spelling Eligmodon stems from Thomas (1896:307), who 
both coined the name for the species he therein described, 
Eligmodon moreni, and made no reference to Wagner’s 
similar name. Moreover, in a footnote, Thomas (1896:307) 
explicitly equated his Eligmodon to the combined “Calo-
mys, Waterh. (1837) nec Is. Geoff. (1830). Eligmodontia, 
F. Cuvier, 1837. Hesperomys Waterh., 1839,” while stating 
in the text (p. 308) that “Eligmodon Moreni is most nearly 
allied to E. elegans Waterh. (E. typus, F. Cuv. [= the type 
species of Eligmodontia]).” Thomas’s Eligmodon is thus not 
exactly equivalent to Cuvier’s Eligmodontia. In his review 
of rodent genera the following year, Thomas (1897a:1020) 
listed Eligmodontia, F. Cuv., with “Calomys, Waterh., nec 
Geoff. Hesperomys (s. s.), Waterh.” as synonyms but did not 
list Eligmodon.

Cabrera (1961) recognized two species, E. typus (in-
cluding elegans Water house, morgani J. A. Allen, and pam-
parum Thomas as either valid subspecies or synonyms) 
and E. puerulus Philippi (with moreni Thomas, hirtipes 
Thomas, marica Thomas, jacunda Thomas, and tarapacen-
sis Mann). Hershkovitz (1962) regarded each of these 10 
nominal taxa then allocated to Eligmodontia as part of a 
single species, E. typus F. Cuvier, dividing that broadly dis-
tributed taxon into two subspecies: E. typus typus (with 
a southern range and including elegans Water house, mor-
gani Allen, and pamparum Thomas) and E. typus puerulus 
(with a northern range and including puerulus Philippi, 
moreni Thomas, hirtipes Thomas, marica Thomas, jacunda 
Thomas, and tarapacensis Mann). Braun (1993) listed six 
species (hirtipes Thomas, marica Thomas, moreni Thomas, 
morgani J. A. Allen, puerulus Philippi, and typus F. Cu-
vier), although her treatise was not directed to document-
ing species- level taxonomy. Recent revisionary research 
has overwhelming demonstrated greater species diversity 
than recognized by either Cabrera (1961) or Hershkovitz 
(1962), with karyotypic, mtDNA sequences, and morpho-
logical comparisons delineating the seven species we rec-
ognize herein (Ortells et al. 1989; Kelt et al. 1991; Zam-
belli et al. 1992; Spotorno et al. 1994, 2001; Hillyard et al. 
1997; Sikes et al. 1997; Tiranti 1997; Spotorno, Zuleta 
et al. 1998; Lanzone and Ojeda 2005; Lanzone, Ojeda, and 
Gallardo 2007; Mares et al. 2008; Lanzone, Ojeda et al. 

The stomach is unilocular and hemiglandular (Carleton 
1973) and a gall bladder is present (Voss 1991). Male ac-
cessory secretory organs consist of two pairs of preputial 
glands, a single large lateral pair and a medium length lat-
eral pair (Voss and Linzey 1981). The glans penis is com-
plex, with a tridigitate bacular cartilage; the glans is short, 
without parotoid lobes, and is covered externally by large 
epidermal spines; the medial mound is longer than lateral 
mounds; the urethral fl ap is deeply bifurcate; and the 
bony baculum is long (equal to glans in length; Hooper 
and Musser 1964). Spotorno, Zuleta et al. (1998), G. B. 
Diaz and Ojeda (1999), and Al- kahtani et al. (2004) pro-
vided data on renal structure and function, which varies 
among species. The three species for which diet was stud-
ied (E. typus, E. hirtipes, and E. moreni) are considered 
omnivorous or herbivorous, with leaves the main food 
item consumed in all three (C. M. Campos, Ojeda et al. 
2001; S. I. Silva 2005; Giannoni et al. 2005; Lanzone 
et al. 2012).

Fossils of Eligmodontia are uncommon but have been 
reported from Chubut, Argentina, from about 1,830 ybp 
(Pardiñas et al. 2000), the Holocene of Buenos Aires prov-
ince, Argentina (Pardiñas et al. 2000; Pardiñas 2001), and 
southern Mendoza province, Argentina, from about 8,900 
ybp (Neme et al. 2002). The earliest known material dates 
from the Middle Pleistocene (Ensenadense, about 1.8 mya) 
of Argentina (Pardiñas et al. 2002). Latest Pleistocene spec-
imens from the Chilean side of Tierra del Fuego, recovered 
from the lower levels of the archaeological site Tres Ar-
royos 1, support the presence of this genus on that island 
(U. F. J. Pardiñas, unpubl. data), a noteworthy record since 
the genus today reaches its southern limit at the Straits of 
Magellan. Uquian deposits in Jujuy province, Argentina, 
dated at about 2.5 mya lack Eligmodontia but contain 
a morphologically close fossil genus (P. E. Ortiz, García 
López et al. 2012).

synonyms:
Eligmodontia F. Cuvier, 1837:168; type species Eligmo-

dontia typus F. Cuvier, by monotypy (page number in-
correctly cited as 169 by Cabrera 1961:482).

Mus: Water house, 1837:19; part (description of elegans); 
not Mus Linnaeus.

Mus (Cal[omys].): Water house, 1837:21; part (listing of 
elegans); neither Mus Linnaeus, 1758, nor Calomys 
Water house.

Elygmodovtia Wiegmann, 1838:388; incorrect subsequent 
spelling of Eligmodontia F. Cuvier.

Elimodon Wagner, 1841:125; incorrect subsequent spell-
ing of Eligmodontia F. Cuvier (incorrectly written as 
Eligmodon by Cabrera 1961:482).

Heligmodontia Agassiz, 1846:5; 136, 175; unjustifi ed emen-
dation of Eligmodontia F. Cuvier.
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short, stapedial spine very short; 2n = 52, FN = 50  . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Eligmodontia moreni

6. Fur long, lax; venter immaculate white; X chromo-
some uniarmed; anterior border of mesopterygoid fossa 
rounded; anterior border of maxilla with developed tu-
bercles; northern Monte Desert  . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . Eligmodontia bolsonensis

6′. Fur short; venter white, with gray or white- based hairs; 
X chromosome biarmed; anterior border of mesoptery-
goid fossa squared, sometimes with median spine; ante-
rior border of maxilla with tubercles slightly developed 
or absent; southern and central Monte Desert and Pata-
gonian steppe  . . . . . . . . . . . . . . . . .Eligmodontia typus

Eligmodontia bolsonensis Mares, Braun, Coyner, 
and van den Bussche, 2008
Bolsón Gerbil Mouse, Bolsón Laucha

synonym:
Eligmodontia bolsonensis Mares, Braun, Coyner, and van 

den Bussche, 2008:15; type locality “ARGENTINA: Cat-
amarca Province: Pomán: Establecimiento Río Blanco, 
28 km S, 13.3 m W Andalgalá 27°51′01′′S, 66°18′17′′W.”
description:  Small, with mean head and body 

length 82.1 mm (range 73– 94 mm), tail length 92.3 mm 
(74– 105 mm), hindfoot length 23.5 mm (21– 26 mm), and 
ear length 17.1 mm (15– 19 mm). Tail somewhat longer 
than head and body, averaging about 113%. Pelage long 
and lax, very pale yellowish brown above with light ochra-
ceous buff hairs distally but grayish proximally, and dark 
guard hairs providing slightly darker overall appearance; 
under parts immaculate, with hairs white to base; transi-
tion from dorsum to venter well defi ned, delineated by 
slightly brighter ochraceous buff lateral line; nose and 
mouth areas surrounded by white. Whitish patches behind 
eyes, and ears with moderately developed pale postauricu-
lar patches. Both forefeet and hindfeet covered with whit-
ish hairs,  soles only slightly covered with hairs. Tail unicol-
ored, pale white above and below, and without terminal 
pencil of hairs. Skull delicate; nasals do not extend beyond 
premaxillofrontal suture; and zygomatic arches delicate, 
parallel, and little expanded; anterior border of zygo-
matic plates slightly concave; auditory bullae moderately 
developed, wider than long (averaging 4.89 mm in width, 
4.16 in length) and with long bullar tubes, protuberant 
stapedial spines, and wide petrotympanic fi ssures; maxil-
lary toothrow length relatively short for genus, averaging 
3.88 mm. Anterior border of maxilla with developed and 
rounded tubercles. M1 with anteromedian fl exus slightly 
marked or absent; anterolingual style absent or slightly 
developed, and mesostyle absent; no contact between la-
bial (hypofl exus) and secondary lingual fold (metafl exus); 
M3 with anteromedian fl exid absent; posterolophid pres-

2011; M. C. Da Silva 2011; Spotorno et al. 2013). Tiranti 
(1997) offered a Plio- Pleistocene biogeographic interpre-
tation to explain phyletic diversifi cation within the genus. 
Spotorno et al. (1994, 2001) suggested that both ge ne-
tic and geo graph i cal factors have played a complemen-
tary role in the pro cess of speciation and divergence in 
Eligmodontia.

We have excluded some of the natural history literature 
from the accounts because we are unable to verify the spe-
cies identity given. And, we preferentially cite rec ords of 
specimens in the list of selected localities for each species 
for which either, or both, karyotype and mtDNA sequences 
have been determined.

KEY TO THE SPECIES OF ELIGMODONTIA:
1. Tail proportionally short (<100% head and body 

length)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1′. Tail proportionally long (>110% head and body 

length)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
2. Dorsal color overall yellowish brown; venter immacu-

late white; 2n = 50, FN = 48  . . . . . . . . . . . . . . . . . . . . 3
2′. Dorsal color overall grayish brown; venter with vari-

able color at the based (white, gray, or black); 2n = 31– 
37, FN = 32 or 48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3. Body size large (mean head and body length >90 mm); 
sharply distinct fulvous lateral line; short tail tuft 
(2– 4 mm); zygomatic arches slightly divergent posteri-
orly; northern Puna  . . . . . . . . . . Eligmodontia hirtipes

3′. Body size very small (mean head and body length 
~70 mm); indistinct fulvous lateral line; no tail tuft; zy-
gomatic arches parallel; southwestern of the Atacama 
Desert, northern Chile  . . . . . . . . Eligmodontia dunaris

4. Body size medium (mean head and body length >85 mm); 
venter with gray or black hairs at the base; tail strongly 
bicolored; tail tuft short; ear length short (mean length 
~16 mm); anterior border of mesopterygoid fossa 
squared, often with median spine; 2n = 32– 34, FN = 32; 
Patagonian steppe. . . . . . . . . . . Eligmodontia morgani

4′. Body size small (mean head and body length <85 mm); 
venter with white, gray or black hairs at the base; tail 
generally weakly bicolored; tail tuft short; ear length 
medium (mean length ~18 mm); anterior border of me-
sopterygoid fossa pointed; 2n = 31– 37, FN = 48; south-
ern Puna . . . . . . . . . . . . . . . . . . Eligmodontia puerulus

5. Tail tuft lacking, or very short; tail unicolored or weakly 
bicolored; ear short (length <18 mm); bullae uninfl ated, 
interbullar distance wide, petrotympanic fossae widely 
open, bullar tube elongated, stapedial spine protuber-
ant; 2n = 44, FN = 44. . . . . . . . . . . . . . . . . . . . . . . . . . 6

5′. Tail tuft long (>5 mm); tail bicolored; ear long (gener-
ally length >19 mm); bullae infl ated, interbullar distance 
narrow, petrotympanic fossae nearly closed, bullar tube 
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reported a 2n = 44, FN = 44, karyotype with an acrocentric 
X chromosome for specimens from the Salar de Pipanaco, 
Campo Arenal (both in Catamarca province), and Cafay-
ate (Salta province), which they referred to as “Eligmo-
dontia 1.” Mares et al. (2008) regarded these specimens 
to represent E. bolsonensis. Lanzone, Ojeda, and Gallardo 
(2007) regarded the acrocentric X chromosome to be the 
ancestral condition for the genus because by mtDNA cyto-
chrome-b sequence analysis this karyotype was sister to the 
2n = 44, FN = 44, biarmed X-chromosome karyotype char-
acteristic of E. typus. These authors suggested that marica
Thomas was the appropriate name to apply to this taxon 
because the type locality of that taxon (Chumbicha, Cata-
marca province) was only 80 km from the Salar de Pipa-
naco. DNA sequences, however, place specimens from 
Chumbicha within the E. typus clade and not with E. 
bolsonensis (Mares et al. 2008; E. P. Lessa et al. 2010). 
Recently, M. C. Da Silva (2011) reported cytochrome-b
haplotypes she referred to E. bolsonensis from two locali-
ties in Chubut province, sympatric with E. typus. Hence, 
either E. bolsonensis has a larger distribution than previ-
ously suspected or cytochrome-b haplotypes are not al-
ways optimal markers to distinguish the two species. Be-
cause the specimens of E. bolsonensis from Chubut has 
not been examined karyotypically or morphologically as 
yet, neither locality is included in the list of selected locali-
ties for this species.

ent. In most dimensions, E. bolsonensis quite similar to 
means and ranges of E. typus but smaller than those of E. 
moreni. Lanzone, Ojeda, and Gallardo (2007) and Mares 
et al. (2008) provided mensural comparisons between E. 
bolsonensis (karyotype 1 sample in Lanzone, Ojeda, and 
Gallardo [2007]), E. moreni (karyotype 2 sample in the 
same paper), and E. typus.

distribution:  Eligmodontia bolsonensis is known 
from Catamarca and Salta provinces, Argentina, in the area 
north and west of the Sierra de Ambato and Sierra de Man-
chao, at elevations largely above 1,800 m, with one locality 
as low as 700 m. It is sympatric with E. moreni at localities in 
Catamarca province, and with E. puerulus also at a locality 
in Catamarca province (Lanzone, Ojeda, and Gallardo 2007; 
Mares et al. 2008). However, E. puerulus and E. moreni at 
some localities of Catamarca are indistinguishable in cyto-
chrome-b mtDNA (Lanzone, Ojeda et al. 2011); as this was 
the character used by Mares et al. (2008) to differentiate the 
two taxa, some of their data need further confi rmation.

selected localit ies  (Map 268): ARGENTINA: 
Catamarca, Agua de Dionisio (Mares et al. 2008), Campo 
Arenal, Los Nacimientos (Lanzone, Ojeda, and Gallardo 
2007); 5.2 km S of El Bolsón (Mares et al. 2008), 21 km 
SW of El Desmonte (Mares et al. 2008), 1.5 km S of El 
Peñón (Mares et al. 2008), Establecimiendo Río Blanco 
(type locality of Eligmodontia bolsonensis Mares, Braun, 
Coyner, and van den Bussche); Salta, Cafayate (Lanzone, 
Ojeda, and Gallardo 2007).

subspecies :  Eligmodontia bolsonensis is monotypic.
natural history:  Little is known about the natural 

history. Mares et al. (2008) reported that reproductively ac-
tive individuals  were captured in the spring months of Oc-
tober and November with inactive individuals sampled in 
March and September. Pregnant females contained embryo 
counts varying from four to seven. General observations 
indicated that areas where E. bolsonensis and E. moreni
 were sympatric, the former preferred soft, sandy soils with 
the latter more common on dense clay and gravelly soils; 
in the absence of E. bolsonensis, E. moreni occupied sandy 
substrates (Mares et al. 2008). The universality of these 
observations requires more explicit study of habitat segre-
gation or preferences.

remarks :  This species is weakly separable morpho-
logically from E. typus, which generally occurs at lower 
elevations and has a more southern distribution. Appor-
tionment of mtDNA cytochrome-b sequences of the two 
species is equivocal, as these sort into reciprocally mono-
phyletic units but with limited support and low molecu-
lar distances (Lanzone, Ojeda and Gallardo, 2007; Mares 
et al. 2008) or those of E. bolsonensis fall within the vari-
ation presented by a broader sampling of E. typus (E. P. 
Lessa et al. 2010). Lanzone, Ojeda, and Gallardo (2007) 

Map 268    Selected localities for Eligmodontia bolsonensis (●). Contour line = 
2,000 m.
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occurring in coastal dunes in Coquimbo Region north to 
the central plains of Atacama Region.

selected localities  (Map 269): CHILE: Ata-
cama, Bahia Salado, 55 km S of Caldera (Spotorno et al. 
2013), 45 km S of Copiapó (Spotorno et al. 2013), Playa 
Rodillo, 1.5 km N of Caldera (Spotorno et al. 2013); Coqui-
mbo, comuna La Higuera, Sector Playa Los Choros (type 
locality of Eligmodontia dunaris Spotorno et al. 2013).

subspecies :  Eligmodontia dunaris is monotypic.
natural history:  The known habitat is the sand 

dune belt and central plains along the arid coast of north-
ern Chile. Plant cover is xerophytic low matorral, with 
sparsely distributed small shrubs and trees, semidry most 
of the year but with erratic rains resulting from El Niño– 
Southern Oscillation (ENSO) events. Reproductively active 
individuals  were caught in June, September, and February 
to March; litter size varied between two and fi ve. Stomach 
contents of one individual included plant parts, insects, and 
seeds, but a more representative sample of the species and 
broader spatial and temporal studies are needed to docu-
ment a general dietary strategy. The small body size was 
hypothesized to be an adaptation to poor- quality habitat, 
in which the construction of sandy galleries and possible 
torpor  were hypothesized to be energy saving strategies. 
Population density was low but considered opportunistic 
in response to unpredictable rains resulting from local El 
Niño– Southern Oscillation (ENSO) episodes (data from 
Spotorno et al. 2013).

Teta, D’Elía, and Pardiñas (2010) indicated that hypo-
gaeus Cabrera was a ju nior synonym of E. moreni, and 
noted that Mares et al. (2008) assigned two specimens to 
E. bolsonensis that Massoia (1976a) had previously stated 
 were indistinguishable from Cabrera’s holotype. Teta, 
D’Elía, and Pardiñas (2010) thus emphasized the need 
to consider all available names when making taxonomic 
and nomenclatural decisions, including the description of 
presumptively new species. Although E. bolsonensis shares 
with E. moreni an immaculate white venter with hairs white 
to their base, the two differ in most external and cranioden-
tal dimensions, have distinctly different karyotypes, and 
belong to markedly divergent mtDNA clades (Mares et al. 
2008; Lanzone, Ojeda et al. 2011).

Eligmodontia dunaris Spotorno, Zuleta, Walker, 
Manriquez, Valladares, and Marín, 2013
Dune Gerbil Mouse, Dune Laucha

synonym:
Eligmodontia dunaris Spotorno, Zuleta, Walker, Manriquez, 

Valladares, and Marín, 2013:385; type locality “CHILE: 
Coquinbo Region: comuna La Higuera, Sector Playa Los 
Choros (29°14′S; 71°18′ W, 15 masl), 55 km N of La Ser-
ena city.”
description:  Smallest species in genus, mean head 

and body length 70.6 mm (range: 64– 77 mm), tail length 
67.1 mm (57– 76 mm), hindfoot length 18.9 mm (17– 20 mm), 
and ear length 13.5 mm (10– 18 mm). Tail shorter than 
head and body length (about 95%); both ears and hindfeet 
absolutely shortest relative to other species. Dorsal color 
very pale yellowish brownish gray; head with slightly 
darkish band extending from nose to between ears; ears 
with whitish preauricular tufts reaching proximal part of 
pinna; venter immaculately white, sharply demarcated 
from dorsum with imperceptible fulvous lateral line; tail 
whitish above and below with slight differentiation; tail 
lacks a terminal tuft; hindfeet white above; hypothenar 
pad absent. Skull delicate; nasals not extending beyond 
premaxillary- frontal suture; zygomatic arches parallel; 
interorbital region with slightly divergent edges; anterior 
border of zygomatic plates slightly concave; auditory bul-
lae relatively uninfl ated with wide interbullar distance, 
elongated bony tubes (stated to be short in the original 
description, but photographs of holotype reveal tubes 
equivalent in length to those of E. bolsonensis [Lanzone, 
Ojeda, and Gallardo 2007; Mares et al. 2008], E. typus 
[Lanzone, Ojeda, and Gallardo 2007], and E. morgani
[Lanzone 2009]), widely open petrotympanic fi ssures, and 
thinly protuberant stapedial spines; M1 lacking anterome-
dian fl exus.

distribution:  This species is restricted to semides-
ert habitats south of the Atacama Desert in northern Chile, 

Map 269    Selected localities for Eligmodontia dunaris ( ) and Eligmodontia 
moreni (●). Contour line = 2,000 m.
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small (mean length 18.8% that of skull), interbullar dis-
tance thus wide, bullar tubes elongated, petrotympanic fi s-
sures wide, and stapedial spines protuberant; anteromedian 
fl exus absent on M1 of adults, weakly visible in very young 
individuals.

distribution:  Geographic limits of E. hirtipes are 
unclear, especially with respect to E. puerulus. As currently 
understood, this species occupies dry Puna habitats of the 
Altiplano of northern Chile, western and southwestern 
Bolivia, and southern Peru generally at elevations above 
3,000 m. Apparently, the range of E. hirtipes does not 
overlap with those of any other species as currently under-
stood, but more samples are needed in the possible contact 
zones among E. hirtipes, E. puerulus, and E. dunaris to 
delimit these geographic ranges.

selected localit ies  (Map 270): BOLIVIA: La 
Paz, 8.5 km W of San Andrés de Machaca (S. Anderson 
1997); Oruro, 37 km SW of Camino de Oruro, 3.5 km NE 
of Toledo (S. Anderson 1997), Challapata (type locality of 
Phyllotis hirtipes Thomas), Estancia Agua Rica, 22 km S 
and 40 km E of Sajama (S. Anderson 1997); Potosí, 2 km 
E of ENDE camp, Laguna Colorada (Kelt et al. 1991), 
1 mi E of Uyni (MVZ 119973), 5 mi N of Villazón (MVZ 
119974). CHILE: Arica y Parinacota (Choquelimpie, 
114 km NE of Arica (Spotorno et al. 1994); Tarapacá, Su-
ricayo, Colchane (Mares et al. 2008). PERU: Puno, Mazo-
cruz (MVZ 115772), Pampa de Ancomarca, 123 km W of 
Ilave (MV 115774); Tacna, 5 km E of Lago Suche (MVZ 
115771), 2 km N of Nevado Livine (MVZ 115776).

subspecies :  We treat Eligmodontia hirtipes as 
monotypic.

natural history:  This species is nocturnal (Pear-
son 1951) and terrestrial. In Peru, E. hirtipes occurs in 
sandy areas where tola (Lepidophyllum and Baccharis 
[Asteraceae]) is present with scattered clumps of bunch 
grass (Pearson 1951). Pearson and Ralph (1978) found 
it the most abundant small mammal in the tola habitat 
where individuals reached densities exceeding 1/ha and 
had an average home range of 92 m. S. Anderson (1997) 
captured a pregnant female with four embryos in Bolivia 
in May; little to no reproductive activity was found in 
July and August in Peru (Pearson 1951). S. I. Silva (2005), 
in a review of trophic position of small mammals in 
Chile, described E. hirtipes (under the name E. typus) as 
herbivorous.

remarks :  Previously considered a synonym of Elig-
modontia typus puerulus (Hershkovitz 1962) or E. pueru-
lus (Musser and Carleton 2005), we recognize E. hirtipes as 
a valid species based on its karyotype and well- supported 
monophyly of mtDNA cytochrome-b sequences (Lanzone, 
Ojeda, and Gallardo 2007; Lanzone, Ojeda et al. 2011; 
Mares et al. 2008; Spotorno et al. 2013). This species has 

remarks :  The karyotype is similar to that of E. 
hirtipes, with 2n = 50, FN = 48, and both X and Y chro-
mosomes uniarmed. Relationships are uncertain, as E. 
dunaris forms a weakly supported association with E. pu-
erulus and E. moreni, not with the karyotypically similar 
E. hirtipes, in mtDNA cytochrome-b sequence analysis. This 
species can be distinguished from geo graph i cally adjacent 
E. hirtipes and E. puerulus by its much smaller size, paler 
dorsal coloration, shorter hindfoot, and much smaller bul-
lae (Spotorno et al. 2013). However, as is true for all spe-
cies in the genus, the largest specimens E. dunaris overlap in 
external and cranial dimensions with the smallest samples 
of E. puerulus and E. hirtipes (Lanzone, Ojeda et al. 2011; 
Spotorno et al. 2013).

Eligmodontia hirtipes (Thomas, 1902)
Hairy- footed Gerbil Mouse, Hairy- footed Laucha

synonyms:
Phyllotis hirtipes Thomas, 1902c:225; type locality “Chal-

lapata, 3750 m,” Oruro, Bolivia.
Eligmodontia hirtipes: Thomas, 1916a:141; fi rst use of cur-

rent name combination.
Eligmodontia hirtipes hirtipes: Gyldenstlope, 1932:71; name 

combination.
Eligmodontia puerulus hirtipes: Mann, 1945:78; name com-

bination.
Eligmodontia puerulus tarapacensis Mann, 1945:75; type 

locality “Churiguaya,” Arica y Parinacota, Chile.
description:  Characterized by Thomas (1902c) as 

small, but larger than other species in genus, with mean 
head and body length 94.7 mm (range: 87– 103 mm), tail 
length 89.4 mm (82– 100 mm), hindfoot length 25.7 mm 
(24– 27 mm), and ear length 18.7 mm (18– 20 mm; N = 25, 
specimens from Peru in MVZ collection). Tail always shorter 
than head and body length (average 94.6%). Fur long, soft, 
and lax. Dorsal color yellowish brown to sandy buff with 
gray- based hairs providing darker streaking on back; very 
distinct buffy lateral line present in adults but less well- 
developed in younger individuals; undersurface generally 
immaculate white with hairs white to base; some individuals 
have very narrow gray- based fur, which typically does not 
show through from below. Tail weakly bicolored, slightly 
darker above and paler below, with some individuals having 
rather dark dorsal stripe and others nearly unicolored; short 
pencil of 2– 4 mm long hairs terminates tail in most, but not 
all, specimens. Forefeet and hindfeet dirty white above and 
well clothed with stiff whitish hairs on plantar surfaces. 
Ears dark brown on external surface; inner surfaces clothed 
with paler, somewhat buffy hairs; small, pale subauricular 
patches present on most specimens. Skull unremarkable but 
slightly larger than most species (mean greatest skull length 
25.7 mm, range: 24.3– 26.5 mm); auditory bullae notably 
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Eligmodontia moreni (Thomas, 1896)
Monte Gerbil Mouse, Monte Laucha

synonyms:
Eligmodon Moreni Thomas, 1896:307; type locality “Chi-

lecito, Prov. Rioja [= La Rioja], Argentina, alt. 1200 
metres.”

Eligmodontia moreni: Thomas, 1916a:141; fi rst use of cur-
rent name combination.

Graomys hypogaeus Cabrera, 1934:124; type locality “Cor-
ral Quemado, Catamarca (2250 m. de alt.),” Argentina.

Eligmodontia morenoi Yepes, 1935a:226; incorrect subse-
quent spelling of Eligmodon moreni Thomas.

Eligmodontia typus moreni: Cabrera, 1961:483; name com-
bination.
description:  Body small but tail absolutely and pro-

portionately longest in genus; mean head and body length 
79.4 mm (range: 69– 89 mm), mean tail length 106.2 mm 
(range: 92– 125 mm), mean hindfoot length 24.4 mm 
(range: 22.1– 27 mm), and mean ear length 19.2 mm (range: 
16– 21.5 mm). Tail much longer than head and body length 
(about 134% greater). Fur long and lax. Dorsal color ei-
ther brownish (Lanzone, Ojeda, and Gallardo 2007) or 
coarsely mixed fawn and brown (Thomas 1896); under 
parts white, with hairs white to base, although Thomas 
(1896) noted immature specimens with gray- based hairs; 
junction of dorsal and ventral colors marked by yellow-
ish lateral line. Tail markedly bicolored and moderately 
haired, dark above and white below and on sides; terminal 
pencil of hairs extends 5 mm or longer. Area around mouth 
white; white postoccular patch present. Hindfeet notably 
large; upper surfaces of forefeet and hindfeet clothed in 
silvery white hairs, and  soles likewise covered by short 
hairs. Skull with interorbital region slightly divergent pos-
teriorly and with edges angled for approximately half of 
length and then expanded to their anterior margins; zy-
gomatic arches parallel or slightly divergent posteriorly, 
narrow, and slender; deep zygomatic notches with oval 
internal borders; anterior border of maxillae with devel-
oped and rounded tubercles; anterior margin of mesop-
terygoid fossa rounded; small maxillary foramina located 
at anterior half of M1; teardrop- shaped foramen ovale; 
pterygoid plates expanded; auditory bullae infl ated, with 
short to very short bullar tubes, distinctly narrowed petro-
tympanic fi ssures, and very short but expanded at the base 
stapedial spines; m1 with anteromedian fl exus marked to 
slightly marked; anterolingual and mesostyle present; m2 
with labial fold (hypofl exus) in contact with secondary 
lingual fold (metafl exus); m3 with two conspicuous folds; 
M1 with weakly developed or absent anteromedian fl exus; 
M2 with fi rst primary fold well developed; M3 with lin-
gual fold present; condyloid pro cess narrower than angu-
lar pro cess.

a 2n = 50, FN = 48, karyotype with an acrocentric X chro-
mosome and small biarmed Y (Pearson and Patton 1976 
[reported as E. typus]; Ortells et al. 1989; Kelt et al. 1991; 
and Spotorno et al. 1994 [each reported as E. puerulus]), 
similar in all characteristics to that of E. dunaris (Spotorno 
et al. 2013).

Musser and Carleton (2005) listed tarapacensis Mann 
as a synonym of E. puerulus, but we align this name with 
E. hirtipes, in part because the type locality is on the bor-
der with Bolivia and near that with Peru. Mann’s (1945) 
description of tarapacensis lacks suffi cient detail, but he 
did note that the tail of his new form was only weakly bi-
colored, a characteristic of E. hirtipes, while contrasting it 
with the dark dorsal stripe of most E. puerulus specimens. 
Nevertheless, we caution that examination of the holotype 
and/or determination of the karyotype of topotypes is nec-
essary to verify our hypothesis.

Lanzone and Ojeda (2005) mapped the purported range 
of this species but clearly indicated its questionable lim-
its in Bolivia and Chile. S. Anderson (1997) included all 
Bolivian specimens in his concept of E. puerulus, but it is 
unclear whether these rec ords are of E. hirtipes or whether 
both species occur in that country. Three specimens in the 
MVZ collection from Potosí department (MVZ 199771, 
199772, 199774) are smaller in body size that Peruvian E. 
hirtipes but have the immaculate white venter characteris-
tic of this species.

Map 270    Selected localities for Eligmodontia hirtipes (●). Contour line = 
2,000 m.
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generalist” because of a broad ecological amplitude that 
spanned creosote bush scrub, mesquite woodland, colum-
nar cactus slopes, barrens, chical, and saltbush habitats. 
The diet of E. moreni during a dry season in a hyperarid 
region of the Monte desert was omnivorous with a ten-
dency to herbivory. Most food items  were plant leaves, 
followed by arthropods, with seeds the least consumed. 
However, there was high interindividual variability in 
the proportion of these categories, which suggests high 
fl exibility in the dietary strategy of this species (Lanzone 
et al. 2012).

remarks :  Thomas (1896) regarded E. moreni to be 
most closely allied to E. elegans Water house (= E. typus F. 
Cuvier). Lanzone, Ojeda, and Gallardo (2007) and Mares 
et al. (2008) provided limited mtDNA cytochrome-b se-
quence support for E. moreni and E. puerulus as sister spe-
cies. In a more geo graph i cally expansive analysis, however, 
Lanzone, Ojeda et al. (2011) failed to recover reciprocal 
monophyly in cytochrome-b haplotypes from specimens 
assigned to both species by karyotype and morphology. 
Hershkovitz (1962) recognized the link between moreni 
and puerulus, listing the latter as a subspecies of his E. ty-
pus with moreni Thomas as a synonym. Cabrera (1961), 
on the other hand, regarded moreni as a valid subspecies of 
E. typus. The species status of E. moreni relative to E. pu-
erulus is strongly supported by the former’s unique 2n = 52, 
FN = 50, karyotype (karyotype 2 in Lanzone, Ojeda, and 
Gallardo 2007) and by multivariate morphometric analy-
ses (Lanzone, Ojeda, and Gallardo 2007; Lanzone, Ojeda 
et al. 2011). The lack of reciprocal monophyly in cyto-
chrome-b sequences is thus presumably due to recent split-
ting of both moreni and puerulus from a common ancestor, 
but this hypothesis requires further study. Spotorno et al. 
(1994) initially assigned the 2n = 34, NF = 48, karyotype 
to E. moreni, but later Spotorno and colleagues examined 
specimens from the type locality of E. puerulus and reas-
signed this cytotype to that species (Spotorno, Zuleta et al. 
1998; Spotorno et al. 2001; Lanzone and Ojeda 2005; 
Lanzone, Ojeda et al. 2011). Lanzone, Ojeda, and Gal-
lardo (2007) documented qualitative and quantitative cra-
nial character differences between E. moreni (their karyo-
type 2 sample) and both E. bolsonensis (their karyotype 1 
sample) and E. typus.

Cabrera (1961) referred Graomys hypogaeus Cabrera 
(1934) as a full synonym of Phyllotis griseofl avus me-
dius, Massoia (1976a) placed it in synonymy under E. 
typus sensu lato, and D. F. Williams and Mares (1978) 
questioned whether the type was a composite specimen. 
Teta, D’Elía, and Pardiñas (2010), however, examined 
the holotype and concluded that hypogaeus Cabrera was 
a ju nior synonym of the currently restricted concept of 
E. moreni.

This species is readily characterized by its long bicolored 
tail and distinctive structure of the auditory bullae, in which 
bullar infl ation occludes the petrotympanic fi ssures, the in-
terbullar distance is greatly reduced, and the stapedial spine 
is narrowed but with a robust base. Lanzone, Ojeda, and 
Gallardo (2007) compared craniodental mea sure ments of 
E. moreni, E. bolsonensis (as E. sp. 1), and E. typus, as did 
Mares et al. (2008); Lanzone, Ojeda et al. (2011) compared 
E. moreni with E. puerulus. The latter authors also studied 
the morphometry of two samples of E. moreni from Cata-
marca and Mendoza provinces, recording signifi cant differ-
ences in most external and cranial mea sures between them.

distribution:  Eligmodontia moreni occurs in Ar-
gentina from Salta province south to Mendoza province 
along the eastern slopes of the Andes in Monte Desert and 
pre- Puna habitats at elevations from about 500 to 3,900 m. 
However, as mentioned below, specimens assigned by mor-
phology to both E. moreni and E. puerulus from one high- 
elevation locality in Catamarca province share the same 
mtDNA cytochrome-b sequences (Lanzone, Ojeda et al. 
2011). Hence, the actual presence of E. moreni at high ele-
vation in Salta needs further confi rmation. Lanzone, Ojeda, 
and Gallardo (2007) and Mares et al. (2008) recorded sym-
patry between E. moreni and E. bolsonensis in Catamarca 
province and between E. moreni and E. typus in both Men-
doza and San Juan provinces.

selected localities  (Map 269): ARGENTINA: 
Catamarca, Corral Quemado (type locality of Graomys hy-
pogaeus Cabrera), 5.2 km S of El Bolsón (Mares et al. 2008), 
21 km SW of El Desmonte (Mares et al. 2008), 1.5 km S of 
El Peñón (Mares et al. 2008); La Rioja, Chilecito (type lo-
cality of Eligmodon Moreni Thomas), 14.5 km N of Villa 
Unión (Mares et al. 2008); Mendoza, Malargüe, 70 km NE 
of Barrancas (Mares et al. 2008), Reserva Telteca (Lanzone, 
Ojeda et al. 2011), ca. 7 km S of Uspallata (Mares et al. 
2008); San Juan, Estancia Leoncito, 1 km W of Observa-
torio Astronómico (Mares et al. 2008), Ischigualasto, Valle 
Fértil (Lanzone, Ojeda, and Gallardo 2007).

subspecies :  Eligmodontia moreni is monotypic.
natural history:  Eligmodontia moreni has been 

collected in sandy areas with scattered, sparse vegetation 
in the Monte Desert and pre- Puna of Argentina. Repro-
duction occurs in the fall (March, April, and May) and 
spring (October and November). Unpublished observa-
tions indicate that this species is nocturnal and terrestrial. 
Gonnet and Ojeda (1998) examined habitat use of a small 
mammal community at a midelevation locality in north-
western Mendoza province, Argentina; although identi-
fi ed as E. typus, it is probable that the species the studied 
was E. moreni. Traba et al. (2010) described macrohabitat 
and microhabitat selection by E. moreni during both wet 
and dry seasons, regarding the species as a “fi ne- grained 
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one projection longer than others, very thin protuberant 
stapedial spines without conspicuous base, and wide pet-
rotympanic fi ssures; maxillary toothrow length notably 
short (mean 3.60, range: 3.3– 3.9; Sikes et al. 1997; Lan-
zone 2009); M1 with anteromedian fl exus variable pres-
ent; mandible with wide angular pro cess with an internal 
concavity, and condyloid pro cess narrow but longer than 
in other species.

distribution:  Eligmodontia morgani occurs in the 
Patagonian steppe of southern Chile and southern Argen-
tina in Mendoza, Neuquén, Río Negro, Chubut, and Santa 
Cruz provinces, at moderate to high elevations along the 
slopes and eastern base of the Andes. This species is sym-
patric with E. typus at multiple localities from Mendoza 
south to Santa Cruz province where the Patagonian steppe 
interfaces with Monte or coastal desert habitats (Zambelli 
et al. 1992; Hillyard et al. 1997; Sikes et al. 1997; Mares 
et al. 2008; M. C. Da Silva 2011).

selected localit ies  (Map 271): ARGENTINA: 
Chubut, Estancia La Escondida (Hillyard et al. 1997), Es-
tancia Los Manantiales (E. P. Lessa et al. 2010), Estancia Ta-
lagapa (E. P. Lessa et al. 2010), 27 km NW of Pampa de Ag-
nia (Sikes et al. 1997), 3 km N of Tecka along Hwy 4 (Mares 
et al. 2008); Mendoza, 2 mi E of Gendarmería Cruz de Pie-
dra (Mares et al. 2008), 2 km N of junction Hwy 40 and El 
Manzano Road along Hwy 40 (Mares et al. 2008), 3 km W 
of Refugio Militar General Alvarado (Mares et al. 2008); 
Neuquén, 8.8 km S of Lonco Luan (Mares et al. 2008), 
Parque Nacional Laguna Blanca (Tiranti 1997), 21 km NW 
and 1 km N of junction Hwys 60 and 23 (Mares et al. 2008); 
Río Negro, Cerro Corona (Lessa et al. 2010), Las Victo-
rias, 4.2 km E of Bariloche (E. P. Lessa et al. 2010), 15 km 
NE of Mencué (Sikes et al. 1997), Meseta de Somuncurá 
(Sikes et al. 1997), Tembrao (Hillyard et al. 1997); Santa 
Cruz, Cabo Vírgenes (UP 1201), Estancia Cerro Ventana (E. 
P. Lessa et al. 2010), Estancia La Vizcaina (Hillyard et al. 
1997), Río del Deseado, Estancia Cerro del Paso (M. C. Da 
Silva 2011), Río Santa Cruz, 4 km W of Punta Quilla s/RP 
288 (M. C. Da Silva 2011), RPG Laguna Azul (CNP- E 425). 
CHILE: Aysén, Chile Chico, 2 km S and 1 km W of Aeró-
dromo (Kelt et al. 1991); Magallanes y Antártica Chilena, 
Lake Sarmiento, Ultima Esperanza (Osgood 1943b).

subspecies :  Eligmodontia morgani is monotypic. 
Mares et al. (2008) detected a shallow gene- genealogy with 
a phylogeographic break between southern and northern 
populations, but this geographic division has not been ex-
amined adequately as yet.

natural history:  Eligmodontia morgani is terres-
trial and nocturnal. It is primarily restricted to the semiarid 
steppes in western Patagonia, where it may be the most 
abundant species (Monteverde et al. 2011). Population 
ecol ogy, microhabitat selection, space use, population dy-

Eligmodontia morgani J. A. Allen, 1901
Morgan’s Gerbil Mouse, Western Patagonian Laucha

synonyms:
Eligmodontia morgani J. A. Allen, 1901c:409; type local-

ity “Arroya [sic]  Else, Patagonia”; J. A. Allen (1905:53) 
referred to this vague reference as “Balsaltic Cañons, 50 
miles southeast of Lake Buenos Aires, Patagonia (‘Arroyo 
 Else’ on the labels and in the original description).” There 
is no “Arroyo  Else” in Patagonia; according to the notes 
and itinerary followed by J. B. Hatcher and A. E. Col-
burn (see Hatcher 1903); the type specimen was collected 
near the confl uence of the Río Ecker and Río Pinturas, 
about 47°07′S and 70°51′ W, Santa Cruz, Argentina.

Eligmodontia elegans morgani: Osgood, 1943b:199; name 
combination.

Eligmodontia typus morgani: Cabrera, 1961:484; name com-
bination.
description:  One of largest species of genus with re-

gard to length of head and body, with mean head and body 
length 86.4 mm (range: 75– 90 mm), tail length 78.9 mm 
(range: 63– 99 mm), hindfoot length 22.5 mm (range: 21– 
25 mm), and ear length 16.2 mm (range: 14– 19 mm; data 
from Sikes et al. 1997 and MVZ collection). Tail usually 
shorter than head and body length (about 92%); bicolored 
with narrow dark dorsal stripe; terminating in short pencil 
about 2 mm long. Dorsal fur dark to grayish brown with 
yellowish mottled; intensity of yellow increases laterally 
and caudally, but most specimens darker relative to those 
of other species. Dorsum separated from whitish venter by 
narrow ochraceous lateral line; venter with gray to black 
bases of hairs visible, tips white. Ears dark brown and 
noticeably short (about <20% of head and body length), 
without evidence of preauricular or postauricular patches 
of paler color. J. A. Allen (1901c:409) remarked that pel-
age was “very full, long, and soft,” but specimens in the 
MVZ collections from Río Negro province have noticeably 
shorter dorsal fur than other species. Dorsal surfaces of 
forefeet and hindfeet clothed in short, white hairs; plantar 
surfaces sparsely covered by short hairs. Cranially simi-
lar to E. typus, but with longer incisive foramina (mean 
5.25 mm, range: 4.7– 6.0 mm). The nasals of E. morgani 
longest among all species in genus (mean 10.2 mm); zygo-
matic arches rounded when viewed from above, but deli-
cate, thinner in middle and posterior parts relative to other 
species; anterolateral border of zygomatic plates slightly 
concave; braincase small; tubercles on anterior border of 
maxillae poor developed or absent; parapterygoid plates 
long, wide, and more elevated in lateral portion than in 
others species; mesopterygoid fossa relatively long and nar-
row, with median spine on anterior margin; auditory bul-
lae uninfl ated (mean length × width: 3.61 × 3.75 mm), with 
elongated bony tubes terminating in serrations of which 
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quences. Both Hillyard et al. (1997) and Mares et al. (2008) 
discussed historical biogeography with regard to E. typus, 
elaborating upon the complementarity of their present- day 
distributions to biotic provinces within Patagonia.

Eligmodontia puerulus (Philippi, 1896)
Andean Gerbil Mouse, Altiplano Laucha

synonyms:
Hesperomys puerulus Philippi, 1896:20; type locality “cerca 

de Atacama,” [= San Pedro de Atacama,] Antofagasta, 
Chile (see Osgood 1943b:198; Hershkovitz 1962:187).

Mus puerulus: Philippi, 1900:79; name combination.
Eligmodontia hirtipes jacunda Thomas, 1919f:131; type 

locality “Abrapampa [= Abra Pampa], 3500 m,” Jujuy, 
Argentina.

Eligmodontia puerulus: Osgood, 1943b:198; fi rst use of cur-
rent name combination.

Eligmodontia puerulus puerulus: Mann, 1945:78; name 
combination.
description:  Size moderate for genus, with mean 

head and body 82.6 mm (range: 67– 95 mm); mean tail 

namics, reproduction, and longevity have been studied in 
northwestern Patagonia (Pearson et al. 1987; Guthmann 
et al. 1997; Lozada and Guthmann 1998; Lozada et al. 
2001). Pearson et al. (1987) characterized the reproductive 
season as October through April, with an average litter size 
of 5.9; individuals reached sexual maturity at 1.5 months, 
and the life span was about nine months. Abundance was 
highest in the fall (3.5 individuals/ha) and lowest in the 
spring (0.4/ha). Monteverde et al. (2011) recorded a breed-
ing season from August to March, larger home range sizes 
for females (656.72 ± 90.55 m2) than for males (439.58 
± 114.52 m2), and abundances ranging from 12 to 71 in-
dividuals per hectare. Individuals of this species are prey 
to both the Magellanic Horned Owl (Bubo magellanicus; 
Trejo et al. 2005; Trejo and Guthmann 2003) and the Great 
Horned Owl (Bubo virginianus; Trejo and Grigera 1998). 
J. P. Sánchez et al. (2009), J. P. Sánchez et al. (2010), and 
J. P. Sánchez (2013) described tick and fl ea ectoparasites. 
Udrizar Sauthier (2009) enlarged the knowledge of the 
past distribution and abundance of this species through the 
Holocene of central Patagonia.

remarks :  J. A. Allen (1901c) described morgani as a 
species, but this name, as with so many others in the ge-
nus, became subsumed as a synonym of E. typus typus in 
Herskowtiz’s (1962) revision or as a synonym of E. typus 
elegans in Cabrera’s (1961) compilation. The recognition 
of E. morgani as a species distinct from E. typus was fi rst 
supported by its unique 2n = 32– 34, FN = 32, karyotype 
(Ortells et al. 1989; Kelt et al. 1991; Zambelli et al. 1992; 
Tiranti 1997) and has been more recently confi rmed by re-
ciprocal monophyly of mtDNA cytochrome-b sequences 
(Hillyard et al. 1997; Mares et al. 2008; Lanzone, Ojeda 
et al. 2011). At the chromosome level, E. morgani possesses 
both polymorphic and polytypic Robertsonian (Rb) popu-
lations. In some localities, the 2n = 32 and 2n = 34 cytotypes 
are fi xed, while in others these diploid numbers are part of 
a polymorphic Rb system where the 2n = 33 heterozygote is 
also present. Mares et al. (2008) described two mtDNA cy-
tochrome-b clades and suggested that these corresponded to 
northern and southern divisions concordant with the chro-
mosome differentiation. However, the known karyotype 
diversity pattern does not exhibit a simple dichotomous 
distribution, as populations fi xed for the 2n = 32 karyotype 
are found both in the north and south of the distribution 
range of the species, with both polymorphic and 2n = 34 
populations in the center (Ortells et al. 1989; Kelt et al. 
1991; Zambelli et al. 1992; Tiranti 1997; Lanzone 2009). 
Furthermore, Lessa et al. (2010) failed to recover any phy-
logeographic break across their broad sampling throughout 
Patagonia in their expanded analysis of cytochrome-b se-
quences. Additional studies are needed to understand dis-
tributional relationship between cytotypes and mtDNA se-

Map 271    Selected localities for Eligmodontia morgani (●). Contour line = 
2,000 m.
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rca, at elevations generally above 3,500 m. The possibility 
that this species is present in southwestern Bolivia requires 
careful consideration. This species had been recorded in 
sympatry only with E. bolsonensis in Catamarca province 
(Mares et al. 2008), but the high ge ne tic similarity between 
E. puerulus and E. moreni in that region requires a detailed 
study of multiple taxonomic characters to identify prop-
erly species in this province.

selected localit ies  (Map 272): ARGENTINA: 
Catamarca, Antofagasta de la Sierra, Paycuqui (CML [Arg 
5296]), Pastos Largos (Lanzone, Ojeda et al. 2011); Jujuy, 
Abra Pampa (type locality of Eligmodontia hirtipes ja-
cunda Thomas), 8 km E of Saladillo (Lanzone, Ojeda et al. 
2011), 18 km E of Salinas Grandes (Lanzone, Ojeda et al. 
2011), 26 km W of Susques (Lanzone, Ojeda et al. 2011); 
Salta, Cauchari (Spotorno et al. 1994), Vega Cortadera 
(OMNH 34756). CHILE: Antofagasta, Ojos de San Pe-
dro (MVZ 116774), San Pedro de Atacama (type locality 
of Hesperomys puerulus Philippi), 40 km SE of Tonocao 
(Spotorno et al. 2001).

subspecies :  We treat Eligmodontia puerulus as 
monotypic; Lanzone, Ojeda et al. (2011) detected only very 
slight differences among three sampled populations in fi ve 
of 29 mensural variables. However, there is high molecu-
lar diversity (more than 5% in mtDNA cytochrome-b se-
quences) among Argentinean Puna samples. Additionally, 
both Spotorno et al. (1994; see also Spotorno, Zuleta et al. 
1998) and Lanzone, Ojeda et al. (2011) have described 
a complex Robertsonian chromosome system in samples 
from the Puna of Argentina and Chile. The relationship 
between molecular and chromosomal diversity as well as 
the taxonomic implications of both requires further study.

natural history:  Like other species of Eligmo-
dontia, E. puerulus is nocturnal and terrestrial. It is re-
stricted to the high elevations of the Altiplano. In northern 
Chile, this species is found in “tolares arenosos” (Spotorno, 
Zuleta et al. 1998); near the type locality, it was captured 
in association with the saltbush Atriplex etumatacamensii 
(Amaranthaceae). Unpublished data indicate reproductive 
activity occurs in the fall (March).

remarks :  The karyotype of E. puerulus is charac-
terized by a variable 2n ranging from 31 to 37, but with 
a stable FN of 48 signaling Robertsonian polymorphism 
(Spotorno et al. 2001; Lanzone, Ojeda et al. 2011). Speci-
mens from the type locality of E. puerulus (San Pedro de 
Atacama, Antofagasta, Chile) have 2n = 34 and FN = 48 
(Spotorno, Zuleta et al. 1998). There are different popula-
tions with fi xed 32 and 34 chromosomes, and polymorphic 
ones with 2n = 31, 32, 33 and 2n = 32, 34, 35, 36, 37. Mei-
osis of a few samples of heterozygotes exhibited normal 
segregation, with no imbalances detected (Lanzone, Ojeda 
et al. 2011). Thomas (1919f) described jacunda as a sub-

length 73.8 mm (range: 59– 92 mm), mean hindfoot length 
23.6 mm (range: 21– 26 mm), and mean ear length 17.9 mm 
(range: 15– 21 mm). Fur long and lax; dorsally colored gray-
ish brown to light brown with yellow; distinctly wide buffy 
lateral line divides dorsal from ventral fur. Ventral hairs 
white to gray to black at their base but always white at tip; 
frequency of these ventral colorations varies among popu-
lations. Eyes outlined by darker line if variable length that 
begins on posterior margin, less marked or absent in speci-
mens from some populations. Tail absolutely and propor-
tionally shortest among species in genus, averaging 89.4% 
of head and body length; coloration varies from markedly 
bicolor to almost completely white, although slightly bi-
colored in most specimens, more pronounced at tip, pale 
brown above and white below, terminating in short pencil 
of hairs. Both forefeet and hindfeet covered dorsally with 
short, dirty white hairs;  soles clothed in dense, long white 
hairs. Skull with nasals relatively large, but shorter than 
those of E. morgani; posterior part of interorbital region 
relatively angular; zygomatic arches relatively thick and 
rounded, most robust and least delicate among species; 
well- developed rounded or ovoid tubercles on anterior 
border of maxilla, but generally smaller than those of E. 
moreni; short incisive foramina (shortest among species 
of genus), reaching the anterior border of m1; mesop-
terygoid fossa relatively long, broad with rounded ante-
rior margin; parapterygoid plate relatively narrow and 
little elevated in lateral portion; oval foramen large and 
rounded; petrotympanic fi ssure narrow (narrower than in 
E. typus but wider than in E. moreni), although rather 
variable within and among populations; bullar tubes 
short and fl at, somewhat irregular anteriorly; stapedial 
spines relatively short and triangular, wide at insertion 
point on bullae and thin and detached at anterior tip; 
M1 with weakly developed anteromedian fl exus in young 
individuals but without fl exus in adults; M2 with fi rst 
primary fold absent or poorly developed; M3 with only 
second primary fold well developed (labial) and deep, 
more so than in other species, lingual fold, in general, ab-
sent or underdeveloped; m1 with marked anteromedian 
fl exus; no contact between labial fold (hypofl exus) and 
second major lingual fold in m2; and m3 with two con-
spicuous folds. Skull differs from geo graph i cally adjacent 
(to southeast) E. moreni by much smaller bullae (aver-
age length and width, 4.67 × 5.07 mm), presence of very 
open petrotympanic fi ssures, and distinct stapedial spine 
(Lanzone 2009; Lanzone, Ojeda et al. 2011); cranioden-
tal dimensions completely nonoverlapping in multivariate 
principal component space (Lanzone, Ojeda et al. 2011).

distribution:  Eligmodontia puerulus occurs in the 
Puna of the Altiplano of northeastern Chile and northwest-
ern Argentina in the provinces of Jujuy, Salta, and Catama-
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Eligmodontia typus F. Cuvier, 1837
Highland Gerbil Mouse, Eastern Patagonian Laucha

synonyms:
Eligmodontia typus F. Cuvier, 1837:168; type locality “en-

virons de Buenos- Ayres,” Buenos Aires, Argentina (see 
Remarks for discussion of the actual type locality).

Mus elegans Water house, 1837:19; type locality “Bahia 
Blanca [= Bahía Blanca],” Buenos Aires, Argentina.

Eligmodontia morgani pamparum Thomas, 1913c:572; type 
locality “Peru Station, F.C.P. [= Perú]; about 200 kilo-
metres N.W. of Bahia Blanca,” La Pampa, Argentina.

Eligmodontia marica Thomas, 1918c:483; type locality 
“Chumbi cha, Catamarca. Alt. 600 m,” Argentina.

Eligmodontia typus elegans: Cabrera, 1961:483; name com-
bination.

Eligmodontia typus marica: Cabrera, 1961:483; name com-
bination.

Eligmodontia typus: Cabrera, 1961:483; fi rst use of current 
name combination.

Eligmodontia typus typus: Cabrera, 1961:484; name com-
bination.
description:  Size similar to E. bolsonensis, E. 

moreni, and E. puerulus, slightly smaller on average than 
E. morgani, much smaller than E. hirtipes, but not as small 
as E. dunaris. Mean head and body length 76.21 (Lanzone, 
Ojeda, and Gallardo 2007) to 84.03 mm (Mares et al. 
2008), with range across both studies 61– 88 mm; aver-
ages from same two studies for tail length 92.1 mm and 
94.67 mm, respectively (combined range: 72– 110 mm), 
hindfoot length 21.26 and 22.01 mm (range: 16– 25 mm), 
and ear length 17.21 and 17.83 mm (range: 11– 23 mm). 
Tail proportionally long, 110– 121% of head and body 
length; slightly bicolored with dark and especially wide 
dorsal stripe; usually either lacking penciled tip or, if pres-
ent, one less than 5 mm. Fur short, as in E. morgani, with 
overall brownish dorsal tones; upper parts separated from 
venter by buffy lateral line of varying distinctness; white 
under parts with hairs gray or white at their base through-
out or confi ned mainly to margins. Forefeet and hindfeet 
white above;  soles appear naked or nearly so, clothed in 
sparse, short white hairs. Ears moderately long, 20– 23% 
of head and body length. Skull unremarkable except for 
overall small size, with mean greatest cranial length vary-
ing from 22.75 mm (Mares et al. 2008) to 23.85 mm (Lan-
zone, Ojeda, and Gallardo 2007), combined range from 
both studies 20.9– 25.7 mm; tubercles on anterior border of 
maxilla absent or slightly developed and rounded; auditory 
bullae uninfl ated, with mean length by width 4.16 mm ×
4.31 mm, somewhat larger than parapatric E. morgani (Sikes 
et al. 1997) and distinctly smaller than E. moreni (Lanzone, 
Ojeda, and Gallardo 2007); stapedial spine development and 
enlarged petrotympanic fi ssures similar to E. bolsonensis, 

species of E. hirtipes, but specimens from the type locality 
(Abra Pampa, Jujuy, Argentina) have a 2n = 31, 32, and 33, 
at the lower end of the range characteristic of E. pueru-
lus, not the 2n = 52 of E. hirtipes (Lanzone, Ojeda et al. 
2011). Karyotypic data also support the species status of 
E. puerulus with respect to the geo graph i cally adjacent 
E. hirtipes (to the north), E. dunaris (to the southwest), 
and E. moreni (to the southeast). Three or all four species 
form a major clade in some phyloge ne tic analyses (Lan-
zone, Ojeda, and Gallardo 2007; Mares et al. 2008; Lan-
zone, Ojeda et al. 2011; Spotorno et al. 2013). E. puerulus
is characterized by deep molecular variability and diver-
gences with a complex geographic distribution (Lanzone, 
Ojeda et al. 2011). Specimens allocated to E. puerulus
and E. moreni are presumptively recently derived species, 
as their respective mtDNA cytochrome-b haplotypes have 
yet to reach reciprocal monophyly, presenting a polyphy-
letic pattern. Nevertheless, the two species are markedly 
distinct in karyotype and differ signifi cantly in 21 of the 
29 morphometric variables compared as well as in qualita-
tive traits, such as differences in bullar size and openness 
of the petrotympanic fossae (Lanzone, Ojeda et al. 2011). 
All four species have allopatric ranges, but it is possible 
that ranges overlap between some of them in the Altiplano 
of northern Chile, western Bolivia, and northwestern Ar-
gentina. Additional collections accompanied by karyotypes 
and molecular sequences are needed to refi ne the range 
limits of all four species.

Map 272    Selected localities for Eligmodontia puerulus (●). Contour line = 
2,000 m.
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graphic context (Hillyard et al. 1997; Mares et al. 2008; 
E. P. Lessa et al. 2010), nor has it been related to morpho-
logical patterns of variation.

natural history:  Most information on the natu-
ral history of this species is based on studies of populations 
in the Monte Desert of Mendoza province, Argentina. 
 Here, and presumably elsewhere, E. typus is nocturnal and 
terrestrial. The diet is omnivorous, with leaves and seeds 
predominating (Giannoni et al. 2005), and seed hoarding 
has been reported (Giannoni et al. 2001; C. M. Campos 
et al. 2007; Tababorelli et al. 2009). The species is resis-
tant to water deprivation (Bozinovic et al. 2007), and is 
highly effi cient at concentrating urine as a means to mini-
mize water loss (G. B. Diaz and Ojeda, 1999). The spe-
cies is a quadrupedal saltator, but locomotion varies ac-
cording to the openness of the habitat (Taraborelli et al. 
2003). In the Monte Desert, this species prefers areas of 
low cover in sandy areas, but higher cover where creosote 
bush (Larrea [Zygophyllaceae]) or mesquite (Prosopis [Fa-
baceae]) is present (Corbalán and Ojeda 2004; Corbalán 
2006; Corbalán and Debandi 2006; Corbalán et al. 2006). 
This species does well in areas disturbed by cattle grazing 
(Tabeni and Ojeda 2005). Known predators include Geof-
froy’s Cat (Leopardus geoffroyi; Bisceglia et al. 2011), the 
Culpeo (Lycalopex culpaeus; Corley et al. 1995), and the 
Barn Owl (Tyto alba; De Santis et al. 1994; García Es-
ponda et al. 1998). Despite possible bipedal locomotion 
and an erratic escape behavior, individuals  were consumed 
in a greater proportion than their availability, likely due to 
the open habitat the species utilizes (Tabani et al. 2012).

remarks :  Although E. typus has been recognized as 
a species by virtually all authorities over the past century 
and a half, the current and considerably more geo graph i-
cally constrained concept of this species did not coalesce 
until the application of karyotypic and molecular sequence 
data within the past two de cades. Ortells et al. (1989), 
Kelt et al. (1991), Zambelli et al. (1992), and Tiranti 
(1997) each documented the unique karyotype of 2n = 44, 
FN = 44, for specimens of this species. More recently, 
mtDNA cytochrome-b sequences have substantiated speci-
mens with this chromosome complement as a monophy-
letic lineage relative to other species in the genus (Hillyard 
et al. 1997; Lanzone, Ojeda, and Gallardo 2007; Lanzone, 
Ojeda et al. 2011; Mares et al. 2008; E. P. Lessa et al. 2010; 
M. C. Da Silva 2011), except possibly E. bolsonensis (E. P. 
Lessa et al. 2010).

The application of Cuvier’s name typus, however, to the 
2n = 44 karyotypic form is not straightforward because the 
type locality of Cuvier’s mouse (“environs de Buenos- Ayres”) 
is both imprecise and in doubt. Hershkovitz (1962:185), 
Massoia and Fornes (1964d), and Ortells et al. (1989) 
have each discussed the uncertainty of the type locality, 

distinct from conditions in E. moreni (Lanzone, Ojeda, and 
Gallardo 2007); anteromedian fl exus of M1 weakly visible in 
very young individuals but not in adults.

distribution:  Eligmodontia typus occurs east of 
the Andes from Catamarca south to Santa Cruz province, 
and east to Buenos province, Argentina, primarily at eleva-
tions below 1,000 m. It has the broadest range across the 
ecoregions of Argentina, ranging from Espinal and Pampa 
to Monte Desert and Patagonian steppe. Eligmodontia 
typus is sympatric with E. moreni at localities in Mendoza 
and San Juan provinces (Lanzone, Ojeda, and Gallardo 
2007; Mares et al. 2008) and with E. morgani at several 
sites in Chubut, Mendoza, Río Negro, and Santa Cruz 
provinces (Zambelli et al. 1992; Hillyard et al. 1997; Sikes 
et al. 1997; Mares et al. 2008).

selected localit ies  (Map 273): ARGENTINA: 
Buenos Aires, Bahía Blanca (type locality of Mus elegans 
Water house), Pechuén- có (Massoia and Fornes 1964d), 
Pirovano ( J. R. Contreras 1972); Catamarca, Chumbicha 
(type locality of Eligmodontia marica Thomas), Quimilo 
(Mares et al. 2008); Chubut, Estancia Los Manantiales (E. 
P. Lessa et al. 2010), Istmo Ameghino (Sikes et al. 1997), 
30 km NW of Pampa de Agnia (Sikes et al. 1997), Paraje 
Fofocahuel, Campo Netchovit (E. P. Lessa et al. 2010), 
Paso de Indios, 18 km W of junction Hwys 29 and 27 along 
Hwy 27 (E. P. Lessa et al. 2010), Rawson (Teta, D’Elía, 
and Pardiñas 2010); La Pampa, Lihué Calel (Teta, D’Elía, 
and Pardiñas 2010), Loventué (Teta, D’Elía, and Pardi-
ñas 2010), Peru Station (type locality of Eligmodontia 
morgani pamparum Thomas); Mendoza, Costa de Araujo 
(Lanzone, Ojeda, and Gallardo 2007), 35 km S of Paredi-
tas by Hwy 40 and 3 km E (Mares et al. 2008), Reserva 
Telteca (Mares et al. 2008), Salinas del Diamante (Mares 
et al. 2008); Neuquén, 20 km E of Zapala (Tiranti 1997); 
Río Negro, Aguada Cecilio (Hillyard et al. 1997), 10 km 
S of Comallo (E. P. Lessa et al. 2010), Meseta de Somun-
curá (Sikes et al. 1997), 18 km SW of Viedma (Hillyard 
et al. 1997); San Luis, Pampa de las Salinas (Lanzone, 
Ojeda, and Gallardo 2007), 12 km N of Varela (by road) 
(E. P. Lessa et al. 2010); Santa Cruz, Estancia Cerro del 
Paso (E. P. Lessa et al. 2010), Meseta El Pedrero (Sikes et al. 
1997).

subspecies :  We treat Eligmodontia typus as mono-
typic. Although this species occupies a broader ecologi-
cal range than any other in the genus, no study has as yet 
determined the patterns of morphological variation that 
might substantiate geographic races.

There are high levels of protein heterozygosity, poly-
morphism, and ge ne tic identity within and among popula-
tions of Patagonia (G. B. Sousa et al. 1996). Limited cladal 
structure in mtDNA cytochrome-b sequences is present, 
but this structure has not as yet been placed within a geo-
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Mares et al. (2008), who followed both Thomas (1929) 
and Musser and Carleton (2005), and assign pamparum
Thomas to E. typus.

M. M. Díaz et al. (2006) regarded marica Thomas as a 
valid species, but this taxon is allocated as a synonym of 
E. typus herein based on mtDNA cytochrome-b sequences 
of specimens from near the type locality (Chumbicha, 
Catamarca province; Mares et al. 2008; E. P. Lessa et al. 
2010). However, the low mtDNA cytochrome-b se-
quence divergence between E. bolsonensis and E. typus
(less than 3%) and thus a potential polyphyletic relation-
ship between both taxa cannot be ruled out at present. It 
is thus possible that Thomas’s marica is actually a se nior 
synonym of bolsonensis. This hypothesis needs to be ex-
amined in detail, especially because Thomas (1918c:483) 
explicitly noted that the type series of marica had the 
“whole of the under surface pure sharply defi ned white, 
all the hairs, even laterally, white to their bases.” Emilio 
Budin, who collected the type series of marica, noted that 
the species was “evidently very rare” (Thomas 1918c:484). 
Given the extensive anthropogenic modifi cation of the 

noting that, at the time of Cuvier’s work, the “environs 
de Buenos- Ayres” included a large area that cannot be 
equated to the surroundings of the city of Buenos Aires 
today. Thomas (1929:39), refl ecting on the problem, stated 
“no doubt Cuvier’s giving of Buenos Ayres as the origi-
nal locality was merely due to this latter term being then 
used in a general signifi cance— just as if we said Argentina 
now.” He and more recent authors (Cabrera 1961:484; 
Honacki et al. 1982:410) concluded that the type local-
ity should be “Corrientes,” citing d’Orbigny and Gervais 
(1847). But Alcicde d’Orbigny, who apparently collected 
the specimen upon which Cuvier’s fi gure of E. typus was 
drawn, simply stated (in d’Orbigny and Gervais 1847:24) 
“nous avons rencontré cette espèce dans la province de 
Corrientes, où elle est peu commune” (roughly translated, 
“we encountered this species in the province of Corrien-
tes, where it is uncommon”); he made no specifi c reference 
to where the specimen he provided to Cuvier had origi-
nated. To our knowledge, there is no confi rmed record of 
any Eligmodontia from Corrientes province, the Mesopo-
tamian region of Argentina; the nearest known locality for 
the genus is about 500 km distant. If the type of E. typus
was, in fact, collected by Alcides d’Orbigny, it was most 
likely obtained in southernmost Buenos Aires province, 
as he spent several months traveling around Carmen 
de Patagones and San Blas. The issue of the type locality 
of Cuvier’s typus, and thus the correct application of this 
name to the 2n = 44 karyomorph, remains unresolved, but 
needs to be “formally restricted in order to settle the mor-
phological identifi cation of E. typus and a critical defi ni-
tion of the species within the genus” (Musser and Carleton 
2005:1114).

Water house’s elegans, published in the same year as 
Cuvier’s typus, has been uniformly regarded a synonym 
of typus Cuvier (Water house 1839; Lesson 1842; J. A. Al-
len 1905). Furthermore, all specimens of gerbil mice from 
the broad vicinity of Bahía Blanca, Buenos Aires province, 
the type locality of elegans Water house, share the 2n = 44 
karyotype allocated to E. typus, and specimens from 
nearby Villarino are part of the E. typus mtDNA clade (E. 
P. Lessa et al. 2010). Thus, unless future research is able 
to contradict the long- accepted association of typus Cuvier 
with elegans Water house, we follow those before us and 
continue to use Cuvier’s name for this species.

Thomas (1913c) originally described pamparum as a 
subspecies of E. morgani. However, as noted by Mares 
et al. (2008), the type locality of Peru Station, La Pampa 
province, is well removed from the currently known range 
of E. morgani and is within the Monte Desert ecoregion 
that characterizes E. typus but not E. morgani, and other 
specimens from this province possess the 2n = 44 karyo-
type of E. typus (e.g., Tiranti 1997). We thus agree with 

Map 273    Selected localities for Eligmodontia typus (●). Contour line = 
2,000 m.
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fl ated, with its length approximating the alveolar length of 
the maxillary toothrow. A large stapedial foramen is pres-
ent, an internal groove is present on the alisphenoid and 
squamosal bones, and a sphenofrontal foramen is present 
(all indicators of pattern 1 [of Voss 1988] to the carotid 
circulation), and an alisphenoid strut is present. The up-
per incisors are delicate, asulcate, and orthodont; the lower 
incisors are highly procumbent. M1 and m1 both have 
four roots, m3 has three. The crowns of each tooth are 
low and slightly crested, with ovate cusps. M2 and M3 are 
square in shape (as long as wide). A distinct anteromedian 
fl exus is present on M1, a reduced hypofl exus on M3, and 
a highly reduced mesofl exid on m3. The axial skeletal ele-
ments consist of 13 ribs, 19 thoracolumbar vertebrae, and 
17– 19 caudal vertebrae.

synonyms:
Galenomys Thomas, 1916b:143; type species Euneomys 

(Galenomys) garleppii Thomas, by original designation, 
as subgenus.

[Galenomys]: Thomas, 1926b:317; elevation to genus.
remarks :  Thomas (1916a) originally regarded Gale-

nomys as a subgenus of Euneomys but later (Thomas 1926b) 
raised the taxon to generic status. Ellerman (1941), Osgood 
(1947), and Corbet and Hill (1991) treated it as a subgenus 
of Phyllotis. Hershkovitz (1962) and Steppan (1995) revised 
Galenomys, considering it to be a distinct genus. Pearson 
(1958) likewise regarded Galenomys separate from Phyllotis 
in his revision of the latter.

Galenomys garleppii (Thomas, 1898)
Garlepp’s Pericote

synonyms:
Phyllotis (?) Garleppii Thomas, 1898c:279; type locality 

“Esperanza, a ‘tambo’ in the neighbourhood of Mount 
Sahama,” La Paz, Bolivia.

Euneomys (Galenomys) garleppi: Thomas, 1916a:143; name 
combination.

Galenomys garleppii: Gyldenstolpe, 1932a:96; fi rst use of 
current name combination.

Phyllotis [(Galenomys)] garleppii: Ellerman, 1941:455; 
name combination.
description:  As for the genus.
distribution:  Galenomys garleppii is known from 

seven localities in the Altiplano of northern Bolivia and 
southern Peru, all between 3,300 and 4,650 m.

selected localit ies  (Map 274): BOLIVIA: 
La Paz, Esperanza (type locality of Phyllotis Garleppii 
Thomas); Oruro, Huancaroma (S. Anderson 1997). PERU: 
Puno, Hacienda Pichupichuni, 6 km NW of Huacullani 
(Pearson 1957), Pampa de Ancomarca, 123 km W of Ilave 
(Pearson 1957).

subspecies :  Galenomys garleppii is monotypic.

habitat around Chumbicha, the potential replacement of 
marica by typus also remains a valid, if diffi cult to falsify, 
hypothesis.

Genus Galenomys Thomas, 1916
Jorge Salazar- Bravo

This monotypic genus ranges between about 16°S and 
18°S latitude in southern South America. The single spe-
cies occurs in arid and semiarid Puna, at elevations be-
tween 3,720 and 4,675 m in the departments of La Paz 
and Oruro in Bolivia and Puno in Peru. Except as noted, 
the following account is abstracted from Steppan (1995) 
and Hershkovitz (1962), which should be consulted for 
additional details on morphological characters. The genus 
is not known from the fossil record. Phyloge ne tic analy-
sis based on morphological characters placed Galenomys 
as the sister to Auliscomys (Steppan 1995). This topology 
was generally supported by Braun (1993), but she erected 
Maresomys for Auliscomys boliviensis based on its sister- 
group relationship with Galenomys, thus creating an other-
wise paraphyletic Auliscomys (see Steppan 1995, and ac-
count for Auliscomys).

Galenomys is characterized by the following combi-
nation of characters: medium size (head and body length 
ranging from 105 to 132 mm) with a stout body, short tail 
(30 to 44 mm [Pearson 1957; S. Anderson 1997]), and pale 
color. The upper parts are buffy, thinly lined with brown; 
the sides are clearer; and the under parts and legs are 
sharply defi ned white, the individual hairs wholly white 
on legs, feet, and hands, and from the chin to the ante-
rior part of chest, but basally gray elsewhere. The ears are 
large, well haired on their outer sides. The forefeet and 
hindfeet are white above. The plantar surface of the hind-
feet is thinly covered with long white hairs except on the 
tubercles and terminal phalanges; the thenar pad is absent, 
and the remaining plantar pads are unfused. The tail is 
relatively short, only one- third to one- half of the combined 
head and body length. It is thickly haired white above and 
below, the scales are not visible, and a terminal tuft is not 
conspicuous.

The dorsal shape of the skull in lateral profi le is strongly 
arched in the supraorbital region with the rostrum in-
fl ected downward; the interorbital region is narrow with 
squared but not beaded or ridged edges; zygomatic arches 
are delicate with a pronounced downward infl ection; the 
zygomatic plates are nearly as wide as is the least inter-
orbital breadth, with their anterior borders straight and 
slanted backward; the palate is arched; the incisive foram-
ina are long, reaching to the middle of the M1s; the mesop-
terygoid fossa is narrow; and the bullae are moderately in-
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arid habitats, and occasionally transitional forest, from sea 
level to about 3,100 m. The following generic description is, 
except as noted, compiled from information presented by 
Gyldenstolpe (1932), Ellerman (1941), Hershkovitz (1962), 
and Steppan (1995).

All species of Graomys are externally similar, with large 
ears, long, lax fur, and well- haired, slightly penicillate, bi-
colored tails that are usually longer than head and body. 
The venter is white with hairs white terminally, and white 
or gray basally. The hindfeet are unwebbed, with digit I 
distinctly shorter than digit V; the plantar surface is naked 
(from heel to toes) with six small, but well- defi ned tuber-
cles (thenar, hypothenar, and four interdigitals). There are 
eight mammae (in four pairs).

The skull, in dorsal view, has a relatively broad and 
characteristic interorbital region that is evenly convergent 
V-shaped; supraorbital margins are generally beaded and 
project as ledges. Lacrimals are conspicuous. Zygomatic 
arches are usually parallel sided or slightly convergent. Zy-
gomatic plates have concave anterior margins, resembling 
those of Reithrodon, and zygomatic notches are deep and 
well developed. Frontals are relatively broad and the in-
terparietal is well developed. The orbital wings of the pre-
sphenoid are posterior to the maximum constriction. The 
roof of the mesopterygoid fossa has large sphenopalatine 
vacuities. The parapterygoid fossae are fl at and about even 
with the bony palate. A vertical stout strut of the alisphe-
noid is present. Bullae are moderately to well developed; 
the stapedial spine is laterally appressed to the bullae. The 
tegmen tympani contacts a posterior suspensory pro cess 
of the squamosal; the hamular pro cess of the squamosal 
is well developed, long, and distally spatulate; postglenoid 
foramen is at least twice as large as the subsquamosal fenes-
tra. The coronoid pro cess of the mandible is not well devel-
oped. The lower incisor root is contained in a moderately 
developed capsular pro cess. The condyle is well projected 
and the angular notch is characteristically excised forward.

Incisors are ungrooved and opisthodont. The molars are 
tetralophodont (lacking any trace of a mesoloph or mesolo-
phid), moderately hypsodont, and fl at- crowned to slightly 
raised. Molar rows are parallel sided. Cusps are opposite 
in position. The procingulum of M1 lacks an anteromedian 
fl exus. The anterolabial cingulum of m1 is distinct and large, 
and the mesofl exid of m3 is not shifted anteriorly relative to 
m2. M1 and m1 have four roots.

Axial skeletal elements have counts of 12– 13 ribs, 19 
thoracolumbar vertebrae, and 31– 35 caudal vertebrae. 
The tuberculum of the fi rst rib articulates with the trans-
verse pro cesses of the seventh cervical and the fi rst thoracic 
vertebrae, and the second thoracic vertebra has a greatly 
elongated neural spine. The entepicondylar foramen of the 
humerus is present.

natural history:  Galenomys garleppii is very 
poorly known in all aspects of its ecol ogy and behavior. All 
known localities are in bunch grass dominated Altiplano. 
Pearson (1957) obtained the two Peruvian specimens in 
heavily grazed pampa dominated by dwarf grass and pros-
trate forbs with scattered thorn bushes about 1 foot tall. 
His unpublished fi eld notes (O. P. Pearson, MVZ archives) 
suggest that this species might be diurnal. No information 
is available on food habits. In Bolivia, one female had four 
embryos in December, and four young  were taken in De-
cember (S. Anderson 1997).

remarks :  Both Hershkovitz (1962) and Musser and 
Carleton (2005) included northern Chile in the range of 
this species, but no localities in this country from which 
voucher species exist have been reported. However, given 
the proximity of both Bolivian and Peruvian localities to 
the Altiplano of northeastern Chile, it is quite possible that 
Galenomys garleppii will be found there.

Genus Graomys Thomas, 1916
Janet K. Braun and James L. Patton

Members of the genus Graomys range from about 17°S 
(south central Bolivia) southward through western Para-
guay and adjacent Brazil to about 49°S in southern Argen-
tina (Hershkovitz 1962; Udrizar Sauthier, Formoso et al. 
2011); the genus is not known to occur west of the Andes in 
Chile. Species in the genus generally occupy arid and semi-

Map 274    Selected localities for Galenomys garleppii (●). Contour line = 2,000 m.
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chacoensis J. A. Allen, griseofl avus Water house, and me-
dius Thomas], with edithae Thomas listed as a synonym 
of the latter).

The composite nature of Hershkovitz’s concept of G. 
griseofl avus, however, has been demonstrated by a series 
of studies documenting karyotypic polytypy that, together 
with cross- breeding experiments, allozymes, mtDNA se-
quences, and morphometric analyses diagnose at least 
three geo graph i cally segregated species: G. chacoensis, G. 
domorum, and G. griseofl avus. We provisionally include 
G. edithae Thomas as a fourth species, pending an ade-
quate review of the holotype and other specimens from the 
vicinity of the type locality. We emphasize that, although 
the geographic boundaries of these taxa have become rea-
sonably well understood in Argentina (e.g., J. J. Martínez, 
Krapovickas, and Theiler 2010; J. J. Martínez and Di Cola 
2011; Udrizar Sauthier, Formoso et al. 2011), few of the 
recent studies substantiating species boundaries in the ge-
nus have treated samples from Bolivia or Paraguay. Most 
localities provided in the following accounts are based on 
specimens for which karyotype and/or DNA sequence data 
are available.

Pardiñas (1995c) reviewed the available fossil material 
of Bothriomys catenatus Ameghino, from Pleistocene de-
posits in Córdoba province, Argentina and identifi ed its 
synonymy with Graomys Thomas. Hershkovitz (1962) 
had earlier listed Bothriomys as a ju nior synonym of Eu-
neomys Coues without having seen the referred specimens 
(pg. 496, 498). Citing Article 23(b) of the International 
Code of Zoological Nomenclature (ICZN 1985), Pardi-
ñas (1995c:177) argued that Bothriomys be suppressed 
in favor of Graomys because (1) Bothriomys was based 
on fragmentary material (a partial left mandible with inci-
sor and molars in place), with limited useful characters, 
and (2) Bothriomys had not been used as a valid name in 
the prior 50 years whereas Graomys had been cited by 
a minimum of fi ve authors in 10 publications during the 
same period. Pardiñas thus concluded that replacement of 
Graomys by Ameghino’s earlier but unknown Bothriomys 
would result in nomenclatural instability. The rationale 
provided by Pardiñas (1995c:177) satisfi es both Articles 
23.9.1 and 23.9.2 of the current Code (ICZN 1999) in his 
choice of the younger name Graomys as valid relative to 
Bothriomys. The latter would thus become a nomen obli-
tum, the former a nomen protectum (see also Musser and 
Carleton 2005:1116– 1117), although a formal declaration 
from the Commission is still required.

KEY TO THE SPECIES OF GRAOMYS:
1. Tail without a well- defi ned tuft of hairs; dorsal coloration 

olivaceous to rufous; hairs of venter dark basally; bullae 
smaller, length <6 mm  . . . . . . . . . . .Graomys domorum

The stomach is unilocular and hemiglandular (Carleton 
1973), and a gall bladder is present, the widespread con-
dition for the tribe. Male accessory secretory organs con-
sist of one pair each of bulbourethral, anterior, and dorsal 
prostate, ampullary, and vesicular glands, and two pairs 
each of preputial and dorsal prostate glands (Voss and 
Linzey 1981). The glans penis is complex; three bacular 
mounds are present, the medial one truncate and the lat-
eral pair slightly double- peaked; hooks are absent. Two 
pairs of preputial glands are present, a single large lateral 
pair and a medium length medial pair.

The genus Graomys is known from the late Pliocene 
of Argentina and early Holocene of Bolivia. Reig (1978) 
described G. dorae, a fossil species he considered similar 
to G. domorum, from the Chapadmalal Formation (Upper 
Pliocene) of southeastern Buenos Aires province. Fossils re-
ferred to the living species G. griseofl avus have been identi-
fi ed from Middle to Late Pleistocene (Ensenadan, Bonarian 
and Lujanian) deposits in Buenos Aires province (Burmeis-
ter 1879, as Hesperomys bravardi; see Hershkovitz 1962; 
Reig 1978; Pardiñas 1995c; Pardiñas et al. 1996; and Vo-
glino and Pardiñas 2005).

synonyms:
Mus (Phyllotis): Water house, 1837; part (description of gris-

eofl avus); neither Mus Linnaeus nor Phyllotis Water-
house.

Hesperomys: Water house, 1839:76; part (listing of griseo-
fl avus); not Hesperomys Water house.

Hesperomys (Phyllotis): Wagner, 1843a:510; part (listing 
of griseofl avus); neither Hesperomys Water house nor 
Phyllotis Water house.

Hesperomys [(Calomys)]: Burmeister, 1879:219; part (list-
ing of griseofl avus); neither Hesperomys Water house nor 
Calomys Water house.

Bothriomys Ameghino, 1889:118; type species Bothriomys 
catenatus, by original designation; nomen oblitum (see 
Remarks).

Eligmodontia: Thomas, 1898h:210; part (listing of griseo-
fl ava); not Eligmodontia F. Cuvier.

Graomys Thomas, 1916a:141; type species Mus (Phyllotis) 
griseofl avus Water house, by original designation; nomen 
protectum (see Remarks).
remarks :  Hershkovitz (1962) revised the genus 

Graomys, assigning nine nominal taxa to two species, 
the monotypic and questionably valid G. edithae Thomas 
and the highly polytypic and widespread G. griseofl a-
vus, with two subspecies, the nominotypical form plus 
domorum Thomas. Cabrera (1961) also recognized two 
species, G. domorum (with three subspecies, including 
lockwoodi Thomas and taterona Thomas in addition 
to the nominotypical form) and G. griseofl avus (with 
fi ve subspecies [cachinus J. A. Allen, centralis Thomas, 
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overall varying from yellowish brown to grayish drab, 
varied with black- tipped hairs; nose and top of head more 
grayish; and ventral color pure white to base of hairs. Ears 
uniformly brown, thinly hairs on both surfaces. Tail much 
longer than head and body, well haired, bicolored brown 
above and white below, and terminates in well- developed 
pencil or tuft of elongated hairs. Dorsal surfaces of forefeet 
and hindfeet white. Skull with bullae only slightly larger 
than those of G. domorum but conspicuously smaller than 
G. griseofl avus (mean length by width mea sure ments 6.35 
× 4.48 mm; J. J. Martínez, Krapovickas, and Theiler 2010). 
Cheek teeth notably small, and especially narrower than 
those of G. domorum (M1 breadth in holotype, for ex-
ample, 1.5 mm compared with 1.8 mm in G. domorum); 
mean length of maxillary toothrow 5.35 mm ( J. J. Mar-
tínez, Krapovickas, and Theiler 2010). Supraorbital ridges 
well marked, with rudimentary postorbital projections, 
and overhanging points of zygomatic plates well defi ned. 
Thomas (1902d) noted that his centralis was readily distin-
guished from G. griseofl avus by its small bullae and from 
G. domorum by its small molars.

distribution:  Graomys chacoensis occurs through 
the Dry and Humid Chaco ecoregions, secondarily within 
the Espinal, of northern Argentina and Paraguay (see J. J. 
Martínez and Di Cola 2011). Hershkovitz (1962) assigned 
the single record of Graomys from Brazil (Mato Grosso do 
Sul state; Kühlhorn 1954) to his G. griseofl avus, but this 
specimen is likely G. chacoensis on geographic grounds and 
is so mapped  here. We also include those specimens from 
the Chaco of southeastern Bolivia that S. Anderson (1997) 
allocated to G. g. griseofl avus under the assumption that 
only a single species of Graomys occured within the Chaco 
ecoregion (see Lanzone, Novillo et al. 2007; J. J. Martínez 
and Di Cola 2011).

selected localit ies  (Map 275): ARGENTINA: 
Catamarca, Chumbicha, 0.5 km E of Rte 38 over Rte 60 
( J. J. Martínez and Di Cola 2011), La Carrera (Zam-
belli et al. 1994); Chaco, 1 km E of Puente General Bel-
grano, Río Paraná ( J. R. Contreras 1982b); Córdoba, 
Laguna Larga (Zambelli and Vidal- Rioja 1995), 10 km 
N of Santiago Temple ( J. J. Martínez and Di Cola 2011), 
Yacanto ( J. J. Martínez and Di Cola 2011); Formosa, 
7 km N of junction of Rte 81 and 95 ( J. J. Martínez and 
Di Cola 2011), 35 km S and 5 km E of Ingeniero Guill-
ermo Juárez, Puesto Divisadero ( J. J. Martínez and Di 
Cola 2011), Parque Nacional Río Pilcomayo (Heinonen 
Fortabat 2001), Reserva El Bagual (Pardiñas and Teta 
2005); La Rioja, Guayapa, Patquía ( J. J. Martínez and 
Di Cola 2011); San Luis, 23 km N of Rte 20, Pampa de 
las Salinas, near La Botija ( J. J. Martínez and Di Cola 
2011); Salta, Cabeza de Buey, Campo La Peña ( J. J. Mar-
tínez and Di Cola 2011); Santa Fe, Berna ( J. J. Martínez, 

1′. Tail with a well- defi ned tuft of hairs; dorsal coloration 
buffy to tawny; hairs of venter white to whitish basally; 
bullae larger, length >6 mm . . . . . . . . . . . . . . . . . . . . . 2

2. Size small, averaging about 230 mm and always less 
than 265 mm; supraorbital edges without beading  . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Graomys edithae

2′. Size larger, averaging about 260 mm and often more 
than 300 mm; supraorbital edges with beading . . . . . . 3

3. Found in Monte desert and Patagonian steppe habitats 
from northwestern to southern Argentina; bullae larger; 
length of maxillary toothrow longer; width of M1 
wider; 2n = 34– 38 . . . . . . . . . . . . Graomys griseofl avus

3′. Found in Chaco and associated habitats from south-
ern Bolivia (and adjacent Brazil), Paraguay, central Ar-
gentina; bullae smaller; length of maxillary toothrow 
shorter; width of M1 narrower; 2n = 42  . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Graomys chacoensis

Graomys chacoensis ( J. A. Allen, 1901)
Chaco Pericote

synonyms:
Phyllotis chacoënsis J. A. Allen, 1901c:408; type local-

ity “Waikthlatingwayalwa, Chaco boreal, [Presidente 
Hayes,] Paraguay.” According to Thomas (1898f:272), 
“Waikthlatingwayalwa” is an old Chacoan mission, lo-
cated at about 23°25′S and 58°10′ W (Paynter 1989, as 
Waikthlatingwayalwa).

E[ligmodontia]. chacoensis: Thomas, 1902b:132; name com-
bination.

Eligmodontia griseofl avus centralis Thomas, 1902d:240;  
type locality “Cruz del Eje,” Córdoba Province, Argentina.

Graomys chacoensis: Thomas, 1916a:142; fi rst use of cur-
rent name combination.

Graomys griseofl avus centralis: Thomas, 1916a:142; name 
combination.

Graomys medius Thomas, 1919d:494; type locality “Chumbi-
cha, Catamarca,” Argentina.

Graomys griseofl avus chacoënsis: Gyldenstolpe, 1932a:91; 
name combination.

Phyllotis griseofl avus centralis: Cabrera, 1961:495; name 
combination.

Phyllotis griseofl avus chacoensis: Cabrera, 1961:495; name 
combination.

Phyllotis griseofl avus medius: Cabrera, 1961:495; name 
combination.

[Graomys] centralis: Tiranti, 1998:35; name combination.
Graomys centralis: Theiler, Gardenal, and Blanco, 1999: 

971; name combination.
description:  Similar in size to G. domorum, with 

dimensions of holotype including head and body length 
142 mm, tail length 185 mm, hindfoot (with claw) 33 mm, 
and ear length 24 mm. Pelage thick and soft, dorsal color 
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J. J. Martínez and Di Cola 2011). Most of these studies em-
ployed centralis Thomas as the name for this taxon (see also 
M. M. Díaz et al. 2006) because topotypes from its type 
locality (Cruz del Eje, Córdoba province) had the 2n = 42 
karyotype (e.g., Lanzone, Novillo et al. 2007; J. J. Martínez, 
Krapovickas, and Theiler 2010); Tiranti (1998:35) was the 
fi rst to connect the 2n = 42 karyomorph with the name cen-
tralis. However, Lanzone, Novillo et al. (2007) suggested 
that chacoensis J. A. Allen was the oldest name applicable 
because specimens from near its type locality in Paraguay 
had the same 2n = 42 karyotype. Ferro and Martínez (2009) 
and J. J. Martínez and Di Cola (2011) showed that centralis
Thomas was best considered a synonym of chacoensis J. A. 
Allen, based both on molecular and morphometric analyses.

The assignment of medius Thomas as a synonym of G. 
chacoensis is also based on both karyotypic and morpho-
metric grounds (Lanzone, Novillo et al. 2007), a decision 
supported by the descriptive details of color and smaller 
cranial features provided by Thomas (1919d; compare with 
data in J. J. Martínez, Krapovickas, and Theiler 2010). 
However, in southern La Rioja province, where the type lo-
cality (Chumbicha) of medius is placed, both 2n = 42 and 2n
36– 38 diploid complements have been recorded and overlap 

González- Ittig et al. 2010), Jacinto L. Arauz (Teta and 
Pardiñas 2010), Recreo (Pautasso 2008); Santiago del 
Estero, Buena Vista, 15 km NE of Villa Ojo de Agua on 
Hwy 13 ( J. J. Martínez and Di Cola 2011), 6 km S and 
2 km E of Pampa de los Guanacos ( J. J. Martínez and Di 
Cola 2011); Tucumán, San Pedro de Colalao ( J. J. Mar-
tínez and Di Cola 2011). BOLIVIA: Chuquisaca, Tomina 
(S. Anderson 1997); Santa Cruz, 7 km E and 3 km N of 
Ingeniero Mora (S. Anderson 1997); Tarija, 35 km by 
road SE of Villa Montes, Taringuiti (S. Anderson 1997). 
BRAZIL: Mato Grosso do Sul, Ivinheima (Hershkov-
itz 1962). PARAGUAY: Alto Paraguay, Puerto Casado 
[= Puerto La Victoria] (Hershkovitz 1962); Boquerón, 
420 km NW (by road) of Villa Hayes (MVZ 145247); 
Presidente Hayes, Waikthlatingwaialwa (type locality of 
Phyllotis chacoensis J. A. Allen).

subspecies :  We treat Graomys chacoensis as mono-
typic.

natural history:  Graomys chacoensis occupies 
the Chacoan and Espinal ecoregions (Myers 1982; Tiranti 
1998b; J. J. Martínez and Di Cola 2011) where it may be 
trapped in a variety of habitats such as woodland, grass-
land, monte, and marginal areas. It is generally uncommon 
everywhere (Polop et al. 1985; Polop 1991; Polop and Sa-
battini 1993). Like most species of Graomys, G. chacoensis
is scansorial, nocturnal, and predominately herbivorous, 
feeding on grasses and seeds (Hershkovitz 1962). Theiler, 
Ponce et al. (1999) summarized information on reproduc-
tive barriers between G. centralis and G. griseofl avus. In 
La Rioja province, pregnant females and reproductively 
active males  were collected in the fall; males and females 
 were not reproductively active in the winter ( J. K. Braun, 
unpubl. data). Because the distributional limits for this 
species are unclear, it is not possible to determine whether 
some published research on ecol ogy and natural history 
pertains to this species or to Graomys griseofl avus (e.g., 
Polop et al. 1982). However, a large study on development 
and reproduction based on a lab colony surely applies to 
this species, as it is now understood (Puig and Nani 1981; 
cited as G. griseofl avus). Venzal et al. (2012) recorded the 
tick Ornithodoros quilinensis from specimens identifi ed as 
G. centralis from the Argentine Chaco.

remarks :  Recognition of this taxon as a species distinct 
from G. griseofl avus is substantiated by allozymes, karyo-
types, mtDNA sequences, multivariate morphometrics, and 
cross- breeding experiments (Wainberg and Fronza 1974; 
Theiler and Gardenal 1994; Zambelli et al. 1994; Zambelli 
and Vidal- Rioja 1995; Theiler and Blanco 1996a,b; Thei-
ler, Gardenal, and Blanco 1999; Theiler, Ponce et al. 1999; 
Catanesi et al. 2002, 2006; Lanzone, Novillo et al. 2007; 
Ferro and Martínez 2009; J. J. Martínez, González- Ittig 
et al. 2010; J. J. Martínez, Krapovickas, and Theiler 2010; 

Map 275    Selected localities for Graomys chacoensis (●). Contour line = 
2,000 m.
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Graomys domorum lockwoodi: Reig, 1978:182; name com-
bination.
description:  Similar in size to G. chacoensis, 

with head and body length 102– 150 mm, tail length 140– 
170 mm, hindfoot length 26– 32 mm, and ear length 20– 
27 mm (Hershkovitz 1962:Table 62). Overall dorsal color 
olivaceous (as in juveniles of G. griseofl avus) to rufous; 
sides clear buffy; hairs of ventral surface dark basally, but 
hairs of throat white to their base. Ears fi nely haired, gray-
ish brown. Upper surfaces of forefeet and hindfeet white as 
in other species of genus. Tail long and prominently bicolor, 
dark brown above and white beneath; tail tip differs from 
other species by being much less tufted terminally, with 
pencil rarely longer than 4 mm. Skull similar to congeners 
except that bullae conspicuously small, with bullar length 
(excluding bony tubes) 6.1 mm or less, approximately equal 
to or less than length of upper molar toothrow.

distribution:  Graomys domorum occurs in Yungas 
and transitional forests at elevations from 600 to 2,700 m 
east of the Andes in south- central Bolivia and northwestern 
Argentina.

selected localit ies  (Map 276): ARGENTINA: 
Jujuy, Laguna La Brea (M. M. Díaz and Barquez 2007), 
Maimará (M. M. Díaz and Barquez 2007); Salta, 20 km W 
of General Ballivián, on Puerto Baulés road (Mares, Ojeda, 
and Kosco 1981), 25 km SE of La Viña (OMNH 33334), 
Manuel Elordi, Vermejo (type locality of Graomys lock-
woodi Thomas); Tucumán, El Cadillal, Estación de Piscicul-
tura (Barquez et al. 1991), Las Tipas, Parque Biológico Sierra 
de San Javier (Capllonch et al. 1997). BOLIVIA: Cocha-
bamba, Tapacari (S. Anderson 1997); Potosí, 30 mi WNW 
of Cotagaita (MVZ 119979), Yuruma (MVZ 119981); 
Santa Cruz, Comarapa (S. Anderson 1997); Tarija, 2 km S 
and 5 km E of Palos Blancos (S. Anderson 1997), Tablada 
(type locality of Graomys taterona Thomas).

subspecies :  S. Anderson (1997) distinguished two 
subspecies in Bolivia, the nominotypical form from Co-
chabamba, Chuquisaca, northern Potosí, and Santa Cruz 
departments, and G. d. taterona from southern Potosí 
and Tarija, and presumably extending south into northern 
Argentina. Capllonch et al. (1997) regarded populations 
from northern Argentina, especially those from Tucumán 
and Salta province, to represent G. d. lockwoodi. To date, 
however, there has been no evaluation of character varia-
tion of morphological or other traits to establish the valid-
ity of any of these races.

natural history:  Little natural history informa-
tion is available for this species. In Bolivia, it occurs in 
transitional forest at low to middle elevations. Reproduc-
tive activity apparently spans the summer (S. Anderson 
1997). In Argentina, animals  were captured in Yungas and 
transitional forest and  were both reproductively active 

in transitional Chaco- Monte areas (e.g., Theiler and Blanco 
1996a,b; Tiranti 1998). Moreover, the Chumbicha local en-
vironment sampled by E. Budin (the collector of the type se-
ries of both edithae and medius) has changed sharply in the 
last century due to overgrazing and wood extraction. Con-
sequently, and especially considering the substantial vari-
ability among the series of Graomys from this locality rec-
ognized by Thomas (1919d:494– 495), the hypothesis that 
medius Thomas is ju nior synonym of chacoensis J. A. Allen 
must be confi rmed by direct study of the holotypes. The rea-
sonable assumption that only a single species of Graomys 
occupies the Chacoan biome, and thus our assignments of 
both Bolivian and Brazilian localities to G. chacoensis, also 
requires verifi cation.

The karyotype is 2n = 41– 42, FN = 44– 46, with 17– 18 
pairs of uniarmed and two to three pairs of biarmed auto-
somes, a large metacentric X and small acrocentric Y chro-
mosome. Graomys chacoensis has a signifi cantly larger 
genome size than the 2n = 34– 38 karyotypes of G. griseo-
fl avus (P. B. Ramirez et al. 2001).

Graomys domorum (Thomas, 1902)
Pale Pericote

synonyms:
Eligmodontia domorum Thomas, 1902b:132; type locality 

“Tapacari. Altitude 3000 m,” Cochabamba, Bolivia.
E[ligmodontia]. g[riseofl avus]. domorum: Thomas, 1902d: 

240; name combination.
Graomys domorum: Thomas, 1916a:142; fi rst use of cur-

rent name combination.
Phyllotis (Graomys) domorum: Osgood, 1916:207; name 

combination.
Graomys lockwoodi Thomas, 1918b:187; type locality 

“Manuel Elordi, Vermejo, Salta, alt. 500 m,” Argentina.
Graomys taterona Thomas, 1926c:320; type locality 

“Tablada, 2000 m,” Tarija, Bolivia.
Graomys griseofl avus domorum: Gyldenstolpe, 1932a:91; 

name combination.
Phyllotis domorum domorum: Cabrera, 1961:494; name 

combination.
Phyllotis domorum lockwoodi: Cabrera, 1961:494; name 

combination.
Phyllotis domorum taterona: Cabrera, 1961:494; name 

combination.
Phyllotis griseofl avus domorum: Hershkovitz, 1962:458; 

name combination.
Phyllotis griseofl avus griseofl avus: Hershkovitz, 1962:452; 

part; inclusion of taterona Thomas as synonym.
Graomys domorum taterona: Reig, 1978:180; name com-

bination.
Graomys domorum domorum: Reig, 1978:182; name com-

bination.
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Pearson and Patton (1976) described a karyotype with 
2n = 28, FN = 46, consisting of 10 pairs of biarmed and three 
of uniarmed autosomes, and both uniarmed X and Y chro-
mosomes for specimens from Cochabamba, Bolivia. They 
concluded (p. 341) that this karyotype was so different from 
the 2n = 36– 38 karyotype of G. griseofl avus they described 
that “there is little doubt that Thomas’s (1902b) separation 
of domorum as a separate species on the basis of less hairy 
tail, less infl ated bullae, and underparts with gray- based hairs 
was warranted, and lumping by Hershkovitz (1962:448) 
unjustifi ed.” J. J. Martínez and Di Cola (2011) included a 
small series (three specimens) of G. domorum in their analy-
sis of geometric morphometric differentiation of Graomys
samples, documenting that domorum was indeed pheneti-
cally distinct from both G. chacoensis and G. griseofl avus. 
Although the species status of G. domorum relative to the 
more broadly distributed G. griseofl avus seems incontrovert-
ible, given their morphological and karyological differences, 
delimitation of the ranges of each in southern Bolivia and 
northern Argentina remains to be fi rmly understood.

Graomys edithae Thomas, 1919
Otro Cerro Pericote

synonyms:
Graomys edithae Thomas, 1919d:495; type locality “Otro 

Cerro,” Catamarca Province, Argentina (= Otro Cerro, 
28°45′S, 66°17′ W, 2,023 m, Capayán, Catamarca, about 
4 km SSE of Cerro Catalán; Pardiñas et al. 2007).

Graomys griseofl avus medius: Cabrera, 1961:495; edithae
Thomas listed as synonym.
description:  Supposedly smallest species in genus; 

mea sure ments of holotype head and body length 108 mm, tail 
length 127 mm, hindfoot 25 mm, ear length 20 mm, greatest 
skull length 28.5 mm, condyloincisive length 26.5 mm, zygo-
matic breadth 15.0 mm, nasal length 10.5 mm, interorbital 
breadth 4.5 mm, braincase breadth 13.5 mm, palatal length 
12.8 mm, incisive foramina length 6.7 mm, bullar length 
6.0 mm, and upper molar series 4.7 mm (Thomas 1919d). 
Dorsal color similar to that of G. griseofl avus, but without 
buffy wash on sides of latter. Under parts white, as in G. 
centralis, lacking slaty base characteristic of G. domorum
and some populations of G. griseofl avus. Tail absolutely and 
proportionately shorter than G. griseofl avus, less heavily 
haired terminally but bicolored, brown above and white be-
low. Skull a miniature of those of other species but notable 
for absence of beading on supraorbital edges.

distribution:  Graomys edithae is currently known 
from two nearby localities in Catamarca province, Argen-
tina, at elevations of 400 and 2,000 m.

selected localit ies  (Map 277): ARGENTINA: 
Catamarca, Chumbicha (Thomas 1919d), Otro Cerro 
(type locality of Graomys edithae Thomas).

and inactive during the spring (Mares, Ojeda, and Kosco 
1981). S. Anderson (1997) summarized data on ectopara-
sites from Bolivian specimens.

remarks :  Hershkovitz (1962) regarded domorum
Thomas as a valid subspecies of G. griseofl avus (Water-
house), allocating both lockwoodi Thomas and taterona
Thomas to the nominotypical race based on the intermedi-
ate size of the bullae and geographic range. S. Anderson 
(1997), following Cabrera (1961), placed taterona with 
G. domorum and recognized two subspecies, but com-
mented that additional research was needed to assess their 
systematic relationship. Cabrera (1961) and S. Anderson 
(1997) also allocated lockwoodi Thomas as a synonym 
of G. domorum taterona. Capllonch et al. (1997), how-
ever, regarded lockwoodi Thomas as a valid subspecies of 
G. domorum. Pending an adequate revision of this spe-
cies, one that should include examination of holotypes and 
topotypic series, both lockwoodi Thomas and taterona 
Thomas are included herein within the synonymy of G. 
domorum, following Capllonch et al. (1997) and M. M. 
Díaz et al. (2006). It is interesting to note that Thomas 
(1902b:133) remarked on the “extraordinary resemblance” 
between G. domorum and Tapecomys wolffsohni in exter-
nal morphology.

Map 276    Selected localities for Graomys domorum (●). Contour line = 
2,000 m.
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66°17′ W, 2,023 m, about 4 km SSE of Cerro Catalán, Ca-
payán, Catamarca province, Argentina.

Graomys griseofl avus (Water house, 1837)
Common Pericote

synonyms:
Mus (Phyllotis) griseo- fl avus Water house, 1837:28; type 

locality “Rio Negro,” Argentina; restricted to mouth 
of the Río Negro, Río Negro Province, Argentina (see 
Hershkovitz 1962:453).

Mus griseo- fl avus: Water house, 1839:62; name combina-
tion.

Phyllotis griseofl avus: Gray, 1843b:112; name combina-
tion.

Eligmodontia griseofl ava: Thomas, 1898h:210; name com-
bination.

Phyllotis cachinus J. A. Allen, 1901c:409; type locality 
“Upper Cachi River, Salta Province, Argentina.”

Graomys griseofl avus: Thomas, 1916a:142; fi rst use of 
current name combination.

Graomys cachinus: Thomas, 1916a:142; name combina-
tion.

Graomys griseofl avus cachinus: Gyldenstolpe, 1932a:91; 
name combination.

Graomys griseofl avus griseofl avus: Gyldenstolpe, 1932a: 
91; name combination.

Phyllotis griseofl avus cachinus: Cabrera, 1961:494; name 
combination.

subspecies :  Graomys edithae is monotypic.
natural history:  Nothing is known of the natural 

history of this species. However, the habitat around Otro 
Cerro, the type locality, is grassland at the top of the Cerro 
de Ambato.

remarks :  Although G. edithae is currently recog-
nized as distinct species, its taxonomic status should be 
considered uncertain pending systematic revision, includ-
ing the review of the type series and the collection of 
additional specimens from the type locality and vicinity 
(Musser and Carleton 2005; Pardiñas et al. 2007). Grao-
mys edithae has, judging from the holotype, an almost 
perfect coincidence in cranial traits with the other species 
in the genus, as Thomas (1919d) initially remarked. In 
contrast, in external morphology, the holotype of G. edi-
thae embraces several traits that depart from congeners, 
including a very short ear and very long vibrissae. Additional 
diagnostic traits may include more opisthodont upper 
incisors, a wide U-shaped anterior border of the mesop-
terygoid fossa that lacks a median pro cess, and a unique 
morphology of the presphenoid.

Thomas (1919d:495) wrote “this interesting little 
Graomys agrees with the larger species in all the essential 
characters of the group.” The type is an old male with 
worn teeth. In that paper, Thomas recognized three spe-
cies of Graomys from Catamarca province, one he re-
ferred to G. cachinus J. A. Allen ( ju nior synonym of G. 
griseofl avus), the largest of the three with a skull length 
between 33.5 and 35.0 mm; the second he named G. me-
dius (also now ju nior synonym of G. chacoensis; see Re-
marks in that account), similar to G. cachinus but slightly 
smaller in size (skull length of holotype, an “adult male” 
31.2 mm), and differing from it by less development of 
buffy band on sides, tail shorter and less tufted, smaller 
skull with shorter nasals, sharply angular supraorbital 
edges but with less distinct beads, and smaller bullae; and 
the third G. edithae based on a single old adult male with 
skull length 28.5 mm.

Cabrera (1961:495) placed edithae Thomas as a ju nior 
synonym of Graomys griseofl avus medius Thomas. Hersh-
kovitz (1962:455, 461) retained edithae as a valid species, 
being impressed by both the small size and lack of supra-
orbital beading of the holotype. D. F. Williams and Mares 
(1989:216) regarded the holotype as notable for “the nar-
row procingulum of M1 . . .  which is deeply divided from 
the protocone- metacone by deep anterior median folds, 
and the deep major fold on the M3” but noted that “the 
paratypes of G. edithae (from near Chumbicha, Catama-
rca, at an elevation nearly 2,000 m lower than the type lo-
cality), represent, in our opinion, G. griseofl avus medius” 
(= G. chacoensis herein). Pardiñas et al. (2007) clarifi ed 
the location of the type locality as Otro Cerro, 28°45′S, 

Map 277    Selected localities for Graomys edithae (●). Contour line = 2,000 m.



530 Mammals of South America

Jujuy, La Quiaca (MACN 36.802); La Pampa, 12 km NNE 
of Naicó, Estancia Los Toros (Tiranti 1998b); Mendoza, 
near Divisadero Largo ( J. J. Martínez and Di Cola 2011); 
Neuquén, 1 km SE of bridge RNN 840 on Río Neuquén, 
Sierra del Portezuelo; Río Negro, El Espigón, 29 km S of El 
Cóndor on RPN 1, Las Grutas; Salta, ca. 3 km N of Cachi 
Adentro (OMNH 33335); San Juan, Castano Nuevo, 9 km 
NW of Villa Nueva ( J. J. Martínez and Di Cola 2011), 
Tudcum, Nacedero ( J. J. Martínez and Di Cola 2011); San 
Luis, 11 km W of Buena Esperanza (IADIZA 5439), Pa-
pagayos ( J. J. Martínez and Di Cola 2011); Santa Cruz, Es-
tancia La María, Piedra Clavada Sur, Port Desire (Hersh-
kovitz 1962); Tucumán, Hualinchay ( J. J. Martínez and Di 
Cola 2011).

subspecies :  We regard Graomys griseofl avus as 
monotypic, despite a large geographic range that encom-
passes several different ecoregions within Argentina. Of 
the fi ve subspecies recognized by Cabrera (1961), three are 
names now regarded as synonyms of G. chacoensis (centra-
lis Thomas, chacoensis J. A. Allen, and medius Thomas). 
If a thorough review of geographic trends in morphol-
ogy eventually supports the recognition of races, cachinus 
Thomas would be an available name for northern popula-
tions with the nominotypical form applicable to southern 
ones.

natural history:  Graomys griseofl avus has been 
collected in diverse habitats, including Espinal, Monte Des-
ert, Patagonian steppe, and areas of cultivation and second-
ary vegetation (e.g., Mares, Ojeda, and Kosco 1981; Rosi 
1983; Mares, Ojeda, Braun et al. 1997; Monjeau et al. 
1997; Yahnke 2006). This species is nocturnal, with indi-
viduals using both horizontal terrestrial and vertical arbo-
real dimensions (Albanese et al. 2011). In the Monte Desert, 
this species differentially selected microhabitats with high 
cover of litter, subshrubs, or shrubs and trees in mesquite 
forest, and those with high cover in creosote bush com-
munities (Corbalán 2006). Reproductive activity generally 
occurs during the spring, summer, and fall (Mares, Ojeda, 
and Kosco 1981; Mares, Ojeda, Braun et al. 1997; Yahnke 
2006). In the Monte Desert, this species has been catego-
rized as an omnivore with a strong tendency toward foli-
vory (C. M. Campos, Ojeda et al. 2001) and a herbivore 
(Giannoni et al. 2005). Giannoni et al. (2011) reported 
food caching behavior. Graomys griseofl avus is scanso-
rial and exhibits quadrupedal saltation as an escape mode 
(Taraboreli et al. 2003). Individuals are prey of Geoffroy’s 
Cat (Leopardus geoffroyi; Bisceglia et al. 2011), the Bur-
rowing Owl (Athene cunicularia; Nabte et al. 2008), and 
the Barn Owl (Tyto alba; Pardiñas, Teta et al. 2003). S. 
Anderson (1997) summarized information about ectopar-
asites for this species in Bolivia; Rojas and Digiani (2003) 
and Digiani and Durette- Desset (2003) described nema-

Phyllotis griseofl avus griseofl avus: Cabrera, 1961:495; name 
combination.
description:  Water house (1837) provided brief re-

view of relevant morphological details in original descrip-
tion, and wrote a more expansive description two years 
later (Water house 1839). Although Water house noted 
(1839:62) “tail rather shorter than the head and body taken 
together,” Hershkovitz (1962:453) argued that the “origi-
nal mea sure ments for combined head and body length (6” 
8’ ” = 169 mm) and for tail length (5” 6’” = 140 mm)” of the 
holotype  were incorrect, likely transposed, and in speci-
mens he examined the “tail is always longer than combined 
head and body length.” Of samples for which Hershkovitz 
(1962:Table 61) provided external mea sure ments, those 
clearly applicable to G. griseofl avus as understood herein 
range in head and body length 118– 169 mm, tail length 
134– 171 mm, hindfoot length 27– 31 mm, and ear length 
23– 25 mm. General dorsal color grayish yellow, less bright 
and buffy than G. chacoensis; ventral color white, but belly 
hairs typically gray at base rather than white throughout. 
Tail, like that of G. chacoensis, longer than head and body, 
bicolor, dark above and pale below, and well haired, with 
hairs increasing in length toward end, forming slight to 
bushy pencil at tip. Most craniodental dimensions average 
larger than their counterparts in G. chacoensis ( J. J. Mar-
tínez, Krapovickas, and Theiler 2010), most notably in basi-
lar length, incisive foramina length, post- palatal length, and 
bullar dimensions. Maxillary toothrow ranges 5.0– 6.1 mm 
(Hershkovitz 1962:Table 61). Rossi (1983) reported mor-
phometric data for confi rmed G. griseofl avus populations 
from Mendoza province, and Carrizo and Díaz (2011) de-
scribed postcranial skeletal anatomy.

distribution:  Graomys griseofl avus occurs east of 
the Andes primarily in Monte, Espinal, and Patagonian 
steppe ecoregions of Argentina. J. J. Martínez and Di Cola 
(2011) mapped point localities for northwestern Argen-
tina (Catamarca, Mendoza, Salta, San Juan, San Luis, and 
Tucumán provinces) and Udrizar Sauthier, Formoso et al. 
(2011) detailed more than 150 locality rec ords in Patago-
nia (southern Buenos Aires, Chubut, Neuquén, Río Negro, 
and Santa Cruz provinces), where G. griseofl avus deeply 
penetrates the Patagonian Province along the major water-
courses that dissect the region, but is absent from highland 
areas.

selected localit ies  (Map 278; from Udrizar 
Sauthier, Formoso et al. 2011, except as noted): ARGEN-
TINA: Buenos Aires, Bahía San Blas, Médanos (Theiler 
and Blanco 1996a); Catamarca, 4.6 km SW, 0.7 km N of 
Belén (OMNH 34926); Chubut, Comodoro Rivadavia (V. 
A. Rodríguez 2005), Escuela N 859, Fofo Cahuel, Penín-
sula Valdez ( J. J. Martínez and Di Cola 2011), Puerto Pi-
ojo, Rawson (Hershkovitz 1962), 17 km W of Sarmiento; 
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tive to its current distribution. However, the reference 
of these fossils to G. griseofl avus was made prior to the 
recognition of G. chacoensis as a valid species (see that 
account).

Wainberg and Fronza (1974) and Pearson and Pat-
ton (1976) described a karyotype with a variable diploid 
number of 2n = 34 to 38 but constant FN = 44, analyses 
that have been extended geo graph i cally in multiple addi-
tional publications (Zambelli et al. 1994, 2003; Catanesi 
et al. 2002; V. A. Rodríguez 2005). These cytotypes dif-
fered by two centric fusions. Theiler and Blanco (1996a) 
and Thaeiler et al. (1999b) documented reproductive iso-
lation between these karyomorphs and a 2n = 42 cytotype 
originally allocated to G. griseofl avus (e.g., Zambelli 
et al. 1994) and now regarded as the separate species G. 
chacoensis.

Genus Loxodontomys Osgood, 1947
Pablo Teta, Ulyses F. J. Pardiñas, Jorge Salazar- Bravo, 
and Guillermo D’Elía

Members of the genus Loxodontomys, commonly known 
as pericotes, range from the Central Cordillera of Santiago, 
Chile (about 33°30′S) south to Punta Arenas in southern 
Chile (latitude 53°30′S) and to Lago Argentino in south-
western Argentina (latitude 50°S). These mice occur at 
localities between sea level and 2,500 m and in a variety 
of habitats, from Patagonian steppe to forests, meadows, 
and scrub- dominated valleys in the Andes of central Chile 
(Osgood 1943b; Hershkovitz 1962; Spotorno, Cofre et al. 
1998). Except as noted, the following account is based on 
Teta, Pardiñas et al. (2009), which should be consulted for 
further details.

Hershkovitz (1962:391– 392) summarized the long and 
meandering taxonomic and nomenclatorial history of Lox-
odontomys, which changed from placement within Phyl-
lotis sensu stricto to Auliscomys and Euneomys. Briefl y, 
Osgood (1947) erected Loxodontomys as a subgenus of 
Phyllotis to allocate micropus Water house. Later, based on 
phenetic analyses of karyotypic and morphological data, 
Simonetti and Spotorno (1980) moved micropus from Phyl-
lotis to Auliscomys. The generic status of Loxodontomys
was subsequently supported by the morphology based 
phyloge ne tic analyses of Braun (1993) and Steppan (1993, 
1995). Phyloge ne tic hypotheses constructed using molecu-
lar data suggested a close association with Auliscomys (L. I. 
Walker and Spotorno 1992; M. F. Smith and Patton 1999; 
Spotorno et al. 2001; D’Elía 2003a). Steppan et al. (2007) 
using both mtDNA and nucDNA gene sequences recovered 
a Phyllotis group composed of Auliscomys,  Loxodontomys, 
Phyllotis, Tapecomys, and possibly the Andalgalomys/

todes; and Schramm and Lewis (1988) and Lareschi et al. 
(2003, 2004) reported on fl eas and mites for this species 
in Argentina.

remarks :  As noted by J. A. Allen (1901c:409), 
“doubtless griseofl avus, chacoensis, and cachinus will 
prove to be closely related forms of the same species, but 
they show features of difference worthy of note, and, 
moreover, inhabit quite different faunal districts. The fi rst 
two are chaco forms, widely separated geo graph i cally, 
while the latter is from the mountain district northwest 
of Salta.”

Cabrera (1961:495) included Graomys hypogaeus Ca-
brera, 1934, in the synonymy of Phyllotis griseofl avus 
medius (Thomas), but Teta, D’Elía, and Pardiñas (2010) 
convincingly demonstrated that Cabrera’s hypogaeus is a 
ju nior synonym of Eligmodontia moreni (see that account).

Pardiñas’s (1995c) reallocation of the late Pleistocene 
taxa Bothriomys catenatus and Oxymicterus [sic] im-
pexus, described by Ameghino (1889), as full synonyms 
of G. griseofl avus broadens the historic range of this spe-
cies further to northeastern Buenos Aires province rela-

Map 278    Selected localities for Graomys griseofl avus (●). Contour line = 
2,000 m.
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from above (especially obvious in adults), without tempo-
ral ridges. The nasals are long, with their distal ends slightly 
to moderately expanded. The anterior borders of the zygo-
matic plates are either vertical or sometimes slightly con-
cave, with the upper zygomatic roots high on the rostrum; 
zygomatic spines and the posterior margin of the plates are 
located at, or anterior to, the alveolus of M1. Incisive fo-
ramina are comparatively wide, with their borders almost 
parallel and terminating at the level of protocone of M1. 
The mesopterygoid fossa has slightly divergent borders 
and is distinctly narrower than the adjacent, deeply exca-
vated, parapterygoid fossae. The palate is long, posterior 
palatal pits are minute, and palatal vacuities are large. 
Tympanic bullae are moderately infl ated. The carotid arte-
rial supply is the primitive pattern 1 (of Voss 1988), with a 
squamosal alisphenoid groove and sphenofrontal foramen. 
The alisphenoid strut is absent. The mandible is short and 
high, with a falciform coronoid pro cess; this pro cess ends 
at a plane slightly higher than the mandibular condyle; the 
capsular projection is well defi ned and lies below the coro-
noid; the angular pro cess is short and blunt. Both Pearson 
(1958, 1983) and Hershkovitz (1962) provided external 
and cranial mea sure ments.

Upper incisors are broad, ungrooved, and opisthodont to 
hyperopisthodont. Molars are tetralophodont, planar, and 
hypsodont, with principal cusps ovate, and with crests ex-
hibiting a tendency to laminate obliquely at about 45° along 
main axis of teeth. Molar tooth rows are slightly divergent 
posteriorly. Paracone and metacone of unworn and moder-
ately worn M1– M2 are infl ected forward; M1 is elongated 
with subeliptical procingulum; anteromedian fl exus of M1 
is absent in adult individuals; parastyle/anterofl exus of M1 
is present but indistinct; anterolophs of M2 and M3 are 
well- developed; and M3 has an enamel island. Lower mo-
lars have alternating primary cusps; m1 lacks an anterome-
dian fl exid and has a rounded procingulum projected to the 
protoconid by well- defi ned anterolabial cingulum; the pro-
tofl exid of m2 is present as a groove; and the mesofl exid of 
m3 is reduced and shifted anteriorly relative to m2. The m3 
has an obvious S-shape, subequal in length to m2 (Hershko-
vitz 1962; Braun 1993; Steppan 1995).

Axial skeletal elements have modal counts of 13 ribs, 
13 thoracic vertebrae, 6 or 7 lumbar vertebrae, and 26 to 
29 caudal vertebrae. Male accessory glands consist of one 
pair each of bulbourethral, anterior, and dorsal prostate, 
ampullary, and vesicular glands and two pairs of dorsal 
prostate glands (Voss and Linzey 1981). The distal bacu-
lar cartilage is tridigitate, with the medial digit longer than 
the lateral digits, and each lateral digit has a small medial 
hook. The proximal baculum is long and robust, with a 
central notch on the base. The urethral pro cess of the phal-
lus is long and unilobed (Braun 1993).

Salinomys clade. A more recent and more taxon dense 
analysis, also based on mtDNA and nucDNA markers, re-
trieved ambiguous relationships among these same genera 
(Salazar- Bravo et al. 2013).

Recent taxonomic compilations (e.g., Musser and Car-
leton 2005) recognize two valid species of Loxodontomys, 
L. micropus (Water house) and L. pikumche Spotorno, Co-
fre, Manriquez, Vilina, Marquet, and Walker. Our inspec-
tion of the skull, mandibles, and skin of the holotype of 
L. pikumche (LCM 1759, Spotorno, Cofre et al. 1998:Fig. 
5) indicated their composite nature, with important taxo-
nomic implications (Teta, Pardiñas, and D’Elía 2011). Al-
though the skin belongs to a specimen of Loxodontomys, 
the skull and mandibles belong to a subadult individual 
of the genus Phyllotis. The main anatomical traits that 
supported this conclusion included the degree of hypso-
donty, size of M3, molar toothrow orientation, bullar 
morphology, structure of the nasal bones, and the orien-
tation of the mandibular condyle. Given these facts, Teta, 
Pardiñas, and D’Elía (2011) restricted the name pikumche 
to the skin, an act that maintains the linkage of the name 
to Loxodontomys. Nonetheless, the status of pikumche, 
whether a valid species or a subjective synonym, cannot 
be addressed until the genus is properly revised. Because 
analysis of the mtDNA cytochrome-b sequences failed to 
recover pikumche as a reciprocally monophyletic lineage 
(Cañón et al. 2010), for the present we treat Loxodonto-
mys as a monotypic genus.

Loxodontomys is a medium- sized, robust sigmodontine 
rodent (head and body length 83– 157 mm) with thick, lax, 
and lusterless pelage. General color dorsally varies from 
gray to brownish, grizzled with brownish yellow and in-
termixed with dusky black dorsally; the ventral surface is 
paler, often washed with white or yellow. Ears are small, 
with their length from notch about one- fi fth to one- half 
less than the length of the hindfoot, which is also short. 
The tail is about as long as the combined head and body 
length. Postauricular patches are reduced or absent.  Soles 
of the hindfeet are naked and lightly scutellated, with six 
small tubercles. The scale pattern of dorsal guard hairs is 
lanceolate (Chehébar and Martín 1989). Specimens from 
northern populations have a body pelage distinctly coun-
tershaded and tails more distinctly bicolored (Pine et al. 
1979; Spotorno, Cofre et al. 1998).

The skull in Loxodontomys is moderately elongated, 
with a narrow interorbital region with either concave 
or parallel sides, sometimes raised, but never ridged nor 
beaded and lacking supraorbital knobs. The shape of the 
frontoparietal suture is rounded, and the edge of the fron-
tals is convex. The interparietal is well developed with 
meandering sutures all around. The zygomatic arches con-
verge anteriorly, forming a triangular outline when seen 
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Auliscomys micropus micropus: Gyldenstolpe, 1932a:95; 
name combination.

Auliscomys micropus alsus: Gyldenstolpe, 1932a:95; name 
combination.

Phyllotis (Auliscomys) micropus micropus: Ellerman, 1941: 
455; name combination.

Phyllotis (Auliscomys) micropus alsus: Ellerman, 1941: 
455; name combination.

Phyllotis (Auliscomys) micropus fumipes Osgood, 1943b: 
214; type locality “Quellon [= Quellón (43.136°S, 
73.663°W)], Chiloe Island [= Isla Grade de Chiloé], 
[Los Lagos,] Chile.”

[Phyllotis (Loxodontomys)] micropus: Osgood, 1947:172; 
name combination.

Loxodontomys micropus: Massoia, 1982:45; fi rst use of 
current name combination.

Loxodontomys pikumche Spotorno, Cofre, Manríquez, 
Vilina, Marquet, and Walker, 1998:362; type locality 
“Cajón del Río Maipo, sector Cruz de Piedra (34°10′S 
69°58′ W, 2.450 msnm), a 55 km S de la Central Hidro-
eléctrica de Las Melosas . . .  en la Cordillera de Región 
Metropolitana,” Chile.
description:  As for the genus.
distribution:  Southern Chile and southwestern 

Argentina from the Andean area near Santiago in central 
Chile and western Mendoza province, Argentina, south to 
islands bordering the Straits of Magellan (at least one re-
cord from Isla Riesco; see Markham 1970; but absent from 
Tierra del Fuego), at elevations from sea level to 2,500 m 
(Osgood 1943b; Hershkovitz 1962; Spotorno, Cofre et al. 
1998; Novillo et al. 2009). The known ecological distribu-
tion of L. micropus, traditionally considered a denizen of 
Andean forests (Pearson 1983), has been extended signifi -
cantly as isolated populations in the basaltic tablelands of 
Río Negro (e.g., Maquinchao), Chubut (Sierra de Chacays), 
and Santa Cruz (Bosques Petrifi cados, Cerro Fortaleza) 
provinces (Heinonen Fortabat and Haene 1994; Teta et al. 
2002; Pardiñas, Teta et al. 2003; Udrizar Sauthier, Teta 
et al. 2008; V. L. Roldán 2010). This species has been 
found in several archeological and paleontological depos-
its of the latest Pleistocene- Holocene in Argentinean Pata-
gonia (e.g., Cueva Traful I, Cueva Epullán Grande, Alero 
Santo Rosario; Pearson 1987; Pearson and Pearson 1993; 
Pardiñas 1998, 1999a; Rebane 2002; A. Andrade and Teta 
2003; Teta et al. 2005; Pardiñas and Teta 2013b) and Chile 
(Cueva del Milodón, La Batea 1; Simonetti and Rau 1989; 
Simonetti and Saavedra 1994). Some of these rec ords, espe-
cially those spanning the last 3,000 years, are extralimital 
to the current range of the species, suggesting that L. micro-
pus had a more extended distribution in steppe areas dur-
ing the cold- humid phases of the Late Holocene (Pardiñas 
1999a; Teta et al. 2005; Udrizar Sauthier 2009).

synonyms:
Mus: Water house, 1837:17; part (description of micropus); 

not Mus Linnaeus, 1758.
Mus (Ab[rothrix].): Water house, 1837:21; part (listing of mi-

cropus); neither Mus Linnaeus nor Abrothrix Water house.
Hesperomys (Habrothrix): Burmeister, 1879:217; part; nei-

ther Hesperomys Water house nor Habrothrix Wagner.
Habrothrix: Fitzinger, 1867b:81; part (listing of micropus); 

not Habrothrix Wagner.
Akodon (Akodon): E.- L. Trouessart, 1897:536; part (list-

ing of micropus); not Akodon Meyen.
Phyllotis: J. A. Allen, 1905:60; part (listing of micropus); 

not Phyllotis Water house.
Euneomys (Auliscomys): Thomas, 1916a:143; part (listing 

of micropus); neither Euneomys Coues nor Auliscomys 
Osgood.

Euneomys: Thomas, 1919b:201; part (description of al-
sus); not Euneomys Coues.

Auliscomys: Gyldenstolpe, 1932a:95; part (listing of mi-
cropus and alsus); not Auliscomys Osgood.

[Phyllotis] (Auliscomys): Ellerman, 1941:452, 455; part 
(listing of micropus and alsus); neither Phyllotis Water-
house nor Auliscomys Osgood.

Phyllotis (Loxodontomys) Osgood, 1947:172; as sub-
genus; type species Mus micropus, Water house.

Loxodontomys: Massoia, 1982:45; fi rst use as genus.
remarks :  Pine et al. (1979) proposed that the name 

Loxodontomys Osgood was a nomen nudum, an opinion 
discussed and dismissed by Steppan (1995).

Loxodontomys micropus Water house, 1837
Southern Pericote

synonyms:
Mus micropus Water house, 1837:17; type locality: “Santa 

Cruz.” A note written by Charles Darwin and transcribed 
in Water house (1839:62) added that the holotype was 
“caught in the interior plains of Patagonia in lat. 50°, 
near banks of the Santa Cruz.”

Mus (Ab[rothrix].) micropus: Water house, 1837:21; name 
combination.

Habrothrix micropus: Fitzinger, 1867b:81; name combi-
nation.

Hesperomys (Habrothrix) micropus: Burmeister, 1879: 
217; name combination.

[Akodon (Akodon)] micropus: E.- L. Trouessart, 1897:536; 
name combination.

Phyllotis micropus: J. A. Allen, 1905:60; name combination.
Euneomys (Auliscomys) micropus: Thomas, 1916a:143; 

name combination.
Euneomys micropus alsus Thomas, 1919b:202; type locality 

“Maiten [= El Maitén (42.05°S, 71.16°W)], W. Chubut. 
700 m,” Cushamen, Chubut, Argentina.
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lotypes recovered from specimens with 2n = 32 referred to 
the nominal form pikumche by Novillo et al. (2009) and 
from several Chilean localities ascribed by Spotorno, Cofre 
et al. (1998) to the range of this putative species as well 
as from Argentinean and Chilean populations within the 
range of L. micropus (sensu Spotorno, Cofre et al. 1998). 
In light of these results, Cañón et al. (2010) proposed that 
pikumche could be a ju nior synonym of L. micropus. As 
stated above, if the northern clade deserves taxonomic dis-
tinction, alsus would have priority given that the haplo-
type recovered from a topotype falls within the northern 
clade. Finally, Cañón et al. (2010) suggested a historical 
scenario whereby ancestral populations of Loxodontomys 
contracted their ranges into a minimum of two glacial re-
fugia (although their location was not stated) to account 
for the origin of the geographic pattern of current ge ne-
tic diversity they documented. Most of the Argentinean 
and Chilean populations lack karyological data, and thus 
the geographic structure of the chromosome variation is 
unknown.

natural history:  Loxodontomys micropus has 
been caught in Nothofagus forests, precordilleran shrubby 
steppes, humid dense grasslands (Mann 1978; Pearson 
1983; Kelt 1994), and open habitats of spiny shrubs and 
dry grasslands on hard soil pavements (Spotorno, Cofre 
et al. 1998). It is nocturnal and both burrows and climbs 
skillfully (Pearson 1983). This rodent is primarily herbivo-
rous, with stomach contents including green leaves, fungi, 
grass seeds, and fruits (Pearson 1983; Meserve et al. 1988; 
Monjeau 1989). In humid dense grasslands of northwest-
ern Patagonia, L. micropus excavates tunnel systems, with 
numerous entrance openings and food chambers (Monjeau 
1989). The reproductive season starts at the beginning of 
the spring and lasts through the end of the summer (Pear-
son 1983) or early Fall (Kelt 1994). The average number of 
embryos ranges between 4.1 in Argentina (Pearson 1983) to 
4.8 in Chile (Greer 1965; Pine et al. 1979). Both sexes are 
reproductively active after reaching 48 g of mass (Pearson 
1983). Teta, Pardiñas et al. (2009) summarized available 
information about ontogeny and reproduction, popula-
tion characteristics, space use, diet, diseases and parasites, 
and interspecifi c interactions, mostly based on the origi-
nal investigations of Pearson and Pearson (1982), Pearson 
(1983) and Kelt (1994). Specimens collected at different 
localities from Argentina and Chile  were seropositive for 
hantavirus (Spotorno et al. 2000; Cantoni et al. 2001; 
Cerda and Sandoval 2004; J. C. Ortiz et al. 2004; Padula 
et al. 2004). Goff and Gettinger (1995) and D. Castro et al. 
(2001) described new species of chiggers and lice, respec-
tively, from specimens identifi ed as L. micropus.

remarks :  Charles Darwin collected the type of Mus 
micropus Water house at some point between the mouth of 

selected localit ies  (Map 279): ARGENTINA: 
Chubut, El Maitén (type locality of Euneomys micropus 
alsus Thomas), 8.4 km NW of Estancia El Valley, Valle de 
Lanzaniyeu (CNP- E 521), Estancia Santa María, Puesto El 
Chango (CNP- E 290), Paso del Sapo (Pardiñas, Teta et al. 
2003), 4 km S of Tres Banderas (Udrizar Sauthier, Teta 
et al. 2008); Mendoza, Laguna del Diamante (A. Novillo, 
pers. comm.), 6 km NW (by road) of Las Leñas ( Jayat et al. 
2006); Neuquén, Cajón Grande, A° Curi Leuvú (CNP- E 
632), SW end of Lago Hui Hui, 8 km W and 2 km S of Cerro 
Quillén (MVZ 163400), Paso Puyehue, 32 km WNW of 
Villa La Angostura (MVZ 181566), 2.6 km NW of Puente 
Carreri (CNP- E 186); Río Negro, entrance to Estación Cal-
catreo (CNP- E 287), Estancia Maquinchao, Puesto de Hor-
nos (Teta et al. 2002), Estancia Pilcañeu (Teta et al. 2001); 
Santa Cruz, Cerro Comisión (CNP- E 413), Cerro Fortaleza 
(CNP- E 420), Lago Cardiel, La Península, Estación Las Tu-
nas (Massoia et al. 1994b), laguna de los Cisnes ( J. A. Al-
len 1905), Monumento Natural Bosques Petrifi cados (Hei-
nonen, Fortabat, and Haene 1994), Río Ecker, 500 m aguas 
abajo Estación Casa de Piedra, margen norte (CNP- E 377). 
CHILE: Aysén, Fin del Fiordo Ofhidro ( J. Guzmán, pers. 
com.); Biobío, Laguna del Laja, Río Petronquines (Spot-
orno, Cofre et al. 1998), Sierra de Nahuelbuta (Hershkovitz 
1962); Los Lagos, Quellón, Isla Grande de Chiloé (type lo-
cality of Phyllotis (Auliscomys) micropus fumipes Osgood); 
Los Ríos, Fundo San Martín, San José, Valdivia (UACH 
3115); Magallanes y Antártica Chilena, Lago Pehoe, Torres 
del Paine (MVZ 175150), Puerto Natales (Osgood 1943b), 
Punta Arenas (Osgood 1943b), vicinity of Puerto Henry, Isla 
Riesco (Markham 1970); Santiago, El Colorado, Farellones 
(Spotorno, Cofre et al. 1998).

subspecies :  Three subspecies have been described, 
mostly based on subtle differences of metrics and external 
coloration (Thomas 1919b; Osgood 1943b). Gyldenstolpe 
(1932) and Ellerman (1941) recognized micropus and al-
sus as different; later, Osgood (1943b) included alsus un-
der micropus and at the same time coined the new sub-
species fumipes based on immature specimens from Chiloé 
Island. Both Pearson (1958) and Hershkovitz (1962) dis-
missed the differences between these nominal forms and 
considered micropus as monotypic. Cañón et al. (2010; see 
also E. P. Lessa et al. 2010) addressed the phylogeogra-
phy of Loxodontomys with mtDNA cytochrome-b gene 
sequences from 24 Argentinean and Chilean localities, 
and documented a shallow but geo graph i cally structured 
genealogy. Two main evolutionary lineages, replacing one 
another geo graph i cally at about 44°S, gave support to the 
recognition of subspecies, the nominotypical L. m. micro-
pus (from southern populations) and L. m. alsus (from 
northern populations). No specimen referable to fumipes 
Osgood was analyzed. The northern clade included hap-
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specimens collected in Mendoza province, Argentina, close 
to the border with Chile. Cañon et al. (2010) misunder-
stood the data provided by Spotorno, Cofre et al. (1998) 
and Novillo et al. (2009) about the fundamental numbers 
of Chilean and Argentinean populations assigned by them 
to L. pikumche and stated that the Argentinean population 
differed from those of northern Chile and thus represented 
a third karyomorph for the genus. Spotorno and Walker 
(1979) provided a banded karyotype from Chilean repre-
sentatives of L. micropus.

Genus Phyllotis Water house, 1837
Scott J. Steppan and Oswaldo Ramirez

The leaf- eared mice of the genus Phyllotis include 15 
named extant species and one undescribed species that live 
from the highlands (páramo) of Ec ua dor throughout the An-
des and adjacent xeric habitats to the southern tip of conti-
nental South America. Although there has been some fl uctu-
ation in generic status and placement for several species, the 
genus as recognized  here includes 15 speecies: P. alisosiensis, 
P. amicus, P. andium, P. anitae, P. bonariensis, P. caprinus, 
P. darwini, P. defi nitus, P. gerbillus, P. haggardi, P. limatus, 
P. magister, P. osgoodi, P. osilae, and P. xanthopygus. There 
have been two complete revisions of the genus (Pearson 
1958; Hershkovitz 1962) and a review as part of a revision 
of the tribe Phyllotini (Steppan 1995). Some phyloge ne tic 
studies have suggested that the genus is paraphyletic, but 
these have not provided a robust framework for a revision of 
the taxonomy. Braun (1993) recommended removing P. ger-
billus and P. amicus to the genus Paralomys Thomas, 1926, 
a recommendation followed in part by Musser and Carleton 
(2005), but that change was both weakly supported by mor-
phological data (Steppan 1995) and weakly contraindicated 
by mtDNA cytochrome-b sequence data (Steppan 1998). 
The evidence for exclusion of P. wolffsohni came from both 
morphology and molecules (Steppan 1995; Steppan 1998), 
but neither study provided a robust alternative hypothesis. 
More detailed taxon sampling with cytochrome-b sequences, 
however, supported the removal of wolffsohni to Tapeco-
mys and, along with nuclear RAG1 sequences, the inclu-
sion of P. gerbillus and P. amicus within Phyllotis (Steppan 
et al. 2007).

Many taxa lumped into a polytypic P. darwini (par-
ticularly by Hershkovitz 1962, but also by Pearson 1958) 
have been removed more recently to separate species: P. 
caprinus, P. defi nitus, P. limatus, P. magister, P. xanthopy-
gus, and (Tapecomys) wolffsohni. L. I. Walker et al. (1984) 
demonstrated reproductive isolation between P. darwini 
and the subspecies vaccarum, and associated vaccarum 
with the elevated P. xanthopygus. Many studies still 

the Río Santa Cruz (= “Santa Cruz,” as stated by Water-
house 1837) and the Andean Cordillera (see Water house 
1839). According to Hershkovitz (1962:392) this specimen 
was collected “perhaps in the vicinity of the present local-
ity of La Argentina, province of Santa Cruz, southern Ar-
gentina.” However, Darwin did not reach the longitude of 
La Argentina, as judged by Hershkovitz’s (1962:Fig. 89, p. 
393) placement of this locality on the south shore of Lago 
Argentino. The westernmost point reached by Darwin was 
about 240 km west of the mouth of the Río Santa Cruz, 
about 30 km from the eastern side of Lago Argentino (G. 
R. Cueto et al. 2008; Teta, Pardiñas et al. 2009).

Spotorno, Cofre et al. (1998) registered two diploid 
numbers for L. micropus. Chilean specimens south of 
37°30′S have 2n = 34, FN = 36, with most chromosomes 
telocentric. They found the second diploid complement 
(2n = 32, FN = 34) north of this latitude, formally describ-
ing these specimens under the name L. pikumche. In this 
karyotype, all elements  were telocentric except a single 
small metacentric pair (Spotorno, Cofre et al. 1998). No-
villo et al. (2009) reported the same karyotype for four 

Map 279    Selected localities for Loxodontomys micropus (●). Contour line = 
2,000 m.
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cingulum m1 is long and distinct, fusing with protoconid 
and leaving the protofl exid as a lake (with wear); m1 pos-
sesses a posterolophid/stylid, at least in juveniles; the hypo-
fl exus of M3 is pinched to form a lake; the mesofl exid m3 is 
shifted anteriorly relative to m2; the hypofl exid of m3 shows 
no posterior shift; and the opposing fl exi in M3 do not meet.

The dorsal surface of the skull is slightly rounded; the 
supraorbital region is narrow with convex sides. The zy-
gomatic notches are moderate to deep; a zygomatic spine 
is absent (anterior border is either fl at or vertical) or 
weakly developed. The antorbital bridge of the zygomata 
is positioned slightly below the rostrum. The narrowest 
portion of the interorbital ridge is centrally or anteriorly 
located; the frontoparietal suture forms an obtuse angle; 
the interparietal is well developed, >0.45% the length of 
the parietal mea sured along the median. The incisive fo-
ramina are long, reaching the anterolabial and antero-
lingual conules of M1. The palate is long and broad, 
with no medial pro cess on its posterior border. Maxillary 
toothrows are parallel or posteriorly convergent. The 
mesopterygoid fossa is distinctly narrower than adjacent 
parapterygoid fossae, with the orbital wings of the pre-
sphenoid anterior to maximum constriction; a spheno-
palatine foramen is present, small to moderate in size. 
The tegmen tympani contacts a suspensory pro cess of the 
squamosal. The stapedial spine of each auditory bulla is 
circular to ovoid in cross- section, and not laterally ap-
pressed. Both the basioccipital and the ectotympanic por-
tion of auditory bullae bound the internal carotid canal. 
An alisphenoid strut is absent or fi lamentous. The me-
dioventral pro cess of the mandibular ramus is absent or 
weakly developed.

The vertebral column has a modal count of 13 thoracic, 
six lumbar, four sacral, and 28– 36 caudal vertebrae. The 
tuberculum of the fi rst rib articulates with the transverse 
pro cess of the seventh cervical and fi rst thoracic vertebrae; 
the second thoracic vertebra has an elongated neural spine; 
hemal arches are absent. The entepicondylar foramen of 
the humerus is absent, but the supertrochlear foramen is 
present.

The gall bladder is present; the stomach is hemiglandu-
lar. Two distinct preputial glands are present, with a third, 
smaller gland found in some populations. The baculum is 
complex with short to long distal bacular elements. Hersh-
kovitz (1962) detailed bacular variation within and among 
taxa.

synonyms:
Mus (Phyllotis) Water house, 1837:28; part; as subgenus; type 

species Mus (Phyllotis) darwini Water house, by subse-
quent designation (Thomas 1884:449).

Hesperomys: Water house, 1839:76; part (listing of xantho-
pygus and darwini).

 incorrectly refer individuals of P. xanthopygus to P. dar-
wini, the latter being restricted to central Chile. Musser 
and Carleton (1993) misinterpreted L. I. Walker et al. 
(1984) by including northern populations of P. xanthopy-
gus in P. darwini, although these authors later corrected 
this assignment (Musser and Carleton 2005). Steppan 
(1995) elevated P. xanthopygus chilensis to species status 
based on the absence of intermediate phenotypes along 
elevational transects with P. xanthopygus rupestris and 
due to a putative apomorphy. Subsequent study indicated 
that it was the Pacifi c slope populations of P. x. rupestris 
rather than P. x. chilensis that possessed a clear apomor-
phic feature and that could be distinguished from nearby 
P. xanthopygus, leading Steppan (1998) to place the Pa-
cifi c slope populations of P. x. rupestris within P. lima-
tus while returning, at least temporarily, chilensis to P. 
xanthopygus.

Species of Phyllotis live in open, mostly rocky and 
brushy habitats from sea level to nearly 5,000 m. Fossils 
attributable to P. andium and P. xanthopygus have been 
found from the Early Pleistocene to the Recent (Pardiñas 
and Dechamps 1996; P. E. Ortiz, Cirignoli et al. 2000) of 
Ec ua dor, Peru, Bolivia, Chile, and Argentina, but specifi c 
determination is diffi cult given the relatively undifferen-
tiated molar dentition among the species and the nearly 
complete absence of cranial characters (U. F. J. Pardiñas 
and S. J. Steppan, unpubl. data). Ancient DNA assignable 
to P. limatus has been identifi ed from midden remains in 
the Atacama desert of Chile, dated to near the Pleisto-
cene/Holocene boundary (Kuch et al. 2002).

In addition to the species described  here, the genus in-
cludes one undescribed species from Peru (V. Pacheco, pers. 
comm.) that is ge ne tically distinct from other named species, 
as well as one population currently assigned to P. amicus 
and possibly one to three more that are currently attributed 
to P. xanthopygus (Steppan et al. 2007; S. J. Steppan, un-
publ. data).

Phyllotis species are small to medium- sized phyllotine 
mice with long, fi ne, and variably colored pelage, the ven-
trum usually much lighter than the dorsum. The tail is sub-
equal in length to the combined head and body; ears are 
medium to large, and typically lack postauricular patches. 
The hindfeet are moderate in length, with a reduced fi fth 
hind toe; the  soles are naked with six plantar pads. Females 
have eight mammae, in four pairs.

The molars are tetralophodont with no trace of a meso-
loph or mesolophid; incisors are without grooves, opistho-
dont to nearly orthodont, and without tripartite dentine fi s-
sure. M1 has labial roots; there are two or three roots on 
M3 and two roots on m3. The anteromedian fl exus of M1 is 
either absent or limited to a shallow groove; mesostyle and 
parastyle/anterofl exus of M1 are absent; the anterolabial 
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with sides parallel or diverging anteriorly, the anterior 
border broad and frequently interrupted by a median 
posterior projection of the palate. . . . . Phyllotis osilae

11. Nasals broad, clearly greater than minimum interor-
bital distance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

11′. Nasals narrow, subequal to or less than minimum in-
terorbital distance. . . . . . . . . . . . . . . . . . . . . . . . . . . 14

12. Interorbital region very constricted, <3.7 mm, uni-
formly cinnamon- colored ventrum . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Phyllotis alisosiensis

12′. Interorbital breadth >3.8 mm, ventrum with grayre-
gion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

13. Pectoral spot or streak present and well defi ned; dis-
tributed west of the Andean cordillera  . . . . . . . . . . . 14

13′. Pectoral spot or streak absent or weakly defi ned; con-
fi ned to Sierra de la Ventana, Argentina  . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Phyllotis bonariensis

14. Mesopterygoid fossa with anterior border square or 
slightly rounded  . . . . . . . . . . . . . . . . Phyllotis magister

14′. Mesopterygoid fossa with anterior border pointed. . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Phyllotis defi nitus

15. Incisor enamel white to yellowish- white; dorsal pelage 
dark gray; tail slightly bicolored . . . . . . Phyllotis anitae

15′. Incisor enamel yellow to orange; dorsal pelage light to 
medium ochraceous or brown; tail bicolored  . . . . . . 16

16. Karyotype 2n = 38 . . . . . . . . . . .Phyllotis xanthopygus
16′. Karyotype 2n = 40  . . . . . . . . . . . . . .Phyllotis osgoodi

Phyllotis alisosiensis Ferro, Martínez, and Barquez, 2010
Los Alisos Leaf- eared Mouse

synonym:
Phyllotis alisosiensis, Ferro, Martínez, and Barquez, 2010: 

526; type locality “El Papal, 2175 m (27°11′S 65°57′ W), 
Parque Nacional Campo de Los Alisos, Departamento 
Chicligasta, Tucumán, Argentina.”
description:  Large, total length 243– 342 mm 

(mean 271 mm), tail length 121– 139 mm (mean 131 mm), 
hindfoot length 29– 32 mm, ear length 20– 24 mm, mass 
35– 70 g. Characterized by long and fl uffy fur, cinnamon- 
brown dorsal color fl ecked with black hairs, and ventral 
color strongly cinnamon. Mean hair length 16– 17 mm on 
rump; individual hairs tricolored with short basal white 
band followed by broad plumbeous band and brownish 
to cinnamon tip; guard hairs entirely black and project 
4– 5 mm beyond the level of the underfur. Transition be-
tween dorsal and ventral colors gradual, not sharply con-
trasting. Ears dark, scarcely haired except for conspicuous 
patch on anterior edge; inner surface covered with dark 
brown hairs. Inconspicuous grayish postauricular patch 
present. Tail strongly bicolored, dark gray above and whit-
ish below, about same length as head and body. Both ma-
nus and pes covered dorsally with short but dense white 

Phyllotis: Gray, 1843b:xxiii; listed as genus equivalent to 
Mus Linnaeus and Hesperomys Water house, the two 
genera under which most sigmodontine names  were at 
that time allocated.

Hesperomys (Phyllotis): Thomas, 1884:449; part (listing of 
darwini), as subgenus; not Hesperomys Water house.

Phyllotis: Thomas, 1897a:1020; elevated to genus.
Paralomys Thomas, 1926b:315; type species Paralomys 

gerbillus Thomas, by original designation.

KEY TO SPECIES OF PHYLLOTIS:
1. Small bodied, maxillary molar row <4.7 mm. . . . . . . . 2
1′. Medium to large bodied, maxillary molar row 

>4.7 mm  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2. Tail length <95 mm  . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
2′. Tail length >95 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . 5
3. Maxillary molar row between 4.7 and 5.7 mm  . . . . . . 6
3′. Maxillary molar row >5.7 mm  . . . . . . . . . . . . . . . . . 11
4. Tail shorter than head and body; upper toothrows pos-

teriorly convergent  . . . . . . . . . . . . Phyllotis haggardi
4′. Tail subequal to or longer than head and body; upper 

toothrows parallel sided, ventrum entirely white, dorsum 
and sides light sandy color. . . . . . . . . Phyllotis gerbillus

5. Upper incisors opisthodont, ears as long or longer than 
hindfoot  . . . . . . . . . . . . . . . . . . . . . . . Phyllotis amicus

5′. Upper incisors orthodont, ears shorter than hindfoot. .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Phyllotis andium

6. Mesofl exus of M3 highly reduced relative to M2, or 
absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

6′. Mesofl exus of M3 reduced relative to M2  . . . . . . . . 10
7. Ratio of incisor depth to width across both teeth >0.9  .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Phyllotis limatus
7′. Ratio of incisor depth to width across both teeth <0.9  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
8. Ratio of M3 length to alveolar length of molar 

toothrow<0.205 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
8′. Ratio of M3 length to alveolar length of molar 

toothrow>0.205 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
9. Small swellings or knobs on anterior supraorbital region 

posterior to lacrimal . . . . . . . . . . . . . .Phyllotis darwini
9′. Supraorbital swelling or knobs absent  . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Phyllotis caprinus
10. Anterofl exus of M2 distinct; if protofl exus present, 

then procingulum poorly developed as broad, shallow 
projection with concave anterior edge; if profl exus not 
present, then distinct anterofl exus or parafl exus present; 
mesofl exus of M3 reduced relative to M2. . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Phyllotis andium

10′. Procingulum of M2 completely absent; posteropala-
tal pits small, lateral to mesopterygoid fossa, usually 
even with or behind posterior margin of palate (occa-
sionally slightly anterior); mesopterygoid fossa broad, 
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region. Based on comparative mtDNA cytochrome-b se-
quences, P. alisosiensis is closely related to P. anitae, with di-
vergence only 1.5% divergent (a mea sure exceeded by many 
conspecifi c populations; Steppan et al. 2007), with these two 
species forming a sister group with P. osilae.

Phyllotis amicus Thomas, 1900
Friendly Leaf- eared Mouse

synonyms:
Phyllotis amicus Thomas, 1900d:355; type locality “To-

lon [= Tolón], coast district, Province Cajamarca, N.W. 
Peru. Altitude 100 m.”

Phyllotis amicus maritimus Thomas, 1900f:296; type lo-
cality “Eten, [Lambayeque,] coast of N.W. Peru. Alti-
tude 20 m.”

Phyllotis amicus montanus Thomas, 1900f:297: type local-
ity “Uramarca [= probably Yuramarca], [Ancash,] near 
Pallasca, N.W. Peru. Altitude 1200 m.”
description:  Characterized by small size, short 

hindfeet, especially short molar toothrows (3.5– 4.2 mm), 
and relatively large ears, usually as long or longer than 
hindfeet. Interorbital region broad and fl at, frequently with 
square or sharp edges; upper incisors opisthodont; audi-
tory bullae large and globular; posteropalatal pits located 
anterior to mesopterygoid fossa; M2 with two outer en-
trant angles in unworn teeth. Northernmost coastal speci-
mens small and brightly colored; those inland and from 
south, even along coast, larger and duller.

hairs; ungual tuft covers each claw. Ventral mystacial vi-
brissae short and white; dorsal ones longer, black basally 
and white distally.

Skull robust and wide, with enlarged rostrum. Con-
dyloincisive length 27.1– 32.5 mm; zygomatic breadth 
14.8– 18.8 mm; rostral length 12.1– 13.4 mm. Interorbital 
constriction notably narrow, 3.6 mm or less, especially in 
comparison to other, codistributed species (P. anitae, P. 
osilae, and P. xanthopygus). Anterior end of zygomatic 
arch high and, from lateral view, antorbital bridge fl at 
and barely visible. In fully developed adults, width of zy-
gomatic plates equal to or greater than width of interor-
bital constriction. Molars above and below hypsodont, 
wide, with simplifi ed occlusal pattern. M1 trilophodont, 
with major cusps alternating; labial fl exus oblique and lin-
gual fl exus transverse to medial plane; procingulum well 
developed, wide, and without anteromedian fl exus. M2 
S- or Z-shaped, with hypofl exus anteriorly oriented and 
metafl exus transverse. M3 with deep hypofl exus surpass-
ing medial plane of tooth. Lower m1 trilophodont, m2 bi-
lophodont, and m3 also bilophodont with hypofl exid more 
developed than metafl exid.

distribution:  Phyllotis alisosiensis is known from 
only two localities in Tucumán province, Argentina, at the 
southernmost end of the Yungas ecoregion across an eleva-
tional range from 1,234 to 2,175 m.

selected localit ies  (Map 280): ARGENTINA: 
Tucumán, El Papal (type locality of Phyllotis alisosiensis, 
Ferro, Martínez, and Barquez), Reserva Provincial Los 
Sosa, Rte 307, km 35, campamento de Vialidad Provincial 
(CML 4106).

subspecies :  Phyllotis alisosiensis is monotypic.
natural history:  Little is known about the natural 

history, reproductive biology, or other aspects of the popula-
tion ecol ogy of this species. Specimens from the type locality 
 were obtained in upper montane forest (Bosques Montanos) 
where the landscape is dominated by deciduous forest of 
Andean alder (Almus acuminata [Betulaceae]), intermixed 
with bamboo (Chusquea sp.), ferns (Blechnum occidenta-
lis [Blechnaceae]), scattered thickets of queñoa (Polylepis 
australis [Rosaceae]), and native grasses (Cortadeira sp.) on 
steep, rocky slopes. The only other known locality is within 
cloud forest at the upper part of the Lower Montane Forest 
(Hueck 1978), habitats dominated by species of Myrcian-
thes (Myrtaceae) with epiphytes, lianas, and grasses.

remarks :  Ferro et al. (2010) provided detailed mor-
phological and multivariate morphometric comparisons 
among P. alisosiensis and the three other species of Phyllotis
that occur in Tucumán province, P. anitae, P. osilae, and P. 
xanthopygus. Phyllotis alisoiensis can be easily distinguished 
from all other species in the genus by its strong cinnamon 
color on the ventrum and strongly constricted interorbital 

Map 280    Selected localities for Phyllotis alisosiensis (●). Contour line = 
2,000 m.
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(Arana et al. 2002). Movement distances calculated from six 
individuals in Lachay Lomas was 44.5 m; litter size varied 
between one and three pups (Arana et al. 2002).

remarks :  Phyllotis amicus appears most closely re-
lated to P. gerbillus in mtDNA cytochrome-b sequences 
(Steppan et al. 2007), with this pair of species sister to P. 
andium and an undescribed taxon. A sample from Puno 
department, Peru, far south of the previously known range 
and attributed to P. amicus on morphological grounds may 
represent a distinct species (Steppan et al. 2007).

The 2n = 38 karyotype consists of 18 pairs of metacen-
tric and submetacentric autosomes grading from large to 
small, a large acrocentric or submetacentric X and a small 
metacentric Y chromosome (Pearson 1972). The morphol-
ogy of the X chromosome is apparently geo graph i cally 
structured, metacentric in all individuals and localities 
sampled in the Región de Lima but acrocentric in those 
further to the south in Huancavelica. The complement with 
the metacentric X chromosome is shared with P. caprinus, 
P. darwini, P. gerbillus, P. magister (except for the morphol-
ogy of the Y chromosome), P. haggardi, and P. xanthopy-
gus (Pearson 1972; Pearson and Patton 1976).

Phyllotis andium Thomas, 1912
Andean Leaf- eared Mouse

synonyms:
Phyllotis andium Thomas, 1912b:409; type locality “Ca-

ñar, [Cañar,] Ec ua dor. Alt. 2600 m.”

Phyllotis amicus meets both P. limatus and P. andium, 
and may possibly contact P. defi nitus and P. gerbillus.
Much smaller in all dimensions relative to P. defi nitus and 
P. limatus, especially smaller teeth, opisthodont incisors, 
more conspicuous development of two outer entrant an-
gles of M2, shorter fur, and more naked tail. Phyllotis am-
icus distinguished from P. andium by smaller dimensions, 
slightly paler color, more conspicuous development of sec-
ond out entrant angle on M2, and proportionally larger 
ears. Phyllotis gerbillus with pure white venter, white tail 
white above and below, and smaller ears.

distribution:  Phyllotis amicus is limited to western 
Peru, from Piura south into Arequipa department. In the 
north it occurs on both slopes of the Cordillera Occidental, 
but is restricted to the western slope of the Andes further 
south (Pearson 1972:Fig 2), over an elevational range from 
sea level to about 2,800 m.

selected localit ies  (Map 281): PERU: Ancash, 
29 km S (by road) of Casma (MVZ 139263), Uramarca [= 
Yuramarca], near Pallasca (type locality of Phyllotis amicus 
montanus Thomas); Arequipa, Atiquipa (FMNH 107392); 
Ayacucho, 35 mi ENE of Nazca (Pearson 1972); Huancavel-
ica, 2 km E of Ticrapo, Pisco Valley (Pearson 1972); Lam-
bayeque, 12 km S and 8 km E of Bayovar (MVZ 135370), 
Etén (type locality of Phyllotis amicus maritimus Thomas); 
Lima, 19 mi N of Cañete (MVZ 119990), 20 km N and 
6 km W of Chancay (MVZ 135723), 1 mi W of Surco (MVZ 
119996); Piura, 6.5 mi E (by road) of Canchaque (MVZ 
141837), Cerro Amotape, 10 km N and 40 km W of Sul-
lana (MVZ 135736), 45 km W and 15 km N of Chulucanas 
(MVZ 135731).

subspecies :  Pearson (1958) recognized three subspe-
cies: the nominotypical form ranging from the foothills of 
Cajamarca south to southern Lima department, at eleva-
tions from sea level to 1,800 m; maritimus Thomas, known 
only from the vicinity of the type locality; and montanus 
Thomas, occupying the western slopes of the mountains in 
La Libertad and Ancash, Peru, between 1,050 and 2,750 m. 
Hershkovitz (1962) argued that retention of formal subspe-
cies was unwarranted and regarded P. amicus as monotypic.

natural history:  Phyllotis amicus inhabits sand 
and rock formations with sparse cover on the coast and Pa-
cifi c slope of northern and central Peru. It is found in Til-
landsia (Bromeliaceae) desert, rocky places with sparse cac-
tus vegetation, and dry washes (Pearson 1972), where it may 
be with P. limatus and P. andium. Its feeding habits appear 
broadly omnivorous. Leafy vegetation constituted about half 
of its diet, which is typical of the genus, but it consumed 
more insect and less seed than most other species of Phyllotis
(Pizzimenti and DeSalle 1980). This species maintains low 
density, highly dispersed populations in a harsh environment, 
and can reproduce at any time of the year in central Peru 

Map 281    Selected localities for Phyllotis amicus (●). Contour line = 2,000 m.
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bayeque, Chongoyape (Hershkovitz 1962); La Liber-
tad, 5 mi SW of Otuzco (MVZ 138045); Lima, Huaros 
(MVZ 120015), Lomas de Lachay, 22 km N and 11 km 
W of Chancay (MVZ 139269), 5 mi E of Yauyos (MVZ 
137638); Piura, Aisayacu (FMNH 84206), Porculla Pass 
(MVZ 138078).

subspecies :  Despite the association as synonyms of 
four named taxa, both Pearson (1958) and Hershkovitz 
(1962) failed to document geographic trends worthy of 
recognition and thus regarded P. andium as monotypic.

natural history:  This is a species of brushy habi-
tats on both sides of the Andes (Pearson 1972), where it re-
places P. xanthopygus in central Peru. Specimens from the 
Rímac Valley in Lima department illustrate the contact be-
tween the two species. The brushy zone and the small areas 
of forest between these elevations are occupied by P. andium. 
On the south side at 4,000 m near Casapalca, traps among 
rock and grass with many woody lupine bushes (the upper 
limit of this lupine) caught about equal numbers of P. xan-
thopygus and P. andium. Among lupine bushes at 3,700 m, 
only P. andium was taken, and only P. andium among brush 
between 2,000 and 2,900 m. Phyllotis andium is sympatric 
with P. haggardi in southern Ec ua dor, with P. limatus and P. 
x. posticalis in central Peru, with P. defi nitus on the Pacifi c 
slope of northern Peru, and with P. magister and P. amicus 
in central and southern Peru (Pearson 1958). Phyllotis an-
dium utilizes more leafy vegetation and less seed than most 
other species in the genus (43% grass, 31% forbs, 4% seeds, 
and 22% insects; Pizzimenti and DeSalle 1980). Along the 
Peruvian coast near Lima, P. andium show clear seasonal 
reproductive activity between July and October (Arana et al. 
2002). Based on data from three individuals, the movement 
distance between captures varied between 40.8 and 68.8 m; 
the gestation period was 24 days, and the litter size varied 
between one and four young (Arana et al. 2002). Although 
P. andium is sympatric with several other congeneric species, 
the regions of overlap are always restricted to small contact 
areas, suggesting local spatial segregation.

remarks :  Pearson (1958:440) concluded that the ho-
lotype of melanius Thomas was composite, consisting of a 
skin of Akodon aerosus (the dark color of which was, un-
fortunately, the basis for the name melanius) and a skull of a 
Phyllotis. Because Thomas (1913b) attached the name mel-
anius to a Phyllotis and not Akodon, Pearson selected the 
skull as the type while noting that a skin- only specimen of a 
Phyllotis andium (also collected by P. O. Simons and bear-
ing the same fi eld number) should be associated with the 
type skull. This Phyllotis skin bears the locality designation 
of Cañar, Ec ua dor, which Pearson (1958) argued should be 
regarded as the correct type locality of melanius Thomas.

The karyotype of P. andium consists of a 2n = 64, FN = 72, 
with fi ve pairs of medium and small metacentrics and sub-

Phyllotis melanius Thomas, 1913b:407; type locality “Por-
venir, Bolivar, Ec ua dor. Alt. 1800 m”; corrected to Ca-
ñar, Cañar, Ec ua dor by Pearson (1958:440).

Phyllotis andium stenops Osgood, 1914b:165; type locality 
“Rio Utcubamba, 15 miles above Chachapoyas, [Ama-
zonas,] Peru.”

Phyllotis tamborum Osgood, 1914b:165; type locality 
“Tambo Carrizal, mountains east of Balsas, [Amazo-
nas,] Peru. Altitude 5,000 ft.”

Phyllotis fruticicolus Anthony, 1922:1; type locality “Gua-
chanamá, [Loja,] southern Ec ua dor; altitude, 9050 ft.”

Phyllotis andium tamborum: Thomas, 1926e:614; name 
combination.

Phyllotis lutescens andium: Osgood, 1944:194; name com-
bination, as subspecies of what is now Phyllotis osilae 
J. A. Allen.
description:  Medium- sized, rich- brown species, 

with delicate vibrissae, lightly haired tail, relatively small 
ears, pale gray venter with distinct buffy pectoral streak in 
some specimens, and occasionally entire belly tinged with 
buff. Comparing P. andium to four other species within 
range, P. amicus has a smaller body size with proportion-
ately larger ears (usually as long as hindfeet), small molars, 
and opisthodont upper incisors; P. defi nitus is much larger 
in almost all dimensions, especially toothrow; P. haggardi 
is a shorter- tailed species (tail <95 mm and shorter than 
head and body length) with longer palate, posteropalatal 
pits usually sunk in depressions, toothrows tending to con-
verge posteriorly, zygomatic arches more widely fl aring, 
and interorbital edges rather sharp; and P. xanthopygus 
has fl uffi er fur, hairier tail, heavier vibrissae, and larger 
ears. In Lima department, Peru, where P. andium contacts 
P. xanthopygus, there is almost no overlap between them 
in ear length (19– 25 mm versus 24– 29 mm, respectively.

distribution:  Phyllotis andium occurs on both 
slopes of the Andes, although mostly on the western slope, 
from Lima department, Peru, north to Tungurahua province 
in Ec ua dor, mostly at elevations between 1,500 and 4,000 m 
but extending down the west slope in northern Peru (Lam-
bayeque department) to about 300 m (Pearson 1958).

selected localit ies  (Map 282): EC UA DOR: 
Azuay, Yunguilla Valley (FMNH 53240); Cañar, Cañas 
(type locality of Phyllotis andium Thomas); Loja, Gua-
chanamá (type locality of Phyllotis fruticicolus Anthony); 
Tungurahua, Baños (Pearson 1958). PERU: Amazonas, 
Río Utcubamba, 15 mi above Chachapoyas (type locality 
of Phyllotis andium stenops Osgood), Tambo Carrizal, 
mountains east of Balsas (type locality of Phyllotis tam-
borum Osgood); Ancash, Huaraz (FMNH 81202), Ma-
cate (FMNH 20935); Cajamarca, Cajamarca (FMNH 
19465), El Arenal, 1 km S and 6 km W of Pomahuaca 
(MVZ 135774); Huánuco, Ambo (FMNH 24724); Lam-
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subspecies :  Phyllotis anitae is monotypic.
natural history:  Little is known about this spe-

cies. The type was trapped in the ecotone between mon-
tane forest and high- altitude grasslands, a sparse cloud for-
est habitat ( Jayat, D’Elía et al. 2007), near isolated and 
large rocks. This species is believed to be a rare specialist of 
the high- elevation Alnus (alder, Betulaceae) forest.

remarks :  Phyllotis anitae is sympatric with P. osilae
and occurs near to some P. xanthopygus populations. It 
can be distinguished by its darker coloration, especially 
dorsally. The karyotype is unknown.

Phyllotis bonariensis Crespo, 1964
Buenos Aires Leaf- eared Mouse

synonyms:
Phyllotis darwini bonariensis Crespo, 1964:99; type local-

ity “Abra de la Ventana, part. de Tornquist, prov. de 
Buenos Aires, a 500 m s.m.,” Parque Provincial Ernesto 
Tornquist, Buenos Aires, Argentina.

Phyllotis bonariensis: Reig, 1978:180: fi rst use of current 
name combination.
description:  One of larger species (head and body 

length ranges from 127 to 151 mm), similar in size to P. ma-
gister, but with ears and hind legs relatively small, vibris-
sae well developed, dorsal coat light in color (similar to P. 
xanthopygus rupestris), and ventral pelage gray white (sim-
ilar to P. xanthopygus xanthopygus), fl anks and belly very 
well defi ned, and tail bicolored with scarce hairs and paler 
than the body. Pectoral buffy band very slightly marked. 

metacentrics, a graduated series of 26 pairs of acrocentrics, 
a large submetacentric X chromosome, and a medium- sized 
submetacentric Y chromosome (Pearson 1972).

Phyllotis anitae Jayat, D’Elía, Pardiñas, 
and Namen, 2007
Anita’s Leaf- eared Mouse

synonym:
Phyllotis anitae Jayat, D’Elía, Pardiñas, and Namen, 2007: 

778; type locality “Argentina: Province of Tucumán, De-
partment of Trancas, 10 km by road south of Hualinchay 
on the trail to Lara (26°19′20.2′′S, 65°36′45.5′′W, 
2316 m.”
description:  Distinguishable from congeners ex-

ternally by large size (head and body length 89– 123 mm, 
tail length 94– 112 mm); dark gray dorsal coloration; light 
ochraceous venter; ears covered internally and externally 
by dark brown hairs; manus with digits and distal dorsum 
covered with white hair, proximal dorsum of both manus 
and pes dark; tail slightly bicolored and haired but not 
penicillate; markedly hypsodont molars; and narrow inter-
orbital region hourglass in shape.

distribution:  Phyllotis anitae is known only from 
the type locality in the Yungas forest in northwestern 
Argentina.

selected localit ies  (Map 283): ARGENTINA: 
Tucumán, 10 km by road S of Hualinchay (type locality of 
Phyllotis anitae Jayat, D’Elía, Pardiñas, and Namen).

Map 282    Selected localities for Phyllotis andium (●). Contour line = 2,000 m.
Map 283    Single known locality for Phyllotis anitae (●). Contour line = 2,000 m.
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P. limatus, P. x. xanthopygus, P. x. vaccarum, and some 
P. x. rupestris (Steppan et al. 2007). A more thorough 
geographic sampling of these taxa is required to resolve 
species- level boundaries within this clade. The karyotype 
is unknown.

Phyllotis caprinus Pearson, 1958
Capricorn Leaf- eared Mouse

synonyms:
Phyllotis caprinus Pearson, 1958:435; type locality “Tilcara, 

8,000 feet, Jujuy, Argentina.”
Phyllotis darwini caprinus: Hershkovitz, 1962: name com-

bination.
description:  Large, relatively short- furred, with 

fl at, sharp- edged, long- waisted interorbital region, long 
frontal bones, V-shaped frontoparietal suture, and heavy 
rostrum. Zygomatic plates sharply vertical or project for-
ward slightly above, their anterior margins straight or con-
cave; posteropalatal pits anterior or lateral to mesoptery-
goid fossa; nasals even with or project posteriorly behind 
the premaxillae. M3 small with or without an island; M2 
with one outer entrant angle and usually second smaller 
notch.

In color, P. caprinus similar to sympatric or nearly sym-
patric P. xanthopygus but larger in body size (head and 
body length 102– 140 mm, mean 118 mm, as opposed to 87– 
130 mm, mean of 103 mm), with thicker tail, and typically 
with buffy pectoral streak that is absent in latter.

distribution:  Phyllotis caprinus occurs on the east-
ern Andean slopes in northern Argentina and southern 
Bolivia, between 2,100 and 4,500 m.

selected localit ies  (Map 285): ARGENTINA: 
Jujuy, Humahuaca (Pearson 1958), Sierra de Zenta (Pearson 
1958), Tilcara (type locality of Phyllotis caprinus Pearson). 
BOLIVIA: Chuquisaca, Camargo (MVZ 120121); Potosí, 
Yuruma (MVZ 120211); Tarija, Rancho Tambo, 61 km by 
road E of Tarija (AMNH 262987).

subspecies :  Phyllotis caprinus is monotypic.
natural history:  Phyllotis caprinus occurs in 

brushy habitats in southern Bolivia and northern Argentina. 
At the type locality in northern Argentina, P. caprinus lives in 
brushy hedgerows and stonewalls, but just east of Tilcara, at 
Alfarcito where there is a mixture of brushy and open habi-
tats, P. caprinus is sympatric with P. xanthopygus. Pearson 
(1958) collected large numbers of individuals among scat-
tered bushes and Opuntia at 2,600 m in southern Bolivia.

remarks :  Hershkovitz (1962:335– 339) disputed 
Pearson’s (1958) conclusion that P. caprinus was a species 
distinct from others in the genus and regarded it merely as 
a geographic race of P. darwini (= P. xanthopygus herein). 
Most other authors, however, have accepted the morpholog-
ical and distributional data provided by Pearson as substan-

Ear length (23– 25 mm) shorter than hindfoot length (25– 
28 mm). Skull large (greatest length 31.4– 35.1 mm); mini-
mum interorbital width 4.1– 4.5 mm, with sides diverging 
backward slightly; large posterolateral palatal pits located 
anterior to mesopterygoid fossa; distal portion of nasals 
markedly wide, 30– 35% of length of nasal suture line; au-
ditory bullar length (4.8– 5.3 mm) shorter than upper alveo-
lar molar length (5.4– 6.1 mm). Upper incisors orthodont 
and anteriorly pigmented; upper molar rows parallel; M2 
lacks procingulum.

distribution:  Phyllotis bonariensis is restricted to 
the Sierra de la Ventana in Buenos Aires province, eastern 
Argentina.

selected localit ies  (Map 284): ARGENTINA: 
Buenos Aires, Abra de la Ventana (type locality of Phyllotis 
darwini bonariensis Crespo).

subspecies :  Phyllotis bonariensis is monotypic.
natural history:  Phyllotis bonariensis lives in 

rocky places at about 400 m elevation in a range of hills 
north of Bahía Blanca, in Buenos Aires department. There 
are no published data on ecol ogy or behavior of this species.

remarks :  Originally described as a subspecies of P. 
darwini (= P. xanthopygus herein), Reig (1978) and Gal-
liari et al. (1996) elevated P. bonariensis to species status, a 
decision followed by some authors (e.g., Musser and Car-
leton 1993, 2005) but not by others (e.g., M. M. Díaz et al. 
2006). This species is known only from the eight speci-
mens used in the original description and a few collected 
subsequently. As noted by Pearson (1972), this taxon is 
geo graph i cally isolated from other species of Phyllotis by 
broad expanses of pampa. Molecularly, P. bonariensis is 
included within a widespread clade otherwise composed of 

Map 284    Single known locality for Phyllotis bonariensis (●). Contour line = 
2,000 m.
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Mus illapelinus Philippi, 1900:28, plate IX, Fig. 1; type lo-
cality “prope [= near] Illapel,” Coquimbo, Chile.

Mus Segethi Philippi, 1900:30, plate XI, Fig. 2; type local-
ity “provinciae Santiago loco dicto Peine,” Chile.

Mus campestris Philippi, 1900:38, plate XVI, Fig. 1; type 
locality “Choapa,” Coquimbo, Chile.

Mus melanotis Philippi, 1900:39, plate XVI, Fig. 3; no 
type locality given, but certainly in Chile (Hershkovitz 
1962:321).

Mus platytarsus Philippi, 1900:47, plate XIX, Fig. 4; type 
locality “La Ligua,” Aconcagua, Chile.

Mus Boedeckeri Philippi, 1900:53, plate XXII, Fig. 2; type lo-
cality “provincia Maule; in praedio Coroney [= Coronel],” 
near Quirihue, Maule, Chile (see Osgood 1943b:202).

Mus griseofl avus Philippi, 1900:55, plate XXIV, Fig. 1; 
preoccupied by Mus (Phyllotis) griseofl avus Water house; 
type locality “La Serena in provincia Coquimbo,” Chile.

Phyllotis darwini: Thomas, 1902b:131; fi rst use of current 
name combination.

Phyllotis darwini boedeckeri: Osgood, 1943b:202; name 
combination.

Phyllotis darwini fulvescens Osgood, 1943b:204; type lo-
cality “Sierra Nahuelbuta, west of Angol, Malleco, Chile. 
Altitude about 4,000 feet.”
description:  Relatively short- furred, dark- colored 

coastal mouse with very large ears and occasional buffy 
pectoral streak. In comparison to P. x. vaccarum, which 
occurs at higher elevations in Chilean Andes, P. darwini
has smaller body (mean head and body length, 119.5 ver-
sus 124.2 mm), tail (mean length, 119.2 versus 129.6 mm), 
skull (mean greatest length, 29.63 mm versus 31.90 mm), 
and especially molars (mean toothrow length, 5.26 versus 
5.74 mm). Darker and browner in dorsal color, with paler 
lateral line; fur shorter; and ears more naked. In compari-
son to P. x. rupestris, which replaces P. darwini to north 
in coastal Chile, P. darwini somewhat smaller (mean head 
and body length, 105.0 versus 112.3 mm), colored darker 
brown, and with slightly larger (mean height, 26 versus 
25 mm) and also more naked ears. Under parts may be nearly 
white but often creamy or even pale buffy rather than white 
(Osgood 1943b).

distribution:  This species is limited to the coastal 
region and western slopes of the Andes in central and 
northern Chile, from Antofagasta south to Cautín regions, 
at an elevation range from sea level to 2,200 m (Osgood 
1943b; Pearson 1958; Spotorno, Zuleta et al. 1998).

selected localit ies  (Map 286): CHILE: An-
tofagasta, Paposo (MVZ 119184); Atacama and Parina-
cota, 10 mi N of Caldera (MVZ 150056), Vallenar (MVZ 
118659); Araucanía, Galvarino (USNM 93254); Biobió, 
Sierra de Nahuelbuta (type locality of Phyllotis darwini ful-
vescens Osgood); Coquimbo, Cerro Potrerillos, 4 km E of 

tiating his hypothesis of species- level status (e.g., Cabrera 
1961; Musser and Carleton 1993, 2005; Steppan 1998). 
Pearson (1958) suspected that P. caprinus was most closely 
related to “P.” wolffsohni (now Tapecomys wolffsohni), 
but Steppan’s (1993) phyloge ne tic analysis of morphologi-
cal traits placed the species as the sister to P. darwini (sensu 
stricto). Molecular phyloge ne tic analyses, to date, have not 
included P. caprinus (e.g., Steppan et al. 2007). The karyo-
type is 2n = 38, FN = 72, with 36 size- graded biarmed auto-
somes, a large submetacentric X, and a small metacentric Y 
chromosome (Pearson and Patton 1976). It appears identi-
cal to that found in most populations of P. xanthopygus.

Phyllotis darwini (Water house, 1837)
Darwin’s Leaf- eared Mouse

synonyms:
Mus (Phyllotis) darwinii Water house, 1837:28; type local-

ity “Coquimbo,” Coquimbo, Chile.
Hesperomys darwini: Thomas, 1884:449; name combina-

tion.
Mus melanonotus Philippi and Landbeck, 1858:78; type 

locality “prov. Santiago prope locum [= near the place of] 
Angostura,” Chile.

Mus dichrous Philippi, 1900:14, plate III, Fig. 2; type local-
ity “provincia Santiago, prope [= near] Peine,” Chile.

Mus megalotis Philippi, 1900:15, plate III, Fig. 3; type lo-
cality “provincia Santiago,” Chile.

Mus mollis Philippi, 1900:23, plate VII, Fig. 1; type local-
ity “provincia Santiago,” Chile.

Map 285    Selected localities for Phyllotis caprinus (●). Contour line = 2,000 m.
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recommendation of L. I. Walker et al. 1984) has resulted 
in many studies and some GenBank sequences incorrectly 
attributing observations to P. darwini rather than correctly 
those of P. xanthopygus. Phyllotis darwini does not oc-
cur in Peru, Bolivia, Argentina, or high elevations in Chile 
(>2,200 m), and all studies from these areas are more cor-
rectly referred to P. xanthopygus or other species.

The karyotype consists of a 2n = 38, FN = 72, with 18 
pairs of metacentric and submetacentric autosomes plus a 
large, slightly submetacentric X chromosome and a small 
metacentric Y chromosome (Pearson 1972). This comple-
ment is identical to that of P. xanthopygus but with much 
larger blocks of centromeric heterochromatin on all chro-
mosomes (L. I. Walker et al. 1984). It is also identical to 
P. magister except for the latter’s subtelocentric Y chro-
mosome (L. I. Walker et al. 1999). Hybrids between P. 
darwini and P. magister conform to Haldane’s Rule, with 
fertile females but sterile males L. I. Walker et al. 1999).

Phyllotis darwini has been the focus of numerous stud-
ies on physiology and metabolism (e.g., Bozinovic and Ne-
spolo 1997; Bacigalupe et al. 2012) and the quantitative 
ge ne tic characterization of these traits.

Phyllotis defi nitus Osgood, 1915
Ancash Leaf- eared Mouse

synonyms:
Phyllotis defi nitus Osgood, 1915:189; type locality “Ma-

cate, 50 miles northeast of Chimbote, [Ancash,] Peru. 
Altitude 9,000 ft.”

Guanaqueros (MVZ 150059), Las Palmas, 95 km N of Los 
Vilos (MVZ 150060), 10 km N of Pte. Los Molles (FMNH 
119508); Santiago, Farellones (LCM 746); Valparaíso, Val-
paraíso (Pearson 1958).

subspecies :  Osgood (1943b) listed three subspecies 
for Phyllotis darwini (sensu stricto as currently understood, 
not the broader view espoused by Osgood [1943b], Pearson 
[1958], and Hershkovitz [1962]) along the central coast of 
Chile: the broadly distributed nominotypical form was well 
as P. d. boedeckeri and P. d. fulvescens, both known only 
from their respective type localities near the coast. Pearson 
(1958) retained both boedeckeri Philippi and fulvescens 
Osgood as valid, the former as a short- tailed coastal form 
and the latter as a darkly colored inhabitant of Araucaria 
forests. Hershkovitz (1962) regarded boedeckeri Philippi as 
a synonym of P. d. darwini but retained fulvescens Osgood 
as a valid subspecies. As yet, lacking appropriate samples 
and analyses, no hypothesis regarding infraspecifi c groups 
within P. darwini has been tested adequately.

natural history:  Phyllotis darwini occurs in 
semiarid thorn scrub and sparse desert habitats. It is a 
granivorous- folivorous rodent with an average adult weight 
of about 50 g (Meserve and Le Boulengé 1987). Large nu-
merical fl uctuations and temporal variation in demographic 
variables has been found (M. Lima and Jaksic 1999; M. 
Lima et al. 2001), with population size varying between less 
than 10 (Meserve et al. 1995) to 230 individuals ha−1 dur-
ing El Niño events (M. Lima and Jaksic 1999; M. Lima et al. 
1999). The mean home range length varied from 36.3 m (± 
2.42 m s.d.) to 76. 9 m (± 9.00 m s.d.) (Fulk 1975). Breeding 
is markedly seasonal, starting in September and lasting until 
January or February (Fulk 1975; Meserve and Le Boulengé 
1987). Females produce two or three litters per reproductive 
season (Fulk 1975: Meserve and Le Boulengé 1987). The 
mean litter size was calculated as 4.21 (L. I. Walker et al. 
1984) and 5.2 (Meserve and Le Boulengé 1987).

remarks :  As noted above, P. darwini has been tra-
ditionally viewed as a highly polytypic species of im mense 
range (from central Peru to southern Argentina; Osgood 
1943b; Pearson 1958; Hershkovitz 1962). Both Osgood 
(1943b) and Pearson (1958) recorded what they believed to 
be intergrades between P. d. darwini and P. d. rupestris (now 
P. x. rupestris) in northern Chile and between P. d. darwini 
and P. d. vaccarum (now P. x. vaccarum) where they re-
place one another elevationally in central Chile. However, 
L. I. Walker et al. (1984; see also L. I. Walker et al. 1999) 
demonstrated very limited hybrid production in laboratory 
crossings, with male hybrids exhibiting testicular sterility 
and female hybrids with greatly reduced fecundity, support-
ing reproductive isolation in the wild. Nevertheless, the fail-
ure of some subsequent authors to recognize the taxonomic 
restriction of P. darwini to central Chilean populations (the 
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exclusion of P. darwini + P. xanthopygus although with 
low support, or as part of an unresolved polytomy that 
formed the base of Phyllotis (Steppan and Sullivan 2000). 
More thorough geographic sampling and molecular data 
are critically needed.

The karyotype is 2n = 54, FN = 72, with 20 biarmed and 
32 acrocentric autosomes, a large submetacentric X chro-
mosome, and a smaller acrocentric that is probably the Y 
chromosome (Pearson 1972).

Phyllotis gerbillus Thomas, 1900
Peruvian Leaf- eared Mouse, Gerbil Leaf- eared Mouse

synonyms:
Phyllotis gerbillus Thomas, 1900a:151; type locality “Piura, 

[Piura,] N.W. Peru, alt. 50 m.”
Paralomys gerbillus: Thomas, 1926b:315; name combina-

tion, Phyllotis gerbillus Thomas, 1900 given as geno-
type of Paralomys Thomas.

Hesperomys [(Paralomys)] gerbillus: Ellerman, 1941:448; 
name combination.

P[hyllotis]. (Paralomys) gerbillus: Osgood, 1947:167; name 
combination.

Phyllotis magister defi nitus: Pearson, 1958:431; name com-
bination.

Phyllotis darwini defi nitus: Hershkovitz, 1962:296; name 
combination.
description:  Large bodied (mean head and body 

length 126.3 mm, range: 111– 146 mm) with tail about 
equal in length (mean 120.6 mm, range: 109– 136 mm). 
Overall dorsal color tones deep and rich, cinnamon brown 
mixed liberally with dusky, but with rump slightly paler 
than back and shoulders and nape inclining to grayish. 
Nose, forehead, and sides of face decidedly grayish, in 
defi nite contrast to body. Venter buffy ochraceous, paler 
and more whitish on throat and inguinal region, with 
defi nite buffy band across pectoral region; all hairs slate 
gray at base. Forefeet and hindfeet white, with proximal 
part of pes more or less ochraceous. Inner surface of 
ears rufous. Tail bicolored, dusky above and buffy white 
below.

Skull large (mean length, 31.6 mm, range: 29.4 to 
35.0 mm) and stoutly built, with broad nasals, heavy zygo-
mata, and broad teeth as part of long toothrow (>5.8 mm). 
As noted by Pearson (1958, 1972), cranially P. defi nitus
quite similar to P. magister.

distribution:  Phyllotis defi nitus is confi ned to the 
upper slopes of the western Andes in Ancash department, 
Peru, with the four known localities ranging in elevation 
from 2,590 to 3,800 m (Pearson 1972).

selected localit ies  (Map 287): PERU: Ancash, 
Macate (type locality of Phyllotis defi nitus Osgood), 1 km 
N and 12 km E of Pariacoto (MVZ 135794).

subspecies :  Phyllotis defi nitus is monotypic.
natural history:  This species inhabits the brushy 

zone on the western Andean slopes where habitat loss may 
have reduced population sizes. It is sympatric with P. an-
dium. No other data on reproduction, behavior, or ecol ogy 
has been published.

remarks :  Phyllotis defi nitus was described originally 
as a species (Osgood 1915), but was relegated by both 
Pearson (1958) and Hershkovitz (1962) to geographic races 
of P. magister or P. darwini (sensu lato), respectively. Pear-
son (1958:431) pointed out that magister and defi nitus 
 were similar in most characters except color and occupied 
the same elevational zones on the western Andean slope. 
He noted, however, the lack of specimens from intervening 
localities between their respective ranges. In a subsequent 
study based on more specimens, Pearson (1972) reevalu-
ated his 1958 opinion and agreed with Osgood’s (1915) 
original hypothesis that P. defi nitus was a valid species, dis-
tinguishable from P. magister by both a richer coloration 
and karyotype. Steppan’s (1993; see also Steppan and 
Sullivan 2000) cladistic analysis of morphological traits 
placed P. defi nitus either as the sister to P. magister, to the 
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with these two species together with P. andium forming a 
well- supported clade within Phyllotis.

The karyotype is 2n = 38, FN = 72, and consists of 18 
pairs of metacentric and submetacentric autosomes, a large 
submetacentric X chromosome, and a small metacentric Y 
chromosome (Pearson 1972).

Phyllotis haggardi Thomas, 1898
Haggard’s Leaf- eared Mouse

synonyms:
Phyllotis Haggardi Thomas, 1898f:270; type locality “Mount 

Pichincha, [Pichincha,] Ec ua dor, altitude 3400– 4000 
metres.”

H[esperomys]. elegans: Tomes, 1860a:213: part; not Mus 
elegans Water house [= Eligmodontia typus F. Cuvier].

Phyllotis elegantulus Thomas, 1913a:139; type locality 
“Pallatanga, [Chimborazo,] Ec ua dor.”

Phyllotis fuscus Anthony, 1924a:1; type locality “Contray-
erbas, Provincia del Azuay, 11,000 feet, Western Andes,” 
Ec ua dor.

Phyllotis haggardi haggardi: Pearson, 1958:442; name com-
bination.

description:  Smallest member of genus (mean 
head and body length 83.2 mm, range: 77– 96 mm) with 
tail subequal in length relative to body (mean length 
78.1 mm, range: 62– 90 mm). Overall, upper parts of head 
and body ochraceous or salmon- colored, fi nely peppered 
with dark brown; upper half of sides of body like back 
but hairs without dark tips; lower half wholly white like 
under parts. Hairs of limbs, cheeks, and sides of rostrum 
white. Tail thinly haired throughout, overall white in color, 
but sometimes with occasional dark hair or patch of hairs, 
with integument of terminal one- fourth to one- third of tail 
dark brown, contrasting sharply with whitish basal por-
tion; pencil rudimentary. Hindfoot broad and short (19 to 
21 mm), sole sparsely set with whitish bristles except on six 
well- developed plantar pads. Ear comparatively small (17 
to 18 mm); white preauricular spot usually present.

distribution:  This species is restricted to the Se-
chura desert on the coast of northwestern Peru.

selected localit ies  (Map 288): PERU: Lam-
bayeque, 2 mi SE of Morrope (MVZ 138023); Piura, 10 km 
E of Piura (MVZ 135706), Reventazon, 64 km S and 19 km 
W of Sechura (MVZ 135710), 30 km SSE of Sechura (MVZ 
135709), 10 km ENE of Talara (Pearson 1972).

subspecies :  Phyllotis gerbillus is monotypic.
natural history:  Phyllotis gerbillus is nocturnal, 

spending the day underground, and does not need to drink 
free water (Koford 1968). The habitat is mounded with 
loose sand, from drifts around dead bushes to dunes several 
meters high and half covered with low green shrubs, princi-
pally thick- leaved evergreens, Capparis scabrida, C. avicen-
nifolia (Capparaceae), and the deciduous legume Prosopis 
julifl ora (Fabaceae); under many bushes, the ground was 
littered with dry fruits and seeds (Koford 1968). Habitat 
loss in the Sechura desert may threaten the remaining popu-
lations of this most morphologically distinctive Phyllotis. It 
may be caught together with the introduced Mus musculus
but does not contact the ranges of any other member of the 
genus. The number of embryos in eight pregnant females 
ranged from one to four (average three; Pearson 1972).

remarks :  The name refers to the gerbil- like and 
contrasting pale sandy dorsal versus white ventral color-
ation, a combination unique among species of Phyllotis. 
Pearson (1958) regarded Paralomys a valid genus closely 
related to Phyllotis but later changed his mind (Pearson 
1972). Hershkovitz (1962) placed gerbillus within Phyl-
lotis. Cladistic analysis of morphological characters led 
Braun (1993) to remove gerbillus from Phyllotis and resur-
rect Paralomys, including amicus within that genus. Step-
pan (1993; 1995) found support for removing gerbillus but 
felt the removal was premature given the weak signal in the 
data. More recent molecular data indicated that P. gerbil-
lus is most closely related to P. amicus (Steppan et al. 2007), 

Map 288    Selected localities for Phyllotis gerbillus (●). Contour line = 2,000 m.



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 547

feet” but suggested that this locality was likely incorrect. As 
noted by Tomes (1860a:211), the collection of which the ho-
lotype was a part was “believed to have been collected at 
Pallatanga, on the western slope of the Cordillera; but the 
exact locality is not certain, from the specimens having been 
unfortunately mixed together.” Pearson suggested that the 
two known specimens might have actually come from near 
Quito or from the vicinity of Riobamba, where the collector 
L. Frazer had also worked.

The karyotype is 2n = 38, FN = 72, with both autosomal 
and sex chromosome complements similar to those of P. am-
icus, P. caprinus, P. darwini, P. gerbillus, P. magister, and 
P. xanthopygus (Pearson 1972; Pearson and Patton 1976).

Phyllotis limatus Thomas, 1912
Lima Leaf- eared Mouse

synonyms:
Phyllotis darwini limatus Thomas, 1912b:407; type local-

ity “Chosica, near Lima, [Lima,] Peru. Alt. 850 m.”
Phyllotis limatus: Steppan, 1998:582; fi rst use of current 

name combination.
description:  A member of darwini species group, 

distinguishable from others by deep and narrow upper in-
cisors (depth at midarc >90% of width across both incisors 
at cutting edge), short to moderate maxillary toothrow 
(4.2– 5.8 mm), light coloration, venter frequently white, 
and two pairs of preputial glands. Steppan (1998) provided 
comparative mea sure ments for P. limatus, P. xanthopygus 
(subspecies chilensis, posticalis, and rupestris), P. darwini, 
and P. magister.

Phyllotis haggardi fuscus: Pearson, 1958:442; name com-
bination.

Phyllotis haggardi elegantulus: Pearson, 1958:443; name 
combination.
description:  Small species (head and body length 

99– 115 mm), with proportionally short tail (less than head 
and body length, 72– 89 mm), short ears, colored buffy 
to dark brown above with head and rump not markedly 
different from back; venter gray, well defi ned from sides, 
and usually lacking even hint of pectoral streak. Tail bi-
colored, clothed with short hairs and with virtually no 
terminal pencil. Palate relatively long for a Phyllotis, large 
posteropalatal pits tending to be sunk in depressions, up-
per toothrows tending to converge posteriorly, and nasals 
pointed at posterior ends and extending behind premaxil-
lae. In comparison with P. andium, with which it overlaps 
in range, P. haggardi with more abruptly fl ared zygomatic 
arches, shorter maxillary toothrow (range: 4.0– 4.7 mm 
versus 4.2– 5.0 mm for Ec ua dorean samples of P. andium), 
and shorter tails (length <95 mm versus >100 mm).

distribution:  Phyllotis haggardi occurs on the up-
per slopes on both sides of the Andes through Ec ua dor, 
typically between 2,500 and 4,500 m, but may extend to as 
low as 2,000 m in Pichincha province.

selected localit ies  (Map 289): EC UA DOR: 
Chimborazo, Mt. Chimborazo (FMNH 53306), Urbina 
(Pearson 1958); Napo, Papallacta (AMNH 46824); Pi-
chincha, Pichincha (type locality of Phyllotis haggardi 
Thomas), Solaya (FMNH 53309), Tanda (Pearson 1958).

subspecies :  Pearson (1958) recorded substantial 
geographic variation within P. haggardi, with increas-
ing duskiness in coloration from north to south, together 
with increased length of the skull and a narrowing and 
lengthening of the nasals. He recognized this trend by dis-
tinguishing a broadly ranging P. h. fuscus from the nomi-
notypical form, which he restricted to the northern part 
of the range of the species in the vicinity of Pichincha 
and Quito to Mt. Mojanda. Pearson also recognized P. 
h. elegantulus Thomas, restricted to its type locality and 
based on only two specimens, although he did so with re-
luctance: “I have retained elegantulus as a subspecies pri-
marily to avoid having to place the clearly defi ned P. h. 
fucsus into synonymy under the almost unknown elegan-
tulus” (p. 443). Hershkovitz (1962) regarded P. haggardi
as monotypic.

natural history:  This species usually lives at 
higher elevations than P. andium at the same latitude, al-
though P. haggardi itself descends to relatively low elevation 
at the northern end of its range. Almost nothing is known 
about of its ecol ogy and reproductive traits.

remarks :  Pearson (1958:443) gave the type locality of 
elegantulus Thomas as “Nadonbi, Pallatanga, about 6,5000 
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from this area that Osgood (1943b), Pearson (1958), and 
Hershkovitz (1962) had referred to P. d. rupestris. As a 
consequence, Steppan extended the range of P. limatus to 
Tarapacá and Antofagasta, Chile, while solidifying its sta-
tus as a species separate from P. xanthopygus (P. darwini 
of these earlier authors). As noted in the account for P. 
xanthopygus, Mus rupestris P. Gervais might more correctly 
apply to P. limatus than to that species (see Steppan 1998). 
If so, it would be the se nior name for what we, and earlier 
authors, herein call P. limatus.

Cytochrome-b sequences for the few specimens of P. 
limatus examined supported its monophyly, but these are 
nested within those of P. xanthopygus, including represen-
tatives of P. x. chilensis, P. x. posticalis, P. x. rupestris, and 
P. x. vaccarum as well as P. bonariensis (Steppan 1998; 
Steppan et al. 2007; Riverón 2011). Incomplete lineage 
sorting of nuclear RAG1 sequences (Steppan et al. 2007) 
due to recency of ancestry has likely resulted in the lack of 
complete reciprocal monophyly of these taxa. Mitochon-
drial affi nity to nearby P. x. rupestris might be due either 
to mitochondrial introgression or very recent morphologi-
cal divergence and speciation. Both Kuch et al. (2002) and 
Steppan et al. (2007) have argued that P. limatus was de-
rived recently, perhaps during the most recent ice age.

Pearson (1972) recorded a karyotype for specimens 
from Lima department, Peru with 2n = 38, FN = 72 and the 
same autosomal and sex chromosome morphology as rep-
resentatives of three subspecies of P. xanthopygus (chilen-
sis, posticalis, and rupestris).

distribution:  This species is restricted to the arid 
coast and Pacifi c slopes of the Andes from Lima in central 
Peru south to Tarapacá in northern Chile, at an elevational 
range from sea level to 2,500 m in the north and sea level 
to 4,000 m in the south.

selected localit ies  (Map 290): CHILE: Antofa-
gasta, San Pedro de Atacama (MVZ 150069); Arica y Pari-
nacota, Putre (FMNH 133844); Tarapacá, mouth of Río 
Loa (LCM 511). PERU: Arequipa, 43 km E of Arequipa 
(LSUMZ 27858), 5 mi ENE of Camaná (MVZ 143701), 
Chala (MVZ 139311); Ayacucho, 35 mi ENE of Nazca 
(MVZ 138092); Ica, 10 km SSE of Pisco (MVZ 136328); 
Lima, 4 km ENE of Pucusana (MVZ 137658), Rímac 
Valley (MVZ 120067), 1 mi W of Surco (MVZ 120023), 
Yangas (MVZ 136332); Tacna, Morro Sama, 65 km W of 
Tacna (MVZ 143722).

subspecies :  Steppan (1998) documented a sharp step 
in the clinal length of the auditory bullae, with the break 
between samples in northern and central coastal Arequipa, 
Peru. He thus informally designated a “northern limatus” 
(from Lima south along the coast to extreme northwestern 
Arequipa) and a “southern limatus” (from central Areq-
uipa south to Antofagasta, Chile). Steppan (1998) went on 
to note that,  were one to recognize these geographic units 
formally, the southern group currently lacked a name.

natural history:  Phyllotis limatus is an inhabit-
ant of arid foothills, rocky outcrops, foggy lomas among 
a pure stands of Tillandsia as well as in more varied habi-
tat supporting cacti and scattered weeds (Pearson 1958) 
on the west slope of the Andes. Diet is primarily insects 
and forbs, consuming more of them than nearby P. x. 
chilensis of southern Peru (54% versus 35%) and a lower 
proportion of seed and grass (6% versus 28%; Pizzimenti 
and DeSalle 1980). The breeding season seems to coincide 
largely with the wet season (November to April), but some 
females  were pregnant in every month. Litter size is mod-
est, embryo counts in 29 females from the mountains of 
southern Peru averaged 3.69, but at Morro Sama on the 
Tacna coast to southern Peru, litters  were larger than in 
any of the other populations during an El Niño event (em-
bryo counts of 6, 6, 7, 2; Pearson 1976).

remarks :  Pearson (1958) and Hershkovitz (1962) 
both regarded limatus to be a subspecies of P. darwini 
(sensu lato) and mapped its range to include Lima, Ica, and 
Arequipa regions in Peru. These authors regarded popula-
tions from southern Peru (southern Arequipa, Moquegua, 
and Tacna) as well as those in northern provinces of An-
tofagasta and Tarapacá in Chile to represent P. darwini 
rupestris. Steppan (1998), however, documented both the 
commonality of morphology of these more southern popu-
lations to limatus (especially in the width and depth of the 
upper incisors) and the composite nature of the samples Map 290    Selected localities for Phyllotis limatus (●). Contour line = 2,000 m.



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 549

remarks :  Phyllotis magister has been almost uni-
formly treated as a valid species since Thomas’s (1912b) 
original description (e.g., Ellerman 1941; Pearson 1958), 
with Pearson demonstrating morphological separation from 
sympatric or near- sympatric P. darwini rupestris in southern 
Peru (now P. limatus; see that account) and with P. andium
in central Peru. Hershkovitz (1962) interpreted Pearson’s 
data differently and regarded magister as a subspecies of P. 
darwini (sensu lato). Pearson and Ralph (1978) documented 
the ecological separation between these two species when 
in sympatry at several localities on their elevational tran-
sect in Tacna department, Peru. Phyllotis magister forms a 
well- supported clade in mtDNA cytochrome-b sequences 
completely separate from (although sister to) one that con-
tains the various subspecies of P. xanthopygus as well as P. 
limatus and P. bonariensis, thus confi rming its species status 
(Steppan et al. 2007).

The karyotype is 2n = 38, FN = 72, with the same evenly 
graded series of metacentric and submetacentric autosomes 
as other members of the darwini complex. However, it ap-
pears to have a uniquely metacentric X chromosome and 
small acrocentric Y (Pearson 1972).

Phyllotis osgoodi Mann, 1945
Osgood’s Leaf- eared Mouse

synonyms:
Phyllotis osgoodi Mann, 1945:81; type locality “en los al-

rededores de Parinacota,” Arica y Parinacota, Chile.”

Phyllotis magister Thomas, 1912
Master Leaf- eared Mouse

synonyms:
Phyllotis magister Thomas, 1912b:406; type locality “Areq-

uipa, [Arequipa,] Peru. Alt. 2300 m.”
Phyllotis magister magister: Pearson, 1958:430; name com-

bination.
Phyllotis darwini magister: Hershkovitz, 1962:288; name 

combination.
description:  Large (head and body length 108– 

145 mm), coarse- haired species with buffy pectoral streak, 
long tail (averaging longer than head and body length, range: 
117– 158 mm), unusually large molars (toothrow length 5.5– 
6.5 mm), broad rostrum, sharp interorbital edges, nasals 
that seldom reach posterior to premaxillae, large postero-
palatal pits anterior to mesopterygoid fossa, and bullae that 
usually taper evenly toward bullar tubes. Dorsal color buffy 
or ochraceous fi nely lined with black; head and shoulders 
sometimes contrastingly paler than back; under parts gray-
ish, with gray basal color of hairs visible. Tail bicolored, 
thinly to moderately haired.

distribution:  Phyllotis magister is distributed 
from west- central Peru to northern Chile on the western 
slope of the Andes. The northern limit appears to be Pa-
comanta, near Huarochiri, in Lima department (Arana- 
Cardó and Ascorra 1994), while the southern limit is the 
basin of the Río Loa near Calama, Antofagasta, Chile 
(Spotorno, Zuleta et al. 1998). It has been collected from 
sea level near the mouths of rivers draining the high el-
evations, but the normal habitat is between 2,300 and 
4,000 m.

selected localit ies  (Map 291): CHILE: An-
tofagasta, Calama (LCM 1817); Arica y Parinacota, Pu-
tre (USNM 541790). PERU: Arequipa, Arequipa (type 
locality of Phyllotis magister Thomas), 1 km N of Chivay 
(MVZ 174035); Huancavelica, 2 km E of Ticrapo, Pisco 
Valley (MVZ 136335); Lima, Pacomanta (Arana- Cardó 
1994), 8 mi NE of Yauyos (MVZ 137663); Moquegua, 
5 mi NE of Toquepala (MVZ 145610); Tacna, Morro 
Sama, 65 km W of Tacna (MVZ 143708), 6 km NE of 
Tarata (MVZ 141556).

subspecies :  Phyllotis magister is monotypic.
natural history:  Phyllotis magister inhabits 

brushy zones on the Pacifi c slope of the Andes. It is om-
nivorous, but about 60% of its diet was based on fi ve 
species of locally abundant forbs in southern Peru (Piz-
zimenti and DeSalle 1980). This species may be sympatric 
with P. andium, P. limatus, P. x. posticalis, P. x. chilensis, 
and P. amicus. Pearson (1976) recorded an average litter 
size of 2.3, based on embryo counts; L. I. Walker et al. 
(1999) reported two litters with a mean neonate count 
of 3.5.

Map 291    Selected localities for Phyllotis magister (●). Contour line = 2,000 m.
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ertheless, Musser and Carleton (1993, 2005) elevated os-
goodi Mann to species status based on Spotorno (1976) 
and Spotorno and Walker (1979, 1983). Samples these 
authors identifi ed as P. osgoodi had a 2n = 40 karyotype, 
as opposed to 2n = 38, and  were basal to P. darwini (sensu 
stricto) and P. xanthopygus in electrophoretic phenograms. 
Unfortunately, the morphometric analyses that Spotorno 
and Walker (1983) presented to distinguish the latter two 
species did not include their specimens of P. osgoodi, nor 
did they apparently compare either to Mann’s type. Con-
sequently, it is not possible as yet to diagnose P. osgoodi 
with reliable morphological characters or even to deter-
mine whether the specimens examined by Spotorno and 
colleagues are correctly assigned. Steppan’s (1998) ini-
tial mtDNA cytochrome-b sequence analysis, which in-
cluded a specimen (LCM 638) from the type locality at 
Parinacota, seemed to support the hypothesis of Spotorno 
and colleagues, although this sequence was subsequently 
found to be composite (Steppan et al. 2007). Resequenc-
ing of a small fragment of that specimen, however, sug-
gested it was a basal member of the darwini species group, 
the sister species to either the P. xanthopygus complex or 
to P. magister (S. J. Steppan, unpubl. data). Clearly, ad-
ditional series from the vicinity of the type locality, with 
all specimens karyotyped and sequenced and properly 
compared morphologically to other taxa from the general 
area, will be necessary before the status of osgoodi Mann 
can be fi rmly established.

Phyllotis darwini rupestris: Hershkovitz, 1962:304; part; 
neither darwini Waterhouse nor rupestris Gervais.
description:  As indicated in the Key to species and 

noted in the Remarks  here, with present information this 
species can be diagnosed defi nitively only by its karyotype. 
Mann (1945) described P. osgoodi from a single individual 
(a young male) captured among rocks near Parinacota; 
specimen described as a mouse with dorsal buffy- brown 
coloration and pale neutral- gray belly, long tail (53% of 
total length), auditory bullae of regular size, and inter-
orbital region posteriorly extended. However, Spotorno 
(1976) published a redescription of P. osgoodi based on 
evaluation of fi ve specimens that emphasized the follow-
ing features: medium sized, cryptic and sympatric with P. 
xanthopygus chilensis, with variable coat color (predomi-
nantly gray on brown). Skull might be distinguishable 
from P. xanthopygus chilensis by molar cusps and folds, 
more symmetrical and rounded in adults; both hypofl exus 
and metafl exus of M2 tend to be symmetrical. In addition 
to central constriction, stomach with prepyloric constric-
tion visible both external and internally. Base of baculum 
with clear notch in dorsal- ventral view. Karyotype with 40 
chromosomes (NF = 72); X chromosome submetacentric, 
Y metacentric.

distribution:  Phyllotis osgoodi is known only 
from its type locality in the Puna of northern Chile.

selected localit ies  (Map 292): CHILE: Arica y 
Parinacota, Parinacota (type locality of Phyllotis osgoodi
Mann).

subspecies :  Phyllotis osgoodi is monotypic.
natural history:  This species has not been stud-

ied in the fi eld, so no data on ecol ogy or behavior are avail-
able. Little is known about this species because of the dif-
fi culty in identifying it.

remarks :  The status of P. osgoodi as a species, 
or even as a valid subspecies of another Phyllotis, is in 
doubt, largely owing to the fact that no morphological 
traits have been identifi ed to distinguish it from sympat-
ric P. xanthopygus. Indeed, Pearson (1958:415) listed 
osgoodi Mann as a synonym of chilensis Mann, reason-
ing that a “single immature specimen of osgoodi and the 
few specimens of chilensis available from the type local-
ity could hardly have been adequate to defi ne two similar 
species from the same area” (p. 416). He went on to note 
that, while osgoodi had page priority over chilensis, he 
believed “it is wiser to base this form on an old speci-
men at hand [= the type of chilensis] than on an imma-
ture specimen [= type of osgoodi].” Hershkovitz (1962) 
placed osgoodi Mann as a synonym of Phyllotis darwini 
(= xanthopygus) rupestris, agreeing with Pearson that os-
goodi did not warrant recognition while disagreeing with 
him as to the status of chilensis vis-à- vis rupestris. Nev-

Map 292    Single known locality for Phyllotis osgoodi (●). Contour line = 
2,000 m.
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Hershkovitz (1962:Fig. 86) provided idealized drawings 
of ear, ventral body, ventral cranium, and baculum illus-
trating differences between P. osilae and P. darwini (sensu 
lato).

distribution:  Phyllotis osilae occurs from south-
ern Peru to northwestern Argentina, along the eastern Al-
tiplano and Andean slopes, from 2,700 to 4,000 m in the 
north and down to 500 m in the south.

selected localit ies  (Map 293): ARGENTINA: 
Catamarca, Chumbicha (Pearson 1958); Jujuy, Higuerilla 
(type locality of Phyllotis nogalaris Thomas), 1 mi W of León 
(MVZ 120164); Tucumán, Cunbre [= Cumbre] de Mala- 
mala, Sierra de Tucumán (type locality of Phyllotis darwini 
tucumanus Thomas). BOLIVIA: Cochabamba, El Choro 
(type locality of Phyllotis lutescens Thomas), 6 mi W of Paro-
tani (MVZ 141579), 10 mi NE of Punata (MVZ 120175); La 
Paz, Sorata (AMNH 91504); Potosí, Lagunillas (Hershkov-
itz 1962); Tarija, 10 mi NE of Tarija (MVZ 120165). PERU: 
Cusco, Machu Picchu (USNM 194576), 90 km SE (by road) 
of Quillabamba (MVZ 166793); Puno, Asillo (type local-
ity of Phyllotis osilae J. A. Allen), Hacienda Ontave (MVZ 
141570), Huacullani (FMNH 52596), Limbani (type local-
ity of Phyllotis phaeus Osgood), 6 km N of Putina (MVZ 
171540), Santa Rosa [de Ayaviri] (MVZ 120159).

subspecies :  Both Pearson (1958) and Hershkovitz 
(1962) recognized four subspecies of P. osilae: P. o. osilae 
from Cusco department in southern Peru south across Bo-
livia to northern Argentina, in bunch grass habitats between 
2,750 and 4,200 m; P. o. tucumanensis, on the eastern slope 
of the Andes in Tucumán and Catamarca provinces, Argen-
tina, across a broad elevation amplitude from 500 to 5,000 
m; P. o. nogalaris, known only from its type locality in Ju-
juy province, Argentina; and P. o. phaeus, from the eastern 
slope of the Andes in Puno department, Peru south to La 
Paz department, Bolivia between 3,400 and 4,300 m.

natural history:  Phyllotis osilae is largely re-
stricted to Stipa- dominated bunch grass habitats on the 
Altiplano, notably in thick stands of Stipa ichu (Pearson 
1958). It was caught on grassy hillsides and on the grassy 
banks of gullies at Pairumani, Peru. It differs, therefore, 
from the rock- inhabiting P. xanthopygus. No pregnant 
females or breeding males  were caught at Pairumani in 
July. The diet of P. osilae resembles both P. xanthopy-
gus and P. magister in being omnivorous and including a 
wide variety of items. It differs from both in that it relies 
most heavily on grass and grass seeds (Pizzimenti and 
DeSalle 1980). Dorst (1971, 1973b) reported P. osilae 
ate mostly leafy vegetation plus some insects and seeds.

remarks :  Phyllotis osilae is another species very 
similar to P. xanthopygus in many respects, although not 
closely related phyloge ne tically (Steppan 1998; Steppan 
et al. 2007). West of Lake Titicaca, convergence between 

Phyllotis osilae J. A. Allen, 1901
Bunch Grass Leaf- eared Mouse

synonyms:
Phyllotis osilae J. A. Allen, 1901b:44; type locality “Osila” 

[= Asillo, Puno], Peru (alt. about 12,000 feet).”
Phyllotis lutescens Thomas, 1902b:131; type locality “Choro 

[= El Choro,] 3500 m,” Cochabamba, Bolivia.
Phyllotis darwini tucumanus Thomas, 1912b:408; type 

locality “Cunbre [= Cumbre] de Mala- mala, Sierra de 
Tucuman. Alt. 3300 m,” Tucumán, Argentina.

Phyllotis tucumanus: Thomas, 1919d:492; name combina-
tion.

Phyllotis nogalaris Thomas, 1921k:611; type locality “Higue-
rilla, 2000 m., in the Department of Valle Grande, about 
10 km. east of the Zenta range and 20 km. of the town 
of Tilcara,” Jujuy, Argentina (Thomas 1921k:609). Pardi-
ñas et al. (2007) equated Higuerilla (an abandoned 
ranch) to the modern village of Pampichuela (23°32′S, 
65°02′ W, 1,735 m).

Phyllotis phaeus Osgood, 1944:193; type locality “Limbani, 
Puno, Inambari drainage, Peru. Altitude about 9,000 
feet.”

Phyllotis osilae osilae: Pearson, 1958:426; name combi-
nation.

Phyllotis osilae tucumanensis: Pearson, 1958:427; name 
combination.

Phyllotis osilae nogalaris: Pearson, 1958:427; name com-
bination.

Phyllotis osilae phaeus: Pearson, 1958:427; name com-
bination.
description:  Both Pearson (1958) and Hershkovitz 

(1962) characterized P. osilae in detail and noted numer-
ous external and cranial characters that separate it from 
sympatric P. xanthopygus (P. darwini to them). Head and 
body length slightly longer in P. osilae than P. xanthopygus 
in southern Peru (P. o. osilae versus P. x. chillensis) but re-
verse in Catamarca, Argentina (P. o. tucumanensis versus 
P. x. vaccarum). Tail of P. osilae varies from about 80% to 
130% of body length and ears comparatively small, rarely 
exceeding 25 mm and usually less than 23% of combined 
head and body length. Upper parts of body buffy or ochra-
ceous to dark brown, more or less mixed with blackish; an-
imals from more humid eastern Andean slopes in southern 
Peru and northern Bolivia (P. o. phaeus) noticeably darker 
and cocoa colored than those from adjacent Altiplano (P. 
o. osilae). Under parts rarely sharply defi ned, usually dark 
gray with plumbeous basal portions of hairs visible. Pec-
toral streak, patch, or midventral line typically present. 
Inner and outer sides of ears thinly haired but with dark- 
brown edging. Tail clothed with short hairs and terminates 
in weakly developed pencil; sharply bicolored or with ter-
minal one- half to two- thirds or more uniformly brown. 
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Hesperomys Xanthopygus: Burmeister, 1879:225; name 
combination.

Hesperomys glirinus Philippi, 1896:19, plate VII, Fig. 3; 
type locality “Atacama,” [= San Pedro de Atacama,] An-
tofagasta, Chile.

Hesperomys lanatus Philippi, 1896:19, plate VII, Fig. 2; 
type locality “Atacama,” [= San Pedro de Atacama,] An-
tofagasta, Chile.

Phyllotis xanthopygus: E.- L. Trouessart, 1897:534; fi rst use 
of current name combination.

[Akodon (Akodon)] rupestris: E.- L. Trouessart, 1987:535; 
name combination.

Phyllotis arenarius Thomas, 1902c:224; type locality “Uyuni. 
Alt. 3670 m,” Potosí, Bolivia.

Mus glirinus: Philippi, 1900:59; name combination.
Mus lanatus: Philippi, 1900:59; name combination.
Phyllotis darwini posticalis Thomas, 1912b:406; type lo-

cality “Galéra, W. of Oroya, Department of Junin, Peru. 
Alt. 4800 m.”

Phyllotis darwini vaccarum Thomas, 1912b:408; type lo-
cality “Las Vacas [= Punta de Vacas; see Paynter 1995], 
Argentine slope of Cordillera opposite Mendoza. Alt. 
2500 m,” Mendoza, Argentina.

Euneomys (Auliscomys) xanthopygus: Thomas, 1916a: 143; 
name combination.

Phyllotis ricardulus Thomas, 1919d:493; ; type locality 
“ ‘Otro Cerro,’ North- eastern Rioja,” [actually Catama-
rca,] Argentina (see Pardiñas et al. 2007 for determina-
tion of this locality).

Phyllotis oreigenus Cabrera, 1926:319; type locality “Laguna 
Blanca, Catamarca (3,100 m. de altura),” Argentina.

Phyllotis abrocodon Thomas, 1926b:316; type locality 
“Oroya [= La Oroya]. 12,000′,” Junín, Peru.

Phyllotis darwini rupestris: Osgood, 1943b:205; name com-
bination.

Phyllotis darwini xanthopygus: Osgood, 1943b:208; name 
combination.

Phyllotis wolffhuegeli Mann, 1944:102, 108; type locality 
“Bocatoma, Lo Valdés, Cajón del Río Volcán, a 1.800 m. 
de altura,” Santiago, Chile.

Phyllotis arenarius chilensis Mann, 1945:84; type locality 
“los alrededores de Parinacota,” Tarapacá, Chile.

Phyllotis darwini chilensis: Pearson, 1958:415; name com-
bination.

Phyllotis darwini ricardulus: Pearson, 1958:418; name com-
bination.

Phyllotis chilensis: Steppan, 1995:79; name combination.
description:  Highly variable geo graph i cally, as 

noted below under Subspecies. As a consequence, diffi cult 
to encapsulate morphology of P. xanthopygus in short and 
simplistic manner, a task made more diffi cult since revi-
sions of Pearson (1958) and Hershkovitz (1962), both of 

these two is most dramatic, and no single morphological 
character is diagnostic. Hershkovitz (1962) provided de-
tailed summaries of several transects, including the means 
of distinguishing P. xanthopygus (= P. darwini to him) 
from P. osilae. Some of Hershkovitz’s diffi culties in iden-
tifi cation probably stemmed from the composite nature of 
his P. darwini, but individuals can be diffi cult to assign (S. 
J. Steppan, unpubl. data). There is no ge ne tic evidence for 
hybridization (Steppan et al. 2007; S. J. Steppan, unpubl. 
data).

The karyotype is 2n = 70, FN = 68, with 39 pairs of ac-
rocentric autosomes grades in size from large to small and 
acrocentric X and Y chromosomes (Pearson 1972). It is 
markedly distinct from the 38- chromosome complement 
that characterizes P. xanthopygus and other members of 
the darwini complex of species.

Phyllotis xanthopygus (Water house, 1837)
Yellow- rumped Leaf- eared Mouse, Patagonian 
 Leaf- eared Mouse

synonyms:
Mus (Phyllotis) xanthopygus Water house, 1837:28; type 

locality “Santa Cruz,” Santa Cruz, Argentina.
[Hesperomys] zanthopygus Water house, 1839:76; incor-

rect subsequent spelling of xanthopygus Water house.
Mus rupestris P. Gervais, 1841:51; type locality “un trou de 

rocher des hautes montagnes de Cobija,” Antofagasta, 
Chile (see Pearson 1958).

Mus capito Philippi, 1860:159; type locality “Hueso 
parado,” [= Hueso Parado, near Taltal,] Antofagasta, 
Chile (Osgood:1943b:205); preoccupied by Mus capito
Olfers [= Hylaeamys megacephalus (G. Fischer)].

Map 293    Selected localities for Phyllotis osilae (●). Contour line = 2,000 m.
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Cerro Medio (MVZ 181569); Neuquén, 3 km W of Ra-
hue (MVZ 173703), 7 km NE of Zapala (MVZ 134261); 
Río Negro, Cerro Leones,15 km ENE of Bariloche (MVZ 
171145), Huanuluan (MCZ 19029); San Juan, Reserve 
Ischigualasto (MNC 1107); Santa Cruz, 4.4 km E of Los 
Antiguos, Estancia la Aurora (MVZ 206375), Monumento 
Nacional Bosque Petrifi cado (MVZ 160119), Santa Cruz 
(type locality of Mus (Phyllotis) xanthopygus Water house). 
BOLIVIA: Chuquisaca, Tarabuco (AMNH 263899); La 
Paz, 20 mi S of La Paz (MVZ 120054); Oruro, 40 mi S of 
Oruro (MVZ 120100); Potosí, 20 mi S of Potosí (MVZ 
120106), 5 mi N of Villazón (MVZ 120108), Uyuni (type 
locality of Phyllotis arenarius Thomas); Tarija, 12 mi NW 
of Iscayachi (MVZ 141583). CHILE: Antofagasta, Ojos 
San Pedro, 55 mi NE of Calama (MVZ 118660), 5 mi S 
of San Pedro de Atacama (MVZ 150069); Arica y Pari-
nacota, Timar (USNM 391808); Atacama, Salar de Ped-
ernales (LCM 405); Magallanes y Antártica Chilena, La-
guna Lazo, Última Esperanza (FMNH 50539); Santiago, 
Farellones (LCM 730). PERU: Apurimac, 36 km S (by 
road) of Chalhuanca (MVZ 174041); Arequipa, 5 km W 
of Cailloma (MVZ 174039); Ayacucho, 2 mi SE of Huanta 
(MVZ 141587), 15 mi WNW of Puquio (MVZ 138113); 
Cusco, Marcapata (FMNH 75464), Occobamba Pass 
(USNM 194577); Huancavelica, 3 mi SE of Izcuchaca 
(MVZ 141593), Río Mantaro (MVZ 120006); Junín, 1 mi 
E of Casapalca (MVZ 120081), 10 km W of Jauja (MVZ 
139310); Pasco, Huariaca (Hershkovitz 1962); Puno, 
Abra Aricoma, 13 mi ENE of Crucero (MVZ 139561), 
11 km W and 12 km S of Ananea (MVZ 172774), 4 km 
NE of Pomata (MVZ 115873); Tacna, Morro Sama, 65 km 
W of Tacna (MVZ 143748), 5 km SE of Tarata (FMNH 
107577).

subspecies :  Excluding those nominal taxa regarded 
herein as valid species (P. darwini, P. limatus), and their 
synonyms, Pearson (1958) recognized, diagnosed, and 
mapped the ranges of six subspecies, including: (1) P. x. 
chilensis, a dark gray, short- tailed taxon intermediate in 
size and color between P. x. posticalis and P. x. rupestris, 
distributed on the Altiplano west and southwest of Lake 
Titicaca in Peru and Bolivia, and the high Andes between 
Tarapacá, Chile, and Bolivia above 3,300 m; (2) P. x. pos-
ticalis, a large and long- tailed subspecies with gray back 
and sides, larger than P. x. chilensis, which it replaces in 
the mountains of central and southern Peru, on both slopes 
of the Andes to elevations as low as 1,800 m; (3) P. x. ri-
cardulus, a richly colored animal with a bright buffy lateral 
line, buffy under parts, large ears, and relatively hairy tail, 
that is distributed along the central and eastern Andes in 
northwestern Argentina at elevations from 500 to 4,800 
m; (4) P. x. rupestris, a small, short- tailed, and pale race 
that ranges across the Bolivian plateau, extending down 

which contain detailed descriptions across geography, in-
clude two nominal taxa (P. darwini and P. limatus) that 
have since been elevated to species status.

Body size average for genus, with head and body length 
almost always longer than 90 mm (range: 87– 148 mm). 
Tail relatively long, almost always longer than 90 mm and 
usually longer than 90% of head and body length (range: 
89– 165 mm). Ears large, sometimes as long as hindfoot (ear 
length 22– 32 mm; hindfoot length 19– 31 mm). Dorsal fur 
denser at higher elevations, less fl uffy at lower ones, a typi-
cal characteristic for nearly any species distributed across 
wide elevational band that encompasses warm to cold cli-
mates. Vibrissae elongated and luxuriant. Dorsal color var-
ies greatly geo graph i cally pale buff through gray and darker 
tones, depending upon elevation and latitude. Ventral color 
whitish, grayish, to buffy; pectoral streak variably present 
both within and among populations. Skull with long and 
slender rostrum, even in old specimens; palate extends be-
yond plane of last molars; posteropalatal pits anterior to 
anterior border of mesopterygoid fossa; bullae infl ated, 
with tubes short and usually emerging abruptly rather 
than tapering evenly away from each bulla; interorbital 
edges square or slightly rounded, only occasionally sharp; 
and frontoparietal suture usually broadly U-shaped.

Most easily confused with P. andium near northern edge 
of range, and with P. magister, P caprinus, P. osilae, and 
Tapecomys wolffsohni near center of range. One should 
consult Pearson (1958) in par tic u lar but also Hershkovitz 
(1962) for details of distinguishing any single pair of these 
species in areas of overlap or near contact.

distribution:  Phyllotis xanthopygus has the larg-
est range of any member of the genus, with a distribution 
in the high Andes, and adjacent brush habitats to the east, 
from central Peru ( Junín department) to the southern tip 
of continental South America (the provinces of Magellanes 
in Chile and Santa Cruz in Argentina), over an elevational 
range from 1,900 to 5,030 m in the north (and, like P. lima-
tus and P. magister, isolated sea level populations at river 
mouths) and from sea level to 2,000 m in the south. This 
5,000 m elevational spread is one of the greatest among mam-
mals. East of the Andes in Argentina, populations extend to 
lower elevations than to the west in Chile and Peru, where 
instead P. xanthopygus is replaced by P. darwini or P. lima-
tus below about 2,000 m.

selected localit ies  (Map 294): ARGENTINA: 
Catamarca, Otro Cerro (type locality of Phyllotis ricar-
dulus Thomas), 22 km NE of Tinogasta (MVZ 134257); 
Chubut, 4 km W of Lago Blanco (MVZ 151026), 5 km W 
of Leleque (MVZ 152166), Pico Salamanca, Comodoro 
Rivadavia (Pearson 1958); Córdoba, Pampa de Achala, 
14 km E of Cura Brochero (MVZ 165848); Jujuy, Tilcara 
(MVZ 141417); Mendoza, 35 km WNW of 25 de Mayo, 
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remains by far the most widespread species in the genus, 
and it was suggested to be the parental species for others 
through a pro cess of peripheral isolate formation and suc-
cessive range expansions across the Andes onto the Pacifi c 
slopes (Steppan 1998). It is paraphyletic with respect to 
P. limatus (Kuch et al. 2002; Riverón 2011). Additional 
DNA sequence data suggest that this is a composite taxon, 
containing at least one and possibly three additional spe-
cies (Steppan et al. 2007; S. J. Steppan et al., unpubl. data), 
and the taxonomy will likely change pending ongoing revi-
sionary studies. Riverón (2011) detected multiple deep di-
vergences and strong geographic structuring among mito-
chondrial lineages of southern populations. It seems likely 
that northern, Altiplano populations currently allocated to 
the subspecies posticalis, chilensis, and parts of rupestris
will be removed to one or more additional species.

The correct attribution of Philippi’s names Mus capito, 
Hesperomys glirinus, and Hesperomys lanatus to this spe-
cies, which Osgood (1943), Pearson (1958), and Hersh-

the eastern slope into Jujuy, Argentina, and at intermediate 
elevations on the west slope in northern Chile and south-
ern Peru; (5) P. x. vaccarum, a large- bodied, long- tailed, 
pale with more gray on the head and neck form that oc-
curs on both sides of the Andes from Atacama (Chile) and 
Catamarca (Argentina) in the north to Talca (Chile) and 
Neuquen (Argentina) in the south, between 800 and 4,000 
m; and P. x. xanthopygus, a large animal with a propor-
tionately short tail, relatively dark coloration with a dis-
tinctly buffy venter that ranges from Neuquen province, 
Argentina, south almost to the Straits of Magellen and 
reaching the coast in Santa Cruz, Argentina, with one lo-
cality in Chile at the southern end of its range.

natural history:  This is a mouse of rocky micro-
habitats on the arid Andean slopes where boulder fi elds, 
rock slides, cliffs, small shale outcroppings, stone walls, 
and stone huts are all satisfactory habitations. The spe-
cies is also found in rocky outcrops in the monte and Pa-
tagonian steppes of Argentina and at higher elevations in 
the Sierras de San Luis and Córdoba, Argentina. Phyllotis 
xanthopygus is sympatric with (and at times diffi cult to 
distinguish from) P. osilae (see that account), and may be 
sympatric in places with P. magister, P. andium, or P. lima-
tus on the western Andean slopes. Like P. magister and P. 
limatus, populations of P. xanthopygus chilensis exist near 
sea level along the mouths of rivers, giving the species an 
elevational range of nearly 5,000 m, one of the largest for 
any mammal. As a consequence, the species has been the 
subject of physiological studies regarding adaptation and 
acclimatization to high altitude (e.g., Bozinovic and Mar-
quet 1991).

Phyllotis xanthopygus is strictly nocturnal. Several wild- 
caught individuals had green vegetable pulp in their stom-
achs, but a caged specimen ate assorted grains and ignored 
the tola bush (Senecio adenophylloides; Pearson 1951). In 
the southern Peruvian Altiplano, pregnant females  were 
caught at Santa Rosa on July 28 and August 1, but at Cac-
cachara none  were caught until October 5. Pregnant fe-
males and breeding males  were caught frequently between 
this date and December 19, and immature specimens  were 
caught on December 9. The average number of embryos 
was four. In all six cases where the necessary data  were 
recorded, there  were more embryos in the right horn than 
in the left. The ratio of sexes was 64 males to 44 females 
(Pearson 1951). Kramer et al. (1999) summarized addi-
tional details, although some studies referenced  were actu-
ally conducted on P. darwini, as currently understood.

remarks :  Phyllotis xanthopygus represents the resid-
uum from earlier concepts of P. darwini, particularly that 
of Pearson (1958), after removal of P. bonariensis (Musser 
and Carleton 1993; Steppan 1995), P. limatus (Steppan 
1998), and true P. darwini (L. I. Walker et al. 1984). This 

Map 294    Selected localities for Phyllotis xanthopygus (●). Contour line = 
2,000 m.
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strut of the alisphenoid is present. The coronoid pro cess 
of the mandible is small. A capsular pro cess is present. The 
angular notch does not extend anteriorly beyond the cap-
sular pro cess.

The incisors are orthodont; the molars are tetralopho-
dont, brachydont, and slightly crested. The anterocone of 
M1 is divided; an anteromedian style or shelf is present. 
The posterior border of M1 has a small notch.

Axial skeletal elements have modal counts of 12 ribs, 
19 thoracolumbar vertebrae, 3– 4 sacral vertebrae, and 31– 
33 caudal vertebrae. The entoglossal pro cess of the hyoid 
is absent. The entepicondylar foramen of the humerus is 
absent.

Kidneys have a single, very elongate renal papilla, the 
most extreme condition among all murid rodents inhabiting 
the Monte Desert. Renal indices (relative medullary thick-
ness, ratio of inner medulla to cortex and relative medullary 
area) are also high, as is the ability to concentrate urine to 
minimize water loss (G. B. Diaz and Ojeda 1999).

synonym:
Salinomys Braun and Mares, 1995:505; type species Sa-

linomys delicatus Braun and Mares, 1995, by original 
designation.

Salinomys delicatus Braun and Mares, 1995
Delicate Salt Flat Mouse

synonym:
Salinomys delicatus Braun and Mares, 1995:514; type local-

ity “Province of San Luis, Departamento de Ayacucho, 
ca. 23 km N Route 20, Pampa de Las Salinas, cerca La 
Botija, at 1,300 feet elevation,” Argentina.
description:  As for the genus.
distribution:  Salinomys delicatus occurs between 

400 and 600 m elevation in several isolated populations at 
the edge of salt fl ats (or salares) in west- central Argentina, 
in the provinces of Catamarca, La Rioja, San Juan, Men-
doza, and San Luis (Braun and Mares 1995; R. A. Ojeda 
et al. 2001; Lanzone et al. 2005; D. Rodríguez, Lanzone, 
Chillo et al. 2012). No fossils have been reported.

selected localit ies  (Map 295): ARGENTINA: 
Catamarca, Bolsón de Pipanaco (Lanzone et al. 2005), 
Quimilo (ARG 5147); La Rioja, 26 km SW of Quimilo 
(OMNH 30224), Salar La Antigua, 45 km NE of Chamical 
(CML 3795; R. A. Ojeda et al. 2001); Mendoza, Estan-
cia El Tapón (D. Rodríguez, Lanzone, Chillo et al. 2012), 
Laguna del Rosario (D. Rodríguez, Lanzone, Chillo et al. 
2012); San Juan, 15 km ESE of José de Martí on road to 
Chañar Seco (OMNH 23603); San Luis, Pampa de Las Sa-
linas, ca. 23 km N of Rte 20, near La Botija (type locality 
of Salinomys delicatus Braun and Mares), 15 km SSE of 
Salinas de Bebedero (OMNH 23602).

subspecies :  Salinomys delicatus is monotypic.

kovitz (1962) all listed as synonyms of P. darwini rupes-
tris (= P. xanthopygus rupestris, herein) is provisional. As 
noted by Steppan (1998), the types have been lost, so it 
not possible to determine whether these names are most 
appropriately applied  here or more correctly to P. limatus 
instead.

Genus Salinomys Braun and Mares, 1995
Cecilia Lanzone and Janet K. Braun

This monotypic genus ranges between about 30°S and 34°S 
in southern South America, with the single species Salino-
mys delicatus having both a restricted and patchy distribu-
tion, with local populations of small size. Only a few stud-
ies of the ecol ogy of the species have been published since 
its description (Braun and Mares 1995). The species occurs 
in the arid and semiarid landscape of west- central Argen-
tina, especially in halophytic habitats, with individuals ex-
hibiting morphological and physiological adaptations to 
these extreme environments (G. B. Diaz and Ojeda 1999). 
The few studies available indicate special ecological, physi-
ological, and ge ne tic characteristics that warrant further in-
vestigation. The following generic description is abstracted 
from Braun and Mares (1995). External mea sure ments are 
from D. Rodriguez et al. (2012a), who examined the larg-
est available sample and included data on the holotype and 
other specimens used in the original description.

Salinomys has large ears, whitish postauricular and 
supraorbital patches, soft grayish olive fur, a white ven-
ter, and a tufted bicolored tail that exceeds the combined 
length of the head and body. The hindfeet are long, with 
unwebbed digits; the plantar surface is naked but has 
six small tubercles (thenar, hypothenar, and four in-
terdigitals). These rodents are small, with a mean head 
and body length of 71.2 mm (range: 50.0– 84.0 mm), tail 
length 102.1 mm (range: 85.0– 123.0 mm), hindfoot length 
21.3 mm (range: 18.0– 23.0 mm), and ear length 17.0 mm 
(range: 15.0– 21.0 mm).

The skull is delicate, with a long and slender rostrum, 
slightly convergent supraorbital margins, and an infl ated 
braincase. The foramen magnum is dorsoventrally fl at-
tened and oriented slightly posteroventrally. The zygo-
matic arches are parallel to slightly convergent anteriorly 
(widest across the squamosal roots). The anterior margins 
of the zygomatic plates are more or less straight; zygomatic 
notches are deep (>50% of zygomatic plate width). Incisive 
foramina are long (>90% of the diastemal length); palatal 
foramina are often long slits. The stapedial pro cess of each 
bulla extends nearly to or is in contact with the pterygoid 
plate. The bullae are not infl ated, and the ectotympanic 
does not completely cover the periotic bone. A vertical 
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ternal and cranial mea sure ments (D. Rodríguez, Lanzone, 
Chillo et al. 2012). Field data for this species are very 
limited, but in most sampling efforts females  were more 
abundant than males, suggesting that either the primary 
sex ratio or survivorship is biased in favor of females (D. 
Rodríguez, Lanzone, Chillo et al. 2012). The species is 
considered rare and vulnerable to extinction, based on its 
restricted and patchy distribution, few known occurrences, 
low local abundances, and specialization to halophytic 
habitats (Lanzone et al. 2005; D. Rodríguez, Lanzone, Teta 
et al. 2012).

Genus Tapecomys S. Anderson 
and Yates, 2000
Jorge Salazar- Bravo

Mice of the genus Tapecomys include only two species 
living, both from Andean localities in central Bolivia and 
northern Argentina. Until recently, the genus Tapecomys
was considered monotypic ( S. Anderson and Yates 2000; 
Musser and Carleton 2005), but morphological (Steppan 
1993) and molecular data (Steppan et al. 2007) strongly 
supported the inclusion of Phyllotis wolffsohni Thomas 
within Tapecomys. I thus recognize two species: T. primus
and T. wolffsohni. These mice live at moderate to high el-
evations (1,200 to 3,900 m) on the eastern versant of the 
Andes, from Cochabamba (Bolivia) to Salta (Argentina) 
where they occupy Yungas forests (T. primus) or brush 
and scrub in ecotonal localities above Yungas forests (T. 
wolffsohni). Except as noted below, the following account 
is abstracted from Pearson (1958), Hershkovitz (1962), 
Steppan (1993, 1995), S. Anderson (1997), and Barquez 
et al. (2006), which should be consulted for additional 
details.

Tapecomys is characterized by the following combi-
nation of characters: medium to large with dorsal pelage 
agouti brownish, bright ochraceous lateral line, and ven-
tral pelage whitish gray (but individual hairs always gray 
based); a well- defi ned pectoral streak may or may not be 
present; tail distinctly bicolored, not penicillate, moder-
ately furred, slightly longer than head and body (6– 15% 
longer); manus white; relatively large pes, covered with 
white hairs, a darker spot on top near base of each toe 
may or may not be present; genal and superciliary vibris-
sae present, extending to the edge of the pinnae when laid 
back; hindfoot with conspicuous tufts of ungual hairs at 
the base of the claws on digits II– V, digit I with ungual 
tufts present but much less conspicuous; hypothenar pad 
present and large.

The skull has a robust rostrum fl anked by deep zygo-
matic notches. The interorbital region is posteriorly diver-

natural history:  Salinomys delicatus has been 
collected in xeric and semiarid habitats on the edge of 
salt fl ats, and in small patches of mesquite trees (Prosopis
[Fabaceae]) with a hardpan substrate (Braun and Mares 
1995; R. A. Ojeda et al. 2001; D. Rodríguez, Lanzone, 
Chillo et al. 2012). Unpublished fi eld notes indicate that 
this terrestrial species is scansorial and nocturnal (R. A. 
Ojeda and Tabeni 2009). Reproductive activity apparently 
is highest in late summer and early fall (Braun and Mares 
1995), although a pregnant female was recorded in spring 
(D. Rodriguez et al. 2012a). Data from births in captivity 
and from fi eld- caught pregnant females indicate litter sizes 
ranging from two to six. The diet of S. delicatus is omniv-
orous, consisting in similar proportions of seeds, arthro-
pods, and halophytic plants (D. Rodriguez et al. 2012a).

remarks :  The diploid number is the lowest among 
phyllotine species, but the complement is sexually dimor-
phic in S. delicatus, 2n = 18 for females and 2n = 19 for 
males. The number of autosomal arms (FN) is 32, and all 
autosomes biarmed. The sex chromosome system is com-
plex due to an X-autosomal translocation, with XY1Y2

sex chromosomes in males. Multiple sex chromosomesa-
reuncommon in mammals and S. delicatus seems to have 
undergone a major chromosome restructuring during its 
karyotypic evolution (Lanzone et al. 2005; Lanzone, Ro-
dríguez et al. 2011).

Salinomys delicatus is also unusual among rodents (and 
mammals more generally) morphologically, as females are 
larger than males in head and body length and other ex-

Map 295    Selected localities for Salinomys delicatus (●). Contour line = 2000 m.
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and 1,500 m in Yungas forests of southern Bolivia and 
northern Argentina . . . . . . . . . . . . . Tapecomys primus

1′. Skull with sharp, evenly constricted interorbital region; 
nasals long, extending posterior to lacrimals, and poste-
riorly pointed; hindfoot smaller (range: 26– 30 mm; mean 
27.5 mm); molar toothrow shorter (range: 5.1– 6.5 mm; 
mean 5.7 mm); 2n = 54; usually caught in scrub and brush 
on eastern slope of the Andes from central Bolivia to 
northern Argentina . . . . . . . . . . Tapecomys wolffsohni

Tapecomys primus S. Anderson and Yates, 2000
Tapecua Leaf- eared Mouse

synonym:
Tapecomys primus S. Anderson and Yates, 2000:21; type 

locality “Tapecua, 1,500 m, 21°26′S, 63°55′ W, Depart-
ment of Tarija, Bolivia.”
description:  Medium sized with head and body 

length 124– 139 mm; tail longer than head and body (length 
143 mm in single specimen with complete tail), and ears long 
(33– 34 mm). Pelage brownish agouti overall, only slightly 
paler and with ochraceous hue on venter. In contrast, tail 
strongly bicolored. Manus white on dorsal surface; pes with 
darker hairs at base of each toe but paler more proximally. 
Skull notable for posteriorly divergent supraorbital edges, 
sharply angled, slightly beaded, and continuing across pari-
etal bone as distinct temporal ridges.

distribution:  Tapecomys primus is known only 
from three localities, one in southern Bolivia and two in 
northern Argentina.

selected localit ies  (Map 296): BOLIVIA: 
Tarija, Tapecua (type locality of Tapecomys primus S. An-
derson and Yates). ARGENTINA: Jujuy Province, Finca 
Las Capillas (Barquez et al. 2006), Rte 83, on road to Valle 
Grande, 9 km N of San Francisco (M. M. Díaz et al. 2009).

subspecies :  Tapecomys primus is monotypic.
natural history:  The four known specimens 

 were obtained in lower Yungas Forest vegetation, at el-
evations ranging from 1,200 to 1,500 m. In southern Bo-
livia and northern Argentina, this type of forest is often 
referred to as Bosque Boliviano- Tucumano (G. Navarro 
and Maldonado 2002) or selva montana (Barquez et al. 
2006), and is characterized by the juxtaposition of mon-
tane elements with an abundance and dominance of 
Myrtaceae intermixed with xeric adapted elements more 
characteristic of the Chaco at lower elevations to the east 
(G. Navarro and Maldonado 2002). At the type local-
ity in southern Bolivia, this combination creates a mo-
saic of patches of columnar cacti and leguminous trees in 
open areas and broadleaf canopy trees and thick brush 
on hillsides and in ravines (Anderson and Yates 2000). 
Barquez, Ferro, and Sanchez (2006) noted large, moss- 
covered rocks and dense litter at one Argentinean site, 

gent in T. primus but mostly parallel in T. wolffsohni, but 
always with sharp edges. The braincase is oblong or globu-
lar, usually with clear temporal ridges; lambdoid ridges are 
not present (if so, poorly developed). The zygomatic plates 
are broad (sensu Voss 2003), their posterior margins ante-
rior to each M1. The nasals extend posteriorly behind the 
lacrimals in T. wolffsohni but are shorter (extending to but 
usually not behind the lacrimals) in T. primus. The fronto-
parietal suture is U-shaped; the incisive foramina are very 
long, extending posteriorly between molar alveoli, widest 
at their midlength; and the bony palate extends slightly be-
hind the M3s. The mesopterygoid fossa is parallel sided, 
with its bony roof pierced by sphenopalatine vacuities. An 
alisphenoid strut is absent (buccinator- masticatory fora-
men and accessory foramen ovale are confl uent) and the 
carotid circulatory pattern is primitive (pattern 1 of Voss 
1988).

The upper incisors are opisthodont and fronted by or-
ange enamel. The molars are hypsodont, appear somewhat 
prismatic, and have planed occlusal surfaces; upper and 
lower second molars possess a deep hypofl exus(id) and 
protofl exus(id); and M3s have a hypofl exus(id) that al-
ternates with metafl exus(id) and posterofl exus(id) so that 
when worn this molar acquires a distinct S- or Z-shape.

synonyms:
Phyllotis: Thomas, 1902b:131; part (description of 

wolffsohni); not Phyllotis Water house.
Tapecomys S. Anderson and Yates, 2000:21; type species 

Tapecomys primus S. Anderson and Yates, 2000, by 
monotypy and original designation.
remarks :  Initial mitochondrial sequence analyses (S. 

Anderson and Yates 2000) suggested a phyletic relation-
ship between Tapecomys and both Salinomys and Andal-
galomys among the limited set of phyllotine taxa these au-
thors examined. Steppan et al. (2007), however, supported 
a sister relationship between Tapecomys as part of a triad 
of genera also including Auliscomys and Loxodontomys 
that are sister to Phyllotis rather than to Salinomys and 
Andalgalomys. Of the two more expansive and recent mo-
lecular studies, Salazar- Bravo et al. (2013) failed to resolve 
relationships among the non-Calomys phyllotine genera, 
but Schenk et al. (2013) recovered a grouping of Tapeco-
mys with, successively, Auliscomys, Loxodontomys, and 
Phyllotis, and within a clade that otherwise contained An-
dalgalomys and Graomys.

KEY TO THE SPECIES OF TAPECOMYS:
1. Skull with sharp, posteriorly divergent interorbital re-

gion; nasals short, extending to lacrimals, and poste-
riorly not pointed; hindfoot larger (range: 29– 34 mm; 
mean 32 mm); molar toothrow longer (range: 6.4– 
6.7 mm; mean 6.6 mm); 2n = 56; found between 1,200 
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Overall dorsal color yellowish brown streaked with black; 
hairs bicolored, with elongated basal gray band and nar-
row phaeomelan in tip. Venter white but gray base of hairs 
show through; pectoral streak may or may not be present. 
Tail moderately bicolored, dark yellowish brown above 
and paler yellow to white below. Dorsal surfaces of both 
forefeet and hindfeet white. Ears darker than body. Skull 
possesses similar sharply edged and divergent supraorbital 
ledges, but these do not extend across parietals as notable 
ridges, unlike in T. primus.

distribution:  Tapecomys wolffsohni ranges from 
central Bolivia to northern Argentina along the eastern 
slopes of the Andes between 1,300 and 3,875 m.

selected localit ies  (Map 297): ARGENTINA: 
Jujuy, on road between San Francisco and Pampichuela 
( Jayat et al. 2006). BOLIVIA: Cochabamba, Cuchican-
cha (Hershkovitz 1962), 15 mi E of Tapacari (Hershko-
vitz 1962), Ucho Ucho (B. D. Patterson 1992b); Chuqui-
saca, 9 km by road N of Padilla (S. Anderson 1997), 
1.3 km W of Jamachuma (S. Anderson 1997); Santa Cruz, 
Comarapa (S. Anderson 1997), Guadalupe (Hershkovitz 
1962).

subspecies :  Tapecomys wolffsohni is monotypic, al-
though Pearson (1958) noted that specimens from more 
humid habitats near Comarapa, on the border of Cocha-
bamba and Santa Cruz departments in Bolivia, are darker 
and smaller that those from the type locality.

and M. M. Díaz et al. (2009) reported myrtaceous trees 
(including myrtle, horco molle, and others) at a second. 
All known specimens are males: one adult collected 14 
July 1991 in Bolivia had small, undescended testis mea-
sur ing 9 × 5 mm; no reproductive data are known for the 
other three individuals. Lareschi et al. (2010) reported the 
fl ea Craneopsylla minerva minerva from one Argentinean 
specimen.

remarks :  The karyotype of T. primus consists of 
2n = 56, FN = 76, with 11 pairs of metacentric- submetacentric 
and 16 pairs of acrocentric autosomes; the X is a large sub-
metacentric, and Y is a small submetacentric (S. Anderson 
and Yates 2000).

Tapecomys wolffsohni (Thomas, 1902)
Wolffsohn’s Leaf- eared Mouse

synonyms:
Phyllotis wolffsohni Thomas, 1902b:131; type locality “Ta-

pacari, 3000 m,” west of Cochabamba, Cochabamba, 
Bolivia.

Phyllotis darwini wolffsohni: Hershkovitz, 1962:339; name 
combination.

Tapecomys wolffsohni: Steppan, Ramirez, Banbury, Huchon, 
Pacheco, Walker, and Spotorno, 2007:799; fi rst use of 
current name combination.
description:  Somewhat larger (head and body 

length 110– 150 mm, mean 132 mm) than T. primus, with 
slightly shorter tail (length 118– 160 mm, mean 138 mm) 
and much smaller ear (height 23– 29 mm, mean 25.8 mm). 

Map 296    Selected localities for Tapecomys primus (●). Contour line = 2000 m.

Map 297    Selected localities for Tapecomys wolffsohni (●). Contour line = 
2000 m.
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have indicated the distinctiveness of the genus within the 
sigmodontine radiation (Engel et al. 1998; M. F. Smith and 
Patton 1999; D’Elía 2003a) and have thus supported Vo-
rontsov’s (1959) monotypic tribe Reithrodontini. Several 
contributions have documented the status, diversity, and 
morphological traits of Reithrodon species (Osgood 1943b; 
Hershkovitz 1955b; Reig 1978; Ortells et al. 1988; Pearson 
1988, 1995; Steppan 1995). The present account is largely 
based on an extensive summary of the available information 
compiled for R. auritus (Pardiñas and Galliari 2001) and for 
R. typicus (Barlow 1969).

The two species are among the largest sigmodontines in 
present- day communities in Patagonia and Pampas biomes 
(head- body length >130 mm; mass about 90 g). Herbivo-
rous in diet and nocturnal in habits, these animals reach 
high densities under suitable environmental conditions 
where they are heavily preyed upon by raptorial birds. 
They live in moderately complex burrow systems and con-
struct runways in short grassland vegetation; their pres-
ence is easily recognized by accumulations of cylindrical 
feces with one edge rounded and the other pointed (Pear-
son 1988). They share none of the traditional morphologi-
cal features typical of semifossorial rodents; their common 
name “conyrat” belies a convergence with the leporid ge-
nus Ochotona (Lagomorpha; Ortells et al. 1988).

Reithrodon has one of the longest temporal ranges 
within the sigmodontine radiation (Reig 1972). The old-
est known remains are from Monte Hermoso deposits (in 
southwestern Buenos Aires province, Argentina) with an 
approximate age of 4– 5 mya (Pardiñas 2000). During 
the Chapadmalalan (Early to Middle Pliocene, 3– 4 mya) 
the genus was well represented in fossil assemblages from 
central Argentinean latitudes, being one of the most com-
mon sigmodontines present. In fact, Florentino Ameghino 
coined the genus Proreithrodon, with two species, to ac-
commodate these fossils; both are recognized today as full 
synonyms of R. auritus. However, an important temporal 
gap is present in the fossil record, one corresponding to 
the Sanandresian (Late Pliocene, 2.5 mya). Based on the 
caviomorph fossil record, Verzi and Quintana (2005) sug-
gested that hyperarid conditions, presumably coupled with 
strong glaciation, might have depressed the abundance of 
Reithrodon. Subsequently, the genus recovered its earlier 
dominance to characterize Middle Pleistocene micromam-
mal assemblages, especially those around 1 mya (Ensena-
dan) or between 0.3– 0.15 mya ago (Lujanian). From Lu-
janian (Late Pleistocene) deposits another two supposedly 
extinct genera, Tretomys and Ptyssophorus,  were erected 
to allocate Reithrodon fossil remains. P. E. Ortiz et al. 
(2011b) recorded the genus from Late Pleistocene deposits 
at several places outside the current geographic range (e.g., 
around Córdoba city in central Argentina and in the low-

natural history:  This species inhabits brush and 
scrub habitat at moderate to high elevations (2,200 to 
3,500 m; Pearson 1958). Little is known about the natu-
ral history of this species. S. Anderson (1997) recorded a 
single pregnant female (with two embryos) in March, a lac-
tating female in July, and nonpregnant females in March, 
July, and September.

remarks :  Tapecomys wolffsohni was originally de-
scribed as a species of Phyllotis, and affi rmed so by Pear-
son (1958), but was treated as a subspecies of P.  darwini 
by Hershkovitz (1962). Steppan (1993) and Steppan et al. 
(2007) allocated wolffsohni Thomas to Tapecomys based 
on morphological and molecular phyloge ne tic analyses, 
respectively. The identity of some Argentinean speci-
mens assigned to this species is controversial ( Jayat et al. 
2006).

The karyotype consist of a 2n = 54, FN = 72, with 16 
pairs of acrocentric and 10 pairs of metacentrics or sub-
metacentrics autosomes, a large metacentric X chromo-
some, and a small metacentric Y chromosome (Pearson 
and Patton 1976).

Tribe Reithrodontini Vorontsov, 1959
Ulyses F. J. Pardiñas, Carlos A. Galliari, and Pablo Teta

The history of, and justifi cation for the tribe Reithrodon-
tini is given in the general account of the Sigmodontinae, 
and the characteristics of the sole member of the tribe, the 
genus Reithrodon, are in the following account.

Genus Reithrodon Water house, 1837

Representatives of Reithrodon are among the most beau-
tiful and widespread sigmodontine rodents of the open 
lands in the South American Southern Cone. With two 
recognized living species (R. auritus and R. typicus) but at 
least 10 nominal forms in current synonymy, Reithrodon 
occurs in crop fi elds, grasslands, steppes, and semideserts 
of Argentina, Chile, Uruguay, and adjoining southern-
most Brazil (Musser and Carleton 2005). It is the most 
frequently encountered genus in the sigmodontine fossil 
record of Argentina, and several names have been used 
to describe Plio- Pleistocene remains (Reig 1978; Pardiñas 
1995b).

Reithrodon has been placed as a member of the Sigmo-
dontini (see Hershkovitz 1955b) or Phyllotini (see Olds and 
Anderson 1990; Braun 1993; Steppan 1993, 1995), closely 
related to other extant and fossil genera that comprised a 
“Reithrodon group” (Steppan 1995; Pardiñas 1997; Step-
pan and Pardiñas 1998; P. E. Ortiz, Cirignoli et al. 2000). 
However, phyloge ne tic analyses of molecular sequences 
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based on a specimen of R. typicus from Uruguay, and the 
same condition was detected in several R. auritus from Ar-
gentina [authors, unpubl. data]).

Cranially, Reithrodon is characterized by a unique com-
bination of traits including a very domed skull in lateral 
profi le, a narrow and parallel- sided interorbital region, a 
denticulate V-shaped coronal suture, a very large interpa-
rietal bone, deep and narrow zygomatic plates with upper 
well- projected spines, an arched premaxillomaxillary su-
ture, molar toothrows that converge anteriorly, an exca-
vated, narrow, and long palate, small auditory bullae, very 
large parapterygoid plates, and the absence of the tegmen 
tympani. The mandible is deep and robust and has a long 
condyloid pro cess internally excavated by a spoon- like fossa 
(Pearson 1995; Steppan 1995). Carotid circulatory pattern 
is the derived pattern 3 (sensu Voss 1988).

Upper incisors are opisthodont, faced with orange enamel 
and two frontal grooves (Steppan 1995:Fig. 9e); molars are 
noticeably hypsodont, with alternating main cusps and fl at 
crowns (sensu Hershkovitz 1962); mesolophs/lophids (in-
cluding mesostyle/stylids) and enterostyle/stylids are absent. 
The M1 is trilophodont with the procingulum compressed 
anteroposteriorly, and there is no evidence of an anterome-
dian fl exus; protoconid and hypoconid areas are subequal. 
M2 and M3 are similar in occlusal design, the latter is 
slightly smaller, with the metafl exus more penetrating and 
directed posteriorly; m1 is elongated and tetralophodont, 
with a subtriangular procingulum coalescent with antero-
labial cingulum at an early stage of wear; m2 has a reduced 
protofl exid, and lingual lophids are not equal in extent; m3 
is simplifi ed relative to m2, with a clearly sigmoidal pattern. 
Number of roots per molar is M1, 5– 4; M2, 3; M3, 4– 3; 
m1, 4; m2, 3; and m3, 3– 2 (Pearson 1995).

Number of vertebrae varies in R. auritus: each of 10 
specimens had 12 thoracic, 7 lumbar, and 24 caudal verte-
brae whereas one specimen had 13, 6, and 25– 26 (Steppan, 
1995). All specimens had 12 ribs.

The alpha taxonomy of Reithrodon is still unclear, and 
revision of the genus is clearly needed. Unfortunately, the 
few series of specimens preserved in museum collections 
make this desirable goal presently diffi cult. The fi rst sig-
nifi cant approach to delineating Reithrodon diversity was 
sketched by Thomas (1920b), who recognized three infor-
mal groups based on “colour and by the degree of hairi-
ness of the  soles.” According to Thomas, southern nomi-
nal forms in Argentina and Chile (cuniculoides, hatcheri, 
fl ammarum) have the plantar hairs extending forward to 
the anterior pair of sole pads, whereas central Argentinean 
forms (auritus, pampanus, marinus) show the main mass 
of the hairs ceasing at the posterior pair of pads. In con-
trast, specimens from Corrientes and Uruguay (currentium, 
typicus) but also those from northern Argentina (caurinus) 

lands of northwestern Argentina; see also P. E. Ortiz and 
Jayat 2012b), and Ubilla et al. (2004), Hadler and Ferigolo 
(2004), and R. P. Lopes and Buchmann (2011) documented 
late Pleistocene fossils from Uruguay and Brazil. Over the 
last 10,000 years, the history of Reithrodon has been one 
of gradual decline in the Pampean region, with a precipi-
tous drop during the Late Holocene. As seems to be the 
case with several other mammal species, Reithrodon popu-
lations  were probably deeply affected by human- induced 
landscape changes over the last fi ve centuries, most impor-
tantly by massive introduction of cattle and agricultural 
practices, both of which have affected fi re- regime and as-
sociated vegetation- structure changes (Pardiñas, Teta, and 
D’Elía 2010).

Reithrodon species are easily distinguishable from 
other sigmodontine rodents by their large heads, ears, and 
eyes, massive bodies, moderately short and haired tails 
(<105 mm), and short and blunt claws of both manus and 
pes. Conspicuous bands of lighter pelage form a mask 
around the eyes and ears that usually decays in stored 
museum skins. The general color varies from dark brown 
to pale buffy gray dorsally, whereas the ventral surface 
is white to brownish ochraceous; fl anks and belly have a 
variable amount of yellow and white (Gyldenstolpe 1932). 
The fur is soft, luxurious, and dense; regular and rhomboi-
dal cuticular scales of the dorsal guard hairs clearly distin-
guish Reithrodon from other sympatric sigmodontines (M. 
Busch 1986). The tail is bicolored and densely haired but 
without an apical tuft. Long whitish hairs cover the dorsal 
surfaces of both manus and pes and ungual tufts surpass 
the tip of each claw. Plantar pads on the hindfeet are re-
duced to four in number, with two large interdigital pads 
for both digit II and IV embedded in a strongly squamate 
surface. Reithrodon has four pairs of mammary glands, 
one each in pectoral, postaxial, abdominal, and inguinal 
positions (Gyldenstolpe 1932; Steppan 1995).

Hooper (1962) described the glans penis and baculum 
of a specimen from Tierra del Fuego, Argentina, as short 
and blunt, covered externally by conical tubercles, and di-
vided externally into four indistinct lobes; the three bacular 
mounds plus the baculum resembled a fl eur- de- lis in ventral 
view. The baculum is shorter than the glans, with a wide 
bony base divided by a deep medial notch and a thin fl at 
tip; three distal segments are cartilaginous with a more elon-
gated middle segment, ending in a point. The stomach (based 
on a specimen from Buenos Aires province, Argentina) is 
unilocular- hemiglandular with the glandular epithelium 
reaching the corpus (Carleton 1973). Barlow (1969:37) 
noted, in reference to R. typicus, that the single chambered 
stomach is somewhat sacculated in the fundic region and 
an enlarged caecum is present at the junction of the large 
and small intestines. A gall bladder is present (Voss 1991a; 
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Reithrodon auritus (G. Fischer, 1814)
Hairy- soled Conyrat

synonyms:
Mus auritus G. Fischer, 1814:71; type locality “les Pam-

pas, au Sud de Buenos- Ayres” (Azara 1801:91), equated 
to “south bank of the Río de la Plata,” Buenos Aires 
Province, Argentina, by Hershkovitz (1959b:349). Af-
ter a study of Azara’s itinerary, particularly the mono-
graph by Mones and Klappenbach (1997), we conclude, 
however, that Azara most likely made his observations 
on this rodent in the current Pila county, on the south 
side of the Río Salado, approximately 150 km S Buenos 
Aires.

M[us]. physodes Illiger, 1815:108; nomen nudum.
M[us]. physodes Olfers, 1818:209; name based on biblio-

graphic reference to Azara’s (1801) “rat quatrième or rat 
oreillard.”

Mus auritus Desmarest, 1819e:64; name based on biblio-
graphic reference to Azara’s (1801) “rat quatrième or rat 
oreillard.”

M[us]. pyrrhogaster Brants, 1827:145; in synonymy of Mus 
auritus (fi de Hershkovitz, 1959b:348).

Reithrodon cuniculoides Water house, 1837:30; type locality 
“Santa Cruz.” Santa Cruz, in the meaning of Charles Dar-
win, the collector, must have been the mouth of the Santa 
Cruz river where the HMS Bea gle was anchored on the 
southern bank, near the present locality of Puerto Santa 
Cruz (ca. 50.117°S, 68.415°W), Santa Cruz, Argentina.

Mus pachycephalus Philippi, 1900:42; type locality “Freto 
Magellanico,” restricted, although with weak support, to 
the vicinity of Punta Arenas by Osgood (1943b:221– 222).

Reithrodon cuniculoides obscurus J. A. Allen, 1903b:190; 
type locality “Punta Arenas, Patagonia,” Magallanes y 
Antártica Chilena, Chile.

Reithrodon hatcheri J. A. Allen, 1903b:191, type locality 
“Pacifi c slope of the Cordilleras, head of the Rio Chico de 
Santa Cruz,” restricted to Perito Moreno National Park by 
Galliari and Pardiñas (1999:119). However, this restriction 
is incorrect. Our review of the geo graph i cal notes made by 
J. B. Hatcher (1903), coupled with fi eldwork following his 
itinerary in this portion of the Patagonian territory, sug-
gests that O. A. Peterson and Hatcher collected the type 
of hatcheri close to the course of the Río Tucu Tucu (ca. 
48.47°S, 71.87°W, Río Chico county, Santa Cruz province, 
Argentina), about 8 km downstream from its headwaters.

Reithrodon cuniculoides fl ammarum Thomas, 1912b:411; 
type locality “Tierra del Fuego . . .  from Spring- hill [= 
Springhill], in the north of the island,” Tierra del Fuego, 
Chile.

Reithrodon cuniculoides pampanus Thomas, 1916g:305; type 
locality “Southern pampas of Buenos Ayres  Province . . .  
Peru [= Estación Perú], F.C.P., about 200 kilometres N.W. 

are characterized by a naked pad region. Osgood (1943b) 
subsumed all available names under auritus and treated 
Reithrodon as monotypic although he recognized the po-
tential existence of several subspecies: cuniculoides and 
pachycephalus for southern populations, and auritus, typi-
cus, and caurinus for central and northern ones. Ortells 
et al. (1988) resurrected R. typicus as valid species based 
primarily on chromosomal data.

A preliminary exploration of mtDNA cytochrome-b se-
quences (E. P. Lessa et al. 2010; E. P. Lessa et al., unpubl. 
data) covering almost the known Reithrodon geographic 
distribution supported the recognition of auritus and typi-
cus but also indicated high ge ne tic distances between iso-
lated northern Argentina auritus populations and those in 
Patagonia.

synonyms:
Mus: G. Fischer, 1814:71; part (description of auritus); not 

Mus Linnaeus.
M[us].: Illiger, 1815:108; part (listing of physodes); not Mus 

Linnaeus.
M[us].: Olfers, 1818:209; part (description of physodes); 

not Mus Linnaeus.
Mus: Desmarest, 1819e:64; part (description of auritus); 

not Mus Linnaeus.
M[us].: Brants, 1827:145; part (listing of pyrrhogaster); not 

Mus Linnaeus.
Reithrodon Water house, 1837:29; type species Reithro-

don typicus Water house, by original designation (ICZN 
1999:Art. 68.2.2).

Rithrodon Agassiz, 1846:327; incorrect subsequent spell-
ing of Reithrodon Water house.

Rheitrodon Roger, 1887:102; incorrect subsequent spelling 
of Reithrodon Water house.

Rheithrodon Thomas, 1884:457; incorrect subsequent spell-
ing of Reithrodon Water house.

Ptyssophorus Ameghino, 1889:111; type species Ptyssoph-
orus elegans Ameghino, by monotypy and original des-
ignation.

Tretomys Ameghino, 1889:119; type species Tretomys ata-
vus Ameghino, by monotypy and original designation.

Rhithrodon Flower and Lydekker, 1891:464; incorrect sub-
sequent spelling of Reithrodon Water house.

Proreithrodon Ameghino, 1908:424; type species Proreithro-
don chapalmalense Ameghino, by original designation.

KEY TO THE SPECIES OF REITHRODON:
1. Hindfeet with airy sole pads; diploid complement 

2n = 34 with all acrocentric autosomes . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Reithrodon auritus

1′. Hindfeet with naked sole pads; diploid complement 
2n = 28 with four pairs of metacentric autosomes . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Reithrodon typicus
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2009; P. E. Ortiz and Jayat 2012b) have reported few new lo-
calities for this rodent. In fact, R. auritus is known from only 
fi ve isolated high- elevation, grassland localities in the Argen-
tinean provinces of Jujuy, Tucumán, Catamarca, and Cór-
doba. Two specimens (MACN 33.246, from Salí, Tucumán, 
and MACN 31.37, from Maimará, Jujuy) trapped by Emilio 
Budin and listed by Dalby and Mares (1974:205) as vouch-
ers of the occurrence of R. auritus in northwestern Argen-
tina are misidentifi ed (MACN 33.246 is a Loxodontomys 
micropus, and MACN 31.37 is a Phyllotis caprinus, not a 
Graomys domorum as indicated by M. M. Díaz and Barquez 
(1999:331). Ihering (1927) provided an unsubstantiated re-
port of the genus from the Malvinas (Falkland) Islands.

selected localit ies  (Map 298): ARGENTINA: 
Buenos Aires, Granja 17 de Abril (Massoia 1988d), Laguna 
Alsina ( J. R. Contreras 1972); Puesto El Plátano (Leveau 
et al. 2006), Saladillo (Massoia 1988b); Catamarca, Bar-
ranca Larga (P. E. Ortiz, Cirignoli et al. 2000), Otro Cerro 
(type locality of Reithrodon caurinus Thomas); Córdoba, 
Pampa de Achala (Ortells et al. 1988), Washington (UNRC 
8273); Jujuy, Cochinoca (Pardiñas and Galliari 2001); La 
Pampa, General Pico (MACN 37.100), Laguna Guatraché 
(Massoia, Tiranti, and Diéguez 1997); Mendoza, Caverna 
de las Brujas (Gasco et al. 2006), Volcán Carapacho (in-
correctly given as “Cerro Morocho” by Jayat et al. 2006 
and Pardiñas, Teta, and Udrizar Sauthier 2008); Neu-
quén, 3– 5 km upstream of Chos Malal (Tiranti 1996); Río 
Negro, Cerro Leones (Pearson 1987); Santa Cruz, Alero 
Destacamento Guardaparque (Pardiñas 1998), Río Tucu 
Tucu, about 8 km downstream from headwaters (type lo-
cality of Reithrodon hatcheri J. A. Allen); Tierra del Fuego, 
north end of Lake Fagnano (Osgood 1943b), Estancia Via 
Monte (Osgood 1943b); Tucumán, Paso El Infi ernillo (Dalby 
and Mares 1974). CHILE: Aysén, 3 km N of Coyhaique, 
Reserva Nacional Coyhaique, Laguna Verde (Kelt 1996); 
Magallanes y Antártica Chilena, Cueva del Milodón (U. F. 
J. Pardiñas, unpubl. data), Punta Arenas (type locality of 
Reithrodon cuniculoides obscurus J. A. Allen), Río Verde, 
east end of Skyring Water (Osgood 1943b).

subspecies :  Although many taxa have been proposed 
as subspecies, recent evaluations using modern data or meth-
ods to document even general geographic trends are lacking. 
In his revision, Osgood (1943b) retained cuniculoides and 
pachycephalus as valid geographic units within the continu-
ously distributed southern populations, with R. a. cuniculoi-
des distributed along steppes, prairies, and sparse shrublands 
(Massoia and Chebez 1993) of the Magellan Straits and 
Tierra del Fuego, and R. a. pachycephalus restricted to the 
southernmost tip of South America (Osgood 1943b; Reise 
and Venegas 1987; Tamayo and Frassinetti 1980), in Ay-
sén (XI Region) as well as Última Esperanza, Magallanes y 
Antártica Chilena, and Tierra del Fuego (XII Region; Mann 

of Bahia Blanca [= Bahía Blanca],” La Pampa Province, 
Argentina.

Reithrodon caurinus Thomas, 1920b:473; type locality “Otro 
Cerro, Catamarca. Alt. 3000 m.” Pardiñas et al. (2007) 
recently delineated the history of this frequently men-
tioned Argentinean type locality, and located Otro Cerro 
at about 28°45′S, 66°17′ W in the top of Sierra de Am-
bato, Catamarca Province (see also Cabrera 1961: 501).

[Reithrodon] auritus: Thomas, 1920b:474; fi rst use of cur-
rent name combination. 

Reithrodon auritus marinus Thomas, 1920b:474; type lo-
cality “Mar del Plata, on the south- eastern sea- coast of 
Buenos Ayres [= Buenos Aires] Province,” Argentina.

Reithrodon cuniculoides evae Thomas, 1927d:652; type 
locality “Zapala,” Neuquén Province, Argentina.

Reithrodon physodes caurinus: Cabrera, 1961:501; name 
combination.

Reithrodon physodes cuniculoides: Cabrera, 1961:501; name 
combination.

Reithrodon physodes evae: Cabrera, 1961:501; name com-
bination.

Reithrodon physodes pachycephalus: Cabrera, 1961:501; 
name combination.

Reithrodon physodes physodes: Cabrera, 1961:502; name 
combination.
description:  General characters as in generic de-

scription.  Soles more densely haired than in R. typicus; tail 
bicolored; diploid complement = 34.

distribution:  Reithrodon auritus occurs from sea 
level to ca. 3,000 m (Pardiñas and Galliari 2001), with a rela-
tively uniform range across the open areas of Patagonian re-
gion of Argentina and Chile, from Tierra del Fuego island to 
about 36°S. North of 36°S, this species is found more patch-
ily or restricted to a few high- elevation (>2,000 m) localities 
in the Sierras Pampeanas in central and northern Argentina 
(P. E. Ortiz and Jayat 2012b). Rec ords obtained from Tierra 
del Fuego are restricted to the northern steppe portion of the 
island, north of Lago Fagnano ( J. A. Allen 1905; Osgood 
1943b). In continental Patagonia, R. auritus is widespread, 
but a detailed survey of its distribution indicates several gaps; 
for example, it is very scarce or virtually absent in the high 
portions of the basaltic plateaus that characterize the central 
region (e.g., Somuncura). In central latitudes of Argentina, 
R. auritus is restricted to the Pampean region and the eastern 
portion of the Monte desert but completely absent from the 
arid diagonal. A few rec ords are known from piedmont and 
Andean ranges in Mendoza province, most of them associ-
ated with Payunia environments (Pardiñas, Teta, and Udri-
zar Sauthier 2008). Contrary to the prediction of Dalby and 
Mares (1974), surveys conducted in northwestern Argentina 
over the last 20 years (Mares, Ojeda, and Barquez 1989; 
Barquez et al. 1991; Mares, Ojeda, Braun et al. 1997; Jayat 
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tracted to common baits and traps (Reig 1964), one reason 
for the paucity of specimens in museum collections. Animals 
excavate tunnel systems 4– 7 cm in diameter, usually verti-
cally through the turf, with grouped entrance openings, but 
without evidence of earth plugs (Pearson 1988). Sometimes 
R. auritus uses tunnels dug by Ctenomys (Dalby and Mares 
1974; Pine et al. 1979) and even coinhabits the tunnels with 
these and Abrothrix longipilis, Loxodontomys micropus, 
and Oligoryzomys longicaudatus (Pearson 1988). Feces are 
common near tunnel openings. Feces are fi brous, thick (Pear-
son 1988), short, and greenish, similar to those of Euneomys 
(Mann 1978) but pointed at one end (Pearson 1988).

A number of ectoparasites can be found on individual 
R. auritus (Autino and Lareschi 1998; Lareschi and Mauri 
1998), including the fl eas Tetrapsyllus bleptus, Craneopsylla 
minerva wolffhuegeli, and Neotyphloceras crassispina; and 
the mites Androlaelaps fahrenholzi, Eulaelaps stabularis, 
Haemolaelaps reithrodontis, Laelaps mazzai, and L. pau-
listanensis. J. P. Sánchez (2013) recovered fl eas from speci-
mens collected in Chubut province: Agastopsylla boxi boxi, 
Craneopsylla minerva wolffhuegeli, Ectinorus (Ectinorus) 
hapalus, Ectinorus (Ectinorus) ixanus, Ectinorus (Ecti-
norus) levipes, Ectinorus (Ichyonius) onychius, Hectopsylla 
(Hectopsylla) gracilis, two undescribed species of Neotyph-
loceras, Polygenis (Polygenis) platensis, Tetrapsyllus (Tet-
rapsyllus) tantillus, and Tiarapsylla argentina. Lice of the 
genus Hoplopleura have been recovered from Patagonian 
specimens (species H. argentina; D. Castro and Cicchino 
1987; Durden and Musser 1994) and those from Catama-
rca province (H. serrulata; D. Castro 1997). Specimens from 
Buenos Aires province (Balcarce) contained the nematode 
endoparasite Stilestrongylus aureus (Durette- Desset and Sut-
ton 1985; Sutton 1989a). This species is a major prey item 
for several birds of prey and mammalian carnivores ( Jaksic 
et al. 1978; De Santis et al. 1983, 1994, 1996; García Es-
ponda et al. 1998; Massoia 1983, 1985a, 1988b, 1988d, 
1988e; Massoia and Pardiñas 1988a, 1988b; Pearson 1987; 
Tiranti 1992, 1996; Travaini et al. 1997; Trejo and Grijera 
1998; M. M. Martínez et al. 1996).

remarks :  As was noted previously, the taxonomy of R. 
auritus as well as the entire genus needs a fresh review. It is 
likely that northwestern Argentinean populations deserve full 
specifi c rank; if so, caurinus Thomas would be an available 
name. Recent compilations of localities (e.g., Hercolini 2007; 
Teta, González- Fischer et al. 2010) indicate the existence of a 
major discontinuity in distribution in northeastern Buenos Ai-
res province where this species occurs patchily (e.g., Massoia 
1988d). This fact indicates a potential gap of about 200 km 
long between the ranges of R. auritus (south of the Río Sal-
ado) and R. typicus (north of the Río Paraná). However, Late 
Pleistocene and Holocene fossil samples show that this gap 
is perhaps very recent, probably due to land- cover changes 

1978) of Chile. Cabrera (1961) recognized fi ve subspecies 
(under the combination of R. physodes): R. a. caurinus in 
northwestern Argentina; R. a. auritus, in the Pampean region 
of Buenos Aires; R. a. evae for southern Mendoza and Neu-
quén; R. a. cuniculoides, from Chubut and Santa Cruz to the 
Magellan Straits; and R. a. pachycephalus in the western An-
dean ranges from Neuquén to Tierra del Fuego and adjoining 
parts of Chile. Molecular sequences (E. P. Lessa et al. 2010; 
E. P. Lessa et al., unpubl. data) failed to recover structure 
among austral populations that might support subspecies 
recognized by Osgood (1943b).

natural history:  In Patagonia, reproductively ac-
tive males and pregnant females are found mostly in the 
spring (Kelt 1994; Pearson 1988), but the reproductive 
season can extend to the end of summer (Guthmann et al. 
1997). Litter size varied from 1– 8, with a mean of 4.53 in 
utero fetuses (Pearson 1988; Pine et al. 1979). Juveniles 
(<50 g)  were recorded in spring and in higher numbers 
and proportions during the summer and autumn. Spring 
populations are composed of a few old overwintering indi-
viduals, some middle- aged overwintering individuals, and 
numerous young individuals, which mature in summer. In 
autumn, the oldest individuals disappear and are replaced 
by middle- aged individuals (Kelt 1994; Pearson 1988). 
Reithrodon auritus reaches its population maxima at the 
end of austral autumn (Guthmann et al. 1997). From very 
low minimum abundances, R. auritus can reach peaks of 
ca. 10– 15 individuals (minimum known alive) per hectare. 
Longest recapture times  were eight months, but the study 
of cohorts suggests maximum longevity of 15 months. 
Nests are made of plant materials, or, in Tierra del Fuego, 
sheep’s wool. Reithrodon is most common in open habi-
tats, such as steppes and prairies, usually near green grass 
(Pearson 1988). However, individuals may inhabit a wide 
range of environments, from high- elevation bunchgrass 
prairie in northern Argentina (Dalby and Mares 1974) to 
southern beech forest (Nothofagus pumilio) or shrublands 
in Tierra del Fuego (Pine et al. 1979). At Pampa de Achala 
(Córdoba province, Argentina), R. auritus was founded 
on the banks of streams, prairies, and bluffs from 1,850 
to 2,170 m (Polop 1991). In Patagonia, Pearson (1988) 
found animals only in soils with minimum degree of hu-
midity, but overly wet conditions cause individuals to aban-
don tunnels. In southeastern Buenos Aires province, stomach 
contents of R. auritus consisted only of grasses, especially 
Poa spp. and Lolium multifl orum. In captivity, they ate an 
amount of fresh green vegetation equal to their mass nightly 
(Pearson 1988). In Chilean winters, individuals remain active 
in burrows under the snow. Activity began in the eve ning and 
lasted until the early hours of the morning (Pearson 1988). 
Feeding occupies most of the active period, with short for-
aging periods interspersed. Individuals are not strongly at-
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Reithrodon typicus currentium Thomas, 1920b:475; type 
locality “Corrientes. Type from Goya,” Argentina.

Reithrodon typicus typicus: Gyldenstolpe, 1932a:77; name 
combination.

Reithrodon auritus typicus: Osgood, 1943b:223; name com-
bination.

Reithrodon physodes typicus: Cabrera, 1961:502; name 
combination.
description:  General characters as in generic de-

scription.  Soles of forefeet and hindfeet naked or tending 
to be less haired than those of R. auritus; tail unicolored; 
and diploid complement = 28.

distribution:  Reithrodon typicus occurs in natu-
ral or modifi ed grasslands in the Argentinean provinces of 
Entre Ríos and Corrientes, throughout Uruguay (Barlow 
1969; Mones et al. 2003; E. M. González and Martínez 
Lanfranco 2010), and in a small portion of southeast-
ern Brazil close to the Uruguayan border (T. R. O. Frei-
tas, Mattevi, and Oliveira 1983; Bonvicino, Oliveira, and 
D’Andrea 2008).

selected localit ies  (Map 299): ARGENTINA: 
Corrientes, Goya (type locality of Reithrodon typicus cur-
rentium Thomas). Estancia Rincón de Animas, 20 km NE 
of Sauce (MFA- ZV- M 1176); Entre Ríos, Estación Parana-
cito ( J. R. Contreras 1972), Villa Ramírez (Massa 2010). 
BRAZIL: Rio Grande do Sul, 8 km E of Aceguá (T. R. O. 
Freitas, Mattevi, and Oliveira 1983). URUGUAY: Cerro 
Largo, 10 km NW of Paso del Dragón (= Plácido Ro-
sas; Barlow 1969); Rocha, 22 km SE of Lascano (Barlow 
1969); Maldonado (type locality of Reithrodon typicus
Water house).

subspecies :  Thomas (1920b:475) distinguished 
within R. typicus a “dull sea- coast form,” that is, the nom-
inotypical R. t. typicus originally collected at Maldonado, 
Uruguay, and an “inland form . . .  [with] well- contrasted 
markings,” which he named as R. t. currentium based on 
a single specimen collected by R. Perrens at Goya, Cor-
rientes, Argentina. Osgood (1943b) dismissed the distinc-
tion between these putative geo graph i cal forms based on 
pelage color. Ortells et al. (1988; see also T. R. O. Freitas, 
Mattevi, and Oliveira 1983) indicated chromosomal dif-
ferences between Brazilian and Uruguayan populations, 
although both shared the same diploid number, which may 
warrant subspecifi c recognition.

natural history:  Very little is known about this 
species. Most information stems from Barlow (1969) and 
is based on 16 trapped specimens and observations made 
throughout Uruguay. Barlow (1969:35– 36) stated that R. 
typicus was “usually found in overgrazed pasture, among 
rocky outcrops or on well- drained slopes with scanty veg-
etation . . .  Coney rats dig burrows in soil varying from 
sandy to hard- baked clay, or utilize with or without mod-

resulting from the spread of agriculture and urbanization that 
have occurred in this densely populated area.

Ortells et al. (1988) described a karyotype with 2n = 34, 
FN = 32, for specimens from Buenos Aires and Córdoba 
provinces, Argentina. Using comparative G-banding, these 
authors demonstrated that this karyotype differs from that 
of R. typicus by at least four centric fusions, including one 
each involving both X and Y chromosomes, one paracen-
tric inversion in a large autosome, and either a gain or loss 
of chromatin in another autosomal pair.

Reithrodon typicus Water house, 1837
Naked- soled Conyrat

synonyms:
Reithrodon typicus Water house, 1837:30; type locality 

“Maldonado,” Maldonado, Uruguay.

Map 298    Selected localities for Reithrodon auritus (●); northwestern localities 
are shown as disjunct from main distribution (see Distribution). Contour line = 
2,000 m.
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considered to be in Entre Ríos province, Argentina (Tate 
1932c; Hershkovitz 1959b). We are now confi dent that 
Azara made his observations on the “orejón” as well as 
other rodents (e.g., Akodon azarae) around San Gabriel 
de Batovi (= São Gabriel), Río Grande do Sul, Brazil (see 
Pardiñas et al. 2007 for discussion). Consequently, the 
geo graph i cal context Azara’s “orejón” should be consid-
ered a “synonym” of R. typicus. However, in the Spanish 
version of his work, Azara (1802) also included observa-
tions made at the southern margin of the Río La Plata, 
which suggests that his “orejón” may also be based on 
both R. auritus and R. typicus. A similar situation arises 
around his “hocicudo,” a supposed synonym of Oxy-
mycterus rufus, based on populations today referred to 
O. rufus and O. nasutus ( J. R. Contreras and Teta 2003; 
see those accounts).

Brum- Zorrilla (1965) recorded a karyotype with 
2n = 28, FN = 26, for specimens from Uruguay but both 
T. R. O. Freitas, Mattevi, and Oliveira (1983) and Or-
tells et al. (1988) described a karyotype with 2n = 28 and 
FN = 40 from specimens collected both in Uruguay and Rio 
Grande do Sul, Brazil. The apparent arm number differ-
ences between these two karyotypes  were believed to be 
technical artifacts (see Ortells et al. 1988) rather than real 
geographic variation.

ifi cation abandoned burrows . . .  or natural crevices and 
holes among rocks . . .  The nearness of burrows to each 
other suggests that this cony rat may be variously gregari-
ous or solitary . . .  The burrow entrances averaged 5 cm 
in diameter. From each a passageway descended vertically 
an average of 25 cm, at which depth the tunnels became 
level and followed a course parallel to the surface. Ac-
tive systems  were marked by fresh cuttings and droppings 
near the entrances.” Barlow (1969:36) also excavated 
an extensive burrow system near the Río Olimar Chico 
and noted “all burrows  were less than 2 m in length and 
had two entrances. They  were occasionally branched and 
tortuous . . .  The burrow entrances  were from 3 to 5 cm 
in diameter. The tunnels  were 5 to 7 cm in diameter and 
 were 10 to 25 cm beneath the surface. Some burrows con-
tained central, oval chambers up to 30 cm in diameter. In 
one such chamber we found a nest platform composed 
of a fi ne dry grass . . .  Defecation sites  were just outside 
of the entrances of the burrows or within a radius of 9 m 
from them. No distinct runways led to any of these bur-
rows.” Most individuals secured by Barlow (1969)  were 
obtained by shooting; E. M. González (2001) noted the 
same, reporting capture of individuals directly by hand 
when tracing burrows or locating nests. T. R. O. Freitas, 
Mattevi, and Oliveira (1983) reported captures using 
nets. Pregnant females  were taken in January (one with 
four embryos) and May (three); males with scrotal tes-
tes activity  were recorded in January, March, April, and 
May (Barlow 1969). Like R. auritus, R. typicus appears 
to be strictly nocturnal. Preferred plants consumed by this 
rodent in Uruguay include corms of Oxalis sp. ( Oxalida-
ceae) and rhizomes and roots of the grass Digitaria sp.; 
Barlow (1969:37) also noted that they do not store food 
within their burrows.

remarks :  The geographic boundary between R. 
auritus and R. typicus is not clear (Pardiñas and Gal-
liari 2001). In Argentina, specimens from Goya, Corrientes 
province,  were referred to R. typicus (see Thomas 1920b), 
whereas specimens from Villa Paranacito and Concor-
dia, both in Entre Ríos province and north of the Río 
Paraná,  were identifi ed as R. auritus (see J. R. Contreras 
1972; Crespo 1982a). According to unpublished mtDNA 
cytochrome-b sequence data, one specimen from Entre 
Ríos (MLP 26.VIII.01.17) was sister to Uruguayan rep-
resentatives of R. typicus although diverging at 3%. This 
fi nding supports the reference of Argentinean Corrien-
tes and Entre Ríos populations of conyrats to R. typicus 
and also the potential recognition of currentium Thomas 
as a valid subspecies. The “orejón,” described by Azara 
(1802:82), was tentatively included in the list of syn-
onyms of R. auritus by Pardiñas and Galliari (2001), 
in part because the type locality of Azara’s taxon was Map 299    Selected localities for Reithrodon typicus (●).
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and a sparsely haired tail that never exceeds the combined 
length of the head and body. The hindfeet are narrow and 
unwebbed, with the three middle digits (II, III, and IV) 
much longer than the outer two (I and V); the plantar sur-
face is entirely naked (from heel to toes) with six small tu-
bercles (thenar, hypothenar, and four interdigitals). There 
are usually either eight mammae (in four pairs) or 10 (in 
fi ve pairs).

The skull is distinctive in dorsal view, with a short, 
blunt rostrum; deep zygomatic notches; and convergent, 
beaded supraorbital margins. The supraorbital beads are 
continuous with prominent temporal crests, and the zy-
gomatic arches are usually convergent anteriorly (widest 
across the squamosal roots). The zygomatic plates are very 
broad, with concave anterior margins and prominent spi-
nous anterodorsal pro cesses. The incisive foramina are rel-
atively long (exceeding 70% of diastemal length), and the 
mesopterygoid roof is always fenestrated, with large sphe-
nopalatine vacuities. The parapterygoid fossae are broad 
and deeply excavated. A vertical strut of the alisphenoid 
separates the buccinator- masticatory and accessory oval 
foramina. The tegmen tympani overlaps a posterior sus-
pensory pro cess of the squamosal, and a slender hamular 
pro cess of the squamosal separates the postglenoid fora-
men from the subsquamosal fenestra.

The mandible is dorsoventrally deep in proportion to 
its length, with a strong, falciform coronoid pro cess and 
an angular pro cess that extends posteriorly well behind the 
condyle. The lower incisor root is contained in a promi-
nent capsular pro cess posteroventral to the base of the 
coronoid pro cess.

The molars are tetralophodont (lacking any trace of a 
mesoloph or mesolophid), hypsodont, and fl at crowned, 
with the principal cusps and crests connected in a more 
or less continuous sigmoidal pattern (hence the generic 
name). The anterocone of M1 is undivided, as is the an-
teroconid of m1. M1 always has four roots, and m1 has 
either three or four roots; all remaining molars are three 
rooted.

Axial skeleton elements have modal counts of 12 ribs, 
19 thoracolumbar vertebrae, 4 sacral vertebrae, and 23– 25 
caudal vertebrae. The tuberculum of the fi rst rib articulates 
with the transverse pro cesses of the seventh cervical and 
the fi rst thoracic vertebrae, and the second thoracic verte-
bra has a greatly elongated neural spine. The entepicondy-
lar foramen of the humerus is absent.

The stomach is unilocular and hemiglandular (Carleton 
1973), and a gall bladder is present. Male accessory se-
cretory organs consist of one pair each of bulbourethral, 
anterior prostate, dorsal prostate, ampullary, and vesicular 
glands, and two pairs each of preputial and dorsal prostate 
glands (Voss and Linzey 1981). The glans penis is complex 

Tribe Sigmodontini Wagner, 1843
Robert S. Voss

This tribe includes only a single Recent genus, Sigmodon. 
Although other Recent genera  were once considered to 
be closely related to Sigmodon, all are now referred to 
other tribes or unnamed clades. Hershkovitz (1955), for 
example, placed Holochilus, Neotomys, and Reithrodon 
together with Sigmodon in his “sigmodont group,” pri-
marily on the basis of molar morphology and characters 
of the facial skeleton associated with the masticatory 
musculature. Subsequent research based on different ana-
tomical characters and/or molecular sequence data, how-
ever, have provided convincing evidence that Holochilus 
is an oryzomyine, and that Neotomys and Reithrodon 
are not closely related either to Sigmodon or to Holochi-
lus (Hooper and Musser 1964; Voss and Carleton 1993; 
Steppan 1995; Weksler 2003, 2006; J. J. Martínez et al. 
2012; Parada et al. 2013; Schenk et al. 2013). Although 
earlier molecular phyloge ne tic results suggested that Sig-
modon was an isolated basal lineage within the subfam-
ily Sigmodontinae (Engel et al. 1998; Patton and Smith 
1999; D’Elía 2003a), more taxon- dense analyses sup-
ported an ancient sister- group relationship with ichthyo-
myines, with the two tribes together forming the basal 
clade to all other Sigmodontinae (Weksler 2003; Parada 
et al. 2013; Schenk et al. 2013). Whether or not any fossil 
taxa (e.g., Prosigmodon, from the late Tertiary of North 
America; McKenna and Bell 1997) properly belong to the 
tribe Sigmodontini is a question beyond the scope of this 
volume.

Because the tribe Sigmodontini is essentially monotypic, 
its morphological characteristics and geographic distribu-
tion are the same as those described below for the genus 
Sigmodon.

Genus Sigmodon Say and Ord, 1825

Species of Sigmodon, commonly known as cotton rats, 
range from about 41°N (in the United States) southward 
throughout most of Mexico and Central America to north-
ern South America. Four species are currently recognized 
from South America, where they occur in natural grass-
lands and deforested landscapes below about 3,800 m 
elevation from Colombia southward to coastal Peru and 
eastward to the Guianas and northeastern Brazil. Except as 
noted below, the following account is abstracted from Voss 
(1992), which should be consulted for additional details 
about taxonomy, morphology, distribution, and natural 
history.

All species of Sigmodon are externally similar, with 
small ears, short vibrissae, coarsely grizzled brownish fur, 
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be helpful for resolving currently problematic interspecifi c 
relationships.

KEY TO THE SOUTH AMERICAN SPECIES OF 
SIGMODON:
1. Upper incisors deeply grooved and strongly opistho-

dont; m1 always with three well- developed roots . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sigmodon alstoni

1′. Upper incisors ungrooved, strongly opisthodont or pro-
cumbent; m1 with three or four roots. . . . . . . . . . . . . 2

2. Stapedial foramen, squamosal- alisphenoid groove, and 
sphenofrontal foramen present (carotid arterial pattern 
1; Voss 1988); palatal bridge short, narrow, and promi-
nently grooved, with deep posterolateral sulci; auditory 
bullae large; molars with alternating, acutely angled 
cusps; m1 usually with three well- developed roots  . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .Sigmodon peruanus

2′. Stapedial foramen, squamosal- alisphenoid groove, and 
sphenofrontal foramen indistinct or absent (carotid ar-
terial pattern 3; Voss 1988); palatal bridge long, broad, 
and smooth, without prominent grooves or deep pos-
terolateral sulci; auditory bullae small; molars with 
opposite, rounded cusps; m1 usually with four well- 
developed roots  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

3. Nasal bones short (exposing incisors to dorsal view; in-
terorbital region constricted (least interorbital breadth 
<23% of zygomatic breadth); posterior palatal foram-
ina usually bordered by maxillary and palatine bones; 
upper incisors procumbent (but still weakly opistho-
dont). . . . . . . . . . . . . . . . . . . . . . Sigmodon inopinatus

3′. Nasal bones long (concealing incisors from dorsal 
view); interorbital region broad (least interorbital breath 
>26% of zygomatic breadth); posterior palatal foram-
ina usually enclosed by palatines; upper incisors not 
 procumbent (strongly opisthodont)  . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sigmodon hirsutus

Sigmodon alstoni (Thomas, 1881)
Groove- toothed Cotton Rat

synonyms:
Reithrodon alstoni Thomas, 1881a:691; type locality “Ven-

ezuela,” subsequently restricted to Cumaná, Estado Su-
cre, Venezuela by Thomas (1901e:150).

Sigmomys alstoni: Thomas, 1901e:150; name combination.
Sigmomys savannarum Thomas, 1901e:150; type locality 

“on the savannas near their base,” Kanuku Mountains, 
Upper Takutu– Upper Essequibo District, Guyana.

Sigmomys venester Thomas, 1914e:412; type locality “El 
Trompillo, near Lake Valencia, [Carabobo,] N. Venezu-
ela. Alt. 1300′.”

Sigmodon alstoni: Cabrera, 1961:508; fi rst use of current 
name combination.

(sensu Hooper and Musser 1964), with a tridigitate bacu-
lar cartilage and a deep terminal crater containing three 
bacular mounds, one dorsal papilla, two lateral papillae, 
and a bifurcate urethral fl ap (Hooper 1962).

synonyms:
Sigmodon Say and Ord, 1825:354; type species Sigmodon 

hispidus, by monotypy.
Lasiomys Burmeister, 1855b:16; type species Lasiomys hir-

sutus Burmeister, by monotypy.
Lasiuromys: Giebel, 1857:caption to plate 5, Fig. 1; inad-

vertent misuse of Lasiuromys Dev ille for Lasiomys Bur-
meister (Winge 1941:153).

Deilemys Saussure, 1860:98; type species Hesperomys tolte-
cus Saussure, by monotypy.

Isothrix: E.- L. Trouessart, 1880b:178; part (listing of hir-
sutus); not Isothrix Wagner.

Reithrodon: Thomas, 1881a:691; part (description of al-
stoni); not Reithrodon Water house.

Sigmomys Thomas, 1901e:150; type species Reithrodon al-
stoni Thomas, by original designation.
remarks :  Thomas (1901e:150) erected Sigmomys in 

recognition of the many morphological characters that dis-
tinguish S. alstoni from Reithrodon (the genus to which 
he originally referred this species) noting, however, that “it 
seems probable that this form is rather a groove- toothed 
Sigmodon than any close relation to Reithrodon.” Hersh-
kovitz (1955, 1966a), Cabrera (1961), and Voss (1992) 
concluded that alstoni was only what Thomas suggested— a 
species of Sigmodon with grooved upper incisors— and 
treated Sigmomys as a subjective ju nior synonym. Other 
authors have disagreed, continuing to recognize Sigmomys 
as a valid genus (e.g., Husson 1978; S. L. Williams et al. 
1983) or subgenus (Musser and Carleton, 2005). Con-
tinued recognition of Sigmomys as a valid taxon at any 
rank, however, is unjustifi ed. The notion of uniquely “im-
portant” morphological characters— such as the incisor 
grooving emphasized by Husson (1978) and S. L. Williams 
et al. (1983)— is obsolete, and current phyloge ne tic results 
(Henson and Bradley 2009) do not support the hypothesis 
that Sigmodon alstoni is the sister taxon to other members 
of the genus (contra the previous results of Peppers et al. 
2002).

Because neither the South American species of Sig-
modon nor the North American species appear to form 
monophyletic groups (Henson and Bradley 2009), the 
biogeographic history of the genus (discussed, inter alia, 
by Reig [1986] and Voss [1992]) must have included mul-
tiple intercontinental movements. Future phyloge ne tic re-
search on this genus should make a par tic u lar effort to 
obtain molecular sequence data from S. inopinatus, the 
only living species that remains unrepresented in recent 
analyses. Additional nuclear gene sequences would also 
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ley 1976; Husson 1978; O’Connell 1981, 1982; Ibáñez 
and Moreno 1982; S. L. Williams et al. 1983; Vivas 1986; 
Soriano and Clulow 1988). Strictly terrestrial, S. alstoni
constructs runways through low vegetation and is active 
both in the daytime and at night (Osgood 1912; Tate 1939; 
O’Connell 1981, 1982; Vivas et al. 1986). Like other cot-
ton rats, S. alstoni is predominantly herbivorous and ex-
hibits a strong preference for grass in feeding experiments 
(O’Connell 1981), but populations in agricultural fi elds eat 
large quantities of grain (A. M. G. Martino and Aguilera 
1993). Reproductive autopsies suggest that this species 
breeds throughout the year, even in habitats with seasonal 
cycles of fl ooding and drought (Ibáñez and Moreno 1982). 
Voss (1992) summarized information about predators and 
arthropod ectoparasites. Originally suspected to be the 
principal rodent reservoir of Guaranito virus, the etiologic 
agent of Venezuelan hemorrhagic fever (Tesh et al. 1993), 
S. alstoni was subsequently shown to carry the related Piri-
tal virus that is not known to cause any human disease 
(Fulhorst, Bowen et al. 1999; Fulhorst et al. 2008).

remarks :  As noted  here, Sigmodon alstoni was previ-
ously referred to the genus or subgenus Sigmomys (e.g., by 
Thomas 1901e; Husson 1978; S. L. Williams et al. 1983), 
a biologically arbitrary distinction based on the supposed 
importance of incisor grooving for rodent classifi cation. 
Recent analyses of chromosomal and DNA sequence data 
(Peppers et al. 2002; Carroll and Bradley 2005; Bradley 
et al. 2008; Henson and Bradley 2009) have failed to con-
vincingly resolve the phyloge ne tic position of S. alstoni 
with respect to congeners.

A historical record of Sigmodon alstoni from French 
Guiana (Menegaux 1902; discussed by Voss et al. 2001) 
was based on an old specimen in the National Histoire Na-
turelle, Paris (1902– 44), only the skull of which can now 

Sigmodon alstoni alstoni: Cabrera, 1961:508; name com-
bination, as subspecies.

Sigmodon alstoni savannarum: Cabrera, 1961:508; name 
combination, as subspecies.

Sigmodon alstoni venester: Cabrera, 1961:508; name com-
bination, as subspecies.
description:  Small (see Voss [1992] for mea sure-

ment data), distinguishable from other congeners by 
broad, strongly opisthodont, and deeply grooved upper 
incisors. Additionally, S. alstoni differs from other South 
American species by its long nasal bones; unconstricted 
interorbital region; incisive foramina that usually ex-
tend to or between molar alveoli; unconstricted palatal 
bridge; posterior palatal foramina always bordered by 
both maxillary and palatine bones; derived stapedial cir-
culation (pattern 3 of Voss 1988); small auditory bullae; 
upper molars with opposite, obtusely rounded cusps; and 
fi rst mandibular molars with only three well- developed 
roots.

distribution:  Sigmodon alstoni occurs below 
about 1,300 m elevation from northeastern Colombia east-
ward across the Maracaibo Basin, through the llanos, and 
into the deforested foothills of the Venezuelan coastal cor-
dilleras. Another large and possibly isolated series of popu-
lations (surrounded by forests) inhabits the Gran Sabana 
of southeastern Venezuela, the contiguous Rupununi sa-
vannas of Guyana, and the adjacent Rio Branco savannas 
of Brazil. A few scattered collections document the pres-
ence of this species in the coastal and interior savannas of 
Surinam and Amapá state, Brazil (Husson 1978; S. L. Wil-
liams et al. 1983; C. T. Carvalho 1962). Pleistocene fossils 
have been reported from Tobago (Eshelman and Morgan 
1985), but S. alstoni is not known to be part of any Recent 
insular fauna.

selected localit ies  (Map 300): BRAZIL: 
Amapá, Macapa (C. T. Carvalho 1962); Roraima, Serra 
da Luna (AMNH 27039). COLOMBIA: La Guajira, Vil-
lanueva (USNM 280382); Meta, Los Micos (FMNH 
88015). GUYANA: Upper Takutu– Upper Essequibo, Ka-
nuku Mountains (type locality of Sigmomys savannarum 
Thomas). SURINAM: Para, Zanderij (RMNH 19620); 
Sipaliwini, Sipaliwini- savanne- vliegeveld (RMNH 17217). 
VENEUELA: Amazonas, Paria Grande (USNM 415034), 
San Juan Manapiare (USNM 415027); Anzoátegui, Río Ori-
tupano (MHNLS 3823); Bolívar, Arabupu (AMNH 75653), 
La Llagual (AMNH 16971), Vetania (USNM 442581); Su-
cre, Manacal (USNM 415020); Zulia, Empalado Savannas 
(FMNH 18685), Río Cogollo (FMNH 27038).

subspecies :  I treat Sigmodon alstoni as monotypic.
natural history:  Sigmodon alstoni is usually 

trapped in open, grassy habitats such as savannas, airfi elds, 
pastures, overgrown gardens, and weedy roadsides (Hand- Map 300    Selected localities for Sigmodon alstoni (●). Contour line = 2,000 m.
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Netherland Antilles (Hooijer 1967), are possibly referable 
to this species, but no Recent insular populations of S. hir-
sutus are known. According to Bradley et al. (2008), the 
North American distribution of S. hirsutus extends from 
Panama northward to southwestern Mexico, excluding Be-
lize, eastern Guatemala, and northern Honduras.

selected localit ies  (Map 301): COLOMBIA: 
Cundinamarca, near Bogotá (type locality of Sigmodon bo-
gotensis J. A. Allen); Huila, Valle de Suaza (USNM 542102); 
Magdalena, Bonda (FMNH 15281); Norte de Santander, 
Guamalito (USNM 280877); Tolima, Mariquita (BM 
12.4.2.6). VENEZUELA: Barinas, near Altamira (USNM 
416758); Cojedes, Hato Itabana (MHNLS 3851); Guárico, 
San Juan de los Morros (USNM 314995); Mérida, near 
Mesa Bolívar (USNM 388120); Miranda, Curupao (USNM 
388131).

subspecies :  As currently recognized (e.g., by Peppers 
and Bradley 2000; Musser and Carleton 2005), Sigmodon 
hirsutus is monotypic.

natural history:  Like other cotton rats, Sigmodon 
hirsutus is always trapped on the ground, usually in grassy 
or weedy habitats such as savannas, pastures, and agricul-
tural fi elds (Handley 1976). In the Venezuelan llanos, the 
diet of this species consisted principally of the green (veg-
etative) tissues of grasses and herbaceous dicots (Vivas and 
Calero 1988). Llanoan populations breed throughout the 
annual cycle of fl ooding and drought in this seasonal land-
scape, although reproductive activity is perhaps most in-
tense in the rainy season when population densities are high-
est (Vivas and Calero 1985, 1988). Voss (1992) summarized 
information about predation and arthropod ectoparasites.

remarks :  Sigmodon hirsutus was long considered to 
be a subspecies or synonym of S. hispidus (e.g., by Cabrera 
1961; Honaki et al. 1982; Voss 1992; Musser and Carleton 
1993), but phyloge ne tic analyses of DNA sequence data 
have consistently failed to recover hirsutus and hispidus as 
sister taxa (Peppers and Bradley 2000; Peppers et al. 2002; 
Carroll and Bradley 2005; Bradley et al. 2008). Although 
these species are phenotypically similar in most respects, the 
morphology of the posterior palate provides a potentially 
useful criterion for sorting museum series unaccompanied 
by molecular data. In typical examples of S. hispidus (from 
the southeastern United States), the palate is marked by 
deep posterolateral sulci fl anking a well- defi ned keel that 
is produced posteriorly as a strong median palatal spine. 
By contrast, South American specimens of S. hirsutus have 
a smooth palate that lacks posterolateral sulci and never 
develops a distinct median keel or spine.

Venezuelan specimens of Sigmodon hirsutus appear to 
have the same diploid number (2n = 52) and autosomal 
chromosome morphology as specimens of S. hispidus from 
North and Central America (Voss 1992).

be found (F. Catzefl is, pers. comm.). The specimen in ques-
tion, a young adult example of Hylaeamys megacephalus, 
was obviously misidentifi ed by Menegaux. Although the 
presence of S. alstoni in Surinam and Amapá (Brazil) sug-
gests that the species could occur in French Guiana, it re-
mains formally undocumented from that country.

Reig et al. (1990) stated that Reig (1987) reported karyo-
types with diploid counts of 80 and 82 chromosomes. Reig 
(1987), however, made no reference to Sigmodon karyo-
types, although Reig (1986) reported 2n = 82 for S. alstoni 
without noting the geographic origin of his specimen(s). 
Voss (1992) reported modal diploid counts of 78 to 82 
chromosomes from Venezuelan material.

Sigmodon hirsutus (Burmeister, 1854)
Burmeister’s Cotton Rat

synonyms:
Lasiomys hirsutus Burmeister, 1855b:16; type locality “von 

Maracaibo,” Zulia, Venezuela.
Lasiuromys hirsutus: Giebel, 1857:caption to plate 5, Fig. 

1; name combination.
Isothrix villosus hirsutus: E.- L. Trouessart, 1880b:178; name 

combination.
Sigmodon bogotensis J. A. Allen, 1897d:121; type locality 

“Plains of Bogota, [Cundinamarca] Colombia.”
Sigmodon sanctaemartae Bangs, 1898c:189; type locality 

“Pueblo Viejo, [Cesar,] Colombia,” “in the center of the 
Sierra Nevada [de Santa Marta], not far from the source 
of Rio Ancho” (p. 189, footnote).

Sigmodon hirsutus: Thomas, 1914e:413; fi rst use of current 
name combination.

Sigmodon hispidus bogotensis: Cabrera, 1961:508; name 
combination.

Sigmodon hispidus hirsutus: Cabrera, 1961:508; name com-
bination.
description:  Large (see Voss [1992] for mea sure-

ment data), distinguished from South American congeners 
by long nasal bones; broad interorbital region; long inci-
sive foramina; broad and long palatal bridge without con-
spicuous longitudinal grooves; posterior palatal foramina 
usually enclosed by palatine bones; derived stapedial circu-
lation (pattern 3 of Voss 1988); small auditory bullae; nar-
row, strongly opisthodont, ungrooved upper incisors; up-
per molars with opposite, obtusely rounded cusps; and fi rst 
mandibular molars usually with four well- developed roots.

distribution:  In South America, Sigmodon hirsu-
tus occurs below about 2,600 m from the Ca rib be an coast 
of Colombia southward throughout the valley of the Río 
Magdalena and eastward to northern Venezuela. The range 
of S. hirsutus overlaps that of S. alstoni in northwestern 
Venezuela, where both species have been collected sympat-
rically at several localities. Pleistocene fossils from Aruba, 
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remarks :  The karyotype of Sigmodon inopinatus is 
unknown.

Sigmodon peruanus J. A. Allen, 1897
Peruvian Cotton Rat

synonyms:
Sigmodon peruanus J. A. Allen, 1897c:118; type locality 

“Trujillo, [Libertad,] Peru.”
Sigmodon simonsi J. A. Allen, 1901a:40; type locality “Eten, 

coast region of northwestern [Lambayeque,] Peru.”
Sigmodon puna J. A. Allen, 1903a:99; type locality “Puná, 

Puná Island, [Guayas,] Ec ua dor, . . .  altitude 10 m.”
Sigmodon chonensis J. A. Allen, 1913a:479; type locality 

“Chone, Manavi [= Manabí] Province, Ec ua dor (alti-
tude less than 100 feet).”

Sigmodon lönnbergi Thomas, 1921f:448; type locality 
“Quevado, lowlands of Western Ec ua dor, due north of 
Guayaquil,” Los Ríos province.

Sigmodon hispidus chonensis: Cabrera, 1961:508; name 
combination.

Sigmodon hispidus peruanus: Cabrera, 1961:509; name 
combination.

Sigmodon hispidus puna: Cabrera, 1961:509; name com-
bination.

Sigmodon hispidus simonsi: Cabrera, 1961:509; name com-
bination.

Sigmodon peruanus peruanus: Reig, 1986:407; name com-
bination.

Sigmodon peruanus simonsi: Reig, 1986:407; name com-
bination.

Sigmodon inopinatus Anthony, 1924
Ec ua dorean Cotton Rat

synonyms:
Sigmodon inopinatus Anthony, 1924a:3; type locality “Ur-

bina, slopes of Chimborazo, [Chimborazo,] Ec ua dor; al-
titude 11,400 feet.”

Sigmodon hispidus inopinatus: Cabrera, 1961:509; name 
combination.
description:  Large (see Voss [1992] for mea sure-

ment data), distinguished from other congeners by short 
nasal bones (exposing incisors to dorsal view); very narrow 
interorbital region; long incisive foramina (usually, but not 
always extending between molar alveoli); unconstricted 
palatal bridge; posterior palatal foramina usually bordered 
both by maxillary and palatine bones; derived stapedial 
circulation (pattern 3 of Voss 1988); small auditory bullae; 
procumbent (but still weakly opisthodont), ungrooved up-
per incisors; upper molars with opposite, obtusely rounded 
cusps; and fi rst mandibular molars usually with four well- 
developed roots.

distribution:  Sigmodon inopinatus is currently 
known from just two localities in the high Andes of 
Ec ua dor.

selected localit ies  (Map 302): EC UA DOR: 
Azuay, Las Cajas National Park (Voss 1992); Chimborazo, 
Urbina (type locality of Sigmodon inopinatus Anthony).

subspecies :  Sigmodon inopinatus is monotypic.
natural history:  All known specimens of this 

species  were trapped in treeless vegetation between 3,500 
and 3,800 m. At the type locality, Anthony (1924a) re-
ported 12 captures among tufts of coarse grass, presum-
ably on well- drained slopes, but fi ve specimens from Las 
Cajas  were all trapped near water (riverbanks, marshes, 
and bogs; Barnett 1999). No other information is available 
on the ecol ogy, natural history, or behavior of this poorly 
known species.

Map 301    Selected localities for Sigmodon hirsutus (●). Contour line = 2,000 m.

Map 302    Selected localities for Sigmodon inopinatus (●). Contour line = 
2,000 m.
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selected localit ies  (Map 303): EC UA DOR: 
Azuay, Tunguilla Valley (FMNH 53375); Chimborazo, 
Puente de Chimbo (AMNH 63027); Loja, Malacatos 
(FMNH 53381); Los Ríos, near San Carlos (MSU 32638); 
Manabí, Chone (type locality of Sigmodon chonensis J. A. 
Allen), Río de Oro (AMNH 34295). PERU: Lambayeque, 
Trujillo (type locality of Sigmodon peruanus J. A. Allen); 
Piura, Jilili (MCZ 41136).

subspecies :  I treat Sigmodon peruanus as monotypic.
natural history:  Specimens of Sigmodon pe-

ruanus have been collected in xeric and semiarid open 
habitats, as well as in agricultural fi elds and secondary 
vegetation, generally in regions of western Ec ua dor and 
northwestern Peru with a long and severe annual dry sea-
son. Unpublished fi eld notes indicate that this species, like 
other cotton rats, is both diurnal and nocturnal, and con-
structs runways through grass or other low herbaceous 
vegetation. No other information of ecol ogy, natural his-
tory, or behavior of this species is known.

remarks :  Phyloge ne tic analyses based on cyto-
chrome-b sequence data that suggest that Sigmodon pe-
ruanus is more closely related to North American cotton 
rats of the S. fulviventer group (Peppers et al. 2002) than 
to South American or Central American congeners are 
contradicted by recent molecular results that do not con-
vincingly resolve the relationships of this species (Hen-
son and Bradley 2009). The karyotype of S. peruanus is 
unknown.

Tribe Thomasomyini Steadman and Ray, 1982
Víctor Pacheco, James L. Patton, and Guillermo D’Elía

The concept of a thomasomyine group of genera among the 
Sigmodontinae has been enigmatic since Thomas (1906c) 
originally recognized that taxa with pentalophodont mo-
lars could be divided into those with short palates without 
posterolateral pits (e.g., Thomasomys and Rhipidomys) 
and those with long palates and well- developed pits (e.g., 
Oryzomys). A separate group related to Thomasomys, 
including Aepeomys, Chilomys, Delomys, Phaenomys, 
Rhagomys, and Rhipidomys, was varyingly placed into an 
all- inclusive oryzomyine complex (Tate 1932g), formal-
ized with all pentalophodont taxa into the Oryzomyini 
(Vorontsov 1959; see also Reig 1986), or informally rec-
ognized as “thomasomyines” (Hershkovitz 1962, 1966a). 
Hershkovitz envisioned thomasomyines as a sylvan pen-
talophodont grade at the base of the sigmodontine radia-
tion from which one lineage gave rise to the oryzomyines 
(sensu stricto) and another to what he termed the pastoral 
tetralophodont representatives, such as the Akodontini 
and Phyllotini. He conceived (Hershkovitz 1966a:125) a 

Sigmodon peruanus chonensis: Reig, 1986:407; name com-
bination.

Sigmodon peruanus puna: Reig, 1986:407; name combi-
nation.
description:  Large (see Voss [1992] for mea sure-

ment data), distinguished from all congeners by complete, 
primitive stapedial circulation (pattern 1 of Voss 1988). 
From other South American species, S. peruanus distin-
guished by long nasal bones; unconstricted interorbital 
region; short incisive foramina (seldom extending to or be-
tween molar alveoli); very narrow, short, and grooved pal-
atal bridge with deep posterolateral sulci; posterior palatal 
foramina always bordered by both maxillary and palatine 
bones; large auditory bullae; broad, strongly opisthodont, 
ungrooved upper incisors; upper molars with alternate, 
acutely angled cusps; and fi rst mandibular molars usually 
with only three well- developed roots.

distribution:  Sigmodon peruanus occurs below 
about 1,600 m elevation in the Pacifi c littoral and adjacent 
Andean foothills of western Ec ua dor and northwestern 
Peru.

Map 303    Selected localities for Sigmodon peruanus (●). Contour line = 
2,000 m.
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ates, with the mesopterygoid fossa extending to or between 
the posterior margins of M3 (except Chilomys and Rhago-
mys, which have long palates); (4) small pits in the maxil-
lary bone located on both sides of the palate at the level of 
M1 and between the incisive foramina and the posterior 
palatine foramina (except in Chilomys and Rhagomys); (5) 
a lack of sphenopalatine vacuities or, if present, limited to 
narrow slits on both sides of the presphenoid- basisphenoid 
suture (more enlarged and elongated in Juliomys, Wiedo-
mys, and Wilfredomys); (6) either posteriorly convergent 
or parallel- sided mesopterygoid fossa (in Abrawayaomys, 
Aepeomys, Chilomys, Wiedomys, and Wilfredomys); (7) a 
triangular shaped parapterygoid fossa, defi ned by the ratio 
of breadth at the level of the posterior tip of the hamular 
pro cess versus its breadth at the presphenoid- basisphenoid 
suture; (8) a delicate pro cessus brevis of the incus, with its 
base distinctly narrow, long, and slender; (9) a distinct an-
teromedian fl exus that divides the anterocone of M1 into 
labial and lingual cuspules; and (10) a short peroneal pro-
cess of the metatarsal V, one that does not extend to the 
proximal edge of the cuboid.

In the phyloge ne tic hypothesis supported by these 
characters (Pacheco 2003:Figs. 15 and 16), an “Andean 
thomasomyine clade” composed of Aepeomys, Chilomys, 
Rhipidomys, and Thomasomys was successively sister to 
six presumptive thomasomyines from southeastern Brazil: 
Abrawayaomys, Juliomys, Phaenomys, Rhagomys (also 
Andean in its distribution), Wiedomys, and Wilfredomys. 
Therefore, Pacheco (2003) considered Wiedomyini to be 
a synonym of Thomasomyini. Pacheco’s “Andean thoma-
somyine clade” was diagnosed by fi ve characters, includ-
ing (1) an indistinctly squamated plantar surface of the 
hindfeet; (2) a shallow zygomatic notch, in which the 
depth is less than half the width; (3) an “open” condition 
of the ectotympanic ring wherein the anterodorsal edge 
does not extent far posteriorly suffi ciently to contact the 
petrosal, leaving a dorsal margin of the auditory meatus 
that is bordered by a well- exposed tegmen tympani; (4) 
a distinctly reduced anterolingual conule relative to the 
anterolabial conule of a divided anterocone; and (5) a ca-
rotid circulation matching either pattern 1 or pattern 3 
(of Voss 1988).

The content of the Thomasomyini that we envision  here 
is equivalent to Pacheco’s “Andean thomasomyine group” or 
what M. F. Smith and Patton (1999) referred to as “Thoma-
somyini sensu stricto” (Aepeomys, Chilomys, Rhipidomys, 
and Thomasomys) plus Rhagomys. Our more restricted view 
is based on the limited molecular analyses derived from 
both mitochondrial and nuclear DNA sequences, which 
have consistently identifi ed a clade, albeit with limited 
support, composed of these fi ve genera while excluding 
the remainder of the southeastern Brazilian members of 

thomasomyine group as one of the most coherent among 
the clustered South American genera he recognized, de-
scribing the group as “forest dwelling, broad footed, long 
tailed, 6- mammate, brachydont- pentalophodont mice with 
wide- short palate and weakly projecting zygomatic plate.” 
Critically, Hershkovitz emphasized that the characters 
shared by the members may be ancestral rather than in-
dicative of phyletic affi nity.

Steadman and Ray (1982), in their analysis of relation-
ships of the extinct Galapagos giant rat Megaoryzomys, 
erected the tribe Thomasomyini to include this genus as 
well as Thomasomys and Rhipidomys, diagnosing the 
group by the combination of short palate and pentalopho-
dont molars of medium to large size. This formal concept of 
the Thomasomyini was followed by Cerqueira (1982), who 
included Delomys, Phaenomys, Rhipidomys, and Thoma-
somys as extant representatives of the tribe; Eisenberg and 
Redford (1999), who added Wilfredomys to the tribe while 
regarding Abrawayaomys, Phaenomys, and Rhagomys as 
problematic; and McKenna and Bell (1997), who included 
Abrawayaomys, Aepeomys, Chilomys, Delomys, Phaeno-
mys, Rhipidomys, and Wilfredomys, while regarding 
Rhagomys as of uncertain status. Voss (1993), however, in 
his revision of the Atlantic Forest Delomys, challenged the 
validity of the thomasomyines as a natural group, argu-
ing that this assemblage of genera was diagnosed only by 
shared primitive characters. His view reinforced the “pen-
talophodont grade” designation espoused by Hershkovitz 
(1962, 1966a), and Voss thus recommended that thomaso-
myine genera simply be recognized as an informal group of 
“pleisiomorphic Neotropical muroids.”

Pacheco (2003) provided the fi rst thorough cladistic 
analysis of morphological traits across a wide range of 
New World cricetid rodents, using Old World taxa as out-
groups. His study included both an expanded character 
dataset (122 external, soft anatomical, craniodental, and 
skeletal attributes) and dense sampling of 59 taxa, includ-
ing multiple representatives of each recognized sigmodon-
tine group or lineage. Contrary to Voss’s (1993) results, 
Pacheco recovered a monophyletic Thomasomyini that 
included 11 genera (Abrawayaomys, Aepomys, Chilomys, 
Delomys, Juliomys, Phaenomys, Rhagomys, Rhipidomys, 
Thomasomys, Wiedomys, and Wilfredomys). Ten traits 
supported the node connecting this assemblage of genera, 
including (1) a posterodorsal extension of the premaxillae 
that terminates either anterior to the nasals but posterior to 
the zygomatic notch or anterior to both the nasals and zy-
gomatic notch; (2) large and infl ated ethmoturbinals (Abr-
awayaomys, Aepeomys, Chilomys, some Rhipidomys, some 
Thomasomys), or present but neither conspicuously large 
nor infl ated (Delomys, Juliomys, some Rhipidomys, some 
Thomasomys, Wilfredomys) ethmoturbinals; (3) short pal-
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2. Dorsal aperture of ectotympanic ring closed, extending 
posteriorly to contact or closely approach the petrosal; 
anterodorsal margin of zygomatic plate deep (depth 
greater than half width of notch); simple posterolateral 
palatal pits placed distinctly anterior to mesopterygoid 
fossa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Rhagomys

2′. Dorsal aperture of ectotympanic ring open, not extend-
ing posteriorly to contact petrosal but bordered by a 
well- exposed tegmen tympani; anterodorsal margin of 
zygomatic plate shallow (depth less than half width of 
notch); simple posterolateral palatal pits placed at level 
with or posterior to anterior margin of mesopterygoid 
fossa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Chilomys

3. Gall bladder absent; dark metatarsal patches always 
present; no gap present between hypothenar and thenar 
pads of hindfeet; hypothenar pad level or overlapping 
with interdigital pad 4; claw of hallux long, extending 
to fi rst interphalangeal joint of dII or beyond; mysta-
cial vibrissae very long, extending well past posterior 
margin of pinna; body pelage moderately to distinctly 
countershaded; tail penicillate, typically with long tuft 
of hairs extending posteriorly from tip; anterior margin 
of zygomatic plate usually vertical; squamosal roots of 
zygomatic arch to not expand laterally, joining brain-
case at oblique angle; zygomatic arches typically paral-
lel; interorbital region convergent and usually distinctly 
beaded when viewed in cross section; subsquamosal fe-
nestra placed in low position, distinctly below the squa-
mosal root of the zygomatic arch; mesopterygoid fossa 
convergent anteriorly  . . . . . . . . . . . . . . . . .Rhipidomys

3′. Gall bladder present; dark metatarsal patches variably 
present, or absent; gap present between hypothenar and 
thenar pads usually present; distinct gap present between 
hypothenar and interdigital pad 4; claw of hallux vari-
able in length; mystacial vibrissae short to variable in 
length; body pelage usually indistinctly or not counter-
shaded; tail typically nonpenicillate, or with very short 
extension of hair tuft posterior to tip; anterior margin 
of zygomatic plate typically slopes backward; squamosal 
roots of zygomatic arch laterally expanded, joining the 
braincase more perpendicularly; zygomatic arches typi-
cally converge anteriorly; interorbital region hourglass in 
shape, with supraorbital region smoothly rounded when 
viewed in cross section or weakly squared or edged; subs-
quamosal fenestra in high position, level with the squa-
mosal root of the zygomatic arch; mesopterygoid fossa 
typically parallel sided. . . . . . . . . . . . . . . . . . . . . . . . . 4

4. Dark metatarsal patches absent; gap between hypothe-
nar and thenar pads always present; claw on hallux 
short, not extending beyond metatarsal of dII; genal I vi-
brissae absent; mystacial vibrissae short, not extending 
to the posterior margin of the pinna; masseteric tubercle 

Pacheco’s Thomasomyini, notably Delomys, Juliomys, and 
Wiedomys (M. F. Smith and Patton 1999; Weksler 2003; 
D’Elía et al. 2005, 2006; Salazar- Bravo et al. 2013; Ventura 
et al. 2013). In these analyses, Delomys is placed as sister 
to Phyllotini, and Juliomys is inconsistently placed within 
the Sigmodontinae, although in general it is associated with 
Andean taxa previously considered to be phyllotines.

Unfortunately, sequence data are unavailable to date 
for Phaenomys and Wilfredomys, but mitochondrial and 
nuclear gene sequences (Ventura et al. 2013) for Abraway-
aomys suggest it is more closely related to the Akodontini 
rather than to the Thomasomyini, where it was placed in 
Pacheco’s morphological analysis. All molecular studies 
support Wiedomys as a lineage sister to Abrotrichini, one 
to be retained in the small tribe Wiedomyini originally di-
agnosed by Reig (1980). Excluding Wiedomys, all of these 
genera are regarded herein as Sigmodontinae incertae sedis 
(see the incertae sedis account). We emphasize, however, 
that our view of the Thomasomyini is provisional and ac-
knowledge that no morphological synapomorphy is cur-
rently known to support the group as we use it herein. The 
composition of the Thomasomyini, therefore, is highly 
likely to change as future molecular studies expand both 
taxon repre sen ta tion and number of genes examined.

Our restricted set of fi ve thomasomyine genera includes 
three with limited species diversity and narrow ranges 
(Aepeomys, Chilomys, and Rhagomys, with two species 
each) and two highly speciose genera with cumulatively 
very broad ranges (Rhipidomys, currently 23 species; 
Thomasomys, currently 44 species). Pacheco (2003) ques-
tioned the generic status of Aepeomys, although it is in-
cluded herein as valid, and he noted that Thomasomys, as 
currently understood, was polyphyletic while Rhipidomys 
might be paraphyletic. In his revision of Rhipidomys, Tribe 
(1996) tentatively recognized its monophyly but did not 
support this opinion with a phyloge ne tic analysis; how-
ever, Pacheco (2003:278, 378), with a denser taxon sam-
pling, recovered a monophyletic Rhipidomys and provided 
an emended diagnosis. Substantial systematic work, at all 
levels, will be necessary to resolve these vexing problems, 
and it is likely that future work will divide both of these 
genera to maintain monophyletic taxa, much the way Wek-
sler et al. (2006) did recently for Oryzomys (sensu lato). 
These unresolved issues make the construction of a suit-
able key for identifying the fi ve genera currently recognized 
diffi cult, at best.

KEY TO THE GENERA OF THE THOMASOMYINI:
1. Palate long, with mesopterygoid fossa not extending an-

teriorly to level of M3s . . . . . . . . . . . . . . . . . . . . . . . . 2
1′. Palate short, with mesopterygoid fossa extending ante-

rior to or between M3s. . . . . . . . . . . . . . . . . . . . . . . . 3
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and the masseteric tubercle is comparatively prominent. 
The incisive foramina are large but do not reach the level 
of the M1s. The interorbital region is broad and hourglass 
in shape, with rounded supraorbital margins. The ethmoid 
foramen is placed dorsal or posterodorsal to the M2/M3 
contact. An alisphenoid strut is absent. The braincase is 
rounded and infl ated; the palate is short to relatively long 
but does not extend posteriorly much behind the last molar; 
posterolateral palatal pits are poorly developed; and the me-
sopterygoid fossa is wide and fl anked by narrow, shallow, 
and unperforated parapterygoid fossae. Carotid circulation 
is pattern 1 of Voss (1988) with a large stapedial foramen, 
squamosal- alisphenoid groove, and sphenofrontal foramen 
present. The tegmen tympani overlaps a posterior suspen-
sory pro cess of the squamosal. The anterodorsal edge of 
ectotympanic is short and does not extend posteriorly to 
contact the petrosal. The postglenoid foramen is very small 
and subequal in size to the tegmen tympani. The parieto-
supraoccipital suture is intermediate, about one- third the 
posterior margin of the parietal. Bullae are noninfl ated. The 
malleus lamina is square shaped; and the thoracic basket 
has 13 pairs of ribs (Steppan 1995). The mandible is very 
slender, and the capsular pro cesses are absent. Upper inci-
sors are narrow, orthodont, and moderately developed; 
upper and lower molars have comparatively high crowns 
with well- developed mesolophs and mesolophids; internal 
segments of parafl exus and metafl exus are oriented antero-
posteriorly along the midline of M1– M2; protofl exus and 
hypofl exus are both narrow and shallow; M1 anterocone 
exhibits a small or indistinct anteromedian fl exus, but an-
teroconid of m1 is undivided.

Steppan (1995) counted 13 ribs and 13 thoracic, 6 lum-
bar, and about 38 caudal vertebrae in the postcranial skeleton 
of a single specimen of A. lugens. The stomach is unilocular 
(single- chambered) and discoglandular (gastric glandular 
epithelium restricted to a small pouch- like structure on the 
greater curvature); a gall bladder is present. The glans penis 
body, lateral mounds, urethral fl aps, and dorsal papilla lack 
spines. The genus is unknown from the fossil record.

synonyms:
Oryzomys: Thomas, 1896:306; part (description of lugens 

Thomas); not Oryzomys Baird.
Aepeomys Thomas, 1898e:452; type species Oryzomys lu-

gens Thomas, by original designation.
Thomasomys: Anthony, 1932:1; part (description of ottleyi 

Anthony); not Thomasomys Coues.
remarks :  Osgood (1933a) considered Aepeomys to be 

a synonym of Thomasomys, an arrangement followed by Ell-
erman (1941), Cabrera (1961), and Handley (1976). Alterna-
tively, Gyldenstolpe (1932), A. L. Gardner and Patton (1976), 
and more recent authors (e.g., Aguilera et al. 1994, 2000; 
Musser and Carleton 1993, 2005) argued for generic status. 

prominent; anterofl exus of M1 small to indistinct  . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Aepeomys

4′. Dark metatarsal patches usually present; gap between 
hypothenar and thenar pads usually present; claw on 
hallux variable, short to long; genal I vibrissae variably 
present; mystacial vibrissae variable, from short to very 
long; masseteric tubercle typically absent, or reduced in 
size; anterofl exus of M1 typically distinct . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Thomasomys

Genus Aepeomys Thomas, 1898
Víctor Pacheco

Aepeomys comprises two species, A. lugens and A. reigi. 
This South American endemic occurs in premontane and 
montane tropical forests along the Venezuelan Andes, in-
cluding the Sierra de Mérida, at elevations above 1,000 m 
in western Venezuela (O. J. Linares 1998; Soriano et al. 
1999; Ochoa et al. 2001). The following description is 
based mainly on Thomas (1896), Ochoa et al. (2001), Voss 
(1991), Voss et al. (2002), and Pacheco (2003).

Species of Aepeomys are medium- sized sigmodontines 
distinguished by a slender tail slightly longer than length 
of head and body (head and body 100– 125 mm, tail 114– 
142 mm), narrow and slender hindfeet (25– 30 mm), and 
moderate mass (32.0– 44.5 g). The tail is thinly haired, 
uniformly colored above and below, and lacks a white 
tip. The ears are large (18– 21 mm), brown, and furred in-
side and out. The body pelage is dense, soft, and velvety. 
Dorsal coloration varies from dark gray- brown to reddish 
gray– brown in A. reigi or olive brown in A. lugens, and the 
ventral pelage is slightly paler than dorsum. Ungual tufts 
on manus are absent. Digit I of the pes (hallux) is short, its 
fi rst phalanx (p1) not extending beyond the metatarsal of 
dII, and the claw does not extend more than half the length 
of p1 of dII. Claws on manus are medially keeled. Legs, 
ankles, and dorsal surface of the pes are sparsely covered 
by brown hair. Dark metatarsal patches are absent. A gap 
between the hypothenar and thenar pads is present. The 
mammary complement consists of three pairs, one each in 
inguinal, abdominal, and thoracic positions (terminology 
of Pacheco 2003). Genal vibrissae are lacking. Mystacial vi-
brissae are short, not extending to the posterior margin of 
the pinna. A prominent protuberant anus is present.

Cranially, the rostrum is long, tapering, and the nasals 
and premaxillae form a prominent bony tube that projects 
well beyond incisors. Posterodorsal extensions of the pre-
maxillae are very short, terminating anterior to the nasals 
and the zygomatic notch. The lumen of the infraorbital fo-
ramen is moderately open. The zygomatic notches are shal-
low, zygomatic plates are narrow and slope posterodorsally, 
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divided; coronoid and condylar pro cesses not notably 
broad nor large, sigmoid and angular notches not mark-
edly deep; protolophid of m1 reduced or absent; karyo-
type 2n = 28, FN = 48  . . . . . . . . . . . . .Aepeomys lugens

1′. Head and body length longer (average 113.6 mm, 
range: 104– 125 mm); fur on head and body shorter and 
rougher; legs, ankles, and dorsal surface of pes sparsely 
haired; digit V of pes shorter, not extending beyond the 
interphalangeal joint of digit IV; posterior margin of 
zygomatic ramus of the maxilla with a distinct notch; 
incisive foramina broader with more convergent an-
terior margins; interparietal longer in most specimens 
with anteroposterior midline near half of the parietal 
length; palate longer, extending behind M3; posterior 
margin of palate shallow and lacking a medial pro cess 
in most specimens; maxillary toothrow longer (average 
4.5 mm, range: 4.3– 4.8 mm); M3 larger and triangular 
in occlusal view; M1 and M2 with parafl exus divided 
by an enamel bridge; coronoid and condylar pro cesses 
broader and larger, producing deeper sigmoid and angu-
lar notches; protolophid in m1 usually present; karyo-
type 2n = 44, FN = 46  . . . . . . . . . . . . . . Aepeomys reigi

Aepeomys lugens (Thomas, 1896)
Mérida Aepeomys

synonyms:
Oryzomys (?) lugens Thomas, 1896:306; type locality “La 

Loma del Morro, near Merida, Venezuela, alt. 3000 
metres.”

[Aepeomys] lugens: Thomas, 1898e:452; fi rst use of current 
name combination.

Thomasomys ottleyi Anthony, 1932:1; type locality “Par-
amo de los Conejos, about fi fteen miles north of Me-
rida, Venezuela; altitude 9600 feet.”

[Thomasomys] lugens: Osgood, 1933a:161; name combi-
nation.
description:  Similar to A. reigi, differing in slightly 

smaller size (mean head and body length 110.1 mm, tail 
length 121.7 mm, hindfoot length 27.0 mm, and condy-
loincisive length of skull 26.6 mm), proportionately longer 
digits I and V of hindfoot, broad and oval incisive foram-
ina, moderate- sized interparietal with its midline 30– 40% 
of parietal length, no distinct notch on posterior margin 
of zygomatic ramus of maxilla, palate extending to poste-
rior border of M3 or slightly beyond, and other details of 
cranium. Karyotype distinctly different, 2n = 28, FN = 48, 
versus 2n = 44, FN = 46; see Ochoa et al. (2001) and the A. 
reigi account.

distribution:  Mérida Andes of Venezuela (states 
of Táchira and Mérida), between 1,990 and 3,500 m.

selected localit ies  (Map 304): VENEZU-
ELA: Mérida, La Montana, 4.1 km SE of Mérida (USNM 

Neither of these options, however, is sustained by a phyloge-
ne tic hypothesis or a thorough comparison between species 
of both genera. Much of the support for recognizing Aepeo-
mys as a distinct genus came from A. L. Gardner and Pat-
ton (1976) who reported a karyotype of “Aepeomys fuscatus 
J. A. Allen” that differed appreciably from those of species 
in the thomasomyine genera Thomasomys and Rhipidomys 
and was more similar to that of oryzomyine rodents. How-
ever, after Voss et al. (2002) convincingly removed fuscatus 
to Handleyomys Voss, Gómez- Laverde, and Pacheco, Aepe-
omys became restricted to A. reigi and A. lugens. Although 
Aepeomys needs to be further contrasted with Thomasomys, 
it is tentatively retained  here as a separate genus based on 
cranial characteristics that distinguish it from Thomasomys 
sensu stricto (Ochoa et al. 2001; Pacheco 2003), and by the 
karyological differences reported by Aguilera et al. (2000). 
Pacheco’s (2003) phyloge ne tic assessment based on morpho-
logical characters suggested that Aepeomys is nested within 
a clade of Thomasomys spp., but the support for this clade 
was weak.

Thomas (1898e) described Aepeomys vulcani based on 
a specimen with a partially crushed skull from Pichincha, 
Ec ua dor. Philip Hershkovitz, Charles Handley, and Víctor 
Pacheco in de pen dently found that this specimen shared 
more characteristics with Thomasomys sensu stricto than 
with Aepeomys (as determined by Voss et al. 2002, and 
herein). Aepeomys vulcani Thomas (1898e) was then re-
ferred to Thomasomys (Voss et al. 2002; see also the ac-
count for the genus Thomasomys).

Aepeomys lugens was not available to M. F. Smith and 
Patton (1999) for their phyloge ne tic assessment based on 
mtDNA cytochrome-b sequence data, but they suggested that 
Aepeomys might belong to a clade composed of Thomasomys, 
Chilomys, and Rhipidomys. Aepeomys lugens was included 
for the fi rst time in a phyloge ne tic analysis based on nucDNA 
IRBP sequences (D’Elía, Luna et al. 2006) where Aepeomys 
appeared as the sister to a Rhagomys- Thomasomys clade.

KEY TO THE SPECIES OF AEPEOMYS:
1. Head and body length (average 110.1 mm, range: 100– 

119 mm); fur on head and body shorter and rougher; 
legs, ankles, and dorsal surface of pes densely haired; 
digit V of pes moderately long, extending beyond the 
interphalangeal joint of digit IV; posterior margin of zy-
gomatic ramus of the maxilla lacking a distinct notch; 
incisive foramina broad and oval; interparietal of mod-
erate size, with anteroposterior midline between 30– 
40% of parietal length; palate extending to the poste-
rior border of M3 or barely beyond; posterior margin 
of palate with small medial pro cess; maxillary toothrow 
(average 4.3 mm, range: 4.0– 4.4 mm); M3 small and 
round in occlusal view; parafl exus of M1 and M2 un-
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Andean Ec ua dor (Eisenberg 1989; Musser and Carleton 
1993; Eisenberg and Redford 1999) was apparently based 
on the erroneous inclusion of Aepeomys vulcani Thomas, 
1898 (= Thomasomys vulcani) as a synonym of A. lugens 
by Cabrera (1961).

Aguilera et al. (2000) reported the karyotype (2n = 28, 
FN = 48) and noted its strong divergence from the karyo-
type (2n = 44, FN = 46) of an unnamed population subse-
quently described as Aepeomys reigi (Ochoa et al. 2001).

Aepeomys reigi Ochoa, Aguilera, Pacheco, 
and Soriano, 2001
Reig’s Aepeomys

synonyms:
Thomasomys lugens: Handley, 1976:51; part; not Oryzo-

mys (?) lugens Thomas (= Aepeomys lugens [Thomas]).
Aepeomys lugens: O. J. Linares, 1998:309; part; not Oryzo-

mys (?) lugens Thomas (= Aepeomys lugens [Thomas]).
Aepeomys reigi Ochoa, Aguilera, Pacheco, and Soriano, 

2001:230; type locality “El Blanquito, Parque Nacio-
nal Yacambú, 17 km SE Sanare, Lara State, Venezuela, 
1600 m (approx. 9°40′N; 69°37′ W).”
description:  Larger of two known species in genus, 

but only slightly so (mean head and body length 113.6 mm, 
tail length 127.1 mm, hindfoot length 27.9 mm, condyloin-

579550), Paramito, 3 km W of Timotes (Handley 1976), 
Páramo de los Conejos, 15 mi N of Mérida (Anthony 1932), 
Santa Rosa, 2 km N of Mérida (Handley 1976); Táchira, 
Páramo el Zumbador, 8 km SSW El of Cobre (Ochoa et al. 
2001).

subspecies :  I treat Aepeomys lugens as monotypic.
natural history:  Aepeomys lugens is nocturnal, 

may be semiarboreal (O. J. Linares 1998) or strictly terres-
trial (Aagaard 1982). These are solitary and largely insectivo-
rous mice, eating primarily arthropods, larvae, and worms 
(Díaz de Pascual 1993). Individuals can breed year- round 
but with a preference on the rainy season, with pregnant 
females recorded in September and lactating females be-
tween May and November. Litter size was usually two, but 
seven young have been found. Aepeomys lugens is found in 
primary cloud forest and rarely in secondary habitats (Díaz 
de Pascual 1993), and also in seasonal forests and páramos 
(Soriano et al. 1999). Microhabitat preferences are appar-
ently similar to those of A. reigi. Handley (1976) recorded 
captures both species of Aepeomys beside logs and at the 
base of trees and tree ferns, among boulders covered with 
moss and lichen, in thick cover of herbs and ferns on the 
ground, and on logs; usually in damp habitats and rarely 
in dry places, all within Lower Montane very humid forest 
(bmh- MB), Montane rain forest (bp- M), Lower Montane 
humid forest (bh- MB), and Montane very humid forest 
(bmh- M1), in the life zone categories of Ewel and Madriz 
(1968). Aagaard (1982) found this species most abundant 
in the lower montane wet forest and montane wet forest in 
the Holdridge system. Males averaged 3.6% heavier than 
females (Aagaard 1982). O. J. Linares (1998) probably 
combined data for both A. lugens and A. reigi, as the latter 
species was not described until after Linares’s book was 
published.

Aepeomys lugens is the host for several genera of 
mites, including the acarid genus Eutropicola (Brennan 
and Reed 1974a) and laelapid genus Hymenolaelaps (Fur-
man 1972a). Brennan and Reed (1975) documented ad-
ditional chiggers, including species in the genera Crotiscus, 
Hoffmannina, and Adontacarus. P. T. Johnson (1972) 
described anopluran lice in the genus Hoplopleura, E. K. 
Jones et al. (1972) reported ticks of the genus Ixodes, and 
Tipton and Machado- Allison (1972) described fl eas in the 
genera Ctenidiosomus, Neotyphloceras, Plocopsylla, and 
Cleopsylla. All rec ords are from Mérida state, with the 
host originally identifi ed as Thomasomys lugens.

remarks :  Osgood (1933a) synonymized Thoma-
somys ottleyi Anthony with A. lugens, a conclusion sup-
ported by Voss et al. (2002). Cuervo Díaz et al. (1986) and 
Alberico et al. (2000) reported A. lugens for Colombia, but 
these rec ords appear to have been based on misidentifi ed 
material (Voss et al. 2002). The reported distribution in 

Map 304    Selected localities for Aepeomys lugens (●) and Aepeomys reigi ( ). 
Contour line = 2,000 m.
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Soriano et al. 1999) south through the three main cordil-
leras in Colombia to central Ec ua dor (Musser et al. 1998). 
The following description is based primarily on Thomas 
(1895c), Osgood (1912), and Pacheco (2003).

Species of Chilomys are small- sized sigmodontines 
distinguished by a long and slender tail that exceeds the 
length of head and body (head and body 72– 102 mm, tail 
102– 137 mm) and narrow and relatively long hindfeet 
(hindfoot length 22– 26 mm). The dorsum varies from 
dark gray to gray- brown with the venter not counter-
shaded. The pelage hair is short and woolly. The tail is 
covered with very short hairs, uniform in color, and of-
ten exhibits a white tip. The ears are medium sized and 
also covered with short hairs (ear length 14– 18 mm). The 
 soles of the hindfeet lack imbrications, but the dorsal 
surface is unusually scaly. The mammary complement 
consists of three pairs, one each in inguinal, abdominal, 
and thoracic positions (terminology of Pacheco 2003). 
Genal vibrissae are typically present. Mystacial vibrissae 
are of moderate length, extending to the posterior mar-
gin of the pinna, but not far beyond. A protuberant anus 
is not prominent.

The skull has a short and delicate rostrum that con-
trasts with a large, rounded, and deep braincase; the na-
sals are shorter than the premaxillae and exhibit a distinct 
notch on their anterior margin; the interorbital region is 
broad; the anterodorsal margin of the zygomatic arch is 
shallow (depth less than half width of notch); the ventral 
margin of the zygomatic arch is placed distinctly above 
the orbital fl oor; the jugal bone is long; the optic foramen 
is small and placed posterior to M3; the parietosupraoc-
cipital suture is distinctly broad, with the suture at least 
half the posterior margin of the parietal breadth; carotid 
circulation is pattern 3 (sensu Voss 1988), with a small 
stapedial foramen and no squamosoalisphenoid groove 
or sphenofrontal foramen; the incisive foramina are short 
and do not extend to the protocone of M1; the diastema 
exhibits a pair of swollen ridges lying on either side of 
the posterior half of the incisive foramina; the masse-
teric tubercle is distinctly placed anterior to the root of 
the zygomatic plate; the palate is long, extending poste-
riorly beyond M3; sphenopalatine vacuities are absent or 
expressed only as narrow slits; the condition of the ali-
sphenoid strut is variable; parapterygoid fossae exhibit a 
sharp triangular outline (terminology of Pacheco 2003); 
the parapterygoid vacuity is variable; the mesopterygoid 
fossa has parallel borders and is subequal to or broader 
than the adjacent parapterygoid fossae; the dorsal aper-
ture of the ectotympanic ring is open and does not extend 
posteriorly to contact the petrosal; the tegmen tympani 
overlaps the posterior pro cess of the squamosal; and the 
malleus lamina is rectangular in shape.

cisive length of skull 27.8 mm). Differs from A. lugens in 
that digits I and V of hindfoot do not extend beyond com-
missure of digits II and III and fi rst interphalangeal of digit 
IV; posterior margin of zygomatic ramus of maxilla with 
distinct notch; palate extends to posterior border of M2 
or even behind it; interparietal length nearly half parietal 
length; and enamel bridge, crossing from paracone to base 
of anteroloph, divides parafl exus of M1 and M2.

distribution:  Aepeomys reigi occurs in the ex-
treme northeastern part of the Venezuelan Andes (states of 
Lara and Trujillo), between 1,600 and 3,230 m.

selected localit ies  (Map 304): VENEZUELA: 
Lara, El Blanquito, Parque Nacional Yacambu, 17 km SE 
of Sanare (type locality of Aepeomys reigi Ochoa, Aguilera, 
Pacheco, and Soriano); Trujillo, Hacienda Misisí, 14 km E 
of Trujillo (Ochoa et al. 2001), Macizo de Guaramacal, 
9 km ESE of Boconó (Ochoa et al. 2001).

subspecies :  Aepeomys reigi is monotypic.
natural history:  Handley (1976) and Ochoa 

et al. (2001) wrote that A. reigi inhabited primary cloud 
forest and small patches of páramo, and that it was 
not rare in cloud forest habitats. Specimens have been 
trapped on the ground in densely forested areas (beside 
logs, at the base of trees and tree ferns, in rocky places, 
along trails, or near small streams) or in open areas 
(close to the ecotone between páramo and forest) cov-
ered by shrubs and herbaceous vegetation (Ochoa et al. 
2001). Brennan and Reed (1974a) described three new 
species of acarid mites in the genus Eutrombicula from 
specimens of this species, J. T. Reed and Brennan (1975) 
described three new species of chiggers in the genus 
Odontacarus, and Tipton and Machado- Allison (1972) 
reported a fl ea in the genus Cleopsylla from A. reigi (all 
reported as Thomasomys lugens).

remarks :  Specimens from Trujillo  were formerly re-
corded as Thomasomys lugens (Handley 1976) or as Aepe-
omys sp. (Aguilera et al. 1994, 2000; Soriano et al. 1990). 
Ochoa et al. (2001) differentiated A. reigi from A. lugens 
on the basis of larger size, shorter fur, more sparsely haired 
legs, ankles, and hindfeet, deeper zygomatic notches, and 
other cranial and dental features in addition to the distinc-
tive karyotype (2n = 44, FN = 46), which differs substan-
tially from that of A. lugens (2n = 28, FN = 48).

Genus Chilomys Thomas, 1897
Víctor Pacheco

Chilomys comprises two species, C. fumeus and C. instans. 
This South American endemic occurs in premontane and 
montane tropical forests along the Andes from the Cordil-
lera of Mérida in western Venezuela (O. J. Linares 1998; 
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Chilomys fumeus Osgood, 1912
Smoky Chilomys

synonyms:
Chilomys fumeus Osgood, 1912:53; type locality “Paramo 

de Tama, head of Tachira River, Santander [= Norte de 
Santander], Colombia. Alt. 6,000– 7,000 ft.”

Chilomys instans fumeus: Cabrera, 1961:435; name com-
bination.
description:  Chilomys fumeus and C. instans very 

similar in general appearance and size. As detailed by Pa-
checo (2003), however, skull of C. fumeus with especially 
narrowed zygomatic plates (less than length of M1) and 
narrowed hypofl exus of M2 (distinctly narrower than me-
sofl exus). In postcranial skeleton, hemal arches of anterior 
caudal vertebrae of C. fumeus present, with left and right 
elements fused, and with spinous pro cess on border; dis-
tinct gap between trochlear pro cess of calcaneus and poste-
rior articular facet also present.

distribution:  Chilomys fumeus is known only 
from the Cordillera de Mérida of Venezuela in the states 
of Mérida and Táchira, and the Cordillera Oriental of Co-
lombia, in the department of Norte de Santander, at eleva-
tions between 1,830 and 2,700 m.

selected localit ies  (Map 305): COLOMBIA: 
Norte de Santander, Páramo de Tamá (type locality of Chi-
lomys fumeus Osgood). VENEZUELA: Mérida, Páramo 
Tambor (FMNH 22172), 6 km ESE of Tabay, Middle 
Refugio (USNM 387964); Táchira, Páramo El Zumbador, 
8 km SSW of El Cobre (CUVLA 5743).

subspecies :  Chilomys fumeus is monotypic.
natural history:  This apparently nocturnal, ter-

restrial, and insectivorous species primarily inhabits cloud 
forest, rarely extending into secondary growth vegetation, 
where it feeds on plant material, insects, and worms (O. 
J. Linares 1998). Chilomys fumeus was captured in cloud 
forests of Venezuela at the base of rotting moss- covered 
trees, under moss- covered logs and fallen limbs, or under 
lichen- and moss- covered tree roots; in openings and in 
dense tangles of vines and bamboo in moist fern, moss, 
and lichen- laden cloud forests; in the lower montane wet 
forest and montane rainforest in the Holdridge system 
(Handley 1976). A female (USNM 579558) with well- 
developed teats and likely lactating was captured in July, 
during the local wet season. No other details of reproduc-
tive biology are known. O. J. Linares (1998) considered 
this taxon as rare, in agreement with Osgood (1912) who 
remarked to have collected only two specimens during 
some 20 days of trapping. This species hosts chiggers in 
the genera Andro laelaps (Furman 1972a), Eutrombicula 
(Brennan and Reed 1974a), and Odontacarus, Peltoculus 
(Brennan and Reed 1975). Tipton and Machado- Allison 
(1972) reported the fl ea Cleopsylla. Chilomys instans was 

The upper incisors are long, slender, and proodont 
(sensu Hershkovitz 1962:103); molars are small, bunodont, 
brachydont, and lack a distinct labial cingulum; the antero-
median fl exus on M1 is indistinct, and the anteromedian 
fl exid on m1 is absent. The mandibular diastema is fl at and 
almost horizontal; a distinct capsular pro cess is present. 
The condylar pro cess is well developed, contrasting with a 
short angular pro cess, producing a shallow angular notch.

Steppan (1995) recorded 12– 13 thoracic, 6– 7 lumbar, 
and more than 33 caudal vertebrae for two specimens of 
C. instans. The gall bladder is present (Voss 1991), and the 
stomach conforms to the unilocular- hemiglandular type 
(Carleton 1973). Voss and Linzey (1981) reported one pair 
of preputials and larger medial and ventral prostates than 
lateral ones. The genus is not known from the fossil record.

synonyms:
Oryzomys: Thomas, 1895c:368; part (description of instans); 

not Oryzomys Baird.
Chilomys Thomas, 1897c:500; type species Oryzomys in-

stans Thomas, by original designation.
remarks :  Chilomys has been viewed as an enigmatic 

genus of peculiar morphology with uncertain affi nities. 
The genus was previously considered an oryzomyine (Tate 
1932g; Cabrera 1961; Voss and Linzey 1981; Reig 1984, 
1986), but Musser and Carleton (1993) suggested it might 
be closely related to thomasomyines. Voss and Carleton 
(1993) subsequently defi ned and delimited the contents of 
the tribe Oryzomyini but omitted Chilomys. M. F. Smith and 
Patton (1999) based on mtDNA cytochrome-b sequences 
confi rmed the thomasomyine affi nities of Chilomys, suggest-
ing that it might be sister to Thomasomys. Pacheco (2003), 
based on a broad array of morphological characters and a 
large repre sen ta tion of thomasomyine rodents, also found 
Chilomys a member of the thomasomyine sensu stricto 
clade, one that contained members of Thomasomys, Aepe-
omys, and Rhipidomys. More recently, D’Elía, Luna et al. 
(2006) presented a phyloge ne tic analysis of nucDNA IRBP 
sequences that supported the inclusion of Aepeomys as well 
as Rhagomys as thomasomyines; unfortunately, Chilomys 
was not included in their analysis.

KEY TO THE SPECIES OF CHILOMYS:
1. Nasals short (average 6.96, range: 6.41– 7.39), diastema 

short (average 6.66 mm, range: 6.14– 6.96 mm), breadth 
of zygomatic plate narrow (average 1.75 mm, range: 
1.34– 1.96 mm), maxillary toothrow short (<3.15 mm)  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chilomys fumeus

1′. Nasals long (average 8.05, range: 7.4– 8.76), diastema 
long (average 7.51 mm, range: 7.0– 7.91 mm), breadth 
of zygomatic plate broad (average 2.21 mm, range: 
2.05– 2.41 mm), maxillary toothrow large (>3.18 mm)  .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Chilomys instans
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Chilomys instans (Thomas, 1895)
Andean Chilomys, Colombian Forest Mouse

synonyms:
Oryzomys instans Thomas, 1895c:368; type locality “Bo-

gota,” Cundinamarca, Colombia.
[Chilomys] instans: Thomas, 1897:501; fi rst use of current 

name combination.
description:  As noted in description of C. fumeus, 

C. instans similar in general external and cranial appear-
ance, but differs from its congener in broader zygomatic 
plates (subequal in size to length of M1), broader hypo-
fl exus of M2 (similar in width to mesofl exus), no hemal 
arch on anterior caudal vertebrae, and trochlear pro cess of 
calcaneus level to or overlapping with posterior articular 
facet.

distribution:  Chilomys instans is distributed from 
the central Andes of Ec ua dor through the three Andean 
cordilleras of Colombia between 1,100 and 4,000 m. This 
species exhibits an allopatric distribution with Chilomys 
fumeus.

selected localit ies  (Map 305): COLOMBIA: 
Antioquia, 7 km E of Sonsón (FMNH 70343), Páramo 
Frontino (FMNH 71610), Santa Barbara (FMNH 71614); 
Caldas, Manizales, Río Termales (Castaño et al. 2003); 
Cundinamarca, San Cristóbal (FMNH 71632), Guasca, 
Río Balcones (FMNH 71638); Huila, San Adolfo (FMNH 
71621), San Antonio (FMNH 71495); Risaralda, La Pas-
tora, Reserva Ucumarí (ICN 16556). EC UA DOR: Cañar, 
Chical (AMNH 62922); Napo, Papallacta (Voss 2003); Pi-
chincha, Volcán Pichincha (Musser et al. 1998); Tungura-
hua, San Francisco, E of Ambato (AMNH 67542).

subspecies :  Chilomys instans is monotypic.
natural history:  O. J. Linares (1998) considered 

C. instans (including C. fumeus) to be a nocturnal, terres-
trial, and insectivorous species that fed on plant material, 
insects, and worms. It is not clear if his comment applied 
to both species or just to C. fumeus. Voss (2003) reported a 
specimen of C. instans from Papallacta, Ec ua dor, trapped 
on a mossy log over a stream in subalpine rainforest, an-
other on the ground in a narrow runway beneath mossy 
shrubs in the same habitat, and a third in a mossy tun-
nel beneath bunch grass in the páramo/forest ecotone. Al-
buja (1991) listed the species for Ec ua dor as occurring in 
the temperate region almost countrywide. Alberico et al. 
(2000) reported additional specimens of C. instans from 
Valle del Cauca and Quindío, Colombia, but without refer-
ence to voucher specimens. Trapido and Sanmartín (1971) 
pro cessed one specimen of C. instans from Munchique 
for Pichindé virus, but the virus was not detected. Seevers 
(1955) described three new species of staphylinid beetles in 
the genus Amblyopinus from C. instans (reported as Chi-
lomys sp.), all from localities in Cundinamarca and Huila, 

originally indicated as the host species for each of these 
ectoparasitic rec ords, but all are from C. fumeus as cur-
rently understood.

remarks :  Osgood (1912:53) described Chilomys 
fumeus as a species distinct from C. instans. Cabrera 
(1961), without justifi cation, relegated fumeus to subspe-
cifi c status, and the genus has thereafter been considered 
monotypic (O. J. Linares 1998; Musser and Carleton 
1993, 2005). However, based on my examination of the 
type specimens of fumeus and instans, and specimens 
from other available localities (Pacheco 2003), I con-
cur with Osgood (1912) and recognize fumeus as a valid 
species.

Osgood (1912) reported the species at “Paramo de 
Tama,” but according to his fi eld notes (B. D. Patterson, 
pers. comm.) the specimens FMNH 18690 and 18689  were 
collected at the “Hd. of Tachira River.” Paynter (1982) 
gave an elevation of 3,329 m for Páramo de Tamá, but he 
explicitly stated that Osgood’s camp between 10 February 
and 6 March 1910 was in temperate forest (not páramo) 
at 1,825 to 2,450 m. Therefore, C. fumeus is most likely 
present in the middle montane humid forests and not in 
páramo habitats. The karyotype is unknown.

Map 305    Selected localities for Chilomys fumeus ( ) and Chilomys instans 
(●). Contour line = 2,000 m.
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2004; P. S. Pinheiro et al. 2004), and R. longilingua (L. Luna 
and Patterson 2003), known from only three specimens col-
lected on the eastern slope of the Andes in Peru (L. Luna 
and Patterson 2003) and Bolivia (Villalpando et al. 2006). 
Both Luna Wong (2002) and Pacheco (2003) corroborated 
the phyloge ne tic placement of the recently described R. lon-
gilingua within Rhagomys by a cladistic analysis of morpho-
logical characters.

Species of Rhagomys are small mice with small ears and 
long mystacial, supraorbital, and genal vibrissae that reach 
the pinnae. The hindfeet are broad with unusually fl eshy 
plantar pads (Ellerman 1941; Moojen 1952b) and naked 
 soles (Moojen 1952b). Among the Sigmodontinae, the ge-
nus is uniquely diagnosed by the presence of a nail (as op-
posed to a claw) on the hallux and an elongated digit V, 
which reaches the middle of the second phalanx of digit IV. 
The tail is slightly shorter than the head and body together 
and terminates in a small tuft of hairs (Moojen 1952b). 
Rhagomys has six mammae arranged in three pairs, one 
postaxial, one abdominal, and one inguinal (L. Luna and 
Patterson 2003; see also Thomas 1917d). Stomach mor-
phology is unilocular and hemiglandular, with the antrum 
and corpus subequal in area (L. Luna and Patterson 2003; 
Percequillo et al. 2004).

The ventral and dorsal pelages are strongly countershaded, 
vividly reddish above in R. rufescens and olive brown in R. 
longilingua. Notably, R. rufescens has soft hair, whereas the 
hair of R. longilingua is spiny, making Rhagomys one of four 
spiny genera of sigmodontines, together with Neacomys, 
Scolomys, and Abrawayaomys.

L. Luna and Patterson (2003), Percequillo et al. (2004), 
and P. S. Pinheiro et al. (2004) each provide expanded 
morphological descriptions of the genus based on their 
respective recently collected specimens. Diagnostic cranial 
characters include the combination of opisthodont upper 
incisors, prominent incisor capsules, and molars with very 
conspicuous cusps and thin ridges connecting the conules 
with the median mure. The skull is delicate and character-
ized by a short but stout rostrum; nasals strongly tapering 
posteriorly but extending past the anterior line of the pre-
maxillary bones; a rounded braincase; posteriorly diverg-
ing supraorbital ledges; relatively short and narrow incisive 
foramina; a shallow and narrow zygomatic notch; long and 
wide palate, with puntiform posterolateral palatal pits; a 
narrow mesopterygoid fossa and narrow parapterygoid 
fossae perforated by long and wide fenestrae; a derived ca-
rotid circulation (pattern 3 of Voss 1988) that includes a 
small stapedial foramen, no groove on the internal surfaces 
of the squamosal and alisphenoid, and no sphenofrontal 
foramen; a very wide and robust alisphenoid strut; small 
auditory bullae; an absence of the suspensory pro cess of 
the squamosal; and a completely planed ventral surface to 

Colombia. Tipton and Machado- Allison (1972) reported 
fl eas of the genus Sphinctopsilla, also from Colombian 
specimens.

remarks :  The type locality was given by Thomas 
(1895c) as simply “Bogota,” but in the label on the skin of 
the holotype reads as “La Selva Estate, plains of Bogota.” 
Voss (2003) reported that the Papallacta specimens closely 
resembled the holotype of Chilomys instans in qualitative 
characters, except that they have slightly broader interor-
bits and shorter molar rows, indicating intraspecifi c varia-
tion and the necessity of an updated revision of the genus. 
Pacheco (2003) also described polymorphism in qualitative 
characters for this species. Colombian populations from 
Urrao, Antioquia, and Munchique, Cauca, might represent 
an undescribed species (V. Pacheco, unpubl. data). The 
species occurs from lower montane forests to páramo/for-
est ecotone, a wider elevational and ecological range than 
that of C. fumeus. The karyotype is unknown.

Genus Rhagomys Thomas, 1886
Lucía Luna

The genus Rhagomys is poorly known and, having no clear 
systematic affi nities, has been regarded as incertae sedis in 
recent accounts of the Sigmodontinae (Reig 1986; M. F. 
Smith and Patton 1999; McKenna and Bell 1997; Perce-
quillo et al. 2004; Musser and Carleton 2005) or as part 
of an assemblage that Voss (1993) termed “plesiomorphic 
Neotropical murids.” Relying solely on cranial morphol-
ogy, Thomas (1917d) associated the single, then- recognized 
species R. rufescens with both the “Oryzomys- Oecomys se-
ries” (Oryzomyini) and “Thomasomys-Rhipidomys series” 
(Thomasomyini). Initial molecular sequence analyses (Perce-
quillo et al. 2004) failed to provide an unequivocal position 
for Rhagomys within the sigmodontine radiation. These au-
thors (p. 254) thus concluded that Rhagomys “would consti-
tute an additional divergent lineage interposed among more 
supported suprageneric groups” of the Sigmodontinae. How-
ever, more recent molecular analyses using both mitochon-
drial and nuclear gene sequenced placed Rhagomys within 
the Thomasomyini, together with Thomasomys, Aepeomys, 
and Rhipidomys (D’Elía, Luna et al. 2006). While this hy-
pothesis is based on relatively low support, it remains the 
best currently available.

The genus has only two species, each known from only 
a few localities limited to relatively small geographic areas. 
Their distributions are disjunct and link two regions known 
for the remarkable degree of endemicity of their respective 
faunas: Rhagomys rufescens (Thomas 1886a), known from 
a handful of specimens collected in the Atlantic Forest of 
coastal Brazil (Thomas 1886a, 1917d; Percequillo et al. 
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description:  Small to medium sized (mass 25– 35 g) 
spiny mouse with small ears and tail subequal in length to 
head and body. Pelage short and close with markedly spiny 
texture, dorsal fur more spiny than ventral fur. Color above 
olive brown but with strongly hispid pattern resulting from 
both spines and long, thin hairs. Ventral pelage from chin 
to interior sides of forefeet and hindfeet ochraceous- buff, 
contrasting sharply with dorsal coloration. Tail weakly 
bicolored, only slightly paler below, and terminated with 
small tuft of hairs; scales arranged in annular pattern, with 
hairs grouped in triplets of same size, shorter at tail base 
and becoming longer toward tip. Five manual digits unique 
in being long with broad, squared, narrow, and short claws 
that minimally project beyond conspicuously blunt tips. Pes 
with fi ve digits, each with blunt tip bearing calloused sur-
face; hallux noticeably shortened and bearing nail rather 
than claw. Hindfoot short (length 17 to 20 mm) and broad 
with well- developed plantar pads. Skull strongly built with 
short, blunt, and narrow rostrum; short and strongly diverg-
ing interorbital region; and large braincase, all conditions 
that also generally characterize R. rufescens. Nevertheless, 
the two species differ only in subtle ways. For example, 
R. longilingua has strongly beaded supraorbital edges, 
narrowest anteriorly; somewhat more shallow zygomatic 
notches; a more conspicuous postorbital pro cess; a smaller 
posterior opening of alisphenoid canal; and a larger undif-
ferentiated heel on M3 that gives this tooth an inverted 
triangle shape.

distribution:  Rhagomys longilingua is known 
from only four specimens collected on the eastern slope 
of the Andes of southeastern Peru and northern Bolivia. 
The maximum distance between collection sites is ap-
proximately 520 km (Villalpando et al. 2006). Specimens 
of R. longilingua have been collected over a wide eleva-
tional range, from 450 m (in Peru) to 1,900 m (in Peru and 
Bolivia).

selected localit ies  (Map 306): BOLIVIA: La 
Paz, Parque Nacional y Area Natural de Manejo Integrado 
Cotapata (Villalpando et al. 2006). PERU: Cusco, Paucar-
tambo, below Suecia, Manu Biosphere Reserve (type lo-
cality of Rhagomys longilingua L. Luna and Patterson); 
Madre de Dios, Maskoitania, 13.4 km NNW of Atalaya, 
left bank Río Alto Madre de Dios (FMNH 175218).

subspecies :  Rhagomys longilingua is monotypic.
natural history:  The stomach contents of the 

holotype of R. longilingua contained Diptera, Formicidae, 
and Lepidoptera, suggesting an insectivorous diet. Insec-
tivory was also indicated by the presence of a relatively 
short intestine and caecum as well as crested teeth and 
mandibular characteristics suggesting strong mastication 
muscles to pierce chitin. A number of characteristics indi-
cate that this species is arboreal, including pedal morphology 

the dentary. The genus is easily identifi ed by the presence 
of a nail instead of a claw on digit V of the pes, a character 
also present in some Old World Muridae (Dendromus and 
Chiropodomys) but unique among the Sigmodontinae.

synonym:
Hesperomys: Thomas, 1886a:250; part (description of rufe-

scens); not Hesperomys Water house.
Rhagomys Thomas, 1917d:192; type species Hesperomys 

rufescens Thomas, by original designation.
remarks :  Thomas (1886a:250) originally placed his 

new species within the then very large and inclusive genus 
Hesperomys, but remarked that H. rufescens resembled su-
perfi cially the smaller species of the “Oryzomys section” of 
Hesperomys, with H. bicolor (= Oecomys bicolor) its only 
close ally. By 1906, however, Thomas (p. 442) expressed 
doubt regarding his earlier association of rufescens with 
Oryzomys and formalized this doubt in his 1917 erection 
of Rhagomys to contain this enigmatic species.

Percequillo, Tirelli et al. (2011) reported on four mo-
lars taken from the scat of an ocelot (Leopardus par-
dalis) at Alta Floresta in northern Mato Grosso, Brazil, 
that  were unambiguously identifi ed as Rhagomys. Given 
the lack of diagnostic occlusal characters distinguishing 
the two known species, however, these authors  were un-
able to assign their sample to either, or even possibly to 
a third, undescribed form. Nevertheless, this locality is 
intermediate geo graph i cally between that of R. longi-
lingua from the eastern Andean slope in southern Peru 
and northern Bolivia and R. rufescens from the Atlantic 
Forest of coastal Brazil. As such, this record supports the 
hypothesis of L. Luna and Patterson (2003) that the ap-
parent large distributional hiatus in the ranges of the two 
known species was possibly a sampling artifact and pro-
vides evidence for a biogeographic connection between 
the western Amazon– eastern Andean slope and the At-
lantic Forest.

KEY TO THE SPECIES OF RHAGOMYS:
1. Pelage spiny; distribution in eastern Andes  . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .Rhagomys longilingua
1′. Pelage soft; distribution in coastal Brazil  . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . Rhagomys rufescens

Rhagomys longilingua L. Luna and Patterson, 2003
Long- tongued Rhagomys

synonym:
Rhagomys longilingua L. Luna and Patterson 2003:3; type 

locality “Peru: Departamento de Cuzco, Provincia de 
Paucartambo, below ‘Suecia,’ a roadside settlement 
in Manu Biosphere Reserve along the Río Cosñipata; 
coordinates 13°06.032′S, 71°34.125′ W; elevation ap-
proximately 1900 m.”
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about 24% of head and body length, with short hallux 
reaching interdigital pad at base of digit II. Plantar pads 
large and well developed, as in R. longilingua. Skull quite 
similar to that of R. longilingua; characters that distinguish 
the two species, based on few available specimens of each, 
detailed in the account of R. longilingua.

distribution:  Rhagomys rufescens is known only 
from the Atlantic Forest of Minas Gerais, São Paulo, and 
Rio de Janeiro states in southeastern Brazil, at elevations 
ranging from sea level to 650 m.

selected localit ies  (Map 307): BRAZIL: Es-
pírito Santo, Santa Teresa (Percequillo, Tirelli et al. 2011); 
Minas Gerais, Parque Estadual da Serra do Papagaio (Pas-
samani et al. 2011), Poços de Caldas (Percequillo, Tirelli 
et al. 2011), Viçosa, Mata do Paraíso (MNRJ 66056); Rio 
de Janeiro, Rio de Janeiro (type locality of Hesperomys 
rufescens Thomas); Santa Catarina, Mono, Parque Natu-
ral Municipal Nascentes do Garcia (Percequillo, Tirelli 
et al. 2011); São Paulo, Reserva Floresta Morro Grande, 
Caucaia do Alto (Percequillo, Tirelli et al. 2011), Ribeirão 
Grande (Percequillo, Tirelli et al. 2011), Ubatuba, Núcleo 
Picinguaba, Parque Estadual da Serra do Mar (MNRJ 
65545).

subspecies :  Rhagomys rufescens is monotypic.
natural history:  Little is known about the ecol-

ogy, reproductive biology, behavior, or other life history 
aspects of this species. Preliminary analysis of the stomach 
contents of one specimen revealed three unidentifi ed spe-
cies of ants (P. S. Pinheiro et al. 2004). As in the case of R. 
longilingua, limb and foot morphologies suggest arboreal 
and scansorial habits (Thomas 1917d; P. S. Pinheiro et al. 
2004). Also like R. longilingua, this species has recently 
been collected in pitfall traps (Percequillo et al. 2004; P. S. 
Pinheiro et al. 2004). The specimen from Viçosa, Minas 
Gerais, was obtained in second growth semideciduous 
tropical forest (fl oresta estacional semidecidual; Perce-
quillo et al. 2004; P. S. Pinheiro al. 2004). The recent speci-
men from the Parque Estadual da Serra do Mar was taken 
at a site characterized by transition between coastal vegeta-
tion on Quaternary sandy plains of marine origin (restinga) 
and tropical forest (fl oresta ombrófi lo densa; P. S. Pinheiro 
et al. 2004).

remarks :  Some published rec ords of this poorly 
known species are in error, either due to questionable lo-
cality provenance or incorrect identifi cations. Rec ords of R. 
rufescens from Além Paraíba and Passos in Minas Gerais 
state mentioned by Eisenberg and Redford (1999) are mis-
identifi ed specimens of Hylaeamys. The locality of “Re-
serve Estadual Itapetinga, Atibaia, São Paulo” given to a 
specimen in the collection at MZUSP is probably in error 
and “no precise geo graph i cal information can be assigned 
to it” (Percequillo et al. 2004:241).

(conspicuously fl eshy plantar pads, broad feet, long digit 
V, grooved plantar surface, and minuscule claws) as well 
as the forward position of the eyes and a short muzzle (L. 
Luna and Patterson 2003). Three of the four specimens 
 were collected in pitfall traps, and one was collected at 
1 m above ground in a bamboo thicket. These fi ndings sug-
gest that R. longilingua can easily exploit both ground and 
above ground environments (L. Luna and Patterson 2003). 
The long tongue, from which its specifi c epithet is derived 
(longus = long, lingua = tongue), may serve as a probing de-
vice to collect insects from crevices (L. Luna and Patterson 
2003). No other data are known of the natural history of 
this species, including behavior, reproductive biology, or 
population attributes.

Rhagomys rufescens (Thomas, 1886)
Rufescent Rhagomys

synonyms:
Hesperomys rufescens Thomas, 1886a:250; type locality 

“Rio Janeiro [sic],” Rio de Janeiro, Brazil.
Rhagomys rufescens: Thomas, 1917d:193; fi rst use of cur-

rent name combination.
description:  Also small to medium in size, similar 

to R. longilingua but differing from that species in hav-
ing soft and lax rather than spiny fur, reddish dorsal and 
reddish- gray ventral coloration. Tail unicolored brownish, 
with small scales, covered with blackish hairs becoming 
progressively longer toward tip. Hindfeet short and broad, 

Map 306    Selected localities for Rhagomys longilingua (●). Contour line = 
2,000 m.
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the following account is drawn from the author’s revision 
of the genus (Tribe 1996), which deals with morphology 
and distribution in greater detail.

Adult Rhipidomys vary in size from roughly that of a 
 house mouse (Mus musculus) to that of a black rat (Rattus 
rattus), with known adult head and body lengths ranging 
from less than 90 mm to over 210 mm, and mass from under 
30 g to nearly 200 g. Several aspects of their morphology 
are associated with their arboreal habits (Rivas- Rodríguez 
et al. 2010). These animals have large, protruding eyes 
and long, stiff mystacial vibrissae, extending well beyond 
the pinnae when pressed back against the head. The long 
tail (observed range: 93– 180% of head and body length) 
is covered with short, stiff hairs and tipped with a distinct, 
often long, pencil. The broad hindfeet have relatively short 
metatarsals and long digits; digits I and V are longer than 
those of most other sigmodontine rodents. Digit V is partly 
opposable. There are six large plantar pads on each hind-
foot, the hypothenar lying very close to the 4th interdigital. 
The dorsal surface of the metatarsus is covered along its 
midline by a narrow or broad dark patch, which may be 
distinctly or diffusely outlined. Female Rhipidomys have six 
mammae, in inguinal, abdominal, and thoracic positions 
(terminology according to Pacheco 2003). In lowland and 
lower montane forms, the adult body pelage is short and 
moderately fi ne to medium- coarse in texture; usually sleek, 
but short, woolly, juvenile- like fur is retained ventrally in 
many adult Rhipidomys leucodactylus and some other spe-
cies. At higher elevations (above 1,500 to 2,000 m), the pel-
age tends to be fi ner and longer, but not to the extremes 
found in certain Thomasomys species or in phyllotines, and 
juveniles at those elevations tend to resemble adults. Dorsal 
color ranges from a fairly bright reddish- orange to a duller 
grayish- brown agouti; ventral color is white to pale yellow, 
sometimes suffused with orange. Rhipidomys macconnelli 
is exceptional in its generally chocolate- brown dorsum and 
grayish venter.

Sexual dimorphism in skull dimensions is negligible in 
most Rhipidomys but can be apparent in the larger species, 
in which males may be 2– 3% larger than females on aver-
age. Skulls range from about 26– 46 mm in occipitonasal 
length. In dorsal view, skulls have a short, blunt rostrum 
and shallow zygomatic notches. The zygomatic arches are 
not greatly bowed and are broadest across their squamosal 
roots (sometimes across the jugals in older specimens). The 
squared or beaded supraorbital margins, which may or may 
not form the broadest part of the interorbital region, di-
verge posterolaterally and continue as parietal ridges across 
the large, oval braincase. The braincase profi le is domed 
in smaller species, becoming fl atter in adult specimens of 
larger species. The interparietal bone is long (in the sag-
ittal plane), usually exceeding 40% of its width. A  robust 

Testoni et al. (2010) described the karyotype of R. rufe-
scens from Santa Catarina state with a 2n = 36, FN = 50, 
including GTG, CBG, Ag- NOR, and CMA(3)/DAPI band-
ing profi les. Both X and Y chromosomes are acrocentric.

Genus Rhipidomys Tschudi, 1845
Christopher J. Tribe

Known in En glish as South American climbing mice and 
rats, and generally as ratos arborícolas (“tree rats”) in Por-
tuguese and ratas arborícolas in Spanish, species of Rhipi-
domys are found in forested habitats throughout most of 
tropical South America. The range of the genus extends 
from nearly 12°N on the Paraguaná peninsula in north-
ern Venezuela, to 25°S in Salta province in northwestern 
Argentina and 24°S in Canindeyú department in eastern 
Paraguay and São Paulo state in southeastern Brazil. It also 
occurs in eastern Panamá and on certain offshore islands, 
including Trinidad. Within these latitudes it occupies habi-
tats ranging from lowland rainforest to forest- páramo eco-
tones at over 3,000 m; no representatives have been found 
in the arid coastal regions of Peru and Chile, or in the cold, 
treeless zones of the high Andes. Individuals of several spe-
cies have been caught in the roofs of buildings. Much of 

Map 307    Selected localities for Rhagomys rufescens (●) and Rhagomys sp. 
( ; see Percequillo, Tirelli et al. 2011).
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of the 2nd thoracic vertebra is only slightly elongated. The 
entepicondylar and supratrochlear foramina of the humerus 
are absent (Pacheco 2003).

Rhipidomys species lack a gall bladder (Voss 1991a) and 
have a unilocular- hemiglandular stomach (Carleton 1973; 
Pacheco 2003). The glans penis has long, deep grooves on 
the dorsal and ventral surfaces; the lateral bacular mounds 
are triple- curved (except in R. macconnelli) and extend be-
yond the crater rim (Hooper and Musser 1964; Pacheco 
2003).

The known Rhipidomys karyotypes (all from the “leu-
codactylus” and “macconnelli” sections, see below) have 
a diploid number of 2n = 44, with the exception of those 
allocated herein to R. nitela (2n = 48 or 50). The num-
ber of autosomal arms for specimens with 2n = 44 dis-
plays a roughly bimodal distribution, some taxa cluster-
ing at FN = 46– 52 and others at FN = 70– 80, although a 
few intermediate numbers have been found: FN = 56 (A. 
L. G. Souza et al. 2007b), FN = 61 (M. J. de J. Silva and 
Yonenaga- Yassuda 1999), and FN = 64 (C. R. Bonvicino, 
pers. comm.). Rhipidomys nitela specimens have FN = 67– 
72. Thomazini (2009) listed the published karyotypes for 
the genus and added new data, and A. H. Carvalho et al. 
(2012) provided further discussion on comparative karyol-
ogy in the genus.

Morphologically and ecologically, species of Rhipido-
mys fall into three sections, within which there are few 
discrete morphological characters by which the constitu-
ent species may be distinguished from each other (Tribe 
1996; Pacheco 2003). (1) The “fulviventer” section con-
sists of montane forms from the cordilleras of Venezuela, 
Colombia, and southeastern Peru as well as the Guiana 
Shield. These have longer, softer, less agouti pelage extend-
ing over the ankles and wrists, and the juvenile pelage re-
sembles that of the adults. Their skulls are broader and 
more rounded, with less pronounced supraorbital- parietal 
ridges. They lack a protoloph and protostyle in M1, and 
m1 has a transverse lophid in the procingulid, anterior to 
the anterolophid. All member species except R. caucensis 
display the primitive carotid circulation pattern, with a 
large stapedial foramen and an internal groove across the 
squamosal and alisphenoid, leading to the “sphenofron-
tal” foramen in the alisphenoid- orbitosphenoid suture (the 
frontal is rarely involved) (Bugge 1970; pattern 1 of Voss 
1988). (2) The “leucodactylus” section, the most wide-
spread of the three, consists of lowland and lower mon-
tane species with short agouti adult pelage covering the 
ankles and wrists; the juvenile pelage is grayer and some-
what woolly. Their skulls are generally less rounded than 
those in the “fulviventer” section, and their carotid circu-
lation pattern is derived, with a small stapedial foramen, 
no internal groove across the squamosal and alisphenoid, 

hamular pro cess of the squamosal separates the short 
postglenoid foramen from the subsquamosal fenestra, the 
dorsal margin of which is lower than the squamosal root 
of the zygomatic arch. Ventrally, the skull has relatively 
long incisive foramina, which may just reach the level of 
the M1s. The short palatal bridge does not extend beyond 
the M3s; its posterior margin is never concavely rounded 
but is roughly squared or biconcave with a small, caudally 
projecting median pro cess. Small posterolateral palatal pits 
fl ank the anterior part of the mesopterygoid fossa. The 
parapterygoid fossae are triangular and generally shal-
low. Dorsal to them, an alisphenoid strut separates the 
buccinator- masticatory foramen from the foramen ovale 
accessorium. The bony roof of the mesopterygoid fossa is 
usually complete, but in some specimens it may be pierced 
by short, narrow sphenopalatine vacuities. The relatively 
small auditory bullae are suspended anteriorly by contact 
between the posterior suspensory pro cess of the squamo-
sal and the tegmen tympani, which also partly occludes 
the postglenoid foramen and sometimes even the subs-
quamosal fenestra. The mandible is neither very slender 
nor very robust. Relative to the molar occlusal plane, the 
condyloid pro cess rises somewhat higher than the small, 
slightly falciform coronoid pro cess, and extends posteri-
orly about as much as the angular pro cess, or sometimes 
a little more.

The upper incisors are slightly opisthodont. The molars 
are pentalophodont, with distinct mesoloph(id)s on M1/m1 
and M2/m2, and brachydont, with clearly separated main 
cusps. The upper molars each have three roots, the lowers 
two, although M1/m1 sometimes exhibit a small accessory 
root. The anterocone of M1 consists of two subequal co-
nules only slightly smaller than the main cusps. An antero-
median style may be present. The principal cusps of M1 and 
M2 are arranged in opposite, rather than alternate, pairs. 
The lingual cusps are fl at even when unworn, their occlu-
sal surfaces lying at a shallow angle to the occlusal plane, 
and are triangular in occlusal view; they are separated by 
broad hypofl exi and interdental notches. The labial cusps 
are sugarloaf- shaped when unworn, with rounded cross- 
sections in the occlusal plane. The parafl exus and metafl exus 
each describe a quarter- circle around their respective cusps, 
and are blocked at their outer (labial) ends by a cingular 
ridge that connects the labial cusps and styles. The lingual 
ends of the lower molar fl exids are similarly obstructed. A 
distinct anterolabial cingulid is present on m2 and m3.

Axial skeletal counts include 7 cervical, 19 thoracolum-
bar, 4 sacral and 35– 44 caudal vertebrae, and 12 or 13 pairs 
of ribs. The fi rst ribs articulate with the transverse pro cesses 
of the 7th cervical and 1st thoracic vertebrae, while the 
transverse pro cesses of the 6th and sometimes the 5th cer-
vical vertebrae buttress those of the 7th. The neural spine 
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units, and in some cases there is apparently greater individ-
ual and geographic variation within species than phyloge-
ne tically informative variation among them (Tribe 1996). 
The uncertainty of specimen allocation based solely on 
morphological evidence is refl ected in the key to species 
given below. The limited but rapidly increasing amount of 
karyotype and molecular data, so far available mainly for 
Brazilian forms, has proven invaluable for distinguishing 
certain taxa and allying others, often in unexpected ways 
(e.g., Zanchin, Langguth, and Mattevi 1992; Andrades- 
Miranda, Oliveira et al. 2002; L. P. Costa 2003; B. M. de A. 
Costa 2007; Thomazini 2009; A. H. Carvalho et al. 2012). 
Indeed, three new species  were described in 2011 alone 
based on the combination of renewed fi eldwork coupled 
with molecular and karyotypic data (R. G. Rocha, Costa, 
and Costa 2011; B. M. de A. Costa et al. 2011). Both of 
these works also identifi ed an apparently undescribed spe-
cies from central Brazil allied to R. cariri on the basis of 
molecular data (which they respectively referred to as “R. 
sp. 1” and “Rhipidomys sp.,” both citing UFMG 2934 as 
a member). Clearly, much more work in these fi elds, par-
ticularly analyses that indisputably link molecular evidence 
to both karyotypes and morphology, is needed to test the 
hypotheses of species distinction and specimen allocation 
presented  here.

synonyms:
Mus: Lund, 1840a:24 [1841b:240]; part (description of mas-

tacalis); not Mus Linnaeus.
Rhipidomys Tschudi, 1843:252; nomen nudum.
Rhipidomys Tschudi, 1844:16; nomen nudum.
Rhipidomys Tschudi, 1845:183; as subgenus of Hespero-

mys; type species Hesperomys leucodactylus Tschudi, by 
monotypy.

Hesperomys: Wagner, 1845:147; part (description of leu-
codactylus [= Rhipidomys micrurus P. Gervais]); not Hes-
peromys Water house.

Calomys: Burmeister, 1855a:7; as subgenus of Hespero-
mys; part (listing of mystacalis [= Rhipidomys mastacalis 
Lund]); not Calomys Water house.

Holochilus: Giebel, 1855:542; as subgenus of Hesperomys; 
part (listing of mystacalis [= Rhipidomys mastacalis 
Lund]); not Holochilus Brandt.

Myoxomys Tomes, 1861 [1862]:284; as subgenus of Hes-
peromys; type species [Hesperomys ([Myoxomys])] sal-
vini Tomes, a ju nior synonym of Nyctomys sumichrasti 
(de Saussure, 1860), designated by Hunt, Morris, and Best 
2004:1; included species: salvini, latimanus (a Rhipido-
mys), and bicolor (an Oecomys).

Nyctomys: Fitzinger, 1867b:88; part (listing of mastacalis 
and leucodactylus); not Nyctomys de Saussure.

Cricetus (Rhipidomys): Thomas, 1888b:133; name combi-
nation.

and no sphenofrontal foramen (pattern 3 of Voss 1988). 
A protoloph and protostyle are generally present in M1, 
as is a transverse lophid in the procingulid of m1. (3) The 
third section comprises only Rhipidomys macconnelli, 
from the sandstone inselbergs (tepuis) of the Guiana shield. 
This species is less specialized for arboreal life, as refl ected 
in its longer and narrower metatarsi, its slightly smaller 
and more separate plantar pads, and its lack of body fur 
on ankles and wrists. Its long, soft dorsal pelage is dark 
chocolate- brown, while ventrally the cream or buffy tips of 
the hairs do not disguise their dark gray bases. Rhipidomys 
macconnelli resembles members of the “leucodactylus” 
section in its skull morphology and its derived carotid cir-
culation pattern (Bugge 1970; pattern 3 of Voss 1988 [not 
pattern 1 as misstated by Voss et al. 2001:125– 126]). A 
protoloph and protostyle are present in M1, and, uniquely, 
m1 lacks a transverse lophid in the procingulid, anterior to 
the anterolophid.

A cladistic analysis of morphological characters in thom-
asomyine rodents, including seven species of Rhipidomys 
representing all three sections of the genus, found a mono-
phyletic Rhipidomys but provided no intrageneric resolu-
tion, apart from a close relationship between R. fulviventer 
and R. caucensis (Pacheco 2003). Another analysis using 
only a limited subset of the same character data yielded 
a highly paraphyletic basal arrangement of these Rhipido-
mys species with respect to Thomasomys and other genera, 
but this phylogeny had poor jackknife and bootstrap sup-
port values (Salazar- Bravo and Yates 2007). In a molecu-
lar analysis of sigmodontine rodents based on the mtDNA 
cytochrome-b gene, six species drawn from all three sec-
tions of Rhipidomys formed a single clade, within which 
R. wetzeli (of the “fulviventer” section) was the most basal 
branch, followed by R. macconnelli as the sister taxon to a 
subclade comprising four members of the “leucodactylus” 
section (M. F. Smith and Patton 1999). A constrained mo-
lecular clock based on cytochrome-b sequences suggested 
that the three sections split apart over 6 million years ago 
(L. P. Costa 2003). Parasitological evidence also suggests 
some unity of the genus: the anopluran louse Hoplopleura 
angulata Ferris, 1921, described from Rhipidomys venezu-
elae, has also been reported on seven other Rhipidomys 
species from all three sections of the genus, but otherwise 
only on Thomasomys cinereus (see Durden and Musser 
1994). Should future studies demonstrate the monophyly 
of each of these three sections diagnosed, it would be ap-
propriate to grant them subgeneric status within a mono-
phyletic Rhipidomys. No genus- group names are currently 
available for either the “fulviventer” or the “macconnelli” 
sections.

The morphological variation exhibited by Rhipidomys 
specimens is not easily arranged into discrete species- level 
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available according to Article 10.1.1 of the Code, on in-
terrupted publication. These names become available only 
from page 183 of the Fauna peruana, published in 1845. 
 Here Tschudi fi rst briefl y defi nes the subgenus—“Subgenus 
RHIPIDOMYS. Wagn. Cauda corpore longior apice peni-
cillata” (tail longer than body, with tufted tip)— and then 
defi nes and describes the species H. leucodactylus at length. 
The animal is also fi gured in an engraving (plate XIII, Fig. 
2; i.e., the left- hand rodent illustrated).

KEY TO THE SPECIES OF RHIPIDOMYS:
1. Adult dorsal pelage dark chocolate brown, never yel-

lowish agouti; ventral pelage with cream or buffy tips 
not disguising long, dark gray hair bases; tail bicolored, 
with the ventral surface paler than the dorsal throughout 
most of its length; heel and wrist bare, not fur covered; 
hind foot relatively narrow, with long metatarsus; lat-
eral extension of parietal bone (lateral to parietal ridge) 
variable in shape but usually much narrower posteriorly; 
m1 procingulid lacking transverse lophid anterior to the 
anterolophid; lateral bacular mounds of phallus simple, 
not complexly curved (Pacheco 2003)  . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .Rhipidomys macconnelli

1′. Adult dorsal pelage from reddish orange to yellowish 
gray agouti, not chocolate brown; ventral pelage ap-
pearing white, cream, or pale orange when unruffl ed, 
with or without gray hair bases; tail unicolored, or if 
paler ventrally then only in proximal one- third; heel 
and wrist well furred; hindfoot broad with short meta-
tarsus; lateral extension of parietal bone (lateral to pa-
rietal ridge) approximately rectangular or only slightly 
narrower posteriorly; m1 procingulid displaying one 
or two transverse lophids anterior to the anterolophid; 
lateral bacular mounds of phallus “triple curved” (Pa-
checo 2003)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. Pelage soft, long (body hairs 8– 14 mm on mid- dorsum, 
6– 9 mm midventer, guard hairs 2– 5 mm longer); dor-
sally bright reddish- orange; ventrally gray based, even 
on throat; juvenile pelage similar to adult in texture and 
color, though less bright; ears darker than dorsal pelage; 
skull with broad braincase; interorbital region rounded, 
narrowest in the middle, with squared or beaded su-
praorbital margins diverging rearward; these continue 
as weak parietal ridges curving around the braincase; 
carotid circulation pattern primitive or derived; proto-
style and protoloph absent on M1; protofl exus absent 
on M2  . . . . . . . . . . . . . . . . . . (“fulviventer” section) 3

2′. Pelage coarser, short (body hairs typically 5– 8 mm on 
mid- dorsum, 3– 5 mm midventer, guard hairs 2– 5 mm 
longer), though rather longer in highland specimens; 
dorsal pelage brownish- gray to yellowish- gray agouti, 
occasionally redder; throat and (usually) medial abdo-

Rhipidomys: Winge, 1887 [1888]:54; raised to rank of 
genus.

Tylomys: J. A. Allen and Chapman, 1893:211; part (descrip-
tion of couesi); not Tylomys Peters.

Rhipodomys J. A. Allen, 1899b:206; incorrect subsequent 
spelling of Rhipidomys Tschudi.

Oryzomys: J. A. Allen, 1899b:211; part (description of 
tenuicauda); not Oryzomys Baird.

Oecomys: J. A. Allen, 1916c:525; part (description of emil-
iae); not Oecomys Thomas.

Thomasomys: Thomas, 1917d:196; part (listing of macco-
nnelli); not Thomasomys Coues.

Rhipidomus Hopkins, 1949:470; incorrect subsequent spell-
ing of Rhipidomys Tschudi.

Rhidomys Vorontsov, 1959:135; incorrect subsequent spell-
ing of Rhipidomys Tschudi.

Phipidomys Cabrera, 1961:423; incorrect subsequent spell-
ing of Rhipidomys Tschudi.

Rhipdomys Saunders, 1975:85; incorrect subsequent spell-
ing of Rhipidomys Tschudi.

Rhipodmys Saunders, 1975:85; incorrect subsequent spell-
ing of Rhipidomys Tschudi.

Rhyppidomis Guitton, Araújo Filho, and Sherlock, 1986: 
233; incorrect subsequent spelling of Rhipidomys Tschudi.

Rhidpidomys Stallings, 1989:187; incorrect subsequent spell-
ing of Rhipidomys Tschudi.

Ripidomys Stallings, 1989:190; incorrect subsequent spell-
ing of Rhipidomys Tschudi.
remarks :  There has been some confusion regarding 

the year in which the name Rhipidomys Tschudi became 
available. Tschudi fi rst published it in December 1843 
(Sherborn 1922:cxxiv) in his article “Mammalium con-
spectus” (p. 252), as a subgenus of Hesperomys Water-
house: “2. Subg. Rhipidomys. Wagn. in litt. 1844. Tsch.,” 
below which he listed the only included species: “87. 1. 
H. leucodactylus. Tsch. Fauna peruan. cum fi g.” The refer-
ence was to his Untersuchungen über die Fauna peruana, 
published in parts between 1844 and 1846. However, the 
part of the latter work in which he described Hesperomys 
leucodactylus appeared only in 1845 (Sherborn 1922). 
Because the “Mammalium conspectus” contained neither 
description nor defi nition of the species, nor a reference to 
a previously published description or defi nition, the spe-
cies name leucodactylus as used therein is not available 
(ICZN 1999:Art. 12). Consequently, because the subgen-
eric name Rhipidomys as used in Tschudi’s “Mammalium 
conspectus” was not accompanied by a defi nition, a de-
scription, or an available species- group name, it too is not 
available from that work under the terms of Article 12. On 
page 16 of the fi rst part of the Fauna peruana, published 
in 1844, the names Rhipidomys and H. leucodactylus are 
again listed without defi nition, and are therefore also not 
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and body; relatively broad skull; supraorbital ridges 
only slightly developed; upper molar row averaging 
5.25 mm (range: 5.0– 5.4 mm), rather large in compari-
son with skull length; found in SW Colombia (Western 
and Central Cordilleras) . . . . . . . . . Rhipidomys similis

8′. Dorsal pelage bright chestnut brown; ventral pelage 
with white or cream tips; tail slightly longer than head 
and body; skull of average breadth; supraorbital ridges 
a little more developed than in (8); upper molar row av-
eraging 4.95 mm (range: 4.8– 5.2 mm), average in com-
parison with skull length; found in the mountains of 
northwestern and northern Venezuela  . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Rhipidomys venustus

9. Size large; upper molar row >5.4 mm (>5.0 mm in 
Peru; >5.6 mm in Venezuela; >5.9 mm in eastern 
and southern Brazil and Paraguay); adult occipito-
nasal length >35 mm (>33 mm in Argentina and Bo-
livia; >36 mm in northern Colombia and Venezuela; 
>39 mm in Brazil); adult hindfoot length (with claw) 
≥28 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

9′. Size generally smaller; upper molar row and occipito-
nasal lengths smaller than in couplet 9; adult hindfoot 
length (with claw) ≤30 mm (≤32 in the southern Atlan-
tic Forest) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

10. Tail abundantly furred distally, with long, bushy pencil 
(extending >15 mm beyond tail tip); adult body pelage 
sleek or somewhat woolly, especially ventrally; size large 
to very large; upper molar row 6.2– 7.2 mm (>5.8 mm in 
the Brazilian and Ec ua dor ian Amazon); skull large, ro-
bust, with well- developed supraorbital ridges . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .Rhipidomys leucodactylus

10′. Tail less well furred, with shorter, sparser pencil 
(<15 mm beyond tail tip); adult body pelage sleek or 
somewhat woolly; size moderate to very large; upper 
molar row 5.0– 6.6 mm; skull moderate to large; supra-
orbital ridges well developed or not  . . . . . . . . . . . . . 11

11. Adult body pelage somewhat woolly; moderate size; 
adult hindfoot length (with claw) 28– 30 mm; skull with 
broad interorbit; upper molar row 5.0– 5.8 mm; found 
in eastern Andean valleys of Peru . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .Rhipidomys modicus

11′. Adult body pelage sleek; moderate to very large size; 
skull with medium to narrow interorbit; adult hindfoot 
length (with claw) usually ≥30 mm . . . . . . . . . . . . . . 12

12. Skull long and rather narrow, with shallow, fl attened 
braincase and well- developed supraorbital ridges . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Rhipidomys couesi

12′. Skull with slightly broader and more infl ated braincase; 
supraorbital ridges well developed or not. . . . . . . . . . 13

13. Adult hindfoot length usually ≤33 mm; skull with nar-
row interorbit ranging from hourglass in shape with 
very slight supraorbital ridges in northwestern Bolivia 

men covered with white or cream hairs without gray 
bases; juvenile pelage gray and woolly in texture; ear 
color paler than, similar to, or occasionally darker than 
dorsal pelage; interorbital region of skull waisted anteri-
orly, with beaded or slightly ledged supraorbital margins 
diverging rearward; these continue as evident parietal 
ridges crossing the sides of the braincase in a straighter 
line; carotid circulation pattern derived (small stapedial 
foramen and no internal squamosal- alisphenoid groove 
or sphenofrontal foramen: carotid arterial pattern 3; 
Voss 1988); protostyle and (usually) protoloph present 
on M1; protofl exus usually present on M2. . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . (“leucodactylus” section) 9

3. Derived carotid circulation pattern, with small stapedial 
foramen and no internal squamosal- alisphenoid groove 
or sphenofrontal foramen (carotid arterial pattern 3; 
Voss 1988); body size very small (adult head and body 
length usually <110 mm); upper molar row <4.5 mm  . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Rhipidomys caucensis

3′. Primitive carotid circulation pattern, with large sta-
pedial foramen and evident internal squamosal- 
alisphenoid groove and sphenofrontal foramen (carotid 
arterial pattern 1; Voss 1988); body size from very small 
through very large; upper molar row 3.5– 6.5 mm. . . . 4

4.  Body size very small (adult head and body length usu-
ally <105 mm); upper molar row <4.0 mm; tip of paroc-
cipital pro cess bifurcated  . . . . . . . .Rhipidomys wetzeli

4′. Body size larger (adult head and body length usually 
>105 mm); upper molar row >4.1 mm; tip of paroccipi-
tal pro cess not distinctly bifurcated  . . . . . . . . . . . . . . 5

5.  Body size large (adult head and body length >150 mm); 
tail very long (>190 mm); upper molar row >6 mm . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . Rhipidomys ochrogaster

5′. Body size smaller (adult head and body length usu-
ally <150 mm); tail length < 200 mm; upper molar row 
<6 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

6.  Body size small to medium (adult head and body length 
<130 mm); upper molar row <4.7 mm in Venezuela or 
<5.0 mm in Colombia . . . . . . . . . . . . . . . . . . . . . . . . . 7

6′. Body size medium to moderately large (adult head 
and body length usually >125 mm); upper molar row 
>4.7 mm in Venezuela or >5.0 mm in Colombia  . . . . . 8

7. Dorsal pelage bright chestnut or orange- brown; ventral 
pelage with cream hair tips; 1– 2 pairs of palatal foram-
ina; found in NE Venezuela (Serranía de Turimiquire)  .  
. . . . . . . . . . . . . . . . . . . . . . . . .Rhipidomys tenuicauda

7′. Dorsal pelage duller chestnut brown; ventral pelage 
with orange suffusion; two or more pairs of palatal fo-
ramina; found in Eastern Cordillera of Andes. . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .Rhipidomys fulviventer

8. Dorsal pelage reddish to orangey brown; ventral pelage 
with cream or orange tips; tail much longer than head 
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beading) to constricted anteriorly with beaded edges; 
molars variable, small to moderately large  . . . . . . . . 19

18. Tail pencil short, <8 mm; skull small, mean occipitona-
sal length <32 mm; supraorbital region rounded, with-
out beading. . . . . . . . . . . . . . . . . . . . Rhipidomys tribei

18′. Tail pencil medium to long, >10 mm; skull moderate, 
mean occipitonasal length >33 mm; supraorbital region 
with moderately developed beading  . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Rhipidomys ipukensis

19. Interorbital region hourglass in shape (constricted cen-
trally), with slight or no supraorbital beading (rather 
more prominent in Mato Grosso do Sul and Paraguay); 
braincase rounded and slightly infl ated; incisive foram-
ina bullet shaped. . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

19′. Interorbital region constricted anteriorly, with moder-
ate to prominent supraorbital beading; braincase nar-
rower and fl atter, especially in older and larger speci-
mens; incisive foramina elliptical to diamond shaped . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

20. Tail proportionally medium to long, mean 124% of 
head and body length (range: 107– 148%); tail pencil 
short to moderate, ≤10 mm in length; dorsal pelage yel-
lowish brown to dark reddish brown; braincase and 
interorbit broad; supraorbital edges with slight bead-
ing; molars medium size, mean toothrow length 5.2 mm 
(range: 4.9– 5.4 mm)  . . . . . . . . . . . . . Rhipidomys itoan

20′. Tail proportionally short, mean 113% of head and 
body length (range: 96– 133%, longer in some eastern 
populations); tail pencil short to moderate 5– 15 mm 
(sometimes longer in southwestern population, i.e., Mato 
Grosso do Sul and Paraguay); dorsal pelage dull, reddish 
gray- brown; braincase average breadth; interorbit nar-
row;  supraorbital region rounded, without beading, or 
beaded in southwestern population; molars medium to 
large, mean toothrow length 5.1 mm (range: 4.8– 5.5 mm) 
in central and eastern Brazil, and 5.6 mm (range: 5.3– 
5.9 mm) in southwestern population  . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . Rhipidomys macrurus

21. Body size moderate to large (adult head and body length 
range: 120– 190 mm); dorsal color yellowish- gray brown 
with conspicuous agouti effect; skull larger and more ro-
bust than in other eastern Brazilian species (mean occipi-
tonasal length 35.5 mm, range: 33.6– 36.7 mm); interor-
bit rather narrow, occiput broad; palatal bridge shorter 
than upper toothrow; bullae large for the genus; molars 
moderate in size (mean upper toothrow length 5.3 mm, 
range: 5.0– 5.7 mm). . . .  . . . .  ... . . . . .Rhipidomys cariri

21′. Body size moderate (adult head and body length 105– 
160 mm); dorsal color gray- brown or more intense 
reddish brown; interorbit broad; palatal bridge often 
longer than upper toothrow; bullae moderate in size; 
average toothrow length smaller than in (21) . . . . . . 22

to more angular with moderate supraorbital ridges in 
southern Bolivia and Argentina; upper molar row usu-
ally ≤6.0 mm. . . . . . . . . . . . . . . . Rhipidomys austrinus

13′. Adult hindfoot length usually ≥33 mm, sometimes 
shorter especially in northwestern Bolivia; skull with 
somewhat broader interorbit and moderate supraor-
bital ridges, more developed in northwestern Bolivia; 
upper molar row usually ≥5.9 mm  . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .Rhipidomys gardneri

14. Combination of small size and small molars; adult 
hind foot length (with claw) ≤28 mm; adult occipito-
nasal length ≤32 mm (occasionally up to 34 mm in Es-
tado Bolívar, Venezuela); upper molar row ≤4.7 mm 
(≤4.9 mm in northern Estado Bolívar); tail with distinct 
pencil; karyotype 2n = 48 or 50; found north of the Am-
azon and east of the Orinoco and Negro or in Trinidad 
and Tobago. . . . . . . . . . . . . . . . . . . .Rhipidomys nitela

14′. Size small to large; adult hindfoot length (with claw) 
usually ≥25 mm; karyotype 2n = 44; found outside of 
the region described in (14)  . . . . . . . . . . . . . . . . . . . 15

15. Dorsal pelage usually bright orange- brown (duller, 
more olive- brown in Huila, Colombia); ears small; 
hindfoot usually rather slender (broader in northern 
Peru and eastern Panama), with narrow, dark meta-
tarsal patch; dark tail with pencil of medium length 
(usually ca. 10 mm, shorter in Huila); skull moderate 
to slender with straight supraorbital ridges; found in 
northern Andean foothills and valleys and in extreme 
eastern Panama. . . . . . . . . . . . . Rhipidomys latimanus

15′. Dorsal pelage redder or grayer; hindfoot usually 
broader, with variable metatarsal patch; skull usually 
broader; tail pencil short to moderate. . . . . . . . . . . . 16

16. Dorsal pelage varying from rich reddish brown (in 
mesic areas) to duller yellowish brown (in more arid 
areas); ears large; hindfoot with proportionately short 
digits and faint, indistinctly outlined metatarsal patch; 
tail usually medium brown with short pencil (usually 
≤6 mm); skull elongated and becoming fl attened with 
age; braincase not infl ated; found in northern Colombia 
and northern Venezuela  . . . . . .Rhipidomys venezuelae

16′. Combination of characters not as in (16); found south 
of the Amazon in Brazil and eastern Paraguay. . . . . . 17

17. Body size small (mean head and body length ≤120 mm, 
maximum <140 mm); dorsal pelage yellowish to orange 
brown or gray brown; interorbital region constricted 
anteriorly, with or without supraorbital beading; molars 
small to medium (mean upper molar row 4.7– 4.8 mm, 
range: 4.5– 5.0 mm). . . . . . . . . . . . . . . . . . . . . . . . . . 18

17′. Body size larger (mean head and body length >130 mm, 
maximum >150 mm); dorsal pelage color ranges from 
gray- brown to yellowish or reddish brown; interorbital 
region from hourglass in shape with rounded sides (no 
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description:  Size moderate to large (head and body 
length up to 170 mm) with soft and dense grayish- brown 
to bright orange- brown agouti dorsal pelage and sharp lat-
eral transition line; ventral pelage also soft with creamy 
white tips and medium to dark gray hair bases. Hindfeet 
medium to large (28– 33 mm in length), broad, with dis-
tinctly outlined dark patch extending to bases of digits 
II to V (less distinct and more extensive in northwestern 
samples). Tail long (110– 135% of head and body length), 
medium to dark brown, with short hairs on shaft and short 
to medium terminal pencil. Ears large and oval. Skull 
moderate in size and robustness, with short, deep rostrum 
that does not taper greatly; nasals narrow sharply behind 
tips, then taper gently to their posterior ends; interorbital 
region narrow, either hourglass in shape with squared 
edges or waisted anteriorly with slightly raised supraor-
bital ridges; braincase rather fl attened or only very slightly 
infl ated; auditory bullae prominent; carotid circulation 
pattern derived (small stapedial foramen, no squamosal- 
alisphenoid groove, no sphenofrontal foramen); molars 
generally large compared with skull length, with maxillary 
toothrow length ranging from 5.3– 6.3 mm. See Massoia 
(1989) for further details of skull, and Carrizo and Díaz 
(2011) for comparison of postcranial skeleton with that of 
Graomys griseofl avus.

distribution:  Rhipidomys austrinus occurs in the 
eastern Andean foothills and valleys and adjacent forested 
plains at elevations from 360 to 2,000 m, from southern 
Salta province, Argentina, northward to Santa Cruz de-
partment, Bolivia; farther northwest in La Paz department 
it has been found in the same valley system as R. gardneri, 
but at higher elevations (1,500 to 1,770 m).

selected localit ies  (Map 308): ARGENTINA: 
Jujuy, Cerro Calilegua (Olrog 1979); Salta, Aguaray (Ojeda 
and Mares 1989), Anta, Parque Nacional El Rey ( Jayat, 
Ortiz, Teta et al. 2006), Río de las Conchas, 5.7 km W 
of Metán (Carrizo and Díaz 2011). BOLIVIA: Chuqui-
saca, Cerro Bufete (Emmons 1997b), Porvenir (AMNH 
262259); La Paz, Pitiguaya (AMNH 72632); Santa Cruz, 
Ingenio Mora, 7 km E and 3 km N (AMNH 247782), Río 
Ariruma, 7 km by road SE of Ariruma (AMNH 264199); 
Tarija, Cuyambuyo, 4 km N by road, Fábrica de Papel, Río 
Sidras (UMMZ 155864).

subspecies :  Rhipidomys austrinus is monotypic.
natural history:  Rhipidomys austrinus occurs in 

the densely forested valleys of the Yungas on the eastern 
Andean slopes. For example, the collecting locality at Villa 
Montes (8 km S, 10 km E), Tarija department, Bolivia, 
467 m, was described on the specimen tag as “E. bank 
Río Pilcomayo. Habitat: dense forest 15 m height, dense 
understory of 6 m shrubs, 86% ground cover of forbs, 
grasses and bromeliads.” At the southern limit of its range 

22. Dorsal color dull grayish brown; skull slightly smaller 
on average, mean occipitonasal length 33.3 mm (ob-
served range: 28.2– 36.9 mm); molars rather small, up-
per toothrow rarely exceeding 5 mm (mean 4.8 mm, 
range: 4.5– 5.1 mm); hypocone of upper M3 usually 
greatly reduced; karyotype with low FN = 46– 52  . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .Rhipidomys emiliae

22′. Dorsal color grayish brown to reddish brown; skull 
slightly larger on average, mean occipitonasal length 
34.2 mm (observed range: 29.8– 38.5 mm); molars a 
little larger than (22) (mean upper toothrow length 
5.0 mm, range: 4.6– 5.5 mm); hypocone of upper M3 
slightly reduced; karyotype with high FN = 70– 80  . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Rhipidomys mastacalis
Although the species of Rhipidomys are treated alpha-

betically in the accounts that follow, their membership in the 
three sections recognized herein is as follows: (1) “fulviven-
ter” section, including R. caucensis, R. fulviventer, R. ochro-
gaster, R. similis, R. tenuicauda, R. venustus, and R. wetzeli; 
(2) “leucodactylus” section, including R. austrinus, R. cariri, 
R. couesi, R. emiliae, R. gardneri, R. itoan, R. ipukensis, R. 
latimanus, R. leucodactylus, R. macrurus, R. mastacalis, 
R. modicus, R. nitela, R. tribei, and R. venezuelae; and (3) 
“macconnelli” section, including only R. macconnelli. The 
majority of these assignments follow Tribe (1996); of the fi ve 
species described since then, only R. ipukensis was explicitly 
assigned by its authors (R. G. Rocha, Costa, and Costa 2011) 
to the “leucodactylus” section. Although Patton et al. (2000), 
Tribe (2005), and B. M. de A. Costa et al. (2011) made no 
such assignments for R. gardneri, R. cariri, R. itoan, or R. tri-
bei, each of these species are best considered part of the same 
section based both on the diagnostic characters mentioned 
herein and on their phyloge ne tic linkage to other species in 
that complex. It remains for future analyses of morphological 
or molecular characters, or both, to determine whether these 
sections refl ect true phyloge ne tic relationships.

Rhipidomys austrinus Thomas, 1921
Southern Andean Rhipidomys

synonyms:
Rhipidomys austrinus Thomas, 1921d:183; type locality 

“Sierra de Santa Barbara, S.E. Jujuy [ . . .  ] Sunchal, 
1200 m,” Argentina.

Rhipidomys collinus Thomas, 1925b:578; type locality “Si-
erra Santa Rosa, 1000 m,” near Itaú, Tarija, Bolivia.

Rhipidomys leucodactylus austrinus: Cabrera, 1961:420; 
name combination.

Rhipidomys leucodactylus collinus: Cabrera, 1961:421; name 
combination.

Rhipidomys auritus M. M. Díaz, Braun, Mares, and Barquez, 
1997:8; incorrect subsequent spelling of Rhipidomys 
austrinus Thomas.
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description:  Moderate to large bodied, with adult 
head and body length usually 130– 160 mm (observed 
range: 120– 190 mm). Tail length equals 110– 140% of head 
and body length. Dorsal pelage yellowish gray brown, of-
ten somewhat grayer, sometimes redder, but always with 
conspicuous fl ecking from dark guard hairs and dark 
tips to body hairs; dorsal body hairs with mid- gray bases 
(about 62% of length), orange subterminal bands (about 
29%), and dark tip (8– 9%). Ventral pelage white or pale 
cream; some specimens with pale to mid- gray hair bases 
especially toward sides and occasionally across abdomen, 
as well as midline pectoral spot. Pelage texture slightly 
coarse and woolly, especially on ventral surface. Mysta-
cial vibrissae noticeably long and coarse. Tail uniformly 
colored, varying from pale to rather dark; caudal hairs 
are dark and short (1– 2 mm), especially along proximal 
half of tail, but may be longer at tip forming terminal 
tuft up to 15 mm in length. Hindfeet broad and relatively 
long compared with other species of similar size, averag-
ing 27– 30 mm (with claw). Dark patch on dorsal surface 
of metatarsals varies from narrow to broad, often poorly 
defi ned; ungual tufts usually about same length as claws. 
Ears seem larger than in other similar- sized Brazilian spe-
cies, but average only a millimeter longer. Mystacial vi-
brissae long (>50 mm) and coarse; genal and supraorbital 
vibrissae sparse.

Skull large (occipitonasal length averages 35.5 mm) and 
robust with well- developed, straight supraorbital ridges 
diverging from front of interorbital region; rostrum mod-
erately long and zygomatic plates broad, generally with 
shallow zygomatic notches visible in dorsal view; brain-
case large and angular rather than rounded, with broad 
occiput relative to greatest breadth across squamosals; 
lateral pro cess of parietal rectangular; hamular pro cess of 
squamosal long and almost horizontal; roughly elliptical 
incisive foramina terminate between anterior roots of M1s, 
while mesopterygoid fossa penetrates between posterior 
roots of M3s, making palatal bridge shorter than molar 
toothrow; sphenopalatine vacuities absent; auditory bul-
lae relatively large for genus and slightly infl ated; carotid 
circulation pattern derived (pattern 3 of Voss 1988), with 
small stapedial foramen, no translucent internal groove 
across the squamosal and alisphenoid, and no sphenofron-
tal foramen. Upper incisors robust and more opisthodont 
than in most other Rhipidomys; molars moderate in size 
but generally larger than in other eastern Brazilian species, 
with maxillary toothrow averaging 5.1– 5.5 mm in length; 
M1 and m1 both have well- defi ned anteromedian fl exus/
fl exid; oblique paralophules present in M1– M3; and M3 
not greatly reduced in size or occlusal structure.

distribution:  Rhipidomys cariri occurs in mesic 
enclaves surrounded by semiarid caatinga thorn scrub in 

in Argentina, R. austrinus inhabits lowland, montane, and 
transitional forests; Ojeda and Mares (1989) provide gen-
eral habitat information for that area. The two specimens 
from the Sierra Santa Bárbara, Sunchal, Jujuy, Argentina, 
 were collected in tall nut trees (nogales), and the two from 
the Chimasi Yungas, La Paz, Bolivia,  were found “in corn 
sack” (specimen tags).

remarks :  This member of the “leucodactylus” sec-
tion of Rhipidomys is the most southerly of the species 
that replace each other (with a certain amount of overlap) 
along the eastern Andean piedmont (from north to south: 
R. couesi, R. leucodactylus, R. modicus, R. gardneri, and 
R. austrinus). The name R. couesi has sometimes been mis-
applied to this species (e.g., Emmons and Feer 1990:184). 
Specimens from Pitiguaya are distinguished by their rather 
more slender, less robust skulls from those from Chijchi-
pani, some 800 to 900 m lower in the same valley,  here 
referred to R. gardneri. This distinction requires confi rma-
tion from molecular and karyotype evidence.

Rhipidomys cariri Tribe, 2005
Cairi Rhipidomys

synonyms:
Rhipidomys cariri Tribe, 2005:137; type locality “BRAZIL– 

CEARÁ: Crato (07°14′S 39°23′ W), Sítio Caiana.”
Rhipidomys cariri baturiteensis Tribe, 2005:141; type lo-

cality “BRAZIL– CEARÁ: Pacoti (04°13′S 38°56′ W), Sí-
tio Cebola.”

Map 308    Selected localities for Rhipidomys austrinus (●). Contour line = 
2,000 m.
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et al. 2011) and cytochrome oxidase I (Thomazini 2009) 
sequences place specimens of R. cariri from Crato (south-
ern Ceará) and Buíque (central Pernambuco) as the sister 
group to a clade containing certain specimens currently 
included in R. macrurus from central Bahia, eastern To-
cantins, northern Goiás, and northern and eastern Minas 
Gerais states. In view of this and the expansion of R. cariri 
to include specimens from Pernambuco and Bahia, the sub-
division of the species into the nominotypical subspecies 
and R. cariri baturiteensis, based on distinctions occurring 
solely within the state of Ceará (Tribe 2005), requires re-
evaluation. Together, the above- mentioned clade and R. 
cariri form the sister clade to R. macrurus (sensu stricto) 
(B. M. de A. Costa 2007; Thomazini 2009; B. M. de A. 
Costa et al. 2011). The karyotype of R. cariri from Crato 
(type locality) and Buíque is 2n = 44, FN = 50 (Thomazini 
2009; Geise, Paresque et al. 2010), whereas that of a speci-
men from Pacoti (type locality of R. cariri baturiteensis) is 
2n = 44, FN = 48 (M. J. de J. Silva et al. 2000a).

Rhipidomys caucensis J. A. Allen, 1913
Lesser Colombian Rhipidomys

synonym:
Rhipidomys caucensis J. A. Allen, 1913c:601; type locality 

“[Cerro] Munchique (altitude 8225 feet), Western Andes, 
Cauca, Colombia.”
description:  Very small (about 100 mm in head 

and body length) with bright orange- brown dorsal pelage 
and ventral pelage with cream or pale orange hair tips over 
dark- gray bases. Tail longer than head and body (130 mm), 
medium to dark brown in color, with hairs lengthening 
over the distal 25% and terminating in moderately long 
pencil (10– 15 mm). Ears very dark. Hindfeet short and 
proportionately narrower than in most other Rhipido-
mys species, with poorly defi ned dorsal dark patch that, 
nevertheless, contrasts sharply with pale digits. Skull with 
hourglass- shaped interorbit, very slight supraorbital ridges, 
globose braincase, and derived carotid circulation pattern 
(small stapedial foramen, no groove on the inner surface of 
the squamosal and alisphenoid, and no sphenofrontal fora-
men). Mandible with pronounced incisor root capsule. Mo-
lars small (maxillary toothrow length 3.8– 4.3 mm), even in 
comparison with skull length; fi rst two upper molars with 
strong oblique paralophules paralleling mesoloph; part of 
third upper molar posterior to hypofl exus greatly reduced 
in size.

distribution:  Rhipidomys caucensis is known 
from middle to high elevations in the Western Cordillera 
of Colombia (departments of Antioquia, Valle and Cauca) 
and, disjunctly, on the eastern fl anks of the Central Cordil-
lera at the head of the Magdalena valley (department of 
Huila) and in the department of Caldas.

northeastern Brazil, including the Serra de Baturité and 
Chapada do Araripe in Ceará state, the Parque Nacional 
do Catimbau in Pernambuco state, and the Morro do Cha-
péu in central Bahia state.

selected localit ies  (Map 309): BRAZIL: Bahia, 
Morro do Chapéu (MNRJ 67779); Ceará, Sítio Caiana, 
Crato (type locality of Rhipidomys cariri Tribe), Pacoti, 
Serra de Baturité (type locality of Rhipidomys cariri batu-
riteensis Tribe); Pernambuco, Buíque, Parque Nacional do 
Catimbau (Geise, Paresque et al. 2010).

subspecies :  See comment under Remarks.
natural history:  Rhipidomys cariri occurs within 

the semiarid Caatinga in isolated mesic forests (brejos), 
which are maintained by orographic rainfall (Andrade- 
Lima 1982). Individuals have been caught in forests, 
palms, and crops, particularly sugar cane and coffee. Two 
females from Pacoti each had four embryos in late July; six 
out of seven males captured between mid- August and early 
September had enlarged testes (Tribe 2005). The specimen 
from Buíque was captured in wet forest along a dry sea-
sonal riverbed within the Caatinga.

remarks :  Specimens of this recently described spe-
cies  were included in prior studies under a variety of dif-
ferent name combinations, such as Rhipidomys cearanus 
(Moojen 1943a:10), Holochilus sciureus (C. A. de Freitas 
1957:131), and Rhipidomys mastacalis (Mares, Willig et al. 
1981:84).

Rhipidomys cariri is a member of the “leucodactylus” 
section of the genus. Mitochondrial DNA studies using 
cytochrome-b (B. M. de A. Costa 2007; B. M. de A. Costa 

Map 309    Selected localities for Rhipidomys cariri ( ), Rhipidomys emiliae (●), 
and Rhipidomys ipukensis ( ).
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Rhipidomys couesi ( J. A. Allen and Chapman, 1893)
Coues’s Rhipidomys

synonyms:
Tylomys couesi J. A. Allen and Chapman, 1893:211; type 

locality “Princestown [i.e., Princes Town], Trinidad,” 
further restricted to “a point twelve miles north of the 
southern coast and seven miles southeast of Princestown” 
( J. A. Allen and Chapman 1893:203).

Rhipidomys couesi: J. A. Allen and Chapman, 1897a:18; fi rst 
use of current name combination.

Rhipidomys couesii Rendall, 1897:343; incorrect subsequent 
spelling of couesi J. A. Allen and Chapman.

Rhipidomys venezuelae cumananus Thomas, 1900c:271; 
type locality “Ipure, altitude 700 m,” Sucre, Venezuela.

Rhipidomys sclateri couesi: Cabrera, 1961:42; name com-
bination.

R[hipidomys]. sclateri cousei Furman and Tipton, 1961: 
192; incorrect subsequent spelling of couesi J. A. Allen 
and Chapman.
description:  Large to very large (head and body 

length 150– 210 mm) with yellowish to reddish brown agouti 
dorsal pelage, conspicuously fl ecked with dark brown or 
black guard hairs; ventral pelage white or creamy yellow, 
sometimes with rarely noticeable pale to medium gray hair 
bases; pelage moderately coarse and short. Tail relatively 
short (100– 120% of head and body length), unicolored, 
with rather large, dark scales and dark brown to reddish- 
brown hairs; well haired distally, terminating in pencil of 
hairs up to 20 mm in length. Hindfeet long (29– 32 mm with 
claw) and broad, with distinctly or indistinctly outlined dark 
patch that extends at least to bases of digits II to IV. Skull 
large, robust, and rather narrow for genus, with fl attened 
profi le such that interparietal nearly horizontal, especially in 
older specimens; supraorbital ridges well developed, usually 
straight and weakly divergent posteriorly; braincase nar-
row, not infl ated, with squamosals oriented dorsolaterally 
rather than laterally; auditory bullae small; carotid circula-
tion pattern is derived (stapedial foramen small, no internal 
squamosal- alisphenoid groove, no sphenofrontal foramen). 
Maxillary toothrow long for genus, ranging typically from 
5.6– 6.1 mm, but relatively short in comparison to skull 
length.

distribution:  Rhipidomys couesi is known from 
the island of Trinidad, the Venezuelan island of Margarita 
(Nueva Esparta state), the coastal region of Sucre, Anzo-
átegui, and Vargas states up to approximately 1,000 m el-
evation, the southeast- facing lower slopes of the Mérida 
Andes in Barinas state, and the foothills of the Eastern 
Cordillera near Villavicencio, Meta, Colombia. By extrap-
olation, it can be expected to occur throughout the narrow 
belt of lowland moist forest that borders the llanos along 
the southern and eastern foothills of the Venezuelan coastal 

selected localit ies  (Map 310): COLOMBIA: 
Antioquia, Páramo Frontino (FMNH 71738); Caldas, 
Bosque de Florencia (Castaño et al. 2003); Cauca, Cerro 
Munchique (type locality of Rhipidomys caucensis J. A. Al-
len); Huila, San Antonio (FMNH 71736); Valle del Cauca, 
El Cairo, Cerro del Inglés (M. Alberico, in litt.).

subspecies :  Rhipidomys caucensis is monotypic.
natural history:  Specimens of R. caucensis  were 

taken at elevations of 2,800– 3,500 m in Antioquia and at 
2,540 m on the eastern and 1,830 m on the western slope of 
the Western Cordillera in Cauca; on the eastern slope of the 
Central Cordillera they  were collected at 2,200– 2,350 m in 
Huila and below 1,800 m in Caldas. These elevations gen-
erally correspond to cloud forest.

remarks :  Rhipidomys caucensis is placed in the “ful-
viventer” section of the genus on the basis of cranial and 
pelage characters, despite its derived carotid circulation 
pattern. Apart from this and its usually shorter tail, it is 
morphologically similar to R. wetzeli to the extent that in 
a cladistic analysis of thomasomyine species based on mor-
phological characters, which included seven Rhipidomys 
species, these  were the only two of the seven that formed 
a clade to the exclusion of the others (Pacheco 2003). In 
both Cauca and Huila, R. caucensis occurs sympatrically 
with the larger R. similis at the same elevations but occu-
pying higher elevations than R. latimanus.

Map 310    Selected localities for Rhipidomys caucensis (●). Contour interval = 
2,000 m.
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as Rhipidomys leucodactylus likely represents R. couesi in-
stead. Fossilized teeth and skull fragments from the island 
of Bonaire (Ca rib be an Netherlands), some 90 km from the 
Venezuelan coast, which  were identifi ed by Hooijer (1959) 
as “Thomasomys spec.” and compared by Tribe (1996) 
with Rhipidomys couesi, have recently been described as 
the oryzomyine species Agathaeromys donovani and A. 
praeuniversitatis (Zijlstra et al. 2010).

Rhipidomys emiliae ( J. A. Allen, 1916)
Snethlage’s Rhipidomys

synonyms:
Oecomys emiliæ J. A. Allen, 1916c:525; type locality “Rio 

Mojú, Pará, Brazil.”
Oryzomys [(Oecomys)] emiliae: Ellerman, 1941:358; name 

combination.
Rhipidomys emiliae: Goodwin, 1953:306; fi rst use of cur-

rent name combination.
description:  Medium sized (head and body length 

120– 150 mm) with dull grayish- brown to brighter orange- 
brown agouti dorsal pelage and cream or white ventral 
fur. Tail moderately long, medium to dark brown, mod-
erately well haired, and ends in medium- length pencil 
(10– 15 mm). Ears large, brown, and bare; some specimens 
have pale postauricular patch. Hindfeet moderate in length 
(25– 28 mm), broad, with relatively long toes, and with 
narrow or broad dorsal dark patch, usually ill defi ned, 
leaving sides of feet and toes pale. Skull with moderately 
developed supraorbital ridges diverging posteriorly from 
point well forward, resulting in broad interorbital region; 
braincase narrow and somewhat angular, especially in older 
specimens, and moderately fl attened; palatal bridge in adults 
often longer than molar row; auditory bullae small; carotid 
circulation pattern derived (small stapedial foramen, no in-
ternal groove on squamosal and alisphenoid, no spheno-

range, Mérida Andes and Eastern Cordillera from Sucre 
in northeastern Venezuela to Meta in Colombia. From 
this point southward, where the Amazon- Orinoco forests 
reach the Andes, this species is replaced by the larger R. 
leucodactylus.

selected localit ies  (Map 311): COLOMBIA: 
Meta, Villavicencio (AMNH 75239). TRINIDAD AND 
TOBAGO: Trinidad, Cumaca (AMNH 235071), 7 mi SE 
of Princes Town (AMNH 5956/4685). VENEZUELA: 
Barinas, Altamira (USNM 442302), Reserva Forestal de 
Ticoporo (Ochoa et al. 1988); Nueva Esparta, Isla Mar-
garita, Cerro Matasiete, 3 km NE of La Asunción (USNM 
406100); Sucre, Ensenada Cauranta, 7 km N and 5 km E of 
Guiria (USNM 409936), Ipure, near Cumaná (type locality 
of Rhipidomys venezuelae cumananus Thomas); Vargas: 
Los canales de Naiguatá, P. N. El Ávila (Rivas and Salcedo 
2006).

subspecies :  Rhipidomys couesi is monotypic.
natural history:  The monograph by Montserin 

(1937) includes data on reproduction, life history, nesting 
habits, and diet of R. couesi in Trinidad, as well as its status 
as a pest of cacao and the control mea sures taken against 
it. The species was found to be relatively common in plan-
tations but diffi cult to trap. Trap- shyness may mean that 
abundance estimates based on trapping success are inad-
equate. Other reports (Urich 1911; Everard and Tikasingh 
1973b) suggest it is a common arboreal species in Trini-
dad plantations and forests. In Barinas state, Venezuela, R. 
couesi was captured in dense rainforest (Ochoa et al. 1988), 
while in Sucre and Nueva Esparta it was found mainly in 
evergreen forest or plantations, and in one case inside a 
 house (Handley 1976). For parasites of the species in Ven-
ezuela, see Brennan and Reed (1974a), Furman (1972a), 
Furman and Tipton (1961), P. T. Johnson (1972), and Saun-
ders (1975).

remarks :  Rhipidomys couesi is a large- bodied spe-
cies in the “leucodactylus” section of the genus. Specimens 
from the islands of Trinidad and Margarita are larger on 
average than those from the Venezuelan mainland. If on 
the basis of new data the mainland form is demonstrated 
to be suffi ciently distinct, the name cumananus Thomas is 
available. At the southwestern end of the range of the spe-
cies, Colombian specimens have rather more slender skulls. 
This character, together with their shorter molar row, helps 
to distinguish skulls of R. couesi from the generally more 
robust skulls of R. leucodactylus. Aguilera et al. (1994) de-
scribed the karyotype of R. couesi from Anzoátegui, Ven-
ezuela (under the name “R. sclateri”; note that R. sclateri 
is  here considered a ju nior synonym of R. leucodactylus) as 
2n = 44, FN = 48.

Subfossil material from Tobago (off the northeast coast 
of Trinidad) identifi ed by Eshelman and Morgan (1985) 

Map 311    Selected localities for Rhipidomys couesi (●). Contour line = 2,000 m.
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Rhipidomys material from the Serra dos Carajás, south-
eastern Pará state, dated to between 2,000 and 8,000 ybp 
(Toledo et al. 1999), may be referable to R. emiliae.

In phylogeographic analyses based on the mtDNA cyto-
chrome-b gene, Rhipidomys emiliae is most closely related 
to R. ipukensis, then R. mastacalis, followed by R. gard-
neri, then more distantly to a clade comprising R. leuco-
dactylus, R. itoan, and R. tribei (= Rhipidomys “sp. nov.” 
in L. P. Costa 2003), and more remotely still to R. macru-
rus, which is geo graph i cally its neighbor (M. F. Smith and 
Patton 1999 and L. P. Costa 2003 [both reported as “R. ni-
tela”]; R. G. Rocha, Ferreira, Costa et al. 2011; B. M. de A. 
Costa et al. 2011). The observation by R. G. Rocha, Fer-
reira, Costa et al. (2011) that the Rio Araguaia appears to 
separate R. emiliae in the states of Pará and Mato Grosso 
(to the west of the river) from R. ipukensis in the state of 
Tocantins (to the east) suggests that the identifi cation of 
all these specimens needs confi rmation by a phyloge ne tic 
analysis that includes material from the type locality of R. 
emiliae at Rio Moju, just south of Belém, which lies to the 
east of the Rio Tocantins below its confl uence with the Rio 
Araguaia. The situation is further complicated by reports 
that specimens collected even farther east in Pará (Ourém) 
and Maranhão (Bacabal), which are  here provisionally re-
ferred to R. emiliae, have karyotypes with FN = 64 (C. R. 
Bonvicino, pers. comm.), substantially different from the 
FN = 46 and 52 mentioned above for this species.

Rhipidomys fulviventer Thomas, 1896
Tawny- bellied Rhipidomys

synonyms:
Rhipidomys fulviventer Thomas, 1896:304; type locality 

“Agua Dulce, W. Cundinamarca, Colombia.”
Rhipidomys fulviventer elatturus Osgood, 1914a:140; type 

locality “Paramo de Tama, head of Tachira River, Ven-
ezuela. Alt. 7,000 ft.”

[Rhipidomys] fulviventris Tate, 1939:195; incorrect subse-
quent spelling of fulviventer Thomas.

Rhipidomys fulviventer fulviventer: Gyldenstolpe, 1932: 
48; name combination.

Rhipidomys latimanus elatturus: Cabrera, 1961:419; name 
combination.
description  (amended from Tribe 1996, including 

his R. f. fulviventer and R. f. elatturus accounts): Small 
to medium sized with long, soft, and sleek fur; dorsal pel-
age mid- brown, often with olive tint, while gray- based 
ventral hairs have pale tips usually with orange suffusion 
throughout. Tail longer than head and body and generally 
medium to dark with slightly paler proximal area on ven-
tral surface. Ears darker than the dorsal pelage. Hindfeet 
relatively narrow for genus, with dark metatarsal patch 
often indistinctly delineated. Skull with weakly developed 

frontal foramen); molars small, particularly in comparison 
with skull length, maxillary toothrow not exceeding 5 mm 
in length.

distribution:  Rhipidomys emiliae occurs in the 
eastern Brazilian Amazon Basin, south of the Amazon 
River, from the west bank of the Rio Tapajós eastward to 
the state of Maranhão and southward to southern Mato 
Grosso state. It has not been found east of the Rio Ara-
guaia in the states of Tocantins or Goiás.

selected localit ies  (Map 309): BRAZIL: Ma-
ranhão, Alto da Alegria (BM 25.5.21.8); Mato Grosso, 
 Chapada dos Guimarães, Casa de Pedra (MNRJ 24914), 
 Estação Ecológica Serra das Araras (Santos- Filho et al. 
2012), Fazenda Noirumbá, 34 km NW of Ribeirão Cascal-
heira (UFMG 2953), Fazenda São Luis, 30 km N of Barra 
do Garças (UFMG 2946), Vila Rica (MZUSP [APC 286]); 
Pará, Aramanaí, Rio Tapajós (AMNH 94810), Belém, Ut-
inga (MNRJ 24195), Melgaço, Floresta Nacional de Caxi-
uaña (MPEG 34000), Parauapebas, Fazenda São Luiz (B. M. 
de A. Costa et al. 2011), Parque Nacional da Amazônia (T. 
K. George et al. 1988).

subspecies :  Rhipidomys emiliae is monotypic.
natural history:  Emilie Snethlage, who collected 

the holotype of Rhipidomys emiliae, noted on the specimen 
tag that this rat was often found in  houses and plantations. 
Pine (1973a) considered the species somewhat uncommon 
at Utinga, Belém. In the Serra do Roncador, Mato Grosso, 
one specimen was caught in a  house, two in gallery forest, 
and one at the cerrado- dry forest ecotone; Fry (1970) pro-
vided details of the Roncador study area.

remarks :  Rhipidomys emiliae is a member of the 
“leucodactylus” section of the genus. Specimens from 
south of the Amazon between the Tapajós and Tocantins 
rivers that  were tentatively included by Tribe (1996) in 
R. nitela are  here reallocated to R. emiliae on the basis of 
their karyotype (2n = 44, FN = 52: M. J. de J. Silva and 
Yonenaga- Yassuda 1999; Andrades- Miranda, Oliveira 
et al. 2002 [as “R. leucodactylus cytotype 1” from locality 5, 
Caxiuanã]; 2n = 44, FN = 46: M. S. Mattevi, pers. comm.) 
and molecular data (L. P. Costa 2003; R. G. Rocha, Fer-
reira, Costa et al. 2011; B. M. de A. Costa et al. 2011). 
They include the “R. nitela” sequenced by M. F. Smith and 
Patton (1999) and by L. P. Costa (2003). Specimens from 
this area are morphologically intermediate between R. ni-
tela from north of the Amazon and R. emiliae from the 
Belém region. The size difference in specimens from Serra 
do Roncador considered by Tribe (1996) to represent two 
species (R. nitela and R. emiliae) is  here attributed instead 
to individual variation within the latter species. Pine et al. 
(1970; also Pine 1973a) referred to specimens of this spe-
cies from Serra do Roncador, Mato Grosso, and the Belém 
region of the eastern Amazon as R. mastacalis. Subfossil 
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small. If the northern population is found to be ge ne tically 
distinct and to warrant species status, the name elatturus 
Osgood is available. Its range is separated by the Táchira 
Depression (roughly 1,000 m elevation) from that of the 
next member of the “fulviventer” section, the moderately 
large Rhipidomys venustus in the Mérida Andes of Venezu-
ela. Southward, lower elevations in the Eastern Cordillera 
separate R. fulviventer from R. similis, which also belongs 
to the same section. The single known specimen from the 
Serranía de la Macarena is provisionally referred to Rhipi-
domys fulviventer although it is a little larger and differs 
slightly in skull morphology. Tribe (1996) treated all these 
forms as subspecies of Rhipidomys fulviventer;  here, how-
ever, tenuicauda, venustus, fulviventer, and similis are con-
sidered suffi ciently isolated and morphologically distinct 
to warrant separate species status. See also the remarks 
under Rhipidomys tenuicauda. Cabrera (1961) regarded 
Rhipidomys fulviventer and R. venustus as subspecies of 
R. latimanus, but Handley (1976) recognized that they are 
clearly distinct from the latter species. Two specimens re-
sembling Rhipidomys fulviventer have recently been col-
lected in Bongará, Amazonas department, Peru, 1,000 km 
south of La Macarena (C. F. Jiménez and Pacheco 2012). 
They are not included in the species range given  here pend-
ing their formal identifi cation.

supraorbital ridges and thus with rounded, hourglass- 
shaped interorbital region; braincase rounded, with poorly 
developed, curved parietal ridges and broad occiput; inci-
sive foramina and mesopterygoid fossa typically narrow 
and almost parallel sided; posterior medial spine of palate 
small or absent, resulting in a posterior edge; paraptery-
goid fossae usually fenestrated; small sphenopalatine fi s-
sures usually present; carotid circulatory pattern primitive 
(large stapedial foramen, internal groove across squamosal 
and alisphenoid, and sphenofrontal foramen). Mandible 
with prominent incisor root capsule. Molars fairly large in 
comparison with skull length (maxillary toothrow length 
mostly 4.4– 4.8 mm).

distribution:  Rhipidomys fulviventer is known 
from elevations between 1,800 and 3,100 m in the East-
ern Cordillera of the Colombian Andes, from Norte de 
Santander (and the Páramo de Tamá just across the Ven-
ezuelan border) southward to Cundinamarca and the Dis-
trito Especial of Bogotá. In addition, a single specimen 
from the Serranía de la Macarena, an isolated tableland 
situated some 40 km east of the Eastern Cordillera in 
the department of Meta, is provisionally referred to this 
species.

selected localit ies  (Map 312): COLOM-
BIA: Boyacá, Paipa, Parque Natural Ranchería (Vianchá- 
Sánchez et al. 2012); Cundinamarca, Guasca, Río Bal-
cones (FMNH 71731), La Aguadita (BM 15.1.3.3); Meta, 
Serranía de la Macarena (AMNH 142140); Santander, 
Cachirí (CM 3192). VENEZUELA: Táchira, Páramo de 
Tamá (FMNH 18691).

subspecies :  See comments under Remarks.
natural history  (information from Montenegro- 

Díaz et al. 1991, except where noted): Rhipidomys fulvi-
venter (referred to as “Rhipidomys latimanus”) inhabits 
relatively undisturbed cloud forest and the forest- páramo 
ecotone in the Eastern Cordillera of the Andes. The home 
range was found to be 0.2 ha in forest 25 m in height. 
Reproductive activity was fairly constant throughout the 
study period (February to August), two females having two 
embryos each (one Venezuelan specimen had three; USNM 
specimen tag); gestation lasted roughly one month. The 
content of fi ve stomachs was 68% fruit and seeds, 26% 
leaves and other plant matter, and 6% insects. See also 
López- Arévalo et al. (1993). The individual from La Ma-
carena was taken at 1,140 m (specimen tag). For parasites 
from the Venezuelan specimens, see Brennan and Reed 
(1974a), Furman (1972a), E. K. Jones et al. (1972), and 
Tipton and Machado Allison (1972).

remarks :  This species belongs to the “fulviventer” 
section of the genus. Specimens representing the northern 
known population are smaller on average than those from 
Cundinamarca, although examined sample sizes are very 

Map 312    Selected localities for Rhipidomys fulviventer (●) and Rhipidomys 
similis ( ). Contour line = 2,000 m.
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gardneri from San Jerónimo, southern Loreto, Peru,  were 
captured in  houses or thatched roofs. Stomach analysis of 
a specimen from mature forest at the San Martín gas well 
site in Ucayali, Peru, indicated that it had been feeding 
on insect larvae living in bamboo stems. Females may be-
come pregnant while still lactating: one individual (USNM 
559408, Pakitza, Río Manu, Peru), captured when nursing 
a litter of three young in a desk drawer, was pregnant with 
four 20- mm embryos.

remarks :  Rhipidomys gardneri belongs to the “leu-
codactylus” section of the genus. Tribe (1996) placed the 
future holotype and a paratype of R. gardneri within R. 
leucodactylus on the grounds that there  were morphologi-
cal intermediates between “typical” R. leucodactylus and 
these slightly smaller specimens with less hairy tails from 
southeastern Peru. Karyotype and molecular data con-
fi rmed the species status of this form (Patton et al. 2000). 
Some morphologically intermediate specimens from the 
Ucayali- Urubamba and Madre de Dios drainages (also 
previously included in R. leucodactylus by Tribe, 1996) 
are provisionally referred to R. gardneri in the absence 
of diagnostic molecular or karyotype data, despite their 
slightly larger molars and, in some cases, rather hairier 
tails. Likewise, the Rhipidomys specimens from Chijchi-
pani, at 850 m elevation in the upper Beni drainage of 
La Paz, Bolivia (“Rhipidomys sp. 1” in Tribe 1996), are 
 here tentatively included in R. gardneri pending further 
analysis. Molecular data link R. gardneri with the eastern 

Rhipidomys gardneri Patton, da Silva, 
and Malcolm, 2000
Gardner’s Rhipidomys

synonym:
Rhipidomys gardneri Patton, da Silva, and Malcolm, 2000: 

165; type locality “Reserva Cusco Amazónico, left (= 
north) bank of the Río Madre de Dios, 14 km east of 
Puerto Maldonado, Departamento de Madre de Dios, 
Perú, elevation about 200 m (12°33′S, 69°03′ W).”
description:  Large- bodied (head and body length 

150– 190 mm) with relatively short and coarse dorsal fur, 
gray to orange- brown agouti in color; ventral hairs ful-
vous to yellow, with gray- based hairs limited to midline 
of throat and chest. Tail proportionately short to medium 
in length (110– 140% of head and body length), uniformly 
brown in color, clothed with short hairs, and terminating 
in short pencil that does not exceed 6 mm. Ears moderate 
in size and dark brown in color. Hindfeet long (33– 34 mm) 
but broad, with narrow dark dorsal patch limited to meta-
tarsals (not extending onto digits). Skull robust with short, 
tapering rostrum, deep zygomatic notches when viewed 
from above, and moderately developed supraorbital ridges 
that extend imperceptibly onto elongated braincase; me-
sopterygoid fossa long and narrow, with scalloped ante-
rior border with distinct, posteriorly projecting median 
spine; auditory bullae very small; carotid circulatory pat-
tern derived (small stapedial foramen, no internal groove 
on squamosal or alisphenoid, no sphenofrontal foramen). 
Maxillary toothrow long (>6 mm, with few exceptions), 
but average in comparison to length of skull.

distribution:  Rhipidomys gardneri occurs in the 
upper reaches of the Juruá, Ucayali, Madre de Dios, and 
Beni drainages (western Brazil, eastern Peru and northeast-
ern Bolivia) from below 200 m to above 2,500 m elevation.

selected localit ies  (Map 313): BOLIVIA: La 
Paz, Chijchipani (AMNH 262991). BRAZIL: Acre, left 
bank of the Rio Juruá opposite Igarapé Porongaba (Pat-
ton et al. 2000). PERU: Cusco, 2 km SW of Tangoshiari (B. 
M. de A. Costa 2007), Machu Picchu, San Miguel Bridge 
(USNM 194493), Centro de Investigación Wayqecha (C. E. 
Medina et al. 2012), Hacienda Cadena (FMNH 68647); Lo-
reto, San Jerónimo, W bank Río Ucayali (BM 28.5.2.180); 
Madre de Dios, Albergue Cusco Amazónico, Río Madre de 
Dios, ca. 12 km E of Puerto Maldonado (type locality of 
Rhipidomys gardneri Patton, da Silva, and Malcolm); Puno, 
La Pampa (MCZ 39498).

subspecies :  Rhipidomys gardneri is monotypic.
natural history:  Terborgh et al. (1984) and 

Woodman et al. (1995) provided ecological information 
on this species at Cocha Cashu and Cuzco Amazónico, 
Peru, and Patton et al. (2000) described the capture site on 
the upper Juruá. Specimens herein referred to Rhipidomys 

Map 313    Selected localities for Rhipidomys gardneri (●). Contour line = 
2,000 m.
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Upper incisors opisthodont; molars rather small (maxil-
lary toothrow length 4.5– 5.0 mm); M1 with labial acces-
sory root; m1 with both labial and lingual accessory roots; 
anterocones/conids of upper and lower molars divided into 
two conules/conulids by anteromedian fl exus(id); relatively 
small, oblique paralophules present in all upper molars; 
posterior part of M3 reduced. Mental foramen opens later-
ally on mandibular body; capsular pro cess well developed 
as conspicuous swelling.

distribution:  This species is known from three lo-
calities in Tocantins state, Brazil. It is believed to be en-
demic to the Araguaia- Tocantins basin east of the Rio Ara-
guaia in the Cerrado of central Brazil.

selected localit ies  (Map 309): BRAZIL: To-
cantins, Lagoa da Confusão, Fazenda Lago Verde (type 
locality of Rhipidomys ipukensis R. G. Rocha, Costa, and 
Costa), Pium, Parque Estadual do Cantão (MNRJ 73744), 
Rio Santa Teresa, 20 km NW of Peixe (UFMG 2952).

subspecies :  Rhipidomys ikpukensis is monotypic.
natural history:  Little is known of the ecol ogy 

or other aspects of the population biology of this species. 
Specimens  were captured primarily in ipucas, seasonally 
fl ooded forest fragments, in traps placed both on the 
ground and in the understory, including pipe traps used 
as arboreal refuges for tree frogs. Adult males had scrotal 
testes, and adult females  were lactating when captured 
in the month of September (R. G. Rocha, Ferreira, Costa 
et al. 2011).

remarks :  Rhipidomys ipukensis is a member of the 
“leucodactylus” section of the genus. It has a close sister- 
relationship with R. emiliae, according to a phyloge ne-
tic analysis of mtDNA cytochrome-b sequences, with the 
two species differing by an average of 5.1%; together they 
form a clade with R. mastacalis from the Atlantic Forest 
(R. G. Rocha, Ferreira, Costa et al. 2011). The karyotype 
of R. ipukensis is as yet unknown. Should Rhipidomys 
specimens from northern Goiás state  here provisionally re-
ferred to R. mastacalis because of their high FN = 76 and 
80 (Andrades- Miranda, Oliveira et al. 2002) prove instead 
to belong within R. ipukensis, it will not only extend the 
distribution of the species but also indicate that high fun-
damental numbers probably arose in de pen dently more 
than once in this group, given the low- FN karyotype of R. 
emiliae, the closest relation of R. ipukensis.

R. G. Rocha, Ferreira, Costa et al. (2011) noted that 
R. ipukensis was found to the east of the Rio Araguaia 
whereas R. emiliae was found to the west. Stability of the 
name ipukensis and the identity of the specimens found 
to the west of the river may depend on phyloge ne tic 
comparison with material from the type locality of R. 
emiliae at Rio Moju, Pará, which lies to the east of the 
Araguaia- Tocantins.

Brazilian species R. mastacalis and R. emiliae (reported as 
R. nitela), rather than with R. leucodactylus (L. P. Costa 
2003). It should be noted that GenBank sequence U03550 
(MVZ 196059), sometimes cited as R. leucodactylus, in fact 
corresponds to R. gardneri.

Rhipidomys ipukensis R. G. Rocha, Costa, 
and Costa, 2011
Ipuca Rhipidomys

synonym:
Rhipidomys ipukensis R. G. Rocha, Costa, and Costa, 2011: 

24; type locality “Fazenda Lago Verde, municipality of La-
goa da Confusão, state of Tocantins, Brazil, 10°52′09.1′′S, 
49°41′52.1′′W, elevation 180 m.”
description:  Small to medium sized with adult head 

and body length averaging 121 mm (observed range: 99– 
141 mm), tail longer than head and body (114– 124%), and 
short and coarse dorsal pelage. Overall coloration yellowish 
gray brown to orangish brown, with dorsal hairs gray- based 
with yellowish to orangish tips mixed with completely black 
guard hairs; sides of body lighter than dorsum and with 
well- defi ned transition to the venter; ventral pelage woolly, 
varying from whitish to cream in color (some specimens 
have dark cream ventral midline). Juveniles completely light 
gray dorsally and white ventrally. Tail completely dark gray 
and covered with short hairs along anterior half, becom-
ing more elongate along posterior half, ending in medium 
pencil 10– 15 mm in length. Hindfeet broad, with dark dor-
sal metatarsal markings that vary from narrow and fl anked 
with white fur to broad with poorly defi ned lateral limits. 
Ungual hairs white, completely covering but not surpassing 
claw tips. Ears large (20– 23 mm), brown, often with small 
cream patch of fur at base.

Skull varies from small and more delicate in younger 
specimens to medium sized and more robust in older 
ones (occipitonasal length of adults averages 33.7 mm, 
range: 29.9– 36.2 mm); rostrum moderately long (average 
9.6 mm); zygomatic notches relatively shallow but visible 
in dorsal view; zygomatic plates broad with their posterior 
margins anterior to M1 alveoli; alisphenoid struts present 
and subsquamosal fenestrae small, almost occluded by ham-
ular pro cess of squamosal; carotid circulation pattern 3 (of 
Voss 1988), with small stapedial foramen, no squamosal- 
alisphenoid groove, and no sphenofrontal foramen; pala-
tal bridge short and wide; incisive foramina bullet- shaped 
with parallel margins extending posteriorly to anterior 
edge of M1s; anterior margin of mesopterygoid fossa with 
median spine and extending to midline of M3s; posterior 
palatal pits simple and small on each side of mesopterygoid 
fossa; sphenopalatine vacuities either present as small slits 
or absent, such that mesopterygoid roof completely ossi-
fi ed; auditory bullae small.
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tending to plane between M1s; mesopterygoid fossa long, 
with small postpalatal spine at anterior margin, extending 
anteriorly to posterior margins of M3 alveoli; sphenopala-
tine vacuities either absent or greatly reduced; triangular 
parapterygoid plates deeply excavated; auditory bullae small 
but infl ated.

Upper incisors slightly opisthodont. Anterofl exus and 
anteromedian fl exus in M1 usually long and deep, demar-
cating anterolabial and anterolingual conules; protofl exus 
and hypofl exus of M1 and M2 moderately long; parafl exus 
and metafl exus long and sharply angled, sometimes bifur-
cated at inner ends; both medial and labial fossettes fre-
quently present in M2.

distribution:  Rhipidomys itoan is found from the 
Serra da Mantiqueira southward to the coast in the Brazil-
ian states of Rio de Janeiro and eastern São Paulo, includ-
ing in the Serra dos Órgãos and Serra do Mar, and on in-
shore islands such as Ilha Grande and Ilha da Marambaia. 
Its range extends to the Serra de Paranapiacaba in southern 
São Paulo state.

selected localit ies  (Map 314): BRAZIL: Rio de 
Janeiro, Garrafão (type locality of Rhipidomys itoan B. M. 
de A. Costa, Geise, Pereira, and L. P. Costa), Parque Estad-
ual dos Três Picos (HGB 581), Praia Vermelha, Ilha Grande 
(MNRJ 24389), Parque Nacional do Itatiaia (HGB- CFVC 
5); São Paulo, Estação Biológica de Boracéia (MZUSP 
10816), Parque Estadual Intervales, Barra Grande (E. M. 
Vieira and Monteiro- Filho 2003 [EM 1130]), Pilar to Sul 
(B. M. de A. Costa et al. 2011 [CIT 1278]), São Sebastião 
(MZUSP 880).

subspecies :  Rhipidomys itoan is monotypic.
natural history:  Specimens have been trapped 

in dense rain forest or coastal forests of the Serra do Mar 
range, where continuous cover may be punctuated with 
streams and rocky outcrops, occasionally with an open un-
derstory, including that caused by human disturbance (B. 
M. de A. Costa et al. 2011). In a capture- mark- recapture 
study at the type locality, 24 individuals of Rhipidomys 
itoan  were captured a total of 61 times, always in trees, 
and remained on the grid for an average of 10 (± 6.73) 
months; the breeding period was August to December, in 
the early wet season ( J. Macedo et al. 2007). Davis (1945a, 
1947) provided life history notes on a sample from nearby 
Teresópolis (Rio de Janeiro state) and general ecological 
information on the habitat. Guitton et al. (1986), Martins- 
Hatano et al. (2002), and Neri- Bastos et al. (2004) investi-
gated parasites on specimens from Rio de Janeiro and São 
Paulo states. A specimen from Parati in southwestern Rio 
de Janeiro state was infected with Leishmania (Viannia) 
(Soares et al. 1999).

remarks :  With available taxon sampling, R. itoan 
and R. tribei form a sister- pair within the “leucodactylus” 

Rhipidomys itoan B. M. de A. Costa, Geise, 
Pereira, and L. P. Costa, 2011
Sky Rhipidomys

synonym:
Rhipidomys itoan B. M. de A. Costa, Geise, Pereira, and L. P. 

Costa, 2011:950; type locality “Garrafão (hillside of the 
Iconha River in Parque Nacional da Serra dos Órgãos), 
Guapimirim municipality, state of Rio de Janeiro, Bra-
zil, 22°28′28′′S, 42°59′86′′W [sic], 700 m.”
description:  Medium sized (mean head and body 

length = 136.4 mm) with tail varying from 107– 148% of 
head and body length, mean 124% (n = 18). Dorsal pelage 
reddish or yellowish brown to dark reddish brown, with 
short (ca. 8 mm) body hairs and longer (ca. 16 mm) guard 
hairs; ventral pelage plain white or white with small areas 
of light gray at sides of abdomen, sometimes extending to 
forelimbs, with or without gray spots in pectoral region; 
dorsal pelage extends for short distance onto tail base; tail 
unicolored along length, covered by short, brown to black 
hairs that increase in length distally and terminate in short 
pencil extending up to 10 mm beyond its tip. Ears small 
to medium, ranging from 12– 22 mm in length, externally 
brown in color with brown or whitish hairs internally. 
Hindfeet covered dorsolaterally with white hairs that ex-
tend onto toes; mid- dorsal surface of toes with patch of 
light brown or gray hairs.

Skull small to moderate in size (mean condyloincisive 
length 31.4 mm); in comparison with other species in east-
ern and southeastern Brazil, similar in size to Rhipidomys 
macrurus and R. mastacalis, and larger than R. tribei. Ros-
trum short and somewhat broad (mean length = 10.6 mm, 
mean width = 6.6 mm); lacrimal capsules slightly infl ated; 
gnathic pro cess present, nasal bones broad anteriorly but 
narrow posteriorly, and not contacting or extending pos-
teriorly beyond maxillary- frontal sutures; anterior edges 
of zygomatic plates slightly rounded to rectangular but 
do not protrude anterior to maxillary roots of zygomatic 
arches; zygomatic notches narrow and quite deep; dorsal 
projections of lacrimal bones comparatively small, nar-
row, and slightly prominent; interorbital region broad with 
rounded, hourglass- shaped edges and slight supraorbital 
crests; braincase broader in relation to skull length than 
in other species occurring south of Amazon River; hamu-
lar pro cess of squamosal divides postglenoid foramen and 
subsquamosal fenestra unequally; carotid circulation de-
rived (pattern 3 of Voss 1988), with small stapedial fora-
men, no translucent internal groove across squamosal and 
alisphenoid, and no sphenofrontal foramen; thin alisphe-
noid strut present, as are oval and buccinator- masticatory 
foramina; incisive foramina long, bullet shaped, with paral-
lel margins that converge anteriorly and also slightly poste-
riorly, especially in specimens from state of São Paulo, ex-



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 599

[Hesperomys ] (M[yoxomys].) latimanus: Tomes, 1861 
[1862]: 284; name combination.

Rhipidomys microtis Thomas, 1896:304; type locality 
“Saliña [for “Salina”] del Vatan [possibly near Quebrada 
Batán], Western Cundinamarca, Colombia.”

Rhipidomys pictor Thomas, 1904e:193; type locality “Rio 
Verde, [Pichincha,] N.W. Ec ua dor. Alt. 1000 m.”

Rhipidomys mollissimus J. A. Allen, 1912:78; type local-
ity “Mira Flores [= Mirafl ores] (alt. 6200 ft.), west slope 
of Central Andes, near Palmira, Cauca [now Valle del 
Cauca], Colombia.”

Rhipidomys cocalensis J. A. Allen, 1912:79; type locality 
“Cocal, Cauca, Colombia, Altitude, 4000 feet.”

Rhipidomys quindianus J. A. Allen, 1913c:600; type locality 
“El Roble (altitude 7200 feet), Central Andes [Quindío 
department], Colombia.”

Rhipidomys scandens Goldman, 1913:8; type locality “near 
head of Rio Limon (altitude 5,000 feet), Mount Pirri [= 
Cerro Pirre], Eastern Panama.”

Rhipidomys latimanus latimanus: Cabrera, 1961:419; name 
combination.

Rhipidomys latimanus similis: Cabrera, 1961:419; part; not 
Rhipidomys similis J. A. Allen; attribution of cocalensis.

Rhipidomys latimanus microtis: Cabrera, 1961:419; name 
combination.

Rhipidomys latimanus mollissimus: Cabrera, 1961:419; 
name combination.

Rhipidomys latimanus pictor: Cabrera, 1961:419; name 
combination.

R[hipidomys]. scadens Cuervo Díaz, Hernández Camacho, 
and Cadena, 1986:498; incorrect subsequent spelling of 
scandens Goldman.
description  (amended from Tribe 1996, for the 

nominotypical subspecies he recognized): Medium sized 
(head and body length typically 120– 140 mm) with in-
tensely pigmented orange or reddish- brown dorsal pelage, 
fi nely fl ecked with dark brown or black guard hairs; ven-
tral pelage creamy white, sometimes with inconspicuous 
gray bases to hairs. Hindfeet moderately large and often 
robust (26– 28 mm in length) with rather narrow meta-
tarsal dark patch, broadening at base of digits III to V 
but rarely extending onto digits. Tail long (120– 150% of 
head and body length), medium to dark brown, with short 
hair on shaft, distally little longer, with terminal pencil 
3– 30 mm long but usually about 10 mm. Ears small to 
medium in size, and rather dark in color. Skull moderate 
in size and rather slender, with slender rostrum; supraor-
bital ledges or ridges pronounced, straight, and converge 
strongly to front of interorbital region; braincase oval, 
not angular, and not greatly fl attened except in old speci-
mens; parapterygoid fossae shallow and not fenestrated; 
auditory bullae small; carotid circulatory pattern derived 

section of the genus, based on mtDNA cytochrome-b se-
quences. The two species are, however, quite divergent, 
with the average sequence difference 8.3% (B. M. de A. 
Costa et al. 2011). Rhipidomys itoan is the correct name for 
those specimens identifi ed by R. G. Rocha, Ferreira, Costa 
et al. (2011) as “R. sp. 2” in their phyloge ne tic analysis of 
mtDNA sequences. Previously, specimens of R. itoan had 
frequently been referred to as “R. mastacalis” (e.g. Davis 
1945a, 1947), “R. cf./aff. macrurus” (e.g. Tribe 1996; E. 
M. Vieira and Monteiro- Filho 2003) or “Rhipidomys sp.” 
(e.g. Zanchin, Langguth, and Mattevi 1992; Geise 1995; 
M. F. Smith and Patton 1999 [as “Rhipidomys sp. 2”]; L. 
P. Costa 2003).

The karyotype is 2n = 44, with the number of autosomal 
arms varying from 48 to 50 due to polymorphism. The X 
chromosome is a large submetacentric, one of the largest 
of the complement; the Y chromosome is the smallest ac-
rocentric. B. M. de A. Costa et al. (2011) also detailed the 
distribution of NORs within the complement.

Rhipidomys latimanus Tomes, 1860
Northwestern Rhipidomys

synonyms:
H[esperomys]. latimanus Tomes, 1860a:213; type locality 

not given, but “the greater portion of these [species] are 
believed to have been collected at Pallatanga, on the 
western slope of the Cordillera” (Tomes 1860a:211), 
Chimborazo province, Ec ua dor.

Map 314    Selected localities for Rhipidomys itoan (●) and Rhipidomys tribei ( ).
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remarks :  Rhipidomys latimanus is a member of the 
“leucodactylus” section of the genus. Morphologically, it 
is closely allied to R. venezuelae (q.v.); both species en-
compass considerable morphological variation, with some 
populations of each taxon approaching the other in certain 
characters, especially in northern Colombia. Tribe (1996) 
therefore tentatively included venezuelae as a subspecies 
within R. latimanus, together with an unnamed subspecies 
corresponding to the specimens from Huila department, 
Colombia. As pointed out by Musser and Carleton (2005), 
however, the appreciable morphometric differentiation be-
tween the fi rst two of these taxa suggests that they may be 
retained as separate species, and this arrangement is fol-
lowed  here. The Huila specimens are convergent in some 
characters with R. fulviventer, but a majority of features 
point to a position within R. latimanus (for details, see 
Tribe 1996). The specimens from the Darién mountains 
of extreme eastern Panama, considered by most authors a 
separate species (R. scandens), fall well within the range of 
variation found in Colombian R. latimanus and are there-
fore allocated to this species (Tribe 1996).

The karyotype of a R. latimanus specimen from Peñas 
Blancas, Valle del Cauca, Colombia (2n = 44, FN = 48) was 

(small stapedial foramen, no squamosal- alisphenoid 
groove, no sphenofrontal foramen). Incisor root capsule 
on mandible does not form prominent knob. Upper molar 
toothrow length 4.7– 5.3 mm, average in relation to skull 
length in Rhipidomys.

distribution:  At the southern limit of its range, R. 
latimanus occurs in the Chinchipe valley of northern Peru, 
close to the border with Ec ua dor, possibly linking north-
ward along the eastern Andean slopes with the popula-
tion in the upper Napo valley, Ec ua dor (700 to 1,100 m 
elevation). It is found along the western fl anks and val-
leys of the Ec ua dor ian Andes (700 to 1,700 m) and also in 
the Colonche range of western Ec ua dor (about 450 m). In 
Colombia, it occurs from Nariño in the south, along both 
sides of the upper and middle Cauca valley (Cauca, Valle 
del Cauca, and Antioquia departments— 700 to 2,000 m), 
spilling over in places to the opposite slopes of the West-
ern and Central Cordilleras (2,200 m at El Roble), and 
extending eastward to the eastern side of the Magdalena 
valley in Cundinamarca and Boyacá (1,000 to 1,300 m); 
an apparently isolated population exists at the head of the 
Magdalena valley in Huila department (1,350 to 1,400 m). 
An isolated population in the Darién mountains of eastern 
Panama (1,250 to 1,550 m) probably extends into the hills 
across the Colombian border.

selected localit ies  (Map 315, South Ameri-
can localities only): COLOMBIA: Antioquia, Valdivia, La 
Cabaña (FMNH 70255); Boyacá, Muzo (FMNH 71711); 
Cauca, Cocal (type locality of Rhipidomys cocalensis J. A. 
Allen); Huila, San Adolfo (FMNH 71704); Nariño, San 
Pablo (BM 99.9.3.1); Quindío, El Roble (type locality of 
Rhipidomys quindianus J. A. Allen); Valle del Cauca, Mi-
rafl ores (type locality of Rhipidomys mollissimus J. A. Al-
len). EC UA DOR: Chimborazo, Pallatanga (type locality of 
Hesperomys latimanus Tomes); Santa Elena, Cerro Man-
glar Alto (AMNH 66618); Napo, near Archidona (BM 
34.9.10.112); Pichincha, Río Verde (type locality of Rhipi-
domys pictor Thomas). PERU: Cajamarca, Perico (MCZ 
17043).

subspecies :  As currently understood, R. latimanus is 
monotypic (but see Remarks).

natural history:  Little information has been pub-
lished on the natural history of R. latimanus. Collection 
localities suggest that it occupies a range of habitats from 
moist to somewhat drier forests. Specimens from near Cali 
in the Cauca valley  were trapped in coffee plantations and 
second- growth woodland and tested negative for Leish-
mania (Alexander et al. 1998). Specimen tags indicate that 
one individual from western Ec ua dor was taken in long 
grass, and one from eastern Panama was captured in cloud 
forest. Another Panamanian specimen was pregnant with 
three embryos in March.

Map 315    Selected localities for Rhipidomys latimanus (●). Contour line = 
2,000 m.
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agouti, varying in tone from grayish to yellowish to reddish, 
with conspicuous dark guard hairs; fl anks somewhat paler; 
ventral pelage white, cream, or yellowish, with gray- based 
hairs and often with orange suffusion in medial pectoral 
region; pelage texture somewhat coarse and often slightly 
woolly, especially on ventral surface. Tail proportionately 
short, only 95% to 130% of head and body length, red-
dish to very dark brown in color, unicolored, with shaft 
well clothed in hairs and tip terminating in long bushy pen-
cil over 15 mm in length, sometimes reaching 40 mm. Ears 
moderately large. Hindfeet large (32– 38 mm in length) and 
very broad, with dark patch covering most of dorsal surface 
and extending onto fi rst or even second phalanges of dig-
its II to V, sometimes also digit I; sides of foot and tips of 
toes silvery to golden. Skull large and robust (adult occipi-
tonasal length usually exceeding 40 mm), relatively broad, 
with deep and broad rostrum; nasals expanded at anterior 
end and parallel- sided in posterior half; zygomatic notches 
small when viewed from above; supraorbital ridges well de-
veloped, sometimes converging anteriorly on top of interor-
bital region, with orbital wall ventrolateral to ridges forms 
narrowest part of interorbital constriction, providing gen-
eral hourglass shape to region; braincase moderately broad 
and slightly infl ated, with fl atter profi le in older specimens; 
interparietal nearly horizontal and occiput vertical; parietal 
ridges positioned somewhat dorsally on braincase such that 
squamosals are oriented dorsolaterally rather than later-
ally; mesopterygoid fossa broad, especially anteriorly; au-
ditory bullae small and carotid circulation pattern derived 
(small stapedial foramen, no internal groove on squamo-
sal or alisphenoid, and no sphenofrontal foramen). Molars 
large and maxillary toothrow long (6.0– 7.0 mm), although 
slightly smaller on average than might be expected in rela-
tion to skull length.

distribution:  Rhipidomys leucodactylus occurs 
in the lowland rainforests of the Amazon- Orinoco basin, 
from the Guiana coast and lower Amazon in the northeast 
to the Andean piedmont between Colombia (Serranía de 
la Macarena) and central Bolivia (Cochabamba). It pene-
trates the moist valleys of the Guiana highlands of Venezu-
ela as well as submontane forests up to 1,750 m elevation 
in eastern Peru, but apparently not in the upper Urubamba 
and Madre de Dios drainages. The range of the species as 
understood  here also extends through the Huancabamba 
Depression in northern Peru to the forests of the western 
Andean slopes and valleys in northwestern Peru and Ec-
ua dor, from where it may be expected to reach the Chocó 
region of western Colombia.

selected localit ies  (Map 316): BOLIVIA: Co-
chabamba, Yungas (BM 34.9.2.172). BRAZIL: Amapá, 
Mazagão, Boa Fortuna, upper Igarapé Rio Branco (MPEG 
2508); Amazonas, Altamira, right bank Rio Juruá (MVZ 

the fi rst Rhipidomys karyotype to be published (A. L. 
Gardner and Patton 1976). It remains to be seen whether 
karyotypes and molecular data from other localities will 
help to clarify the large amount of morphological variation 
observed in the species as understood  here.

Rhipidomys leucodactylus (Tschudi, 1845)
Great Rhipidomys

synonyms:
H[esperomys (Rhipidomys)]. leucodactylus Tschudi, 1843: 

252; nomen nudum.
H[esperomys (Rhipidomys)]. leucodactylus Tschudi, 1844: 

16; nomen nudum.
H[esperomys (Rhipidomys)]. leucodactylus Tschudi, 1845: 

183; type locality “im Oststriche,” i.e., the eastern re-
gion of Peru visited by Tschudi, herein restricted to the 
Montaña de Vitoc area in Junín, Peru (see Remarks).

Nyctomys leucodactylus: Fitzinger, 1867b:89; name com-
bination.

Hesperomys (Rhipidomys) sclateri Thomas, 1887:152 and 
plate XIX; type locality “Maccasseema” [= Makasima, 
on Pomeroon River, Pomeroon- Supinaam], Guyana.

Rhipidomys Goodfellowi Thomas, 1900c:270; type local-
ity “upper Rio Napo, at mouth of Rio Coca,” Napo, 
Ec ua dor.

Rhipidomys bovallii Thomas, 1911a:114; type locality “Po-
taro Highlands, towards Mt Roraima, British Guiana 
[Guyana]. Alt. 2000′.”

Rhipidomys lucullus Thomas, 1911a:115; type locality 
“Garita del Sol, valley of Vitoc, Upper Peréné, [Junín], 
Central Peru. Alt. 5700′.”

Rhipidomys equatoris Thomas, 1915:312; type locality “San 
Domingo, [Santo Domingo de los Tsáchilas,] W. Ec ua dor 
(79°6′ W., 0°13′S.). Alt. 1600′.”

Rhipidomys rex Thomas, 1927f:600; type locality 
“Chinchavi ta, 3000′,” Huánuco, Peru.

Rhipidomys leucodactylus equatoris: Cabrera, 1961:421; 
name combination.

Rhipidomys leucodactylus goodfellowi: Cabrera, 1961:421; 
name combination.

Rhipidomys leucodactylus leucodactylus: Cabrera, 1961: 
421; part, excluding Rhipidomys ochrogaster, as sub-
species.

R[hipidomys]. leucodactylus aratayae Guillotin and Pet-
ter, 1986:541; type locality “saut Pararé, sur la rivière 
Arataye [Pararé falls, on the Arataye river] (4°3′N, 
52°40′ W),” French Guiana.
description  (amended from Tribe 1996, excluding 

specimens that are now recognized as R. gardneri [see Pat-
ton et al. 2000, and that account herein]): Largest species in 
genus Rhipidomys, with adult head and body length often 
exceeding 180 mm. Dorsal pelage typically medium- brown 
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specimen of Rhipidomys leucodactylus captured in north-
ern Brazil had uncharacterized Leishmania isolated from 
its skin (Lainson, Shaw, et al. 1981), and sylvatic plague 
(Yersinia pestis) was carried by Polygenis litargus fl eas 
infesting individuals and nests of R. leucodactylus in 
Piura, northwestern Peru (Machiavello 1957 apud Pozo 
et al. 2005).

remarks :  Rhipidomys leucodactylus is the type spe-
cies of the genus. As explained in the Remarks on the 
genus, Tschudi’s name leucodactylus, like Rhipidomys, 
becomes available from its use on page 183 of the Unter-
suchungen über die Fauna peruana (Therologie), published 
in the fourth installment of the work in 1845. Where it 
appears on page 16 of this work (published in 1844) and 
on page 252 of the “Mammalium conspectus” (Tschudi 
1843) it is a nomen nudum. In his description of the mate-
rial, Tschudi (1845:183– 184) mentioned that he found this 
species “im Oststriche”— that is, the region east of the An-
dean Cordillera in central Peru— where it was associated 
with crop fi elds (his fi rst specimen was shot while gnawing 
a pineapple) and human habitations. He also stated that 
Prof. Poeppig reported it from Tocache on the Río Hual-
laga. Cabrera’s (1961:421) restriction of the type locality 
to the upper Huallaga “on the basis of Tschudi’s text” is 
thus evidently based on a misinterpretation: Tschudi’s own 
specimens came from the region he himself visited and not 
from the Huallaga, which lies much farther north. Tschudi 
(1846, 1847) describes his excursion from Lima over the 
Cordillera to the Montaña de Vitoc, the area between 
the rivers Anamayo and Tulumayo in Junín department. 
There he saw many plantations, especially of pineapples. 
Although he did not specifi cally mention Rhipidomys in 
this context, this is the only area east of the Andes that 
he described from fi rsthand experience. Given also the 
close similarity between the holotype of leucodactylus 
and other specimens collected later in the same area, it is 
justifi able to restrict the type locality of this taxon to the 
Montaña de Vitoc and to reject Cabrera’s (1961) mistaken 
suggestion.

Wagner (1845a:147) also described a specimen of 
Rhipidomys under the name Hesperomys leucodacty-
lus, but one now referable to a species different from 
Tschudi’s material. I have been unable to resolve the ques-
tion of which leucodactylus— Tschudi’s or Wagner’s— was 
published fi rst in 1845: no month of publication appears 
in either work, and no clues have been found in the acces-
sion rec ords of several libraries consulted. In the absence 
of any clear priority and in accordance with the principle 
of the fi rst reviser (ICZN 1999:Art. 24.2), I consider that 
pre ce dence should be given to leucodactylus Tschudi, 
1845, over leucodactylus Wagner, 1845. This step best 
serves stability by retaining the name for the taxon with 

190592); Mato Grosso, Aripuanã (MZUSP APC 260); 
Pará, Amorim, Rio Tapajós (AMNH 95508); Rondônia, 
Usina Hidrelétrica de Samuel, Rio Jamarí (UFPB 1259). 
COLOMBIA: Caquetá, Florencia (AMNH 33744); Meta, 
Serranía de la Macarena (AMNH 142141). EC UA DOR: 
El Oro, Los Pozos (AMNH 67508); Orellana, San José 
Abajo (AMNH 68189); Pastaza, Mera (USNM 548392); 
Santo Domingo de los Tsáchilas, Santo Domingo (type 
locality of Rhipidomys equatoris Thomas). FRENCH 
GUIANA: Saut Pararé, Rivière Arataye (type locality of 
Rhipidomys leucodactylus aratayae Guillotin and Petter). 
GUYANA: Cuyuni- Mazaruni, Potaro Highlands, Ven-
amo River (type locality of Rhipidomys bovallii Thomas); 
Pomeroon- Supenaam, Makasima, Pomeroon River (type 
locality of Hesperomys (Rhipidomys) sclateri Thomas). 
PERU: Ayacucho, Huanhuachayo (AMNH 241643); 
Huánuco, Chinchavito (type locality of Rhipidomys rex 
Thomas); Junín, La Garita del Sol (type locality of Rhipi-
domys lucullus Thomas); Loreto, Mouth of Río Curaray 
(AMNH 71906); Piura, Canchaque (FMNH 81293). 
VENEZUELA: Amazonas, Cerro Neblina, Camp VII, 
5.1 km NE of Pico Phelps (USNM 560825), Pozón, 50 km 
NE of Puerto Ayacucho (T. E. Lee et al. 2000); Bolívar, 
Embalse Guri, Isla Panorama, Río Caroní (T. D. Lambert 
et al. 2003).

subspecies :  As currently understood, R. leucodacty-
lus is monotypic, but the considerable geographic variation 
in both morphology (Tribe 1996) and molecular sequences 
(B. M. de A. Costa et al. 2011) exhibited across its large 
range may underscore subspecifi c or even specifi c differ-
entiation (see Remarks). As with many of the widespread 
species of this genus, larger series coupled with thorough 
analyses of this variation are needed to properly delimit 
geographic units.

natural history:  As a large, rat- sized, frugivo-
rous rodent, R. leucodactylus is listed as a pest of agricul-
tural crops (Aguilar et al. 1977); in fact, the holotype was 
captured while gnawing fruit in a pineapple fi eld (Tschudi 
1845), and other specimen tags mention sugar cane and 
yucca. Specimens have often been caught in rural dwell-
ings (specimen tags; Handley 1976). The species generally 
occurs in moist, evergreen forest (Handley 1976; Ochoa 
et al. 1988), including fl oodable riparian habitats adjacent 
to the llanos (T. E. Lee et al. 2000). The holotype of Rhipi-
domys leucodactylus aratayae was observed to nest in a 
hole 15 m up in a tree, have a home range of 1.35 ha, and 
forage on the ground (Guillotin and Petter 1986). Three 
females from Huánuco, central Peru,  were each pregnant 
with two embryos in August– September, and two from 
Napo, eastern Ec ua dor, had three in September and No-
vember (specimen tags). For parasites of Venezuelan speci-
mens, see P. T. Johnson (1972) and Saunders (1975). A 
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ing two subgroups corresponding to R. itoan and R. tribei. 
Within the R. leucodactylus clade a Kimura 2- parameter 
distance of 9.24% separated the above- mentioned specimen 
from Aramanaí from two specimens from different parts of 
the Rio Juruá, a distance greater than that separating several 
sister species within the genus. GenBank sequence U03550 
(MVZ 196059), sometimes cited as R. leucodactylus, in fact 
corresponds to R. gardneri.

Rhipidomys leucodactylus has been collected at the 
same localities as R. modicus in central Peru, and as R. ni-
tela, R. wetzeli, and R. macconnelli in Venezuela.

Rhipidomys macconnelli de Winton, 1900
Macconnell’s Tepui Rhipidomys

synonyms:
Rhipidomys Macconnelli de Winton, 1900:52; type local-

ity “summit of Roraima, [Cuyuni- Mazaruni,] Demerara” 
[Guyana].

[Rhipidomys] maccomelli E.- L. Trouessart, 1904:409; in-
correct subsequent spelling of macconnelli de Winton.

[Thomasomys] macconnelli: Thomas, 1917d:196; name 
combination.

Thomasomys macconnelli macconnelli: Tate, 1939:194; 
name combination.

Thomasomys macconnelli subnubis Tate, 1939:195; type lo-
cality “South slope Mt. Auyan- tepui, 3500 feet,” Bolívar, 
Venezuela.

Rhipidomys macconelli Hershkovitz, 1959a:9; incorrect 
subsequent spelling of macconnelli de Winton.
description:  Small (head and body length 115– 

120 mm), resembling Thomasomys in many external char-
acters but cranially closer to other Rhipidomys. Pelage 

which it has almost always been associated. In contrast, 
to my knowledge Wagner’s name has been cited only 
three times in the last 100 years (Tate 1932g:5; Moojen 
1952b:75; and C. O. da C. Vieira 1955:419); of these au-
thors, only Tate associated the name with Rhipidomys, 
the others retaining it with Hesperomys. Furthermore, it 
avoids the incon ve nience of having to provide a replace-
ment name for the type species of the genus. I additionally 
propose that leucodactylus Wagner be rejected both as a 
ju nior primary homonym (in Hesperomys) and as a sec-
ondary homonym (in Rhipidomys) (ICZN 1999:Art. 52.1– 
3, 53.3, 57.2). Because I attribute Wagner’s type specimen 
to Rhipidomys macrurus (P. Gervais, 1955) (q.v.), the lat-
ter name replaces leucodactylus Wagner (ICZN 1999:Art. 
60.2).

As treated herein, Rhipidomys leucodactylus displays 
substantial geographic and/or individual variation in 
characters such as overall size, relative tail length and 
hairiness, and ventral color. Patton et al. (2000) clearly 
distinguished between R. leucodactylus and R. gardneri 
on the basis of karyotype and mtDNA cytochrome-b 
sequence data as well as morphological characters. Un-
fortunately, some specimens do not fi t neatly with Patton 
et al.’s morphological descriptions and, therefore, in the 
absence of karyotype and molecular data, have been al-
located subjectively to one species or the other. For ex-
ample, an individual from the Yungas (wet, forested An-
dean valleys) of Cochabamba, Bolivia, is  here placed in 
R. leucodactylus because of its very large size, long molar 
row, and skull shape, although in its white ventral pel-
age and short tail pencil it resembles R. gardneri. Most 
specimens of R. leucodactylus from west of the Andes in 
northwestern Peru and western Ec ua dor closely resemble 
populations from the eastern valleys in central Peru and 
eastern Ec ua dor, suggesting contact at some time through 
the Huancabamba Depression.

Known karyotypes for Rhipidomys leucodactylus all 
show a diploid number of 2n = 44 but vary in number of 
autosomal arms: FN = 46 (Patton et al. 2000), FN = 48 
(Zanchin, Langguth, and Mattevi 1992), and FN = 52 (M. 
J. J. Silva and Yonenaga- Yassuda 1999, as “R. cf. mastaca-
lis,” from Aramanaí, Mato Grosso state). The karyotyped 
specimen identifi ed by Aguilera et al. (1994) as “R. sclateri,” 
from the coastal region of Venezuela, represents Rhipido-
mys couesi and not R. leucodactylus. It should also be noted 
that Andrades- Miranda, Oliveira et al. (2002) identifi ed all 
their specimens with low- FN from Goiás and Pará, Brazil, 
as “R. leucodactylus” without reference to morphology; in 
fact, they represent R. macrurus, R. emiliae, and possibly R. 
ipukensis. A molecular phylogeny of 39 Rhipidomys speci-
mens (B. M. de A. Costa et al. 2011) placed three R. leuco-
dactylus in a sister- group relationship to a clade compris-

Map 316    Selected localities for Rhipidomys leucodactylus (●). Contour line = 
2,000 m.
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unworn, acquire a thick tartar coating, more so than in most 
other Rhipidomys specimens. Museum specimens also show a 
considerable ectoparasite load of louse nits and carpet- beetle 
egg cases. For parasites, see Furman (1972a, 1972b), P. T. 
Johnson (1972), E. K. Jones et al. (1972), Machado- Allison 
and Barrera (1972), Tipton and Machado- Allison (1972), 
Brennan and Reed (1974a), Saunders (1975), and Brennan 
and Goff (1977) . Guerrero (1985) listed the ectoparasites 
recorded from all species of Venezuelan Rhipidomys.

remarks :  Rhipidomys macconnelli is the sole mem-
ber of the “macconnelli” section of the genus. Its generic 
allocation remained uncertain for many years because of the 
confl icting evidence of its Thomasomys- like external char-
acters and Rhipidomys- like cranial morphology. Originally 
described as a Rhipidomys by de Winton in 1900, it was 
regarded as an aberrant form by Thomas (1906c), who later 
transferred the species to Thomasomys without explanation 
(Thomas 1917d). This arrangement was generally accepted 
for the next four de cades until Hershkovitz (1959a) equally 
summarily restored macconnelli to Rhipidomys. His judg-
ment was confi rmed by the species’ lack of a gall bladder 
(Voss 1991a) and by its karyotype (2n = 44, FN = 50; Agu-
ilera et al. 1994), which ally it with other Rhipidomys spe-
cies rather than with Thomasomys. Cladistic analyses based 
on molecular (M. F. Smith and Patton 1999) and morpho-
logical (Pacheco 2003) data corroborate this. Tate’s (1939) 
description of a subspecies (subnubis) appears to have 
been founded on individual and clinal variation within the 
Auyán- tepui populations.

sleep, long, and soft; colored dark chocolate brown dor-
sally and dark slate overlaid with cream or pale brown 
ventrally; juveniles darker and greyer than adults. Tail 
much longer than head and body length (>140%) but 
slenderer than in most other Rhipidomys; paler on its ven-
tral surface and almost bare over much of its length but 
with pronounced terminal pencil (5– 20 mm long). Hind-
feet less specialized for climbing, being longer (relative to 
body length) than in other species of Rhipidomys due to 
longer, narrow metatarsals; plantar pads also smaller and 
separated, with gap between thenar and hypothenar; dark 
patch on dorsal surface poorly defi ned but mid- brown in 
color and covers most of surface; heels and ankles bare. 
Ears dark brown, matching dorsal pelage. Cranially, nasals 
narrow anteriorly and rostrum long and slender in com-
parison to rounded braincase; interorbital region bounded 
by distinct, slightly concave supraorbital ridges; the lateral 
pro cess of the parietal usually triangular rather than rect-
angular in shape and contacts the occipital barely or not at 
all; occipital region broad; mesopterygoid fossa broadened 
anteriorly, parapterygoid fossae often slightly fenestrated; 
carotid circulation pattern derived (small stapedial fora-
men, no groove on the inner surface of the squamosal and 
alisphenoid, and no sphenofrontal foramen); upper molar 
row length (5.00 ± 0.157 mm, N = 214) large in relation to 
skull length for the genus.

distribution:  Rhipidomys macconnelli lives on the 
slopes and summits of the Guiana Shield table mountains 
(tepuis) in Venezuela and adjacent areas of Brazil and Guy-
ana, at elevations between 750 m and more than 2,600 m.

selected localit ies  (Map 317): GUYANA: 
Cuyuni- Mazaruni, Mount Roraima, summit (type locality 
of Rhipidomys Macconnelli de Winton). VENEZUELA: 
Amazonas, Cerro Aracamuri, Cumbre Sur (MBUCV, in 
litt.), Cerro de Tamacuare (Ojasti, Guerrero, and Hernández 
1992), Cerro Duida, Cabecera del Caño Culebra (USNM 
406078), Cerro Neblina, Camp VII (USNM 560837); Bolívar, 
Acopán- tepuí (AMNH 176308), Auyán- tepuí (type locality 
of Thomasomys macconnelli subnubis Tate), km 125, 85 km 
SSE of El Dorado (USNM 387934).

subspecies :  Rhipidomys macconnelli is monotypic 
(see Remarks).

natural history:  Rhipidomys macconnelli in-
habits very moist cloud forest and dwarf vegetation on the 
tepuis and the evergreen forests surrounding them, where 
it occurs principally on the ground and on cliffs, making 
runways under rocks and trees (Handley 1976). Further 
habitat data may be found in Handley (1976), Guerrero 
et al. (1989), and Ojasti et al. (1992). From the large series 
collected, particularly on Cerro Duida, Auyán- tepui, and Ro-
raima, R. macconnelli appears to be a common animal on 
the tepuis. The animals’ molar teeth, even when relatively 

Map 317    Selected localities for Rhipidomys macconnelli (●). Contour line = 
2,000 m.
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of the Cerrado domain in Brazil, from southern Piauí state, 
where it has also been captured just within the Caatinga 
domain (M. A. N. Sousa 2005), south through eastern 
Tocantins state, western and central Bahia (including the 
semideciduous woods of the Rio São Francisco basin), 
Goiás, the Distrito Federal, northern and western Minas 
Gerais, northern and western São Paulo, and Mato Grosso 
do Sul. Specimens from eastern Paraguay  were confi rmed 
as R. macrurus by de la Sancha et al. (2011).

selected localit ies  (Map 318): BRAZIL: Bahia, 
Andaraí, Fazenda Santa Rita (B. M. de A. Costa 2007), 
São Marcelo, Rio Preto (FMNH 21162); Goiás, Anápolis 
(MNRJ 4323), Crixás (type locality of Mus (Hesperomys) 
macrurus P. Gervais), Serra da Mesa, 20 km NW of Coli-
nas do Sul (MNRJ 36449); Mato Grosso do Sul, Maracaju 
(MNRJ 4296), RPPN Cabeceira do Prata (MNRJ 69787); 
Minas Gerais, Caratinga, Fazenda Montes Claros (B. M. 
de A. Costa 2007), Coronel Murta, Ponte do Colatino, 
left bank Rio Jequitinhonha (B. M. de A. Costa 2007), 
Lavras (Mesquita 2009); Piauí, Caracol, Parque Nacional 
da Serra das Confusões (M. A. N. Sousa 2005), Estação 
Ecológica de Uruçuí- Una (MZUSP 30388); São Paulo, 
Itararé, Fazenda Ibiti (P. S. Martin et al. 2009), São José 
do Rio Preto (USNM 460533); Tocantins, Lajeado, Fa-
zenda Santa Helena (MNRJ 76732). PARAGUAY: Ama-
mbay, Parque Nacional Cerro Corá (USNM 554544); 
Canindeyú, Sendero Morotí, Reserva Mbaracayú (de la 
Sancha et al. 2011).

subspecies :  As currently understood, R. macrurus is 
monotypic (but see comments under Remarks).

natural history:  Rhipidomys macrurus typi-
cally inhabits the gallery forests lining rivers through the 
savanna- like cerrados of Brazil, as well as areas of wood-
land savanna (cerradão) and semideciduous forest. Mares, 
Braun, and Gettinger (1989) and Mares and Ernest (1995) 
provided ecological and population data for the species 
near Brasília; Gettinger (1992a, 1992b) reported on para-
sites from there. Mesquita (2009) gave details of the use of 
space by R. macrurus in a mosaic of cerrado, woodland, 
and farmland near Lavras, Minas Gerais state, where the 
species was relatively abundant. It was very abundant in 
semideciduous woodland in western Mato Grosso do Sul 
state, where Milano (2007) studied its population ecol ogy 
and use of space. Bonvicino and Bezerra (2003) and Car-
mignotto and Aires (2011) reported specimens captured 
inside  houses in southwestern Bahia and eastern Tocantins 
states, respectively. Dietz (1983) gave brief notes on the 
natural history of R. macrurus (as “R. mastacalis”) in the 
Serra da Canastra National Park, Minas Gerais; parasites 
from there  were described by Whitaker and Dietz (1987). 
M. F. S. Ribeiro et al. (2004) gave some details of water phys-
iology in a specimen (reported as Rhipidomys mastacalis) 

Rhipidomys macrurus (P. Gervais, 1855)
Cerrado Rhipidomys

synonyms:
Hesperomys leucodactylus Wagner, 1845a:147; not Hespero-

mys (Rhipidomys) leucodactylus Tschudi; type locality: 
“Rio Parana,” Porto do Rio Paraná [= Igarapava], São 
Paulo, Brazil.

Mus (Hesperomys) macrurus P. Gervais, 1855:111, plate 
16, Figs. 1, 1a; type locality “Trixas” [misspelling of 
Crixás], Goiás, Brazil.

Hesperomys macrourus P. Gervais, 1855:112; incorrect 
subsequent spelling of macrurus P. Gervais.

[Hesperomys (Rhipidomys)] macrurus: E.- L. Trouessart, 
1880: 136; name combination.

Rh[ipidomys]. macrurus: Thomas, 1896:303; fi rst use of 
current name combination.

Rhipidomys mastacalis macrurus: Cabrera, 1961:423; name 
combination.
description  (amended from Tribe 1996, including 

his Rhipidomys sp. 2 and excluding specimens from the 
Serra da Ibiapaba reassigned herein to R. mastacalis): Me-
dium sized (head and body length 125– 145 mm, somewhat 
larger in southwestern part of range) with dull, reddish 
gray brown dorsal pelage; under parts white or pale cream, 
frequently with gray bases to hairs. Tail slightly longer 
than head and body length (100– 120%, occasionally up 
to 140%) and terminates in pencil usually 5– 15 mm long; 
tail medium to dark reddish brown, occasionally paler 
on proximal half. Ears large and medium brown in color. 
Hindfeet moderate in length (mostly 24– 28 mm, but up to 
33 mm in southwest), relatively broad and robust; dark 
dorsal patch either distinctly outlined or diffuse, either nar-
row or broad, occasionally extending onto digits; sides of 
feet and digits golden. Phallic morphology described and 
illustrated by Hooper and Musser (1964). Skull with short 
rostrum and small zygomatic notches in dorsal view; su-
praorbital edges squared or slightly ridged and, except in 
larger specimens, curved rather than straight, providing 
general rounded appearance to interorbital region, which 
is narrower than in neighboring species; braincase of av-
erage breadth and rounded, becoming more angular and 
fl attened with age; incisive foramina roughly pear- shaped, 
broadening posteriorly, and palatal bridge short and broad; 
auditory bullae range from relatively small in southwest to 
moderately large elsewhere; carotid circulation pattern de-
rived (small stapedial foramen, no internal groove on squa-
mosal and alisphenoid, no sphenofrontal foramen). Maxil-
lary toothrow length moderate to large in comparison with 
skull length and between 4.8– 5.4 mm long in most of spe-
cies’ range; up to 5.8 mm in southwestern part.

distribution:  Rhipidomys macrurus is found in 
gallery forests and patches of woodland throughout most 
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an mtDNA phylogeny (Thomazini 2009) suggests it be-
longs to a clade comprising R. emiliae, R. ipukensis, and 
R. mastacalis.

Specimens from Morro do Chapéu, central Bahia, have 
yielded fundamental numbers of 56 (A. L. G. Souza et al. 
2007b) and 61 (M. J. de J. Silva and Yonenaga- Yassuda 
1999); they may belong to the as- yet- unnamed clade men-
tioned below. They are sympatric with, and morphologi-
cally distinct from, a specimen referred to R. cariri (see 
that account). The fundamental number of 61 is interme-
diate between the numbers typical of R. mastacalis (FN ≥ 
70) and of R. cariri and R. macrurus (FN = 48– 52), sug-
gesting that that par tic u lar specimen might be an inter-
specifi c hybrid (M. J. de J. Silva and Yonenaga- Yassuda 
1999).

Recent work with molecular data has uncovered fur-
ther diversity, separating additional species from the con-
cept of R. macrurus employed by Tribe (1996), some of 
them overlapping geo graph i cally (L. P. Costa 2003; B. 
M. de A. Costa 2007; Thomazini 2009; B. M. de A. Costa 
et al. 2011; R. G. Rocha, Ferreira, Costa et al. 2011). For 
example, B. M. de A. Costa et al. (2011) have formalized 
the form found in Atlantic Forest of São Paulo and Rio 
de Janeiro states as R. itoan. Specimens from generally 
drier areas in central and western Bahia, northern and 
eastern Minas Gerais, northern Goiás, and southeastern 
Tocantins form a sister clade to Rhipidomys cariri, and 
together they are related to Rhipidomys macrurus (sensu 
stricto). This more inclusive clade is the sister clade to all 
other Brazilian Rhipidomys (L. P. Costa 2003; B. M. de 
A. Costa 2007; B. M. de A. Costa et al. 2011). The as- 
yet- undescribed form is retained  here within R. macrurus 
pending formal description. Conversely, the same molecu-
lar studies and that of de la Sancha et al. (2011) dem-
onstrate that the population from western Mato Grosso 
do Sul and eastern Paraguay belongs within R. macru-
rus (s.s.), although on morphological and morphometric 
grounds (not least its larger overall size and molar row 
length) Tribe (1996) considered it to represent a separate 
species. Clearly, considerable further research is needed 
to elucidate the status of all the forms included  here in 
R. macrurus.

The specimen collected by Johann Natterer at Porto 
do Rio Paraná (now Igarapava, on the northern border of 
São Paulo state) and named Hesperomys leucodactylus by 
Wagner (1845a) was allocated to R. mastacalis by Tribe 
(1996) on biogeo graph i cal grounds. The distribution of the 
specimens used in the molecular studies mentioned herein 
suggests that Natterer’s specimen should be reallocated to 
R. macrurus. Regarding the invalidity of the species name 
leucodactylus Wagner, see the Remarks section under R. 
leucodactylus.

from mesic forest at Morro do Chapéu (central Bahia; see 
Remarks).

remarks :  Rhipidomys macrurus is a member of the 
“leucodactylus” section of the genus. Because the holo-
type of R. macrurus, collected by Castelnau and Dev ille 
in May 1844 (P. Gervais 1855), has not been located in 
the MNHN collections, the identity of this taxon is based 
on the hypothesis that the type locality (Crixás, Goiás), 
now deforested, falls within the range of this species 
of Rhipidomys as understood herein. A second speci-
men collected by Castelnau and marked “Co- type” [BM 
49.10.15.32 (skin); 49.12.8.4 (skull)] has the provenance 
“Bahia”; this may mean that it was collected elsewhere 
but shipped from Bahia, where Castelnau was French 
consul from 1848, but equally there is no indication that 
it was collected at the type locality. Indeed, in his descrip-
tion of Rhipidomys macrurus, P. Gervais (1855) made no 
mention of a second specimen. Because eastern Brazilian 
species of Rhipidomys are morphologically very similar, 
there is no guarantee that the two specimens represent 
the same species, let alone the same population. No other 
specimens are known from that area. Work is in prog-
ress to select a suitable specimen to be designated as a 
neotype for Rhipidomys macrurus in order to clarify the 
identity of the taxon and ensure stability of usage (Tribe 
et al., in prep.). The specimen selected must not only be 
consistent with what is known of the geo graph i cal origin 
and morphology of the holotype, but also must agree in 
karyotype and DNA sequences with specimens assigned 
to R. macrurus (sensu stricto), given the importance of 
such evidence for species distinctions in eastern Brazil, as 
outlined herein.

Cabrera (1961) placed all Rhipidomys smaller than R. 
leucodactylus from Brazil, the Guianas, and Venezuela as 
subspecies of R. mastacalis, refl ecting the diffi culty in un-
ambiguously distinguishing between them on morphologi-
cal evidence alone. The advent of karyotyping revealed a 
dichotomy in fundamental number (number of autosomal 
arms) in eastern Brazilian Rhipidomys, with specimens with 
2n = 44, FN ≥ 70, being associated with the name R. masta-
calis, and those with the same diploid number but FN = 48– 
52, with R. macrurus (Zanchin, Langguth, and Mattevi 
1992; Svartman and Almeida 1993a; Tribe 1996; M. A. N. 
Sousa 2005; L. G. Pereira and Geise 2007; Thomazini 2009; 
A. H. Carvalho et al. 2012). Accordingly, the population 
of Rhipidomys in the Serra da Ibiapaba, western Ceará 
state, tentatively included in R. macrurus by Tribe (1996, 
2005), is  here provisionally reassigned to R. mastacalis on 
the basis of its karyotype with FN = 70 (M. A. N. Sousa 
2005). B. M. de A. Costa et al. (2011) also pointed out 
morphological differences between this population and R. 
macrurus from farther south in the cerrado domain, and 
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Rhipidomys venezuelae cearanus: Gyldenstolpe, 1932:47; 
name combination.

[Oecomys] maculipes: Tate, 1932g:21; name combination.
Rhipidomys maculipes: Laemmert, Ferreira, and Taylor, 

1946: 38; name combination.
Rhipidomys mastacalis cearanus: Cabrera, 1961:422; name 

combination.
Rhipidomys mastacalis mastacalis: Cabrera, 1961:423; name 

combination.
Rhipidomys masticalis A. L. Gardner, 1990:412; incorrect 

subsequent spelling of mastacalis Lund.
Rhipidomys masatacalis Voss and Myers, 1991:428; incor-

rect subsequent spelling of mastacalis Lund.
description:  Medium sized (head and body length 

125– 145 mm) with gray- brown to more intensely red- 
brown dorsal pelage and cream or white under parts. Tail 
moderate to long (120– 140% of head and body length), 
light to dark brown, with short hairs proximally but 
longer ones on distal half, and with short to moderate- 
length pencil. Ears medium to large, usually medium 
brown. Hindfeet broad, medium in length (26– 29 mm), 
with medium to dark brown dorsal patch, often broad 
and ill- defi ned, which does not extend onto toes; sides of 
foot and toes pale. Skull with moderately long, relatively 
slender rostrum; nasals taper regularly from anterior to 
posterior; supraorbital ridges straight, diverging from 
front of interorbital region; braincase not greatly infl ated 
or rounded; incisive foramen narrow; palatal bridge long 
and narrow; carotid circulatory pattern derived (small 
stapedial foramen, no internal groove on squamosal 
and alisphenoid, no sphenofrontal foramen). Maxillary 
toothrow of moderate length for size of skull, averaging 
about 5.0 mm.

distribution:  Rhipidomys mastacalis is found in 
the Atlantic rainforest of eastern Brazil, from the state of 
Paraíba in the north along the coastline to eastern Rio de 
Janeiro state in the south, and also inland on the Chapada 
Diamantina plateau of central Bahia and in eastern and 
central Minas Gerais. Apparently isolated populations in 
western Ceará and northern Goiás are also provisionally 
referred to this species.

selected localit ies  (Map 319): BRAZIL: Ala-
goas, Anádia, Sítio Vale Verde (MNRJ 17450); Bahia, Fa-
zenda Unacau, 8 km SE of São José (UFPB 425), Palmeiras, 
Pai Inácio (MNRJ 67751), São Felipe (MNRJ 22274); Ceará, 
Ibiapina, Sítio Pejuaba (MNRJ 17401); Espírito Santo, Lin-
hares (MNRJ 34492); Goiás, Serra da Mesa, 40 km NE of 
Uruaçu (MNRJ 37350); Minas Gerais, Brumadinho, Rio 
Manso (UFMG 1649), Diamantina, Conselheiro Mata (B. 
M. de A. Costa 2007), Salinas (MNRJ 30015); Paraíba, 
Areia, Mata do Pau- Ferro (UFPB 3864); Pernambuco, Ga-
ranhuns, Sítio Cavaquinho (MNRJ 12500); Rio de Janeiro, 

Rhipidomys mastacalis (Lund, 1840)
Northern Atlantic Forest Rhipidomys

synonyms:
[Mus] mastacalis Lund, 1839a:233; nomen nudum.
Mus mastacalis Lund, 1840a:24 [1841b:240]; type local-

ity “Rio das Velhas’s Floddal” (Lund 1841b:264, 266), 
Lagoa Santa, Minas Gerais, Brazil.

Mus mustacalis Lund, 1840b:7 [1841c:279]; incorrect sub-
sequent spelling of mastacalis Lund.

Mus mystacalis Wagner, 1843b:750; incorrect subsequent 
spelling of mastacalis Lund.

Mus maculipes Pictet and Pictet, 1844:67; type locality “Ba-
hia,” Brazil.

Mus masculipes Burmeister, 1854:185; incorrect subsequent 
spelling of maculipes Pictet and Pictet.

H[esperomys (Calomys)]. mystacalis Burmeister, 1855a:7; 
part; name combination and incorrect subsequent spell-
ing of mastacalis Lund.

H[esperomys (Calomys)]. maculipes: Burmeister, 1855a:8; 
name combination.

[Hesperomys (Rhipidomys)] mastacalis: E.- L. Trouessart, 
1880: 136; name combination.

Rhipidomys mastacalis: Winge, 1887 [1888]:54; fi rst use 
of current name combination.

[Oryzomys] musculipes E.- L. Trouessart, 1897:528; incor-
rect subsequent spelling of maculipes Pictet and Pictet 
and name combination.

Rhipidomys cearanus Thomas, 1910c:501; type locality 
“S[ão]. Paulo, on the top of the Serra [da Ibiapaba], at 
about 900 metres,” Ceará, Brazil.

Map 318    Selected localities for Rhipidomys macrurus (●).
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sionally referred to R. mastacalis, although they may well 
represent a distinct species (see also the Remarks under R. 
ipukensis). They are sympatric with low- FN specimens re-
ferred  here to R. macrurus.

Additionally, the population of Rhipidomys in the 
highland forest enclave in the Serra da Ibiapaba, western 
Ceará, which Tribe (1996, 2005) tentatively referred to 
R. macrurus on morphological grounds, is  here provision-
ally reallocated to R. mastacalis because the fi rst known 
karyotype from that population (with FN = 70) appears to 
be identical to that of R. mastacalis from eastern Pernam-
buco and Bahia (M. A. N. Sousa 2005). A phylogeny based 
on mitochondrial cytochrome oxidase I sequences places 
a specimen from Ibiapaba as a distant basal member of 
a clade allying R. emiliae and R. ipukensis, to which R. 
mastacalis forms the sister clade (Thomazini 2009). The 
Rhipidomys populations inhabiting isolated mesic forests 
(brejos) within the Caatinga domain of northeastern Bra-
zil thus appear to be split between R. mastacalis (high FN) 
in the more peripheral enclaves and R. cariri (low FN) in 
the more central ones. Whereas specimens from the bre-
jos in eastern Pernambuco are closely allied to R masta-
calis from the coastal Atlantic Forest (Thomazini 2009), 
the Serra da Ibiapaba population on the far side of the 
Caatinga is more distantly related. Should further work 
demonstrate that the population in the Serra da Ibiapaba 
deserves species status, the name cearanus Thomas is 
available. The identity of specimens from Serra Negra, 
western Pernambuco, reported by Botêlho et al. (2001, 

Fazenda União, Casimiro de Abreu (MNRJ 46803); Sergipe, 
south of Estância (Stevens and Husband 1998).

subspecies :  Rhipidomys mastacalis is monotypic.
natural history:  Rhipidomys mastacalis occurs 

in remnants of Atlantic forest in eastern Brazil, including 
both highland enclaves (brejos de altitude) and lowland 
forest in the northeast (M. A. N. Sousa et al. 2004; Asfora 
and Pontes 2009), and less- moist forests in eastern Minas 
Gerais. It is also sometimes caught in the roofs of  houses 
(data from specimen tags). Most captures of this species 
in forest fragments in Sergipe occurred well inside the 
fragments (Stevens and Husband 1998). About 59% of 
a large series of R. mastacalis collected for yellow fever 
research in the vicinity of Ilhéus, Bahia, was taken in 
young forest, 21% in old forest and 9% in swamp for-
est; Rhipidomys proved to be less important as a host 
for the virus than most rodents (Laemmert et al. 1946). 
Near Caruaru, Pernambuco, R. mastacalis was captured 
mainly in hillside forest both in trees and on the ground; 
only two females out of 17 collected  were pregnant in 
October to December (M. A. N. Sousa et al. 2004). Cer-
queira, Vieira, and Salles (1989) analyzed habitat and re-
productive data for a population in the Serra da Ibiapaba 
(western Ceará state; see Remarks). Rhipidomys masta-
calis is implicated in damage to cacao in southern Bahia, 
where it is relatively common in and around plantations 
(Cruz 1983; Cassano and Moura 2004; Pardini 2004). 
T. Araújo et al. (2006) described behavior in captivity. 
For parasites, see F. Fonseca (1959) and Hastriter and 
Peterson (1997).

remarks :  Rhipidomys mastacalis is a member of the 
“leucodactylus” section of the genus. Having once been 
applied to Rhipidomys specimens from much of northern 
and eastern South America (Cabrera 1961), the name R. 
mastacalis is now restricted to a taxon occupying a mod-
erately small range in eastern Brazil. This change was due 
not only to morphological reassessments (Musser and Car-
leton 1993; Tribe 1996), but especially to the results of 
karyotype analyses and molecular phylogeographic stud-
ies (Zanchin, Langguth, and Mattevi 1992; Svartman and 
Almeida 1993a; L. P. Costa 2003; B. M. de A. Costa 2007; 
Thomazini 2009; B. M. de A. Costa et al. 2011; R. G. Ro-
cha, Ferreira, Costa et al. 2011). See also the Remarks un-
der Rhipidomys macrurus.

The karyotype of R. mastacalis has the same diploid 
number (2n = 44) as the majority of other Rhipidomys spe-
cies, but it has a higher fundamental number (FN ≥ 70) than 
other eastern Brazilian forms. On the assumption that this 
combination of diploid and fundamental numbers char-
acterizes a monophyletic group, certain specimens from 
Serra da Mesa in northern Goiás state with FN = 76 and 80 
(Andrades- Miranda, Oliveira et al. 2002) are  here provi-

Map 319    Selected localities for Rhipidomys mastacalis (●); note isolated popu-
lations in central and northeastern Brazil.



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 609

smaller than R. leucodactylus in external dimensions, skull 
length, and molar row length, and appears to occur sym-
patrically with the latter species in at least part of its range. 
Specimens exhibit considerable variation in the extent of 
gray bases to their ventral pelage, even at a single locality.

Rhipidomys nitela Thomas, 1901
Guianan Rhipidomys

synonyms:
Rhipidomys nitela Thomas, 1901e:148; type locality 

Kwatata, Kanuku Mountains, Upper Takutu– Upper Es-
sequibo, Guyana (see Remarks).

Rhipidomys venezuelæ fervidus Thomas, 1904d:34; type lo-
cality “La Unión, lower Orinoco,” Caura valley, Bolívar, 
Venezuela.

Rhipidomys venezuelæ yuruanus J. A. Allen, 1913c:601; 
type locality “Río Yuruán, [Bolívar], Venezuela.”

Rhipidomys milleri J. A. Allen, 1913c:602; type locality 
“Minehaha Creek (altitude 500 feet), Lower Essequibo 
River, British Guiana.”

R[hipidomys]. v[enezuelae]. nitela: J. A. Allen, 1913c:602; 
name combination.

Rhipidomys venezuelae milleri: Gyldenstolpe, 1932:47; name 
combination.

Rhipidomys mastacalis nitela: Cabrera, 1961:423; name 
combination.

Rhipidomys mastacalis fervidus: Cabrera, 1961:423; name 
combination.

2003) as “Rhipidomys cearanus” in a study of ectopara-
sites, has not been verifi ed; they may represent either R. 
mastacalis or R. cariri.

Rhipidomys modicus Thomas, 1926
Lesser Peruvian Rhipidomys

synonyms:
Rhipidomys modicus Thomas, 1926g:161; type locality Pu-

catambo (“Puca Tambo, 5100 [feet]”), San Martín, Peru.
Rhipidomys leucodactylus modicus: Cabrera, 1961:422; 

name combination as subspecies.
description:  Medium to large (head and body 

length 130– 165 mm) with medium to dark yellowish to red-
dish brown agouti dorsal coloration, well streaked with dark 
guard hairs, and rather coarse and short; ventral pelage with 
white- tipped fur with very pale to dark gray bases; orange 
pectoral spot sometimes present. Tail long (up to 135% of 
head and body length) and medium to dark brown; shaft 
lightly haired and terminating in pencil that rarely exceeds 
15 mm. Ears rather small. Hindfeet moderately large (28– 
30 mm) and broad, with broad dark patch on dorsal sur-
faces that sometimes extends onto digits. Skull moderate in 
size and robustness; rostrum short and somewhat pointed; 
nasals taper gradually along length; zygomatic plates not 
broad and notches small; supraorbital ridges squared rather 
than raised, diverging strongly posteriorly; interorbital re-
gion broad, with narrowest point forward; braincase oval, 
moderately broad, and not greatly fl attened, although in-
terparietal oriented more dorsally than posteriorly; mesop-
terygoid fossa broad and penetrating between hypocones 
of M3s; auditory bullae small; carotid circulation pattern 
derived (small stapedial foramen, no internal squamosal- 
alisphenoid groove, no sphenofrontal foramen). Maxillary 
toothrow 5.5– 5.8 mm in length, comparatively long for size 
of skull.

distribution:  Rhipidomys modicus is known from 
eastern Andean valleys in northern and central Peru, at el-
evations between 700 and 1,800 m. Collecting localities for 
R. modicus in central Peru are identical with or close to 
localities where specimens of R. leucodactylus have been 
taken.

selected localit ies  (Map 320): PERU: Amazo-
nas, 12 km E of La Peca Nueva (LSUMZ 21873); Huánuco, 
Chinchavito (BM 27.11.1.130); Junín, Chanchamayo (BM 
7.6.15.13); San Martín, Moyobamba (FMNH 19363), Pu-
catambo (type locality of Rhipidomys modicus Thomas).

subspecies :  Rhipidomys modicus is monotypic.
natural history:  The holotype was “trapped in 

brush near stream,” and the specimen from Chinchavito 
was trapped in an abandoned shed (specimen tags).

remarks :  Rhipidomys modicus is a member of the 
“leucodactylus” section of the genus. It is substantially 

Map 320    Selected localities for Rhipidomys modicus (●) and Rhipidomys 
ochrogaster ( ). Contour line = 2,000 m.
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subspecies :  As currently understood, Rhipidomys 
nitela is monotypic, although the population from Little 
Tobago Island has been regarded as a separate subspecies 
(Goodwin 1961).

natural history:  Rhipidomys nitela occurs in 
lowland rainforest, where it is primarily arboreal but also 
comes down to the ground (Handley 1976, as “R. mas-
tacalis”; Voss 1991a; Voss et al. 2001). Ecological data 
for the species are provided by Malcolm (1988) near 
Manaus in the central Amazon (see Remarks), and by 
Mauffrey (1999) and Mauffrey and Catzefl is (2002) at Les 
Nouragues, French Guiana. According to specimen tags 
and published reports, R. nitela is often found in the raf ters 
or thatched roofs of buildings ( J. A. Allen 1911; Husson 
1978; Barnett and Cunha 1998; Lim, Engstrom, Genoways 
et al. 2005). Specimens from Sinnamary (French Guiana) 
and Bonda (northern Colombia; see Remarks)  were shot 
in bat roosts (Voss et al. 2001; L. Roguin, pers. comm.). 
For parasites, see Brennan and Yunker (1969), Furman 
and Tipton (1961), and Gettinger, Martins- Hatano et al. 
(2005).

remarks :  Rhipidomys nitela is a member of the “leu-
codactylus” section of the genus. The type locality given in 
the published report (Thomas 1901e:149) and the locality 
recorded in the accession register of the Natural History 
Museum, London, for the  whole type series is “Kwaimat-
tat, Kanuku Mts.”; the labels attached to all the skins, 
however, are marked “Quatata [or “Quatatat”], Kanuku 
Mts., B. Guiana, 240’ [feet].” Kwaimattat and Quatatat, 
now spelled Kwaimatta and Kwatata, are localities 27 km 
apart in the savannas north of the Kanuku Mountains in 
Guyana. Kwatata is  here selected as the type locality, be-
cause the data accompanying the original material (in this 
case the specimen tags) should be taken into account fi rst 
when a type locality is clarifi ed (ICZN 1999:Recommenda-
tion 76A).

Specimens from northern Bolívar state, Venezuela, 
including the holotypes of Rhipidomys venezuelae fer-
vidus and R. v. yuruanus, tend to be larger and more 
intensely pigmented than most other Rhipidomys nitela 
specimens, and their skulls are more elongated with 
strong supraorbital ridges. They are retained  here within 
R. nitela because the differences in character states do 
not appear to be consistent enough for taxonomic sepa-
ration. Specimens from south of the Amazon considered 
by Tribe (1996) to be Rhipidomys nitela are  here referred 
to R. emiliae (see that account); these include the “R. 
nitela” sequenced by M. F. Smith and Patton (1999) and 
by L. P. Costa (2003). A single specimen from the iso-
lated northern Colombian locality of Bonda, which Tribe 
(1996) allocated to R. nitela, was considered by Voss 
et al. (2001:127) to represent another taxon; in line with 

Rhipidomys nitela tobagi Goodwin, 1961:16; type locality 
”Little Tobago, the West Indies,” Little Tobago Island, 
Trinidad and Tobago.

R[hipidomys]. n[itela]. milleri: Goodwin, 1961:16; name 
combination.
description:  Small to medium sized (head and 

body length typically 110– 140 mm) with soft, short, dull 
gray brown to richer reddish or orange brown dorsal pel-
age; ventral fur short and creamy white to roots or with 
inconspicuous pale gray hair bases. Tail moderately long 
(110– 140% of head and body length) with short to me-
dium terminal pencil 5– 15 mm in length. Ears pale to dark 
and moderately large in size, sometimes with pale post-
auricular patch. Hindfeet short (24– 27 mm) and slender, 
with small plantar pads and dorsal dark patch of varying 
distinctness rarely extending onto digits. Skull small with 
short, rather blunt rostrum; interorbit broad with squared 
or ledged edges, sometimes raised; braincase oval, not in-
fl ated, and fl attened in older individuals; incisive foramina 
usually narrow and almost elliptical in shape; mesoptery-
goid fossa narrow and parapterygoid fossae may be fenes-
trated; auditory bullae small; carotid circulation pattern 
derived (small stapedial foramen, no internal groove on 
squamosal and alisphenoid, and no sphenofrontal fora-
men). Maxillary toothrow short, between 3.8– 5.0 mm in 
length, but average in size for genus in comparison with 
skull length.

distribution:  Rhipidomys nitela as understood 
 here occurs at lower elevations (below 1,400 m) through-
out the Guiana Highlands and adjacent forested lowlands 
in the region bounded by the Orinoco, Negro, and lower 
Amazon rivers and the Atlantic coast. Specimens found on 
the island of Little Tobago, northeast of Trinidad, are also 
referred to this species.

selected localit ies  (Map 321): BRAZIL: 
Amapá, 50 km ESE of Porto Grande (MNRJ AN 188); 
Amazonas, Km 50 Manaus- Itacoatiara road (MNRJ 
19614); Pará, Oriximiná, Porto Trombetas, Rio Saraca-
zinho (MPEG 10113); Roraima, Ilha de Maracá (Barnett 
and Cunha 1998). FRENCH GUIANA: Les Nouragues 
(MNHN V.890), Paracou (AMNH 267021). GUYANA: 
Cuyuni- Mazaruni, Kalakun (AMNH 207387); Upper 
Takutu– Upper Essequibo, Kwatata, Kanuku Mountains 
(type locality of Rhipidomys nitela Thomas). SURINAM: 
Para, Matta, 15 km W of Zanderij airport (RMNH 21973). 
TRINIDAD AND TOBAGO: Tobago, Little Tobago Is-
land (AMNH 184555). VENEZUELA: Amazonas, Cerro 
Duida, Caño Culebra (USNM 406109); Bolívar, La Unión, 
Río Caura (BM 4.5.7.34), Río Caroní, Embalse Guri, Isla 
Panorama (T. D. Lambert et al. 2003), Río Yuruán (type lo-
cality of Rhipidomys venezuelae yuruanus), Serranía de los 
Pijiguaos, 140 km SW of Caicara (Rivas and Linares 2006).
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Phyloge ne tic analyses based on mtDNA cytochrome-b 
sequences place specimens of R. nitela from French Guiana 
as the sister group to a clade consisting of R. mastacalis, 
R. ipukensis, and R. emiliae (R. G. Rocha, Ferreira, Costa 
et al. 2011). More extensive molecular analyses of R. nitela 
specimens are needed to elucidate the diversity contained 
within the species as understood  here.

Rhipidomys ochrogaster J. A. Allen, 1901
Buff- bellied Rhipidomys

synonym:
Rhipidomys ochrogaster J. A. Allen, 1901b:43.; type local-

ity “Inca Mines, Peru (alt. 6000 feet),” Santo Domingo, 
Río Inambari, Puno, Peru.
description:  Large (head and body length 152– 

176 mm), long- tailed (length 198– 228 mm) species with 
orange- brown dorsal fur and pale orange or melon- colored 
ventral fur. Tail dark, considerably longer than head and 
body (125– 148%), and terminates in long pencil of hairs 
(20 mm long in holotype). Hindfeet moderately long (34– 
35 mm) and broad, with metatarsal patch extending onto 
fi rst phalanges of toes. Skull moderately large, with rather 
narrow and pointed rostrum, broad interorbital region, 
and broad, rounded braincase; supraorbital shelf well de-
veloped and divergent posteriorly; postorbital ridges ab-
sent or weak; zygomatic plates narrow; carotid circulation 
pattern primitive (pattern 1, of Voss 1988), characterized 
by large stapedial foramen, squamosal- alisphenoid groove 
visible but not strong, and sphenofrontal foramen. Upper 
molar row long (6.1– 6.3 mm), large in comparison to skull 
length for genus. Pacheco and Peralta (2011) provided 
photographs depicting external appearance (including dor-
sal, lateral, and ventral views of freshly dead specimen, 
dorsal and ventral views of hindfoot, and tail tip) as well as 
skull and both molar series in comparison with R. gardneri 
and R. leucodactylus.

distribution:  Only fi ve specimens of Rhipidomys 
ochrogaster are known from two localities in southeast-
ern Peru at elevations between 1,200 and 1,940 m. Four 
of these are from the vicinity of the type locality in the 
upper Río Inambari drainage at the base of the Cordil-
lera de Carabaya, and the fi fth from the valley of the Río 
Tambopata.

selected localit ies  (Map 320): PERU: Puno, 
Santo Domingo (type locality of Rhipidomys ochrogaster 
J. A. Allen), Yanacocha, valley of Río Tambopata (Pacheco 
and Peralta 2011).

subspecies :  Rhipidomys ochrogaster is monotypic.
natural history:  J. A. Allen (1900a:219) de-

scribed the type locality (erroneously referred to as Ju-
liaca; see J. A. Allen 1901b:41), quoting the collector 
H. H. Keays: “The country is very broken, with deep 

their judgment, it is  here regarded as belonging to an as 
yet undescribed species of Rhipidomys. Less convincing 
is their suggestion that the specimens from Little Tobago 
possibly “represent an insular form of the adjacent main-
land species R. venezuelae” (Voss et al. 2001:127): the 
nearest part of the known range of R. venezuelae (in Es-
tado Guárico, Venezuela) lies farther away from Little 
Tobago than that of R. nitela (in Estado Bolívar, Ven-
ezuela, and in Guyana), and the Little Tobago specimens 
cluster morphometrically with R. nitela and not with R. 
venezuelae (Tribe 1996). Additional material from the 
northern coast of South America and adjacent islands is 
clearly needed to resolve these relationships fully.

Rhipidomys nitela is the only species of the genus 
so far karyotyped to have a diploid number other than 
2n = 44, with reports of 2n = 48 from southeast Venezu-
ela (Voss et al. 2001); 2n = 48, FN = 68, from Roraima 
state, Brazil (Andrades- Miranda, Oliveira et al. 2002); 
2n = 48, FN = 71, from French Guiana (Volobouev and 
Catzefl is 2000); and 2n = 50, FN = 71 and 72, from near 
Manaus (M. J. de J. Silva and Yonenaga- Yassuda 1999, 
as Rhipidomys sp. B). Based on banding analysis, Volo-
bouev and Catzefl is (2000) found considerable differ-
ences between the French Guiana and Manaus karyo-
types, leading them to question the taxonomic status of 
the latter population. Pending further study, specimens 
from near Manaus are  here provisionally retained in R. 
nitela.

Map 321    Selected localities for Rhipidomys nitela (●); note insular population 
on Little Tobago Island northeast of Trinidad. Contour line = 2,000 m.
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with rounded interorbital region with slightly developed 
supraorbital ridges, and broad, rounded braincase; mesop-
terygoid fossa expanded at anterior end; sphenopalatine va-
cuities small to medium; parapterygoid fossae fenestrated; 
carotid circulation pattern primitive (large stapedial fora-
men, groove on inner surface of squamosal and alisphenoid, 
and sphenofrontal foramen). Maxillary toothrow larger than 
average for genus in comparison to skull length, ranging 
from 5.0– 5.4 mm.

distribution:  Rhipidomys similis is restricted to 
the Andes of southwestern Colombia. It is known from 
high elevations on both versants of the Western Cordillera 
in the departments of Cauca and Valle del Cauca, and from 
the mountains at the head of the Magdalena valley, depart-
ment of Huila, including parts of the Central and Eastern 
Cordilleras. It is likely to occur in the knot of mountains 
connecting the three cordilleras in Cauca and Nariño de-
partments and may also extend farther north along the 
Western and Central Cordilleras.

selected localit ies  (Map 312): COLOMBIA: 
Cauca, Cocal (AMNH 32458); Huila, Belén (USNM 
294984), San Adolfo, Río Aguas Claras (FMNH 71712), 
San Antonio (FMNH 71716); Valle del Cauca, Pichindé 
(Alberico 1983).

subspecies :  Rhipidomys similis is monotypic.
natural history:  Specimens of Rhipidomys si-

milis from the head of the Magdalena valley  were found at 
between 1,600 m and 2,350 m. Specimens from the Western 
Cordillera  were captured at elevations of 2,400 m on the 
eastern slope and 1,220 to 1,830 m on the cooler, moister 
western slope, corresponding to the differing elevations of 
cloud forest on the two versants. The remarkably low el-
evation of 1,220 m (“4000 ft”) for a specimen from Cocal 
is possibly an error (see Chapman 1917:31, footnote 2, re-
garding bird specimens from the same locality).

remarks :  Rhipidomys similis is the second largest 
species in the “fulviventer” section of the genus, after R. 
ochrogaster. It occurs sympatrically with R. caucensis in 
Cauca and Huila, and with R. latimanus in Valle, Cauca, 
and Huila, with its elevational range broadly overlapping 
that of the former and marginally that of the latter (if at all: 
see note on Cocal in Natural History section). Tribe (1996) 
treated the Western Cordillera and Huila units as separate 
subspecies of Rhipidomys fulviventer; see the Remarks un-
der that species. Specimens allocated by Alberico (1983:65) 
to R. latimanus are of this species.

Rhipidomys tenuicauda ( J. A. Allen, 1899)
Turimiquire Rhipidomys

synonyms:
Oryzomys tenuicauda J. A. Allen, 1899b:211; type locality 

“Los Palmales, [Sucre,] Venezuela.”

 narrow cañons, and is covered with a dense undergrowth 
of shrubs and vines, with  here or there a palmetto or a ce-
dar rising above the surrounding vegetation.” The recent 
specimen from the Río Tambopata drainage (Pacheco and 
Peralta 2011) was collected in a forest of slender trees of 
15 m maximum height, dense understory, and forest fl oor 
covered with deep soil litter. Plant species included Ilex 
sp. (Aquifoliaceae), Viburnum sp. (Adoxaceae) Miconia 
sp. (Melastomataceae), Myrsine sp. (Myrsinaceae), Myr-
cia sp. (Myrtaceae), Clusia sp. (Clusiaceae), Cecropia sp. 
(Urticaceae), and Clethra sp. (Clethraceae). This habitat 
corresponds to the Yungas, the humid montane forest that 
fl anks the eastern slope of the eastern cordillera of the An-
des in southern Peru and Bolivia (Young and Leon 1999; 
Tovar Narváez et al. 2010). Pacheco and Peralta (2011) 
proposed that the species be classed as Endangered on ac-
count of the increasing deforestation of Yungas habitats 
in Puno department. Stomach contents of the Yanacocha 
specimen included both seeds and ants (Pacheco and Per-
alta 2011).

remarks :  Rhipidomys ochrogaster is by far the larg-
est member of the “fulviventer” section of the genus (not 
the “leucodactylus” section, as stated by Musser and 
Carleton 2005:1171), to which it clearly belongs on mor-
phological grounds (see Key to the species of Rhipido-
mys). There is a gap of approximately 1,300 km along the 
Andean chain from the nearest other known members of 
the section, which  were recently discovered in Amazonas 
department in northern Peru (C. F. Jiménez and Pacheco 
2012; see Remarks under Rhipidomys fulviventer). Al-
though the capture elevation of the holotype is given as 
“6800 ft” (2,075 m) on the specimen tag (AMNH 16481), 
the fi gure given in the published type description (“6000 
feet,” 1,830 m) is more plausible according to maps of the 
locality.

Rhipidomys similis J. A. Allen, 1912
Greater Colombian Rhipidomys

synonyms:
Rhipidomys similis J. A. Allen, 1912:79; type locality “Co-

cal, Cauca, Colombia. Altitude, 6000 feet.”
Rhipidomys latimanus similis: Cabrera, 1961:419; part; 

name combination.
description:  Moderately large with head and body 

length 125– 155 mm and long tail mea sur ing 125% to 
150% of head and body length. Dorsum reddish brown to 
yellowish rufous lined with black, and somewhat darker 
medially than more orange yellow sides; ventral pelage 
cream or more usually pale orange hair tips over long, dark 
gray bases. Tail covered with black hairs, nearly concealing 
annular scales, and terminates in a pencil. Ears dull brown. 
Hindfeet moderately long (29– 31 mm) and broad. Skull 
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remarks :  This member of the “fulviventer” section 
of Rhipidomys resembles Colombian R. fulviventer in its 
moderately small size, although the holotype is an unusu-
ally small specimen (but with molars of normal size). The 
xeric lowlands of the Depresión de Unare in Anzoátegui state 
separate its range from that of the larger R. venustus, which 
inhabits the higher parts of the Venezuelan coastal range far-
ther west, and by the llanos of the lower Orinoco drainage 
from the range of the smaller R. wetzeli, found in the region 
of the tepui inselbergs to the south. Musser and Carleton 
(2005) considered tenuicauda a subjective ju nior synonym of 
R. fulviventer. It is hypothesized  here to be a species in its 
own right on biogeo graph i cal grounds, insofar as it is sepa-
rated from the range of R. fulviventer in the Eastern Cordil-
lera of the Andes by approximately 1,000 km of lowlands 
and mountains, which are partly occupied by the allied yet 
distinct form R. venustus. Future molecular data may help to 
demonstrate whether this chain of forms has resulted from a 
pro cess of vicariant isolation on mountain blocks.

Rhipidomys tribei B. M. de A. Costa, Geise, 
Pereira, and L. P. Costa, 2011
Tribe’s Rhipidomys

synonym:
Rhipidomys tribei B. M. de A. Costa, Geise, Pereira, and 

L. P. Costa, 2011:947; type locality “Reserva Par tic u lar 
do Patrimônio Natural Santuário do Caraça, 25 km SW 
Santa Bárbara, Minas Gerais, Brazil, 20°05′S, 43°30′ W, 
1,300 m.”

[Rhipidomys] tenuicauda: Tate, 1939:195; fi rst use of current 
name combination.

Phipidomys mastacalis tenuicauda: Cabrera, 1961 423; name 
combination, and incorrect subsequent spelling of Rhip-
idomys Tschudi.
description:  Small species similar to R. fulviven-

ter, with head and body length 109– 128 mm (holotype 
exceptionally small at 88 mm). Dorsal pelage often bright 
orange brown agouti, sometimes more chestnut brown; 
ventral pelage with cream hair tips on middle to dark gray 
bases. Tail proportionately long (115– 140% of head and 
body length, 145% in holotype), unicolored dark brown, 
varying from nearly naked at base but with increasingly 
long hairs distally, terminating in thick pencil about 10 mm 
long. Ears brown and lightly haired. Hindfeet small (23– 
27 mm in length) and narrow, with dorsal dark patch ex-
tending to base of toes and buff edges and digits. Skull 
with rounded interorbital region and slight supraorbital 
ridges; braincase broad, rounded; lateral pro cesses of pari-
etals narrow posteriorly; parapterygoid fossae sometimes 
fenestrated; sphenopalatine fi ssures variable, from long 
and moderately broad to short and narrow, or absent; 
carotid circulatory pattern primitive (large stapedial fora-
men, internal groove along squamosal and alisphenoid, 
and sphenofrontal foramen). Maxillary toothrow short, 
4.2– 4.6 mm, average for genus in comparison with skull 
length; molars proportionately somewhat narrower than 
average.

distribution:  Rhipidomys tenuicauda appears 
to be restricted to the Serranía de Turimiquire of north-
eastern Venezuela, in the states of Sucre, Monagas, and 
Anzoátegui.

selected localit ies  (Map 322): VENEZUELA: 
Anzoátegui, Cerro La Laguna, cumbre (F. J. García and 
Sánchez- González 2013); Monagas, San Agustín, 5 km 
NW of Caripe (USNM 409929).

subspecies :  Rhipidomys tenuicauda is monotypic.
natural history:  Rhipidomys tenuicauda oc-

curs in premontane humid forest (USNM specimen tags) 
as well as in coffee and cacao plantations (Tate 1931), at 
elevations between 945 m and 2,200 m. It may be found at 
lower elevations than other members of the “fulviventer” 
section (with the exception of R. wetzeli) because the veg-
etation zones in the Turimiquire Range lie at substantially 
lower levels than in the Andes and Venezuelan coastal 
range farther west (Chapman 1925). Two females captured 
by the Smithsonian Venezuelan Project had four embryos, 
and one had fi ve in June– July (USNM specimen tags). For 
parasites, see Furman (1972a), P. T. Johnson (1972), and 
Tipton and Machado- Allison (1972). Guerrero (1985) 
listed the ectoparasites recorded from all species of Venezu-
elan Rhipidomys.

Map 322    Selected localities for Rhipidomys tenuicauda ( ), Rhipidomys 
venustus (■), and Rhipidomys wetzeli (●). Contour line = 2,000 m.



614 Mammals of South America

and metafl exus long and angled sharply, sometimes slightly 
bifurcated at their inner ends; medial fossette frequently 
present on M2, labial fossette usually absent.

distribution:  Rhipidomys tribei is known from the 
type locality and two others in southeastern Minas Gerais 
state, Brazil, at middle elevations up to 1,300 m. Specimens 
with low- FN karyotypes from the hills of southern Espírito 
Santo state may be referred to this species.

selected localit ies  (Map 314): BRAZIL: Es-
pírito Santo, Vargem Alta, Hotel Monte Verde (UFPB 
345); Minas Gerais, Santa Bárbara, Reserva Par tic u lar do 
Patrimônio Natural Santuário do Caraça (type locality of 
Rhipidomys tribei B. M. de A. Costa, Geise, Pereira, and L. 
P. Costa), Viçosa, Mata do Paraíso (MZUFV 386).

subspecies :  Rhipidomys tribei is monotypic.
natural history:  Little is known about the ecol-

ogy of this species. The few available specimens  were col-
lected in riparian semideciduous submontane forest patches 
surrounded by grasslands. The habitat at Serra do Brigadeiro 
was described by J. C. Moreira et al. (2009).

remarks :  As mentioned in the account of R. itoan, 
this species and R. tribei form a sister- clade pair within 
the limited phylogeny of Brazilian species that have been 
compared using mtDNA cytochrome-b sequences. This 
pair of species, in turn, is sister to sequences of R. leuco-
dactylus within the larger “leucodactylus” section of the 
genus (B. M. de A. Costa et al. 2011). This is the taxon 
referred to as “R. sp. 3” by R. G. Rocha, Ferreira, Costa 
et al. (2011) in their phyloge ne tic analysis of mtDNA cy-
tochrome-b sequences. Specimens from southern Espírito 
Santo state herein referred to this species have karyotypes 
of 2n = 44, FN = 50 (Zanchin, Langguth, and Mattevi 
1992; Thomazini 2009).

Rhipidomys venezuelae Thomas, 1896
Venezuelan Rhipidomys

synonyms:
Rhipidomys venezuelae Thomas, 1896:303; type locality 

“Merida, Venezuela, alt. 1630 metres.”
R[hipidomys]. v[enezuelae]. typicus Thomas, 1900c:271; no-

men nudum; referring to material from the type locality 
in comparison with his new subspecies Rhipidomys ven-
ezuelae cumananus (= Rhipidomys couesi herein).

Rhipidomys venezuelae venezuelae: Gyldenstolpe, 1932: 
46; name combination.

[Rhipidomys] venezuelanus Tate, 1939:195; incorrect sub-
sequent spelling of venezuelae Thomas.

Rhipidomys mastacalis venezuelae: Cabrera, 1961: 423; 
name combination.
description:  Medium to large (head and body 

length usually 130– 150 mm) with long tail (110– 135% of 
head and body length); dorsal pelage rich reddish to duller 

description:  Small, with average head and body 
length of 116.8 mm (observed range: 96– 130 mm) and long 
tail 115– 137% of body length. Dorsal pelage yellowish 
brown to reddish brown; coat comprises short (7– 9 mm) 
tribanded hairs, black at tip, reddish brown or dark yellow 
in middle, with gray bases; longer guard hairs (11– 15 mm) 
typically black but may bleach to reddish brown with 
translucent tips; ventral pelage white and distinct from 
dorsal color, sometimes with small areas of light gray hair 
at sides of abdomen; dorsal fur extends onto base of tail 
for maximum of 8 mm; tail unicolored; scales small (0.5– 
0.7 mm in length), three hairs emerging from under each 
one; tail hairs increase in length gradually from tail base 
to tip, forming short terminal brush or tuft up to 7 mm in 
length. Ears small to medium, between 16 and 21 mm in 
length, sparsely covered with short brown hairs on both 
surfaces. Hindfeet covered dorsolaterally with white hairs 
that extend onto toes; mid- dorsal surfaces with patch of 
light brown or gray hairs.

Skull with smallest average total length of all Rhipido-
mys species in southeastern Brazil, with mean condyloin-
cisive length 28.5 mm. Rostrum short (less than one- third 
length of skull) and somewhat broad (more than one- half 
rostral length); lacrimal capsules slightly infl ated; gnathic 
pro cess present; nasal bones broad anteriorly, narrowing 
to posterior margin; nasals not contacting or extending 
posteriorly beyond maxillofrontal suture; anterior edges of 
zygomatic plates slightly rounded to rectangular and not 
protruding anterior to maxillary roots of zygomatic arches; 
zygomatic notches narrow and rather shallow; dorsal pro-
jections of lacrimal bones relatively large, elongated, and 
laterally expanded; interorbital convergent anteriorly, with 
slight medial constriction, strongly divergent posteriorly, 
with usually rounded borders and no supraorbital crest; 
hamular pro cesses of squamosals separating enlarged subs-
quamosal fenestrae from smaller postglenoid foramina; 
slender alisphenoid struts present in all specimens; small 
stapedial foramen, no translucent groove across the inside 
of the braincase, and no sphenofrontal foramen signal de-
rived carotid circulatory pattern 3 (of Voss 1988); margins 
of incisive foramina expanded medially but converging 
both anteriorly and posteriorly, giving overall diamond 
shape to opening; foramina extending posteriorly to line 
joining upper M1 alveoli; mesopterygoid fossa long, with 
small postpalatal projection, reaching line across posterior 
margins of M3 alveoli; sphenopalatine vacuities either ab-
sent or greatly reduced.

Upper incisors slightly opisthodont. Anterofl exus and 
anteromedian fl exus of M1 small and separate anteroloph 
into anterolabial and anterolingual conules; protofl exus and 
hypofl exus of M1 typically small. M2 with Protofl exus 
absent or reduced and hypofl exus short; both parafl exus 
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Allison and Barrera (1972), Tipton and Machado- Allison 
(1972), Brennan and Reed (1974a), and Saunders (1975). 
Guerrero (1985) listed the ectoparasites recorded from all 
species of Venezuelan Rhipidomys.

remarks :  Rhipidomys venezuelae is a member of 
the “leucodactylus” section of the genus. The taxon has 
been variously treated as a species in its own right or as 
a subspecies of R. mastacalis (e.g., Cabrera 1961). Tribe 
(1996) tentatively placed it as a subspecies of R. latimanus, 
to which it is closely allied morphologically (see Remarks 
under that species). López- Fuster et al. (2001) described 
cranial allometry in R. venezuelae.

A single small specimen from Bonda, on the seaward 
side of the Sierra Nevada de Santa Marta in northern Co-
lombia, was found by Tribe (1996) to be morphometrically 
much closer to Rhipidomys nitela than to R. venezuelae. 
Voss et al. (2001) considered such an association implau-
sible and suggested that this specimen represented another 
taxon, possibly allied to R. venezuelae. Further material 
will be needed to resolve this issue.

There have been several reports that a distinct species 
of Rhipidomys inhabits the llanos (Eisenberg et al. 1979; 
Poulton 1982; O’Connell 1982, 1989; August 1984). Be-
cause the only material I have seen from the llanos consists 
of a possibly mismatched juvenile skull and skin, it is not 
clear whether these reports involve a new taxon or a geo-
graph i cal variant of R. venezuelae, R. couesi, or R. nitela.

Rhipidomys venustus Thomas, 1900
Mérida Highland Rhipidomys

synonyms:
Rhipidomys venustus Thomas, 1900a:152; type locality “Las 

Vegas del Chama, alt. 1400 m,” Mérida, Venezuela.
Rhipidomys latimanus venustus: Cabrera, 1961:420; name 

combination.

yellowish brown with slight to moderate agouti effect; 
sides of head and body generally paler; ventral pelage white 
or cream colored, sometimes with pale grey bases; pelage 
relatively soft and fi ne. Tail pale to medium brown, some-
times darker; shaft covered with short hairs, lengthening 
only close to tip, and terminal pencil short (rarely longer 
than 6 mm). Ears large relative to body size, pale to medium 
brown in color. Hindfoot length 26– 29 mm; pes moderately 
broad with proportionally rather short and thick digits; col-
ored pale brown with faint, darker patch over metatarsals. 
Skull elongated, becoming angular and fl attened in older 
specimens; rostrum broad and nasals parallel sided along 
posterior half; supraorbital ridges not highly divergent, 
and interorbit and frontal bones both long; braincase not 
infl ated; mesopterygoid fossa expanded anteriorly, spheno-
palatine fi ssures small or absent; parapterygoid fossae not 
fenestrated and often recessed; auditory bullae moderate 
in size. Upper molar row generally 4.9– 5.4 mm in length, 
rather larger in relation to skull length than average for 
genus.

distribution:  Rhipidomys venezuelae occurs in 
northern Colombia and in northwestern and northern Ven-
ezuela. It is found at low to lower- middle elevations in the 
Sierra Nevada de Santa Marta, Serranía de Perijá, Mérida 
Andes (notably the Chama valley), Serranía de San Luis, and 
Cordillera de la Costa as far east as Guárico state as well as 
in the intervening and coastal lowlands.

selected localit ies  (Map 323): COLOMBIA: 
César, El Orinoco, Río César (USNM 280447); La Guajira, 
Fonseca, Las Marimondas (USNM 280442); Magdalena, 
Hacienda Cincinati (AMNH 32667). VENEZUELA: Ara-
gua, Estación Biológica Rancho Grande (USNM 517589); 
Falcón, Cerro Santa Ana, Península de Paranaguá (USNM 
456363), La Pastora, 14 km ENE of Mirimire (USNM 
442137); Guárico, Parque Nacional Guatopo, 40 km SSE 
of Caracas (O’Connell 1989); Lara, Caserío Boro, 13 km 
W of El Tocuyo (USNM 456374); Mérida, Hacienda Santa 
Catalina, Río Chama (FMNH 21826); Trujillo, Isnotú 
(USNM 371251); Zulia, Misión Tukuko (USNM 448629).

subspecies :  As currently understood, Rhipidomys 
venezuelae is monotypic.

natural history:  Rhipidomys venezuelae inhab-
its both moist and dry forests in northern South America, 
its dorsal pelage generally being redder in the former and 
grayer and more agouti in the latter. Handley (1976) pro-
vided habitat data for Smithsonian Venezuelan Project 
specimens. O’Connell (1989) discussed the population dy-
namics of R. venezuelae (reported as “R. mastacalis”) in 
premontane rainforest in Guatopo National Park, on the 
southern slopes of the Venezuelan coastal range. For para-
sites, see Ferris (1921), Hopkins (1949), Furman (1972a), 
P. T. Johnson (1972), E. K. Jones et al. (1972), Machado- 

Map 323    Selected locality for Rhipidomys venezuelae (●). Contour line = 
2,000 m.
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aldón’s capture localities near Mérida as given on speci-
men tags (from 1,400 to 4,000 m) are questionable. Near 
Mérida, Aagaard (1982) found the species to be predomi-
nantly arboreal, with 80% of captures in trees. Individu-
als  were more likely to come down to the ground in the 
wetter forests than at higher elevations. Aagaard (1982) 
also provided data on population ecol ogy and reported 
that one female had two embryos in the wet season. One 
USNM specimen had one embryo in September (specimen 
tag). For parasites, see Ferris (1921), Furman (1972a), 
P. T. Johnson (1972), E. K. Jones et al. (1972), Machado- 
Allison and Barrera (1972), Tipton and Machado- Allison 
(1972), and Brennan and Reed (1974a). Guerrero (1985) 
listed the ectoparasites recorded from all species of Venezu-
elan Rhipidomys.

remarks :  Rhipidomys venustus is a moderately 
large species in the “fulviventer” section of the genus. The 
Táchira Depression (at roughly 1,000 m elevation) sepa-
rates the range of this species from that of R. fulviventer 
to the southwest. The populations in the Cordillera de la 
Costa (Vargas to Aragua states) and in the Sierra de Aroá 
(Yaracuy state) and Sierra de San Luis (Falcón state) are 
isolated from the main species range in the Mérida- Trujillo 
Andes by dry lowlands. Further research, preferably using 
DNA sequences, is needed to determine how closely related 
these forms are to each other and to other members of the 
“fulviventer” group. Tribe (1996) treated the two forms 
in the Mérida- Trujillo Andes and in the Cordillera de la 
Costa as subspecies of R. fulviventer; see also the Remarks 
under both that species and R. tenuicauda.

Rhipidomys wetzeli A. L. Gardner, 1990
Wetzel’s Rhipidomys

synonyms:
Rhipidomys wetzeli A. L. Gardner, 1988:744; nomen nudum.
Rhipidomys wetzeli A. L. Gardner, 1990:417; type locality 

“Camp VII (00°50′40′′N, 65°58′10′′W), 1800 m, Cerro 
de la Neblina, Territorio Federal Amazonas, Venezuela.”
description:  Very small (averaging <100 mm in 

head and body length) with bright orange dorsal pelage 
fi nely streaked with black, sides paler than dorsum, and 
ventral pelage with cream or pale orange hair tips over 
dark gray bases. Tail uniformly medium to dark brown, 
long (130– 150% of head and body length), inconspicu-
ously covered with short hair proximally but terminat-
ing in long pencil extending approximately 20 mm from 
terminal caudal vertebra. Ears conspicuously darker than 
back. Hindfeet short (21– 25 mm), with dark patch over 
metatarsal region that may be restricted to small spot at 
base of toes. Skull small with rounded interorbit, very 
slight supraorbital ridges, and broad, globose braincase; 
carotid circulation pattern primitive (large stapedial fo-

description:  Medium to large (head and body 
length 120– 145 mm) with moderately long tail (120– 140% 
of head and body length). Pelage soft and dense, bright 
chestnut brown on dorsum and white- tipped over dark 
slate hair bases below. Tail sometimes reddish rather than 
dark, terminating in pencil of hairs 10– 15 mm in length. 
Ears large, well haired, and dark. Hindfeet range from 26– 
30 mm in length and bear well- defi ned dark patches over 
metatarsals; sides of metatarsal portion and toes yellowish 
white. Skull has narrowed interorbital region with supraor-
bital ridges slightly more pronounced than in related spe-
cies in “fulviventer” section; braincase rounded rather than 
angular; parapterygoid fossae often fenestrated; carotid cir-
culation pattern primitive (large stapedial foramen, internal 
groove on squamosal and alisphenoid, and sphenofrontal 
foramen present). Maxillary toothrow averages 5 mm in 
length (range: 4.81– 5.18 mm), average in comparison with 
skull length for genus.

distribution:  Rhipidomys venustus is endemic 
to Venezuela, occurring in the Venezuelan Andes in the 
states of Mérida and Trujillo at elevations mostly above 
2,000 m and potentially also in the adjoining, eastern part 
of Táchira state. Disjunct populations morphologically re-
ferable to this species have been found at elevations above 
1,300 m in isolated mountain ranges farther northeast 
in Falcón and Yaracuy states, and in the Cordillera de la 
Costa in both Aragua and Vargas states and the Distrito 
Capital.

selected localit ies  (Map 322): VENEZUELA: 
Aragua, Monumento Natural Pico Codazzi (F. J. Gar-
cía and Sánchez- González 2013); Distrito Capital, Pico 
Ávila, near Hotel Humboldt (USNM 371236); Falcón, 
Serranía de San Luis, Parque Nacional Juan Crisóstomo 
Falcón, Sector Cumbres de Uria, ca. 9 km N of Cabure, ca. 
1,320– 1,370 m (R. P. Anderson et al. 2012); Mérida, La 
Coromoto, 7 km SE of Tabay (USNM 387909), Páramo 
de Mariño, Mérida/Táchira border (Durant and Díaz 
1995); Trujillo, Hacienda Misisí (USNM 374528); Yar-
acuy, Sierra de Aroa, Parque Nacional Yurubí, Sector El 
Silencio, La Trampa del Tigre (F. J. García and Sánchez- 
González 2013).

subspecies :  Rhipidomys venustus is monotypic.
natural history:  Specimens of R. venustus and 

R. tenuicauda captured by the Smithsonian Venezuelan 
Project (N = 52)  were collected in cloud forest (55%), ev-
ergreen forest (40%), and orchards (5%); most  were found 
in trees and vines (68%), a few in  houses (5%), and the re-
mainder under bushes, on rock ledges, and in a log (Hand-
ley 1976; all identifi ed as “Rhipidomys venustus”). Other 
specimens  were taken in coffee plantations. Capture eleva-
tions  were mostly between 2,000 and 3,350 m (specimen 
tag data), but the elevations of Salomón Briceño Gab-
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nearly 18°S in Cochabamba and Santa Cruz, southern Bo-
livia, including isolated ranges such as the Serranía de la 
Macarena. The elevational range spans over 3,300 m, from 
about 1,200 m to above 4,500 m. Thomasomys is absent in 
the Guiana Shield, lowland tropical forests, desert regions, 
and oceanic islands.

Pacheco (2003) provided details of external and cranio-
dental characters of all Thomasomys; the descriptions and 
terminology that follow stem from this treatise, unless oth-
erwise noted. Species of Thomasomys span a considerable 
range in body size, with head and body length ranging 80– 
238 mm, and mass 14– 335 g. Feet are usually narrow and 
long, but may be moderately broad and short; length from 
14– 59 mm. The ears are short or medium sized and hair-
less, with the length from 12 mm to 33 mm. The tail is slen-
der, medium or long, 85– 330 mm, representing from 76%– 
180% of head and body length. The tail is also naked or 
fi nely haired, occasionally with a short pencil of hair at the 
tip but never as developed as in Rhipidomys. The tail is also 
usually uniform in color but often has a terminal white tip. 
The hindfoot has relatively moderate or long metatarsals; 
digits I and V are usually longer than in nonthomasomyine 
rodents. Digit I of pes (with claw) extends close to or to the 
interphalangeal joint of dII; dV (with claw) of pes extends 
about half the length of the second phalanx or to the base 
of claw of dIV. Digit V is partly opposable in some spe-
cies. The ventral base of claws on manus is usually closed, 
although is partially keeled or open in a few species. There 
are six large or medium plantar pads; the hypothenar and 
thenar are separated or not by a gap; and the hypothenar 
and fourth interdigital pad are separated by a gap. The dor-
sal surface of the metatarsus is uniformly colored, whit-
ish or brownish, but a dark metatarsal patch is present in 
some species. The feet possess silvery ungual tufts. Female 
Thomasomys have six mammae, in inguinal, abdominal, 
and thoracic positions. Most Thomasomys have a conspic-
uously protuberant anus, usually approaching the size of 
the prepuce or larger (fi rst noted by Stone 1914).

Thomasomys is characterized by a dull brown or bright 
reddish color. The dorsal coloration varies from olivaceous 
gray, dull olive fulvous, yellowish rufous, orange rufous, 
golden brown, reddish brown, and grayish brown to dark 
brown or almost black (Nowak 1999). Dorsal pelage is 
usually long, dense and soft in contrast to most Rhipido-
mys and Chilomys, and uniform except in a few species 
where a faint mid- dorsal band is conspicuous. The under 
parts are generally not much paler than the upper parts, 
with slate- based hairs uniformly extending from the gu-
lar to the inguinal region; pectoral spots are rare. Mysta-
cial, superciliary, submental, and interramal vibrissae are 
present, but genal 1 may be present or absent, and both 
mystacial and superciliary vibrissae are long or very long, 

ramen, a groove along inner surface of squamosal and 
alisphenoid, and sphenofrontal foramen); sphenofrontal 
foramina often contacting frontal bones, in contrast to 
their position in other “fulviventer” section members; 
sphenopalatine fi ssures usually present; paroccipital pro-
cesses with bifurcated tips. Molar toothrows very short, 
3.5– 3.8 mm long in northern part of range to 3.8– 3.9 mm 
in south.

distribution:  Rhipidomys wetzeli is found at mid-
dle elevations on the tepui table mountains of the Guiana 
shield. The species is currently known from only a few lo-
calities within Parque Nacional Canaima (eastern Bolívar 
state) and in central and southern Amazonas state, Venezu-
ela; it has been reported from the Guyanese side of Mount 
Roraima. It may also occur on the Brazilian side of the 
mountains along the Venezuelan- Brazilian border.

selected localit ies  (Map 322): GUYANA: 
Cuyuni- Mazaruni, slopes of Mount Roraima (Lim, Eng-
strom, and Ochoa 2005). VENEZUELA: Amazonas, Cerro 
Duida, Cabecera del Caño Culebra (A. L. Gardner 1990), 
Cerro Neblina, Camp VII (type locality of Rhipidomys 
wetzeli A. L. Gardner); Bolívar, Churi- tepui, Camp 5 (A. 
L. Gardner 1990), km 125, 85 km SSE of El Dorado (A. L. 
Gardner 1990).

subspecies :  Rhipidomys wetzeli is monotypic.
natural history:  Specimens of Rhipidomys wet-

zeli  were captured at elevations between 1,032 m and 
1,850 m. Those from Bolívar state  were trapped in cloud 
forest, mostly on logs above the ground (data from speci-
men tags). The holotype was lactating when collected in 
December; its uterus had two embryo scars (A. L. Gardner 
1990). For parasites, see Furman (1972a) and P. T. John-
son (1972).

remarks :  Rhipidomys wetzeli is a very small member 
of the “fulviventer” section of the genus, closely resem-
bling R. caucensis from the Colombian Andes except in 
its primitive carotid circulation pattern and slightly longer 
tail. The year of publication is often given as 1989 (e.g., 
Musser and Carleton 2005), but the book in which wetzeli 
Gardner is described was published on February 6, 1990.

Genus Thomasomys Coues, 1884
Víctor Pacheco

I recognize 44 species of Thomasomys (Pacheco 2003; 
Voss 2003; Salazar- Bravo and Yates 2007), all of which are 
endemic to South America in tropical and subtropical hab-
itats. Members of the genus are distributed mainly along 
the Andean cordillera in premontane and montane forests 
and páramo, in shrubby and forested habitats, from about 
09°N in the department of Trujillo, northern Venezuela to 
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with its breadth greater than the breadth of parapterygoid 
fossa determined at the level of presphenoid- basisphenoid 
suture; the anterior margin is usually U-shaped and more 
or less expanded; the sides are subparallel or converge pos-
teriorly; and the bony roof is complete or pierced by short, 
slit- like to moderate sphenopalatine vacuities fl anking the 
presphenoid- basisphenoid suture. The parapterygoid fos-
sae are triangular, shallow, or moderately deep. Ethmotur-
binals are usually large or moderate. An alisphenoid strut 
that separates the buccinator- masticatory and accessory 
oval foramina is usually present. The auditory bullae vary 
from small and uninfl ated to large and infl ated, and are 
suspended anteriorly by a broad overlap between the teg-
men tympani and the posterior suspensory pro cess of the 
squamosal. The anterodorsal lamina of the ectotympanic 
does not contact the petrosal, thus producing a gap in most 
Thomasomys as the dorsal margin of the auditory meatus 
appears to be “open.” The thin and long hamular pro cess 
separates a distinct postglenoid foramen from the subsqua-
mosal fenestra. The postglenoid foramen is comparatively 
small but may be large and elongated, whereas a conspicu-
ous subsquamosal fenestra extends dorsally to the level of 
the posterior projection of the squamosal root of the zygo-
matic arch. The carotid circulation pattern is either primi-
tive (pattern 1) or derived (pattern 3), as indicated by the 
presence or absence of a stapedial foramen, or an internal 
squamosal- alisphenoid groove and sphenofrontal foramen, 
respectively (see Voss 1988). A somewhat square- shaped 
malleus lamina and a slender pro cessus brevis of incus are 
exhibited in most Thomasomys; the orbicular apophysis of 
the malleus is usually large.

The mandible ranges from slender to moderately ro-
bust; the coronoid pro cess is slightly falciform, delimit-
ing a small sigmoid notch, and is somewhat higher than 
or level to the condylar pro cess. The angular pro cess is 
usually shorter than the condylar pro cess and delimits a 
shallow angular notch. A capsular pro cess may be either 
present or absent. The anterior edge of the masseteric crest 
is placed distinctly posterior to the procingulum of m1 in 
most Thomasomys. The basihyal is somewhat straight (not 
strongly arched) and lacks an entoglossal pro cess.

The upper incisors (sensu Hershkovitz 1962) are usually 
orthodont or slightly opisthodont (slightly proodont in a 
few species). The molars are pentalophodont, with distinct 
mesolophs in upper and lower molars, brachydont or mod-
erately hypsodont, and lack well- developed cingula and 
stylar cusps. The labial and lingual folds of upper molars 
usually do not interpenetrate more than the toothrow axis, 
except in a few species that show a comparatively slight 
interpenetration (e.g., T. kalinowskii). The upper molars 
have three roots, and the lower have two, although M1 
sometimes exhibits an accessory labial root. Typically, a 

extending slightly or well beyond the pinnae when pressed 
back. The eyes are small to medium size, typically with-
out an eye- ring. The muzzle is usually the same coloration 
as the dorsal pelage. A postauricular patch and a pectoral 
patch are occasionally present.

Adult skulls of Thomasomys range from about 24.9 
to 50.7 mm in greatest length. In dorsal view, they have 
short and blunt to moderately long rostra, and a shallow 
zygomatic notch (depth less than half the width of notch), 
except in T. niveipes and Thomasomys sp. 2. Absence of 
a rostral tube is the common condition, but a moderate 
or distinct tube also occurs in some species in the genus. 
The zygomatic plates are usually moderately broad (i.e., 
the breadth is subequal to the length of M1), although it 
is narrow (i.e., the breadth is shorter than the length of 
M1) in a few species; the plate is either vertical or slopes 
backward conspicuously from its base. The zygomatic 
arches are variable, converging anteriorly, widely fl ar-
ing, or almost parallel; squamosal roots of the zygomatic 
arches may or may not be laterally expanded. The inter-
orbital region is usually narrow (i.e., the maxillary bridge 
of the molar rows and the base of the zygomatic plates 
are well to moderately exposed when the skull is seen in 
dorsal view), but it is moderately broad in some taxa with 
the interorbital region obscuring these structures (e.g., T. 
erro and few other species). It is usually hourglass in shape, 
with rounded or square supraorbital margins (distinct su-
praorbital crests are absent). Parietal ridges are usually ab-
sent, but postorbital ridges are conspicuous in some spe-
cies, particularly those of the “aureus” group. The dorsal 
profi le of the skull (in lateral view) is usually fl attened from 
nasal tips to midfrontal region. The shape of the braincase 
varies, either globose or oblong, and is usually unmarked 
by prominent temporal scars or lambdoidal ridges (except 
in members of the “aureus” group). The interparietal bone 
is long (in the sagittal plane), usually exceeding 40% of 
the length of the interparietal suture, and wide with an 
oblong, half- oblong, or subrectangular shape. The pos-
terodorsal extensions of the premaxillae (in dorsal view) 
are usually short, terminating anterior or subequal to the 
nasals (except in the “baeops” group). Ventrally, the skull 
has short or relatively long incisive foramina that may ex-
tend posteriorly between the M1 procingulum. The palatal 
bridge (sensu Hershkovitz 1962) is short, not extending 
posteriorly beyond the M3s, and usually broad (except in 
T. macrotis and the “aureus” group); its posterior margin 
is usually rounded, roughly squared, and with or with-
out a small median pro cess. Posterolateral palatal pits are 
small, simple inconspicuous perforations (without acces-
sory pits and never recessed in shallow fossae), and placed 
level with or lateral to the anterior margin of the mesop-
terygoid fossa. The mesopterygoid fossa is usually broad, 
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tus [reported as laniger]) or the lateral ventral pair (e.g., T. 
cinereus) may be distinctly larger (Carleton 1980; Voss and 
Linzey 1981; Pacheco 2003).

The known karyotypes of Thomasomys are conserva-
tive, typically with a diploid number of 2n = 40, 42, or 44 
(except T. niveipes with 2n = 24). The number of autosomal 
arms varies slightly, with FN = 40, 42, or 44 (A. L. Gard-
ner and Patton 1976; Gómez- Laverde et al. 1997; Aguilera 
et al. 2000; Salazar- Bravo and Yates 2007), with the excep-
tion of Thomasomys sp. 4 (FN = 47; Pacheco et al. 2012).

A phyloge ne tic analysis of thomasomyine rodents 
based on morphological characters, including all species of 
Thomasomys reported at that time, found a polyphyletic 
Thomasomys that included the species of Aepeomys (Pa-
checo 2003). After Aepeomys was removed as a separate 
genus from Thomasomys (see Remarks), Pacheco (2003) 
proposed that Thomasomys could be differentiated into 
six species groups (“cinereus,” “aureus,” “baeops,” “grac-
ilis,” “macrotis,” and “notatus”) that he hypothesized 
constituted natural groups at the genus- group level. Fur-
ther research has revealed a cluster of species allied to T. 
incanus (V. Pacheco, unpubl. data), which is included  here 
as the “incanus” species group.

Pending further taxonomic and phyloge ne tic work, I 
tentatively follow my earlier arrangements as a working hy-
pothesis. (1) The “cinereus” species group includes small 
and medium- sized species distributed throughout the mon-
tane forests from the cordilleras of Venezuela, Colombia, 
to southeastern Bolivia (although most of the species con-
centrate in the Northern Andes, from Colombia to north-
ern Peru) with long and soft adult pelage, large protuberant 
anus, genal 1 vibrissae absent, rostral tube absent, auditory 
bullae infl ated or uninfl ated, small anterior pro cess of ecto-
tympanic, maxillary palatal pits absent, and carotid circu-
lation primitive (except T. daphne) with stapedial foramen, 
squamosal- alisphenoid groove, and sphenofrontal foramen 
present (pattern 1 of Voss 1988). M2 protofl exus is faint or 
absent, capsular pro cess is absent or indistinct, glans penis 
usually without a notch on midventral crater margin, and 
preputial glands are usually absent.

(2) The “incanus” species group includes medium- sized 
rodents distributed throughout the montane forests of the 
Southern Andes (from northern Peru to northern Bolivia, 
south of the Huancabamba Defl ection). This group is simi-
lar to the “cinereus” group except that included taxa ex-
hibit a derived carotid circulation, pattern 3 (Voss 1988); 
and a rostral tube is usually present.

(3) The “aureus” species group includes mainly large- 
sized rodents distributed throughout the montane forests 
from the cordilleras of Venezuela and Colombia to south-
eastern Bolivia. The dorsal pelage is long and soft and gen-
erally brown reddish; hypothenar and thenar pad of pes 

deep anteromedian fl exus divides the M1 anterocone in 
roughly two conules, although the fl exus is indistinct in a 
few species; the conules are subequal in size except for the 
small anterolingual conule exhibited in T. notatus. The 
protostyle and enterostyle are usually absent in M1, al-
though both are conspicuous in some species. M1 lacks 
additional accessory cusps, although the procingulum ex-
hibits an accessory lophule in some members of the “au-
reus” group. The anteroloph in M1 is typically distinct 
and oriented perpendicularly to the labial margin, except 
in the “aureus” group where is labially and posteriorly 
oriented. The main cusps of M1 and M2 are arranged in 
slightly alternating pairs. The anteromedian fl exid varies 
either present (e.g., T. aureus) or absent to indistinct, even 
in unworn dentitions (e.g., T. ucucha). A ridge on the an-
terolabial cingulum of m1 is present in most Thomaso-
mys (A. L. Gardner and Romo 1993; Pacheco 2003). The 
anterolabial cingulid in m2 and m3 varies from distinctly 
present only in m2 to present and well developed in both 
molars.

The vertebral count is 7 cervical, 13 thoracic, 6 lumbar, 
4 sacral, and 36 or more caudal; with 13 pairs of ribs (Step-
pan 1995; Pacheco 2003). The anconeal fossa of the distal 
humerus has a thin translucent lamina that may be pierced 
(most often) or not by a small perforation. Separate chev-
ron bones are often seen in Thomasomys, although these 
elements may fuse, forming an arch without a spinous pro-
cess in several species (Steppan 1995; Pacheco 2003). The 
trochlear pro cess of the calcaneus is generally level to or 
overlaps with the posterior articular facet. The peroneal 
pro cess of the fi fth metatarsal is moderately long but does 
not quite extend to the proximal edge of the cuboid.

Most Thomasomys species possess a gall bladder (Voss 
1991a; Pacheco 2003) and a unilocular- hemiglandular 
stomach (Carleton 1973; Pacheco 2003), but see excep-
tions in the species accounts. The soft palate has two 
complete diastemal and usually fi ve incomplete intermo-
lar ridges (Pacheco 2003). The glans penis is notably vari-
able within the genus (Hooper and Musser 1964; Pacheco 
2003). Its body may be short or long, always covered by 
spines, with shallow or moderate mid- dorsal and midven-
tral grooves; the lateral bacular mounds are usually simple 
(except by a triple- curved or pointed shape) and extend to 
near the crater rim or just beyond it (Hooper and Musser 
1964; Pacheco 2003). Lateral mounds, bifurcated urethral 
fl aps, and dorsal papilla may or may not bear spines (Pa-
checo 2003).

Preputial glands vary in number; they may be absent, 
present as a single pair, or more numerous (Carleton 1980; 
Voss and Linzey 1981; Pacheco 2003). The medial and lat-
eral ventral prostates are generally of equal size, although 
either the medial pair (e.g., Thomasomys sp. 5 and T. emeri-
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the ventral base of manual claws are medially keeled; and 
the tail is moderately long with more than one third of 
its length white. The skull is characterized by a long ros-
trum, derived carotid circulation (pattern 3 of Voss 1988), 
a palate narrow, short premaxillae that terminate anterior 
to nasals and the zygomatic notch, large molars with the 
fl exus(ids) with an incipient crenulation, and two lingual 
roots on M1.

(7) The “notatus” species group includes only T. nota-
tus. These are medium- sized rodents distributed through-
out the montane forests of the central Andes (north and 
central Peru, south of the Huancabamba Defl ection). The 
dorsal pelage is comparatively short, generally orangish 
brown, and distinctly countershaded; hindfeet are short 
and relatively broad; and the tail is moderately long and 
with a terminal pencil. The skull has a short rostrum and 
narrow interorbital region, the primitive carotid circula-
tion, a long postglenoid foramen that projects anterior 
to the tegmen tympani, sphenopalatine vacuities with 
moderately large perforations, uninfl ated bullae with dis-
tinct bony tubes, and a rectangular- shaped molar- bearing 
portion of the maxillae. The anterocone also presents a 
small anterolingual conule. Preputial glands are absent, 
and the glans penis has shallow middorsal and midven-
tral grooves and large and spiny lateral bacular mounds 
that are triple curved (Hooper and Musser 1964; Pa-
checo 2003).

Apparently the Huancabamba Defl ection has been a key 
geographic barrier that limits the distribution of several of 
these hypothetical species groups.

As mentioned previously, Thomasomys species exhibit 
considerable morphological variation that makes the diag-
nosis and determination of species and species groups diffi -
cult. Karyotype and molecular data remain limited despite 
the pivotal role these types of data have played in discrimi-
nating certain taxa and allying others (e.g., Gómez- Laverde 
et al. 1997; M. F. Smith and Patton 1999; Salazar- Bravo 
and Yates 2007). Much more work in the fi elds of ge ne tic 
and molecular systematics, in conjunction with basic and 
detail morphological description, is needed to test the hy-
potheses of species and species groups presented  here. The 
lack of complete skeletons and specimens preserved in fl uid 
for many species have limited access to key morphological 
characters (e.g., glans penis, reproductive tract, stomach 
morphology); greater attention is needed to increase this 
type of preserved material.

synonyms:
Hesperomys: Tomes, 1860a:219; part (description of au-

reus); not Hesperomys Water house.
Hesperomys (Rhipidomys): Thomas, 1882:108; part (de-

scription of cinereus and taczanowskii); neither Hespero-
mys Water house nor Rhipidomys Tschudi.

level or overlapping; digit I of pes (hallux) is long, extend-
ing to the fi rst interphalangeal joint of digit II or beyond; 
digit V is very long, extending to the base of claw of digit 
IV or beyond; genal 1 vibrissae are present; mystacial vi-
brissae are very long, extending well beyond the posterior 
margin of the pinnae to a point greater than the length of 
one pinna; and the body pelage pattern is moderately coun-
tershaded. Their skulls are characterized by a narrow and 
convergent interorbital region, not beaded; a large postgle-
noid foramen, with the anterior margin at level with the 
tegmen tympani or extended forward; incisive foramina 
long extending between the M1 procingula; molar- bearing 
portion of the maxillae rectangular; carotid circulation 
pattern derived, pattern 3 (sensu Voss 1988); upper inci-
sors opisthodont (sensu Hershkovitz 1962); the anteroloph 
labially and posteriorly oriented; M1 paraloph oriented 
backward to the mesoloph; the molar hypofl exus broad; 
and lower molars with a distinct anteromedian fl exid and 
broad and curved posterofl exids. The stomach morphol-
ogy has an intermediate incisura angularis; and preputial 
glands are numerous.

(4) The “baeops” species group includes small to 
medium- sized rodents distributed throughout the montane 
forests of the northern Andes (from Colombia to north-
ern Peru, mostly north of the Huancabamba Defl ection). 
The pelage is comparatively short, and generally grayish 
or brownish; genal 1 vibrissae are present; and the hindfeet 
are short and relatively broad. The skull is characterized 
by a short rostrum, narrow interorbital region, derived ca-
rotid circulation (pattern 3, sensu Voss 1988); mesoptery-
goid fossa breadth subequal; anterior pro cess of the ecto-
tympanic small; and distal portion of the lateral bacular 
mounds pointed.

(5) The “gracilis” species group includes small or 
medium- sized rodents distributed throughout the montane 
forests of the southern Andes (from northern Peru to Bo-
livia, south of the Huancabamba Defl ection). The pelage is 
comparatively moderate or usually long, dense, and soft, 
and generally brownish; hindfeet are short and relatively 
broad. The skull has a short to moderate rostrum and nar-
row interorbital region. The carotid circulation is primitive 
(pattern 1, sensu Voss 1988); and bullae are either infl ated 
with indistinct bony tubes or moderately infl ated with 
short bonytubes.

(6) The “macrotis” species group includes only T. mac-
rotis, a large mouse with comparatively large ears that is 
distributed only in the isolated mountains of the Cordillera 
Oriental of Peru, between the Río Marañón and Huallaga, 
south of the Huancabamba Defl ection. This species group 
shares characteristics with both the “incanus” and “au-
reus” groups. The pelage is soft and long; genal 1 vibris-
sae are absent; the hindfoot is long and relatively broad; 
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monophyly of the species groups I recognize, it would be 
appropriate to grant generic status to each of these, an 
action that would parallel the recent division of Oryzo-
mys sensu lato (e.g., Weksler et al. 2006; see also Wek-
sler and Percequillo 2011). Except for the availability 
of Thomasomys, for which cinereus Thomas is the type 
species, and Inomys Thomas, for which incanus Thomas 
is the type species, no other genus- group names are cur-
rently available for the other species groups.

Species recognized herein basically follow Voss (2003), 
Pacheco (2003), Musser and Carleton (2005), and Salazar- 
Bravo and Yates (2007). Very little is known about fossils 
of Thomasomys. Ficcarelli et al. (1992) reported Thoma-
somys sp. as part of a micromammal assemblage of Lu-
janian Mammal Age in the upper horizon of the Can-
gahua Formation, Quebrada Cuesaca, Bolívar province, 
Ec ua dor.

Ectoparasites or endoparasites are reported for each 
species in the accounts that follow where these para-
sites can be unambiguously assigned to a host species. 
Citations listing only Thomasomys sp. are treated  here. 
Jordan (1950) reported the fl ea Plocopsylla hector Jor-
dan from Thomasomys sp. from Loja. Pozo et al. (2005) 
reported the fl eas Polygenis litargus ( Jordan and Roth-
schild) and Craneopsylla minerva (Rothschild) in Thom-
asomys sp. from Ayabaca, Piura. Hastriter and Schlat-
ter (2006) reported Dasypsyllus (Neornipsyllus) lewisi, 
a new species of fl ea, on Thomasomys sp. from Huan-
cabamba, Piura, Peru, collected by C. Kalinowski, but 
considered the host a likely accidental association with 
an undetermined species of ground dwelling/nesting 
bird. Based on species collected by C. Kalinowski from 
that area, Thomasomys sp. represents either T. cinereus 
or T. taczanowskii. Seevers (1955) reported the staphy-
linid beetle Amblyopinus sanborni Seevers off Thoma-
somys sp. from Marcapata, Limapunco, Cuzco (FMNH 
75369); specimen currently determined as Nephelomys 
levipes (Thomas).

Durette- Desset (1970b) reported Longistriata thoma-
somysi as a new species of nematode from Thomasomys 
sp. from Pichiude, Valle del Cauca, Colombia. Lack of 
additional data impede the species determination of the 
host, although I think the author refers to the locality of 
Pichindé, a town above the Cauca Valley on lower east-
ern slope of western Andes near Cali (Paynter 1997). To 
my knowledge, the only specimens of Thomasomys cap-
tured in the Pichindé valley and vicinity are those of T. 
popayanus (reported as T. aureus) and T. cinereiventer 
(Trapido and Sanmartín 1971), which are proposed as 
hypothetical hosts. The current name of the nematode 
is Hypocristata thomasomysi (Durette- Desset and Guer-
rero 2006).

Hesperomys (Vesperimus): Thomas, 1884:449; part (list-
ing of cinereus and taczanowskii); neither Hesperomys 
Water house nor Vesperimus Coues.

Thomasomys Coues, 1884:1275; as subgenus of Hespero-
mys; type species Hesperomys cinereus Thomas, by origi-
nal designation.

Oryzomys: Thomas, 1894b:349; part (description of inca-
nus and kalinowskii); not Oryzomys Baird.

Peromyscus (Thomasomys): E.- L. Trouessart, 1897:512; part 
(listing of cinereus and kalinowskii); not Peromyscus 
Gloger.

Aepeomys: Thomas, 1898e:452; part (description of vulcani); 
not Aepeomys Thomas.

Thomasomys: Thomas, 1906c:443; raised to rank of genus.
Erioryzomys Bangs, 1900a:96; type species Oryzomys mono-

chromos Bangs, by original designation.
Inomys Thomas, 1917d:197; type species Oryzomys inca-

nus Thomas, by original designation.
remarks :  Thomasomys is a speciose and taxonomi-

cally complex genus whose nomenclatural history is inter-
twined with Aepeomys, Delomys, and Wilfredomys, taxa 
that have been viewed as subgenera (e.g., Ellerman 1941; 
Cabrera 1961; Pine 1980) or as genera (see their accounts). 
Thomasomys has subsequently been restricted (Voss 1993; 
E. M. González 2000) to a smaller but still speciose group 
that is endemic to tropical Andean cloud forests. The center 
of diversity for the genus apparently includes eastern Ec ua-
dor (Voss 2003).

With very limited taxon sampling in molecular 
phyloge ne tic analyses, both M. F. Smith and Patton 
(1999) and D’Elía et al. (2003) found Thomasomys to the 
sister genus to Chilomys. Alternatively, Pacheco’s (2003) 
cladistic analysis derived from morphological charac-
ters supported a polyphyletic Thomasomys, with species 
members of the “baeops,” “gracilis,” and “notatus” spe-
cies groups connected to a monophyletic Rhipidomys. 
The phyloge ne tic analysis of Salazar- Bravo and Yates 
(2007), based on mtDNA cytochrome-b sequences from 
15 taxa of Thomasomys, revealed some congruence with 
Pacheco (2003). One clade composed of T. australis, T. 
daphne, T. caudivarius, and T. cinnameus is consistent 
with my “cinereus” species group; a clade of Thomaso-
mys sp. 9, T. oreas, and T. andersoni is consistent with 
my “gracilis” species group (although T. gracilis was 
found unrelated); the species pair of T. aureus and T. 
sp. 2 is consistent with my “aureus” species group; and 
a strongly supported clade of T. baeops and T. tacza-
nowskii is consistent with my “baeops” species group. 
Disagreements between molecular versus the morpho-
logical hypotheses might be due to poor taxonomic cov-
erage (e.g., 15 taxa versus 53 taxa, respectively) and/or 
misidentifi cations. Should future studies corroborate the 
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tending about half the length of the second phalanx of 
digit IV (sensu Pacheco 2003); genal 1 vibrissae absent; 
mystacial vibrissae long, extending just beyond poste-
rior margins of pinna when bent; squamosal roots of 
zygomatic arch laterally expanded, joining the brain-
case more perpendicularly; mesopterygoid fossa broad 
with subparallel or anteriorly expanded margins; wear 
surface of upper incisors oriented medially (sensu Pa-
checo 2003); alveolus of fi rst upper molar anterior or 
subequal to the posterior margin of the zygomatic plate; 
molars moderately hypsodont; m1 anteromedian fl exi 
absent; capsular pro cess absent; supratrochlear fenestra 
of humerus present; lateral bacular mounds of phallus 
simple (Pacheco 2003); preputial glands absent  . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . (“incanus” group) 16

5. Genal 1 present; dorsal pelage comparatively short; 
body pelage pattern distinctly countershaded; auditory 
bullae small and uninfl ated; capsular pro cessdistinct; 
molars brachydont even when unworn; no preputials; 
lateral bacular mounds of phallus “triple curved” (Pa-
checo 2003)  . . . . . . . . . . . . . . . . Thomasomys notatus

5′. Genal 1 present or absent; dorsal pelage comparatively 
moderate or usually long; body pelage pattern moder-
ately or not countershaded; auditory bullae large and 
infl ated, or small and moderately infl ated; capsular pro-
cess present or absent; moderately hypsodont or brachy-
dont even when unworn; preputials present or absent; 
lateral bacular mounds of phallus simple or triple 
curved (Pacheco 2003)  . . . . . . . . . . . . . . . . . . . . . . . . 6

6. Genal 1 present; second and fi fth digits of manus sub-
equal; squamosal roots of zygomatic arch not fl ared 
laterally, joining the braincase at oblique angle; zygo-
matic arches project anteriorly producing a more paral-
lel outline; capsular pro cess present or absent; molars 
brachydont with weak labial cingula; wear surface of 
upper incisors more or less fl at, facing backward; mar-
gins of lophs, lophids, fl exus, and fl exids crenulated; m3 
mesolophid distinct; protostyle and/or enterostyle on 
M1 present; one pair of preputial glands; lateral bacular 
mounds of phallus simple or triple curved (Hooper and 
Musser 1964; Pacheco 2003)  . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .(“gracilis” group) 20

6′. Genal 1 absent; second digit of manus distinctly lon-
ger than fi fth; squamosal roots of zygomatic arch fl ared 
laterally, joining the braincase more perpendicularly; 
zygomatic arches convergent anteriorly producing a tri-
angular outline in most cases; capsular pro cess usually 
absent; molars moderately hypsodont (frequent con-
dition) or brachydont with weak labial cingula; wear 
surface of upper incisors oriented medially; margins of 
lophs, lophids, fl exus, and fl exids usually not crenu-
lated; m3 mesolophid coalesced to entoconid; protostyle 

KEY TO THE SPECIES OF THOMASOMYS:
1. Molars comparatively large, palatal bridge narrow (ex-

cept T. nicefori); genal 1 vibrissae present (except T. 
macrotis)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1′. Molars comparatively normal, palatal bridge broad; ge-
nal 1 present or absent  . . . . . . . . . . . . . . . . . . . . . . . . 3

2. Genal 1 vibrissae absent, auditory bullae small and unin-
fl ated; postglenoid foramen comparatively small and not 
extended in front of the anterior margin of tegmen tym-
pani; upper molars with normal anteromedian fl exus, 
and narrow lingual and labial fl exus; fi rst lower molar 
with anteromedian fl exid shallow; lower molars with 
normal posterofl exids  . . . . . . . . Thomasomys macrotis

2′. Genal 1 vibrissae present; auditory bullae small and 
uninfl ated or large and infl ated; postglenoid foramen 
large, long, and extended to level or in front of the ante-
rior margin of tegmen tympani; upper molars with deep 
anteromedian fl exus, unusually wide hypofl exus, broad 
mesofl exus and metafl exus; fi rst lower molar with dis-
tinct anteromedian fl exid; fi rst and second lower molars 
with broad and curved posterofl exids . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . (“aureus” group) 7

3. Carotid circulation pattern derived (pattern 3, sensu 
Voss 1998)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3′. Carotid circulation pattern primitive (pattern 1, sensu 
Voss 1998) (except Thomasomys daphne)  . . . . . . . . . 5

4. Second and fi fth digits of manus subequal (sensu Pacheco 
2003); thenar and hypothenar pads of pes not separated 
by a gap; digit I of pes (with claw) long, extending to 
the interphalangeal joint of digit II, and digit V of pes 
(with claw) very long, extending to the base of claw of 
digit IV (sensu Pacheco 2003); genal 1 vibrissae present 
or absent; mystacial vibrissae very long, extending well 
beyond the posterior margin of pinnae to a point greater 
than the length of one pinna when bent; squamosal 
roots of zygomatic arch not expanded laterally, joining 
the braincase at oblique angle; mesopterygoid fossa sub-
equal in breadth (not broad not narrow) with subparal-
lel margins; wear surface of upper incisors more or less 
fl at, facing backward (sensu Pacheco 2003); alveolus of 
fi rst upper molar posterior to the posterior margin of the 
zygomatic plate; molars brachydont with weak labial 
cingula; m1 anteromedian fl exi present; capsular pro-
cess present; supratrochlear fenestra of humerus absent; 
distal portion of the lateral bacular mounds of phallus 
pointed (Pacheco 2003); preputial glands one pair. . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . (“baeops” group) 15

4′. Second digit of manus distinctly longer than fi fth (sensu 
Pacheco 2003); thenar and hypothenar pads of pes 
separated by a gap in most cases; digit I of pes (with 
claw) moderate, extending close to the interphalangeal 
joint of digit II, and digit V of pes (with claw) long, ex-
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198 mm) with shorter tail (113– 131% of head and body 
length)  . . . . . . . . . . . . . . . . . . . .Thomasomys princeps

14. Body pelage pattern no countershaded; premaxillae 
slightly longer than nasals in dorsal view; interorbital 
region narrow with square margins; postorbital ridge 
incipient; ethmoturbinals moderately developed; incisive 
foramina broad and long reaching level of M1 plane or 
slightly between; mesopterygoid fossa broad not greatly 
expanded anteriorly with closed roof; auditory bullae 
small, distinct bony tubes; anterior pro cess of ectotym-
panic large; M1 without an additional anterior edge on 
the procingulum; M2 protofl exus faint or absent  . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . Thomasomys popayanus

14′. Body pelage pattern moderately countershaded; pre-
maxillae level nasals in dorsal view; interorbital region 
narrow with marked margins; postorbital ridge distinct; 
ethmoturbinals small; incisive foramina broader and 
longer extending between M1 almost to the posterior 
margin of anterocone; mesopterygoid fossa broad, dis-
tinctly expanded anteriorly and with moderately devel-
oped sphenopalatine vacuities; auditory bullae small but 
moderately infl ated, bony tubes less distinct; anterior 
pro cess of ectotympanic smaller; M1 with an additional 
anterior edge on the procingulum; M2 protofl exus dis-
tinct  . . . . . . . . . . . . . . . . . . . . . Thomasomys rosalinda

15. Interorbital region narrow (5.15– 5.76 mm); auditory 
bullae small and uninfl ated; zygomatic arches narrow 
producing a somewhat parallel outline; incisive foram-
ina narrow with extremes contracted and moderately 
long, extending to M1 anterior border, not between. . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .Thomasomys baeops

15′. Interorbital region moderately broad (5.38– 6.51 mm); 
auditory bullae moderate size and infl ated; zygomatic 
arches converging anteriorly; incisive foramina narrow 
extending to slightly between M1 anterocones . . .    . . .  
. . . . . . . . . . . . . . . . . . . . . . Thomasomys taczanowskii

16. Skull with distinct rostral tube; position of antorbital 
bridge low (ca. >25% of rostrum); interorbital re-
gion broad (most of molar row is concealed in dorsal 
view); optical foramen small (placed behind M3) . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

16′. Skull with rostrum not distinctly projected, rostral 
tube absent; position of antorbital bridge high (<25% 
of rostrum); interorbital region moderately broad (mo-
lar row is partially seen in dorsal view); optical foramen 
small (placed behind M3) or larger (level or partially 
overlap M3)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

17. Parietosupraoccipital suture comparatively broad (su-
ture is about one- third the posterior margin of parietal); 
body size small (adult head and body length usually 
<125 mm); upper molar row <5.1 mm. . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Thomasomys incanus

and/or enterostyle on M1 absent; preputial glands usu-
ally absent (when present are numerous); lateral bacular 
mounds of phallus simple (Pacheco 2003). . . .  . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . (“cinereus” group) 22

7. Body size very large (adult head and body length 
>235 mm); adult upper molar row >9.9 mm; zygomatic 
notch very shallow; about a third of terminal tail whit-
ish. . . . . . . . . . . . . . . . . . . . . . . . . .Thomasomys apeco

7′. Body size large or medium (adult head and body length 
<200 mm); adult upper molar row <8.5 mm; zygomatic 
notch shallow, tail usually unicolor. . . . . . . . . . . . . . . 8

8. Auditory bullae infl ated, bony tube indistinct  . . . . . . . 9
8′. Auditory bullae small and not largely infl ated, bony 

tube distinct  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
9. Auditory bullae comparatively smaller; sphenopalatine 

vacuities absent or slits; anterior edge on the procingu-
lum of M1 usually present. . . . Thomasomys auricularis

9′. Auditory bullae largely swollen; sphenopalatine vacu-
ities distinct and moderately large; anterior edge on the 
procingulum of M1 usually absent . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . Thomasomys pyrrhonotus

10. Dorsal pelage overall grayish; fi rst and second lower 
molars with entolophids oriented medially join-
ing the murid, fi rst and second lower molars with 
 mesolophids short or indistinct  . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . Thomasomys praetor

10′. Dorsal pelage overall brownish; fi rst and second lower 
molars with entolophids oriented forward joining the 
mesolophids, fi rst and second lower molars with dis-
tinct mesolophids  . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

11. Skull with moderately broad interorbital region, pala-
tal bridge broad  . . . . . . . . . . . . . Thomasomys nicefori

11′. Skull with narrow interorbital region, palatal bridge 
narrow as usual for the group. . . . . . . . . . . . . . . . . . 12

12. Lambdoid ridges present, well conspicuous. . . . . . . 13
12′. Lambdoid ridges indistinct . . . . . . . . . . . . . . . . . . . 14
13. Skull with posterior extension of nasals not extended 

beyond premaxillae; premaxillomaxillary- frontal inter-
section placed subequal to zygomatic notch; anterior 
pro cess ectotympanic large; alveolus of fi rst upper mo-
lar subequal to the posterior margin of the zygomatic 
plate; m1 with ectolophid absent; large specimens (head 
and body length 160– 185 mm) with long tail (125– 
141% of head and body length) . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Thomasomys aureus

13′. Skull with posterior extension of nasals usually lon-
ger than premaxillae; premaxillomaxillary- frontal in-
tersection placed anterior to zygomatic notch; anterior 
pro cess ectotympanic comparatively small; alveolus of 
fi rst upper molar anterior to the posterior margin of 
the zygomatic plate; m1 with ectolophid present; com-
paratively larger specimens (head and body length 173– 
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upper incisors usually orthodont; molars without trace 
of crenulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

24. Medium size (head and body length 112– 130 mm, 
maxillary toothrow 4.7– 5.5 mm); body pelage pattern 
no countershaded; molar bearing maxillae rectangular; 
interorbital region with rounded margins; upper inci-
sors orthodont  . . . . . . . . . . .Thomasomys bombycinus

24′. Large size (head and body length 100– 147 mm, maxil-
lary toothrow 5.4– 6.2 mm); body pelage pattern moder-
ately countershaded; molar bearing maxillae triangular; 
interorbital region with incipient square margins; upper 
incisors opisthodont . . . . . . Thomasomys cinereiventer

25. Feet with a gap between the thenar and hypothenar 
pads; m1 anteromedian fl exi distinct  . . . . . . . . . . . . 26

25′. Feet without a gap between the thenar and hypothenar 
pads; m1 anteromedian fl exi absent  . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Thomasomys vestitus

26. The fi fth digit (dV) of pes moderately long; rostral tube 
present; zygomatic plate narrow, breadth shorter than 
the length of M1; optic foramen small and posterior 
to M3; palatal medial pro cess present; auditory bullae 
small and noninfl ated . . . . . . . . . . Thomasomys dispar

26′. The fi fth digit (dV) of pes long; premaxillae extends 
anteriorly beyond the incisors by not more than the 
depth of the incisors; breadth of zygomatic subequal to 
the length of M1; optic foramen level or overlap pos-
terior border of M3; palatal medial pro cess absent or 
weak; auditory bullae small but moderately infl ated. . .  
. . . . . . . . . . . . . . . . . . . . . . Thomasomys contradictus

27. Zygomatic plate narrow, breadth shorter than the 
length of M1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

27′. Zygomatic plate comparatively broad, breadth sub-
equal to M1 or broader  . . . . . . . . . . . . . . . . . . . . . . 32

28. Skull with distinct rostral tube  . . . . . . . . . . . . . . . . 29
28′. Skull with rostrum not distinctly projected, rostral 

tube absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
29. Body size very small (adult head and body length 

<95 mm); upper molar row <3.6 mm; skull with peculiar 
rostrum, with a concave dorsal profi le; auditory bullae 
infl ated and bony tubes indistinct . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Thomasomys hudsoni

29′. Body size medium (adult head and body length 
>95 mm); upper molar row >4.5 mm; skull with fron-
tonasal profi le somewhat straight, auditory bullae unin-
fl ated and bony tubes distinct or poorly distinct . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Thomasomys erro

30. Body size very small (adult head and body length usu-
ally <95 mm); upper molar row <4.1 mm  . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . Thomasomys cinnameus

30′. Body size medium (adult head and body length >95 mm); 
upper molar row >4.4 mm. . . . . . . . . . . . . . . . . . . . . 31

17′. Parietosupraoccipital suture narrow (length of suture 
is less than one- fourth of the posterior margin of pari-
etal); body size medium (adult head and body length 
usually >130 mm); upper molar row >5.1 mm. . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .Thomasomys ischyrus

18. Body pelage moderately countershaded; optic foramen 
behind M3; the molar- bearing portion of the maxillae 
near triangular; molars normal, without interpenetrat-
ing fl exi. . . . . . . . . . . . . . . . . . . . . Thomasomys eleusis

18′. Body pelage no countershaded; optic foramen level or 
overlap M3; the molar- bearing portion of the maxillae 
near rectangular; molars with interpenetrating fl exi  . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

19. Body pelage brownish; mesopterygoid fossa broad and 
posteriorly convergent; upper incisors opisthodont. . . .  
. . . . . . . . . . . . . . . . . . . . . . . Thomasomys kalinowskii

19′. Body pelage dark grayish; mesopterygoid fossa broad 
with subparallel margins; upper incisors orthodont  . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Thomasomys ladewi

20. Auditory bullae small but moderately infl ated; tail 
with small but conspicuous terminal tuff of long hairs; 
mesopterygoid fossa with closed roof; upper incisors 
orthodont . . . . . . . . . . . . . . . . Thomasomys andersoni

20′. Auditory bullae large and infl ated; tail lack pencil of 
long hairs; mesopterygoid fossa with moderately open 
sphenopalatine vacuities; upper incisors opisthodont . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

21. Small size; body pelage pattern no countershaded; in-
terfrontal fontanella absent; accessory labial root of M1 
present; capsular pro cess absent; glans penis body with 
shallow groove; lateral bacular mounds of phallus sim-
ple (Pacheco 2003), nonspined; spinous urethral fl aps 
nonspined; gall bladder present  . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .Thomasomys gracilis

21′. Medium size; body pelage pattern moderately counter-
shaded; interfrontal fontanella present; accessory labial 
root of M1 absent; capsular pro cess present; glans pe-
nis body with deeper groove, extending to half of body; 
lateral bacular mounds of phallus “triple curved” (Pa-
checo 2003) and spined; spinous urethral fl aps spined; 
gall bladder absent  . . . . . . . . . . . . . Thomasomys oreas

22. Angular pro cess of mandible large, somewhat level 
condylar pro cess in lateral view  . . . . . . . . . . . . . . . . 23

22′. Angular pro cess of mandible short, placed in front of 
posterior margin of condylar pro cess in lateral view. . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

23. Molar with interpenetrating fl exi; incisive foramina 
moderate close or level M1 anterior plane; upper incisors 
opisthodont; molars with incipient crenulation  . . . . . 24

23′. Molars normal, without interpenetrating fl exi; inci-
sive foramina short, not close to the anterocone M1; 
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39′. Body pelage pattern no countershaded; tail with a ter-
minal white tip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

40. Rostral tube absent; ethmoturbinals moderately devel-
oped . . . . . . . . . . . . . . . . . . . . Thomasomys hylophilus

40′. Premaxillae moderately projected, extending anteri-
orly beyond the incisors by not more than the depth of 
the incisors; ethmoturbinals larger  . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . Thomasomys caudivarius

41. Body pelage pattern moderately countershaded; ventral 
base of claw on manus partially keeled; position of an-
torbital bridge low (approx. >25% of rostrum); mesop-
terygoid fossa broad, more open anteriorly; zygomatic 
plate slope backward; optical foramen small (placed be-
hind M3)  . . . . . . . . . . . . . . . . . . Thomasomys vulcani

41′. Body pelage pattern no countershaded; claws on ma-
nus closed at base; position of antorbital bridge high 
(approx. <25% of rostrum); mesopterygoid fossa broad 
with subparallel margins; zygomatic plate vertical; opti-
cal foramen at level or partially overlap M3 . . . . . . . 42

42. Upper incisors proodont; molar- bearing maxillae rectan-
gular; capsular pro cess distinct. . . .Thomasomys ucucha

42′. Upper incisors orthodont; molar- bearing maxillae tri-
angular; capsular pro cess absent or shelf  . . . . . . . . . 43

43. Gap present between hypothenar and thenar pads 
of pes; interfrontal fontanella present; molars more 
brachydont; M1 anteroloph indistinct; hypofl exus M3 
indistinct; M1 with accessorylabial root . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . Thomasomys monochromos

43′. Hypothenar and thenar pads of pes closer, no gap; in-
terfrontal fontanella absent; molars moderately hypso-
dont; M1 anteroloph distinct; hypofl exus M3 distinct; 
M1 lacks accessory labial root. . . . Thomasomys onkiro
The Key is based on original species descriptions, re-

cent literature (e.g., L. Luna and Pacheco 2002; Voss 2003; 
Salazar- Bravo and Yates 2007), and my character descrip-
tions and character matrix presented in the morphologi-
cal phylogeny of thomasomyine rodents (Pacheco 2003). 
However, the hierarchical order in which characters are 
presented is not strictly phyloge ne tic. This key also includes 
my unpublished and ongoing research. Although the spe-
cies of Thomasomys are treated alphabetically in the ac-
counts that follow, the species I recognize can be grouped 
into seven species groups that hypothetically represent 
natural phyloge ne tic units; fi ve of these are polytypic, the 
remaining two are monotypic: (1) “cinereus” species group, 
which includes T. australis, T. bombycinus, T. caudivarius, 
T. cinereiventer, T. cinereus, T. cinnameus, T. contradic-
tus, T. daphne, T. dispar, T. eleusis, T. erro, T. emeritus, T. 
fumeus, T. hudsoni, T. hylophilus, T. laniger, T. monochro-
mos, T. niveipes, T. onkiro, T. paramorum, T. silvestris, T. 
ucucha, T. vestitus, and T. vulcani; (2) “incanus” species 

31. Incisive foramen broad, with anterior and posterior 
margins contracted; M3 proportionally normal; short- 
tailed species (tail length usually <115% of head and 
body length) . . . . . . . . . . . . . . . . Thomasomys fumeus

31′. Incisive foramen oval and elongated; M3 compara-
tively smaller; long tail species (tail length usually 
>115% of head and body length) . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Thomasomys silvestris

32. Skull with auditory bullae large and infl ated . . . . . . 33
32′. Skull with auditory bullae small or moderate, not in-

fl ated  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
33. Mystacial vibrissae very long, distinctly beyond poste-

rior margins of pinnae when bent; rostral tube absent  .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

33′. Mystacial vibrissae long, extending just beyond pos-
terior margins of pinna when bent; premaxillae and na-
sals projected forward, incipient rostral tube present  . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

34. Antorbital bridge low, usually 25% of rostrum; sphe-
nopalatine vacuities moderately developed; upper inci-
sors opisthodont . . . . . . . . . . . . .Thomasomys emeritus

34′. Antorbital bridge higher, less than 25% of rostrum; 
sphenopalatine vacuities absent or present as slits; up-
per incisors more orthodont . . . . .Thomasomys laniger

35. Skull with zygomatic notch deeper; interorbital region 
narrow; interfrontal fontanella usually present; ethmo-
turbinals moderately developed; postglenoid foramen 
large and projected forward in front of tegmen tympani; 
palatal medial pro cess absent; anterior pro cess ectotym-
panic distinct  . . . . . . . . . . . . . . . Thomasomys niveipes

35′. Skull with zygomatic notch shallow; interorbital region 
moderately broad; interfrontal fontanella usually absent; 
ethmoturbinals large; postglenoid foramen smaller and 
shorter than level of tegmen tympani, palatal medial 
pro cess present; anterior pro cess ectotympanic small . . .
. . . . . . . . . . . . . . . . . . . . . . . .Thomasomys paramorum

36. Upper incisor proodont, procumbent  . . . . . . . . . . . 37
36′. Upper incisor usually orthodont, nonprocumbent  . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
37. Tail usually lacking terminal white tip; palatal medial 

pro cess absent or weak; primitive carotid circulatory 
pattern; capsular pro cess absent or shelf. . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .Thomasomys australis

37′. Tail with a terminal white tip; palatal medial pro cess 
present; derived carotid circulatory pattern; masseteric 
crest position subequal, capsular pro cess distinct  . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . Thomasomys daphne

38. The m1 anteromedian fl exi present . . . . . . . . . . . . . 39
38′. The m1 anteromedian fl exi absent  . . . . . . . . . . . . . 41
39. Body pelage pattern moderately countershaded; tail 

usually lack terminal white tip  . .Thomasomys cinereus
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but moderately infl ated (ventral margins of bullae extend 
slightly ventral to hamular pro cess of pterygoids when 
skull viewed in horizontal plane, bony tubes short (sensu 
Pacheco 2003), and nearly fl ask shaped; and orbicular 
apophysis of malleus comparatively small (not enlarged), 
not basally constricted. Carotid circulatory pattern primi-
tive (large stapedial foramen, groove the inner surface of 
the squamosal and alisphenoid, and sphenofrontal fora-
men). Maxillary toothrow short (4.61 mm in average); mo-
lars bunodont and brachydont with weak labial cingula; 
fi rst upper molar with accessory labial root present; up-
per incisors orthodont and yellowish; and capsular pro cess 
comparatively small.

distribution:  Thomasomys andersoni occurs 
on the eastern Andean slopes of the Bolivian Andes (La 
Paz and Cochabamba departments), between 2,000 and 
2,630 m.

selected localit ies  (Map 324): BOLIVIA: Co-
chabamba, near headquarters of the Corani hydroelectric 
plant (type locality of Thomasomys andersoni Salazar- 
Bravo and Yates); La Paz, 30 km by road N of Zongo, ce-
ment mine (UMMZ 156298).

subspecies :  Thomasomys andersoni is monotypic.
natural history:  Thomasomys andersoni inhab-

its the upper montane rainforest and appears to be arbo-
real (Salazar- Bravo and Yates 2007). The two specimens 
from Corani  were trapped at about 2 m above ground in a 
short tree at the bottom of a small ravine. The type locality 
has a fl ora dominated by the species Ocotea jelskii (Laura-
ceae) and Podocarpus oleifolius (Podocarpaceae). The cli-
mate of the region is very humid, with daily fog and mist, 
and low temperatures.

remarks :  This species was originally reported only 
from the type locality (Salazar- Bravo and Yates 2007), 
but one specimen from 30 km north of Zongo in La Paz 
department (UMMZ 156298) extends the range to a 
second locality about 285 km to the northwest. S. An-
derson (1997) incorrectly reported the Zongo specimen 
as Rhipidomys nitela; subsequently Voss et al. (2001) 
viewed this animal as resembling T. oreas. Based on the 
comparatively long dorsal pelage, lack of a dorsal band, 
small and little infl ated auditory bullae, and lack of sphe-
nopalatine vacuities, I regard this specimen as allied to 
T. andersoni and not to T. oreas, although other features 
(such as a midpalate pro cess and wider incisive foram-
ina) might suggest the Zongo specimen represents an un-
named taxon.

In a phyloge ne tic analysis based on the mtDNA cy-
tochrome-b gene, T. andersoni was placed as sister to 
T. oreas, which supports its placement in the “gracilis” 
group. The species, however, does share morphological 
characters with members of both the “gracilis” and “no-

group, including T. eleusis, T. incanus, T. ischyrus, T. kalin-
owskii, and T. ladewi; (3) “aureus” species group, including 
T. apeco, T. aureus, T. auricularis, T. nicefori, T. popaya-
nus, T. praetor, T. princeps, T. pyrrhonotus, and T. rosa-
linda; (4) “baeops” species group, including only T. baeops 
and T. taczanowskii; (5) “gracilis” species group, including 
T. andersoni, T. gracilis, and T. oreas; (6) the monotypic 
“macrotis” species group, including only T. macrotis; and 
(7) the monotypic “notatus” species group, including only 
T. notatus.

Finally, the quantitative and qualitative descriptions of 
species that follow are in large part based on my personal 
examination of type material and additional series, original 
descriptions, and relevant literature (e.g., Voss 1996, 2003; 
Gómez- Laverde et al. 1997; Salazar- Bravo and Yates 2007). 
I also comment on population samples that appear to rep-
resent currently undescribed species in the Remarks section 
of the appropriate account. As a more detailed species de-
scription, including postcranial and soft anatomy will be 
presented elsewhere, this work does not constitute as yet a 
proper revision of the genus.

Thomasomys andersoni Salazar- Bravo and Yates, 2007
Anderson’s Thomasomys

synonym:
Thomasomys andersoni Salazar- Bravo and Yates, 2007: 

752; type locality “an elfi n forest near the headquar-
ters of the Corani hydroelectric plant (17°12′43′′S, 
65°52′09′′W, GPS coordinates, map datum WGS 84) at 
2,630 m, Department of Cochabamba, Bolivia.”
description:  Medium sized (mean head and body 

length 109 mm; condyloincisive length of skull 27.21 mm) 
with soft, dense, and comparatively long dorsal fur (mean 
length = 11 mm). Dorsal coloration dull brownish olive; 
ventral coloration olive buff with yellowish tinge and dis-
tinct yellow pectoral marking. Ears comparatively large 
(20– 21 mm) and blackish brown. Mystacial vibrissae mod-
erately long, extending slightly beyond posterior margin of 
pinnae when bent; genal 1 vibrissae present. Tail slightly 
longer than head and body (113– 116%) with short termi-
nal pencil (length 8– 10 mm). Hindfoot relatively short (22– 
26 mm) and broad, with dorsal chocolate- brown metatar-
sal patch that contrasts with white digits. Hallux relatively 
short, not extending beyond metatarsal of dII, and dV long 
(claw of dV extending about half length of phalanx 2 of 
dIV). Skull of moderate proportions with narrow but not 
long rostrum, and oblong braincase and straight fronto-
nasal profi le; interorbital region narrow with rounded su-
praorbital margins, without ridges; zygomatic plates broad 
and vertically oriented; zygomatic arches converge anteri-
orly; incisive foramina long and relatively narrow, extend-
ing posteriorly slightly between M1s; auditory bullae small 
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plates broad and moderately sloped backward from bot-
tom to top; zygomatic arches convergent anteriorly; deep 
notch between lacrimal and zygomatic ramus of maxilla; 
thick jugal; auditory bullae small and uninfl ated; orbicu-
lar apophysis of malleus large and elongated; capsular 
pro cess absent or represented by weak shelf; moderately 
hypsodont molars with weak labial cingula; accessory la-
bial root of M1 present; orthodont upper incisors; upper 
molars robust, always longer (anteriorly- posteriorly) than 
wide, ranging from 10.0– 10.2 mm in adults; long hallux 
and very long dV of pes as typical for “aureus” species 
group.

distribution:  Thomasomys apeco is known only 
from the type locality and the immediately surrounding 
area in upper montane forests, from 3,200 to 3,380 m, in 
north central Peru.

selected localit ies  (Map 325; from Leo and 
Gardner 1993): PERU: San Martín, Pampa del Cuy, ca. 
24 km NE of Pataz, Puerta del Monte, ca. 26 km from Pataz, 
Valle de los Chochos, ca. 25 km NE of Pataz (type locality 
of Thomasomys apeco Leo and Gardner).

subspecies :  Thomasomys apeco is monotypic.
natural history:  Thomasomys apeco inhabits 

upper montane forests and páramo- like habitats (locally 
called jalca) near forest borders. One specimen was caught 
at the end of a log and another on a bank above a small 
stream, on the forest fl oor in an isolated patch of elfi n for-
est. Others  were caught in a runway leading up from a 
rivulet of water in wet pampa habitat, in a small shallow 
stream bordered by a few small trees, or within continu-
ous forest. Individuals may be terrestrial or arboreal (Leo 
and Gardner 1993). This species appears to breed in the 
dry season. One female was pregnant in August 1987 (dry 
season) with a single embryo; another female was captured 
in July with well- developed mammae. Subadult males had 
well- developed testes in July and August (Leo and Gardner 
1993).

remarks :  Thomasomys apeco is the largest living 
thomasomyine and among the largest Sigmodontinae known. 
It was differentially compared with species of the Thoma-
somys aureus complex group and Megaoryzomys curioi, 
an extinct Pleistocene form the Galapagos Islands (Leo and 
Gardner 1993), and with T. macrotis (A. L. Gardner and 
Romo 1993). Leo and Gardner (1993) suggested a closer 
affi nity of T. apeco with the “aureus” species group, which 
was corroborated by Pacheco (2003) and followed  here. 
Thomasomys apeco was compared also with Thomasomys 
sp., a specimen composed of pieces of maxillae (including 
the complete molar row), the right premaxilla (including 
the incisive teeth) and other braincase remains, obtained 
from Cueva Chaquil, Amazonas Department (O. Fabre 
et al. 2008). According to these authors, this specimen 

tatus” groups, and its phyloge ne tic position may be an-
nectant between these taxon groupings (Pacheco 2003; 
Salazar- Bravo and Yates 2007; V. Pacheco, unpubl. data).

The karyotype of T. andersoni has a diploid complement 
of 44 with all autosomes acrocentric (2n = 44, FN = 42); 
the X chromosomes also appear to be acrocentric (Salazar- 
Bravo and Yates 2007).

Thomasomys apeco Leo and Gardner, 1993
Apeco Thomasomys

synonym:
Thomasomys apeco Leo and Gardner, 1993:417; type local-

ity “Valle de Los Chochos, ca. 25 km NE Pataz, 3280 m, 
Parque Nacional Río Abiseo, San Martín, Perú.”
description:  Large (head and body length 237– 

238 mm, condylobasal length of skull 47.7– 47.8 mm, 
in two adult specimens) with long and dense dorsal fur 
(underfur as long as 22 mm mid- dorsally with guard 
hairs reaching 30 mm); dorsal coloration bright with 
color varying between individuals from raw sienna to 
ochraceous- tawny and tawny olive streaked with black 
guard hairs; ventral pelage ochraceous- buff although 
extension variable among individuals; very long mysta-
cial vibrissae, extending well beyond pinnae; tail longer 
than head and body (135– 137%), and without termi-
nal pencil; interorbital region narrow, elevated but not 
beaded, with pronounced depression on frontals along 
midline of skull; zygomatic notches shallow; zygomatic 

Map 324    Selected localities for Thomasomys andersoni (●). Contour line = 
2,000 m.
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Thomasomys pichinchius Lönnberg, 1921:38; nomen nu-
dum.

Thomasomys aureus aureus: Gyldenstolpe, 1932a:51; name 
combination.
description:  Distinctively large species (head and 

body length 160– 180 mm) with grizzled golden- brown 
dorsal fur indistinctly differentiated from yellow- washed, 
dark gray- based ventral fur. Dorsal pelage long, thick, and 
not very fi ne, with faint band of dark hairs along midline; 
long and blackish mystacial vibrissae extending distinctly 
posterior to pinnae; genal 1 vibrissae present. Hindfeet rel-
atively long (36– 40 mm) and moderately broad with dark 
patch distinctly lined with orange or whitish hairs extend-
ing to base of digits, becoming whitish on distal half; fi fth 
digit semiopposable; gap between thenar and hypothenar 
absent. Hallux long, extending to interphalangeal joint of 
dII. Digit V of pes very long, claw extending to base of claw 
of dIV. Tail long (125– 141% of head and body length), 
monocolored, fi nely annulated, covered with short hairs, 
and without terminal pencil. Protuberant anus prominent. 
Skull large, robust (condyloincisive length 35.4– 39.5 mm), 
and zygomatic plates vertical and broad. Contact of 
premaxillomaxillary- frontal bones level with posterior 
margins of zygomatic notches. Interorbital region narrow 
and convergent anteriorly, with squared but not beaded 
margins, and with pronounced depression in frontals along 
midline of skull. Postorbital ridge distinctly present just 
behind, and parallel to, frontosquamosal suture. Braincase 
oblong, moderately broad, and not infl ated; large interpa-
rietal subrectangular in shape. Incisive foramina long and 
moderately narrow, usually extending posteriorly between 
molar anterocones. Palatal bridge short and narrow with 
maxillary palatal pits present. Auditory bullae small, unin-
fl ated, and fl ask shaped; anterior pro cess of ectotympanic 
is large. Ethmoturbinals moderately developed. Mesop-
terygoid fossa broad and somewhat parallel sided; sphe-
nopalatine vacuities absent or appear only as slit- like va-
cuities fl anking presphenoid- basisphenoid suture. Carotid 
circulatory pattern derived (stapedial foramen small, no 
internal squamosal- alisphenoid groove, no sphenofrontal 
foramen). Upper incisors opisthodont. Maxillary toothrow 
long, ranging typically from 6.8– 7.8 mm.

distribution:  Thomasomys aureus ranges broadly 
in Andean forests, from 1,460 to 3,850 m, from western 
Venezuela (see O. J. Linares 1998:Fig. 152), eastern and cen-
tral Colombia, through Ec ua dor and Peru, to west- central 
Bolivia (Musser and Carleton 2005).

selected localit ies  (Map 326): BOLIVIA: 
Cochabamba, 31 km by road W of Comarapa (AMNH 
263183); La Paz, Murillo, Cuticucho (CBF 4463); Santa 
Cruz, approx. 25 km by road W of Comarapa, Siberia 
(UMMZ 156308). COLOMBIA: Huila, San Agustín, Río 

is slightly larger than T. apeco, based on comparisons of 
mean molar toothrow length (alveolar; 11.2 mm versus 
9.9 mm); however, my own mea sure ment of that specimen 
is 10.2 mm, the same as the larger specimen of T. apeco 
(Leo and Gardner 1993). Nonetheless, this similar size rat 
apparently corresponds to an unnamed taxon based on 
cranial characteristics that include the more pointed pos-
terior ending of the incisive foramina, narrower palatal 
bridge, and slightly opisthodont upper incisors.

Thomasomys aureus (Tomes, 1860)
Golden Thomasomys

synonyms:
H[esperomys]. aureus Tomes, 1860a:219; type locality un-

determined.
O[ryzomys]. aureus: Thomas, 1900d:354; name combi-

nation.
Thomasomys aureus: Thomas, 1906c:443; fi rst use of cur-

rent name combination.
Thomasomys aureus altorum J. A. Allen, 1914b:200; type 

locality “Mt. Pichincha (altitude 11,000 ft.),” Pichincha, 
Ec ua dor.

Map 325    Selected localities for Thomasomys apeco (●). Contour line = 
2,000 m.
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laelapid mites (Hymenolaelaps princeps on specimens from 
Táchira, Venezuela [Furman 1972]), fl eas (Polygenis im-
pavidus [Tipton and Machaco- Allison 1972], Cleopsylla 
monticola, Polygenis thormani, and Neotyphloceras rosen-
bergi [Maihuay et al. 1994], all on specimens from Cusco, 
Peru), and ticks (Ixodes sp., on specimens from Táchira, 
Venezuela [E. K. Jones et al. 1972]).

remarks :  The type locality of Thomasomys aureus 
was unfortunately not determined in the original descrip-
tion but has been considered either to be Pallatanga, 
4,950 ft (01°59′S, 78°57′ W; 1,500 m), in the Ec ua dorean 
province of Chimborazo ( J. A. Allen 1914b; Ellerman 
1941; Cabrera 1961), or Gualaquiza (03°24′S, 78°33′ W; 
750 m elevation) in the Ec ua dorean province of Morona- 
Santiago (Thomas 1920h; A. L. Gardner 1983a). Musser 
and Carleton (2005) pointed out that a formal amend-
ment of the type locality is needed, following arguments 
provided by A. L. Gardner (1983a) and Voss (2003). Voss 
(2003) stated that neither Pallatanga nor Gualaquiza is 
within the usual altitudinal range of the species (3,000– 
4,000 m), although, as I mentioned earlier, T. aureus has 
been reported well below this range. Pallatanga is thus in 
the range of known distribution of T. aureus but Guala-
quiza is not (based on current rec ords). In conclusion and 
based on this limited information, I consider Pallatanga 
the likely type locality. The Museum of Southwestern Biol-
ogy holds two specimens (MSB 70707, 70708) collected 
on the Río Tatahuazo, near Cruz de Lizo, Bolivar prov-
ince (01°43′S, 78°59′ W), which is only 30 km from Pal-
latanga. To my knowledge these are the closest rec ords to 
Pallatanga that could represent typical T. aureus, as com-
pared with the Gualea series from Pichincha that J. A. Al-
len (1914b) suggested as typical of the species.

Thomas (1900d:355) was fi rst to suggest that Thomaso-
mys praetor, T. aureus, and T. princeps formed a small sec-
tion of the genus. Later, based on Thomasomys material in 
the British Museum, Ellerman (1941) recognized as natural 
an aureus Group consisting of large bodied species in which 
he included nicefori, popayanus, princeps, and praetor. Ca-
brera (1961) considered each of these named taxa as subspe-
cies within a highly variable T. aureus, without justifi cation. 
Musser and Carleton (1993) followed this arrangement and 
also added altorum as a synonym or subspecies of T. au-
reus, supporting earlier doubts on the validity of altorum 
(Thomas 1920h:233). Because of the number of available 
names and the uncertain placement of taxon boundaries, 
A. L. Gardner and Romo (1993) coined the “T. aureus com-
plex,” which they suspected to consist of three or more valid 
species.

Voss (2003) postulated several attributes for separat-
ing T. aureus proper from T. popayanus and T. praetor, 
while maintaining princeps and altorum as synonyms of 

Magdalena (FMNH 71290), San Agustín, Santa Marta 
(FMNH 71293); Risaralda, Río Termales (FMNH 71264). 
EC UA DOR: Napo, near Papallacta (Voss 2003); Pichincha, 
Gualea (AMNH 36279). PERU: Cajamarca, San Ignacio, 
Tabaconas, Cerro La Viuda (Tabaconas- Namballe Na-
tional Sanctuary Buffer Zone) (UMMZ 176556); Cusco, 
Cordillera de Vilcabamba (MUSM 13062), Machu Picchu 
(AMNH 91552), Marcapata, Limacpunco (FMNH 75228), 
72 km NE (by road) Paucartambo; km 152 (MVZ 171496); 
Huánuco, Prov. 2 de Mayo, Cayna, Chiliatuna (MUSM 
5252), Chinchuragra (MUSM 22892); Junín, Tarma, 22 mi 
E of Tarma (AMNH 231198); Piura, Batán on Zapalache- 
Carmen trail (LSUMZ 26945), Cerro Chinguela, ca. 5 km 
NE of Zapalache (LSUMZ 21896); Puno, 14 km W of Ya-
nahuaya (MVZ 172597); San Martín, Puerta del Monte, ca. 
30 km NE of Los Alisos (LSUMZ 27288), P.N. Río Abiseo, 
Puerta de Monte (MUSM 8051). VENEZUELA: Táchira, 
Buena Vista, 41 km SW of San Cristóbal, near Paramo de 
Tamá (USNM 442321).

subspecies :  I consider T. aureus to be monotypic 
(but see Remarks).

natural history:  This species habits primary and 
secondary forest, preferring places with abundant vegeta-
tion such as dense grass and reeds, shrubs, and trees (Barnett 
1999) in subalpine rainforest (Voss 2003), temperate forest, 
or páramo (Tirira 2007). Barnett (1999) pointed out that 
all known rec ords of T. aureus come from forested areas, 
countering the argument of Reig (1986) and Tirira (2007) 
that the species may be found in páramo habitat as well. 
In northern and southern Peru it has been collected only in 
continuous and dense forest (Leo and Romo 1992; Patton 
1987; V. Pacheco, unpubl. data). At Papallacta, Ec ua dor, 
Voss (2003) trapped specimens in well- worn paths through 
mats of moss and liverworts on horizontal tree limbs, and 
on the ground at the edge of a stream, among tall grass in 
a clearing, and in a runway through dense mats of moss. 
Elsewhere in Ec ua dor, Barnett (1999), Eisenberg and Red-
ford (1999), Jarrín- V. (2001), and M. Brito et al. (2012) 
reported arboreality with nests built in trees at heights up 
to 6– 7 m. In the Táchira Andes of Venezuela, this species 
was caught in a tree near a stream in cloud forest and in 
the lower montane very humid forest (Handley 1976). Indi-
viduals are known to feed on fruits, seeds, other plant mate-
rial, and insects (Eisenberg and Redford 1999), with a pref-
erence for Passifl ora fruits (Passifl oraceae; Barnett 1999). 
Males with descended testes  were found in September (Bar-
nett 1999), and embryo counts of two to three have been 
recorded from Peruvian specimens (Eisenberg and Redford 
1999). The species may be infrequently trapped, suggesting 
that it is either rare or diffi cult to capture (Barnett 1999).

Known ectoparasites include lice (Hoplopleura new sp. 
2 on specimens from Cusco, Peru [V. S. Smith et al. 2008]), 
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(2007:767) mistakenly listed the karyotype of T. aureus as 
2n = 42, FN = 42, citing A. L. Gardner and Patton (1976). 
A karyotype of T. aureus proper from Ec ua dorean popula-
tions remains unknown.

Thomasomys auricularis Anthony, 1923
Red Andean Thomasomys

synonyms:
Thomasomys auricularis Anthony, 1923b:6; type locality 

“Taraguacocha, on trail from Zaruma to Zaraguro, alti-
tude 10,250 feet, Cordillera de Chilla, Provincia del Oro, 
Ec ua dor.”

Thomasomys pyrrhonotus: Cabrera, 1961:433, part (auric-
ularis listed as a subspecies); not pyrrhonotus Thomas, 
1886.
description:  Medium sized, slightly smaller than 

T. aureus (head and body length 138– 155 mm), which it 

T. aureus, and stating that T. popayanus probably included 
nicefori. Based on morphological traits, Pacheco (2003) 
also discriminated popayanus and praetor from aureus, 
but recognized princeps and nicefori as full species as well. 
Justifi cations for these decisions are provided in the sepa-
rate species accounts that follow. Pacheco (2003) went fur-
ther and recognized two additional unnamed species allied 
to T. aureus (e.g., Thomasomys sp. 1, a population from 
southern Peru and northern Bolivia, and Thomasomys 
sp. 2 from southern Bolivia). The fi rst of these is large in 
size, similar to the Ec ua dorean series, but the second is a 
small representative, probably the smallest in the group. 
Salazar Bravo and Yates (2007) sequenced a specimen of 
Thomasomys sp. 1 (reported as T. aureus; MVZ 170076, 
Cusco, 72 km NE [by road] Paucartambo, km 152), and a 
specimen of Thomasomys sp. 2 (AMNH 260422, Cocha-
bamba, 28 km by road of Comarapa) reporting 12.3% of 
divergence between them, a large distance usually found 
between distinct species. Molecular analyses of T. aureus 
proper from Ec ua dor are still missing. S. Anderson (1997: 
412) reported one undetermined Thomasomys (AMNH 
263183) consisting of fragments of a skull from a fecal 
pellet of a carnivore from 30 km by road W of Comarapa, 
which I have identifi ed as Thomasomys sp. 2 of Pacheco 
(2003).

My work in progress indicates that additional popula-
tions might warrant also species distinction. The popula-
tion from the Mérida Andes in Venezuela departs in exter-
nal and cranial characteristics from T. aureus proper and 
is somewhat isolated; further investigation may show that 
it merits recognition as a separate species. Similarly, other 
hypothetical new taxa are samples from Chinguela, Piura, 
Peru, that have characteristics of T. pyrrhonotus and T. au-
reus; the population from Río Abiseo, San Martín, Peru, 
with a whitish tail; and the population from Unduavi, Bo-
livia, where specimens are of moderate size, lack the genal 
1 vibrissae, and exhibit a comparatively globose auditory 
bullae. Substantial work is still needed to resolve the tax-
onomy of this species complex.

Thomasomys aureus is highly differentiated in stom-
ach, glans penis, and reproductive tract morphology rel-
ative to other species of Thomasomys (Carleton 1973; 
Hooper and Musser 1964; Voss and Linzey 1981; Pa-
checo 2003). Pacheco’s (2003) phyloge ne tic analysis, 
which included these traits, supported a monophyletic 
“aureus” group.

A. L. Gardner and Patton (1976) reported a karyotype 
of 2n = 44, FN = 42, with X and Y acrocentric chromosomes, 
for specimens of Thomasomys aureus from Río Palca, 
Junín, and Yuraccyacu, Ayacucho, Peru; but this karyo-
type apparently belongs to Thomasomys sp. 1 of Pacheco 
(2003) (V. Pacheco, unpubl. data). Salazar- Bravo and Yates 

Map 326    Selected localities for Thomasomys aureus (●). Contour line = 
2,000 m.
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remarks :  This species has been treated as synonym 
or subspecies of T. pyrrhonotus (Cabrera 1961), and fol-
lowing synopses (e.g., Musser and Carleton 1993, 2005), 
although both taxa  were never formally contrasted. It ap-
pears that Anthony (1923b) was not aware of T. pyrrhono-
tus because he compared T. auricularis only with T. aureus 
and commented on differences with T. praetor, T. popaya-
nus, and T. nicefori, but not T. pyrrhonotus. Gyldenstolpe 
(1932) and later Pacheco (2003) recognized T. auricularis 
as a valid species, a decision followed by Tirira (1999, 
2007).

Thomasomys auricularis is readily distinguished from 
T. pyrrhonotus by its slightly longer tail in relation to 
head and body length (130%, N = 1 adult and 122 to 
134%, N = 5 subadults versus 120%, N = 2 adults, re-
spectively); slightly larger molar toothrow (6.6 mm, 
N = 1 adult and 6.6 to 7.4 mm, N = 5 subadults versus 
6.4 mm, N = 1 adult, respectively); infl ated but compara-
tively smaller auditory bullae; the roof of the mesoptery-
goid fossa closed or with reduced slits versus moderately 
developed; subsquamosal fenestra less developed and 
more narrow; interfrontal fontanella absent versus pres-
ent; ethmoturbinals medium in size versus small; and the 
M1 procingulum usually presenting an additional ante-
rior edge versus almost absent (see also the account of 
T. pyrrhonotus for other morphological traits of the spe-
cies). Thomasomys auricularis also ranges between me-
dium and high elevations, T. pyrrhonotus occurs at lower 
and medium elevations.

resembles superfi cially, but with light creamy- buff feet, 
an ochraceous postauricular patch, and larger auditory 
bullae. Dorsal pelage tawny olive, closely sprinkled with 
blackish hairs especially along midline of back, with fl anks 
and sides more strongly tawny. Ventral pelage yellow- 
washed; color rather more intense over pectoral area; no 
line of demarcation in color between sides and under parts. 
Mystacial vibrissae moderately long, extending slightly be-
yond posterior margin of pinnae when bent; genal 1 vi-
brissae present. Tail relatively long (122– 134% of head 
and body length), dark brown monocolored. Hindfoot 
moderately long (31– 32 mm) with dI and dV long as in 
T. aureus; metatarsals usually covered with silvery white 
hairs; and no gap between thenar and hypothenar pads. 
Skull large and robust but smaller than T. aureus (condy-
loincisive length of skull 33.6– 34.1 mm). Nasals slender 
and expanded anteriorly, and braincase not as infl ated as 
in aureus. Incisive foramina long and extending backward 
between procingula of M1s; maxillary septum length long, 
about half foramina length. Interorbital region narrow, 
with parallel sides and squared and smooth, not beaded, 
edges. Interfrontal fontanella absent. Ethmoturbinals mod-
erately developed. Mesopterygoid fossa extends to level 
of posterior border of last molars or between them; roof 
unfenestrated or with only reduced slits. Auditory bullae 
large and infl ated (larger than T. aureus but comparatively 
smaller than T. pyrrhonotus). Postglenoid foramen and 
subsquamosal fenestra both long and narrow but subequal 
in size. Maxillary toothrow long, ranging typically from 
6.6– 7.4 mm. Additional anterior edge on procingulum of 
M1 usually present.

distribution:  Thomasomys auricularis inhabits 
the western Andes of southwestern Ec ua dor in montane 
forests and isolated Polylepis (or quenoa [Rosaceae]) for-
ests within the páramo (Barnett 1999), between 2,330 to 
4,000 m.

selected localit ies  (Map 327): EC UA DOR: 
Azuay, The Cajas Plateau, Torreadora (Barnett 1999); Cañar, 
San Antonio (AMNH 63315), Chical (AMNH 63326); El 
Oro, Taraguacocha, small stream 500 ft above camp (type 
locality of Thomasomys auricularis Anthony); Loja, N side 
of Loja, Malacatos Divide (MCZ 58280).

subspecies :  Thomasomys auricularis is monotypic.
natural history:  Thomasomys auricularis hab-

its montane forest and páramo, degraded quenoa forests 
with open canopies and abundant shrub vegetation, and 
altered montane forest (Barnett 1999). The type specimen 
was taken on the bank of a small mountain stream in thick 
forest growth (Anthony 1923b). Individuals  were also cap-
tured in traps placed on the lower limbs of Polylepis trees 
(Barnett 1999). Nothing about population biology, repro-
duction, or behavior is known.

Map 327    Selected localities for Thomasomys auricularis (●). Contour line = 
2,000 m.
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in October had one embryo and three embryos. A lactating 
female was recorded in June (S. Anderson 1997). For cen-
tral Bolivia, the dry season spans from May to September. 
The species was collected on the ground in upper montane 
elfi n forest (Salazar- Bravo and Yates 2007).

remarks:  Anthony (1925) described T. australis on p. 
4, not p. 2 as stated by Cabrera (1961:428). Voss (2003:14) 
elevated australis to full species based on its opisthodont 
upper incisors (index value of 85°) versus the orthodont 
condition in T. daphne (index value 90°), an angle equiva-
lent to the incisive index of Thomas (1919h). Salazar- Bravo 
and Yates (2007) followed Voss’s decision in recognizing T. 
australis as a full species. Pacheco (2003) also recognized T. 
australis as a species different from T. daphne proper because 
of its primitive carotid circulation (pattern 1, sensu Voss 
1988) versus the derived circulation (pattern 3, sensu Voss 
1988), the unicolor tail versus the usually tip- white tail, and 
the capsular pro cess indistinct versus distinct, respectively, 
among other traits. These character differences support the 
distinction provided by Anthony (1925), who stated that T. 
australis has a more rufous dorsal pelage, darker hindfeet, 
and longer incisive foramina than T. daphne. The Santa 
Cruz record constitutes the southernmost record for both 
this species and the genus Thomasomys.

Salazar- Bravo and Yates (2007), in a phyloge ne tic anal-
ysis based on the mtDNA cytochrome-b gene, found T. 
australis to be more closely related to Thomasomys sp. 3 
(reported as T. daphne), an unnamed taxon (see T. daphne 

The population from Cañar differs slightly from T. au-
ricularis proper, and future studies might conclude this 
sample represents a separate taxon. These specimens have 
a dark and narrow metatarsal patch, the palatal bridge is 
narrower, the mesopterygoid fossa extends between M3, 
and their molar toothrow is slightly larger, among other 
features. This locality is also separated from the type local-
ity by the deep Río Jubones.

Steppan (1995) reported the vertebral counts of this 
species (reported as T. pyrrhonotus). The karyotype is 
unknown.

Thomasomys australis Anthony, 1925
Austral Thomasomys

synonyms:
Thomasomys daphne australis Anthony, 1925:4; type local-

ity “Incachaca, 7700 feet, Prov. Cochabamba, Bolivia.”
Thomasomys daphne: Voss, 1991a:112; part; not daphne 

Thomas, 1917.
Thomasomys australis: Voss, 2003:14; fi rst use of current 

name combination.
description:  Small species (head and body length 

89– 91 mm; condyloincisive length of skull 24.1– 25.5 mm) 
with cinnamon- brown to auburn dorsal pelage, and fl anks 
almost as dark; ears small and covered with short brown 
hairs; and both hands and feet, wrists, and ankles washed 
with clove- brown. Ventral pelage cinnamon- buff. Pelage 
quite long, soft, and lax. Mystacial vibrissae moderately 
long, extending slightly beyond posterior margin of pinnae 
when bent; genal 1 vibrissae absent. Tail very long (144– 
155% of head and body length), covered by fi ne scales 
and unicolored. Hindfoot short (24– 25 mm), slender, and 
dark brown. Skull with comparatively short rostrum and 
nasals; braincase moderately infl ated; incisive foramina 
long and broad, reaching almost to anterior margin of 
M1s; and auditory bullae small. Carotid circulation with 
primitive condition (large stapedial foramen, groove on 
inner surface of squamosal and alisphenoid, and sphe-
nofrontal foramen present). Capsular pro cess absent or 
present as simple shelf. Upper incisors gracile, orthodont 
to barely proodont (sensu Hershkovitz 1962); maxillary 
toothrow short, ranging from 4.2– 4.3 mm.

distribution:  Thomasomys australis is known 
from the Bolivian Yungas, at elevations between 2,350 and 
2,800 m.

selected localit ies  (Map 328): BOLIVIA: Co-
chabamba, Corani (AMNH 268736), Incachaca (type lo-
cality of Thomasomys daphne australis Anthony); Santa 
Cruz, W of Comarapa, Siberia (UMMZ 156307).

subspecies :  Thomasomys australis is monotypic.
natural history:  No detailed data are available 

on habits, behavior, or food. Four pregnant females taken 
Map 328    Selected localities for Thomasomys australis (●). Contour line = 
2,000 m.
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13269). EC UA DOR: Azuay, Molleturo (AMNH 61949); 
Bolívar, Río Tatahuazo, 2.5 km E of Cruz de Lizo (MSB 
70704); Loja, Las Chinchas, 1 km WSW (USNM 513595), 
San Bartolo (AMNH 61363); Morona Santiago, Tinajil-
las (QCAZ 8869); Napo, Antisana (EPN 944145); Pichin-
cha, Peñas Blancas, comuna Itulcachi (EPN 954421), Vol-
cán Pichincha, oriente (FMNH 91990); Tungurahua, Baños 
(AMNH 67501).

subspecies :  I consider T. baeops to be monotypic 
(but see Remarks).

natural history:  This species lives in disturbed 
secondary forest sections of primary/secondary cloud for-
est mosaics, but prefers areas with abundant shrubby veg-
etation and little arborescent canopy development (Barnett 
1999). A lactating female was obtained on September in the 
local dry season (Barnett 1999). In cloud forests, T. baeops 
coexists with T. paramorum and T. aureus. At Papallacta, it 
was found inside the shrubby páramo/forest ecotone, in sub-
alpine rainforest, and in dense thickets of secondary growth 
at the bottom of a narrow ravine surrounded by pastures. It 
was found also in primarily alpine grassland dominated by 
Stipa ichu (Poaceae) with patches of Polylepis forests and 
secondary and riparian forests in Sangay National Park 
(T. E. Lee et al. 2011). Individuals have been captured most 
commonly on the ground, along the wet margins of small 
streams, in narrow trails through mossy debris and damp 
leaf litter, under mossy logs, or in holes under the roots of 
trees. Individuals have also been obtained on mossy branches 
of small trees (Voss 2003). Food includes seeds and insects 
( Jarrín- V. 2001). One female was captured with three em-
bryos in Sangay National Park during the dry season (T. E. 
Lee et al. 2011). The species was considered common in Ec-
ua dor (Tirira 2007) but rare in Colombia (Gómez- Laverde 
et al. 2008).

remarks :  Thomas (1899b) described and reported 
this taxon with the spelling boeops, which was followed 
by Thomas (1906c), and later by Cabrera (1961). Alter-
natively, Gyldenstolpe (1932), Tate (1932g), and Eller-
man (1941) corrected the spelling to baeops. Gyldenstolpe 
(1932) and Tate (1932g) used the diphthong æ for both 
T. baeops and T. praetor. Although these spellings might 
be considered an unjustifi ed emendation (ICZN 1999:Art. 
33.2.3), as no explanation or justifi cation was given by 
either author, it should be noted that the Greek root for 
“small ” is “baios,” which becomes “baeo-” when used 
within the En glish language (R. W. Brown 1956). Several 
mammalian genus- group names use the root baeo-, includ-
ing Baeodon, Baeus, Baeolophus, Baiostoma, and Cerato-
baeus. Recent authors (e.g., Voss 2003; Musser and Car-
leton 2005) have used the baeops spelling, although without 
an explicit justifi cation. Both spellings (i.e., boeops, baeops) 
are homonyms (ICZN 1999:Art. 58.1), and according to 

account) proposed by Pacheco (2003). This result is con-
sistent with Pacheco’s (2003) morphological- based phylog-
eny that found T. australis related to both T. daphne and 
Thomasomys sp. 3.

Thomasomys baeops (Thomas, 1899)
Short- faced Thomasomys

synonyms:
Oryzomys bæops Thomas, 1899b:152; type locality “Pita 

R[ío]., above the Chillo Valley, [Pichincha,] Ec ua dor. 
Alt. 3500 metres.”

Thomasomys boeops: Thomas, 1906c:443; name combi-
nation.

Thomasomys baeops: Gyldenstolpe, 1932a:57; fi rst use of 
corrected spelling.
description:  Medium sized (head and body 

length 106– 128 mm; condyloincisive length of skull 25.2– 
27.5 mm) with dull grayish brown dorsal pelage, darker 
along middle line of back. Ventral pelage silvery gray with 
light brown tone extending anteriorly to base of mystacial 
vibrissae; base of hairs plumbeous. Hands whitish above; 
hindfeet pale brown above, but metatarsal region with-
out distinct patch; digits whitish. Pelage quite long, soft, 
and woolly. Mystacial vibrissae very long and extend far 
behind ears when bent; genal 1 vibrissae present or ab-
sent. Tail moderately long (102– 139% of head and body 
length), unicolored, with or without white tip. Hindfoot 
relatively short (22– 27 mm) and broad. Digit I of pes (hal-
lux) long, with its claw extending to interphalangeal joint 
of dII; and dV very long, extending to base of claw of dIV. 
Rostrum of skull short and delicate; nasals short and nar-
row; frontonasal profi le quite fl at, not convex; braincase 
moderately infl ated; and interorbital region narrow, with 
edges faintly marked (neither rounded nor beaded). Zygo-
matic arches narrow, producing somewhat parallel outline. 
Incisive foramina narrow with extremes contracted and 
moderately long, extending to but not between M1s. Audi-
tory bullae small, not infl ated. Carotid circulatory pattern 
derived (stapedial foramen small, no internal squamosal- 
alisphenoid groove, no sphenofrontal foramen). Upper 
incisors opisthodont; capsular pro cess distinct; and maxil-
lary toothrow short, ranging from 4.2– 4.9 mm.

distribution:  Thomasomys baeops is endemic to 
the northern Andes in Ec ua dor and Colombia, north of the 
Huancabamba Defl ection in northern Peru (Voss 2003; Pa-
checo 2003). It inhabits Andean forests and páramo habi-
tats across an elevation range from 1,300 to 3,800 m.

selected localit ies  (Map 329): COLOMBIA: 
Antioquia, Sonsón, Páramo, 7 km E (FMNH 70341); 
Cauca, 0.8 km E of Laguna San Rafael, Páramo de Puracé 
(KU 124030); Huila, San Agustín, Río Magdalena (FMNH 
71472); Nariño, Pasto, faldas del Volcán Galeras (ICN 
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Thomasomys bombycinus Anthony, 1925
Silky Thomasomys

synonym:
Thomasomys bombycinus Anthony, 1925:1; type locality 

“Paramillo, Western Andes, [Antioquia,] Colombia; al-
titude 12,500 ft.”
description:  Medium bodied (head and body length 

112– 130 mm) with long, soft, and silky pelage. Dorsal color 
ranges between fuscous and clove- brown sprinkled with 
black- tipped hairs; sides paler; ears clove- brown; hands 
and feet arepale brown. Ventral pelage cinnamon- buff to 
tawny- olive, smoothly transitioned from darker color of 
fl anks, not countershaded. Mystacial vibrissae moderately 
long, extending slightly beyond posterior margin of pinnae 
when bent; genal 1 vibrissae absent. Tail relatively short (tail 
length 99– 124% of head and body length), drab colored 
above, somewhat lighter below, and thinly haired. Hindfoot 
moderately short (26– 30 mm) and narrow, without meta-
tarsal patch. First digit of pes (hallux) short, with claw not 
extending more than about half length of phalanx 1 of dII. 
Digit V long, claw extending about half length of phalanx 2 
of dIV. Skull moderately long (condyloincisive length 26.8– 
29.2 mm) with relatively long and narrow rostrum. Interor-

the Principle of Homonymy the se nior name should pre-
vail (i.e., boeops). However, given the prevailing use of the 
spelling baeops and to maintain the stability, I consider 
baeops as a correct original spelling (ICZN 1999:Art. 
33.3.1) because it is in prevailing usage and can be attrib-
uted to the original author and date.

Cabrera (1961) and Musser and Carleton (2005) errone-
ously gave the type locality as “El Oro Prov., Chilla Valley, 
Río Pita, 3500 m” although Thomas (1899b) clearly re-
ferred to the Río Pita, which passes through the Valle de los 
Chillos in the province of Pichincha (see also Voss 2003).

A phyloge ne tic analysis of discrete morphological char-
acters for thomasomyine rodents found T. baeops more 
closely related to T. taczanowskii, and both members of the 
unnamed genus (“New Genus B,” sensu Pacheco 2003). 
Salazar- Bravo and Yates (2007) confi rmed this relation-
ship in a molecular phyloge ne tic analysis based on mtDNA 
cytochrome-b sequences, who also reported a divergence 
of 6.4% between both taxa, the lowest between a species 
pairs within Thomasomys. T. E. Lee et al. (2011) reported 
T. baeops to be more closely related to the pair T. ischyrus 
and T. silvestris, also based on cytochrome-b sequences, 
but their sample of T. ischyrus (the GenBank sequence AF 
108675 [MVZ 181999]) in fact corresponds to T. tacza-
nowskii (see Pacheco 2003). Their result, therefore, is thus 
consistent with previous analyses, although the proposed 
relationship of T. taczanowskii with T. silvestris and then 
with T. baeops needs to be corroborated.

Although Pacheco’s (2003) morphological analyses in-
cluded only Ec ua dorean specimens of T. baeops, several 
characters exhibited some degree of geographic differen-
tiation. For example, genal 1 vibrissae  were found to be 
present or absent in separate samples, the terminal tip of 
tail was white or not, and the premaxillae  were positioned 
either posterior or subequal to nasals. The geographic con-
cordance of these differences suggests that T. baeops may be 
composed of more than one taxon. This argument is in line 
with the analysis of cytochrome-b sequences that supported 
a specimen from Sangay National Park, identifi ed morpho-
logically as T. baeops, as an unknown taxon (T. E. Lee 
et al. 2011). Furthermore, populations from Caldas and 
Cauca in Colombia and Papallacta in Ec ua dor also appear 
to represent different taxa. The Caldas population exhib-
its a dorsal band faint and an auditory bullae small but 
comparatively more globose than typical T. baeops. The 
Cauca population is darker, genal 1 vibrissae are present, 
and the premaxillae are uniformly longer than nasal. The 
Papallacta sample lacks genal 1 vibrissae and exhibits both 
more robust upper incisors and wider incisive foramina 
and mesopterygoid fossa. These preliminary results still 
wait throughout analyses comparing side- by- side popula-
tions of these relatively common rodents.

Map 329    Selected localities for Thomasomys baeops (●). Contour line = 
2,000 m.
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likely found in moist montane habitats including forest 
and páramo (Delgado et al. 2008).

remarks :  Anthony (1925) believed T. bombycinus 
to resemble T. cinereus more closely than T. cinereiventer, 
although Pacheco (2003) found T. bombycinus closer to 
T. cinereiventer in his cladistic analysis of morphological 
characters. Specimens from Páramo Frontino and Santa 
Bárbara exhibit some differences in contrast to the type se-
ries, such as the tail bicolored, a distinct gap between the-
nar and hypothenarpads of the pes, shorter and narrower 
incisive foramina with posterior margins extending close 
to the protocones of the M1s, not to the edge, and a medial 
pro cess of palate small but distinct. These character differ-
ences suggest that T. bombycinus might be polytypic.

Thomasomys caudivarius Anthony, 1923
White- tipped Thomasomys

synonyms:
Thomasomys caudivarius Anthony, 1923b:4; type locality 

“Taraguacocha, Cordillera de Chilla, 10,750 feet [3,277 
m], Provincia del Oro, Ec ua dor.”

Thomasomys cinereus caudivarius: Cabrera, 1961:427; name 
combination.
description:  Medium sized (head and body length, 

116– 125 mm) with soft, dense, and comparatively long 
dorsal fur. Dorsal coloration between mummy- brown and 
clove- brown with tip of the hairs colored; not counter-
shaded with the ventral pelage, which is near chamois or 
buffy cream. Mystacial vibrissae moderately long, extend-
ing slightly beyond posterior margin of pinnae when bent; 
genal 1 vibrissae absent. Tail longer than head and body 
(116– 134%) and terminates in white tip. Hindfoot mod-
erately long (28.5– 31 mm) and narrow; hands and feet ap-
proach color of upper parts but lighter; and distinct gap 
exists between thenar and hypothenar plantar pads. Digit I 
of pes (hallux) moderate, with its claw extending to about 
half length of phalanx 1 of dII. Digit V of pes long, with its 
claw extending about half length of phalanx 2 of dIV. Skull 
moderately long (condyloincisive length 27.5– 29.7 mm) 
with relatively long and moderately broad rostrum, and 
anteriorly expanded nasals. Interorbital region moderately 
broad, hourglass in shape, and with round margins. Incisive 
foramina oval, more contracted anteriorly, and moderately 
long, reaching anterior margins of M1s or close. Mesop-
terygoid fossa broad, with subparallel margins and with 
weak medial palatal pro cess usually present. Auditory bul-
lae small and uninfl ated. Carotid circulatory pattern primi-
tive (stapedial foramen, squamosal alisphenoid groove, 
and sphenofrontal foramen present). Upper molars moder-
ately hypsodont, with interpenetration of fl exi. Maxillary 
toothrow moderately long, ranging from 4.8– 5.3 mm. Up-
per incisors orthodont. Capsular pro cess absent.

bital region moderately broad with round margins. Incisive 
foramina short and open, barely reaching plane of M1s. 
Mesopterygoid fossa broad, especially anteriorly. Auditory 
bullae small and uninfl ated, with main axis less inclined to 
midline compared with congeners. Carotid circulatory pat-
tern primitive (stapedial foramen, groove on inner surface 
of squamosal and alisphenoid, and sphenofrontal foramen 
present). Upper molars moderately hypsodont, with slight 
interpenetration mainly between hypofl exus and metafl exus 
of fi rst and second upper molars. Maxillary toothrow short, 
ranging from 4.7– 5.5 mm. Upper incisors orthodont.

distribution:  Thomasomys bombycinus occurs in 
the northern part of the western Andes in Colombia.

selected localit ies  (Map 330): COLOMBIA: 
Antioquia, Paramillo, W Andes (type locality of Thoma-
somys bombycinus Anthony), Urrao, Páramo Frontino 
(FMNH 71320), Urrao, Santa Bárbara (FMNH 71362); 
Risaralda, Finca Cañón, Papayal, Río San Rafael, Parque 
Nacional Tatamá (IAvH- M 5625).

subspecies :  I consider T. bombycinus to be mono-
typic (but see Remarks).

natural history:  Nothing is known of the habi-
tat and ecol ogy of this species, but based on rec ords it is 

Map 330    Selected localities for Thomasomys bombycinus (●). Contour line = 
2,000 m.
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logical variation in the length of nasals, the breadth of in-
cisive foramina and the degree of their posterior extension, 
breadth of mesopterygoid fossa, and size of molars among 
populations. Specimens from northern Peru, for example, 
exhibit a mesopterygoid fossa without a medial palatal pro-
cess, and a roof perforated by narrow slits, among other 
features. These specimens appear more similar to two speci-
mens P. Moreno and Albuja (2012) reported from Reserva 
de Tapichalaca (04°29′31.5′′S, 79°07′47.2′′W), Zamora- 
Chinchipe province, 2,500 m, Ec ua dor, as T. onkiro (see that 
account). They might represent another taxon allied to T. 
caudivarius. It is thus possible that this species is polytypic.

Thomasomys cinereiventer J. A. Allen, 1912
Ashy- bellied Thomasomys

synonyms:
Thomasomys cinereiventer J. A. Allen, 1912:80; type local-

ity “crest of Western Andes (altitude, 10,340 feet [3,152 
m]), 40 miles [64 km] west of Popayan [= Popayán], 
Cauca, Colombia.”

Thomasomys cinereiventer cinereiventer: Gyldenstolpe, 
1932a: 53; name combination.
description:  Large species (head and body length 

100– 147 mm) with very dark brown dorsal pelage, hairs 
of which tipped with lighter brown, and with fl anks almost 
as dark as dorsal region. Ears rather small and brown 
in color. Ventral pelage ash gray with barely perceptible 
wash of grayish pale yellow, moderately countershaded 
with respect to dorsal pelage. Pelage quite long, soft, 
and lax. Mystacial vibrissae moderately long, extending 

distribution:  Thomasomys caudivarius occurs 
from central Ec ua dor to northern Peru, in montane forest 
and páramo habitats of the western Andes, from 2,750 to 
3,350 m (L. Luna and Pacheco 2002; Pacheco 2003).

selected localit ies  (Map 331): EC UA DOR: 
Bolívar, Río Tatahuazo, 4 km E of Cruz de Lizo (MSB 
70712), Río Tatahuazo, 2.5 km E of Cruz de Lizo (MSB 
70719); El Oro, Taraguacocha, Cordillera de Chilla, páramo 
1000 ft above camp (type locality of Thomasomys caudi-
varius Anthony). PERU: Cajamarca, Las Ashitas, 4 km W 
of Pachapiriana (AMNH 268150), San Ignacio, Tabaconas, 
Piedra Cueva in Cerro Coyona (Tabaconas- Namballe Na-
tional Sanctuary) (UMMZ 176719); Piura, Cerro Chinguela 
(MUSM 23743), Huancabamba, Tambo (FMNH 81331), 
Minera Majaz, Campamento Nueva York (MUSM 23565).

subspecies :  I consider T. caudivarius to be mono-
typic (but see Remarks).

natural history:  This species is terrestrial and 
nocturnal, feeding on seeds and insects ( Jarrín- V. 2001). 
Specimens have been captured along small mountain 
streams, in a valley with thick shrubbery and low stunted 
trees, and in open páramo with an abundance of low 
shrubbery and no trees (Anthony 1923b).

remarks :  Thomasomys caudivarius was considered a 
large member of the “cinereus group” by Anthony (1923b), 
but was relegated to a subspecies of T. cinereus by Cabrera 
(1961) without justifi cation. Tirira (1999), based on a per-
sonal communication from V. Pacheco, listed caudivarius as 
a valid species, a status fully supported by L. Luna and Pa-
checo (2002), who also reported the species from northern 
Peru. Steppan (1995) reported the vertebral counts of this 
species (reported as T. cinereus). Jarrín- V. (2001) reported 
T. caudivarius from Otonga, Cotopaxi, but his description 
and illustration of a species of dark general coloration ap-
pears to correspond better to T. silvestris. Furthermore, 
these specimens  were taken at 2,000 m, an elevation well 
below the confi rmed range of T. caudivarius but within that 
of T. silvestris. For these reasons, I have tentatively omitted 
this record pending further examination of his specimens; 
however, if valid, Otonga would represent the northern-
most and the lowest record for T. caudivarius. Pozo- R. et al. 
(2007) reported another northern record of T. caudivarius 
from Finca Ana María, Pichincha, at 2,500 m; however, I 
have not included their record, as the authors provided no 
description to confi rm their identifi cation and because this 
locality is well outside the range I document herein.

L. Luna and Pacheco (2002) contrasted the species with 
Thomasomys onkiro and T. silvestris, but a phyloge ne tic 
analysis of morphological characters placed T. caudivarius 
within the “cinereus” species group, specifi cally most closely 
related to T. hylophilus (Pacheco 2003). Although T. caudi-
varius is considered monotypic, there is substantial morpho-

Map 331    Selected localities for Thomasomys caudivarius (●). Contour line = 
2,000 m.
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Odontacarus munchiquensis, and Euschoengastia pame-
lae (the latter two as new species) from T. cinereiventer. 
Trapido and Sanmartín (1971) pro cessed specimens of T. 
cinereiventer from the Pichindé valley, Munchique, and 
La Cocha for Pichindé virus, but failed to detect the virus.

remarks :  Musser and Carleton (1993, 2005) treated 
contradictus Anthony, 1925 and dispar Anthony, 1925 as 
subspecies or simple synonyms of T. cinereiventer. Pacheco 
(2003) regarded these taxa as full species, a decision I fol-
low herein (see these respective accounts for morphological 
support for this decision). Cabrera (1961) included Thom-
asomys erro as a subspecies of T. cinereiventer, but Voss 
(2003) recently elevated erro to full species by and con-
vincingly contradicting Cabrera’s hypothesis. A phyloge-
ne tic analysis based on morphological characters found 
instead found T. cinereiventer to be closely related to T. 
bombycinus (Pacheco 2003).

Thomasomys cinereus (Thomas, 1882)
Olive- gray Thomasomys

synonyms:
H[esperomys]. (Rhipidomys) cinereus Thomas, 1882:108; 

type locality “Cutervo, 9,200′ [2,804 m],” Cajamarca, 
Peru.

slightly beyond posterior margin of pinnae when bent; 
genal 1 vibrissae absent. Tail variable in length, ranging 
from comparatively short or moderately long (107– 128% 
of head and body length), uniformly pale brown, covered 
with short hairs, and without terminal pencil. Hindfoot 
long (32– 36 mm), and pale brown. Digit I of pes (hal-
lux) short, with claw not extending beyond half length 
of phalanx 1 of dII. Digit V of pes long, claw extending 
about half length of phalanx 2 of dIV. Skull large (con-
dyloincisive length of skull 30.7– 32.6 mm) with long and 
robust rostrum, tapering anteriorly; braincase oblong, com-
paratively more elongated than other species; zygomatic 
notches comparatively deeper; interorbital region interme-
diate with incipiently square margins. Zygomatic arches 
strongly convergent; zygomatic plates broad and vertical. 
Upper molars moderately hypsodont, with slight interpen-
etrating fl exi mainly between hypofl exus and metafl exus 
of M1 and M2. Maxillary toothrow long, 5.4– 6.2 mm. 
Upper incisors opisthodont and comparatively broad.

distribution:  Thomasomys cinereiventer is known 
only from the western Andes in Colombia, from 1,828 to 
3,152 m.

selected localit ies  (Map 332): COLOMBIA: 
Antioquia, Mpio. Jardín, Vda. La Linda (ICN 16489); 
Cauca, Cocal (AMNH 32447), Munchique, E side (AMNH 
181476), coast range W of Popayán (AMNH 32417); 
Chocó, con límite de dpto. Valle (carretera vereda pacifi co- 
Mpio. San José del Palmar) (IAvH- M, 7340); Risaralda, 
Finca Cañón, Papayal, Río San Rafael, Parque Nacional 
Tatamá (IAvH- M 5622).

subspecies :  Thomasomys cinereiventer is monotypic.
natural history:  Little is known about this spe-

cies, but it is present in subtropical/tropical moist mon-
tane forests (Gómez- Laverde and Pacheco 2008). It was 
captured in Risaralda in a locality with steep terrain with 
patches of disturbed (selectively logged) primary cloud 
forest, agricultural fi elds, and pastures (Voss et al. 2002). 
Mendez (1971) described Cummingsia inopinata as a 
new species of mallophagan louse from specimens identi-
fi ed as T. cinereiventer from Laguna de la Cocha, Nariño, 
and Comis, Putumayo, Colombia. However, no voucher 
specimens are apparently available to confi rm or check 
the identifi cation of these host specimens. I suggest the 
alleged association of C. inopinata with T. cinereiventer 
be cautiously considered pending new evidence. Mendez 
(1971) also suggested that T. cinereiventer is partially 
arboreal based on the report of Dasipsyllus gallinulae, a 
true bird fl ea, on three different specimens of this species 
from Cerro Munchique. Individuals might temporarily oc-
cupy tree holes or other sites containing bird nests, from 
which the mentioned fl eas  were probably obtained. Bren-
nan (1968) reported the chiggers Crotiscus desdentatus, 

Map 332    Selected localities for Thomasomys cinereiventer (●). Contour line 
= 2,000 m.
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of Huamachuco (BM 0.6.6.12); Lambayeque, Bosque de 
Chiñama (MUSM 5095), Seques (AMNH 73129); Piura 
Ayabaca, bosque de Huamba, 44 km E of Ayabaca (MUSM 
511), 15 road km E of Canchaque (LSUMZ 19315), Cerro 
Chinguela, ca. 5 km NE of Zapalache (LSUMZ 27147), 
33 road km SW of Huancabamba (LSUMZ 19301), Paria-
marca Alto (MUSM 23758).

subspecies :  Thomasomys cinereus is monotypic 
(but see Remarks).

natural history:  This species inhabits humid 
montane forests or Yungas of northern Peru where speci-
mens have been caught on the ground among dense shrubs 
and on the forest fl oor. One female (LSUMZ 27081) from 
Piura was pregnant with three embryos in August (dry sea-
son). Several males with scrotal testes  were caught at the 
same place from late July and early August. Known ecto-
parasites of T. cinereus include the fl ea Plocopsylla kilya 
(Schramm and Lewis 1987) and a staphylinid beetle, Am-
blyopinus piurae (Seevers 1955). P. T. Johnson (1972) and 
Durden and Musser (1994) reported T. cinereus as the host 
for the anopluran louse Hoplopleura angulata, but this al-
location is corrected  here to T. ischyrus (see that account).

remarks :  Thomas (1882) described T. cinereus based 
mostly on external morphology and basic morphometric 
values, but it remained for Voss (1993) to detail descrip-
tions of key external, cranial, dental, and soft characters. 
Pacheco (2003) confi rmed these reported attributes and 
expanded on additional characters of the species.

Thomas (1884) identifi ed a specimen, obtained by M. C. 
Jelski for the Warsaw Museum, from Maraynioc (near 
Chanchamayo), Junín department, as Hesperomys (Ves-
perimus) cinereus. However, this record is not included for 
the species because its description does not fi t typical T. ci-
nereus and I have not had the opportunity to examine the 
specimen. Osgood (1914b) also reported some specimens 
from near Uchco, Amazonas, as the subspecies T. cinereus 
ischyrus, but the taxon ischyrus is now regarded as a dif-
ferent species (Pacheco 2003; Musser and Carleton 2005). 
Previous rec ords of the species from Ec ua dor (Musser and 
Carleton 1993)  were based on the inclusion of caudivarius 
as a subspecies (following Cabrera 1961), but L. Luna and 
Pacheco (2002) treated this taxon as a valid species. Other 
Colombian rec ords of the allegedly T. cinereus (from An-
tioquia [Hooper and Musser 1964] and Huila [Carleton 
1973]) are likely based on misidentifi ed specimens because 
these localities are far from the currently known distribution 
of the species. As a consequence, the descriptions of glans 
penis morphology (Hooper and Musser 1964) and stomach 
morphology (Carleton 1973) intended for T. cinereus do not 
correspond to this species. Rather, Pacheco (2003) reported 
on these morphological attributes based on correctly allo-
cated specimens. The sample from La Libertad differs from 

Hesperomys (Vesperimus) cinereus: Thomas, 1884:449; name 
combination.

Hesperomys (Thomasomys) cinereus: Coues, 1884:1275; 
name combination.

Peromyscus (Thomasomys) cinereus: E.- L. Trouessart, 1897: 
512; name combination.

Thomasomys cinereus: Thomas, 1906c:443; fi rst use of cur-
rent name combination.
description:  Medium sized (adult head and body 

length 107– 146 mm) with long, soft, and dense dorsal fur. 
Dorsal coloration grizzled ashy gray, hairs being slate- 
colored at base and white at tips, sprinkled with longer 
and blackish hairs. Ventral pelage grayish white, hairs 
also slate- colored at base, and moderately countershaded 
with dorsal pelage. Mystacial vibrissae moderately long, 
extending slightly beyond posterior margin of pinnae 
when bent; genal 1 vibrissae absent. Tail comparatively 
thick, indistinctly bicolored, and lacks terminal white 
tip; it ranges from shorter to longer than head and body 
(96– 145%). Hindfeet moderately long (28– 32 mm) with 
metatarsals covered by pure white shining hairs; hands 
also whitish. Digit I of pes (hallux) moderately long, its 
claw extending close or to interphalangeal joint of dII. 
Digit V of pes long, with claw extending about half 
length of phalanx 2 of dIV. Skull moderately long (con-
dyloincisive length 29.3– 32.3 mm) with relatively long 
and broad rostrum, nasals well expanded anteriorly, and 
no rostral tube. Interorbital region narrow or moderate, 
hourglass in shape with rounded margins. Zygomatic 
plates moderately broad, subequal to length of M1, and 
vertical. Zygomatic arches converge anteriorly to mod-
erate degree. Incisive foramina oval but elongated, and 
long, reaching anterior margins of M1s or slightly be-
tween them. Mesopterygoid fossa broad, wider anteri-
orly or with margins subparallel; medial pro cess usually 
present. Auditory bullae small and uninfl ated. Carotid 
circulatory pattern primitive (stapedial foramen, groove 
on inner surface of squamosal and alisphenoid, and sphe-
nofrontal foramen present). Upper molars moderately 
hypsodont, without interpenetration of fl exi. Maxillary 
toothrow moderately long, ranging from 4.8– 5.6 mm. 
Upper incisors orthodont. M1 lacks accessory labial root, 
and m1 with distinct anteromedian fl exid. Capsular pro-
cess absent.

distribution:  Thomasomys cinereus is restricted to 
northwestern Peru, west of the Río Marañón, from 1,198 
to 3,100 m.

selected localit ies  (Map 333): PERU: Caja-
marca, 35 mi WNW of Cajamarca (MVZ 137937), Cute-
rvo, San Andrés de Cutervo, Cutervo National Park, 100 m 
over El Tragadero (UMMZ 176634), Pisit, T 25 (MUSM 
25709); La Libertad, Cachicadán (MUSM 17285), south 



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 639

Thomasomys gracilis cinnameus: Cabrera, 1961:429; name 
combination.
description:  Small species (head and body length 

84– 90 mm) with long and soft dorsal fur. Dorsal coloration 
cinnamon- brown, gradually changing to clay color on 
sides, with ventral color cinnamon- buff. Mystacial vibris-
sae moderately long, extending slightly beyond posterior 
margin of pinnae when bent; genal 1 vibrissae absent. Tail 
long to very long (126– 152% of head and body length), 
fi nely annulated and thinly haired, and uniformly clove- 
brown in color. Hindfoot short (22– 24 mm) and slender, 
clove- brown color; hands of same color. Digit I of pes (hal-
lux) moderately long, with claw not extending more than 
half length of phalanx 1 of dII. Digit V of pes very long, 
with its claw extending to base of claw of dIV. Skull small 
(condyloincisive length of skull 22– 23.3 mm) with relatively 
long and slender rostrum and subglobose infl ated brain-
case. Interorbital region narrow, hourglass in shape, and 
with round margins. Incisive foramina narrow, more con-
tracted anteriorly, and long, reaching anterior margins of 
M1s or extending slightly between them. Zygomatic plates 
narrow, their breadth shorter than length of M1. Mesop-
terygoid fossa broad with subparallel margins and without 
medial pro cess; its roof closed, without sphenopalatine va-
cuities. Auditory bullae small and uninfl ated, with distinct 
bony tubes. Carotid circulatory pattern primitive (stapedial 
foramen, groove on inner surface of squamosal and alisphe-
noid, and sphenofrontal foramen are present). Upper mo-
lars moderately hypsodont with weakly developed cingula 
and stylar cusps but no interpenetrating fl exi. Maxillary 
toothrow short, ranging from 3.91– 4.03 mm. Upper inci-
sors opisthodont with incipient groove on anterior face.

distribution:  Thomasomys cinnameus occurs in 
the Colombian and Ec ua dorean Andes, in páramo and 
montane forests, from about 2,400 to 3,800 m.

selected localit ies  (Map 334): COLOMBIA: 
Antioquia, Páramo, 7 km E of Sonsón (FMNH 70342); 
Cauca, 0.5 km E of Laguna San Rafael, Páramo de Puracé 
(KU 124058); Huila, San Agustín, Las Bardas (FMNH 
71489). EC UA DOR: Azuay, The Cajas Plateau (Barnett 
1999); Carchi, Reserva Biológica Guandera (Tirira and 
Boada 2009); Chimborazo, Cochaseca (AMNH 63039); 
Morona- Santiago, Río Upano, Sangay National Park (T. E. 
Lee et al. 2011); Napo, 1.6 km W of Papallacta (UMMZ 
155668); Tungurahua, Hacienda San Francisco, east of Am-
bato (type locality of Thomasomys cinnameus Anthony).

subspecies :  I consider T. cinnameus to be monotypic 
(but see Remarks).

natural history:  Individuals of this species have 
been trapped among mossy boulders in an old lava fl ow 
that impounds the Río Tambo to form Laguna Papallacta, 
and on the ground in subalpine rainforest in the valley of 

specimens from the type locality in several discrete charac-
ters, such as a narrower and parallel mesopterygoid fossa. 
Detailed study might reveal that T. cinereus is also a com-
plex of separate species. The karyotype is unknown.

Ellerman (1941) was the fi rst to recognize a cinereus 
Group, but his concept was very broadly constructed, and 
it would include species allocated herein to the “baeops,” 
“incanus,” and “cinereus” groups of Thomasomys as well 
as some species of now assigned to Rhipidomys, Wilfredo-
mys, and Juliomys. Therefore, Ellerman (1941)’s concept 
does not correspond to current taxonomy and is no longer 
useful. The “cinereus” group, in a more restrictive sense, 
was then fi rst proposed by Pacheco (2003) and is elabo-
rated  here.

Thomasomys cinnameus Anthony, 1924
Cinnamon- colored Thomasomys

synonyms:
Thomasomys cinnameus Anthony, 1924b:5; type locality 

“Hacienda San Francisco, east of Ambato, [Tungurahua,] 
central Ec ua dor, elevation 8000 feet [2,438 m].”

Map 333    Selected localities for Thomasomys cinereus (●). Contour line = 
2,000 m.
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Voss (2003) considered T. cinnameus to be monotypic 
based on his review of the type specimen and Ec ua dorean 
material, a decision I follow  here. My assignment of some 
Colombian populations to this species results from their 
close morphological resemblance to the holotype (AMNH 
67401) in most qualitative and quantitative characters, in-
cluding the cinnamon- brown dorsal pelage and the inci-
sors with incipient groove. However, several traits differ 
between the Ec ua dorean and Colombian samples that sug-
gest the presence of more than one taxon. For example, the 
sample from Huila is smaller (molar toothrow 3.59 mm on 
average) and with a narrow, slightly posteriorly inclined 
zygomatic plates. Furthermore, the Antioquia sample is 
probably the most distinct, as the genal 1 vibrissae are 
present, incisors are orthodont, and incisive foramina are 
shorter among other traits. Unfortunately, these samples 
are small, and more specimens would be necessary before a 
formal revision is possible.

Thomasomys contradictus Anthony, 1925
Central Andes Thomasomys

synonyms:
Thomasomys cinereiventer: J. A. Allen, 1916b:211; part; 

not Thomasomys cinereiventer J. A. Allen.
Thomasomys cinereiventer contradictus Anthony, 1925:3; 

type locality “Santa Isabel, Quindio Andes, [Quindío,] 
Colombia; altitude, 12,700 feet [3,871 m].”
description:  Large species (head and body length 

107– 133 mm) with mummy brown coloration along sides 
ranging to fuscous on back, with some black- tipped hairs; 
ears brown; hands and feet drab. Ventral pelage between 
clay color and honey yellow, transition from darker color of 
sides very gradual. Pelage quite long, soft, and lax. Mystacial 
vibrissae moderately long, extending slightly beyond poste-
rior margin of pinnae when bent; genal 1 vibrissae absent. 
Tail moderately long (111– 138% of head and body length), 
brown above and below, coarsely annulated, sparsely haired, 
without pencil. Hindfoot long (30– 34 mm), and drab in 
color above; gap between thenar and hypothenar pads pres-
ent. Digit I of pes (hallux) short, its claw not extending more 
than about half length of phalanx 1 of dII. Digit V of pes 
long, its claw extending about half length of phalanx 2 of 
dIV. Skull large (condyloincisive length, 27.8– 29.6 mm) with 
long and comparatively broad rostrum, and oblong brain-
case comparatively more rounded and less fl at than that of T. 
cinereiventer. Zygomatic notches shallow, and nasals extend 
posteriorly behind premaxillae. Interorbital region moder-
ately broad, hourglass in shape, with rounded margins. In-
cisive foramina short and broad, and do not reach plane of 
M1s. Jugal bones long and ethmoturbinals large. Opti-
cal foramen placed dorsal to M3. Zygomatic arches weakly 
convergent; zygomatic plates broad and slightly sloped 

the Río Papallacta (Voss 2003). Barnett (1999) collected the 
species only in páramo, in minimally disturbed quenoa for-
ests, always on the ground in areas with dense canopy and 
little groundcover but deep moss, and in dense and isolated 
clumps of composite bushes on exposed slopes covered with 
tussock grass. T. E. Lee et al. (2011) collected the species in a 
variety of habitats, including elfi n forest, bogs, and swampy 
cloud forest. One female was lactating, and males had scro-
tal testes in August, during the dry season (Barnett 1999).

remarks :  Both Cabrera (1961) and Musser and 
Carleton (1993) treated T. cinnameus as a synonym of 
T. gracilis, but Voss (2003) amplifi ed its unique traits in 
comparisons with both T. gracilis and T. hudsoni and rec-
ognized T. cinnameus as a valid species. Both Pacheco’s 
(2003) cladistic assessment of morphological characters 
and Salazar- Bravo and Yates’s (2007) phyloge ne tic analy-
sis of mtDNA characters support this conclusion. Pacheco 
(2003) found T cinnameus closely related to T. ucucha 
while Salazar- Bravo and Yates (2007) placed it at the base 
of the group of species forming the “cinereus” group. 
Clearly, additional work is needed to resolve relationships, 
although the validity of T. cinnameus as a species seems 
without doubt.

Map 334    Selected localities for Thomasomys cinnameus (●). Contour line = 
2,000 m.
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Thomasomys daphne Thomas, 1917
Daphne’s Thomasomys

synonyms:
Thomasomys daphne Thomas, 1917g:2; type locality “Oco-

bamba Valley, 9,100 feet [2,774 m],” Cusco, Peru.
Thomasomys daphne daphne: Gyldenstolpe, 1932a:58; name 

combination.
description:  Small species (head and body length 

88– 109 mm; condyloincisive length of skull 24.5– 26.3 mm) 
with dull brownish dorsal pelage and fl anks almost as dark 
as dorsal region; ears small and brown, not contrasting 
markedly with head. Ventral pelage slaty gray but washed 
with buff, and not countershaded. Mystacial vibrissae 
moderately long, extending slightly beyond posterior mar-
gin of pinnae when bent; genal 1 vibrissae absent. Tail me-
dium to long (106– 166% of head and body length), cov-
ered by fi ne scales and unicolored brown, except for white 
tip in most specimens. Hindfoot short (23– 27 mm), slen-
der, and pale brown. Skull comparatively short and narrow 
rostra and nasals, moderately broad interorbital region 
with edges not ridged, and moderately infl ated braincase. 
Incisive foramina narrow and relatively short, ending just 
in front of M1s, not extending to between them. Auditory 

backward from bottom to top. Mesopterygoid fossa broad 
with subparallel margins and without medial pro cess; sphe-
nopalatine vacuities present as narrow slits. Auditory bullae 
small to medium in size and moderately infl ated. Carotid 
circulatory pattern primitive (stapedial foramen, groove on 
inner surface of squamosal and alisphenoid, and sphenofron-
tal foramen present). Upper molars moderately hypsodont, 
without interpenetrating fl exi, and without crenulations. An-
terofl exus of M1 distinct, and anteromedian fl exid of m1 in-
distinct. Maxillary toothrow moderately long (4.8– 6.6 mm), 
but shorter than T. cinereiventer. Upper incisors opisthodont.

distribution:  Thomasomys contradictus is known 
only from the central Andes of Colombia, from ca. 2,400 
to 3,871 m.

selected localit ies  (Map 335): COLOMBIA: 
Antioquia, Mpio. La Unión, Vda. San Miguel de la Cruz, sitio 
Alto de San Miguel de la Cruz (ICN 17126), Medellín, Las 
Palmas (FMNH 70339), Sonsón, Páramo, 7 km E (FMNH 
70273); Caldas, Manizales, Río Termales (FMNH 71319); 
Cauca, Almaguer (AMNH 37768), El Roble (AMNH 
32960); Tolima, Hacienda Indostán (IAvH- M 5704).

subspecies :  Thomasomys contradictus is monotypic.
natural history:  Little is known about any as-

pect of the ecol ogy or population biology of this species, 
but it is present in subtropical/tropical moist montane for-
ests (Gómez- Laverde and Pacheco 2008).

remarks :  Cabrera (1961) and more recent taxonomic 
synopses (e.g., Musser and Carleton 2005) maintained 
contradictus as a subspecies of T. cinereiventer. Following 
my earlier analysis (Pacheco 2003) based on direct com-
parisons of available specimens, including the relevant type 
material, I regard T. contradictus as a species distinct from 
T. cinereiventer. Thomasomys contradictus is smaller, its 
zygomatic arches are not strongly convergent, the interor-
bital region lacks square margins, zygomatic notches are 
shallow, the rostrum and incisive foramina are broader, the 
upper molars lack interpenetrating fl exi and crenulations, 
and the anteromedian fl exid of m1 is indistinct. Neverthe-
less, some populations show a degree of variation that 
should be formally assessed with larger series. The samples 
from Sonsón and Las Palmas, Antioquia, have orthodont 
upper incisors and vertical zygomatic plates; these may 
prove to be a separate species. Anthony (1925) considered 
the specimens from Almaguer as intermediate between T. 
cinereiventer and T. contradictus. I consider this popula-
tion tentatively as T. contradictus based on the ventral pel-
age with a tendency to yellowish and the lack of overlap-
ping fl exi and crenulation in the upper molars, although 
the rostrum is atypically quite robust. Anthony (1925) 
selected an adult male specimen as the holotype (AMNH 
32955), but this specimen is a female, with a long prepuce 
covered by long hairs as typical of many Thomasomys.

Map 335    Selected localities for Thomasomys contradictus (●). Contour line = 
2,000 m.
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logeny of Pacheco (2003) placed T. daphne as closely related 
to Thomasomys sp. 3 followed by T. australis.

Thomasomys dispar Anthony, 1925
Colombian Thomasomys

synonyms:
Thomasomys cinereiventer: J. A. Allen, 1916b:211; part; 

not Thomasomys cinereiventer J. A. Allen, 1912.
Thomasomys cinereiventer dispar Anthony, 1925:2; type 

locality “Andalucia, Eastern Andes, Huila, Colombia, 
elevation 7000 feet.”
description:  Medium- sized (adult head and body 

length 98– 119 mm) with soft, dense, and comparatively 
long dorsal fur. Pelage coloration mummy brown on back 
and sides, heavily washed with fuscous black in middor-
sal region. Ventral pelage ranges between ivory- yellow 
and cream- buff, gradually transitioning into darker color 
of fl anks. Mystacial vibrissae long, extending well beyond 
posterior margin of pinnae when bent; genal 1 vibrissae ab-
sent. Tail very long (125– 186% of head and body length), 
incipiently bicolored, with terminal white tip. Hindfoot 
moderately long (27.2– 33 mm) and narrow; dorsal sur-
face and that of digits light brown; gap present between 
hypothenar and thenar pads. Pinnae small (20.5– 21.5 mm) 
and clothed with short, brown hairs. Digit I of pes (hal-
lux) moderately long, with claw extending less than about 
half length of phalanx 1 of dII. Digit V of pes moderately 
long, with claw barely extending to interphalangeal joint 

bullae small. Carotid circulatory pattern derived (stapedial 
foramen small, no internal squamosal- alisphenoid groove, 
no sphenofrontal foramen). Capsular pro cess distinct in 
adult specimens. Upper incisors gracile and proodont, and 
maxillary toothrow short, 3.8– 4.2 mm.

distribution:  Thomasomys daphne occurs along 
the eastern Andean slopes from southern Peru to north-
ern Bolivia, in montane forests habitats at elevations from 
2,000 to 3,540 m.

selected localit ies  (Map 336): BOLIVIA: La 
Paz, Campamento Piara (CBF 6731), Murillo, Cuticucho 
(CBF 4450), Okara (AMNH 72131), ca. 15 km by road NE 
of Unduavi at old railroad crossing (UMMZ 155879), 30 km 
by road N of Zongo, cement mine (UMMZ 156190). PERU: 
Cusco, Chacarara, Hatunpampa (MUSM 17457), Occo-
bamba Valley, Tocapoqueu (USNM 194902), 32 km NE 
(by road) of Paucartambo, km 112 (MVZ 166705), 90 km 
by road SE of Quillabamba (UMMZ 160749); Puno, 3 mi 
N of Limbani (MVZ 139525), 9 km N of Limbani (MVZ 
171501).

subspecies :  I consider T. daphne to be monotypic 
(but see Remarks).

natural history:  Little is known of the ecol ogy 
or behavior of this species. Specimens in southern Peru 
 were obtained on the ground in the dense understory of 
disturbed cloud forest and among clumps of bunch grasses 
in open areas within that forest formation. Known ecto-
parasites include the fl eas Plocopsylla viracocha and Neo-
typhloceras sp. (Maihuay et al. 1994).

remarks :  S. Anderson (1997) used australis as a sub-
species of T. daphne for Bolivian populations, but Pacheco 
(2003), Voss (2003), and Salazar- Bravo and Yates (2007) 
each treated this taxon as a species. Although I regard T. 
daphne as monotypic, earlier I (Pacheco 2003) acknowl-
edged this taxon was likely composed of at least two spe-
cies, with the southern Peruvian population from the Lim-
bani drainage in Puno department and northern Bolivian 
populations in La Paz department distinguished from topo-
typic samples from the Urubamba drainage in Cusco depart-
ment. Compared with T. daphne, these populations exhibit 
the primitive condition of the carotid circulation (pattern 1, 
sensu Voss 1988), a broader interorbital region, and broader 
incisive foramina, among other features. For these rea-
sons, Pacheco (2003) suggested these populations represent 
and unnamed taxa, informally named Thomasomys sp. 3. 
Salazar- Bravo and Yates (2007) included a Peruvian and a 
Bolivian sample of this taxon (reported as T. daphne) in a 
phyloge ne tic analysis based on mtDNA cytochrome-b gene, 
and found it closely related to T. australis, from which it 
was distinguished by 7.9% of uncorrected percent sequence 
divergence; a hypothesis also supported by Patton’s (1986) 
species- limited allozyme analysis. The morphological phy-

Map 336    Selected localities for Thomasomys daphne (●). Contour line = 
2,000 m.
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cies based on my earlier (Pacheco 2003) side- by- side com-
parisons of available specimens, including type material. 
Thomasomys dispar can be distinguished from T. cine-
reiventer by a combination of characters, including smaller 
size but relatively longer tail, moderately long digit V of the 
pes, rostral tube present, narrow zygomatic plates, small 
optic foramen posterior to M3, palatal medial pro cess 
present, interorbital region with incipient smooth margins, 
and upper incisors orthodont, among other morphologi-
cal features. Although I consider T. dispar as monotypic, 
a more thorough analysis of geographic trends may result 
in additional valid taxa. For example, the series from San 
Agustín, Huila, while generally similar to the type series, 
may prove to be an undescribed species based on the pres-
ence of a derived (pattern 3) carotid circulation, extremely 
large posterior alisphenoid channel, long jugal, and other 
morphological features (V. Pacheco, unpubl. data).

Thomasomys eleusis Thomas, 1926
Peruvian Thomasomys

synonyms:
Thomasomys cinereus: Osgood, 1914b:161; part; not 

H[esperomys]. Rhipidomys cinereus Thomas.

of dIV. Skull moderately long (condyloincisive length 28.9– 
32.4 mm) with relatively long and moderately broad ros-
trum, anteriorly expanded nasals producing distinct ros-
tral tube, and rather straight frontonasal profi le. Braincase 
somewhat oblong and less fl at than that of T. cinereiventer. 
Interorbital region moderately broad, hourglass in shape, 
and typically with smooth margins, rarely marked. Zygo-
matic arches converge anteriorly. Zygomatic plates narrow 
(breadth shorter than length of M1) and slightly sloped 
backward from bottom to top; anterior margins straight. 
Incisive foramina moderately broad, somewhat oval, but 
slightly broader posterior to premaxillomaxillary suture, 
and very short, not extending close to anterior margins 
of M1s. Mesopterygoid fossa comparatively broad with 
subparallel margins and with distinct medial pro cess; 
sphenopalatine vacuities absent or occasionally present 
as slits between presphenoid- basisphenoid suture. Optic 
foramen small and placed posterodorsal to M3. Postgle-
noid foramen smaller than subsquamosal fenestra, and 
placed somewhat ventral to it. Auditory bullae small and 
uninfl ated; bony tubes distinct or poorly distinct. Carotid 
circulatory pattern primitive (stapedial foramen, groove 
on inner surface of squamosal and alisphenoid, and sphe-
nofrontal foramen present). Alisphenoid strut present. 
Maxillary toothrow moderately long (5.2– 5.5 mm); up-
per molars broad, comparatively brachydont, with no 
interpenetration and no crenulation, but with weak la-
bial cingula. Anteromedian fl exus of M1 distinct when 
unworn; anteromedian fl exid of m1 indistinct, even in 
unworn condition. Upper incisors orthodont. On man-
dible, condylar and angular pro cesses level, and capsular 
pro cess absent.

distribution:  Thomasomys dispar occurs in the 
central and eastern Andes of southern Colombia, in mon-
tane forests between 2,130 and 3,310 m.

selected localit ies  (Map 337): COLOMBIA: 
Cauca, Almaguer (AMNH 33768), Coconuco, Parque 
Nacional Puracé, Río Bedón, Versalles, N° Calma 141- M 
(IAvH- M 266), Paletará, PNN Puracé (IAvH- M 1641), 
PNN Puracé, 0.5 km W of Laguna San Rafael (IAvH- M 
3765), Huila, Andalucía (type locality of Thomasomys 
cinereiventer dispar Anthony), San Agustín, Las Bardas 
(FMNH 71377), San Agustín, Las Ovejeras (FMNH 71399), 
San Agustín, Santa Marta (FMNH 71405).

subspecies :  I treat T. dispar as monotypic (but see 
Remarks).

natural history:  Little is known about this spe-
cies, but it is present in subtropical/tropical moist montane 
forests (Gómez- Laverde and Pacheco 2008).

remarks :  Cabrera (1961) maintained dispar An-
thony as a subspecies of T. cinereiventer, as did Musser and 
Carleton (2005). Herein, I treat this taxon as a full spe-

Map 337    Selected localities for Thomasomys dispar (●). Contour line = 
2,000 m.
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selected localit ies  (Map 338): PERU: Amazo-
nas, Chachapoyas, Tambo Jenes, mountains E of Balsas 
(type locality of Thomasomys ischyrus eleusis Thomas), 
San Pedro (AMNH 72101); La Libertad, Piedra Negra, on 
trail from Los Alisos to Parque Nacional Río Abiseo (USNM 
582212); San Martín, Parque Nacional Río Abiseo, Pampa 
de Cuy (Leo and Romo 1992).

subspecies :  Thomasomys eleusis is monotypic.
natural history:  This species has been captured 

in dense humid forest (Osgood 1914b; Thomas 1926e). 
More recent specimens  were found in habitats ranging 
from Puna grassland, bare or shrub rocky places, shrubby 
places bordering streams, or at the border of continuous 
humid montane forests, all within in the Subalpine rain 
páramo or Montane rainforest of the Holdridge system 
(Leo and Romo 1992).

remarks :  Osgood (1914b) apparently had no true 
Thomasomys cinereus at hand to compare when he re-
ported on the series of specimens from the mountain east 
of Balsas, Amazonas department, Peru, as true T. cinereus. 
He probably relied on Thomas’s (1882) original descrip-

Thomasomys ischyrus eleusis Thomas, 1926e:614; type 
locality “Tambo Jenes, 12,000′ [3,658 m],” Amazonas, 
Peru.

Thomasomys eleusis: Musser and Carleton, 1993:749; fi rst 
use of current name combination.
description:  Medium size (head and body length 

126– 140 mm) with long, soft, and dense dorsal fur. Dor-
sal coloration dark gray with slight tinge of brownish on 
sides. Ventral pelage paler gray, with buffy overtone; hairs 
slate colored at base with tips dull whitish or slightly buffy; 
moderately countershaded relative to dorsal pelage. Mysta-
cial vibrissae moderately long, extending slightly beyond pos-
terior margin of pinnae when bent; genal 1 vibrissae absent. 
Tail approximates head and body length (93– 112%), com-
paratively thick, indistinctly bicolored, and lacks terminal 
white tip. Hindfoot moderately long (28– 31 mm); meta-
carpals and digits covered with pure white, shiny hairs; 
gap present between thenar and hypothenar pads; hands 
whitish. Digit I of pes (hallux) moderately long, with claw 
extending close or to interphalangeal joint of dII. Digit V 
of pes also long, with claw extending about half length of 
phalanx 2 of dIV. Skull moderate in size (condyloincisive 
length 28.6– 30.3 mm) with moderately broad rostrum 
that tapers anteriorly. Nasals distinctly projected anteri-
orly but do not develop as rostral tube; long and narrow, 
moderately spatulate, with posterior margins distinctly 
longer than premaxillae. Antorbital bridge positioned 
high (<25% of rostrum). Zygomatic plates moderately 
broad, subequal in length relative to M1, and slightly 
sloped backward. Interorbital region moderately broad 
(molar row partially visible in dorsal view), hourglass 
in shape, and with incipiently square edges. Zygomatic 
arches converge slightly anteriorly. Incisive foramina 
long, with subparallel margins slightly broader at level of 
premaxillomaxillary suture, and extend to between M1 
anterocones. Ethmoturbinals large; optical foramen small 
and placed posterodorsal to M3. Molar- bearing portion 
of maxillae nearly triangular. Mesopterygoid fossa broad, 
with subparallel margins and palatal medial pro cess ab-
sent; roof closed, with sphenopalatine vacuities absent or 
represented only as slits. Auditory bullae small and unin-
fl ated. Carotid circulatory pattern derived (stapedial fo-
ramen small, no internal squamosal- alisphenoid groove, 
no sphenofrontal foramen). Molar rows moderately long 
(5.2– 5.7 mm), individual teeth moderately hypsodont, 
with interpenetrating fl exi and crenulation absent. M1 
with accessory labial root; m1 anteromedian fl exid weak, 
even in unworn teeth. Upper incisors orthodont. Capsular 
pro cess absent.

distribution:  Thomasomys eleusis is limited to 
northern Peru, east of the Río Marañón in the Cordillera 
Oriental, at elevations between 3,050 and 3,660 m.

Map 338    Selected localities for Thomasomys eleusis (●). Contour line = 
2,000 m.
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moderate sized sphenopalatine vacuities. Parapterygoid va-
cuities present. Auditory bullae large and infl ated. Carotid 
circulatory pattern primitive (stapedial foramen, groove on 
inner surface of squamosal and alisphenoid, and spheno-
frontal foramen present). Upper molars moderately hyp-
sodont, with interpenetration of fl exi; anteroloph of M1 
distinct; protofl exus of M2 inconspicuous; hypofl exus of 
M3 distinct; ectolophid of m1 present. Maxillary toothrow 
relatively short, 4.1– 4.6 mm. Upper incisors opisthodont. 
Capsular pro cess absent.

distribution:  Thomasomys emeritus occurs only 
in the Venezuelan Andes, in the departments of Mérida 
and Trujillo, at elevations from 2,090 to 3,550 m.

selected localit ies  (Map 339): VENEZU-
ELA: Mérida, Bosque San Eusebio, 7 km SSE of La Azu-
lita (CVULA 1234), Laguna Brava, Páramo de Mariño, 
CVULA, 2545), Laguna Negra, 5.75 km ESE of Apartade-
ros (USNM 579462), La Montana, 4.1 km SE of Mérida 
(USNM 579457), Montes de Escaguer (type locality of 
Thomasomys laniger emeritus Thomas), Monte Zerpa, 
6 km N of Mérida (CVULA 4918), Paramito, 4 km W of 
Timotes (USNM 374554), Sierra de Mérida (FMNH 
22121), Tabay, 9 km SE of Tabay, Laguna Verde (USNM 
374591); Trujillo, Hacienda Misisi, 15 km E of Trujillo 
(USNM 495477), Macizo de Guaramacal, 9 km ESE of Bo-
conó (CVULA 3342).

subspecies :  Thomasomys emeritus is monotypic.
natural history:  Handley (1976) caught this spe-

cies among lichen and moss- covered boulders and in rock 
slides, in thick, low shrubs on the ground, at the base of 
trees and logs, in trees, and in a  house; most often in rela-
tively dry habitats but frequently in damp places; in cloud 
forest and páramo. All localities are in the Lower Mon-
tane very humid forest, Montane very humid forest, Mon-
tane rainforest, or Subalpine páramo (in the vegetative life 
zones of Ewel and Madriz 1968).

An extensive list of ectoparasites is known from T. 
emeritus, though most with the host species incorrectly 
identifi ed as T. laniger. These include the anopluran louse 
Hoplopleura indiscreta (P. T. Johnson 1972), the ascarid 
mites Teratothrix truncata and both Eutrombicula crice-
tivora and E. webbi (Brennan and Goff 1979) as well as 
Laelaps paulistanensis, Gigantolaelaps canestrinii, and An-
drolaelaps fahrenholzi (Furman 1972) and Odontacarus 
dienteslargus, O. schoenesetosus, O. tuberculohirsutus, 
and O. vergrandi ( J. T. Reed and Brennan 1975), the chig-
ger Hoffmannina reedi (Brennan 1972), the ticks Ixodes 
jonesae (Kohls et al. 1969) and Ixodes sp. (E. K. Jones 
et al. 1972), and the fl eas Cleopsylla monticola, Ctenidio-
somus perplexus, Neotyphloceras rosenbergi, Pleochaetis 
smiti, Plocopsylla ulysses, and Sphinctopsilla tolmera (Tip-
ton and Machado- Allison 1972).

tion of T. cinereus and on the geo graph i cal proximity of 
its type locality. Later, however, Thomas (1926e) compared 
the Balsas series with the holotype of T. cinereus, docu-
mented their distinction, and allied T. eleusis to ischyrus 
rather than to cinereus based on the general “champagne- 
bottle” outline of their skulls. Pacheco (2003) reported on 
external, cranial, dental, and soft morphological characters 
of this species and confi rmed that T. eleusis is a species dis-
tinct from both T. cinereus and T. ischyrus. In addition, T. 
eleusis was found near the base of a clade that included T. 
incanus and allies in a phylogeny based on morphological 
attributes (Pacheco 2003). This clade is informally called 
 here the “incanus” group. Leo and Romo (1992) reported 
this species from Parque Nacional Río Abiseo, San Mar-
tín department, under the name of T. ischyrus eleusis. The 
karyotype is unknown.

Thomasomys emeritus Thomas, 1916
Venezuelan Thomasomys

synonyms:
Thomasomys laniger emeritus Thomas, 1916j:479; type lo-

cality “Montes de Escaguer, alt. 2500 m,” Mérida, Ven-
ezuela.

Thomasomys laniger: P. T. Johnson, 1972:22; part; not 
Oryzomys laniger Thomas.
description:  Medium size (head and body length 

104– 120 mm) with long, soft, and fl uffy dorsal fur. Dor-
sal coloration similar to that of T. laniger, but with more 
brownish tone, especially on head, and more rufous sides. 
Ventral pelage dull orangish, not contrasting with sides. 
Mystacial vibrissae very long, extending distinctly beyond 
posterior margin of pinnae when bent; genal 1 vibrissae 
absent. Postauricular patches whitish but not very con-
spicuous. Tail slightly shorter to slightly longer than head 
and body (92– 120%), slender, fi nely haired, monocolored, 
and without terminal white tip. Hindfoot relatively short 
(23– 25 mm), metacarpals and digits whitish, and gap pres-
ent between thenar and hypothenar pads. Digit I of pes 
(hallux) of moderate length, with claw not extending more 
than about half length of phalanx 1 of dII. Digit V of pes 
long, with claw extending about half length of phalanx 2 
of dIV. Skull relatively small (condyloincisive length 24.7– 
26.1 mm); braincase rounded; rostrum long and narrow; 
interorbital region moderately broad, hourglass in shape, 
with round margins. Zygomatic plates moderately broad, 
subequal to length of M1, and sloped backward from bot-
tom to top. Zygomatic arches moderately convergent an-
teriorly. Incisive foramina of moderate length, extending 
to or only near to anterior margins of M1s; sides paral-
lel to slightly contracted anteriorly. Mesopterygoid fossa 
more expanded anteriorly and contracted posteriorly; me-
dial pro cess small or absent; and roof usually perforated by 
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pothesis that T. emeritus is a valid species, distinct from T. 
laniger.

Pacheco (2003) presented a phylogeny based on mor-
phological characters where T. laniger belonged to the 
clade “cinereus” group. Thomas (1916j)  stated the type 
specimen of emeritus (BM 5.1.1.4) is a young adult male; 
however, my own examination of the type confi rmed the 
specimen is a young adult female, with a long prepuce (typ-
ical of many Thomasomys) and six mammae.

Thomasomys erro Anthony, 1926
Wandering Thomasomys

synonyms:
Thomasomys erro Anthony, 1926b:5; type locality “upper 

slopes of Mt. Sumaco, exact altitude unknown, but prob-
ably 8000– 9000 feet [approx. 2,438– 2,743 m] at head 
of the Rio Suno [= Río Suno], a tributary of the Rio Napo 
[= Río Napo],” Napo, Ec ua dor.

Thomasomys cinereiventer erro: Cabrera, 1961:427; name 
combination.
description:  Relatively large (adult head and body 

120– 130 mm) with long, soft, and lax dorsal fur. Dorsal 
pelage coloration grayish brown, paler on sides; ventral 
pelage washed with cream- buff, not countershaded rela-
tive to dorsal pelage. Mystacial vibrissae moderately long, 
extending slightly beyond posterior margin of pinnae 
when bent; genal 1 vibrissae absent. Tail long (130% to 
139% of head and body length), thinly haired, uniformly 
brown in color, and terminates with 10– 20 mm whitish 
tip extending as thin tuft of hairs. Hindfoot moderately 
long (30– 32 mm), metacarpals similar in color to dorsum 
but paler, digits and ungual tuft of bristles whitish, and 
gap present between thenar and hypothenar pads. Ven-
tral base of manual claw keeled. Digit I of pes (hallux) 
short, with fi rst phalanx not extending beyond metatarsal 
of digit II and claw no more than about half the length 
of p1 of digit II. Digit V of pes moderately long, with 
claw extending to, but not beyond, fi rst interphalangeal 
joint of digit IV. Skull moderately long (condyloincisive 
length 27.2– 28.4 mm) and slender, with distinct rostral 
tube. Braincase infl ated, rather globose in shape. Inter-
orbital region broad, hourglass in shape, with rounded 
margins. Zygomatic plates narrow, shorter than length of 
M1, with anterior margin straight and vertical. Optical 
foramen small and placed posterior to M3. Incisive fo-
ramina oval, large, more contracted at anterior margins, 
but short, not reaching anterior margins of M1s. Mesop-
terygoid fossa broad, slightly expanded anteriorly, fol-
lowed by subparallel margins posteriorly; medial pro cess 
absent; and roof closed, or perforated by narrow slits on 
both sides of presphenoid- basisphenoid suture. Auditory 
bullae moderately infl ated, bony tubes short. Postglenoid 

remarks :  Thomas (1916j)  thought that emeritus was 
larger than true laniger, but he had only the type speci-
mens for comparisons. My unpublished comparisons (12 
specimens of T. laniger versus fi ve of T. emeritus, all the 
same “age” based on tooth wear) indicate that both spe-
cies are rather similar in most external and cranial mea-
sure ments. Although T. laniger is slightly larger than T. 
emeritus in most variables, the difference between the two 
species is more obvious in condyloincisive length (average 
of 26.1 mm versus 25.2 mm), diastema length (average of 
7.96 mm versus 7.46 mm), and least interorbital breadth 
(average of 4.86 mm versus 4.55 mm). Furthermore, the 
dorsal color of T. emeritus is more brownish, its under-
surface more orangish, the dorsal surface of hindfoot light 
brown, rostrum relatively longer and narrow, the mesop-
terygoid fossa wider anteriorly (lyre- shaped), the incisive 
foramina are less open, and upper incisors are opistho-
dont. Aguilera et al. (2000) reported the karyotype of T. 
emeritus (reported as T. laniger) as 2n = 42, FN = 40, with 
an X metacentric and a Y acrocentric chromosomes. This 
complement is distinct from the karyotypic formula of T. 
laniger proper, reported as 2n = 40, FN = 40, with an X 
chromosome metacentric or submetacentric and a Y acro-
centric chromosome (Gómez- Laverde et al. 1997). These 
morphological and karyotypic differences support the hy-

Map 339    Selected localities for Thomasomys emeritus (●). Contour line = 
2,000 m.
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Thomasomys fumeus Anthony, 1924
Smoky Thomasomys

synonyms:
Thomasomys rhoadsi fumeus Anthony, 1924b:6; type lo-

cality “Hacienda San Francisco, east of Ambato, [Tun-
gurahua,] central Ec ua dor, elevation about 8000 feet 
[2,438 m].”

T[homasomys]. fumeus: Tirira, 2007:196; fi rst use of current 
name combination.
description:  Relatively small to medium sized (head 

and body length 101– 125 mm) with long and soft dorsal 
fur. Dorsal coloration mixture of dusky neutral gray and 
pale neutral gray, darkest along back. Ventral color pale 
neutral gray, not countershaded with dorsal pelage. Mys-
tacial vibrissae moderately long, extending slightly beyond 
posterior margin of pinnae when bent; genal 1 vibrissae ab-
sent. Tail short (76– 116% of head and body length), com-
paratively thick and thinly haired, annular rings conspicu-
ous, uniformly colored, and without terminal white tip. 
Hindfoot short (24– 27 mm), with metatarsals light brown 
washed with white hairs. Digit I of pes (hallux) short, fi rst 
phalanx does not extend beyond metatarsal of dII and its 
claw extends no more than about half length of phalanx 
1 of dII. Digit V of pes long, with claw extending about 
half length of phalanx 2 of dIV. Skull comparatively short 
(condyloincisive length, 26.5– 27.6 mm) with moderately 
broad rostrum, and anteriorly expanded nasals that taper 
posteriorly and extend beyond premaxillae. Interorbital re-
gion moderately broad, hourglass in shape, with rounded 
margins. Zygomatic plates narrow, breadth shorter than 

foramen very small. Carotid circulatory pattern primitive 
(stapedial foramen, groove on inner surface of squamosal 
and alisphenoid, and sphenofrontal foramen are present). 
Upper molars moderately hypsodont, with no interpen-
etration of fl exi. Maxillary toothrow moderately long, 
4.5– 4.8 mm. Upper incisors orthodont. M1 withaccessory 
labial root; M3 comparatively small; m1 with indistinct 
anteromedian fl exid. Capsular pro cess absent. Stomach 
unilocular with reduced glandular epithelium, and with 
lesser curvature usually lined with cornifi ed squamous 
epithelium.

distribution:  Thomasomys erro is known from 
the Cordillera Oriental of north- central Ec ua dor, across an 
elevational range from about 1,900 to 3,600 m.

selected localit ies  (Map 340): EC UA DOR: 
Napo, Cosanga, Río Aliso (EPN 902741), 9 km E of Papal-
lacta (UMMZ 127133), 6.2 km W of Papallacta (UMMZ 
155711), Volcán Sumaco (type locality of Thomasomys 
erro Anthony).

subspecies :  Thomasomys erro is monotypic.
natural history:  Individuals have been captured in 

dense secondary vegetation, in subalpine rainforest and upper 
montane rainforest, on the ground, in runways through wet 
leaf litter and mossy debris, beneath mossy logs, branches, or 
roots, and inside the trunk of a hollow tree (Voss 2003). Voss 
(2003) only collected specimens at elevations ranging from 
2,830 to 3,570 m, but T. E. Lee et al. (2006) reported the 
species from 1,900 m. Schramm and Lewis (1987) described 
Plocopsylla nungui as a new species of fl ea from specimens of 
T. erro from near Papallacta, Napo. Timm and Price (1985) 
reported the mallophagan Cummingsia inopinata, also on 
specimens from Papallacta, Napo.

remarks :  Thomasomys erro was described on p. 5 in 
Anthony (1926b), not on p. 3 as given by Cabrera (1961) 
and Musser and Carleton (2005). Anthony (1926b) con-
sidered T. erro to be a highly distinctive species that was 
possibly derived from T. cinereiventer, a decision fol-
lowed by Gyldenstolpe (1932) and Ellerman (1941) but 
not Cabrera (1961), who formalized the latter opinion as 
the trinomial T. cinereiventer erro. Musser and Carleton 
(1993) followed Cabrera’s synonymy, but Tirira (1999) 
listed erro as a distinct species. Voss (2003) reported new 
rec ords of T. erro from Papallacta, Napo province, enu-
merating morphological traits that clearly discriminated 
T. cinereiventer and T. erro as valid species. He also 
pointed out some differences between the Papallacta se-
ries and the type specimen from Volcán Sumaco, but with 
the exception of two dental mea sure ments, judged these 
specimens to represent the same species. The phyloge ne-
tic position of T. erro is still unclear because the species 
shares characteristics with both Thomasomys and Aepeo-
mys (Pacheco 2003).

Map 340    Selected localities for Thomasomys erro (●). Contour line = 2,000 m.
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specimens]) reveals little or no overlaps in the following 
variables: head and body length (101– 125 mm versus 118– 
153 mm), hindfoot (24– 27 mm versus 27– 31 mm), greatest 
length of skull (29.05– 29.87 mm versus 30.85– 33.69 mm), 
condyloincisive length (26.48– 27.56 mm versus 28.83– 
31.05 mm), condylomolar length (17.22– 18.10 mm ver-
sus 18.57– 19.62 mm), length of nasals (11.25– 12.87 mm 
versus 12.82– 14.68 mm), length of maxillary toothrow 
(4.56– 4.95 mm versus 5.07– 5.59 mm), breadth of rostrum 
(4.65– 5.06 mm versus 5.51– 6.24 mm), breadth of palatal 
bridge (3.27– 3.59 mm versus 3.62– 4.40 mm), breadth of 
nasals (3.19– 3.44 mm versus 3.46– 3.98 mm), and breadth 
of zygomatic plate (1.83– 2.22 mm versus 2.16– 2.65 mm), 
respectively.

T. E. Lee et al. (2008) reported T. fumeus from Volcán 
Sumaco; however, I consider this record doubtful and sug-
gest that their series more likely corresponds to T. vulcani 
proper. These authors reported that the external mea sure-
ments are generally indicative of smaller size, but most of 
the variables either overlap the dimensions of T. vulcani or 
likely represent those of juvenile specimens that, by their 
inclusion, give the impression of overall small specimens. 
The Volcán Sumaco specimens should be reexamined and 
compared carefully with the type series of both T. fumeus 
and T. vulcani.

Pacheco (2003) found T. fumeus related to Thomasomys 
sp. 10, an undescribed species from Piura, Perú, followed 
by T. vulcani, in a cladistic analysis based on morphologi-
cal characters, a general hypothesis in line with Anthony 

length of M1 and with anterior margins nearly straight and 
vertical. Zygomatic arches moderately convergent anteri-
orly. Incisive foramina widely open, with contracted ante-
rior and posterior margins, and moderately long, reaching 
to anterior margins of M1s. Mesopterygoid fossa broad, 
wider anteriorly and convergent posteriorly; medial pro-
cess absent. Auditory bullae small and uninfl ated. Postgle-
noid foramen and subsquamosal fenestra subequal in size. 
Carotid circulatory pattern primitive (stapedial foramen, 
groove on inner surface of squamosal and alisphenoid, and 
sphenofrontal foramen present). Upper incisors orthodont. 
Maxillary toothrow moderately long, 4.6– 5.0 mm. Upper 
molars moderately hypsodont, with no interpenetration of 
fl exi. M1 with distinct anteroloph; anteromedian fl exid of 
m1 absent or weak; M3 relatively large and with distinct 
hypofl exus. Capsular pro cess absent.

distribution:  Thomasomys fumeus is endemic the 
Cordillera Oriental of Ec ua dor; it is known only from the 
type locality.

selected localit ies  (Map 341): EC UA DOR: 
Tungurahua, San Francisco, E of Ambato (type locality of 
Thomasomys rhoadsi fumeus Anthony).

subspecies :  Thomasomys fumeus is monotypic.
natural history:  Nothing is known about the 

natural history of this species.
remarks :  Anthony (1924b) distinguished the Tungu-

rahua series from typical rhoadsi Stone (herein regarded as 
a synonym of T. vulcani; see that account), but used the tri-
nomial combination to imply a relationship with rhoadsi. 
This decision was followed in recent synopses (e.g., Musser 
and Carleton 2005). At present, no revision or other stud-
ies of this taxon have been completed, although Voss 
(2003) recognized that T. rhoadsi fumeus was substantially 
smaller than typical rhoadsi and differed from it in qualita-
tive external and cranial characters, as noted originally by 
Anthony (1924b). Pacheco (2003) was fi rst to recognize 
fumeus as a valid species. Later, Tirira (2007), and based 
on a personal communication from me, also listed the spe-
cies as valid, a decision followed by T. E. Lee et al. (2008). 
However, formal support for species distinction has yet to 
be established.

Herein, I argue that T. fumeus is a valid species, one 
distinct from T. vulcani, based on the following attributes: 
size generally smaller, hallux smaller, zygomatic plates nar-
rower, anterior margin of zygomatic plates nearly straight, 
postglenoid foramen and subsquamosal fenestra subequal 
in size, M1 anteroloph distinct, and M3 hypofl exus distinct. 
In addition, several mensural attributes differ in size. For ex-
ample, comparison of nine adult T. fumeus (Tungurahua, 
AMNH specimens) versus 21 adult T. vulcani (18 from 
Pichincha department [AMNH, FMNH, USNM, UMMZ 
specimens] and three from Napo department [FMNH 

Map 341    Single known locality for Thomasomys fumeus (●). Contour line = 
2,000 m.
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short (3.8– 4.0 mm). Molars small and brachydont, with-
out interpenetration of fl exi but with distinct crenulation. 
M1 with distinct anteromedian fl exus and accessory labial 
root; anteromedian fl exid of m1 weak, even in unworn 
molars. Upper incisors slightly opisthodont. Capsular pro-
cess absent.

distribution:  Thomasomys gracilis is known only 
from the montane forest or Yungas of southeastern Peru, 
across an elevational range from 2,774 to 4,270 m.

selected localit ies  (Map 342): PERU: Cusco, 
Cordillera del Vilcabamba (MUSM 13067), Idma road 
(AMNH 95207), Lucma, Cosireni pass, Chirapata (USNM 
194813), Machu Picchu, above timberline, Runcaraccay 
ruins (Thomas 1917g), Occobamba valley, Tocapoqueu 
(USNM 194807), 90 km by road SE of Quillabamba (M. F. 
Smith and Patton 1999).

subspecies :  I treat T. gracilis as monotypic (but see 
Remarks).

natural history:  Nothing has been published 
on the natural history of T. gracilis. The following comes 
from the fi eld notes of J. L. Patton (MVZ archives): the 
habitat where the species was collected varied from very 
wet bunch grass on gently sloping ground to steep slopes 
dominated by melastome shrubs and ferns, with a dense 
understory of grasses, to elfi n forest patches composed of 
bamboo thickets and large, moss and epiphyte covered 
trees. Runways  were everywhere, particularly along the 
base of logs, through tree root systems, and even cours-
ing through the thick moss growing on tree branches. All 
of the specimens collected (eight)  were trapped on the 
ground, most in the patches of elfi n forest, but two  were 
taken on a steep slope covered by dense melastomaceous 
shrubs and ferns. Two males had scrotal testes (t = 7 or 
8 mm, SV = 9– 10 mm), two others had very small, nonscro-
tal testes (3 mm); two females  were postlactating. All speci-
mens  were caught between 22 and 25 May, 1984, after the 
local rainy season.

remarks :  Thomasomys gracilis was recognized as a 
monotypic species (Gyldenstolpe 1932; Ellerman 1941) 
until it was considered to include cinnameus and hud-
soni as subspecies or referred synonyms (Cabrera 1961; 
Musser and Carleton 1993; respectively), hypotheses that 
extended the distribution of T. gracilis to Ec ua dor (Bar-
nett 1999; Eisenberg and Redford 1999). However, these 
taxa  were reinstated as species by Voss (2003) and in de-
pen dently by Pacheco (2003) on morphological grounds, 
a decision subsequently supported by Salazar- Bravo and 
Yates (2007) based on mtDNA sequences. Thus, the dis-
tribution of T. gracilis remains restricted to southern Peru. 
However, the proper identifi cation of specimens assigned 
to T. gracilis from the Cajas Plateau, Ec ua dor by Bar-
nett (1999), and allegedly sympatric with T. cinnameus, 

(1924b). However, a phylogeny based on sequences of 
the mtDNA cytochrome-b gene disagreed with the mor-
phological results, placing T. fumeus as allied to T. aureus 
and Thomasomys sp. (Salazar- Bravo and Yates 2007). Al-
though it is very unlikely that T. fumeus is actually more 
closely related to T. aureus than to T. vulcani, given the 
number of trenchant morphological differences that differ-
entiate members of the “cinereus” and “aureus” groups, 
more expansive studies are needed to resolve this issue.

Thomasomys gracilis Thomas, 1917
Gracile Thomasomys

synonyms:
Thomasomys gracilis Thomas, 1917g:2; type locality 

“Matchu [sic] Picchu, 12,000 feet [3,658 m],” Cusco, 
Peru.

Thomasomys gracilis gracilis: Cabrera, 1961:429; name com-
bination.
description:  Small (head and body length 83– 

101 mm) with soft, dense, and comparatively long dorsal 
fur (average length, 11 mm). Dorsal coloration dark gray-
ish buff or clay, with undefi ned dark region along midline 
over rump. Ventral color soiled grayish buff with hairs slaty 
basally, and not sharply contrasting with dorsal color. Ears 
comparatively large (15– 18 mm), blackish, and contrast 
with head color. Mystacial vibrissae moderately long, ex-
tending backward slightly beyond pinnae when bent; genal 
1 vibrissae present. Tail long, moderately or distinctly lon-
ger than head and body (119– 142%), incipiently bicolored 
but overall blackish brown and uniform, with tip some-
times white. Hindfoot relatively short (22– 23 mm), with 
dark brown metatarsal patch, with edges and digits lighter. 
No gap between thenar and hypothenar pads. Hallux long, 
extending to interphalangeal joint of dII. Digit V of pes 
very long, with claw extending to base of claw of dIV. Skull 
short (condyloincisive length 22.4– 23.6 mm), with nar-
row and relatively short rostrum, and rounded braincase 
with large parietals. Interorbital region narrow and with 
squared edges. Zygomatic plates narrow, subequal to M1, 
and vertical. Zygomatic arches very slightly fl ared later-
ally and parallel oriented forward. Incisive foramina well 
open and widest anteriorly, at or near premaxillomaxillary 
suture, and extend posteriorly to slightly between M1 an-
terocones. Mesopterygoid fossa comparatively broad, con-
verging posteriorly and without medial pro cess; roof per-
forated by medium- size sphenopalatine vacuities on each 
side of presphenoid- basisphenoid suture. Auditory bullae 
comparatively large and rather infl ated. Subsquamosal fe-
nestra widely open and larger than postglenoid foramen. 
Carotid circulatory pattern primitive (stapedial foramen, 
groove on inner surface of squamosal and alisphenoid, 
and sphenofrontal foramen present). Maxillary toothrow 
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Thomasomys hudsoni Anthony, 1923
Hudson’s Thomasomys

synonyms:
Thomasomys hudsoni Anthony, 1923b:3; type locality 

“Bestion [= Bestión], Provincia del Azuay, 10,100 feet 
[3,078 m], Ec ua dor.”

Thomasomys gracilis hudsoni: Cabrera, 1961:429; name 
combination.
description:  Known only by holotype; apparently 

small species (head and body length 93 mm) with relatively 
long tail (129% of head and body length). Dorsal pel-
age grayish brown, between Dresden brown and mummy 
brown, darker along dorsal area. Fur long and soft. Under-
surface grayish buffy, and not countershaded relative to 
dorsum. Mystacial vibrissae moderately long, extending 
slightly beyond posterior margin of pinnae when bent; ge-
nal 1 vibrissae absent. Hindfeet short (23 mm), metatarsals 
light brown, and gap present between thenar and hypothe-
nar pads. Hallux moderate in length, with claw not extend-
ing more than about half length of phalanx 1 of dII. Digit 
V of pes is very long, with claw extending to base of claw 
of dIV. Tail long, slender, clothed in short hairs, uniformly 
colored brown, and without terminal white tip. Skull com-
paratively small (condyloincisive length 22 mm); braincase 
rounded and infl ated; narrow rostrum peculiarly extended 
beyond incisors as fl aring bony tube with concave (rather 
than convex) dorsal profi le. Interorbital region moderately 
broad, hourglass in shape, with smooth edges. Zygomatic 
plates narrow and vertical, breadth shorter than length of 
M1. Incisive foramina narrow, although wider anteriorly 
(near premaxillomaxillary suture), and extending backward 
quite near anterior margins of M1s. Mesopterygoid fossa 
broad, anteriorly expanded, and posteriorly convergent; 
palatal medial pro cess absent; roof closed, as sphenopala-
tine vacuities absent. Carotid circulatory pattern primitive 
(stapedial foramen, groove on inner surface of squamosal 
and alisphenoid, and sphenofrontal foramen present). Au-
ditory bullae larger and more infl ated than those of T. cin-
nameus but smaller and less infl ated than those of T. gracilis 
(Voss 2003). Upper incisors orthodont. M1 with distinct 
anteroloph, anteromedian fl exus, and anterofl exus distinct; 
M2 with indistinct protofl exus; M3 with indistinct meso-
loph and hypofl exus. Anteromedian fl exid of m1 distinct. 
Upper molar row small (3.5 mm). Capsular pro cess absent.

distribution:  Thomasomys hudsoni is known only 
from its type locality in southern Ec ua dor.

selected localit ies  (Map 343): EC UA DOR: 
Azuay, Bestión (type locality of Thomasomys hudsoni 
Anthony).

subspecies :  Thomasomys hudsoni is monotypic.
natural history:  The type specimen was collected 

almost at the upper limit of forest where the habitat com-

remains unclear. These may turn out to be T. cinnameus 
or an unknown taxon, but are not T. gracilis as under-
stood herein (see the account of T. hudsoni for additional 
comments).

Reports of T. gracilis from Tres Cruces, Paucartambo, 
Cusco department, or Río Pilcopata, Cusco department 
(Patton et al. 1990; Pacheco et al. 1993), are erroneous (V. 
Pacheco, unpubl. data). Both reports  were based on one 
specimen (MVZ 115645), determined herein as T. oreas. 
Thomasomys gracilis is thus absent from the upper parts of 
the Manu Biosphere Reserve (see also Solari et al. 2006). 
Furthermore, the single known specimen from the Cordil-
lera Vilcabamba, Cusco department (Emmons et al. 2001), 
is provisionally referred to T. gracilis, although it is a little 
smaller and differs slightly in skull morphology than more 
typical specimens.

Thomas (1920h) postulated that T. gracilis was allied to 
T. baeops but also similar to a miniature T. notatus. To the 
contrary, Patton (1987), based on electrophoresis of 24 loci, 
found T. gracilis related to T. oreas as compared to other 
species of Thomasomys from southeastern Peru. Pacheco 
(2003) provided a phylogeny based on external, cranial, 
dental, and soft morphology that supported a relationship 
between T. gracilis and T. oreas. This hypothesis, however, 
was not supported by a molecular phylogeny based on 
mtDNA cytochrome-b gene sequences (Salazar- Bravo and 
Yates 2007), but resolution was likely limited by their small 
taxonomic sampling. The karyotype is unknown.

Map 342    Selected localities for Thomasomys gracilis (●). Contour line = 
2,000 m.
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Museum, London (BM). Barnett has reidentifi ed some “T. 
gracilis” as either T. cinnameus or T. baeops (P. Jenkins, 
pers. comm.).

The phyloge ne tic relationships of this species remain 
unclear. Pacheco’s (2003) cladistic analysis of morphologi-
cal characters and my unpublished data refuted a relation-
ship with T. gracilis, placing T. hudsoni with T. niveipes, 
T. paramorum, and other species allied to T. cinereus. The 
karyotype is unknown.

Thomasomys hylophilus Osgood, 1912
Woodland Thomasomys

synonym:
Thomasomys hylophilus Osgood, 1912:50; type locality “Par-

amo de Tama [= Páramo de Tamá], head of Rio Tachira 
[= Río Táchira], Santander [= Norte de Santander], 
Colombia.”
description:  Medium sized (head and body length 

107– 126 mm) with long tail (124– 155 mm, 104% to 
145% of head and body length) and relatively small ears 
(17– 20 mm). Dorsal pelage colored tawny olive mixed 
with blackish, sometimes more blackish along middle of 
back; sides and face wood brown to tawny olive; under 
parts cinnamon, their hairs slate colored at base. Forefeet 
silvery gray, forelimbs blackish, and tail uniformly black-
ish except for white tip. Mystacial vibrissae moderately 
long, extending slightly beyond posterior margin of pin-
nae when bent; genal 1 vibrissae absent. Hindfoot small to 
medium in length (24.5– 28 mm), whitish drab above with 
digits white. Skull of moderate size (condyloincisive length 
26.4– 28.4 mm); braincase large and oblong; rostrum com-
paratively long and narrow; frontonasal profi le straight. 
Zygomatic plates moderately broad, subequal to length of 
M1, and vertical. Incisive foramina long and relatively nar-
row, extending to anterior margins of M1s or quite close to 
them. Interorbital region moderately broad, hourglass in 
shape, with slightly square posterior margins. Mesoptery-
goid fossa broad with sides subparallel; roof closed. Zy-
gomatic arches converge anteriorly. Auditory bullae fl ask- 
shaped and moderately infl ated, although not as much as 
in T. laniger; bony tubes short and broad; stapedial spine 
small. Postglenoid foramen and subsquamosal fenestra 
elongated and subequal in size, latter posteriorly placed. 
Alisphenoid strut separates buccinator- masticatory and 
accessory oval foramina present. Ethmoturbinals of mod-
erate size. Posterior opening of alisphenoid canal of nor-
mal size. Carotid circulatory pattern primitive (stapedial 
foramen, squamosal alisphenoid groove, and sphenofron-
tal foramen present). Upper incisors orthodont, long, and 
moderately broad. Molars relatively hypsodont but lack 
well- developed cingula and stylar cusps. Anteroloph and 
mesolophs of M1 and M2 comparatively well  developed; 

prises rolling grassy meadows with scrub trees on some of 
the ridges and with thickets of brush on some of the slopes 
(Anthony 1923b).

remarks :  Thomasomys hudsoni was recognized as a 
valid species (Gyldenstolpe 1932; Ellerman 1941), until Ca-
brera (1961) relegated it to a subspecies of T. gracilis, likely 
relying on Anthony’s (1923b) argument that T. hudsoni 
and T. gracilis  were closely related. Musser and Carleton 
(1993) followed Cabrera’s decision. Recently, Voss (2003) 
contrasted T. hudsoni with T. cinnameus and T. gracilis 
and returned it to species rank. In de pen dently, Pacheco 
(2003) also considered T. hudsoni a full species following 
comparisons with its congeners.

Although T. hudsoni is known only from the type speci-
men, it is possible that some specimens collected in Cajas 
National Park, Azuay (Barnett 1999), and reported as T. 
gracilis are indeed this species. Clearly, Barnett did not 
confuse his T. gracilis with the other small species from 
this region T. cinnameus, as he recorded the two in sym-
patry. Unfortunately, Barnett (1999) gave little information 
regarding his specimens beyond providing head and body 
lengths and mass for two adult female specimens (103 mm, 
41 g [BM 82.818] and 86 mm, 16.25 g [BM 84.339]) and 
several grayish juveniles (head and body length 64 to 
100 mm (mean 83.1 mm). These mea sure ments and the 
grayish coloration are coincident with the head and body 
length 93 mm and grayish brown of the type specimen of T. 
hudsoni. This issue might be resolved after a close exami-
nation of Barnett’s vouchers  housed in the Natural History 

Map 343    Single known locality for Thomasomys hudsoni (●). Contour line = 
2,000 m.



652 Mammals of South America

margin usually blunt; anterior margin of the nasals also 
exhibits a distinct notch at the midline. These differences 
might suggest the presence of an unnamed taxon that mer-
its further investigation. Hooper and Musser (1964:Fig. 6) 
described and illustrated the glans penis of one specimen of 
T. hylophilus (FMNH 92555), but reported as T. laniger. 
Voss (2003) compared the morphology of this species with 
T. ucucha. The karyotype of T. hylophilus is unknown.

Thomasomys incanus (Thomas, 1894)
Inca Thomasomys

synonyms:
Oryzomys incanus Thomas, 1894b:350; type locality “Val-

ley of Vitoc [= Río Tulumayo]” Junín, Peru.
Thomasomys incanus: E.- L. Trouessart, 1897:409; fi rst use 

of current name combination.
Inomys incanus: Thomas, 1917d:197; name combination.
Thomasomys fraternus Thomas, 1927f:602; type locality 

“Alcas, 25 miles N.E. of Cerro, Junin,” Pasco, Peru.
Thomasomys incanus incanus: Ellerman, 1941:370; name 

combination.
Thomasomys incanus fraternus: Ellerman, 1941:370; name 

combination.
description:  Medium size (adult head and body 

length 111– 134 mm) with relatively short tail (92– 110% 

anteromedian fl exus in M1 distinct; M3 with distinct hy-
pofl exus; anteromedian fl exid in m1 distinct. Maxillary 
toothrow moderately long, ranging from 4.6– 5.0 mm. 
Capsular pro cess either absent or present as an inconspicu-
ous bony ridge.

distribution:  Thomasomys hylophilus is known 
from the Cordillera Oriental, in eastern Colombia, and the 
Cordillera de Mérida, in western Venezuela.

selected localit ies  (Map 344): COLOM-
BIA: Boyacá, East Andes, E side, Hacienda La Primavera 
(FMNH 92553); Santander, Mpio. Tona, Vda. Guarum-
ales, Finca el Pajal (ICN 16680). VENEZUELA: Táchira, 
Buena Vista (UMMZ 156382), Buena Vista, 41 km SW of 
San Cristobal, near Páramo de Tamá (USNM 442306), 
Páramo de Tamá (CVULA 850).

subspecies :  Thomasomys hylophilus is monotypic.
natural history:  The species was found in dense 

forests on the upper slopes of the páramo living among the 
innumerable galleries naturally formed under mossy roots, 
logs, and debris (Osgood 1912). Individuals are nocturnal, 
terrestrial to scansorial, solitary, and omnivorous. Handley 
(1976) described details where specimens  were captured, 
including at the bases of trees and among tree roots, often 
in bamboo thickets, beside and under mossy rotting logs, 
in thick growths of shrubs and tree ferns, on mossy tree 
limbs, in litter on stream banks, and under tangled vines, 
near streams and in other damp places, most often in cloud 
forest, but also in clearings used for pasture and crops, in 
evergreen forest, all within the Lower Montane very humid 
forest (vegetative life zone of Ewel and Madriz 1968). Indi-
viduals feed on seeds and fruits (O. J. Linares 1998).

Known ectoparasites include the acarid mites Crotiscus 
danae (Brennan and Goff 1978) and Eutrombicula goeldii, 
E. lukoschusi, E. tachirae, and E. webbi (Brennan and Reed 
1974a); the laelapid mite Hymenolaelaps princeps (Furman 
1972); the chiggers Peltoculus bobbiannae (Brennan 1972) 
and Aitkenius senticosus, Odontacarus comosus, and O. 
dienteslargus (Brennan and Reed 1975); the tick Ixodes sp. 
(E. K. Jones et al. 1972); and the fl eas Cleopsylla monti-
cola, Ctenidiosomus perplexus, Neotyphloceras rosenbergi, 
Pleochaetis apollinaris, Plocopsylla ulysses, and Sphinctop-
silla tolmera (Tipton and Machado- Allison 1972).

remarks :  Little is known about intraspecifi c varia-
tion within T. hylophilus. Pacheco’s (2003) morphological 
assessment revealed some degree of character polymor-
phism, in par tic u lar the Boyacá sample that differed in 
some attributes from the Páramo de Tamá samples. These 
Boyacá specimens are overall darker, with an undefi ned 
dorsal band, and are also darker ventrally, with less trace 
of brownish; the hindfoot lacks a gap between the thenar 
and hypothenar pads; nasals are narrower, their sides more 
parallel and less expanded anteriorly, and their posterior 

Map 344    Selected localities for Thomasomys hylophilus (●). Contour line = 
2,000 m.
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15 mi NE of Huánuco (FMNH 23734); Junín, Marayn-
ioc, 45 mi. NE of Tarma (MCZ 38537), Tarma, Tiambra 
(MUSM 22014), Vitoc valley (type locality of Oryzomys 
incanus Thomas); La Libertad, Mashua, E of Tayabamba, 
on trail to Ongón (LSUMZ 24809); Pasco, Estación Bi-
ológica de San Alberto (MUSM 11482), Millpo, E Tambo 
de Vacas on Pozuzo- Chaglla trail (LSUMZ 29169); San 
Martín, Las Papayas, ca. 5 km W of Pajaten ruins (LSUMZ 
27300), Laurel (MUSM 24401), P.N. Río Abiseo, Pampa 
de Cuy (MUSM 8003).

subspecies :  I consider T. incanus to be monotypic 
(but see Remarks).

natural history:  Thomas (1927f) mentioned that 
specimens  were collected under rocks in scrub vegetation. 
Other individuals from Pasco and Huánuco  were collected 
in dense humid forests, near streams; those from San Mar-
tín  were collected in páramo vegetation, under rocks in 
grassland or scrub vegetation, in fragmented or continuous 
forest, and near streams either on riverine vegetation or on 
sandy banks (Leo and Romo 1992).

remarks :  Thomasomys incanus is the type species of 
Inomys Thomas, a taxon recognized as valid by Gylden-
stolpe (1932) but not Osgood (1933a), who found no di-
agnostic character to justify the generic- group name. Ino-
mys has thus been listed as a synonym of Thomasomys in 
the more recent literature (Ellerman 1941; Cabrera 1961; 
Musser and Carleton 1993, 2005). However, Pacheco 
(2003) recovered a clade that included T. incanus, T. is-
chyrus, T. kalinowskii, T. ladewi, and other species with the 
derived carotid circulatory pattern in a phylogeny based on 
morphological characters. Although this clade included 
also Aepeomys and Thomasomys erro, probably caused 
by a long- branch effect (Bergsten 2005), the hypothesis of 
Inomys as a valid genus requires further examination and 
testing, particularly by molecular methods. Meanwhile, I 
recognize a group of species allied to T. incanus in an infor-
mal “incanus” group.

Osgood (1933a) doubted also the validity of fraternus 
Thomas, even as a subspecies, a decision followed by Ca-
brera (1961), Musser and Carleton (2005), and Pacheco 
(2003). Leo and Romo (1992) recorded the species from the 
Parque Nacional Río Abiseo in San Martín department, but 
this population is distinctly larger and with larger interpari-
etals than the type series, and thus may prove to be a different 
species. Pacheco (2003) treated the sample from Las Papayas 
in San Martín department as the undescribed Thomasomys 
sp. 5. Other specimens, collected in Puerta del Monte, San 
Martín, are on the contrary quite small, with delicate and 
slender skulls, and small molar toothrow; Pacheco (2003) 
informally named them Thomasomys sp. 6. My more recent 
unpublished studies suggest that other populations might 
also constitute different species. The karyotype is unknown.

of head and body length) and short hindfeet (22– 28 mm). 
Dorsal pelage grizzled brownish gray in color; undersur-
face rather dirty fulvous and not countershaded. Mysta-
cial vibrissae moderately long, extending slightly beyond 
posterior margin of pinnae when bent; genal 1 vibrissae 
absent. Ears small (18– 21 mm). Gap present between the-
nar and hypothenar pads on plantar surface of hindfeet; 
distinct gap also present between hypothenar and digital 
pad 4; metatarsals and digits covered dorsally with silvery 
white hairs. Digit I of pes (hallux) moderate in length, with 
claw extending close or to interphalangeal joint of dII; and 
claw of digit V extends to interphalangeal joint of dIV. Tail 
fi nely annulated, clothed in short hairs, incipiently bicol-
ored dark brownish above and paler below, and without 
whitish terminal tip. Skull of medium size (26.9– 28.4 mm); 
rostrum long and narrow; braincase broad and rounded. 
Distinct rostral tube formed by premaxillae and nasals that 
project forward of upper incisors. Zygomatic arches slen-
der, delicate, and converge anteriorly. Position of antorbital 
bridge low (about >25% of rostrum). Premaxillomaxillary- 
frontal intersection and posteromedian margin of premax-
illae placed in front of zygomatic notch; posterior margin 
of nasals distinctly longer than premaxillae but does not 
surpass maxillary- frontal- lacrimal intersection. Anterior 
margin of M1 placed anterior to posterior border of zygo-
matic plate. Interorbital region broad (most of molar row 
concealed in dorsal view), hourglass in shape, with smooth 
margins. Optical foramen small (placed behind M3); eth-
moturbinals large; alisphenoid strut present. Zygomatic 
plates moderately broad, breadth subequal to length of M1 
and slightly sloped backward from bottom to top. Interpa-
rietal rather small; parietosupraoccipital suture moderately 
broad (suture about one third posterior margin of parietal). 
Incisive foramina long and moderately broad, extending to 
or quite close to anterior margins of M1s. Mesopterygoid 
fossa broad with either subparallel or posteriorly converg-
ing sides, and palatal medial pro cess absent; roof closed, 
with sphenopalatine vacuities absent or represented as nar-
row slits. Auditory bullae small but moderately infl ated, 
and fl ask shaped; bony tubes short and broad. Carotid cir-
culatory pattern derived (stapedial foramen small, no inter-
nal squamosal- alisphenoid groove, no sphenofrontal fora-
men). Upper incisors small, delicate, and orthodont. Molars 
small and hypsodont without interpenetrating fl exi. Upper 
molar row short, 4.3– 5.0 mm in length. Mandible slender 
and delicate; capsular pro cess absent.

distribution:  Thomasomys incanus occurs along 
the eastern slope of the Andes in central and northern Peru, 
from Junín to San Martín departments, across an elevation 
range from 2,430 to 3,850 m.

selected localit ies  (Map 345): PERU: Cam-
pamento Regional (MUSM 22951), Huánuco, mountains 
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sprinkled with sooty; ventral surface washed with fulvous 
brown and not countershaded. Mystacial vibrissae mod-
erately long, extending slightly beyond posterior margin 
of pinnae when bent; genal 1 vibrissae absent. Ears me-
dium in length (23 mm), blackish, hairs near inner bases 
with whitish roots. Hindfeet slender with dorsal surface 
of metatarsals brownish contrasting with whitish digits; 
gap present between thenar and hypothenar pads. Forefeet 
also brownish, ventral base of manual claw keeled along 
proximal half. Digit I of pes (hallux) moderately long, as 
claw does not extend more than about half length of pha-
lanx 1 of dII. Digit V of pes long, with claw extending 
about half length of phalanx 2 of dIV. Tail dull brownish 
above, scarcely lighter below, and without terminal white 
tip. Skull medium in size (condyloincisive length 30.1– 
30.4 mm) with long and narrow rostrum and broad and 
rounded braincase, similar to T. incanus but larger; rostral 
tube formed by forward projecting premaxillae and nasals 
present. Zygomatic arches slender, delicate, and converge 
anteriorly. Position of antorbital bridge low (ca. >25% 
of rostrum). Premaxillomaxillary- frontal intersection lies 
in front of zygomatic notch; posterior margins of nasals 
distinctly longer than premaxillae, and level to or extend 
beyond lacrimal. Distal half of nasals expanded, but ta-
per posteriorly. Interorbital region broad (most of molar 
row concealed in dorsal view), hourglass in shape, with 
smooth margins. Optical foramen small (placed behind 
M3); ethmoturbinals large; alisphenoid strut present or 
absent. Zygomatic plates moderately broad, breadth sub-
equal to length of M1, with anterior margin convex and 
slightly sloped backward from bottom to top. Incisive fo-
ramina long and moderately broad, extending to anterior 
margins of M1s. Mesopterygoid fossa broad, anteriorly 
expanded with converging margins posteriorly; medial 
palatal pro cess absent; roof closed, with sphenopalatine 
vacuities either absent or represented as narrow slits. A 
medial palatal pro cess absent. Parietosupraoccipital su-
ture narrow (length of suture less than one- fourth of pos-
terior margin of parietal). Auditory bullae small but mod-
erately infl ated, and fl ask shaped; bony tubes short and 
broad. Carotid circulatory pattern derived (stapedial fora-
men small, no internal squamosal- alisphenoid groove, no 
sphenofrontal foramen). Upper incisors orthodont. Mo-
lars relatively large and hypsodont and upper molar row 
moderately long, 5.2– 5.7 mm. Capsular pro cess absent.

distribution:  Thomasomys ischyrus is known only 
from the eastern slope of the Andes in northern and cen-
tral Peru, in the departments of Amazonas, San Martín, 
and Huánuco, at an elevational range between 2,280 and 
3,350 m.

selected localit ies  (Map 346): PERU: Amazo-
nas, ACP Abra Patricia– Alto Nieva (MUSM 25179), ACP 

Thomasomys ischyrus Osgood, 1914
Long- tailed Thomasomys

synonyms:
Thomasomys cinereus ischyrus Osgood, 1914b:162; type 

locality “Tambo Almirante, near Uchco”; defi ned as 
“Perú, Amazonas Dept., 65 km E Chachapoyas, near 
Uchco, Tambo Almirante, 5000 ft (1524 m)” by Musser 
and Carleton (2005).

Thomasomys ischyrus: Thomas, 1926e:613; fi rst use of cur-
rent name combination.

Thomasomys ischyrus ischyrus: Gyldenstolpe, 1932a:53; 
name combination.

Thomasomys ischyurus Cabrera, 1961:430; incorrect 
subsequent spelling of ischyrus Osgood.

Thomasomys ischyurus ischyurus: Cabrera, 1961:430; 
name combination, and incorrect subsequent spelling of 
ischyrus Osgood.
description:  Medium sized (adult head and body 

length 132– 138 mm) with relatively short tail (100– 121% 
of head and body length) and moderately long hindfoot 
(30– 31 mm). Dorsal pelage colored rich burnt umber fi nely 

Map 345    Selected localities for Thomasomys incanus (●). Contour line = 
2,000 m.
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tree ferns of the genus Cyathea (C. Jiménez, pers. comm.). 
Ectoparasites include the anopluran louse Hoplopleura 
angulata (P. T. Johnson 1972; specimens reported as T. 
cinereus).

remarks :  Leo and Romo (1992) reported specimens 
from Parque Nacional Río Abiseo, San Martín department 
as T. ischyruseleusis, but these belong to T. eleusis not to 
T. ischyrus as understood herein. The southern population 
from the Cordillera Carpish has a disjunct distribution and 
may represent an undescribed species (V. Pacheco, unpubl. 
data).

Osgood (1914b) considered T. ischyrus most similar 
to T. cinereus. However, Pacheco’s (2003) phyloge ne tic 
assessment based on morphology included T. ischyrus in 
a small, resolved clade that contained T. incanus, T. ka-
linowskii, and their allies. The report by T. E. Lee et al. 
(2011), which placed T. ischyrus as related to T. silvestris 
based on mtDNA cytochrome-b sequences, needs reevalu-
ation. The GenBank sequence (AF 108675; MVZ 181999) 
used by these authors is a specimen of T. taczanowskii (see 
the T. baeops account), not T. ischyrus. The karyotype is 
unknown.

Thomasomys kalinowskii (Thomas, 1894)
Kalinowski’s Thomasomys

synonyms:
Oryzomys kalinowskii Thomas, 1894b:349; type locality 

“Valley of Vitoc [= Río Tulumayo]” Junín, Peru.
Peromyscus (Thomasomys) kalinowskii: E.- L. Trouessart, 

1897: 513; name combination.
Thomasomys kalinowskii: E.- L. Trouessart, 1904:408; fi rst 

use of current name combination.
description:  Moderately large (head and body 

length 136– 143 mm) with relatively short tail (101– 114% 
of head and body length), and moderately long hindfoot 
(28– 35 mm). Dorsal pelage fi nely grizzled brownish gray, 
hairs dark slate at their bases with tips dull yellow; under-
surface with dirty fulvous tone. Mystacial vibrissae mod-
erately long, extending slightly beyond posterior margin 
of pinnae when bent; genal 1 vibrissae absent. Ears me-
dium in length (21– 26 mm). Plantar surface of hindfeet 
naked and pads prominent, with distinct gap between 
thenar and hypothenar pads; dorsal surface of metatar-
sals dark brown with sides and fi ngers silvery white. Fore-
feet also brownish; ventral base of manual claw keeled 
on proximal half. Digit I of pes (hallux) moderately long, 
with claw not extending more than about half length of 
phalanx 1 of dII. Digit V of pes long, with claw extend-
ing about half length of phalanx 2 of dIV. Tail uniformly 
black, fi nely haired, dull brownish above, scarcely lighter 
below, and without terminal white tip or pencil. Skull 
moderately long (condyloincisive length 30.1– 31.9 mm) 

Huiquilla El Choctamal (MUSM 25758), Cordillera Colán, 
E of La Peca (LSUMZ 21857), Cordillera Colán, NE of 
La Peca (LSUMZ 21847), Goncha (USNM 297482), Ro-
dríguez de Mendoza, Tambo Almirante, near Uchco (type 
locality of Thomasomys cinereus ischyrus Osgood); Huá-
nuco, Caserío de San Pedro de Carpish (MUSM 19093); 
San Martín, Laurel (MUSM 24402).

subspecies :  I treat T. ischyrus as monotypic (but see 
Remarks).

natural history:  Little is known about the ecol-
ogy or population biology of this species. Specimens have 
been collected on the ground in pristine humid montane 
forests and in disturbed forests near potato crops in the 
Cordillera Carpish (V. Pacheco, unpubl. data), where trees 
are slender, reach heights of 10 to 15 m, and are densely 
covered by orchids, bromeliads, ferns, lichens, and mosses 
(Beltrán and Salinas 2010). Similarly, at Huiquilla in Ama-
zonas department, individuals  were obtained in montane 
forests with low or high canopies, where trees (Morus in-
signis [Moraceae] and some Lauraceae) reached 15 to 20 m 
and  were covered with orchids and bromeliads as well as 

Map 346    Selected localities for Thomasomys ischyrus (●). Contour line = 
2,000 m.
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subspecies :  I treat T. kalinowskii as monotypic (but 
see Remarks).

natural history:  Thomasomys kalinowskii was 
reported in Apurímac department in humid upper montane 
forest composed of tall shrubs, narrow trees of 5 to 10 m 
high, and stands of Chusquea bamboo, and near maize and 
squash crops at high relative abundance (Pacheco et al. 
2007). It was collected also on the ground in humid mon-
tane pristine forests and in disturbed forests near potato 
crops in Carpish (V. Pacheco, unpubl. data), where trees 
are slender, reach heights of 10 to 15 m, and are densely 
covered by orchids, bromeliads, ferns, lichens, and mosses 
(Beltrán and Salinas 2010). Noblecilla and Pacheco (2012) 
found T. kalinowskii to feed mainly on plant material 
(67.7%, including mainly Piperaceae seeds) and arthro-
pods (21.5%). Price and Emerson (1986) described Cum-
mingsia barkleyae as a new species of Mallophaga from 
Thomasomys sp., from Unchog, Huánuco. The host indeed 
represents a new species allied to T. kalinowskii, named as 
Thomasomys sp. 7 by Pacheco (2003).

remarks :  Thomas (1884: 455) reported T. cinereus 
from Maranyioc; his description, however, agrees more 
closely T. kalinowskii and not T. cinereus, which is re-
stricted to northern Peru (see that account). Specimens 
from Panao, Huánuco, collected by J. T. Zimmer, and 
 housed at the Field Museum  were confi rmed as T. kalin-
owskii (Pacheco 2002), although they differ slightly from 
the type series with paler metatarsals, alisphenoid strut 
present, and maxillary pits absent, among other features. 
Other populations that show some differences from the 
type series and may represent new taxa; these include a 
single specimen collected from the Cordillera Vilcabamba, 
Cusco department (Emmons et al. 2001), which exhibits 
an unusual straight ventral edge of the mandible, among 
other features. A sample from Unchog, Huánuco, named 
Thomasomys sp. 7 by Pacheco (2003), has darker dorsal 
pelage, a moderate rostral tube, and subparallel zygomatic 
arches. Finally, the sample from Yuraccyacu, Ayacucho has 
a white tipped tail, short and broad rostrum, and wide and 
squarish molars.

A. L. Gardner and Patton (1976) reported the karyotype 
(2n = 44, FN = 44), with X and Y acrocentric chromosomes, 
based on samples from Yuraccyacu, Ayacucho. M. F. Smith 
and Patton (1999) sequenced mtDNA cytochrome-b from 
two specimens of T. kalinowskii (reported as Thomasomys 
sp.) from Junín (MVZ 172598, 172599). A phyloge ne tic 
analysis based on morphological attributes suggested that 
T. kalinowskii is more closely related to T. eleusis in a clade 
 here named the “incanus” group. However, Salazar- Bravo 
and Yates (2007), using mtDNA cytochrome-b sequences, 
placed T. kalinowskii as sister to a group that included T. 
baeops, T. taczanowskii, T. notatus, and T. ladewi, despite 

with rostrum long and slender but not distinctly projected 
anteriorly (rostral tube absent) and braincase broad but 
not rounded. Zygomatic arches normally built, not deli-
cate, and convergent anteriorly. Position of antorbital bridge 
high (<25% of rostrum). Premaxillomaxillary- frontal in-
tersection lies in front of zygomatic notch, but postero-
median margin of premaxillae placed posterior to it. 
Posterior margin of nasals distinctly longer than premax-
illae and level maxillary- frontal- lacrimal intersection or 
slightly longer. Interorbital region moderately broad (the 
molar row partially visible in dorsal view) with marked 
edges. Optical foramen partially dorsal to M3 and eth-
moturbinals large. Zygomatic plates moderately broad, 
breadth subequal to length of M1, and slope slightly 
backward from bottom to top. Interparietal typically 
broad, parietosupraoccipital suture narrow (suture about 
one quarter or less posterior margin of parietal), and not 
distinctly large anteroposteriorly. Incisive foramina long 
and moderately broad, more contracted anteriorly, and 
barely extend between M1s. Mesopterygoid fossa broad 
with lateral margins converging backward; palatal me-
dial pro cess absent; roof closed, with sphenopalatine 
vacuities absent or represented as slits. Molar- bearing 
portion of maxillae somewhat triangular in shape. Au-
ditory bullae small but moderately infl ated and fl ask 
shaped; bony tubes short and broad. Carotid circulatory 
pattern derived (stapedial foramen small, no internal 
squamosal- alisphenoid groove, no sphenofrontal fora-
men). Upper incisors opisthodont. Molars broad, hypso-
dont, with slight interpenetration of fl exi. Anteromedian 
fl exus, anteroloph, and anterofl exus of M1 distinct; M2 
protofl exus absent; M3 hypofl exus distinct even in worn 
molars. Molar toothrow moderately long (5.5– 6.1 mm). 
Mandible elongated, moderately robust, not delicate as 
in T. incanus, and without capsular pro cess.

distribution:  Thomasomys kalinowskii occurs 
only in the Andes of central Peru from the departments 
of Huánuco south to Ayacucho, in montane forests from 
2,050 to 3,673 m.

selected localit ies  (Map 347): PERU: Aya-
cucho, Anchihuay (MUSM 26501), Yanamonte (MUSM 
21476); Cusco, Cordillera del Vilcabamba (MUSM 13066); 
Huánuco, Bosque Zapatagocha above Acomayo (LSUMZ 
18440), Dos de Mayo, Cayna, Chiliatuna (MUSM 1314), 
Iscarag (MUSM 22893), Kenwarajra (MUSM 23004), 
Pampa Hermoza (MUSM 23018), Shogos (MUSM 22679); 
Junín, Maraynioc, 45 mi NE of Tarma (FMNH 54202), 
16 km NNE (by road) of Palca (MVZ 172599); Pasco, 
Cumbre de Ollón, ca. 12 km E of Oxapampa (LSUMZ 
25899), Millpo, E of Tambo de Vacas on Pozuzo- Chaglla 
trail (LSUMZ 29165).
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(20– 23 mm). Mass 42– 64 g. Mystacial vibrissae moder-
ately long, extending slightly past posterior margins of 
the ears when bent; genal 1 vibrissae absent. Hindfoot 
moderately long (28– 33 mm). Digit I of pes (hallux) mod-
erately long, with claw not extending more than about 
half length of phalanx 1 of dII. Digit V of pes also long, 
with claw extending about half length of phalanx 2 of 
dIV. Skull relatively large, broad, and robust (condyloin-
cisive length 30– 31.7 mm), with rostrum broad and short 
and not distinctly projected; position of antorbital bridge 
high (<25% of rostrum). Zygomatic arches converge an-
teriorly; zygomatic plates broad, slightly sloped back-
ward from bottom to top, anterior margin straight. Inter-
orbital region moderately broad (molar row partially seen 
in dorsal view), hourglass in shape, with margins rounded 
to little edged; postorbital ridge present; and optic fora-
men level with or overlaps M3. Incisive foramina open, 
somewhat oval, with posterior margins reaching plane of 
M1s. Molar- bearing portion of maxillae near rectangular. 
Subsquamosal fenestra subequal and posterior to postgle-
noid foramen, which is elongated and level with anterior 
margin of tegmen tympani. Mesopterygoid fossa broad 
with subparallel margins. Carotid circulatory pattern de-
rived (stapedial foramen small, no internal squamosal- 
alisphenoid groove, no sphenofrontal foramen). Auditory 
bullae small and not infl ated. Upper incisors orthodont. 
Molars moderately hypsodont, with interpenetrating 
fl exi. Maxillary toothrow moderately long (5.5– 5.8 mm). 
Capsular pro cess absent.

distribution:  Thomasomys ladewi inhabits mon-
tane forests from 2,360 to 3,300 m in a restricted re-
gion in the Andes in La Paz department of northwestern 
Bolivia.

selected localit ies  (Map 348): BOLIVIA: La 
Paz, Río Aceramarca (type locality of Thomasomys ladewi 
Anthony), 2° Estación climatológica (CBF 7654), Franz 
Tamayo, Palcabamba (MNK 3597), Franz Tamayo, Pel-
echuco, Llamachaqui, on road to Apolo (CBF 4042).

subspecies :  Thomasomys ladewi is monotypic.
natural history:  Thomasomys ladewi is terres-

trial, with individuals captured on rocky and wooded hill-
sides. No other details about habits, behavior, diet, or re-
production are known (S. Anderson 1997).

remarks :  Almost nothing is known about phyloge-
ne tic relationship of this species. Anthony (1926a) stated 
that T. ladewi was superfi cially more similar to T. vulcani 
(reported as rhoadsi), T. cinereus, or T. cinereiventer, al-
though he thought the skull of T. ladewi matched more 
closely those of his aureus group. Pacheco (2003) placed 
T. ladewi in a clade that included T. incanus and allies in 
his phyloge ne tic hypothesis based on morphological char-
acters. The karyotype of T. ladewi is unknown.

the trenchant morphological differences that separates T. 
kalinowskii from the “baeops” and “notatus” groups. A 
similar phylogeny, also based on cytochrome-b gene se-
quences, found T. kalinowskii (reported as T. sp.) as a sis-
ter taxon to T. notatus and T. ladewi but not to members 
of the “baeops” group. These contrasting phyloge ne tic hy-
potheses may simply result from limited taxon sampling.

Thomasomys ladewi Anthony, 1926
Ladew’s Thomasomys

synonym:
Thomasomys ladewi Anthony, 1926a:1; type locality “Rio 

Aceramarca, northeast of La Paz [, La Paz], Bolivia, al-
titude 10,800 feet [3,292 m].”
description:  Medium sized (head and body length 

120– 138 mm) with soft, lax, and long fur (individual hairs 
up to 15– 16 mm long). Pelage coloration above and below 
plumbeous, but tipped sooty black, fuscous, and brown on 
back, providing overall impression of very fi nely grizzled 
fuscous- black. Cheeks, sides, and lower rump darker than 
midback. Under parts washed with pale smoke gray to 
drab gray; pectoral area darker than rest of under parts; 
small patch of white hairs may be present on chest or 
throat; venter not countershaded relative to dorsal col-
oration. Hands, feet, and tail (above and below) grayish 
brown. Tail longer than head and body (107– 132%), 
very sparsely haired, indistinctly bicolored, and termi-
nates in white tip that extends 10– 60 mm. Ears short 

Map 347    Selected localities for Thomasomys kalinowskii (●). Contour line = 
2,000 m.
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phalanx 2 of dIV. Skull relatively small (condyloincisive 
length 25.6– 27.3 mm), thin, and delicate, with large and 
rounded braincase, and relatively long and broad rostrum. 
Zygomatic plates moderately broad, subequal in length to 
M1, and slant backward from bottom to top. Interorbital 
region moderately broad, hourglass in shape, and with 
smooth to scarcely squared edges. Zygomatic arches mod-
erately convergent anteriorly. Incisive foramina large and 
open, more contracted anteriorly, maximally extending to 
anterior margins of M1s. Mesopterygoid fossa broad with 
subparallel sides; sphenopalatine vacuities present as slits. 
Parapterygoid vacuities usually absent. Auditory bullae 
large and infl ated. Subsquamosal fenestra smaller or sub-
equal to postglenoid foramen. Carotid circulatory pattern 
primitive (stapedial foramen, groove on inner surface of 
squamosal and alisphenoid, and sphenofrontal foramen 
are present). Upper incisors orthodont. Molars broad; up-
per molars moderately hypsodont, with no interpenetra-
tion. Maxillary toothrow relatively small, 4.2– 4.8 mm. M1 
anteroloph indistinct; M2 protofl exus distinct; M3 hypo-
fl exus indistinct; and m1 ectolophid absent. Capsular pro-
cess absent.

distribution:  Thomasomys laniger is known from 
the Cordillera Central and Oriental of Colombia, from 
2,600 to 3,600 m.

selected localit ies  (Map 349): COLOMBIA: 
Boyacá, Villa de Leyva, sector Chaina, vereda Río Abajo 
(IAvH- M 6922); Cundinamarca, Bogotá, San Francisco 
(FMNH 71459), Guasca, Río Balcones (FMNH 71408), 
Fusagasugá (AMNH 76717), Finca el Soche, 15 km W of 
Soacha (KU 124056); Huila, San Agustín, Páramo de las 
Papas (FMNH 71486).

subspecies :  Thomasomys laniger is monotypic.
natural history:  This species is terrestrial and 

has been captured more often in Andean temperate forest 
and forest- páramo ecotone than in páramo proper (Lopez- 
Arévalo et al. 1993; Gómez- Laverde et al. 1997). Lopez- 
Arévalo et al. (1993) reported that density increased in 
the wet season ( June to August), that sexual maturity was 
observed at approximately 3.5 months, and that the ges-
tation period was about 24 days. The diet was composed 
of fruits, seeds, and insects, with an increase of insects in 
the wet season (Lopez- Arévalo et al. 1993). Density of T. 
laniger in Cerro Majuy, Cundinamarca was eight individ-
uals/ha (Zuñiga et al. 1988). The latter authors provided 
also detailed information on soil, vegetation, and climate 
for the sample localities where T. laniger was found. 
Timm and Price (1985) reported the louse Cummingsia 
inopinata on specimens of T. laniger from Páramo, An-
tioquia, Colombia, which is likely a misidentifi cation of 
the host species as T. laniger is unknown from this region. 
Rather, Handleyomys intectus (Thomas) (sensu Voss et al. 

Thomasomys laniger (Thomas, 1895)
Soft- furred Thomasomys

synonyms:
Oryzomys laniger Thomas, 1895b:59; type locality “Bogota”; 

corrected to Bogotá Region, 8,750 ft (2,667 m), Cundina-
marca, Colombia by Musser and Carleton (2005).

[Oryzomys (Erioryzomys)] laniger: E.- L. Trouessart, 1904: 
423; name combination.

Thomasomys laniger: Thomas, 1906c:443; fi rst use of cur-
rent name combination.

Thomasomys laniger laniger: Gyldenstolpe, 1932a:56; name 
combination.
description:  Medium sized (head and body length 

101– 119 mm) with long, soft, and fl uffy dorsal fur. Dorsal 
pelage colored dull olivaceous gray, with hairs dark slate- 
colored at base and olive at tips. Ventral pelage similarly 
grayish but paler, with hair tips dull yellowish; counter-
shaded relative to dorsal pelage. Mystacial vibrissae very 
long, extending distinctly beyond posterior margin of pin-
nae when bent; genal 1 vibrissae absent. Ears relatively 
large and naked; postauricular patches conspicuous. Tail 
similar to or longer than head and body (103– 123%), 
slender, fi nely haired, monocolored, and occasionally with 
terminal white tip. Hindfoot relatively short (24– 26 mm), 
metatarsals dark brown mesially, edges and digits white, 
gap present between thenar and hypothenar pads. Digit 
I of pes (hallux) moderate, with its claw not extending 
more than about half length of phalanx 1 of dII. Digit 
V of pes long, with claw extending about half length of 
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other species of the “cinereus” group in his cladistic analy-
sis derived on morphological characters.

Thomasomys macrotis A. L. Gardner and Romo 1993
Large- eared Thomasomys

synonym:
Thomasomys macrotis A. L. Gardner and Romo 1993:762; 

type locality “Puerta del Monte, ca. 30 km NE [of] Los 
Alisos, ca. 3250 m. [Parque Nacional Río Abiseo], San 
Martín, Perú.”
description:  Large sized (head and body length 

153– 168 mm) with soft, dense, and comparatively long 
dorsal fur (mid- dorsal hairs 15 mm). Dorsal coloration 
bone brown to sepia, fi nely streaked with pale brown im-
parting an agouti pattern; paler brown tones cover sides 
and fl anks; and venter, including inside of legs, pinkish 
cinnamon; ventral and dorsal pelage not countershaded. 
Mystacial vibrissae moderately long, extending slightly 
beyond posterior margin of pinnae when bent; genal 1 vi-
brissae absent. Ears large (28 to 33 mm). Hindfoot long 
(44– 48 mm) and narrow, with metacarpal surface as dark 
as body dorsum, but with paler claws and digital bristles; 
metacarpals of forefeet dark with paler toes, claws, and 
digital bristles; ventral base of claws keeled; distinct gap 
present between thenar and hypothenar pads. Tail longer 
than head and body (126– 143%), and uniformly dark 
brown except for terminal one- third to two- fi fths where 
both scales and hairs are white. Digit I of pes (hallux) 
moderate, with claw not extending more than about half 
length of phalanx 1 of dII. Digit V of pes long, with claw 
extending about half length of phalanx 2 of dIV. Skull 
large and robust (condyloincisive length 34.3– 41.0 mm) 
with comparatively broad and deep rostrum and spatu-
lated nasals. Zygomatic plates broad and vertical. Incisive 
foramina comparatively broad, contracted at both ante-
rior and posterior margins, and moderately long, reach-
ing anterior margins of M1s. Interorbital region narrow, 
hourglass in shape, and with elevated and rounded mar-
gins. Palatal bridge narrow, and postorbital ridge present. 
Mesopterygoid fossa subequal in breadth to paraptery-
goid fossae; sides subparallel, not expanded anteriorly; 
lacks medial pro cess; roof either closed or only slightly 
perforated by sphenopalatine vacuities. Auditory bullae 
relatively small and uninfl ated. Carotid circulatory pattern 
derived (stapedial foramen small, no internal squamosal- 
alisphenoid groove, no sphenofrontal foramen). Upper 
incisors orthodont. Molars large, moderately hypsodont, 
with no interpenetration, but fl exi somewhat crenulated. 
M1 anterofl exus distinct; m1 anteromedian fl exid is shal-
low and narrow. Accessory labial root of M1 present. 
Maxillary toothrow long, 8.0– 8.3 mm. Capsular pro cess 
absent.

2002) is the likely host because several specimens  were 
collected from Páramo and Río Negrito, near Sonsón, by 
Philip Hershkovitz, but mislabeled as Thomasomys la-
niger. This same interpretation applies to the report of 
Tipton and Machado- Allison (1972) of the fl ea Pleochae-
tis smiti from T. laniger from Páramo, a specimen also 
collected by P. Hershkovitz. Seevers (1955) described the 
staphylinid beetle Amblyopinus emarginatus, and Tipton 
and Machado- Allison (1972) reported the fl ea Sphinctop-
silla tolmera.

remarks :  Thomas (1916j)  described emeritus as a 
subspecies of T. laniger, but this taxon was subsequently 
elevated to a valid species (see that account). Cabrera (1961) 
considered niveipes a synonym of laniger without justifi -
cation; however, Gómez- Laverde et al. (1997) convinc-
ingly provided chromosomal, mensural, and ecological 
discrimination of T. laniger and T. niveipes in Colombia. 
The karyotypic formula revealed a diploid number of 
2n = 40 and FN = 40, with metacentric or submetacentric X 
chromosome and an acrocentric Y chromosome (Gómez- 
Laverde et al. 1997). The 2n = 42, FN = 40 karyotype re-
ported by Aguilera et al. (2000) for populations of T. lani-
ger from Venezuela is based on misidentifi ed samples of T. 
emeritus (see that account).

Ellerman (1941) included this species in his cinereus 
Group. Pacheco (2003) placed T. laniger in a clade with 
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belong to its own group because the species exhibits char-
acteristics of both the “aureus” and “incanus” groups. The 
karyotype is unknown.

Thomasomys monochromos Bangs, 1900
Unicolored Thomasomys

synonyms:
Oryzomys (Erioryzomys) monochromos Bangs, 1900a:97; 

type locality “Paramo (= Páramo) de Macotama, Sierra 
Nevada de Santa Marta, 11,000 feet altitude,” Magda-
lena, Colombia.

Thomasomys monochromos: Thomas, 1906c:443; fi rst use 
of current name combination.

Thomasomys monochromus Gyldenstolpe, 1932a:57; in-
correct subsequent spelling of Oryzomys (Erioryzomys) 
monochromos Bangs.

Thomasomys laniger monochromos: Cabrera, 1961:431; 
name combination.
description:  Relatively small (head and body 

length 105– 120 mm) with rich brown dorsal pelage, more 
yellowish or raw umber on sides, and under parts dull 
yellowish wood- brown; venter not countershaded rela-
tive to dorsal pelage. Mystacial vibrissae moderately long, 
but not as long as in T. laniger, extending only slightly be-
yond posterior margin of pinnae when bent; genal 1 vi-
brissae absent. Hindfoot small to medium (24– 27 mm), 
white above but irregularly marked with dusky. Tail 
short to medium for genus (96– 124% of head and body 
length), uniformly dusky brown, and fi nely haired. Ears 
small (18– 20 mm), nearly naked, and dusky in color. Skull 
small (condyloincisive length 25.9– 27.4 mm) and delicate, 
with large and rounded braincase, comparatively broad 
rostrum, and nearly straight lateral profi le. Zygomatic 
plates moderately broad, subequal to length of M1, and 
slightly slanting backward from their root. Incisive foram-
ina wide and short, oval in shape, and extend to anterior 
margins of M1s or quite close. Interorbital region moder-
ately broad, hourglass in shape, and with rounded mar-
gins. Interfrontal fontanella present. Mesopterygoid fossa 
broad with subparallel sides. Auditory bullae moderately 
infl ated, but not as much as in T. laniger, with large stape-
dial spine. Postglenoid foramen and subsquamosal fenestra 
triangular shaped, but later larger and placed posteriorly. 
Carotid circulatory pattern primitive (stapedial foramen, 
squamosal alisphenoid groove, and sphenofrontal foramen 
present). Upper incisors orthodont. Maxillary toothrow 
length short, 4.3– 4.6 mm. M1 with moderate accessory la-
bial root.

distribution:  Thomasomys monochromos occurs 
only in extreme northern Colombia, over an elevational 
range from 2,000 to 3,600 m in and around the Sierra Ne-
vada de Santa Marta.

distribution:  Thomasomys macrotis is known 
only from the type locality and vicinity, at elevations rang-
ing from 3,250 to 3,380 m, in the north- central Peruvian 
Andes.

selected localit ies  (Map 350): PERU: San Mar-
tín, 24 km NE of Pataz, Pampa del Cuy, Parque Nacional 
Río Abiseo (USNM 567243), Puerta del Monte, ca. 30 km 
NE of Los Alisos (type locality of Thomasomys macrotis 
A. L. Gardner and Romo).

subspecies :  Thomasomys macrotis is monotypic.
natural history:  Individuals of this species occur 

in upper montane elfi n forest, where they  were captured in 
a rocky area, in grasslands near a fragmented forest in the 
Pampa del Cuy Valley (Leo and Romo 1992).

remarks :  Thomasomys macrotis corresponds to 
Thomasomys sp. nov. 2 of Leo and Romo (1992). A. L. 
Gardner and Romo (1993) compared and differentiated T. 
macrotis from T. aureus and postulated that T. macrotis 
was more closely related to T. ischyrus based on dental and 
cranial features, although these  were not explicitly men-
tioned. Pacheco (2003) suggested that T. macrotis might 

Map 350    Selected localities for Thomasomys macrotis (●). Contour line = 
2,000 m.
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his species to T. laniger, with which it shares strong resem-
blance. Pacheco (2003) allied this species to T. cinnameus 
and T. ucucha in his phyloge ne tic assessment based on 
morphological features; however, the lack of skeletons and 
fl uid specimens, and therefore access to a number of rel-
evant characters, have probably limited a better resolution.

Thomasomys nicefori Thomas, 1921
Nicéforo María’s Thomasomys

synonyms:
Thomasomys nicefori Thomas, 1921j:355; type locality “San 

Pedro, north of the town [= Medellín],” Antioquia, Co-
lombia.

Thomasomys aureus nicefori: Cabrera, 1961:425; name 
combination.
description:  Large sized (head and body length 

154– 172 mm) with long tail (114– 136% of head and body 
length), and relatively small ears (21– 23 mm). Dorsal pel-
age almost as buffy or ochraceous as that of T. aureus, al-
though head and foreback rather less richly fulvous; under 
parts also buffy, and moderately countershaded. Mystacial 
vibrissae very long, extending distinctly beyond posterior 
margin of pinnae when bent; genal 1 vibrissae present. 
Hindfoot comparatively long (33– 36 mm), buffy whitish 
above, with small, dark patches on ankles and metatarsals. 
Tail uniformly brown, clothed in short hairs, without ter-
minal white tip. Skull large (condyloincisive length 32.9– 
35.2 mm), although smaller than T. aureus, with slender 
rostrum, and narrow, short nasals that taper posteriorly. 
Zygomatic plates moderately broad, breadth subequal to 
length of M1, and rather vertical. Interorbital region com-
paratively broad, margins marked or incipiently squared, 
with indistinct postorbital ridge. Incisive foramina long 
and moderately open, extend to level anterior margins 
of M1s or between anterocones. Palatal bridge short and 
comparatively broad; maxillary palatal pits present. Audi-
tory bullae small, although moderately infl ated, and bony 
tubes distinct. Anterior pro cess of ectotympanic relatively 
small. Mesopterygoid fossa broad and somewhat parallel 
sided; sphenopalatine vacuities absent or present as slit- 
like vacuities fl anking presphenoid- basisphenoid suture. 
Carotid circulatory pattern derived (stapedial foramen 
small, no internal squamosal- alisphenoid groove, no sphe-
nofrontal foramen). Lambdoid ridge distinct. Upper inci-
sors orthodont. Maxillary toothrow long (5.9– 6.6 mm), 
but comparatively shorter than T. aureus. M1 with per-
ceptible protostyle and enterostyle; m1 with ectolophid. 
Capsular pro cess absent or represented as inconspicuous 
bony ridge.

distribution:  Thomasomys nicefori occurs in Co-
lombia, in the northern parts of both the Cordillera Cen-
tral and Occidental of the Andes, from 1,900 to 3,810 m.

selected localit ies  (Map 351): COLOMBIA: 
Magdalena, Cerros San Lorenzo, San Lorenzo (USNM 
507270), Mamancanaca, near (FMNH 69190), Páramo de 
Macotama, Sierra Nevada de Santa Marta (type locality 
of Oryzomys (Erioryzomys) monochromos Bangs), Santa 
Marta, Serranía San Lorenzo, Estación INDERENA (ICN 
5415).

subspecies :  Thomasomys monochromos is mono -
typic.

natural history:  The species is known from 
montane forest and páramos. Specimens  were taken in Na-
tional live traps on the ground in a tropical cloud (wet) for-
est remnant at the INDERENA (former Instituto Nacional 
de los Recursos Naturales Renovables y del Ambiente, Co-
lombia) forestry station, where most of the adjacent land 
(steep hillsides on the slope of the Sierra de Santa Marta) 
had been converted to open pasture or planted to euca-
lyptus and Ca rib be an pine (A. L. Gardner, pers. comm.). 
No other information on ecol ogy, population biology, or 
behavior has been reported.

remarks :  Cabrera (1961) included monochromos 
Bangs as a subspecies of T. laniger, but A. L. Gardner and 
Patton (1976) considered it a valid species and reported the 
karyotype (2n = 42, FN = 42) with a submetacentric X and 
an acrocentric Y chromosomes. Bangs (1900a) compared 

Map 351    Selected localities for Thomasomys monochromos (●). Contour line 
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Thomasomys niveipes (Thomas, 1896)
White- footed Thomasomys

synonyms:
Oryzomys niveipes Thomas, 1896:305; type locality “La 

Oya del Barro, W. Cundinamarca, Colombia”; spelling 
corrected to La Hoya del Barro [= La Hoya del Barro 
Blanco], small basin situated at the head of the Río 
Teusacá and includes the Laguna El Verjón (Gómez- 
Laverde et al. 1997).

Thomasomys niveipes: Thomas, 1906c:443; fi rst use of cur-
rent name combination.

Thomasomys laniger laniger: Cabrera, 1961:431; part; not 
laniger Thomas.
description:  Medium sized (head and body length 

116– 130 mm) with comparatively short tail (96– 122% of 
head and body length) and moderate- size ears (19– 22 mm). 
Dorsal pelage dull olive- fulvous, darker mesially, paler 
on sides and below, with fulvous tone on ventral surface, 
and indistinctly countershaded. Forefeet silvery white. Tail 
brown, incipiently bicolored, thinly haired, and lacks whit-
ish tip. Mystacial vibrissae moderately long, extending 
slightly beyond posterior margin of pinnae when bent; genal 
1 vibrissae absent. Hindfoot of medium length (26– 31 mm); 

selected localit ies  (Map 352): COLOMBIA: 
Antioquia, Finca de Margarita Molina (ICN 16762), Me-
dellín, Las Palmas (FMNH 70326), Paramillo (AMNH 
37738), Páramo Frontino, Urrao (FMNH 71265), San 
Pedro (type locality of Thomasomys nicefori Thomas), 
SW of Santa Elena (AMNH 37736), Sonsón, Páramo, 
7 km E (FMNH 70307), Valdivia, Las Ventanas (FMNH 
70322); Caldas, Manizales, Río Termales (FMNH 71263); 
Quindío, Salento (AMNH 33941); Risaralda, La Pastora, 
PRN Ucumarí (ICN 12196).

subspecies :  I treat T. nicefori as monotypic (but see 
Remarks).

natural history:  Little is known about the ecol-
ogy of this species. Thomas (1921j)  reported the holotype 
was “trapped in a wood.” Kohls (1956) described Ixodes 
tropicalis as a new species of tick from T. nicefori (reported 
as T. aureus). Seevers (1955) reported Amblyopinus colom-
biae as a new species of staphylinid beetle from T. nicefori 
(reported as T. aureus nicefori). And Trapido and Sanmartín 
(1971) pro cessed some specimens of T. nicefori (reported as 
T. aureus) for Pichindé virus, but none yielded the virus.

remarks :  Thomas (1921j)  defi ned T. nicefori based 
from a male specimen (BM 21.7.1.20); however, the ho-
lotype turns out to be a female specimen determined by 
myself by the presence of six teats and the long and narrow 
prepuce. Thomas compared his new species with both T. 
aureus and T. princeps. However, Voss (2003) suggested 
that T. nicefori might be included in T. popayanus based 
on similar size of feet and molar toothrow, a hypothesis 
not supported by Pacheco (2003), who accepted both T. 
nicefori and T. popayanus as valid species. Thomasomys 
nicefori can be readily separated from T. popayanus and T. 
aureus by the general smaller size and by the comparatively 
broader palatal bridge. In addition, T. nicefori compared 
with T. popayanus exhibits a light metatarsal patch, shorter 
nasals not distinctly longer than premaxillae, broader inter-
orbital region, perceptible lambdoid ridge, auditory bullae 
moderately infl ated, and smaller anterior pro cess of ecto-
tympanic. Additional comparisons are provided in the T. 
popayanus account.

The population on the western Cordillera, from Urrao, 
Páramo Frontino, is provisionally considered T. nicefori, 
although they have narrower zygomatic plates, broader 
incisive foramen, less convergent zygomatic arches among 
other features that suggest it might correspond to a differ-
ent species (V. Pacheco, unpubl. data). This population is 
sympatric with T. popayanus (see that account). The speci-
men from Quindío, Salento (AMNH 33941), is considered 
conspecifi c, based on the relatively small size (33 mm hind-
foot and 6.35 mm molar toothrow); it represents the south-
ernmost record of the species along the Central Cordillera. 
The karyotype has not been described.

Map 352    Selected localities for Thomasomys nicefori (●). Contour line = 
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cal wet season), and that the diet was composed mainly of 
young leaves and other green part of plants. Schramm and 
Lewis (1987) described the fl ea Plocopsylla nungui from 
specimens of Thomasomys sp. collected by P. Hershkov-
itz from San Francisco, Bogotá. The actual host, however, 
may be attributed to either T. niveipes or T. princeps as 
Hershkovitz collected both species at this locality.

remarks :  Thomas (1896) considered this species very 
similar externally to T. laniger, differing mainly in hindfoot 
color, notably the brownish feet in T. laniger versus whit-
ish feet in T. niveipes. Cabrera (1961) included niveipes 
Thomas as a synonym of the nominate subspecies in his 
concept of a polytypic T. laniger (which also included 
emeritus Thomas and monochromos Bangs as subspecies, 
two taxa herein treated as species), without justifi cation. 
Later, Musser and Carleton (1993) returned the taxon to 
species status based on their own specimen comparisons. 
Gómez- Laverde et al. (1997) described the karyotype of 
T. niveipes (2n = 24, FN = 42), and reinforced its separa-
tion from T. laniger (2n = 40, FN = 40), based on morpho-
logical, karyotypic, and ecological differences. Ellerman 
(1941) included this species in his cinereus Group, but 
Pacheco (2003) allied T. niveipes to T. paramorum and T. 
hudsoni in his phyloge ne tic assessment based on morpho-
logical characters, all members of his “cinereus” group.

metatarsals silvery white. Skull of moderate size (condyloin-
cisive length 27– 29.4 mm); rostrum long and slender; brain-
case smoothly rounded; a moderately developed rostral tube 
present; frontonasal profi le convex. Zygomatic notches 
comparatively deep for genus. Zygomatic plates moder-
ately broad, subequal to length of M1, and vertical. Incisive 
foramina long and relatively narrow, and extend just past 
anterior margins of M1s. Interorbital region narrow with 
rounded edges. Mesopterygoid fossa somewhat narrow, 
subequal to parapterygoid fossae at level of presphenoid- 
basisphenoid suture, sides subparallel, and roof perforated 
by moderately open sphenopalatine vacuities; palatal medial 
pro cess absent or weak. Zygomatic arches approach rect-
angular shape, converging only slightly anteriorly. Auditory 
bullae infl ated, bony tubes indistinct, and anterior pro cess of 
ectotympanic large. Postglenoid foramen smaller than large 
subsquamosal fenestra, and placed posterodorsally. Alisphe-
noid strut that separates buccinator- masticatory and acces-
sory oval foramina absent or incomplete. Ethmoturbinals of 
moderate size. Posterior opening of the alisphenoid canal of 
normal size. Interfrontal fontanella present. Carotid circu-
latory pattern primitive (stapedial foramen, squamosal ali-
sphenoid groove, and sphenofrontal foramen present). Up-
per incisors opisthodont. Molars relatively hypsodont and 
lack well- developed cingula and stylar cusps. Anterolophs 
and mesolophs of M1 and M2 comparatively well devel-
oped; M3 with distinct hypofl exus; anteromedian fl exus in 
M1 distinct, parallel to distinct anteromedian fl exid in m1; 
anterolabial cingulum distinct on m2, but not on m3. Max-
illary toothrow length moderate, 4.7– 5.2 mm. Capsular pro-
cess absent.

distribution:  Thomasomys niveipes occurs in the 
Cordillera Oriental of the Andes in central Colombia, in 
the departments of Boyacá and Cundinamarca, from 2,550 
to 3,500 m.

selected localit ies  (Map 353): COLOMBIA: 
Boyacá, Villa de Leyva, sector Chaina, vereda Río Abajo 
(IAvH- M 6921), Villa de Leyva, sector Chaina, vereda 
Río Abajo (IAvH- M 6915); Cundinamarca, Bogotá (MVZ 
113965), Chipaque (AMNH 34589), Finca El Tabacal 
(IAvH- M 7088), Guasca, Río Balcones (FMNH 71465), La 
Regadera, Usme (IAvH- M 1169), Laguna Verde, Páramo 
de Guerrero (IAvH- M 7221), Páramo de Choachí (MCZ 
27589), Reserva Forestal, Vda. Quebrada Honda (IAvH-
 M 7090), San Francisco, Bogotá (FMNH 71460), Usaquen 
(USNM 251973).

subspecies :  Thomasomys niveipes is monotypic.
natural history:  This species was captured more 

often than expected in páramo habitat (Gómez- Laverde 
et al. 1997). Lopez- Arévalo et al. (1993) reported that 
Thomasomys sp. (here referred to T. niveipes) was terres-
trial, that a pregnant specimen was captured in July (lo-

Map 353    Selected localities for Thomasomys niveipes (●). Contour line = 
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primitive (stapedial foramen, groove on inner surface of 
squamosal and alisphenoid, and sphenofrontal foramen 
present). Upper incisors opisthodont. Maxillary toothrow 
short (4.1– 4.5 mm); molars brachydont, without inter-
penetration but distinct crenulation. M1 exhibits distinct 
anteromedian fl exus, anterofl exus, anteroloph, and meso-
loph; hypofl exus narrow; protostyle and enterostyle pres-
ent; and accessory labial root absent. Protofl exus on M2 
and hypofl exus M3 distinct. The m1 anteromedian fl exid 
absent or faint even in unworn molars. Mandible exhibits 
angular pro cess shorter than condylar pro cess and distinct 
capsular pro cess present.

distribution:  Thomasomys notatus occurs in 
montane forests on the eastern Andean slopes of Peru, at 
elevations between 1,400 to 3,400 m.

selected localit ies  (Map 354): PERU: Amazo-
nas, Río Utcubamba, Uchco (FMNH 19834); Ayacucho, 
Chiquintirca (MUSM 26308); Cusco, 72 km by road NE 
of Paucartambo (UMMZ 160588), Pillahuata (FMNH 
172380), Torontoy (type locality of Thomasomys nota-
tus Thomas); Huánuco, Campamento Provias (MUSM 
22953), east slope Cordillera Carpish (LSUMZ 14368), 
Shogos (MUSM 22743); Junín, Cordillera del Vilcabamba 
(MUSM 13061), 22 mi E of Tarma (AMNH 231084); Pasco, 
Cumbre de Ollón, ca. 12 km E of Oxapampa (LSUMZ 
25898), Santa Cruz, ca. 9 km SSE of Oxapampa (LSUMZ 
25901); San Martín, Las Palmas, Parque Nacional Río 
Abiseo (MUSM 7947), San Martín, Pampa de Cuy, Parque 
Nacional Río Abiseo (MUSM 7956).

subspecies :  I treat T. notatus as monotypic (but see 
Remarks).

natural history:  Few data on the natural history 
or ecol ogy have been reported for this species. Individu-
als fed primarily on monocots in the families Cyperaceae 
and Poaceae (89.2% of diet) plus a few arthropods (< 5%; 
Noblecilla and Pacheco 2012). They are apparently in low 
abundance in montane forests (C. E. Medina et al. 2012).

remarks :  Little is known on this species. After 
Thomas (1917g) described T. notatus from Cusco depart-
ment, additional specimens  were collected from Tambo 
Jenés, Amazonas (Thomas 1926e), and from Cordillera 
Carpish, Huánuco (A. L. Gardner 1976). Recent work 
reported the species (as Thomasomys sp. nov.) in Abiseo 
National Park, San Martín department (Leo and Romo 
1992), in the Cordillera Vilcabamba, Junín (Emmons 
et al. 2001), and in Yanachaga National Park, Pasco 
(Vivar Pinares 2006). Based on these new rec ords (25 in 
total), the potential distribution of the species was evalu-
ated using the algorithm of Maxent, and estimated to be 
182,420 km2 (Quintana Navarrete 2011). Although, the 
species is currently considered endemic to the Peruvian An-
des (Pacheco et al. 2009), the Maxent map predicted that 

Thomasomys notatus Thomas, 1917
Dusky- footed Thomasomys

synonym:
Thomasomys notatus Thomas, 1917g:2; type locality “To-

rontoy,” Cusco, Peru.
description:  Medium sized (head and body length 

110– 128 mm) with close, thick, and rather woolly fur. 
Dorsal fur comparatively short (average length 6– 9 mm, 
guard hairs 13 mm) and colored ochraceous tawny with 
perceptible dorsal stripe present, grayer on head, and more 
tawny posteriorly. Ventral coloration soiled whitish, hairs 
slaty basally but dull whitish terminally; lips and throat 
white, with hairs white basally; contrasts sharply with the 
dorsal coloration. Ears comparatively small (18– 23 mm), 
blackish, contrasting with head coloration, and with whit-
ish postauricular patch present. Dark orbital ring present. 
Mystacial vibrissae long, extending backward distinctly 
beyond pinnae when bent; genal 1 vibrissae present. Tail 
long (141– 160% of head and body length), monocolored 
or incipiently bicolored, its ventral side indistinctly paler 
on proximal quarter, blackish brown, short haired, and 
with small tuft of long hairs at tip. Hindfoot relatively 
short (24– 27 mm) and moderately broad, with dark brown 
metatarsal patch, sides and digits whitish; no gap between 
thenar and hypothenar pads. Hallux long, extending to 
interphalangeal joint of dII. Digit V of pes is very long, 
claw extending to base of claw of dIV. Protuberance anus 
raised, but not as prominent as in members of “cinereus” 
group. Skull moderate in size (condyloincisive length 26.1– 
29.3 mm) with narrow and relatively short rostrum, and 
rounded braincase with large parietals. Nasals narrow 
and long, tapering posteriorly beyond maxillary- frontal- 
lacrimal joint. Premaxillomaxillary- frontal joint lies pos-
terior to zygomatic notch. Interorbital region narrow, 
hourglass in shape, and with squared and slightly raised 
edges. Zygomatic arches more parallel oriented not con-
verging forward. Interfrontal fontanel present. Ethmotur-
binals usually moderate in size. Molar bearing maxilla with 
rectangular shape. Zygomatic plates moderately broad, 
subequal to M1, and vertical. Incisive foramina long, nar-
row, with parallel sides, and extend posteriorly slightly 
between M1 anterocones. Mesopterygoid fossa somewhat 
narrow, breadth subequal to breadth of parapterygoid fos-
sae at level of presphenoid- basisphenoid suture, and with 
lateral margins converging posteriorly or subparallel; no 
medial palatal pro cess; roof perforated by slits on each 
side of presphenoid- basisphenoid suture. Auditory bul-
lae small and uninfl ated, bony tubes distinct and narrow, 
and anterior pro cess of ectotympanic comparatively large. 
Subsquamosal fenestra and postglenoid foramen narrow, 
elongated, and subequal; latter extends anteriorly even 
more than tegmen tympani. Carotid circulatory pattern 
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the remaining species of Thomasomys (Pacheco 2003). He 
proposed the species represents a distinct species group, 
probably at the genus- group level (his “New genus E”). 
However, Salazar- Bravo and Yates (2007), in a molecu-
lar phylogeny based on mitochondrial cytochrome-b gene 
sequence, found T. notatus closely related to T. ladewi, 
despite the trenchant morphological differences between 
these two taxa. This result needs to be verifi ed with denser 
taxon sampling and a broader assortment of gene.

A. L. Gardner and Patton (1976) described the standard 
karyotype (2n = 44, FN = 44) with X and Y acrocentric 
chromosomes based on samples from the Cordillera Car-
pish, Huánuco department.

Thomasomys onkiro L. Luna and Pacheco, 2002
Ashaninka Thomasomys

synonym:
Thomasomys onkiro L. Luna and Pacheco, 2002:835; type 

locality “PERU: Department of Cuzco, Province of La 
Convención, Vilcabamba Cordillera, eastern slope of the 
Andes, between the Ene and Urubamba rivers, 325 km 
northwest of city of Cuzco, 11°39′36′′S, 73°40′02′′W, 
at 3,350 m elevation in elfi n forest patches of Polylepis, 
Weinmannia, and Chusquea,” corrected to Province of 
Satipo, Junín department by Quintana Navarrete (2011).
description:  Medium sized (head and body length 

94– 114 mm) with soft, dense, and comparatively long dor-
sal fur. Dorsal pelage colored buffy brown and not coun-
tershaded with ventral pelage, which is buffy yellow. Mys-
tacial vibrissae moderately long, extending slightly beyond 
posterior margin of pinnae when bent; genal 1 vibrissae ab-
sent. Tail long (144– 159 mm), much longer than head and 
body (131– 153%), and monocolored with terminal white 
tip. Hindfoot moderately long (26– 28 mm) and narrow; 
dorsal surface mixture of dark brown and whitish hairs to 
base of digits, uniformly silvery white; proximal margin of 
hypothenar pad level with distal margin of thenar pad. Pin-
nae small (19– 20 mm), outer and inner edges clothed with 
short, dark- brown hairs. Digit I of pes (hallux) moderate 
long, but claw does not extend more than about half length 
of phalanx 1 of dII. Digit V of pes long, with claw extend-
ing about half length of phalanx 2 of dIV. Skull moderately 
long (condyloincisive length 25.45– 27.33 mm) with rela-
tively long and slender rostrum and anteriorly expanded 
nasals. Interorbital region moderately broad, hourglass in 
shape, and with smooth margins. Zygomatic arches an-
teriorly convergent. Zygomatic plates moderately broad 
(subequal to length of M1), with anterior margins straight 
and vertical. Incisive foramina narrow, parallel sided but 
slightly broader at premaxillomaxillary suture, and mod-
erately long, reaching close to anterior margins of M1s. 
Mesopterygoid fossa comparatively broad with subparallel 

the species could range to Ec ua dor and Bolivia along the 
Yungas habitats (Quintana Navarrete 2011).

Pacheco (2003) found that some characters varied re-
gionally, which may suggest the presence of unknown taxa. 
In northern populations, from Amazonas and Pasco de-
partments, the incisive foramina are long but do not pen-
etrate between the M1s, the protostyle and enterostyle are 
more developed, and molar crenulation is weak or absent. 
Other variations include the absent of maxillary pits are in 
the sample from Huánuco, and the small ethmoturbinals 
in specimens from Pasco (V. Pacheco, unpubl. data). Addi-
tional studies are needed to determine the systematic status 
of these variable local populations.

Thomas (1920h) pointed out the diffi culty in placing 
T. notatus within a systematic arrangement, stressing the 
broad hindfeet reminiscent of typical Rhipidomys rather 
than the long and narrow feet usually seen in Thomaso-
mys, although the skull of this species does not have the 
broadly diverging interorbital region typical of Rhipido-
mys. Although Patton et al. (1990) noted that T. notatus 
exhibits considerable similarities in cranial structure and 
body proportions to T. oreas, these two species  were not 
closer sister taxa in an analysis based on electrophoresis 
of 24 loci as compared to other species of Thomasomys 
from southeastern Perú (Patton 1987). A phyloge ne tic as-
sessment based on morphological attributes found T. no-
tatus more related to a monophyletic Rhipidomys and a 
cluster of species allied to T. oreas and T. gracilis than to 

Map 354    Selected localities for Thomasomys notatus (●). Contour line = 
2,000 m.
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79°07′47.2′′W), Zamora- Chinchipe province. However, 
these specimens do not have the slender upper and lower 
incisors, and the slender lower diastema observed in 
T. onkiro proper. Compared to T. onkiro proper, the Ec ua-
dorean specimens have a mesopterygoid fossa with a me-
dial pro cess and roof perforated by narrow slits. I believe 
that these Ec ua dorean specimens are best allocated to 
T. caudivarius (see T. caudivarius account), and this record 
is not included  here.

Thomasomys oreas Anthony, 1926
Montane Fairy Thomasomys

synonyms:
Thomasomys oreas Anthony, 1926a:2; type locality “Co-

copunco [= Cocapunco], about 80 miles north of La Paz, 
Bolivia, altitude 10,000 feet.”

Thomasomys taczanowskii: S. Anderson, 1993:37; part; not 
taczanowskii Thomas.
description:  Small sized (head and body length 

90– 108 mm) with long and soft dorsal fur (average length 
15 mm, guard hairs 19 mm). Dorsal pelage colored Prout’s 
brown, fi nely sprinkled on back with fuscous black; cheeks 
and sides brighter than back; dusky orbital ring present; 
ventral pelage pinkish buff, with hairs gray basally and 
moderately countershaded with dorsal coloration. Ears 
comparatively large (19 mm) and blackish brown. Mys-
tacial vibrissae long, extending backward distinctly be-
yond pinnae when bent; genal 1 vibrissae present. Tail 

margins and without medial pro cess; sphenopalatine va-
cuities absent or occasionally present as slits between the 
presphenoid- basisphenoid suture. Auditory bullae small 
and uninfl ated. Carotid circulatory pattern primitive (sta-
pedial foramen, groove on inner surface of squamosal 
and alisphenoid, and sphenofrontal foramen are present). 
Alisphenoid strut present. Upper incisors slender and ortho-
dont; lower incisors slender. Maxillary toothrow moder-
ately long (4.5– 4.65 mm), with upper molars moderately 
hypsodont, with no interpenetration of fl exi, and weak 
labial cingula close to mesolophs of M1 and M2. M1 an-
teromedian fl exus deep; m1 anteromedian fl exid shallow; 
ectolophids present in m1 and m2. Capsular pro cess absent; 
lower diastema slender.

distribution:  Thomasomys onkiro is known only 
from elfi n forest at the type locality in southern Peru.

selected localit ies  (Map 355): PERU: Junín, 
Cordillera Vilcabamba (type locality of Thomasomys onkiro 
L. Luna and Pacheco).

subspecies :  Thomasomys onkiro is monotypic.
natural history:  L. Luna and Pacheco (2002; 

also L. H. Emmons, pers. comm.) collected T. onkiro on 
the ground in elfi n forest patches dominated by Polylepis 
(Rosaceae), Weinmannia (Cunoniaceae), and Chusquea 
(Poaceae) in places with deep moss on the ground. It was 
found in sympatry with Mazama chunyi, Mustela frenata, 
Gracilinanus cf. aceramarcae, Cuscomys ashaninka, Cavia 
tschudii, Akodon torques, Microryzomys minutus, Thom-
asomys cf. aureus, T. cf. kalinowskii, and T. cf. gracilis 
(Emmons et al. 2001).

remarks :  L. Luna and Pacheco (2002) reported the 
type locality of T. onkiro to be in Cusco department, Prov-
ince of La Convención, Cordillera de Vilcabamba, at 11° 
39′ 36′′ S, 73° 40′ 02′′ W. However, mapping these coordi-
nates in digital maps revealed this point is actually in Junín 
department, very near the border with Cusco (Quintana 
Navarrete 2011). The type locality is thus corrected accord-
ingly. This change also applies to the type locality of the 
Ashaninka Arboreal Chinchilla Rat Cuscomys ashaninka 
Emmons, an abrocomid rodent reported as new species 
from the same locality of T. onkiro by Emmons (1999). 
L. Luna and Pacheco (2002) compared T. onkiro with both 
T. caudivarius and T. silvestris, fi nding it morphologically 
more similar to the latter. Phyloge ne tic relationships of this 
species with congeners are unresolved, although Pacheco 
(2003) argued that it was related to other species of the 
“cinereus” group. It is presumed to be a relict restricted to 
the Cordillera Vilcabamba (L. Luna and Pacheco 2002). Its 
karyotype is unknown.

P. Moreno and Albuja (2012) claimed to have the fi rst 
record of Thomasomys onkiro from Ec ua dor, based on two 
specimens from Reserva de Tapichalaca (04°29′31.5′′S, 

Map 355    Selected localities for Thomasomys onkiro (●). Contour line = 
2,000 m.
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natural history:  Bolivian rec ords summarized 
by S. Anderson (1997) unfortunately lack data on habi-
tat, habits, behavior, food, or reproduction. However, 
Salazar- Bravo and Yates (2007) reported that recent speci-
mens  were collected on the ground in upper montane 
elfi n forest. One female specimen, with no embryos, was 
caught at Tres Cruces, Cusco department, Peru, on the 
edge of cloud forest (O. P. Pearson fi eld notes, MVZ ar-
chives). Known ectoparasites include the lice Hoplopleura 
tiptoni and Pterophthirus imitans (although the latter 
may be a straggler; V. S. Smith et al. 2008) and the fl ea, 
Sphintopsylla sp. (Maihuay et al. 2004). Visceral para-
sites include the tapeworm Taenia pisiformis (Tantaleán 
and Chavez 2004).

remarks :  S. Anderson (1997:91) corrected the spell-
ing of the type locality of Cocopunco to Cocapunco. This 
species includes several rec ords that appeared in the liter-
ature as T. taczanowskii (Thomas 1920h; A. L. Gardner 
1976; A. L. Gardner and Patton 1976; S. Anderson 1993, 
1997), based on my own examination of the reported spec-
imens. Patton et al. (1990) tentatively referred T. oreas to 
one specimen from Cusco, Ocobamba valley as T. tacza-
nowskii by Thomas (1920h). This locality belongs to the 
Río Urubamba, not to the Río Apurímac drainage as indi-
cated in Patton et al. (1990). Pacheco (2003) observed con-
siderable geographic and interspecifi c variation and sug-
gested that T. oreas represents a species group that includes 
at least T. oreass. s. and two other currently undescribed 
species, which he informally referred to as Thomasomys 
sp. 8 (from Yuraccyacu, Ayacucho department) and Thom-
asomys sp. 9 (from Paucartambo, Cusco department). The 
fi rst exhibits larger and broader incisive foramina and a 
broader parapterygoid fossa; the second is distinguished 
by narrower incisive foramina, the lack of a palatal me-
dial pro cess, a larger postglenoid foramen, comparatively 
smaller auditory bullae, and subparallel zygomatic arches. 
Salazar- Bravo and Yates (2007) differentiated T. oreas from 
both T. andersoni and T. notatus by morphology as well 
as mtDNA cytochrome-b sequences. However, it should 
be noted that the ge ne tic sequences came from a specimen 
from Cochabamba (MSB 87126) rather than from the type 
locality.

Cochabamba specimens are slightly smaller in body 
size and molar toothrow length than the type specimen 
from La Paz, and depart in other attributes, such as ge-
nal 1 absent, slightly broader rostrum, interparietal an-
teroposteriorly shorter, palatal medial pro cess absent, and 
smaller squamosal fenestra, which might indicate the pres-
ence of another unknown taxon. S. Anderson (1997:411) 
was probably misled by these differences and misidentifi ed 
two Cochabamba’s specimens (FMNH 74866, 74867) as 
T. taczanowskii at the same time he recognized T. oreas 

longer than head and body (126– 139%), faintly bicol-
ored, clothed with and short hairs, brown above but gray-
ish below, and without terminal white tip or pencil tuft. 
Hindfoot relatively short (23– 25 mm) with clove- brown 
metatarsal patch, edges and digits cartridge- buff; no gap 
between thenar and hypothenar pads. Hallux long, extend-
ing to interphalangeal joint of dII. Digit V of pes very long, 
its claw extending to base of claw of dIV. Protuberant anus 
raised but not as prominent as in T. cinereus. Skull short 
(condyloincisive length 25.3– 25.8 mm) with long and slen-
der rostrum and well- infl ated braincase with rather antero-
posteriorly broad interparietal. Interorbital region narrow, 
hourglass in shape, with rounded edges. Interfrontal fonta-
nella present. Zygomatic arches with limited lateral fl aring, 
either parallel or converging anteriorly. Zygomatic plates 
vertical and moderately broad, breadth subequal to length 
of M1. Molar bearing maxilla with rectangular shape. Dis-
tinct notch present between zygomatic maxillary root of 
zygomatic arch and lacrimal bone in dorsal view. Incisive 
foramina long and narrow, extending posteriorly between 
M1 anterocones. Mesopterygoid fossa moderately broad, 
slightly converging posteriorly, with weak or absent palatal 
medial pro cess; roof perforated by medium- size sphenopal-
atine vacuities on each side of presphenoid- basisphenoid 
suture. Auditory bullae large and infl ated. Subsquamosal 
fenestra well open and larger than postglenoid foramen. 
Carotid circulatory pattern primitive (stapedial foramen, 
groove on inner surface of squamosal and alisphenoid, and 
sphenofrontal foramen present). Upper incisors opistho-
dont. Maxillary toothrow short (4.1– 4.3 mm); molars 
small and brachydont, without interpenetrating fl exi but 
distinct crenulation. M1 exhibits distinct anteromedian 
fl exus and anteroloph, but anterofl exus mostly coalesced; 
anteromedian fl exid of m1 weak even in unworn molars. 
Capsular pro cess present.

distribution:  Thomasomys oreas occurs from 
northern Peru to central Bolivia, in eastern montane forests 
from 2,460 to 3,650 m.

selected localit ies  (Map 356): BOLIVIA: Co-
chabamba, Ayopaya, El Choro (FMNH 74866), Totora, 
2 km N of Cocapata (CBF 4954); La Paz, Chuncani (CBF 
7427), Cocapunco (type locality of Thomasomys oreas An-
thony), Franz Tamayo, Pelechuco, Llamachaqui, on road to 
Apolo (CBF 4041). PERU: Amazonas, mountains east of 
Balsas (FMNH 19830), 10 mi E of Molinopampa (FMNH 
19832); Ayacucho, Comunidad Estera, Cerro Calle Nueva 
(MUSM 34718); Cusco, Ccachubamba (FMNH 75224), 
32 km NE (by road) of Paucartambo; km 112 (MVZ 
172344), Puesto Vigilancia Acjanaco (MUSM 6727), To-
copoqueu, Occobamba valley (USNM 194876).

subspecies :  I provisionally consider T. oreas to be 
monotypic (but see Remarks).
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Thomasomys paramorum Thomas, 1898
Páramo Thomasomys

synonym:
Thomasomys paramorum Thomas, 1898e:453; type locality 

“Paramo [= Páramo] south of Chimborazo [= Mt Chim-
borazo],” defi ned as “Urbina (1°30′S, 78°44′ W) just a few 
kilometers SE of Chimborazo” by Voss (2007), Chim-
borazo, Ec ua dor.
description:  Small sized (head and body length 

85– 113 mm) with long, soft, and woolly dorsal fur. Dor-
sal color even brownish olive to reddish brown; ventral 
color pale gray to whitish; creamy line separating fl ank 
and abdomen; moderate countershading between dorsum 
and venter. Mystacial vibrissae moderately long, extend-
ing slightly beyond posterior margin of pinnae when bent; 
genal 1 vibrissae absent. Ears relatively large (15– 22 mm), 
evenly rounded, well haired, and dark brown. Tail short 
to moderately long (101– 147% of head and body length), 
well haired, incipiently bicolored brown above and paler 
below, and occasionally with terminal white tip. Hands 
and feet whitish above. Hindfoot relatively short (19– 
28 mm); gap present between thenar and hypothenar 
pads. Hallux moderately long, with claw not extending 
more than about half length of phalanx 1 of dII. Digit 
V of pes long, with claw extending about half length of 
phalanx 2 of dIV. Skull comparatively small (condyloin-
cisive length 22.8– 25.6 mm), slender and delicate, with 
narrow, long, and rounded braincase, and relatively nar-
row rostrum. Zygomatic plates narrow, breadth less than 
length of M1, or moderately broad, subequal to length of 
M1, and may slope backward or be vertically oriented. 
Interorbital region moderately broad, hourglass in shape, 
with smooth edges. Zygomatic arches slightly convergent 
anteriorly. Incisive foramina long, oval shaped, more con-
tracted anteriorly, and extended backward between M1 
procingula. Mesopterygoid fossa broad with subparallel 
sides; sphenopalatine vacuities present as slits or mod-
erately open. Parapterygoid vacuities present or absent. 
Auditory bullae large and infl ated. Subsquamosal fenestra 
slightly larger and more open than postglenoid foramen. 
Carotid circulatory pattern primitive (stapedial foramen, 
groove on inner surface of squamosal and alisphenoid, 
and sphenofrontal foramen present). Upper incisors nar-
row and opisthodont or orthodont. Maxillary toothrow 
relatively short, 3.8– 4.5 mm; upper molars moderately 
hypsodont, with no interpenetration of fl exi. Anteroloph 
of M1 indistinct; M3 with indistinct mesoloph and hypo-
fl exus. Capsular pro cess absent, or as only swollen ridge 
if present.

distribution:  Thomasomys paramorum is an en-
demic species of the northern Andes, occurring north of 
the Huancabamba Defl ection (Voss 2003) within mon-

for Bolivia. Pending further analyses, ideally based on ad-
ditional specimens, I tentatively allocate the Cochabamba 
sample to T. oreas. A single specimen collected from the 
Cordillera Vilcabamba, Junín, might also represent an un-
known taxon. This specimen has grayish tones, short 
dorsal pelage, and an undefi ned dorsal band, among other 
features.

Anthony (1926a) considered T. oreas as most closely 
related to T. paramorum. On the contrary, Patton (1987), 
based on electrophoresis of 24 loci, found T. oreas related 
to T. gracilis as compared with other species of Thoma-
somys from southeastern Perú. This result that was later 
supported by cladistic analysis of morphological charac-
ters where T. oreas appears related to a species cluster that 
included Thomasomys sp. 8, Thomasomys sp. 9, and T. 
gracilis (Pacheco 2003). The phyloge ne tic analysis based 
on mtDNA cytochrome-b sequences placed T. oreas as sis-
ter to Thomasomys sp. 9 and well removed from T. gracilis 
(Salazar- Bravo and Yates 2007).

The karyotype of T. oreas (reported as T. taczanowskii) 
with a diploid number 2n = 44 and, FN = 44, X and Y au-
tosomal chromosomes, from a specimen from Yuraccyacu, 
Ayacucho department, in the Río Apurímac drainage was 
reported by A. L. Gardner and Patton (1976), a sample 
that I earlier (Pacheco 2003) referred to as Thomasomys 
sp. 8. Given the extensive geographic variation in samples 
currently allocated to T. oreas, the karyotype of a topotype 
is critically lacking.

Map 356    Selected localities for Thomasomys oreas (●). Contour line = 
2,000 m.
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than Papallacta specimens in most mea sure ments and have 
proportionately narrower zygomatic plates, but he judged 
both to represent the same taxon. Pacheco (2003) also noted 
that the zygomatic plates are slightly sloped backward in 
these specimens, not vertical.

Little is known about the phyloge ne tic position of T. 
paramorum. Ellerman (1941) included this species in his 
cinereus Group. Pacheco (2003) found the species closely 
related to T. niveipes in his phyloge ne tic assessment based 
on morphology. And T. E. Lee et al. (2011) allied the spe-
cies to an apparently unknown taxon, morphologically 
identifi ed as T. baeops, from Sangay, based on an mtDNA 
cytochrome-b molecular phylogeny. Unfortunately, no 
additional data  were provided on this taxon to under-
stand this discrepancy. However, if this unknown taxon 
 were certainly a type of baeops, the hypothesis of the 
“cinereus” and “baeops” groups presented  here would 
be rejected despite the trenchant morphological differ-
ences between them. Because Robert S. Voss confi rmed 
the identifi cation of this taxon as T. baeops but the gene 
sequence suggests that the specimen is a member of the 
“cinereus” group, the possibility of a mismatch should be 
considered. Additional studies are needed to resolve this 
issue and the phyloge ne tic relationships of T. paramorum.

Thomasomys popayanus J. A. Allen, 1912
Popayán Thomasomys

synonyms:
Thomasomys popayanus J. A. Allen, 1912:81; type local-

ity “crest of Western Andes (alt. 10,340 ft [3,152 m]), 

tane forests and páramo habitats from southern Colom-
bia to central Ec ua dor, between 2,000 and 4,300 m.

selected localit ies  (Map 357): COLOMBIA: 
Nariño, Pasto, slopes of Volcán Galeras (ICN 13267). EC-
UA DOR: Azuay, Cajas Plateau (Barnett 1999); Bolívar, 
Sinche (AMNH 66984); Carchi, Mantufar, Atal (UMMZ 
77215); Chimborazo, Urbina (type locality of Thomaso-
mys paramorum Thomas); Napo, Cerro Antisana (FMNH 
53239); Napo, Cuyuco [probably Cuyuja], below Papal-
lacta (AMNH 46629); Pichincha, E side of Mt. Pichincha 
(MVZ 137603), Guarumos West (FMNH 56238), Upper 
Río Pita (USNM 270151).

subspecies :  Thomasomys paramorum is monotypic 
(but see Remarks).

natural history:  On the Cajas Plateau in Ec-
ua dor, this species occurs in primary, secondary, and re-
cently disturbed forests, typically in habitats with moist 
mossy ground cover, fallen logs, and proximity to stands 
of Chusquea bamboo, but not in páramo (Barnett 1999). 
At Papallacta, also in northern Ec ua dor, individuals  were 
captured in subalpine rainforest, in Polylepis (Rosaceae) 
thickets in the páramo, and in the shrubby páramo/forest 
ecotone (Voss 2003). It is mainly terrestrial, and uses run-
ways through moss, along banks of small streams, in wet 
leaf litter under shrubs and branches, and under clumps 
of grass. It was also trapped in low, moss- covered trees 
(Voss 2003). M. Brito et al. (2012) described nets located 
under root masses and among dead leaves of Espeletia 
(Asteraceae) shrubs, at heights between 15 cm and 1.5 m. 
A female from the east side of Mt. Pichincha (MVZ) was 
collected with an embryo at the end of June.

remarks :  The stomach morphology corresponds to 
the unilocular- hemiglandular model (Carleton 1973). The 
few karyotypes available suggest some geographic variation 
in Ec ua dor. Haynie et al. (2006) reported 2n = 44, FN= 42, 
for specimens from Tungurahua, similar to that reported 
previously by A. L. Gardner and Patton (1976) from Mount 
Pichincha (reported as Thomasomys sp.), except that X and 
Y chromosomes are acrocentric instead of submetacentric. 
A karyotype from the type locality is lacking.

Thomasomys paramorum exhibits some geographic poly-
morphism in several characters that might suggest a species 
complex (Pacheco 2003). Samples from southern Colombia 
in Nariño and northwestern Ec ua dor, Carchi, differ from 
typical paramorum by their reddish pelage, broader nasals, 
very infl ated bullae that are strongly placed forward so that 
the middle lacerate foramen is closed, a broad mesoptery-
goid fossa with posteriorly convergent sides, the upper inci-
sors are less opisthodont rather than strongly opisthodont, 
and the postglenoid foramen and subsquamosal fenestra are 
narrow and elongated, not rounded. Voss (2007) also noted 
than the topotypic series from Chimborazo average larger 

Map 357    Selected localities for Thomasomys paramorum (●). Contour line = 
2,000 m.
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brera (1961) and Musser and Carleton (1993) but not by 
Voss (2003) or Pacheco (2003). Voss (2003) recognized 
T. popayanus (in which he provisionally included nice-
fori) based on shorter (33– 34 mm) hindfeet and smaller 
(6.0– 6.6 mm) molar toothrows than T. aureus. However, 
for unknown reasons, Voss’s (2003) mea sure ments do 
not coincide with my own data of hindfeet (33– 38 mm, 
N = 4, AMNH adult specimens) or molar toothrow (6.44– 
6.96 mm, N = 4, AMNH adult specimens), or J. A. Allen’s 
(1912) data (35– 38 mm, 7.0 mm, respectively), both sets of 
which are slightly larger than hindfoot (33– 36 mm), and 
molar toothrow (5.9– 6.6 mm) of T. nicefori (N = 10). In 
addition, T. popayanus has the tail usually longer than T. 
nicefori (129– 145% versus 114– 136% of head and body 
length). Pacheco (2003) presented additional morphologi-
cal traits to separate both species, and which are detailed 
above (see T. nicefori account). The karyotype is unknown.

Thomasomys praetor (Thomas, 1900)
Cajamarca Thomasomys

synonyms:
Oryzomys praetor Thomas, 1900d:354; type locality “East-

ern slope of Paramo [= Páramo] between San Pablo and 
Cajamarca, [Cajamarca,] Peru,” 4,000 m elevation.

40 miles [64 km] west of Popayan [= Popayán], Cauca, 
Colombia.”

Thomasomys aureus popayanus: Gyldenstolpe, 1932a:51; 
name combination.
description:  Large species (head and body length 

145– 164 mm) with general coloration similar to T. au-
reus. Dorsal pelage long, thick, and not very fi ne, yellow-
ish rufous with faint but dark median band along midline; 
top of head darker than back and slightly grayish; ventral 
surface deep ochraceous buff. Hindfeet long (33– 38 mm), 
moderately broad, and with upper metatarsal dark brown 
and digits whitish. Tail long (129– 145% of head and body 
length), monocolored, fi nely annulated, covered with very 
short hairs, and without terminal pencil. Skull large (con-
dyloincisive length 34.5– 36 mm); nasals long, taper pos-
teriorly, and longer than premaxillae. Zygomatic plates 
rather vertical and moderately broad. Interorbital region 
narrow with incipient square margins; postorbital ridge 
indistinct. Incisive foramina long and moderately narrow, 
extending posteriorly slightly between M1 anterocones. 
Palatal bridge short and narrow. Auditory bullae small, 
and not infl ated; anterior pro cess of ectotympanic is large. 
Mesopterygoid fossa broad and somewhat parallel sided; 
roof closed. Carotid circulatory pattern derived (stapedial 
foramen small, no internal squamosal- alisphenoid groove, 
no sphenofrontal foramen). Lambdoid ridge indistinct or 
absent. Upper incisors opisthodont. Maxillary toothrow 
long, 6.4– 7.0 mm. M1 lacks perceptible protostyle and en-
terostyle; m1 with ectolophid. Capsular pro cess absent.

distribution:  Thomasomys popayanus occurs in 
the Cordillera Occidental of Colombia, between 1,830 m 
and 3,300 m.

selected localit ies  (Map 358): COLOMBIA: 
Antioquia, Urrao, Santa Bárbara (FMNH 71287), Urrao, 
Páramo Frontino (FMNH 71269); Cauca, coast range 
W of Popayán (MCZ 17317), Cocal (AMNH 32460), 
Munchique (FMNH 89273); Valle del Cauca, San Antonio 
(AMNH 32187).

subspecies :  I consider T. popayanus to be mono typic.
natural history:  Little is known about this spe-

cies. Delgado- V. (2009) reported it from the Reserva San 
Sebastián- La Castellana, Valle de Aburrá, Antioquia, Co-
lombia, by both captures and from remains in scat of the 
Crab- eating Fox Cerdocyon thous. Trapido and Sanmartín 
(1971) screened specimens of T. popayanus (reported as T. 
aureus) for Pichindé virus, but failed to detect the virus.

remarks :  Thomasomys popayanus was described 
only on the basis of coloration and standard mea sure-
ments ( J. A. Allen 1912). Without substantive arguments, 
Thomas (1921j)  doubted that popayanus was separable 
from T. aureus, and Ellerman (1941) formally reduced it 
to a subspecies of T. aureus, an action followed by Ca-

Map 358    Selected localities for Thomasomys popayanus (●). Contour line = 
2,000 m.
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ern Andes in Peru, between the Huancabamba Defl ection 
and the Río Marañón, from 2,050 to 4,000 m.

selected localit ies  (Map 359): PERU: Ancash, 
Carhuaz, Jangas, Antauran, Cordillera Negra, Quebrada 
Lancash (MUSM 11644), Cuenca del Río Pampas, be-
low Conzuso (MUSM 23326). Quebrada Chalhuacocha, 
Acrana (MUSM 23332); Cajamarca, Celendín, Hacienda 
Limón (FMNH 19256), San Pablo (type locality of Ory-
zomys praetor Thomas); La Libertad, 5 mi SW of Otuzco 
(MVZ 137941), Sanagorán (MUSM 17301).

subspecies :  Thomasomys praetor is monotypic.
natural history:  This species has been collected 

in páramo thickets (Thomas 1900d) and at the edge of the 
timberline in the dry forests of the Río Marañón valley 
(Osgood 1914b). I have obtained additional specimens in 
dense and tall shrub habitats on rocky substrates, near riv-
ers or streams.

remarks :  Thomasomys praetor is another of the 
large Thomasomys relegated to a subspecies of T. aureus 
by Cabrera (1961). However, Voss (2003) and Pacheco 
(2003) in de pen dently recognized T. praetor as a valid 
species. Voss (2003) followed and highlighted Thomas’s 
(1900d) main characteristics provided in the original diag-
nosis: grayish dorsal fur, pale- silvery ventral fur, pale hind-
feet, shorter tail, narrower interorbital, and a broad and 
distinctively fl attened braincase. Pacheco (2003) scored 
new and numerous external, hard, and soft morphological 
characters in his phyloge ne tic analysis of the genus. In ad-
dition to Thomas’s description, T. praetor can be readily 
separated from T. aureus by the smaller hallux and digit 
V, shorter mystacial vibrissae, deeper and better defi ned 
zygomatic notch, and entolophids oriented to the murid 
and coalesced with a minute mesolophid.

T. E. Lee et al. (2011) claimed to have the fi rst record 
of T. praetor from Ec ua dor, based on four specimens 
collected in Atillos lagoons, Chimborazo, Sangay National 
Park, that have the following external range mea-
sure ments: total length 376– 432 mm, tail length 211– 
249 mm, hindfoot 38– 42 mm, and ear 24– 25 mm. How-
ever, these specimens are much larger in the fi rst three 
dimensions than the holotype of T. praetor (total length 
348 mm, tail length 180 mm, hindfoot 35 mm, and ear 
25 mm), an adult specimen of age 3 (sensu Voss 1991a), 
and the average of 13 other specimens (total length 
337.15 mm, tail length 180.69 mm, hindfoot 34.92 mm, 
and ear 23.54 mm). Although the fur color of their speci-
mens did not match that described for T. praetor proper 
(Thomas 1900d; Voss 2003), T. E. Lee et al. (2011)  were 
convinced of their determination and further claimed 
that T. praetor and T. aureus  were not sister taxa. Al-
though I have not examined the specimens in question, I 
doubt that the Atillos’ sample corresponds to T. praetor 

Thomasomys praetor: Thomas, 1906c:443; fi rst use of cur-
rent name combination.

Thomasomys aureus praetor: Cabrera, 1961:426; name com-
bination.
description:  Large sized (head and body length 

161– 187 mm) with comparatively short tail (107– 116% 
of head and body length). Fur long, soft, close, and thick, 
with hairs on midback 13– 15 mm long. Dorsal color oli-
vaceous grayish, darkened on middle and posterior back; 
head, cheeks, shoulders, and sides clearer yellowish gray, 
undersurface buffy white with slate- based hairs. Mystacial 
vibrissae moderately long, extending slightly beyond pos-
terior margin of pinnae when bent; genal 1 vibrissae pres-
ent. Hindfoot long (35– 38 mm); metatarsals silvery white. 
Hallux long, extending to interphalangeal joint of dII, or 
moderate, not reaching that joint. Digit V of pes moder-
ately long, claw extending close to base of claw of dIV. 
Tail incipiently bicolored, uniformly brown above, rather 
paler below, short haired, and usually with terminal white 
tip. Ears of medium size (23– 25 mm), blackish brown, and 
conspicuous white postauricular patch present. Skull large 
(condyloincisive length 36.9– 37 mm), within range of T. 
aureus; braincase rather broad and fl at; rostrum short 
and comparatively broad; nasals expanded anteriorly 
and taper posteriorly, with posterior margins level with 
or longer than premaxillae. Zygomatic plates moderately 
broad, breadth subequal to length of M1, rather vertical, 
and more projecting such that zygomatic notches well de-
fi ned. Interorbital region narrow, sides parallel or slightly 
convergent, and fl at above; edges squared and traceable 
across parietals to outer margins of interparietal; postor-
bital ridge distinct. Molar bearing maxillae with triangu-
lar shape. Parietals with large lateral projections. Inter-
parietal broad, strap- like, and shorter anteroposteriorly. 
Incisive foramina large and open, extending backward 
usually between M1 anterocones. Palatal bridge short and 
narrow, with maxillary palatal pits present. Auditory bul-
lae small but moderately infl ated, with bony tubes short 
but distinct; anterior pro cess of ectotympanic relatively 
small; pro cessus brevis of incus unusually robust. The me-
sopterygoid fossa is broad and somewhat parallel sided; 
its roof perforated by moderate sphenopalatine vacuities 
fl anking presphenoid- basisphenoid suture. Carotid circu-
latory pattern derived (stapedial foramen small, no inter-
nal squamosal- alisphenoid groove, no sphenofrontal fora-
men). Lambdoid ridge distinct. Upper incisors orthodont, 
molars large. Maxillary toothrow length long, ranging 
from 7.1– 7.5 mm, similar to T. aureus. The m1 entolophid 
oriented to murid, and coalesced with minute mesolophid. 
Capsular pro cess absent.

distribution:  Thomasomys praetor is known from 
the western versant and inter- Andean valleys of the north-



672 Mammals of South America

description:  Distinctively large species (head and 
body length 173 198 mm), slightly larger than Ec ua dorean 
T. aureus. Dorsal pelage long, thick, and not very fl uffy, 
rich orange- rufous in color with faint dark band along 
midline, richer along sides; undersurface clear orange- 
buff, not countershaded. Mystacial vibrissae long, extend-
ing distinctly posterior to pinnae; genal 1 vibrissae pres-
ent. Hindfeet relatively long (35– 39 mm) and moderately 
broad, with dark brown patch on metatarsals and silvery 
whitish on sides and digits. Tail long (113– 131% of head 
and body length), monocolored blackish brown, fi nely an-
nulated, covered with short hairs, and without terminal 
pencil. Hallux long, extending to interphalangeal joint of 
dII. Digit V of pes very long, claw extending to base of claw 
of dIV. Protuberant anus prominent. Skull large and robust 
(condyloincisive length 36.7– 39.4 mm); rostrum relatively 
short and broad; braincase oblong, moderately broad, and 
not infl ated. Zygomatic plates broad and vertical. Anterior 
borders of premaxillae do not project much beyond upper 
incisors. Premaxillomaxillary- frontal intersection anterior 
to zygomatic notches. Anterior margin of M1 placed an-
terior to posterior border of zygomatic plates. Interorbital 
region narrow, slightly convergent anteriorly, with square 
(no beaded) margins; postorbital ridge distinct; parietals 
large with comparatively small and less rectangular lat-
eral pro cesses; interparietal large and half- oblong in shape; 
lambdoid ridge well developed. Incisive foramina large and 
comparatively broad, and extend posteriorly level to or be-
tween anterocones of M1; maxillary septum usually long, 
approaching half length of incisive foramen. Palatal bridge 
short and narrow with maxillary palatal pits present. Au-
ditory bullae small, uninfl ated, and fl ask- shaped; anterior 
pro cess ectotympanic comparatively small. Mesopterygoid 
fossa broad and somewhat parallel- sided; roof closed, with 
sphenopalatine vacuities absent or present only as slit- 
like vacuities fl anking presphenoid- basisphenoid suture. 
Parapterygoid fossae possess large posterior opening of 
alisphenoid canal. Carotid circulatory pattern derived (sta-
pedial foramen small, no internal squamosal- alisphenoid 
groove, no sphenofrontal foramen). Upper incisors opisth-
odont. Maxillary toothrow long, 7.2– 7.6 mm. M1 with 
anterofl exus coalesced with anterocone, showing indistinct 
anteroloph; protofl exus of M2 indistinct; ectolophid of m1 
present. Capsular pro cess absent but area strongly swollen 
producing distinct shelf.

distribution:  Thomasomys princeps is known 
only from the Cordillera Oriental of Colombia, from about 
2,650 to 3,060 m.

selected localit ies  (Map 360): COLOMBIA: 
Cundinamarca, Choachí (USNM 251958), Bogotá re-
gion (BM 95.8.1.37, holotype), Laguna Vergon (USNM 
251976), Bogotá, San Cristobal (FMNH 71307), Bogotá, 

because Peruvian specimens (including the holotype) are 
uniformly smaller and all specimens I have examined ex-
hibit the grayish dorsal fur, pale- silvery ventral fur, and 
pale hindfeet as stated by Thomas (1900d), Voss (2003), 
and herein.

Thomas (1900d) allied T. praetor to T. aureus and T. 
princeps, and suggested they comprised a section of the 
genus. Pacheco (2003)’s phyloge ne tic assessment based on 
morphological attributes found T. praetor allied to other 
species of his “aureus” group, but unexpectedly in a basal 
position. The karyotype is unknown.

Thomasomys princeps (Thomas, 1895)
Principal Thomasomys

synonyms:
Oryzomys princeps Thomas, 1895b:58; type locality “Bo-

gota,” corrected to Bogotá Region, 8,750 ft (2,667 m), 
Cundinamarca, Colombia by Musser and Carleton (2005).

Thomasomys princeps: Thomas, 1906c:443; fi rst use of cur-
rent name combination.

Thomasomys aureus princeps: Cabrera, 1961:426; name 
combination.

Map 359    Selected localities for Thomasomys praetor (●). Contour line = 2,000 m.
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the lacrimals; broader and oval- shaped incisive foramina 
rather than narrow and elongated, with maxillary septum 
about half the length of foramina opening rather than 
shorter; the comparatively small anterior pro cess of ecto-
tympanic; comparatively larger posterior opening of the 
alisphenoid canal; anterior margin of M1 placed anterior 
to the posterior border of zygomatic plates rather than 
ventral to them; a strongly swollen capsular pro cess pro-
ducing a distinct shelf; an indistinct anterofl exus of M1; 
an indistinct protofl exus of M2; and an ectolophid on m1.

Thomasomys princeps was found to cluster unresolved 
with other species of the “aureus” group in a phyloge ne-
tic analysis based on morphological characters (Pacheco 
2003). However, resolution was limited by the lack of skel-
etons and specimens in alcohol. The karyotype is unknown.

Thomasomys pyrrhonotus Thomas, 1886
Reddish- backed Thomasomys

synonyms:
Hesperomys [Rhipidomys] pyrrhorhinus: Thomas, 1882: 

107; part; not Mus pyrrhorhinos Wied- Neuwied.
H[esperomys]. pyrrhonotus Thomas, 1886b:422; type local-

ity “Tambillo, [Río Malleta,] 5800 ft [1,768 m],” Caja-
marca, Peru.

Thomasomys pyrrhonotus: Thomas 1906c:443; fi rst use of 
current name combination.
description:  Medium sized comparable to T. au-

ricularis (head and body length 137– 144 mm), which it 
resembles superfi cially, but with slightly shorter tail and 
slightly shorter toothrow length. Dorsal pelage rich rufous, 
head similar but lighter; undersurface whitish with small 
orangish pectoral streak. Bases of dorsal and ventral hairs 
slated- color. Ears of moderate length (19.5– 22 mm), and 
whitish postauricular patch present. Blackish mystacial 
vibrissae moderately long, extending slightly or distinctly 
beyond posterior margin of pinnae when bent; genal 1 
vibrissae present. Tail relatively long (120% of head and 
body length), uniformly dark brown except for basal half- 
inch portion covered with red- tipped body hairs. Hindfoot 
moderately long (30– 31 mm) with metatarsals pale orange 
and digits brown. Digit I of pes (hallux) long, extending 
to interphalangeal joint of dII; digit V moderately long or 
long, extending to base of claw of dIV or close. Skull large 
and robust but similar to that of T. auricularis (condy-
loincisive length of skull, 33.9); rostrum long and slender; 
nasals slender and expanded anteriorly; the braincase ob-
long and somewhat infl ated. Incisive foramina long, open, 
and extend backward between M1 procingula; maxil-
lary  septum length short, less than half incisive  foramina 
length. Interorbital region narrow, sides parallel, edges 
squared but smooth and not beaded, and interfrontal 
fontanella present. Ethmoturbinals small and poorly 

San Francisco (FMNH 71305), Guasca, Río Balcones 
(FMNH 71304).

subspecies :  Thomasomys princeps is monotypic.
natural history:  Individuals have been collected 

in montane forests. Lopez- Arévalo et al. (1993) collected the 
species (reported as T. aureus) at the forest of the Reserva 
Biológica Carpanta, Cundinamarca, Colombia, where trees 
reach heights of 25 m and are covered with epiphytes. Sch-
ramm and Lewis (1987) described a new species of fl ea, 
Plocopsylla nungui, from specimens they only identifi ed as 
Thomasomys sp., which  were collected by P. Hershkovitz 
from San Francisco, Bogotá. However, Hershkovitz col-
lected both T. niveipes and T. princeps from this locality, so 
the type host of this fl ea could be either of these two species.

remarks :  Thomas (1900d) and Ellerman (1945) rec-
ognized T. princeps as a valid species, but Cabrera (1961) 
relegated is as a subspecies of T. aureus without justifi ca-
tion. Musser and Carleton (1993, 2005) and Voss (2003) 
followed this arrangement. Alternatively, Pacheco (2003) 
regarded Thomas’s princeps as a valid species, one that can 
be differentiated from T. aureus by a number of characters: 
the short anterior border of the premaxillae not projecting 
beyond upper incisors; short posterior margin of premax-
illae producing a premaxillomaxillary- frontal intersection 
that lies in front of the zygomatic notch rather than level 
to it; longer nasals that extend posteriorly usually beyond 

Map 360    Selected localities for Thomasomys princeps (●). Contour line = 2,000 m.
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ris, all within a partially resolved monophyletic clade com-
prising his “aureus” group, and thus partially supporting 
Ellerman’s hypothesis. The karyotype is unknown.

Thomasomys rosalinda Thomas and St. Leger, 1926
Rosalinda’s Thomasomys

synonym:
Thomasomys rosalinda Thomas and St. Leger, 1926a:347; 

type locality “Goncha, Amazonas, 8500′ [2,591 m],” Peru.
description . Medium size (head and body length 

135 mm), comparatively smallest reported species of “au-
reus” group. Dorsal color reddish gray overall, more gray-
ish on head, foreback, and cheeks, and smoothly more ru-
fous on posterior back, rump, and hindlimbs. Undersurface 
tawny cinnamon, paler on mental, throat, and inner sides 
of forelimbs, with indistinct rufous patch on chest, and 
more rufous on inner sides of hind limbs, inguinal region, 
and base of tail. Bases of hairs plumbeous all over body. 
Hairs of moderate length (12 mm), with guard hairs up to 
15 mm long. Nose reddish gray contrasting with dark spot 
at base of mystacial vibrissae. Mystacial vibrissae moder-
ately long, extending slightly beyond posterior margin of 

developed. Mesopterygoid fossa broad, sides subparallel, 
and roof moderately fenestrated. Auditory bullae unusu-
ally large and infl ated (larger than T. auricularis). Postgle-
noid foramen conspicuous and narrow but smaller than 
more open subsquamosal fenestra; hamular pro cess narrow 
and very long. Lamina of malleus with well- defi ned edge 
on ventral and posterior margin. Incisors very broad and 
strong; anterior surface dark orange. Maxillary toothrow 
long (6.4 mm); molars proportionately large; additional an-
terior edge on the procingulum of M1 usually absent.

distribution:  Thomasomys pyrrhonotus occurs 
only in montane forests in northwestern Peru, from 1,200 
to 3,100 m.

selected localit ies  (Map 361): PERU: Caja-
marca, Bosque Cachil, between Cascas and Contumaza 
(MUSM [VPT 1670]), 7 km N and 3 km E of Chota 
(LSUMZ 22317), 1 km NW of Cutervo (LSUMZ 21874), 
Santa Cruz, Catache, 3.81 km NE of Monteseco (UMMZ, 
uncata logued), Tambillo, Río Malleta (type locality of Hes-
peromys pyrrhonotus Thomas); Piura, Ayabaca (FMNH 
81296), Cerro Chinguela, ca. 5 km NE of Zapalache 
(LSUMZ 26947), Huancabamba, Canchaque (FMNH 
81295).

subspecies :  Thomasomys pyrrhonotus is monotypic.
natural history:  Thomas (1882) stated that this 

species lived in trees, but few other data on ecol ogy or natu-
ral history are known. The species has been collected in tall 
shrub habitat in Cachil, Cajamarca (V. Pacheco, unpubl. 
data), in montane secondary forests and montane bamboo 
forests on the ground and near a stream in Monteseco, 
Cajamarca (L. Luna, pers. comm.), and in montane cloud 
forest at Cutervo, Cajamarca (LSUMZ 21874). Short ob-
servations on one captured specimen revealed this species 
is an excellent climber, making good use of the digits of the 
hindfoot to grasp branches and its long tail for balance (V. 
Pacheco, unpubl. obs.).

remarks :  This species has been treated as polytypic 
after including auricularis Anthony as a subspecies (Ca-
brera 1961), or either as synonym or subspecies in follow-
ing synopses (e.g., Musser and Carleton 1993, 2005). Pa-
checo (2003) recognized T. pyrrhonotus and T. auricularis 
as species; arguments supporting these hypotheses are pro-
vided in the account of T. auricularis.

Page 421 of Thomas (1886b) has been commonly cited 
for the description of this species (Gyldenstolpe 1932; Ca-
brera 1961; Musser and Carleton 1993, 2005), but the 
name fi rst appears on p. 422.

Ellerman (1941:368) recognized a pyrrhonotus Group, 
which included T. pyrrhonotus and T. auricularis based on 
their enlarged auditory bullae, separate from his aureus 
Group. Pacheco’s (2003) phyloge ne tic assessment found T. 
pyrrhonotus allied to T. rosalinda, followed by T. auricula-

Map 361    Selected localities for Thomasomys pyrrhonotus (●). Contour line = 
2,000 m.
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T. pyrrhonotus and both with T. auricularis. Both the large 
interparietal, precluding a parietal- occipital contact, and 
the deep incisive foramina readily differentiate this species 
from other members of the “aureus” group. The karyotype 
is unknown.

Thomasomys silvestris Anthony, 1924
Sylvan Thomasomys

synonyms:
Thomasomys silvestris Anthony, 1924a:2; type locality “Las 

Maquinas [= Máquinas], on Santo Domingo trail, west 
of Corazon [= Corazón], Western Andes, [Pichincha,] Ec-
ua dor; altitude 7,000 feet [2,134 m].”

Thomasomys ischyurus silvestris: Cabrera, 1961:430; name 
combination.
description:  Medium sized (head and body length 

95– 136 mm) with soft, dense, and comparatively long dor-
sal fur. Dorsal color varies from brownish cast (hairs slate- 
colored basally and tipped with raw umber or mummy- 
brown) to much darker, more sooty tone; ventral pelage 
uniformly gray plumbeous, washed with light brown, and 

pinnae when bent; genal 1 vibrissae present. Ears of moder-
ate length (20.5 mm), brown, and covered by long hairs for 
two- thirds of length, surrounded by inconspicuous tawny 
area. Carpal region tawny silvery, not countershaded with 
inner sides of forelimbs; metacarpals and fore digits dark. 
Tail moderately long (126% of head and body length), 
unicolored brown, and covered by short hairs. Hindfoot of 
medium length (27.5 mm); metatarsals silvery light brown 
proximally, becoming slightly darker on distal surface and 
digits, with ungual tuft silvery white. Hallux long, extend-
ing to interphalangeal joint of dII. Digit V of pes very 
long, claw extending to base of claw of dIV. Skull also of 
medium length (condyloincisive length 31 mm), with rela-
tively long and narrow rostrum and oblong braincase. In-
terorbital region narrow with sides angular and divergent. 
Zygomatic arches converge slightly anteriorly, although 
maxillary roots exhibit subrectangular outline. Interpari-
etal unusually large, rectangular shaped, with outer cor-
ners preventing parietals from contacting occipital bone. 
Lambdoid ridge weakly developed. Moderately broad and 
vertical zygomatic plates project slightly forward, produc-
ing well- defi ned zygomatic notches. Incisive foramina large 
and open, capsular- shaped, and extend backward deeply 
to posterior margins of M1 anterocones. Mesopterygoid 
fossa broad, expanded anteriorly and narrowing behind; 
roof moderately perforated by sphenopalatine vacuities on 
both sides of presphenoid- basisphenoid suture; palatal me-
dial pro cess absent. Auditory bullae small, although mod-
erately infl ated; bony tubes short and broad. Postglenoid 
foramen and subsquamosal fenestra very large, latter more 
open. Orbicular apophysis of malleus small. Upper inci-
sors opisthodont. Maxillary toothrow moderate in length 
(6.4 mm). Procingulum of M1 exhibits distinct additional 
border; anteroloph and anterofl exus of this tooth distinct, 
whereas protofl exus of M2 distinct. The m1 exhibits both 
distinct anteromedian fl exid and ectolophids.

distribution:  Thomasomys rosalinda is known 
only from its type locality in northern Peru.

selected localit ies  (Map 362): PERU: Amazo-
nas, Goncha (type locality of Thomasomys rosalinda Thomas 
and St. Leger).

subspecies :  Thomasomys rosalinda is monotypic.
natural history:  This species apparently occurs 

in montane forests, with the type specimen trapped in wet 
brush (Thomas and St. Leger 1926a). No other informa-
tion on ecol ogy or behavior is known.

remarks :  This species, still known only by the ho-
lotype, is one of the most poorly known in the genus. Ell-
erman (1941:371) unexpectedly placed T. rosalinda in his 
widely constructed cinereus Group, but Pacheco (2003) 
confi rmed the species as a member of the “aureus” group 
in his phyloge ne tic assessment, apparently related to both 

Map 362    Single known locality for Thomasomys rosalinda (●). Contour line = 
2,000 m.
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natural history:  Anthony (1924a) stated that this 
species appeared to be an exclusive forest- dwelling form, 
not exploring the thickets of the páramo region. However, 
Tirira (2007) stated that the species occurred in subtropi-
cal, temperate, and adjacent páramo vegetation.

remarks :  Cabrera (1961) relegated silvestris to a sub-
species of T. ischyrus, although Anthony (1924a) explicitly 
distinguished these as separate species. Tirira (1999) ac-
cepted T. silvestris as a valid species following a personal 
communication from me, a position later supported by L. 
Luna and Pacheco (2002) and Voss (2003). L. Luna and 
Pacheco (2002) provided detail comparisons differentiating 
this species from T. onkiro and T. caudivarius. T. E. Lee et al. 
(2011) reported T. silvestris from Sangay National Park, in 
the provinces of Chimborazo and Morona Santiago, claim-
ing they represented the southernmost record of the species. 
However, the Bolívar record is further south. The specimens 
collected by T. E. Lee et al. (2011) are also slightly larger 
than my mea sure ments or those of Voss (2003) in hindfoot 
length (reaching to 34 versus 30 mm) and ear length (reach-
ing to 25 versus 19 mm), suggesting that additional exami-
nation of their specimens is warranted.

Thomasomys silvestris exhibits little variation across its 
range. Voss (2003) stated that one specimen from Antisana 
(FMNH 43251), in the eastern Andes, was similar in quali-
tative characters to the type series collected on the western 
Andes, although he suggested that the specimen was col-
lected on the western side of that volcano, as was true for 
specimens of T. vulcani from the same area (see that ac-
count). The dorsal pelage of specimens from Cotopaxi is 

not countershaded with dorsal pelage. Mystacial vibris-
sae moderately long (ratio of longest mystacial vibrissae to 
length of head and body 0.44), and extend slightly beyond 
posterior margin of pinnae when bent; genal 1 vibrissae ab-
sent. Ear moderately long (15– 19 mm), clove- brown in color. 
Tail distinctly longer than head and body (112– 150%), slen-
der, almost naked, almost uniformly clove- brown above and 
slightly lighter below, and with terminal white tip. Hind-
foot moderately long (25– 30 mm), narrow, and clove- brown 
above, and with distinct gap between thenar and hypothenar 
pads. Digit I of pes (hallux) moderate, with claw not extend-
ing more than about half length of phalanx 1 of dII. Digit V 
of pes long, with claw extending about half length of pha-
lanx 2 of dIV. Skull moderately long (condyloincisive length 
24.7– 28.1 mm) with relatively long and moderately narrow 
rostrum, rounded braincase, and nasals expanded anteri-
orly but tapering posteriorly. Interorbital region moderately 
broad, hourglass in shape, and with rounded margins. Zy-
gomatic plates narrow with straight, vertical anterior mar-
gins; breadth shorter than length of M1. Zygomatic arches 
converge anteriorly. Incisive foramina oval, contracted an-
teriorly, and moderately long, reaching anterior margins of 
M1s or quite close to them. Mesopterygoid fossa broad, 
parallel sided, and usually without palatal medial pro cess; 
roof either closed or with narrow, slit- like sphenopalatine 
vacuities present. Auditory bullae small and uninfl ated. Ali-
sphenoid strut present. Carotid circulatory pattern primi-
tive (stapedial foramen, squamosal alisphenoid groove, and 
sphenofrontal foramen are present). Postglenoid foramen 
small. Lamina of malleus exhibits unusually well- developed 
cephalic peduncle and cephalic pro cess. Upper molars mod-
erately hypsodont, with no interpenetration. Upper incisors 
long and orthodont. Maxillary toothrow moderately long, 
4.5– 5.1 mm. M1 with anteromedian fl exus either absent 
or indistinct, and anteroloph indistinct; M3 comparatively 
small; m1 with anteromedian fl exid weak or absent; ectolo-
phids absent in m1 and m2. Capsular pro cess absent.

distribution:  Thomasomys silvestris occurs in Ec-
ua dor in montane forest and páramo habitats from Bolívar 
province in the south to Napo and Pichincha provinces in 
the north, at elevations from 1,800 to 4,500 m.

selection localit ies  (Map 363): EC UA DOR: 
Bolívar, Carmen, near Sinche (AMNH 66886); Napo, 
Cerro Antisana, oriente (FMNH 43251); Pichincha, Coto-
paxi, Atacazo (EPN 225), Gualea, Ilambo Valley, 1,800 m 
(FMNH 94993), Hacienda Monjas, 4,500 m (EPN 190), 
Las Máquinas, Santo Domingo trail, W of Corazón (type 
locality of Thomasomys silvestris Anthony), San José, occi-
dente (FMNH 53247), Volcán Pichincha, oriente (FMNH 
92000), West Mindo, W Andes (USNM 304850), Zapa-
dores, Río Saloya (USNM 513590).

subspecies :  Thomasomys silvestris is monotypic. Map 363    Selected localities for Thomasomys silvestris (●). Contour line = 2,000 m.
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distribution:  Thomasomys taczanowskii occurs 
in montane forests in the Andes of Ec ua dor and north-
ern Peru, at elevations between approximately 1,150 and 
3,350 m.

selected localit ies  (Map 364): EC UA DOR: 
Azuay, Girón (FMNH 53242); Carchi, Montufar, Atal 
(UMMZ 77160); El Oro (above) Salvias, Cordillera de Chilla 
(AMNH 47671); Loja, Celica (AMNH 47672). PERU: Caja-
marca, 35 mi WNW of Cajamarca (MVZ 137928), Las Jun-
tas, 3 km W of Pachapiriana (AMNH 268147), San Ignacio, 
Tabaconas, Piedra Cueva in Cerro Coyona, Tabaconas- 
Namballe National Sanctuary (UMMZ 176751), Tambillo, 
Río Malleta (type locality of Hesperomys (Rhipidomys) tac-
zanowskii Thomas); Lambayeque, Seques (AMNH 73124), 
Uyurpampa (MUSM 21800); Piura, Huancabamba, Can-
chaque (FMNH 81313), Laguna (USNM 304539), Paria-
marca Alto (MUSM 23782), 2 km W of Porculla Pass (MVZ 
137942), Portachuelo (MUSM 21741), Quebrada El Gallo, 
Campamento Bomba Quemada 1 (MUSM 23592); San 
Martín, Mariscal Caceres Huicungo, P.N. Río Abiseo, La 
Playa (MUSM 7983).

subspecies :  I consider T. taczanowskii to be mono-
typic (but see Remarks).

natural history:  Little is known about the ecol-
ogy, population biology, or other natural history aspects of 
this species. Individuals have been captured in tall shrub 
mixed with short and slender trees in upper montane for-
ests at Las Ashitas, Cajamarca (V. Pacheco, pers. obs.). In 
Pariamarca Alto, the species was taken in Queñua Andean 
forests (Polylepis weberbaueri), among small trees (about 
5 m high), densely covered by mosses and lichens, and the 
ground by short grasses browsed by cattle (V. Pacheco, pers. 
obs.). Specimens taken at Cerro Chinguela and Quebrada El 
Gallo, in Piura (about 3,000 m elevation) came from pristine 
upper montane forest with trees reaching heights of 10 to 
25 m high, and with numerous species of shrubs, epiphytes, 
tree ferns, vines, and epiphytes present (V. Pacheco, pers. 
obs.), and in montane secondary forests and montane bam-
boo forests near a stream in Monteseco, Cajamarca (L. Luna, 
pers. comm.). My brief observations in the fi eld suggest that 
individuals are excellent and agile climbers. Schramm and 
Lewis (1987) described a new species of fl ea, Plocopsylla ki-
lya, as from Peruvian specimens of T. taczanowskii.

remarks :  Thomasomys taczanowskii has been con-
fused with T. oreas in the literature. This includes A. L. 
Gardner (1976:13) report of T. taczanowskii from Yurac-
cyacu, Ayacucho, based on two specimens (LSUMZ 16735, 
16736), and the karyotype of these specimens reported 
by A. L. Gardner and Patton (1976). Pacheco (2003) re-
identifi ed these specimens as Thomasomys sp. 8, an un-
described species allied to T. oreas (see T. oreas account). 
Thomas (1920h:236) provisionally identifi ed a specimen 

brownish, resembling T. caudivarius, but the grayish ven-
tral pelage and skull features correspond to T. silvestris.

Little is known on the phyloge ne tic relationships of T. 
silvestris. Anthony (1924a) compared the species with T. 
cinereus, T. rhoadsi (a synonym of T. vulcani; see that ac-
count), and T. ischyrus, and suggested that T. silvestris was 
more nearly related to T. ischyrus. A phyloge ne tic assess-
ment based on morphological characters places T. silves-
tris more related to T. caudivarius, both members of the 
“cinereus” group (Pacheco 2003). This result, however, is 
not supported by a molecular phylogeny based on mtDNA 
cytochrome-b, where T. silvestris was found related to T. 
taczanowskii (reported as T. ischyrus, see both species 
accounts), a member of the “baeops” group, despite the 
extensive morphological differences between them. Addi-
tional studies are necessary to resolve this discrepancy.

Thomasomys taczanowskii (Thomas, 1882)
Taczanowski’s Thomasomys

synonyms:
Hesperomys (Rhipidomys) taczanowskii Thomas, 1882: 109; 

type locality “Tambillo, [Río Malleta,] 5800′ [1,768 m],” 
Cajamarca, Peru.

Hesperomys (Vesperimus) taczanowskii: Thomas, 1884: 
449; name combination.

Hesperomys (Thomasomys) taczanowskii: Coues, 1884: 
1275; name combination.

Thomasomys taczanowskii: Gyldenstolpe, 1932a:56; fi rst 
use of current name combination.
description:  Medium sized (head and body length 

97– 120 mm; condyloincisive length 25.1– 27.7 mm) with 
soft and woolly fur of medium length. Dorsal color gray-
ish yellow with hairs tipped rufous yellow; head grayer 
and less yellow. Ventral pelage grayish white, moderately 
countershaded. Mystacial vibrissae very long, extending far 
behind ears when bent; genal 1 vibrissae present. Tail moder-
ately long (98– 132% of head and body length), unicolored 
pale brown, and with terminal white tip usually present. 
Hindfoot relatively short (24– 28 mm). Digit 1 of pes (hal-
lux) long and dV very long, as in T. baeops. Skull with short 
and delicate rostrum; short nasals; frontonasal profi le quite 
fl at, not convex; and braincase moderately infl ated. Inter-
orbital region narrow with faintly marked (not rounded 
nor beaded) edges, but slightly broader than T. baeops. 
Zygomatic arches narrow and converging anteriorly. In-
cisive foramina narrow and long, extending backward 
between anterior borders of M1s. Auditory bullae small 
but comparatively more infl ated than in T. baeops. Carotid 
circulatory pattern derived (stapedial foramen small, no 
internal squamosal- alisphenoid groove, no sphenofrontal 
foramen). Upper incisors opisthodont. Maxillary toothrow 
short, 4.1– 4.6 mm. Capsular pro cess distinct.
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species, but a revision based on a larger series is required 
to confi rm this hypothesis. A single specimen from Río 
Abiseo, San Martín, tentatively determined as T. tacza-
nowskii, represents the southernmost record of the spe-
cies, although several features (including absent genal 1 vi-
brissae, longer nasals, narrow zygomatic plates, and large 
ethmoturbinals) suggest it might represent an undescribed 
taxon.

Thomasomys ucucha Voss, 2003
Ucucha Thomasomys

synonym:
Thomasomys ucucha Voss, 2003:10; type locality “11,100 ft 

(3384 m) in the valley of the Río Papallacta (ca. 3– 5 km 
by trail NNW Papallacta), Provincia Napo, Ec ua dor.”
description:  Medium sized (head and body length, 

94– 119 mm) with dense, fi ne, and soft fur. Dorsal color-
ation near brownish olive along fl anks, shading to dark 
grayish brown middorsally. Ventral color dark neutral 
gray basally, with superfi cial wash of light neutral gray 
or glaucous, not sharply contrasting with dorsal color-
ation. Mystacial vibrissae moderately long, extending just 
behind pinnae when laid back alongside head; genal 1 vi-
brissae absent. Ears small (17– 20 mm) and sparsely cov-
ered with short, blackish hairs, not contrasting conspic-
uously with color of the head. Tail long (122– 151 mm), 
and substantially longer than combined length of head 
and body (122– 125%). Hindfoot of moderate size (26– 
30 mm) and neither very narrow nor conspicuously broad, 
without gap between thenar and hypothenar pads. Digit 
I of pes (hallux) moderately long, with claw not extend-
ing more than about half length of phalanx 1 of dII. Digit 
V of pes long, with claw extending about half length of 
phalanx 2 of dIV. Skull moderately long (condyloincisive 
length 25.8– 29.1 mm) with relatively short and blunt ros-
trum, and straight frontonasal profi le. Interorbital region 
narrow with rounded supraorbital margins. Zygomatic 
arches rounded and fl are widely. Zygomatic plates mod-
erately broad (subequal to length of M1) and vertically 
oriented. Incisive foramina widest just behind premaxil-
lomaxillary suture and short, not approaching M1 an-
terocones. Mesopterygoid fossa broad and straight sided; 
bony roof complete or perforated by narrow, slit- like sphe-
nopalatine openings fl anking presphenoid- basisphenoid 
suture. Alisphenoid strut present, separating buccinator- 
masticatory from accessory oval foramina. Posterior 
opening of alisphenoid canal comparatively reduced. 
Carotid circulatory pattern primitive (stapedial foramen, 
squamosal alisphenoid groove, and sphenofrontal fora-
men present). Auditory bullae small and uninfl ated. Up-
per incisors large, broad, and conspicuously procumbent. 
Maxillary toothrow relatively short (4.2– 4.6 mm), primar-

(USNM 194876) from the Occobamba Valley, Cusco, as 
T. taczanowskii, but Pacheco (2003) corrected this assign-
ment as well to Thomasomys sp. 9, another undescribed 
form allied also to T. oreas (see that account). S. Anderson 
(1993:37) recorded T. taczanowskii from El Choro, Coch-
abamba, Bolivia, based on one specimen (FMNH 74866), 
which also has been tentatively reidentifi ed as T. oreas (V. 
Pacheco, unpubl. obs.; see the account of that species).

A phyloge ne tic analysis of discrete morphological 
characters for Thomasomys recovered T. taczanowskii as 
most closely related to T. baeops (Pacheco 2003), a hy-
pothesis corroborated by mtDNA cytochrome-b sequences 
(Salazar- Bravo and Yates 2007). As mentioned earlier (see 
T. baeops account), the GenBank sequence AF 108675 
(MVZ 181999) corresponds to T. taczanowskii and not to 
T. ischyrus (see Pacheco 2003).

Two specimens from Carchi, Ec ua dor, representing 
the northernmost record of T. taczanowskii, are unfortu-
nately both fragmented and juveniles (age class 1, sensu 
Voss 1991a). Cranial and external characteristics of these 
specimens agree with the typical representatives of the 

Map 364    Selected localities for Thomasomys taczanowskii (●). Contour line 
= 2,000 m.
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Thomasomys vestitus (Thomas, 1898)
Mérida Thomasomys

synonyms:
Oryzomys vestitus Thomas, 1898e:454; type locality “Rio 

Milla [= Río Milla], Merida [= Mérida], 1630 m,” Ven-
ezuela.

Thomasomys vestitus: Thomas, 1906c:443; fi rst use of cur-
rent name combination.
description:  Large size (head and body length 

138– 141 mm) with long, soft, and woolly dorsal fur, 
long tail (138– 141 mm, 120% of head and body length), 
and medium sized ears (17– 21 mm). Dorsal pelage col-
ored grizzled fuscous gray, more rufous posteriorly, with 
grayish head. Under parts uniformly grayish, washed 
with dull buff; not countershaded relative to the dorsum. 
Ears thinly haired and pale brown. Hands dull whitish 
above. Tail monocolored pale brown, and comparatively 
well haired; terminal white tip absent. Mystacial vibris-
sae moderately long, extending slightly beyond posterior 
margin of pinnae when bent; genal 1 vibrissae absent. 
Hindfoot of medium length (33– 33.3 mm) and dull whit-
ish above. Digit I of pes (hallux) moderately long, with 
claw not extending more than about half length of pha-
lanx 1 of dII. Digit V of pes long, with claw extending 
about half length of phalanx 2 of dIV. Skull large (con-
dyloincisive length 32.5– 33.9 mm), broad and depressed 
in cranial region; braincase large and oblong; rostrum 
comparatively short and narrow; and frontonasal profi le 
straight. Nasals short, narrow, and taper posteriorly. Zy-
gomatic plates vertical and moderately broad, subequal 

ily due to conspicuously smaller M3. Molars hypsodont 
and lack well- developed cingula and stylar cusps. In up-
per molars, anterolophs and mesolophs of M1 and M2 
comparatively less developed, and M3 usually lacks dis-
tinct hypofl exus. In M1, anteromedian fl exus distinct. The 
m1 anteromedian fl exid indistinct and ectolophids absent. 
Mandible with distinct capsular pro cess and short angular 
pro cess relative to condylar pro cess. Stomach unilocular- 
hemiglandular (Carleton 1973); gall bladder present; mac-
roscopic preputial glands absent.

distribution:  Thomasomys ucucha is known only 
from the crest of the Cordillera Oriental (between ca. 
3,380 and 3,800 m) just south of the equator in the Ec-
ua dorean provinces of Carchi, Pichincha, and Napo (Voss 
2003; Arcos et al. 2007).

selected localit ies  (Map 365): EC UA DOR: 
Carchi, Los Encinos (Arcos et al. 2007), Potrerillos, Ipu-
erán (Arcos et al. 2007); Napo, Río Papallacta valley (type 
locality of Thomasomys ucucha Voss); Pichincha, Tablón, 
road to Papallacta (AMNH 46621).

subspecies :  Thomasomys ucucha is monotypic.
natural history:  This species has been taken in 

grassy páramo, in the shrubby páramo/forest ecotone, in 
grassy glades surrounded by forest, and deep inside subalpine 
rainforest. Most recorded captures  were on the ground, 
along rabbit trails or runways through dense grass or low 
herbs, in runways through moss or damp litter, under 
mossy debris, at the bases of mossy trees, or along the wet 
margins of small streams. The species is sympatric and syn-
topic (in the same habitats) with Akodon mollis, Anoto-
mys leander, Chilomys instans, Microryzomys altissimus, 
M. minutus, Neusticomys monticolus, Neomicroxus late-
bricola, T. aureus, T. baeops, T. cinnameus, T. erro, and 
T. paramorum (Voss 2003).

remarks :  Rec ords of this species include those of 
Thomasomys sp., as reported by Voss (1988:Table 43) 
in a previous list of Papallacta mammals, and Thomaso-
mys sp. 11 in Pacheco (2003). A phyloge ne tic assessment 
based on morphological characters fi nds T. ucucha in a 
cluster with other species of the “cinereus” group, spe-
cifi cally related to T. cinnameus, although with weak sup-
port (Pacheco 2003). Voss (2003) contrasted T. ucucha 
principally with T. hylophilus, another member of the 
“cinereus” group.

Arcos et al. (2007) reported additional specimens of 
Thomasomys ucucha from Carchi province in northern 
Ec ua dor, close to the Colombian border. They reported 
a hindfoot length of 17.3 mm for one specimen (MECN 
5918), which is shorter than the range (26 to 30 mm) given 
by Voss (2003). The correct mea sure ment of this specimen 
is, however, 27.5 mm (L. Albuja, pers. comm.). This species 
is then very likely present in Colombia.

Map 365    Selected localities for Thomasomys ucucha (●). Contour line = 
2,000 m.
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remarks :  Aguilera et al. (2000) described a karyo-
type with 2n = 44, FN = 42, including acrocentric X and Y 
chromosomes, a complement noted for its general confor-
mity to the hypothesized primitive condition for the genus.

Almost nothing is known on the phyloge ne tic relation-
ships of T. vestitus. My phyloge ne tic assessment based on 
morphological characters (Pacheco 2003) placed T. vestitus 
as related to a cluster of species of the “cinereus” group, 
which included forms allied to T. cinereiventer and T. vulcani.

Thomasomys vulcani (Thomas, 1898)
Pichincha Thomasomys

synonyms:
Aepeomys vulcani Thomas, 1898e:452; type locality “Mount 

[Volcán] Pichincha, [Pichincha,] Ec ua dor, at about 12,000 
feet [= 3,658 m].”

Thomasomys rhoadsi Stone, 1914:12; type locality “Ha-
cienda Garzon, Mt. [Volcán] Pichincha, 10,500 feet,” 
Pichincha, Ec ua dor.

Thomasomys rhoadsi rhoadsi: Gyldenstolpe, 1932a:54; 
name combination.

Thomasomys vulcani: Ellerman, 1941:369; fi rst use of cur-
rent name combination.

Thomasomys lugens vulcani: Cabrera, 1961:432; name 
combination.

to length of M1. Incisive foramina moderate length, rela-
tively narrow, and unusually separated by broad max-
illary septum; they extend to anterior margins of M1s, 
distance equal to length of M1 anterocone. Interorbital 
region narrow (molar- bearing maxilla rectangular in 
shape and visible from dorsal view), hourglass in shape, 
with rounded or faintly squared margins. Mesopterygoid 
fossa broad, with lateral margins posteriorly convergent; 
roof closed. Zygomatic arches converge anteriorly. Audi-
tory bullae small and fl ask shaped, bony tubes short and 
broad, and stapedial spine small. Postglenoid foramen 
small, and the subsquamosal fenestra slightly larger and 
rounded. Alisphenoid strut that separates buccinator- 
masticatory and accessory oval foramina present. Eth-
moturbinals of moderate size. Posterior opening of 
alisphenoid canal comparatively reduced. Carotid circu-
latory pattern primitive (stapedial foramen, squamosal 
alisphenoid groove, and sphenofrontal foramen present). 
Upper incisors orthodont, long, broad, and robust. Max-
illary toothrow length moderate, 5.5– 6.6 mm. Molars 
relatively hypsodont but lack well- developed cingula and 
stylar cusps. In M1, anteromedian fl exus indistinct, but 
anteroloph and anterofl exus distinct; hypofl exus unusu-
ally wide. M2 with distinct protofl exus, and M3 with 
distinct hypofl exus. Anteromedian fl exid in m1 present 
although weak. Condylar and angular pro cesses sub-
equal, and capsular pro cess absent.

distribution:  Thomasomys vestitus in known only 
from the Mérida Andes in western Venezuela, at elevations 
between 1,600 and 2,500 m.

selected localit ies  (Map 366): VENEZUELA: 
Mérida, El Baho, 5 km SW of Santo Domingo (CVULA 
2537), Río Milla (type locality of Oryzomys vestitus 
Thomas); Trujillo, Hacienda Misisi, 15 km E of Trujillo 
(USNM 374544).

subspecies :  Thomasomys vestitus is monotypic.
natural history:  These are nocturnal, terrestrial 

to arboreal, solitary, and omnivorous mice (O. J. Linares 
1998). As with other Thomasomys, T. vestitus is associ-
ated with moist habitats and cloud forest habitats (Eisen-
berg and Redford 1999). Handley (1976) reported one 
specimen trapped under a mossy log on damp ground and 
another on a log over a small stream, both in cloud forest 
(the Lower Montane very humid forest in the Vegetative 
Life Zone system of Ewel and Madriz 1968). Individu-
als feed on small fruits, plant material, and insects (O. J. 
Linares 1998). J. T. Reed and Brennan (1975) described 
the chiggers Odontacarus schoenesetosus and O. tiptoni 
as new species, with T. vestitus as the type host. Tipton 
and Machado- Allison (1972) reported the fl eas Neotyph-
loceras rosenbergi (Rothschild) and Cleopsylla monticola 
Smit.

Map 366    Selected localities for Thomasomys vestitus (●). Contour line = 
2,000 m.
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Gualea, Ilambo Valley (FMNH 94992), Hacienda Monjas 
(EPN 323), Huila North, oriente (FMNH 53406), E side 
of Mt. Pichincha (MVZ 137610), Mount Pichincha (type 
locality of Aepeomys vulcani Thomas), Pinantura (AMNH 
46718), 15 mi S of Quito (AMNH 213548), San José, oc-
cidente (FMNH 53210).

subspecies :  I treat T. vulcani as monotypic.
natural history:  This species is terrestrial and 

lives in páramo and both subtropical and temperate for-
est (I. Castro and Román 2000; Tirira 2007). Specimens 
have been taken on rocky wooded slopes, where they have 
burrows from 1 to 3 inches below the surface of the soil 
and debris (Stone 1914). Pozo- R. et al. (2006) captured 
individuals in disturbed plant fences that separate cattle 
ranches, although in lower abundance than in undisturbed 
forests.

remarks :  Thomasomys vulcani was described as a 
species of Aepeomys and thereafter classifi ed as a subspe-
cies or synonym of lugens Thomas, whether this taxon was 
treated as an Aepeomys (Musser and Carleton 1993) or 
Thomasomys (Cabrera 1961). However, Pacheco (in Voss 
et al. 2002) considered vulcani to be a form of Thomaso-
mys proper based on his own examination of type mate-
rial. I elaborate on this view  here.

The type specimen of vulcani (BM 98.5.1.10) is a female 
specimen, consisting of a skin in good condition but badly 
damaged skull. In dorsal view, the occipital and parietal 
bones are squashed, and zygomatic arches are broken and 
incomplete. In ventral view, the anterior half of the skull 
is somewhat complete, with the rostrum and the fi rst mo-
lars practically complete; however, the entire posterior part 
of the skull is destroyed except for the right bulla, which 
is still in place. To complicate the determination, the type 
specimen is a juvenile, considered TWC 1 of Voss (1991a) 
because the m3 is essentially unworn (M3 is lost). None-
theless, and in spite of the incomplete material, several at-
tributes of the type specimen of vulcani are not typical of 
Aepeomys but are of Thomasomys (see also Aepeomys ac-
count, this volume). These include the short tail (although 
apparently incomplete), lack of a rostral tube, nondevel-
oped masseteric tubercle, large incisive foramina that ex-
tend to the level M1, and parafl exus and metafl exus not 
oriented anteroposteriorly along the midline of M1– M2.

Based on my own examination of the type specimen of 
vulcani Thomas, paratypes of rhoadsi Stone, and avail-
able specimens from Pichincha, Ec ua dor, I hypothesize that 
rhoadsi is a ju nior synonym of T. vulcani. In spite of the 
incompleteness of the type skull of T. vulcani, several attri-
butes can be observed that match those of Stone’s rhoadsi. 
These include (1) the nasals, which are both expanded 
anteriorly and posteriorly are longer than premaxillae; 
(2) the premaxillomaxillary- frontal joint placed anterior 

Aepeomys lugens: Musser and Carleton, 1993:688, part; not 
lugens Thomas.
description:  Medium sized (adult head and body 

length 118– 153 mm) with long, soft, and woolly dorsal 
fur. Underfur about 12 mm long, guard hairs about 15 mm 
in length. Dorsal color dark buffy gray, slightly darker 
along top of loins, providing overall very dark appearance, 
nearly black on back. Ventral pelage moderately counter-
shaded, hairs slate- colored at their bases with tips buffy. 
Ventral base of manual claws keeled. Mystacial vibrissae 
moderately long, extending slightly beyond posterior mar-
gin of pinnae when bent; genal 1 vibrissae absent. Ears short 
(18– 25 mm) and well haired. Tail comparatively short 
(78– 101% of head and body length), fi ne scaled, clothed 
in short hairs, and uniformly brown. Hindfoot moderately 
long (27– 31.5 mm), with metatarsals light brown above, 
darker mesially; sides and digits whitish; gap present be-
tween thenar and hypothenar pads. Digit I of pes (hallux) 
moderately long, with claw not extending more than about 
half length of phalanx 1 of dII. Digit V of pes long, with 
claw extending about half length of phalanx 2 of dIV. Skull 
moderately long (condyloincisive length 28.8– 31.1 mm), 
with relatively long and broad rostrum but no rostral 
tube. Nasals expanded anteriorly, taper posteriorly, with 
posterior margins extending posteriorly beyond premax-
illae. Premaxillomaxillary- frontal joint placed anterior to 
zygomatic notches. Interorbital region moderately broad, 
hourglass in shape, and with rounded margins. Ethmotur-
binals large. Zygomatic plates moderately broad, subequal 
to length of M1, and vertical or only very slightly sloped 
backward from bottom to top. Zygomatic arches converge 
very slightly anteriorly. Incisive foramina large, open, and 
rhomboid- shaped, with anterior half more contracted, and 
long, extending to anterior margins of M1s or close. Me-
sopterygoid fossa broad, wider anteriorly, converging pos-
teriorly, lacks palatal medial pro cess, but with closed roof. 
Optic foramen small and posterodorsal to M3. Alisphe-
noid strut present. Auditory bullae small and uninfl ated. 
Carotid circulatory pattern primitive (stapedial foramen, 
groove on inner surface of squamosal and alisphenoid, and 
sphenofrontal foramen present). Upper incisors orthodont. 
Maxillary toothrow moderately long, ranging from 5.1 to 
5.6 mm, and upper molars moderately hypsodont, with no 
interpenetration of fl exi. M1 with distinct anteromedian 
fl exus and lacks accessory labial root; anteromedian fl exid 
of m1 shallow. Capsular pro cess absent.

distribution:  Thomasomys vulcani occurs only in 
páramo and montane forests of the north- central Andes 
of Ec ua dor, in Napo and Pichincha provinces, from 1,400 
to 4,500 m.

selected localit ies  (Map 367): EC UA DOR: 
Napo, Cerro Antisana, oriente (FMNH 43246); Pichincha, 
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The proposal that T. vulcani should be regarded by the 
IUCN as Critically Endangered (Moreno- Cárdenas and 
Tirira 2011) needs to be revised because the authors consid-
ered T. vulcani and T. rhoadsi as separate species.

Tribe Wiedomyini Reig, 1980
Cibele R. Bonvicino

Reig (1980) erected the tribe Wiedomyini to include the fos-
sil genus Cholomys Reig (from eastern Argentina) and the 
Recent genus Wiedomys Hershkovitz (from northeastern 
Brazil). The phyloge ne tic position of the tribe is problem-
atic. Historically (see review by Osgood [1933b]), Wiedo-
mys has been variously classifi ed as an Oryzomys (Thomas 
1886b, 1928a; Gyldenstolpe 1932; Moojen 1943a), Rhipi-
domys (Thomas 1882, 1884; Tate 1932g; Osgood 1933b), 
Oecomys (Osgood 1933b), or Thomasomys (Moojen 
1952b). Moreover, phallic similarities (Langguth and Silva 
Neto 1993) suggested a linkage with the phyllotines, but 
primitive karyological traits (Maia and Langguth 1987) and 
craniodental attributes (Reig 1980; Steppan 1995) suggested 
that Wiedomys was an early offshoot of the South Ameri-
can sigmodontine radiation, possibly derived from a basal 
thomasomyine grade. Weksler’s (2006) cladistic analysis of 
morphological traits placed Wiedomys as basal to the ory-
zomyines. Early phyloge ne tic analyses of DNA sequences 
linked the genus either to the abrotrichines (mtDNA se-
quences; M. F. Smith and Patton 1999) or to the oryzomy-

to the  zygomatic notch; (3) the moderately broad interor-
bital region with rounded margins; (4) the open, large, and 
rhomboid- shaped incisive foramina that extend posteriorly 
to be level to the anterior plane of M1; (5) the moderately 
broad and slightly sloped zygomatic plates; (6) the primitive 
circulatory pattern 1 of Voss (1998); (7) the well- developed 
anteroloph and mesoloph of M1 with a weak cingulum; 
(8) the large and rounded orbicular apophysis; and (9) the 
malleus lamina with a well- differentiated cephalic pro cess. 
Some of these morphologies are observable in photos of an 
additional specimen from Mount Pichincha (BM 98.8.1.10; 
illustrated by Gyldenstolpe 1932: plate III, Figs. 2, 2a, 2b), 
which agree with the type specimen. Mensural comparisons 
between vulcani and rhoadsi are not very appropriate in 
this case because of the incomplete specimen and the juve-
nile condition of the type. Nonetheless, 10 mea sure ments 
obtained from the holotype of vulcani are each smaller than 
a series of rhoadsi (10 adult AMNH specimens from Pich-
incha), except for nasal breadth (3.65 mm versus an aver-
age of 3.66 mm), M1 breadth (1.6 mm versus an average 
of 1.56 mm), and zygomatic plate breadth (1.9 mm versus 
an average of 2.35 mm, range: 2.16 mm to 2.49 mm), for 
which both taxa are quite similar. In addition, the holotype 
skin of vulcani has long and soft hair, a short tail (although 
apparently incomplete), and is similar in color to specimens 
of rhoadsi. Based on this evidence, I regard rhoadsi Stone as 
a synonym of T. vulcani.

Voss (2003) compared specimens from Volcán Antisana 
that included a series collected by R. Olalla in 1934 from 
“Cerro Antisana, Andes Orientales” and another collected 
by C. S. Webb in 1937 from “Mt. Antisana, E. Andes 
12,500– 13,000 ft” with topotypes of T. rhoadsi. Despite 
slightly larger averages of several external and cranio-
dental dimensions, Voss concluded these samples repre-
sented the same taxon. He also remarked that these An-
tisana specimens  were likely collected on the western side 
of Antisana. The specimens of T. vulcani reported herein 
from Antisana are from the eastern slopes of the moun-
tain. Pozo- R. et al. (2006) reported Thomasomys cf. vul-
cani (as T. cf. rhoadsi) from Hacienda El Prado, Parroquia 
San Fernando, Cantón Rumiñahui, Provincia de Pichincha 
(78°24′44′′W, 0°23′20′′N), arguing that they  were smaller 
than the topotypes examined by Voss (2003). A morpho-
metric analysis is needed to assess intraspecifi c variability.

Stone (1914) thought that T. vulcani was apparently al-
lied to T. cinereus. Pacheco’s (2003) phyloge ne tic assess-
ment based on morphological characters suggested that 
T. vulcani (reported as T. rhoadsi) was related to T. fumeus 
and Thomasomys sp. 10, both members of his “cinereus” 
group. Thomasomys sp. 10 is an undescribed species col-
lected from the montane forests of Piura and Cajamarca, 
Peru (Pacheco 2003).

Map 367    Selected localities for Thomasomys vulcani (●). Contour line = 
2,000 m.



Suborder Myomorpha: Family Cricetidae: Subfamily Sigmodontinae 683

small coronoid pro cess delimiting a small sigmoid notch. 
The condylar pro cess is well developed, extends pos-
terodorsally to the level of the angular pro cess, and pos-
sesses a deep angular notch.

The upper incisors are opisthodont with rounded, yel-
low enameled bands on the anterior face. The molars are 
brachydont and crested with alternating cusps. The antero-
median fl exus of M1 is well defi ned, unequally dividing 
the anterocone in a small anterolingual conule and larger 
anterolabial conule. The mesoloph is distinct in M1 and 
M2. The procingulum of m1 is narrower than the breadth 
of the m2, and the anteroconid of m1 is equally divided by 
the anteromedian fl exid, but the mesolophid is absent.

The phallus of Wiedomys is similar to that of some 
phyllotines and different from those of oryzomyines. The 
medial bacular mound is longer than the lateral mounds; a 
small dorsal papilla is present; the urethral fl ap is divided 
into two lobes; the base of baculum is convex with a tri-
angular shape; and the cartilage of the lateral digits is thin-
ner and shorter than the medial (Langguth and Silva Neto 
1993).

The chromosome complement of this genus varies con-
siderably, with diploid numbers ranging from 60 to 62 and 
autosome fundamental numbers ranging from 86 to 104 
(Maia and Langguth 1987; P. R. Gonçalves, Almeida, and 
Bonvicino 2005; A. L. G. Souza, Corrêa et al. 2011).

synonyms:
Mus: Wied- Neuwied, 1821:177; part (description of pyr-

rhorhinos); not Mus Linnaeus.
Hesperomys (Rhipidomys): Thomas, 1882:107; part (al-

location of pyrrhorhinus [sic]; neither Hesperomys 
Water house nor Rhipidomys Tschudi.

[Hesperomys] (Oryzomys): Thomas, 1886b:422; part (allo-
cation of pyrrhorhinus [sic]); neither Hesperomys Water-
house nor Oryzomys Baird.

Oryzomys pyrrhorhinus: Thomas, 1928b:154; name 
combination.

Wiedomys Hershkovitz, 1959a:5; type species Mus pyr-
rhorhinos Wied- Neuwied, by original designation.
remarks :  The generic placement of Mus pyrrhorhi-

nos has been plagued with uncertainty since the taxon 
was originally described. As noted by Osgood (1933b), 
Thomas (1882, 1884) initially referred Mus pyrrhorhinus 
[sic] to Rhipidomys, previous authors having placed it in 
the very inclusive Hesperomys. Two years later, however, 
Thomas (1886b:422) erroneously stated that it was a 
member of the subgenus Oryzomys, based on specimens 
he thought  were of this species but  were actually those 
of Thomasomys [= Wilfredomys] oenax. Subsequently, 
Thomas (1928a), with actual specimens of pyrrhorhinos 
in hand, placed it in Oryzomys, which had been elevated 
to generic rank in 1890 by Elliot Coues. This placement 

ines (nucDNA; D’Elía 2003; Weksler 2003, 2006). More 
recent taxon- dense analyses utilizing a larger number of 
genes and state- of- the- art analytical methods confi rmed a 
sister relationship between Wiedomys and the abrotrichine 
genera (Parada et al. 2013; Schenk et al. 2013). While M. F. 
Smith and Patton (1999) suggested that Wiedomys was one 
of the most ancient lineages of the Sigmodontinae, placing 
the basal divergence between 14 and 10 mya, Parada et al. 
(2013) and Schenk et al. (2013) estimated a more realistic 
divergence time of 7 to 5 mya.

Genus Wiedomys Hershkovitz, 1959

Wiedomys, restricted to the semiarid zone of northeastern 
Brazil, is the only extant representative of the tribe Wiedo-
myini (Reig 1980; J. A. Oliveira et al. 2003). Three species 
are currently recognized, including the fossil W. marpla-
tensis from the late Pliocene (Sanandresian) of Argentina 
(C. A. Quintana 2002) and two extant: W. pyrrhorhinos 
(Wied- Neuwied) and the recently recognized W. cerraden-
sis P. R. Gonçalves, Almeida, and Bonvicino.

Externally, Wiedomys is characterized by a conspicu-
ous coloration, with an overall grizzled- brown dorsal pel-
age but with the rump, ears, and muzzle bright orange. 
The sides of the body are slightly grayer than the dorsum, 
and the ventral pelage is well delineated with entirely white 
hairs extending from the gular to the inguinal region, in-
cluding the ventral region of forelimbs and medial region of 
the hind limbs. The eyes are surrounded by a conspicuous 
orange eye- ring due to the presence of short orange hairs. 
The muzzle is well furred by small orange hairs. The feet, 
furred dorsally by entirely orange hairs, possess silvery un-
gual tufts. The tail, entirely dark brown with its proximal 
ventral surface slightly paler, is larger than the combined 
head and body length. Adult females possess eight mam-
mae: two pectoral, two thoracic, two abdominal, and two 
inguinal.

The skull has a relatively short rostrum, laterally ex-
panded braincase, and sharply defi ned supraorbital edges 
but lacks distinct supraorbital crests. The interparietal is 
broad and wide, and does not contact the squamosal later-
ally. The zygomatic plates are narrow, do not project an-
teriorly, and have moderately deep and broad zygomatic 
notches. The incisive foramina are long, extending poste-
riorly to the protofl exi of the M1s. The palate is short, not 
extending posteriorly beyond the hypofl exi of the M3s. 
The mesopterygoid fossa is narrow and U-shaped. The 
sphenopalatine vacuities are present and well developed. 
An alisphenoid strut may be present or absent . Paraptery-
goid fossae are shallow but large. The ectotympanic por-
tion of the auditory bullae is notably infl ated and with a 
globular shape on the ventral surface. The mandible has a 
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mensions, presence of an alisphenoid strut separating the 
buccinator- masticatory foramen from the accessory oval 
foramen in the majority of specimens (see Bezerra et al. 
2013), and deeply divergent and reciprocally monophyletic 
mtDNA sequences (P. R. Gonçalves, Almeida, and Bon-
vicino 2005). Both species display the same color pattern, 
with rump, ears, and eye- ring bright orange and strongly 
contrasting with the grizzled- brown color of the head 
and fl anks. The karyotype of topotypes of Wiedomys cer-
radensis is 2n = 60, FN = 88. The specimen used by Wek-
sler (2003, 2006) in his phyloge ne tic analyses of DNA se-
quences, which he referred to W. pyrrhorhinos, is instead 
W. cerradensis.

Wiedomys pyrrhorhinos (Wied- Neuwied, 1821)
Red- nosed Wiedomys, Rato- de- palmatória

synomyns:
Mus pyrrhorhinos Wied- Neuwied, 1821:177; type lo-

cality “Riacho da Ressaque [= Ressaca; see Moojen 
1952b],” a small tributary of the Rio Gavião (which 
fl ows into the Rio Contas), Bahia, Brazil (Hershkovitz 
1959a:6).

Mus pyrrhorhinus Wied- Neuwied, 1823:plate 2; unjusti-
fi ed Latinization of Mus pyrrhorhinos Wied- Neuwied.

was continued until Moojen (1952b) regarded pyrrho-
rhinos a species of Thomasomys. Hershkovitz (1959a) 
fi nally recognized the generic distinction of this species, 
listing it as the type (and only known) species of his newly 
erected Wiedomys.

KEY TO THE SPECIES OF WIEDOMYS:
1. Maxillary toothrow short (<4.4 mm); incisive foramina 

narrow (<1.8 mm); alisphenoid strut present in majority 
of specimens . . . . . . . . . . . . . . . .Wiedomys cerradensis

1′. Maxillary toothrow long (>4.6 mm, on average); inci-
sive foramina broad (>2.22 mm, on average); alisphe-
noid strut absent in majority of specimens  . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . Wiedomys pyrrhorhinos

Wiedomys cerradensis P. R. Gonçalves, Almeida, 
and Bonvicino, 2005
Cerrado Wiedomys, Rato- de- Focinho- Vermelho

synonym:
Wiedomys cerradensis P. R. Gonçalves, Almeida, and Bon-

vicino, 2005:51; type locality “Fazenda Sertão do For-
moso (14°37′888′′S and 45°51′293′′W), Jaborandi, 
state of Bahia,” Brazil.
description:  Small mouse (head and body length 

107 mm) with long tail (tail length 142 mm) and pelage color 
of muzzle, ears, eye- ring, and rump bright orange. Skull 
small, like that of W. pyrrhorhinos, but with narrow incisive 
foramina (<1.8 mm), short maxillary toothrow (<4.35 mm), 
and buccinator- masticatory and accessory oval foramina 
separated by distinct alisphenoid strut; otherwise, nearly 
identical to W. pyrrhorhinos.

distribution:  Wiedomys cerradensis is endemic to 
Brazil, ranging from southeastern Bahia to Goiás, Tocan-
tins, and Ceará states.

selected localit ies  (Map 368): BRAZIL: Ba-
hia, Fazenda Sertão do Formoso Jaborandi (type locality 
of Wiedomys cerradensis P. R. Gonçalves, Almeida, and 
Bonvicino); Goiás, São Domingo, Fazenda Cruzeiro do Sul 
(UNB 2593, Bezerra et al. 2013); Tocantins, Paranã, Fa-
zenda São João (UNB 2594, Bezerra et al. 2013); Ceará, 
Jaguaruana (LBCE 5205).

subspecies :  Wiedomys cerradensis is monotypic.
natural history:  Specimens of W. cerradensis 

have been collected in semideciduous forest (P. R. Gon-
çalves, Almeida, and Bonvicino 2005), cerrado sensu stricto 
(N. F. Camargo et al. 2012), and in seasonally dry tropical 
forest and gallery forest (Bezerra et al. 2013). Individuals 
 were active during the night but also early in the morning; 
one young specimen was observed foraging on the ground 
after sunrise.

remarks :  Wiedomys cerradensis differs from W. 
pyrrhorhinos in karyotype, smaller cranial and body di-

Map 368    Selected localities for Wiedomys cerradensis ( ) and Wiedomys 
pyrrhorhinos (●).
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(Streilen 1982d). This species, despite being endemic to 
semiarid Caatinga, has a very weakly developed urine- 
concentrating capability (Streilen 1982b). It uses aban-
doned bird nests, termite nests previously occupied by 
parrots, and ground bromeliads. In one termite nest, 
Moojen (1952b) found 21 individuals, including eight 
adults and 13 young of different size classes. Nests are 
constructed with leaves and grasses and litter size varies 
from one to six, usually with fi ve young (Moojen 1952b). 
There is a report of natural infection of W. pyrrhorhi-
nos by Trypanosoma cruzi (Pereira Barreiro and Domin-
gos Ribeiro 1972). In Bahia state, population numbers 
can dramatically increase, equivalent to ratada events 
known in other sigmodontines (A. M. P. de Almeida, pers. 
comm.).

remarks :  The type specimen is a skin from a female 
(AMNH 574). In the original description, Hershkovitz 
(1959a) erroneously placed the southern limit of his 
new genus in the state of Rio Grande do Sul, following 
earlier authors (Ihering 1892; Thomas 1886b). How-
ever, Thomas (1928a) had correctly restricted the spe-
cies distribution to northeastern Brazil, from the states 
of Minas Gerais to Ceará. Three karyotypes have been 
reported: 2n = 62, FN = 86 or 90, with the variation in 
autosomal arm number due to a pericentric inversion af-
fecting one member of a medium- size acrocentric pair 
(P. R. Gonçalves, Almeida, and Bonvicino 2005; Maia 
and Langguth 1987) and 2n = 62, FN = 104, a nearly 
completely biarmed complement (A. L. G. Souza, Pessôa 
et al. 2011). The limits of geographic distribution of this 
species remain controversial, as preliminary phyloge ne tic 
studies suggest that the species is restricted to the right 
bank of Rio São Francisco (A. L. G. Souza, Pessôa et al. 
2011).

Subfamily Tylomyinae Reig, 1984
Sergio Ticul Álvarez- Castañeda

The subfamily Tylomyinae comprises four genera (Nycto-
mys, Otonyctomys, Ototylomys, and Tylomys) of largely 
Middle American mice and rats specialized for an arbo-
real habitus (Reig 1984; Steppan 1995). Only members of 
the genus Tylomys, which together with Ototylomys are 
in the tribe Tylomyini (Carleton 1980; Bradley et al. 2004; 
Musser and Carleton 2005), extend into South America. 
Musser and Carleton (2005:1186) provided an emended 
diagnosis. Early molecular phyloge ne tic analyses  were un-
able resolve relationships of the Tylomyinae relative to the 
Sigmodontinae and/or Neotominae among the New World 
Cricetidae (D’Elía et al. 2003, 2005; Jansa and Weksler 
2004; Steppan, Adkins, and Anderson 2004), but the most 

Hesperomys pyrrhorhinus: Burmeister, 1854:172; name 
combination and unjustifi ed Latinization of Mus pyr-
rhorhinos Wied- Neuwied.

Hesperomys [Rhipidomys] pyrrhorhinus: Thomas, 1882: 
107; name combination and unjustifi ed Latinization of 
Mus pyrrhorhinos Wied- Neuwied.

H[esperomys]. (Rhipidomys) pyrrhorhinus: Thomas, 1884: 
448; name combination and unjustifi ed Latinization of 
Mus pyrrhorhinos Wied- Neuwied.

Oryzomys pyrrhorhinus: Thomas, 1886b:422; name com-
bination (misidentifi ed specimens of Wilfredomys oe-
nax); unjustifi ed Latinization of Mus pyrrhorhinos 
Wied- Neuwied

Orizomys [sic] pyrrhorhinus: Moojen, 1943a:11; name 
combination and unjustifi ed Latinization of Mus pyr-
rhorhinos Wied- Neuwied.

Thomasomys pyrrhorhinos: Moojen, 1952b:61; name com-
bination.

Wiedomys pyrrhorhinos Hershkovitz, 1959a:5; fi rst use of 
current name combination.
description:  As for genus, except that W. pyrrho-

rhinos has longer maxillary toothrow (mean = 4.75 mm, 
range: 4.62– 4.90 mm) and broader incisive foramina (mean 
2.22 mm, range: 2.02– 2.45 mm); majority of specimens lack 
alisphenoid strut.

distribution:  Wiedomys pyrrhorhinos is endemic 
to the Brazilian Caatinga, occurring in the states of Ceará, 
Paraíba, Pernambuco, Alagoas, Sergipe, Bahia, and Minas 
Gerais.

selected localit ies  (Map 368): BRAZIL: 
Alagoas, Quebrângulo (MNRJ 18549); Bahia, Caetité 
(MNRJ 63357), Curaça (MNRJ [LBCE 5202]), Fazenda 
Salinas, Morro do Chapéu (MNRJ 71607), Feira de San-
tana (MNRJ 18715), Ibipeba (UNB 1379), Tremendal, 
Rio Riacho da Ressaca (type locality of Mus pyrrhorhinos 
Wied- Neuwied); Minas Gerais, Juramento (UFRJ [FC 50]); 
Paraíba, Pombal (UFPB 243), Salgado São Felix (UFPB 
254); Pernambuco, Bom Conselho (Maia and Langguth 
1987); Sergipe, Canindé do São Francisco (A. L. G. Souza, 
Pessôa et al. 2011), Nossa Senhora da Glória (A. L. G. 
Souza, Pessôa et al. 2011).

subspecies :  Wiedomys pyrrhorhinos is monotypic.
natural history:  Wiedomys pyrrhorhinos breed 

at high rates throughout the year, even during periods of 
intense, prolonged water stress, but very few young reach 
adulthood, resulting in typical low populations levels 
(Streilen 1982c). They are deft climbers and make exten-
sive use of their long tail for balance. Lactating females 
readily adopt other young; one pregnant female still had 
a subadult pelage (Streilen 1982a). The preference of 
W. pyrrhorhinos for thorn scrub habitats in the Caat-
inga morphoclimatic domain suggests a specialist habit 
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Limited soft anatomical data are available for the Mex-
ican and Middle American T. nudicaudus and T. fulviven-
ter, but few data of any kind are known from T. mirae. 
For example, Hartung and Dewsbury (1978) described 
both the lack of a copulatory plug and a locking copula-
tory system with a mechanical tie between the penis and 
vagina in T. nudicaudus, and Hooper (1960) described 
and fi gured the gland penis and baculum of T. nudicau-
dus and T. fulviventer (Hooper 1960). The glans is broad 
and relatively short (about one- third the length of the hind 
foot, densely armed with unusually long spines over its 
exterior; the urinary meatus is unusually wide, extend-
ing across the distal glans face and guarded by a pair of 
small, soft, spine- tipped papillae; there is no terminal or 
internal crater (but termed “incipient” by Carleton 1980). 
The baculum is completely imbedded in dense tissue; it is 
short and broad, and tipped with a single cone of carti-
lage. Females of T. nudicaudus have a fl attened, nonos-
sifi ed penis- like structure placed immediately anterior to 
the vagina with two pairs of inguinal mammae positioned 
close to the urogenital openings (Hall and Dalquest 1963). 
Carleton (1973) detailed the structures of a unilocular- 
hemiglandular stomach.

In captivity T. nudicaudus  were active during light hours 
but accepted food whenever it was offered (Helm 1975). 
R. H. Baker and Petersen (1965) characterized vocaliza-
tions as “a catlike, spitting sound” and “piglike squeals.” 
Pathak et al. 1973) described the karyotypes of T. nudicau-
dus (including from the subspecies T. n. gymnurus and T. 
n. villai) and T. panamensis, but the karyotype of the South 
American T. mirae remains unknown.

synonyms:
Tylomys Peters, 1866:404; as subgenus; type species Hes-

peromys (Tylomys) nudicaudus, by original designation.
Neomys Gray, 1873:417, Fig. 1; type species Neomys pana-

mensis, by original designation (= Tylomys panamensis; 
see Alston 1880a:150); preoccupied by Neomys Kaup, 
1829 (Mammalia, Soricidae).

Tylomys: Thomas, 1884:450; elevation to generic rank.
Tylomis Villa, 1941:763; incorrect subsequent spelling of 

Tylomys Peters.
remarks :  Seven species are currently recognized for 

the genus Tylomys (Musser and Carleton 2005), three of 
which comprise the nudicaudus complex (tumbalensis, bul-
laris, and nudicaudus) and four the panamensis complex 
(fulviventer, panamensis, mirae, and watsoni). However, as 
noted by Musser and Carleton (2005:1188), a taxonomic 
review appropriately targeting species boundaries is long 
overdue.

Hall (1981:626– 627) mapped the ranges of the six North 
and Central American species that range from southern 

recent studies (Parada et al. 2013; Schenk et al. 2013) sug-
gested a deep sister relationship with the Sigmodontinae.

Genus Tylomys Peters, 1866

Members of this genus are large (over 380 mm in total 
length, and 45 mm in skull length). Externally, they are 
recognizable by their tail, which is longer than the head 
and body, naked, and shiny, with large scales forming 
wide annular rings. The tail is often held loosely coiled. 
The hindfeet are short and broad; digit V is nearly equal 
to digits II– IV; plantar pads are large and closely proximal; 
ungual tufts are present. The color of the tops of the feet 
and toes vary among species from white to brown. The 
eyes are rather small, shine bright, with a reddish refl ec-
tion. The ears are blackish, large, and naked. Mystacial 
vibrissae are thick and long. The fur is long, dense, and 
woolly. Individual hairs are black or brown at the base for 
about half their length; the tip varies from white to yellow-
ish, depending on the species. Dorsal color ranges from or-
ange tawny, gray, gray- brown to blackish, with an indistinct 
broad dorsal band of glossy dark hair that extends from just 
before the ear to the rump. The frontal and the supraorbital 
areas have a different color than the top of the head; vibris-
sae arise from dark patches on the muzzle, and dark orbital 
rings are strikingly defi ned; the anterior muzzle varies in 
color from cinnamon- brown to dark gray. The venter var-
ies from creamy white to fulvous, depending on the species.

The skull has pronounced and dorsally refl ected supra-
orbital shelves that extend as a well- defi ned ridge across 
the temporal region; the interparietal bone is conspicu-
ous, long, and wide, laterally contacting the squamosal 
fenestra; the zygomatic plates are relatively narrow; an ali-
sphenoid strut is present; the postglenoid foramen is tiny; 
the subsquamosal fenestra is absent; the hamular pro cess 
is undefi ned; the parapterygoid fossa is shallow and rela-
tively narrow; and the roof of the mesopterygoid fossa is 
fully ossifi ed (Goodwin 1955; Schaldach 1966; Carleton 
1980; F. A. Reid 1997; Musser and Carleton 2005).

The three cheek teeth above and below are pentalopho-
dont, brachydont, and strongly cuspidate with principal 
cones opposite one another. The mesoloph(id) and other 
accessory enamel ridges are well developed; M2 has four 
roots; and m3 is large in size and with coronal topography 
resembling m2 (Carleton 1980; Musser and Carleton 2005). 
Tylomys shares with Ototylomys and Nyctomys an entepi-
condylar foramen located on the medial epicondyle of the 
humerus, regarded as a primitive condition in the neotomine- 
peromyscine group (Carleton 1980). It is possible that the 
three genera (and presumably Otonyctomys) represent survi-
vors of a phyletically ancient group (Carleton 1980).
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tends forward to near posterior margin of M2 (Goodwin 
1955; Thomas 1899c).

distribution:  The few available specimens of T. 
mirae are known from tropical forest on the lower slopes 
of the Andean cordilleras of Colombia and Ec ua dor south 
along through the Pacifi c lowlands to northwestern Ec ua-
dor, over an elevational range from 200 to 1,300 m (Ca-
brera 1961; Eisenberg 1989).

selected localit ies  (Map 369): COLOMBIA: 
Antioquía, 4 km NE of Bellavista above Río Porce (FMNH 
79553), 25 km S and 22 km W of La Tirana (USNM 
499617), Puerto Berrío “Las Virginias” (IAvH), Valdivia, 
Quebrada Valdivia (FMNH 70554); Boyacá, Muzo (FMNH 
71216); Caldas, Samana, Río Hondo (FMNH 71215); 
Cundinamarca, Nariño, near Río Mira (ICN, Bogotá); 
Nariño, Buenavista (AMNH 34204), Candelilla (FMNH 
89564); Valle de Cauca, 6 km N of Buenaventura (USNM 
554237). EC UA DOR: Carchi, El Pailón (Diego Tirira, pers. 
comm.); Esmeraldas, El Salta, estero (Diego Tirira, pers. 
comm.), Pamibilar (USNM 113318); Imbabura, Paramba, 
Río Mira (type locality of Tylomys mirae Thomas).

subspecies :  Goodwin (1955) distinguished T. m bo-
gotensis, in comparison with the nominotypical form T. m. 
mirae, on the basis of paler dorsal color, dusky instead of 
white under parts, and smaller teeth. Cabrera (1961) con-
tinued to list these two subspecies as valid, but Musser and 
Carleton (2005:1189) simply list bogotensis Goodwin as 
a synonym. Validation of subspecies boundaries requires 
a more thorough evaluation of geographic variation than 
currently available.

natural history:  Current data indicate no strong 
difference between the habitats of different species of the ge-
nus (F. A. Reid 1997). The climbing rats are found in cloud 
forest and tropical evergreen forest, in dense forest with tall 
trees (up to 30 m) and a dense shrub layer, where the crowns 
harbor great masses of vines and creepers with much para-
sitic and epiphytic growth. Most rec ords state specimens  were 
taken either on the ground, in shrubs, or in trees, in areas 
often associated with rock outcrops or cliffs. Climbing rats 
move very quickly through the branches, stems, and vines.

remarks :  Musser and Carleton (2005) suggested that 
both fulviventer and watsoni might be ju nior synonyms 
of T. panamensis. Goodwin (1955:5), in his description 
of T. mirae bogotensis, remarked that his new subspecies 
“is not very unlike the type of T. fulviventer.” Tylomys mi-
rae can be distinguished generally from this complex by 
gray- based under parts with pectoral and inguinal white 
spots as opposed to entirely white venters, and skulls with 
V-shaped versus U-shaped mesopterygoid fossae, narrower 
rostra and smaller bullae, and heavier supraorbital shelves 
and their temporal extensions.

Mexico through Panama (see also Handley 1966). Cabrera 
(1961:435– 436) listed a single species, T. mirae Thomas, 
in South America, with two subspecies, T. m. mirae (from 
southern Colombia and northern Ec ua dor) and T. m. bogo-
tensis (from the eastern Andes of Colombia). Possibly the 
Panamanian species T. fulviventer, T. panamensis, and/or 
T. watsoni, all of which occur in extreme eastern Panamá 
(as mapped by Hall 1981), extend into adjacent Colombia. 
Fieldwork in the general region of the Serranía de los Altos 
is critically needed.

Tylomys mirae Thomas, 1899
Southern Climbing Rat

synonyms:
Tylomys mirae Thomas, 1899c:278; type locality “Paramba, 

River Mira, [Imbabura,] N. Ec ua dor, altitude, 1100 
meters.”

Tylomys mirae bogotensis Goodwin, 1955:4; type locality 
“Volcán Caparrapi on the western slopes of the Cordil-
lera Oriental, elevation about 1270 meters, 90 kilome-
ters north- northwest of Bogotá and 10 kilometers west 
of La Palma,” Cundinamarca, Colombia.

Tylomys mirae mirae: Cabrera, 1961:435; name combi-
nation.
description . Among largest species in genus (head 

and body length averages about 470 mm) exceeded only 
by some specimens of T. nudicaudus. Fur dense and thick, 
with individual hairs on back reaching lengths of 20– 
23 mm. Tail longer than head and body, naked on base 
with black hairs extending from scales; tail tip colored 
white to yellowish white. Dorsal body dark gray to brown-
ish in color, with slight tinge of fawn; sides grayer and less 
fawn (or snuff brown), somewhat buffy. Head similar in 
color to dorsal body, or grayer; no eye- ring. Under parts 
white but not very sharply defi ned; on belly, white area 
narrow, like broad line down midline, with completely self- 
colored white fur in pectoral and inguinal regions and rest 
of under parts with hairs tinged slightly grayish at their 
bases with white tips. Forelimbs gray laterally, white medi-
ally; hindlimbs entirely gray except for narrow white line 
extending to ankles. Upper surfaces of both forefeet and 
hindfeet chocolate brown, terminal phalanges and hairs at 
base of claws white. Ears rather small, naked, and gray.

Skull large and angular without obvious zygomatic 
notches; nasals narrow, with posterior part truncate in T. 
m. bogotensis and pointed in T. m. mirae, ending on line or 
scarcely surpassed by premaxillaries. Supraorbital ridges 
well defi ned with prominent postorbital angle from which 
they run backward, and curved from little to strongly 
outward in parietal region. Molariform teeth relatively 
small and narrow; V-shaped mesopterygoid fossa ex-
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The group has a long and very diverse fossil history in 
the New World, beginning with certainty in the Oligocene 
(B. Patterson and Wood 1982; Vucetich et al. 1999; Wyss 
et al. 1993; Pascual 2006; R. do V. Vilela et al. 2009) and 
possibly as early as the late Eocene (Frailey and Campbell 
2004). Huchon and Douzery (2001) suggested that the 
early caviomorph radiation corresponded to two ecologi-
cal events, an arrival that coincided with cooling between 
25 and 36 mya in which euhypsodont teeth evolved as 
a key adaptation and subsequent diversifi cation during 
the climatic perturbations of the mid- Miocene (Vucetich 
et al. 1999). The basal date of the Caviomorpha radia-
tion estimated from molecul ar studies ranges from 36.7 
± 3.7 mya (Poux et al. 2006; Huchon et al. 2007), 34.1 
mya (31.6– 37.4 confi dence interval; Upham and Patterson 
2012), 33.8 ± 1.6 mya (Opazo 2005), to 30.7 mya (95% 
credibility interval 29.1– 33.4 mya; Sallam et al. 2009), es-
timates that are consistent with the 31– 37 mya age span 
suggested by Wyss et al. (1993) and Frailey and Campbell 
(2004). The newly discovered diverse caviomorph assem-
blage from the late Middle Eocene Yahuarango Formation 
in Peru (approximately 41 mya) supports an earlier entry 
of stem caviomorphs from Africa into South America, one 
that corresponds with the warmer and wetter conditions of 
the Mid Eocene Climatic Optimum (Antoine et al. 2012). 
This date is consistent with the estimate of the 40.4 mya 
(36.1– 45.6 confi dence interval) for the divergence of the 
Caviomorpha and African Phiomorpha split (Upham and 
Patterson 2012).

By the early Miocene (Santacruzian Land Mammal 
Age), caviomorphs had reached the diverse array of body 
sizes, locomotory modes, and presumed feeding behav-
iors observed among extant taxa, with considerable com-
monality in morphofunctional groupings across these 
disparate temporal assemblages (Candela et al. 2012). 
Several early members of extant lineages appeared to eat 
harder and more abrasive foods than those consumed by 
their living relatives, and the earliest caviomorphs likely 
lived in an environment similar to the Brazilian Cerrado 
today.

The arrangement of genera into family and subfamily 
groups has been relatively stable for many de cades, with a 
few notable exceptions (e.g., Chaetomys as an Erethizon-
tidae or Echimyidae; Woods 1982 versus T. Martin 1994 
or R. do V. Vilela et al. 2009) as has been the division of 
caviomorphs into four superfamilies. However, there has 
been considerable fl ux in family and subfamily member-
ship in each superfamily (Simpson 1945; Landry 1957; 
Wood 1965; Woods 1982, McKenna and Bell 1997). The 
categorical rank accorded to some groups traditionally 
given family status has also been debated (e.g., placement 

Suborder Hystricomorpha Brandt, 1855
Infraorder Hystricognathi Tullberg, 1899
James L. Patton

The New World hystricognathous rodents comprise 10 to 13 
families, depending on the authority, typically arranged into 
four superfamilies that are, in turn, often united into the Cav-
iomorpha (at the categorical level of suborder [Wood 1965] 
or infraorder [B. Patterson and Wood 1982]). Woods (1993) 
questioned whether all caviomorphs  were part of a single ra-
diation, and McKenna and Bell (1997) excluded the erethi-
zontids from their parvorder Caviida that contained all other 
New World hystricognaths. However, all available molecular 
data consistently support the monophyly of the caviomorphs 
relative to Old World hystricognaths. These same analy-
ses also suggest a single ancestral entry to the New World 
(Huchon and Douzery 2001; Houchon et al. 2007; Opazo 
2005; Poux et al. 2006; Rowe et al. 2010), as does the micro-
structure of incisor enamel (T. Martin 2004, 2005), cladistic 
analyses of fossil hystricognathous forms (Sallam et al. 2009; 
Antoine et al. 2012), and a very stable, but unique, placenta-
tion pattern (A. M. Carter and Mess 2013).

Map 369    Selected localities for Tylomys mirae (●). Contour line = 2,000 m.
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KEY TO THE FAMILIES OF SOUTH AMERICAN 
HYSTRICOGNATHI:
1. Dentary with prominent ridge and groove on lateral side 

of dentary below and parallel to cheek teeth. . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Caviidae

1′. No prominent ridge and groove on lateral side of den-
tary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. Zygomatic arch greatly expanded, forming thickened 
and rugose cheekplate; body size large, mass >5 kg, 
skull length >100 mm  . . . . . . . . . . . . . . . . .Cuniculidae

2′. Zygomatic arch normally developed, without thickened 
cheekplate; body size and skull length variable . . . . . . 3

3. Cheek teeth composed of two to four simplifi ed trans-
verse plates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3′. Cheek teeth with more complex occlusal surfaces  . . . 5
4. Body bauplan stocky, limbs short, hindfeet with four 

well- developed digits; pelage short, hairs coarse, color 
black with rows of white and spots on back; toothrows 
diverge slightly posteriorly; paroccipital pro cesses short, 
blunt, extending to ventral plane of bullae; bullae unin-
fl ated  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dinomyidae

4′. Body bauplan more slender, limbs elongated, hindfeet 
with three well- developed digits; pelage long, thick, hairs 
fi ne, no rows of white spots on back; toothrows diverge 
strongly posteriorly; paroccipital pro cesses elongated, 
extending well below ventral plane of bullae when bul-
lae uninfl ated, or curved over bullae when latter infl ated 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chinchillidae

5. Fur conspicuously spiny, some hairs modifi ed as rounded, 
barbed quills; hindfeet greatly modifi ed for arboreal life, 
with hallux replaced by broad, movable pad; cheek teeth 
either with very wide reentrant folds or nearly laminate, 
rooted; paroccipital pro cess not greatly lengthened  . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Erethizontidae

5′. Spines may be present in fur, but if so always fl attened, 
without barbs; hindfeet usually not modifi ed for arbo-
real life (except some Echimyidae, with broad  soles and 
short digits, or elongated digits with nail- like claws), 
hallux never modifi ed into broad, movable pad  . . . . . 6

6. Body bauplan modifi ed for cursorial locomotion, with 
elongated limbs and short tail; three digits on hindfeet; 
claws thickened, almost hoof- like; no spines in fur; cheek 
teeth semirooted, reentrant folds isolating as narrow is-
lands on crown surfaces in adults  . . . . . .Dasyproctidae

6′. Body bauplan not modifi ed for cursorial life; digits of 
hindfeet four or fi ve; claws not hoof- like; spines may be 
present in fur; cheek teeth variable when ever- growing 
occlusal surfaces rather simplifi ed, when rooted occlusal 
surface pattern of isolated islands . . . . . . . . . . . . . . . . 7

7. Cheek teeth greatly simplifi ed, labial side of upper series 
with only one reentrant fold . . . . . . . . . . . . . . . . . . . . 8

of Hydrochoeridae and Myocastoridae as subfamilies 
within the Caviidae and Echimyidae, respectively; Woods 
and Kilpatrick 2005).

The families and superfamilies recognized herein gen-
erally follow Woods and Kilpatrick (2005), modifi ed by 
molecular phyloge ne tic analyses (Opazo 2005; Rowe et al. 
2010; Upham and Patterson 2012). These studies, combin-
ing both mitochondrial and nuclear gene sequences and 
broad taxon sampling, posit the same hypotheses of rela-
tionships among families, with two exceptions. First, the 
Erethizontidae are placed as part of a clade that otherwise 
comprised the Chinchilloidea and Octodontoidea (Opazo 
2005; Rowe et al. 2010) or as the sister to the Cavioidea 
(Upham and Patterson 2012). Second, these analyses sup-
port different topologies of family relationships within the 
Cavioidae (Dasyproctidae [Caviidae + Cuniculidae], Opazo 
2005; Rowe et al. 2010; versus Cuniculidae [Caviidae + 
Dasyproctidae], Upham and Patterson 2012). Herein, I re-
tain the Erethizontidae within its own superfamily (Erethi-
zontoidea), place the Dinomyidae + Chinchillidae within 
the Chinchilloidea, group the Abrocomidae + Echimyidae 
+ Ctenomyidae + Octodontidae within the Octodonoidea, 
and include the Dasyproctidae + Caviidae + Cuniculidae 
within the Cavioidea. Following the well- supported cladis-
tic relationships established by each of the molecular analy-
ses, the capybaras are regarded as a subfamily (Hydrocho-
erinae) within the Caviidae and the coypus as a subfamily 
(Myocastorinae) within the Echimyidae. Resolution of the 
differences in phyletic placement of the Erethizontidae, 
and thus potential changes in the higher categorical groups 
of Caviomorpha, awaits further analyses. Because no mo-
lecular analysis can (at least, as yet) encompass the rich 
diversity of extinct forms, their inclusion requires cladistic 
analyses of morphological characters of both fossil and ex-
tant taxa (e.g., G. A. S. Carvalho and Salles 2004; Candela 
and Rasia 2012; Olivares et al. 2012). The Capromyidae 
are not covered, as this group resides completely outside 
the boundaries of South America (Hall 1981; Woods and 
Kilpatrick 2005).

Despite highly varied body form and size, all cavio-
morphs are characterized by an hystricognathous lower 
jaw, in which the root of the angular pro cess is defl ected 
lateral to the sheath of the lower incisor, an hystricomor-
phous jaw musculature, with a large masseter medialis pen-
etrating a greatly enlarged infraorbital foramen to insert 
on the side of the rostrum, hypsodont, often ever- growing 
cheek teeth with planned occlusal surfaces, and a dental 
formula of I 1/1, C 0/0, PM 1/1, M 3/3 = 20. The decidu-
ous fourth premolars (dP4/dp4) are apparently replaced in 
all families with the exception of the Echimyidae (e.g., G. 
A. S. Carvalho 2000).
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ter to the Dolichotinae. M. E. Pérez and Pol (2012) cor-
roborated these relationships using both molecular and fossil 
data. Their topology is recognized  here.

The family is well represented in the fossil record from 
the middle to late Miocene (B. Patterson and Pascual 1972; 
C. A. Quintana 1998, 2001; Ubilla and Rinderknecht 
2003; M. E. Pérez and Vucetich 2011). All current genera 
are present since the Pleistocene (McKenna and Bell 1997). 
Recent molecular work has placed the divergence date for 
the family in the early (18.5 ± 2.5 mya; Opazo 2005) to 
middle Miocene (14– 17 mya; Huchon and Douzery 2001), 
dates that are consistent with the limited fossil record (M. 
E. Pérez and Vucetich 2011). In the most recent treatment, 
M. E. Pérez and Pol (2012) dated the Caviidae split at 
about 13.5 mya based on combined fossil and molecular 
data. Molecular data resulted in a mean date of about 16.5 
mya (95% HPD 11– 24 mya).

The cheek teeth are ever growing, unilaterally hyp-
sodont, simplifi ed in structure, but with sharp folds and 
projections exhibiting a more or less prismatic effect. The 
toothrows tend to converge anteriorly. The tibia and fi bula 
are not fully fused (Ellerman 1940). The lower mandible 
exhibits the least hystricognathous condition of the extant 
hystricognath rodents. The lateral pro cess of the supraoc-
cipital is lacking (Eisenberg 1989). Body form is robust, the 
head is large, and the ears and limbs are short in the Ca-
viinae and Hydrochoerinae, while the Dolichotinae exhibit 
the hare- like traits of long ears and limbs. Head and body 
length ranges from ca. 200 mm in Galea and Microcavia 
to over 1,300 mm in Hydrochoerus. The tail is absent in 
all taxa except Dolichotis. The manus is pentadactyl, and 
the pes is tridactyl, with nails blunt and either claw- like or 
hoof- like. Members of the family are generally long- lived, 
and young are well developed at birth and reach maturity 
quickly. The family exhibits a wide degree of variation in 
social and mating systems, from highly social and monoga-
mous in the Dolichotinae, to polygynous and highly social 
in Hydrochoerus and Kerodon, to promiscuous with low 
sociality in Cavia, Galea, and Microcavia (Novak 1999; 
Rowe and Honeycutt 2002; Adrian and Sachser 2011). 
Diploid number ranges from 52 to 68 (W. George et al. 
1972; Maia 1984; Dunnum and Salazar- Bravo 2006). 
M. H. Gallardo et al. (2002) described sperm morphology. 
The family occupies a wide range of habitats, including 
mesic and xeric grasslands, forest edges, and marsh from 
sea level to 5,000 m over much of South America and ex-
tending north into Panama.

KEY TO THE SUBFAMILIES AND GENERA 
OF RECENT CAVIIDAE:
1. Head and body length <450 mm  . . . . . . . . . . . . . . . . . 2
1′. Head and body length >450 mm. . . . . . . . . . . . . . . . . 5

7′. Cheek teeth more complex, labial side of upper series 
always with at least two, typically three, sometimes 
more reentrant folds . . . . . . . . . . . . . . . . . . Echimyidae

8. Lower cheek teeth prismatic and angular; occlusal sur-
faces of upper series fi gure- 8 shaped; part of lacrimal 
canal open on side of rostrum. . . . . . . . . Abrocomidae

8′. Lower cheek teeth not prismatic; occlusal surfaces of 
both upper and lower cheek teeth with same fi gure- 8 
shape or with kidney shape pattern; no part of lacrimal 
canal opens on side of rostrum . . . . . . . . . . . . . . . . . . 9

9. Occlusal surfaces of cheek teeth weakly kidney shaped, 
size decreasing notably from front to back; skull heav-
ily ridged; elongated rostral tubes extend dorsolaterally 
from bullae; foreclaws greatly enlarged  . .Ctenomyidae

9′. Occlusal surfaces of cheek teeth fi gure- 8 shaped, similar 
in size from front to back; skull not heavily ridged; no 
elongated auditory canal extending from bullae; fore-
claws not greatly enlarged  . . . . . . . . . . . Octodontidae

Superfamily Cavioidea G. Fischer, 1817

The Cavioidea comprises three families, Caviidae (which 
includes the subfamilies Caviinae, Hydrochoerinae, and 
Dolichotinae), Cuniculidae, and Dasyproctidae. Exclusive 
of the Cuniculidae and Dasyproctidae, fossils assignable to 
Cavioidea sensu stricto date from as early as the early Oligo-
cene (Deseadan; M. E. Pérez and Vucetich 2011). As noted 
above, molecular estimates of 26.5 mya for the basal diver-
sifi cation of extant genera, and thus families, are fully con-
sistent with the fossil record (Opazo 2005; Upham and Pat-
terson 2012). Also as noted above, however, there remains 
ambiguity among family- group relationships, as separate 
molecular analyses support either the Dasyproctidae (Rowe 
and Honeycutt 2003; Opazo 2005; Rowe et al. 2010; M. E. 
Pérez and Pol 2012) or Cuniculidae (Upham and Patterson 
2012) as the basal member of the superfamily.

Family Caviidae G. Fischer, 1817
Jonathan L. Dunnum

Six Recent genera (Cavia, Galea, Microcavia, Kerodon, 
Dolichotis, and Hydrochoerus) in three subfamilies (Ca-
viinae, Dolichotinae, and Hydrochoerinae)  were recog-
nized (Woods and Kilpatrick 2005). The hydrochoerines 
 were included as a subfamily by Tate (1935) and Ellerman 
(1940), but others (Pocock 1922; Simpson 1945; Woods 
1993; McKenna and Bell 1997) have recognized it as a dis-
tinct family. Molecular phyloge ne tic analyses (Rowe and 
Honeycutt 2002; Opazo 2005; Rowe et al. 2010; Upham 
and Patterson 2012) provide strong support for the three 
subfamilies and the position of the Hydrochoerinae as sis-
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The fossil record for Cavia dates from the late Plio-
cene (Verzi and Quintana 2005) to the middle Pleistocene 
(Ubilla and Alberdi 1990; McKenna and Bell 1997) and 
Holocene (Hadler et al. 2008). However, molecular data 
suggest the genus has been present since the Miocene/Plio-
cene boundary (Opazo 2005; Dunnum and Salazar- Bravo 
2010a). Cavia specimens have been taken from archeolog-
ical excavations in Peru and Colombia dating to at least 
9,000 years BP and they have been domesticated for the 
last 4,500– 7,000 years for food and spiritual uses (Wing 
1986). The human facilitated expansion of the domesti-
cated form and a lack of broad systematic work on the 
wild forms have complicated our understanding of the 
evolutionary history, systematics, taxonomy, and biogeog-
raphy of the genus, although recent work (Dunnum 2003; 
Spotorno, Valladares, Marín, and Zeballos 2004; Spot-
orno et al. 2006; Dunnum and Salazar- Bravo 2010a) has 
provided much resolution.

The skull has a limited interorbital constriction with a 
sagittal crest developed in adults; the infraorbital foramen 
is broader below than above; auditory bullae are relatively 
large; the paroccipital pro cesses are elongated; the hard 
palate is short, extending to the front of M3; palatal foram-
ina are short and narrow; and the jugal is of medium length 
and does not approach the lacrimal. Upper cheek teeth are 
about equal in size and divided into two lobes by an inner 
reentrant fold in the upper series, the posterior lobe be-
ing larger than the anterior one, and with a deeply indent-
ing fold in its outer border. M3 has a posterior projection. 
Lower cheek teeth have one deep outer fold dividing the 
tooth into two lobes with an inner fold in the posterior 
lobe. Incisors are not pigmented (Ellerman 1940). Mean 
condyloincisive length is 53.8 mm (range: 44.5– 63.5 mm; 
Hückinghaus 1961a). Upper cheek teeth are divided into 
two lobes by inner reentrant fold, the posterior lobe being 
larger than the anterior and with a deeply indented fold 
on its labial border. The third upper molar has a posterior 
projection. Lower cheek teeth have one deep outer fold di-
viding each tooth into two lobes and with an inner fold 
on the posterior lobe. The hindfeet have three digits, each 
terminated by a sharp claw, with the central digit longest. 
The forefeet have four digits. The ears are relatively short 
and rounded (Ellerman 1940). Females have a single pair 
of inguinal mammae.

synonyms:
Mus: Linnaeus, 1758:59; part (description of porcellus); not 

Mus Linnaeus.
Cavia Pallas, 1766:30; type species Cavia cobaya by sub-

sequent designation (Palmer 1904) [= C. cobaya Marc-
graf, = Mus porcellus Linnaeus].

Cauia Storr, 1780:39; incorrect subsequent spelling of Ca-
via Pallas.

2. Toes with nails; sternum narrow and rounded. . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . .Hydrochoerinae, Kerodon

2′. Toes with claws; sternum broad and fl at. . . Caviinae, 3
3. Incisors pigmented yellow; orbital branch of maxillary 

completely interrupted by lacrimal . . . . . . . . . . . Galea
3′ Incisors white; orbital branch of maxillary continuous as 

a narrow strip in front of lacrimals. . . . . . . . . . . . . . . 4
4. Head and body length <225 mm; prominent eye- ring 

present; ears with well- developed tragus and antitra-
gus; teeth without cement interleaves between prisms; 
PM4 with an anterior accessory prolongation in the fi rst 
prism  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Microcavia

4′. Head and body length >225 mm; eye- ring not promi-
nent or absent; ears with poorly developed tragus 
and antitragus; teeth with cement interleaves between 
prisms; PM4 without an anterior accessory prolonga-
tion in the fi rst prism  . . . . . . . . . . . . . . . . . . . . . Cavia

5. Size large, head and body length ca. 1,000 mm; feet 
semiwebbed; M3 longer than combined length of other 
three molariform teeth  . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . Hydrochoerinae, Hydrochoerus

5′. Size medium, head and body length 450– 800 mm; feet 
not webbed; hind toes hoof- like; teeth not as above . . .  
. . . . . . . . . . . . . . . . . . . . . . . . Dolichotinae, Dolichotis

Subfamily Caviinae G. Fischer, 1817

The Caviinae include the three guinea pig- like genera (Ca-
via, Galea, and Microcavia). Fossil taxa date from the 
mid- Miocene (C. A. Quintana 1998, 2001; Ubilla and 
Rinderknecht 2003; M. E. Pérez and Vucetich 2011), and 
divergence of the subfamily ranges from 16.2 ± 2.5 mya 
(Opazo 2005). Diploid numbers span 62 to 68 (W. George 
et al. 1972; Maia 1984; Gava et al. 1998; Dunnum and 
Salazar- Bravo 2006), but see Lobato and Araujo (1980) 
for a possible exception in the Ec ua dorean Cavy.

Genus Cavia Pallas, 1766

Medium- sized herbivores, the wild forms of Cavia are en-
demic to South America, occurring over most of the conti-
nent, with the exception of portions of Amazonia and the 
austral parts of Chile and Argentina (Ximénez 1980; Eisen-
berg 1989; Redford and Eisenberg 1992; Eisenberg and 
Redford 1999). They occur from mesic lowlands (10 m) 
to arid highlands (4,200 m) and while primarily associated 
with grasslands, they also occur in forest edges and swamp-
land. Due to its utility to Homo sapiens, the domesticated 
form is now found nearly worldwide in conjunction with 
human habitation. Woods and Kilpatrick (2005) recog-
nized six species, but Dunnum and Salazar- Bravo (2010a) 
elevated the Ec ua dorean C. patzelti to specifi c status.
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eight species (Cabrera 1961; Hückinghaus 1961a; Corbet 
and Hill 1991; Novak 1999; Woods 1993). Woods (1993) 
recognized fi ve species (aperea, fulgida, magna, porcellus, 
and tschudii), following Hückinghaus (1961a) by includ-
ing C. nana and C. guianae in the synonymy of C. aperea 
and C. anolaimae in the synonymy of C. porcellus. Woods 
and Kilpatrick (2005) followed Woods (1993) but added 
the Intermediate Cavy, C. intermedia, to the list of species 
they recognized. In this account I recognize seven species 
within Cavia, including the Ec ua dorean cavy C. patzelti, 
and despite its clear derivation from C. tschudii, I also treat 
the domesticated form C. porcellus as a species to avoid 
further complicating the taxonomic understanding of the 
group.

KEY TO THE SPECIES OF CAVIA:
1. Dorsal pelage multicolored white, black, or tan and 

occurring in human- occupied areas throughout South 
America and worldwide as a pet or laboratory animal  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cavia porcellus

1′. Dorsal pelage uniformly brown, tan, or red- brown, not 
multicolored; occurring in the wild in South America. .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. M3 without deep notch on the outer side of the anterior 
end of the posterior lobe. . . . . . . . . . . . . . . . . . . . . . . 3

2′. M3 with deep notch on the outer side of the anterior 
end of the posterior lobe, found in coastal regions of 
eastern Brazil  . . . . . . . . . . . . . . . . . . . . . .Cavia fulgida

3. Found in highlands above 2,500 m or west of the Andes, 
in Peru, Bolivia, Ec ua dor, and Argentina  . . . . . . . . . . 4

3′. Found at elevations below 2,500 m east of the Andes or 
in the highlands of Colombia  . . . . . . . . . . . . . . . . . . . 5

4. Occurring in the highlands of Ec ua dor . . . Cavia patzelti
4′. Occurring in highlands above 2,500 m or west of the An-

des, in Peru, Bolivia, and Argentina . . . . . Cavia tschudii
5. Interdigital membranes enlarged . . . . . . . . . . . . . . . . . 6
5′. Interdigital membranes not enlarged; occurs on eastern 

versant of the Andes (Bolivia through Colombia) and 
the non- Amazonian lowlands east of the Andes  . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cavia aperea

6. Coastal marshlands of extreme southeastern Brazil and 
Uruguay; 2n = 64, except 2n = 62 population on Ilha 
Marinheiros  . . . . . . . . . . . . . . . . . . . . . . .Cavia magna

6′. Islands of Moleques do Sul, Brazil; 2n = 62  . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Cavia intermedia

Cavia aperea Erxleben, 1777
Brazilian Guinea Pig

synonyms:  See under Subspecies.
description:  Varies among subspecies. Nominotyp-

ical subspecies of eastern Brazil among largest, with mean 
greatest length of skulls from Minas Geraes and São Paulo 

Lepus: G. I. Molina, 1782:306; part; not Lepus Linnaeus; 
either a Cavia or Galea, see Tate (1935:344).

Calva Gmelin, 1788:120; incorrect subsequent spelling of 
Cavia Pallas.

Scavia Blumenbach, 1797:80; unjustifi ed emendation of Ca-
via Pallas.

Agouti: Daudin, 1802:166; part (listing of aperea); not Agouti 
Lacépède.

Savia Treviranus, 1802:211; unjustifi ed emendation of Ca-
via aperea Erxleben.

Hydrochoerus: É. Geoffroy St.- Hilaire, 1803:163; part (list-
ing of cobaya); not Hydrochoerus Brisson.

Hydrochaerus G. Fischer, 1814:593; part (listing of cobaya); 
incorrect subsequent spelling of Hydrochoerus Brisson.

Anoëma F. Cuvier, 1809:394; type species Cavia cobaya 
Pallas.

Anoema F. Cuvier, 1812:292; justifi ed emendation of Anoëma 
F. Cuvier; type species Cavia cobaya Pallas.

Cobaya F. Cuvier, 1817b:481; type species Cavia cobaya 
Pallas.

Anoemas F. Cuvier, 1829a:493; incorrect subsequent spell-
ing of Anoema F. Cuvier.

Coiza Billberg, 1827:45; new name for Cavia Pallas.
Prea Lund, 1839b:206; included Cavia aperea (“Aperea 

de Marcgraf” = C. cobaya Margrave = Mus porcellus 
Linnaeus) and Cavia rufescens Lund (= Cavia aperea 
Erxleben).

Kerodon: Wagner, 1844:64; listing of obscurus; not Ker-
odon F. Cuvier.

Prea Liais, 1872:541; part (listing of cobaya); new name 
for Cavia Pallas.

Mamcaviaus A. L. Herrera, 1899:13; unavailable name be-
cause it is based on zoological formulae (ICZN 1987:318).
remarks :  Mus porcellus Linnaeus and Cavia cobaya 

Pallas  were both based on the Cavia cobaya of Marcgraf 
(1648), a domesticated form sent to Eu rope from an un-
known place of origin in South America. The name por-
cellus Linnaeus, indicated by Thomas (1916f) as the type 
species of Cavia, is excluded from consideration because 
it was not included under the generic name at the time of 
its original publication (see Tate 1935). The generic name 
Calva appears (p. 120) in some but not all versions of Gme-
lin, 1788; however, Cavia is correctly listed in the running 
header in each. G. I. Molina (1782:306) used Lepus mini-
mus in describing a “Cuy,” which Tate (1935:344, 347) 
thought was likely a Galea and thus included as a subspe-
cies of G. musteloides. Hückinghaus (1961a) followed Tate 
and assigned minimus G. I. Molina to Galea, whereas Ca-
brera (1961) listed it in the synonymy of Cavia porcellus.

Tate (1935) summarized the taxonomy of the genus 
up to 1930, recognizing 11 species. The number of spe-
cies delimited in subsequent works has varied from three to 
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skull length 52 mm (Thomas 1917a). Specimens from Bo-
livian lowlands similar in appearance to Pygmy Cavy but 
overall darker olivaceous and exhibit medial dorsal dark-
ening; ventrally hair longer and tips much more yellow, 
giving more striking color than muted creamy gray of C. a. 
nana ( J. Dunnum, pers. obs.).

distribution:  Cavia aperea has a disjunct range, 
with southern populations occurring south of the Ama-
zon Basin from the eastern slopes of the Andes in south-
eastern Peru and Bolivia, through Paraguay, northeastern 
Argentina, Uruguay, and to the eastern coast of Brazil, 
and northern populations from central Colombia east 
through Venezuela, Guyana, Surinam, and northern 
Brazil.

selected localit ies  (Map 370): ARGENTINA: 
Buenos Aires, Arroyo Sauce Chico (Massoia 1973b), 
Lobería (Massoia 1973b), Zelaya (Cabrera 1953); Chaco, 
El Colorado (Massoia 1973b); Córdoba, Noetinger (Mas-
soia 1973b); Corrientes, Goya (type locality of pamparum 
Thomas); San Luis, Pedernera ( J. R. Contreras 1980); 
Santa Fé, Tostado (Massoia 1973b). BOLIVIA: Beni, Río 
Itenez, 20 km above mouth (S. Anderson 1997), Santa 
Rosa (S. Anderson 1997); Chuquisaca, Chuquisaca (S. 
Anderson 1997); Cochabamba, Incachaca (S. Anderson 
1997); La Paz, Chulumani (type locality of nana Thomas); 
Santa Cruz, Parque Nacional Noel Kempff Mercado, 
6 km S of Los Fierros (S. Anderson 1997). BRAZIL: Dis-
trito Federal, Brasília (Ximénez 1980); Goiás, Anápolis 
(Ximénez 1980); Minas Gerais, Serra Caparaó, Fazenda 
Cardozo (AMNH 61846); Pernambuco, Saltinho, Rio 
Formoso (Ximénez 1980); Rio de Janiero, Itatiaia (Avila- 
Pires 1977); Rio Grande do Sul, Tramandaí (Cherem et al. 
1999); Roraima, Ilha Maracá (Barnett and Cunha 1994); 
São Paulo, Ribeirão Preto (Asher et al. 2004); Sergipe, 
1 km W of Pacatuba (Ximénez 1980). COLOMBIA: Cun-
dinamarca, Anolaima (type locality of anolaimae J. A. 
Allen); Meta, Condominio Camino Real (Zúñiga 2000). 
GUYANA: Berbice, Berbice (Thomas 1917a); Upper 
Takutu– Upper Essequibo, Kanuku Mountains (type local-
ity of guianae Thomas). PARAGUAY: Concepción, 7 km 
NE of Concepción (MSB 82571); Presidente Hayes, Río 
Negro (Riacho Negro) (AMNH 36517). PERU: Madre 
de Dios, Pampas de Heath, ca. 50 km S of Puerto Pardo 
(LSUMZ 22683). SURINAM: Sipaliwini, Sipaliwini 
airstrip (S. L. Williams et al. 1983). URUGUAY: Cana-
lones, Bañado de Tropa Vieja (Barlow 1969), Treinta y 
Tres, Boca del Río Tacuari (Barlow 1969). VENEZUELA: 
Bolívar, Altagracia (type locality of Cavia porcellus ven-
ezuelae J. A. Allen), San Ignacio Yuraní (Voss 1991a); 
Carabobo, Montalbán (Handley 1976); Monagas, San 
Agustín (Handley 1976).

subspecies :  I recognize seven subspecies of C. aperea.

states 68.7 mm, with largest 73 mm. Overall coloration 
grizzled, brownish gray; venter dull whitish with clear 
white spot usually present at midline of chest below brown 
collar (Thomas 1917a).

More southerly Brazilian form, C. a. rosida, somewhat 
smaller (greatest length of skull about 63 mm), with re-
duction in skull length due primarily to reduced rostrum. 
Dorsal color heavily grizzled mummy brown; median 
part heavily blackened, with lumbar region sometimes 
almost completely black; under surfaces and insides of 
limbs dull cinnamon buff, with hairs pale gray basally; 
throat markings not easily distinguished, usual dark col-
lar overlaid with dull buffy and white chest patch ab-
sent or reduced to small spot. Dimensions of holotype 
of rosida head and body length 395 mm, hindfoot length 
46 mm, ear length 20 mm, and greatest skull length 
62 mm (Thomas 1917a).

The Argentinean C. a. pamparum similar to Brazilian 
forms but more grayish or olivaceous, less brown; venter 
whitish or slightly drab, chest pattern well marked. Great-
est length of skull 62– 63 mm. Dimensions of holotype: head 
and body length 251 mm, hindfoot length 40 mm, ear length 
23 mm, and greatest skull length 62 mm (Thomas 1901e, 
1917a).

Colombian C. a. anolaimae uniformly dark yellowish 
gray, with exposed portion of hairs black with narrow 
subapical band of olivaceous buff; ventral surfaces dingy 
brownish gray, hairs uniform to base; no white around 
eyes or ears ( J. A. Allen 1916a).

Specimens of C. a. guianae from Guyana similar in 
general characteristics to Brazilian forms but paler and 
grayer above and less buffy below; general coloration ol-
ive gray; dorsally heavily grizzled and lined with black; 
head, neck, shoulders, fl anks, and rump more grayish; un-
der parts whitish or slightly buffy, bases of hair slaty gray; 
eyes circumscribed by indistinct whitish rings; ears thinly 
haired in white. Dimensions of holotype head and body 
length 275 mm, hindfoot length 46 mm, ear length 19 mm, 
and greatest skull length 59 mm (Thomas 1901c). Husson 
(1978) reported that a Surinam specimen differed from ho-
lotype of C. a. guianae only in that type was much whiter 
ventrally; remainder type series indistinguishable from Su-
rinam specimen. Dimensions of other Surinam specimens, 
head and body length 160– 265 mm, hindfoot length 36– 
45 mm, and ear length 22 mm.

The Pygmy Cavy of the Bolivian Andean versant, C. a. 
nana, is smallest. Dorsal coloration dark olive brown, with 
light rings on hairs being buffy or cinnamon; no darkening 
along median area of back; ventral surface creamy whitish 
and gray collar well marked; hands and feet pale brown. 
Dimensions of holotype head and body length 215 mm, 
hindfoot length 38 mm, ear length 23 mm, and greatest 
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Cavia apereoides Lund, 1840b (1841c:294, plate 25, Fig. 
16): type locality “Rio das Velhas’s Floddal” (Lund 1841c: 
292, 294), Lagoa Santa, Minas Gerais, Brazil (a fossil).

Cavia robusta Lund, 1842:14; nomen nudum.
Prea obscura: Liais, 1872:541; part; name combination.
[Cavia] porcellus: E.- L. Trouessart, 1897:637; part; name 

combination.
[Cavia] aperea aperea: Tate, 1935:343; fi rst use of current 

name combination.
The nominotypical subspecies occurs in eastern Brazil; 

its western limits are unclear.
Tate (1935:342) stated that true Cavia azarae Wag-

ner (1844:63, footnote, based upon Dasyprocta azarae 
Lichtenstein) is likely a synonym of C. a. aperea. How-
ever, Ximénez (1980:152– 153) argued that Lichtenstein’s 
specimen was referable to Dasyprocta, not Cavia. Massoia 
(1973b) supported the subspecifi c status of C. a. aperea in 
comparisons with C. a. pamparum using external and cra-
nial mea sure ments. Maia (1984) reported a 2n = 64, FN = 
116, karyotype from Pernambuco composed of 27 pairs of 
biarmed and four pairs of acrocentric chromosomes; the X 
chromosome was submetacentric.

C. a. guianae Thomas, 1901
synonyms:

[Cavia] porcellus: E.- L. Trouessart, 1897:637; part; name 
combination.

Cavia porcellus guianae Thomas, 1901e:152; type locality 
“Four skins of different ages from the Kanuku Mountains, 
7th and 8th December, 600 feet, and one from Berbice, on 
the coast.” Restricted to “Kanuku Mountains, 600 feet” 
by Husson (1978) as the holotype originates from that lo-
cality; Upper Takutu– Upper Essequibo, Guyana.

C[avia]. leucopyga: Cabanis, 1848:780; not Cavia leuco-
pyga Brandt; name combination.

[Cavia rufescens] guianae: E.- L. Trouessart, 1904:525; name 
combination.

Cavia porcellus venezuelae J. A. Allen, 1911:250; type local-
ity “Altagracia, Immataca district, Venezuela,” Bolívar.

C[avia]. rufescens venezuelae: Osgood, 1915:195; name 
combination.

Cavia guianae: Thomas, 1917a:153; name combination.
Cavia aperea guianae: Hückinghaus, 1961a:58; fi rst use of 

current name combination.
Cavia guianae caripensis Ojasti, 1964:148; type locality 

“Sabana de Piedras, Caripe, Estado Monagas, Venezu-
ela; 1100 m alt.”

Cavia aperea caripensis: O. J. Linares, 1998:209; name com-
bination.
This subspecies occurs north of the Amazon Ba-

sin in Surinam, the Guianas, Venezuela, and lowland 
Colombia.

C. a. anolaimae J. A. Allen, 1916
synonyms:

Cavia anolaimae J. A. Allen, 1916a:85; type locality “Ano-
laima, on a branch of the Rio Bogotá, west of Bogotá, 
Colombia,” Cundinamarca.

Cavia porcellus anolaimae: Cabrera, 1961:578; name com-
bination.

Cavia aperea guianae: Hückinghaus, 1961a:58; part (not 
guianae Thomas).

Cavia aperea anolaimae: O. J. Linares, 1998:209; fi rst use 
of current name combination.
This subspecies is restricted to high elevations (2,400 to 

4,000 m) of the Cordillera Oriental in the departments of 
Boyacá, Cundinamarca, and Santander, Colombia, and the 
Mérida Andes and Cordillera Central (600 to 1,200 m) in 
western Venezuela (O. J. Linares 1998; Zúñiga 2000).

Hückinghaus (1961a) stated that anolaimae J. A. 
 Allen was likely identical to guianae Thomas, and Cabrera 
(1961) placed it in the species C. porcellus. However, some 
authors (Zúñiga 2000; Zúñiga et al. 2002) suggested that 
anolaimae J. A. Allen, guianae Thomas (= aperea Erxleben), 
and porcellus Linnaeus  were each distinct species based on 
karyotypic and morphologic characters. Allen’s anolaimae 
is included  here as a subspecies of C. aperea as molecular 
analyses placed it solidly within the aperea complex; how-
ever, its distinction from C. a. guianae was not supported 
and merits further investigation (Dunnum and Salazar- 
Bravo 2010a).

It is possible that the holotype was collected in the Flor-
ida swamps in the Engativá region of the Bogotá savanna 
and that J. A. Allen (1916a) mistakenly deduced that the 
holotype came from La Florida, a train station in the town 
of Anolaima (Zúñiga et al. 2002:118). This possibility is 
supported by the fact that no rec ords other than the type 
series are known from the temperate region on the eastern 
fl ank of the Cordillera.

C. a. aperea Erxleben, 1777
synonyms:

[Cavia] aperea Erxleben, 1777:348; type locality “Brasil-
iae”; restricted to Pernambuco, Brazil (Cabrera 1961).

Calva aperea: Gmelin, 1788:122; name combination.
Agouti aperea: Daudin, 1802:166; name combination.
Hydrochaerus aperea: F. Cuvier, 1817a:18; name combi-

nation.
S[avia]. aperea: Olfers, 1818:214; name combination.
Anoéma hilaria É. Geoffroy St.- Hilaire, 1820:2, text to plate 

282; nomen nudum.
Cavia leucopyga Brandt, 1835:436; type locality “Patria. 

Brasilia.”
Anoema Aperea: Lund, 1838:48; name combination.
Cavia gracilis Lund, 1839b:208; nomen nudum (a fossil).
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of Thomas (1901g), in synonymy of C. a. hypoleuca. See 
Ximénez (1980:152– 153) and Tate (1935:343) for more 
discussion on C. azarae. Ximénez (1980:152) could fi nd no 
differences between C. a. hypoleuca and C. a. pamparum. 
Cavia a. hypoleuca forms a clade with the lowland Boliv-
ian C. a. aperea, which in turn is sister to C. a. pamparum 
(Dunnum and Salazar- Bravo 2010a).

C. a. nana (Thomas, 1917)
synonyms:

Cavia nana Thomas, 1917a:158; type locality “Chulumani, 
Yungas, 2000 m,” La Paz, Bolivia.

Cavia aperea sodalis: Hückinghaus, 1961a:57; part; name 
combination.

Cavia tschudii sodalis: Cabrera, 1961:579; part; name 
combination.

Cavia tschudii nana: S. Anderson, 1997:480; part; name 
combination.

Cavia tschudi nana: Salazar- Bravo, Tarifa, Aguirre, Yensen, 
and Yates, 2003:10; part.

C[avia]. a[perea]. nana: Dunnum and Salazar- Bravo, 2010a: 
5; fi rst use of current name combination.
This subspecies occurs in the Yungas of central Bolivia 

along the eastern slope of the Andes. The northern and 
southern extent of its distribution is unresolved.

Cabrera (1961) recognized nana as a valid species, as 
did Corbet and Hill (1991) and Novak (1999). Hücking-
haus (1961a) believed nana and C. t. sodalis to be syn-
onymous (as did Cabrera 1953) and included both under 
the name C. aperea sodalis. Woods (1993) followed Hück-
inghaus (1961a) and included nana in C. aperea. Most 
recently, Woods and Kilpatrick (2005) included nana in 
the synonymy of tschudii. However, molecular (Dunnum 
2003; Dunnum and Salazar- Bravo 2010a) and karyologi-
cal (2n = 64, FN = 114; Dunnum and Salazar- Bravo 2006) 
data supported inclusion within aperea. Dunnum and 
Salazar- Bravo (2010a) found this Bolivian Andean subspe-
cies to be sister to the aperea clade north of the Amazon as 
opposed to the lowland Bolivian clade, suggesting a pos-
sible prior Andean corridor linking the disjunct popula-
tions of aperea north and south of the Amazon.

C. a. pamparum (Thomas, 1901)
synonyms:

Cavia cobaia Water house, 1839:89; part; not C. cobaya Pal-
las, 1766; new name for aperea Erxleben.

Cavia aperea: Water house, 1848:185; part; name combi-
nation.

Cavia leucopyga: Burmeister, 1861:424; name combination, 
but not Cavia leucopyga Brandt.

Cavia australis: Arechavaleta, 1882; name combination, but 
not Cavia australis I. Geoffroy St.- Hilaire and d’Orbigny.

In his original description, Thomas (1901e:152) consid-
ered guianae a subspecies of C. porcellus, but he elevated 
it to full species in his 1917 revision of Cavia. Cabrera 
(1961) included it in C. porcellus. Husson (1978:451) 
stated “since the relationship between wild and domestic 
forms is not quite clear, I prefer to reserve the name C. por-
cellus (Linnaeus, 1758) for the domestic form and to treat 
the wild forms as distinct species.” He followed Hücking-
haus (1961a), who considered the Guianan form to be a 
subspecies of C. aperea Erxleben. Woods (1993) also fol-
lowed Hückinghaus (1961a:58); however, Corbet and Hill 
(1991:201) listed guianae Thomas as a distinct species. 
Nowak (1999) wrote “information presented by Woods 
(1993) and Eisenberg (1989) suggests that the populations 
of C. aperea in Ec ua dor and Surinam, as well as the entire 
species C. anolaimae and C. guianae, may represent feral 
domestic guinea pigs.” Zúñiga (2000) and Zúñiga et al. 
(2002) compared populations of Colombian Cavia and 
recognized guianae as distinct from anolaimae J. A. Allen 
and porcellus Linnaeus, based on karyological and mor-
phologic data. Phyloge ne tic analyses based on molecular 
data (Dunnum 2003; Dunnum and Salazar- Bravo 2010a) 
supported placement within the aperea complex.

C. a. hypoleuca Cabrera, 1953
synonyms:

Cavia aperea hypoleuca Cabrera, 1953:58; type locality 
“Paso de la Patria, Corrientes,” Argentina.

Cavia cobaya: Moreau de Saint Mery, in Azara, 1801:65; 
name combination, but not cobaya Pallas.

Cavia aperea: Rengger, 1830:274; name combination, but 
not aperea Erxleben.

[Cavia] leucopyga: E.- L. Trouessart, 1880b:194; part; name 
combination.

[Cavia] porcellus: E.- L. Trouessart, 1897:637; part; name 
combination.

[Cavia] rufescens: E.- L. Trouessart, 1904:525; part; name 
combination.

Cavia azarae: Thomas, 1901g:534; name combination, but 
not azarae Lichtenstein [Dasyproctidae].

Cavia porcellus aperea: Bertoni, 1914a:74; name combina-
tion.

Cavia rufescens pamparum: J. A. Allen, 1916d:567; name 
combination, but not pamparum Thomas.

Cavia aperea azarae: Thomas, 1917a:154; name combi-
nation.
This subspecies occurs in Paraguay and northern 

Argentina.
Thomas (1901g, 1917a), in referring to Paraguayan 

specimens, erroneously assumed that C. azarae Wag-
ner was based upon the Paraguayan “Aperea” of Azara 
(1801). Cabrera (1953) thus placed C. azarae, in the sense 
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Individuals of Cavia a. anolaimae are diurnal, active 
primarily in the mornings and eve nings. It apparently re-
produces year- round as pregnant females and reproductive 
males have been collected through the year. Females aver-
aged one to three embryos, but all animals close to term 
except one had a single embryo, the other embryos likely 
having been reabsorbed. Two pairs of inguinal mammae 
are present. Avian predators include Black- crested Buzzard 
Ea gle (Geranoaetus melanoleucus) and hawks of the genus 
Buteo; known mammalian predators are Cerdocyon thous, 
Mustela frenata, Nasua nasua, domestic dogs, and man.

At the type locality of C. a. nana, I observed Pygmy ca-
vies in the early mornings and eve nings grazing in grassy 
areas. Well- developed runs  were evident going from grassy 
areas into dense shrubby vegetation. I never observed ca-
vies venturing far from protected areas, and they retreated 
quickly when disturbed.

Cavia aperea has a polygynous social and mating system, 
with linear dominance hierarchies within each sex (Rood 
1972; Sachser et al. 1999). Asher et al. (2004) investigated a 
wild population exhibiting a system of single males with one 
to two females occupying stable home ranges (880 ± 217 m2 
for males and 549 ± 218 m2 for females) based on resource 
availability. In the moist savannas of the Atlantic coast in 
Rocha department, Uruguay, densities ranged from 27– 32 
adults/ha. Male home ranges overlapped multiple female 
ranges. Strong sexual dimorphism existed in the investigated 
cavy population. Adult males  were 17% heavier overall 
than adult, nonpregnant females. Resident males  were 32% 
heavier than females, 18% heavier than roaming males, 
and 56% heavier than satellite males. Roaming and satel-
lite males did not differ in weight from females (Asher et al. 
2008). Asher et al. (2004) and Rood (1972) reported popu-
lation densities that ranged from 12.5 individuals/ha in Bra-
zil to 38 individuals/ha in Argentina. Activity periods  were 
highest between 07:00– 11:00 and 17:30– 20:00 hours. This 
species exhibits strong sexual dimorphism with males 11– 
14% heavier than females (Sachser 1998; Asher et al. 2004). 
Rood (1972) reported individual swimming ability of sev-
eral kilometers during fl oods. Captive populations derived 
from Argentinean stock exhibited a wide acoustic repertoire 
of ten different call types (Monticelli and Ades 2013).

remarks :  The specifi c name aperea Erxleben is con-
served for this wild form although it is predated by porcellus 
Linnaeus, which is based on the domestic form (ICZN 2003). 
Furthermore, molecular sequence data do not support C. 
aperea as the source of domestication (Dunnum 2003; Spot-
orno, Valladares, Marín, and Zeballos 2004; Dunnum and 
Salazar- Bravo 2010a). Hadler et al. (2008) recorded Mid to 
Late Holocene fossils from Rio Grande do Sul state, Brazil.

Karyotypes consist of 2n = 64, with reported FN = 96 
(Zúñiga 2000, for individuals of the nominotypical subspe-

[Cavia] porcellus: E.- L. Trouessart, 1897:637; part; name 
combination; not Mus porcellus Linnaeus.

Cavia porcellla: Ameghino, 1898:183; name combination 
and incorrect gender agreement of porcellus Linnaeus; 
not Mus porcellus Linnaeus.

Cavia rufescens pamparum Thomas, 1901h:538; type lo-
cality “Goyas [= Goya], Corrientes,” Argentina.

Cavia pamparum: Thomas, 1917a:155; name combination.
Cavia aperea pamparum: Hückinghaus, 1961a:57; fi rst use 

of current name combination.
This subspecies occurs in eastern Argentina, Uruguay, 

and southern Brazil.
Cabrera (1961) recognized C. pamparum as a valid spe-

cies while Hückinghaus (1961b) included it as a subspecies 
of C. aperea. Massoia and Fornes (1967a) revalidated the 
synonymy of C. pamparum Thomas and C. aperea Erxle-
ben. Molecular sequence data support its subspecies status 
within aperea and a sister relationship with the lowland Bo-
livian aperea and C. a. hypoleuca of Paraguay (Dunnum and 
Salazar- Bravo 2010a). Various authors (e.g., Massoia 1973b; 
Ximénez 1980) supported the subspecifi c designation of C. a. 
pamparum and provided distribution maps. J. R. Contreras 
(1972, 1980) described distributional range extensions and 
new rec ords. W. George et al. (1972) and Pantaleão (1978) 
reported identical karyotypes (2n = 64, FN = 124) from En-
tre Rios, Argentina, and Paraná and Rio de Janeiro, Brazil.

C. a. rosida Thomas, 1917
synonyms:

Cavia rosida Thomas, 1917a:154; type locality “Roca Nova. 
Alt. 1000 m,” Serra do Mar, Paraná, Brazil.

Cavia aperea rosida: Cabrera, 1961:577; fi rst use of current 
name combination.
This subspecies is known only from the Serra do Mar in 

eastern Paraná state, Brazil.
natural history:  Cavia aperea are primarily graz-

ers but will eat grass infl orescences as well. Individuals 
typically forage in open areas close to shelter. They do not 
excavate burrows but make interconnecting surface tun-
nels and runs in the vegetation (Eisenberg and Redford 
1999). In Parque Nacional Noel Kempff Mercado [NKM, 
Santa Cruz, Bolivia], cavys  were collected in both Sher-
man and Tomahawk traps along clear runs and tunnels in 
the grasses of the wet savannas (grasses about 2 feet high) 
near “Los Fierros” ( J. Dunnum, pers. obs.). Emmons et al. 
(2006) reported that individuals are found in the upland 
savannas and grasslands of NKM, which experience brief, 
shallow fl ooding, and that they constitute a main prey item 
of the Maned wolf (Chrysocyon brachyurus). In the cer-
rado of Brazil, C. aperea occupied the gallery forest and 
fl ooded areas near forest and foraged in the grassy fi elds in 
the early eve ning (Alho et al. 1987).
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small cavy, with greatest length of skull rarely exceeding 
60 mm. Only species in genus diagnosable by consistent 
dental character: deep notch on outer (labial) side of ante-
rior end of posterior lobe of M3 (Thomas 1917a).

distribution:  Cavia fulgida is known from the east-
ern coast of Brazil from Lagoa Santa, Minas Gerais, to Santa 
Catarina (Thomas 1917a; Ximénez 1980; Woods 1993).

selected localit ies  (Map 371): BRAZIL: Bahia, 
Caravelas (Ximénez 1980), Vitoria da Conquista (Ximé-
nez 1980); Espírito Santo, Santa Teresa (Ximénez 1980); 
Minas Gerais, Alem Paraíba (Ximénez 1980), Parque Estad-
ual do Rio Doce (Stallings 1989), Poços de Caldas (Cherem 
et al. 1999); Paraná, Estação de Roça Nova (Cherem et al. 
1999); Santa Catarina, Rancho Queimado (Cherem et al. 
1999); São Paulo, Ubatuba (Ximénez 1980).

subspecies :  Cavia fulgida is monotypic.
natural history:  Eisenberg and Redford (1999) 

stated that this species does not overlap in range with 
C. magna but is sympatric with C. aperea. Myers and 
Hanson (1980) reported their presence along with Oxy-
mycterus roberti and Necromys lasiurus in the Parque 
Nacional de Brasília in fl ooded (3– 4 cm deep) marshland 
dominated by perennial bunch grass of 53 cm in height. 
This species is the prey of Crab- eating raccoons, Procyon 
cancrivorus, in the coastal plains of Espírito Santo state 
(Gatti et al. 2006).

cies), 114 (Dunnum and Salazar- Bravo 2006), 116 (Maia 
1984), and 124 (W. George et al. 1972; Gava et al. 1998).

Cavia fulgida Wagler, 1831
Shiny Guinea Pig

synonyms:
Cavia fulgida Wagler, 1831a:511 footnote; type locality 

“Herr von Spix von seiner Reise am Amazonenstrom 
zurückbrachte,” (likely an error as the species does not 
occur in the Amazon Basin; see Thomas 1917a:159; Ca-
brera 1961:577).

Cavia obscura Lichtenstein, 1823:3; nomen nudum.
Cavia rufescens Lund, 1839b:206; type locality “bassin du 

Rio das Velhas,” Lagoa Santa, Minas Gerais, Brazil.
C[avia]. nigricans Wagner, 1844:64; type locality “Als Hei-

math ist Brasilien angeben”; a redescription of C. ob-
scura Lichtenstein.

Kerodon obscurus: Wagner, 1844:64; name combination.
C[avia]. aperea: Giebel, 1855:459; name combination.
Prea obscura: Lias, 1872:541; part; name combination.
Prea rufescens: Liais, 1872:541; name combination.
Prea fulgida: Liais, 1872:541; name combination.
[Cavia fulgida] rufescens: E.- L. Trouessart, 1880b:194; 

name combination.
description:  Dorsal color rich grizzled reddish- 

brown, ventral color deep buffy or ochraceous. Relatively 

Map 370    Selected localities for Cavia aperea (●). Contour line = 2,000 m.

Map 371    Selected localities for Cavia fulgida (●).
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remarks :  Cherem et al. (1999) suggested that the 
species may have originated as an insular population de-
rived from the mainland C. magna as little as 8,000 years 
ago. Cavia intermedia is one of two species in the genus 
with a diploid number other than 64 (2n = 62, FN = 108; 
see account for C. patzelti). The autosomal complement 
has 24 biarmed pairs and six acrocentric pairs. The sex 
chromosomes include a large metacentric X and a large ac-
rocentric Y (Gava et al. 1998).

Cavia magna Ximénez, 1980
Greater Guinea Pig

synonyms:
Cavia aperea rosida: Ximénez, 1967:1; name combination, 

but not rosida Thomas.
Cavia pamparum: Barlow, 1969:43; part; name combina-

tion.
Cavia magna Ximénez, 1980:148; type locality “En las oril-

las del arroyo Imbé, municipio de Tramandaí, estado de 
Rio Grande del Sur, Brasil.”
description:  Largest species in genus (head and 

body length 310 mm, hindfoot length 52.6 mm, ear length 
26.4 mm, and mass 635 g; Ximénez 1980). Dark agouti 
brown dorsally and reddish ventrally. Semiaquatic with en-
larged interdigital membranes.

distribution:  Cavia magna occurs in the coastal 
marshes of extreme southeastern Brazil and eastern Uru-
guay, from Rocha department (34°S, 54°W) in the south 

remarks :  Lund (1839b) described Cavia rufescens 
among the extant (“vivans”) mammals of the Lagoa Santa 
region as a small and reddish (“plus petit, rougeâtre”) spe-
cies; he subsequently (1841c, plate 25, Fig. 15) illustrated 
the last upper right molar. These characteristics match 
those of Wagler’s C. fulgida, described eight years earlier.

Pantaleão (1978) reported a karyotype of 2n = 64, FN = 
124.

Cavia intermedia Cherem, Olimpio, and Ximénez, 1999
Intermediate Guinea Pig

synonyms:
Cavia aff. magna: Gava, Freitas, and Olimpio, 1998:77; not 

magna Ximénez.
Cavia intermedia Cherem, Olimpio, and Ximénez, 1999: 

100; type locality “A major das três ilhas que formam o 
Arquipélago de Moleques do Sul, a 27°51′S, e 48°26′W,” 
Santa Catarina, Brazil.
description:  Cavia intermedia intermediate color 

and size between C. aperea and C. magna. Dorsal pelage 
gray basally and tipped with bands of black, yellow, or 
both; darker medial line runs from head to rump; ventral 
pelage gray basally with dull yellow tips; white patch pres-
ent in throat area. Enlarged interdigital membranes present 
on hindfeet, as in C. magna. Cranially C. intermedia differs 
from other Brazilian Cavia by fl at sagittal crest, large oc-
cipital condyles, broad foramen magnum, shallow labial 
notch on second prism of upper molars, prisms of lower 
premolar of similar width, and fi rst prism of last mandibu-
lar molar wider than second with small lingual notch on 
latter prism (Cherem et al. 1999).

distribution:  Cavia intermedia is known only 
from the type locality.

selected localit ies  (Map 372): BRAZIL: Santa 
Catarina, Ilhas Moleques do Sul (type locality of Cavia in-
termedia Cherem, Olimpio, and Ximénez).

subspecies :  Cavia intermedia is monotypic.
natural history:  This is a predominantly noctur-

nal herbivore, a major portion of its diet consists of the 
grasses Stenotaphrum secundatum and Paspalum vagi-
natum. Four females collected in May  were all lactating 
(Cherem et al. 1999). Salvador and Fernandez (2008a) ex-
amined population dynamics and conservation status, and 
suggested that the species may be one of the rarest spe-
cies on the planet and should be listed as critically endan-
gered. Females  were reproductively active throughout the 
year. Litter size was small (one or two young per litter), 
with well- developed offspring that weighed approximately 
19% of the mass of an adult female. Sexual maturity was 
reached later than in other species of this genus, at around 
59 days of age or 70% of adult body size (Salvador and 
Fernandez 2008b).

Map 372    Selected localities for Cavia intermedia (■) and Cavia magna (●).
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50 mm, mean ear length 50 mm, greatest length of skull 
63– 69 mm, and mass 700– 725 g (Schliemann 1982).

distribution:  This species is restricted to the high-
lands of Chimborazo, Ec ua dor, where it is known only from 
the type locality; specimens exist only from the type locality 
but observational rec ords suggest a wider distribution.

selected localit ies  (Map 373): EC UA DOR: 
Chimborazo, Alao (type locality of Cavia aperea patzelti 
Schliemann; see Paynter 1993).

natural history:  The type locality is in the páramo 
between 3,000– 3,800 m in an area composed of wide marshy 
areas and steep grassy slopes; individuals  were taken in the 
moist hollows. The vegetation is dominated by grass of the 
genus Stipa, various shrubs in the families Asteraceae (Chu-
quiragua sp.), Ericaceae, and Hypericaceae (Hypericum sp.) 
as well as Polylepis (Rosaceae) forest (Schliemann 1982).

remarks :  In his description, Schliemann (1982) re-
ported large morphological differences in comparisons with 
other Cavia taxa. However, he assigned the specifi c epithet 
aperea to this cavy, following Hückinghaus (1961a) who 
included all highland Cavia in aperea. Molecular (Dunnum 
and Salazar- Bravo 2010a) and karyological (2n = 56; Lo-
bato and Araujo 1980) data support the species status.

Cavia porcellus (Linnaeus, 1758)
Domestic Guinea Pig

synonyms:
Mus porcellus Linnaeus, 1758:59; type locality “Brasilia,” 

based on the Cavia cobaya of Marcgraf (1648:224).
Cavia cobaya Pallas, 1766:31; type locality “Brazil.”

extending north along the littoral zone through Rio Grande 
do Sul and Santa Catarina states as far as the city of Cir-
ciuma (29°S, 49°W; Ximénez 1980; Eisenberg and Redford 
1999; E. M. González 2001).

selected localit ies  (Map 372): BRAZIL: Rio 
Grande do Sul, Ilha Marinheiros (Gava et al. 2012), Traman-
daí (Cherem et al. 1999); Santa Catarina, Palhoça (Cherem 
et al. 1999). URUGUAY: Rocha, Parque Nacional Refugio 
de Fauna Laguna de Castillos (Trillmich et al. 2004).

subspecies :  Cavia magna is monotypic.
natural history:  This species occupies mesic 

grasslands and marshes where individuals use complex 
networks of tunnels and runs. Cavia magna has a solitary 
social system and overlap promiscuity is the likely mating 
system (Kraus et al. 2003). Home ranges showed very little 
stability, and range size was correlated with sex, body size, 
and water level. The gestation period is 64 days. Reproduc-
tion occurred year- round but was concentrated in the spring 
and early summer (Kraus et al. 2003). Among the Caviinae, 
C. magna is particularly precocial, with individual neonates 
weighing on average 18% of maternal mass. Individual fe-
males produced on average three litters per year. Some fe-
males born in early spring conceived successfully between 
the age of 30 and 45 days (Kraus et al. 2005).

remarks :  Pantaleão (1978) reported a karyotype 
from mainland Brazil (2n = 64, FN = 124). Gava et al. 
(2012) found a 2n = 62, FN = 102, karyotype in an iso-
lated island population. This represents the fi rst case of 
intraspecifi c diploid number variation within the Caviidae 
and provides further support for the sister relationship be-
tween C. magna and the insular C. intermedia, which also 
has 2n = 62. Dunnum and Salazar- Bravo (2010a) found 
that the C. magna lineage represented the fi rst split among 
the living Cavia species, diverging around 6.7 mya. This 
species is known from Holocene deposits in Rio Grande do 
Sul state, Brazil (Hadler et al. 2008).

Cavia patzelti Schliemann, 1982
Sacha Guinea Pig

synonyms:
Cavia aperea patzelti Schliemann, 1982:81; type locality 

“Hochkordillere von Alao, Provinz Chimborazo, Equa-
dor,” Alao, Chimborazo, Ec ua dor.

Cavia patzelti: Dunnum and Salazar- Bravo, 2010a:5; fi rst 
use of current name combination.
description:  General dorsal coloration of body 

and head dark reddish brown; hairs with pale apical bands 
with only short dark tips. Skull very long and wide, wider 
in all respects than specimens from Colombia and Peru, 
particularly so for rostrum and maxilla at M3. Maxillary 
toothrow especially long, between 16.8– 18.7 mm. Head 
and body length 280– 290 mm, hindfoot length from 46– 

Map 373    Selected localities for Cavia patzelti (●). Contour line = 2,000 m.
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lus now occupies human inhabited areas throughout South 
America and still serves an important role in native reli-
gion, folk medicine, and as a food source in Andean coun-
tries. This species is domesticated worldwide as a pet and 
laboratory animal. The domestication pro cess was likely 
the result of a single ancient event in the western Andes, 
followed by multiple modern events from the sixteenth 
century on leading to the various strains seen today (Spot-
orno, Valladares, Marín, and Zeballos 2004; Spotorno 
et al. 2006, 2007). Pigière et al. (2012) reported on ar-
chaeological fi nds and radiocarbon dating of guinea pigs 
from Eu rope, suggesting multiple importations by Spanish 
and Dutch during the 1500s. Three currently recognized 
wild forms (C. aperea, C. tschudii, and C. fulgida) have at 
one time been proposed as the possible ancestral form. The 
characteristics of the M3 (Hückinghaus 1961b), produc-
tion of infertile males from porcellus × fulgida crosses (De-
tlefson 1914), and molecular data (Dunnum 2003; Dun-
num and Salazar- Bravo 2010a) are suffi cient to eliminate 
C. fulgida as a likely ancestor. Fertile hybrids have been 
produced in crosses of porcellus to both tschudii (Weir 
1974c) and aperea (Trillmich et al. 2004), but molecular 
data place porcellus solidly within C. tschudii (Dunnum 
2003; Spotorno, Valladares, Marín, and Zeballos 2004; 
Dunnum and Salazar- Bravo 2010a). Spotorno et al. (2007) 
suggested two potential points of domestication: southern 
Peru and the highlands of Colombia. They also noted that 
examination of archaeological material from Tequendama, 
near Bogota in Colombia, was warranted as another 
potential region for initial domestication. Analyses includ-
ing all potential progenitors from a broad geographic dis-
tribution supported an initial derivation from C. tschudii 
tschudii populations in the region of Ica, Peru (Dunnum 
and Salazar- Bravo 2010a), an area where the oldest ar-
chaeological site containing guinea pig remains (Ayam-
achay) is located (Sandweiss and Wing 1997).

Sachser (1986) found long- lasting relationships between 
individual males and females and a polygynous mating 
system, with resource availability critical in defi ning social 
or ga ni za tion.

remarks :  Thomas (1901g:533) restricted porcellus 
Linnaeus to include only the domestic form. Subsequently, 
the International Commission (ICZN 2003) conserved the 
name C. porcellus for the domestic form, although incor-
rectly assuming C. aperea to be the wild progenitor. The 
domesticated form is included  here as a species to maintain 
taxonomic stability, although it is clear that it is derived 
from C. tschudii. The type locality “Brasilia” for the do-
mestic form is certainly in error (Cabrera 1961), and no 
type specimen exists. Ellerman (1940) included the fossil 
taxa C. gracilis (Lund, 1839b), C. apereoides (Lund, 1840b 
[1841c]), and C. robusta (Lund, 1842), all from Lagoa 

[Cavia] porcellus: Erxleben, 1777:349; fi rst use of current 
name combination.

Prea cobaya: Liais, 1872:541; name combination.
Lepus Minimus G. I. Molina, 1782:306; but see Tate (1935: 

344), who believed this taxon to possibly be a Galea, 
and Ellerman (1940:243), who listed it as a valid species 
of Galea.

Calva cobaya: Gmelin, 1788:122; name combination.
[Scavia] porcellus: Blumenbach, 1797:80; name combina-

tion.
S[avia]. cobaya: Treviranus, 1802:211; name combination.
Agouti cobaya: Daudin, 1802:166; name combination.
Hydrochoerus cobaya: É. Geoffroy St.- Hilaire, 1803:163; 

name combination.
Hydrochaerus cobaya: G. Fischer, 1814:593; name com-

bination.
Savia Cavia porcellus: Oken, 1816:824; name combination, 

but unavailable (ICZN 1956).
Coiza porcellus: Billberg, 1827:45; name combination.
[Cavia aperea] porcellus: J. B. Fischer, 1829:383; name 

combination.
Anoema Cobaya: Poeppig, in Froriep, 1829:279, footnote; 

name combination.
Cavia cutleri Bennett, 1836:191; type locality “Chile.”
Cavia cobaia: Poeppig, 1836:45; name combination.
[Cavia cobaya] alba Fitzinger, 1867b:155; type locality 

“Eur,” Cavia porcellus var. alba Erxleben, introduced.
Cavia cobaya helvola Fitzinger, 1867b:155; type locality 

“Eur,” introduced.
[Cavia cobaya] nigra Fitzinger, 1867b:155; type locality 

“Eur,” introduced.
Cavia cobaya longipilis Fitzinger, 1880:431; type locality 

“Japan,” introduced.
Prea cobaya: Liais, 1872:541; name combination.
[Cavia cutleri] cobaya: E.- L. Trouessart, 1897:638; name 

combination, but not cutleri Tschudi.
[Cavia] brasiliensis: E.- L. Trouessart, 1897:637; name com-

bination, republication of invalid pre- Linnaean name 
(ICZN 1910)

Mamcaviaus cobaya: A. L. Herrera, 1899:13; name com-
bination.

Cavia porcellus porcellus: Cabrera, 1961:578; name com-
bination.
description:  General characteristics as for genus 

but wide range of colors, hair lengths, and sizes due to 
breeding for specifi c traits. Pelage ranges from brown, tan, 
black, reddish, white, or combinations of those colors. Mass 
reaches 1,200 g, and overall length ranges 200– 500 mm.

distribution:  Worldwide as a domestic animal 
(not mapped).

natural history:  Domesticated in pre- Columbian 
times by Amerindian peoples (Wing 1986), Cavia porcel-
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breadth of braincase 25.8 mm (Thomas 1926g). Individu-
als of C. t. umbrata differ from other subspecies by grayer 
color throughout with rings on hairs whitish instead of 
cinnamon or buffy; median area of back blackish due to 
reduction of light- colored rings to about 1 mm in length 
as opposed to 3– 4 mm in other subspecies; venter soiled 
drab, collar and middle line of chin grayish brown; feet pale 
brown. Dimensions of holotype hindfoot length 42 mm, ear 
length 20 mm, and greatest skull length 60 mm (Thomas 
1917a). Nominotypical subspecies fairly dark, strongly 
grizzled dorsally with light rings on hairs being buffy or cin-
namon; median area of back not darkened; venter strongly 
buffy. Skull length 59– 61 mm (Thomas 1917a). Subspe-
cies pallidior similar to nominotypical subspecies but color 
much lighter, pale rings on hairs paler buffy, and venter pale 
creamy buff approaching whitish; collar gray and hands 
and feet buffy whitish and slightly browner proximally. 
Dimensions of holotype head and body length 242 mm, 
hindfoot length 24 mm, ear length 29 mm, and greatest 
skull length 59.5 mm (Thomas 1917a).

distribution:  Cavia tschudii is known from the 
highlands and Pacifi c coast of Peru, south through the Al-
tiplano of Bolivia, northern Chile, and the Andes of north-
ern Argentina, across an elevational range from sea level 
to 4,500 m.

selected localit ies  (Map 374): ARGENTINA: 
Catamarca, Highway 4, 10 km S of El Rodeo (P. E. Ortiz 
and Jayat 2012a); Tucumán, Concepción (type locality of 
Cavia tschudii sodalis Thomas). BOLIVIA: La Paz, Río 
Desaguadero (S. Anderson 1997); Santa Cruz, 3 km N by 
road of Torrecillas (S. Anderson 1997); Tarija, Entre Rios 
(S. Anderson 1997). CHILE: Arica y Parinacota, Valle de 
Azapa. PERU: Amazonas, Río Utcubamba, about 15 mi 
S of Chachapoyas (type locality of Cavia tschudii stol-
ida Thomas); Arequipa, Tambo (Thomas 1917a); Caja-
marca, Cajamarca (type locality of Cavia tschudii ata-
hualpae Osgood); Cusco, Urubamba (Thomas 1917a); 
Ica, 70 mi E of Pisco (type locality of Cavia tschudii 
Fitzinger); Junín, Incapirca, Zezioro (type locality of 
Cavia tschudii umbrata Thomas); La Libertad, Mashua, 
east of Tayabamba on trail to Ongón (LSUMZ 24845); 
Puno, Limbani (type locality of Cavia tschudii osgoodi 
Sanborn).

subspecies :  I tentatively recognize eight subspecies 
within C. tschudii pending further revision.

C. t. atahualpae Osgood, 1913
synonyms:

Cavia atahualpae Osgood, 1913:98; type locality “Caja-
marca, [Cajamarca,] Peru. Alt. 9100 ft.”

Cavia tschudii atahualpae: Thomas, 1917a:156; fi rst use of 
current name combination.

Santa, Brazil (the fi rst and third being nomina nuda), in 
the synonymy of porcellus Linnaeus. Cabrera (1961:578) 
suggested that the evidence for this placement was tenta-
tive at best, and our current knowledge of the group would 
suggest these are not referable to the domestic C. porcel-
lus or its progenitor C. tschudii but likely to C. aperea. 
The correct assignment of Molina’s Cuy, Lepus minimus, 
is in doubt. No type specimen exists, and the description is 
inadequate for an unambiguous decision. Tate (1935:344) 
regarded it as “apparently a cavy, either of the genus Ca-
via or Galea, and more probably the latter.” Ellerman 
(1940) listed it as a valid species of Galea. But Cabrera 
(1961) listed it as a synonym of Cavia p. porcellus. I follow 
Cabrera.

The karyotype consists of 2n = 64, FN = 90, 94 (Awa 
et al. 1959; Cohen and Pinsky 1966).

Cavia tschudii Fitzinger, 1867
Montane Guinea Pig

synonyms:  See under Subspecies.
description:  Body size and dorsal pelage color vary 

greatly geo graph i cally. The Peruvian forms vary from griz-
zled cinnamon in C. t. tschudii and C. t. festina, to dark 
reddish brown in C. t. osgoodi, dark olive brown in C. t. 
stolida, and grizzled gray to blackish in C. t. umbrata. Sub-
species C. t. atahualpae large and dark, with upper parts 
grizzled cinnamon and blackish, bases of hair broadly dark 
drab, followed by two or more cinnamon and blackish an-
nulations, sides and lateral parts only slightly paler than 
back, throat mixed cinnamon and blackish, not differ-
ent from dorsal area, chin and submaxillary region buffy, 
forefeet and hindfeet grizzled pale drab, ears thinly haired 
blackish and not contrasting with surrounding parts, and 
without a defi nite eye- ring (Osgood 1913). Specimens as-
signed to C. t. sodalis from Argentina and Bolivia much 
paler brown; ventral coloration v whitish to gray to buffy. 
Skull length 59– 69 mm (Thomas 1917a, 1926d, 1926g, 
1927f; Sanborn 1949a). In C. t. festina chin, chest, and 
venter ochraceous buffy, and collar below neck brown 
and well marked. Dimensions of holotype head and body 
length 272 mm, hindfoot length 47 mm, ear length 26 mm, 
and greatest skull length 69 mm (Thomas 1927f). Venter 
of C. t. sodalis decidedly paler than other subspecies, be-
ing almost white. Dimensions of holotype head and body 
length 218 m, hindfoot length 36.5 mm, ear length 35 mm, 
and greatest skull length 55 mm (Thomas 1926d). In C. t. 
stolida, venter dull soiled buffy color; feet grizzled brown 
with lighter digits. Skull broad and heavy, nasals particu-
larly broad, exceeding that of all other forms. Dimensions 
of holotype head and body length 313 mm, hindfoot length 
49 mm, ear length 29 m, greatest skull length 63 m, zygo-
matic breadth 39.3 mm, interorbital breadth 17 mm, and 
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by K[erodon]. N[iata]. pallidior Thomas, 1902, and re-
quires a new name. Mr. Thomas, who proposed both 
names, treats Monticavia as a full genus and therefore 
would make no change.” Monticavia is now regarded as a 
synonym of Microcavia (C. A. Quintana 1996; Woods and 
Kilpatrick 2005), thus validating Thomas’s original pro-
posal and making Osgood’s arequipae an objective syn-
onym of pallidior Thomas. Sanborn (1949a:133) synony-
mized pallidior Thomas (renamed arequipae by Osgood) 
with C. t. tschudii while Woods and Kilpatrick (2005) re-
garded arequipae, but not pallidior, as a valid subspecies. 
S. Anderson (1997) incorrectly referred all Bolivian speci-
mens to C. tschudii nana (= Cavia nana Thomas, which 
herein is regarded as a valid subspecies of C. aperea; see 
account of that species). The specimens that Anderson 
examined, therefore, comprise two separate species. Pine 
et al. (1979) referred Chilean specimens to the nominotyp-
ical subspecies. However, Chilean specimens from Valle de 
Lluta formed a clade with those from Arequipa, Peru, and 
highland Santa Cruz, Bolivia (Dunnum and Salazar- Bravo 
2010a).

C. t. sodalis Thomas, 1926
synonyms:

Cavia tschudii sodalis Thomas, 1926d:607; type locality 
“Ñorco, Vipos, 2500 m,” Tucumán, Argentina.

Cavia tschudii pallidior: Thomas, 1925b:580; name com-
bination, but not pallidior Thomas.

Cavia aperea sodalis: Hückinghaus, 1961a:57; name com-
bination.
This subspecies minimally occurs in the higher elevations 

of Tucumán and Jujuy provinces in northern Argentina, and 
historically occurred in southwest Salta, Argentina (Tonni 
1984). The taxonomic status of Cavia populations in Tarija 
department in extreme southern Bolivia is in need of further 
investigation.

C. t. stolida Thomas, 1926
synonyms:

Cavia tschudii stolida Thomas, 1926g:166; type locality “Rio 
Utcubamba, 8500′,” about 15 miles south of Chachapoyas 
(Thomas 1926g:157), Amazonas, Peru.

Cavia stolida: Hückinghaus, 1961a:58; name combination.
Cavia tschudii atahualpae: Cabrera, 1961:579; part (stol-

ida Thomas listed as synonym of atahualpae Osgood).
This subspecies is known from the Utcubamba Valley in 

northwestern Peru.
Cabrera (1961) synonymized stolida Thomas with ata-

hualpae Osgood. Hückinghaus (1961a) considered stolida 
a valid species. Woods (1993) included it in the synonymy 
of C. tschudii.

Cavia aperea tschudii: Hückinghaus, 1961a; part; name 
combination.
This subspecies occurs in the interandean valleys of 

northern Peru.
Cabrera (1961) included stolida Thomas in the synon-

ymy of C. t. atahualpae, a taxon I regard as a valid subspe-
cies herein.

C. t. festina Thomas, 1927
synonyms:

Cavia tschudii festina Thomas, 1927f:604; type locality 
“Huariaca, Junin, 9000′,” Peru.

Cavia tschudii umbrata: Cabrera, 1961:580; name com-
bination.

Cavia aperea festina: Hückinghaus, 1961a:57; name com-
bination.
This subspecies occurs in the Andes of central Peru, in 

Junín department.
Woods and Kilpatrick (2005) included umbrata in the 

nominotypical subspecies. Cabrera (1961) considered fes-
tina Thomas a synonym of C. t. umbrata Thomas.

C. t. osgoodi Sanborn, 1949
synonyms:

Cavia tschudii osgoodi Sanborn, 1949a:133; type locality 
“Limbani, 12,000 feet, District Limbani, Province San-
dia, Department Puno, Peru.”

C. aperea osgoodi: Hückinghaus, 1961a:57; name combi-
nation.
This subspecies is known from the Altiplano of south-

ern Peru, north of Lake Titicaca.

C. t. pallidior Thomas, 1917
synonyms:

Cavia tschudii pallidior Thomas, 1917a:158; type locality 
“Arequipa, 2500 m,” Peru; not Kerodon niata pallidior 
Thomas [= Cavia (Monticavia) niata pallidior, = Micro-
cavia niata; see Osgood (1919:34) and Microcavia 
account].

Cavia tschudii arequipae Osgood, 1919:34; new name for 
C. t. pallidior Thomas.

Cavia tschudii tschudii: Sanborn, 1949a:133; name com-
bination.

Cavia tschudii nana: S. Anderson, 1997:479; part; name 
combination.
This subspecies occurs from lowland northern Chile 

and southern Peru into the highlands of Bolivia.
Osgood (1919:34) proposed arequipae as a replace-

ment name for pallidior Thomas on the grounds that “if 
Monticavia be regarded as no more than a subgenus of 
Cavia, then C. t. pallidior Thomas, 1917 is preoccupied 
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Pearson 1957). In northern Chile, it occurs in the desert 
regions in the vicinity of rivers, the humid pampas, and 
from the coast up to 4,200 m, where it inhabits brush 
edges, pastures and alfalfa cultivation, as in the Lluta river 
valley (Muñoz- Pedrero 2000). In captivity, the gestation 
period is 63 days, with a mean litter size of 1.9 (range: 
1– 4); the average age of fi rst reproduction is two months 
(Weir 1974b).

remarks :  Woods (1993) incorrectly cited the date of 
Fitzinger’s (1867b) description as 1857, and many subse-
quent authors have thus followed suit (S. Anderson 1997; 
Woods and Kilpatrick 2005; Spotorno et al. 2006). Hück-
inghaus (1961a) included the C. tschudii group (except 
C. t. stolida) in C. aperea. Woods (1993) followed Cabrera 
(1961) and recognized C. tschudii as a valid species. Woods 
and Kilpatrick (2005) recognized six subspecies (C. t. areq-
uipae, C. t. festina, C. t. osgoodi, C. t. sodalis, C. t. stolida, 
and C. t. tschudii). Recent revisionary work (Dunnum and 
Salazar- Bravo 2010a) did not include material of festina 

C. t. tschudii Fitzinger, 1867
synonyms:

Cavia cutleri Tschudi, 1845:195; type locality “in der Umge-
gend der Stadt Yca,” Ica, Peru. [Tschudi incorrectly as-
sumed this form to be the C. cutleri that King collected 
(Bennett 1836), which was actually the domestic form, 
C. porcellus (Thomas 1917a)].

[Cavia] Tschudii Fitzinger, 1867b:154 (pg. 98 in separates); 
new name for C. cutleri Tschudi, 1845, type locality “Ica, 
70 miles E of Pisco, Peru.”

C[avia]. leucopyga: Giebel, 1855:461; part; name com-
bination.

[Cavia leucopyga] Tschudii: E.- L. Trouessart, 1880b:195; 
name combination.

Cavia tschudii tschudii: Thomas, 1917a:157; fi rst use of 
current name combination.

Cavia aperea tschudii: Hückinghaus, 1961a:57; name com-
bination.
Dunnum and Salazar- Bravo (2010a) restricted the nom-

inotypical subspecies to populations in the Ica region of 
Peru. This leaves populations from the highlands of Cusco 
department without an available name and removes the 
northwestern Peruvian C. t. umbrata Thomas (type local-
ity “Incapirca, Zezioro,” Junín, Peru) and C. t. atahualpae 
Osgood (type locality “Cajamarca, Peru. Alt. 9100 ft.”) 
from the synonymy of the nominotypical species as in-
cluded by Woods and Kilpatrick (2005). Cabrera (1961) 
recognized both as valid subspecies, including festina in the 
synonymy of umbrata. I refrain from formally recognizing 
these subspecies pending resolution of the taxonomy of ca-
vys in northwestern Peru.

Thomas (1917a:156) discussed C. cutleri Bennett, origi-
nally referred to as the “Peruvian cavy,” and concluded 
that it represented the domestic form, C. porcellus. Ben-
nett’s name, therefore, is removed from the synonymy of 
C. tschudii.

C. t. umbrata Thomas, 1917
synonyms:

Cavia tschudii umbrata Thomas, 1917a:157; type locality 
“Incapirca, Zezioro,” Junín, Peru.

Cavia aperea tschudii: Hückinghaus, 1961a:57; part; name 
combination.
This subspecies is restricted to the Andes of Junín de-

partment in central Peru.
Cabrera (1961) included festina Thomas in his synon-

ymy of C. t. umbrata; I regard both as valid subspecies, 
pending further review.

natural history:  In northern Argentina and the 
Altiplano of Peru, this species occupies brush or grass-
lands and utilizes well- defi ned runways (Thomas 1926d; Map 374    Selected localities for Cavia tschudii (●). Contour line = 2,000 m.
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Anoema: Burmeister, 1861:424 (description of leucobleph-
ara); not Anoema F. Cuvier.

Prea Liais, 1872:541; part (listing of saxatilis); replacement 
name for Cavia saxatilis Lund (= Galea spixii Wagler).

Gelea Woods, 1982:386; incorrect subsequent spelling of 
Galea Meyen.
remarks :  Woods (1993) and S. Anderson (1997) in-

correctly listed the date of Meyen’s description, which was 
for the year 1832, but published in 1833. Woods and Kil-
patrick (2005) listed three species in their concept of this 
genus (fl avidens Brandt, musteloides Meyen, and spixii Wa-
gler). Bezerra (2008) revised the genus based on morpho-
logical characters, and analysis largely congruent with the 
taxa delimited by molecular phyloge ne tics. Dunnum and 
Salazar- Bravo (2010b) revised the genus and recognized 
four species (G. musteloides, G. leucoblephara, G. comes, 
and an undescribed form from mid elevations [2,000- 4,500 
m] in Tarija department, Bolivia) within the musteloides 
group. Aditionally, they suggested that spixii Wagler might 
warrant generic status based on molecular (K2p distances 
for mtDNA cytochrome-b sequences of 19– 21% between 
spixii and the musteloides group species) and karyologi-
cal data (2n = 68 in musteloides group members versus 2n 
= 64 in spixii). Herein, I follow the revised taxonomy of 
Dunnum and Salazar- Bravo (2010b) for the musteloides 
group but include spixii within Galea and provisionally 
regard fl avidens Brandt as a valid species distinct from C. 
spixii pending a thorough evaluation of these forms. Dat-
ing estimates suggest a late Miocene divergence between 
the musteloides group and spixii, followed by species level 
divergence within the musteloides group in the pre- Puna 
of the Andes during the Pliocene (Dunnum and Salazar- 
Bravo 2010b). Tate (1935), Hückinghaus (1961a), Cabrera 
(1961), Solmsdorff et al. (2004), and Bezerra (2008) have 
reviewed the genus.

KEY TO THE SPECIES OF GALEA:
1. Pro cessus alaris superior absent; second prism of the 

PM3, M1, and M2 extended lateroaborally; nasals 
relatively short; parietals relatively long; in most cases 
mesopterygoid fossa relatively narrow and V-shaped an-
teriorly; white spot behind ear absent; occurs from the 
Bolivia- Brazil border west to southern Peru and south 
to southern Argentina. . . . . . . . . . . . . . . . . . . . . . . . . 2

1′. Pro cessus alaris superior present; second prism of the 
PM3, M1, and M2 not extended lateroaborally; nasals 
relatively long; parietals relatively short; in most cases 
mesopterygoid fossa broad and U-shaped anteriorly; 
white spot behind ear present; occurs in eastern Brazil  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2. Distributed in the Andes of southern Peru, Bolivia, Ar-
gentina, and northern Chile  . . . . . . . . . . . . . . . . . . . . 3

or stolida but supported the status of the other four sub-
species and restricted the distribution of the nominotypi-
cal subspecies. A thorough understanding of the tschudii 
group is still lacking and further work is needed, primarily 
on the populations in northern and western Peru (festina 
Thomas, stolida Thomas, with its synonym atahualpae Os-
good and umbrata Thomas). Cavia t. festina is recognized 
 here following Woods and Kilpatrick (2005); however, if 
future work shows C. t. festina to be a synonym of C. t. 
umbrata as suggested by Cabrera (1961), umbrata Thomas 
is the older name. Dunnum and Salazar- Bravo (2010a) fol-
lowed Woods and Kilpatrick (2005) in using the name 
C. t. arequipae; however, see comments in the account of 
C. t. pallidior for reasons why pallidior should be applied 
to this taxon.

Dunnum and Salazar- Bravo (2006) reported the karyo-
type of a specimen from the Bolivian highlands as 2n = 64, 
FN = 104– 108.

Genus Galea Meyen, 1833

Members of the genus Galea are terrestrial, diurnal her-
bivores that inhabit grasslands and rocky scrub areas at 
both high and low elevations. They are largely colonial, 
preferring open habitat with good visibility. Females have 
one pair of inguinal and one pair of lateral thoracic mam-
mae. There is no external tail. Dorsal coloration varies 
from olivaceous to agouti; the venter is uniformly gray-
ish white. A prominent submandibular gland is present. 
The cheek teeth are less complex than in Cavia, with the 
upper teeth separated into two lobes by a single lingual 
fold. M3 has a weak, backwardly projecting heel. Lower 
cheek teeth have two lobes, and pm4 has a short anterior 
prolongation. The incisors are yellow rather than white, 
as in both Cavia and Microcavia. The orbital branch of 
maxilla is completely interrupted by the lacrimal (Eller-
man 1940). The mean condyloincisive length of the skull 
is 46.5 mm (range: 41– 56 mm; Hückinghaus 1961a). Ga-
lea is known in the fossil record only from the Pleistocene 
(Ubilla and Rinderknecht 2001; McKenna and Bell 1997). 
Opazo (2005) estimated the base of the radiation of the 
extant species of Galea, from molecular sequence data, at 
5.9 ± 1.6 mya.

synonyms:
Cavia: Wagler, 1831a:512; part (description of spixii); not 

Cavia Pallas.
Galea Meyen, 1833:597; type species Galea musteloides 

Meyen, by monotypy.
Cerodon: Lund, 1840c:313; listing of bilobidens; not 

Cerodon Wagler.
Kerodon: Lesson, 1842:102; part (listing of rupestris); not 

Kerodon F. Cuvier.
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Thomas later (1926c:327) synonymized comes Thomas 
with musteloides Meyen, a decision followed by most sub-
sequent authors (Tate 1935; Cabrera 1961, Woods and Kil-
patrick 2005). Dunnum and Salazar- Bravo (2010b) consid-
ered comes Thomas a distinct species, a decision I follow 
 here. The karyotype is 2n = 128, FN = 136 (Dunnum and 
Salazar- Bravo 2010b).

Galea fl avidens (Brandt, 1835)
Eastern Yellow- toothed Cavy

synonyms:
Cavia fl avidens Brandt, 1835:439; type locality “Patria. 

Brasilia.”
[Cavia] bilobidens Lund, 1839b:208; nomen nudum.
Cavia bilobidens Lund, 1840a:32 [1841b:248, plate 21, 

Fig. 6]; type locality “Rio das Velhas’s Floddal” (see 
Lund 1841b:264– 266), Lagoa Santa, Minas Gerais, Bra-
zil (a fossil).

[Cerodon] bilobidens: Lund, 1840c:313; name combination.
Cavia (Cerodon) fl avidens: Water house, 1848:168; name 

combination.
K[erodon]. fl avidens: Giebel, 1855:462; name combination.
[Cavia (Galea)] fl avidens: E.- L. Trouessart, 1880b:195; name 

combination.
[Cavia (Kerodon)] fl avidens: E.- L. Trouessart, 1897:639; 

name combination.
[Galea] fl avidens: Thomas, 1916f:303; fi rst use of current 

name combination.

2′. Distributed in the lowlands of Bolivia, Paraguay, and 
Argentina  . . . . . . . . . . . . . . . . . . . Galea leucoblephara

3. Range limited to southern Bolivia and northern Argen-
tina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Galea comes

3′. Range limited to northern and central Bolivia, Peru, 
and northern Chile . . . . . . . . . . . . . .Galea musteloides

4. Dorsal pelage blackish from the eyes to the nape  . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Galea fl avidens

4′. Dorsal pelage not as above. . . . . . . . . . . . .Galea spixii

Galea comes Thomas, 1919
Southern Highland Yellow- toothed Cavy

synonyms:
Kerodon boliviensis: Thomas, 1913a:143; name combina-

tion, but not Cavia boliviensis Water house, 1848.
Galea comes Thomas, 1919f:134; type locality “Maimara, 

2230 m,” Jujuy, Argentina.
Galea musteloides: Thomas, 1926c:327; part; not musteloi-

des Meyen.
description:  Dorsal coloration more mottled than 

G. musteloides, blend of olive, brown and tan; venter mix 
of yellow and white, with line between dorsum and venter 
not as distinct as in G. musteloides. Dorsal hairs gray at 
base, tan or brown at midshaft, and black at tip; ventral 
hairs gray at base and either buffy yellow or white at mid-
shaft and tip. Ears covered with orange hairs; yellow ring 
surrounds the eyes ( J. Dunnum, pers. obs.). Dimensions of 
holotype include head and body length 243 mm, hindfoot 
length 39 mm, ear length 22 mm, and greatest skull length 
54 mm (Thomas 1919f).

distribution:  Galea comes is known only from the 
Andes of southern Bolivia and northern Argentina.

selected localit ies  (Map 375): ARGENTINA: 
Jujuy, Abrapampa (Thomas 1919f), Maimara (type local-
ity of Galea comes Thomas), Sierra de Zenta (Thomas 
1921k), 12.3 km N and 11.5 km W of San Antonio de los 
Cobres (Dunnum and Salazar- Bravo 2010b); La Rioja, La 
Invernada, ca. 35 km N of Nevada de Famatina (Thomas 
1920g; not located). BOLIVIA: Tarija, Iscayachi (Dunnum 
and Salazar- Bravo 2010b).

subspecies :  Galea comes is monotypic.
natural history:  The collector, Emilio Budin, 

reported this species as common in rough and brambly 
ground [at Maimara] and that it was harmful to cultiva-
tion (Thomas 1913a:143). In the Rio Tomayapo river 
valley (Tarija department, Bolivia), colonies composed of 
many individuals  were interspersed among Ctenomys lew-
isi burrows and  were observed foraging around burrows 
during the day ( J. Dunnum, pers. obs.).

remarks :  Thomas’ (1919f) description includes 
specimens from Abrapampa but he designated a speci-
men collected from Maimara (Thomas 1913a) as the type. 

Map 375    Selected localities for Galea comes ( ) and Galea musteloides (●). 
Contour line = 2,000 m.
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(2008) discussed the diffi culty in morphologically assessing 
G. fl avidens due to the lack of good diagnostic characters 
in the original description, lack of a holotype, and ambigu-
ous type locality; she suggested that fl avidens was likely a 
synonym of G. spixii. Paula Couto (1950:232) considered 
bilobidens Lund, a fossil species from Lagoa Santa, Brazil, 
a synonym of spixii Wagler. Cabrera (1961:573), on the 
other hand, listed bilobidens Lund in the synonymy of G. fl a-
videns, noting that, if he was correct, then the type locality of 
fl avidens Brandt could be in Minas Gerais, Brazil). Cabrera 
also recognized that Paula Couto could have been correct in 
his assignment of bilobidens Lund to G. spixii. In either case, 
both the taxonomic and geographic status of G. fl avidens re-
mains uncertain, as does the allocation of Lund’s bilobidens.

Galea leucoblephara Burmeister (1861)
Lowland Yellow- toothed Cavy

synonyms:  See under Subspecies.
description:  General characters as for genus but 

more lightly colored than M. musteloides, in part due to paler 
hue of subterminal area of hair. Overall color ranges from 
olive to reddish dorsally and yellow on fl anks; ventral areas 
dirty yellowish white (Cabrera 1953). Burmeister (1861) re-
marked on pure white eye- rings, from which his name derives.

Subspecies G. l. littoralis similar to nominotypical form 
but more fi nely speckled, with less yellow; hairs on back in-
distinctly annulated to their bases with alternating light and 
dark rings of gray; subterminal ring buffy; tips black. Rings 
around eyes lighter than head but not conspicuously so. 
Venter dull buffy white and not sharply defi ned; hairs gray 
at base. Upper surfaces of feet buffy. Dimensions of holotype 
head and body length 199 mm, hindfoot length 39 mm, ear 
length 18 mm, greatest skull length 47 mm (Thomas 1901c).

Specimens of G. l. demissa from Chuquisaca, Bolivia 
mottled tan dorsally and buffy cream ventrally; dorsal hair 
light gray at base, gradually darkening to near black, fol-
lowed by subterminal tan ring, and dark tip; both gray 
band around neckand eye- ring present; feet light tan; ears 
well furred and covered with fi ne orange hair. Pelage of 
animals from Salta province, Argentina, with speckled ap-
pearance, with grayish to brownish dorsum, whitish ven-
ter, and denuded area on neck. White eyering not readily 
visible and some individuals have dark band around neck. 
Head and body length 198– 235 mm, mass from 180– 280 g 
(Mares, Ojeda, and Barquez 1989).

distribution:  Galea leucoblephara occurs in the 
lowlands from central Bolivia through Paraguay to south-
ern Argentina.

selected localit ies  (Map 377): ARGENTINA: 
Buenos Aires, Bahía Blanca (type locality of Cavia bolivi-
ensis littoralis Thomas), Laguna Chasticó ( J. R. Contre-
ras 1972); La Rioja, La Rioja (Cabrera 1953); Neuquén, 

description:  Similar in appearance to G. spixii, 
but with blackish dorsal areas stretching from eyes to nape 
(Brandt 1835). Incisors opisthodont; lingual prisms of 
PM4 and M1 narrower than labial ones, and labial prism 
of M2 not elongated posteriorly. Skull with broad zygo-
matic arches; lateral profi le from orbits to rostrum deeply 
concave; posterior palatal emargination V-shaped; and an-
gular pro cess of mandible short (Solmsdorff et al. 2004). 
Bonvicino, Lima, and Weksler (2005) provided mea sure-
ments for specimens she attributed to C. fl avidens: head 
and body length 205– 231 mm, hindfoot 43– 47 mm, ear 
24– 25 mm, and mass 150– 330 g.

distribution:  Galea fl avidens is restricted to the 
cerrado of central Brazil (Redford and Fonseca 1986).

selected localit ies  (Map 376): BRAZIL: Goiás, 
Parque Nacional da Chapada dos Veadeiros (Bonvicino, 
Lima, and Weksler 2005).

subspecies :  Galea fl avidens is monotypic.
natural history:  Little information is available 

for this species. Bonvicino, Lima, and Weksler (2005) re-
ported a single pregnant female (with one embryo) col-
lected in November in cerrado rupestre between 1,300 
and 1,500 m in the Chapada dos Veadeiros National Park. 
Other rodents taken at the same time included species of 
Thrichomys and Oligoryzomys.

remarks :  Solmsdorff et al. (2004) described the two 
historically known specimens and commented on cranial 
similarities with G. spixii. Bonvicino, Lima, and Weksler 
(2005) tentatively recognized the validity of this species and 
commented on three newly collected specimens. Bezerra 

Map 376    Selected localities for Galea fl avidens ( ) and Galea spixii (●).
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stehen und wurde in allen Altern und Geschlechtern von 
mir gesammelt.” Type locality restricted to Mendoza, 
Argentina by Yepes (1936:40); lectotype designated by 
Solmsdorff et al. (2004).

[Cavia (Galea)] leucoblephara: E.- L. Trouessart, 1880b:195; 
name combination.

[Cavia (Kerodon)] leucoblephara: E.- L. Trouessart, 1897: 
640; name combination.

[Cavia (Cerodon) boliviensis] leucoblephara: E.- L. Troues-
sart, 1904:526; name combination.

Kerodon boliviensis: Thomas, 1902c:229; part; name 
combination.

Kerodon leucoblepharus: Thomas, 1911c:254; name combi-
nation but incorrect gender concordance.

G[alea]. leucoblephara: Thomas, 1919b:212; name combi-
nation.

C[avia]. (Galea) boliviensis leucoblephara: Osgood, 1915: 
195; name combination.

[Galea] musteloides leucoblephara: Tate, 1935:347; name 
combination.

Galea l[eucoblephara]. leucoblephara: Dunnum and Salazar- 
Bravo, 2010b:252; fi rst use of current name combina-
tion.
This subspecies occurs in western Argentina from south-

ern Catamarca province in the north through La Rioja, San 
Juan, San Luis, Mendoza, and Córdoba provinces in the 
south (Cabrera 1953; Dunnum and Salazar- Bravo 2010b).

G. l. littoralis (Thomas, 1901)
synonyms:

Cavia boliviensis littoralis Thomas, 1901c:195; type local-
ity “Bahia Blanca, [Buenos Aires.] Argentina.”

[Cavia (Cerodon) boliviensis] littoralis: E.- L. Trouessart, 
1904: 526; name combination.

G[alea]. b[oliviensis]. littoralis: Thomas, 1919b:212; name 
combination.

Galea negrensis Thomas, 1919b:211; type locality “Pil-
cañeu, Upper Rio Negro. 1400 m [41°S., 71°W.],” Río 
Negro, Argentina.

Galea littoralis: Thomas, 1929:44; name combination.
[Galea] musteloides littoralis: Tate, 1935:347; name com-

bination.
[Galea] musteloides negrensis: Ellerman, 1940:243; name 

combination.
G[alea]. leucoblephara littoralis: Dunnum and Salazar- Bravo, 

2010b:251; fi rst use of current name combination.
This subspecies occurs in southern Argentina, extend-

ing from northern Chubut in the south to lower Mendoza 
and La Pampa in the north and from the Atlantic coast of 
Buenos Aires province to the base of the Andes (Cabrera 
1961). Bezerra (2008) recognized littoralis as a distinct 
species based on cranial characters.

Collón Curá (Thomas 1927e), Zapala (Thomas 1927d); 
Río Negro, Pilcaniyeu (type locality of Galea negrensis 
Thomas); Salta, La Represa, Metán (Cabrera 1953); San 
Juan, Angaco Sud (AMNH 41894); San Luis, 9 km N of 
Paso del Rey (Dunnum and Salazar- Bravo 2010b); Santi-
ago del Estero, Suncho Corral (AMNH 41589). BOLIVIA: 
Chuquisaca, 12 km N and 11 km E of Tarabuco (Dunnum 
and Salazar- Bravo 2010b); Santa Cruz, Ascención de Gua-
rayos (S. Anderson 1997), Campo de Guanacos (type local-
ity of Galea spixi campicola Doutt), 3.5 km W of Estación 
El Pailón (Dunnum and Salazar- Bravo 2010b); Tarija; 2 km 
S and 5 km E of Palos Blancos (Dunnum and Salazar- Bravo 
2010b). PARAGUAY: Alto Paraguay, Palmar de Las Islas 
(Dunnum and Salazar- Bravo 2010b), Estancia Tres Marias 
(Dunnum and Salazar- Bravo 2010b).

subspecies :  I follow Dunnum and Salazar- Bravo 
(2010b) and recognize three subspecies.

G. l. demissa Thomas, 1921
synonyms:

Galea boliviensis demissa Thomas, 1921l:623; type locality 
“San Antonio, Parapiti, [Santa Cruz,] Bolivia. Alt. 600 m.”

Galea musteloides demissa: Tate, 1935:347; name com-
bination.

Galea spixi campicola Doutt, 1938:100; type locality 
“Campo de Guanacas, eastern Bolivia; altitude 450 me-
ters,” western part of Cordillera Province, about 90 miles 
south of Santa Cruz de la Sierra, Santa Cruz, Bolivia.

[Galea spixi] spixi: Doutt, 1938:101; part, not Cavia spixii 
Wagler.

Galea spixii campicola: Cabrera, 1961:575; name combi-
nation.

G[alea]. l[eucoblephara]. demissa: Dunnum and Salazar- 
Bravo, 2010b:251; fi rst use of current name combination.
This subspecies occurs mainly in the Chaco ecoregion 

of lowland central and southern Bolivia, western Para-
guay, and as far south as Santiago del Estero and Catama-
rca provinces in Argentina. This subspecies may also ex-
tend into the eastern slopes and valleys of the pre- Andean 
chains in Tucumán province, Argentina (Dunnum and 
Salazar- Bravo 2010b).

S. Anderson (1997) regarded campicola as a subspecies 
of Galea spixii, but it is included  here based on morpho-
logical (Bezerra 2008) and molecular analyses (Dunnum 
and Salazar- Bravo 2010b).

G. l. leucoblephara (Burmeister, 1861)
synonyms:

Anoema leucoblephara Burmeister, 1861:425; type local-
ity “Die Art war haüfi g bei Mendoza wie bei Tucuman; 
sie bewohnt ohne Zweifel den ganzen Westen der La 
Plata- Staaten, lebt in Erdlochern an Wegen, wo Büsche 
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suggested that the current distribution of the leucoblephara 
group is the result of two dispersal events into the Argen-
tinian lowlands from the pre- Puna during the late Pliocene, 
followed by northward expansion during the Pleistocene 
into the Chaco regions of Bolivia and Paraguay. The karyo-
type consists of 2n = 68 and FN = 136 (W. George et al. 
1972; Dunnum and Salazar- Bravo 2010b).

Galea musteloides Meyen, 1833
Highland Yellow- toothed Cavy

synonyms:  See under Subspecies.
description:  General hue of fur brownish with 

yellowish or olivaceous tinge dorsally and white ventrally. 
Dorsal hairs pale gray at base, with pale brownish yellow 
median ring, and dark tip; venter and throat whitish with 
distinct line demarking venter from dorsal pelage; gray band 
present around throat area; eyelids whitish yellow and ears 
clothed in yellow brown hairs. Subspecies G. m. auceps dif-
fers greatly from G. m. musteloides and G. m. boliviensis in 
pelage coloration: paler yellow, tan dorsum and sides, with 
hairs gray at base and tipped black, but with wide middle 
section of yellow tan; venter buffy white and eyelids and 
lashes black. Cranial and tooth characters of G. musteloides 
as for genus. This species differs from G. spixii in that upper 
surface of skull less arched when viewed from side; outline 
nearly straight from tip of nasals back to point just anterior 
to frontoparietal suture, but descends slightly between or-
bits and toward apex of nasals; palate between the molars 
nearly fl at, not concave as in G. spixii (Water house 1848).

distribution:  Galea musteloides is found in the 
Andes of central Bolivia, southeastern Peru, and extreme 
northeastern Chile.

selected localit ies  (Map 375): BOLIVIA: Co-
chabamba, Valle Hermoso (type locality of Galea mon-
asteriensis Solmsdorff, Kock, Hohoff, and Sachser); La 
Paz, Achacachi (S. Anderson 1997), Irupana (S. Anderson 
1997); Santa Cruz, Estancia Laja (Dunnum and Salazar- 
Bravo 2010b); Oruro, 7 km S and 4 km E of Cruce Ven-
tilla (Dunnum and Salazar- Bravo 2010b). CHILE: Arica 
y Parinacota, Putre (Mann 1950). PERU: Puno, Pairu-
mani, 22 mi SW of Llave on the Río Huanque (Pearson 
1951), Sillustani (Dunnum and Salazar- Bravo 2010b).

subspecies :  I recognize three subspecies of Galea 
musteloides.

G. m. auceps (Thomas, 1911)
synonyms:

Kerodon auceps Thomas, 1911c:255; type locality “Gua-
rina (alt. 4000 m.), near the south- east, the Bolivian, end 
of the lake [Titicaca],” La Paz, Bolivia.

C[avia]. (Galea) auceps: Osgood, 1915:195; name combi-
nation.

natural history:  This species is primarily a diur-
nal, terrestrial herbivore, inhabiting both mesic and xeric 
grasslands of lowland central and southern South America. 
Original studies on population biology, behavior, and re-
production  were reported as G. musteloides. Males main-
tain a linear dominance hierarchy through aggression; the 
female hierarchy is less stable. Breeding occurs year- round 
and females can produce up to seven litters per year. The 
gestation period is about 53 days and average litter size 
is three (Rood 1972). Females have one inguinal and one 
lateral abdominal pair of mammae. The average age of 
fi rst reproduction is about three months for males and two 
months for females, with a minimum of 11 days (Weir 
1974b). Substantial work has been done on their promis-
cuous mating behavior, mate choice, and reproductive suc-
cess (Keil et al. 1999; Sachser et al. 1999; Hohoff et al. 
2003). F. Fonseca (1960) and Hopkins and Rothschild 
(1966) reported ectoparasites for Bolivian specimens.

remarks :  Dunnum and Salazar- Bravo (2010b) el-
evated G. leucoblephara from within G. musteloides based 
on molecular phyloge ne tic analyses. These authors also 

Map 377    Selected localities for Galea leucoblephara (●). Contour line = 
2,000 m.
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followed this taxonomy (Tate 1935; Cabrera 1961; Woods 
1993; Woods and Kilpatrick 2005), but recent reviews 
have recognized the subspecies (Solmsdorff et al. 2004; 
Dunnum and Salazar- Bravo 2010b). Bezerra (2008) found 
insuffi cient morphological differences to warrant separa-
tion of monasteriensis and musteloides; Dunnum and 
Salazar- Bravo (2010b) treated G. monasteriensis as a syn-
onym of G. m. boliviensis based on molecular data.

G. m. musteloides Meyen, 1833
synonyms:

Galea musteloides Meyen, 1833:598; type locality “Sie 
bewohnen die Hochebenen der westlichen Cordilleren-
kette, auf dem Passe von Tacna nach dem Alpen- see von 
Titicaca. Das Plateau von Tacora, besonders der Kamm 
desselben, zwischen dem Bolivianischen Indianerd-
orfe Morocallo, und dem Peruanischen Kirchdorfe Pi-
sacoma [Pisacoma, 16°54′S, 69°23′W, Puno, Peru], 
gänzlich bestend aus trachytischer Lava und Conglom-
eraten, wird von ihnen bewohnt,” = Paso de Tacna, on 
road to Lake Titicaca, Peru.

Kerodon rupestris: Lesson, 1842:102; name combination.
K[erodon]. boliviensis: Giebel, 1855:463; part; name com-

bination.
[Cerodon] boliviensis: Fitzinger, 1867b:155; part; name com-

bination.
Galea musteloides musteloides: Tate, 1935:347; fi rst use of 

current name combination.
Cavia musteloides musteloides: Pearson, 1951:153; name 

combination.
This subspecies occurs in the Andean Altiplano of south-

western Peru, western Bolivia, and extreme northeastern 
Chile (Dunnum and Salazar- Bravo 2010b).

natural history:  Galea musteloides is primarily 
a diurnal, terrestrial herbivore, inhabiting the grasslands of 
the central Andes. Individuals excavate their own burrow 
systems but also utilize abandoned burrows of other mam-
mals, such as Lagostomus, Ctenomys, and Chaetophractus. 
They appear to respond to the alarm calls of Ctenomys by 
seeking cover (Sanborn and Pearson 1947). Muñoz- Pedreros 
(2000) reported their burrow systems to be shallow with 
grass- lined alcoves and that they cohabitate with Cteno-
mys opimus. In northern Chile, they consume the bark and 
leaves of Lepidophyllum and Baccharis shrubs (Asteraceae) 
and the grasses Stipa and Festuca (Muñoz- Pedreros 2000). 
Females reach sexual maturity at one month of age, males 
at two to three months. The gestation period averages 55.3 
days (range: 50– 58 days; Solmsdorff et al. 2004). Young 
weigh around 40 g at birth, and litter size ranges from two 
to seven (average of three) individuals that are suckled for 
three to fi ve weeks (Muñoz- Pedreros 2000). This species 
exhibits low compatibility among unfamiliar adults as well 

[Galea] auceps: Thomas, 1916f:303; name combination.
G[alea]. anceps Thomas, 1919f:134; incorrect subsequent 

spelling of Kerodon auceps Thomas.
[Galea] musteloides auceps: Tate, 1935:347; fi rst use of cur-

rent name combination.
This subspecies occurs in the highland areas around the 

southern edge of Lake Titicaca in western La Paz depart-
ment, Bolivia, and adjacent areas of Puno department, Peru.

Cabrera (1961) included auceps Thomas in the synon-
ymy of G. musteloides musteloides. S. Anderson (1997:481) 
disagreed, stating “the pale and yellowish subspecies G. m. 
auceps is rather distinct in comparison to the darker nomi-
notypical subspecies,” a decision followed by Woods and 
Kilpatrick (2005).

G. m. boliviensis (Water house, 1848)
synonyms:

Cavia boliviensis Water house, 1848:175; type locality “high 
tableland between Cochabamba and La Paz [Bolivia]”. 
Thomas (1911c:255) designated a lectotype and restricted 
the type locality to “Paratani [= Parotani], close to Co-
chabamba,” Cochabamba, Bolivia.

K[erodon]. boliviensis: Giebel, 1855:463; part; name com-
bination.

[Cerodon] boliviensis: Fitzinger, 1867b:155; part; name 
combination.

[Cavia (Galea)] boliviensis: E.- L. Trouessart, 1880b:195; 
part; name combination.

[Galea] boliviensis: Thomas, 1916f:302; name combination.
Cavia musteloides boliviensis: Osgood, 1916:210; name 

combination.
Galea musteloides musteloides: Tate, 1935:347; part; name 

combination.
Galea monasteriensis Trillmich, Kraus, Künkele, Asher, 

Clara, Dekomien, Epplen, Saralegui, and Sachser, 2004: 
footnote 517; nomen nudum.

Galea monasteriensis Solmsdorff, Kock, Hohoff, and Sachser, 
2004:137– 156; type locality “Valle Hermoso, 2557 m 
a.s.l., 66°09′W, 17°23′S, S of Cochabamba, Cordillera 
Oriental, Cochabamba Province, Bolivia.”

Galea musteloides boliviensis: Solmsdorff, Kock, Hohoff, 
and Sachser, 2004:147; fi rst use of current name com-
bination.
This subspecies occurs in the eastern region of the Boliv-

ian Altiplano.
Osgood (1916:211) erroneously stated that Thomas 

(1911c:255) had designated Sajama, Bolivia, as the type 
locality of Water house’s boliviensis, based on Thomas’s 
(1911b:255) referral of a specimen from this locality to 
the nominotypical subspecies. Subsequently, Thomas 
(1926c:327) reduced boliviensis Water house to a synonym 
of musteloides Meyen and most subsequent authors have 
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it descends quickly to the occiput, not straight or concave be-
tween orbits as in G. musteloides (Water house 1848). Mea-
sure ments of holotype G. s. palustris head and body length 
225 mm, hindfoot length 46 mm, ear length 25.5 mm, and 
greatest skull length 55 mm (Thomas 1911c), and those of 
G. s. wellsi head and body length 234 mm, hindfoot length 
51 mm, and greatest skull length 57.5 m (Osgood 1915).

distribution:  Galea spixii is known from eastern 
Brazil (Moojen 1952b).

selected localit ies  (Map 376): BRAZIL: Ala-
goas, Quebrangulo (Mares, Willig et al. 1981); Bahia, São 
Marcello, junction of Rio Preto and Rio Sapão (type local-
ity of Cavia [Galea] wellsi Osgood); Ceará, Crato (Moojen 
1943a), São Paulo (Thomas 1910c); Minas Gerais, Campos 
Geraes de San Felipe (Osgood 1915); Pará, Cametá, lower 
Rio Tocantins (type locality of Kerodon palustris Thomas); 
Pernambuco, Saltinho, Rio Formoso (Ximénez 1980).

subspecies :  I recognize three subspecies.

G. s. palustris (Thomas, 1911)
synonyms:

Kerodon palustris Thomas, 1911b:608; type locality “Ca-
metá, Lower Tocantins,” Pará, Brazil.

C[avia]. (Galea) palustris: Osgood, 1915:195; as subgenus, 
name combination.

[Galea] palustris: Thomas, 1916f:303; name combination.
[Galea spixi] palustris: Doutt, 1938:101; fi rst use of cur-

rent name combination and incorrect subsequent spell-
ing of Cavia spixii Wagler.
This subspecies occurs in northeastern Brazil, south of 

the Rio Amazonas.

G. s. spixii (Wagler, 1831)
synonyms:

Cavia spixii Wagler, 1831a:512; type locality “Die Or-
dung der Nager bin ich durch zwey neue Gattungen 
Ferkelmäuse (Cavia), welche Herr von Spix von seiner 
Reise am Amazonianstrome, zurückbrachte, und die sich 
daher in unserem Museum befi nden, zu bereichern im 
Stande,” = Rio Amazonas, Brazil. Osgood (1915:197) 
discussed and restricted the type locality to Campos 
Geraes de San Felipe, east of Januária, Bahia [a local-
ity actually in Minas Gerais state], Brazil. Cabrera 
(1961:575) stated that the type locality was unknown 
but, by his inclusion of saxatilis Lund in the synonymy 
of this subspecies, he restricted the type locality to La-
goa Santa, Minas Gerais, Brazil.

[Cavia] sexatilis Lund, 1839b:208; nomen nudum.
C[avia]. (Cerodon) saxatilis Lund, 1840b:14 [1841c:287, 

plate 25, Figs. 14, 18]; type locality “Rio das Velhas’s 
Floddal” (see Lund 1841b:292, 294), Lagoa Santa, Minas 
Gerais, Brazil.

as differences in courtship and copulatory posture in com-
parison to G. leucoblephara (Trillmich et al. 2004). This is 
the only species of Galea to exhibit a monogamous mating 
system (Hohoff et al. 2002). F. Fonseca (1960), Hopkins 
and Rothschild (1966), and Smit (1987) report ectopara-
sites from Bolivian specimens.

remarks :  Woods and Kilpatrick (2005) gave the date 
of Meyen’s description as 1832; the correct publication 
date of Meyen’s work, however, is 1833.

Dunnum and Salazar- Bravo (2010b) restricted G. mus-
teloides to populations from the Altiplano of southern 
Peru, northern Chile, and west- central Bolivia, identifying 
two molecular clades within this range. One of these com-
prised individuals from the Lake Titicaca area in Peru and 
Bolivia assignable to the subspecies G. m. musteloides and 
G. m. auceps. The second included samples from Oruro, 
Cochabamba, and Santa Cruz departments, Bolivia, which 
they assigned to G. m. boliviensis. These authors suggested 
that diversifi cation of the subspecies occurred about the 
Pliocene- Pleistocene boundary. G. I. Molina (1782:306) 
used Lepus minimus in describing a “Cuy” from Chile, 
which Tate (1935:344) thought likely to be Galea and 
thus included it as a subspecies of G. musteloides. Eller-
man (1940:243) regarded Molina’s minimus to be a valid 
species of Galea, but also noted that, if Tate  were cor-
rect in his assignment to musteloides, Molina’s name pre-
dated musteloides Meyen and as such Meyen’s name, and 
all others associated with it, would become synonyms of 
G. minimus G. I. Molina. Hückinghaus (1961a) agreed 
with Ellerman and referred to this species as Galea mini-
mus. Alternatively, Cabrera (1961) listed Molina’s name 
in the synonymy of Cavia porcellus. Because the correct 
assignment of Molina’s name remains unresolved, I follow 
Cabrera (1961) and regard it as a synonym of Cavia por-
cellus (Linnaeus); see Remarks under that account.

The karyotype of G. musteloides consists of a 2n = 68 
and FN = 136 (Dunnum and Salazar- Bravo 2010b).

Galea spixii (Wagler, 1831)
Spix’s Yellow- toothed Cavy

synonyms:  See under Subspecies.
description:  General coloration grayish, with 

somewhat indistinct brownish tint on back; dorsal hair 
pale gray at base and dusky at tip with broad subterminal 
ring of pale brownish yellow; hairs on sides of body lighter 
at tip with subterminal ring almost whitish; throat, abdo-
men, and inner surfaces of limbs white; small white mark 
present above eye and more distinct white patch behind 
the ear. Galea s. palustris lacks postauricular spot seen 
in G. s. spixii and G. s. wellsi (Osgood 1915); feet nearly 
white. Lateral profi le of skull forms gentle convex curve 
from base of nasals to posterior part of the parietals, where 
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production to occur in both captivity and the wild. Mares 
et al. (1982) described molt. This species is diffi cult to trap 
except when traps  were placed along the runways. Trapped 
individuals frequently displayed a death- feigning behavior 
when handled (Streilein 1982a).

remarks :  Emmons et al. (2006) reported G. spixii 
from the Parque Nacional Noel Kempff Mercado, but iden-
tifi cations need to be verifi ed as these may be referable to 
G. l. demissa. Dunnum and Salazar- Bravo (2010b) placed 
G. spixii campicola in synonymy with G. leucoblephara 
demissa. The concept of G. spixii I employ  here includes 
wellsi Osgood and saxatilis Lund (Cabrera 1961:575; Cor-
bet and Hill 1991:201), but Hückinghaus (1961a:71) con-
sidered wellsi a distinct species and both Avila- Pires (1982) 
and Solmsdorff et al. (2004) recognized saxatilis as a valid 
species. Karyotype consists of a 2n = 64 and FN = 118 
(Maia 1984).

Genus Microcavia H. Gervais 
and Ameghino, 1880

The genus as currently recognized is composed of three 
species and occurs from the highlands of southwestern 
Bolivia and northern Chile south to Santa Cruz province 
in southern Argentina and likely southern Chile (Osgood 
1943b; C. A. Quintana 1996; S. Anderson 1997). Fossil 
materials from four species are known from mid- Pliocene 
to Recent deposits in Argentina and Uruguay (C. A. Quin-
tana 1996; Ubilla et al. 1999). Mountain cavies occupy a 
wide variety of arid and semiarid habitats from near sea 
level to above 4,000 m. They are medium- sized caviids, 
slightly smaller than Cavia (head and body length ranges 
from 170 to 250 mm, mass from 200 to 500 g, and mean 
condyloincisive length is 42.2 mm [range: 36– 46 mm; 
Hückinghaus 1961a]). Individuals possess no external tail; 
females have four mammae; eyes are large and surrounded 
by a conspicuous white ring; dorsal coloration is olive 
gray agouti and under parts are pale gray; and the sub-
mandibular gland present in Galea is lacking. The skull 
is shortened and bowed compared to other Caviinae. The 
highest part of the skull occurs over the posterior zygo-
matic root and the orbital branch of the maxillary is con-
tinuous as a narrow strip in front of the lacrimal. The inci-
sive foramen is larger than in Cavia and Galea, triangular 
in shape, and placed more closely to the toothrows. The 
bullae are larger and the orbit is more rounded than in 
either Cavia or Galea. Cheek teeth are like those of Galea 
with each tooth divided into two lobes by one inner fold. 
M3 has a deeper posterior fold than in Galea. The lower 
teeth are bilobed. Incisors are nonpigmented. Descriptive 
information is from Osgood (1915), Thomas (1916f), and 
Ellerman (1940).

Cerodon saxatilis: Lund, 1840c:313; name combination.
Cavia (Cerodon) spixii: Water house, 1848:173; name com-

bination.
K[erodon]. spixi Giebel, 1855:463; name combination and 

incorrect subsequent spelling of Cavia spixii Wagler.
Prea saxatilis: Liais, 1872:541; name combination.
[Cavia (Galea)] Spixii: E.- L. Trouessart, 1880b:195; part; 

name combination.
[Cavia (Kerodon)] spixii: E.- L. Trouessart, 1897:639; name 

combination.
[Cavia (Cerodon) boliviensis] saxatilis: E.- L. Trouessart, 

1904: 526; name combination.
C[avia]. (Galea) spixi: Osgood, 1915:195; incorrect subse-

quent spelling of Cavia spixii Wagler.
[Galea] spixi: Thomas, 1916f:303; name combination and 

incorrect subsequent spelling of Cavia spixii Wagler.
[Galea] spixii: Tate, 1935:347; name combination.

This subspecies occurs in eastern Brazil, but its western 
limits remain unclear.

G. s. wellsi (Osgood, 1915)
synonyms:

[Cavia (Galea)] Spixii: E.- L. Trouessart, 1880b:195; part; 
name combination.

[Cavia (Kerodon)] spixii: E.- L. Trouessart, 1897:639; part; 
name combination.

Cavia spixi: Goeldi and Hagmann, 1906:74; name com-
bination and incorrect subsequent spelling of spixii 
Wagler.

Cavia (Galea) wellsi Osgood, 1915:196; type locality “São 
Marcello [= São Marcelo], junction of Rio Preto and 
Rio Sapaõ [= Sapão], Bahia, Brazil.”

[Galea] wellsi: Thomas, 1916f:303; name combination.
[Galea spixi] wellsi Doutt, 1938:101; fi rst use of current 

name combination and incorrect subsequent spelling of 
Cavia spixii Wagler.
This subspecies is limited to northeastern Brazil (Cabrera 

1961).
natural history:  Galea spixii occupies only low- 

lying areas within the Caatinga ecoregion, where individu-
als use a network of well- worn runways. Individuals are 
mostly crepuscular but activity may occur at any time 
(Mares, Willig et al. 1981). Nest sites appeared to be tem-
porary and  were typically found under rocks or low, over-
hanging vegetation. Areas frequented by G. spixii  were read-
ily distinguished by their runways and cleared patches used 
for sand bathing (Streilein 1982a). Galea spixii exhibited 
a wide range of vocalizations in response to varying situa-
tions. The mating system approximated a male dominance 
polygyny (Lacher 1981). The gestation period ranged from 
49 to 52 days and litter size averaged 2.2 (range: 1– 5). 
Lacher (1981) and Mares, Willig et al. (1981) reported re-
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inghaus (1961), and C. A. Quintana (1996) reviewed the 
genus.

KEY TO THE SPECIES OF MICROCAVIA (FROM 
TOGNELLI ET AL. 2001):
1.  Incisors orthodont, lateral mandibular fossa deepened 

anteriorly  . . . . . . . . . . . . . . . . . . . Microcavia australis
1′. Incisors proodont, lateral mandibular fossa not deep-

ened anteriorly  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2.  Cranial profi le strongly convex, length of auditory bul-

lae >10 mm . . . . . . . . . . . . . . . . . . . . . Microcavia niata
2′. Cranial profi le not strongly convex, length of auditory 

bullae <10 mm  . . . . . . . . . . . . . . . Microcavia shiptoni

Microcavia australis (I. Geoffroy St.- Hilaire and 
d’Orbigny, 1833)
Southern Mountain Cavy

synonyms:  See under Subspecies.
description:  Head and body length 170– 245 mm, 

hindfoot 35– 50 mm, ear 14– 20 mm (Cabrera 1953), and 
mass 141– 340 g (Mares, Ojeda, and Barquez 1989). General 
coloration olive- gray agouti with speckled appearance, ven-
trum paler gray. Eyes large and encircled by white ring. Teeth 
described for genus but incisors orthodont. Lateral mandibu-
lar fossa not deepened anteriorly as in M. niata and M. ship-
toni (Tognelli et al. 2001). Tognelli et al. (2001) provided 
external and cranial mea sure ments for each subspecies.

distribution:  Microcavia australis occurs in Ar-
gentina from Jujuy province in the northwest, east to Bue-
nos Aires province, and south to Santa Cruz province, and 
to southern Chile. Woods (1993) included extreme south-
ern Bolivia in the distribution, but S. Anderson (1997) re-
ported no known specimens from that country. Pine et al. 
(1979) discussed its presence in Aysén, Chile.

selected localit ies  (Map 378; from C. A. Quin-
tana 1996, except as noted): ARGENTINA: Buenos Aires, 
Copetonas, San Blas (Cabrera 1953); Catamarca, Recreo 
(type locality of Caviella australis salinia Thomas), Tino-
gasta, Santa María; Chubut, Lago Colhue- Huapi, Rawson; 
Jujuy, Yavi; La Rioja, Guandacol; Neuquén, Zapala (Thomas 
1927d), Collón Curá (Thomas 1927e); San Juan, Cañada 
Honda (type locality of Caviella australis joannia Thomas); 
Santa Cruz, Lago San Martín (Cabrera 1953); Santa Fe, To-
stado. CHILE: Aysén, Chacabuco Valley (Pine et al. 1979).

subspecies :  Thomas (1921e) recognized fi ve sub-
species within M. australis while Cabrera (1953) recog-
nized only three: M. a. australis I. Geoffroy St.- Hilaire and 
d’Orbigny (including kingii Bennett, nigriana Thomas, and 
joannia Thomas, as synonyms); M. a. maenas Thomas; 
and M. a. salinia Thomas. I follow Cabrera’s (1953) treat-
ment but note that if southern populations prove recogniz-
able, then kingii Bennett is the available name. Sassi et al. 

The genus Microcavia is known from late Pliocene 
through mid Pleistocene deposits (Verzi and Quintana 2005). 
Cabrera (1961) recognized two subgenera, Microcavia 
containing M. australis and M. shiptoni, and Monticavia 
containing M. niata. C. A. Quintana (1996), however, 
found no support for subgeneric divisions.

synonyms:
Cavia: I. Geoffroy St.- Hilaire and d’Orbigny, 1833:plate 12; 

not Cavia Pallas.
Kerodon: Bennett, 1836:190; part (description of kingii); 

not Kerodon F. Cuvier.
Cerodon Water house, 1848:180; as a subgenus of Cavia 

(allocation of australis); unjustifi ed emendation of Ker-
odon, but not Kerodon F. Cuvier.

Anaema Blainville, 1855:26; incorrect subsequent spelling 
of Anoema, but not Anoema F. Cuvier; referred to C. 
aperea but a Microcavia skull is fi gured.

Anoema: Burmeister, 1879:271; part (listing of australis); 
as a subgenus of Cavia, but not Anoema F. Cuvier.

Microcavia H. Gervais and Ameghino, 1880:50; type 
species Cavia australis I. Geoffroy St.- Hilaire and 
d’Orbigny, by subsequent designation (Kraglievich 
1930a).

Caviella Osgood, 1915:194; as subgenus; type species Ca-
via australis I. Geoffroy St.- Hilaire and d’Orbigny, by 
original designation.

Monticavia Thomas, 1916f:303; type species Monticavia 
niata (= Cavia niata Thomas), by original designation.

Nanocavia Thomas, 1925a:419; type species Nanocavia 
shiptoni Thomas, by original designation.

Microavia Cabrera, 1953:20; incorrect subsequent spelling 
of Microcavia H. Gervais and Ameghino.
remarks :  In the original description of the genus, H. 

Gervais and Ameghino (1880:50– 55) did not designate a 
type species among the four they listed under Microcavia. 
Subsequently, Kraglievich (1930a) selected C[avia]. austra-
lis I. Geoffroy St.- Hilaire and d’Orbigny (1833) as the type 
species, a choice followed by C. A. Quintana (1996) in his 
review of the genus. Cabrera (1953), however, argued that 
the type species should be Microcavia typus, one of the fos-
sil taxa described by H. Gervais and Ameghino (1880:52) 
under their description of their new genus and now listed 
as a synonym of M. australis (e.g., C. A. Quintana 1996). 
Cabrera (1961) and Tognelli et al. (2001) accepted this 
argument as each gave Microcavia typus H. Gervais and 
Ameghino as the type species of Microcavia. Both erred, 
however, as H. Gervais and Ameghino (1880) clearly nei-
ther explicitly nor implicitly selected M. typus among the 
four species they listed, as required by genus- level names 
authored prior to 1930 (ICZN 1999:Art 67.4.1). Thus, 
Kraglievich’s (1930a) selection of australis I. Geoffroy St.- 
Hilaire and d’Orbigny is correct. Thomas (1921e), Hück-
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M[icrocavia]. australis kingii: Yepes, 1935a:242; name com-
bination.

M[icrocavia]. australis joannia: Yepes, 1935a:242; name 
combination.

Cavia (Microcavia) australis: Osgood, 1943b:142; name 
combination.
The nominotypical subspecies is found in Argentina 

from San Juan province in the west and southern Buenos 
Aires province in the east, south to Santa Cruz province.

M. a. maenas (Thomas, 1898)
synonyms:

Cavia maenas Thomas, 1898d:284; type locality “Chilecito, 
Rioja, 1200 metres,” La Rioja, Argentina.

[Cavia (Cerodon)] moenas E.- L. Trouessart, 1904:527; 
name combination and incorrect subsequent spelling of 
maenas Thomas.

C[avia]. (Caviella) maenas: Osgood, 1915:195; name com-
bination.

[Caviella] maenas: Thomas, 1916f:302; name combination.
Caviella australis maenas: Thomas, 1921e:447; name com-

bination.
[Microcavia] moenas: Kraglievich, 1927a:579; name com-

bination and incorrect subsequent spelling of maenas 
Thomas.

M[icrocavia]. australis maenas: Yepes, 1935a:242; fi rst use 
of current name combination.

Microcavia australis moenas: Yepes, 1936:40; incorrect 
subsequent spelling of maenas Thomas.

Microcavia australis joannia: Yepes, 1936:39; part, but not 
joannia Thomas.
This subspecies is found in the montane zones of La 

Rioja, Catamarca, Salta, and Jujuy provinces of northwest-
ern Argentina at elevations up to 2,500 m.

M. a. salinia (Thomas, 1921)
synonyms:

Caviella australis salinia Thomas, 1921e:447; type locality 
“Recreo,” Catamarca, Argentina.

M[icrocavia]. australis salinia: Yepes, 1935a:242; fi rst use 
of current name combination.
This subspecies occupies the saline areas of eastern Cat-

amarca and La Rioja, the southwestern part of Santiago 
del Estero, and the northwestern part of Córdoba prov-
inces, south to northern San Luis province, Argentina.

natural history:  Rood (1970, 1972) provided 
extensive information on the behavior and natural history 
of the species. Mountain cavies are diurnal and active all 
year. They are herbivores, feeding mostly on leaves, shoots, 
fl owers, and fruits, but may gnaw on the bark of shrubs 
and trees when necessary (Rood 1970; Tognelli et al. 2001). 
They exhibit a male dominance hierarchy based upon 

(2011) found high levels of molecular divergence between 
highland and lowland populations, suggesting possible 
cryptic taxa within M. australis.

M. a. australis (I. Geoffroy St.- Hilaire and 
d’Orbigny, 1833)
synonyms:

C[avia]. australis I. Geoffroy St.- Hilaire and d’Orbigny, 
1833:1 [unnumbered text for plate 12]; type locality “sur 
les bords du Rio Negro, vers le Quarante- unième de-
gré,” emended to “on the Lower Rio Negro,” Río Negro, 
Argentina, by Thomas (1929:44).

Kerodon Kingii Bennett, 1836:190; type locality “apud 
Portum Desire dictum, ad Patagoniæ littus orientale,” 
Puerto Deseado, Santa Cruz, Argentina.

[Cerodon] Kingii: Wagner, 1844:70; name combination.
Cavia (Cerodon) australis: Water house, 1848:180; name 

combination.
Cavia Kingii: Water house, 1848:plate 3, Fig. 2; name com-

bination.
Anaema aperea: Blainville, 1855:26; name combination, 

referring to plate, but not aperea Erxleben.
C[avia]. (Anaema) Aperea: Blainville, 1855:5 of Atlas; name 

combination, referring to plate, but not aperea Erxleben.
C[avia]. aperea: Blainville, 1855:plate 2 in Atlas; name 

combination, but not aperea Erxleben; caption reads C. 
aperea but the skull fi gured is of M. australis.

K[erodon]. australis: Giebel, 1855:463; name combination.
Cavia (Anoema) australis: Burmeister, 1879:272; name com-

bination, but not Anoema F. Cuvier.
[Cavia (Galea)] australis: E.- L. Trouessart, 1880b:195; name 

combination.
[Cavia (Kerodon)] australis: E.- L. Trouessart, 1897:639; 

name combination.
C[avia]. (Caviella) australis: Osgood, 1915:195; name com-

bination.
[Caviella] australis: Thomas, 1916f:302; name combina-

tion.
C[aviella]. australis: Thomas, 1916f:302; name combina-

tion.
Caviella australis australis: Thomas, 1921e:445; name 

combination.
Caviella australis nigriana Thomas, 1921a:446; type local-

ity “Neuquen, R. Negro,” Neuquén, Argentina.
Caviella australis joannia Thomas, 1921e:446; type local-

ity “Cañada Honda, San Juan. Alt. 500 m,” Argentina.
[Microcavia] australis: Kraglievich, 1927:579; name com-

bination.
C[aviella]. a[ustralis]. kingi: Thomas, 1929:44; name combi-

nation and incorrect subsequent spelling of kingii Bennett.
Microcavia australis australis: Yepes, 1935a:242; fi rst use 

of current name combination.
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yellowish buff; face, cheeks, hairs on and around base of 
ears, and upper surface of feet whitish buff; venter and anal 
region white with slight buffy tinge, not sharply defi ned on 
sides (Thomas 1898c). General cranial characters as for ge-
nus but varies as follows: incisors more proodont than 
in M. australis, with angle of line of toothrow about 115°; 
M3 less complicated, with heel a short projection without 
internal notch; lateral mandibular fossa not deepened an-
teriorly. Differs from M. shiptoni in that skull bowed more 
anteriorly (Ellerman 1940), providing strongly convex 
profi le, and length of auditory bullae >10 mm (Tognelli 
et al. 2001). Auditory bullae large, with maximum diam-
eter greater than one- third zygomatic width (Kraglievich 
1930). Mea sure ments of holotype of M. n. niata include 
head and body 190 mm, hindfoot 34 mm, and ear 13 mm 
(Thomas 1898c), and that of M. n. pallidior head and body 
200 mm, hindfoot 41 mm, ear 22 mm, and greatest skull 
length 46.5 mm (Thomas 1902c).

distribution:  Microcavia niata occupies the Al-
tiplano of southwestern Bolivia and adjacent northern 
Chile.

selected localit ies  (Map 379; from S. Ander-
son 1997, except as noted): BOLIVIA: La Paz, Huaraco- 
Antipampa, Esperanza, near Mount Sajama (type local-
ity of Cavia niata Thomas); Oruro, Condo, 30 km S and 
25 km E of Sajama; Potosí, Pampa de Talapaca. CHILE: 
Tarapacá, vicinity of Enquela (Marquet et al. 1993).

subspecies :  I recognize two subspecies, following 
S. Anderson (1997) and Woods and Kilpatrick (2005).

M. n. niata (Thomas, 1898)
synonyms:

Cavia niata Thomas, 1898c:282; type locality “Esperanza, 
a ‘tambo’ in the neighbourhood of Mount Sahama, Bo-
livia . . .  at an altitude of 4000 metres in the ‘Puna’ re-
gion,” La Paz, Bolivia [see S. Anderson 1997].

[Cavia (Cerodon)] niata: E.- L. Trouessart, 1904:527; name 
combination.

Kerodon niata: Neveu- Lemaire and Grandidier, 1911:16; 
name combination.

C[avia]. (Caviella) niata: Osgood, 1915:195; name com-
bination.

M[onticavia]. niata: Thomas, 1916f:303; name combination.
[Monticavia] niata niata: Tate, 1935:349; name combina-

tion.
Caviella [(Monticavia)] niata niata: Ellerman, 1940:246; 

name combination.
Cavia (Microcavia) niata: Pearson, 1951:170; name com-

bination.
Microcavia (Monticavia) niata: Hückinghaus, 1961a:83; 

name combination.
Microcavia niata: Cabrera, 1961:572; name combination.

agonistic interactions. However, cooperation among indi-
viduals in the form of group huddling, mutual grooming, 
and indiscriminant nursing is common. Colony size ranged 
from 4 to 38 individuals in the Monte Desert ( J. R. Con-
treras and Roig 1978). Rood (1970) also reported densi-
ties of 24 individuals/ha from Buenos Aires Province. Home 
ranges  were approximately 0.75 ha for males and half that 
for females. Reproduction occurred from August to April, 
with most litters born between September and October. 
The gestation period in captivity was 54 days (Rood 1970). 
Mean litter size was 2.8 (range: 1– 5; Rood 1972). De la 
Barrera (1940) provided disease and parasite information.

Microcavia niata (Thomas, 1898)
Northern Mountain Cavy

synonyms:  See under Subspecies.
description:  Size small, similar to that of M. austra-

lis. Dorsal hair length 15– 18 mm. General coloration pale 

Map 378    Selected localities for Microcavia australis (●). Contour line = 
2,000 m.
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single animal, however a pregnant female with two embryos 
and two subsadults  were observed foraging together an 
 were eventually taken from a single tunnel system no longer 
than 5 m in length ( J. Dunnum, pers. obs.).

Microcavia shiptoni (Thomas, 1925)
Shipton’s Mountain Cavy

synonyms:
Nanocavia shiptoni Thomas, 1925a:419; type locality “La-

guna Blanca, Catamarca Altitude 3400 m,” Argentina.
Caviella [(Nanocavia)] shiptoni: Ellerman, 1940:246; name 

combination.
Monticavia (Nanocavia) shiptoni: Kraglievich, 1930a:94; 

name combination.
Microcavia shiptoni: Cabrera, 1953:34; fi rst use of current 

name combination.
description:  General characteristics as for genus. 

Dorsal color dull brownish buffy to tawny, venter buffy 
white or whitish with base of hairs brownish slaty (Mares, 
Ojeda, and Barquez 1989). Ears short and covered with fi ne 
buffy hairs. Similar in appearance to M. australis, but some-
what smaller. Head and body length 181– 220 mm, hindfoot 

Microcavia niata niata: Cabrera, 1961:572; fi rst use of cur-
rent name combination.
The nominotypical subspecies is found in the border re-

gion of Bolivia and Chile, in extreme southwestern La Paz 
department, northwestern Oruro department, and the area 
around Colchane, Chile.

M. n. pallidior (Thomas, 1902)
synonyms:

Kerodon niata pallidior Thomas, 1902c:229; type locality 
“Pampa Aullaga. Alt. 3700 m,” west of Lago Poopó, 
Oruro, Bolivia (see S. Anderson 1997).

[Cavia (Cerodon) niata] pallidior: E.- L. Trouessart, 1904: 
527; name combination.

C[avia]. (Caviella) niata pallidior: Osgood, 1915:195; name 
combination.

M[onticavia]. niata pallidior: Thomas, 1916f:303; name 
combination.

Caviella [(Monticavia)] niata pallidior: Ellerman, 1940: 246; 
name combination.

Microcavia (Monticavia) niata: Hückinghaus, 1961a:83; 
part; name combination, but did not recognize sub-
species.

Microcavia niata palldiior Hückinghaus, 1961a:84; in-
correct subsequent spelling of pallidior Thomas.

Microcavia niata pallidior: Cabrera, 1961:572; fi rst use of 
current name combination.
This subspecies is found in the departments of Oruro 

and Potosí, Bolivia.
natural history:  Marquet et al. (1993) reported 

on populations occurring in bog areas in the Chilean high-
lands (3,700– 4,000 m). They observed colonies in shrubby 
areas and in close proximity to Ctenomys burrows, possi-
bly occupying the abandoned burrows as reported for Ga-
lea musteloides by Mann (1978).  Here, the diet of M. niata 
consisted of the herbaceous genera Eleocharis (Cyperaceae) 
and Werneria (Asrteraceae), the grasses Distichlis and Dey-
euxia (Poaceae), and aquatic plants such as Liolaeopsis 
(Apiaceae). A single colony was composed of 5 males and 
10 females, 8  were juveniles and 7  were adults, ranging in 
size from 81– 380 g. No sexual or agonistic behavior was 
observed among members of the same colony. However, 
individuals of a colony  were highly territorial and aggres-
sive towards those of other colonies and elicited alarm calls 
in response to the approach of potential predators.

In the Sajama area of Bolivia (3,800 m), M. niata occu-
pied small isolated salt fl ats located within very sandy Puna 
habitat dominated by Peruvian feather grass (Stipa ichu) and 
woody shrubs. Their burrows  were interspersed throughout 
an an area also occupied by Ctenomys; no Microcavia  were 
found in the surrounding areas. Individuals  were active from 
dawn to dusk. Most active burrows appeared to contain a 

Map 379    Selected localities for Microcavia niata (●) and Microcavia shiptoni 
( ). Contour line = 2,000 m.
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1.8– 9.9 mya), both based on molecular data but utilizing 
differing methods. These dates are similar to those within 
other caviid genera and, I argue, provide further support 
for the inclusion of both species within the single genus 
Dolichotis.

Maras are hare- like in appearance and are adapted for a 
cursorial life. The limbs are long in comparison to other ca-
viids, with the hind limbs much longer and more muscular 
than the forelimbs. The radius is longer than the humerus. 
The hind limbs have three hoof- like digits with the central 
digit elongated. The forefeet have four sharply clawed digits 
with the middle two equally enlarged. The maras are much 
larger than other Caviinae, ranging from 450 mm head and 
body length in D. salinicola to 800 mm in D. patagonum. 
The hairy ears are long, with a simple supertragus. The 
short tail is nearly hairless. The dorsal pelage is agouti gray, 
and a distinct white rump band is present across the tail. 
Under parts are white; the fl anks and chin are orange. A 
single pair of anal glands is present above the anus, in con-
trast to a position anterior to the anus in all other caviids 
(C. M. Campos, Tognelli, and Ojeda 2001).

Cranially, the frontals are broadened, with the orbits 
roofed in by expansion of the frontal bone, which is deeply 
notched anteriorly. The nasals are specialized and do not 
extend as far forward as the premaxillae. The paroccipital 
pro cesses are elongated more so than in genera of Caviinae 
or Kerodon, although less than in Hydrochoerus. The pal-
ate is short, extending posteriorly only to about the level 
of M2. The jugal is broad and short. Auditory bullae are 
moderately large. The cheek teeth are ever- growing and 
unilaterally hypsodont. The upper cheek teeth are bilobed, 
except for M3, which is divided into three lobes by two 
reentrant folds. Lower cheek teeth have one labial fold di-
viding each tooth into two lobes (Ellerman 1940). The dia-
stema is longer than the length of the maxillary toothrow, 
the nasolacrimal foramen is absent in the lateral view, 
and the mesopterygoid fossa is positioned at the level of 
the anterior and posterior prisms of the M2 (Ubilla and 
Rinderknecht 2003).

synonyms:
Cavia: Zimmermann, 1780:328; description of patagonum; 

not Cavia Pallas.
Lepus: Oken, 1816:825; inclusion of patagonicus; unavail-

able name (ICZN 1956).
Dolichotis Desmarest, 1819g:211; type species Cavia pata-

chonica Shaw, by original designation (= Cavia patago-
num Zimmermann).

Dasyprocta: Desmarest, 1822:358; part (listing of pata-
chonica); not Dasyprocta Illiger.

Chloromys: Desmoulins, 1823:47; part (listing of patagon-
icus); not Chloromys F. Cuvier.

36– 39 mm, and mass 150– 220 g. Dimensions of holotype 
include head and body 220 mm, hindfoot 37 mm, and great-
est skull length 45 mm (Thomas 1925a). Bullae considerably 
smaller than in other two species, with portion appearing on 
occipital surface nearly uninfl ated (Ellerman 1940).

distribution:  Microcavia shiptoni occurs in the 
highlands of northwestern Argentina between the eleva-
tions of 3,000 and 4,000 m in the provinces of Catamarca, 
Tucumán, and Salta.

selected localit ies  (Map 379): ARGENTINA: 
Catamarca, Laguna Blanca (type locality of Nanocavia 
shiptoni Thomas); Salta, Chorrillos (C. A. Quintana 1996).

subspecies :  Microcavia shiptoni is monotypic.
natural history:  Habits and behavior are un-

known (Mares, Ojeda, and Barquez 1989).
remarks :  Mares, Ojeda, and Barquez (1989) sug-

gested M. shiptoni may be a race of M. australis, however, 
recent work utilizing molecular data supports its recogni-
tion as a distinct species (Dunnum 2009). The phyloge ne tic 
placement of M. shiptoni in relation to the other Micro-
cavia, however, is not fully resolved. Quintana (1996) sug-
gested that M. shiptoni was most similar to M australis and 
the extinct M. robusta. Based on molecular data, the best 
supported hypothesis is a shiptoni–niata sister relationship 
(Dunnum 2009; Mahadeshwar 2010).

Subfamily Dolichotinae Pocock, 1922

The Dolichotinae comprises the single Recent genus Dol-
ichotis. This subfamily appears as sister to the Hydro-
choerinae in molecular phyloge ne tic analyses (Opazo 
2005; Upham and Patterson 2012) as well as combined 
fossil and molecular work (M. E. Pérez and Pol 2012), 
with the divergence estimates for these subfamilies rang-
ing from the early Middle Miocene (Opazo 2005; Rowe 
et al. 2010) to the late Miocene (M. E. Pérez and Pol 
2012).

Genus Dolichotis Desmarest, 1819

I include both species of Mara within the genus Dolicho-
tis, although many authors (Cabrera 1961; Mares and 
Ojeda 1982; Mares, Ojeda, and Barquez 1989; Rowe and 
Honeycutt 2002; Barquez, Díaz, and Ojeda 2006) have 
placed D. salinicola in the genus Pediolagus. The Maras 
are currently distributed throughout the arid and semi-
arid lowlands of southern Bolivia, Paraguay, and Argen-
tina, and are present in the fossil record from early and 
mid- Pleistocene deposits (McKenna and Bell 1997). Opazo 
(2005) estimated divergence time of the two extant species 
at 7.5 ± 4.8 mya, Dunnum (2009) at 5.9 mya (95% HPD 
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subspecies :  I follow Cabrera (1953) and C. M. 
Campos, Tognelli, and Ojeda (2001) and recognize two 
subspecies.

D. p. patagonum (Zimmermann, 1780)
synonyms:

Cavia patagonum Zimmermann, 1780:328; type locality 
unknown. Tate (1935:355) stated that Zimmermann 
“alluded to Pennant’s knowledge of the animal, but no 
mention of it by Pennant appears until his second edi-
tion of ‘History of Quadrepeds’.” Tate (1935) listed the 
type locality as “Patagonia.”

Cavia magellanica Kerr, 1792:220; type locality “inhabits 
the country about Port Desire in Patagonia,” Argentina, 
based on the Patagonian Cavy of Pennant (1781).

Cavia Patachonica Shaw, 1801:226; type locality “Patago-
nia,” Argentina, based on the Patagonian Cavy of Pen-
nant (1781).

Mara d’Orbigny, 1829:220; based on “La Lièvre de 
Patagonie.”

Pediolagus Marelli, 1927:5; type species Dolichotis centra-
lis Weyenbergh, by original designation (= Dolichotis 
salinicola Burmeister, 1876).

Weyenberghia Kraglievich, 1927a:578; type species Dol-
ichotis salinicola Burmeister; proposed as subgenus; ob-
jective synonym of Pediolagus Marelli.

Paradolichotis Kraglievich, 1927b:594; replacement name 
for Weyenberghia Kraglievich, type species Dolichotis sa-
linicola Burmeister (= Dolichotis centralis Weyenbergh).

Lagospedius Marelli, 1928:103; type species Lagospedius 
centralis (= Dolichotis centralis Weyenbergh).

KEY TO THE SPECIES OF DOLICHOTIS:
1. Size smaller, head and body length <500; legs relatively 

short; ulna approximately the same length as the skull 
or the tibia; nasal bones with the edges not projected 
forward; two pairs of mammae; penis with two spikes 
at the base of the glandular sac. . . Dolichotis salinicola

1′. Size larger, head and body length >500; legs relatively 
long; ulna substantially longer than the skull or the 
tibia; nasal bones with the edges projected forward; 
four pairs of mammae; penis with no spikes at base of 
glandular sac  . . . . . . . . . . . . . . .Dolichotis patagonum

Dolichotis patagonum (Zimmermann, 1780)
Patagonian Mara

synonyms:  See under Subspecies.
description:  Second largest caviid, after capybaras 

total length 600– 800 mm, greatest length of skull 125– 
133 mm, and mass 7– 8 kg (C. M. Campos, Tognelli, and 
Ojeda 2001). Dorsal coloration agouti gray; lower por-
tions of rump with sharply defi ned white patch separated 
from dorsal area by contrasting darker area; venter white 
and fl anks, cheeks, chin and chest orange brown. Cranial 
and tooth characters as for genus.

distribution:  Dolichotis patagonum occurs in 
lowland forest, shrub, and grasslands of Argentina, be-
tween approximately 28°S to 50°S (C. M. Campos, 
Tognelli, and Ojeda 2001) but locally extirpated from 
some regions such as Buenos Aires province (Cabrera 
1953).

selected localit ies  (Map 380): ARGENTINA: 
Buenos Aires, D’Orbigny (Cabrera 1953); Catamarca, Cat-
amarca (Cabrera 1953); Córdoba, Cruz del Eje (Thomas 
1902d), near border of San Luis on road between Río 
Cuarto and Mercedes (Cabrera 1953); La Rioja, La Rioja 
(Cabrera 1953); San Luis, San Luis (Cabrera 1953); Santa 
Cruz, Bahía del Fundo (Krumbiegel 1941); Río Negro, east 
of Nahuel Huapi (Krumbiegel 1941).

Map 380    Selected localities for Dolichotis patagonum (●). Contour line = 
2,000 m.
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D. p. centricola (Thomas, 1902)
synonyms:

Dolichotis magellanicus centricola Thomas, 1902d:242; 
type locality “Cruz del Eje, Central Cordova,” Córdoba 
Province, Argentina.

D[olichotis]. salinicola: Thomas, 1902d:243; part; not sa-
linicola Burmeister.

Dolichotis [(Dolichotis)] patagona centricola: Ellerman, 
1940; name combination and incorrect gender agree-
ment of patagonum Zimmermann.

Dolichotis australis centricola: Cabrera and Yepes, 1940: 
233; name combination.

Dolichotis patagonum centricola: Krumbiegel, 1941:24; 
fi rst use of current name combination.
This subspecies occurs in Catamarca, the eastern 

part of La Rioja, northwestern Córdoba, and south-
western Santiago del Estero provinces, Argentina (Ca-
brera 1953).

Cabrera (1953) remarked on the misleading nature of 
the type locality “Cruz del Eje, Central Cordova,” which 
refers to the name of a train station and not actually to 
central Córdoba province. The subspecies only reaches the 
northern portion of Córdoba province.

natural history:  C. M. Campos, Tognelli, and 
Ojeda (2001) reviewed the ecol ogy and life history of the 
Patagonian Mara. This species is an herbivore, feeding pre-
dominantly on fruits and green vegetation (Bonino et al. 
1997; C. M. Campos 1997; C. M. Campos and Ojeda 
1997) with a preference for grasses over shrubs and forbs 
(Sombra and Mangione 2005). Home range size varied 
from 33.25 to 197.5 ha, with a mean of 97.87 ha (Taber 
1987). They are strongly monogamous, with pairs re-
maining together until death (Genest and Dubost 1975). 
Breeding is either communal or solitary, with increased 
pup survival in dens with higher numbers. Selection of 
open habitats for breeding warrens resulted in signifi cantly 
higher pup survival in Mara populations in Península 
Valdés (Baldi 2007). Breeding in southern Argentina oc-
curred from August to December or January (Baldi 2007; 
Taber and MacDonald 1992). Gestation was 100 days in 
the wild and most females produced one litter per year 
(Taber, 1987). Four pairs of ventral mammae are present 
in females (Weir 1974b). Eisenberg (1974) described vo-
calizations. Rues et al. (2013) delineated trophic interac-
tions between maras and the introduced Eu ro pe an hare 
(Lepus europaeus) in San Juan province, Argentina. Sutton 
and Hugot (1987), Sutton and Durette- Desset (1995), and 
Porteous and Pankhurst (1998) provided information on 
parasites.

remarks :  C. M. Campos, Tognelli, and Ojeda (2001) 
summarized the nomenclatural history and recognized two 

Lepus patagonicus Oken, 1816:825; name combination and 
incorrect subsequent spelling of patagonum Zimmer-
mann, 1780; unavailable name (ICZN 1956).

Dasyprocta patagonum: Illiger, 1815:108; name combination.
[Dolichotis] patachonica: Desmarest, 1819g:210; name com-

bination.
[Dolichotis] patagonicha Desmarest, 1819h:40; incorrect 

subsequent spelling of patachonica Shaw, 1801.
Dolichotis [magellanica]: Say, 1821:331, footnote for Ca-

via magellanica; name combination.
Dasyprocta patachonica: Desmarest, 1822:358; name combi-

nation; placed Cavia patachonica Shaw, 1801 in Dasy-
procta Illiger [Dasyproctidae] but called attention to the 
genus Dolichotis in a footnote.

Chloromys patagonicus: Desmoulins, 1823:47; name com-
bination, and incorrect subsequent spelling of Cavia pa-
tachonica Shaw.

D[asyprocta]. patagonica Gray, 1827:272; incorrect subse-
quent spelling of patachonica Shaw.

Mara magellanica: Lesson, 1831:113; name combination.
Mara patagonica Lesson, 1831:plate xlii; name combina-

tion, and incorrect subsequent spelling of patachonica 
Shaw.

Chloromys patachonicus Water house, 1839:89; incorrect 
subsequent spelling of patachonica Shaw.

D[olichotis]. patagonica: Wagner, 1844:iv:66; name com-
bination and incorrect subsequent spelling of patachon-
ica Shaw.

Dolichotis patichonica Water house, 1848:plate 3, Fig. 1; in-
correct subsequent spelling of patachonica Shaw.

Dolichotis patagona: J. A. Allen, 1902a:22; argued that 
patagonum Zimmermann took pre ce dence over pata-
chonica Shaw.

Dolichotis magellanicus: Thomas, 1929:44; justifi ed emen-
dation of magellanica Kerr; considered Dolichotis a 
masculine noun.

D[olichotis]. magellanica magellanica: Yepes, 1935a:245; 
name combination and incorrect gender agreement.

Dolichotis australis: Cabrera and Yepes, 1940:233; name 
combination.

Dolichotis [(Dolichotis)] patagona patagona: Ellerman, 
1940: 248; name combination and incorrect gender 
agreement.

Dolichotis patagonum: Krumbiegel 1941:21; name com-
bination.

Dolichotis patagonum patagonum: Krumbiegel, 1941b:24; 
fi rst use of current name combination.
The nominotypical subspecies is known from central 

Buenos Aires province west to Córdoba, San Luis and 
Mendoza provinces, and south to Santa Cruz province in 
Argentina (Cabrera 1953).
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2,300 g (Mares, Ojeda, and Barquez 1989). Dorsum agouti 
brown, extending onto sides and throat; sides somewhat 
lighter and venter white and tan; cheeks and chin washed 
with tan; white patches occur in front of and behind eyes. 
Limbs shorter than in D. patagonum; ulna approximately 
same length as skull or tibia. Two pairs of mammae pres-
ent and penis contains two spikes at base of glandular sac. 
Cranial characters as for genus but, in contrast to D. pa-
tagonum, lower anterior prolongation of nasals rudimen-
tary or absent (Ellerman 1940).

distribution:  Dolichotis salinicola occurs in the 
Chaco ecoregions of extreme southern Bolivia, Paraguay 
and northwestern Argentina as far south as Córdoba 
province.

selected localit ies  (Map 381): ARGENTINA: 
Córdoba, Cruz del Eje (Thomas 1902d); Formosa, La Flor-
encia (Cabrera 1953); La Rioja, La Rioja (Cabrera 1953); 
Salta, Fortín Ballivian (Dolichotis salinicola ballivianen-
sis), Macapillo (Cabrera 1953). BOLIVIA: Santa Cruz, San 
José Chiquitos (S. Anderson 1997); Tarija, Pilcomayo (S. 
Anderson 1997). PARAGUAY: Alto Paraguay, Estancia 3 
Marias (TTU 79838); Presidente Hayes, Estancia Samak-
lay (TTU 80407).

subspecies :  Dolichotis salinicola is monotypic.
natural history:  The ecol ogy of D. salinicola is 

similar to that of D. patagonum. It occupies the dry, low, 
thorny scrub of the arid Chaco. The species is diurnal 
and social, often found in pairs or groups, living in self- 
constructed burrows or those abandoned by viscachas. Fe-
males have two pairs of mammae. Gestation period is about 
77 days, with one to two young per litter (Weir 1974b), 
although, Mares, Ojeda, and Barquez (1989) reported a 
gestation of two months and litter sizes ranging from two 
to fi ve.

remarks :  Burmeister’s (1876a) original description 
of D. salinicola was based on young individuals about 
half adult size; he subsequently (1876b) elaborated on the 
external characteristics of this species based on his obser-
vations of two living adults. Cabrera (1961) included D. 
salinicola in the genus Pediolagus and recognized three 
subspecies, ballivianensis Krumbiegel, cyniclus Cabrera, 
and salinicola Burmeister. Woods (1984, 1993) followed 
Ellerman (1940) and regarded Pediolagus as a subgenus of 
Dolichotis. Verzi and Quintana (2005) recorded this spe-
cies from the San Andrés Formation of the late Pliocene of 
coastal Buenos Aires province, Argentina.

Kraglievich (1927a:578) proposed Weyenberghia as 
a subgenus; however, later in the same volume of Physis 
(Kraglievich 1927b:594), he proposed the replacement 
name Paradolichotis, stating that Weyenberghia had been 
previously applied to an insect and was thus unavailable 

subspecies, following Cabrera (1953). Tate (1935:355) 
noted that Lesson (1827) employed the combination Lepus 
magellanicus. Cabrera (1953), however, argued that Les-
son’s name actually referred to the Eu ro pe an hare, Oryc-
tolagus cuniculus, not Dolichotis. Wurster et al. (1971) 
described a karyotype with 2n = 64, FN = 124, and meta-
centric sex chromosomes.

Dolichotis salinicola Burmeister, 1876
Chacoan Mara

synonyms:
Dolichotis salinicola Burmeister, 1876a:635; type locality 

“Central Argentine Railway . . .  near the stations Toto-
ralejo and Recreo, about lat. 29º S and long. 65º W,” 
Catamarca, Argentina.

Dolichotis centralis Weyenbergh, 1877:247; type locality 
“der Sierra de Cerdoba (sic) . . .  die tusschen de dorpen 
Perchal en Quilpolos,” Sierra de Córdoba, presumably 
between the pueblos of Perchal and Quilpo, Córdoba 
province, Argentina.

Dolichotis salinica Weyenbergh, 1877:247; incorrect sub-
sequent spelling of salinicola Burmeister.

Dolichotis patagonica: Burmeister, 1879:260; part (see 
Berg 1898:24); not patachonica Shaw [= patagonum 
Zimmerman].

[Dolichotis patagonica] salinicola: E.- L. Trouessart, 1880b: 
196– 197; name combination, and incorrect subsequent 
spelling of patachonica Shaw.

[Dolichotis] centralis: E.- L. Trouessart, 1904:528; name com-
bination.

Pediolagus centralis: Marelli, 1927:plates 1, 2, and 5; name 
combination.

Weyenberghia salinicola: Kraglievich, 1927a:578; name com-
bination as subgenus.

[Dolichotis] (Paradolichotis) salinicola: Kraglievich, 1927b: 
594; name combination.

Pediolagus salinicola: Yepes, 1935a:245; name combina-
tion.

Dolichotis [(Paradolichotis)] salinicola: Ellerman, 1940: 
248; name combination.

Dolichotis salinicola ballivianensis Krumbiegel, 1941:22; 
type locality “Fortin Ballivian am Pilcomayo,” Río Pilco-
mayo, Salta, Argentina.

Dolichotis salinicola salinicola: Krumbiegel, 1941:23; fi rst 
use of current name combination.

Pediolagus salinicola cyniclus Cabrera, 1953:75; type local-
ity “La Florencia, Formosa,” Argentina.
description:  General appearance similar to D. pa-

tagonum but overall size smaller and pelage coloration 
duller with less orange. Total length 439– 515 mm, hindfoot 
length 91– 101 mm, ear length 58– 64 mm, and mass 1,800– 
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review of virtually all aspects of the evolution and ecol ogy of 
capybara is available in J. R. Moreira et al. (2013).

Genus Hydrochoerus Brisson, 1762

Two species are recognized, H. hydrochaeris and H. isth-
mius. The genus is found in the fossil record from the Pleis-
tocene in North America and the early or mid- Pleistocene 
in South America (McKenna and Bell 1997).

Capybaras are the largest living rodent, similar in ap-
pearance to Cavia only much larger with a head and 
body length varying from 100 to 130 cm and mass from 27 
to 79 kg. The tail is vestigial. The pelage is sparse, long, 
and coarse, reddish brown to grayish dorsally and yel-
low brown ventrally. Mature males possess enlarged se-
baceous glands on the snout. The forefoot has four digits 
and hindfoot has three, as in the other Caviids. The digits 
are arranged in a radial pattern and are partially webbed. 
Females have six pairs of ventral mammae. The limbs are 
short, the head is broad and large, and the muzzle is heavy 
and truncate. The eyes are located dorsally and far back 
on the head. Toothrows converge anteriorly. The incisors 
are white, with shallow grooves on their anterior surfaces. 
Cheek teeth are evergrowing and more complex than the 
other caviids, composed of multiple plates or lophs. M3 
is enormously enlarged, exceeding the length of the other 
three molariform teeth combined (Ellerman 1940; Woods 
1984).

synonyms:
Mus: Linnaeus, 1758:59; part (description of porcellus); not 

Mus porcellus Linnaeus.
Hydrochoerus Brisson, 1762:80; type species Sus hydro-

chaeris Linnaeus, by subsequent designation (ICZN 1998).
Cavia: Pallas, 1766:31; part (description of capybara); not 

Cavia Pallas.
Sus: Linnaeus, 1766:102; part (description of hydrochaeris); 

not Sus Linnaeus.
Hydrochaeris Brünnich, 1771:44; incorrect subsequent spell-

ing of Hydrochoerus Brisson.
Hydrochaerus Erxleben, 1777:191; part (description of 

capybara); incorrect subsequent spelling of Hydrochoe-
rus Brisson.

Calva Gmelin, 1788:120; part (listing of capybara); incor-
rect subsequent spelling of Cavia Pallas.

Savia Treviranus, 1802:211; part (listing of capybara); un-
justifi ed emendation of Cavia Pallas.

Hydrochoenus Gray, 1821:304; incorrect subsequent spell-
ing of Hydrochoerus Brisson.

Hydrocharus Gray, 1825; incorrect subsequent spelling of 
Hydrochoerus Brisson.

Hydrocherus F. Cuvier, 1829a:492; incorrect subsequent 
spelling of Hydrochoerus Brisson.

as a homonym. I am unable to fi nd generic use of Weyen-
berghia predating Kraglievich’s publication. Kraglievich 
may have been mistaken in thinking the name was preoccu-
pied by Lasiodora weijenberghii Thorell, 1894 (an arach-
nid). This tarantula species was subsequently included 
within Weyenberghia Mello- Leitao 1941. Cabrera (1961) 
was not sure if Weyenberghia was indeed preoccupied and 
followed it with a question mark (“Preocupado?”).

Subfamily Hydrochoerinae Gray, 1825

Kerodon is included within this subfamily due to the con-
sistently observed sister taxon relationship between Hydro-
choerus and Kerodon in both morphological and molecular 
sequence analyses (Woods 1984; Rowe and Honeycutt 2002; 
Opazo 2005; Upham and Patterson 2012). Divergence be-
tween the two genera occurred in the mid- Miocene, from 
between 8 mya (M. E. Pérez and Pol 2012) and 12.28 ± 2.3 
mya (Opazo 2005; see also Upham and Patterson 2012). 
Several distinct lineages of the Hydrochoerinae are known in 
the fossil record and some fossil forms extended into North 
America during the late Pliocene and Pleistocene (Mones and 
Ojasti 1986; Woods 1984; Mones 1991; Walton 1997; Vuce-
tich et al. 2005, 2013; Deschamps et al. 2012). A complete 

Map 381    Selected localities for Dolichotis salinicola (●). Contour line = 
2,000 m.
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S[avia]. capybara: Treviranus, 1802:211 ; name combina-
tion.

Hydrochoerus capybara: É. Geoffroy St.- Hilaire, 1803:163; 
name combination.

Sus hydrochaerus Bewick, 1804:381; incorrect subsequent 
spelling of Sus hydrochaeris Linnaeus.

H[ydrochoerus]. capibara Wied- Neuwied, 1826:475; in-
correct subsequent spelling of capybara Erxleben.

Capibara brasiliensis Moussy, 1860:13; based on “Capy-
bara brasiliensibus” of Marcgraf (1648); nomen nudum.

Capiguara americana Liais, 1872:545; new name for Hy-
drochaerus capybara Erxleben.

Hydrochoerus capivara Winge, 1887:69; incorrect subse-
quent spelling of capybara Erxleben.

Hydrochoerus irroratus Ameghino, 1889:911 and plate 
79; type locality “Las barrancas de los alredores de la 
ciudad de Paraná,” Entre Ríos, Argentina.

Hydrochoerus hydrochaeris: Merriam, 1895b:376; fi rst use 
of current name combination.

Hydrochoerus hydrochoerus Berg, 1900:221; name combi-
nation, but incorrect subsequent spelling of hydrochaeris 
Linnaeus.

Hydrochoerus uruguayensis C. Ameghino and Rovereto, in 
Rovereto, 1914:144; type locality unknown, restricted 
to “Castillos, Depto. de Rocha, Uruguay” by Ximénez 
et al. (1972:22).

Hydrochoerus capybara dabbenei Rovereto, 1914:144; 
type locality “del territorio de Misiones,” Argentina.

Hydrochoerus hydrochaeris notialis Hollister, 1914a:58; 
type locality “Paraguay.”

Hydrochoeris hydrochoeris: J. A. Allen, 1916d:568; name 
combination and incorrect subsequent spelling of hy-
drochaeris Linnaeus.

Hydrochoerus hydrochoeris hydrochoeris: F. W. Miller, 
1930:17; name combination and incorrect subsequent 
spelling of hydrochaeris Linnaeus..

H[ydrochoerus]. hydrochoeris uruguayensis: Kraglievich, 
1930b:243; name combination.

Hydrochoerus hidrochoerus Pittier and Tate, 1932:265; 
incorrect subsequent spelling of hydrochaeris Linnaeus.

Hydrochoerus hydrochoeris notialis: Devincenzi, 1935:78; 
name combination.

Hydrocheirus capybara: Hollande and Batisse, 1959:1; name 
combination.

Hydrochaeris hydrochaeris: Cabrera, 1961:583; name com-
bination.

Hydrochaeris hydrochaeris dabbenei: Cabrera, 1961:583; 
name combination.

Hydrochaeris hydrochaeris uruguayensis: Cabrera, 1961: 
584; name combination.

Hydrochoerus cololoi Berro, in Francis and Mones, 1968: 
46; nomen nudum.

Capibara Moussy, 1860:13; nomen nudum.
Capiguara Liais, 1872:545; new name for Hydrochoerus 

Brisson.
Hydrochoeris J. A. Allen, 1916d:568; incorrect subsequent 

spelling of Hydrochoerus Brisson.
Xenohydrochoerus Rusconi, 1934a:21; type species Xe-

nohydrochoerus ballesterensis Rusconi, by original 
designation.

Hydrocheirus Hollande and Batisse, 1959:1; incorrect sub-
sequent spelling of Hydrochoerus Brisson.
remarks :  Husson (1978:456) discussed the spelling 

of the generic name and concluded that Hydrochoerus Bris-
son was not valid because Brisson’s (1762) work was not 
consistently binominal. The International Commission on 
Zoological Nomenclature (ICZN 1998) subsequently ruled 
that Brisson’s names, including Hydrochoerus Brisson,  were 
valid. Moussy (1860) is a summary of the wild and domes-
tic animals occurring in Argentina and includes no descrip-
tions. His Capibara (based on Marcgraf 1648) is listed in 
the synonymy for the capybara and should be regarded as a 
nomen nudum. Mones (1991) reviewed the genus.

KEY TO THE SPECIES OF HYDROCHOERUS:
1. Size large, head and body length >1 m; premaxillae with 

posteriorly extended portions ending well in front of 
posterior plane of incisive foramina; 2n = 66, FN = 102 
. . . . . . . . . . . . . . . . . . . . . Hydrochoerus hydrochaeris

1′. Size small, head and body length <1 m; premaxillae with 
posteriorly extended portions reaching to near posterior 
plane of incisive foramina; 2n = 64, FN = 104  . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Hydrochoerus isthmius

Hydrochoerus hydrochaeris (Linnaeus, 1766)
Capybara

synonyms:
Mus porcellus Linnaeus, 1758:59; part; type locality 

“Brasilia,” Brazil.
[Sus] hydrochaeris Linnaeus, 1766:103; type locality “Habi-

tat in Surinamo” (= Surinam); restricted by Feijó and 
Langguth (2013:100) to “Rio São Francisco, 2 km sub-
oeste da cidade de Penedo, estado de Sergipe, Brasil” by 
selection of neotype (see pp. 103– 107).

[Cavia] capybara Pallas, 1766:31; type locality unknown.
Mus cobiai P. L. S. Müller, 1776:40; in reference to “Le 

Cobiai,” the common name given to the capybara by 
Buffon (1776:470, plate 28).

Sus hydrochoerus Zimmermann, 1777:552; incorrect sub-
sequent spelling of Sus hydrochaeris Linnaeus.

Hydrochaerus capybara Erxleben, 1777:193; type locality 
“America australi ad fl uvios maiores.”

[Calva] capybara: Gmelin, 1788:123; name combination.
Cavia cobaya: Lacépède, 1799:9; name combination.
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ley 1976); Aragua, Lake Valencia (Osgood 1910); Bolívar, 
Río Supamo, 50 km SE of El Manteco (Handley 1976); 
Monagas, Hato Mata de Bejuco (Handley 1976).

subspecies :  Cabrera (1961) recognized three sub-
species (dabbenei Rovereto from Paraguay and northeast-
ern Argentina, uruguayensis Ameghino and Rovereto from 
Uruguay and eastern Argentina, and the nominotypical 
form from the remainder of the range). Mones and Ojasti 
(1986:1), however, noted that populations exhibited a lati-
tudinal cline in body size and mass, and that subspecies 
recognition could only be “based on extreme populations 
and arbitrary limits.” They chose to view H. hydrochaeris 
as monotypic although highly variable geo graph i cally.

natural history:  Mones and Ojasti (1986) re-
viewed the ecol ogy, behavior, reproduction, and other as-
pects of population biology, including parasites. Capybaras 
occupy a wide variety of mesic lowland habitats including 
forested riverbanks, mangrove swamps, and brackish wet-
lands. Regarded as a semiamphibious mammal, it requires 
water for drinking, wallowing, and protection. They are 
diurnal herbivores and feed on grasses, sedges, and semi-
aquatic plants. They live in herds typically ranging in size 
from two to 30 animals controlled by a dominant male. 
During drought periods, temporary herds of up to a hun-
dred animals may aggregate around remaining waterholes. 
Home range size varies from 10 ha in high- density pop-
ulations to over 200 ha. Capybara breed throughout the 
year but mating frequency appears to increase at the onset 
of the rainy season. The gestation period is 150 days and 
females normally breed once per year, twice if conditions 
remain favorable. Litter size ranges from one to seven, and 
averaged four in Venezuelan populations. Over 80 para-
sites are listed in the specialized literature. Borges- Landáez 
et al. (2012) examined potential gene fl ow effects gener-
ated by hunting pressure, and thus the preservation of ge-
ne tic diversity, in populations of capybara in the llanos of 
western Venezuela. Moriera et al. (2013) reviewed capy-
bara biology, evolution, and ecol ogy.

remarks :  Marcgraf (1648:230) was the fi rst to de-
scribe and illustrate a capybara in Willem Piso’s Historia 
naturalis Brasiliae, a description upon which Linnaeus 
(1766:103) subsequently based his Sus hydrochaeris. Hol-
lister (1914) mentioned Surinam as the type locality of the 
capybara, following the statement by Linnaeus (1766) of 
“habitat in Surinamo.” Tate (1935:355), however, gave the 
type locality as “Brazil,” acknowleding that, while Linnaeus 
wrote Surinam, he had based his Sus hydrochaeris wholly 
upon Marcgarv’s description and his own examination of a 
young animal, apparently without a stated locality of ori-
gin. Marcgraf’s travels and observations  were confi ned to 
northeastern Brazil. In concert with Tate (1935), Cabrera 
(1961:583) gave the type locality as “Pernambuco, Brazil,” 

Hydrochoerus hydrochaeris uruguayensis: Barlow, 1969: 
44; name combination.
description:  General characteristics as for genus; 

body large and heavy, limbs short, and forefeet and hind-
feet mesaxonic and webbed. Larger of two species, with 
length over 1,300 mm andmass over 75 kg. Hair course, 
from dark brown and reddish to light brown and yellow-
ish. Hair length 30– 120 mm. Skull with strong zygomatic, 
broad jugal, and extremely elongated paroccipital pro cess. 
Palate long, reaching posterior part of M3. Bullae propor-
tionally smaller than in other Caviidae. Pterygoid fossa 
deep but not perforated. Angular pro cess of mandible not 
everted as in typical Hystricognath rodents. First three up-
per cheek teeth composed of two Y-shaped prisms; M3 11 
to 14 prisms, fi rst Y- shaped, others comprised of single 
plates, except posterior ones, which may vary. Lower cheek 
teeth composed of three prisms, which may be separated 
into up to six plates in m3. Prisms on upper and lower 
teeth separated by thick cement lamina. Description based 
on Mones and Ojasti (1986).

distribution:  Hydrochoerus hydrochaeris occurs 
east of the Andes in eastern Colombia through Venezuela, 
the Guyanas, Ec ua dor, and Peru, south through Brazil, Bo-
livia, Paraguay, northwestern and eastern Argentina, and 
Uruguay.

selected localit ies  (Map 382): ARGENTINA: 
Entre Ríos, islands of the lower Río Paraná delta (R. D. 
Quintana 2002), Jujuy, Agua Salada (M. M. Díaz and 
Barquez 2007), Paraná (type locality of Hydrochoerus ir-
roratus Ameghino). BOLIVIA: Beni, camino San Borja to 
Trinidad (S. Anderson 1997); Santa Cruz, Buena Vista (S. 
Anderson 1997). BRAZIL: Ceará, Lagoa do Catu (Feijó 
and Langguth 2013); Maranhao, Miritiba (Mones 1991); 
Pará, 52 km SSW of Altamira, right bank Rio Xingu, (Voss 
and Emmons 1996), Ilha de Marajó, Fazenda Eco- Búfalos 
( J. R. Moreira et al. 1997); Paraíba, Rio Cuiá, bairro Val-
entina (Feijó and Langguth 2013); Rio de Janiero, Vale 
do Paraíba, Itatiaia (Avila- Pires 1977); Sergipe, Rio São 
Francisco, 2 km SW of Penedo (Feijó and Langguth 2013). 
COLOMBIA: Arauca, Campo Petrolero de Caño Limón 
(Forero- Montana et al. 2003). EC UA DOR: Pastaza, Mera 
(Rageot and Albuja 1994). FRENCH GUIANA: Cayenne, 
Les Nouragues (Voss and Emmons 1996). GUYANA: 
Mazaruni- Potaro, Kartabo (Voss and Emmons 1996). 
PARAGUAY: Boquerón, Fortín Juan de Zalazar (Wetzel 
and Lovett 1974). PERU: Amazonas, Huampami, Río Ce-
nepa (Patton et al. 1982); Madre de Dios, Cocha Cashu 
Biological Station (Voss and Emmons 1996). SURINAM: 
Wanica, Kwatta (Husson 1978). URUGUAY: Canelones, 
Arroyo Tropa Vieja (Barlow 1969); Trienta Tres, 16 km 
SSW of Boca del Río Tacuari (Barlow 1969). VENEZU-
ELA: Apure, Río Cinaruco, 65 km NW of Pto. Páez (Hand-
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Hydrochaeris isthmius: Hall and Kelson, 1959:785; name 
combination.

Hydrochaeris hydrochaeris isthmius: Cabrera, 1961:584; 
name combination.

Hydrochaeris hydrochaeris: Handley, 1966:785; name com-
bination.

Hydrochoerus hydrochaeris isthmius: D. Heinemann, 1975: 
446; name combination.
description:  Smaller than H. hydrochaeris, with to-

tal length approximating 100 cm and greatest skull length of 
holotype 200 mm. Pelage color ranges from dark reddish to 
dull clay color, usually darker above than below, and blackish 
in some specimens on middle of face, cheeks, lower part of 
rump, and outer sides of hind legs. Eyerings, sides of muzzle, 
and spots at base of ears paler. The ears and feet brownish 
(Goldman 1912b). Mea sure ments of holotype include head 
and body length 1,025 mm and hindfoot length 200 mm 
(Goldman 1912b). Skull with pterygoid pro cesses shorter, 
thicker, and more rounded, less produced posteriorly.

distribution:  Hydrochoerus isthmius occurs in 
Panama, western Colombia, and northwestern Venezuela.

selected localit ies  (Map 383; South America 
only): COLOMBIA: Magdalena, Santa Marta, Mamatoco 

Carvalho (1965) cited it as “banks of the São Francisco 
river, in the State of Alagoas,” and Mones (1975) listed it 
as “Río São Francisco en la frontera entre los estados de 
Alagoas y Sergipe, Brasil.” Husson (1978:451) selected 
the juvenile specimen apparently seen by Linnaeus as the 
lectotype and restricted the type locality to Surinam. Most 
recently, Feijó and Langguth (2013:103– 107) designated a 
neotype for Sus hydrochaeris Linnaeus, with its precise lo-
cality of “Rio São Francisco, 2 km suboeste da cidade de 
Penedo, estado de Sergipe, Brasil,” because (1) the type lo-
cality of Sus hydrochaeris Linnaeus remained uncertain, (2) 
Husson’s choice of a lectotype did not by itself defi ne Suri-
nam as the type locality since the origin of Linnaeus’s speci-
men was uncertain, (3) there was no specimen correspond-
ing to the lectotype, and (4) Sus hydrochaeris Linneaus was 
polytypic, with multiple subspecies subsequently named.

The karyotype consists of a 2n = 66 and FN = 102 
(Wurster et al. 1971).

Hydrochoerus isthmius Goldman, 1912
Lesser Capybara

synonyms:
Hydrochaerus hydrochaeris: J. A. Allen, 1904c:444; listing 

of a specimen from Mamatoca, Magdalena, Colombia.
Hydrochoerus hydrochaeris: Osgood, 1912:56; listing of spec-

imens from El Panorama, Río Aurare, Zulia, Venezuela.
Hydrochoerus isthmius Goldman, 1912b:11; type locality 

“Marragantí, near the head of tide- water on the Río 
Tuyra, eastern Panama,” Darién.

Map 382    Selected localities for Hydrochoerus hydrochaeris (●). Contour line 
= 2,000 m.

Map 383    Selected localities for Hydrochoerus isthmius (●). Range in Panama 
from Hall (1981). Contour line = 2,000 m.
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characters among populations of K. rupestris and between 
this species and K. acrobata.

Traditionally the genus Kerodon has been placed within 
the Caviinae (Ellerman 1940; Cabrera 1961; Woods 
1993; McKenna and Bell 1997) although behavioral and 
reproductive data suggested the genus was distinct from 
the other caviines (Lacher 1981). Woods (1984) placed 
Kerodon within the Dolichotinae based on morphological 
characters but molecular phyloge ne tic analyses strongly 
support a sister relationship between Kerodon and Hydro-
choerus (Rowe and Honeycutt 2002; Opazo 2005; M. E. 
Pérez and Pol 2013).

synonyms:
Cavia Wied- Neuwied, 1820:43; type species Cavia rupes-

tris Wied- Neuwied, by original designation; not Cavia 
Pallas.

Kerodon F. Cuvier, 1823b:151; type species the “Moco” 
of É. Geoffroy St.- Hilaire (= Kerodon moco Lesson, = 
Cavia rupestris Wied- Neuwied), by monotypy.

Kerodons F. Cuvier, 1829a:493; incorrect subsequent spell-
ing of Kerodon F. Cuvier.

Cerodon Wagler, 1830:18, footnote; unjustifi ed emendation 
of Kerodon F. Cuvier.

Ceratodon Wagler, 1830:18 footnote; preoccupied by 
Cerato don Brisson [= Monodon Linnaeus; Cetacea: 
Monodontidae].

Prea Liais, 1872:541; part (listing of rupestris); new name 
for Kerodon F. Cuvier.

Ceredon Parsons, 1894:252; incorrect subsequent spelling 
of Kerodon F. Cuvier.
remarks :  Many authors have used the year 1825 for 

F. Cuvier’s description of Kerodon, however, his Des Dents 
des Mamifères was published from 1821 to 1825 in parts, 
with the rodent section appearing in 1823. Isidore Geof-
froy St.- Hilaire and d’Orbigny (1833:plate 1 of unnum-
bered text for Cavia australis) designated the type species 
Cavia rupestris “elle est devenue le type d’un petit groupe a 
part, le genre Kerodon.” Osgood (1915) restricted Kerodon 
to include only K. rupestris, to which Thomas (1916f) con-
curred, indicating the genus was monotypic. Moojen et al. 
(1997) more recently described the second species cur-
rently recognized.

KEY TO THE SPECIES OF KERODON:
1. Size large, mean adult weight 1,040 g, mean head and 

body length 384 mm, mean hindfoot length 72 mm, 
mean greatest length of skull 87.6 mm mean incisive fo-
ramina length 9.6 mm; rostrum long, ratio of diastema 
to width of braincase 91.8%; dorsal pelage darker gray, 
dorsal coloration of feet dark- brown ferruginous, hip 
pelage not conspicuously colored. Known only from NE 
Goiás, Brazil . . . . . . . . . . . . . . . . . . . Kerodon acrobata

( J. A. Allen 1904c); Valle del Cauca, Río Frio ( J. A. Al-
len 1916b). VENEZUELA: Zulia, El Panorama (Osgood 
1912).

subspecies :  Hydrochoerus isthmius is monotypic.
natural history:  Little is known about the popu-

lation biology and ecol ogy of this species. Populations in 
Panama are scarce and shy and although small groups can 
be seen at dusk or dawn around Gamboa pond and on 
the shores of islands in the Panama Canal, in other areas 
they are mostly nocturnal (F. A. Reid 1997). The gesta-
tion period ranges from 104 to 111 days (Weir 1974b). 
In northwestern Colombia in Córdoba department, Lesser 
Capybara’s  were abundant where they used stream edges, 
swamps, and permanent lagoons (Ballesteros Correa and 
Jorgenson 2009). Herd sizes averaged 4.9 individuals, with 
the threat of local populations resulting from hunting and 
habitat destruction. Principal predators included domestic 
dogs, Boa constrictor, the crocodilians Caiman crocodiles 
and Crocodilus acutus, and the Crested Ea gle (Morphnus 
guianensis).

remarks :  Handley (1966:785) and Mendez (1993) 
regarded H. isthmius as a subspecies of H. hydrochaeris, 
but Mones (1991) in his systematic and phyloge ne tic re-
view recognized it as a distinct species. The karyotype is 
2n = 64 and FN = 104 (Peceño 1983).

Genus Kerodon F. Cuvier, 1823

The genus Kerodon contains two species, K. acrobata 
and K. rupestris, distributed in eastern and central Bra-
zil, from the state of Piauí to the northern part of Minas 
Gerais (Cabrera 1961; Moojen et al. 1997). Both are rock 
specialists that inhabit the semiarid Caatinga region. The 
genus dates from the late Pleistocene (McKenna and Bell 
1997).

Mocos, or rock cavies, are gray- agouti dorsally and 
light brown on the venter. Typical adult weight can reach 
1 kg and body size is equal to or larger than that of Ca-
via. The genus is similar in body form to members of the 
Caviinae but differs in a number of unique characteristics, 
including clawless toes of the manus and pes covered with 
a thick leather- like epidermis, and all digits with subcuta-
neous nails except the innermost digit of the pes, which has 
a small grooming claw. A tail is absent or only a vestigial 
projection. The sternum is narrow and rounded, not broad 
and fl at as in the Caviinae. The skull, especially the ros-
trum, is much narrower and longer than that of the Cavii-
nae and the length of the diastema is proportionately larger 
as well (Lacher 1981; Moojen 1952b). The infraorbital 
foramen lacks a canal for nerve transmission. The incisive 
foramen is excessively narrowed (Ellerman 1940). G. Lessa 
et al. (2005) reported on geographic variation in cranial 
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distribution:  Kerodon acrobata is known from a 
small region in central Brazil in northeastern Goiás state 
and adjacent Tocantins state, west of the Espigão Mestre, 
Serra Geral de Goiás (Moojen et al. 1997; Bezerra et al. 
2010).

selected localit ies  (Map 384): BRAZIL: Goiás, 
Fazenda Cana Brava, Nova Roma (Moojen et al. 1997), 
Fazenda Canadá (Bezerra et al. 2010), Fazenda Santa Hel-
ena, Rio São Mateo (type locality of Kerodon acrobata 
Moojen, Locks, and Langguth); Tocantins, Dianópolis (Be-
zerra et al. 2010).

subspecies :  Kerodon acrobata is monotypic.
natural history:  The Acrobatic Moco inhabits 

seasonally dry tropical forest west of the Serra Geral de 
Goiás and appears to be restricted to Cerrado habitat. This 
species is similar in ecol ogy to K. rupestris. It is a terrestrial 
herbivore, well adapted for climbing on rocks and nest-
ing in crevices within the rocks and feeding on Cactaceae, 
manioc and leaves of the local vegetation. It is extremely 
agile and able to spring from branch to branch within the 
tallest bushes (Moojen et al. 1997; Bezerra et al. 2010).

remarks :  Mares and Ojeda (1982:394) used the name 
Kerodon acrobata for a second species from Brazil but 
never provided a formal description (Woods 1993:780). 
Moojen et al. (1997:4) thus correctly regarded acrobata 
Mares and Ojeda a nomen nudum and provided the neces-
sary description to establish the validity of the name.

1′. Size small, mean weight 612 g, mean head and body 
length 297 mm, mean hindfoot length 62 mm, mean 
greatest length of skull 70.6 mm; mean incisive foram-
ina length 4.3 mm; rostrum short, ratio of diastema to 
width of braincase 68.8%; dorsal pelage lighter gray, 
dorsal coloration of feet light- brown with a white band 
in the internal half, hip pelage brilliant ferruginous 
color . . . . . . . . . . . . . . . . . . . . . . . . . Kerodon rupestris

Kerodon acrobata Moojen, Locks, and Langguth, 1997
Acrobatic Moco

synonyms:
Kerodon acrobata Mares and Ojeda, 1982:394; nomen 

nudum.
Kerodon acrobata Moojen, Locks, and Langguth, 1997:1; 

type locality “Fazenda Santa Helena, at Rio São Ma-
teus, about 72 km from São Domingos and 60 km from 
Posse (by road), 13°50′S, 46°50′W, Goiás, Brazil.”
description:  General characteristics as for genus. 

Overall color of upperparts dark gray to light brown 
agouti. Dorsal pelage formed by long, dark guard hairs (30– 
35 mm), with no light bands, and shorter overhairs (22– 
25 mm), with subterminal buffy ring and dark tip; all hairs 
gray at base; sides same color as dorsum although paler; 
hairs on lower rump and outer sides of legs have light fer-
ruginous colored ring; venter gray with buffy wash, mainly 
at midline hairs; feet brown- orange dorsally with darker 
band up middle, with forefeet more lightly colored than 
hindfeet. Mystacial vibrissae long (up to 105 mm).

Skull with fl at profi le in middorsal region; rostrum is 
conspicuously stretched forward; posterior half of frontal 
not infl ated and supraorbital ridges slightly beaded; palatal 
bridge short and mesopterygoid fossa V-shaped, reaching 
second prism of M2; pterygoid bones well developed; oc-
ciput concave with medial posterior crest; orbital branch 
of zygomatic pro cess of maxilla not interrupted by lacri-
mal; occipital foramen as tall as wide, with short, blunt 
median pro cess projecting ventrally. Mandible with long 
symphysis, and the angular pro cess is wide at the base; 
crista masseterica well developed on anterior part and 
fossa masseterica shallow on posterior part. Incisors ortho-
dont or opisthodont, with white enamel. Upper molars 
with two cordiform prisms except in PM4, with three that 
diminish in size posteriorly, and M3, with additional distal 
extension of posterior prism. Labial face of upper molars 
with obsolete sulcus, more developed in anterior prism of 
PM4; sulcus deeper in lower molars. Anterior prism of 
PM4 smaller than second; second largest in molar series. 
Moojen et al. (1997) provided descriptive characters of 
pelage and skull, and Bezerra et al. (2010) compared cra-
nial variation for both sexes and described and fi gured the 
glans penis and baculum. Map 384    Selected localities for Kerodon acrobata ( ) and Kerodon rupestris (●).
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only to end of m2. External crest of angle of mandible well 
developed (Moojen et al. 1997). Upper cheek teeth bilobed 
with M3 possessing weak, backwardly projecting heel. 
Lower pm4 with well- marked extra anterior projection and 
talonid of lower m3 poorly defi ned (Ellerman 1940). Mean 
condyloincisive length of skull 73 mm (range: 59– 65.9 mm; 
Hückinghaus 1961a).

distribution:  Northeastern Brazil from the state of 
Minas Gerais in the southwest to Ceará in the northeast.

selected localit ies  (Map 384): BRAZIL: Ala-
goas, Santana do Ipanema, Sítio Goiabeira (Mares, Willig 
et al. 1981); Bahia, Juàzeiro (Mares, Willig et al. 1981); 
Ceará, Itapajé (Mares 1981), Juá (Moojen et al. 1997); Minas 
Gerais, Riacho da Cruz (Mares, Willig et al. 1981); Paraiba, 
Mulungú (Moojen 1943a); Pernambuco, Bodocó (Moojen 
et al. 1997), Pernambuco, Bonito (USNM 14761).

subspecies :  Kerodon rupestris is monotypic.
natural history:  Kerodon rupestris is a terrestrial 

herbivore and an extreme habitat specialist, restricted to 
rocky outcrops that occur throughout the Caatinga biore-
gion of northeastern Brazil. Sexual and agonistic data sug-
gested that they exhibit resource defense polygyny in rela-
tion to these outcrops (Lacher 1981). This species exhibited 
a longer gestation period (75 days) and smaller litter size 
(mean = 1.4) than any species of the Caviinae. Reproduc-
tion occurred year round in the laboratory (Streilen 1982c). 
As is typical of caviids, juveniles are born precocious and 
the growth rate is very rapid. Animals can weigh 500 g and 
are reproductively mature by three months (Lacher 1979). 
Despite the lack of a tail and claws, individuals are very 
adept climbers, venturing out of rock outcrops both day 
and night to forage in adjacent trees and shrubs (Lacher 
1981). Streilein (1982a) reported that they gain the major-
ity of their sustenance from treetop foraging. Mares et al. 
(1982) described molting patterns in relation to two other 
genera of caviids in the Caatinga. Lacher (1979) suggested 
that Kerodon could be domesticated for use as a supple-
mental protein source due to their rapid growth rate, early 
maturation, and ease of reproduction in captivity.

remarks :  Moojen (1952b:126) listed the type locality 
as “Rio Grande de Belmonte, Rio Pardo, rio São Francisco,” 
following Wied- Neuwied’s (1820) original designation. Ca-
brera (1961:580) simply listed the type locality as “Río Bel-
monte, estado de Bahía.” The karyotype is 2n = 52, with vari-
ation in FN from 92 to 94 (Maia 1984; G. Lessa et al. 2013).

Family Cuniculidae G. S. Miller 
and Gidley, 1918
James L. Patton

The pacas include two living species within a single genus 
that together are among the largest of the extant cavio-

Kerodon rupestris (Wied- Neuwied, 1820)
Moco, Rock Cavy

synonyms:
Cavia rupestris Wied- Neuwied, 1820:43; type locality “Rio 

Grande de Belmonte, am Rio Pardo, am S. Francisco,” 
Bahia, Brazil.

[Kerodon] moco F. Cuvier, 1823b:151, plate 48; “Nous ne 
connaissons encore dans ce genre que l’espèce qui nous 
a donné ce système de dentition et qui recoit au Brésil, 
suivant M. de Saint Hilaire, le nom de moco.”

Kerodon sciureus I. Geoffroy St.- Hilaire, 1826:120; type 
locality “L’Amérique meridionale est la patrie de cette 
espèce.”

Kerodon rupestris: Rengger, 1830:274, footnote; fi rst use 
of current name combination.

Kerodon rupestre Lund, 1838:50, footnote; incorrect sub-
sequent spelling of rupestris Wied- Neuwied.

Cerodon rupestris: Lund, 1840b:13 [1841c:285]; name com-
bination.

Cavia (Cerodon) rupestris: Water house, 1848:164; name 
combination.

Prea rupestris: Liais, 1872:541; name combination.
Cavia (Kerodon) ruspestris E.- L. Trouessart, 1880b:196; 

name combination, and incorrect subsequent spelling of 
rupestris Wied- Neuwied.

Ceredon rupestris: Parsons, 1894:252; name combination.
Cavia sciurus Tate, 1935:337; name combination, and incor-

rect subsequent spelling of sciureus I. Geoffroy St.- Hilaire.
Kerodon aciureus Cabrera, 1961:580; incorrect subsequent 

spelling of Kerodon sciureus I. Geoffroy St.- Hilaire.
description:  General characteristics as for genus. 

Size large (mass 700– 1,000 g), although smaller than K. 
acrobata. Dorsal coloration gray- agouti with black and 
white mottling; dorsal hairs gray- brown at roots, annu-
lated with grayish white near tip, and black at tip; black 
prevails onto crown of head but on back dark and pale col-
ors nearly equal; hind part of back assumes brownish color 
due to pale subterminal ring of each hair having rufous 
white hue; rump and hinder part of hind legs red chestnut 
color; throat white, suffused with pale ochraceous yellow; 
abdomen sometimes white, and chest tinted with rufous in 
some individuals and yellowish in others; dorsal portions 
of tarsi whitish and suffused with rufous or pale rust color; 
ears clothed in pale yellowish hairs. Mystacial hairs black 
and very long (Water house 1848).

Skull, especially rostrum, narrow and long, with length 
of diastema also proportionately larger than in caviine taxa 
(Lacher 1981; Moojen 1952b). Infraorbital foramen lacks 
canal for nerve transmission; incisive foramen excessively 
narrowed (Ellerman 1940); occipital surface with round 
convex area as opposed to concave with median posterior 
crest as in K. acrobata. Masseteric fossa reaches anteriorly 
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F. S. Oliveira et al. (2006) detailed dental characteristics 
and tooth dimensions during ontogeny using radiographic 
methods.

The genus is known only from the Recent from Mexico, 
Central America, and South America (McKenna and Bell 
1997).

Phyloge ne tic affi nities of the pacas have been somewhat 
problematic historically, but an understanding of their po-
sition within the New World caviomorphs has stabilized 
markedly in the past de cade. Landry (1957) placed the Cu-
niculidae within the superfamily Octodontoidea and Wood 
(1965) listed it within the superfamily Chinchilloidea. Vir-
tually all other authors, however, have consistently allied 
the pacas with the cavies, capybara, and, especially, the 
agoutis in the superfamily Cavioidea, a placement solidi-
fi ed by molecular phyloge ne tic analyses (Rowe and Hon-
eycutt 2003; Opazo 2005; Rowe et al. 2010; Upham and 
Patterson 2012; P.- H. Fabre et al. 2012). Classifi cations 
have also varyingly treated the pacas as a distinct family 
(Cabrera 1961; Wood 1965; Husson 1978; Woods 1982, 
1984a, 1993) or as a subfamily within a group that also 
included the dasyproctids (Simpson 1945 [Dasyproctidae, 
Cuniculinae]; McKenna and Bell 1997 [Agoutidae, Agou-
tinae]). Both mitochondrial and nuclear gene sequences 
support the Cuniculidae as sister to the Caviidae (Rowe 
and Honeycutt 2003; Opazo 2005) or to a clade compris-
ing both the Dasyproctidae + Caviidae (Upham and Pat-
terson 2012; P.- H. Fabre et al. 2012). While the two extant 
species of Cuniculus share a relatively recent divergence 
(within the Plio- Pleistocene, estimated at 3.5 ± 1.2 mya), 
the family links only deeply to other members of the Cavi-
oidea (the late Oligocene, estimated at 26.5 ± 2.5 mya by 
Opazo 2005).

remarks :  Earlier use of the family name Agoutidae 
Gray (e.g., Cabrera 1961; McKenna and Bell 1997) in-
stead of Cuniculidae stemmed from the unacceptability of 
Brisson’s name Cuniculus, a position made moot by the 
explicit ac cep tance of Brisson’s mammal names (ICZN 
1998:Opinion 1894).

Genus Cuniculus Brisson, 1762

synonyms:
Cuniculus Brisson, 1762:98; type species by subsequent des-

ignation “Paca, Brisson, p. 99, based on Cuniculus ma-
jor palustris, fasciis albis notatus Barrère, 1741” = Mus 
paca Linnaeus (Hollister 1913:79); not Cuniculus Meyer, 
1790, a synonym of Oryctolagus (Mammalia: Leporidae), 
nor Cuniculus Wagler, 1830, a synonym of Dicrostonyx 
(Mammalia: Cricetidae, Arvicolinae).

Mus: Linnaeus, 1766: 79; part (description of paca); not 
Mus Linnaeus.

morph rodents (mass reaching 12– 13 kg; Collett 1981; 
E. M. Pérez 1992; Emmons and Feer 1997). Males are 
typically larger than females. Both species have moderately 
robust and stout bodies, a large head, swollen cheeks, thick 
and fl eshy lips, large nares, prominent and stiff vibrissae, 
short and rounded ears, a large rump, and a tail reduced to 
a small stump. The eyes are large, dorsally positioned, and 
widely spaced. The limbs are short; forefeet have four sub-
equal toes with a small pollex bearing a claw, hindfeet have 
three large toes with both a short hallux and fi fth digit, 
neither of which typically contact the ground. The claws 
are extremely thick, almost hoof- like. The pelage is coarse, 
without distinct underfur, varying from short and shiny in 
appearance in C. paca to thick, long, and relatively soft in 
C. taczanowskii. In both species, lines of large white spots 
that sometimes coalesce into stripes mark the dorsal and 
lateral pelage. Females have one inguinal and one axillary 
pair of mammae. External genitalia are hidden within an 
anal sac in both sexes; there is no scrotum in males.

The skull is massive and broad, with short nasals but 
long and broad frontals, and uniquely notable for a greatly 
infl ated zygomatic region modifi ed by outgrowths of the 
maxilla and jugal to form large, internally hollowed cheek-
plates, the surface of which are highly rugose in males but 
less so in females. The cheekplates develop quickly from 
the more typical slender and smooth zygoma of post- natal 
young (T. W. Nelson and Shump 1978). Both external and 
internal cheek pouches are associated with the expanded 
zygoma (A. B. Howell 1940) and, along with the cheek-
plate, may serve for amplifi cation of vocalizations and 
tooth- grinding sounds (Hershkovitz 1955a). The jugal 
does not approach the lacrimal and lacks a jugal fossa. The 
lacrimal canal is large and positioned on the side of the ros-
trum. The infraorbital foramen is rather small, in part be-
cause of the anterior expansion of the zygoma, and with a 
distinct canal for nerve transmission on its fl oor. A sagittal 
crest is present in adults and postorbital pro cesses are pres-
ent but at the very rear of the orbit. The auditory bullae are 
small and the paroccipital pro cesses are narrow, recurved in 
distal aspect, and extend vertically below the occiput. The 
lower jaw is hypsignathous with a rounded angular pro cess 
only moderately displaced laterally.

Upper incisors are moderately small and narrow, es-
pecially in comparison to the size of the skull, and have 
an orange enamel layer. Cheek teeth are hypsodont, semi-
rooted, fl at- crowned, and have a complex re- entrant fold 
pattern. Three labial and two lingual folds characterize 
PM4 through M2 of the maxillary toothrow; M3 typi-
cally has three labial and three lingual folds. All mandibu-
lar cheek teeth usually have one labial and three lingual 
folds. Shortly after eruption in all teeth, most folds isolate 
into narrow, transverse islands with wear (Friant 1968). 
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Hollister (1913:79) noted that Merriam’s (1895b designa-
tion by elimination of alactaga Olivier as the type of Cu-
niculus Brisson (1762) was an unacceptable method to de-
termine a genotype and designated “Paca, Brisson, p. 99, 
based on Cuniculus major palustris, fasciis albis notatus 
Barrère, 1741” the type of the genus. As Tate (1935:310) 
documented, Brisson actually examined the animal he 
named “Paca” and thus it was upon that specimen that paca 
Linnaeus (1766) was based.

Thomas (1914g:285) remarked upon “fi at” versus “pri-
ority” names and advocated the retention of “Coelogenys” 
[sic] with type Mus paca Linnaeus instead of Agouti Lacé-
pède or Cuniculus Brisson, both of which antedated Coelo-
genus F. Cuvier.

Lönnberg (1921:43) remarked that the “Paca” of Mar-
cgraf (1648:224), Ray (1691:226), and others be regarded 
to constitute the basis of Mus paca Linnaeus, and sug-
gested that Pernambuco be designated the type locality. 
This argument had been, however, superseded by Hollis-
ter’s (1913:79) prior designation of “Paca, Brisson” as the 
type of the genus Cuniculus.

The ICZN (1925:Opinion 90) ruled against the suspen-
sion of the Rule of Priority in the case of Coelogenys (Il-
liger’s [1811] emendation of Coelogenus F. Cuvier, 1807).

Cabrera (1961:595) listed J. Stolzmann as the author of 
Coelogenys, which he regarded as different from Coelog-
enys Illiger (an emendation of Coelogenus F. Cuvier). The 
basis for Cabrera’s decision, however, is unclear as Stolz-
mann’s description (1885:161) clearly mentioned “Coelog-
enys paca,” giving the name of the paca in common use in 
the early and mid- 1800s (e.g., Wied- Neuwied 1821; Reng-
ger 1830), before he went on to name Coelogenys tacza-
nowskii as a new taxon.

Woods (1982, 1984a, 1993) and McKenna and Bell 
(1997), among others, accepted Agouti Lacépède, 1799, as 
the valid generic name for Linnaeus’s Mus paca on the ar-
gument that Cuniculus Brisson, 1762, was unavailable be-
cause his work was not consistently binomial, citing Hop-
wood (1947) and the International Commission (ICZN 
1955a:197). However, and fi nally, the International Com-
mission (ICZN 1998:Opinion 1894) removed the nomen-
clatural instability of the generic name for the pacas by ex-
plicitly ruling to conserve Cuniculus Brisson.

Thomas (1905a:590) noted that the pacas fell into two 
groups, one characteristic of lowland forests and the other 
with a montane distribution, groups that are now regarded 
as the two species recognized in the current literature.

KEY TO THE SPECIES OF CUNICULUS:
1. Pelage short and sparse; spots aligned in rows largely on 

sides; plantar surfaces smooth; zygoma more greatly ex-
panded laterally, compressing the infraorbital foramen 

Cavia: Erxleben, 1777:348; part (description of paca); not 
Cavia Pallas.

Agouti Lacépède, 1799:9; type species Agouti paca Lacé-
pède (= Mus paca Linnaeus), by monotypy.

Coelogenus F. Cuvier, 1807:203; type species Mus paca 
Linnaeus, by subsequent designation (Thomas 1924g).

Coelogenys Illiger, 1811:92; emendation of Coelogenus F. 
Cuvier.

Paca G. Fischer, 1814:85; type species C[avia]. paca G. 
Fischer (= Mus paca Linnaeus), by original designation.

Caelogenus J. Fleming, 1822:192: incorrect subsequent spell-
ing of Coelogenus F. Cuvier.

Osteopera Harlan, 1825:126; type species Osteopera platy-
cephala Harlan, by monotypy.

Caelogenys Agassiz, 1842:5; incorrect subsequent spelling 
of Coelogenys Illiger.

Genyscoelus Liais, 1872:537; substitute name for Coelo-
genus F. Cuvier.

Mamcoelogenysus A. L. Herrera, 1899:26; unjustifi ed renam-
ing of Coelogenys Illiger and unavailable name because it 
is based on zoological formulae (ICZN 1987:318).

Stictomys Thomas, 1924b:238; type species Stictomys tac-
zanowskii (Stolzman, 1885), by original designation.

Agouti (Coelogenys): Krumbiegel, 1940: 236; name com-
bination.
remarks :  Tate (1935) and E. M. Pérez (1992) re-

viewed the complex nomenclatural history of this genus. 
Brisson (1762:98) erected the genus Cuniculus but did not 
designate a type species. The fourth species in his list (pp. 
99) was “Paca,” based directly on his own “Le Pak,” ini-
tially published in the fi rst edition of his Regnum Animale 
(1756). This description was accompanied by **, which, on 
the third page of the preface (1762), was explained as indi-
cating that he had personally examined a specimen. Thus, 
both editions of Brisson’s Regnum Animale alluded to a 
paca that Brisson had personally inspected. Since Brisson’s 
generic bird names  were accepted (ICZN 1911:Opinion 
37), Tate (1935:310) argued that Brisson’s generic mammal 
names, which  were strictly analogous to his bird names, 
should also be accepted. However, J. A. Allen (1910a:322) 
had previously argued that Brisson’s specifi c names, both 
bird and mammal,  were unacceptable because they  were 
not binomial, although they  were binary. Consequently, 
Brisson’s “Paca” has been interpreted as an invalid tech-
nical name. Linnaeus (1776), however, formally described 
Mus paca, listing “Paca” Brisson, 1756, as the author, and 
thus validated the specifi c epithet for this taxon.

Merriam (1895b:375– 376) pointed out that Cuniculus 
Brisson, 1762, was a composite genus comprised of Ca-
via, Lemmus, Coelogenus, Dasyprocta, Anisonyx [= Sper-
mophilus], and Allactaga. He attempted to fi x the type as 
“alactaga (Olivier) 1800” by the pro cess of elimination. 
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Coelogenys fuscus Lesson, 1842:103; type locality “Guy-
ane; Brésil.”

Coelogenys sublaevis P. Gervais, 1854:326; type locality 
“Colombie.”

Paca americana Liais, 1872:538; type locality “le Brésil, la 
Guyane et le Paraguay.”

Agouti paca virgatus Bangs, 1902:47; type locality “Di-
vala,” Chiriquí, Panama.

Coelogenys paca mexianae Hagmann, 1908:25; type local-
ity “Insel Mexiana [= Ilha Mexiana],” Ilha Mexiana, Pará, 
Brazil.

Agouti paca nelsoni Goldman, 1913:9; type locality 
“Catemaco, southern Vera Cruz, Mexico.”

Cuniculus paca nelsoni: Hollister, 1913:79; name 
 combination.

Cuniculus paca paca: Hollister, 1913:79; name combina-
tion.

Cuniculus paca virgatus: Hollister, 1913:79; name combi-
nation.

Cuniculus paca sublaevis: Hollister, 1913:79; name com-
bination.

C[oelogenys]. p[aca]. virgata: Lönnberg, 1921:45; name 
combination.

Coelogenys paca guanta Lönnberg, 1921:45; type locality 
“Gualea, 5,000 feet,” Pichincha, Ec ua dor.

[Coelogenys] guanta: Thomas, 1924b:239; name combina-
tion.

[Cuniculus] paca alba: Tate, 1935:316; name combination.
[Cuniculus] subniger: Tate, 1935:316: name combination.
[Cuniculus] fulvus: Tate, 1935:316; name combination.
[Cuniculus] sublaevis: Tate, 1935:316; name combination.
[Cuniculus] paca mexianae: Tate, 1935:316; name combi-

nation.
[Cuniculus] paca guanta: Tate, 1935:316; name combination.
A[gouti]. p[aca]. mexiannae: Krumbiegel, 1940:233; name 

combination.
Agouti paca venezuelica Krumbiegel, 1940:233; type local-

ity “Maracay,” Aragua, Venezuela.
[Agouti paca] guanta: Krumbiegel, 1940:237; name com-

bination.
Cuniculus paca laticeps: Paula Couto, 1950:169; name com-

bination.
[Agouti paca] mexicanae Woods, 1993:783; incorrect sub-

sequent spelling of mexianae Hagmann.
[Cuniculus paca] mexicanae: Woods and Kilpatrick, 2005: 

1559; incorrect subsequent spelling of mexianae Hagmann.
description:  Chestnut red to dark brown upper-

parts with three or four lines of large white spots, often 
coalescing into stripes, from sides of neck to rump; lower 
cheeks, throat, chest, and venter white. Hair coarse, sparse, 
and short over entire body (Emmons and Feer 1997).  Soles 
of feet generally smooth, not granular (Thomas 1905a). 

as viewed from the front; nasals short; incisive foramina 
shallow and narrow; foramen ovale large . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cuniculus paca

1′. Pelage long and dense; spots aligned in rows on sides, 
neck and mid- back; plantar surfaces granulated; zy-
goma less expanded laterally so that infraorbital fora-
men as viewed from the front is broader; nasals longer 
and more robust; postorbital pro cess more conspicuous; 
foramen ovale small  . . . . . . . . .Cuniculus taczanowskii

Cuniculus paca (Linnaeus, 1766)
Paca

synonyms:
[Mus] paca Linnaeus, 1766:81; type locality “Brasilia [= 

Brazil], Guiana”; restricted to “French Guiana” by Hol-
lister (1913:79; see Tate 1935:315) and to Pernambuco, 
Brazil, by Lönnberg (1921:43).

[Cavia] paca Erxleben, 1777:356; = Mus paca Linnaeus.
Agouti paca Lacépède, 1799:9; = Mus paca Linnaeus.
C[avia] paca alba Kerr, 1792:216; type locality “environs 

of the river St. Francis in South America,” Rio São 
Francisco, Minas Gerais, Brazil.

Coelogenus subniger F. Cuvier, 1807:206; type locality “To-
bago,” Trinidad and Tobago.

Coelogenus fulvus F. Cuvier, 1807:207; based on Brisson 
(1762), Buffon (1763), and É. Geoffroy St.- Hilaire (1803) 
and, therefore, with type locality “Cayenne, French 
Guiana.”

[Paca] maculata G. Fischer, 1814:87; type locality “Guiana, 
Brasilia [= Brazil].”

[Coelogenys] rufa Olfers, 1818:213; type locality “Sud-
america.”

Coelogenys paca: Wied- Neuwied, 1821:254; name com-
bination.

Osteopera platycephala Harlan, 1825:126; based on a skull 
of unknown origin found on “the shore of the river Del-
aware,” United States.

C[oelogenys]. fulvus: Wied- Neuwied, 1926:247; name com-
bination.

Coelogenys subniger: Wied- Neuwied, 1826:457, name com-
bination.

Coelogenys paca: Rengger, 1830: 251; name combination.
Coelogenys laticeps Lund, 1839c [Lund, 1841a:102]; 

type locality “Rio das Velhas Floddal” (see Lund 1841a: 
133– 134), Lagoa Santa, Minas Gerais, Brazil; a fossil 
taxon considered a synonym of C. paca by Paula Couto 
(1950:169).

Coelogenys rugiceps Lund, 1839c [Lund, 1841a:102]; 
type locality “Rio das Velhas Floddal” (see Lund 1841a: 
133– 134), Lagoa Santa, Minas Gerais, Brazil; a fossil 
taxon considered a synonym of C. paca by Paula Couto 
(1950:169), following Winge (1887).
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subspecies :  Ellerman (1940) recognized seven sub-
species, including four from South America in addition to 
the nominotypical form (alba Kerr, mexianae Hagmann, 
guanta Lönnberg, and sublaevis P. Gervais). Cabrera 
(1961) recognized only three, including guanta Lönnberg 
and mexianae Hagmann in addition to the nominotypical 
form. Both E. M. Pérez (1992) and Woods and Kilpatrick 
(2005) recognized four subspecies in addition to the nomi-
notypical form, only two with South American distribu-
tions (guanta Lönnberg, and mexianae Hagmann [incor-
rectly spelled mexicanae by Woods and Kilpatrick, 2005]). 
However, no review of geographic variation that would 
adequately diagnose and delineate the geographic range of 
any of these taxa has yet been accomplished.

natural history:  E. M. Pérez (1992) reviewed 
published data on reproduction, population ecol ogy, and 
behavior. These large rodents inhabit primarily tropical 
rainforest, including a wide range of forest types, from 
mangrove swamps, riparian communities, and dense up-
land scrub. They prefer areas near water (Collett 1981). 
Mostly frugivorous, pacas are opportunistic feeders that 
also feed on leaves, buds, and fl owers, and are considered 
to play a major role in seed predation and dispersal (Beck- 
King et al. 1999; Dubost and Henry 2006). Population 
densities, mea sured in quite different habitats in Venezu-
ela, Colombia, Panama, and Costa Rica ranged from 25 
to >70 adults per square kilometer (Eisenberg et al. 1979; 
Collett 1981; Smythe et al. 1983; Glanz 1983; Beck- King 
et al. 1999). These are important members of tropical for-
est communities, representing up to 16% of the biomass 
of nonvolant mammals (Eisenberg and Thorington 1973; 
Eisenberg et al. 1979). Collett (1981) reported on age 
structure in natural populations in Colombia, noting that 
animals can live up to 13 years. Although fecundity is low, 
survivorship of adults is high. Primary mammalian preda-
tors are all species of cats (Felidae) and both coyotes and 
bush dogs; non- mammalian predators include crocodiles 
and the boa constrictor (Ramdial 1972; Deutsch 1983). 
Pacas are hunted extensively for food, with the meat pre-
ferred by many local people, including indigenous commu-
nities where it may constitute as much as 8% of wild meat 
consumed (Ojasti 1983). Smythe (1987, 1991) advocated 
captive breeding for the potential of paca as a domestic 
protein source in lowland forest communities; Emmons 
(1987a) presented counter- arguments.

Pacas are a nocturnal, solitary animal that seeks refuge 
in burrows, hollows at the base of trees, or among rocks; 
their burrows are modifi ed from those originally dug by 
armadillos (Lander 1974). Extensive camera- trap surveys 
in northern Mato Grosso state, Brazil, documented activity 
from dusk to dawn, with activity levels unaffected by the 

Cranially, cheekplates more greatly expanded, constricting 
infraorbital foreman to greater degree than in Mountain 
Paca, shorter nasal bones, less conspicuous postorbital 
pro cesses, narrower and more shallow incisive foramina, 
and larger foramina ovale (Ríos- Uzeda et al. 2004). Other-
wise, two species of paca similar in all other attributes that 
diagnose genus Cuniculus.

distribution:  Cuniculus paca occurs throughout the 
Neotropical lowland forests from eastern and southern Mex-
ico south through Central America and in the South Ameri-
can countries of Colombia, Venezuela, the Guianas, Ec ua dor, 
Peru, Bolivia, Paraguay, and most of Brazil, and has been in-
troduced into Cuba and the Lesser Antilles. The elevational 
range is from sea level to 1,600 m (Hall 1981; E. M. Pérez 
1992) or to 2,000 m (Cuervo Díaz et al. 1986).

selected localit ies  (Map 385): ARGENTINA: 
Misiones, Parque Nacional Iguazú (Crespo 1982b). BO-
LIVIA: Cochabamba, San Antonio (S. Anderson 1997); La 
Paz, 8 km SE of Caranavi (S. Anderson 1997); Santa Cruz, 
10 km N of San Ramón (S. Anderson 1997), Santa Cruz, 
Buena Vista (S. Anderson 1997). BRAZIL: Bahia, Santo 
Amaro (FMNH 20435); Ceará, Serra do Covão (Feijó and 
Langguth 2013); Goais, Anápolis (AMNH 134086); Pará, 
Belem (MCZ 31700), Ilha Mexiana (type locality of Coelog-
enys paca mexianae Hagmann); Pernambuco, Pernambuco 
(type locality of [Mus] paca Linnaeus, as restricted by Lönn-
berg 1921:43); Rio de Janeiro, Bemposta (AMNH 134098); 
Santa Catarina, Ilha de Santa Catarina (Graipel et al. 
2001). COLOMBIA: Antioquia, Río Currulao, 20 km SE of 
Turbo (FMNH 69635); Cauca, El Payapo (FMNH 90067); 
La Guajira, Villanueva, Sierra Negra (USNM 281824); 
Magdalena, Buritaca (AMNH 23470); Nariño, near 
Guayabetal (MSU 29484); Sucre, Las Campanas (FMNH 
72413). EC UA DOR: El Oro, Portovelo (AMNH 46547); 
Esmeraldas, La Bocana (MSU 9513); Santa Elena, near 
Manglaralto, Cordillera de Colconche (UMMZ 80186). 
FRENCH GUIANA: Paracou (Voss et al. 2001). GUY-
ANA: Barima- Waini, Baramita (ROM 100935); Demerara- 
Mahaica, 1 mi E of Buxton (FMNH 46223). PARAGUAY: 
Canindeyú, Mbaracayu Reserve (UAM 46601); Misiones, 
5 km ENE of Ayolas (UMMZ 125719). PERU: Amazonas, 
Huampami, Río Cenepa (Patton et al. 1982); Cusco, Kit-
eni (LSUMZ 19344); Huánuco, Hacienda Exito (FMNH 
41144); Junín, Chanchamayo (FMNH 65791); Puno, San 
Juan (Sanborn 1953). SURINAM: Paramaribo, Paramaribo 
(USNM 13311). TRINIDAD AND TOBAGO: Princestown 
(AMNH 6041). VENEZUELA: Falcón, near La Pastora, 
11 km ENE of Mirimiri (Handley 1976); Mérida, Mérida 
(AMNH 21645); Miranda, 1 km S of Río Chico (Handley 
1976); Monagas, Hato Mata de Bejuco (Handley 1976); 
Zulia, Kasmera (Handley 1976).
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the type locality, but other reviewers (Cabrera 1961:595; 
Woods and Kilpatrick 2005:1559) have followed Tate’s ar-
gument by listing the type locality of paca Linnaeus as 
Cayenne, French Guiana. Thomas (1905a) initially thought 
that sublaevis P. Gervais could be either C. paca or C. tacz-
anowskii, but later both he (Thomas 1924b) and Lönnberg 
(1921) treated it as a female Cuniculus paca.

The karyotype consists of a 2n = 74 and FN of 56 
(Fredga 1966). Van Vuuren et al. (2004) examined popula-
tion ge ne tic structure in French Guiana using molecular se-
quence markers, with a signature characteristic of recently 
expanded populations.

Cuniculus taczanowskii (Stolzmann, 1885)
Mountain Paca

synonyms:
Coelogenys taczanowskii Stolzmann, 1885:161; type local-

ity “habite les montagnes de l’Equadeur entre 6000 et 
10,000 pieds au dessus de niveau de la mer. Elle n’est 
pas très rare dans les fôrets des deux versants des An-
des,” Pichincha, Ec ua dor.

A[gouti]. taczanowskii: Thomas, 1905a:589; name combi-
nation.

Agouti sierrae Thomas, 1905a:589; type locality “Pedregosa 
Montañas, Sierra de Merida, Alt. 2000 m,” Mérida, Ven-
ezuela.

Cuniculus taczanowskii: Hollister, 1913:79; fi rst use of 
current name combination.

lunar cycle, except for the onset of dusk, season, tempera-
ture, or rainfall (Michalski and Norris 2011). A. Link et al. 
(2012) also used camera traps to establish an important year- 
round use of mineral licks by paca in eastern Ec ua dor. Indi-
viduals use fi xed trails during nightly foraging or other travel 
purposes. They breed year- round, with no indication of 
seasonal clustering of births or signifi cant age- specifi c varia-
tion in fecundity (Collett 1981; Dubost et al. 2005). Females 
reach reproductive maturity at about nine months of age, 
males at one year. Litter size is a single young with individual 
females breeding from one to three times per year (Mondolfi  
1972; Matamoros 1981). Gestation ranges from 114 to 119 
days in the laboratory, with an interbirth interval of 191 days 
(Lander 1974; Collett 1981; Matamoros and Pashov 1984). 
Neonates are precocial, with eyes open, well- developed pel-
age, and erupted incisors and cheek teeth; weaning occurs at 
about 12 weeks (Matamoros 1981).

An extensive array of organisms parasitize pacas, in-
cluding nematode, cestode, and protozoan endoparasites 
(Gonzáles and Espino 1974; Guerrero 1985; Naiff et al. 
1985; S. L. Gardner et al. 1988; Sato et al. 1988; A. Q. Gon-
çalves et al. 2006; S. L. Gardner et al. 2013) and ectopara-
sitic ticks and fl eas (Darskaya and Malygin 1996; Barros- 
Battesti and Knysak 1999). Pacas also serve as a reservoir 
for important tropical diseases, such as leishmania (F. T. Sil-
veira et al. 1991) and trypanosomiasis (Loyola et al. 1987).

remarks :  As Tate (1935:315) noted in his treatment 
of the taxonomy of caviomorph rodents, there has been 
some debate as to what Mus paca Linnaeus was, includ-
ing its type locality. Linnaeus (1766) cited under paca the 
descriptions of Marcgraf (1648), Ray (1691), and Brisson 
(1762), among others, and gave the habitat as “Brasilia, 
Guiana.” Brisson cited Marcgraf and Ray, among others, 
but his description was marked by a double **, indicat-
ing that he had examined the specimen himself. Except 
for Brisson, all citations ultimately focused on the work 
of Marcgraf. Hence, as Tate stated (p. 315) “the question 
then remains whether paca Linnaeus must be held founded 
upon Marcgraf’s paca of Brazil or upon Brisson’s paca 
from ‘Guiana and Brazil.’ ” Tate used the Determination 
of the First Reviser (ICZN 1999:Art. 24.2) to decide be-
tween the two alternatives, noting that Hollister (1913), 
who had selected paca Linnaeus as the type of Cuniculus, 
selected as type for the species “Paca, Brisson, p. 99, based 
on Cuniculus major palustris, fasciis albis notatus Bar-
rère, 1741.” Tate then argued that Barrère’s paca “was un-
doubtedly from French Guiana” and thus that “Hollister 
may be considered as having fi xed the type locality of paca 
as French Guiana.” Lönnberg (1921:43) subsequently, and 
incorrectly, restricted the type locality to Pernambuco, 
Brazil. Moojen (1952b:119) also cited Pernambuco for 

Map 385    Selected locality for Cuniculus paca (●). Contour line = 2,000 m.
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ela, Colombia, Ec ua dor, Peru, and Bolivia, at an elevational 
range from approximately 2,000 to 4,000 m (Cuervo Díaz 
et al. 1986; Ríos- Uzeda et al. 2004; J. Castro et al. 2010).

selected localit ies  (Map 386): COLOMBIA: 
Antioquia, El Cedro, Caicedo (FMNH 70801), Paramillo 
(AMNH 37795); Cauca, La Florida ( J. A. Allen 1916b); 
Cundinamarca, Río Balcones (FMNH 70803); Huila, Río 
Ovejeras (FMNH 70802); Nariño, Barbacoas ( J. A. Allen 
1916b); Quindío, La Guneta ( J. A. Allen 1916b). EC UA-
DOR: Napo, Río Ansu (YPM, no number); Azuay, Molle-
turo (AMNH 61877); Pichincha, Pichincha (type locality of 
Agouti [Coelogenys] sierrae andina Lönnberg) San Ignacio 
(AMNH 66727). PERU: Ayacucho, Yuraccyacu (LSUMZ 
14436); Cusco, Machu Picchu (type locality of Agouti 
thomasi Eaton), Marcapata (FMNH 75125), Puesto de Vigi-
lancia Acjanaco (B. D. Patterson et al. 2006); Huánuco, 
Cordillera Carpish (A. L. Gardner 1971); Piura, Tambo 
(FMNH 80974); Puno, Sandia (FMNH 79917); San Mar-
tín, Puerta del Monde (LSUMZ 27383). BOLIVIA: La Paz, 
San Juanito (Ríos- Uzeda et al. 2004). VENEZUELA: Lara, 
Paramo de los Rosas ( J. A. Allen 1911); Mérida, Paramito 
(Handley 1976); Tachira, Buena Vista (Handley 1976).

subspecies :  Cabrera (1961) recognized three subspe-
cies (andina Lönnberg, from the central Andes of Ec ua dor; 
sierrae Thomas, from the northern Andes of Colombia 
and the Sierra de Mérida of northwestern Venezuela; and 
the nominotypical form from the Andes of Ec ua dor and 
southern Colombia). Woods and Kilpatrick (2005:1560) 
regarded C. taczanowskii to be monotypic. No adequate 
review of the few available specimens has been attempted. 
See Remarks for comments about the uniqueness of south-
ern Peruvian specimens.

natural history:  The mountain paca has not been 
studied in the fi eld, and little information on life history, 
ecol ogy, or behavior is known. The single known specimen 
from Bolivia (Ríos- Uzeda et al. 2004) was collected in mon-
tane forest dominated by bamboo (Chusquea and Neuro-
lepis [Poaceae]) and upland trees (Clusia [Clusiaceae] and 
Podocarpus [Podocarpaceae]). In Ec ua dor, the species was 
taken in subtropical forest on the edge of páramo (I. Cas-
tro and Román 2000).

remarks :  Both Cabrera (1961:596, but not on p. 
595) and Woods and Kilpatrick (2005:2560) incorrectly 
gave the citation for Stolzmann’s description of Coelogenys 
taczanowskii as 1865, not 1885.

Tate (1935:314) suggested that Agouti thomasi Eaton 
was a nomen nudum, as he had not discovered a pub-
lished description of this taxon. The name, however, stems 
from Eaton (1916:89, plates 38, Figs. 6– 8, and 39, Figs. 
1– 3) who described thomasi based on partial skulls from 
the archaeological site at Machu Picchu in southern Peru. 
While Edmund Heller, the collector of modern mammals 

Cuniculus sierrae: Hollister, 1913:79; name combination.
Agouti [Coelogenys] sierrae andina Lönnberg, 1913:28; 

type locality “rocks of Pichincha . . .  altitude of 9 to 
12,000 feet.” Pichincha, Ec ua dor.

Agouti paca taczanowskii: J. A. Allen, 1916b:205; name 
combination.

Agouti thomasi Eaton, 1916:89; type locality “small kitchen- 
midden near eastern limit of the city,” Machu Picchu, 
Cusco, Peru.

Coelogenys taczanowskii andina: Lönnberg, 1921:48; name 
combination.

S[tictomys]. taczanowskii: Thomas, 1924b:238; name com-
bination.

[Stictomys] andina: Thomas, 1924b:238; name combination.
[Stictomys] sierrae: Thomas, 1924b:238; name combination.
Coelogenys sierrae: Pittier and Tate, 1932:265; name com-

bination.
[Stictomys] taczanowskii taczanowskii: Tate, 1935:317; name 

combination.
[Stictomys] taczanowskii andina: Tate, 1935:317; name 

combination.
Stictomys taczanowskii: Tate, 1939:184: name combina-

tion.
Cuniculus taczanowskii taczanowskii: Ellerman, 1940:225; 

name combination.
Cuniculus taczanowskii andina: Ellerman, 1940:225; name 

combination.
Cuniculus taczanowskii sierrae: Ellerman, 1940:225; name 

combination.
Stictomys taczanowskii andina: Cabrera, 1961: 595; name 

combination.
Stictomys taczanowskii sierrae: Cabrera, 1961:596; name 

combination.
Stictomys taczanowskii taczanowskii: Cabrera, 1961:596; 

name combination.
Cuniculus hernandezi Castro, López, and Becerra, 2010: 

130; nomen nudum; no type locality designated, but in-
ferred from text to be “Cordillera Central, Colombia.”
description:  Same general body size and confor-

mation as Common Paca, but differs externally by having 
much longer, thicker, and softer dorsal fur, spots on top of 
back as well as on sides, and distinctly granulated  soles of 
feet. General color also darker, with blackish brown tones 
rather than reddish brown, and venter pale but washed 
terminally with pale brown. Cranial character differences 
documented by Ríos- Uzeda et al. (2004) include longer 
and more robust nasals, less expanded cheekplates result-
ing in broader and more open infraorbital foramen, more 
conspicuous postorbital pro cesses, broader and deeper in-
cisive foramina, and much smaller foramen ovale.

distribution:  Cuniculus taczanowskii is known 
from forested slopes of the Andes of northwestern Venezu-
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Family Dasyproctidae Bonaparte, 1838
James L. Patton and Louise H. Emmons

Agoutis (Dasyprocta) and acouchys (Myoprocta) are 
largely diurnal, rabbit- like denizens of lowland to mide-
levation tropical forests, dry forests, savanna edge, and 
human- disturbed habitats including cultivated land. Das-
yprocta ranges from southern Mexico to western Ec ua-
dor on the west side of the Andes and east of the Andes 
throughout the Guianas to the mouth of the Amazon and 
south to northern Argentina and southern Brazil, as well as 
on several islands of the Greater and Lesser Antilles. Myo-
procta is limited to the Guianan region and Amazon Basin. 
The bodies of members of both genera are relatively slender; 
the forelimbs and hindlimbs are elongated and thin, with a 
decreased femoral robustness indicative of speed specializa-
tion (Elissamburu and Vizcaíno 2004). The eyes are large, 

during the 1915 Yale Peruvian Expedition of which Eaton 
was a part, failed to obtain representatives of this spe-
cies, Thomas (1920h:220) concluded that “closely allied 
to living Andean forms, [thomasi] will perhaps be found 
still to exist in the neighborhood [of Machu Picchu].” San-
born (1953:7) wrote “a subspecies, thomasi, was described 
from Machu Picchu by Eaton (1916) from skulls found in 
burial caves. The validity of this race can not be established 
however until complete specimens are collected.” Thomas 
(1924b:239) linked the Peruvian thomasi to the Ec ua dor 
guanta Lönnberg and sublaevis P. Gervais, two names cur-
rently listed as synonyms of the lowland C. paca, not to 
the montane C. taczanowskii despite the high elevation 
of and cloud forest habitat at the type locality of Machu 
Picchu. The expanded nasals, less protrusive cheekplates, 
prominent postorbital pro cesses, and small foramina ovale 
depicted in the drawings of the holotype (Eaton 1916:plate 
39) are all characteristics of C. taczanowskii (Ríos- Uzeda 
et al. 2004). While Ellerman (1940) simply repeated Tate’s 
(1935) suggestion that Agouti thomasi Eaton was a nomen 
nudum, neither Cabrera (1961) nor Woods and Kilpatrick 
(2005) listed the name in their respective taxonomic com-
pilations of Cuniculus.

The karyotype is variable, ranging from 2n = 78, FN = 
82 for individuals from the Cordillera Oriental and 2n = 
72, FN = 82 for those from the Cordillera Central, both 
in Colombia ( J. Castro et al. 2010) to 2n = 42, FN = 80 
(A. L. Gardner 1971), based on a specimen from Junín 
department in Peru. J. Castro et al. (2010) designated the 
2n = 72 karyotypic form as a distinct species, Cuniculus 
hernandezi, an action supported by limited molecular 
and morphometric data. However, hernandezi is a nomen 
nudum; the proposed name does not conform to the re-
quirements of the Code of Nomenclature (ICZN 1999), 
neither Article 13.1.1 (the need for an explicit description 
or defi nition that clearly differentiates a new species from 
other taxa) nor Article 16.4 (the need to designate a name- 
bearing type specimen). The authors of hernandezi also did 
not follow either Recommendation 16C (to deposit a type 
specimen in a research collection that meets the require-
ments of Recommendation 72F) or Recommendation 16F 
(that the type be illustrated). Furthermore, since the type 
locality of taczanowskii Stolzmann is from Ec ua dor, and 
no comparisons  were made to Stolzmann’s description or 
to specimens from at or near to the type locality, it is un-
clear why J. Castro et al. (2010) allocated specimens with 
2n = 78 from the Cordillera Oriental to taczanowskii and 
not those they called hernandezi. While Cuniculus tacza-
nowskii appears to be polytypic as currently understood, 
adequate geographic analyses of multiple character sets are 
required to delineate taxon boundaries and apply appro-
priate names to each.

Map 386    Selected localities for Cuniculus taczanowskii (●). Contour line = 
2,000 m.
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and stapedial artery are missing (Bugge 1971, 1974). 
The dentary lacks a ridge or groove on its lateral surface; 
the angular pro cess is extremely defl ected; the condy-
loid pro cess has a prominent postcondyloid pro cess; and 
the triangular- shaped coronoid pro cess is only weakly 
developed.

The upper toothrows are approximately parallel. The 
molariform teeth are strongly hypsodont, semirooted, 
and have fl at occlusal surfaces. The single premolar (PM4) 
is preceded by a deciduous precursor (dPM4). Each tooth 
has a single lingual and four labial reentrant folds form-
ing fi ve crests, the pentalophodont pattern regarded as 
primitive for caviomorphs (Reig 1986; Vucetich and Verzi 
1993). The folds isolate quickly into lakes with wear; 
these lakes may subdivide into as many as eight elements 
in transverse lines. Upper and lower incisors are thin and 
laterally compressed, with the enamel pigmented yel-
low or orange. Both extant genera share a combination 
of dental traits that include the lingual separation of the 
metaloph from the posteroloph in early stages of wear 
and the presence of a spur on the posteroloph; the pos-
terior projection of the paracone; the early  union of the 
lingual ends of the mesolophs, metalophs, and postero-
lophs; bulbous enamel on the occlusal surface; separation 
of the mesoloph from the mure, at least in unworn teeth; 
and a posterloph that is separated from the hypocone 
in early stages of wear (Vucetich and Verzi 2002). F. S. 
Oliveira et al. (2012) detailed the macrostructure of the 
cheek teeth of Dasyprocta azarae using radiography and 
histological sections.

Pocock (1922), Hooper (1961), Iack- Ximenes (1999), 
and Menezes et al. (2001, 2003) describe morphology of 
the phallus, which is similar to that of the paca (Cunicu-
lus paca) with the characteristic intromittent sac, epidermis 
on both inside and out covered by dense comb- like spines, 
and a pair of elongated spikes on the fl oor that extend 
distally beyond the remainder of the glans when the in-
tromittent sac is everted. The baculum is a subcylindrical 
bony rod expanded laterally at the base, deeply concave 
ventrally and convex dorsally, with a truncate and angular 
tip capped by a mass of cartilage. In the female, the geni-
tal and urinary openings are visible externally as distinct 
apertures, with the prepuce, containing the urinary orifi ce, 
and clitoris separate from the sphincter surrounding the 
anus (Pocock 1922). A pair of anal glands is present, rep-
resented externally by small pouches opening on each side 
of and within the sphincter musculature of the anus. M. 
A. M. Carvalho et al. (2008) described the arterial supply 
to the penis of Dasyprocta prymnolopha; Mollineau et al. 
(2006, 2009) described the male reproductive system, in-
cluding the position and both gross and microanatomy of 
the accessory glands.

ears are short but conspicuous and sparsely haired, and the 
tail is either short (Myoprocta) or almost vestigial (Dasy-
procta). The forefeet have fi ve digits, the middle three well 
developed with digit III elongated; the pollex is reduced to 
a knob- like structure, and digit V is short but still obvi-
ous to the eye. The hindfeet have only three digits, again 
the digit III elongated. All digits have sharp, hoof- like 
claws. The  soles for forefeet and hindfeet are naked and 
smooth; large plantar pads are present. The mesaxonic 
and digitigrade foot structure coupled with elongated 
limbs and a vestigial clavicle (Rocha- Barbosa et al. 2002) 
signal cursorial locomotion with a quadrupedal, salta-
tional gait; individuals can run and jump well. Body size 
ranges from 6 kg in the largest species of Dasyprocta to a 
maximum of 1.5 kg in species of Myoprocta.

The pelage is thick and coarse, with hairs appearing 
glossy. Long and coarse mystacial, supercilliary, and genal 
vibrissae are present, with the mystacial reaching past the 
ear when laid back against the side of the head. Overall 
color varies greatly from black, brown, or reddish to yel-
lowish with individual hairs having multiple, alternating 
eumelanic and pheomelanic color bands. The rump may 
have elongated hair often contrasting in color with mid-
back and thighs; these hairs are erected to fl ash contrasting 
pale bases when individuals are alarmed. The under parts 
are generally paler, with sparse hair. Forefeet and hindfeet 
may be colored as the legs or have a contrastingly darker, 
typically black, tone.

The skull is elongate and smooth, lacking heavy ridg-
ing, although a slight sagittal crest over the posterior por-
tion of the braincase is present in adults. The premaxillae 
and nasals, of approximately equal length, project be-
yond the upper incisors. The rostrum is deep and heavy. 
The zygomatic arches are short and weak in appearance, 
the jugal being especially thin and not in contact with an 
expanded lacrimal. There is no jugal fossa present. The 
lacrimal canal opens on the side of the rostrum above 
and slightly forward of the root of PM4. The infraorbital 
foramen is moderate in size and lacks a distinct grove 
or canal on its fl oor for nerve passage. The incisive fo-
ramina are small with the opening nearly occluded by 
an expanded medial septum. The anterior border of the 
mesopterygoid fossa is rounded and extends at least to 
the posterior margin of M2. Elongated but narrow sphe-
nopalatine foramina are present on the bony roof of the 
fossa. The auditory bullae are moderately infl ated; the 
external auditory meatus is noticeably small; the paroc-
cipital pro cess is short but distinct in Dasyprocta, nearly 
vestigial in Myoprocta. The supraoccipital lacks a lateral 
pro cess but a distinct vertical median ridge is present. 
Blood supply to the brain is via the vertebral and ex-
ternal carotid arteries; both the internal carotid artery 
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1′. Size smaller (<1.5 kg); tail short but conspicuous, and 
hairy; teeth small, with toothrow <14 mm in length  . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Myoprocta
remarks :  The skulls of both Dasyprocta and Myo-

procta share the same cranial conformation and general set 
of qualitative features, with most obvious differences be-
tween them associated with overall size. Ellerman (1940) 
believed the two genera suffi ciently similar to be consid-
ered as subgenera of a single genus- group taxon.

Genus Dasyprocta Illiger, 1811

Members of the genus Dasyprocta, or agoutis, are among 
the most recognizable rodents of the Neotropical forests, 
ranging from southern Mexico through Central America 
to Ec ua dor on the west side of the Andes and from the 
north coast of South America, including Trinidad and To-
bago and several islands of the Lesser Antilles, to northern 
Argentina and coastal Brazil east of the Andes. The genus 
can be generally characterized by the set of external and 
cranial characters described above for the family.

The ubiquity and easy recognition of an agouti, how-
ever, belie the rather chaotic current taxonomy of the ge-
nus. The number of species, their respective morphological 
boundaries, and thus their geographic ranges are poorly 
understood, with substantive confl icts in both names ap-
plied and mapped or described ranges among modern syn-
theses (Eisenberg 1989; Eisenberg and Redford 1999; Em-
mons and Feer 1990, 1997; Woods and Kilpatrick 2005; 
Bonvicino, Oliveira, and D’Andrea 2008). As nearly every 
modern author has lamented, the genus is in critical need 
of revision.

The 10 species we recognize, their distributions, and 
their morphological characters are based primarily on four 
sources: (1) the descriptions of external characters and 
mapped ranges of species recognized by Emmons and Feer 
(1990, 1997), which, while not documented by referenced 
specimens,  were based on the se nior author’s examination 
of specimens in U.S., Eu ro pe an, and Brazilian collections, 
her access to the notes of Charles O. Handley Jr. at the Na-
tional Museum of Natural History, and her personal fi eld 
experiences; (2) the evaluation of Venezuelan species by 
Ojasti (1972), a study that detailed character differences 
of morphological and taxonomic groups from throughout 
that country; (3) the reconstruction of part of the convo-
luted nomenclatural history of the genus by Husson (1978) 
and, especially, Voss et al. (2001) in their respective reviews 
of agoutis of the Guianan region; and (4) the unpublished 
masters thesis of Iack- Ximenes (1999), who reviewed 
Brazilian species based primarily on specimens  housed in 
collections of that country. Iack- Ximenes detailed trends 
in color and color pattern and provided a hypothesis of 

Females have four pairs of mammae, all in a ventral 
position (Weir 1974b). Ovulation is generally spontane-
ous, with a mean estrous cycle length of 34 to 42 days, 
and seasonally structured. A postpartum estrous occurs 
within 50 days if young are present, and within 16 days 
if lost (in Myoprocta; Weir 1974b). As with other cavio-
morphs, dasyproctids have small litters (one to three off-
spring), with young precocial at birth following a long 
gestation period (99 to 120 days). The lactation period is 
short (about 20 days), and puberty is reached at an average 
age of 6 months (Dasyprocta) or up to 12 months (Myo-
procta; Weir 1974b). The precocial nature of neonates is 
refl ected by a large ratio of newborn to adult brain weight 
(Pilleri 1959). Miglino et al. (2002, 2004) and R. F. Ro-
drigues et al. (2006) provided details of placentation in 
Dasyprocta. The eyes of agoutis are well adapted for their 
diurnal lifestyle, with a high proportion of cones relative to 
rods in the ret i na (Farias Rocha et al. 2009).

Agoutis and acouchys have been traditionally placed 
within the Cavioidea, either as a family unto themselves 
(Winge 1887; Tullberg 1899; Wood 1965) or one that also 
included the pacas (Pocock 1922; Simpson 1945; Landry 
1957; and McKenna and Bell 1997; see comment in Woods 
1993). Molecular analyses are completely concordant in 
documenting the Dasyproctidae as part of the Cavioidea, 
but support a basal position of either the Dasyproctidae 
(Rowe and Honeycutt 2002; Opazo 2005; Rowe et al. 
2010) or the Cuniculidae (Upham and Patterson 2012). 
Divergence dates for the base of the family are estimated 
to be as recent as 27.9 ± 2.4 mya in the Late Oligocene 
(Opazo 2005) or as old as 31 mya (95% posterior prob-
ability range: 28– 47 mya; Rowe et al. 2010), in the Late 
Eocene. The earliest fossils are recorded from the early 
Oligocene (B. Patterson and Wood 1982; McKenna and 
Bell 1996). However, as posited by B. Patterson and Wood 
(1982), Vucetich (1984), and Walton (1997), these early, 
now extinct forms are a clade apart from the two extant 
genera. Divergence estimates based on molecular sequences 
(Opazo 2005) suggest a split between Dasyprocta and 
Myoprocta in the early part of the Late Miocene, at about 
10.7 ± 2.3 mya. Both extant genera have been restricted 
to tropical and subtropical forested regions throughout 
their histories, although at least one extinct member of 
their lineage (Plesiaguti totoi) extended to coastal Bue-
nos Aires province in Argentina during a warm period of 
the lower- middle Pleistocene (Ensendadan) (Vucetich and 
Verzi 2002).

KEY TO THE GENERA OF DASYPROCTIDAE:
1. Size large (2– 6 kg); tail minute, inconspicuous, and na-

ked; teeth large with toothrow >17 mm in length  . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dasyprocta
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Cavia acouschy (sic = Cavia acouchy Erxleben) without 
selecting either as the type of his new genus. Thomas’s 
(1903d:464) erection of Myoprocta to contain “the long- 
tailed Agouti, ‘Dasyprocta’ acouchy, Linn,’” resulted in the 
de facto selection of Mus aguti Linnaeus as the type species 
of Illiger’s Dasyprocta.

Emmons and Feer (1990, 1997) recognized seven species 
in the genus, six with ranges at least in part of South Amer-
ica and fi ve within Brazil alone. They only treated, however, 
those South American species that occurred in lowland 
rain or dry forest areas. Iack- Ximenes (1999) delineated 12 
species in Brazil, including three that as yet have no avail-
able name; many of these have been included in the recent 
guides of Brazilian mammals (N. R. Reis et al. 2006; Bon-
vicino, Oliveira, and D’Andrea 2008; Paglia et al. 2011). 
Herein, we take a somewhat intermediate approach, rec-
ognizing all of the taxa shared in common by Emmons and 
Feer and Iack- Ximenes plus additional taxa not considered 
by either of these authors. Not all of those taxa recognized 
by Iack- Ximenes seem worthy of recognition in our opin-
ion, given geographic variation in color and color pattern 
in the widespread species, although we comment on each 
in the various accounts that follow. Although Iack- Ximenes 
(1999) and Voss et al. (2001) provided linear mea sure ments 
of cranial dimensions for samples of Brazilian and Guianan 
taxa, as yet no treatise has adequately reviewed geographic 
variation in these characters within species or delineated 
the differences among them. Nor has anyone yet described 
the qualitative cranial characters of use in defi ning species 
or any geographic units. Rather, our current understanding 
of species boundaries stems almost exclusively from pelage 
color and color pattern, supplemented limitedly by over-
all body size and, to a lesser extent, the apparent lack of 
true sympatry among species. What we provide  here is best 
viewed as a simple set of hypotheses waiting to be tested by 
an adequate integration of external and craniodental mor-
phology, especially with molecular phylogeographic and 
phyloge ne tic data and methods.

A word of further caution: the poorly delineated ranges 
and different taxonomies employed by authors over the 
past de cades make the allocation of ecological or life his-
tory data to the species recognized herein diffi cult. Thus, for 
the information summarized for each species in the natural 
history notes, we have excluded references citing a par tic u-
lar species name unless the locality of fi eld studies is iden-
tifi ed and clearly falls within that part of a species’ range 
where no other agouti might be present.

Contrary to so many Neotropical rodent genera, there 
is substantial karyotypic stability among the species of 
Dasyprocta. All literature reports to date give a diploid 
number of 64 and FN = 122 or 124, regardless of the spe-
cies named or the geographic locality identifi ed.

 species relationships derived from cladistic analysis of 
those characters. He also emphasized the general allopatric 
nature of populations with different color patterns, using 
this criterion as a major basis for the species he delimited. 
Our review  here is clearly provisional and will undoubt-
edly be modifi ed substantively as even regional units are 
studied in appropriate detail. Indeed, as this book was in 
the fi nal stages of production, Feijó and Langguth (2013) 
described Dasyprocta iacki from northeastern Brazil and 
reviewed the taxonomy of the red- rumped agoutis from 
south of the Amazon herein considered as D. leporina. 
Readers should examine Feijó and Langguth (2013) for the 
details of their arguments.

synonyms:
Mus: Linnaeus, 1758:58; part (description of leporinus, based 

on Lepus javensis of Catesby); not Mus Linnaeus.
Calva Gmelin, 1788:120; part; incorrect subsequent spell-

ing of Cavia Pallas [Calva written in text although 
Cavia is on page headers].

Cavia: Erxleben, 1777:353; part (listing of aguti and lepo-
rina); not Cavia Pallas.

Agouti: Daudin, 1802:166; part (description of cayanus); 
not Agouti Lacépède.

Dasyprocta Illiger, 1811:93; part; included species Cavia 
aguti (= Mus aguti Linnaeus) and Cavia acouschy [sic] 
Erxleben; type species Mus aguti Linnaeus, by subse-
quent designation (Thomas 1903d:464, who erected 
Myoprocta to contain Dasyprocta acouchy [Linnaeus]).

Platypyga Illiger, 1811:93; included in the synonymy of 
Dasyprocta; nomen nudum.

Cloromis F. Cuvier, 1812:290, plate 15, Fig. 10; no type 
species given.

Chloromys Rafi nesque, 1815:56; incorrect subsequent spell-
ing of Cloromis F. Cuvier.

Platipyga Desmarest, 1816:210; incorrect subsequent spell-
ing of Platypyga Illiger.

Chloromys G. Cuvier, 1817:214; incorrect subsequent spell-
ing of Cloromis F. Cuvier; included species Cavia acuti 
(= Mus aguti Linnaeus) and Cavia acuchi (= Myoprocta 
acouchy [Erxleben]).

Chloromys Lesson, 1827:300; inclusion of acuti (= Mus 
aguti Linnaeus) and cristatus; not Chloromys Schlosser, 
1884, a subgenus of Steneofi ber (see McKenna and Bell 
1997:197); year incorrectly given as 1927 in Woods and 
Kilpatrick (2005).

Cutia Liais, 1872:534; part; type species Mus aguti Lin-
naeus; nomen oblitum.

Mamdasyproctaus A. L. Herrera, 1899:29; unavailable 
name because it is based on zoological formulae (ICZN 
1987:318).
remarks :  Illiger (1811), when he erected Dasyprocta, 

included both Cavia aguti [= Mus aguti Linnaeus] and 
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and orange; midline of back usually darker than sides 
but of same color tone; feet brown, with hindfeet rela-
tively short (in comparison to skull length). . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Dasyprocta variegata

9′. Head, mid- back, and rump uniformly blackish with 
or without yellowish or reddish bands dominating the 
black tones; hindfoot relatively long (in comparison to 
length of skull)  . . . . . . . . . . . . . . .Dasyprocta guamara

Dasyprocta azarae Lichtenstein, 1823
Azara’s Agouti

synonyms:
Dasyprocta Azarae Lichtenstein, 1823:3; based on Felix 

d’Azara’s (1801:26) “l’acuti,” but type locality given as 
“E provincia San. Paulo [= São Paulo] Brasil.”

Chloromys Acuti: Rengger,1830:259; name combination.
Dasyprocta caudata Lund, 1840b:12 [1841c:287]; type lo-

cality “Rio das Velhas’s Floddal” (see Lund 1841c:292, 
294), Lagoa Santa, Minas Gerais, Brazil.

Cutia azarae: Liais, 1872:536; part; name combination.
Cutia azarae, var. brasiliensis Liais, 1872:536; part; no type 

locality mentioned; implied type locality Minas Gerais, 
Brazil.

[Cutia azarae] var. paraguayensis Liais, 1872:536; based 
on Felix d’Azara’s (1801:26) “à tort l’acuti”; therefore, 
the type locality is near Asunción, Paraguay.

Dasyprocta aurea Cope, 1889:138; type locality “Chapada” 
[= Chapada dos Guimarães], Mato Grosso, Brazil.

D[asyprocta]. rarea: Cope, 1989:139; typographical 
error.

Dasyprocta variegata yungarum Thomas, 1910d:505; type 
locality “Chimosi [= Chimasi], alt. 1700 m. Yungas, [La 
Paz,] Bolivia.”

Dasyprocta azarai Miranda- Ribeiro, 1914:45, table; name 
combination and incorrect subsequent spelling of az-
arae Lichtenstein.

Dasyprocta variegata urucuma J. A. Allen, 1915b:634; type 
locality “Urucum (near Curumbá [= Corumbá]) Matto 
Grosso [= Mato Grosso do Sul], Brazil.”

Dasyprocta felicia Thomas, 1917f:310; type locality “near 
Concepcion, [Concepción department,] Paraguay.”

Dasyprocta variegata boliviae Thomas, 1917f:312; type 
locality “Yacuiba, [Tarija,] southern Bolivia, on Argen-
tine boundary south of Caiza.”

Dasyprocta azarae catrinae Thomas, 1917f:311; type local-
ity “Santa Catharina, [Santa Catarina,] S. Brazil.”

Dasyprocta paraguayensis: Osgood, 1921:39; name com-
bination.

Dasyprocta azarae azarae: Ellerman, 1940:194; name com-
bination.

Dasyprocta azarae aurea: C. O. da C. Vieira, 1945:396; 
name combination.

KEY TO THE SOUTH AMERICAN SPECIES OF 
DASYPROCTA (BECAUSE OF EXTENSIVE GEOGRAPHIC 
VARIATION IN COLOR, SOME INDIVIDUALS MIGHT 
FAIL TO BE DISTINGUISHED BY THIS KEY; CONSULT 
BOTH THE DETAILED DESCRIPTIONS AND RANGE 
MAPS IN THE ACCOUNTS THAT FOLLOW):
1. Body size smallish, typically <3 kg in mass  . . . . . . . . . 2
1′. Body size larger, typically >3 kg in mass . . . . . . . . . . . 3
2. Overall color grayish with yellow to orange tones, hairs 

fi nely banded by fi ve to seven phaeomelanin alternating 
with an equal number of eumelanin bands; mid- back 
and rump darker than sides but of same tone . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Dasyprocta azarae

2′. Forequarters gray, rump and fl anks bright, pale orange; 
fl anks with few dark bands on hairs; distribution lim-
ited to eastern Amazonia south of the Rio Amazonas. .  
. . . . . . . . . . . . . . . . . . . . . . . . . .Dasyprocta croconota

3. Dorsal and lateral color a mixture of black and white, 
without reddish or yellow pigments  . . . . . . . . . . . . . . 4

3′. Dorsal and lateral color contains reddish or yellowish 
pigments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

4. Head, back, and rump uniformly blackish fl ecked with 
white tipped hairs; fore and hind limbs and feet black  .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Dasyprocta fuliginosa

4′. Head, back, and rump not blackish fl ecked with white 
tipped hairs; forelimbs and hindlimbs not black but 
forefeet and hindfeet either brown or black  . . . . . . . . 5

5. Head and back blackish fl ecked with yellow to rufous 
tipped hairs; long hairs overhanging rump entirely 
white basally, with black tips; feet blackish. . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . Dasyprocta kalinowskii

5′. Head, back, and rump uniform reddish brown or black-
ish with yellowish hairs; mid- body and rump with long, 
black; pale- tipped hairs overhanging rump; feet brown 
or blackish  . . . . . . . . . . . . . . . . . .Dasyprocta punctata

6. Rump orange to red with a wide black dorsal stripe from 
mid- back across rump to tail; fl anks of thighs orange. .  
. . . . . . . . . . . . . . . . . . . . . . . Dasyprocta prymnolopha

6′. No blackish dorsal stripe present over mid- back or 
rump; fl anks of thighs vary in color expression. . . . . . 7

7. Head and forequarters grizzled olivaceous; rump and 
fl anks orange; fore and hind limbs blackish  . . . . . . . . 8

7′. Head and upper back grizzled olivaceous, black fl ecked 
with reddish, yellowish, brownish, whitish; rump and 
fl anks not yellow- orange. . . . . . . . . . . . . . . . . . . . . . . 9

8. Broadly distributed from the Guianan region in the 
north to the south- central coast of Brazil, except for the 
northeastern region. . . . . . . . . . . . Dasyprocta leporina

8′. Restricted to the coastal margin of northeastern Brazil  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Dasyprocta iacki

9. Head, mid- back, and rump uniformly fi nely grizzled 
black and tawny yellow, brown and yellowish, or black 
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partment. Iack- Ximenes (1999) included another (MNRJ 
5618) of unspecifi ed locality from this same region in Bo-
livia. The type locality of D. variegata boliviae Thomas is 
on the Argentina border at the western edge of the Bolivian 
Chaco. The species also occurs in Kaa- Iya National Park, 
in the Bolivian Chaco (20°03′03′′S, 62°26′04′′W), based 
on photo documentation (E. Cuellar and A. Noss, pers. 
comm. of photos to L. H. Emmons). Because the Dasy-
procta of southern Bolivia and Paraguay all conform to 
D. azarae, we have provisionally grouped the neighbor-
ing populations in Argentina in this species; these samples 
have been assigned to D. punctata in previous synopses of 
Argentinian species (e.g., Barquez, Díaz, and Ojeda 2006; 
M. M. Díaz and Barquez 2007).

selected localit ies  (Map 387): ARGENTINA: 
Jujuy, Mesada de la Colmenas (Heinonen and Bosso 
1994), Villa Carolina (Thomas 1920a); Misiones, Parque 
Nacional Iguazú (Crespo 1982b); Salta, Aguaray (R. A. 
Ojeda and Mares 1989), Vado de Arrayazal, 20 km NW of 
Aguas Blancas (R. A. Ojeda and Mares 1989). BOLIVIA: 
Chuquisaca, Porvenir (S. Anderson 1997); La Paz, Chimosi 
[= Chimasi] (type locality of Dasyprocta variegata yun-
garum Thomas), Puente de Choculo (S. Anderson 1997); 
Santa Cruz, El Encanto, Cascades (LHE 781), Floripondio 
(S. Anderson 1997); Tarija, Yacuiba (type locality of Dasy-
procta variegata boliviae Thomas), Parque Nacional Noel 
Kempff Mercado, El Encanto (LHE 781). BRAZIL: Bahia, 
Fazenda Jatobá- Floryl (UNB 1560); Goiás, Pousso Alto 
[= Pircanjuba] (USNM 283473), Rio São Miguel (MNRJ 
2305); Mato Grosso, Chapada [= Chapada dos Gui-
marães] (USNM 113431), Jacaré, alto Rio Xingú (MNRJ 
11974), São Domingos (MZUSP 6986), São Luiz de Cáce-
res (MNRJ 5833), Tapirapoan (MNRJ 904); Mato Grosso 
do Sul, Urucum, near Corumbá (type locality of Dasy-
procta variegata urucuma J. A. Allen), Maracaju (MNRJ 
4612); Minas Gerais, Lagoa Santa, Rio das Velhas (type 
locality of Dasyprocta caudata Lund), Lassance (MNRJ 
2304); Paraná, Monte Alegre (MHNCI 485); Rio Grande 
do Sul, São Lorenço do Sul (MZUSP 249); Santa Catarina, 
Corupá (MSCJ [no number]); São Paulo, Cotia (MZUSP 
25531), Serra da Bocaina (MZUSP 25792). PARAGUAY: 
Caaguazú, Sommerfi eld Colony #11 (MNRJ 43170); Con-
cepción, near Concepción (type locality of Dasyprocta fe-
licia Thomas).

subspecies :  Thomas (1904a:241) remarked that 
he could fi nd little tangible difference between specimens 
collected at localities as wide ranging as the Chapada dos 
Guimarães in Mato Grosso state, Brazil, eastern Paraguay, 
or at the type locality of São Paulo, Brazil. He commented, 
however, on the extensive variation among individuals 
taken at any one of these localities. Cabrera (1961:587) 

[Dasyprocta azarae] azarae: C. O. da C. Vieira, 1945:425; 
name combination.

Dasyprocta azarae paraguayensis: Cabrera, 1961:587; name 
combination.

Dasyprocta punctata urucuma: Cabrera, 1961:590; name 
combination.
description:  One of smallest members of genus, 

head and body length 430– 575 mm, tail length 10– 35 mm, 
hindfoot length 100– 120 mm, ear length 25– 45 mm, and 
mass 2.4– 3.4 kg (Emmons and Feer 1997; Iack- Ximenes 
1999). Dorsal color overall gray washed with dull tawny 
yellow or olivaceous to bright orange, with hairs fi nely 
banded by multiple (5– 7) white, yellowish, or orange bands 
interspersed with similar number of blackish ones. In sun-
light, living individuals appear golden, often with black 
rump. Mid- body broadly washed with tawny yellow orange, 
rump hairs black contrasting with mid- body and sparsely 
speckled with white or pale orange (or gray, from frosted 
with white tips on hairs, and area around tail (as viewed 
from rear) often orange. Sides of head from nose to ear all, 
or partly, washed with orange or tawny; base of vibrissae 
pink and naked, with white patch around corner of mouth. 
Legs orange or tawny, extremities of feet have blackish 
“socks” that may extend up to heels and elbows or only 
to toes; posterior thighs and hind legs black. Under parts, 
fl anks, and anterior thighs bright to pale orange; inguinal 
region often white. Young with same color and color pattern 
as adults, but with shorter rump hairs. Animals from drier 
regions, particularly in Argentina, Paraguay, and southwest-
ern Brazil, tend to be mostly gray or olivaceous. Dasyprocta 
azarae easily distinguished from other species by overall ho-
mogeneous yellow- olivaceous color coupled with grayish to 
blackish hindquarters.

distribution:  Azara’s Agouti ranges throughout 
southwestern and south- central Brazil, from Mato Grosso 
and Goiás states in the north to the coast in Rio Grande 
do Sul and São Paulo states, Bolivia south of the Río Beni, 
eastern Paraguay, and northeastern Argentina, at elevations 
ranging from near sea level to 700 m. Iack- Ximenes (1999) 
included a specimen (INPA 99) from a locality within a 
patch of cerrado vegetation in Rondônia state, Brazil, an 
area that otherwise has only Dasyprocta fuliginosa. S. 
Anderson (1997) did not recognize more than one Boliv-
ian species (which he listed as D. punctata), but we provi-
sionally assign all Bolivian Dasyprocta from Chuquisaca, 
La Paz, Santa Cruz, and Tarija departments to D. azarae. 
The species probably ranges north as far as the Río Beni, 
but northern limits require verifi cation. L. H. Emmons 
(unpubl. data.) has both collected a specimen (from El 
Encanto, Santa Cruz; LHE 781) and obtained many pho-
tographs of D. azarae from the cerrado of Santa Cruz de-
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mal and, apparently unaware of Liais’ paraguayensis, pro-
posed Dasyprocta felicia for Azara’s animal. Subsequently, 
Osgood (1921:39) stated that paraguayensis Liais “al-
though provisionally and somewhat irregularly proposed, 
this name is clearly based on Azara’s ‘l’acuti.’ This species, 
therefore, should take the name paraguayensis and Dasy-
procta felicia Thomas becomes a synonym.” Tate (1935), 
in his taxonomic history of Dasyprocta, neither listed Li-
ais’s paraguayensis nor referred to Osgood’s 1921 paper 
discussing the topic. Ellerman (1940), however, agreed 
with Osgood and listed felicia Thomas as a synonym of 
paraguayensis Liais. Cabrera (1961) also considered felicia 
Thomas a synonym of paraguayensis Liais while listing the 
latter as a valid subspecies of D. azarae. The most recent 
published compilation of taxa in the genus, that of Woods 
and Kilpatrick (2005), simply regarded both paraguayensis 
Liais and felicia Thomas as synonyms of azarae Lichten-
stein. Iack- Ximenes (1999), in his unpublished review of 
Brazilian species, expressed the same view.

Lund (1840b [1841c]) described D. caudata from Lagoa 
Santa, Minas Gerais, Brazil, recognizing his new taxon by 
its larger size and longer tail than the Paraguayan agouti, 
which he called D. azarae. Thomas (1917f:310) believed 
that caudata was the same as Lichtenstein’s D. azarae from 
São Paulo, and Lund’s name has been listed as a synonym 
of this species by essentially all subsequent authors, regard-
less of varying views as to whether Lichtenstein’s azarae 
and Liais’s paraguayensis (including felicia Thomas as a 
synonym)  were the same or different forms.

Cope (1889:138) described Dasyprocta aurea based on 
a single, well- preserved skin entirely yellow- orange in color 
and supposedly collected at Chapada (= Chapada dos Gui-
marães), Mato Grosso by H. H. Smith. In comparisons to 
croconota Wagler, prymnolopha Wagler, and azarae Lich-
tenstein, Cope believed the relationship of his new species 
lay with D. azarae. J. A. Allen (1915b:633– 634), upon 
examining Cope’s type, suggested that the animal was 
a yellow albino, although “the long rump hairs indicate 
that aurea is not an albinism of D. azarae.” On the other 
hand, Thomas (1917f:311), based on apparently normal- 
colored specimens from Chapada in the British Museum, 
stated that aurea Cope was barely distinguishable subspe-
cifi cally from D. azarae. Two other specimens from Cha-
pada, collected by H. H. Smith in 1883 (USNM 113430– 
113431), are gray- frosted dorsally and on the rump, and 
slightly paler but otherwise similar to D. azarae from Mato 
Grosso (Caceres, USNM 390350) and Goiás (Pousso Alto 
[= Piracanjuba], USNM 283473). Most subsequent au-
thors (C. O. da C. Vieira 1945, 1951, 1953, 1955; Ca-
brera 1961; Woods 1993; Woods and Kilpatrick 2005) 
followed Thomas in listing aurea Cope as a synonym of 

listed three valid subspecies: the nominotypical form 
(with caudata Lund and aurea Cope as synonyms) from 
east- central Brazil in Minas Gerais, Sáo Paulo, Paraná, 
and Mato Grosso states; D. a. catrinae Thomas from the 
southwestern Brazilian states of Santa Catarina and Rio 
Grande do Sul; and D. a. paraguayensis Liais (with felicia 
Thomas a synonym) from eastern Paraguay and north-
eastern Argentina. S. Anderson (1997), while including all 
Bolivian Dasyprocta in his concept of D. punctata, listed 
two subspecies, boliviae Thomas and yungarum Thomas, 
both of which we assign herein to D. azarae. Iack- Ximenes 
(1999) regarded both aurea Cope and catrinae Thomas 
to be valid species (see Remarks). Given the number of 
available names but complete lack of any comprehensive 
review of character variation over the species range, it is 
premature to validate any of these taxa as recognizable 
geographic variants.

natural history:  Azara’s Agouti occurs in forest 
patches within savannas (fl oresta estacional semidecidual) 
and lowland Atlantic Forest (fl oresta ombrófi la densa). It 
is common in cerrado habitats in eastern Bolivia and cen-
tral Brazil, especially dense in groves of Attalea palms that 
invade burned deforested areas. It feeds on seeds of these 
(L. B. de Almeida and Galetti 2007) and other palms and is 
an important disperser of palm seeds (F. R. da R. Silva et al. 
2011). Individuals are active during daylight and cool tem-
peratures just after dawn and before nightfall. This agouti 
adapts to human disturbance, where it is fond of mangos, 
avocados, cashews, and other domestic crops (L. H. Em-
mons, pers. comm.). It was the most abundant medium- 
sized mammal recorded from camera- trap surveys in Rio 
Grande do Sul (Kasper et al. 2007), and the major prey 
item of bush dogs, Speothos venaticus, in Paraguay (Zu-
echer et al. 2005). Basic physiological pa ram e ters, such a 
basal metabolic rate, have been mea sured in captive popu-
lations (H. F. Brito et al. 2010). Known internal parasites 
include Trichostrongyloid nematodes (Pudicinae; Cassone 
and Durett- Desset 1991), ciliated protozoa (Amylophorus; 
C. Pereira and Almeida 1942), and the fl agellate protozoan, 
Trypanosoma cruzi ( J. C. Oliveira and Pattolli 1964). Ticks 
of the genus Amblyomma  were recovered from agoutis in-
habiting Parque Nacionaldas Emas in Goias state, Brazil 
(T. F. Martins et al. 2011).

remarks :  Felix d’Azara (1801) recorded “l’acouti” 
from near Asunción, Paraguay, and subsequently Lichten-
stein (1823:3) briefl y described Dasyprocta azarae, basing 
it on Azara’s animal, but curiously giving São Paulo, Brazil, 
as the locality. Liais (1872:536) described Cutia azarae var. 
paraguayensis, also based on Azara’s “l’acuti.” Thomas 
(1917f:310) argued that Lichtenstein’s azarae from São 
Paulo was a different species from Azara’s Paraguay ani-
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On both geographic and habitat grounds, we are inclined 
to associate urucuma J. A. Allen with D. azarae. However, 
Robert S. Voss (pers. comm.), who examined Allen’s holo-
type, noted that “all of these open- country agoutis [= D. 
azarae and D. variegata] look more or less the same,” a 
comment that only highlights the need for careful revision 
of existing specimens of both species. This need is exem-
plifi ed by Iack- Ximenes’s (1999) assignment of a specimen 
(INPA 99) from Jaciparaná in Rondônia state, Brazil, to 
D. azarae, a locality just a few kilometers south of Porto 
Velho from where Osgood (1916:209) assigned specimens 
to D. variegata.

Thomas (1917f:311) described Dasyprocta azarae ca-
trinae from an unspecifi ed locality in Santa Catarina state, 
Brazil, “a locality further south than any place from which 
a Dasyprocta has been recorded.” He regarded this animal 
to represent a new subspecies of D. azarae, distinguishing 
it from Lichtenstein’s “true” azarae from São Paulo by its 
paler and grayer general color, with the foreback and sides 
“scarcely tinged at all with yellow; the rump also yellow-
ish, not hoary grayas in the usual azarae.” Iack- Ximenes 
(1999:134) believed catrinae to be specifi cally distinct 
from D. azarae, distinguishing the single specimen he ex-
amined (MZUSP 1631, from Joinville, Santa Catarina) by 
the same color differences noted by Thomas. Other recent 
authors had followed Thomas and regarded catarinae 
either as a valid subspecies of D. azarae (Cabrera 1961) 
or placed the name in a list of synonyms of that species 
(Woods and Kilpatrick 2005). A specimen purportedly 
from Santa Catarina (USNM 19691) has long, bright red 
rump hairs annulated with black, and is indistinguishable 
from an agouti from Rio de Janeiro (USNM 283472), 
both identifi able as D. leporina, and unlike D. azarae. 
However, the USNM specimen was acquired in 1891 from 
a Berlin dealer (August Müller), so its provenance is ques-
tionable. Given that apparently only three specimens are 
available from Santa Catarina state (the holotype of catri-
nae in the British Museum and those in the MZUSP and 
USNM), only one with provenance, we take the conserva-
tive approach and list catrinae Thomas as a synonym of 
D. azarae Lichtenstein.

While we believe Woods and Kilpatrick (2005) appro-
priately included aurea Cope and catrinae Thomas as syn-
onyms of D. azarae, they also listed acuti F. Cuvier, 1812 
as a synonym. This must be an inadvertent error because 
Cuvier’s name is a misspelling of aguti Linnaeus, 1766, and 
is thus correctly placed in the synonymy of Dasyprocta 
leporina (see the account of that species).

Finally, Thomas (1917f:312) also described D. variegata 
boliviae, from Yacuiba, in Tarija department at the edge of 
the Bolivian Chaco. Because his description matches spec-
imens we have examined from Paraguay and both the 

azarae Lichtenstein. Moojen (1952b), Bishop (1974), and 
Iack- Ximenes (1999), however, each sided with J. A. Allen 
(1915b) in asserting that aurea was a valid species sepa-
rate from azarae. Iack- Ximenes (1999) questioned whether 
Chapada dos Guimarães was, in fact, the place where 
Smith obtained the specimen Cope described, in part be-
cause Smith’s travels took him widely through central and 
coastal Brazil and also because none of the many other 
agoutis from this area in collections exhibited the unique 
color characters of Cope’s animal. Iack- Ximenes further 
argued that the rarity of true sympatry among agoutis sup-
ported his belief that Cope’s type was collected elsewhere. 
He cited a second specimen (MNRJ 2286) that matched 
the characters of aurea but that, unfortunately, lacked as-
sociated provenance or other information. Smith’s locality 
may or not be questionable, but it is not possible at pres-
ent to refute either Allen’s suggestion that the animal is a 
yellow albino of a unique species or Thomas’s, and others, 
conclusion that aurea Cope simply represents a mutant D. 
azarae.

Thomas (1910d, 1920a) concept of Dasyprocta var-
iegata was rather expansive, and he described both yun-
garum from the Yungas of La Paz department, Bolivia, in 
1910 and later boliviae from Tarija department in 1917 
in this species. However, both D. azarae and D. variegata 
share some color characters, such as black or brown feet 
and fi nely annulated black and colored hairs, although 
these traits are geo graph i cally and individual variable and 
descriptions are ambiguous. S. Anderson (1997) recognized 
yungarum Thomas as one of two subspecies of agoutis in 
Bolivia, both of which he incorrectly assigned to D. punc-
tata. He erred, however, on two accounts: fi rst, by mapping 
yungarum to southern Bolivia (Santa Cruz, Chuquisaca, and 
Tarija departments) and, second, by listing its type locality 
of Chimosi (= Chimasi) in Cochabama rather than La Paz 
department. We have not seen the holotype of yungarum, 
but the description could fi t that of D. azarae as well as 
D. variegata. Because azarae- like agoutis extend to near the 
base of the Andes in the vicinity of the savannas of Ixiamas 
in La Paz department (photo documentation by R. Wallace, 
pers. comm. to L. H. Emmons), to the east of Chimasi but at 
lower elevation, we provisionally assign yunganus Thomas 
to D. azarae.

J. A. Allen (1915b) described Dasyprocta variegata 
urucuma based on single specimen collected by Leo E. 
Miller during the American Museum’s Roo se velt Brazilian 
expedition. He explicitly stated that urucuma belonged to 
the “D. variegata group” and needed no comparison to 
D. azarae ( J. A. Allen 1915b:634), but his reasoning was 
unstated, and his concept of variegata at the time included 
three species we recognize herein (D. punctata from north-
western South America, D. azarae, and true D. variegata). 
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D[asyprocta]. croconota: Wagner, 1844:44, Fig. 172b; name 
combination.

[Dasyprocta] croconota: E.- L. Trouessart, 1897:634; name 
combination.

Dasyprocta croconota croconota: J. A. Allen, 1916d:568; 
name combination.

Dasyprocta aguti maraxica Thomas, 1923a:341; type lo-
cality “Caldeirão, Marajó Island [= Ilha de Marajó],” 
Pará, Brazil.

[Dasyprocta] aguti maraxica: Tate, 1935:330; name com-
bination.

[Dasyprocta] a[guti]. mar[axica].: Krumbiegel, 1941:104, 
Fig. 8; name combination.

[Dasyprocta] crocon[ota].: Krumbiegel, 1941:104, Fig. 8; 
name combination.

Dasyprocta aguti croconota: Cabrera, 1961:586; name com-
bination.
description:  Another relatively small species, head 

and body length 465– 560 mm, tail length 10– 25 mm, hind-
foot length 105– 110 mm, ear length 40– 45 mm, and mass 
2.2– 2.8 kg. Distinguished from other species, particularly 
from D. leporina, by bright orange coloring over hind-
quarters and rump and general absence of black or brown 
pigment on hindquarters. Rump hairs orange to ruby red 
with strongly faded, or even whitish, basal portion; some 
specimens may have rump sprinkled with fl ecks of black, 
but not to degree that these affect general monochromatic 
orange coloring. Dorsal streak on mid- back well demar-
cated and body, other than rump, sprinkled with black to 
clear brown and yellow to reddish hairs.

distribution:  This species occurs in the eastern 
Amazon of Brazil from the lower Rio Tapajós to the left 
margin of the lower Rio Tocantins and on Ilha de Marajó 
and Ilha Mexiana at the mouth of the Rio Amazon. All 
known localities are between 0 and 200 m in elevation.

selected localit ies  (Map 388): BRAZIL: Pará, 
Cametá, west bank of Rio Tocantins (MZUSP 5363), Cur-
ralinho, Ilha de Marajó (MNRJ 4960), Fazenda Gavinha, 
Ilha de Marajó (MPEG 982), Foz do Rio Curuá (MZUSP 
5353), Ilha Mexiana (Krumbiegel 1941a), Monte Cristo, 
Rio Tapajós (MZUSP 3791), Rio Arapiuns, Santarém 
(MPEG 704), Rio Curuá- Tinga, affl uent of Rio Curuá- Una 
(MNRJ 11602), Santarém, Rio Tapajós (MZUSP 3790), 
Sítio Calandrinho, Rio Tocantins (MPEG 8871), Urucuri-
tuba, Rio Tapajós (MZUSP 2347).

subspecies :  We treat Dasyprocta croconota as mono-
typic, although Thomas (1923a) recognized specimens from 
Ilha de Marajó as a subspecies of D. aguti [= D. leporina 
herein]; see comment under Remarks.

natural history:  This species has apparently not 
been studied in the wild, as no data on ecol ogy, population 
biology, life history, or behavior have been published (at 

 Cerrado and Chaco of Bolivia, we assign boliviae Thomas 
to D. azarae. As noted  here, S. Anderson (1997) assigned 
all Bolivian agoutis to D. punctata, but probably all rec-
ords he listed from the dry forests of eastern Santa Cruz de-
partment are D. azarae, although a reexamination of each 
of these specimens is required to confi rm identifi cations 
(see Remarks for D. variegata). In general, the distinction 
between D. azarae and D. variegata is not absolute, and it 
will likely take an appropriate analysis using DNA meth-
odologies to determine whether these are, in fact, separate 
biological entities or whether variegata might simply be a 
northern extension of D. azarae.

Specimens from the northern Pantanal in Mato Grosso 
state, Brazil, have a karyotype with 2n = 64, FN = 122, one 
that differs in individual chromosome morphology from the 
complement of other species (A. L. G. Souza et al. 2007a).

Dasyprocta croconota Wagler, 1831
Orange Agouti

synonyms:
Dasyprocta croconota Wagler, 1831c:618; type locality 

“Brasilia ad fl umen Amazonum,” incorrectly restricted 
by J. A. Allen (1915b:628) to “the immediate vicinity 
of the mouth of the Rio Madeira”; emended by Iack- 
Ximenes (1999:142) to Santarém, Rio Tapajós, Pará, 
Brazil; see Remarks).

Map 387    Selected localities for Dasyprocta azarae (●). Contour line = 
2,000 m.
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Dasyprocta fuliginosa (see Remarks in the account of 
that species). Second, even Miller’s specimens of an obvi-
ous Red- rumped Agouti from Chalama are of question-
able provenance because, once again, only Black Agoutis 
are known from the middle Rio Madeira in the vicinity 
of Chalama today. Third, although C. O. da C. Vieira 
(1955) followed Allen’s opinion regarding the type local-
ity of croconota, the distribution of this species that he 
articulated was primarily that area between the lower Rio 
Tapajós and Rio Tocantins in Pará state, well to the east 
of the Rio Madeira. Finally, because Spix also traveled 
extensively along the lower Amazon between the Tapajós 
and Tocantins, Iack- Ximenes argued that a locality in this 
region from which a specimen of the same color character-
istics as the one Spix collected, and that Wagler described, 
should be chosen as the type locality. He suggested San-
tarém, on the lower Rio Tapajós, as most appropriate. We 
agree with this assessment, regard Allen’s restriction of 
croconota Wagler to the lower Rio Madeira as incorrect, 
and accept Iack- Ximenes’s emendation to Santarém, Rio 
Tapajós, Pará, Brazil, as a logical alternative.

Thomas (1923a) described Dasyprocta aguti maraxica 
from Caldeirão on Ilha de Marajó at the mouth of the 
Amazon, discriminating it from Wagler’s D. croconota 
with its “brownish fore- back and light centre of belly” 
while emphasizing the “more strongly tawny colour of the 
anterior half of the body” of maraxica as a characteristic 
more typical of D. aguti (p. 342). Krumbiegel (1941) iden-
tifi ed populations from Ilha Mexiana, on the north side 
of Ilha de Marajó as Dasyprocta aguti and Dasyprocta 

least under this species name). It inhabits lowland rainfor-
est, including second growth and forest edge, within the 
Floresta Ombrófi lo Densa vegetative cover type (Iack- 
Ximenes 1999).

remarks :  Dasyprocta croconota has usually been 
listed as a subspecies (E.- L. Trouessart 1880:192– 193; 
Cabrera 1961:586) or as a simple synonym (Woods and 
Kilpatrick 2005) of D. aguti [= D. leporina]. Thomas 
(1923a:342) believed that croconota “may be an Ama-
zon representative” of D. aguti [= D. leporina]. Moojen 
(1952b), however, regarded D. croconota as a species dis-
tinct from D. aguti, and Iack- Ximenes (1999) presented 
evidence of character differences between and broadly 
overlapping distributions of D. croconota and D. aguti 
south of the Rio Amazon in eastern Brazil. We follow 
Iack- Ximenes and recognize two species of red- rumped 
agoutis in east- central Brazil: D. croconota, characterized 
by its bright orange to red fl anks and rump and a range 
limited to Pará state, and D. leporina with yellow- orange 
hindquarters sprinkled with black and a range extending 
from the Guianan region through eastern Amazonia and 
the gallery forests of the Cerrado to the forested central 
coast of Brazil. Appropriate future molecular analyses will 
determine whether Iack- Ximenes’s hypothesis is correct, or 
whether specimens he allocated to D. croconota are only 
part of a color polymorphism present in populations from 
Pará state within a single species, D. leporina.

Wagler gave only “Brasilia ad fl umen Amazonum” as 
the locality for his croconota, which was based on a spec-
imen collected by Johann von Spix during his travels in 
Amazonia (see Hershkovitz 1987b:28, Fig. 5 for a map of 
Spix’s route). J. A. Allen (1915b:628– 629) stated “speci-
mens in the American Museum collected by Leo E. Miller 
(Roo se velt Brazilian Expedition) at Calama, on the lower 
Rio Madeira [actually upper Rio Madeira in northernmost 
Rondônia state; see Paynter and Traylor 1991], agree sat-
isfactorily with Wagler’s description,” with the footnoted 
comment “except that the incisors are not white.” Allen 
thus posited, because Spix had spent considerable time 
on the Amazon River between the Rio Madeira and Rio 
Negro, ascending the lower parts of both, that “it seems 
not unreasonable to indicate the immediate vicinity of the 
mouth of the Rio Madeira as the type locality of Dasy-
procta croconota.” Most subsequent authors (e.g., Tate 
1935; Ellerman 1940; Moojen 1952b; C. O. da C. Vieira 
1955; Cabrera 1961) followed Allen’s argument. Iack- 
Ximenes (1999:149– 152), however, questioned Allen’s 
supposition on multiple grounds. First, only Black Agou-
tis are known from the lower Rio Madeira and adjacent 
areas of Amazonia, near where Wagner’s (1842c) holo-
type of Dasyprocta nigricans had originated, and where 
Allen himself had restricted the type locality of Wagler’s Map 388    Selected localities for Dasyprocta croconota (●).
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hair, with long white tips, similar to condition characteris-
tic of D. punctata isthmica, perhaps indicating taxonomic 
distinctiveness or hybridization with contiguous popula-
tions of D. punctata.

Readily separable from Dasyprocta leporina, which 
ranges to immediate east, by overall dark coloring, espe-
cially black hindquarters, sprinkled with white or pale 
yellow; from Dasyprocta azarae to southeast, which pos-
sesses hairs with multiple, alternating reddish- yellow and 
blackish- brown bands, producing golden- hued forequar-
ters and midbody, rather than uniform black hairs with 
pale tips, and is much smaller; and differs from D. var-
iegata and D. azarae, which replaces it from central Peru 
south to Argentina, by larger size and overall black color 
rather than grizzled black with yellow, brown and yellow, 
or black and orange overall appearance.

distribution:  Black Agoutis occur almost exclu-
sively in the western Amazon Basin of Brazil west of the 
Rio Negro and Rio Madeira, in southern Venezuela, south-
eastern Colombia, eastern Ec ua dor, and eastern Peru north 
of Junín department. However, Ojasti’s (1972) assignment 
of apurensis Delacour from Apure state, Venezuela, to D. 
fuliginosa extends the species’ distribution into the western 
tributaries of the Río Orinoco (see map in O. J. Linares 
1998). A specimen in the USNM (443450) from Apure is 
dark brown with white annulations on hairs rather than 
black, resembling animals from Zulia that are cata loged as 
D. punctata but is also quite like some D. fuliginosa from 
Amazonas. Its smaller size (head and body 522 mm) and 
browner hue cause us to provisionally retain it under D. 
punctata, but with some doubts. Elevational range extends 
to 1,000 m on the eastern fl ank of the Andes.

selected localit ies  (Map 389): BRAZIL: Acre, 
Seringal do Oriente, Rio Juruá (MPEG 835); Amazonas, 
Borba, Rio Madeira (type locality for Dasyprocta fuligi-
nosa Wagler and Dasyprocta nigricans Wagner), km 62 on 
BR 319 (INPA 94), Cucuy [= Cucuí], Rio Negro (Wagner 
1842c), Codajeas (MPEG 8913), João Pessôa [= Eirunepé], 
Rio Juruá (MNRJ 5987); Mato Grosso, Aripuanan [= Ar-
ipuanã] (MNRJ 2307), Porto do Braço das Lontras, Rio 
Comemoração Floriano, alto Rio Jamarí (MNRJ 2292); 
Rondônia, Alvorada d’Oeste, km 87 on BR 429 (MPEG 
19708), UHE Samuel, Rio Jamarí (MPEG 22576). CO-
LOMBIA: Meta, Restrepo (AMNH 136304), San Juan 
de Arama, Plaza Bonita (FMNH 87891); Putumayo, Río 
Mecaya (FMNH 70785). EC UA DOR: Chimborazo, Pal-
latanga (Tomes 1860a); Orellana, San José de Payamino 
(MVZ 170936); Zamora- Chinchipe, Zamora (type locality 
of Dasyprocta variegata zamorae J. A. Allen). PERU: Ama-
zonas, vicinity of Huampani, Río Cenepa (MVZ 155205), 
Chachapoyas (Thomas 1927a); Loreto, Balsapuerto (Os-
good 1914b), Iquitos (Thomas 1928c), near Río Curaray 

rubrata, both now synonyms of D. leporina. However, 
based on his examination of specimens from these islands 
in Brazilian collections, Iack- Ximenes (1999) placed ma-
raxica Thomas in the synonymy of croconota Wagler and 
regarded Krumbiegel’s specimens from Ilha Mexiana to be 
D. croconota as well.

The karyotype of D. croconota is apparently unknown.

Dasyprocta fuliginosa Wagler, 1832
Black Agouti

synonyms:
D[asyprocta]. fuliginosa Wagler, 1832:1220; type locality 

“habitat in Brasilia versus fl umen Amazonum”; restricted 
by J. A. Allen (1915b:626) to “Villa de Borba,” Rio Ma-
deira, Amazonas, Brazil.

Dasyprocta nigra Gray, 1842:264; type locality “South 
America.”

Dasyprocta nigricans Wagner, 1842c:362; type locality 
“Von Borba, am Madeiro und vom Rio Negro ober-
half des Cocuy,” based on specimens collected by Jo-
hann Natterer in part at Villa de Borba, on the lower 
Rio Madeira, with which Wagner (1842c:362, 1844:48) 
compared Wagler’s type and considered it identical with 
Natterer’s specimens.

Dasyprocta pallida Water house, 1848:389; nomen nudum 
(see Husson 1978:468).

Dasyprocta variegata zamorae J. A. Allen, 1915b:627; 
type locality “Zamora (altitude 2000 feet), [Zamora- 
Chinchipe], Ec ua dor.”

Dasyprocta fuliginosa fuliginosa: J. A. Allen, 1916d:568; 
name combination.

Dasyprocta fuliginosa mesatia Cabrera, 1917:53; type lo-
cality “Tarapoto, en el bajo Napo, Ec ua dor,” about 2°S 
latitude, Oriente, Ec ua dor.

Dasyprocta apurensis Delacour, 1922:198; type locality “San 
Fernando- de- Apure,” Apure, Venezuela.

Dasyprocta fuliginosa apurensis: Ojasti, 1972:184; name 
combination.

D[asyprocta]. fuliginosa nigricans: Ojasti, 1972:188; name 
combination.
description:  Among largest of agoutis, with head 

and body length 540– 760 mm, tail length 20– 40 mm, 
hindfoot length 120– 145 mm, ear length 35– 50 mm, and 
mass 3.5– 6 kg. Distinguished by entirely black upper parts, 
fi nely grizzled with white (individual hairs are black with 
short, white tips). Hairs over rump black, sometimes with 
inconspicuous white tips, and usually do not overhang the 
rump as distinct fringe; nape with slight crest of longer, 
black hairs; tail black, as are feet; throat white or strongly 
grizzled white; venter dark brown and more or less grizzled 
with white, often with belly midline white. Animals from 
Venezuela (Amazonas state) with long, overhanging rump 
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lation rate was 2.5 follicles, and litter sizes  were 2.1 per 
pregnancy. Reproductive potential in this area is believed 
adequate to sustain density despite intense hunting pres-
sure of the local indigenous people (Mayor et al. 2011). 
Goff and Brennan (1978) described ectoparasitic mites 
(family Trombiculidae), and both Durette- Desset et al. 
(2006) and A. Q. Gonçalves et al. (2006) have identifi ed 
internal nematode (Trichostrongylina and Helminthoxys) 
and cestode (Raillietina) parasites in animals they attri-
bute to this species.

remarks :  The type locality of Wagler’s fuliginosa was 
not explicitly specifi ed in the original publication. The type 
specimen is another one of those that had been obtained 
by Johann von Spix during his travels along the central 
and lower Rio Amazon in the early 1800s (see Hershkovitz 
1987b:28, Fig. 5). Wagner (1842c:362; see also 1844:48) 
described Dasyprocta nigricans based on specimens col-
lected by Johann Natterer, also from the central Amazon of 
Brazil, stating that Spix’s type had come from the same re-
gion as his nigricans, for which he gave the type locality as 
Villa de Borba, on the lower Rio Madeira. Wagner (1842c, 
1844) compared Wagler’s type and considered it identical 
with Natterer’s specimens, but he chose not to use Wagler’s 
earlier name. Because fuliginosa and nigricans are the same 
taxon, and because both are based on specimens collected 
in the same general region, J. A. Allen (1915b:626) re-
stricted the type locality of Wagler’s fuliginosa to Borba, 
lower Rio Madeira, the same locality as that of Wagner’s 
nigricans.

Iack- Ximenes (1999) argued that the Black Agouti 
should properly bear the name Dasyprocta cristata (É. 
Geoffroy St.- Hilaire, 1803), a concept he also extended to 
include Tschudi’s Dasyprocta variegata, or the Brown 
Agouti, as envisioned by Emmons and Feer (1990, 1997) 
and herein. His reasoning was based primarily on the 
supposition that the specimen examined by Geoffroy St.- 
Hilaire was one of those collected by the Brazilian natu-
ralist Alexandre Rodrigues Ferreira but subsequently 
stolen from the Museu Real d’Ajuda in Lisbon by Napo-
leon’s army during its invasion of Portugal in 1808, and 
then sent to the Muséum National d’Histoire Naturelle in 
Paris. Because Ferreira collected through central Amazo-
nia, Iack- Ximenes (1999:68) corrected the type locality of 
cristata from “découvert a la Guyane hollandaise” [= Su-
rinam], as originally given, to Igarapé Grande on the Rio 
Juruá, Amazonas, Brazil. Although É. Geoffory St.- Hilaire 
as well as A.- G. Desmarest did base descriptions of some 
South American mammals on the purloined Ferreira col-
lection (e.g., Mesomys hispidus, see that account and Or-
lando et al. 2003; see also Hershkovitz 1987b), Geoffory 
St.- Hilaire’s cristata cannot be one of those as he named 
the taxon fi ve years before Napoleon’s army plundered 

(Lönnberg 1921); Ucayali, 59 km SW of Pucallpa (USNM 
499236). VENEZUELA: Amazonas, Belén, Río Cunucu-
numa, 56 km NNW of Esmeralda (Handley 1976), Boca 
Mavaca, 84 km SSE of Esmeralda (Handley 1976), Cerro 
Yapacana (USNM 256432); Apure, Hato El Frío, 30 km W 
of El Samán (Ojasti 1972), San Fernando de Apure (type 
locality of Dasyprocta fuliginosa apurensis Delacour).

subspecies :  Some authors (e.g., Cabrera 1961; 
Ojasti 1972) have recognized multiple subspecies within 
D. fuliginosa, but we allocate some of those names to other 
species (e.g., candelensis J. A. Allen and colombiana Bangs, 
both synonyms of D. punctata). J. A. Allen (1915b) noted 
the strong similarity of the large, black D. colombiana 
from Santa Marta, to those he called D. variegata (re-
garded herein as D. punctata) and to D. fuliginosa, while 
Ojasti (1972) remarked that Venezuelan specimens that he 
referred to D. f. fuliginosa exceeded the size of those from 
the type locality in Brazil, and could be separated as a valid 
subspecies, to which he applied the name D. f. nigricans. 
However, Wagler’s fuliginosa and Wagner’s nigricans both 
share the same type locality (Borba on the Rio Madeira). 
Thus, should appropriate geographic analyses eventually 
conclude that the southern Venezuela samples deserve rec-
ognition, another name must be coined. Ojasti also noted 
that apurensis Delacour, a name that had been ignored 
by previous workers, was applicable to samples of D. fu-
liginosa from Apure state in Venezuela. These populations 
share the same chromatic pattern as typical D. fuliginosa 
but are much smaller in all dimensions. Although the color 
and color pattern of D. fuliginosa do vary geo graph i cally, 
the lack of any review of this variation prevents one from 
delineating to any realistic degree appropriate geographic 
units that might be formally recognized, much less decid-
ing on which, if any, available name might apply.

natural history:  Little is known about the popu-
lation biology, behavior, or natural history of this species. 
Gorchov et al. (2004) documented D. fuliginosa, along 
with the acouchys (probably Myoprocta pratti), as a ma-
jor disperser of the seeds of Hymenaea courbaril (Faba-
ceae) in logged rainforest in eastern Peru. Similarly, Tuck 
Haugaasen et al. (2012) found Black Agoutis to be both 
major predators and dispersers of Brazil nut (Bertholle-
tia excelsa [Lecythidaceae]) seeds on the lower Rio Purus 
in central Amazonian Brazil. Munari et al. (2011), using 
both line transects and camera traps, determined that 
Black Agoutis  were primarily diurnal, a characteristic of 
other agouti species where studied, and present in both 
várzea and terra fi rme forests along the Rio Juruá in west-
ern Amazonian Brazil. Reproduction and pregnancy was 
homogenously distributed in every month of the year in 
the Peruvian Amazon, with the same pregnancy rate in 
both wet and dry seasons (Mayor et al. 2011). Mean ovu-
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lowlands [Emmons 2005]). We have not examined any of 
these specimens.

The karyotype of D. fuliginosa is 2n = 64, FM = 122 
( J. F. S. Lima and Langguth 1998; R. S. L. Ramos et al. 
2003).

Dasyprocta guamara Ojasti, 1972
Guamara Agouti

synonym:
Dasyprocta guamara Ojasti, 1972:176; type locality “Caño 

Araguabisi, Territorio Delta Amacuro, Venezuela.”
description:  Medium- sized agouti, equivalent in 

total length (513– 604 mm) to some of larger species in ge-
nus but with smaller mass, 3– 4.4 kg. Remarkable charac-
teristic are proportionally elongated hindfeet, which aver-
age about 130% of greatest skull length in comparison, 
for example, to <115% among geo graph i cally proximate 
samples of D. leporina. Dorsal coloration brown to black 
fi nely mixed with ochraceous and without any chromatic 
separation between rump and rest of dorsal surface. Skull 
notable for its relatively wide and short proportions (con-
dylobasilar length <2 times zygomatic width), conical con-
tour of zygomatic arches when viewed from above, and 
well- developed lateral crests on jugal.

distribution:  Dasyprocta guamara is known only 
from two localities in the Orinoco delta of northeastern 
Venezuela.

Lisbon. For further details regarding cristata É. Geoffory 
St.- Hilaire, see Remarks in the account for D. leporina.

Cabrera (1961) listed nigra Gray (1842) as a synonym 
of D. fuliginosa Wagler, but Woods and Kilpatrick (2005) 
ignored Gray’s name. Despite Gray’s (p. 264) unhelpful 
type locality of “South America,” the description he gave 
(“black, grizzled with white; shoulder and haunches blacker; 
legs black”) associates nigra with Wagler’s fuliginosa (but 
see Remarks under D. kalinowskii).

Contrary to Cabrera (1961), who regarded zamorae 
J. A. Allen, 1915, as a valid subspecies of Dasyprocta 
punctata, or Woods and Kilpatrick (2005), who followed 
Cabrera but simply included Allen’s name as a synonym of 
D. punctata, we regard zamorae J. A. Allen a synonym of 
D. fuliginosa Wagler. Our belief is based on the hypoth-
esis that the agoutis on both sides of the northern Andes 
(e.g., punctata on the western and fuliginosa on the eastern 
versant) represent separate species, despite similarities that 
some samples may share in color and color pattern. Allen’s 
description (p. 627) highlighted a reddish (“deep ochra-
ceous tawny”) overall tone of zamorae rather than the 
blackish tones typical of fuliginosa, although he did note 
the rump hairs had rather long, white tips, a characteris-
tic of some specimens of fuliginosa. He believed, however, 
that zamorae was closely related to chocoensis (which Al-
len described in the same paper from the Chocó of western 
Colombia) and colombiana Bangs (from the Santa Marta 
region, both of which are now regarded as representatives 
of D. punctata (see their account).

Husson’s (1978:466– 468) inclusion of D. fuliginosa in 
the fauna of Surinam is based on a single specimen labeled 
as from that country but without additional details as to 
locality, collector, or even date of collection (see Voss et al. 
2001). Husson assigned the specimen to this species, and 
not to the widespread and common agouti of the coun-
try, D. leporina, because of its dark blackish brown dor-
sal surface and the lack of even a trace of rufous on the 
rump. Whether this specimen (RMNH 23963) is a mutant, 
or local color variant of D. leporina, or something truly 
different, without additional specimens from anywhere in 
the Guianan region of unquestionable provenance, we do 
not include Surinam within the currently understood geo-
graphic range of D. fuliginosa.

The specimens that Tomes (1860a:216) referred to 
Dasyprocta caudata Lund from Pallatanga, Ec ua dor, are 
listed  here as D. fuliginosa, but those that Lönnberg (1921) 
called D. fuliginosa from Gualea (on the western slope of 
the Andes in Pichincha department), Ec ua dor, are either 
best attributed to D. punctata or the locality may be er-
roneous (as is the case for Lönnberg’s specimen of Pattono-
mys occasius [Thomas 1921f], also said to have come from 
Gualea, although this species is restricted to the Amazon 

Map 389    Selected localities for Dasyprocta fuliginosa (●). Contour line = 
2,000 m.
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to ears; chin, circumbucal, and intermandibular regions 
with white hairs; ventral region of neck yellow with basal 
white bands; ears average 43 mm in length, covered with 
sparse hairs; innerside of pinna with yellow- orange hairs 
with brown base; hairs on back of body gradually in-
crease in length caudally; general color of body agouti, 
mid- dorsal region with wide but subtle stripe of darker 
brown speckled with orange that becomes gradually paler 
on the sides; general color of rump dark brown speckled 
with orange; sides orange; venter with yellow patch in 
thoracic region that narrows caudally, becoming grayish 
agouti over belly; limbs brown speckled with orange on 
outer side and yellow on inner side; forefeet and hindfeet 
covered dorsally with short brown hairs speckled with 
orange.

distribution:  Dasyprocta iacki is known for cer-
tain from only the littoral zone in Paraíaba and Pernam-
buco states, Brazil. As noted by Fejió and Langguth (2013), 
however, this is probably the same species as that identifi ed 
by Iack- Ximenes (1999) as Dasyprocta aguti from south 
of the lower Rio Amazonas between the Madeira and To-
cantins rivers (and different from D. leporina, which Iack- 
Ximenes restricted to the red- rumped agoutis from the left 
bank of the lower Rio Amazonas north to the Guianan re-
gion; see account for Dasyprocta leporina, particularly the 
Remarks section).

selected localit ies  (Map 391): BRAZIL: 
Paraíba, Reserva Biológica Guaribas, Mamanguape (type 

selected localit ies  (Map 390): VENEZUELA: 
Delta Amacuro, Canõ Araguabisi (type locality of Dasy-
procta guamara Ojasti), Caño Guiniquina (Ojasti 1972).

subspecies :  Dasyprocta guamara is monotypic.
natural history:  Little is known of the natural 

history and ecol ogy of this species. It inhabits the dense 
and marshy forests of the Orinoco delta, habitat that is 
always wet and partly inundated during high tide. Ojasti 
(1972) conjectured that the exceptionally elongated feet 
facilitate locomotion through the muddy substrate. Indi-
viduals seek refuge in hollow trunks of fallen trees. This 
is one of the most abundant mammals in the region and 
forms an important protein source for local peoples. Two 
of fi ve adult females collected in the month of November 
 were pregnant, each with two embryos.

remarks :  The karyotype of D. guamara is unknown.

Dasyprocta iacki Feijó and Langguth, 2013
Iack’s Red- rumped Agouti

synonym:
Dasyprocta iacki Feijó and Langguth, 2013:112 [En glish ver-

sion], 115 [Porguguese version]; type locality “Biological 
Reserve Guaribas (60°[sic, should be 6°] 44′S, 35°9′W), 
municipality of Mamanguape, state of Paraíba, Brazil.”
description:  Medium- sized species (head and body 

479 mm); dorsal part of head brown speckled with yellow- 
orange; cheeks more yellowish in color than crown; mys-
tacial vibrissae long and black, some reading posteriorly 

Map 390    Selected localities for Dasyprocta guamara (●).

Map 391    Selected localities for Dasyprocta iacki ( ) and Dasyprocta leporina 
(●). Contour line = 2,000 m.
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remarks :  In keeping with most previous authors (e.g., 
Cabrera 1961; Pacheco 2002; Woods and Kilpatrick 2005; 
Pacheco et al. 2009), we list Dasyprocta kalinowskii as a 
species distinct from the neighboring D. variegata, which 
occurs at lower elevations in the eastern Andes and lowlands 
throughout southern Peru. Emmons and Feer (1990, 1997) 
made no mention of this species, although their mapped 
range of D. variegata encompassed the limited range of D. 
kalinowskii. Eisenberg and Redford (1999) also regarded D. 
kalinowskii as a species, but noted that its status was uncer-
tain and that careful comparisons to both D. variegata and 
D. fuliginosa  were warranted. Gray (1842:264) described D. 
nigra as “black, grisled with white; shoulder and haunches 
blacker; legs black; throat gray; belly rather grayer; hair of 
the back elongated, fl attened, white at the base. Hab. South 
America.” This description is suspiciously like D. kalin-
owskii, but Thomas did not mention Gray’s earlier species, 
although Alston (1876) placed nigra in synonymy with D. 
fuliginosa, and redescribed it as with “rump hoary, the very 
long and soft hairs beige broadly tipped and often ringed 
at the base with white.” Specimens of D. fuliginosa do not 
usually have rump hairs annulated with white to the base, 
although a specimen from Venezuela (USNM 388224) has 
very narrow white bands alternating with brown along the 
entire length of its rump hairs.

Thomas (1897e:219), in his description of D. kalin-
owskii, stated “this handsome Aguti may be readily distin-
guished from any species hitherto described by the peculiar 

locality of Dasyprocta iacki Feijó and Langguth); Pernam-
buco, Mata de Dois Irmáos (Feijó and Langguth 2013).

subspecies :  Dasyprocta iacki is monotypic.
natural history:  No information on ecol ogy is 

available; the two known localities are within the Atlantic 
Forest domain.

remarks :  Feijó and Langguth (2013) suggested that 
D. iacki would likely apply to other red- rumped agoutis 
from the right (south) bank of the Rio Amazonas south 
to the Rio São Franciaco, should they be recognized as a 
separate species, as posited by Iack- Ximenes (1999); see 
account for D. leporina.

Specimens referred to D. aguti by J. F. S. Lima and 
Langguth (1998) with 2n = 64, FN = 122 or 124 represent 
this species (see Feijó and Langguth 2013:114).

Dasyprocta kalinowskii Thomas, 1897
Kalinowski’s Agouti

synonym:
Dasyprocta Kalinowskii Thomas, 1897e:219; type locality 

“Idma, Valley of Santa Ana, Cuzco, Peru. Alt. 4600 feet.”
description:  Thomas (1897e:219) wrote that this 

species was of large size, giving head and body length of 
holotype as 630 mm, hindfoot length as 125 mm, and tail 
length about 24 mm. Upper parts of body colored with 
hairs banded in black and yellowish rufous, with elongated 
hairs overhanging rump uniquely white with black tips. 
Area at base of tail black and abruptly defi ned from elon-
gated and white rump hairs. Under parts yellowish, grizzled 
with brown, and feet blackish. White rump hairs tipped 
black readily distinguish this species from D. fuliginosa, 
with its all black rump and hairs tipped in white, as well 
as from D. variegata, which occurs lower on same slopes 
in southern Peru, and which is colored grizzled black and 
tawny yellow, brown and yellowish, or black and orange. 
Black feet of D. kalinowskii also differ from the brown feet 
and legs of D. variegata.

distribution:  Dasyprocta kalinowskii is an en-
demic species of southern Peru known only from the eastern 
slopes of the Andes in the Urubamba and Marcapata drain-
ages, at an elevational range between 1,000 and 2,000 m.

selected localit ies  (Map 392): PERU: Cusco, 
Aymaibanba [= Amaybamba], Urubamba Valley (MCZ 
58244), Hacienda Cadena, Río Marcapata (FMNH 78664), 
Idma, Santa Ana Valley (type locality of Dasyprocta kalin-
owskii Thomas).

subspecies :  Dasyprocta kalinowskii is monotypic.
natural history:  No information is available on 

local ecol ogy, behavior, or life history traits of this species. 
The species occupies upper tropical forest (yungas ecore-
gion; Brack- Egg 1986; Pacheco et al. 2009) on the steep 
slopes of the eastern Andes.

Map 392    Selected localities for Dasyprocta kalinowskii (●). Contour line = 
2,000 m.
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Dasyprocta cristata: Desmarest, 1822:358; name combina-
tion.

Dasyprocta aguti: Lichtenstein, 1823:5; name combination.
[Dasyprocta] Agouti: Minding, 1829:91; name combi-

nation, and incorrect subsequent spelling of aguti Lin-
naeus, 1766.

D[asyprocta]. agouti: Water house, 1848:388; name combi-
nation; part; lapsus calami of aguti Linnaeus.

Dasyprocta leporina: Water house, 1848:391; fi rst use of 
current name combination.

Cutia cristata: Liais, 1872:536; name combination; “dé-
couvert a la Guyane hollandaise,” with reference to 
É. Geoffroy St.- Hilaire’s Cavia cristata, which Liais 
stated was the same as “l’Akouchy” [= Cavia acouchy 
Erxleben].

Cutia azarae var. brasiliensis Liais, 1872:536; part; type 
locality “Minas- Geraes [= Minas Gerais], Brazil”; 
based on “l’Agouti de Buffon & Marcgraaf.”

Dasyprocta rubrata Thomas, 1898f:273; type locality “Sa-
vanna Grande, Trinidad.”

Dasyprocta rubrata fl avescens Thomas, 1898f:274; type 
locality “Caripé [= Caripe], Cumana [= Cumaná], [Mona-
gas,] Venezuela.”

Dasyprocta lucifer Thomas, 1903b:491; type locality 
“Caicara, River Orinoco,” Bolívar, Venezuela.

Dasyprocta lucifer cayennae Thomas, 1903b:492; type lo-
cality “Approuague, Cayenne,” French Guiana.

Dasyprocta croconota lucifer: J. A. Allen, 1915b:629; name 
combination.

Dasyprocta cayennae: Thomas, 1917e:259; name combi-
nation.

D[asyprocta]. a[guti]. fl avescens: Thomas, 1917e:259; name 
combination.

Dasyprocta aguti lunaris Thomas, 1917e:259; type locality 
“Moon Mountains, Southern British Guiana [Guyana], 
about 1°N., 59°W” [presumed by Voss (1991a:8) to be 
synonymous with the Serra da Lua, about 60 mi SE Boa 
Vista, Roraima, Brazil, labeled as the “Kai- Irite” moun-
tains on older maps].

D[asyprocta]. a[guti]. aguti: Thomas, 1923a:342; name 
combination.

[Dasyprocta] cayanus: Tate, 1935:330; name combination, 
and incorrect gender concordance.

[Dasyprocta]. aguti aguti: Tate, 1935:330; name combi-
nation.

[Dasyprocta]. lucifer lucifer: Tate, 1935:330; name com-
bination.

[Dasyprocta] rubrata rubrata: Tate, 1935:330; name com-
bination.

[Dasyprocta] fl avescens: Tate, 1939:183; name combination.
Dasyprocta aguti aguti: Ellerman, 1940:193; name combi-

nation.

coloration of its long rump- hairs, which, white with black 
tips, are quite unlike those of any other species.” This color 
pattern of the rump hairs is opposite that typical for D. var-
iegata, as Thomas himself noted (1910d:506) when he re-
marked that Peruvian specimens had yellowish light tips and 
that Tschudi, in his description of variegata, had noted that 
the tips  were whitish.

The karyotype of D. kalinowskii is unknown.

Dasyprocta leporina (Linnaeus, 1758)
Red- rumped Agouti

synonyms:
[Mus] leporinus Linnaeus, 1758:80; based on Lepus javen-

sis of Catesby (1754:18, plate 18); type locality fi xed 
by neotype selection to “forest near the boarding- school 
Peninika, near the confl uence of the Peninika Creek and 
the upper Commewijnw River,” Commewijnw District, 
Surinam (Husson 1978:457, 463).

[Mus] aguti Linnaeus, 1766:80; type locality “Brasilia, Su-
rinamo, Guiania”; based on “Aguti vel acuti Brasilen-
sibus” of Marcgraf (1648:224); restricted to Brazil by 
Thomas (1898f:272) and given incorrectly as “Pernam-
buco” by Cabrera (1961).

Cavia aguti: Erxleben, 1777:353; name combination.
Cavia leporina: Erxleben, 1777:355; name combination.
[Cavia] bicolor Boddaert, 1784:103; type locality “Habitat 

in Americae meridionalis Calidiora,” listed as equivalent 
to leporinus Linnaeus.

Calva Aguti: Gmelin, 1788:121; name combination.
Cavia Agouti Brongniart, 1792:115; name combination and 

incorrect subsequent spelling of aguti Linnaeus.
C[avia]. aguti leporina: Kerr, 1792:217; name combination.
C[avia]. aguti cunicularis Kerr, 1792:217; part; type local-

ity “Brasil, Giana, Cayenne e Índias Ocidentalis.”
Agouti Cayanus Daudin, 1802:166; type locality “Cayenne,” 

French Guiana.
Cavia cristata É. Geoffroy St.- Hilaire, 1803:cata log; type 

locality “Patrie. Surinam.
[Dasyprocta] aguti: Illiger, 1811:93; name combination.
Dasyprocta acuti Illiger, 1815:114; name combination and 

incorrect subsequent spelling of aguti Linnaeus, 1766.
[Dasyprocta] S. acuty Oken, 1816:823; [S. = Savia?]; incor-

rect subsequent spelling of aguti Linnaeus.
Chloromys acuti G. Cuvier, 1817:214; name combination 

and incorrect subsequent spelling of aguti Linnaeus, 1766.
[Dasyprocta aguti] leporina B: Olfers, 1818:214; part; name 

combination.
D[asyprocta]. aguti: Olfers, 1818:214; part; name combi-

nation.
Dasyprocta acuti Desmarest, 1822:357; part; name com-

bination and incorrect subsequent spelling of aguti Lin-
naeus, 1766.
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Lake Maracaibo) to French Guiana and Brazil north of the 
Amazon and east of the Rio Negro, then south of the Ama-
zon east of the Rio Madeira to central coastal Brazil.

selected localit ies  (Map 391): BRAZIL: 
Amapá, Macapá (MPEG 589), Vila Velha do Cassioporé 
(MPEG 6608); Amazonas, Fortaleza, Paraná do Urariá 
(MZUSP 25519), Manaus (MNRJ 43131), right bank Rio 
Uatumã, 5 km S mouth of Rio Pitinga (INPA 629); Bahia, 
Ilha de Madre de Deus (MZUSP 3827), Itambé (MNRJ 
43140); Espirítu Santo, Linhares (MNRJ 43139); Goiás, 
Fazenda Formiga (MZUSP 3944); Minas Gerais, Fazenda 
Jaguara (MNRJ 43138), 104 km N of Lagoa Santa (MNRJ 
13521), Viçosa (MNRJ 1369); Pará, Agrovila União, 18 km 
S and 19 km W of Altamira, Rio Tocantins (MPEG 20160), 
Gorotire, Rio Xingu (MZUSP 25515), Ilha Tocantins, Rio 
Tocantins (MPEG 12310), Km 19, Transamazônica Pará- 
Itaitube, Jacareacange, Rio Tapajós (MPEG 8480), Mari-
ussú (MNRJ 11981), Serra do Cachinbo (MNRJ 43137); 
Rio de Janeiro, Caxias (MNRJ 7310); Roraima, Colô-
nia do Apiaú, margen direita do Igarapé Serrinha, Rio 
Mucajaí (MPEG 21880), Taperinha [= Lago do Cobra, 
Caracaraí] (MPEG 22375); São Paulo, Ariri, Cananéia 
(MHNCI 3021), Fazenda Banaura, left bank Rio Branco 
(Iack- Ximenes 1999), São Sebastião (MZUSP 6783); To-
cantins, Araguatins (MZUSP 25533). FRENCH GUIANA: 
Cayenne (type locality of Agouti cayanus Daudin). GUY-
ANA: Demerara- Mahaica, Demerara (Thomas 1917e). 
SURINAM: Commewijnw, Peninika boarding school (type 
localities of Mus leporinus Linnaeus and Mus aguti Lin-
naeus). TRINIDAD AND TOBAGO: Trinidad, Savanna 
Grande (type locality of Dasyprocta rubrata Thomas). 
VENEZUELA: Amazonas, 32 km S of Puerto Ayacucho 
(Handley 1976), San Juan, Río Manapiare, 163 km ESE of 
Puerto Ayacucho (Handley 1976); Bolívar, 43 to 45 km NE 
of Icabarú (Handley 1976), Caicara, Río Orinoco (type lo-
cality of Dasyprocta lucifer Thomas), El Manaco, 56 to 
59 km SE of El Dorado (Handley 1976); Carabobo, San 
Esteban ( J. A. Allen 1911); Falcón, near Mirimire (Handley 
1976); Lara, Antoátequi, W of Guarico ( J. A. Allen 1911); 
Monagas, Caripe, Cumaná (Dasyprocta rubrata fl avescens 
Thomas); Zulia, El Panorama, Río Aurare (Osgood 1912).

subspecies :  There is considerable geographic varia-
tion in color over the back and fl anks of D. leporina, and 
multiple subspecies have been recognized in limited geo-
graphic parts of the species range. For example, Cabrera 
(1961) and Ojasti (1972) each recognized several subspe-
cies, and O. J. Linares (1998) mapped the ranges of two 
subspecies in Venezuela (cayana Daudin to the south of the 
Río Orinoco, at elevations ranging between 10 and 860 m, 
and fl avescens Thomas from north of the Río Orinoco 
in the Cordillera Central, Cordillera Oriental, east side 
of Lago de Maracaibo, and throughout the llanos, at an 

Dasyprocta cayanus: Simpson, 1941:7; name combination, 
and incorrect gender concordance.

D[asyprocta]. aguti aguti: Krumbiegel, 1941:98; part; 
name combination.

Dasyprocta lunaris: Krumbiegel, 1941:101; name combi-
nation.

[Dasyprocta aguti] aguti: Moojen, 1952b:115; name com-
bination.

Dasyprocta agutti C. O. da C. Vieira, 1953:158; incorrect 
subsequent spelling of aguti Linnaeus, 1766.

Dasyprocta leporina leporina: Husson, 1978:373; name 
combination.

Dasyprocta a[guti]. aguti: Tribe, Leher, Doglio, Rebello, 
Mello, and Guimaráes, 1985:296; name combination.

Dasyprocta leporina aguti: Hershkovitz, 1987b:37; name 
combination.

[Dasyprocta leporina] (aguti): Corbet and Hill, 1991:202; 
name combination.
description:  One of more variable species in body 

size although typically in moderate to large size range for 
genus; head and body length 470– 650 mm, tail length 
10– 30 mm, hindfoot length 118– 148 mm, ear length 40– 
50 mm, and mass 2.1– 5.9 kg (Emmons and Feer 1997; 
Iack- Ximenes 1999). Color variable geo graph i cally but 
generally characterized by fi nely grizzled olivaceous head 
and forequarters; rump dark red to yellowish- orange, cov-
ered by long, straight hairs, which overhang rump in fringe, 
usually paler yellow or orange at base (color visible when 
hairs are erect). Individual rump hairs with yellow- orange 
bands, beginning with base and ending at tips, alternat-
ing with two to fi ve brown or black bands. Top of head, 
neck, and mid- back between shoulders sometimes blackish 
or with crest of longer, pure blackish hairs. Vibrissae stiff, 
black, and reach to base of ear. Chin naked. Ears short, 
rounded, and mostly naked. Eyes large. Tail tiny, incon-
spicuous, and naked stub. Both forefeet and hindfeet dark 
brown. Under parts grizzled brownish orange or orange 
with white midline. Individuals range in color from dull 
brown- olivaceous to bright orange- olivaceous forequar-
ters; specimens from Trinidad and Tobago smaller than 
mainland representatives of species and generally colored 
dark brown. Populations north of Rio Amazonas larger 
in size and have narrower skull (Iack- Ximenes 1999). Dis-
tinguished from D. croconota by bright orange rump and 
fl anks of latter, from D. fuliginosa by yellowish- red instead 
of black rump, from D. prymnolopha by lacking black 
mid- dorsal stripe over rump, and from D. azarae by larger 
size and brownish overall color with red to yellow- orange 
rump contrasting with tawny gray washed with orange 
tones of latter.

distribution:  Dasyprocta leporina occurs through-
out the Guianan region, from northern Venezuela (east of 
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Dubost et al. 2005). Neonates are precocial, well furred, 
and with eyes open at birth (Henry 1994).

Considerable research has been directed to the role this 
species plays in the removal, dispersal, and survival of the 
seeds of many rainforest trees (Forget 1990; Forget and 
Cuiljpers 2008), particularly those large- seeded species 
(Galetti et al. 2010), including important cash crops such 
as Brazil nuts (Peres and Baider 1997; Scoles and Gribel 
2012) and palms (Pires and Galetti 2012). Seed dispersal is 
over short distances, given the average size of home ranges 
(3 to 8.5 ha in eastern Brazil; Silvius and Fagoso 2003, 
Jorge and Peres 2005). Henry (1999), Dubost and Henry 
(2006), and Silvius and Fragoso (2003) documented the 
importance of frugivory, including both pulp and seeds, in 
a diet that was broadened with the use of other plant parts 
(e.g., cotyledons, leaves, fl owers) and even animal materials 
under varying rainfall and fruit production seasonal sched-
ules. Henry (1997) detailed the interplay between diet and 
seasonal reproduction in French Guiana, also including the 
seasonal use of invertebrates by pregnant females. Ghilardi 
and Alho (1991) described seasonal dietary trends in east-
ern Amazonian Brazil. Individuals scatter hoard seeds that 
they later retrieve and consume ( Jorge and Howe 2009) 
and also the pilfered caches of others (P. R. Guimarães 
et al. 2005). They avoid plant species whose seeds accu-
mulate toxic secondary compounds, such as quinolizidine 
alkaloids (P. R. Guimarães et al. 2003).

A wide range of endoparasites may infect individual 
agoutis, including nematodes (Cameron and Reesal 1951; 
Hugot 1986; A. Q. Gonçalves et al. 2006), apicomplex-
ans of the genus Eimeria (Lainson et al. 2007), tapeworms 
(Cameron and Reesal 1951; Zimmerman et al. 2009), and 
round worms (Cameron and Reesal 1951). This species is 
also an important reservoir for Trypanosoma cruzi, the 
parasitic euglenoid trypanosome associated with Chagas 
disease (Deane 1967; R. D. Ribeiro and Barretto 1977).

remarks :  The technical name applied to the Red- 
rumped Agouti has varied among authors for more than 
a century, with Mus aguti Linnaeus (1766) initially almost 
universally applied (Tate 1935; Ellerman 1940; Cabrera 
1961; Handley 1976; Corbet and Hill 1980) but Mus 
leporinus Linnaeus (1758) used in more recent synopses 
(Woods 1993; Woods and Kilpatrick 2005). Part of the 
variance in name application has been taxonomic (the 
number of species recognized) and part as been nomencla-
tural (the correct name applied to those species recognized, 
and why). What follows is a temporal summary of the ma-
jor players in this debate.

Thomas (1898f:272– 273) believed that the red- and 
yellow- rumped agoutis of the Guianas and Brazil (presum-
ably including that portion of Brazil south of the Amazon 
River), while superfi cially similar,  were different from one 

elevation range from 10 to 1,450 m). We agree, however, 
with Voss et al. (2001:142), who argued “the necessity for 
a trinomial classifi cation remains to be convincingly estab-
lished by a comprehensive study of geographic variation.” 
These authors also noted (p. 142) that “for future revision-
ary work, a large series of specimens collected by H. A. Be-
atty in the Wilhelmina Mountains of Surinam . . .  provides 
a useful sample of individual variation from a single local 
population of this nomenclaturally important species.”

natural history:  Dasyprocta leporina has been 
studied extensively, mostly in the Guianan region but also 
in parts of both eastern Amazonian and Atlantic forests of 
Brazil. In French Guiana (e.g., Dubost 1988), the species 
can occur in all available vegetation types but primarily 
in open forest, usually distant from both water and dense 
vegetation. Density may vary with forest type, with greater 
numbers in fragmented patches than in continuous for-
est ( Jorge 2008). The basic social unit of this agouti is the 
family, comprising a breeding pair with their young of the 
year. Subadult and juvenile males are either solitary or may 
group into small units of two to three individuals. Each 
group occupies areas about 200 m in diameter with groups 
separated from one another by 50 m or less, although 
there is intergroup territorial defense. This distributional 
pattern is clumped, as a result of the aggregation of indi-
vidual home ranges. Home range, or site, fi delity is nearly 
permanent over time. Individuals frequently use well- 
worn trails and often travel in pairs or as the entire fam-
ily group. Consistent with the longevity of family groups 
and a clumped distribution, several separate mitochondrial 
maternal lineages may overlap within an area, even over 
relatively small geographic regions such as French Guiana 
(van Vurren et al. 2004).

Both diurnal and nocturnal resting places are used by 
single individuals, with the number varying by individual 
not by sex or age (Dubost 1988). As is characteristic of 
all others in the genus, this species is primarily diurnal but 
with a bimodal activity pattern concentrated in the early 
morning and late eve ning when a second phase of foraging 
occurs (Norris et al. 2010), with foraging activity varying 
in response to available resources and temperature ( Jorge 
and Peres 2005). Foraging time depends upon forest age 
and tree structure, both of which affect resource availabil-
ity. Adult sex ratio is skewed in favor of females because of 
high juvenile male mortality. Females typically reproduce 
once per year, and while births may occur year- round most 
are concentrated in the dry season (Henry 1994). In French 
Guianan forests, pregnancy peaks between November and 
April, beginning with the early rainy season and coinciden-
tal with an increase in the number of fruiting trees (Dubost 
et al. 2005). The gestation period is 110– 112 days, and lit-
ter size ranges from one to three (Weir 1971b; Henry 1997; 



Suborder Hystricomorpha: Family Dasyproctidae 751

panded into Middle America after the closure of the Pana-
manian isthmus but did not identify the geographic scope of 
his concept. Eisenberg (1989) did use Dasyprocta leporina 
to apply to the Guianan agouti, basing his decision on Hus-
son (1978). Later (in Eisenberg and Redford 1999), he ex-
tended his concept of Dasyprocta leporina to include Brazil 
on both sides of the lower Amazon ranging south to the At-
lantic coast, and specifi cally mentioned that his D. leporina 
included D. agouti [sic]. Emmons and Feer (1990, 1997) 
continued in the same vein, mapping a single species of red- 
rumped agouti from the Guianas south to coastal Brazil, 
but used the name D. agouti [sic] rather than D. leporina, 
commenting only that “some recent works use the species 
name D. leporina” (Emmons and Feer 1997:226). Iack- 
Ximenes (1999) followed Thomas (1898f) and regarded 
red- and yellow- rumped agoutis in the Guianan region as a 
species distinct from those in Brazil south of the Amazon. 
He applied Dasyprocta leporina (Linnaeus) to the former 
and Dasyprocta aguti (Linnaeus) to the latter. He also ar-
gued that samples south of the Rio São Francisco in south-
ern Brazil  were distinct from those north of that river to the 
right (= south) bank of the lower Amazon.

We follow Eisenberg (1989), Emmons and Feer (1990, 
1997), Eisenberg and Redford 1999), and Voss et al. (2001) 
and recognize a single, broadly distributed species of red- 
rumped agouti, Dasyprocta leporina. Should future analy-
ses of morphological and molecular characters support 
Iack- Ximenes’s (1999) hypothesis that this single species 
is actually divisible into three, one north of the Rio Ama-
zonas and two south of that river and divided by the Rio 
São Francisco, the name D. aguti (Linnaeus) can no longer 
apply to either, as argued by Thomas (1898f) and used by 
Iack- Ximenes (1999). Voss et al. (2001) selected as neotype 
of Linnaeus’s Mus aguti the same specimen that Husson 
(1978) had selected as neotype of Mus leporinus Linneaus, 
thus unequivocally making Mus aguti a ju nior subjective 
synonym of Mus leporinus with both having the same type 
locality in Surinam (see Voss et al. 2001:143– 144 for de-
tails). Feijó and Langguth (2013) suggested that their newly 
described D. iacki might apply to those samples distributed 
between the right (= south) bank of the lower Rio Amazo-
nas and the left (= north) bank of the Rio São Francisco, 
and it is also conceivable that Wagler’s earlier croconota 
might apply, as Iack- Ximenex’s (1999) separation of this 
taxon as a species has yet to be tested (see Remarks under 
D. croconota). There is no currently available name for the 
red- rumped agouti distributed between the Rio São Fran-
cisco and the Atlantic coast of Brazil should those samples 
eventually be recognized as specifi cally distinct.

The name Agouti cayanus is usually credited to Lacé-
pède, 1802 (e.g., Tate 1935; Cabrera 1961; Woods and 
Kilpatrick 2005), but, as noted by Sherborn (1899:409 and 

another. Hence, he argued that fi xing Linnaeus’s “Mus 
aguti” to either of these geographic groups was diffi cult 
because, while Linnaeus had included Surinam and Guiana 
along with Brazil in the locality of his Mus aguti (Linnaeus 
1766:80, geographic range given as “Brasilia, Surinamo, 
Guiania”), he had based his name on the description 
provided by Marcgraf (1648) of a Brazilian animal, spe-
cifi cally that part of Brazil where Marcgraf’s geo graph i cal 
work was centered. Consequently, Thomas (p. 272) as-
signed Mus aguti Linnaeus to “the true Brazilian species” 
(i.e., the red- and yellow- rumped form that occurs south 
of the Amazon River). Thomas (p. 273) then proposed the 
name Dasyprocta rubrata to represent the red- and yellow- 
rumped agoutis inhabiting Trinidad and the Guianas.

Husson (1978:462– 463) reviewed the nomenclatural 
history of the Guianan agouti and, contrary to Thomas 
(1898f), stated that Dasyprocta aguti (Linnaeus, 1766) 
has been generally used for that species. He noted, how-
ever, that Mus leporinus Linnaeus, 1758 (based on the de-
scription and color plate of “Lepus javensis” of Catesby 
[1754:18, plate 18]), was older and thus had priority. Hus-
son also noted that, although some authors had accepted 
this synonymy, others had not because Linnaeus had stated 
that Catesby’s animal had originated from “Java and Su-
matra.” However, Pennant (1781:366) had recognized that 
this geographic provenance was in error and remarked 
that the “Javan Cavy” inhabited “Surinam and the hotter 
parts of South America, where it is a common food.” Shaw 
(1801:26) also stated that Catesby’s animal was a “native 
of Surinam, and other parts of South America. It is alto-
gether an American animal . . .  notwithstanding its com-
mon title of the Java Hare.” He correctly regarded Mus 
leporinus as an agouti and treated it as a variety of Mus 
aguti. Gray (1843b:124) incorrectly identifi ed Mus lepo-
rinus as an acouchy (now Myoprocta acouchi [Erxleben, 
1777]). Water house (1848:391– 392, footnote 1) corrected 
Gray’s error, but, although he agreed that Mus leporinus 
was undoubtedly an agouti, he did not use the name for 
any species in the genus Dasyprocta. Thomas (1911d:146) 
and Tate (1935:329, 331) had also assigned Mus leporinus 
to Dasyprocta, but while neither of these authors believed 
the species to be identifi able, Tate did suggest that it might 
be referable to one of the Central American agoutis. Fi-
nally, Husson (1978) argued that Surinam was the prob-
able origin of Catesby’s animal, and, to stabilize nomen-
clature, he selected a neotype from that country (RMNH 
20752) for Mus leporinus Linnaeus, as Catesby’s specimen 
was no longer extant. This action thus made Dasyprocta 
leporinus (Linnaeus) the oldest available name for the Gui-
anan red- and yellow- rumped species.

Hershkovitz (1969:23) used the name Dasyprocta lepo-
rina in discussing South American mammals that had ex-
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thighs, with top of rump covered by contrasting wedge of 
long, completely black hairs that are often pale yellow at 
base and may be visible when rump hairs are erect. Crown 
of head blackish, and neck with crest of longer, black hairs. 
Both forefeet and hindfeet dark brown. Under parts pale 
orange sprinkled with white hairs down midline. Young 
share same color and color pattern as adults but are gener-
ally duller overall. Combination of black stripe from mid-
back over rump and sharply demarcated rusty- red upper 
thighs make this species one of more recognizable in genus.

distribution:  This species is limited to northeast-
ern Brazil from eastern Pará state south of the Rio Amazo-
nas along the coast to Alagoas and Bahia states, and inland 
into Minas Gerais and Tocantins states. The elevational 
range is from sea level to 900 m (Iack- Ximenes 1999).

selected localit ies  (Map 393): BRAZIL: Ala-
goas, Fazenda Canoas (MZUSP 7371); Bahia, Fazenda 
Jatobá- Floryl (UNB 1599), Lamarão (Thomas 1917e), São 
Marcelo, upper Rio Prêto (type locality of Dasyprocta ni-
griclunis Osgood); Ceará, Sítio Camará, Milarges (MNRJ 
43146), Sítio Piraguara, São Benedito (MNRJ 43144); 
Maranhão, Fazenda Pé de Coco, Estreito (MPEG 22683), 
Ilha de São Luis do Maranhão (MZUSP 7984), Palmeiral, 
Cantanhede (MPEG 23175), Pedra Chata, Rio Gurupi, 
Carutapera (MPEG 10947); Minas Gerais, Mocambinho, 
Manga (MNRJ 29059); Pará, Paraná do Sumaúma, mouth 
of Rio Tocantins (MZUSP 25516), Vila Brabo, right bank 
of Rio Tocantins (MPEG 11874), Vista Alegre, Praia do 
Rio Camará (MPEG 10202); Pernambuco, Recife (MNRH 
7637); Tocantins, Cana Brava (MZUSP 3963).

subspecies :  As currently understood, D. prymnolo-
pha is monotypic, although the inclusion of nigriclunis Os-
good within this species may signal a regional color variant 
in the southwestern portion of the range worthy of recog-
nition (see Remarks).

natural history:  This species can be found within 
a wide diversity of phytogeographic assemblages in eastern 
Brazil, from Floresta Ombrófi la Densa to Savana and Sa-
vana Estépica. It is the only agouti of the Caatinga biome. 
As with other species in the genus, D. prymnolopha is a 
seed predator and plays a central role in the dispersal and 
survival of rainforest trees (Melo and Tabarelli 2003). No 
other aspects of the natural history of this species have been 
published based on fi eld studies of natural populations, 
but components of the reproductive biology are known 
from captive animals. For example, D. A. Guimarães et al. 
(1997) documented a 30- day estrus period and an average 
gestation length of 104 days, D. A. Guimarães et al. (2009) 
reported on the importance of the presence of a male to 
stimulate the onset of puberty in females, and D. A. Gui-
marães et al. (2011) described sterol concentrations during 
the estrous cycle.

1924b:1154; see also Husson 1978:483), F. M. Daudin is 
the author of those species names that fi rst appeared in the 
1802 (Didot) edition of Lacépède’s Tableau des divisions.

The status of Cavia cristata É. Geoffroy St.- Hilaire, 
1803, with its type locality given as “Surinam,” is uncer-
tain. Tate (1935:331) listed it questionably in his “Dark 
gray agouti” group; Ellerman (1940), Cabrera (1961), and 
Husson (1978) each regarded cristata as a species dis-
tinct from the widespread D. leporina in the Guianan 
region, although Husson (p. 466) acknowledged its “un-
certain status.” Hershkovitz (1972:329), minimizing the 
value of color differences alone in such variable organ-
isms as agoutis, regarded those variants as belonging to a 
single species. Voss et al. (2001:142) suggested, because 
neither the holotype nor a second specimen in the Leiden 
Museum mentioned by Husson (1978)  were “accompa-
nied by names of collectors, dates of collection, or any 
additional geographic information,” that “we assume 
that these old and poorly documented Surinamse rec ords 
are erroneous.” Iack- Ximenes (1999) argued that Cavia 
cristata É. Geoffroy St.- Hilaire was the correct name for 
the Black Agouti, to which herein we refer as D. fuligi-
nosa (see that account). Because of the uncertainty in the 
provenance of Geoffroy St.- Hilaire’s cristata (Voss et al. 
2001) and the inability, at present, to document levels 
of both within and among population variation, even 
within the limited region of the Guianas, we provision-
ally list cristata É. Geoffroy St.- Hilaire as a synonym of 
D. leporina.

Fredga (1966), Hsu and Benirschke (1968a) and R. S. L. 
Ramos et al. (2003) described the karyotype of D. leporina 
(as D. aguti) with 2n = 64, FN = 122 or 124.

Dasyprocta prymnolopha Wagler, 1831
Black- rumped Agouti

synonyms:
Dasyprocta prymnolopha Wagler, 1831c:619; type locality 

“Habitat in Guiana,” but corrected to “foz do Amazo-
nas, Pará, Brazil” by Goeldi and Hagmann (1904:73) 
and further restricted to “Belém, Pará, Brazil” by Iack- 
Ximenes (1999).

Dasyprocta croconota prymnolopha: J. A. Allen, 1915b: 
629; name combination.

Dasyprocta nigriclunis Osgood, 1915:192; type locality 
“São Marcello [= São Marcelo], upper Rio Preto, Bahia, 
Brazil.”
description:  Another relatively small species, head 

and body length 450– 525 mm, tail length 18– 30 mm, hind-
foot length 95– 115 mm, and ear length 36– 43 mm. Em-
mons and Feer (1990, 1997) characterized general color 
and color pattern as yellow- orange grizzled with black 
foreparts that become red- orange from midback over outer 
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to poor record keeping by the dealer. A similar occurrence 
may have involved Wagler’s type, as traders, both then and 
now, travel up the coast from Brazil to the Guianas.

The karyotype of D. prymnolopha is 2n = 64, FN = 122 
( J. F. S. Lima and Langguth 1998; R. S. L. Ramos et al. 2003).

Dasyprocta punctata Gray, 1842
Central American Agouti

synonyms  (South American only; see Hall 1981 for 
names applied to Mexican and Central American forms):
Dasyprocta punctata Gray, 1842:264: type locality “South 

America,” restricted to Realejo, Nicaragua by Goodwin 
(1946:417).

Dasyprocta colombiana Bangs, 1898a:163; type locality 
“Santa Marta, Colombia.”

Dasyprocta variegata colombiana: Osgood, 1910:28; name 
combination.

Dasyprocta fuliginosa candelensis J. A. Allen, 1915b:625; 
type locality “La Candela (altitude 6500 feet), Huila, 
Colombia.”

Dasyprocta variegata chocoensis J. A. Allen, 1915b:627; 
type locality “Los Cisneros (altitude 600 feet), Chocó 
district, Colombia.”

Dasyprocta fuliginosa colombiana: J. A. Allen, 1916b:205; 
name combination.

Dasyprocta pandora Thomas, 1917f:313; type locality 
“Gorgona Island, off west coast of Colombia.”

Dasyprocta punctata colombiana: Cabrera, 1961:589; name 
combination.

remarks :  Dasyprocta prymnolopha has been rather 
uniformly regarded as a valid species of agouti through-
out the past century (E.- L. Trouessart 1904; Tate 1935; 
Moojen 1952b; Cabrera 1961; Emmons and Feer 1990, 
1997; Woods 1993; Woods and Kilpatrick 2005), although 
Ojasti (1972) suggested that its status was uncertain. J. A. 
Allen (1915b:628– 629) applied prymnolopha Wagler to the 
red- rumped agoutis of the Guianan region, based on the er-
rant locality “Guianas” given by Wagler (1831c) in his de-
scription, listing prymnolopha as the Guianan subspecies of 
the red or orange- rumped agoutis, to which he applied the 
name D. croconota (see Remarks for that species). Thomas 
(1917e:260– 261) corrected Allen’s use of both croconota 
Wagler and prymnolopha Wagler for the red- rumped agou-
tis because prymnolopha was so easily distinguished from 
all other agoutis by its distinctly black rump.

Osgood (1915), in his description of D. nigriclunis, be-
lieved it to be distinct from but with a general relationship 
to D. prymnolopha. Both forms  were acknowledged to have 
the characteristic black nape and rump, but Osgood dif-
ferentiated his new species by the banded (grizzled) rather 
than monochromatic (clear) orange hairs on the thighs and 
sides of the rump. Thomas (1917e:259), however, doubted 
whether nigriclunis Osgood was separable from prymnolo-
pha, citing variability among specimens from Bahia in the 
grizzled versus clear color of the thighs and rump sides in 
support of his argument. These opinions  were followed by 
virtually all subsequent authors (Cabrera 1961; Emmons 
and Feer 1990, 1997; Woods 1993; Woods and Kilpatrick 
2005). Iack- Ximenes (1999), however, regarded nigriclunis 
a valid species closer in relationship to D. fuliginosa, with 
its range limited to southern Tocantins and northern Bahia 
states.

The type locality of “Guianas” given by Wagler (1831c) 
is clearly in error, as noted by Goeldi and Hagmann 
(1904:73), who believed the type must have been collected 
near the mouth of the Amazon River in Pará state, Brazil 
(see also Voss et al. 2001:142). J. A. Allen (1915b:629), 
in accepting Wagler’s “Guiana” locality, suggested that 
“it would be necessary to designate a defi nite type local-
ity . . .  , which may or may not have come from Cayenne.” 
Thomas (1917e:260), however, agreed with Goeldi and 
Hagmann’s assessment, as have all subsequent authors 
(Cabrera 1961; Woods 1993; Woods and Kilpatrick 2005). 
Iack- Ximenes (1999:182) proposed to restrict the type lo-
cality of D. prymnolopha Wagler to Belém, Pará state, Bra-
zil. A specimen of prymnolopha in the USNM (no. 19645) 
has as its locality “Guyana.” It was acquired in 1891 from 
the dealer E. Gerrard Jr. in a mixed lot including speci-
mens from Rio Grande do Sul (Brazil), Argentina, Costa 
Rica, Ec ua dor, Medellín (Colombia), and British Guiana 
(Guyana). The clearly erroneous locality can be attributed 

Map 393    Selected localities for Dasyprocta prymnolopha (●). Contour line = 
2,000 m.
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Thomas), Río Mechengue (FMNH 86764); Chocó, Baudo 
( J. A. Allen 1912), Unguia (FMNH 69553); Cordoba, 
Catival, upper Río San Jorge (FMNH 68913); Huila, La 
Candela (type locality of Dasyprocta fuliginosa candelensis 
J. A. Allen), Río Aguas Claras, Río Suaza (FMNH 70794); 
Magdalena, Santa Marta (type locality of Dasyprocta co-
lombiana Bangs); Nariño, Guayacana (FMNH 89512); 
Tolima, Quebrada Aico between Coyaima and Chaparral 
(MVZ 104956); Valle de Cauca, Los Cisneros (type local-
ity of Dasyprocta variegata chocoensis J. A. Allen). EC-
UA DOR: Bolívar, San José, 12 mi SW of Huigra (MVZ 
184026); Esmeraldas, Rosa Zarate, near Río Quininde 
(FMNH 44326); Guayas, Naranjo [= Naranjito] ( J. A. 
Allen 1915b); Pichincha, Gualea (Lönnberg 1921). VEN-
EZUELA: Apure, Nuitla, Selvas de San Camilo, 29 km 
SSW of Santo Domingo (USNM 443450); Táchira, Orope 
(Osgood 1910); Zulia, El Rosario, 45 to 51 km WNW of 
Encontrados (Handley 1976), Río Limón (FMNH 18767).

subspecies :  Hall (1981) recognized 11 subspecies 
in Central America and Cabrera (1961) eight for South 
America, although only three of these (colombiana Bangs, 
chocoensis J. A. Allen, and pandora Thomas) are in-
cluded herein in the synonymy of D. punctata. Cabrera 
(1961:587) regarded candelensis J. A. Allen to be a valid 
subspecies of D. fuliginosa rather than of D. punctata, as 
we do herein. Agoutis from the type locality in Nicaragua 
are uniform reddish in color, with short, undifferentiated 
rump hairs banded throughout their length. The earli-
est name for the form with long, pale- tipped rump hairs 
is D. isthmica Alston, 1876, from Colón in Panama. The 
reddish forms in coastal Ec ua dor and Colombia seem to 
resemble isthmica, with variations in color (e.g., chocoen-
sis J. A. Allen) whereas those extending east into central 
and northern Colombia and northwestern Venezuela are 
darker, brown or blackish, but also with long, pale- tipped 
rump hairs (e.g., colombiana Bangs, 1898; dariensis Gold-
man, 1913). J. A. Allen (1915b) discussed these forms at 
length. See Remarks for D. variegata.

Pending an adequate review of geographic trends in 
color and cranial characters, it is premature to validate 
any of forms as subspecies, although the regional differ-
ences in color may well argue for such. If so, Bang’s name 
colombiana would apply to the form along the Ca rib be an 
coast, with zuliae Ojasti either a synonym or a localized 
valid taxon in the Sierra de Perijá and adjacent areas of 
northwestern Venezuela (but see comment by Ojasti in 
the addendum to his 1972 paper). Allen’s candelensis 
would be the earliest name applicable to a Pacifi c coast 
animal (by page priority over chocoensis J. A. Allen), un-
less isthmica Alston, 1876, proves applicable to the agou-
tis of the Chocó. We regard the remainder of the South 
American forms listed by Cabrera (1961) as subspecies 

Dasyprocta punctata chocoensis: Cabrera, 1961:589; name 
combination.

Dasyprocta punctata pandora: Cabrera, 1961:590; name 
combination.

Dasyprocta punctata zuliae Ojasti, 1972:190; type locality 
“Matera Cusare, Cuenca del río Negro en la sierra de 
Perijá, Edo. Zulia, Venezuela.”
description:  Somewhat intermediate in size relative 

to small species, such as D. azarae, and larger ones, such 
as D. fuliginosa, head and body length 480– 600 mm, tail 
length 20– 55 mm, hindfoot length 120– 156 mm, ear length 
36– 37 mm, and mass 3.2– 4.2 kg (Emmons and Feer 1997). 
Two basic color patterns largely, but not completely, sepa-
rable on geographic grounds: Populations from Pacifi c 
slope from southern Mexico to Panama, Colombia, and 
Ec ua dor with upper parts uniformly warm red- brown, 
yellow- brown, or gray- yellow; fur banded with fi ne black 
striations throughout when viewed closely; nape and 
rump hairs not different from remainder of upper parts; 
chin and inguinal region either clear orange or white in 
gray- yellow individuals; chest grizzled like back. Samples 
from along Atlantic slope from Costa Rica, Panama, and 
northern Colombia, foreparts brown to blackish, fi nely 
grizzled with tawny or olivaceous; crown and nape often 
blackish, midbody forward of rump with band of brighter 
orange- banded hairs, and rump hairs long, black, and 
with long yellow to white tips; long hairs overhang rump 
in fringe; chin and inguinal region whitish, belly brown. 
Some animals from western Colombia and Ec ua dor gener-
ally exhibit second pattern but have pale yellow frosting 
on rump, tawny foreparts, and necks with grayish sides. 
Extreme individuals with brown to black color phase may 
resemble overall color of D. fuliginosa while less extreme 
specimens are similar to D. variegata, both of which occur 
east of Andes (see Remarks for both D. fuliginosa and D. 
variegata).

distribution  (South America only): This species is 
largely cis- Andean, ranging from northern Colombia east 
to northwestern Venezuela in the Sierra de Perijá and west-
ern slopes of the Sierra de Mérida (Ojasti 1972; O. J. Lin-
ares 1998; Prieto- Torres et al. 2011) and south along the 
Pacifi c coast of Colombia (including Isla Gorgona) and Ec-
ua dor. It apparently extends onto the eastern slope of the 
eastern Andes in Colombia and into the headwaters of the 
Río Sarare, a tributary of the Río Orinoco in Venezuela. 
Elevation in Colombia extends from sea level to 1,600 m 
(Alberico et al. 2000; Castaño et al. 2003).

selected localit ies  (Map 394): COLOMBIA: 
Antioquia, Río Currulao, 20 km SE of Turbo (FMNH 
69556); Arauca, Fátima, Río Cobaria (FMNH 92628); 
Bolívar, San Juan Nepomuceno (FMNH 68907); Cauca, 
Gorgona Island (type locality of Dasyprocta pandora 
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distribution on the Pacifi c coast of Ec ua dor and Colombia, 
Ca rib be an coast of Colombia and extreme northwestern 
Venezuela, and inter- Andean valleys west of the Cordillera 
Oriental. This species name has been commonly applied, 
including recently, to agoutis on the eastern side of the 
Andes, especially in Peru (Pacheco et al. 1995), Bolivia (S. 
Anderson 1997), and northwestern Argentina (R. A. Ojeda 
and Mares 1989; Barquez, Díaz, and Ojeda 2006; M. M. 
Díaz and Barquez 2007), all rec ords that we consider to 
represent D. azarae or D. variegata (see those accounts).

Matson and Shump (1981), in one of the few such pa-
pers available for any species of agouti, described sex and 
age- related variation in a large sample of skulls of D. punc-
tata from a single locality in northwestern Ec ua dor.

The karyotype is apparently unknown.

Dasyprocta variegata Tschudi, 1845
Brown Agouti

synonyms:
D[asyprocta]. variegata Tschudi, 1845:plate XVI; type 

locality “hingegen höher hinauf bis an die Gränze der 
obern Waldund Ceja- region dis zu 6000′ ü. M.,” [= “the 
boundary of the upper forest- and Ceja region, 6000 
feet,”] Chanchamayo region, Junín, Peru.

Dasyprocta variegata variegata: J. A. Allen, 1912:76; name 
combination.
description:  Somewhat smallish but heavy- bodied 

species, with head and body length 445– 540 mm, tail 
length 11– 38 mm, hindfoot length 94– 120 mm, ear length 
41– 45 mm, and mass 3.0– 5.2 kg (Emmons and Feer 1990, 
1997). Upper parts fi nely grizzled black and tawny yellow, 
brown and yellowish, or black and orange, giving overall 
appearance blackish washed with tawny, plain brown, or 
orange from distance. Hairs of rump not elongated into over-
hanging fringe, and fi nely banded like hairs on rest of up-
per parts, from which they little differentiated. Head often 
blackish, and midline of back usually darker than sides. 
Feet dark brown, except in orange animals, colored like 
back. Chin and throat, and often midline of venter, white. 
Rest of under parts brownish yellow in brown individu-
als to bright pale orange in orange animals. The Brown 
Agouti becomes progressively paler and more orange from 
north to south and east to west. Those from northwestern 
part of range in Peru ( Junín department, near likely type 
locality) blackish speckled with white and yellow, and, 
successively to south, those from Río Urubamba plain 
brown, and those from Madre de Dios yellowish to red-
dish brown.

distribution:  This species occurs in the lowland 
rainforest in the western Amazon Basin from central Peru 
( Junín department) and western Brazil (upper Rio Purus 
and Rio Madeira drainages) to extreme northern Bolivia. 

of his D. punctata to be more appropriately linked to D. 
azarae (boliviae Thomas and urucuma J. A. Allen), D. fu-
liginosa (zamorae J. A. Allen), or D. variegata (yungarum 
Thomas).

natural history:  Populations of D. punctata 
in Costa Rica and Panama have been well studied, with 
numerous publications on topics ranging from general 
natural history to details on density, social or ga ni za tion, 
group membership, spacing behavior, and foraging ecol-
ogy (Smythe 1978). Additional studies include those on 
scatter hoarding and cache- fi nding behavior ( J. O. Murie 
1977; Galves et al. 2009), home range (Aliaga- Rossel et al. 
2008), predators (Aliaga- Rossel et al. 2006), reproductive 
biology (Merritt 1983), diel activity pattern (T. D. Lam-
bert et al. 2009), and role in seed predation and dispersal 
(Smythe 1970; Hallwachs 1986; Forget 1992; Forget et al. 
1994). Few data are available from populations of this spe-
cies within its South American range, as mapped  here, but 
presumably these would display the same kinds of charac-
teristics detailed for those in Central America as well as the 
basic ones typical of all agouti species.

remarks :  Following Emmons and Feer (1990, 1997), 
we restrict D. punctata to those agoutis with a cis- Andean 

Map 394    Selected localities for Dasyprocta punctata (●). Distribution in 
Panama from Hall (1981). Contour line = 2,000 m.
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gata and D. azarae (as noted in the account of the latter 
species).

Hungerford and Snyder (1964) provided the karyotype 
of a live animal they obtained from the Philadelphia Zoo-
logical Garden and identifi ed as Dasyprocta variegata. The 
diploid number was 64; the entire complement, including 
sex chromosomes, was composed of entirely biarmed ele-
ments (FN = 124).

Genus Myoprocta Thomas, 1903

Acouchys are a smaller version of the agouti, about one- third 
the mass on average and with a conspicuous, but still short, 
tail. Other than overall size and length and hairiness of the 
tail, the two genera share the same body form with large 
hindquarters and humped back, elongated, thin limbs, digi-
tigrade foot structure, cursorial gait, general conformation 
of the skull, and even details of tooth and cranial structures.

synonyms:
Cavia: Erxleben, 1977:353; part (description of acouchy); 

not Cavia Pallas.
Agouti: Daudin, 1802:166; part (listing of acuschy); not 

Agouti Lacépède.
Dasyprocta: Illiger, 1811:93; part; included Cavia acous-

chy [sic] Erxleben.
Chloromys G. Cuvier, 1817:214; part; included Cavia acous-

chy [sic] Erxleben; incorrect subsequent spelling of Clo-
romis F. Cuvier.

The southern limits of D. variegata and the northern 
boundary of D. azarae are unclear; we map it at about the 
Río Beni in northern Bolivia.

selected localit ies  (Map 395): BOLIVIA: Beni, 
Riberalta (S. Anderson 1997); Pando, Independencia (S. 
Anderson 1997). BRAZIL: Rondônia, Porto Velho, Rio 
Madeira (Osgood 1916). PERU: Cusco, Río Urubamba, 
50 mi NE of Cusco (MVZ 116712); Junín, Chanchamayo 
(type locality of Dasyprocta variegata Tschudi); Puno, Bella 
Pampa, 16 mi N and 2 mi E of Limbani (MVZ 116711); 
Ucayali, Balta, Río Curanja (MVZ 136642).

subspecies :  We regard D. variegata as monotypic, 
pending an adequate review of geographic variation.

natural history:  The ecol ogy of this species is 
poorly known throughout its range, although Enrique Ortiz 
(pers. comm. to L. H. Emmons) has studied its role as a dis-
perser of Brazil nuts (Bertholletia excelsa[Lecythidaceae]) 
in Peru. The species apparently maintains dense popula-
tions wherever there are Brazil nuts, as do other taxa of 
agoutis (e.g., D. leporina, Peres and Baider 1997) as they 
can open the giant, hard exterior shell. Dasyprocta var-
iegata also eats and caches nuts of the palm genera At-
telya and Astrocaryum, with their idiosyncratic behavior 
as a seed disperser an important contributor to spatial as-
sociation and ge ne tic structure in the tree species (Choo 
et al. 2012). They sleep at night under fallen brush and 
in hollow logs (L. H. Emmons, pers. comm.). H. Gómez 
et al. (2005), using camera traps, determined a primarily 
diurnal activity pattern but one extending into the twilight 
hours at localities in Madidi National Park in Amazonian 
Bolivia.

remarks :  Tschudi’s description and illustration of the 
type of variegata indicate a blackish animal with entirely 
black neck and rump hairs (Tschudi 1845; Alston 1876), 
speckled with some yellow- banded and white- tipped hairs. 
Although this color combination is reminiscent of D. fu-
liginosa, a specimen from Chanchamayo, Peru (USNM 
255135), nearly matches the description, but has dark- 
brown overtones caused by narrow ochraceous bands on 
most hairs, which produce speckles throughout the mid- 
body and sides. This animal likewise lacks the long, pale- 
tipped rump hairs characteristic of South American D. 
punctata.

Thomas (1899a:40) used the name Dasyprocta isthmica 
Alston to refer to specimens collected by Otto Garlepp in 
the “district of Cuzco,” southern Peru. This is clearly an 
error, as isthmica was the name Alston (1876b, 1880a) 
gave to agoutis from Central America (see D. punctata ac-
count). Specimens from Beni and Pando departments, Bo-
livia, that S. Anderson (1997) included under his concept 
of D. punctata we refer herein to D. variegata, pending 
a thorough review of the boundaries between D. varie-

Map 395    Selected localities for Dasyprocta variegata (●). Contour lines = 
2,000 m.
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based (see J. A. Allen [1902a] for the preferential use of 
Erxleben’s name).

Calva Acuschy Gmelin, 1788:121: name combination and 
incorrect subsequent spelling of acouchy Erxleben.

Agouti acuschy Daudin, 1802:166; name combination and 
incorrect subsequent spelling of acouchy Erxleben.

Cavia acuschi É. Geoffroy St.- Hilaire, 1803:166; type lo-
cality “l’Amérique méridionale.”

Dasyprocta acuchi Illiger, 1811:93; name combination and 
incorrect subsequent spelling of acouchy Erxleben.

Dasyprocta acuchy Illiger, 1815:108; name combination and 
incorrect subsequent spelling of acouchy Erxleben.

[Dasyprocta] S. Acuchy Oken, 1816:823; [S. = Savia?]; 
name combination and incorrect subsequent spelling of 
acouchy Erxleben.

Cavia Akuchi Desmarest, 1816:212; name combination and 
incorrect subsequent spelling of acouchy Erxleben.

Cavia acuchi G. Cuvier, 1817:214; name combination and 
incorrect subsequent spelling of acouchy Erxleben.

Dasyprocta acuschy Desmarest, 1822:358; name combi-
nation and incorrect subsequent spelling of acouchy 
Erxleben.

[Dasyprocta] Acouchy: Minding, 1829:91; name combi-
nation.

Cavia exilis Wagler, 1831c:620; type locality “Habitat in 
Brasilia ad fl umen Amazonum,” restricted to “near the 
mouth of Rio Negro,” Amazonas, Brazil ( J. A. Allen 
1916b: 205).

D[asyprocta]. leptura Wagner, 1844:49; type locality “Die 
Heimath ist am Rio negro, einem der nördlichen haupzu-
fl üsse des Amazonenstroms,” possibly at Barra do Rio 
Negro [= Manaus], Amazonas, Brazil (see Pelzeln 1883; 
Voss et al. 2001).

Cutia acuchy: Liais, 1872:536; based on “l’Akouchy de 
Buffon” from “la Guyane et le nord de l’Amérique du 
Sud” [= Cavia acouchy Erxleben].

Myoprocta acouchy: Thomas, 1903d:464; fi rst use of cur-
rent name combination.

Dasyprocta acouchy: Goeldi and Hagmann, 1904:73; name 
combination.

Dasyprocta (Myoprocta) exilis exilis: J. A. Allen, 1916d: 
569; name combination.

Dasyprocta exilis: Thomas, 1920f:278; name combination.
D[asyprocta]. exilis: Thomas, 1920f:280; name combina-

tion.
[Myoprocta] exilis exilis: Tate, 1935:335; name combina-

tion.
[Myoprocta] leptura: Tate, 1935:335; name combination.
Myoprocta exilis demararae Tate, 1939:182; type locality 

“Bonasica, Essequibo River, British Guiana.”
M[yoprocta]. e[xilis]. lepture Tate, 1939:182; incorrect sub-

sequent spelling of leptura Wagner.

Cutia Liais, 1872:534; part (listing of acuchy); nomen 
oblitum.

Myoprocta Thomas, 1903d:464; type species “Dasyprocta” 
acouchy Linnaeus (= Cavia acouchy Erxleben 1777), by 
original designation.
remarks :  Tate (1939), Cabrera (1961), Woods 

(1993), Voss et al. (2001), and Woods and Kilpatrick 
(2005) each recognize two species of acouchys, generally 
the “red” (or “reddish”) eastern Amazonian and “green” 
(or “greenish”) western Amazonian forms, although the 
names applied to each differ among these authors. Iack- 
Ximenes (1999) recognized three species, which do not 
conform exactly to the “red” and “green” types. Herein, 
I follow Voss et al. (2001), who provided characters that, 
in combination, unambiguously distinguished specimens of 
“red” (M. acouchy) and “green” (M. pratti) acouchys they 
examined in the major Eu ro pe an and U.S. museums.

Voss et al. (2001) stated that all M. acouchy specimens 
they examined closely resembled one another and found 
no compelling evidence that more than a single species was 
represented. Alternatively, these authors noted but did not 
document signifi cant geographic variation among popula-
tions of M. pratti that may suggest this taxon is a complex 
of closely related species. Both species are in need of ap-
propriate revisionary analyses.

KEY TO THE SPECIES OF MYOPROCTA:
1. Color reddish- brown dorsally, with uniformly orange or 

reddish under parts; distinct rump patch of very long 
(60– 80 m) and highly polished hairs more heavily pig-
mented than those of sides, middle back, or forequar-
ters, and that form a blackish to deep mahogany brown, 
glossy fringe extending to the base of the tail; cranial di-
mensions average larger (see Voss et al. 2001:Table 41); 
sphenopalatine vacuities narrow slits  . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Myoprocta acouchy

1′. Color drab yellowish- or grayish- brown dorsally with 
yellowish under parts (usually with a distinct white 
midventral streak); distinct rump patch never present, 
with fur over hindquarters similar in length, color, and 
texture to the rest of the dorsal pelage; cranial dimen-
sions average smaller; sphenopalatine vacuities wide 
and teardrop in shape . . . . . . . . . . . . .Myoprocta pratti

Myoprocta acouchy (Erxleben, 1777)
Red Acouchy

synonyms:
[Cavia] acouchy Erxleben, 1777:354; type locality fi xed by 

neotype selection to “Paracou, French Guiana” (Voss 
et al. 2001:148).

Cavia akouchi Zimmermann, 1777:508; different spelling 
for the same animal upon which Erxleben’s name was 
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(FMNH 50895), Lago do Serpa (FMNH 50897), Manaus 
(type locality of Dasyprocta leptura Wagner; Voss et al. 
2001), Rio Apuaú, left bank Rio Negro (MPEG 7148), 
Rio Pitinga, left bank Rio Uatumã (MVZ 194289), Villa 
Bella da Imperatriz, south bank Amazon River (AMNH 
93044); Pará, Monte Alegre (MPEG 2285), Lago Cuiteua, 
Rio Amazonas (MCZ 32356); Roraima, Conceição, Rio 
Branco (FMNH 20007). FRENCH GUIANA: Cayenne, 
Paracou (type locality of Cavia acouchy Erxleben). GUY-
ANA: Essequibo Islands– West Demerara, Bonasika River 
(type locality of Myoprocta exilis demararae Tate); Upper 
Demerara– Berbice, Potaro River (ROM 29120); Upper 
Takutu– Upper Essequibo, Nappi Creek, foot of Kanuku 
Mountain (ROM 31539). SURINAM: Paramaribo, Para-
maribo (USNM 13309).

subspecies :  Cabrera (1961) listed three subspecies, 
the nominotypical form (with demararae Tate as a syn-
onym) from the Guianan region and eastern Amazonian 
Brazil north of the Rio Amazonas, exilis Wagler (with lep-
tura Wagner as a synonym) from the lower Rio Negro to 
the lower Rio Tapajós in the central Amazonian Brazil, 
and parva Lönnberg, from east of the Andes in southern 
Colombia, Ec ua dor, and northern Peru. This latter name 
has been applied to the Green Acouchy, Myoprocta pratti, 
by more recent authors (see Remarks under that species). 
The validity of M. a. acouchy versus M. a. exilis has yet to 
be tested by rigorous analyses of any type of character set.

natural history:  Acouchys of both species share 
similar life history, ecol ogy, and behavior to those attributes 
of agoutis. In French Guiana (Dubost 1988), Red acouchys 
frequented all forest habitats except disturbed areas. Indi-
viduals  were strictly diurnal, with most activity confi ned to 
morning hours. The family, with an adult male and female 
plus their immediate offspring, comprised the basic social 
unit, although each member lived alone within individual 
home ranges that, while clumped, exhibited little overlap. 
These small home ranges had multiple heavily frequented 
areas and many resting sites, often located in hollow logs, 
that consisted of a single nest in current use and several 
older leaf- heaps. Males preferred open forests, females 
more closed habitats. The size of home ranges and the level 
of individual activity decreased in the dry season when 
food resources are most scarce. Familial units  were widely 
separated, so intergroup interactions  were rare. Food was 
not stored in or adjacent to nests but buried in small caches 
through the entire home range. Reproduction is strongly 
seasonal, with more than half of all births concentrated be-
tween November and January during the period when the 
number of fruiting tree species and individuals of each be-
gins their annual increase; no births occurred from August 
to October, when fruit availability is at its lowest (Dubost 
et al. 2005). Litter size ranged from one to three, with a 

description:  Small bodied, head and body length 
335– 390 mm, tail length 51– 78 mm, hindfoot length 90– 
104 mm, ear length 25– 40 mm, mass 1.05– 1.45 kg. Upper 
parts colored dark chestnut red or orange on sides and 
legs, grizzled with black and some yellow on crown and 
neck. Mid- back and rump glossy black or very dark red. 
Rump hairs long, straight, and overhang rear of body in 
straight fringe; hairs entirely dark, not banded. Eyes large; 
ears quite large, naked, with tips well above crown; areas 
behind ears, around mouth and eyes, and under chin al-
most naked. Vibrissae well developed, black, and reach to 
behind ear. Tail short and slender, white below and with 
small white tuft at tip. Behaviorally, tail often wagged or 
tipped straight up, exposing white underside. Legs long 
and thin; sole of feet black. Under parts thinly haired, pale 
to dark rust- red or orange. Some individuals grizzled with 
yellow and appear olivaceous, but these retain long, dark 
rump hairs otherwise characteristic of M. acouchy (Em-
mons and Feer 1997).

Skull averages larger that that of M. pratti (Voss et al. 
2001), with noticeably longer toothrows (mean 13.8 mm, 
range: 12.4– 15.5 mm) and bullae (mean 16.1 mm, range: 
14.5– 18.5 mm), broader interorbit (mean 22.5 mm, range: 
20.9– 24.2 mm), and longer nasals (mean 27.3 mm, range: 
25.0– 31.8 mm). Of four qualitative traits identifi ed by Tate 
(1939) in his distinction between red and green acouchys, 
Voss et al. (2001) confi rmed that size of sphenopalatine va-
cuities that perforate the bony roof of the mesopterygoid 
fossa (“palatal foramina” of Tate)  were most useful; very 
narrow slits (<1 mm wide) in M. acouchy while in most 
M. pratti both larger (>1 mm wide) and openings teardrop 
shaped.

distribution:  Lowland rainforest in Guyana, Su-
rinam, and French Guiana, and that part of northeastern 
Brazil east of the Rio Branco and north of the Rio Ama-
zonas. Voss et al. (2001:145) noted two rec ords outside of 
this domain, both substantiated by vouchered specimens: 
one in the AMNH from the “Lower Solimões” believed to 
be Manacaparu on the north (= left) bank of the Solimões 
just west of the mouth of the Rio Negro; and two from the 
south (= right) bank of the Amazon between the Rio Ma-
deira and Rio Tapajós. Emmons and Feer (1997) extended 
the mapped range of their Red Acouchi to the region be-
tween the lower Rio Xingu and Rio Tocantins, presumably 
based on unvouchered reports (e.g., T. K. George et al. 
1988; Voss and Emmons 1996). Apparently no Brazilian 
collection contains specimens of any acouchy from the Rio 
Xingu or Rio Tocantins basins (Iack- Ximenes 1999).

selected localit ies  (Map 396): BRAZIL: 
Amapá, Rio Vila Nova, Mazagão (MPEG 411), Terezinha, 
Rio Amaparí, Serra do Navio (MNRJ 43207), Vila Velha 
do Cassiporé (MPEG 6601); Amazonas, Lago do Baptista 
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ity where Natterer apparently obtained acouchys (Pelzeln 
1883).

Emmons and Feer (1997) suggested that milleri J. A. Al-
len represented an isolated population of M. acouchy in the 
upper Río Vaupés of Colombia, where some hybridization 
with M. pratti might occur. These authors also noted that 
both red and green acouchys may co- occur in the Serranía 
de la Macarena in eastern Colombia, presumably based on 
the list of Colombian mammals assembled by Cuervo Díaz 
et al. (1986). However, Voss et al. (2001:151), who actu-
ally examined Allen’s holotype, unambiguously regarded 
milleri as a green acouchy.

Fredga (1966) and Hsu and Benirschke (1968b) de-
scribed a karyotype with 2n = 62, FN = 118 for specimens 
they called Myoprocta acouchy but that lacked provenance 
data.

Myoprocta pratti Pocock, 1913
Green Acouchy

synonyms:
Myoprocta pratti Pocock, 1913:110; type locality “Ama-

zons,” Peru; restricted to Pongo de Rentema, Río Mara-
ñón, Amazonas, about 78°20′ by Thomas (1920f:279).

Myoprocta milleri J. A. Allen, 1913a:477; type locality “La 
Murelia, Caquetá, altitude 600 feet,” Colombia.

Dasyprocta (Myoprocta) exilis milleri: J. A. Allen, 1916b: 
205; name combination.

Myoprocta pratti limanus Thomas, 1920f:279; type locality 
“Acajutuba, near mouth of Rio Negro, above Manaos 
[= Manaus],” Amazonas, Brazil.

median of two young per pregnancy. The juvenile sex ratio 
was skewed in favor of males, but the adult sex ratio was 
near one, resulting from increased risks taken by juvenile 
males when dispersing. Red acouchys eat primarily fruits, 
predominantly pulp followed by seeds and exocarp; other 
food types, including insects, comprised less than 1% of 
the diet (Dubost and Henry 2006). Diet varies seasonally, 
depending upon both the number of fruiting plant species 
and overall fruit production and nutritional needs associ-
ated with reproduction. Seeds  were collected and scatter- 
hoarded by burying, with caches often more than 100 m 
distant from the tree that dropped them ( Jansen et al. 
2004), both important components of tree dispersal and 
regeneration (see also Forget 1990, 1991). Red acouchys 
will hoard rapidly germinating seeds, such as from the tree 
Carapa procera (in the mahogany family Meliaceae), but 
manipulate the seed by removing the protruding radicle 
and epicotyl to stop seed development and thus to prolong 
storage life in the cache ( Jansen et al. 2006). In central 
Amazonian Brazil where the forest has been modifi ed into 
patches of varying size, scatter hoarding and seed removal 
was inversely related to patch size ( Jorge and Howe 2009), 
and population density dropped nearly an order of mag-
nitude from continuous forest to patches of about 1 ha in 
size ( Jorge 2008).

remarks :  Thomas (1926f:639), Cabrera (1961:591), 
and Emmons and Feer (1990, 1997) applied Erxleben’s 
acouchy to the Red Agouti while Tate (1939), Husson 
(1978), Woods (1993), Alberico et al. (2000), and Iack- 
Ximenes (1999) used this name for the Green Acouchy. 
Voss et al. (2001), however, noted that this disagreement 
in usage stemmed from whether geography or color was 
viewed as the determining factor in how Erxleben’s name 
should be applied. These authors favored geography, as the 
type locality for Erxleben’s animal could be unambiguously 
established as French Guiana (“Cayenne”). They then (p. 
148) stabilized the nomenclature of species- name assign-
ments by selecting a neotype for Cavia acouchy Erxleben 
from Paracou, French Guiana. For further details, see Voss 
et al. (2001:144– 151).

Wagler’s (1831c) description of exilis clearly identifi es 
a reddish animal (“notaeo toto castaneo- fuscescente”) 
and thus aligns Wagler’s name with Myoprocta acouchy. 
Similarly, the “ferrugineo- rufa” color given by Wagner 
(1844) to his leptura solidifi es this name as a synonym of 
M. acouchy as well. Both original specimens came from 
the lower Rio Negro, as specifi ed by Wagner in his pa-
per describing leptura and by J. A. Allen (1916b:205) in 
his restriction of the locality of Wagler’s exilis. Voss et al. 
(2001:151, footnote d) noted that Wagner’s type series was 
collected by Johann Natterer and possibly at “Barra do 
Rio Negro” (= Manaus), which was the only defi nite local-

Map 396    Selected localities for Myoprocta acouchy (●).
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Cranially the two species share most features, although 
skull of M. pratti somewhat smaller in most dimensions, 
notably so in maxillary toothrow length (mean 13.2 mm, 
range: 12.4– 14.2), interorbital breadth (mean 20.0 mm, 
range: 18.4– 22.0), and bullar length (mean 14.7 mm, range: 
13.7– 15.6; Voss et al. 2001:Table 41). In contrast to condi-
tion in M. acouchy, sphenopalatine vacuities in bony roof of 
mesopterygoid fossa of M. pratti are teardrop- shaped aper-
tures, rather than narrow slits, >1 mm in width (Tate 1939; 
Voss et al. 2001).

distribution:  Myoprocta pratti ranges from the 
eastern foothills of the Andes to west of the lower Rio Ne-
gro, north of the Amazon in southern Venezuela, Brazil, 
Colombia, Ec ua dor, and Peru, and south of the Amazon 
River in Peru, Bolivia, and Brazil to at least the Rio Ma-
deira. S. Anderson (1997) mapped two additional locali-
ties in Pando department, Bolivia, citing an unpublished 
report by L. H. Emmons. Elevational range extends from 
the fl oor of the Amazon Basin at about 50 to 1,200 m on 
the Andean slopes.

selected localit ies  (Map 397): BOLIVIA: 
Pando, Luz de América, Reserva Nacional de Vida Silvestre 
Amazónica Manuripi (Miserendino and Azurduy 2005). 
BRAZIL: Acre, Seringal Santo Antônio (MZUSP 11234); 
Amazonas, Acajutuba, lower Rio Negro (type locality of 
Myoprocta pratti limanus Thomas), Ayapua [= Aiapuá] 
(type locality of Myoprocta pratti puralis Thomas), Can-
abouca, Paraná do Jacaré (type locality of Myoprocta 
pratti caymanum Thomas), Carvoeiro (MZUSP 20187), 
Foz do Rio Castanhas (MNRJ 2316), São João, Aripua-
nan (MNRJ 2313), Tauá, Rio Uaupés (AMNH 78599), 
Umarituba, Rio Negro (AMNH 78598); Rondônia, Cal-
ama (AMNH 37122). COLOMBIA: Meta, La Macarena 
Parque, Río Guapaya (FMNH 88023); Putumayo, Río 
Mecaya (FMNH 71133). EC UA DOR: Napo, 12 km NE 
of Lago Agrio (FMNH 125085); Pastaza, Río Capahuari 
(FMNH 43191), Río Pindo Yacu (FMNH 43186). PERU: 
Amazonas, Pongo de Rentema, Río Marañón (type local-
ity of Myoprocta pratti Pocock), Tseasim, Río Huampami 
of Río Cenepa (MVZ 153579); Cusco, Quincemil (FMNH 
75195); Loreto, Sarayacu, Ucayali River (AMNH 76277); 
Madre de Dios, Cocha Cashu Biological Station (B. D. Pat-
terson et al. 2006); Pasco, Cumbre de Ollon, ca. 12 km 
E of Oxapampa (LSUMZ 25891); Ucayali, Lagarto, up-
per Ucayali River (AMNH 76621), 59 km SW of Pucallpa 
(USNM 499237). VENEZUELA: Amazonas, Belen, 56 km 
NNW of Esmeralda, Río Cunucunuma (USNM 388222), 
Boca Mavaca, 84 km SSE of Esmeralda (USNM 406522).

subspecies :  Cabrera (1961) recognized six subspe-
cies: parva Lönnberg (which he considered a form of M. 
acouchy) from eastern Ec ua dor and probably southern 
Colombia and northern Peru; caymanum Thomas from 

M[yoprocta]. p[ratti]. milleri: Thomas, 1920f:279; name 
combination.

Myoprocta exilis parva Lönnberg, 1921:41; type locality 
“near Rio Curaray, El Oriente, Ec ua dor.”

Myoprocta pratti archidonae Lönnberg, 1925:274; type 
locality “Archidona on the eastern side of the Andes 
[Napo province] in Ec ua dor, 2400 feet above sea level.”

Myoprocta pratti limana: Thomas, 1926f:638; corrected 
gender concordance.

Myoprocta pratti caymanum Thomas, 1926f:638; type lo-
cality “Canabouca, Parana do Jacaré, south side of the 
Solimoens [= Rio Solimões], about 120 km. to the south- 
west of Manaos [= Manaus]”; = Paraná do Jacaré, Lago 
Canabouca, Amazonas, Brazil (Vanzolini 1992).

Myoprocta pratti puralis Thomas, 1926f:639; type local-
ity “Ayapua [Aiapuá], about 300 km. S.W. of Manaos 
[= Manaus]”; an island on west side of the lower Rio 
Purus below Arumã, Amazonas, Brazil (Paynter and 
Traylor 1991).

[Myoprocta] pratti pratti: Tate, 1935:335; name combi-
nation.

M[yoprocta]. a[couchy]. milleri: Tate, 1939:182; name 
combination.

M[yoprocta]. a[couchy]. pratti: Tate, 1939:182; name com-
bination.

M[yoprocta]. a[couchy]. limanus: Tate, 1939:182; name 
combination.

M[yoprocta]. a[couchy]. archidonae: Tate, 1939:182; name 
combination.

M[yoprocta]. a[couchy]. caymanum: Tate, 1939:182; name 
combination.

M[yoprocta]. a[couchy]. puralis: Tate, 1939:182; name 
combination.
description:  Slightly smaller in external dimensions 

than M. acouchy, head and body length 298– 383 mm; tail 
length 40– 58 mm, hindfoot length 74– 98 mm, ear length 
31– 37 mm, and mass 0.8– 1.2 kg (Emmons and Feer 1997). 
Color on upper parts and legs fi nely grizzled olivaceous, 
with each hair possessing multiple alternating narrow bands 
of black and yellow; back and sides usually uniformly col-
ored, sometimes washed with reddish tone, and rump may 
occasionally be darker, almost blackish, but with hairs al-
ways banded. Rump hairs long but usually do not overhang 
as fringe. Sides of muzzle, cheeks, and postauricular patch 
rusty orange; chin and area around eyes almost naked. Un-
der parts pale orange, thinly haired over yellowish skin; 
throat, chest, and midline of belly often white. Young ani-
mals colored as adults but often with stronger orange tints. 
Overall body shape and proportions, including tail length 
and color, like those of M. acouchy. Green acouchys from 
Venezuelan Amazon more typically gray- brown on sides, 
thighs grizzled with white hairs.
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assigned pratti as a synonym of Dasyprocta (Myoprocta) 
exilis exilis. Thomas (1920f:279), however, found it “impos-
sible to accept Dr. Allen’s identifi cation of [Dasyprocta exi-
lis Wagler] with one of the greenish- coloured pratti group.” 
Thomas also reported that, although Pocock did not record 
the exact locality of his pratti, Thomas had learned from Mr. 
A. E. Pratt that the specimen had been obtained at the Pongo 
de Rentema on the Río Marañón, which is just east of the 
boundary between the regions of Cajamarca and Amazonas 
on that river, at about 78°20′W latitude.

Lönnberg (1921) assigned his parva to Myoprocta exi-
lis and subsequently in his description of archidonae (Lön-
nberg 1925) contrasted the two as representing “red” 
(parva) and “green” (archidonae) acouchys, respectively. 
Both Tate (1939) and Cabrera (1961) followed Lönnberg, 
listing parva as a subspecies of the Red Acouchy (Tate un-
der the name M. exilis, Cabrera as M. acouchy). Lönnberg 
(1921:41– 42) contrasted his parva with J. A. Allen’s milleri 
from nearby in southern Colombia as not having the pale 
olivaceous yellow washed with black characteristic of mil-
leri. Rather, he described parva as dark grizzled brownish 
overall color, the back “with only a little sprinkling of pale 
yellow,” the top of the head blackish brown sprinkled with 
orange yellow, and the under parts “yellowish buff.” He 
made no mention of the distinctive long fringe of hairs on 
the rump that characterize M. acouchy (as envisioned by 
Voss et al. 2001 and herein) but did note the small dimen-

south of the Amazon River in the lower Rio Purus drain-
age in Brazil; limana Thomas from the Rio Negro drainage 
in central Brazil and southern Venezuela; milleri J. A. Al-
len from south Colombia and northeastern Ec ua dor; pratti 
Pocock from south of the Río Marañón to at least Cusco 
department, Peru; and puralis Thomas in the region south 
of the Rio Solimões and west of the Rio Purus. As noted by 
Voss et al. (2001), there is considerable variation in color 
and mensural characteristics over the range of the species, 
but the degree to which the available names map on to 
coherent geographic units must wait for appropriate char-
acter analyses. As these authors also noted, M. pratti as 
currently envisioned may be a complex of closely related 
taxa worthy of recognition at the species level.

natural history:  The Green Acouchy has not 
been extensively studied in the fi eld, with most informa-
tion available anecdotal or based on captive observations. 
In general, these animals are diurnal and feed on fallen 
seeds (that they scatter hoard, as do other dasyproctids; 
Morris 1967) and fruits, and can den in abandoned arma-
dillo burrows (L. H. Emmons, pers. comm.). J. A. Allen 
(1916d:595) noted, “In the Caquetá I found them [milleri] 
apparently living in colonies, in wet forests. They  were 
out and about in the mornings, and took refuge in holes 
in the riverbank. The fl esh is white and possesses a deli-
cious fl avor.” Using both line transect and camera traps, 
Munari et al. (2011) demonstrated that Green Acouchys 
along the Rio Juruá in western Amazonian Brazil  were ac-
tive only during daylight hours and specialized in upland, 
terra fi rme forest without venturing into fl ooded, or várzea 
forest. Kleiman (1970) and Weir (1971a) described an es-
trous cycle lasting about 40 days and a gestation length of 
99 days in captive females. Under these conditions, sexual 
maturity was reached within 8 to 12 months. Breeding suc-
cess was greatest when the female was  housed with a single 
male, which suggests the importance of paired adult family 
groups similar to the basic social unit described for the Red 
Acouchy in French Guiana (e.g., Dubost 1988). Kleiman 
(1971, 1972) summarized courtship, copulatory, and ma-
ternal behaviors in her captive population.

remarks :  Both pratti Pocock and milleri J. A. Al-
len  were named in 1913; Pocock’s name has date priority, 
however, as his paper was published in July of that year 
while Allen’s appeared in September.

J. A. Allen (1916d:569) believed that Pocock’s Myoprocta 
pratti agreed well with Wagler’s description of exilis and with 
a specimen he had from Calama (from the middle Rio Ma-
deira) in central Brazil. He also regarded the type locality of 
pratti as “indefi nite as the type locality of exilis” and contin-
ued with “it seems perfectly safe to assume that both came 
from that portion of the Amazon drainage which includes 
the lower Rio Negro and the lower Rio Madeira.” Allen thus Map 397    Selected localities for Myoprocta pratti (●). Contour line = 2,000 m.
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of males in Chinchilla but with males larger than females in 
Lagostomus. The tail varies in length, but is always less than 
half of the length of the total length, proportionally shortest 
in Lagostomus (about 33% of head and body length) and 
longest in Lagidium (about 75% of head and body length). 
It is always well furred, with a distinctly brushlike appear-
ance in species of both Chinchilla and Lagidium. The tail of 
Lagostomus breaks easily at the 4th caudal vertebrae and is 
thus often lost. Both forefeet and hindfeet have fl eshy plan-
tar pads; the distal toe pads are enlarged and obscure, with 
small, curved claws in Chinchilla and Lagidium. Elongated 
and nearly straight claws on both forefeet and hindfeet 
dwarf small toe pads in Lagostomus. The pollex (digit I) is 
lacking (Lagidium and Lagostomus) or severely reduced in 
size (Chinchilla), so the forefeet have only four functional 
digits in all three genera. Both Chinchilla and Lagidium 
have four digits on the hindfeet (lacking the hallux, digit 
I); Lagostomus has only three (lacking digits I and V). Digit 
II of the hindfeet in both Chinchilla and Lagidium has a 
cluster of stiffened hairs on one side of the claw; a similar 
cluster is present on the central digit (III) of Lagostomus 
(drawings in Pocock 1922:Figs. 14, 15). Mystacial vibris-
sae in all three genera are coarse, stiff, and long, extending 
to the tip of the ear when laid back. Superciliary and genal 
vibrissae are soft and fi ne in Chinchilla and Lagidium, but 
longer and coarser in Lagostomus. This latter genus also 
has an extensive, thick mat of short bristles on the cheek 
below the eye. Overall dorsal coloration varies from gray 
to bluish black with yellowish white under parts in Chin-
chilla and Lagidium and brownish or grayish black with 
strikingly bold black and white facial bands in Lagostomus. 
The pelage is especially soft and dense, notably so in both 
Chinchilla and Lagidium. Chinchilla has been nearly exter-
minated in the wild because of the value of their fur (Spot-
orno, Zuleta et al. 2004).

The skull is elongated and relatively narrow, with a 
broad interorbital region, long and narrowed rostrum, 
and a braincase varying in shape from slightly rounded 
(in Lagidium) to triangular (in Chinchilla, due to the en-
larged mastoid bullae), to squared (in Lagostomus), which 
is especially robust in appearance. A postorbital pro cess 
on the frontal is weakly developed in Chinchilla and La-
gidium but expanded, fl at, and triangular in shape in La-
gostomus. The lacrimal canal is positioned on the side 
of the rostrum just in front of the infraorbital foramen, 
which itself is large and with a deep canal for nerve pas-
sage in Lagostomus but not in Chinchilla or Lagidium. 
The zygomatic arch is horizontally thin but deep, with a 
well- developed jugal contacting the lacrimal in Lagidium 
and Lagostomus but not in Chinchilla, and a moderate 
postorbital spine comprised solely by the jugal. The upper 
zygomatic root is positioned far behind the lower root, 

sions of the skull, giving a  mea sure ment of 11 mm for the 
length of the upper toothrow for both a male and female 
specimen. Although the specimens Lönnberg had may be 
darker than other M. pratti from the western Amazon, the 
characteristics given are clearly within the range expressed 
among populations and even individuals from single locali-
ties of that species. There seems every reason, therefore, 
to associate Lönnberg’s parva with the Green Acouchy M. 
pratti, a conclusion also reached by Voss et al. (2001) and 
Woods and Kilpatrick (2005).

As currently understood, Green and Red acouchys, like 
so many other species in the west- central Amazon, are ap-
parently allopatric and separated by the lower Rio Negro 
(M. pratti to the west and M. acouchy to the east). Their 
ranges closely approach near the mouth of the Rio Negro 
in the vicinity of Manaus, a limited area with the respec-
tive type localities of Thomas’s limanus (a Green Acouchy; 
see Voss et al. 2001:151, Table 41) and Wagler’s exilis and 
Wagner’s leptura, both Red acouchys.

The karyotype of Myoprocta pratti is apparently 
unknown.

Superfamily Chinchilloidea Bennett, 1833
Angel E. Spotorno and James L. Patton

This superfamily includes only the Chinchillidae (which, 
in turn is composed of the subfamilies Chinchillinae and 
Lagostominae) plus Dinomyidae. The sister relationship 
between these two family- group taxa has become well es-
tablished in all molecular phyloge ne tic analyses (Opazo 
2005; Rowe et al. 2010; Upham and Patterson 2012; P.- H. 
Fabre et al. 2012), with the divergence between the two 
lineages beginning in the Early Miocene, at about 10.1 ± 
2.7 mya (Opazo 2005). Among others, Woods (1982) and 
McKenna and Bell (1997) placed the Dinomyidae within 
the Cavioidea.

Family Chinchillidae Bennett, 1833

This family comprises the chinchillas (Chinchilla), mountain 
viscachas (Lagidium), and plains viscachas (Lagostomus), 
mostly limited to the drier regions of western and southern 
South America from the highlands of Ec ua dor through the 
Andes of Peru and Bolivia to the coastal mountains of Chile 
and Patagonian steppe of Argentina.

These are rabbit- like rodents with short forelimbs and 
elongated hindlimbs, large eyes and ears, and with size 
varying from a head and body length of nearly 400 mm and 
average mass of 500 g (Chinchilla) to 700 mm body length 
and mass of 5 kg or greater (Lagostomus). Sexual dimor-
phism can be extreme, with females nearly twice the mass 
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the stem, the proximal part of the supraorbital branch with 
the middle meningeal artery, the orbital part of the supra-
orbital branch, and the entire infraorbital and mandibular 
branches. This combination of features sets chinchillids 
apart from other caviomorph lineages.

Lagostomus is apparently unique among hystricognath 
rodents in having a narrow, cylindrical penis that lacks 
the intromittent sac (= sacculus urethralis) that is charac-
teristic of all other members of this larger group (Pocock 
1922; Hooper 1961), including Chinchilla (Tullberg 1899; 
Spotorno 1979). The phallus of Lagidium has not been 
described.

Chinchillids can be distinguished from other South 
American caviomorph rodents by the combination of 
a large lacrimal bone and lacrimal canal opening on the 
side of the rostrum; by the dorsally defl ected auditory ca-
nal with an accessory foramina at the base; by an angular 
pro cess that is delicate and not strongly hystricognathous; 
by the lack of a masseteric crest on the dentary; and by 
an occlusal pattern of the cheek teeth composed of closely 
packed but distinctly transverse lamellar plates, numbering 
three or fewer.

Chinchillids extend from the Deseadan (Oligocene) to 
Recent in South America. The family is commonly divided 
into two subfamilies, the Chinchillinae, which contains 
only the extant genera Chinchilla and Lagidium, and the 
Lagostominae, which contains at least two extinct genera 
that date to the Early and Middle Miocene as well as the 
extant Lagostomus (McKenna and Bell 1997). Neither 
Chinchilla nor Lagidium have a fossil record, but Lagosto-
mus is known from the early Pleistocene, and possibly late 
Pliocene (Kraglievich 1926).

Wood and Patterson (1959) and Wood (1965) grouped 
the chinchillids with dasyproctids, dinomyids, and cunicu-
lids into the superfamily Chinchilloidea based on similari-
ties of dental morphology. Vucetich (1975) and B. Patterson 
and Wood (1982) proposed a more restricted Chinchil-
loidea, containing among the extant South American cav-
iomorphs only the Chinchillidae. However, available mo-
lecular data support a strong sister relationship between 
the Chinchillidae and Dinomyidae (Huchon and Douzery 
2001; Opazo 2005; Sallam et al. 2009; Rowe et al. 2010), 
with these two families comprising the Chinchilloidea as 
the sister group to the Octodontoidea (families Abrocomi-
dae, Echimyidae, Ctenomyidae, Octodontidae). The stem 
split within a Chinchilloidea that encompasses both the 
Chinchillidae and Dinomyidae is placed in the Early Mio-
cene, at an estimated age 19.1 ± 2.7 mya (Opazo 2005), 
at 19.2 mya (95% credibility interval 16.5– 23.3; Sallam 
et al. 2009), or within the range of 17 to 21 mya (Huchon 
and Douzery 2001), which spans the Oligocene- Miocene 
boundary.

over the posterior molars. Both the tympanic and mas-
toid portions of the auditory bullae are greatly infl ated in 
Chinchilla, less so in Lagidium, and only weakly infl ated 
in Lagostomus, with the mastoid portion visible on the 
dorsal surface of the cranium in Chinchilla and Lagidium. 
The auditory tube is directed dorsally rather than laterally. 
The incisive foramina are long and narrow, encompassing 
more than half the length of the diastema in Chinchilla 
and Lagidium but only about one- third that distance in 
Lagostomus. The maxillary toothrows of all three gen-
era diverge posteriorly, so the minimum distance between 
the fourth premolars is only about 20% to 30% of the 
maximum distance between the third molars. The palate 
is short, with the anterior border of the mesopterygoid 
fossa reaching to M2 in all three genera. Sphenopalatine 
vacuities are well developed in Chinchilla, small and con-
tained completely within the pterygoid in Lagidium, and 
reduced to small slits at the palatine- pterygoid junction 
in Lagostomus. The basisphenoid varies considerably in 
width in conjunction with the degree of hypertrophy of 
the tympanic bullae among the three genera. The paroc-
cipital pro cesses, both in size and relationship to the bul-
lae, vary as well among the genera, being small and closely 
appressed to the bullae in Chinchilla, longer but free from 
and curved over the distal portion of the bullae in Lagid-
ium, and elongated, vertical, and completely free of the 
bullae in Lagostomus.

Upper incisors are narrow with little expressed pigment 
in the anterior enamel, orthodont to opisthodont in Chin-
chilla and Lagidium but proodont in Lagostomus. Cheek 
teeth are fl at crowned and hypsodont. All teeth have three 
transverse plates, or laminae, in Chinchilla and Lagidium; 
all teeth in also have three plates in Lagostomus except 
M3, which possesses only two plates. The deciduous pre-
molars (dPM4 and dpm4) are replaced.

The lower jaw lacks a masseteric crest on the dentary 
in all three genera. The coronoid pro cess is small in both 
Chinchilla and Lagidium but elongate in Lagostomus, set 
off from the ramus by a moderately deep depression lateral 
to the mandibular incisure for the insertion of the posterior 
masseter. The angular pro cess is thin and elongate in both 
Chinchilla and Lagidium, much more robust in Lagosto-
mus; it is only slightly defl ected laterally to the sheath of 
the incisor, again except in Lagostomus.

Bugge (1971) described the cephalic arterial system for 
Chinchilla; that for the other two genera is unknown but 
presumably is similar. As is characteristic of most other 
hystricognaths, both the internal carotid artery and the 
tympanic part of the stapedial artery are lacking. The ver-
tebral artery supplies the brain whereas the stapedial area 
of supply is taken over by the external carotid. The per sis-
tent parts of the stapedial artery include the distal part of 
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versus <100 mm). External characters in common to both 
species include very soft fur; long and narrow hindfeet with 
three main digits and digit V placed high on the foot and 
not reaching the base of digit IV, and an ungual bundle of 
stiff bristle hairs on digit II; short forefeet with four main 
digits, pollex represented by a small, clawless tubercle; and 
rudimentary cheek pouches (Pocock 1922).

Cranially, the rostrum is long and narrow, the interor-
bital region broad, but with a well- developed constriction. 
The postorbital pro cesses of the frontal are very small, and 
the skull lacks prominent ridges of muscle attachment. The 
most conspicuous aspect of the skull are the greatly in-
fl ated tympanic and mastoid portions of the auditory bul-
lae, with an expanded dorsal mastoid portion clearly vis-
ible such that the interparietal is narrow and long and the 
lateral portion of the supraoccipital is restricted to narrow 
bands of bone. The mastoid bullae extend posteriorly from 
the occipital region. Paroccipital pro cesses are small and 
closely appressed to and dwarfed by the bullae. The fl oor 
of the infraorbital foramen is smooth, lacking a canal for 
nerve transmission. The jugal is especially deep but usually 
does not extend to reach the lacrimal. Palatal foramina are 
very long and narrow, occupying more than 75% of the 
length of the diastema. The mandible has narrow and elon-
gated angular pro cesses and the ridge lateral to the condy-
lar pro cess for the attachment of the posterior masseter is 
weakly developed.

The cheek teeth diverge strongly, with the distance 
between the anterior PM4s about 30% of the distance 
between the posterior M3. Each cheek tooth has three 
laminae, or plates, with the posterior one of M3 directed 
backward rather than transversely. The anterior lobe of 
each lower cheek tooth is reduced relative to the medial 
and posterior lobes. The laminae of all teeth are straighter 
than are those of Lagidium.

Delimitation of the number of valid species is constrained 
by a generally inadequate understanding of geographic 
continuity inall types of characters. Osgood (1943b) rec-
ognized a single species (Chinchilla chinchilla) with three 
subspecies: the Peruvian C. c. chinchilla Lichtenstein, C. 
c. velligera Prell [with lanigera Bennett a synonym] from 
Chile, and C. c. boliviana Brass from Bolivia and Argentina. 
Cabrera (1961), Woods (1993), and Woods and Kilpatrick 
(2005) listed two (Chinchilla chinchilla [= C. brevicau-
data of other authors] and C. lanigera), and Bidlingmaier 
(1937) recognized three (chinchilla Lichtenstein, boliviana 
Bass, and velligera Prell). Water house (1848) commented 
on differences in overall size and tail length between the 
Chilean and Peruvian chinchillas, describing the latter as C. 
brevicaudata in reference to its short tail. Pine et al. (1979) 
included brevicaudata in lanigera without comment. S. An-
derson (1997:473) stated “no convincing case, based on 

KEY TO THE SUBFAMILIES AND GENERA 
OF CHINCHILLIDAE:
1. Paroccipital pro cesses long, separated from bulla; bul-

lae not infl ated and not visible on dorsal surface of cra-
nium; occipital region of skull strong, prominent with 
enlarged lambdoidal ridge; skull more prominently 
ridged; postorbital pro cesses of frontal well developed; 
incisors proodont; cheek teeth (except M3) bilaminate; 
three digits on hindfeet with heavy, prominent, and 
sharp claws. . . . . . . . . . . . .Lagostominae, Lagostomus

1′. Paroccipital pro cesses small and closely aligned to 
bulla; bullae infl ated, visible on dorsal surface of cra-
nium; occipital region smooth, without sharply delin-
eated lambdoidal ridge; skull without prominent ridges 
for muscle attachment; postorbital pro cess of frontals 
weakly developed; incisors orthodont or slightly opisth-
odont; cheek teeth trilaminate; four digits on hindfeet 
with weak, blunt claws . . . . . . . . . . . . .Chinchillinae, 2

2. Bullae greatly infl ated, with large exposure of mastoid 
portion on dorsal surface of cranium; jugal usually not 
in contact with lacrimal; laminae of cheek teeth straight, 
not curved  . . . . . . . . . . . . . . . . . . . . . . . . . . Chinchilla

2′. Bullae less infl ated, with only small exposure of mastoid 
portion on dorsal surface of cranium; jugal always in 
contact with lacrimal; laminae of cheek teeth strongly 
curved, not straight. . . . . . . . . . . . . . . . . . . . Lagidium

Subfamily Chinchillinae Bennett, 1833

The Chinchillinae comprises two genera, Chinchilla and 
Lagidium, characterized by small to medium size (head 
and body length ranging from 300 to 650 mm; mass 400 
to 1700 g), very soft and lax fur, four toes on both fore-
feet and hindfeet with enlarged toe pads obscuring small, 
curved claws, a skull with small paroccipital pro cesses 
either appressed to or conforming to the curvature of in-
fl ated auditory bullae with the mastoid portion visible on 
the dorsal surface, and three laminae on each cheek tooth. 
Limited molecular sequence data confi rm a sister rela-
tionship between Chinchilla and Lagidium with respect 
to Lagostomus (Spotorno, Valladares, Marín et al. 2004; 
Ledesma et al. 2009).

Genus Chinchilla Bennett, 1829

As currently understood, there are two species within the 
genus Chinchilla, the Chilean Chinchilla (Chinchilla lanig-
era) and the Short- tailed Chinchilla (Chinchilla chinchilla 
[= C. brevicaudata]). Chinchilla lanigera is smaller in body 
size (less than 260 mm in body length) than C. chinchilla 
(>320 mm long), with shorter and more rounded ears 
(<32 mm versus >45 mm), and with a longer tail (>130 mm 
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Aulacodus: Kaup, 1832:column 1211; not Aulacodus Tem-
minck.
remarks :  Bennett’s Chinchilla has been varyingly 

dated to 1829, 1830, and 1831, resulting in differing opin-
ions as to the proper genus- group name applied to the 
chinchilla. Wiegmann (1835:205), for example, argued 
that Eriomys Lichtenstein had pre ce dence over Chinchilla 
Bennett, although he wrote “in den Gardens and Menag-
erie of the Zoological Society. 1831. Vol. 1, p. 1., bereits 
[already] 1829 gedruckt [printed].”

Alternatively, as noted by Osgood (1941:410), Chin-
chilla had been given pre ce dence historically because Ben-
nett’s description was more complete and accurate.

The confusion over date priority likely stems from the 
fact that The Gardens and Menagerie of the Zoologi-
cal Society of London, which was edited by Bennett, was 
published in three editions, one each in the years 1829, 
1830, and 1831. Tate (1935:357) apparently had in hand 
the 1831 edition when he noted that Bennett’s own pref-
ace was dated June 30, 1830. Sherborn (1922) initially 
gave 1831 for the date of Bennett’s publication but subse-
quently (Sherborn 1925a:1233, 1927b:1829) listed 1829 
for Bennett’s Chinchilla and lanigera, respectively. Most 
subsequent authors have cited 1829 as the publication 
date for Bennett’s name (E.- L. Trouessart 1897; Ellerman 
1940; Osgood 1941; Cabrera 1961 [p. 567; on p. 566 Ca-
brera gave 1820, which is likely a printer’s error]). None 
of these authors, however, referenced the words of Bennett 
himself who wrote (Bennett 1833:58), “To complete the 
history of Chinchilla he [= Bennett] also gave an account 
of the various notices regarding it, which have appeared 
since September 1829, the date of his account of it in the 
‘Gardens and Menagerie of the Zoological Society’ ” and 
(Bennett 1835c:45) “Dr. Rousseau translated into French 
my account of the Chinchilla, from the ‘Gardens and Me-
nagerie of the Zoological Society’, attributing its date to 
1831, which some of the later published copies of the vol-
ume bear upon the title- page, instead of 1829, when the 
number containing the Chinchilla was published.” There 
seems little doubt that the initial publication of Bennett’s 
Chinchilla stems from 1829, removing any question of the 
correct use of his name for the chinchilla, and with pre ce-
dence over those proposed subsequently.

D’Orbigny and Geoffroy St.- Hilaire’s (1830) Callomys 
is a composite genus that included Callomys viscaccia (as-
signed to Viscaccia Schinz [1825a], a synonym of Lagos-
tomus Brookes), Callomys laniger (= Chinchilla lanigera), 
and Callomys aureus (an indeterminate species based on a 
furrier’s skin that lacked the feet, ears, and tail). As none of 
these three names  were specifi cally chosen a type species, 
Callomys d’Orbigny and Geoffroy St.- Hilaire is indetermi-
nate as well (see J. A. Allen 1901d).

adequately documented specimens of known provenance, 
has been made for more than one species.” He went on to 
write (p. 474) that geographic variation “was known in a 
general way to the fur trade. Pelts from higher and colder 
regions had longer, fi ner, warmer fur, probably  were larger, 
and the animals may have had shorter tails and ears. How-
ever, variation is so poorly known that the use of [even] 
subspecies seems more confusing than clarifying.” Alter-
natively, Spotorno, Valladares, Marín et al. (2004) found 
that samples from northern Chile (Antofagasta; which they 
referred to brevicaudata) differed from those from central 
Chile (Coquimbo; referred to lanigera) by 5.9% in mito-
chondrial sequence divergence, and argued that these repre-
sented separate species. However, given that only a single wild 
population of one (lanigera) and two populations of the 
second (brevicaudata)  were sampled for each taxon, that 
these localities are nearly 1,000 km distant, and that none 
of the range in Peru, Bolivia, or Argentina was sampled, it 
is perhaps premature to use these limited data as defi nitive 
evidence for species boundaries. Unfortunately, it is unclear 
whether we will ever be able to delineate the number of spe-
cies within the genus, as Osgood (1943b:135) noted more 
than 60 years ago. There are few specimens of known prov-
enance in collections, and the local extermination of wild 
populations over much of the historic range due to overex-
ploitation for their valuable fur greatly restricts the level of 
geographic sampling that would be necessary to adequately 
delimit both species and geographic ranges. Nevertheless, 
there is a recent record at a geo graph i cally intermediate lo-
cality (F. Valladares et al. 2012), so there is hope that ad-
ditional populations will be uncovered that can help resolve 
taxonomic boundaries. Herein, we follow the most recent 
reviews (Spotorno, Valladares, Marín et al. 2004; Spot-
orno, Zuleta et al. 2004; Woods and Kilpatrick 2005) and 
provisionally recognize two species.

synonyms:
Mus: G. I. Molina, 1782:301; part (description of laniger); 

not Mus Linnaeus.
Cricetus: É. Geoffroy St.- Hilaire 1803:197; part (listing of 

laniger); not Cricetus Leske.
Lemmus: Tiedemann, 1808:476; part (listing of laniger); not 

Lemmus Link.
Chinchilla Bennett, 1829:1; type species Chinchilla lanig-

era Bennett, derived from Mus laniger G. I. Molina, by 
monotypy.

Eriomys Lichtenstein, 1830:plate 28, and unnumbered 
text; type species Eriomys chinchilla Lichtenstein, by 
monotypy.

Callomys d’Orbigny and Geoffroy St.- Hilaire, 1830:282; 
part; a composite genus with no type species selected.

Lagostomus: F. Cuvier, 1830:plate 64; part (listing of lani-
ger); not Lagostomus Brookes.
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S. Anderson (1997:474) acknowledged that Molina’s lani-
ger could be rejected as a dubious name of uncertain synon-
ymy, and used Eriomys chinchilla Lichtenstein as the type for 
Bennett’s Chinchilla. He stated that the type locality of Li-
chtenstein’s taxon was actually uncertain, said to be Peru by 
Prell (1934a) and Osgood (1941) or to be uncertain but per-
haps Chile by G. M. Allen (1942). Thus, without explicitly 
stating so, Anderson’s action indicated that the second objec-
tion raised by Osgood (1941; point 2, above) was invalid.

Finally, and most recently, Spotorno, Zuleta et al. 
(2004) gave the type species as Mus laniger G. I. Molina, 
arguing that Molina’s laniger was neither ambiguous nor 
unidentifi able and that Bennett’s emendation of laniger to 
the feminine lanigera was incorrect, as laniger “is perfectly 
acceptable as a noun in apposition” (p. 6). These authors 
then cited J. P. Valladares and Spotorno (2003:Case 3278) 
as a petition submitted to the International Commission 
on Zoological Nomenclature to conserve Molina’s name, 
although they stated that “the petition is not yet published, 
and the Commission has not rendered an opinion.” In re-
sponse to this petition, however, the Secretariat answered 
by letter to Spotorno that it “is not necessary to refer to the 
Commission to resolve these problems, because the genus- 
group name Chinchilla Bennett (1829) appears to be the 
oldest available name for the taxon and as such is the valid 
name (Article 23 of the Code). Also, the different genus- 
group referable to it does not need to be suppressed for 
absolute tautonomy (Article 68.4 of the Code) or for ju-
nior subjective synonym of Chinchilla (Article 23 of the 
Code).” The logical extension of the Secretariat’s response 
is that, if Bennett’s Chinchilla is valid, then his species- 
group name C. lanigera is also valid.

KEY TO THE SPECIES OF CHINCHILLA:
1. Body size small (head and body length <260 mm); 

ears short (<32 mm) and more rounded; and tail long 
(>130 mm)  . . . . . . . . . . . . . . . . . . . Chinchilla lanigera

1′. Body size larger (head and body length >320 mm); 
ears longer (>45 mm) and less rounded; and tail short 
(<100 mm)  . . . . . . . . . . . . . . . . . . Chinchilla chinchilla

Chinchilla chinchilla (Lichtenstein, 1830)
Short- tailed Chinchilla

synonyms:
Eriomys chinchilla Lichtenstein, 1830:plate 28 and un-

numbered text; type locality “Peru.”
Lagostomus laniger: Wagler, 1831b:614; part; not laniger 

G. I. Molina.
Lagostomus chinchilla: F. J. F. Meyen, 1833:586; name 

combination; = Eriomys chinchilla Lichtenstein.
Chinchilla brevicaudata Water house, 1848:241; type local-

ity “Peru.”

There has also been considerable confusion and debate 
over the type species of Chinchilla Bennett, originally de-
scribed in a semipop u lar publication (Bennett 1829) but 
subsequently in a more technical and fully illustrated treat-
ment (Bennett 1835c). G. I. Molina (1782:301) described 
“La Chinchilla, Mus Laniger (I. Mus cauda mediocri, pal-
mis tetradactylis, plantis pentadactilis, corpore cinereo la-
nato)” from Chile. Bennett (1829:1) gave the type of his 
new genus as Chinchilla lanigera, using the feminine ending 
to Molina’s name but clearly describing an animal that he 
had in hand at the time; his specimen also came originally 
from Chile. Lichtenstein (1830:plate 28 and accompanying 
unnumbered text) described Eriomys with the type species 
Eriomys chinchilla, from Peru. Finally, Prell (1934a), who 
recognized that there was confusion over Molina’s laniger, 
named the Chilean chinchilla Chinchilla velligera, stating 
clearly that his name was intended to apply to the animal 
described by Bennett.

Osgood (1941) argued that the correct type species for 
Bennett’s Chinchilla was Chinchilla velligera Prell, 1934a, 
rather than Mus laniger G. I. Molina, 1782 (as used by Tate 
1935:359; Ellerman 1940:227; and Cabrera 1961:566, for 
example) or Chinchilla lanigera Bennett, 1829 (as used by 
Woods and Kilpatrick 2005). Osgood’s reasons  were fi ve-
fold: (1) Mus laniger G. I. Molina was clearly based on 
a composite because Molina “confounded the true chin-
chilla, the mountain viscacha, the chinchilla rat [= Abro-
coma], and perhaps the degu (Octodon)” (p. 409), and 
thus its designation as the type of the genus “is unjusti-
fi ed not only because it is unidentifi able but also because 
it was a ‘species inquirendae’ ” (p. 410); (2) that Eriomys 
chinchilla Lichtenstein, 1830, while valid for the Peruvian 
form, was “not available as type of the genus Chinchilla, 
in spite of the tautonomy, and in spite of its priority” (p. 
410) because “the type must have a name based on the 
animal described by Bennett, that is, the Chilean form as 
at present understood” [italic in the original] (p. 410); (3) 
that Cricetus chincilla [sic] G. Fischer, 1814, cannot be 
used as it was proposed only as a substitute name for Mus 
laniger G. I. Molina, which itself is unidentifi able; (4) that 
“Chinchilla lanigera as used by Bennett is, at best, also to 
be regarded as a substitute for Mus laniger, and, although 
it is not an exact homonym, any attempt to give it status 
with Bennett as author is likely to be futile” [italic ours] 
(p. 410); and (5) that the Chilean chinchilla had no other 
name subsequently applied to it until Prell (1934a:100) 
used Chinchilla velligera and stated plainly that the name 
was intended to apply to the animal described by Bennett. 
Osgood thus argued that Prell’s name is the only one that 
provided what he considered the requirements for a type 
for the genus if Mus laniger G. I. Molina  was removed from 
consideration.
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that the last Peruvian specimens had been taken more than 
50 years ago, and Pacheco (2002) considered the species to 
be extinct in the wild in Peru. However, the Royal Ontario 
Museum has a single specimen collected in 1984 at a res-
taurant in Cerro de Pasco east of Lima (ROM 91301; iden-
tifi cation verifi ed by Judith Eger, pers. comm.). It is unclear 
if this animal came from a nearby natural population or 
might have been from a captive colony, but the possibility 
that an extant population remains in the remote highlands 
of central Peru is noteworthy nevertheless. J. E. Jiménez 
(1996) provided a generalized map of the presumed his-
torical distribution.

selected localit ies  (Map 398): ARGENTINA: 
Jujuy, Abra Pampa (M. M. Díaz and Barquez 2007), 
Susques (Cajal and Bonaventura 1998); Salta, Los Andes 
(R. A. Ojeda and Mares 1989), Socompa (R. A. Ojeda and 
Mares 1989). BOLIVIA: Cochabamba, mountains near 
Chaquecamata (S. Anderson 1997); La Paz, Frankfurt, at 
border with Chile, Bolivia, and Peru (S. Anderson 1997). 
CHILE: Antofagasta, Calama (AMNH 137276), El Laco, 
56 km SW of Socaire (Spotorno, Valladares, Marín et al. 
2004), Llullaillaco (Spotorno, Valladares, Marín et al. 
2004); Arica y Parinacota, Parinacota (USNM 391825); 
Atacama, Laguna Santa Rosa (F. Valladares et al. 2012), 
Quebrada Piedras Lindas, Parque Nacional Nevado Tres 
Cruces (F. Valladares et al. 2012). PERU: Pasco, Cerro de 
Pasco (ROM 91301).

subspecies :  Brass (1911) distinguished populations 
from Bolivia and Chile as a subspecies (boliviana) sepa-
rate from the nominal form from Peru. However, given the 
diffi culty in establishing species boundaries, we agree with 
S. Anderson (1997) that delineating subspecies is probably 
more confusing than it is useful. Thus, we regard C. chin-
chilla to be monotypic until adequate studies of geographic 
variation are undertaken and published.

natural history:  Little information is known 
about the ecol ogy or population biology of this species, 
with none known for Peruvian or Bolivian localities. In 
Peru, before most populations  were exterminated by over 
exploitation for fur or meat, C. chinchilla was reported as 
abundant, ranging from the coast near Lima to elevations 
as high as 11,000 feet (Osgood 1943b:135; quoting from 
Tschudi 1845) and Walle (1914) made similar comments 
about Bolivian populations in La Paz, Oruro, and Potosí 
departments. Walle (1914:370), however, noted “the ex-
tinction of the species will only be a matter of time if mea-
sures are not taken to preserve it.” In Argentina, García 
Fernández et al. (1997) and Barquez, Díaz, and Ojeda 
(2006) listed conservation status as “in critical danger” 
due to overexploitation. In Chile as well, C. chinchilla 
is regarded as in risk of extinction (Cofré and Marquet 
1999; SAG 2000), although a few populations have been 

[Chinchilla brevicaudata] var. major: E.- L. Trouessart, 
1897:628; name combination, attributed to Burmeister, 
1879.

Chinchilla boliviana Brass, 1911:613; type locality “aus 
Peruist sehr selten geworden. –Die fi ensten Felle kom-
men aus der Gegend von Tacna und Arica.”

Chinchilla laniger boliviana: G. M. Allen, 1942:389; name 
combination.

Chinchilla laniger brevicaudata: G. M. Allen, 1942:389; 
name combination.

[Chinchilla] chinchilla: Osgood, 1941:410; fi rst use of cur-
rent name combination.

Chinchilla chinchilla chinchilla: Osgood, 1943b:136; name 
combination.

Chinchilla chinchilla boliviana: Osgood, 1943b:136; name 
combination.

Chinchilla brevicaudata boliviana: Cabrera, 1961:567; name 
combination.

Chinchilla brevicaudata brevicaudata: Cabrera, 1961:567; 
name combination.

[Chinchilla chinchilla] brevidauda Woods and Kilpatrick, 
2005:1550; incorrect subsequent spelling of Chinchilla 
brevicaudata Water house.
description:  Distinguishable from C. lanigera by 

larger size (head and body length >320 mm) and both 
shorter ears (<32 mm) and tail (<100 mm). Modal number 
of caudal vertebrate 20 (Grau 1986). Otherwise, two spe-
cies apparently share same overall external and cranioden-
tal traits. Prell (1934a) stated that Peruvian (chinchilla or 
brevicaudata) and Bolivian (boliviana) forms differed only 
slightly in color.

distribution:  Chinchilla chinchilla was historically 
known from the coast and Andes of central Peru (Tschudi 
1845) south through the highlands of west- central Bolivia 
(S. Anderson 1997), northern Chile (Spotorno, Valladares, 
Marín et al. 2004), and adjacent northwestern Argentina 
(Osgood 1943b; Barquez, Díaz, and Ojeda 2006). Based 
on information gleaned from local in for mants, Cajal and 
Bonaventura (1998) believed that relictual populations re-
main in the northwestern Argentinean provinces of Cata-
marca, Jujuy, and Salta. M. M. Díaz and Barquez (2007) 
recorded specimens from the highlands of Jujuy province, 
but failed to fi nd any extant populations during their fi ve 
years of fi eldwork, although Chebez (1994) stated that a 
Provincial Reserve had been established for the species. 
Chilean populations  were thought to be extinct due to over-
exploitation by 1953 ( J. E. Jiménez 1996), but have since 
been rediscovered in the highlands of Antofagasta (Spot-
orno, Zuleta et al. 1998; Cortes et al. 2003; Spotorno, Val-
ladares, Marín et al. 2004). Bolivian populations may be 
extinct, as the most recent specimen was collected in 1939 
(S. Anderson 1997). Eisenberg and Redford (1999) stated 
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remarks :  Many authors who recognized more than 
a single species of Chinchilla have used and continue 
to use brevicaudata Water house, 1848 as the name for 
the Short- tailed Chinchilla (e.g., E.- L. Trouessart 1897, 
1904; Cabrera 1961; Woods 1993; Barquez et al. 2006; 
M. M. Díaz and Barquez 2007). It seems clear, however, 
that Lichtenstein’s earlier name chinchilla, with its type 
locality in Peru, has priority (see Osgood 1943b; S. An-
derson 1997; Woods and Kilpatrick 2005). S. Anderson 
(1997:475) listed Chinchilla intermedia Dennler, 1939, 
as a synonym of C. chinchilla, citing Cabrera (1961) and 
without having seen Dennler’s paper. The reference that 
Anderson cited (p. 529), and stated to come from Prell 
(1934a:103), was a paper by Dennler published in 1934 
regarding the Eu ro pe an fur trade and farm breeding of 
chinchillas, with no mention of the name C. intermedia. 
Rather, as noted by Prell (1934a:102– 103), Dennler re-
ferred only to the common names given in the fur trade, 
“chinchilla cordillerana” in South America and “chin-
chilla Indiana” in Eu rope. Cabrera (1961:567) cited a sec-
ond Dennler paper published in another source as “Chin-
chilla intermedia Dennler, Rev. Anim. Pelif., 2, 1939:95.” 
We have been unable to locate either of these papers, and 
have not listed Dennler’s apparent name in the synonymy 
above as a result.

The karyotype is completely biarmed, with 2n = 64 and 
FN = 128 (Vidal- Rioja et al. 1973a, as C. brevicaudata).

Chinchilla lanigera Bennett, 1829
Chilean Chinchilla

synonyms:
Mus Laniger G. I. Molina, 1782:301; type locality “Provin-

cie Boreali del Chile” [= northern provinces of Chile]; 
given as “Coquimbo” by Osgood (1943b:134).

Cricetus laniger: É. Geoffroy St.- Hilaire, 1803:197; name 
combination.

L[emmus]. laniger: Tiedemann, 1808:476; name combi-
nation.

C[ricetus]. chincilla G. Fischer, 1814:55; type locality 
“Chile borealibus”; substitute name for Mus laniger G. 
I. Molina.

[Hypudaeus] ? laniger Illiger, 1815:108; nomen nudum; 
name given in a list of South American species and with-
out a description.

Chinchilla lanigera Bennett, 1829:1; type locality “Coqui-
mbo, Chile”; based on Mus laniger G. I. Molina.

Callomys laniger: d’Orbigny and Geoffroy St.- Hilaire, 1830: 
289; name combination.

Lagostomus laniger: F. Cuvier, 1830:plate 64; name com-
bination.

Aulacodus laniger: Kaup, 1832:column 1211; name com-
bination.

rediscovered in Antofagasta (II Región) where it lives at 
elevations between 3,400 and 5,000 m (Muñoz- Pedreros 
and Yáñez 2000; Tirado et al. 2012). Tirado et al. (2012) 
reported that individuals in Parque Nacional Llullaillaco 
at 3,400 m  were herbivorous, consuming primarily bunch 
grass (Stipa chrysophylla) and secondarily shrubs of the 
genus Adesmia (Papilionaceae). As an adaptation to high 
elevations, this species has a higher hemoglobin oxygen af-
fi nity (P50 at 23.3 ± 0.06 mm Hg) than that of the coastal 
C. lanigera (27.7 ± 0.03 mm Hg; Ostojic et al. 2002). It is 
also well adapted to the low water and food availability at 
these extreme elevations, as basal metabolic rate, thermal 
conductance, and the energetic cost for maintenance of 
water balance  were each lower than predicted from body 
size (Cortés et al. 2003). Spotorno, Zuleta et al. (1998) ar-
gued that the short ears and tail of C. chinchilla are exter-
nal adaptations to the cold environments in which these 
animals occur.

Map 398    Selected localities for Chinchilla chinchilla (●); questionable local-
ity in central Peru shown as disjunct from contiguous range. Contour line = 
2,000 m.
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beteroniana; J. E. Jiménez 1990a). This species is social, 
living in colonies of up to 100 individuals (Albert 1900) 
or greater ( J. E. Jiménez 1990a) that range in extent from 
1.5 to >100 ha, usually on northfacing slopes. The natural 
population structure is viewed as a classic metapopulation, 
with frequent local extinction followed by recolonization 
of suitable habitat patches. Population density averaged 
4.37 individuals per hectare and did not fl uctuate between 
years of low and high precipitation ( J. E. Jiménez et al. 
1992). Natural predators include the Culpeo (Lycalopex 
culpaeus), which take all age classes, and the Magellanic 
Horned Owl (Bubo magellanicus), which preys mostly on 
the young ( J. E. Jiménez 1993). Chinchillas are herbivores 
that feed on a wide range of plant species, mostly grasses 
and forbs, with diet shifting both seasonally and annually 
(Serra 1979; Cortés et al. 2002).

Chinchillas are noted for being quiet and relatively 
shy but nevertheless quite active animals that ricochet 
across rocks with remarkable agility by use of their long 
hindlimbs. Individuals are highly philopatric, using con-
spicuous rocks within their home range for resting, as ob-
servation posts, and as latrines that advertise their pres-
ence. They keep their fur clean by sand or soil bathing 
(Stern and Merari 1969), repeatedly using the same small 
patch and thus leaving a barren circle of fi ne dust up to 
40 cm in diameter near the entrance to their burrow.

The gestation period is 111 days (range: 105– 118), 
based on captive animals, with litter size ranging from one 
to six but usually two or three (Neira et al. 1989). Lacta-
tion normally lasts six to eight weeks, and sexual maturity 
of both sexes is reached by eight months of age, on average 
(Weir 1974a). Reproduction in the wild apparently occurs 
during the winter (between May and November; Spotorno, 
Zuleta et al. 2004). The maximum recorded life span in the 
wild has been six years ( J. E. Jiménez 1990a), but captive 
animals may live more than twenty years. Lammers et al. 
(2001) examined the ontogeny leading to sexual dimor-
phism in adults and Cortés, Rosenmann, and Bozinovic 
(2000a,b) examined the effi ciency of water regulation by 
minimizing evaporative water loss and maximizing meta-
bolic water production.

This species is highly endangered in the wild (Thorn-
back and Jenkins 1982; Glade 1988), and has the second 
highest conservation priority among Chilean mammals 
(Cofré and Marquet 1999). Due to severe overharvesting 
for their valuable fur (Iriarte and Jaksic 1986), the species 
was nearly exterminated from the wild by the early 1900s 
( J. E. Jiménez 1996). J. E. Jiménez (1993) estimated the 
total wild population at only 2,500 to 11,700 individuals, 
with numbers apparently declining.

Chilean Chinchillas  were initially domesticated for their 
valuable pelts but now are raised both for the pet trade 

Chinchilla velligera Prell, 1934a:100; type locality “Chile- 
vom Rio Chuapa”; replacement name for Mus lanigera 
Bennett.
description:  As previously noted, Chinchilla la-

nigera differs from C. chinchilla by smaller body size 
(<260 mm), more rounded and longer ears (>45 mm), 
and longer tail (>130 mm; Spotorno, Zuleta et al. 2004). 
Modal number of caudal vertebrate 23 (Grau 1986). Oth-
erwise, the two species share same external and cranio-
dental traits that characterize genus. This species exhib-
its reverse sexual dimorphism, with females substantially 
larger than males; wild animals, but smaller and less sexu-
ally dimorphic than domestic individuals, with mass av-
eraging 412 g in wild- caught males, 422 g in wild- caught 
females ( J. E. Jiménez 1990a) in contrast to weights up 
to 600 and 800 g, respectively, for two sexes in domestic 
stock (Neira et al. 1989).

distribution:  The historic distribution included 
the hills and low mountains of coastal Chile, between 26° 
and 35°S latitude (Bennett 1835c; Spotorno, Zuleta et al. 
2004). By the mid- nineteenth century, however, C. lanigera 
had been exterminated from latitudes south of 32° (Río 
Choapa, the type locality of Chinchilla velligera Prell) and 
north of 29°S latitude (Gay 1847; J. E. Jiménez 1990a,b). 
The two currently known natural populations are restricted 
to the region between 31° and 29°S latitude (Spotorno, 
Zuleta et al. 2004). An earlier report (E. P. Walker 1968) 
of populations as far south as 52° is apparently in error 
(Spotorno, Zuleta et al. 2004). Both J. E. Jiménez (1996) 
and Spotorno, Zuleta et al. (2004) map the presumed his-
torical distribution.

selected localit ies  (Map 399; known extant 
populations only, from Spotorno, Valladares, Marín et al. 
2004): CHILE: Coquimbo, Illapel, 15 mi N of Aucó, La 
Higuera.

subspecies :  Chinchilla lanigera is monotypic.
natural history:  Spotorno, Zuleta et al. (2004) 

reviewed the ecol ogy, reproductive biology, physiology, and 
behavior of both wild and captive C. lanigera. The litera-
ture on captive animals is voluminous, covering virtually 
all aspects of form and function but especially reproduc-
tive anatomy and physiology as well as basic husbandry. 
Data from natural populations are very limited. The na-
tive range is within the barren, arid, and rugged areas of 
the transverse mountain chains in north- central Chile that 
connect the coastal ranges with the Andes, at elevations 
from 400 to 1,650 m.  Here, rainfall is seasonal and limited, 
and the typical habitat is rocky or sandy substrates covered 
by plant communities that are a matrix of typical xeric spe-
cies from the northern desert and mesic southern Mediter-
ranean zones. Individuals shelter in crevices between rocks, 
in holes dug below rocks, or within large bromeliads (Puya 
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(range: 322 to 405 mm) and mass 1.24 kg (range: 1.2 to 
1.6 kg; Pearson 1948). Unlike Chinchilla, however, while 
females are slightly larger in average mea sure ments than 
males, they are not signifi cantly so. The tail is shorter than 
the head and body, although longer absolutely and propor-
tionally than in Chinchilla, averaging about 78% of the 
body length. Coarse, pale hairs form a crest along the top of 
the tail and are sharply demarcated from the shorter, fi ner 
dark hairs along the bottom. The tip of the tail varies from 
black to red- brown. As with Chinchilla, the fur is thick and 
soft, comprised of dense tufts that contain a dozen or so 
individual hairs; the sparse guard hairs have slender shafts 
and stout tips. Pearson (1948) noted that adult coloration 
of populations from southern Peru he called L. peruanum 
was unusually variable, with specimens in the same local 
population ranging from creamy buff over the entire back 
to a dark grizzled gray. The venter is always paler than the 
back, gray washed with buffy yellow. Buff or orange fur 
usually covers the rump and upper thighs, and there may 
be axillary and inguinal patches of white. The palms and 
 soles are naked and black, but the backs of both forefeet 
and hindfeet are furry, usually quite pale or even white. 
The ears are gray, or gray- brown, fringed with pale gray 
or white hairs. The darkest region is over the rump, and a 
narrow, dark, mid- dorsal line running up to the shoulder 
region is frequently present. The ears are large. The hind-
feet are narrow with four digits, with digit V extremely 
short. The forefeet have four digits. All digits terminate in 
short, curved claws dwarfed by enlarged toe pads. The tail 
is longer absolutely and proportionally than in Chinchilla, 
though typically less than 50% of the head and body 
length, well furred, and terminates in a black tip that is 
characteristically curled dorsally. Females of L. peruanum 
have a single pair of mammae, located on the side of the 
thorax (Pearson 1949).

The skull is narrow, with a long rostrum. The interor-
bital region is broad, with weakly developed postorbital 
pro cesses of the frontals that tend to be depressed between 
the orbits. The braincase is fl at and rounded, with no sag-
ittal ridge and only weakly developed parietal ridging. The 
bullae are enlarged, with the mastoid portion visible on 
the dorsal surface of the skull, but not to the degree as 
in Chinchilla, and not extending posterior to the occiput. 
Thus, the interparietal is wider than it is long, in contrast 
to the condition in Chinchilla. The paroccipital pro cesses 
are longer than in Chinchilla, not in intimate contact with 
the bullae but curved to conform to the shape of the tym-
panic portion. The jugal is broad and in contact with the 
lacrimal anteriorly. The fl oor of the infraorbital foramen is 
smooth, lacking a canal indicative of nerve passage. Inci-
sive foramina are long and narrow, but occupy only bout 
60% of the diastemal length. The anterior palate is greatly 

(R. A. Webb 1991) and as laboratory animals, where they 
are used in auditory research (Heffner and Heffner 1991; 
L. Robles and Ruggero 2001).

remarks :  For a discussion of whether laniger Molina 
or lanigera Bennett is the correct specifi c epithet to be ap-
plied to this species, see Remarks for the genus.

The karyotype is completely biarmed, with 2n = 64 and 
FN = 128 (Makino 1953; Nes 1963; Hsu and Benirschke 
1967).

Genus Lagidium Meyen, 1833

We recognize three species of Lagidium, one with an exten-
sive distribution down the spine of the Andes, from south-
ern Peru through Bolivia and northern Chile to central 
Argentina (L. viscacia, including L. peruanum which has 
been recognized by many authors as a valid species, both 
in the past and presently [e.g., Woods and Kilpatrick 2005; 
Ledesma et al. 2009]), a second from a small area in the 
mountains of west- central Argentina and adjacent Chile 
(L. wolffsohni), and a third, recently described from south-
ern Ec ua dor (L. ahuacaense). While multiple species names 
are available along the extended distribution of L. viscacia, 
hypotheses of species boundaries or geographic limits are 
lacking at the present time (see Remarks).

Externally, Lagidium is larger in body size than Chin-
chilla, with head and body length averaging 344 mm 

Map 399    Selected localities for Chinchilla lanigera (●). Contour line = 2,000 m.
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3) for nomenclatural purposes, and thus making the ge-
neric association of his Viscaccia moot.

Lagidium Meyen and Lagotis Bennett  were both pro-
posed in 1833, the former in March of that year and 
the latter initially read before the Zoological Society of 
London in May. Bennett, however, asserted (1835a:492; 
1835c:492) that his Lagotis should have priority as it was 
“characterized by me . . .  at a Meeting of the Committee 
of Science and Correspondence [of the Zoological Society 
of London] in June 1832, and the name then given was 
affi xed, through the life of the individual, to the cage in 
which the Society’s animal was kept.” Despite Bennett’s 
protestations to the contrary, however, Lagotis as a valid 
name stems from its fi rst appearance in the published liter-
ature, two months after Meyen’s Lagidium (see Wiegmann 
1835:204). Furthermore, Lagotis Bennett is preoccupied 
by Lagotis Desmarest (based on a manuscript name of 
M. de Blainville), a ju nior synonym of Pedetes Illiger (Tate 
1935:361).

Callomys d’Orbigny and Geoffroy St.- Hilaire is a com-
posite genus clearly based on species now placed in both 
Lagostomus (Callomys viscacia) and Chinchilla (Callomys 
laniger), but also a third species, Callomys aureus, based 
on furrier’s skins without feet, ears, or tail that Bennett 
(1833:59) considered a questionable synonym of Chinchilla 
lanigera and Tate (1935:360) thought might well represent a 
Lagidium. E.- L. Trouessart (1897:627) listed aureus as a syn-
onym of Lagidium peruanum Meyen. Even so, Callomys as 
a genus is indeterminate and C. aureus as a species is as well.

The genus Lagidium is in need of a revision that incorpo-
rates analyses of adequate geographic samples for both mor-
phological and molecular character variation. The poorly 
delineated species boundaries are highlighted by the various 
published opinions, all of which lack substantive character 
analyses.

Thomas (1907a:441) reviewed the characters and dis-
tribution of the species named during the nineteenth cen-
tury, referring all to the genus Viscaccia, as follows: viscacia 
G. I. Molina, a “large deep gray animal from the Chilean 
Andes,” cuvieri Bennett and pallipes Bennett, both “refer-
able to a strongly yellowish form found in Northern Chile,” 
and peruana Meyen, which “I cannot certainly identify.” 
He then described 10 additional species as new. In 1914, 
Thomas (p. 285) reversed his earlier opinion and advocated 
use of Lagidium over Viscaccia. He subsequently described 
seven additional species between 1919 and 1926 (lockwoodi 
[1919d], vulcani [1919f], famatinae [1920g], boxi [1921c], 
tontalis and viatorum [1921i], and sarae [Thomas and St. 
Leger 1926b]), each largely known only from one or a few 
specimens and from their respective type localities. Eller-
man (1940:230– 231) cited R. W. Hayman, who examined 
all specimens in the British Museum and believed that the 

restricted between the premolars, with the horizontal dis-
tance less than 25% of that between the last molars. The 
mandible is similar to that of Chinchilla, with elongated 
and narrowed angular pro cesses and a weakly developed 
ridge lateral to the reduced coronoid pro cess for muscle 
attachment.

The cheek teeth each have three, distinctly curved rather 
than straight, laminae, particularly so in M3. In the maxil-
lary series the third plate of each tooth is shorter than the 
other two, with that of M3 forming a posteriorly pointed 
heel. In the mandibular series, the fi rst plate of each tooth 
is reduced relative to the median and posterior plates.

synonyms:
Lepus: G. I. Molina, 1782:307; part (description of visca-

cia); not Lepus Linnaeus.
Viscaccia Oken, 1816:835; part (a composite based on Lepus 

chilensis Oken, the “le vizcache” of Azara [1801], and 
Mus laniger G. I. Molina [see J. A. Allen 1902c:196]); 
ruled a synonym of Lagidium Meyen (ICZN 1925) and 
an unavailable name (ICZN 1956).

Callomys d’Orbigny and Geoffroy St.- Hilaire, 1830:282; 
part (description of aureus); a composite genus with no 
type species selected.

Lagidium Meyen, 1833:576; type species Lagidium pe-
ruanum Meyen, by monotypy (recommended for legal-
ization by fi at, instead of Viscaccia Oken, by Thomas 
[1914g:285; see also Thomas 1924g:347], with Lagid-
ium Meyen offi cially adopted in preference to Viscaccia 
Oken [ICZN 1925:Opinion 90; ICZN 1929:Opinion 
110]).

Lagotis Bennett, 1833:58; type species Lagotis Cuvieri Ben-
nett, by monotypy; not Lagotis Desmarest, a ju nior syn-
onym of Pedetes Illiger (Palmer 1904).
remarks :  Oken (1816:835) erected Viscaccia, based 

both on Lepus chilensis (a replacement name for Mo-
lina’s Lepus viscacia) and Mus laniger G. I. Molina, a 
composite but a name that is associated with Chinchilla 
(see Remarks for that genus). Viscaccia Oken has often 
been associated with the mountain viscachas (e.g., E.- L. 
Trouessart 1897; Thomas 1907a). J. A. Allen (1902c), 
however, argued that, because Molina’s Lepus chilen-
sis was based wholly on “le vizcache” of Azara (1801), 
which is the Plains Viscacha, Lagostomus (see that ac-
count), Oken’s Viscaccia applied to Lagostomus rather 
than Lagidium. Initially the International Commis-
sion (ICZN 1925:Opinion 90) ruled “Lagidium Meyen, 
1833, type species Lagidium peruanum Meyen, is ad-
opted in preference to Viscaccia Oken, 1816, genotype 
‘Lepus chilensis G. I. Molina.’ ” Subseqeuntly, the ICZN 
(1929:Opinion 110) suppressed Viscaccia for the purpose 
of Priority but not of Homonomy and then, in Opinion 
417 (ICZN 1956), rejected Oken’s entire Lehrbuch (Vol. 
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for any character. Even the limited mitochondrial sequence 
data available (Spotorno, Valladares, Marín et al. 2004; 
Ledesma et al. 2009) has so far failed to resolve species 
boundaries although it offers hope as more samples are 
added. However, if the general clade structure obtained 
by these authors is upheld by additional work, then both 
the number of species and the names applied to each will 
substantially change, as will the geographic limits of each 
species so defi ned. For example, the recent analysis of 
Ledesma et al. (2009) recovered six clades that together 
formed a basal polytomy with nearly equivalent levels of 
divergence (maximum 9%). These clades included (1) the 
single specimen of L. ahuacaense from Ec ua dor, (2) two 
specimens assigned to L. viscacia perlutea from Bolivia and 
northern Argentina, (3) L. viscacia boxi (from Neuquén, 
Argentina) plus L. wolffsohni, (4) L. viscacia viscacia from 
north- central Chile, (5) L. peruanum from northern Chile, 
and (6) L. peruanum from southern Peru. Only clades 5 
and 6 share limited sister- group support.

Herein, we take a conservative position and recognize 
only a single, widely ranging and likely polytypic species, L. 
viscacia (including L. peruanum and L. boxi), and two highly 
localized, peripheral isolates, the southern L. wolffsohni, de-
spite the fact that it is apparently nested phyletically within 
L. viscacia, and the northern L. ahuacaense. As we noted 
earlier, with additional molecular sampling targeted both to 
type localities and to infi ll geographic lacunae, the resolu-
tion of species limits and the applicability of available names 
to each will certainly redefi ne taxonomic diversity in the 
genus. Fortunately, Lagidium has not been exploited to the 
degree as has Chinchilla, and suffi cient natural populations 
remain that can be sampled.

KEY TO THE SPECIES OF LAGIDIUM:
1. Body size larger (head and body length >470 mm); 

dorsal coloration rich brownish slate; mid- dorsal dark 
stripe weakly developed; ears short with black outer and 
lighter inner surfaces; distribution limited to southern 
Argentina and adjacent Chile  . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .Lagidium wolffsohni

1′. Body size smaller (head and body length ranges from 
360 to 425 mm); dorsal coloration highly variable, from 
creamy buff to dark gray; mid- dorsal dark stripe usually 
well developed; distribution from southern Ec ua dor to 
northern Argentina and Chile . . . . . . . . . . . . . . . . . . . 2

2. Dorsal color dark gray; dorsal surface of feet blackish; 
ears short (ca. 60 mm) and black on both surfaces; least 
interorbital breadth of skull narrow (ca. 16.5 mm); ros-
trum broad (ca. 16.2 mm); braincase fl at; known only 
from southern Ec ua dor. . . . . . . . Lagidium ahuacaense

2′. Dorsal color highly variable, but typically buff to dark 
gray; dorsal surface of feet pale, not black; ears longer 

21 named forms could be grouped readily into four species: 
L. viscacia (with lutea, cuscus, perlutea, vulcani, tucumana, 
lockwoodi, famatinae, tontalis, viatorum, and moreni syn-
onyms), L. peruanum (including pallipes, inca, subrosea, 
saturata, punensis, and arequipae); L. boxi (including sarae); 
and L. wolffsohni, which he stated (p. 231) “differs clearly 
in colour pattern from all the remainder.” Osgood (1943b) 
placed all Chilean and Argentinean taxa within a polytypic 
L. viscacia, but did not comment on those taxa described 
from Bolivia or Peru. Cabrera (1961) recognized three spe-
cies, the polytypic and broadly ranging L. peruanum and 
L. viscacia and the monotypic L. wolffsohni with a limited 
range in Santa Cruz, Argentina. S. Anderson (1997) recog-
nized a single species in Bolivia (L. viscacia) even though 
he mapped localities only minimally distant from those of 
L. peruanum from the adjacent Altiplano of Peru. Simi-
larly, Pacheco et al. (2009) applied L. viscacia to Peruvian 
rec ords, noting the imprecise defi nition of this species and 
diffi culty in delimiting L. peruanum. Woods and Kilpatrick 
(2005) followed Cabrera in their recent taxonomic compila-
tion of the genus, and recognized three species (L. perua-
num, L. viscacia, and L. wolffsohni). Finally, Ledesma et al. 
(2009) described a new species, unexpectedly encountered 
in southern Ec ua dor (see Werner et al. 2006).

It is impossible at the present time to either effectively 
diagnose species or to map their ranges with any certainty, 
much less to sort the plethora of available names to one 
“species” or another, except by the geographic proximity 
of their respective type localities. Only Thomas (1907a), 
when he described 10 new “species,” and R. W. Hayman, 
when he “looked through the considerable British Mu-
seum material with a view of getting the twenty- one ‘dis-
tinct species’ in this genus into some sort of revision” (in 
Ellerman 1940:230), had examined a broad spectrum of 
specimens and named forms at one time. Hayman placed 
considerable weight on overall size and coloration, particu-
larly the distinctness of the dorsal stripe, in establishing his 
groups. However, as Pearson (1948:346) noted, “the color 
of specimens from a single locality is extremely variable 
[including the dorsal stripe] and changes considerably with 
age— facts not fully realized by Thomas when he described 
fi ve full species from Peru (see especially Thomas 1907a) 
and three from adjacent Bolivia.” Moreover, in some cases, 
Hayman’s allocation of names to his “species” severely 
confl icted with geography (i.e., his linkage of pallipes to L. 
peruanum, even as a possible synonym of L. p. peruanum 
from southern Peru [Ellerman 1940:231], when the type 
of Bennett’s pallipes came from far to the south, in Men-
doza province, Argentina [see Osgood 1943b:138– 139]). 
These confl icts only highlight Pearson’s (1948) caution 
about intralocality variation not to mention the complete 
lack of any substantive geographic analyses of any kind, 
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an 80° slope. The viscacha at Cerro Ahuaca was unknown 
to the local people.

remarks :  This species is known only from the ho-
lotype as a preserved specimen. Werner et al. (2006) pub-
lished a color photograph of a living individual.

Lagidium viscacia (G. I. Molina, 1782)
Mountain Viscacha

synonyms:
Lepus viscacia G. I. Molina, 1782:307; no type locality given; 

restricted to “Chilean Andes; cordillera of Santiago” (Os-
good 1943b:137).

Lepus viscaccica Brandis, 1786:272; unjustifi ed emenda-
tion of viscacia G. I. Molina.

Callomys aureus d’Orbigny and Geoffroy St.- Hilaire, 1830: 
291; no type locality given; nomen dubium (Bennett 
1833; Tate 1935).

Lagidium peruanum Meyen, 1833:578; type locality “Es 
lebt auf den Hoch- ebenen Perus, stets über die Höhe 
von 12 bis 13000 Fuss hinaus” (= high plateau, Peru, 
altitude, 12,000 to 13,000 feet), probably Pisacoma, 
Puno, Peru (Pearson 1948:346, citing pers. comm. from 
C. C. Sanborn).

Lagotis Cuvieri Bennett, 1833:59; no type locality given; 
“purchased, in June 1832, from a dealer, who was com-
pletely ignorant of the locality from which it was origi-
nally obtained” (Bennett 1833:59).

Lagotis pallipes Bennett, 1835b:67– 68; type locality “in 
Chiliae montosis,” actually from Mendoza province, 

(>65 mm, on average); broader interorbital breadth 
(>16.8 mm); narrower rostrum (<14 mm); braincase 
more elevated; broad range from central Peru to central 
Chile and Argentina  . . . . . . . . . . . . . Lagidium viscacia

Lagidium ahuacaense Ledesma, Werner, 
Spotorno, and Albuja, 2009
Ec ua dorean Viscacha

synonym:
Lagidium ahuacaense Ledesma, Werner, Spotorno, and Al-

buja, 2009:47; type locality “Cerro El Ahuaca, Parro-
quia Cariamanga, Canton Calvas, Loja Province, Ec ua-
dor (04°18′2′′S, 79°32′47′′W).”
description:  Medium sized for genus, head and 

body length of holotype 403 mm. Dorsal color brownish- 
gray dorsal; ventral color yellowish gray; ears blackish with 
cream- colored fringes; forefeet and hindfeet bear black 
hairs dorsally; palms and  soles naked and blackish in 
color. Dorsally, tail with long and coarse hairs, maroon with 
some cream in color; ventral surface of tail clothed in 
short, blackish- brown hairs; tail tip clothed in long hairs. 
Vibrissae mostly black, with mystacial vibrissae thick and 
long (up to nearly 150 mm), superciliary vibrissae scarce 
but thick, and single genal vibrissa present.

In comparison with other species, L. ahuacaense darker 
than average specimen of L. viscacia and of L. wolffsohni. 
Skull, in dorsal view, with more pronounced convex pre-
maxillofrontal sutures, wider rostrum and narrower in-
terorbital constriction, less arched braincase, more robust 
jugal; in ventral view, mesopterygoid fossa with more par-
allel sides and somewhat narrower basioccipital, constrict-
ing space between bullae.

distribution:  Lagidium ahuacaense is known only 
from the type locality in the Cerro El Ahuaca, a steep gran-
ite peak about 1 km from the town of Cariamanga.  Here, 
the species inhabits the full elevational extent of the peak 
(1,950– 2,480 m).

selected localit ies  (Map 400): EC UA DOR: 
Loja, Cerro El Ahuaca (type locality of Lagidium ahuaca-
ense Ledesma, Werner, Spotorno, and Albuja).

subspecies :  Lagidium ahuacaense is monotypic.
natural history  (available data from Wer-

ner et al. 2006): Individuals at the type locality of Cerro 
Ahuaca are restricted to the immediate vicinity of exten-
sive rocky surfaces, on a steep cliff face (varying from a 
40° to 80° incline) at 2,450 m, where a small colony of 
individuals (at least two adults and one juvenile) was ob-
served and photographed. The vegetation is classifi ed as 
dry montane scrub (Sierra 1999), with the surrounding 
area heavily deforested in recent de cades. Observations 
suggested that individuals are timid and stay close to their 
den entrance, which was placed in a deep rock crevice on 

Map 400    Single known locality for Lagidium ahuacaense (●). Contour line = 
2,000 m.
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ern end of the Sierra de Ambato, Catamarca, Argentina 
(Pardiñas et al. 2007).

Lagidium tucumanum: Thomas, 1919f:133; name combi-
nation.

Lagidium vulcani Thomas, 1919f:133; type locality “Cerro 
Casabindo, 4800 m,” Jujuy, Argentina.

Lagidium famatinae Thomas, 1920g:421; type locality “La 
Invernada, in the northern half of the chain, about 35 km. 
north of the mountain ‘Nevada de Famatina,’ and situ-
ated at an altitude of about 3800 m,” La Rioja, Argentina.

Lagidium boxi Thomas, 1921c:180; type locality “Pilca-
ñeu [= Pilcaniyeu], Upper Rio Negro, N.W. Patagonia. 
1200 m,” Río Negro, Argentina.

Lagidium tontalis Thomas, 1921i:219; type locality “Sierra 
Tontal, a north and south range of mountains some 60 km. 
W. of San Juan. Collection made at Los Sombreros, an 
estancia at about 2700 m. altitude, and 35 km. N.W. of 
Pedernal” (p. 214), San Juan, Argentina.

Lagidium viatorum Thomas, 1921i:220; Punta de Vacas, 
N.W. Mendoza. Alt. 2300 m,” Argentina.

Lagidium sarae Thomas and St. Leger, 1926b:639; 
type locality “Pino Hachado, Neuquen, 1500 m,” 
Argentina.

Lagidium viscaccia: Tate, 1935:363; name combination 
and incorrect subsequent spelling of viscacia G. I. 
Molina.

[Lagidium viscaccia] cuvieri: Tate, 1935:363; name com-
bination and incorrect subsequent spelling of viscacia 
G. I. Molina.

[Lagidium viscaccia] lutescens: Tate, 1935:363; name com-
bination and incorrect subsequent spelling of viscacia 
G. I. Molina.

[Lagidium viscaccia] crassidens: Tate, 1935:363; name com-
bination and incorrect subsequent spelling of viscacia 
G. I. Molina.

[Lagidium viscaccia] chilensis: Tate, 1935:363; name com-
bination and incorrect subsequent spelling of viscacia 
G. I. Molina.

[Lagidium viscaccia] crinigerum: Tate, 1935:363; name com-
bination and incorrect subsequent spelling of viscacia 
G. I. Molina.

[Lagidium viscaccia] viscaccia: Tate, 1935:363; name com-
bination and incorrect subsequent spelling of viscacia 
G. I. Molina.

[Lagidium] inca: Tate, 1935:364; name combination.
[Lagidium] arequipae: Tate, 1935:364; name combination.
[Lagidium] subrosea: Tate, 1935:364; name combination.
[Lagidium] saturata: Tate, 1935:364; name combination.
[Lagidium] punensis: Tate, 1935:364; name combination.
[Lagidium] cuscus: Tate, 1935:364; name combination.
[Lagidium] lutea: Tate, 1935:364; name combination.

 Argentina, “at an elevation of 4000 to 5000 feet, be-
tween Villavicencia [= Villavicencio] and Uspallata ” 
(Bridges 1843:132; see also Osgood 1943b:138– 139).

Lagidium Cuvieri: Wagner, 1843a:306; name combination.
Lagidium pallipes: Wagner, 1843a:308; name combination.
Lagidium lutescens Philippi, 1896:8, plate II, Fig. 2, plate 

III, Fig. 5; type locality “provincia Tarapacá inter Co-
pacoya et Inocaliri, nec non ad Socaire prope oppidum 
Atacama,” Chile.

Lagidium crassidens Philippi, 1896:10; no type locality given.
Lagidium crinigerum Philippi, 1896:10, plate III, Fig. 2; no 

type locality given.
[Lagidium] pallipes: E.- L. Trouessart, 1897:627; name com-

bination.
Lagidium Moreni Thomas, 1897b:467; type locality “Chubut, 

Patagonia,” (stated [p. 466] to have been obtained “in the 
hills near Chubut Eastern Patagonia,” but subsequently 
considered as “unknown, as ‘Chubut’ is a province of 
considerable size, and there is no evidence as to where in 
it the specimen was obtained” [Thomas 1921c:181]), Ar-
gentina.

Viscaccia viscaccia Thomas, 1907a:441; name combination 
and incorrect subsequent spelling of viscacia G. I. Molina.

V[iscaccia]. Cuvieri: Thomas, 1907a:441; name combination.
V[iscaccia]. pallipes: Thomas, 1907a:441; name combi-

nation.
V[iscaccia]. peruana: Thomas, 1907a:441; name combi-

nation.
Viscaccia inca Thomas, 1907a:442; type locality “Inca-

pirca, Zezioro,” Junín, Peru.
Viscaccia arequipae Thomas, 1907a:442; type locality 

“Sumbay, near Arequipa. Alt. 4000 m,” Arequipa, Peru.
Viscaccia subrosea Thomas, 1907a:442; type locality 

“Galera, W. of Oroya, Dept. Lima. Alt. 4800 m,” Peru.
Viscaccia saturata Thomas, 1907a:442; type locality “Lim-

bane [= Limbani], Inambari, Dept. Puno. Alt. 3500 m,” 
Peru.

Viscaccia punensis Thomas, 1907a:443; type locality “Puno, 
Lake Titicaca. Alt. 3800 m,” Puno, Peru.

Viscaccia cuscus Thomas, 1907a:443; type locality “Paratani, 
[Cochabamba,] Bolivia (about 66° W., 17° 5′ S.). Alt. 
2600 m.”

Viscaccia lutea Thomas, 1907a:443; type locality “Esper-
anza, [near Mt.] Sahama, [La Paz,] Bolivia. Alt. 4000 m.”

Viscaccia perlutea Thomas, 1907a:443; type locality “Pampa 
Aulliaga, [Oruro,] Bolivia (67°W., 19° 30′ S.). Alt. 3800 m.”

Viscaccia tucumana Thomas, 1907a:444; type locality 
“Cumbre de Mala- Mala, Sierra de Tucuman. Alt. 
3000 m,” Tucumán, Argentina.

Lagidium lockwoodi Thomas, 1919d:499; type locality 
“Otro Cerro, North- eastern Rioja,” a ranch at the south-
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Lagidium viscacia sumuncurensis Crespo, 1963:61; type 
locality “Campana Mahuida, depot. Valcheta, Río Ne-
gro, Argentina, 700 m.”
description:  As for genus, and as distinguished 

from L. ahuacaense and L. wolffsohni in those accounts.
distribution:  Lagidium viscacia occurs along the 

spine of the Andes from central and southern Peru, west-
ern Bolivia, northern to central Chile, and northwestern 
and western Argentina as far south as Chubut province 
(42°S latitude). Osgood (1943b) considered the Mountain 
Viscacha to be the only Chilean mammal defi nitively char-
acteristic of his Puna Zone, that region above timberline 
and below snowline. The species ranges from 700 m in 
Río Negro province, Argentina, to above 4,800 m in the 
mountains from central Peru through Bolivia, Chile, and 
northwestern Argentina. Pearson (1951) recorded the spe-
cies as confi ned almost entirely to the Altiplano in Peru, 
but subsequently (Pearson 1957) described a population in 
the fog- shrouded hills (lomas) near Lima in central Peru at 
an elevation of 2,200 ft elevation (ca. 670 m). In northwest-
ern Argentina, the species is restricted to Puna habitat, but 
at middle and southern latitudes within the country it is 
found in pre- Puna and Patagonian steppe (R. A. Ojeda and 
Mares 1989; Barquez, Díaz, and Ojeda 2006).

selected localit ies  (Map 401): ARGENTINA: 
Catamarca, Otro Cerro (type locality of Lagidium lock-
woodi Thomas); Chubut, El Hoyo (LACM 59595); Ju-
juy, Cerro Casabindo (type locality of Lagidium vulcani 
Thomas); La Rioja, La Invernada (type locality of Lagid-
ium famatinae Thomas); Mendoza, between Villavicencio 
and Uspallata (type locality of Lagotis pallipes Bennett), 
Puesto El Peralito, Malargüe (R. A. Ojeda and Mares 
1989); Neuquén, Piño Hachado (type locality of Lagidium 
sarae Thomas and St. Leger); Río Negro, Campana Ma-
huida (type locality of Lagidium viscacia sumuncurensis 
Crespo), 40 mi S of Maquinchao (MCZ 19222), Pilcaniyeu 
(type locality of Lagidium boxi Thomas); Salta, Chorrillos 
(R. A. Ojeda and Mares 1989); San Juan, Los Sombreros, 
Sierra Tontal (type locality of Lagidium tontalis Thomas); 
Tucumán, Cumbre de Mala- Mala, Sierra de Tucumán 
(type locality of Viscaccia tucumana Thomas). BOLIVIA: 
Chuquisaca, 6 mi NE of Tarabuquillo (CAS 14848); Co-
chabamba, Altamachi (USNM 271426), 9.5 km by road 
SE of Rodeo (AMNH 260946); La Paz, 10– 15 km N of 
Achacachi (USNM 271392), 1 km W of pass between An-
tequilla and Pelechuco (MVZ 164778), border of Chile, 
Bolivia, and Peru (S. Anderson 1997), Esperanza (type 
locality of Viscaccia lutea Thomas), La Paz (S. Anderson 
1997); Oruro, Pampa Auliaga (type locality of Viscaccia 
perlutea Thomas); Potosí, 9 km W of Villa Alota (S. An-
derson 1997), Llica (S. Anderson 1997); Tarija, Tambo 

[Lagidium] sublutea: Tate, 1935:364; name combination.
Lagidium viscaccia lutea: Ellerman, 1940:231; name com-

bination and incorrect subsequent spelling of viscacia 
G. I. Molina.

Lagidium viscaccia cuscus: Ellerman, 1940:231; name com-
bination and incorrect subsequent spelling of viscacia 
G. I. Molina.

Lagidium viscaccia perlutea: Ellerman, 1940:231; name 
combination and incorrect subsequent spelling of viscacia 
G. I. Molina.

Lagidium viscaccia vulcani: Ellerman, 1940:231; name com-
bination and incorrect subsequent spelling of viscacia 
G. I. Molina.

Lagidium viscaccia tucumana: Ellerman, 1940:231; name 
combination and incorrect subsequent spelling of viscacia 
G. I. Molina.

Lagidium viscaccia lockwoodi: Ellerman, 1940:231; name 
combination and incorrect subsequent spelling of viscacia 
G. I. Molina.

Lagidium viscaccia famatinae: Ellerman, 1940:232; name 
combination and incorrect subsequent spelling of visca-
cia G. I. Molina.

Lagidium viscaccia tontalis: Ellerman, 1940:232; name com-
bination and incorrect subsequent spelling of viscacia 
G. I. Molina.

Lagidium viscaccia viatorum: Ellerman, 1940:232; name 
combination and incorrect subsequent spelling of visca-
cia G. I. Molina.

Lagidium viscaccia moreni: Ellerman, 1940:232; name com-
bination and incorrect subsequent spelling of viscacia 
G. I. Molina.

Lagidium peruanum peruanum: Ellerman, 1940:232; name 
combination.

Lagidium peruanum pallipes: Ellerman, 1940:232; name 
combination.

Lagidium peruanum inca: Ellerman, 1940:232; name com-
bination.

Lagidium peruanum subrosea: Ellerman, 1940:232; name 
combination.

Lagidium peruanum saturata: Ellerman, 1940:232; name 
combination.

Lagidium peruanum punensis: Ellerman, 1940:232; name 
combination.

Lagidium peruanum arequipae: Ellerman, 1940:232; name 
combination.

Lagidium boxi boxi: Ellerman, 1940:232; name combi-
nation.

Lagidium boxi sarae: Ellerman, 1940:232; name combi-
nation.

Lagidium viscacia boxi: Osgood, 1943b:141; name com-
bination.
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all density of 0.4 individuals per acre (0.162 ha) because of 
the highly clumped distribution of occupied boulder fi elds. 
Each colony is composed of smaller groups consisting usu-
ally of two to fi ve individuals; these groups appear to be 
families, although their composition does not remain con-
stant throughout the year. Each “family” contains a mature 
male and female (presumably the parents) and one, two, or 
occasionally three young of different ages. The oldest male 
offspring may be sexually mature yet still living with the 
family. There is no defense of individual or family territo-
ries, and the entrances of different “family” dens may be 
only a few feet apart within the same colony. Individual vis-
cachas occupy the same burrow for long periods. Wariness 
is a group as well as individual characteristic, and all indi-
viduals pay attention to the sharp alarm whistles of a single 
individual. They appear to rely most heavily on vision as 
the dominant sense. Lucherini et al. (2009) estimated rela-
tive abundance of Mountain Vizcachas at multiple sites in 
northwestern Argentina using direct observations, pellet 
counts, and photographic camera “traps.”

Mountain viscachas are poor diggers with only small 
claws, so dens are within natural crevices or under boul-
der piles. The rare self- dug burrows, typically found under 
boulders in loose gravel or soil, probably require multiple 
individuals and perhaps multiple generations to construct. 
The presence of viscachas is readily detected by distinctive 
and copious fecal pellets that can be found throughout the 
colony, on top of rocks or in sheltered crannies. There is a 
tendency to use certain latrine areas where multiple gen-
erations may “build” fecal piles that occupy several square 
feet. Presence is also evident by occasional tufts of fur 
lodged in plants or among rocks, by tola bushes stripped 
of bark, and by the presence of beaten pathways between 
outcrops within the larger home range of a colony.

Unlike either Chinchillas or Plains Viscachas, Lagidium 
are diurnal, up by sunrise, often spending the initial hours 
of the day perched on sentinel boulders where they dress 
their fur and soak up heat from the morning sun. In the 
eve ning, they typically feed until dark or shortly there-
after, before returning to their shared burrows. They are 
herbivorous, specializing on green leaves, fl owers, fruits, 
stems, and bark rather than dried plant materials, but eat 
a wide variety of plants in the local environment, so the 
range of plants available will differ considerably from one 
geographic region to another. They do not cache green veg-
etation for future use, but actively forage daily. Individu-
als descend from their bounder fi eld or rocky cliff colonies 
to feed on the green vegetation where pools of melt water 
accumulate.

Predators detected by Pearson (1948) in Peru included 
the Culpeo (Lycalopex culpaeus), Lesser Grison (Galictis 
cuja), Puma (Puma concolor), and Andean Mountain Cat 

(S. Anderson 1997). CHILE: Antofagasta, near Copa-
coya (type locality of Lagidium lutescens Philippi), 20 mi 
E of San Pedro (Osgood 1943b), Talabre (Spotorno, Val-
ladares, Marín et al. 2004); Arica y Parinacota, Timar 
(USNM 391824); Atacama, Santa Rosa (Spotorno, Val-
ladares, Marín et al. 2004); Coquimbo, Vicuña (Spotorno, 
Valladares, Marín et al. 2004); O’Higgins, Sewell (Os-
good 1943b). PERU: Apurímac, Grau, Virundo (MUSM 
2212); Arequipa, Sumbay (type locality of Viscaccia areq-
uipae Thomas); Ayacucho, 15 mi WNE of Puquio (MVZ 
138147); Cusco, Laguna Sibinacocha (MUSM 17553), Oc-
cobamba Pass (USNM 194467); Junín, 20 km E of Lurin 
(MVZ 137762); Lima, Naña (Pearson 1957); Pasco, Chipa 
(AMNH 60576); Puno, Limbani (type locality of Viscaccia 
saturata Thomas), Pisacoma (type locality of Lagidium pe-
ruanum Meyen); San Martín, Pampa de Cuy, Parque Na-
cional Río Abiseo (MUSM 7889).

subspecies :  Osgood (1943b) recognized seven sub-
species that occurred, or might occur, in Chile; Crespo 
(1963) recognized fi ve subspecies (including wolffsohni) in 
central and southern Argentina; and S. Anderson (1997) 
mapped the ranges of three subspecies in Bolivia. Lagidium 
viscacia is highly variable in color, body size, and tail length 
over its large range, as exemplifi ed by the large number of 
“species” that  were described in the early 1900s. Although 
variation can be extensive within populations and no as-
sessment of geographic patterns has been made, it is highly 
likely that geographic units can and should be formally 
recognized as subspecies. At the moment, however, it is not 
possible to do so, as even the question as to whether the 
single species recognized  here is composite or not remains 
an open issue. As a consequence, we make no effort to de-
lineate infraspecifi c taxa within L. viscacia at the present 
time.

natural history:  This species has been studied 
extensively in the fi eld in the Altiplano of southern Peru (as 
L. peruanum; Pearson 1948, 1949) and in the Patagonian 
step of Argentina (as L. viscacia; R. S. Walker et al. 2000, 
2003, 2007, 2008; Galende and Raffaele 2012). In south-
ern Peru the habitat is dry, mountainous country above 
3,800 m, with sparse vegetative cover composed mostly 
of bunch grasses (Stipa and Festuca) and short tola shrubs 
(predominantly Lepidophyllum, Baccharis, and Senecio 
[Asteraceae]), and where viscachas “may make his home 
any place . . .  where there are rocks, water, and food— no 
rocks, no viscachas” (Pearson 1948:346). Preferred habitat 
was vast tumbles of boulders where crevices provide ready- 
made burrows, but animals  were also found on steeply ver-
tical cliffs or other rock faces as long as there are adequate 
crevices or narrow, stony tunnels to provide nesting sites. 
Animals are highly gregarious, living in colonies that may 
range widely in size (from 4 to 75 individuals), at an over-
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ing color variety to the fi nished product. The use of vis-
cacha fur or pelts for clothing, however, has been largely 
discontinued throughout their range. This species is, how-
ever, still used for food. Historically, however, Mountain 
Viscachas have not been persecuted by humans with the 
same fervor as have chinchillas, and as a result natural 
populations are still reasonably abundant throughout the 
long latitudinal range of the species. Current IUCN (2011) 
conservation status is in the “Least Concern” category.

Pearson (1957) recorded a colony at Naña, 2,200 ft 
[= 670 m] in the fog belt, or lomas, of the coastal desert 
in Lima department, Peru. These lomas are hilltops that 
support only clumps of fog- nourished Tillandsia (Brome-
liaceae), where no vegetation occurs on the lower slopes 
but where irrigated fi elds are present on valley fl oors. The 
single individual Pearson observed “appeared to be similar 
to the Mountain viscachas of southern Peru but with more 
than average buffy color” (p. 5).

(Leopardus jacobitus) as well as various avian raptors. Na-
politano et al. (2008) found the remains of L. viscacia in 
the feces of both the Pampas Cat (Leopardus colocolo) and 
Andean Mountain Cat (L. jacobitus) in northern Chile. 
Mountain Viscachas are agile, quadrupedal bounders, like 
rabbits, with propulsion provided by their long hindfeet 
and limbs. Their “reckless, carefree bounds from rock 
to rock, or ledge to ledge” (Pearson 1948:360) and long 
stride of up to six feet makes them diffi cult to capture. In-
dividuals are very vigilant and vocalize warning with a se-
ries of very high- pitched whistles. Both sexes whistle, and 
all individuals within the group will respond to the calls of 
a single animal. Different whistles may be given for aerial 
and terrestrial potential predators.

In southern Peru, the reproductive season begins in 
late October and extends through the “summer” months, 
with pregnant females taken in October, November, and 
December as well as July and August, but not in Septem-
ber or most of October. Females breed after they reach 
approximately 1 kg in mass and thus may have their fi rst 
estrous the year that they are born. Males reach breeding 
condition at the same mass, or at about seven months of 
age; they are capable of breeding at all seasons thereafter 
and for the remainder of their life. A large vaginal plug 
is formed in the female tract after copulation. Ovulation 
occurs near the time of copulation, is almost always from 
the right ovary, with implantation thus nearly always in 
the right uterine horn. Gestation is approximately three 
months with a single, precocial young born at a birth 
weight of about 225 g. A postpartum estrus and pregnancy 
is possible, and a single female may have two to three lit-
ters per year. Lactation is limited in temporal duration to 
about one month, as the young are born alert, fully furred, 
and with open eyes at birth, and are capable of feeding 
on green vegetation immediately. Pearson (1948) described 
the ontoge ne tic molt and color change with age; there is no 
season molting pattern in adults, so that molting is likely 
continuous. Life expectancy of both sexes is equal, maxi-
mally two to three years.

Mountain Viscachas overlap with grazing/browsing 
artiodactyls, such as vicuñas, guanacos, and huemuls as 
well as with a number of small rodents, predominantly 
the sigmodontine genera Abrothrix, Auliscomys, Chin-
chillula, Phyllotis, and Punomys. Individuals typically 
host roundworms and tapeworms of the genus Cittotae-
nia, and ectoparasites such as lice of the genera Gyropus 
and Philandesia. Their use of dust- baths and the bristle-
like combs on their hind toes help dislodge troublesome 
“boarders.”

Indigenous peoples of the Andes mixed viscacha hair 
with that of alpaca, vicuña, or other fi bers to spin yarn for 
making exceedingly fi ne cloth, with viscacha hair provid- Map 401    Selected localities for Lagidium viscacia (●). Contour line = 2,000 m.
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derside of tail black, fi nely grizzled with glossy ochraceous 
buff. Skull comparatively large and heavy, with expanded 
nasals, short incisive foramina, and less swollen bullae 
than other forms.

distribution:  Lagidium wolffsohni is known from 
the Sierra de los Baguales on both sides of the border be-
tween Argentina (Santa Cruz province; Barquez, Díaz, and 
Ojeda 2006) and Chile (Magallanes y Antártica Chilenare-
gion; Osgood 1943b; Mann 1978) and from a single local-
ity in Aysén province, Chile (Ledesma et al. 2009).

selected localit ies  (Map 402): ARGENTINA: 
Santa Cruz, Sierra de los Baguales y de las Vizcachas (type 
locality of Viscaccia Wolffsohni Thomas). CHILE: Aysén, 
Estancia Chacabuco, Cochrane (Ledesma et al. 2009); Ma-
gallanes y Antártica Chilena, Sierra Baguales, Última Espe-
ranza (Spotorno, Valladares, Marín et al. 2004).

subspecies :  Lagidium wolffsohni is monotypic.
natural history:  Nothing is known about the 

natural history or ecol ogy of this species, although its con-
servation status in Argentina is considered “En Peligro,” 
in part because of its extremely restricted range (Barquez, 
Díaz, and Ojeda 2006).

remarks :  The specifi c epithet viscacia has been 
spelled with either one second c (viscacia: Tate 1935; Os-
good 1943b; Cabrera 1961; Woods and Kilpatrick 2005) 
or two (viscaccia: Thomas 1907a; Ellerman 1940). Because 
the name stems from G. I. Molina (1782), who spelled 
it with a single second c, viscacia is the correct spelling 
(ICZN 1999:Art. 32.3). Molina described Lepus viscacia 
in 1782. As pointed out by Lahille (1906), there is little 
doubt that Molina had reference to a Lagidium, although 
Bennett (1835a) showed that Molina confused the habits 
of the lowland (Lagostomus) and mountain viscachas (La-
gidium). Bennett (1835d) elaborated on his earlier (1835b) 
description of Lagotis pallipes, providing a beautiful color 
illustration of this taxon.

The karyotype of specimens referred to both perua-
num Meyen and to boxi Thomas is 2n = 64, FN = 126 (W. 
George and Weir 1974).

Lagidium wolffsohni (Thomas, 1907)
Wolffsohn’s Mountain Viscacha

synonyms:
Viscaccia Wolffsohni Thomas, 1907a:440; type locality 

“Sierra de los Baguales y de las Vizcachas, lat. 50°50′S., 
long. 72°20′ W., [Santa Cruz] on the boundary between 
Chili [= Chile] and Argentina.”

Lagidium peruanum: Burmeister, 1879:253; part (wolffsohni 
as a synonym of peruanum Meyen).

[Lagidium] wolffsohni: Tate, 1935:363; name combination.
Lagidium viscacia wolffsohni: Osgood, 1943b:142; name 

combination.
L[agidium]. v[iscacia]. wolffsohni: Crespo, 1963:63; name 

combination.
description:  Large species with long fur strongly 

suffused with orange and very bushy tail. Head and body 
length of holotype 470 mm, tail length 305 mm, hindfoot 
length 107 mm, and ear length 65 mm. Size appears even 
larger because of very long and rich fur, with wool hairs 
exceeding 35 mm in length. General color of head and 
body clay gray, but brownish slate wool hairs give over-
all darker tone to fur; only a hint of dark dorsal stripe 
characteristic of other species; lower cheeks, throat, 
chest, and belly color richer and redder, almost tawny; 
distinctive white spots present on each axilla and on 
each side of inguinal region; ears comparatively short, 
thickly and closely haired, outside surface black but in-
ner surface clothed with whitish hairs, and with marked 
line of creamy- tipped hairs along base; forelimbs tawny or 
yellowish to tips of toes; hind limbs duller, more brown-
ish clay colored. Hindfeet large and heavy. Tail stated as 
“fi ner” than any other taxon, im mensely bushy with hairs 
forming dorsal crest over 150 mm long; color of upper, 
crested side mixed black and buff or ochraceous buff; un-

Map 402    Selected localities for Lagidium wolffsohni (●). Contour line = 
2,000 m.
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markings on the face, and fur that is less soft to the touch. 
A patch of short and stiff bristles is positioned below the 
eyes. The tail is short, proportionately much more so than 
in other genera (about 33% of head and body length). The 
forefeet possess four digits, with digit I missing entirely. The 
hindfeet are notably long and narrow, with only three digits 
due to complete loss of digits I and V. Each digit possesses 
only a very small terminal toe pad and stout and distinctly 
thick and sharp claws. Females have two pairs of mammae 
located laterally on the thorax.

The skull is fl at, with broad frontals that bear well- 
marked and triangular- shaped postorbital pro cesses, and 
heavy parasagittal ridging for muscle attachment. In com-
parison with the other genera in the family, the rostrum ap-
pears robust, but the nasals remain relatively long and nar-
row. The jugal is deep and thick, extending upward to meet 
an expanded lacrimal, and has a moderately developed post-
orbital pro cess. The fl oor of the infraorbital foramen has a 
deep groove bordered by a lateral fl ange for nerve passage. 
The tympanic portion of each bulla is expanded ventrally, 
but not to the degree in the other genera. The mastoid por-
tion is not infl ated and, while visible on the occiput when 
viewed from behind, is not visible on the dorsal surface of 
the cranium. Paroccipital pro cesses are lengthened, vertical, 
and both extend well below and are free from contact with 
the bullae. The incisive foramina are short, occupying less 
than half the length of the diastema. The palate is strongly 
constricted anteriorly, with the distance between the upper 
premolars only about 20% of that between the last molars.

The mandible is thick and stout, with a reduced angular 
pro cess that fl ares laterally more so than in the other gen-
era, a low but conspicuous coronoid pro cess, and a well- 
developed ridge lateral to the condyle for the attachment of 
the posterior masseter muscle.

The upper incisors are distinctly proodont, with weakly 
pigmented enamel (if at all), and their surfaces covered 
with faint longitudinal grooves. Each maxillary cheek 
tooth has only two straight and rather thick laminae, ex-
cept M3 that has three, with the last plate essentially lack-
ing a posteriorly directed heel. All mandibular teeth have 
only two laminae.

The male phallus is elongated and thin, and is unique 
among all other hystricognath genera, including Chin-
chilla, in lacking the intromittent sac (Pocock 1922).

Fossils of Lagostomus are known from the Late Mio-
cene (Salicas Formation; Tauber 2005), Pliocene (Cha-
padmalal Formation; Kraglievich 1926; J. L. Prado et al. 
1998), and late Pleistocene- Holocene (G. Gómez et al. 
1999) in Argentina.

synonyms:
Viscacia Rafi nesque, 1815:56; nomen nudum (Tate 1935: 

365).

remarks :  Thomas (1907a:441) stated that L. 
wolffsohni “is readily distinguishable from all other mem-
bers of the genus by its large size, rich colour, long fur, 
im mensely bushy tail, and short black ears.” Alternatively, 
Osgood (1943b:142), in listing this taxon as a valid sub-
species of L. viscacia noted that “its published mea sure-
ments indicate the size to be about the same as in moreni 
and boxi, and the description of the skull offers no unusual 
characters, but the color is distinctive.” Mann (1978:244), 
however, followed Thomas and differentiated wolffsohni 
at the species level from viscacia by virtue of its larger size 
and short, black ears.

The karyotype of L. wolffsohni is unknown. As noted 
above, the specifi c status of this taxon is questionable, 
especially given the molecular evidence of its nested phy-
letic position within other samples of L. viscacia (Ledesma 
et al. 2009). Osgood (1943b) and Crespo (1963) regarded 
wolffsohni as a subspecies of L. viscacia.

Subfamily Lagostominae Wiegmann, 1835

This subfamily comprises the single Recent genus Lagosto-
mus, with two described species. One of these, L. crassus, 
is known only from a single skull found buried in the sand 
at a locality in southern Peru (Thomas 1910a). The second, 
L. maximus or the Plains Viscacha, occurs from the dry 
lowlands of south- central Bolivia, western Paraguay, south 
through chaco, pampas, and steppe habitats of central Ar-
gentina as far south as the provinces of Neuquén and Río 
Negro. McKenna and Bell (1997) regarded Pliolagostomus 
Ameghino, 1887 and Prolagostomus Ameghino, 1887, 
both from the Early to Middle Miocene, to be extinct rep-
resentatives of the subfamily. Lagostomopsis, described by 
Kraglievich (1926) as a subgenus of Lagostomus, is known 
from the Pliocene and Pleistocene of Argentina.

remarks :  McKenna and Bell (1997:210) dated the 
subfamily name Lagostominae to Wiegmann, 1832 (La-
gostomi, used as a family name), which is in error. Wieg-
mann’s paper was published in 1835, in the inaugural year 
of his new journal Archiv für Naturgeschichte (see Bauer 
and Adler 2001).

Genus Lagostomus Brookes, 1829

Lagostomus differs chiefl y from members of the Chinchil-
linae externally by much larger size, with total length av-
eraging 641 mm for females (range: 530 to 735 mm) and 
753 mm for males (range: 685 to 820); tail length 160 mm 
(range: 135 to 173 mm) and 181 mm (range: 154 to 
205 mm), respectively; and mass 4.0 kg (range: 3.5 to 5.0) 
and 6.3 (range: 5.0 to 8.8), respectively. The dorsal and lat-
eral coloration is gray- brown with bold black and white 



780 Mammals of South America

mus (= Lagostomus maximus). Brookes subsequently read 
a considerably more detailed paper before the Zoologi-
cal Club on both June 3 and 17, 1828, although the is-
sue of the Transactions of the Linnaean Society in which 
his paper was published did not appear until 1829. In this 
second paper, Brookes (1829) detailed characteristics of 
the skin and skeleton of his Lagostomus, again proposed 
trichodactylus for Desmarest’s maximus, and documented 
similarities and differences of the specimen he had at his 
disposal with the descriptions given of a living specimen by 
F. Cuvier and M. de Blainville that had been summarized 
by Desmarest (1817d).

Brookes’s (1829) Lagostomus thus became the name 
applied to the Plain’s Viscacha for most of the nineteenth 
century (Bennett 1833, 1835c; Water house 1848; Bur-
meister 1879; E.- L. Trouessart 1897). However, J. A. Allen 
(1902b:375; 1905:31) argued that Azara’s “le vizcache” 
formed the basis of Oken’s (1816) Viscaccia, because 
Oken included within his Viscaccia both Lepus chilensis 
Oken, which he wrote was based wholly on “le vizcache,” 
and Mus laniger G. I. Molina, a name that is now asso-
ciated with Chinchilla. Furthermore, because Oken di-
agnosed his Viscaccia by the possession of four toes on 
the fore and three toes on the hindfeet (“Zehen vorn 4, 
hinten 3”), Mus laniger, with four toes on both forefeet 
and hindfeet, was excluded as the type for his genus. Thus, 
J. A. Allen (1905) used Viscaccia Oken for the Plains 
Viscacha, with Lagostomus Brookes considered a ju nior 
synonym. The year previously E.- L. Trouessart (1904) 
employed Viscacia [sic] Schinz (1825a) for the Plains Vis-
cacha. Oken’s Viscaccia is unavailable, fi rst because his 
name was initially ruled a synonym of Bennett’s Lagidium 
(ICZN 1925:Opinion 90), then suppressed under the Ple-
nary Powers of the International Commission in Opinion 
110 (ICZN 1929; see also ICZN 1955b:Direction 24), 
and fi nally because his entire Lehrbuch (Vol. 3) was re-
jected for nomenclatural purposes (ICZN 1956:Opinion 
417). A year before Oken, Rafi nesque (1815:56) had used 
the name Viscacia in a list, but as he did not provide a 
description his name is a nomen nudum (Palmer 1897a). 
Both Viscaccia Schinz, 1825a (with type species Viscaccia 
Americana Schinz) and Vizcacia Schinz, 1825b (variant 
spelling of Viscaccia Schinz; year of publication uncertain, 
see Palmer 1897a:22; unfortunately, C. D. Sherborn, in his 
multivolume Index Animalium, made no reference to ei-
ther Vizcacia Schinz or pamparum Schinz) have been his-
torically considered homonyms of Oken’s earlier Viscac-
cia, and remain so even after Oken’s names  were declared 
unavailable (as per ICZN 1929:Opinion 110). Thus, La-
gostomus Brookes is the earliest valid name for the Plains 
Viscacha (see also Cabrera 1961:559). D’Orbigny and 
Geoffroy St.- Hilaire (1830) erected Callomys, a composite 

Viscaccia Oken, 1816:835; part (a composite based on Lepus 
chilensis Oken, the “le vizcache” of Azara [1801], and 
Mus laniger G. I. Molina [see J. A. Allen 1902c:196]); 
unavailable name (ICZN 1956).

Dipus: Desmarest, 1817d:117; part (description of maxi-
mus); not Dipus Zimmermann, 1780.

Viscaccia Schinz, 1825a:429; type species Viscaccia Ameri-
cana Schinz (= Dipus maximus Desmarest, 1817); a 
homonym of Viscaccia Oken.

Vizcacia Schinz, 1825b [or 1826; see Palmer 1897a]:117; 
variant spelling of Viscaccia Schinz.

Lagostomus Brookes, 1828:134; nomen nudum.
Lagostomus Brookes, 1829:96; type species Lagostomus 

trichodactylus Brookes (= Dipus maximus Desmarest), 
by monotypy.

Chinchilla C. H. Smith, 1842:309, plate 26; no type lo-
cality given; based on an engraving (facing p. 171) in 
Griffi th et al. (1827) The Animal Kingdom, the En glish 
translation of G. Cuvier’s Le règne animal.

Callomys d’Orbigny and Geoffroy St.- Hilaire, 1830:282; 
part (inclusion of viscacia [= Dipus maximus Desmar-
est]); a composite genus with no type species selected.

Viscacia Rengger, 1830:272, footnote; incorrect subse-
quent spelling of Viscaccia Schinz (a homonym of Vis-
caccia Oken, which is unavailable [ICZN 1956]).

Lagostomopsis Kraglievich, 1926:45; an extinct taxon pro-
posed as a subgenus of Lagostomus Brookes.
remarks :  Félix de Azara (1801) observed and de-

scribed “le vizcache,” an animal that could only have been 
the Plains Viscacha based on the geographic area of his 
travels (the La Plata river basin of present day Paraguay, 
Argentina, Brazil, and Uruguay). The nomenclatural his-
tory of the Plains Viscacha is complicated, but not to the 
same degree as that of either Chinchilla or Lagidium (see 
Palmer 1897a; J. A. Allen 1900b, 1905; Tate 1935). As with 
the latter two genera, much of this contorted history re-
volves around the common name “viscacha” (in its various 
spellings) and the formalization of that common name as 
Viscacia, Vizcacia, or Viscaccia by early nineteenth century 
authors, compounded by the often unclear application of 
these names to one or more of the three genera of chin-
chillids currently recognized. Fortunately, both the non-
overlapping geographic ranges of each of these genera and 
the specimen(s) or authority upon which each early name 
was based help unravel the historical confusion in the ap-
plicability of names to these three taxa.

Joshua Brookes (1828) fi rst used the name Lagostomus 
in a paper read before the Zoological Club of the Lin-
naean Society on May 27 of that year, with a two- sentence 
synopsis published in the Zoological Journal in July 
1828 (Sherborn 1927a).  Here he proposed to designate 
Lagostomus trichodactylus for Desmarest’s Dipus maxi-
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mensions than largest specimen of L. maximus in the Brit-
ish Museum collections (Thomas 1910a). Anterior frontal 
region particularly broad and convex upward; breadth 
across antorbital foramina greatly exceeds that of L. maxi-
mus; incisive foramina minute in size and palatal foramina 
large.

distribution:  Lagostomus crassus is known only 
from the type locality.

selected localit ies  (Map 403): PERU: Cusco; 
Santa Ana (type locality of Lagostomus crassus Thomas).

subspecies :  Lagostomus crassus is monotypic.
natural history:  This species is known from only 

a single skull found by J. Kalinowski “buried in sand” 
(Thomas 1910a:245). Thomas stated further “no viscachas 
of this genus are known to live in Peru, and the animal is 
probably now extinct, but the skull is in no way fossilized, 
and indicates that these animals lived in Peru at a very re-
cent date.” No specimens of Lagostomus have been col-
lected in the adjoining Altiplano regions of Bolivia (S. An-
derson 1997). Given the lack of any additional specimens in 
the modern or archaeological record of such an obvious ro-
dent in the Altiplano of Peru or Bolivia, we agree with Jack-
son et al. (1996) that the single skull of L. crassus, which is 
at the upper end of the size range of L. maximus, probably 
represents a Plains Viscacha that was taken to Peru.

Lagostomus maximus (Desmarest, 1817)
Plains Viscacha

synonyms:
Lepus chilensis Oken, 1816:835; based on Azara’s (1801) 

“le vizcache” ( J. A. Allen 1902c:196); unavailable name 
(ICZN 1956).

Dipus maximus Desmarest, 1817d:117; no type locality 
given; based on a live animal observed and described 
in 1814 by M. de Blainville in En gland, stated to have 
originated in “Nouvelle- Hollande” [= Java, Indonesia].

V[iscaccia]. Americana Schinz, 1825a:429; no type locality 
designated.

Vizcacia pamparum Schinz, 1825b [circa 1825 or 1826; see 
Palmer 1897a]:244; no type locality designated.

Lagostomus trichodactylus Brookes, 1828:134; nomen 
nudum.

Lagostomus trichodactylus Brookes, 1829:102; no type lo-
cality designated.

Callomys viscacia: d’Orbigny and Geoffroy St.- Hilaire, 1830: 
291; = Dipus maximus Desmarest, not Lepus viscacia 
G. I. Molina; name combination.

Lagostomus viscacha: Meyen, 1833:584; name combina-
tion.

Lagotis criniger Lesson, 1842:105; nomen nudum; stated 
to be from “Plata” and thus likely referable to Lagosto-
mus rather than Lagotis Bennett [= Lagidium Meyen].

genus that probably included species in each of the three 
chinchillid genera recognized today, but certainly those of 
Lagostomus and Chinchilla (see Tate 1935:358, 360, and 
365). Tate (1935:364– 368) provided a detailed summary 
of this complicated history.

KEY TO THE SPECIES OF LAGOSTOMUS:
1. Distribution southern Peru; skull large (condylobasilar 

length = 122 mm)  . . . . . . . . . . . . . Lagostomus crassus
1. ′. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Distribution 

southern Bolivia, Paraguay, and Argentina; skull smaller 
(condylobasilar length <110 mm, on average) . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Lagostomus maximus

Lagostomus crassus Thomas, 1910
Peruvian Plains Viscacha

synonym:
Lagostomus crassus Thomas, 1910a:246; type locality 

“Santa Ana, District of Cuzco, Peru.”
description:  Larger in size and stouter in form than 

L. maximus, with stout and heavy skull larger in all di-

Map 403    Selected localities for Lagostomus crassus ( ) and Lagostomus 
maximus (●). Contour line = 2,000 m.
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1989), Las Lajitas (R. A. Ojeda and Mares 1989), Rearte 
Norte, Rosario de la Frontera (R. A. Ojeda and Mares 
1989); Santa Fé, Esperanza (USNM 118480); Santiago 
del Estero, Buena Vista (OMNH 23723); Tucumán, Río 
Colorado (USNM 172822). BOLIVIA: Chuquisaca, 1 km 
W of Sargento Rodriguez [Paraguay] (S. Anderson 1997); 
Santa Cruz, Com. Guirapembi (S. Anderson 1997), Para-
peti (S. Anderson 1997); Tarija, ca. 35 km by road SE of 
Villa Montes (UMMZ 155896).

subspecies :  Three subspecies are recognized in the 
literature (Llanos and Crespo 1952; Jackson et al. 1996) 
based on coat color, skull morphology, and incisor width: 
L. m. immollis Thomas from Bolivia, Paraguay, and north- 
central Argentina; L. m. maximus Desmarest from central 
Argentina; and L. m. petilidens Hollister from southern 
Buenos Aires, La Pampa, and Río Negro provinces, Argen-
tina. However, as noted by Jackson et al. (1996), the ranges 
of the three subspecies are uncertain, and, in the absence 
of an adequate review of morphological and/or molecular 
variation over this range, the validity of each remains to be 
determined.

natural history:  Jackson et al. (1996) reviewed 
aspects of the natural history, ecol ogy, reproduction, and 
conservation of this species. This species lives in lowland 
habitats that include subtropical, humid grasslands in 
northeastern Argentina, dry thorn scrub in Bolivia, Para-
guay, and north- central Argentina, and desert scrub in the 
southwestern part of its range. These are colonial animals, 
with one to three adult males, two to four times as many fe-
males, and immatures living in a communal burrow system 
called a “vizcachera” (Llanos and Crespo 1952). The bur-
row system is complex, with multiple entrances and branch-
ing underground tunnels. Sticks, bones, dry cow dung, and 
other materials may be placed around the entrances; males 
use these items for scent marking (Branch 1993b).

In the semiarid scrub of La Pampa in central Argentina, 
groups of Plains Viscachas live in vizcacheras that range 
in number of burrows from 18 to 93, with satellite bur-
rows scattered among them (Branch, Villarreal, Sosa et al. 
1994). These satellites are used for escaping high- risk situ-
ations during the nonbreeding season (winter months) but 
serve as residences and display sites for adult males during 
the breeding season (spring to fall months). All viscachas 
from a single vizcachera share a common home range, 
which averages 1.29 ha (Branch 1993a), with minimal 
overlap between the home ranges of adjacent vizcacheras. 
Home range boundaries are not defended, but all members 
of a group will defend the vizcachera from intruders of ei-
ther sex or age class. Mutual grooming by members of a 
vizcachera is common, and all individuals used a commu-
nal dust bath. All individuals of the vizcachera also have 
access to all burrows in the system (Branch 1993b). Aban-

Chinchilla Diana C. H. Smith, 1842:309; no type locality 
designated.

Lagostomus tricodactylus Water house, 1848:448; incorrect 
subsequent spelling of trichodactylus Brookes.

Vizcacia maxima: Palmer, 1897a:21; name combination.
Viscacia maxima: Berg, 1900:221; name combination.
Viscaccia chilensis: J. A. Allen, 1902c:196; name combi-

nation.
Viscacia viscacia: E.- L. Trouessart, 1904:517; name com-

bination.
Viscaccia chilensis: J. A. Allen, 1905: 32; name combination.
Lagostomus maximus: Thomas, 1910a:245; fi rst use of cur-

rent name combination.
Lagostomus maximus immollis Thomas, 1910a:245; type lo-

cality “Tapia, Tucuman. Alt. 700 m,” Tucumán, Argentina.
Lagostomus maximus petilidens Hollister, 1914a:58; type 

locality “8 miles north of Carmen de Patagones, [Bue-
nos Aires,] Argentina” (not “8 miles south of Carmen 
de Patagones” as given by Tate [1935:368] and Eller-
man [1940:236]).

[Lagostomus] maximus maximus: Tate, 1935:368; name 
combination.

[Lagostomus] maximus immollis: Tate, 1935:368; name 
combination.

[Lagostomus] maximus petilidens: Tate, 1935:368; name 
combination.

Lagidium chilensis: Devincenzi, 1935:75; name combination.
Lagostomus maximus maximus: Ellerman, 1940:236; name 

combination.
Viscaccia americana: Osgood, 1943b:238; name combi-

nation.
description:  As for genus, except as distinguish-

able from L. crassus.
distribution:  Lagostomus maximus is distributed 

in the pampas and adjoining semiarid Monte and Chaque-
nean regions of South America, from southeastern Bolivia, 
western Paraguay, and northern, eastern, and central Ar-
gentina. As an agricultural pest, the Plains Viscacha has 
been extirpated from a substantial portion of its native 
range, but it has also expanded this historic range in ar-
eas due to anthropogenic modifi cation of natural habitats. 
Detailed data on current distribution are lacking ( Jackson 
et al. 1996).

selected localit ies  (Map 403): ARGENTINA: 
Buenos Aires, Bahia Blanca (KU 3023), Buenos Aires 
(MCZ 5040), 8 mi N of Carmen de Patagones (type local-
ity of Lagostomus maximus petilidens Hollister), Punta 
Blanca (UWBM 73509), Necochea (USNM 172825); En-
tre Ríos, Arroyo Perucho Verne (Udrizar Sauthier, Abba 
et al. 2008); La Pampa, Estancia Los Ranqueles (MVZ 
177626) Tello (USNM 172849); Mendoza, Ñacuñán 
(OMNH 15158); Salta, El Breal (R. A. Ojeda and Mares 
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ter the species composition, cover, and vegetative structure 
around their burrow systems (Branch, Villarreal et al. 1996; 
Branch et al. 1999; Arias et al. 2003; Villareal et al. 2008).

Predators comprise a variety of mammalian carnivores, 
including pumas (Puma concolor), Geoffroy’s Cat (Leop-
ardus geoffroyi), Pampas Fox (Lycalopex gymnocercus), 
Crab- eating Fox (Cerdocyon thous), and Lesser Grison 
(Galictis cuja; Branch 1995; Branch, Pessino, and Villar-
real 1996; Jackson et al. 1996; Pessino et al. 2001). The 
boa (Boa constrictor) may have been an important preda-
tor in the northern part of the range in Argentina in earlier 
periods (Llanos and Crespo 1952). Individuals give a loud, 
two- syllable antipredator call (Branch 1993a). The call is 
given by adult males most frequently and is similar to the 
call these individual use in response to male intruders.

A variety of nematode and cestode helminthes (Sutton 
and Durette- Desset 1995; G. W. Foster et al. 2002) and 
protozoans of the family Eimeriidae parasitize Plains Vis-
cachas (Couch et al. 2001). Ectoparasites include ticks of 
the genus Amblyomma (Guglielmona et al. 1990).

This species is of considerable economic interest in Ar-
gentina both because of its status as an agricultural pest 
and commercial value of its meat and pelt. Substantial 
numbers of skins are exported annually.

remarks :  Both Dipus maximus Desmarest and La-
gostomus trichodactylus Brookes are based on the same 
animal. Desmarest’s name came directly from a manuscript 
description, provided to him by M. de Blainville, of a live 
animal seen in En gland (Water house 1848:213). And, as 
Brookes had detailed (1829:95), his own description was 
based on an individual obtained “from Mr. Cross, in 
whose Vivarium at Exeter Change it had been seen while 
living, and especially noticed, both by M. de Blainville and 
by M. F. Cuvier. Each of these distinguished naturalists has 
described its general characters and habits.”

The karyotype is 2n = 56, FN = 110 (Hsu and Benirschke 
1971; Wurster et al. 1971; Vidal- Rioja et al. 1973b; W. 
George and Weir 1974).

Family Dinomyidae Alston, 1876
James L. Patton

The single living species is among the largest of extant 
caviomorph rodents, with a head and body length up to 
800 mm and a mass reaching 15 kg. The ears are short and 
rounded; the upper lip has a deep cleft; the vibrissae are 
long; the tail is short, thick, and well furred; the limbs are 
short and stout; the feet are plantigrade, relatively short 
and broad, with four digits, each with a long claw. The pal-
mar and plantar surfaces are naked with pads containing 
the remaining skeletal elements of the pollex and hallux. 
The animal walks with only the heel of the hindfoot raised 

doned burrows serve as important refuges for burrowing 
owls (Athene cunicularia; Machicote et al. 2004) and as 
breeding sites for various reptiles and amphibian species 
( J. M. Gallardo 1970).

Plains Viscachas are nocturnal and active year- round, 
emerging from their burrows shortly before dusk (Branch 
1993c). In winter, adult males forage with both females 
and immatures, but during the remainder of the year they 
forage alone. Groups of up to 30 individuals may be ob-
served foraging together (Llanos and Crespo 1952; Branch 
1993b), and individuals may forage at distances consider-
ably beyond the boundaries of the home range.

Breeding is seasonal in the wild, with most females re-
productively active in the autumn and young born in the 
spring (Llanos and Crespo 1952; Jackson 1989; Weir 
1971c; Branch et al. 1993). The estrous cycle is forty days 
long. Females hyperovulate, producing 200 to 800 ova per 
estrous event ( Jensen et al. 2006, 2008); following a de-
layed implantation, up to fi ve blastocysts implant in each 
uterine horn (Weir 1971c,d). The gestation day period is 
long: 154 days, including the delay of implantation of 18 
days. Young are precocial at birth. Lactation lasts two to 
three months ( Jackson 1989). Average litter size in natural 
populations is about 1.9 young (Llanos and Crespo 1952; 
Jackson 1989). Females reach sexual maturity earlier than 
do males, with a mean time to fi rst conception of 214 days 
and fi rst birth of 368 days ( Jackson 1989). Males reach 
sexual maturity at 12 to 16 months (Llanos and Crespo 
1952; Jackson 1989). The testicular cycle in males is highly 
seasonal, with peak conception rates and male fertility in 
March and April, at which time 91% of males in the popu-
lation  were fertile.

The sex ratio at birth in the wild is approximately 1:1 
( Jackson 1990a), or slightly skewed in favor of females 
(Branch et al. 1993). Females are recruited into their natal 
vizcacheras and may breed at eight months of age. Males, 
on the other hand, typically disperse although they may 
continue to reside in their natal vizcachera when environ-
mental conditions are poor. There is usually a complete 
turnover of adult males each year, with resident males re-
placed by immigrants from other vizcacheras. Individuals 
may live seven to eight years in the wild (Llanos and Cre-
spo 1952). Branch, Villarreal, and Fowler (1994) summa-
rized factors affecting population dynamics.

Plains Viscachas are herbivorous and coprophagous 
( Jackson 1985a; Kufner et al. 1992; Puig et al. 1998; Kuf-
ner and Monge 1998), foraging on a wide range of plant 
species. In the grasslands of central Argentina, not surpris-
ingly the majority of forage comprises species of grasses, but 
in dry scrub habitats, viscachas eat the leaves of a variety 
of forbs and shrubs as well as grasses (Branch, Villarreal, 
Sbriller, and Sosa 1994). By selective grazing, viscachas al-
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mass [Sánchez- Villagra et al. 2003; Horovitz et al. 2006], 
and Josephoartigasia from Plio- Pleistocene of Uruguay, es-
timated at nearly 1000 kg [Mones 2007; Rinderknecht and 
Blanco 2008]) are members of this family.

At one time or another the Dinomyidae have been placed 
within each of the three caviomorph superfamilies recog-
nized herein: the Erethizontoidea (Grand and Eisenberg 
1982), the Cavioidea (Simpson 1945; Fields 1957; Woods 
1982; B. Patterson and Wood 1982; McKenna and Bell 
1997), and Octodontoidea (Landry 1957), or even within 
a superfamily (Dinomyoidea) of its own (see White and Al-
berico 1992). Tate (1935) went so far as to include Dino-
mys as a genus within the Caviidae. The limited molecular 
sequence data available (Spotorno, Valladares, Marín et al. 
2004; Opazo 2005; Rowe et al. 2010; Upham and Patter-
son 2012) clearly support Dinomys (and thus the Dinomy-
idae) as the sister to a clade containing the chinchillid genera 
Chinchilla, Lagidium, and Lagostomus and well separated 
from erethizontids, caviids, or octodontids. Alternatively, 
cladistics analyses of craniodental, chromosomal, and re-
productive and gestation patterns of caviomorphs sup-
ported a sister- group relationship between Dinomys and the 
prehensile- tailed porcupine Coendou (Lidia Nasef 2010).

remarks :  Simpson (1945), Starrett (1967), and 
Woods (1984a), among others, attributed the family 
name Dinomyidae to Alston (1876a) whereas S. Anderson 
(1997) and Woods (1993) attributed authorship to Tros-
chel (1874). However, Mones (1995) clearly documented 
that the name properly stems from Peters (1873a:552; see 
also Peters 1873b:233), with Alston’s name only an emen-
dation and Troschel’s an incorrect emendation. McKenna 
and Bell (1997) and Woods and Kilpatrick (2005) followed 
Mones’s position.

Genus Dinomys Peters, 1873

As the single Recent genus in a monotypic family, Dinomys 
is characterized by the same set of features that diagnose 
the family.

synonym:
Dinomys Peters, 1873a:551; type species Dinomys branickii 

Peters, 1873, by original designation.

Dinomys branickii Peters, 1873
Pacarana

synonyms:
Dinomys branickii Peters, 1873a:551; type locality “der 

Colonia Amable Maria, in der Montaña de Vitoc, in 
den Hochgebrigen Perus erlegt,” Junín, Peru.

Dinomys pacarana Miranda- Ribeiro, 1919:13; type local-
ity “procedente do Amazonas,” Brazil, “probably came 
from Río Purús region” (Sanborn 1931a:151).

above the ground, which results in a waddling gait (Goeldi 
1904; Pocock 1926). Webbing extends from the plantar 
pad to about half way to the tips of the small digital pads 
(Grand and Eisenberg 1982; Pocock 1926). Overall color 
is black or dark brown (Lönnberg [1921] suggested that 
the sexes are dichromatic, with adult males black and adult 
females brown), typically with two discontinuous white 
stripes down the back beginning from the shoulders and 
two or more shorter rows of white spots down each side. 
The under parts are paler than the dorsum and lack any 
marks. The pelage itself is coarse, with the hairs of varied 
length. Females have two lateral- thoracic and two lateral- 
abdominal pairs of mammae (Weir 1974b).

The skull is massive and blocky, but only slightly ridged, 
and nearly fl at in dorsal profi le. The zygoma is deep and 
heavy and lacks a jugal fossa; the jugal does not touch the 
lacrimal. The lacrimal canal does not open on the side of 
the rostrum. The infraorbital foramen is large but does not 
exhibit a ventral groove for nerve passage. The lacrimal 
bone lacks a descending fl ange, and there are no lateral 
pro cesses of the supraoccipital. The paroccipital pro cesses 
are short and vertically directed; the bullae are of medium 
size. The angular pro cess of the dentary is strongly de-
fl ected, and the coronoid pro cess is vestigial.

The upper incisors are broad and thick, their width 
greater than that of the cheek teeth. The cheek teeth are te-
tralophodont, have fl at occlusal surfaces and high crowns, 
are rootless, and grow continuously throughout life (or 
euhypsodont, following the terminology of Mones [1968]). 
The two anterior laminae of the maxillary teeth are iso-
lated and the posterior two laminae are united; the man-
dibular teeth exhibit a reversed pattern, with the anterior 
two laminae connected and the posterior two isolated. 
Deciduous premolars are replaced by permanent teeth, as 
in most mammals but not all hystrocimorph rodents. The 
maxillary toothrows converge strongly anteriorly.

The second and third cervical vertebrae are fused (Ray 
1958). Mones (1997) provided a thorough description of 
the postcranial skeleton of Dinomys.

A monotypic genus, Dinomys, is present in the Recent 
fauna of South America, although the family has a rich 
and deep historical record in the Cenozoic (McKenna and 
Bell 1997; Woods 1984a). Either living populations of D. 
branickii or fossil taxa are known from every country ex-
cept Chile, Paraguay, and the Guianas. Earliest fossils are re-
corded from the Deseadan Oligocene of Bolivia (B. Patterson 
and Wood 1982). Mones (1981), in his revision of the group, 
recognized four subfamilies, three of which are now extinct. 
The Dinomyinae is composed of two tribes, one now extinct 
and the Dinomyini containing the single Recent genus and 
species. The two largest known rodents (Phoberomys from 
the Late Miocene of Venezuela, estimated to be 700 kg in 
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ity (Goeldi 1904; Edmund Heller, in Sanborn 1931a) belies 
their generic name Dinomys, which means “terror mouse.”

Alho (1982:Table 1) gave the preferred habitat as sea-
sonally fl ooded tropical evergreen rainforest (or várzea), 
but this habitat occurs only limitedly along the Amazonian 
margins of the species range. Nearly every specimen ob-
tained to date has come from upland rainforest, typically 
on the middle to lower slopes of the Andes or outlier ridges 
(Grimwood 1969). These animals are herbivorous, eating 
palm and other fruits, tender stems, and leaves. They ap-
parently nest in rock crevices, hollow logs, or self- dug bur-
rows, either as solitary individuals or in small groups rang-
ing from two to fi ve individuals (Boher and Marín 1988). 
The most extensive fi eld study on pacaranas is that of 
Saavedra- Rodríguez et al. (2012), who examined habitat 
and space use in the central Colombian Andes.  Here, ani-
mals occupied patches of primary and secondary forest as 
well as disturbed areas near streams, but where tree cover 
was always >20%. Only the largest patches  were occupied. 
Individuals lived in groups of four to fi ve composed of two 
adults (presumably a male and female) and two to three 
young. Each group occupied a den in deep caves found on 
sloping rocky outcrops, and had an average home range of 
2.45 ha around the den. Population density varied between 
5.5 and 9.9 groups per km2, with those estimates based on 
sign from footprints and group latrines (see also Osbahr 
2010). Animals fed on a wide variety of plants, mostly con-
suming leaves and stems but also fruits, nuts, and roots. 
These authors concluded that while pacaranas can survive 
in forest fragments, the main factor limiting distribution 
and abundance was the availability of adequate dens. In-
dividuals are parasitized by ascarid and nematod worms 
(Merritt 1984) as well as cestodes and protozoans (Boher 
and Marín 1988).

Osbahr et al. (2009) and Osbahr and Azumendi (2009) 
examined the relationship between limb structure and 
movement and the functional ecol ogy of habitat use, spe-
cifi cally comparing the slow walking cursorial gait charac-
teristic of this species with the more fossorial activity of the 
sympatric mountain paca Cuniculus taczanowskii.

remarks :  This rare, large, and extremely unique 
rodent was completely unknown to science until Peters’s 
1873 brief description, and few specimens have been col-
lected since. Goeldi (1904) gave the fi rst description of 
living animals, and Preller (1907) provided the fi rst com-
plete description of the skull, based on Goeldi’s specimens. 
Miranda- Ribeiro (1919), Anthony (1921a), and Lönnberg 
(1921) in sequence described three additional taxa based 
on differences in dorsal coloration (black versus brown) 
and stripe- spot patterns. Nicéforo- María (1923) described 
a specimen from the Sierra Santa Elena, near Medellín, Co-
lombia, which he thought might represent a distinct species 

Dinomys branickii occidentalis Lönnberg, 1921:49; type 
locality “road to Gualea, about 6,000 feet; . . .  llambo 
near Gualea, about 5,000 feet,” ca. 1,500 to 1,800 m, 
Pichincha, Ec ua dor (White and Alberico 1992).

Dinomys gigas Anthony, 1921a:6; type locality “La Can-
dela, Huila, Colombia, altitude, 6,500 ft.”
description:  As for the family.
distribution:  Dinomys branickii is known from 

the Mérida Andes of northwestern Venezuela, all three 
Andean cordilleras in Colombia, south along both Andean 
slopes of Ec ua dor, the eastern Andean slope and western 
Amazon Basin of Peru and Bolivia, and western Brazil in 
the upper Purus and Juruá drainages. Gottdenker et al. 
(2001) mapped the known localities in Bolivia. The eleva-
tional range is approximately 250 to 3,200 m, spanning the 
western margins of lowland Amazonian rainforest to up-
per montane tropical forest on the Andean slopes.

selected localit ies  (Map 404): BOLIVIA: Co-
chabamba, El Palmar (S. Anderson 1997); La Paz, Yolo-
cito (S. Anderson 1997); Santa Cruz, San Rafael de Am-
boró (Rumiz and Eulert 1996). BRAZIL: Acre, Iquiri [= 
Rio Ituxi, near Rio Branco; Paynter and Traylor 1991] (C. 
O. da C. Vieira 1952), Paraná do Natal, Rio Juruá (C. O. 
da C. Vieira 1955), Parque Nacional da Serra do Divisor 
(Calouro 1999). COLOMBIA: Antioquia, Sierra Santa 
Elena (Nicéforo- María 1923), 9 km S of Valdivia (FMNH 
69593); Boyacá, Páramo de Toquilla (White and Alberico 
1992); Caldas, Bosque de Florencia (Castaño et al. 2003); 
Cauca, Inza (AMNH 149283); Huila, La Candela (type 
locality of Dinomys gigas Anthony). EC UA DOR: Pichin-
cha, Gualea (type locality of Dinomys branickii occiden-
talis Lönnberg), Santo Domingo de los Colorados (Lön-
nberg 1921). PERU: Amazonas, Kagka, Río Kagka (MVZ 
153246); Cusco, Consuelo, 15.9 km SW of Pilcopata (So-
lari et al. 2006), Marcapata (FMNH 57186); Huánuco, 
Hacienda Buena Vista, Río Chinchao (FMNH 34408); 
Junín, Colonia Amable Maria (type locality of Dinomys 
branickii Peters); Loreto, Iquitos (AMNH 98576); Madre 
de Dios, Cocha Cashu (Pacheco et al. 1993); Pasco, Pozuzo 
(FMNH 34702); Puno, Sandia (FMNH 78430); Ucay-
ali, Balta, Río Curanja (LSUMZ 16768). VENEZUELA: 
Táchira, El Caimito (Boher et al. 1988).

subspecies :  In the absence of any review of geo-
graphic trends in any character set, it is premature to judge 
the taxonomic value of the names now available. I thus 
treat Dinomys branickii as monotypic.

natural history:  White and Alberico (1992) re-
viewed the ecol ogy, behavior, and reproductive biology of 
Dinomys branickii. Most of what is known comes from 
captive animals (Mohr 1937; Collins and Eisenberg 1972; 
Merritt 1984; Iwata 1989), with few studies available on 
natural populations. Their calm, gentle nature in captiv-
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is unknown, but certainly from Brazil (Y. L. R. Leite, pers. 
comm.). As that collection primarily  houses voucher speci-
mens from the hydroelectric plants at Santo Antônio and 
Jirau along the Rio Madeira, this species likely extends into 
the extreme northern part of Rondônia state. Eisenberg and 
Redford (1999:map 16.151) plotted two Brazilian localities, 
one in the mid- Rio Purús (Amazonas) and the second in the 
mid- Rio Madeira (Rondônia), but did not identify vouchers 
or provide references. Alho (1982:Table 2) suggested that 
the range extended to Pará state in eastern Amazonia, likely 
an error based on Goeldi’s (1904) report.

Superfamily Erethizontoidea 
Bonaparte, 1845

Family Erethizontidae Bonaparte, 1845

Robert S. Voss

Members of the family Erethizontidae, commonly known 
as New World porcupines, comprise three genera in two 
subfamilies that collectively range from boreal North Amer-
ica (Alaska and northern Canada) to subtropical South 
America (Uruguay and northern Argentina). Whereas the 
subfamily Chaetomyinae contains a single species (Chaeto-
mys subspinosus) that is endemic to the Atlantic Forest of 
southeastern Brazil, the subfamily Erethizontinae contains 
the North American porcupine (Erethizon dorsatum) and 
at least 13 Neotropical species, all of which are  here re-
ferred to the genus Coendou (including Echinoprocta and 
Sphiggurus; Voss 2011, Voss et al. 2013). Although sev-
eral fossil genera have been referred to the family Erethi-
zontidae (McKenna and Bell 1997), few exhibit diagnostic 
familial synapomorphies, so their relationships to Recent 
taxa are correspondingly ambiguous.

Insofar as known, Neotropical erethizontids are noc-
turnal, arboreal, and herbivorous, consuming leaves, bark, 
fruit, and immature seeds (Gaumer 1917; Goldman 1920; 
Enders 1935; Montgomery and Lubin 1978; Charles- 
Dominique et al. 1981; Janzen 1983; Armond and Chagas 
1990). At least two species routinely den in hollow trees 
or tree cavities, which accumulate piles of feces and have 
a strong odor (Miles et al. 1981; Janzen, 1983); other re-
corded diurnal retreats are in vine tangles, tree forks, and 
palm crowns. Most reports suggest that erethizontids nor-
mally give birth to a single largeprecocial offspring after 
a long gestation (Shadle 1948; Roberts et al. 1985; Roze 
1989; Armond and Chagas 1990; Pasamanni 2009; but 
see Gaumer, 1917). Evidence of predation on Neotropi-
cal porcupines is scarce, but they are known to be eaten, 
at least occasionally, by harpy ea gles (Izor 1985; Piana 
2007), ocelots (Emmons 1987b; R. S. Moreno et al. 2006; 

based on its yellow instead of white lines and spots. San-
born (1931a) reviewed available specimens and concluded 
that all named forms  were only geographic or age variants 
of the single species D. branickii. All subsequent authors 
(Cabrera 1961; Ellerman 1940; Tate 1935; Woods 1993; 
Woods and Kilpatrick 2005) have followed this taxonomy.

Verifi ed rec ords of this species in Brazil are limited to the 
headwaters of the Rio Juruá and Rio Purus in Acre state 
(Miranda- Ribeiro 1919; C. O. da C. Vieira 1952, 1955; 
Whitney et al. 1996 [cited in Vriesendorp et al. 2006]; 
Calouro 1999), although the precise locality is unknown 
for several of these. The locality in Amazonas state cited by 
C. O. da C. Vieira (1955; Paraná do Natal, Rio Juruá) is 
most likely in Acre, as the Rio Paraná do Natal is in the 
municipality of Porto Walter, with the community of Natal 
approximately 7 km up river from that town. The locality of 
a single specimen of D. branickii in the mammal collection 
of the Funcação Universidade de Rondônia (UFROM 038) 

Map 404    Selected localities for Dinomys branickii (●). Contour line = 2,000 m.
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hensilis). Long or short, most porcupine fur is composed 
of wavy wool hairs, but the emergent fur of some species 
also contains distinctively stiffer and coarser guard hairs. 
Unlike wool hairs, guard hairs are straight (not wavy), 
but they are fl exible enough to be tied in loose knots with-
out kinking or breaking (unlike spines or bristles). In Er-
ethizon, wool hairs are shed seasonally en masse, whereas 
guard hairs are lost and replaced individually throughout 
the year (Po- Chedley and Shadle 1955). Unfortunately, 
molting phenomena have not been studied in any Neotrop-
ical erethizontid species.

Erethizontid quills are stiff spines that are normally 
round in cross- section; cut transversely and viewed under 
low magnifi cation, quills can be seen to consist of a thin 
but tough outer cortex surrounding a spongy pith (Cher-
nova 2002:Fig. 1a); they cannot be bent double without 
kinking. Two types of quills are usefully distinguished. 
Defensive quills are effective weapons capable of infl icting 
painful, sometimes crippling and even fatal wounds; easily 
detached from the own er’s skin, they have sharp, hard tips 
with microscopic barbs (Vincent and Owers 1986:plate 
VIIc; Chernova 2002:Fig. 1b). Bristle- quills, by contrast, 
are nondefensive spines; fi rmly rooted in the skin, they 
have soft, fl exible tips (Voss and da Silva 2001:Fig. 1C). 
Both Erethizon and Coendou have ordinary (defensive) 
quills, but bristle- quills are found only in a few species of 
the latter genus (comprising the “Coendou vestitus group” 
of Voss and da Silva 2001). Erethizontid quills come in two 
basic color patterns: bicolored quills are whitish or yellow-
ish basally and blackish distally, whereas tricolored quills 
have whitish or yellowish bases, blackish middle bands, 
and paler (whitish, yellowish, reddish, or pale- brown) 
tips. The black- and- white (or black- and- yellow) motif of 
porcupine quills is an often- cited example of aposematic 
coloration, which is also associated with dangerous spines 
in other animal groups (Inbar and Lev- Yadun 2005; Speed 
and Ruxton 2005; Caro 2009).

Most of the dorsal body pelage of Chaetomys consists 
of another distinctive pelage structure that could be called 
broomstraw- spines. Firmly rooted in the skin (like bristle- 
quills), they are distinctively kinked or wavy, somewhat 
resemble broomstraws or phocid vibrissae (Voss and An-
germann 1997:Fig. 8). Nothing like these unusual hairs is 
known from the pelage of any other rodent.

The underside of the basal part of the tail in all ere-
thizontids is densely covered with stiff bristles that point 
toward the tail tip. These distinctive hairs are round in 
cross- section and have no hollow or spongy pith; they lack 
barbed points and are very diffi cult to detach from the skin. 
In some taxa, caudal bristles are restricted to the underside 
of the tail, but in others they extend onto the lateral and 
dorsal surfaces as well. These bristles probably function to 

R. C. Bianchi and Mendes 2007), pumas (Chinchilla 1997; 
Novack et al. 2005; R. J. Foster et al. 2010), and large 
snakes (M. R. Duarte 2003). Although the ectoparasites 
of erethizontids have not been reviewed in the literature, 
chewing lice of the trichodectid genus Eutrichophilus and 
the ixodid tick Amblyomma longirostre seem to be consis-
tently associated with these rodents (Timm and Price 1994; 
Nava et al. 2010). South American erethizontids inhabit a 
wide variety of forested landscapes from sea level to about 
3,500 m, including lowland and montane rain forests, de-
ciduous (dry) forests, and gallery forests surrounded by 
savannas.

Erethizontids are relatively large rodents, but they nev-
ertheless exhibit substantial taxonomic variation in size. 
The adult weight of the smallest known species (Coendou 
roosmalenorum) is probably in the range of 500– 1,000 g 
(Voss and da Silva 2001), whereas the largest living spe-
cies (the North American porcupine, Erethizon dorsatum) 
is said to exceed 10 kg in some populations (Roze 1989). 
In general aspect, porcupines are stoutly built, with short 
limbs, blunt heads, small eyes and pinnae, spiny pelage, 
and prehensile feet. In the absence of any adequate pub-
lished account of erethizontid comparative morphology, 
the following paragraphs provide a brief summary of es-
sential characters and descriptive terminology.

Porcupine vibrissae include most of the usual mam-
malian complement of tactile hairs (Pocock 1914; J. C. 
Brown 1971; J. C. Brown and Yalden 1973) and others 
of more restricted taxonomic occurrence. All porcupines 
have mystacial, superciliary, and genal vibrissae on the 
face, and a small tuft of short submental vibrissae on the 
chin, but interramal vibrissae are apparently absent (Po-
cock 1922). The mystacial hairs are the most abundant 
and obvious of the facial vibrissae; in Erethizon these are 
short, scarcely reaching the base of the ear when laid back 
against the face, but the mystacial vibrissae of Chaetomys 
and Coendou are long and extend well behind the ear. 
Postcranial vibrissae are apparently absent in Erethizon, 
but are prominent in the other two genera. In Chaetomys 
and Coendou, the forelimb is provided with vibrissae be-
tween the elbow and wrist, and vibrissae also occur on 
the hindlimb from the upper leg to the ankle. Bilaterally 
paired vibrissae distributed along the ventral surface of 
the thorax and abdomen in Chaetomys and Coendou ap-
pear to be unique among hystricognath rodents, although 
similar tactile hairs occur in tree squirrels (Hyvärinen 
et al. 1977).

Soft fur that is long enough to completely or partially 
conceal the quills is always part of the pelage of juvenile 
porcupines. A sparse covering of short hairs hidden among 
the bases of the quills is invariably retained in species that 
appear to lack any soft pelage as adults (e.g., Coendou pre-



788 Mammals of South America

ened proximally by a fl eshy pad projecting from the inner 
(medial) side, and the forefoot is narrowed distally by elon-
gation of the digits, of which the middle two (III and IV) 
much exceed the outer pair (II and IV); the claws are much 
elongated and more laterally compressed than in Erethi-
zon, with the result that the sides are often joined at the 
base, concealing the subunguis.

The short pes of Erethizon has fi ve clawed digits, of 
which the hallux is smallest and the rest are subequal in 
length. The digits are set side by side, without special sepa-
rations among them, and together oppose a fl eshy expan-
sion of the inner margin of the sole, but the shape of the 
foot is not otherwise unusual. In Chaetomys and Coendou, 
however, the hallux lacks any external vestige and the re-
maining pedal digits are elongated. These digits oppose a 
large prehensile pad (supported internally by metatarsal 
I and a greatly expanded medial sesamoid; Candela and 
Picasso 2008:Fig. 22) on the medial side of the foot; this 
grasping structure, easily recognizable even on dried skins, 
is unique in Mammalia.

The tail of Erethizon is a stubby organ, somewhat less 
than half the length of the head and body, covered with 
defensive quills above and with stiff bristles below; there 
is no naked prehensile tip. The tail of the North Ameri-
can porcupine functions importantly in defense (tail- slaps 
drive quills deep into the skin of would- be attackers) and, 
pressed against tree bark, as a brace that prevents climbing 
animals from slipping backward (Roze 1989).

By contrast, the tail of most Coendou species is sub-
stantially longer than the head and body and has a na-
ked prehensile surface near the tip. Whereas most other 
prehensile- tailed mammals grasp arboreal supports using 
the ventral caudal surface, porcupine tails are dorsally 
prehensile. The very short tail (somewhat less than half 
the length of head and body) of C. rufescens has been de-
scribed as nonprehensile by authors who probably never 
saw a living example (e.g., Ellerman 1940), but most 
specimens have sparsely- haired tail- tips that are worn 
and calloused dorsally, suggesting that this organ retains 
some prehensile function (Alberico et al. 1999). The basal 
part of the tail in Coendou is always covered dorsally 
with body pelage (easily detached defensive quills with 
or without emergent fur, depending on the species), but 
the ventral surface, sides, and at least some of the cau-
dal dorsum proximal to the naked prehensile surface is 
densely covered with stiff backward- pointing bristles that 
probably have a mechanical bracing function like that de-
scribed above for Erethizon. The tail of Chaetomys has 
stiff, backward- pointing bristles on the ventral surface 
near the base, and the dorsal surface near the tip is more 
sparsely haired than the ventral surface, suggesting that it 
is dorsally prehensile.

brace the animal from slipping backward on inclined sur-
faces when the tail is pressed against the substrate.

The ventral pelage of some species of Coendou includes 
another distinctive hair type in the form of soft spines that 
are fl attened in cross- section and are much thicker, stiffer, 
and straighter than the wool hairs with which they are 
usually mixed. Although spinous in form, they have soft, 
fl exible tips. They can be bent double without kinking or 
breaking in some species, but not in others.

Erethizontids are distinctive in several other external 
features. Unlike most rodents, they do not have a naked 
glandular rhinarium surrounding the nostrils, and they 
also lack a naked philtrum dividing the upper lip into left 
and right halves (see J. C. Brown 1971, for facial ana-
tomical terminology). Instead, the entire muzzle, including 
the nostril margins, is densely covered with short, velvety 
hairs, and the upper lip is undivided.

The small but distinct pinna of Erethizon (illustrated by 
Pocock 1922:Fig. 6C) is densely furred and has an evenly 
convex free margin; the simple fl eshy structure of the exter-
nal ear in this genus is unremarkable, broadly resembling 
the morphology seen in other hystricognaths (op. cit.). 
By contrast, the pinna in Chaetomys and Coendou is re-
duced to an angular ridge of almost naked skin that can 
apparently be closed by folds of the internal cartilaginous 
structure to protect the external auditory canal (Pocock 
1922:Fig. 6D); the antitragus is much enlarged and bears a 
small but distinct tuft of soft spines. The essential charac-
ters of the pinna can usually be determined from properly 
prepared dry skins.

Erethizontids are plantigrade climbers whose feet are 
conspicuously modifi ed for prehension. The manus and 
pes of all species have naked  soles densely covered with 
small undifferentiated tubercles, none of which can be ho-
mologized with the large plantar pads (thenar, hypothenar, 
and interdigitals; J. C. Brown and Yalden 1973) that are 
present in most rodents and in all other nonaquatic plan-
tigrade hystricognaths (Pocock 1922). All erethizontids 
likewise have strong, curved claws that can be powerfully 
closed over the plantar surface. Unlike most rodents, in 
which the pollex is small but distinct and provided with 
a nail, no external trace of a thumb is normally present in 
any erethizontid. In other respects, however, the external 
morphology of the feet differs among erethizontid genera.

The manus of Erethizon is about as broad across the 
metacarpal- phalangeal articulations as it is at the wrist, 
and it has short subequal digits; the stout claws of this ge-
nus are laterally compressed by comparison with those of 
many other hystricognaths, but the sides of the claws are 
not joined ventrally at the base, so the subunguis is ex-
posed from the digital pad to the tip. By contrast, the ma-
nus of Chaetomys and Coendou is conspicuously broad-
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1′. Quills straight or gently curved but never wavy, with 
hard, sharp points on head, rump, and usually over 
the rest of the dorsal surface from nose to tail base; tail 
with a well- developed hairless dorsal prehensile sur-
face (except in a few specimens of Coendou rufescens); 
skull without well- developed postorbital pro cesses or 
bony auditory tubes; cranial sutures tending to disap-
pear with age; upper cheek teeth wider than long, low- 
crowned, always with a median crest linking second 
and third transverse lophs. . . . . . . . . . . . . . . . Coendou

Genus Chaetomys Gray, 1843

The monotypic genus Chaetomys is a small (ca. 1 kg) er-
ethizontid with a tail that is shorter than the combined 
length of its head and body (the ratio of tail to head and 
body length is about 70% in the only examined adult 
specimen with external mea sure ments). Its visible dorsal 
pelage consists of thin, wavy, dull- brown spines; except 
on the head, most of the spines are nondefensive because 
they lack hard, sharp points. The tail is slender and lacks 
a well- developed prehensile surface, although the dor-
sal surface is hairless near the tip in some specimens. The 
skull is very heavily built, with well- developed postorbital 
pro cesses of the frontal bones that almost contact corre-
spondingly well- developed postorbital pro cesses of the 
jugals, and each auditory bulla is provided with a bony 
tube that surrounds the external auditory meatus. Cranial 
sutures are ontoge ne tically per sis tent, remaining visible 
even in adult specimens. The frontal sinuses are never in-
fl ated. The upper cheek teeth are longer than they are wide, 
high- crowned, and laminar in occlusal design, consisting 
of transverse plates without connecting median crests. Il-
lustrations of external and/or craniodental characters are 
in Ellerman (1940), Oliver and Santos (1991), and Voss 
and Angermann (1997).

synonyms:
Chaetomys Gray, 1843b:123; type species Hystrix subspi-

nosa Olfers, by monotypy.
Plectrochoerus Pictet, 1843b:227; type species Plectrochoe-

rus moricandi Pictet, by monotypy.
remarks :  Although G. S. Miller and Gidley (1918), 

Stehlin and Schaub (1951), and B. Patterson and Wood 
(1982) all referred Chaetomys to the family Echimyidae, 
there is no compelling evidence that it is anything other than 
a porcupine. The only morphological trait cited as evidence 
for a close phyloge ne tic relationship between Chaetomys 
and echimyids was the alleged retention of the deciduous 
premolars (dP4/dp4) throughout adult life (B. Patterson and 
Wood 1982: 394). However, the milk dentition of Chaeto-
mys is, in fact, shed and replaced by P4/p4 as in all other 
nonechimyid hystricognaths (G. A. S. Carvalho 2000). 

Female erethizontids have four mammae in two 
thoracic- abdominal pairs on the ventral surface (well away 
from the quills), each surrounded by a small hairless are-
ola. Males sometimes also have well- developed mammae, 
however, so skins cannot be confi dently sexed by the pres-
ence of teats.

In general aspect, erethizontid skulls have a short, blunt 
rostrum; broad interorbital region; strong, laterally pro-
jecting zygomatic arches; and prominent auditory bullae. 
As in other caviomorph rodents, the infraorbital foramen 
is very large (transmitting the anterior part of the medial 
masseter; Woods 1972) and the pterygoid fossae are per-
forated (communicating with the orbital fossae). The lacri-
mal bone is usually absent (or very small and indistinguish-
ably fused to the frontal or to the maxilla); it is seldom 
visible as a separate ossifi cation even in juvenile skulls. The 
paroccipital pro cess, highly developed in many other cavio-
morphs, is comparatively small in erethizontids and never 
projects ventrally below the auditory bulla. Well- developed 
postorbital pro cesses and bony auditory tubes (surround-
ing the external auditory meatus on the lateral aspect of 
each bulla) are present in Chaetomys but not in any other 
Recent erethizontid. Three species of Coendou have highly 
infl ated nasofrontal sinuses, possibly a defensive adapta-
tion that provides increased cranial surface area for quill 
deployment and allows erected quills to point forward and 
sideways, thus protecting otherwise vulnerable soft tissues 
from attacking predators (Voss et al. 2013).

The upper cheek tooth rows are parallel or weakly con-
vergent anteriorly in Neotropical porcupines, never strongly 
convergent as in some large sympatric caviomorphs (e.g., 
caviids and Dinomys). The coronoid pro cess of the man-
dible is small but distinct in most species (Coendou vesti-
tus is an exception; Voss and da Silva 2001), and the lower 
incisor root does not extend posteriorly beyond m3. The 
cheek teeth are rooted and have either four or fi ve trans-
verse crests. The deciduous fourth premolars (dP4/dp4) are 
replaced in all erethizontids (including Chaetomys; G. A. S. 
Carvalho 2000).

Gupta (1966) described the axial postcranial skeleton 
of erethizontids, and Candela and Picasso (2008) have de-
scribed the appendicular skeleton.

KEY TO THE NEOTROPICAL GENERA OF 
ERETHIZONTIDAE:
1. Quills wavy, without hard, sharp points (except on 

head); tail without a well- developed hairless prehensile 
surface; skull with well- developed postorbital pro cesses, 
bony auditory tubes, and ontoge ne tically per sis tent 
sutures; upper cheek teeth longer than wide, high- 
crowned, and essentially laminar in occlusal design, 
without connecting median crests . . . . . . . . Chaetomys
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and mangroves), macega scrub (severely degraded thick-
ets without large trees), and cabruca plantations (cacao or-
chards with an intact canopy of native trees. In all of these 
habitats of the Atlantic coastal region, Chaetomys subspi-
nosus co- occurs with, but is less common than, another 
small erethizontid, Coendou insidiosus (see I. B. Santos et al. 
1987; Oliver and Santos 1991).

A radio- collared adult male observed by Chiarello 
et al. (1997) was active only at night and moved through 
the forest at an average height of about 10 m above the 
ground, descending only to defecate; collected feces ap-
peared to be composed of fi nely ground leaves, and tree 
leaves  were the only items that the animal was seen eating. 
Observed movements  were sluggish, and the animal spent 
most of each night resting. Most observed locomotion was 
on small- diameter (<2 cm) substrates, and the animal’s tail 
was usually seen coiled around branches and twigs. Sub-
sequent fi eld studies, also based on radio- collared animals 
(Souto Lima et al. 2010; Giné et al. 2010, 2011; Zortéa 
and de Brito 2010; Giné et al. 2011; P. A. Oliveira et al. 
2011), have confi rmed that this species is nocturnal, arbo-
real, and solitary. Several unusual behaviors, such as using 
concealed latrines and leaving offspring alone most of the 
time, suggest that Chaetomys is highly vulnerable to preda-
tion and survives by being highly cryptic (Giné et al. 2011). 
Chaetomys is a specialized herbivore, perhaps more so 
than other erethizontids (Souto Lima et al. 2010). The diet 
of four radio- collared individuals studied by Giné et al. 
(2010) included leaves of 17 species of trees, but only three 
species of Fabacea with protein- rich leaves accounted for 
78% of recorded feeding observations. The anatomically 
simple stomach of this species, its long large intestine, and 
its sacculated caecum suggest that Chaetomys is a hindgut 
fermenter with typical erethizontid adaptations for a high- 
fi ber diet and water conservation (no individuals  were ob-
served to drink water in >900 hours of observation; Giné 
et al. 2010). The screwworm, Chochliomyia hominivorax, 
may infest the skin of C. subspinosus (Kuniy and Santos 
2003), and helminth endoparasites of the genera Hyme-
nolepis and Trichuris are known endoparasites (Kuniy and 
Brasileiros 2006). Molecular ge ne tic diversity is mostly 
contained within local populations (C. G. Oliveira et al. 
2011).

remarks :  Voss and Angermann (1997) discussed the 
complex taxonomic history of this species (the original au-
thorship of which is often misattributed) and redescribed 
Olfers’ (1818) type material. Other useful descriptions of 
the external and/or craniodental characters of Chaetomys 
semispinosus are in Water house (1848), Ellerman (1940), 
Emmons and Feer (1997), T. Martin (1994), and G. A. S. 
Carvalho (2000). The karyotype is 2n = 52, FN = 76 (R. do 
V. Vilela et al. 2009).

Furthermore, Chaetomys lacks the derived enamel ultra-
structural traits of Octodontoidea (the higher- level clade to 
which Echimyidae belongs; T. Martin 1994), and it shares 
with other erethizontids the derived presence of a posterior 
carotid foramen (T. Martin 1994; Bryant and McKenna 
1995; G. A. S. Carvalho 2000). These arguments, together 
with the identical prehensile structure of the manus and pes 
that Chaetomys uniquely shares with Coendou (see above) 
strongly support the traditional placement of Chaetomys 
with other New World porcupines (Thomas 1897a; Eller-
man 1941; Landry 1957). Recent molecular analyses (R. do 
V. Vilela et al. 2009; Voss et al. 2013) provide additional 
compelling evidence that Erethizontidae, in the sense herein 
understood, is monophyletic.

Chaetomys subspinosus Olfers, 1818
Broomstraw- spined Porcupine

synonyms:
H[ystrix]. subspinosa Olfers, 1818:211; type locality Sal-

vador, Bahia, Brazil (Voss and Angermann 1997).
H[ystrix]. tortilis Olfers, 1818:211; type locality Salvador, 

Bahia, Brazil (Voss and Angermann 1997).
H[ystrix]. Subspinosa Kuhl, 1820; a ju nior synonym based 

on the same ZMB material in Berlin previously named 
by Olfers (Voss and Angermann 1997).

Chaetomys subspinosus: Gray, 1843b:21; fi rst use of cur-
rent name combination.

Plectrochoerus moricandi Pictet, 1843b:227; type locality 
“Bahia” (= Salvador), Bahia, Brazil (Voss and Angermann 
1997).

C[ercolabes]. subspinosus: Wagner, 1844:35; name com-
bination.

Chaetomys tortilis: Moojen, 1952b:100; name combina-
tion.
description:  As for the genus.
distribution:  Chaetomys subspinosus occurs in 

the humid Atlantic coastal lowlands and mountains (to at 
least 650 m) of southeastern Brazil, formerly from Sergipe 
to northern Rio de Janeiro (roughly between 11° and 22° S 
latitude; including easternmost Minas Gerais), but many 
local populations are now extinct due to widespread defor-
estation (I. B. Santos et al. 1987; Oliver and Santos 1991).

selected localit ies  (Map 405; from Oliver and 
Santos 1991): BRAZIL: Bahia, Araçás, Cravolândia, Fir-
mino Alves; Espírito Santo, Jirau, Nova Lombardia Bio-
logical Reserve; Minas Gerais, Bandeira; Rio de Janeiro, 
Fazenda São Pedro; Sergipe, Arauá.

subspecies :  I treat Chaetomys subspinosus as mono-
typic.

natural history:  This species is said to occur in 
primary and secondary rainforest, gallery forest, restinga 
forest (a low- canopy coastal formation including palms 
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the premaxillae and the auditory bullae persist in old adult 
specimens). The frontal sinuses are conspicuously infl ated 
in some species, but not in others. The roof of the external 
auditory meatus is smooth and featureless in some species, 
but in others it is provided with a transverse bony ridge 
(Voss et al. 2001:Fig. 70A) and is said to be keeled. The 
upper cheek teeth are low- crowned and wider than they 
are long; a median crest connecting the second and third 
transverse lophs is always present. Citations to published 
illustrations of external and craniodental morphology are 
provided in the species accounts that follow.

Several long- furred species of Coendou  were previously 
referred to the genus Sphiggurus (e.g., by Husson 1978; 
Woods and Kilpatrick 2005), and the short- tailed species 
C. rufescens was previously referred to the monotypic ge-
nus Echinoprocta. As traditionally recognized, however, 
these taxa are not reciprocally monophyletic, and allegedly 
diagnostic “generic” characters (e.g., size, long versus short 
fur, cranial sinus infl ation) appear to have evolved homo-
plastically in the course of erethizontid phylogeny (Voss 
et al. 2013). Contradictory results (mtDNA sequence anal-
yses interpreted as supporting the reciprocal monophyly 
of Sphiggurus and Coendou; Bonvicino, Penna- Firme, 
and Braggio 2002)  were based on misidentifi ed specimens 
(Voss 2011:9, footnote 2).

synonyms:
Coendou Lacépède, 1799:11; type species Hystrix prehen-

silis Linnaeus, by monotypy.
Coendus E. Geoffroy, 1803:157; incorrect subsequent spell-

ing of Coendou Lacépède.
Coandu G. Fischer, 1814:102; incorrect subsequent spell-

ing of Coendou Lacépède.
Sinethere F. Cuvier, 1823a:427; type species S. prehensilis 

(Linnaeus), by original designation.
Sphiggure F. Cuvier, 1823a:427; type species S. spinosa 

F. Cuvier, by original designation.
Sinoetherus F. Cuvier, 1823c:256; incorrect subsequent spell-

ing of Sinethere F. Cuvier.
Sphiggurus F. Cuvier, 1823c:256; incorrect subsequent spell-

ing of Sphiggure F. Cuvier (but to be maintained due to 
prevailing subsequent usage; Voss 2011:6).

Coendu Lesson, 1827:290; incorrect subsequent spelling of 
Coendou Lacépède.

Synethere Lesson, 1827:291; incorrect subsequent spelling 
of Sinethere F. Cuvier.

Sinetheres J. B. Fischer, 1829:369; incorrect subsequent spell-
ing of Sinethere F. Cuvier.

Cercolabes Brandt, 1835:391; type species Hystrix prehen-
silis Linnaeus (proposed as a replacement name for Co-
endou Lacépède).

Synoetheres Lund, 1839a:227; incorrect subsequent spell-
ing of Sinethere F. Cuvier.

Genus Coendou Lacépède, 1799

The 13 living species of Coendou (including Echino-
procta and Sphiggurus; see Voss 2011; Voss et al. 2013) 
collectively range from Mexico to Uruguay and northern 
Argentina. Twelve species occur in South America (only 
C. mexicanus does not), where they inhabit tropical and 
subtropical moist and dry forests from sea level to about 
3,500 m. Although many fossils have been referred to Co-
endou, assignments of extinct species to this genus (versus 
Erethizon) are sometimes controversial (Sussman 2011).

Recent species of Coendou are small to large (ca. 500 g 
to 5 kg) erethizontids with tails that vary in relative length 
from about 40% to >100% of the combined length of the 
head and body (Voss 2011). The visible dorsal pelage is 
completely spiny in some species, but in other species the 
quills may be partially or completely concealed by long 
fur. Whether concealed by fur or not, the quills of Coen-
dou are straight or gently curving, never wavy. At least 
on the rump, the quills of all species are defensive spines 
with hard, sharp, microscopically barbed points. The tail 
of most species is a robust, muscular organ with a well- 
developed dorsal prehensile surface. The skull lacks well- 
developed postorbital pro cesses and bony auditory tubes. 
The usual sutures among adjacent cranial bones are visible 
in juvenile and in many subadult skulls, but most cranial 
sutures disappear with age (only the sutures surrounding 

Map 405    Selected localities for Chaetomys subspinosus (●).
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on head; postcranial defensive quills mostly pale (only 
tips dark brown or blackish); ventral pelage consists of 
guard hairs and sparse wool . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . Coendou roosmalenorum

5. Tail very short (usually <50% of head and body length); 
dorsal body pelage without long fur; postcranial quills 
with hard, sharp, microscopically barbed points only on 
rump (the remainder nondefensive, with soft points)  . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Coendou rufescens

5′. Tail consistently longer (>50% of head and body ex-
cept in highland populations of C. quichua); dorsal 
body pelage with or without long fur; all postcra-
nial quills with hard, sharp, microscopically barbed 
points  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6

6. Large (combined length of adult head and body >400 mm; 
condylo incisive length of adult skull >77 mm; adult max-
illary toothrow >18 mm); dorsal body pelage appears 
completely spiny (long fur absent); frontal sinuses in-
fl ated in most fully adult specimens . . . . . . . . . . . . . . . .7

6′. Usually smaller (combined length of adult head and 
body usually <400 mm; condyloincisive length of adult 
skull usually <77 mm; adult maxillary toothrow usually 
<18 mm); dorsal body pelage with or without long fur; 
frontal sinuses seldom infl ated  . . . . . . . . . . . . . . . . . . 8

7. Quills uniformly bicolored and abruptly shorter on lower 
back and rump than on shoulders and upper back (re-
sulting in a visually conspicuous cape or mantle of long 
quills); mesopterygoid fossa usually extends anteriorly 
between second upper molars . . . . . . . Coendou bicolor

7′. Long tricolored quills (with white tips) intermingled 
with shorter bicolored quills over most of the dorsal 
surface, including the rump (except in specimens from 
the southern Maracaibo Basin, which have uniformly 
bicolored quills); dorsal quills decrease gradually in 
length from upper back to rump, without abrupt tran-
sition; mesopterygoid fossa usually extends anteriorly 
between third molars  . . . . . . . . . . Coendou prehensilis

8. Dorsal pelage does not include long fur (appearing com-
pletely spiny)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

8′. Dorsal pelage usually includes long fur that partially or 
completely conceals the quills . . . . . . . . . . . . . . . . . . 11

9. Occurs in northern and western Colombia and west-
ern Ec ua dor; roof of external auditory meatus usually 
strongly keeled  . . . . . . . . . . . . . . . . ..Coendou quichua

9′. Occurs in Brazil; roof of external auditory meatus 
smooth or weakly keeled  . . . . . . . . . . . . . . . . . . . . . 10

10. Occurs along south bank of the Amazon east of the 
Rio Madeira to Maranhão (on the Atlantic coast); dor-
sal body quills mostly bicolored (whitish or yellow-
ish basally with black tips), but at least a few lateral 
quills usually with pale (usually whitish but sometimes 
brownish) tips; ventral pelage consists of soft spines; 

Sphingurus Tschudi, 1844:185; incorrect subsequent spell-
ing of Sphiggure F. Cuvier.

Echinoprocta Gray, 1865: 321; type species Erethizon (Echi-
noprocta) rufescens Gray, by monotypy.

Cryptosphingurus Miranda- Ribeiro, 1936:975; type spe-
cies C. villosus (F. Cuvier), by original designation.

KEY TO THE SOUTH AMERICAN SPECIES 
OF COENDOU:
1. Size small (adult head and body length <400 mm; adult 

condyloincisive length of skull <70 mm); dorsal pelage 
includes defensive quills (with hard, sharp, microscopi-
cally barbed points) intermingled with bristle- quills 
(with long, fl exible, wiry tips; see Voss and da Silva 
2001: Fig. 1) except on head, rump, and base of tail 
(which have only defensive quills); tail always shorter 
than the combined length of head and body; frontal si-
nuses not infl ated  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1′. Size small or large; dorsal pelage does not include 
bristle- quills intermingled with defensive quills; tail lon-
ger or shorter than head and body; frontal sinuses in-
fl ated or not  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2. Tail very short (about 50% of head and body length); 
dorsal pelage includes long blackish fur that partially or 
completely conceals defensive quills; bristle- quills bicol-
ored (whitish or yellowish basally and dark brown or 
blackish distally); buccinator- masticatory foramen and 
foramen ovale confl uent (Voss and da Silva 2001: Fig. 
6A); mandible lacks a distinct coronoid pro cess (op. 
cit.:Fig. 4) . . . . . . . . . . . . . . . . . . . . . .Coendou vestitus

2′. Tail >50% of head and body length (except, perhaps, 
in high- montane populations of C. pruinosus); dorsal 
pelage with or without long fur; bristle- quills tricolored 
(with pale tips); buccinator- masticatory foramen and 
foramen ovale separate; mandible with distinct coro-
noid pro cess  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

3. Tail usually <70% of head and body length (never much 
longer); dorsal pelage always includes long fur that par-
tially or completely conceals defensive quills; auditory 
bullae small, uninfl ated, not contacting paraoccipital 
pro cesses. . . . . . . . . . . . . . . . . . . . .Coendou pruinosus

3′. Tail usually >75% of head and body length (never much 
shorter); dorsal pelage with or without long fur; audi-
tory bullae large and infl ated, contacting paraoccipital 
pro cesses. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

4. Dorsal pelage appears completely spiny (long fur ab-
sent); at least some quills on head tricolored (with pale 
tips); postcranial defensive quills one- third to one- half 
black; ventral pelage includes clusters of soft spines 
mixed with sparse wool hairs . . . . . . . Coendou ichillus

4′. Dorsal pelage includes long fur that partially or com-
pletely conceals defensive quills; no pale- tipped quills 
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sive quills bicolored, very long over shoulders and upper 
back but abruptly shorter on lower back and rump; bristle- 
quills absent; frontal sinuses usually infl ated; roof of exter-
nal auditory meatus smooth.

distribution:  Coendou bicolor occurs along the 
eastern Andean foothills and in adjacent Amazonian low-
land forest from San Martín in northeastern Peru south-
ward to northeastern Bolivia (Beni). An apparently isolated 
population occurs in relictual montane forest on the west 
side of the Andes in northern Peru (Cajamarca), and the 
species is also credibly reported from northwestern Argen-
tina (M. M. Lucero 1987). By contrast, published reports of 
C. bicolor from Amazonas in northern Peru (Patton et al. 
1982), Brazil (Lara et al. 1996), Ec ua dor (Tirira 1999), Co-
lombia (Alberico et al. 1999), and Venezuela (O. J. Linares 
1998) appear to be based on misidentifi cations (Voss 2011).

selected localit ies  (Map 406): ARGENTINA: 
Jujuy, Yuto (M. M. Lucero 1987). BOLIVIA: Beni, Puerto 
Caballo (AMNH 214615), Yucumo (AMNH 262271); Co-
chabamba, Charuplaya (BM 2.1.1.103). PERU: Cajamarca, 
2.5 km N of Monte Seco (MUSM 9398); Huánuco, Tingo 
María (FMNH 91303); Junín, Chanchamayo (FMNH 
65799); Madre de Dios, Reserva Cuzco Amazónico (KU 
144560); San Martín, Área de Conservación Municipal 
Mishquiyacu- Rumiyacu y Almendra (FMNH 203679); 
Ucayali, Río Alto Ucayali (AMNH 147500).

subspecies :  No subspecies of Coendou bicolor are 
recognized (see Remarks).

natural history:  Nothing has been recorded in 
the literature about the natural history of this species, but 
specimens have been collected in both montane and low-
land rainforest. The relictual montane rainforest in which 
Coendou bicolor occurs the west side of the Andes, for 
example, was described by Koepcke and Koepcke (1958), 
and the lowland habitat of the species east of the Andes 
was described by Duellman and Koechlin (1991).

remarks :  Cabrera (1961) treated several nominal taxa 
as subspecies of Coendou bicolor, including quichua (herein 
recognized as a valid species), richardsoni (a synonym of 
quichua), and sanctaemartae (a synonym of prehensilis). Ca-
brera’s concept of C. bicolor and other classifi cations based 
on it (e.g., Woods 1993; Woods and Kilpatrick 2005)  were 
discussed by Voss (2003, 2011) and Voss et al. (2013), whose 
recommended usage is followed  here. Recent phyloge ne tic 
analyses of cytochrome-b sequence data suggest that C. bi-
color is the sister species of C. nycthemera, a much smaller 
congener from eastern Amazonia (Voss et al. 2013). As dis-
cussed by Voss (2011), mtDNA cytochrome-b sequences pre-
viously attributed to C. bicolor by Bonvicino, Penna- Firme, 
and Braggio (2002), R. do V. Vilela et al. (2009), and Y. L. R. 
Leite et al. (2011)  were obtained by Lara et al. (1996) from 
misidentifi ed specimens of C. prehensilis.

dorsal surface of tail covered with blackish bristles  . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Coendou nycthemera

10′. Occurs in extreme E Brazil (Pernambuco and Ala-
goas); most dorsal body quills tricolored, with long red-
dish tips; ventral pelage consists of soft fur; dorsal sur-
face of tail covered with brownish or reddish bristles . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Coendou speratus

11. Occurs north of Amazon and east of the Rio Negro- 
Casiquiare- Orinoco; tail about as long as combined 
length of head and body; dorsal fur blackish streaked 
with long yellowish guard hairs; quills all bicolored; 
roof of external auditory meatus smooth  . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Coendou melanurus

11′. Occurs in southeastern Brazil; tail substantially shorter 
than combined length of head and body; dorsal fur dark 
or pale but not streaked with long yellowish guard 
hairs; quills all bicolored or some quills tricolored; roof 
of external auditory meatus smooth . . . . . . . . . . . . . 12

12. Long dorsal fur (when present) dark basally with pale 
hair tips (except in some northern specimens which have 
pale- gray fur); at least some of the longer quills tricol-
ored (with yellowish, orange, or reddish tips); vibrissae 
and caudal bristles bicolored (dark basally with yellow-
ish or orange tips); adult maxillary toothrow >15 mm  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .Coendou spinosus

12′. Long dorsal fur uniformly pale (white, yellowish, or 
grayish), or pale basally with darker (brownish) hair 
tips; vibrissae and caudal bristles all- dark (without pale 
tips); adult maxillary toothrow <15 mm . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .Coendou insidiosus

Coendou bicolor (Tschudi, 1844)
Bicolor- spined Porcupine

synonyms:
Sphingurus bicolor Tschudi, 1844:186; type locality “in den 

Urwäldern zwischen den Flüssen Tullumayo und Chan-
chamayo,” Junín, Peru.

Coendou simonsi Thomas, 1902b:141; type locality “Cha-
ruplaya, 1400 m,” Cochabamba, Bolivia.

Coendou (Coendou) bicolor: Tate, 1935:306; name com-
bination.

Coendou (Coendou) simonsi: Tate, 1935:306; name com-
bination.

Coendou [(Coendou)] bicolor bicolor: Ellerman, 1940:187; 
name combination.

Coendou [(Coendou)] bicolor simonsi: Ellerman, 1940: 
187; name combination.
description:  Length of adult head and body 405– 

500 mm; ratio of tail to head and body 90% to 105% (var-
ies geo graph i cally); condyloincisive length of adult skull 
85– 95 mm; length of adult maxillary toothrow 19– 22 mm; 
long dorsal fur absent (appears completely spiny); defen-



794 Mammals of South America

subspecies :  No subspecies of Coendou ichillus are 
recognized.

natural history:  No museum specimen of Coen-
dou ichillus is accompanied by habitat information, but all 
of them come from landscapes dominated by lowland rain-
forest. Two sight rec ords, however, one of which is vouch-
ered by a photograph (Voss and da Silva 2001:Fig. 12), are 
from lowland rainforest in a white- water river fl oodplain; 
both observations suggest that, like other erethizontids, 
C. ichillus is nocturnal and arboreal.

remarks :  This species appears to be closely related to 
Coendou pruinosus, C. roosmalenorum, and C. vestitus, 
all of which also have bristle- quills in addition to ordinary 
defensive quills and soft fur in their dorsal pelage (Voss 
et al. 2013). Voss and da Silva (2001) provided a detailed 
morphological description of C. ichillus, photographs, mea-
sure ments, and relevant comparisons with congeneric taxa. 
A recently published photograph of the skin of an Ec ua-
dorean porcupine in the Gothenburg Museum of Natural 
History ( Johansson and Högström 2008) is captioned as 
“Sphiggurus ichillus,” but the specimen in question is un-
ambiguously identifi able by its very short tail and reddish 
quills as Coendou rufescens.

Coendou insidiosus (Olfers, 1818)
Bahian Hairy Dwarf Porcupine

synonyms:
H[ystrix]. insidiosa Olfers, 1818:211; type locality “Bra-

zil,” probably in or near the city of Salvador in northern 
Bahia (Voss and Angermann 1997).

Coendou ichillus Voss and da Silva, 2001
Western Amazonian Dwarf Porcupine

synonyms:
Coendou ichillus Voss and da Silva, 2001:17; type locality 

“Río Pastaza,” Pastaza, Ec ua dor (exact locality unknown; 
see Voss and da Silva 2001:footnote, p. 7).

Sphiggurus ichillus: Woods and Kilpatrick, 2005:1548; name 
combination.
description:  Length of adult head and body ca. 

260– 290 mm (estimated values from only two specimens); 
average ratio of tail to head and body ca. 85%; condy-
loincisive length of adult skull 58– 65 mm; length of adult 
maxillary toothrow 14– 16 mm; long dorsal fur absent (ap-
pears completely spiny); defensive quills bicolored (except 
on head where some quills are tricolored); bristle- quills 
present (tricolored); frontal sinuses not infl ated; roof of ex-
ternal auditory meatus smooth.

distribution:  All known specimens and reliable 
sight rec ords of Coendou ichillus are from the rainfor-
ested lowlands of eastern Ec ua dor and northeastern Peru 
(Voss and da Silva 2001), but it would be reasonable to 
expect this species to occur throughout most of north-
western Amazonia (north of the Amazon and west of the 
Rio Negro).

selected localit ies  (Map 407): EC UA DOR: 
Napo, La Selva Jungle Lodge (Voss and da Silva 2001); 
Pastaza, Río Conambo (EPN 807), Río Yana Rumi (FMNH 
43289). PERU, Loreto, Iquitos (FMNH 112565).

Map 406    Selected localities for Coendou bicolor (●). Contour line = 2,000 m.

Map 407    Selected localities for Coendou ichillus (●). Contour line = 2,000 m.
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low- canopy coastal formation including palms and man-
groves), macega scrub (severely degraded thickets without 
large trees), cabruca plantations (cacao orchards with an 
intact canopy of native trees), and capoeira (dense young 
secondary growth); in all but the last of these habitats Co-
endou insidiosus co- occurs with and appears to be more 
numerous than Chaetomys subspinosus (see Oliver and 
Santos 1991). The species is hunted for food and for its 
quills, which are thought to have medicinal properties (Ol-
iver and Santos 1991).

remarks :  The name insidiosus has often been used 
for several other valid species of Coendou, including C. 
melanurus and C. spinosus. For a review of the complex 
taxonomic history of C. insidiosus (the authorship of 
which is often misattributed), see Voss and Angermann 
(1997), who also provided mea sure ments, photographs, 
and a detailed description of Olfers’ (1818) type material. 
Diagnostic comparisons with C. melanurus are in Voss 
et al. (2001), and color photographs of living animals are 
in Oliver and Santos (1991). Coendou insidiosus can be 
distinguished from superfi cially similar pale- gray- furred 
specimens of C. spinosus by their unicolored- dark vibris-
sae and caudal bristles (the vibrissae and caudal bristles 
of C. spinosus are dark basally and orange or yellowish 

Cercolabes pallidus Water house, 1848:434; type locality 
unknown (originally said to be from the West Indies, but 
presumably from southeastern Brazil; Voss and Anger-
mann 1997).

Synetheres (Sphiggurus) pallidus: E.- L. Trouessart, 1880b: 
184; name combination.

Coendu pallidus: E.- L. Trouessart, 1897:622; name com-
bination.

Coendu insidiosus: E.- L. Trouessart, 1897:623; name com-
bination.

Coendou (Sphiggurus) insidiosus: Tate, 1935:307; name 
combination.

Coendou (Sphiggurus) pallidus: Tate, 1935:307; name com-
bination.

Coendou [(Sphiggurus)] pallidum Ellerman, 1940:187; incor-
rect subsequent spelling of pallidus Water house, 1848).

Coendou (Sphiggurus) insidiosus insidiosus: Cabrera, 1961: 
600; name combination.

Sphiggurus insidiosus: Husson, 1978:484; part (not includ-
ing referred Surinam specimens); name combination.

Sphiggurus pallidus: Woods, 1993:776; name combination.
description:  Length of adult head and body ca. 

310– 350 mm; average ratio of tail to head and body ap-
proximately 65%; condyloincisive length of adult skull 
61– 71 mm; length of adult maxillary toothrow 13– 15 mm; 
long dorsal fur present (uniformly pale or pale basally with 
darker hair tips); defensive quills bicolored; bristle- quills 
absent; frontal sinuses not infl ated; roof of external audi-
tory meatus smooth.

distribution:  I have only examined specimens of 
Coendou insidiosus from the southeastern Brazilian state 
of Bahia, but the species is said to occur in moist forests 
from southern Sergipe to northern Rio de Janeiro (roughly 
between 11° and 22° S latitude), including easternmost 
Minas Gerais (I. B. Santos et al. 1987; Oliver and Santos 
1991). Pale- gray- furred individuals of another southeast-
ern Brazilian species, C. spinosus, however, are superfi -
cially similar to C. insidiosus, so unvouchered sightings are 
perhaps unreliable where both species could be expected 
(e.g., in Espírito Santo, northeastern Minas Gerais, and 
northern Rio de Janeiro states).

selected localit ies  (Map 408; from Oliver and 
Santos 1991, except as noted): BRAZIL: Bahia, Itanhem, 
Itirussu (AMNH 76838), Ponto do Pitu, Salvador (ZMB 
1298), Trancoso); Espírito Santo, Anchieta, Ecoporanga, 
1 km S of São Mateus; Minas Gerais, Jordania; Sergipe, 
Arauá.

subspecies :  No subspecies of Coendou insidiosus 
are recognized.

natural history:  This species is said to be noc-
turnal, arboreal, and to occur in primary and mature- 
secondary rainforest, gallery forest, restinga forest (a 

Map 408    Selected localities for Coendou insidiosus (●) and Coendou speratus 
( ). Contour line = 2,000 m.
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natural history:  Most specimens of Coendou 
melanurus are unaccompanied by habitat information, 
but the known range of this species is mostly covered by 
lowland rainforest, in which some individuals are defi -
nitely known to have been collected. One specimen was 
shot at night as it fed on the leaves of a subcanopy tree 
about 15– 20 m above the ground in well- drained primary 
forest (Voss et al. 2001). Although this species is rarely 
seen, large numbers recovered by faunal rescue teams 
during hydroelectric dam construction (e.g., at Petit Saut, 
French Guiana; Vié 1999) suggest that it can be locally 
abundant. Throughout its range, C. melanurus is sympat-
ric with the much larger and more commonly collected C. 
prehensilis.

remarks :  Photographs, mea sure ments, detailed de-
scriptions of external and craniodental morphology, and 
diagnostic comparisons with other long- furred species of 
Coendou are in Voss et al. (2001). Husson (1978) mis-
identifi ed this species as C. insidiosus, as did others who 
based their porcupine classifi cations on his work (Honacki 
et al. 1982; Woods 1993). A recent maximum- likelihood 
analysis of cytochrome-b sequence data (Voss et al. 2013) 
recovered C. melanurus as the sister taxon of a clade that 
included C. vestitus, C. pruinosus, and C. ichillus.

Bonvicino, Penna- Firme, and Braggio (2002) described 
the karyotype of a specimen (UFPB 3001) identifi ed as Co-
endou melanurus from Roraima state, Brazil, with 2n = 72, 
FN = 76.

distally), consistently bicolored quills (at least some cranial 
and postcranial quills are always tricolored in C. spino-
sus), and shorter toothrows (maxillary toothrow length is 
>15 mm in C. spinosus). Although this species was not in-
cluded in their sequencing study, Voss et al. (2013) hypoth-
esized that Coendou insidiosus is most closely related to C. 
spinosus, another southeastern Brazilian species.

F. S. Lima (1994) reported the karyotype of a specimen 
identifi ed as Coendou insidiosus to be 2n = 62, FN = 76).

Coendou melanurus (Wagner, 1842)
Black- tailed Porcupine

synonyms:
Cercolabes melanurus Wagner, 1842c:360; type locality “Rio 

Negro [Barra]” (= Manaus), Amazonas, Brazil.
Sphiggurus melanurus Gray, 1842:262; type locality “Brazil.”
Synetheres (Sphiggurus) melanurus: E.- L. Trouessart, 1880b: 

184; name combination.
Coendu melanurus: E.- L. Trouessart, 1897:622; name com-

bination.
Coendou (Sphiggurus) melanurus: Tate, 1935:307; name 

combination.
Coendou (Sphiggurus) insidiosus melanurus: Cabrera, 1961: 

601; name combination.
Sphiggurus melanura: Bonvicino, Penna- Firme, and Brag-

gio, 2002:1071; epithet spelled with incorrect gender.
description:  Length of adult head and body 330– 

435 mm; average ratio of tail to head and body approxi-
mately 95%; condyloincisive length of adult skull 69– 
80 mm; length of adult maxillary toothrow 15– 20 mm; 
long dorsal fur present (blackish streaked with long yellow- 
tipped guard hairs); defensive quills bicolored; bristle- quills 
absent; frontal sinuses seldom infl ated; roof of external au-
ditory meatus with well- developed transverse bony ridge.

distribution:  Coendou melanurus apparently oc-
curs throughout the northeastern Amazonian lowlands 
(north of the Amazon and east of the Orinoco– Rio Negro), 
including eastern Venezuela, Guyana, Surinam, French 
Guiana, and northern Brazil.

selected localit ies  (Map 409): BRAZIL: Amapá, 
Serra do Navio (USNM 394732); Amazonas, Manaus 
(NMW 42010); Pará, Faro (AMNH 94174). FRENCH 
GUIANA: Paracou (AMNH 266565), St.- Laurent du Ma-
roni (MNHN 1909– 242). GUYANA: Cuyuni- Mazaruni, 
Kartabo (AMNH 70120); Demerara- Mahaica, Georgetown 
(FMNH 17762); Upper Takutu– Upper Essequibo, Nappi 
Creek near Letham (ROM 31683). SURINAM: Broko-
pondo, Afobaka (Husson 1978); Paramaribo, Paramaribo 
(RMNH 23982). VENEZUELA: Amazonas, Sierra Parima 
(O. J. Linares 1998); Bolívar, Imataca (Ochoa 1995).

subspecies :  No subspecies of Coendou melanurus 
are recognized.

Map 409    Selected localities for Coendou melanurus (●). Contour line = 
2,000 m.
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for these species are widely separated, and it is not known 
whether their ranges overlap (Voss and da Silva 2001).

remarks :  Detailed descriptions of external and cra-
niodental morphology are in Handley and Pine (1992) and 
Voss and Angermann (1997); the latter authors addition-
ally provided black- and- white photographs of the holotype 
skin and skull. Recent analyses of cytochrome-b sequence 
data recovered Coendou nycthemera as the sister taxon of 
C. bicolor, a much larger western Amazonian species (Voss 
et al. 2013).

Coendou prehensilis (Linnaeus, 1758)
Brazilian Porcupine

synonyms:
Hystrix prehensilis Linnaeus, 1758:57; type locality “Mata 

Xanguá, Usina Trapiche, municipality of Sirihaém, state 
of Pernambuco, Brazil, 8°38′50″S, 35°10′15″W, eleva-
tion 100 m” (fi xed by neotype selection; Y. L. R. Leite 
et al. 2011).

Coendou prehensilis: Lacépède, 1799:11; fi rst use of cur-
rent name combination.

Coendou longicaudatus Daudin, 1802:172; type locality Cay-
enne, French Guiana (based on the “Coendou à longue 
queue” of Buffon).

Hystrix cuandu Desmarest, 1822:346; type locality “Le 
Brésil, la Guyane, l’île de la Trinité.”

S[inethere]. prehensilis: F. Cuvier, 1823a:433; name com-
bination.

Cercolabes (Synetheres) prehensilis: Brandt, 1835:396; name 
combination.

Coendou nycthemera (Olfers, 1818)
Eastern Amazonian Dwarf Porcupine

synonyms:
H[ystrix]. nycthemera Olfers, 1818:211; type locality “Bra-

zil,” probably somewhere on the south (right) bank of the 
Amazon below Óbidos (Voss and Angermann 1997).

Cercolabes nycthemera: Water house, 1848:417; name com-
bination.

Synetheres (Synetheres) nycthemera: E.- L. Trouessart, 1880b: 
183; name combination.

Coendu nycthemera: E.- L. Trouessart, 1897:622; name 
combination.

Coendou (Sphiggurus) nycthemera: Tate, 1935:307; name 
combination.

Coendou [(Coendou)] nycthemera: Ellerman, 1940:187; 
name combination.

Coendou koopmani Handley and Pine, 1992:238; type lo-
cality “Belém, Pará, Brazil.”

Coendou nycthemerae Eisenberg and Redford, 1999:450; 
incorrect subsequent spelling of nycthemera Olfers.
description:  Length of adult head and body 290– 

380 mm; average ratio of tail to head and body about 90%; 
condyloincisive length of adult skull 61– 78 mm; length of 
adult maxillary toothrow 14– 17 mm; long dorsal fur ab-
sent (appears completely spiny); defensive quills mostly bi-
colored (skins appear predominantly blackish), but some 
tricolored quills present on many specimens; bristle- quills 
absent; frontal sinuses not infl ated; roof of external audi-
tory meatus smooth.

distribution:  Specimens of Coendou nycthemera 
have been collected from the Rio Madeira eastward along 
the right (south) bank of the Amazon to Ilha de Marajó in 
the Brazilian states of Amazonas and Pará (Handley and Pine 
1992). Interviews with indigenous hunters suggest that the 
range of this species also extends into the adjacent Atlantic 
coastal watershed of Maranhão (T. G. Oliveira et al. 2007).

selected localit ies  (Map 410): BRAZIL: Ama-
zonas, Auará Igarapé (AMNH 91726), Villa Bella da Im-
peratriz (AMNH 92898); Pará, Belém (USNM 394733), 
Cametá (AMNH 96316), Curralinho (AMNH 134074), 
Mocajuba (AMNH 96330), Muaná (USNM 105527).

subspecies :  No subspecies of Coendou nycthemera 
are recognized.

natural history:  Nothing has been recorded in 
the literature about the natural history of this species, but all 
known specimens are from landscapes dominated by low-
land rainforest. Throughout its geographic range Coendou 
nycthemera probably occurs sympatrically with the much 
larger species C. prehensilis (see Handley and Pine 1992). 
Coendou nycthemera is one of two small porcupines (the 
other is C. roosmalenorum) that inhabits the right (eastern) 
bank of the Rio Madeira, but known collecting localities 

Map 410    Selected localities for Coendou nycthemera (●).
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condyloincisive length of adult skull 77– 103 mm; length of 
adult maxillary toothrow 18– 24 mm; long dorsal fur absent 
(appears completely spiny); defensive quills bicolored and 
tricolored (most skins appear heavily speckled or streaked 
with white); bristle- quills absent; frontal sinuses highly in-
fl ated; roof of external auditory meatus weakly keeled.

distribution:  Coendou prehensilis occurs from 
northern Colombia (Magdalena, Cesar, Bolívar depart-
ments) eastward across northern South America (includ-
ing Venezuela and the Guianas) and southward throughout 
most of the forested cis- Andean lowlands of Ec ua dor, Peru, 
and Brazil to eastern Bolivia (Beni, Cochabamba, La Paz, 
Santa Cruz departments), eastern Paraguay, and north-
western Argentina (Salta province).

selected localities  (Map 411): ARGENTINA: 
Salta, Tartagal (Olrog 1976). BOLIVIA: Beni, 8 km N of 
Exaltación (AMNH 214613); Cochabamba, Campamento 
Yuquí (Anderson 1997); La Paz, Río Madidi (MSB 56078); 
Santa Cruz, Buena Vista (FMNH 21396). BRAZIL: Bahia, 
Barra (FMNH 21709); Goiás, Anápolis (AMNH 134062); 
Mato Grosso, Acurizal (Schaller 1983); Mato Grosso do Sul, 
Maracaju (AMNH 134073); Minas Gerais, Lagoa Santa (CN 
520); Pará, Igarapé Assu (BM 4.7.4.82), Marajó (USNM 
519688); Pernambuco, Mata Xanguá (Y. L. R. Leite et al. 
2011); Rio Grande do Sul, Venâncio Aires (Scheibler and 
Christoff 2007). COLOMBIA: Magdalena, Bonda (AMNH 
15459); Meta, Villavicencio (AMNH 73680). EC UA DOR: 
Sucumbíos, Limoncocha (USNM 528360). FRENCH GUI-
ANA: Paracou (Voss et al. 2001). GUYANA: Upper Takutu– 
Upper Essequibo, 20 mi E Dadanawa (USNM 362242). 
PARAGUAY: Concepción, Yby- Yaú (UMMZ 146507); Para-
guarí, Parque Nacional Ybycuí (Yahnke et al. 1998). PERU: 
Amazonas, Huampami (MVZ 153571); Pasco, Pozuzo 
(ZMB, uncata loged). SURINAM: Paramaribo, Paramaribo 
(FMNH 95783). TRINIDAD AND TOBAGO: Trinidad, 
Caparo (AMNH 24202). VENEZUELA: Apure, Nulita 
(USNM 442610); Falcón, Mirimire (USNM 406750); Su-
cre, Manacal (USNM 406748); Táchira, Las Mesas (USNM 
443409); Vargas, Los Venados (USNM 371277).

subspecies :  I do not recognize any subspecies of Co-
endou prehensilis.

natural history:  Coendou prehensilis occurs in 
lowland rainforest, dry (deciduous) forests, and riparian 
woodlands in savanna landscapes. Arboreal, nocturnal, and 
solitary, these large porcupines seem to be less folivorous 
than smaller erethizontids (e.g., C. spinosus; see below), ap-
parently feeding mostly on fruit, immature seeds, and some-
times bark (Charles- Dominique et al. 1981; Emmons and 
Feer 1997). Diurnal retreats are in hollow trees (Miles et al. 
1981) or in shady places in the subcanopy (Montgomery 
and Lubin 1978). Captive females give birth aseasonally to 
a single precocial offspring after a gestation of about 200 

Cercolabes (Synetheres) platycentrotus Brandt, 1835:399; 
type locality “America australis?” (see Remarks).

Cercolabes prehensilis: Wagner, 1844:29; name combina-
tion.

Cercolabes boliviensis Gray, 1850:380; type locality “Bo-
livia,” apparently near Santa Cruz de la Sierra (Voss 2011).

Cercolabes tricolor Gray, 1850:381; type locality unknown 
(Voss 2011).

Hystrix brandtii Jentink, 1879a:96; type locality “Suri-
nam” (fi xed by lectotype selection; Husson 1978).

Synetheres (Synetheres) boliviensis: E.- L. Trouessart, 1880b: 
183; name combination.

Synetheres (Synetheres) prehensilis: E.- L. Trouessart, 1880b: 
183; name combination.

Synetheres (Synetheres) Brandtii: E.- L. Trouessart, 1880b: 
183; name combination.

Coendu brandtii: E.- L. Trouessart, 1897:621; name com-
bination.

Coendu tricolor: E.- L. Trouessart, 1897:622; name com-
bination.

Coendu boliviensis: E.- L. Trouessart, 1897:622; name 
combination.

Coendou centralis Thomas, 1904a:240; type locality 
“Chapada [= Chapada dos Guimarães],” Mato Grosso, 
Brazil.

Coendou sanctaemartae J. A. Allen, 1904c:411; type local-
ity “Bonda, Santa Marta district, Colombia.”

Coendou (Coendou) prehensilis: Tate, 1935:306; name 
combination.

Coendou (Coendou) boliviensis: Tate, 1935:306; name 
combination.

Coendou (Coendou) brandtii: Tate, 1935:306; name com-
bination.

Coendou (Coendou) sanctaemartae: Tate, 1935:306; name 
combination.

Coendou (Coendou) tricolor: Tate, 1935:306; name com-
bination.

Coendou (Coendou) centralis: Tate, 1935:306; name com-
bination.

Coendou (Coendou) platycentrotus: Tate, 1935:306; name 
combination.

Coendou [(Coendou)] prehensilis prehensilis: Ellerman, 
1940:187; name combination.

Coendou [(Coendou)] prehensilis boliviensis: Ellerman, 1940: 
187; name combination.

Coendou prehensilis platycentrotus: Miranda- Ribeiro, 1936: 
971; name combination.

Coendou (Coendou) baturitensis Feijó and Langguth, 2013: 
124; type locality “Community Sitio Barreiros, munici-
pality of Aratuba, Baturite Range, Ceará, Brazil.”
description:  Length of adult head and body 400– 

530 mm; average ratio of tail to head and body about 100%; 
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unfortunately, unavailable from the Ceará population 
that Feijó and Langguth (2013) named as C. baturitensis, 
the phenotypic characteristics of which do not seem to 
fall outside the range of variation among material that I 
refer to C. prehensilis. Surprisingly, C. prehensilis appears 
to be most closely related to a clade of trans- Andean and 
Andean species that includes C. mexicanus, C. quichua, 
and C. rufescens (see Voss et al. 2013).

F. S. Lima (1994) described the karyotype of this species 
as 2n = 74, FN = 82.

Coendou pruinosus Thomas, 1905
Frosted Porcupine

synonyms:
Coendou pruinosus Thomas, 1905b:310; type locality “Mon-

tañas de la Pedregosa,” Mérida, Venezuela.
Coendou (Sphiggurus) pruinosus: Tate, 1935:307; name 

combination.
Coendou (Sphiggurus) vestitus pruinosus: Cabrera, 1961: 

602; name combination.
Sphiggurus vestitus: Honacki et al., 1982:572; name com-

bination, part.
Sphiggurus pruinosus: Woods and Kilpatrick, 2005:1549; 

name combination.
description:  Length of adult head and body 320– 

380 mm; ratio of tail to head and body about 50– 70% 
(varies geo graph i cally); condyloincisive length of adult 
skull 61– 71 mm; length of adult maxillary toothrow 14– 
16 mm; long dorsal fur present (usually frosted- blackish in 
fresh highland specimens); defensive quills bicolored (except 
on head, which has some tricolored quills); bristle- quills 
present (tricolored); frontal sinuses not infl ated; roof of ex-
ternal auditory meatus weakly keeled.

distribution:  This species is known from moun-
tains, foothills, and adjacent lowlands (from 54 to 2,600 m) 
in northern Colombia (Meta, Norte de Santander depart-
ments) and northern Venezuela (Aragua, Vargas, Mérida, 
and Zulia states).

selected localit ies  (Map 412): COLOMBIA: 
Meta, Villavicencio (AMNH 136312); Norte de Santander, 
Alturas de Pamplona (FMNH 140260). VENEZUELA: Ara-
gua, Colonia Tovar (EBRG 20243), Rancho Grande (EBRG 
126); Mérida, Mérida (AMNH 21350); Zulia, El Rosario 
(USNM 496172); Vargas, Caracas (BM 26.11.4.11); Zulia, 
Misión Tukuko (MHNLS 7692).

subspecies :  No subspecies of Coendou pruinosus 
are recognized.

natural history:  Most specimens are unaccom-
panied by habitat information, but two are known to 
have been shot from trees at night; recorded habitats in-
clude lowland rainforest and cloud forest (Handley 1976; 
Concepción and Molinari 1991; Voss and da Silva 2001).

days; despite their advanced state of development at birth, 
young C. prehensilis are not nutritionally in de pen dent un-
til about 15 weeks after birth (Roberts et al. 1985). Three 
animals radio- collared in the Venezuelan llanos moved 50– 
700 m each night and used a different sleeping site each day; 
at least some nocturnal travel must have been on the ground 
because trees  were widely spaced in this habitat; the largest 
home range recorded over the course of a two- month study 
period was 38 hectares (Montgomery and Lubin 1978). 
Large numbers of this species have been recovered by faunal 
rescue projects after hydroelectric dam construction, sug-
gesting that it can be locally abundant in some situations.

remarks :  Illustrations and descriptions of the exter-
nal and craniodental morphology of Coendou prehensilis 
are in Husson (1978) and Leite et al. (2011); summary 
tabulations of mea sure ment data are in Voss (2011). Spec-
imens of C. prehensilis misidentifi ed as C. bicolor  were se-
quenced by Lara et al. (1996), whose molecular data  were 
subsequently analyzed by Bonvicino et al. (2002), Vilela 
et al. (2009), and Leite et al. (2011). Husson (1978), Leite 
et al. (2011), and Voss (2011) discussed the nomenclature 
of this very widespread species. Mitochondrial DNA se-
quence data suggest that the nominotypical Pernambuco 
population is the most divergent among the 19 samples 
analyzed, whereas other specimens (from northern South 
America, Amazonia, and the Cerrado) exhibit very little 
ge ne tic variation (Voss et al. 2013). The oldest available 
name that applies to the latter clade is longicaudatus 
Daudin, 1802, from French Guiana. Sequence data are, 

Map 411    Selected localities for Coendou prehensilis (●). Contour line = 
2,000 m.
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Coendou (Coendou) quichua richardsoni: Tate, 1935:306; 
name combination.

Coendou (Coendou) rothschildi: Tate, 1935:306; name com-
bination.

Coendou (Coendou) bicolor quichua: Cabrera, 1961:598; 
name combination.

Coendou (Coendou) bicolor richardsoni: Cabrera, 1961: 
598; name combination.
description:  Length of adult head and body 330– 

440 mm; ratio of tail to head and body about 55– 90% 
(varies geo graph i cally); condyloincisive length of adult 
skull 69– 87 mm; length of adult maxillary toothrow 16– 
19 mm; long dorsal fur absent (appears completely spiny); 
defensive quills bicolored and tricolored; bristle- quills ab-
sent; frontal sinuses seldom infl ated; roof of external audi-
tory meatus strongly keeled in most specimens.

distribution:  Coendou quichua is known from 
Panama, trans- Andean Colombia, and western Ec ua dor. 
Elevations recorded on specimen labels suggest that the 
species ranges from sea level to about 3,300 m.

selected localit ies  (Map 413): COLOMBIA: 
Cesar, San Alberto (LACM 27376); Chocó, Acandí (Al-
berico et al. 1999); Cundinamarca, San Juan de Río Seco 
(AMNH 73679); Santander, San Vicente de Chucurí (Al-
berico et al. 1999). EC UA DOR: Cotopaxi, Otonga ( Jarrín-
 V. 2001); Esmeraldas, Esmeraldas (AMNH 33242); Pichin-
cha, Mindo (BM 34.9.10.186), Puembo (BM 99.2.18.17), 
Tablón (NRM A58/2822).

remarks :  Voss and da Silva (2001) provided a de-
tailed morphological description of this species and com-
pared it with other congeneric taxa. Recent phyloge ne tic 
analyses of cytochrome-b sequence data (Voss et al. 2013) 
suggest that Coendou pruinosus may be closely related to 
C. ichillus, C. roosmalenorum, and C. vestitus, all of which 
also have bristle- quills in addition to ordinary defensive 
quills and soft fur in their dorsal pelage.

Concepción and Molinari (1991) reported the karyo-
type of this species as 2n = 42, FN = 76, based on a speci-
men from Mérida state, Venezuela (CVULA I-3030).

Coendou quichua Thomas, 1899
Quichua Porcupine

synonyms:
Coendou quichua Thomas, 1899c:283; type locality “Pu-

embo, Upper Guallabamba River, Province of Pichin-
cha, Ec ua dor; altitude about 2500 metres.”

Coendou rothschildi Thomas, 1902e:169; type locality al-
legedly “Sevilla Island, off Chiriqui, Panama,” but this 
information is fraudulent according to Olson (2008), 
who claimed that the type was probably collected near 
Boquerón on the adjacent mainland of Chiriquí province, 
Panama.

Coendou quichua richardsoni J. A. Allen, 1913a:478; type 
locality “Esmeraldas (near sea level), Ec ua dor.”

Coendou (Coendou) quichua quichua: Tate, 1935:306; name 
combination.

Map 412    Selected localities for Coendou pruinosus (●). Contour line = 
2,000 m.

Map 413    Selected localities for Coendou quichua (●). Contour line = 2,000 m.
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natural history:  Of the three known speci-
mens, the holotype was captured as it emerged from 
a felled tree, one paratype was shot on the ground at 
night, and another paratype was taken during faunal res-
cue operations at a hydroelectric dam site; all three cap-
ture sites  were in lowland rainforest. Kept alive as a pet 
for several months, one individual was only active at night 
and ate a variety of seeds and fruit (Voss and da Silva 
2001).

remarks :  This species may be closely related to Co-
endou ichillus, C. pruinosus, and C. vestitus, all of which 
also have bristle- quills in addition to ordinary defensive 
quills and soft fur in their dorsal pelage (Voss et al. 2013). 
Voss and da Silva (2001) provided a detailed morphologi-
cal description of C. roosmalenorum, photographs, mea-
sure ments, and relevant comparisons with congeneric 
taxa.

Coendou rufescens (Gray, 1865)
Stump- tailed Porcupine

synonyms:
Erethizon (Echinoprocta) rufescens Gray, 1865:321; type 

locality “Columbia” [= Colombia].
Coendou prehensilis rufescens: E.- L. Trouessart, 1897:621; 

name combination.
Echinoprocta rufescens: Cabrera, 1901:159; name combi-

nation.

subspecies :  I do not recognize any subspecies of Co-
endou quichua.

natural history:  Panamanian specimens have 
been observed in trees at night and are said to conceal 
themselves among matted vines in the forest canopy; anec-
dotes suggest that they feed on leaves and fruits, and that 
they are attacked by ocelots (Leopardus pardalis) on occa-
sion (Goldman 1920; Enders 1935).

remarks :  For a discussion of the taxonomic status of 
this species, formerly regarded as a subspecies of Coendou 
bicolor, see Voss (2003, 2011). Panamanian populations of 
C. quichua  were traditionally identifi ed as C. rothschildi 
(e.g., by; Emmons and Feer 1997; F. A. Reid 1997; Woods 
and Kilpatrick 2005), but these nominal taxa seem to be 
part of a single widespread trans- Andean species (Voss 
2011). Phyloge ne tic analyses of cytochrome-b sequence 
data (Voss et al. 2013) recover C. quichua (represented by 
Panamanian, Colombian, and Ec ua dorean samples) as a 
member of a clade that also includes C. mexicanus and C. 
rufescens.

W. George and Weir (1974) described a karyotype with 
2n = 74, FN = 82, from a Panamanian specimen of Coen-
dou rothschildi.

Coendou roosmalenorum Voss and da Silva, 2001
Roosmalens’s Porcupine

synonyms:
Coendou roosmalenorum Voss and da Silva, 2001:24; type 

locality “Novo Jerusalem [= Nova Jerusalem] near the 
left bank of the middle Rio Madeira in the Brazilian 
state of Amazonas.”

Sphiggurus roosmalenorum: Woods and Kilpatrick, 2005: 
1549; name combination.
description:  Length of adult head and body 

290 mm (the only two specimens accompanied by mea sure-
ments have identical values for this dimension); average ra-
tio of tail to head and body about 85%; condyloincisive 
length of adult skull 59– 65 mm; length of adult maxillary 
toothrow 12– 14 mm; long dorsal fur present (brownish or 
grayish); defensive quills bicolored; bristle- quills present 
(tricolored); frontal sinuses not infl ated; roof of external 
auditory meatus weakly keeled.

distribution:  Coendou roosmalenorum is cur-
rently known from just three localities on the Rio Madeira, 
but it is likely to be widely distributed south of the Ama-
zon in western Amazonia.

selected localit ies  (Map 414): BRAZIL: Ama-
zonas, Nova Jerusalem (INPA 2586); Rondônia, 49 km E 
of Porto Velho (INPA 677).

subspecies :  No subspecies of Coendou roosmaleno-
rum are recognized.

Map 414    Selected localities for Coendou roosmalenorum (●). Contour line = 
2,000 m.
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comments on the taxonomy and geographic distribution 
of this species. Phyloge ne tic analyses of cytochrome-b se-
quence data (Voss et al. 2013) suggest that this species 
belongs to a clade that also includes C. quichua and C. 
mexicanus. Voss (2011) speculated that the Bolivian popu-
lation might have descended from animals transported by 
the Inca.

Coendou speratus Mendes Pontes, Gadelha, Melo, 
de Sá, Loss, Caldara Ju nior, Costa, and Leite, 2013
Pernambuco Dwarf Porcupine

synonym:
Coendou speratus Mendes Pontes et al., 2013:424; type 

locality “Mata Tauá, Usina Trapiche, municipality of 
Sirinhaém, state of Pernambuco, Brazil.”

Coendou (Sphiggurus) speratus: Feijó and Langguth, 2013: 
131; name combination.
description:  Length of adult head and body 330– 

440 mm; average ratio of tail to head and body about 85%; 
condyloincisive length of adult skull 62– 76 mm; length of 
adult maxillary toothrow 14– 16 mm; long dorsal fur ab-
sent (appears completely spiny); defensive quills mostly 
tricolored (skins appear heavily streaked with red); bristle- 
quills absent; frontal sinuses not infl ated; roof of external 
auditory meatus smooth or weakly keeled.

Coendou sneiderni Lönnberg, 1937:17; type locality “Munch-
ique, Cauca” in the Cordillera Occidental (western An-
des) of Colombia.

Coendou rufescens: Alberico et al., 1999:606; fi rst use of 
current name combination.
description:  Length of adult head and body 340– 

410 mm; average ratio of tail to head and body about 
40%; condyloincisive length of adult skull 65– 78 mm; 
length of adult maxillary toothrow 16– 19 mm; long dorsal 
fur absent (appears completely spiny); most quills tricol-
ored (with brownish or reddish tips), but defensive quills 
on rump and base of tail bicolored; bristle- quills absent; 
frontal sinuses not infl ated; roof of external auditory me-
atus smooth.

distribution:  Coendou rufescens occurs in all three 
Andean cordilleras of Colombia, on both slopes of the Ec-
ua dorean Andes, in northern Peru (Lambayeque), and in 
northern Bolivia (Cochabamba). Elevations recorded on 
specimen tags and in the literature document an elevational 
range from about 800 to 3,500 m, but most rec ords are 
clustered in the interval from 1,500 to 3,000 m (Voss 2011).

selected localit ies  (Map 415): BOLIVIA: 
Cochabamba, Incachaca (CM 5255). COLOMBIA: An-
tioquia, Concordia (Alberico 1999), Reserva San Sebas-
tián- La Castellana (Delgado- V. 2009); Caldas, Reserva 
Río Blanco (F. Sánchez et al. 2004); Cauca, Munchique 
(FMNH 88524), Paispamba (ROM 57254); Cundina-
marca, Fómeque (AMNH 150028), La Aguadita (AMNH 
73678); Huila, Meremberg (Alberico et al. 1999); Nariño, 
Reserva Natural La Planada (Alberico et al. 1999); Valle 
del Cauca, 4 km NW of San Antonio (MVZ 124088). EC-
UA DOR: Azuay, Valle de Yunguilla (QCAZ 7591); Carchi, 
Reserva Biológica Guandera (C. Hice, pers. comm. 2005); 
Napo, Río Napo (Alberico et al. 1999); Tungurahua, Ba-
ños (MCZ 36327). PERU: Lambayeque, Reserva Ecológica 
Chaparri (Pacheco et al. 2009).

subspecies :  Coendou rufescens is monotypic.
natural history:  Although the natural vegeta-

tion throughout most of the known range of this species 
is wet montane (“cloud”) forest, specimens have also been 
collected in seasonally dry forest in northwestern Peru 
(Linares- Palomino and Ponce- Alvarez 2009; Pacheco et al. 
2009). Virtually nothing is known about the behavior or 
natural diet of this species, but I have seen a photograph 
of an individual eating leaves in the wild, and Orcés and 
Albuja (2004) reported a captive animal to have eaten 
bananas.

remarks :  Morphological descriptions of Coendou 
rufescens are in Cabrera (1901), M. E. Trouessart (1920), 
Lönnberg (1937), Emmons and Feer (1997), and Alberico 
et al. (1999). See Voss (2011) for mea sure ment data and 

Map 415    Selected localities for Coendou rufescens (●); disjunct population in 
Bolivia mapped separately from continuous range. Contour line = 2,000 m.
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Coendu sericeus: E.- L. Trouessart, 1897:623; name com-
bination.

Coendu villosus: E.- L. Trouessart, 1897:622; name com-
bination.

Coendou Roberti Thomas, 1902a:63; type locality “Roça 
Nova, Serra do Mar of the Province of Paraná,” Brazil.

Coendou (Sphiggurus) spinosus: Tate, 1935: 307; name com-
bination.

Coendou (Sphiggurus) villosus: Tate, 1935: 307; name com-
bination.

Coendou (Sphiggurus) nigricans: Tate, 1935: 307; name 
combination.

Coendou (Sphiggurus) affi nis: Tate, 1935: 307; name com-
bination.

Coendou (Sphiggurus) sericeus: Tate, 1935: 307; name 
combination.

Coendou (Sphiggurus) roberti: Tate, 1935: 307; name com-
bination.

Coendou (Sphiggurus) spinosus nigricans: Cabrera, 1961: 
601; name combination.

Coendou (Sphiggurus) spinosus roberti: Cabrera, 1961: 
602; name combination.

Coendou (Sphiggurus) spinosus spinosus: Cabrera, 1961: 
602; name combination.
description:  Length of adult head and body 285– 

470 mm; average ratio of tail to head and body about 75%; 
condyloincisive length of adult skull 59– 76 mm; length of 
adult maxillary toothrow 15– 17 mm); long dorsal fur usu-
ally present (geo graph i cally variable in color); defensive 
quills bicolored and tricolored; bristle- quills absent; fron-
tal sinuses not infl ated; roof of external auditory meatus 
smooth.

distribution:  Coendou spinosus occurs in humid 
tropical and subtropical forests of the Mata Atlântica of 
southeastern Brazil (from Espírito Santo southward to Rio 
Grande do Sul) and in similar contiguous habitats of north-
eastern Argentina (Misiones), eastern Paraguay (Caazapá, 
Concepción, Guaira, Itapúa, Paraguarí, San Pedro), and 
northern Uruguay (Artigas, Rivera, Salto, Tacuarembó). 
Examined specimens document an elevational range from 
near sea level to at least 900 m.

selected localit ies  (Map 416): ARGENTINA: 
Misiones, Profundidad (Crespo 1974), Tobunas (Crespo 
1974). BRAZIL: Espírito Santo, Engenheiro Reeve (BM 
3.9.4.87); Minas Gerais, Lagoa Santa (UZM 501); Paraná, 
Roça Nova (BM 3.7.1.97); Rio de Janeiro, Nova Friburgo 
(USNM 259793); Rio Grande do Sul, São João do Monte 
Negro (ANSP 4804); Santa Catarina, Colônia Hansa (BM 
28.10.11.48); São Paulo, Butantan (ZMB 35529), São Se-
bastião (BM 2.11.8.14). PARAGUAY: Caazapá, Estancia 
Dos Marías (UMMZ 174975); Concepción, Horqueta 

distribution:  Specimens of Coendou speratus are 
only known from the eastern Brazilian states of Pernam-
buco and Alagoas (Mendes Pontes et al. 2013).

selected localit ies  (Map 408): BRAZIL: Ala-
goas, near Viçosa (Mendes Pontes et al. 2013); Pernam-
buco, Mata Tauá (type locality of Coendou speratus 
Mendes Pontes et al.).

subspecies :  Coendou speratus is monotypic.
natural history:  This recently described species 

is only known to occur in remnant patches of submontane 
Atlantic Forest, where it occurs sympatrically with the 
much larger Coendou prehensilis. All recorded observa-
tions of C. speratus  were of solitary individuals or pairs 
encountered at night while perched 10– 20 m above the 
ground in trees. Dens are said to be in hollow trees (all nat-
ural history information from Mendes Pontes et al. 2013).

remarks :  Phyloge ne tic analyses of mtDNA cyto-
chrome-b sequence data (in Mendes Pontes et al. 2013) 
suggest that Coendou speratus is closely related to other 
Brazilian dwarf porcupines with geo graph i cally adjacent 
ranges (C. insidiosus, C. nycthemera, and C. spinosus). 
Unfortunately, these analyses did not include sequence 
data from C. bicolor, a much larger western Amazonian 
species that was found to be closely related to C. nycthem-
era in another phyloge ne tic study (Voss et al. 2013).

Coendou spinosus (F. Cuvier, 1823)
Paraguayan Hairy Dwarf Porcupine

synonyms:
Hystrix couiy Desmarest, 1822:345; part; type locality “Le 

Mexique et sans doute le Brésil; le Paraguay.”
Sphiggure spinosa F. Cuvier, 1823a:433; type locality Sa-

pucaí, Paraguarí, Paraguay (fi xed by neotype selection; 
Voss 2011).

Sphiggure villosa F. Cuvier, 1823a:434; type locality un-
known (Voss 2011).

Cercolabes (Sphiggurus) nigricans Brandt, 1835:403; type 
locality “Brasilia” (= Brazil).

Cercolabes (Sphiggurus) affi nis Brandt, 1835:412; type lo-
cality “Brasilia” (= Brazil).

Sphingurus sericeus Cope, 1889:136; type locality São João 
do Monte Negro, Rio Grande do Sul, Brazil (Koopman 
1976).

Synetheres (Synetheres) spinosus: E.- L. Trouessart, 1880b: 
183; name combination.

Synetheres (Sphiggurus) villosus: E.- L. Trouessart, 1880b: 
184; name combination.

Coendu affi nis: E.- L. Trouessart, 1897:623; name combina-
tion.

Coendu spinosus: E.- L. Trouessart, 1897:622; name com-
bination.
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era, but C. insidiosus (not sequenced by Voss et al. 2013) is 
probably a close relative.

Bonvicino et al. (2000) described a karyotype with 2n = 
42, FN = 76, from two male specimens (MNRJ 46937 and 
46938) collected in Rio de Janeiro state, Brazil.

Coendou vestitus Thomas, 1899
Blackish Hairy Dwarf Porcupine

synonyms:
Coendou vestitus Thomas, 1899c:284; type locality “Co-

lombia.”
Coendou (Sphiggurus) vestitus: Tate, 1935:307; name com-

bination.
Coendou (Sphiggurus) vestitus vestitus: Cabrera, 1961:603; 

name combination.
Sphiggurus vestitus: Honacki et al., 1982:572; name com-

bination.
description:  Length of adult head and body about 

330– 370 mm; average ratio of tail to head and body about 
50%; condyloincisive length of adult skull 65– 69 mm; 
length of adult maxillary toothrow 14– 17 mm; long dorsal 
fur present (blackish); defensive quills bicolored; bristle- 
quills present (bicolored); frontal sinuses not infl ated; roof 
of external auditory meatus weakly keeled.

distribution:  Coendou vestitus is currently known 
from only two defi nitely identifi able localities, both of 
which are in the western foothills of the eastern Andean 
cordillera in the Colombian department of Cundinamarca 
(but see Remarks).

selected localit ies  (Map 417): COLOMBIA: 
Cundinamarca, Quipile (AMNH 70529), San Juan de Río 
Seco (AMNH 70596).

subspecies :  No subspecies of Coendou vestitus are 
recognized.

natural history:  Nothing has been recorded 
about the natural history of this species.

remarks :  Voss and da Silva (2001) provided a detailed 
morphological description of this species, together with pho-
tographs, mea sure ments, and comparisons with congeneric 
taxa. Recent analyses of cytochrome-b sequence data (Voss 
et al. 2013) recovered Coendou vestitus as part of a clade 
that also included C. ichillus and C. pruinosus; together 
with C. roosmalenorum (not sequenced by Voss et al. 2013), 
all of these species have bristle- quills in addition to ordinary 
defensive quills and soft fur in their dorsal pelage.

Alberico et al. (1999) reported a skin that they identi-
fi ed as Coendou vestitus in the Instituto de Ciencias Na-
turales (Universidad Nacional, Bogotá) from Villavicencio, 
on the eastern side of the Andes in the Colombian depart-
ment of Meta, but the only specimen of Coendou that I 
have seen from that locality (AMNH 136312) is referable 
to C. pruinosus. Although it is possible that two closely 

(UMMZ 68132); Itapúa, El Tirol (MSB 54078); Paraguarí, 
Sapucay (USNM 115122). URUGUAY: Artigas, Paso del 
Campamento (Ximénez et al. 1972); Tacuarembó, near 
Pueblo Ansina (Ximénez et al. 1972).

subspecies :  I do not recognize any subspecies of Co-
endou spinosus.

natural history:  The only published information 
about the natural history of this species was obtained by 
following a radio- collared adult female for one year in an 
Atlantic Forest fragment in Espírito Santo, Brazil (Passa-
mani 2010). The animal was only active at night, but it 
spent about 50% of its time resting between episodes of 
moving and feeding from dusk to dawn. Diurnal retreats 
 were in dense lianas or tree forks, at an average height of 
4.5 m above the ground. The average height at which the 
animal was active at night was 8 m, and the only time it 
was observed to descend to the ground was when it defe-
cated. The average distance travelled per night was 280 m, 
and the total home range was 6.3 ha. The only observed 
food eaten by this animal was new leaves of six tree spe-
cies. A single young was born in December.

remarks :  The external morphology of Brazilian and 
Paraguayan specimens (referred to “Sphiggurus villosus” 
and “S. paragayensis,” respectively) was described by Em-
mons and Feer (1997). See Voss (2011) for mea sure ment 
data and a discussion of the complex taxonomic history 
of this species. Recent analyses of cytochrome-b sequences 
(Voss et al. 2013) recovered Coendou spinosus as the sister 
taxon of a clade that included C. bicolor and C. nycthem-

Map 416    Selected localities for Coendou spinosus (●). Contour line = 2,000 m.
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ham and Patterson 2012) and as late as the Early Miocene 
(20.6 ±2.4 mya), with divergence between Echimyidae ver-
sus Ctenomyidae + Octodontidae at 17.5 ± 2.2 mya, and 
that between the Ctenomyidae and Octodontidae at 15.0 ± 
2.1 mya (Opazo 2005). Estimates derived by Upham and 
Patterson (2012) from a larger dataset of taxa and gene se-
quences are somewhat older: Echimyidae vs. Ctenomyidae 
+ Octodontidae at 25.3 mya (24.6– 26.7 mya confi dence 
interval) and Ctenomyidae vs. Octodontidae, 19.1, 14.3– 
23.5 mya.

Family Abrocomidae G. S. Miller 
and Gidley, 1918
James L. Patton and Louise H. Emmons

Members of this family are called “chinchilla rats” because 
their soft and luxuriant fur resembles that of true chinchil-
las (Chinchillidae). They are similar in cranial morphol-
ogy to the Octodontidae but differ in a number of readily 
observable characters, namely, having the lacrimal canal 
opening on the rostrum just above the root of the zygoma; 
nearly parallel maxillary toothrows that curve slightly 
outward posteriorly; hypselodont and fl at- crowned cheek 
teeth in a general fi gure- 8 occlusal pattern, the maxillary 
teeth with single lingual and labial folds (except for M3, 
which has an extra labial fold) and the mandibular teeth 
with two lingual and one labial fold; narrowed lower inci-
sors and anterior part of dentaries; narrow and elongate 
incisive foramina; no groove on the medioventral fl oor of 
the infraorbital canal indicative of nerve passage; a delicate 
zygoma with the anterior ascending pro cess of the maxilla 
reduced to a slender strut, the jugal reduced to the ventral 
base of the bridge and thus well separated from the lacri-
mal, and no posterior jugal extension beyond the curvature 
at the base of the arch; enlarged bullae with mastoids that 
appear dorsally on the skull between the parietal, squa-
mosal, and occipital bones (mastoid “islands”), and thus 
with correspondingly reduced supraoccipital pro cesses; a 
narrowed, elongated, and delicate angular pro cess of the 
dentary turned medially close to the axis of the alveolus 
of the incisor (referred to as subhystricognathus); a wide 
semilunar notch between the condyloid and angular pro-
cesses; and a reduced coronoid pro cess.

In general, these are rat- like animals of moderate 
(Abrocoma, head and body length 200 to 250 mm; skull 
length <55 mm) to large (Cuscomys, head and body length 
>300 mm; skull length >63 mm) size with short forelimbs 
and hindlimbs; a large head with blunt snout; large eyes; 
large and rounded ear pinnae; long and soft dorsal pelage 
and dense underfur, with the feet and under parts paler 
than the typically gray or brown dorsum; a tail of moder-
ate to short length and well furred; forefeet with four digits 

related species of small porcupines are sympatric near Vil-
lavicencio, the identifi cation of the ICN specimen remains 
to be confi rmed by cranial characters (illustrated by Voss 
and da Silva 2001).

Superfamily Octodontoidea 
Water house, 1839
James L. Patton

The most taxonomically diverse group of hystricognaths, 
the Octodontoidea comprise 70% of extant genera and 
more than 75% of extant species of the infraorder, with 
species density concentrated within the tropical rainforests 
of Amazonia and Atlantic Forest (Upham and Patterson 
2012). As recognized herein, the superfamily within South 
America comprises four family- group taxa, the Abrocomi-
dae, Echimyidae, Ctenomyidae, and Octodontidae. Most 
molecular phyloge ne tic analyses support the coupling of 
these families as a monophyletic assemblage, and with the 
same pattern of relationships (Abrocomidae (Echimyidae 
(Ctenomyidae + Octodontidae))); Rowe and Honeycutt 
2003; Opazo 2005; Rowe et al. 2010; Upham and Patter-
son 2012; P.- H. Fabre et al. 2012). These analyses place 
the divergence of the extant lineages as early as the Late 
Oligocene (26.8 mya, confi dence interval 24.8– 28.9; Up-

Map 417    Selected localities for Coendou vestitus (●). Contour line = 2,000 m.
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Among the Recent genera, Abrocoma comprises A. 
bennettii, A. boliviensis, and the six closely related species 
within the A. cinerea complex (Braun and Mares 2002); 
Cuscomys contains the two species, C. ashaninka and C. 
oblativus (Emmons 1999a), the latter originally known 
from the archaeological record but rediscovered in 2009 
with a recent sighting and photos ( Julio G. Ochoa, pers. 
comm. to L. H. Emmons). Verzi and Quintana (2005) as-
signed Abrocoma boliviensis Glanz and Anderson to Cus-
comys, based on similar features of the cheek teeth (broad 
anteroposterior lophs with the anterior loph nearly trian-
gular in shape [Cuscomys] versus narrow anteroposterior 
lophs with the anterior loph both subrectangular in shape 
and slightly concave on its anterior face [Abrocoma]) and 
size of the coronoid pro cess (moderate in Abrocoma, re-
duced in Cuscomys). However, A. boliviensis does not share 
the other dramatic characters of hindfoot and cranium de-
tailed by Emmons (1999a:2) as diagnostic for her new genus 
Cuscomys. For the moment, therefore, we follow Glanz 
and Anderson (1990) and Emmons (1999a) in retaining 
boliviensis within Abrocoma until more thorough com-
parisons, perhaps including molecular markers, have been 
undertaken.

KEY TO THE GENERA OF ABROCOMIDAE:
1. Body size medium (condylobasilar length of skull 

<55 mm); tail short, less than 75% of head and body 
length (except A. boliviensis); hallux short, not reach-
ing beyond base of second toe, and stout; claws short 
and nail- like; frontals behind postorbital pro cess broad; 
mastoid islands medium to large and infl ated; face uni-
formly colored; tail dorsoventrally bicolored  . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Abrocoma

1′. Body size larger (condylobasilar length of skull 
>60 mm); tail long, greater than 75% of head and body 
length; hallux stout but longer, reaching beyond base of 
2nd toe; claws strong and curved; frontals behind post-
orbital pro cess noticeably constricted; mastoid island 
small and not infl ated; face with pure white blaze down 
center; tail anteroposteriorly bicolored dark basally, 
white distally  . . . . . . . . . . . . . . . . . . . . . . . . Cuscomys

Genus Abrocoma Water house, 1837

These are moderately sized rats with long, soft, and dense 
fur, large and readily visible ear pinnae, moderate to short 
tails (typically <75% of the head and body length, with 
A. boliviensis an exception), and short but broad feet. The 
toes are short; the claws weak and small, almost nail- like. 
Four digits are present on the forefoot, fi ve on the hindfoot. 
The hallux is reduced, barely reaching the base of the digit 
II, and the digit IV is shortened. Stiff bristles of hair extend 

and hindfeet with fi ve; both forefeet and hindfeet short and 
broad with short toes; claws weakly developed and hol-
low beneath, with stiff hairs projecting over claws of the 
middle three digits of hindfeet (Abrocoma) or strong and 
curved and with less developed comb- like hairs over digits 
II– IV (Cuscomys); and  soles of feet naked but covered with 
small tubercles except for larger terminal toe pads beneath 
each claw.

Glanz and Anderson (1990) and McKenna and Bell 
(1997) considered abrocomids members of the Chinchil-
loidea. Virtually all other authors have, however, con-
sistently placed them within the superfamily Octodon-
toidea, either as a distinct family (e.g., Simpson 1945; 
Wood 1955, 1965; Cabrera 1961; S. Anderson and Jones 
1967; B. Patterson and Wood 1982; Woods 1982; Reig 
1986) or subfamily of the Echimyidae (Ellerman 1940) 
or Octodontidae (Landry 1957). Molecular analyses us-
ing allozymes (Köhler et al. 2000), DNA- DNA hybrid-
ization (M. H. Gallardo and Kirsch 2001), and both 
mitochondrial and nuclear DNA sequences (Huchon and 
Douzery 2001; Opazo 2005; Opazo et al. 2005) have con-
fi rmed a phyletic link of abrocomids with the echimyids 
and octodontids, as opposed to chinchillids, and as the 
basal lineage within the Octodontoidea. Opazo (2005) 
estimated the basal split between the Abrocomidae and 
Echimyidae + Octodontidae to be 20.6 ± 2.4 mya, dur-
ing the end of the Early Miocene, slightly older than the 
estimate given by Huchon and Douzery (2001; 15– 18 
mya) but younger that that of M. H. Gallardo and Kirsch 
(2001; 25– 30 mya).

Until the last de cade, the family contained the single 
genus Abrocoma with just two recognized species. Active 
systematic analyses of existing museum specimens as well 
as sustained fi eldwork in critically important geographic 
areas has doubled the number of genera and increased the 
number of recognized species fi vefold (Braun and Mares 
2002; Emmons 1999a). Given that members of the fam-
ily range primarily along the high- elevation spine of the 
central Andes, much of which is diffi cult to access and re-
mains biologically unexplored, the discovery of additional 
diversity is likely. As fi ve taxa of Abrocomidae are known 
only from their type localities, mostly from only their ho-
lotypes, the family is among the most poorly known and 
potentially at risk in the Neotropics.

The family Abrocomidae includes the extinct genus Pro-
tabrocoma from the Late Miocene of Argentina and Bo-
livia (Cione et al. 2000; V. H. Contreras 1991; Kraglievich 
1927b; Rovereto 1914; Verzi and Quintana 2005) and the 
extant genera Abrocoma and Cuscomys. Pliocene fossils of 
Abrocoma are known from the coastal plain of Argentina, 
well east of the Andes where all extant taxa range today 
(Verzi and Quintana 2005).
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faces, with many saxicolous adaptations (Braun and Mares 
1996; Mares, 1997). The rock fi ssures these species typi-
cally inhabit accumulate crystalline fecal and urine piles 
(middens), which as with the North American woodrats 
of the genus Neotoma offer opportunities to examine tem-
poral changes in paleoenvironments through macrofossil 
analysis and dating (Betancourt and Saavedra 2002; Hol-
mgren et al. 2001; Kuch et al. 2002; Latorre et al. 2002; 
F. P. Díaz et al. 2012). Braun and Mares (2002) argued 
that speciation in the genus has been allopatric due to low 
dispersal abilities coupled with a very patchy habitat and 
the dietary specialization necessary to cope with unique 
vegetation components encountered. These authors also 
suggest that the most basal species in the cinerea complex 
is that which has the least affi nity for saxicolous habitats, 
namely, the more broadly distributed A. cinerea. Hypoth-
eses of both allopatric speciation and the basal position 
of A. cinerea require testing with molecular phyloge ne tic 
methods.

Verzi and Quintana (2005) assigned fossils from Santa 
Isabel of the San Andrés Formation (along coastal Buenos 
Aires Province, Argentina, south of Punta San Andrés), 
dated at between 2.58 and 2.14 mya, to Abrocoma. This 
locality is substantially distant both geo graph i cally and 
ecologically from the Chilean coastal and Andean region 
where species in this genus are currently distributed (Os-
good 1943b; Braun and Mares 2002:Fig. 2).

Tarifa et al. (2009) detailed the habitat and behavior of 
a putative undescribed species from the Polylepis forests in 
Cochabamba department, Bolivia, which shares an exter-
nal morphology similar to A. boliviensis and may represent 
geographic variants of this species. Tarifa et al. watched 
individuals use their long tail for balance, climb well, and 
move easily among branches, and suggested that both this 
animal and A. boliviensis are suited for arboreal activity in 
contrast the more terrestrial oriented A. bennettii, A. cine-
rea, and A. vaccarum (Glanz and Anderson 1990; Braun 
and Mares 1996). These observations highlight the poten-
tial increased diversity in this genus, both taxonomic and 
biological, awaiting detailed fi eld studies in remote parts 
of the range.

KEY TO THE SPECIES OF ABROCOMA:
1. Body size medium (head and body length ca. 175 mm); 

tail proportionately long (approximately 81% of head 
and body length); dorsal color dark (brownish); ven-
tral color pale (whitish); mastoid islands distinctly small 
(<16% of mastoid breadth) . . . . . Abrocoma boliviensis

1′. Body size medium to large; tail not long (<75 head and 
body length); dorsal color dark or pale (grayish); ven-
tral color drab (dark grayish) to pale; mastoid islands 
medium to large (>20% of mastoid breadth)  . . . . . . . 2

distally above the claws of the hindfoot, except the hallux, 
and hide the claws when viewed from above. The claw of 
digit I of the hindfoot is wide and hollow ventrally. Palmar 
and plantar surfaces of the feet, including the bottoms of 
the digits, are unhaired and covered with well- developed 
tubercles; large pads are present at the base of the digits, 
and a terminal pad is present beneath each claw. Overall 
coloration ranges from grayish to brownish- gray, the ven-
ter is typically paler than the dorsum, and the well- furred 
tail is weakly bicolored above and below.

The skull is moderate in length (condylobasilar length 
<55 mm), somewhat delicate in appearance, with a nar-
rowed and elongated rostrum and an arched dorsal profi le 
in lateral view. The nasals are evenly narrow for most of 
their length, tapering to a point posteriorly. The frontals 
are not constricted posterior to the postorbital pro cess so 
that the frontal width at this point is greater than that of 
the interorbital region. The braincase is rounded, and both 
parietal ridges and the supraoccipital crest are only weakly 
developed, even in old specimens. Mastoid islands that are 
sandwiched between the occipitals and parietals are medium 
to large in size. The lateral pro cesses of the supraoccipital 
are narrow and elongated. Paroccipital pro cesses are short, 
broad, and closely adhered to the posterior surface of the 
bullae.

synonyms:
Abrocoma Water house, 1837:30; type species Abrocoma 

bennettii Water house, fi xed by Tate (1935:384).
Habrocoma Wagner, 1842a:5; unjustified emendation 

of Abrocoma Water house.
remarks :  Water house (1837) described two species 

in his new genus Abrocoma, A. bennettii and A. cuvieri. 
Tate (1935:384) selected the former as the genotype, stat-
ing (footnote on p. 384) “I cannot fi nd that the type of 
Abrocoma has previously been designated.” Prell (1934b) 
regarded G. I. Molina’s (1782) Mus laniger to represent a 
chinchilla rat (Abrocoma) and not a chinchilla (Chinchilla, 
Chinchillidae) where Molina’s name has most commonly 
been associated (see Osgood 1941:409).

The seven species of Abrocoma recognized herein fall 
into three groups. Two contain single taxa: A. bennet-
tii from the western Andean slope and coastal region of 
north- central Chile, and A. boliviensis from the east- central 
Andes of Bolivia. The third group includes the fi ve remain-
ing species that together comprise the cinerea complex (A. 
cinerea, A. budini, A. famatina, A. schistacea, A. uspallata, 
and A. vaccarum). These are distributed along the spine of 
the Andes from southern Peru through Bolivia, northeast-
ern Chile, and northwestern Argentina, and extend onto 
isolated ranges to the immediate east of the Andes in Ar-
gentina (Braun and Mares 2002). All species of the cinerea 
complex are considered specialized for life in rocky cliff 
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Abrocoma bennettii Water house, 1837
Bennett’s Chinchilla Rat

synonyms:
Abrocoma Bennettii Water house, 1837:31; type locality 

“Chile,” refi ned to “fl anks of the Cordillera, near Acon-
cagua” [near old village of Aconcagua, = Plaza Vieja, 
ca. 5 km W Los Andes] by C. Darwin (in Water house 
1839:85), Valparaíso, Chile.

Abrocoma Cuvieri Water house, 1837:32; type locality “Val-
paraiso,” refi ned to “dry hills near Valparaiso, Chile” 
by C. Darwin (in Water house 1839:86).

Habrocoma helvina Wagner, 1842a:7; type locality “Die 
Heimath des von mir beschreibenen Exemplars ist, wie 
schon erwähnt, Chile.”

H[abrocoma]. Bennettii: Wagner, 1842a:7; name combi-
nation.

Habrocoma Bennettii: Wagner, 1842b:288; name combi-
nation.

[Habrocoma] Cuvieri: Wagner, 1842b:288; name combi-
nation.

Habrocoma cuvieri: Schinz, 1845:100; name combination.
Abrocoma Murrayi Wolffsohn, 1916:6; type locality “Val-

lenar, Alt. 600 m,” Atacama, Chile.
Abrocoma laniger: Prell, 1934b:208; considered to be 

Mus laniger G. I. Molina, 1782 (a nomen dubium, based 
on a composite [Osgood 1941; see also G. M. Allen 
1942:390]).

Abrocoma bennetti bennetti Ellerman, 1940:154, Figs. 32– 
34; name combination, and incorrect subsequent spell-
ing of bennettii Water house.

Abrocoma bennetti murrayi: Ellerman, 1940:154; name 
combination.
description:  Largest species in genus (mean head 

and body length 206 mm); tail absolutely and propor-
tionately long (length averaging 81%of head and body 
length, range: 74– 88%), long hindfeet (length ≥ 35 mm), 
and large ears (pinna length >28 mm). Dorsal fur dark 
brownish, with gray overtones, becoming slightly paler on 
sides; ventral fur very dark gray basally tipped with pale 
gray and thus dark, lightly frosted appearance that con-
trasts with pale venters of other species (Glanz and An-
derson 1990:Fig. 19). Tail uniformly colored around, or 
only slightly paler below; well haired, but not as densely 
so as either A. boliviensis or members of A. cinerea com-
plex. Dorsal surfaces of both forefeet and hindfeet clothed 
in whitish hairs with palmar and plantar surfaces naked 
but darkly pigmented. Sternal gland present, demarcated 
by line of whitish hairs over chest in some specimens.

Intermediate between A. boliviensis and members of A. 
cinerea complex in most cranial dimensions (Glanz and 
Anderson 1990:Table 2), although closer and typically 

2. Body size large (head and body length >200 mm); tail 
moderately long (ca. 71% head and body length); 
hindfoot long (>32 mm); dorsal color dark (brownish); 
 ventral color dark (brownish); interorbital region broad 
(breadth >8 mm); bullae small (width <23% condylo-
basilar length). . . . . . . . . . . . . . . . Abrocoma bennettii

2′. Body large to medium (head and body length <200 m); 
tail moderate in length (60– 70% of head and body 
length) or short (<55%); hindfoot length shorter 
(<31 mm); dorsal color paler brownish gray to gray; 
ventral color dark to pale gray; interorbital region nar-
row to medium (breadth <7.8 mm); bullae medium to 
large (width >27% of condylobasilar length)  . . . . . . . 3

3. Dorsal color pale gray; tail very short (35– 42% of head 
and body length); tail weakly bicolored above and be-
low; interorbital region broad (breadth >7.5 mm); mas-
toid bullae infl ated (width >27% of condylobasilar 
length)  . . . . . . . . . . . . . . . . . . . . . . .Abrocoma cinerea

3′. Dorsal color gray with brownish overtones; tail of me-
dium proportions (53– 68% head and body length); tail 
moderately to strongly bicolored; interorbital region nar-
row (breath <7.0 mm); mastoid bullae moderately to well 
infl ated (width 25– 29% of condylobasilar length)  . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

4. Hindfeet long (>30 mm); mastoid islands large (>23% of 
mastoid breadth)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

4′. Hindfeet smaller (<30 mm, on average); mastoid islands 
medium (<23% of mastoid breadth  . . . . . . . . . . . . . . 6

5. Body size large (head and body length ca. 200 mm); 
dorsal color darker (brownish gray); tail moderately 
bicolored; maxillary toothrow proportionately short 
(<22% condylobasilar length); posterior border of pal-
ate pointed; upper incisors large and broad  . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Abrocoma budini

5′. Body size medium (head and body length <180 m); dor-
sal color paler (grayish brown); tail strongly bicolored; 
maxillary toothrow proportionately long (24% of con-
dylobasilar length); posterior border of palate rounded; 
upper incisors small and narrow. . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Abrocoma uspallata

6. Tail relatively short (<53% of head and body length, on 
average); upper incisors small and narrow; bullar infl a-
tion great (width >28% condylobasilar length  . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Abrocoma famatina

6′. Tail relatively longer (>58% of head and body length); 
upper incisors large and broad; bullar infl ation medium 
(width <27% condylobasilar length). . . . . . . . . . . . . . 7

7. Dorsal color grayish drab; mesopterygoid fossa wide; 
upper incisors orthodont  . . . . . . .Abrocoma schistacea

7′. Dorsal color gray; mesopterygoid fossa narrow; upper 
incisors opisthodont . . . . . . . . . . .Abrocoma vaccarum
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that “the species is abundant on the dry hills, partly cov-
ered with bushes, near Valparaiso,” a reference to the char-
acteristic Mediterranean habitat of Chile (see also Cofré 
et al. 2007). Fulk (1976) observed A. bennettii using the 
burrows of the degu (Octodon degus).

This species is part of a small mammal community that 
has been intensively studied in the Mediterranean habitat 
of central Chile. It inhabits rocky matorral and shrublands 
from sea level and coastal canyon to 2,000 m in the Andes. 
In the coastal desert zones in northern Chile, it occurs in lo-
cal habitats infl uenced by fog and dominated by cacti and 
large, succulent shrubs (Guzmán and Siefeld 2011), but 
habitats include agricultural, wetland, and riparian shrub-
lands (P. Valladares and Campos 2012). Data are available 
on population ecol ogy, including the interplay between bi-
otic and abiotic factors (Meserve et al. 1999), species as-
semblage (Iriarte, Contreras, and Jaksic 1989), patterns of 
temporal abundance and per sis tence ( Jaksic et al. 1981; J. 
E. Jiménez et al. 1992), demographic responses to an El 
Niño Southern Oscillation (ENSO) event (Meserve et al. 
1995), trophic relationships (Meserve 1981a), feeding ecol-
ogy (Meserve 1983), and resource partitioning (Meserve 
1981b), primarily but not exclusively on populations 
within Parque Nacional Fray Jorge. This species is also a 
prey item of the grison (Galictis cuja) and two species of 
local foxes (Lycalopex culpaeus and L. griseus) as well as 
the Barn Owl (Tyto alba) (Durán et al. 1987; Ebensberger 
et al. 1991; Iriarte, Jimenez et al. 1989; Jaksic et al. 1980; 
Meserve et al. 1987). Beaucournu et al. (2011) described a 
species of fl ea in the genus Delostichus and M. S. Gómez 
(1998) described the louse Eulinognathus chilensis, both 
taken from Chilean specimens.

Durden and Webb (1999), Gomez (1998), Moreno Sa-
las et al. (2005), described ectoparasites.

remarks :  Wolffsohn (1916:6) noted that skins of this 
species  were “frequently offered for sale as true chinchilla 
[= Chinchilla] skins.” Thomas (1927b:553) regarded A. 
cuvieri Water house to be “unquestionably the young of A. 
bennettii,” certainly true since the third molar has yet to 
erupt in the maxilla and mandible fi gured by Water house 
(1839:plate 33, Fig. 1e,f). Osgood (1943b:107) noted that 
the old village of Aconcagua (the type locality) “has now 
disappeared and is represented only by a ‘fundo’ called 
Plaza Vieja. This is some fi ve kilometers west of the pres-
ent town of Los Andes.” L. C. Contreras et al. (1993) de-
scribed the soft anatomy of the glans penis and baculum. 
M. H. Gallardo et al. (2002) detailed sperm morphology. 
Spotorno et al. (1988) described the karyotype as 2n = 64, 
FN = 110; M. H. Gallardo (1992) illustrated the C-banded 
karyotype; and Spotorno et al. (1995) discussed chromo-
somal divergence within the Octodontoidea. The species 

overlapping with former species. Skull averages shorter 
overall (mean condylobasal length 48– 49 mm) than that 
of A. cinerea (ca. 50 mm), but is considerably longer than 
that of A. boliviensis (ca. 40 mm). Tympanic and posterior 
mastoid bullae also intermediate in size between those of 
A. boliviensis and the A. cinerea complex, even includ-
ing variation present in comparing near sea level to high- 
elevation populations. Interorbital region of A. bennettii 
averages broader (>8 mm) than in other species; equivalent 
to A. boliviensis in nasal length (19– 20 mm), but consider-
ably longer than nasals of A. cinerea complex (13– 14 mm).

distribution:  Abrocoma bennettii is restricted to 
the western Andean slopes of north- central Chile, from 
Antofagastain the north to O’Higgins in the south, and 
from sea level to 4,000 m (Osgood 1943b; Mann 1978; 
Guzmán and Siefeld 2011).

selected localit ies  (Map 418): CHILE: An-
tofagasta, Paposo (Guzmán and Siefeld 2011); Atacama, 
Altamira, coastal mountains of Vallenar (USNM 391845), 
Domeyko (Osgood 1943b), Piedra Colgada (P. Valladares 
and Campos 2012), Ramadilla (Osgood 1943b), Val-
lenar (type locality of Abrocoma Murrayi Wolffsohn); 
Coquimbo, Paihuano (Osgood 1943b), Parque Nacional 
Fray Jorge (MVZ 118668), Romero (Osgood 1943b); 
O’Higgins, Banos de Cauquenes (Osgood 1943b); San-
tiago, Fundo Santa Laura (MVZ 150113); Valparaíso, 
Aconcagua (type locality of Abrocoma Bennettii Water-
house), La Lingua, Papudo (Osgood 1943b), Limache (Os-
good 1943b).

subspecies :  Abrocoma bennettii is polytypic, with 
two subspecies recognized by recent authors (Ellerman 
1940; Cabrera 1960; Woods and Kilpatrick 2005): The 
darker and larger nominotypical subspecies distributed 
in the central Chilean regions of Aconcagua, Valparaíso, 
Santiago, and O’Higgins, and the paler and smaller A. b. 
murrayi Wolffsohn known from the northern Chilean re-
gions of Antofagasta, Atacama, and Coquimbo. Osgood 
(1943b:107) regarded these two taxa to intergrade based 
on the specimens available to him, thus confi rming Eller-
man’s (1940) earlier decision to list both as valid subspe-
cies of a polytypic A. bennettii.

natural history:  Charles Darwin (in Water house 
1839:86) noted that his specimen “was caught amongst 
some thickets in a valley on the fl anks of the Cordillera, 
near Aconcagua. On the elevated plain, near the town of 
Santa Rosa, in front of the same part of the Andes, I saw 
two others, which  were crawling up an acacia tree, with 
so much facility, that this practice must be, I should think, 
habitual with them.” Subsequent fi eld observers have con-
fi rmed the partial arboreal habitus of A. bennettii (E. C. 
Reed 1877). Darwin (in Water house 1839:87) also stated 
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25 mm). Tail well furred, more so than in either A. bennet-
tii or members of A. cinerea complex. Dorsal fur short and 
not as soft as in other species. Overall dorsal coloration 
dark gray- brown, contrasting strongly with gray- based but 
white- tipped hairs of venter; patches of hair on chest and 
inguinal areas white to their base; dark throat patch pres-
ent in both known specimens, more distinctly obvious in 
holotype; narrow midline white streak on chest may in-
dicate presence of a sternal gland. Tail indistinctly bicol-
ored, paler below. Dorsal surfaces of forefeet and hindfeet 
clothed with whitish hairs, palmar and plantar surfaces na-
ked and less pigmented than other species.

Skull smaller than in other species, with condylobasal 
length averaging 40.1 mm (range: 39.0– 41.1 mm) as op-
posed to >48 mm. Nasals relatively shorter and do not ex-
tend posterior to anterior edge of the orbit. Tympanic and 
mastoid portions of bullae notably less infl ated, although 
more similar to bullae of low elevation populations of A. 
bennettii in coastal Chile.

distribution:  Abrocoma boliviensis is known only 
from the vicinity of the type locality.

selected localit ies  (Map 419): BOLIVIA: Santa 
Cruz, Comarapa (type locality of Abrocoma boliviensis 
Glanz and Anderson).

subspecies :  Abrocoma boliviensis is monotypic.
natural history:  Nothing is known about the be-

havior, ecol ogy, or other aspects of the population biology 
of this species. O. P. Pearson (fi eld notes, MVZ archives) 
collected the second known specimen in a trap set “along 
a ridge with rock outcrops plus bushes, grass, and many 
succulents, plus a few orchids . . .  and ferns” in an area 
otherwise characterized as brushy vegetation with patches 
of cloud forest.

remarks :  As noted by Glanz and Anderson (1990:24) 
there is some uncertainty about the place of origin of the 
holotype, and thus details about the exact type locality. The 
town of Comarapa is at 1,815 m (Atlas Censal de Bolivia), 
but the terrain around the town reaches 2,500 m within a 
few kilometers to the north, west, and south. The specimen 
thus likely came not from the town of Comarapa itself, but 
from the surrounding high country. The second, and only 
other specimen known of this species, was collected 8 km 
west of Comarapa, by road, at an elevation of 7,500 ft (ca. 
2,270 m; O. P. Pearson fi eld notes, MVZ archives). The 
area where the MVZ specimen was collected in 1955 had 
been greatly altered by the mid- 1980s when S. Anderson 
(AMNH) visited the region, by increased intensity of hu-
man use, notably heavy grazing and cultivation (Glanz and 
Anderson 1990:26). Possibly this presumably rare species 
has either gone locally extinct or its abundance has been 
severely impacted. Additional fi eldwork is critically needed 
in the vicinity of the type locality and other areas in the 

has been recovered from Holocene deposits spanning the 
last 8,000 years in central Chile (Simonetti 1994).

Abrocoma boliviensis Glanz and Anderson, 1990
Bolivian Chinchilla Rat

synonyms:
Abrocoma boliviensis Glanz and Anderson, 1990:23; type 

locality “Comarapa, 2500 m, province of Manual M. 
Caballero, department of Santa Cruz, Bolivia; 17°54′S 
and 64°29′W.”

Cuscomys boliviensis: Verzi and Quintana, 2005:310; name 
combination.
description:  Medium sized, head and body length 

170– 178 mm, with relatively small hindfeet (length 30 mm), 
moderately long tail (132– 150 mm), and short ears (22– 

Map 418    Selected localities for Abrocoma bennettii (●), Abrocoma budini 
( ), Abrocoma famatina ( ), Abrocoma schistacea ( ), Abrocoma uspallata 
( ), and Abrocoma vaccarum ( ). Contour line = 2,000 m.



Suborder Hystricomorpha: Family Abrocomidae 811

description:  Largest species in A. cinerea com-
plex, total length >320 mm, head and body length 
>130 mm, hindfoot length >30 mm; darker both dorsally 
and ventrally than other species in complex. Coloration 
uniformly brownish gray, back slightly darker than sides, 
venter grayish drab, with hairs dark grayish or slate for 
about three- fourths of their length and with pale drab 
tips. Hairs of sternal gland white to base, thus forming 
white patch contrasting strongly with surrounding ventral 
coloration; chin grayish white, underside of neck darker 
than other ventral areas; hairs surrounding perianal re-
gion with buffy or whitish tips. Like A. famatina, drab 
throat patch present. Forefeet and hindfeet covered dor-
sally with whitish hairs. Tail dark drab to grayish above 
contrasting with grayish white to whitish below. Crani-
ally, nasals evenly narrow for about half to two- thirds of 
length, becoming markedly convergent posteriorly, end-
ing in a point. Dorsal edge of zygoma slanted outward 
such that medial edge is visible from above; anterior as-
cending maxillary portion of zygoma thin. Zygomatic 
arches expanded laterally; frontals noticeably constricted. 
Ventrally, posterior border of palate pointed, mesoptery-
goid fossa wide, mastoid islands large, and bullae slightly 
infl ated. Upper incisors broad, large, and opisthodont. 
Hypofl exus and metafl exus of upper molars about equal 
in size and positioned more or less horizontally. Major 
cusps of upper cheek teeth more rounded and less an-
teroposteriorly compressed then in other species; all teeth 
subequal in size and shape. The overall length of upper 
toothrow short in relation to length of skull, similar in 
proportional length to that of A. famatina and A. vac-
carum, smaller than that of A. cinerea and A. schistacea, 
and much smaller than that of A. uspallata. In comparison 
to other species in complex, A. budini signifi cantly larger 
in cranial length, diastema length, nasal length (except A. 
schistacea), and mandible length (except A. schistacea). 
Toothrows and palate signifi cantly longer, and wider zy-
gomatic arches, than A. famatina, but interorbital breadth 
signifi cantly narrower than A. cinerea.

distribution:  Abrocoma budini is known only from 
the Sierra de Ambato in Catamarcaprovince, Argentina.

selected localit ies  (Map 418): ARGENTINA: 
Catamarca, Cerro Ambato (Glanz and Anderson 1990), 
Otro Cerro (type locality of budini Thomas).

subspecies :  Abrocoma budini is monotypic.
natural history:  No data on ecol ogy, behavior, 

or any aspect of life history are known for this species, al-
though Barquez et al. (1991) stated that the species (re-
garded as a subspecies of A. cinerea) lives in rocks and is 
apparently colonial. Thomas (1920b:476), in his descrip-
tion of this taxon, noted that the collector, Emilio Budin, 
found it “among rocks, in the clefts of which it lives.”

diverse “valles” region of central Bolivia (Glanz and An-
derson 1990:26). Valim and Linardi (2008) described the 
host association of ectoparasitic lice in the genus Gyropus.

Verzi and Quintana (2005) referred boliviensis to Cus-
comys, based on shared features of the molar teeth and 
similar small coronoid pro cesses. Pending future phyloge-
ne tic analyses that should include both morphological and 
molecular traits, we retain boliviensis within Abrocoma 
because the species possesses none of the diagnostic char-
acters of Cuscomys presented by Emmons (1999a) in her 
description of this genus. Interestingly, Emmons (1999a) 
considered A. boliviensis along with Cuscomys to be the 
morphologically least specialized Abrocomidae.

Abrocoma budini Thomas, 1920
Budin’s Chinchilla Rat

synonyms:
Abrocoma budini Thomas, 1920b:476; type locality “Otro 

Cerro, Catamarca. Alt. 3000 m” (about 18 km NNW 
Chumbicha), now considered an abandoned ranch at 
the southern end of Sierra de Ambato, NE Chumbicha, 
Capayán, Catamarca, Argentina, 28°45′S, 66°17′W, 
2,023 m (Pardiñas et al. 2007).

Abrocoma cinerea budini: Ellerman, 1940:155; name com-
bination.

Map 419    Selected localities for Abrocoma boliviensis ( ) and Abrocoma 
cinerea (●). Contour line = 2,000 m.



812 Mammals of South America

gentina (Catamarca), and northeastern Chile (Antofagasta 
and Tarapacá). Late Pleistocene fossils from 1,562 m in 
Catamarca, Argentina, support a lower elevational and 
likely broader range, at least at the end of the last glacial 
maxima (P. E. Ortiz et al. 2011a).

selected localit ies  (Map 418): ARGENTINA: 
Jujuy, Cerro Casabindo (type locality of Abrocoma cine-
rea Thomas), Sierra de Zenta (Thomas 1919f); Catama-
rca, Pasto alto (Braun and Mares 2002); Salta, Los Andes 
(Braun and Mares 2002); Tucumán, Concepción (Braun 
and Mares 2002). BOLIVIA: La Paz, Copacabana (S. An-
derson 1997), Tembladerani (S. Anderson 1997); Oruro, 
Huancaroma (S. Anderson 1997); Tarija, Sama (S. Ander-
son 1997). CHILE: Antofagasta, Tocone (MVZ 116801); 
Arica y Parinacota, Arica (FMNH 134301). PERU: Areq-
uipa, 2 km W of Sumbay (MVZ 174291); Puno, Cac-
cachara (Pearson 1951); Tacna, 2 km N of Nevado Livine 
(Pearson 1951).

subspecies :  As currently understood (Braun and 
Mares 2002), A. cinerea is monotypic.

natural history:  Emilio Budin collected the type 
specimen “among the rocks on the Volcano of Casabindo” 
(Thomas, 1919f:133) and specimens from the Sierra de 
Zenta “among the rocky volcanic mountains” (Thomas, 
1921i:216). In northern Chile, Koford (1955) collected 
specimens “in their track ways or at the mouths of their 
open burrows [2 inches in diameter] at the bases of boul-
ders or low resinous tola shrubs. On dry sandy slopes be-
tween low bushes and tufts of fescue, the round footprints, 
usually placed alternately as if the animal most often 
moved by running rather than by hopping,  were followed 
for a distance as great as 200 yards.” He also noted that 
captive individuals readily ate the fl owers and branch tips 
of the three most common shrubs (Lepidophyllum rigi-
dum, L. quadrangulare, and Baccharis microphylla [As-
teraceae]). The shrub Baccharis tola was the main plant 
consumed in the Parque Nacional Llullaillaco in northern 
Chile, with the bunch grass Stipa chrysophylla of second-
ary importance (Tirado et al. 2012). Mann (1978), also in 
northern Chile, found this species inhabiting large rocks 
and carpets of yareta (Laretia [Apiaceae]). Pearson (1951) 
collected the species in the Puno department, southern 
Peru, at burrows dug at the edge of shale outcroppings or 
at the base of shrubs, and J. L. Patton (fi eld notes, MVZ 
archives) obtained a single specimen in Arequipa depart-
ment, Peru, among weathered granite boulders in the Al-
tiplano. S. Anderson (1997) stated that this species was 
widely distributed in the Altiplano of Bolivia, where of-
ten it could be found in stonewalls. Both Pearson (1951) 
and Mann (1978) suggested that A. cinerea lives in col-
onies, where they feed primarily on shrubs in the family 
Asteraceae (Senecio and Parastrephia [Chile] and Senecio 

remarks :  As with other species in the Abrocoma cine-
rea complex, A. budini is a geographic outlier to the broad 
range of A. cinerea and, as such, was considered only sub-
specifi cally distinct from that species by Ellerman (1940) 
and Cabrera (1961). Braun and Mares (2002) elevated A. 
budini to species status. The karyotype is unknown.

Abrocoma cinerea Thomas, 1919
Ashy Chinchilla Rat

synonyms:
Abrocoma cinerea Thomas, 1919f:132; type locality “Cerro 

Casabindo, 4800 m,” Jujuy, Argentina.
Abrocoma cinerea cinerea: Ellerman, 1940:154; name com-

bination.
description:  Medium sized, total length <286 mm, 

head and body length <196 mm, tail length <96 m, hind-
foot length typically ≤ 27 mm). Tail notable absolutely 
shorter than any other species, total length and hindfoot 
length less than those of A. budini, A. famatina, and A. 
schistacea (note, however, that the mea sure ments given by 
Braun and Mares [2002:Table 1] include very small dimen-
sions [lower range: 15.6 mm], likely from either juvenile 
specimens or those mea sured without the claw; Glanz and 
Anderson [1990:Table 1] give the range for nine specimens 
as 23– 30 mm, mean 27.8 mm). Mean ratio of tail length to 
body length less than that for other species. Overall dorsal 
coloration pale gray, with ventral hairs gray basally with 
whitish tips, giving under parts whitish appearance. Ster-
nal gland covered with white hairs, but does not contrast 
with very pale venter; hairs of perianal region white to 
the base. Both forefeet and hindfeet covered with whitish 
hairs. Tail indistinctly bicolored, pale gray above and whit-
ish or grayish- white below. Two pairs of mammae in adult 
females, one axillary, other placed laterally on abdomen.

Skull smaller than that of A. budini but larger than A. 
famatina. Interorbital width greater than that of other spe-
cies in group; nasals broad at midlength, tapering gradually 
posteriorly; zygomata not slanted outward but oriented 
more or less vertically, in contrast to all other species ex-
cept A. bennetti; zygomatic arches moderately expanded; 
frontals not constricted; mastoid islands only of medium 
size; posterior border of palate terminates in sharp point; 
mesopterygoid fossa wide, paroccipital pro cesses narrow 
and not fl attened; bullae infl ated. Upper incisors broad, 
large, and opisthodont. Hypofl exi appear slightly narrower 
than in other species. Length of maxillary toothrow me-
dium in relation to skull length, about equal to that of A. 
schistacea, larger than that of A. budini, A. famatina, and 
A. vaccarum, but much smaller than that of A. uspallata.

distribution:  Abrocoma cinerea is distributed 
throughout the high Andes (above 3,700 m) from Arequipa 
in southern Peru, south through Bolivia, northwestern Ar-
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constricted and mastoid islands medium in size. Ventrally, 
posterior border of palate rounded; mesopterygoid fossa 
wide; bullae infl ated. Upper incisors narrow, small, and 
opisthodont to orthodont. Length of maxillary toothrow 
medium in relation to skull length, about equal to that of A. 
budini and A. vaccarum, smaller than for A. cinerea and A. 
schistacea, and much smaller than for A. uspallata.

distribution:  Abrocoma famatina is known only 
from the Sierra de Famatina in Rioja, Argentina. Cabrera 
(1961) suggested that the species extends to the Sierra del 
Valle Fertil and Sierra Pie de Palo in eastern San Juan prov-
ince, but this is unlikely due to geographic barriers separat-
ing these ranges from the Sierra de Famatina (Braun and 
Mares 2002).

selected localit ies  (Map 418): ARGENTINA: 
Rioja, Famatina (Braun and Mares 2002), La Invernada 
(type locality of Abrocoma famatina Thomas).

subspecies :  Abrocoma famatina is monotypic.
natural history:  No data are available on the be-

havior or ecol ogy of this species.
remarks :  As with other members of the A. cinerea 

complex, A. famatina is limited to an isolated extension of 
the Andes in northwestern Argentina, and is thus an geo-
graphic outlier to the broad range of A. cinerea. Thomas 
(1920g) regarded this species as closest to A. budini. Con-
sidered a subspecies of A. cinerea by Ellerman (1940) and 
Cabrera (1961), A. famatina was raised to species status by 
Braun and Mares (2002). The karyotype is unknown.

Abrocoma schistacea Thomas, 1921
Sierra Tontal Chinchilla Rat

synonyms:
Abrocoma schistacea Thomas, 1921i:216; type locality “Los 

Sombreros, Sierra Tontal. Alt. 2700 m,” San Juan, Ar-
gentina.

Abrocoma cinerea schistacea: Ellerman, 1940:155; name 
combination.
description:  Medium- sized rat, head and body 

length 160– 196 mm, tail length 96– 120 mm, hindfoot 
length 25– 30 mm. Overall dorsal color grayish drab, 
slightly darker along midline, with under parts similar but 
slightly paler to dorsum. Drab throat patch lacking; sternal 
gland present, covered by hairs white to their base; whit-
ish hairs surround perianal region. Tail bicolored, similar 
to dorsal body color above but whitish yellow below. Fore-
feet and hindfeet covered dorsally with whitish hairs. All 
other species in genus, except A. budini, paler in both dor-
sal and ventral coloration. External mea sure ments signifi -
cantly smaller than those of A. budini, signifi cantly larger 
than A. cinerea, but similar to A. famatina except for its 
smaller hindfoot. Mean ratios of tail to body length simi-
lar to values for A. uspallata and A. vaccarum. Cranially, 

or Lepidophyllum [Peru]). Gut morphology, in par tic u lar 
a long, convoluted caecum and a thick intestine with tight 
fl exures, suggests a diet high in cellulose. Reproductively 
active females (pregnant or lactating) have been taken in 
the months of August, November, and December in both 
Chile and Peru (Pearson 1951; Mann 1978). Litter size in 
the few pregnant females collected was two or three. For 
populations in Salta Province, Argentina, Mares, Ojeda, and 
Barquez (1989) stated that the species was diurnal, herbivo-
rous, and an excellent climber that lived in rock fi ssures or 
in burrows under rocks. These authors also suggested that 
the species is colonial. Cortes et al. (2002) described food 
habits of populations in northern Chile. Hugot and Gardner 
(2000) describe endoparasitic nematodes, based on speci-
mens from Bolivia.

remarks :  The locality record for the Santiago region in 
Chile (10 km W Tiltil) in Braun and Mares (2002:9 and map, 
pg. 7) continues an error in identifi cation originally given by 
Glanz and Anderson (1990:9, caption to Fig. 3). The speci-
men in question (MVZ 150117) is an Abrocoma bennettii, 
not A. cinerea as stated. L. C. Contreras et al. (1993) de-
scribed and fi gured the morphology of the glans penis and 
baculum, based on specimens from southern Bolivia. M. H. 
Gallardo et al. (2007) gave the diploid number as 64.

Abrocoma famatina Thomas, 1920
Famatina Chinchilla Rat

synonyms:
Abrocoma famatina Thomas, 1920g:419; type locality “La 

Invernada, Famatina Range [= Sierra de Famatina], Rioja, 
3800 m,” Argentina.

Abrocoma cinerea famatina: Ellerman, 1940:155; name com-
bination.
description:  Medium sized for genus, head and 

body length 164– 182 mm, tail length 108– 117 mm, hind-
foot length 28– 30 mm. Ratio of tail length body length 
similar to that of A. budini, but budini considerably larger 
in overall size. Dorsal color overall grayish with brownish 
tints along midline and across rump. Hairs of venter gray 
basally with whitish or pale drab tips; hairs of throat dark 
drab; hairs of sternal gland white to base, forming distinct 
white patch on mid- venter; hairs of perianal region whitish. 
Forefeet and hindfeet covered with white or whitish hairs. 
Tail bicolored, grayish above and whitish below. In color, 
A. famatina somewhat darker than A. cinerea, similar to A. 
vaccarum, but paler than both A. budini and A. schistacea. 
Presence of drab throat patch in common only with A. bu-
dini. Cranially, nasals slightly wider at midlength and taper 
posteriorly; dorsal edges of zygoma slanted outward such 
that medial edges easily visible in dorsal view; ascending 
maxillary portions of zygoma thin; zygomatic arches ex-
panded, as in other species in this group; frontals noticeably 
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ca. 7 km SSE of the village of Uspallata, 32°39.405′S, 
69°20.970′W, 1,880 ± 150 m.”
description:  Medium sized, mean head and body 

length 175.3 mm, tail length 118.7 mm, hindfoot length 
29.2 mm, and mass 157.3 g; hindfeet and ears large rel-
ative to body size. The dorsal fur grayish brown with 
lighter tones at tips on some hairs but black on others; 
under parts gray basally with creamish tips, and thus an 
overall appearance of lightly colored venter; sternal gland 
and area surrounding the perianal region covered with 
hairs white to base and not contrasting with overall ven-
tral color. Forefeet and hindfeet covered with white hairs. 
Skull with nasals evenly narrow along entire length, taper-
ing only at posterior end; frontals constricted; mastoid is-
lands large; zygomatic arches moderately expanded but do 
not extend beyond greatest width of skull; zygomata deli-
cate, with anterior ascending pro cesses of maxillae reduced 
to slender struts; jugal parts of zygomatic bridges reduced 
to ventral bases of bridges and, thus jugals well separated 
from lacrimals; incisive foramina elongated and narrow, 
broadening slightly posteriorly; palate short and narrow, 
extending posteriorly to about posterior margins of M2, 
with rounded posterior border; posterior palatal foramina 
present as two small, separate entities; pterygoids delicate 
and adjacent foramina large; mesopterygoid fossa ; nar-
row; bullae infl ated, covering middle lacerate foramina, 
and large relative to cranial length; paroccipital pro cesses 
broad, fl attened, and fused to bullae posteroventrally. 
Upper incisors small, narrow, short, opisthodont, with 
orange enamel. Upper toothrows converge only slightly 
anteriorly. Lophs of cheek teeth transverse in orienta-
tion with cusps of upper molars opposite and compressed 
anteroposteriorly.

Distinguished from other species in genus by grayer dor-
sal and whiter ventral coloration (except A. cinerea), lon-
ger tail (except A. budini, which is longer, and A. famatina, 
about equal), larger hindfoot, larger ears, narrower nasals, 
moderately expanded zygomatic arches (except A. cinerea), 
larger mastoid islands (except A. budini), narrower mesop-
terygoid fossa (except A. vaccarum), relatively larger bul-
lae, wide and fl attened paroccipital pro cesses, smaller inci-
sors (except A. famatina), and relatively longer toothrows. 
Braun and Mares (2002) provided additional characters 
explicitly separating this species from other members of 
the A. cinerea complex.

distribution:  Abrocoma uspallata is known from 
two localities in the Sierra de Uspallata, northwestern 
Mendoza Province, Argentina (Braun and Mares 2002; 
Taraborelli et al. 2011), within the Monte Desert biome at 
elevations between 1,850 and 2,150 m.

selected localit ies  (Map 418): ARGENTINA: 
Mendoza, Quebrada de la Vena (type locality of Abrocoma 

characterized by nasals wider at midlength and taper pos-
teriorly; dorsal edge of zygoma slanted laterally such that 
medial edge easily visible in ventral view; anterior ascend-
ing maxillary portion of zygoma thin; zygomatic arches ex-
panded; frontals noticeably constricted; mastoid islands of 
medium size. Ventrally, posterior border of palate rounded; 
mesopterygoid fossa wide; bullae only slightly infl ated. Up-
per incisors broad, large, and more orthodont than in other 
species. Molariform teeth appear broad, but length of max-
illary toothrow medium in relation to length of skull about 
equal to that of A. cinerea, longer than A. budini, A. fama-
tina, and A. vaccarum, but much shorter than that of A. us-
pallata. Hypofl exus narrower in breadth than in other spe-
cies. Taraborelli et al. (2011) noted, in par tic u lar, presence 
of buccal epidermal denticles (or “false teeth”) on midline 
of palate and tongue with horny pad.

distribution:  Abrocoma schistacea is known from 
three localities in southern San Juan province, Argentina 
(Thomas 1921i; Braun and Mares 2002; Taraborelli et al. 
2011), all within the Monte Desert biome at elevations be-
tween 1,100 and 2,900 m.

selected localit ies  (Map 418): ARGENTINA: 
San Juan, Los Sombreros (type locality of Abrocoma schis-
tacea Thomas), Parque Nacional El Leoncito (Taraborelli 
et al. 2011), Pedernal (Thomas 1921i).

subspecies :  Abrocoma schistacea is monotypic.
natural history:  Few data on behavior, ecol ogy, 

or reproduction are available. Taraborelli et al. (2011) 
found the species in shrub habitats dominated by Larrea 
nitida and L. divaricata (Zygophyllaceae) in the Parque 
Nacional El Leoncito, San Juan province, Argentina. Indi-
viduals occupied burrow systems within crevices on hill-
sides with rocky fl agstone walls. Animals lived in groups 
of three to four, consisting of a single male and two fe-
males or two of each sex; density averaged 0.15 individu-
als per ha−1. They used readily identifi able latrine sites 
composed of piles of fecal pellets. Animals  were active pri-
marily in the early morning. Feeding was selective, rather 
than in relation to plant availability, with Larrea being the 
dominant food plant, especially in summer and autumn.

remarks :  A geographic outlier to the broadly distrib-
uted A. cinerea, this taxon was regarded as a subspecies 
of A. cinerea by Ellerman (1940) and Cabrera (1961) but 
raised to species status by Braun and Mares (2002) based 
on comparative morphometrics analyses. The karyotype is 
unknown.

Abrocoma uspallata Braun and Mares, 2002
Uspallata Chinchilla Rat

synonym:
Abrocoma uspallata Braun and Mares, 2002:9; type local-

ity “Argentina: Mendoza Province: Quebrada de la Vena, 
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anterior ascending maxillary portion of zygoma thin; fron-
tals well constricted, as in other species of group; mastoid 
islands medium in size; posterior border of palate rounded; 
mesopterygoid fossa narrow; bullae only slightly infl ated. 
Upper incisors broad, large, opisthodont to orthodont, 
with white to very pale orange enamel. Molariform teeth 
appear slightly broader than those of other species, except 
A. schistacea. Length of maxillary toothrow in relation to 
cranial length about equal to that of A. budini and A. fa-
matina, shorter than that of A. cinerea and A. schistacea, 
and much shorter than that of A. uspallata.

distribution:  Abrocoma vaccarum is known only 
from the type locality in Mendoza Province, Argentina. Ca-
brera (1961) extended the range to include southwestern 
San Juan, but no specimens are known from that region.

selected localit ies  (Map 418): ARGENTINA: 
Mendoza, Punta de Vacas (type locality of Abrocoma vac-
carum Thomas).

subspecies :  Abrocoma vaccarum is monotypic.
natural history:  No data on are available on 

ecol ogy, behavior, or other aspects of the biology of Abro-
coma vaccarum. The habitat at the type locality consists of 
the short grass and low shrub vegetation characteristic of 
the Puna- like high Andean vegetation (Braun and Mares 
2002). Beaucournu and Gallardo (2005) described ecto-
parasitic fl eas.

remarks :  Abrocoma vaccarum is another geographic 
outlier from the range of the broadly distributed and pre-
sumably closely related species, A. cinerea (Braun and 
Mares 2002:7). Considered a subspecies of A. cinerea by 
Ellerman (1940) and Cabrera (1961), A. vaccarum was 
raised to species status by Braun and Mares (2002). The 
karyotype is unknown.

Genus Cuscomys Emmons, 1999

The genus contains the largest species in the family (C. 
ashaninka), with the second known species (C. oblativus) 
only slightly smaller. Because the latter is only known from 
osteological remains, little external morphology was in-
cluded in Emmons’s (1999a) diagnosis of the genus. How-
ever, many of the very distinctive external morphological 
features of the genotype, detailed below, may also be di-
agnostic of the genus. In 2009 a living Cuscomys speci-
men was captured and later released about 3 km from the 
type locality of C. oblativus. Based on a series of photos 
( Julio G. Ochoa, pers. comm., with photographs, to L. 
H. Emmons), this animal showed few differences from C. 
ashaninka. We presume this individual to have been C. 
oblativus, and describe its external morphology as such, 
pending collection of a complete specimen for defi nitive 
comparison.

uspallata Braun and Mares), Uspallata (Taraborelli et al. 
2011).

subspecies :  Abrocoma uspallata is monotypic.
natural history:  This species occurs at the lowest 

elevation of any in the genus, with the holotype collected 
in a rock outcrop within the precordilleran Monte Desert 
characterized by creosote bush, palo verde, and various 
cacti (Braun and Mares 2002; Taraborelli et al. 2011). Bur-
rows  were found in crevices among rock blocks or fl ag-
stones on steep slopes, where vegetation was dominated 
by bunch grasses (Stipa sp.) and shrubs (Larrea divaricata 
and Atriplex lampa [Zygophyllaceae]; Taraborelli et al. 
2011). Braun and Mares (2002) argued that the species 
was a specialist on creosote bush, which suggested a long 
association with the Monte Desert because of the need to 
evolve necessary adaptations to cope with the toxic com-
pounds characterizing this plant. Taraborelli et al. (2011), 
however, found Larrea to comprise only 30% of the diet, 
with shrubs of the genera Lycium (Solanaceae) and Schi-
nus (Anacardiaceae) taken in nearly equal proportions. 
Individuals are diurnal, being most active in the morning 
hours, and use common latrines near their burrow systems.

remarks :  This species is known from a single speci-
men, the holotype, so aspects of individual variation are 
unknown. The karyotype has a diploid number of 66; the 
fundamental number could not be determined, but the ma-
jority of the chromosomes are apparently biarmed (Braun 
and Mares 2002).

Abrocoma vaccarum Thomas, 1921
Mendozan Chinchilla Rat

synonyms:
Abrocoma vaccarum Thomas, 1921i:217; type locality 

“Punta de Vacas, Altitude 3000 m, North- western Men-
doza,” Argentina.

Abrocoma cinerea vaccarum: Ellerman, 1940:155; name 
combination.
description:  Medium sized, head and body length 

165– 191 mm, tail length 108– 117 mm, hindfoot length 25– 
27 mm). Overall dorsal tones grayish, with some brown-
ish tints, especially along midline and over rump. Hairs of 
venter gray basally for most of length, with whitish tips; 
sternal gland and perianal area covered with hairs white to 
base, contrasting sharply with generally gray under parts. 
The forefeet and hindfeet are covered with whitish hairs. 
Tail bicolored, grayish above and whitish below. In other 
species, except A. cinerea, tail darker dorsally and some-
what darker below, although all species share generally bi-
colored tail. Drab throat patch present, as in A. budini and 
A. famatina. Skull with nasals slightly wider at midlength 
and tapering posteriorly; dorsal edge of zygoma slanted 
outward such that medial edge easily visible in dorsal view; 
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slightly higher than wide; premaxillae widening dis-
tinctly posteriorly; posterior loph of M3 directed poste-
riorly, posterior border strongly concave  . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Cuscomys oblativus

Cuscomys ashaninka Emmons, 1999
Ashaninka Arboreal Chinchilla Rat

synonym:
Cuscomys ashaninka Emmons, 1999a:2; type locality “Peru: 

Departamento de Cusco, northern Cordillera de Vilca-
bamba, 11°39′36′′S; 73°40′02′′W (by GPS, map datum 
WGS- 84); elevation 3370 m,” corrected to Junín depart-
ment by Quintana Navarrete (2011).
description:  Large (mass >900 g; head and body 

length >300 mm), with long tail (tail length >200 mm), and 
long but wide hindfeet (length >60 mm). Fur dense and long, 
pale gray dorsally with abundant black guard hairs 40 mm 
long extending 20– 25 mm beyond underfur in mid- dorsum, 
and giving blackish coloration along midback; sides paler, 
sprinkled with mixture of white and dusky overhairs; dor-
sal underfur pale gray, soft, and somewhat wavy. Head with 
narrow white blaze from nose to crown; lips and chin white. 
Venter gray, with lightly frosted hairs, and not contrasting 
with sides; midline of chest between forelegs with streak of 
short hairs, probably associated with a sternal gland. Mys-
tacial vibrissae dense, stiff, and either white or dusky, and 
extend behind shoulder when fl attened against body. Three 
supercilliary vibrissae present but no genal vibrissae evident; 
single vibrissa present on mid- forelimb of holotype, and 
only known specimen. Ear pinnae nearly naked, with fur at 
base suffi ciently long to reach ear tips. Tail robust and long 
(76% of head and body length), clothed with stiff hairs that 
nearly hide underlying scales, and sharply bicolored dark for 
basal half and white for distal half. Forefeet have four toes, 
without evidence of a pollex; hindfeet with hallux without 
ungual tuft, other four digits with long, dusky tufts reach-
ing beyond tips of stout, strongly curved claws. Feet thinly 
clothed with dusky hairs; broad with  soles pigmented proxi-
mally but not distally (white in fresh specimen), covered 
with tiny tubercles; palmar and plantar pads soft and poorly 
defi ned. Only single pair of inguinal mammae was discov-
ered, but specimen was primaparous, and its nipples small.

Skull large and robust (greatest skull length >65 mm), 
dorsal profi le fl at, and rostrum deep and broad. Nasal bones 
broad and slightly infl ated distally, two posterior tips meet 
in straight line with no intercalation of the frontals; premax-
illary bones of rostrum do not widen posteriorly; frontals 
widest anterior to postorbital pro cess and constricted pos-
teriorly; dorsal projections of mastoid bones small and un-
infl ated; parietal ridges and supraoccipital crest strongly de-
veloped. Incisors large and robust; upper incisors proodont. 
Maxillary toothrows slightly divergent posteriorly. Man-

Emmons (1999a:2) diagnosed Cuscomys as the largest 
known living abrocomid rodent and the only genus mor-
phologically adapted for an arboreal habitus. It has a long 
tail, greater than 75% of the head and body length; broad 
feet, with strong curved claws; and a stout and long hal-
lux, reaching beyond the base of the second toe. The skull 
is large (condylobasal length >60 mm), with a robust and 
long rostrum nearly as broad as the interorbital region. It 
may be either fl at or arched in dorsal profi le when viewed 
laterally. The nasals are infl ated distally, and are either 
blunt posteriorly (C. ashaninka) or separated (C. oblati-
vus). The frontals are constricted behind the postorbital 
pro cess such that the width at this point is equal to or less 
than the interorbital breadth. The palate between the up-
per toothrows is only slightly concave, with a prominent 
ridge along the median suture of the palatine bones. A 
temporal foramen is present posterior to the postglenoid 
vacuity. The dorsal extension of the mastoid between the 
occipitals and parietals is small and not infl ated (it does 
not bulge dorsally). The sigmoid notch of the mandible is 
long and the medial condyloid ridge does not approach or 
meet the posterior edge of the mandible. The head has a 
pure white blaze from crown to chin, and the tail is sharply 
bicolored dark for the basal half, white for the distal half.

synonym:
Cuscomys Emmons, 1999a:2; type species, Cuscomys 

ashanin ka Emmons, by original designation.
remarks :  Woods and Kilpatrick (2005:1575) incor-

rectly cited A. oblativus Eaton as the type species. These 
authors also used the feminine ending for the species epi-
thet despite the fact that Emmons (1999a:2) clearly stated 
“the generic name is masculine.” Verzi and Quintana 
(2005) included Abrocoma boliviensis within this genus, 
based on shared features of the maxillary teeth and small 
coronoid pro cess. But, as noted in that account, A. bolivi-
ensis shares none of the diagnostic characters of Cuscomys 
detailed by Emmons (1999a) in her description of the ge-
nus. We thus leave boliviensis within Abrocoma, pending 
the necessary phyloge ne tic analyses of either, or preferably 
both, morphological and molecular characters.

KEY TO THE SPECIES OF CUSCOMYS (SKULL 
CHARACTERS ONLY, BECAUSE EXTERNAL FEATURES 
ARE KNOWN ONLY FOR ONE OF THE TWO KNOWN 
SPECIES):
1. Larger skull (greatest skull length >66 mm); skull fl at in 

dorsal profi le; foramen magnum much wider than high; 
premaxillae narrow posteriorly; posterior loph of M3 
directed labially, posterior border straight  . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .Cuscomys ashaninka

1′. Smaller skull (greatest skull length >64 mm); skull 
arched in dorsal profi le; foramen magnum subcircular, 
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remarks :  The type locality is the northernmost re-
corded for the family, about 200 km north of the Inca burials 
at Machu Picchu, where C. oblativus was found. Between 
these two localities are the deep canyons of the Urubamba 
and Apurimac rivers and the 5,000 m snow- capped peaks of 
the Nevado de Sacsarayoc. Upper elevations of the north-
ern Vilcabamba ridge are essentially a habitat island. Other 
mammals collected at the type locality show relationships to 
those to the south from the Machu Picchu area, but the area 
is likely to have a high local mammalian endemism because 
of its size and degree of isolation (Emmons 1999a).

Price and Timm (2002) described two genera of chew-
ing lice (Phthripaptera, Gryopidae), one new, from the ho-
lotype of C. ashaninka.

Cuscomys oblativus (Eaton, 1916)
Machu Picchu Arboreal Chinchilla Rat

synonyms:
Abrocoma oblativa Eaton, 1916:87; type locality “Machu 

Picchu,” Cusco, Peru.
Cuscomys oblativus: Emmons, 1999a:2; fi rst use of current 

name combination.
description:  See Emmons (1999a:6– 8, Figs. 7– 9, 

Table 1) for detailed descriptions and fi gures of two nearly 
complete skulls of C. oblativus recovered at Machu Pic-
chu. Specimens slightly smaller than C. ashaninka in both 
cranial length and breadth, with much longer tympanic 
bullae; incisors slightly larger in width; toothrow length 
larger; interorbital constriction is broader. One speci-
mens with M3 unerupted and is immature. Skull more 
strongly arched in dorsal profi le, much like that of Abro-
coma; upper incisors opisthodont rather than proodont; 
tympanic bullae much less infl ated; bony auditory tubes 
are shorter, with their openings more laterally, as opposed 
to upwardly, directed. Maxillary pro cess of superior zy-
gomatic root broader anteroposteriorly, and canted such 
that superior root is anterior to inferior root. Narrower 
zygomatic pro cess of C. ashaninka slants in opposite di-
rection. Nasals also separated posteriorly by projection 
from frontal bones, and premaxillae of rostrum widen 
posteriorly when viewed dorsally. Foramen magnum 
subcircular and slightly higher than wide, contrasting 
with much wider than high condition of C. ashaninka. 
Finally, maxillary toothrows more nearly parallel for en-
tire length, with less posterior divergence; posterior loph 
of M3 directed posteriorly rather than laterally, and with 
strongly concave posterior border in contrast to nearly 
fl at border. Medial loph of M3 broad and square, not ta-
pered as in C. ashaninka.

A living specimen captured near Machu Picchu ( J. G. 
Ochoa E., pers. comm. to L. E. Emmons, with photo-
graphs) very like C. ashaninka, but with ears relatively 

dible robust in comparison to species of Abrocoma, with 
angular and condyloid pro cesses dorsoventrally deep; me-
dial condyloid ridge passing midway up center of pro cess, 
not approaching its posterior edge; external tip of condyloid 
pro cess with well- defi ned, short medial crest; and low coro-
noid pro cess. Occlusal pattern of cheek teeth similar to other 
species in family, but with lingual fl exi at shallow angle and 
nearly equal in length with labial fl exi such that mid- tooth 
mure short and nearly parallel to tooth axis.

distribution:  Cuscomys ashaninka is known only 
from the type locality.

selected localit ies  (Map 420): PERU: Junín, 
Cordillera de Vilcabamba (type locality of Cuscomys 
ashaninka Emmons).

subspecies :  Cuscomys ashaninka is monotypic.
natural history:  The holotype, and single known 

specimen, was found dead, probably killed by a long- tailed 
weasel (Mustela frenata). The specimen was found on 
a steep slope in tall, wet, mossy cloud forest dominated 
by Weinmannia fagaroides/microphylla (Cunoniaceae) 
and Polylepis cf. pauta (Rosaceae) trees with abundant 
Chusquea sp. scandent bamboo. Alonso et al. (1999) pro-
vided details of the vegetation and other fauna at the type 
locality. The stomach of the holotype was greatly expanded 
with 140 cc of fi nely triturated plant material, including 
fruit and unidentifi ed plant tissue. When collected 15 June, 
it contained a single 8 × 5 mm embryo.

Map 420    Selected localities for species of Cuscomys ashaninka (●) and Cusco-
mys oblativus ( ). Contour line = 2,000 m.
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1996; Verzi 2002, 2008). Molecular phyloge ne tic analyses, 
both DNA sequences (e.g., A. H. Castillo et al. 2005; Cook 
and Lessa 1998; D’Elía et al. 1999; E. P. Lessa and Cook 
1998; Opazo et al. 2005; Parada et al. 2011) and DNA- 
DNA hybridization (M. H. Gallardo and Kirsch 2001), 
strongly support a sister group relationship between the 
ctenomyids and the family Octodontidae. Authors, how-
ever, have differed as to whether these two taxa should be 
recognized at the level of the family (e.g., Simpson 1945; 
Woods and Kilpatrick 2005) or subfamily (e.g., McKenna 
and Bell 1997). The family is known only from southern 
South America, where much of its history has been argu-
ably tied directly to the profound cooling and drying that 
began in the Miocene, especially with the Late Pliocene 
pulse detected worldwide at about 2.5 mya (Verzi 2002; 
Verzi and Quintana 2005). Earliest known fossils of Cte-
nomys date from the Late Miocene (Verzi 2002, 2008; 
Verzi and Quintana 2005; Reguero et al. 2007; Vieytes 
et al. 2007; Verzi et al. 2010).

The differentiation of the ctenomyids involved diverse 
adaptations to open habitats, especially those related to 
digging and life underground (Reig and Quintana 1992; 
Verzi 2002; Verzi and Olivares 2006). These adaptations 
included (1) acquisition of molar euhypsodonty and asso-
ciated changes (occlusal simplifi cation, secondary acquisi-
tion of radial enamel on the molar leading edge), (2) acqui-
sition of a crescent- shaped occlusal morphology adapted 
to an oblique mastication, and (3) subterranean specializa-
tions of the external body and limbs, skull, and skeleton 
(Verzi 2002). Verzi (2008) hypothesized phyletic relation-
ships among fossil and extant ctenomyid genera based on 
cladistic analysis of craniodental characters. Unambiguous 
synapomorphies for a monophyletic Ctenomyidae include 
an anterior extension of the maxillary (maxillary extended 
anterodorsally with respect to premaxillary septum, con-
straining the incisive foramen posteriad), a dorsal position 
of the rostral masseteric fossa (which provides attachment 
for the origin of the M. masseter medialis anterior muscle; 
its depth indicates strong development of this muscle), a 
protruding external auditory meatus with the anterodor-
sal and anterior margin oriented anteriad, molars with 
fl exi(id)s vestigial or absent, and a reduced M3, with the 
posterior or posterolingual face fl at and anterior lobe pro-
truding. Synapomorphies of the genus Ctenomys (includ-
ing Paractenomys) include a rostral masseteric fossa po-
sitioned dorsal to the alveolar sheath of the upper incisor, 
deep, and ending in a curved crest slightly anterior to or 
level with the premaxillomaxillary suture; the bottom of 
the alveolar sheath of the upper incisor lodged in a cavity 
of the maxillary, positioned anterior to the alveolar sheath 
of M1; an external auditory meatus forming a protruding 
tube with its anterior wall moderately to very concave, 

longer, paler, and more pointed than round ears of C. 
ashaninka; smaller area of pure white on upper lips and 
base of vibrissae, and much paler head, apparently lack-
ing black guard hairs on crown that border white blaze 
of C. ashaninka. Sex and age of this individual undocu-
mented, but it shows a molt- line on rump, suggesting that 
it is subadult.

distribution:  Cuscomys oblativus is known only 
from the type locality. A living rat presumably of this spe-
cies was recently found and photographed on the Inca Trail 
near Wiñay Huayna about 3 km (airline) south of Machu 
Picchu ( J. G. Ochoa E., pers. comm. to L. H. Emmons).

selected localit ies  (Map 420): PERU: Cusco, 
Machu Picchu (type locality of Abrocoma oblativus Eaton).

subspecies :  Cuscomys oblativus is monotypic.
natural history:  No data on behavior, ecol ogy, or 

reproductive biology are known for Cuscomys oblativus.
remarks :  For nearly a century this species was known 

only from the archaeological record at Machu Picchu, the 
famous Incan redoubt on the alto Río Urubamba. The 
tombs from which the original specimens  were obtained 
date from between 1450 and 1532 ad (R. Burger, cited as 
pers. comm. in Emmons 1999a). Thomas (1920h:220) had 
concluded that the species was probably extinct “judging 
by the fact that . . .  relatives are no longer found in this fau-
nal area, but only far south in Chile and Argentina.” With 
the discovery of C. ashaninka, however, to the north in the 
Cordillera de Vilcabamba, Thomas’s statement regarding 
geo graph i cally distant relatives is no longer valid. A liv-
ing individual was found and photographed near the type 
locality at Wiñay Huayna ( J. G. Ochoa E., pers. comm. 
to L. H. Emmons), but no recent specimen exists for fur-
ther comparison with C. ashaninka. Emmons (1999a:13) 
surmised that individuals of this species might have been 
kept as pets, or even domesticated as food or amusement 
because parts of individuals  were found alongside four 
human burials, including a complete animal in a ceramic 
pot. One had elongated incisors, as if it has been main-
tained in captivity.

Family Ctenomyidae Lesson, 1842
Claudio J. Bidau

The family Ctenomyidae consists of the single Recent ge-
nus Ctenomys and four to six extinct genera (McKenna 
and Bell 1997), including Actenomys Burmeister (Plio-
cene), Eucelophorus Ameghino (Pliocene- Pleistocene), 
Megactenomys Rusconi (Pliocene), Praectenomys Villar-
roel (Pliocene), Paractenomys Ameghino (Pliocene), and 
Xenodontomys Kraglievich (Late Miocene). Both Mega-
ctenomys and Paractenomys are now viewed as a either 
subgenera or synonyms of Ctenomys (Verzi and Lezcano 
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a great diversity of habitats from sea level to an elevation 
of almost 5,000 m. Tuco- tucos are also one of the mammal 
groups with highest karyotypic diversifi cation, including 
species with diploid numbers ranging from 2n = 10 to 2n 
= 70 (Bidau 2006). The oldest fossils of Ctenomys are from 
the Uquía Formation in northwestern Argentina, providing 
a minimum age for the genus at about 3.5 mya (Reguero 
et al. 2007; Verzi et al. 2010), with the central Andes sug-
gested as the possible area of origin. The molecular estimate 
of the time to the most recent common ancestor of extant 
Ctenomys species is considerably older, estimated at 9.2 
mya (range: 6.4– 12.6 mya), although most species groups 
stem from within the past 3 mya (Parada et al. 2011).

All species of tuco- tucos are of similar external mor-
phology, each adapted for subterranean existence. How-
ever, there is considerable diversity in body size, ranging 
from the very small species such as C. pundti, C. talarum, 
or C. sericeus at less than 100 g and 140 mm head and 
body length (A. I. Medina et al. 2007) to very large ones, 
like the Chacoan species C. conoveri, where males can 
reach 1,200 g and 558 mm in head and body length (S. 
Anderson 1997). All species are sexually size dimorphic, 
with males the larger of the two sexes, but the degree of 
dimorphism increases with general body size (A. I. Me-
dina and Bidau 2007; Bidau and Medina 2013; Steiner- 
Souza et al. 2010). The pelage ranges from short to long, 
is typically very thick, and general color varies extensively 
from gray or creamy buff to black on the upper surface 
(Nowak 1999). As in the North American pocket gophers 
(Geomyidae), which tuco- tucos resemble in external ap-
pearance and habits, fringes of hair are present on both 
forefeet and hindfeet. In tuco- tucos, however, the hairs on 
the hindfeet are stiffened and form comb like bristles that 
are the origin of the generic (and familial) names Cteno-
mys and Ctenomyidae (Greek root ktenos = comb; Blain-
ville 1826).

The body is stout and cylindrical, the tail is short, and 
the limbs and neck are both short and very stout. All dig-
its on both forefeet and hindfeet have very strong claws. 
The ears are very small, and the eyes are small but not as 
reduced as in other subterranean mammals. The incisors 
usually have bright orange enamel (except for C. leucodon, 
as per the name, where is it white or pale yellow). The mo-
lars are kidney- shaped, and the last one is reduced in size.

Data on reproduction are available only for a few spe-
cies. Females typically produce one litter per year but 
some species can produce two (i.e., C. talarum; Malizia 
and Busch 1991). Species may reproduce in the dry (C. 
opimus in Peru) or the wet season (C. torquatus in Uru-
guay; Nowak 1999). Average gestation is 120 days, and 
litter size varies between one and three young in C. opimus 
to one to seven in C. talarum. Bidau and Medina (2013) 

and with the ectotympanic recess forming a horizontal 
fl at surface; a well- developed postcondyloid pro cess, with 
a strong lateral apophysis on its ventral margin, and a 
crescent- shaped occlusal design of dpm4– m2 with a weak 
labial fold and a wider lingual concavity, with the posterior 
lobe of each molar more lingually oriented (Verzi 2008; 
Verzi et al. 2010).

Genus Ctenomys Blainville, 1826

The genus Ctenomys is the most speciose of any South 
American rodent with 63 species recognized herein ( J. R. 
Contreras et al. 2000; Azurduy 2005a). However, as noted 
by Woods and Kilpatrick (2005), some 85 names have 
been applied to this genus, and many taxa remain to be 
adequately delimited geo graph i cally or systematically. It is 
thus clear that the number of species will increase with the 
combination of much needed additional fi eld collections 
and revisionary work. In fact, within the past 20 years 
alone, eight new Recent species have been described (sum-
mary in Reeder et al. 2007; T. R. O. Freitas et al. 2012) 
along with several known only from the fossil record (Verzi 
et al. 2004; Azurduy 2005a; S. O. Lucero et al. 2008; see 
also Mones 1986). Additional species await description 
(Montes et al. 2001; Parada et al. 2011).

The earliest naturalists who explored southern South 
America made the initial observations and collections of 
Ctenomys. Rusconi (1931b) stated that Alcide d’Orbigny 
was the fi rst one to collect a Ctenomys fossil, which 
formed the basis of C. bonariensis (= C. bonaerenses). 
Charles Darwin (1839, 1845) made observations on living 
tuco- tucos and also collected fossil mandibular fragments 
at Monte Hermoso in Buenos Aires province, Argentina, 
that Sir Richard Owen used to describe Ctenomys priscus, 
later transferred to the genus Actenomys (Villarroel 1975).

Living Ctenomys have been divided into three subgen-
era, based on morphological criteria: Chacomys, to include 
the single species C. conoveri (Osgood 1946); Haptomys to 
include C. leucodon (Thomas 1916g); and the nominotypi-
cal Ctenomys for all other species (Rusconi 1928). How-
ever, molecular evidence fails to support the validity of 
these subgenera, as both C. conoveri and C. leucodon are 
either deeply nested with the complex of species compris-
ing the nominotypical subgenus (Cook and Yates 1994) or 
form part of a large basal polytomy (E. P. Lessa and Cook 
1998; A. H. Castillo et al. 2005; Parada et al. 2011).

The genus is distributed from the Peruvian highlands, at 
approximately 15° south latitude, to Tierra del Fuego, with 
representative species in Bolivia, Chile, Argentina, Para-
guay, Uruguay, and southwestern Brazil. The majority of 
species occur in Argentina where they are found in all prov-
inces except Misiones (Bidau 2006), and where they occupy 
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Cook 1998; J. R. Contreras and Bidau 1999; D’Elía et al. 
1999; Mascheretti et al. 2000; Montes et al. 2001; Slamo-
vits et al. 2001; Giménez et al. 2002; A. H. Castillo et al. 
2005; Parada et al. 2011). Interestingly, the substitution 
rate in the mtDNA cytochrome-b gene, which is the most 
common gene examined today, is elevated in comparison 
to above- ground octodontid relatives (C. C. Da Silva et al. 
2009). Although results of these studies tend to be concor-
dant, especially when considered jointly with morphologi-
cal, chromosomal, parasitological, and biogeographic data 
( J. R. Contreras and Bidau 1999), species boundaries and 
phyloge ne tic relationships within the genus remain complex 
and incompletely understood. In this account, I recognize 
64 species, 56 of which are monotypic and eight polytypic 
(with a combined 24 subspecies, including the nominotypi-
cal races of each). Two of these species (C. “yolandae” and 
C. “mariafarelli”) have yet to be properly described, but an 
account is provided for both because these names have been 
employed in the literature as though they  were valid (e.g., 
Mascheretti et al. 2000; Woods and Kilpatrick 2005). Mul-
tiple other taxa defi ned by chromosomal or molecular se-
quences, each probably valid species, await formal descrip-
tion (see, for example, Parada et al. 2011). I include data on 
diploid number (2n), autosomal fundamental number (FN), 
presence of chromosomal polymorphism, and sperm mor-
phology ( J. R. Contreras 1996; Bidau 2006) in each species 
account for which such data are available.

synonyms:
Orycteromys Blainville, 1826:63; used in the French form 

“Oryctéromes” for Ctenomys Blainville (see Palmer 
1897b).

Ctenomys Blainville, 1826:64; type species Ctenomys brasil-
iensis Blainville, by monotypy.

Ratton Brants, 1827:187; part; inclusion of Ratton tu-
cotuco Brants (1827:187), based on Azara’s (1802:69) 
“el tucotuco”; suppressed for the purpose of Principle 
of Priority (but not Homonomy) by the International 
Commission (ICZN 1982:Opinion 1232).

Spalax: J. B. Fischer, 1829:300; part (listing of brasiliensis); 
not Spalax Gueldenstaedt, 1770.

Georychus: Lichtenstein, 1830:plate 31; part; not Geory-
chus Illiger, 1811.

Haptomys Thomas, 1916g:305; as a subgenus of Ctenomys; 
type species Ctenomys leucodon Water house, by origi-
nal designation.

Chacomys Osgood, 1946:47; as a subgenus of Ctenomys; 
type species Ctenomys conoveri Osgood, by original 
designation.

Stenomys Avila- Pires, 1968:162; incorrect subsequent spell-
ing of Ctenomys Blainville.
Both Cook et al. (1990:4– 5) and S. Anderson (1997:58– 

59) provided illustrated keys to Bolivian species known 

 investigated testis size allometry and its relationship to 
sperm competition.

Males (and to a lesser degree, females) vocalize under-
ground to mark territory, maintain social groups, or ex-
press fear. Burrow systems vary between species and type of 
soil but usually consist of a main tunnel up to 30 cm under-
ground and of varying diameter, with several lateral ones 
with either blind ends or connecting to food sources on the 
surface, and a nest chamber. External openings are usually 
plugged when the burrow is occupied. Apparently, only C. 
sociabilis maintains burrows that are permanently open. In-
ternal microclimatic conditions (temperature and humidity) 
are remarkably constant (20– 22º C) in C. torquatus and C. 
talarum (A. I. Medina et al. 2007). Digging is typically a 
daylight activity. To dig, the substrate is loosened with the 
forefeet and removed with the hindfeet while incisors are 
used for cutting through roots (Weir 1974a). Tuco- tucos 
are completely herbivorous, eating roots and aerial parts of 
available plants, especially grasses (Barlow 1969).

Vieytes et al. (2007; see also Justo et al. 1995) investi-
gated the ultrastructure of the incisor enamel and delineated 
morphofunctional traits among octodontoid genera with 
disparate digging adaptations. Those taxa that use their 
teeth in digging have a higher inclination of the Hunter- 
Schreger bands, higher relative thickness of the external 
index, and a higher enamel zone, traits which uniquely or 
in combination provide for enamel reinforcement to with-
stand the higher tension forces encountered while digging 
in hard soils. Vassallo and Mora (2007) examined scaling 
and growth trajectories in craniomandibular traits relevant 
to tooth digging, including the development of the man-
dibular angle and masseteric crest and the robustness of 
the incisors, and documented signifi cant shape differences 
between ctenomyid and octodontid genera. And Steiner- 
Souza et al. (2010) documented shape diversity in the hu-
merus with respect to digging adaptations. Within Cteno-
mys, these traits scale allometrically, such that large and 
small species do not differ in their respective ontoge ne tic 
trajectories. As a consequence, morphological diversifi ca-
tion within this genus follows simple allometric scaling 
laws but changes in development resulting in departures 
from ontoge ne tic scaling underlie differentiation among 
genera within the superfamily. Similarly, Mora et al. (2003) 
examined cranial morphological attributes of tooth dig-
ging within Ctenomys and noted that incisor procumbency 
(a generalized character of tooth- digging) scales with ros-
tral length but not overall size, but that incisor width and 
thickness do exhibit positive allometry such that larger 
species have proportionally more powerful incisors to re-
sist greater bending forces.

The phyloge ne tic relationships within Ctenomys using 
molecular markers have only recently begun (E. P. Lessa and 
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development, linking species that share biogeographic as 
well as biological characteristics. Unfortunately, however, 
these studies include only 40 of the 64 species recognized 
in the accounts that follow. Thus, the degree to which a 
relationship between clade membership and both distribu-
tional as well as other characters will remain robust must 
await the future inclusion of all known species into an en-
larged analysis.

Note added in proof: After this book went into produc-
tion, S. L. Gardner et al. (2014) characterized each of the 
12 Bolivian species they recognized, describing four as new 
(C. andersoni, C. erikacuellarae, C. lessai, and C. yatesi).

Ctenomys argentinus J. R. Contreras and Berry, 1982
Argentine Tuco- tuco

synonym:
Ctenomys argentinus J. R. Contreras and Berry, 1982b:166; 

type locality “Establecimiento Invernizzi, Campo Aráos, 
legua 2, 27 km norte de General San Martín, Departa-
mento Libertador General San Martín, Provincia del 
Chaco, a 26°36′ de latitud sur y 59°15′ de longitud oeste,” 
Argentina.
description:  Medium sized (mean total length 

257.5 mm in females and 260.5 mm in males; mean tail 
length 78.0 mm in females and 84.3 mm in males). Color 
very characteristic, as all specimens exhibit black dorsal 
band that starts on muzzle, passes between eyes to be-
come enlarged on crown, and then narrower again to 
extend along dorsal surface onto tail; remainder dorsal 
region brown, becoming paler toward fl anks where hair 
becomes yellowish brown and then pale grayish- brown 
ventrally. Light- colored collar between ears and throat 
another conspicuous character ( J. R. Contreras and Berry 
1982b). Skull robust with strong crests in adult specimens 
and notably allometric in growth, resulting in “exagger-
ated” rostrum described by Thomas (1921a) for C. bo-
liviensis. Tympanic bullae small and not very infl ated; 
zygomatic arches strong with emergence of anterior 
apophysis of jugal, with greatest transverse width at junc-
tion of third and four sections; visible end of vomer well 
developed; interpremaxillary foramen, conspicuously 
separate in many species (Reig et al. 1966), not separable 
from incisive foramina; dorsal surface of nasals anteriorly 
fl attened, much more than in C. validus; orbit relatively 
small but with postorbital apophysis of frontal and para-
orbital apophysis of jugal, well developed; frontosqua-
mosal suture coincides with internal margin of temporal 
crest; frontals become narrow behind postorbital apophy-
ses; in old individuals, temporal crests increasingly closer 
to midline and may even make contact. Upper molari-
form teeth moderate to large. Upper incisors moderately 
proodont with anterior surface at about 105° relative to 

to them at that time, but, as documented in the accounts 
herein, I do not follow all of their taxonomic conclusions. 
Unfortunately, the production of a key for all 64 species 
herein covered is impossible at present. Species boundar-
ies are both poorly defi ned morphologically and delimited 
geo graph i cally for too many taxa, 11 of which are known 
only from their type localities. The few specimens available 
preclude an adequate assessment of morphological varia-
tion and thus delineation of geographic trends for all but 
very few species. Moreover, while each species is described 
based on the available literature in the accounts  here, these 
descriptions are uneven, incomplete, and all too often su-
perfi cial in their coverage of the morphological characters 
provided. A thorough review of virtually every species, 
necessarily accompanied by widespread additional collect-
ing, is critical to advance the current state of species- level 
systematics in the genus.

Recently, Parada et al. (2011) recognized eight polytypic 
species groups of Ctenomys plus seven additional apparently 
monophyletic species lineages using mtDNA sequences. 
These groups are almost coincident with those proposed by 
J. R. Contreras and Bidau (1999) on the basis of morpho-
logical, biogeographic, chromosomal, and incipient molec-
ular data. The polytypic groups include (from Parada et al. 
2011, followed by that by J. R. Contreras and Bidau 1999): 
(1) “boliviensis” or Boliviano- Matogrossense, including C. 
boliviensis, C. goodfellowi, C. nattereri, C. robo, and C. 
steinbachi; (2) “frater” or Bolivian- Paraguayan, including 
C. conoveri, C. frater, C. lewisi, and an undescribed species 
from Llathu, Cochabamba, Bolivia; (3) “magellanicus” or 
Patagonian (in part), including C. colburni, C. coyhaiquen-
sis, C. fodax, C. haigi, C. magellanicus, and C. sericeus; 
(4) “mendocinus” or C. mendocinus complex plus East-
ern Lineage, including C. australis, C. fl amarioni, C. men-
docinus, C. porteousi, and C. rionegrensis; (5) “opimus” 
or Chacoan, including C. fulvus, C. opimus, C. saltarius, 
and C. scagliai; (6) “talarum” or Ancestral, including C. 
pundti and C. talarum; (7) “torquatus” or Corrientes and 
Eastern, including C. lami, C. minutus, C. pearsoni, C. per-
rensi, C. roigi, and C. torquatus; and (8) “tucumanus” or 
Chacoan, including C. argentinus, C. latro, C. occultus, 
and C. tucumanus. Single species lineages, those that lacked 
supported relationships to any other taxa, included C. mau-
linus, C. leucodon, C. tuconax, and C. sociabilis. J. R. Con-
treras and Bidau (1999) either regarded these unique, single 
species lineages as of uncertain position (C. leucodon and 
C. tuconax) or did not include them in their study (C. so-
ciabilis). T. R. O. Freitas et al. (2012) placed their newly de-
scribed species C. ibicuiensis within the “torquatus” clade, 
also based on mtDNA sequences.

The phyloge ne tic hypothesis posited by Parada et al. 
(2011) and T. R. O. Freitas et al. (2012) is a remarkable 
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(Massoia 1970, 1977). Ctenomys argentinus is closely al-
lied to the species of the “Chacoan lineage” of J. R. Con-
treras and Bidau (1999) such as C. occultus, C. tucumanus, 
C. latro, and C. pilarensis of Paraguay. The karyotype is 2n 
= 44 with the FN = 50, 51, or 52, due to pericentric inver-
sion polymorphism (Ortells et al. 1990; Ortells 1995; Bi-
dau et al. 2005). Morphology of the sperm is simple sym-
metric (Bidau et al. 2005).

Ctenomys australis Rusconi, 1934
Dune Tuco- tuco

synonyms:
Ctenomys porteousi australis Rusconi, 1934b:108; type lo-

cality “Necochea (F.C.S.), Provincia de Buenos Aires,” 
Partido de Necochea, Buenos Aires, Argentina, 38°33′S, 
58°45′W, 10 m.

Ctenomys australis: J. R. Contreras and Reig, 1965:165; 
fi rst use of current name combination.
description:  Medium- sized to moderately large 

species with total length approximately 300 mm, mean 
range in head and body length 212– 215 mm, tail length 
96– 103 mm, hind foot length 41– 43 mm, and mass 349– 
366 g ( J. R. Contreras and Reig 1965:175, 180). Skull lon-
ger and broader than that of C. brasiliensis but zygomatic 
and interorbital widths smaller; rostrum robust, especially 
transversally, and mandible very robust with very narrow 
incisors.

distribution:  Ctenomys australis is distributed 
along the Atlantic coast of southern Buenos Aires prov-
ince, Argentina, within the Pampa ecoregion. J. R. Contre-
ras and Reig (1965:171) provided a detailed map of locali-
ties showing the juxtaposition of the range of this species 
with those of the adjacent C. talarum and C. porteousi.

selected localit ies  (Map 422): ARGENTINA: 
Buenos Aires, Claromecó (Slamovitz et al. 2001), Cristiano 
Muerto ( J. R. Contreras 1972), Monte Hermosa (A. I. 
Medina et al. 2007), Necochea (type locality of Ctenomys 
porteousi australis Rusconi), Punta Alta ( J. R. Contreras 
and Reig 1965), Río Quequén Salado ( J. R. Contreras and 
Reig 1965).

subspecies :  Ctenomys australis is monotypic.
natural history:  Ctenomys australis is an exclu-

sive inhabitant of the fi rst line of vegetated dunes immedi-
ately behind the beach. In some parts of its range, this species 
is parapatric or sympatric with Ctenomys talarum recessus, 
which occupies the second line of dunes (see that account, 
and Comparatore et al. 1992). This is one of the more thor-
oughly studied species with regard to behavior, life history, 
and ecol ogy of natural populations (Zenuto and Busch 
1995; C. Busch et al. 2000). Mora, Kittlein et al. (2013) 
documented craniodental variation within and among pop-
ulations, attributing interpopulation differences to demo-

horizontal plane. Baculum laminar and well ossifi ed with 
enlarged proximal end and convex dorsal surface; length 
about 7 mm.

distribution:  This species is known only from 
northern Argentina (Chaco, Formosa, Santiago del Estero, 
and possibly Santa Fe provinces; J. R. Contreras and Berry 
1982b, 1985; Bidau et al. 2005; Bidau 2006).

selected localit ies  (Map 421; from J. R. Con-
treras and Berry 1982b, except as noted): ARGENTINA: 
Chaco, Campo Aráos (type locality of Ctenomys argenti-
nus J. R. Contreras and Berry), Campo Bermejo, Colonia 
Benítez, General Pinedo, Las Breñas Pinedo, Pampa Chica, 
Presidencia Roca, Tres Isletas Pinedo; Formosa, Pozo del 
Tigre (Massoia 1970), San Martín Número Uno; Santa Fe, 
Tostado; Santiago del Estero, Bandera.

subspecies :  Ctenomys argentinus is monotypic.
natural history:  Ctenomys argentinus is widely 

but sparsely distributed within its range, probably because 
it inhabits sandy soil patches separated by ample exten-
sions of noncolonizable lands subjected to periodic fl oods 
that cause temporal cycles of contraction and expansion 
of tuco- tuco populations. Populations extend across the 
Chaco Húmedo and Chaco Seco ecoregions (Burkart et al. 
1999).

remarks :  Previous to its formal description by J. R. 
Contreras and Berry (1982b) specimens of Formosa prov-
ince had been assigned to C. boliviensis and C. conoveri 

Map 421    Selected localities for Ctenomys argentinus (●). Contour line = 
2,000 m.
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(1903c), which now equals General Acha, Departamento 
Utracán, La Pampa, Argentina, 216 m.
description:  Relatively small species (external di-

mensions of holotype head and body length, 158 mm, tail 
length, 77 mm, hindfoot length (with claw), 35 mm). Dor-
sal color uniformly brown; venter pale buff, with darker 
markings on upper surface or white patches below; top of 
muzzle slightly darker than rest of body. Skull with same 
general shape as that of C. mendocinus, comparatively 
narrow and slender, not fl attened and squared; nasals short 
and narrow; interorbital region ridged, with rudimentary 
postorbital pro cesses; parietal ridges more marked than in 
similar species; zygomatic arches slope backward gradu-
ally to broadest point instead of being evenly rounded 
or square shouldered; mesopterygoid fossa penetrates to 
posterior edge of m2 instead of center of this tooth, as is 
more common in other species; bullae more swollen than 
those of C. mendocinus. Cheek teeth comparatively small, 
broad, and rounded in section, almost completely circum-
scribed by enamel and with only very small gap, at best, at 
their enteroexternal and posterointernal corners.

distribution:  Ctenomys azarae inhabits central 
Argentinean provinces of La Pampa, Mendoza, and San 
Luis, within the Espinal, Monte de Llanuras, Mesetas, and 
Pampa ecoregions.

selected localit ies  (Map 423; from J. R. Con-
treras and Reig 1965, except as noted): ARGENTINA: La 
Pampa, Algarrobo del Aguila, Colonia 25 de Mayo, Gen-
eral Acha (type locality of Ctenomys azarae Thomas), 5 km 
S of Santa Rosa, Naicó, Utracán, Victorica; Mendoza, 
General Alvear (Braggio et al. 1999); San Luis, Arizona.

subspecies :  Ctenomys azarae is monotypic.
natural history:  This species of tuco- tuco con-

structs burrows in sandy soils, in zones of low and open 
forest, and also on hills with psammophylic vegetation. 
Kin and Justo (1995) provided data on diet in natural and 
laboratory settings.

remarks :  Thomas (1903a:229) erroneously gave the 
type locality as “Sapucai, Paraguay” in his original descrip-
tion of this species, but corrected his mistake in a second 
publication that same year (Thomas 1903c:243) to “Prov-
ince of Buenos Ayres, on the central pampas, lat. 37°45′S, 
long. 65°W, 780 kilometers south- west of the Capital, a 
region from which no examples of Ctenomys have been 
recorded.” This region is now recognized as General Acha 
in La Pampa Province. Ctenomys azarae is related to the 
“mendocinus-porteousi-australis” assemblage, and both 
Cabrera (1961) and J. R. Contreras and Reig (1965) re-
garded azarae as a subspecies of C. mendocinus. The 
karyotype is very similar to that of C. mendocinus (2n 
= 46, 47, 48), with the two species share the same chro-
mosomal polymorphisms (Massarini, Barros, Ortells, and 

graphic characteristics delineated by phylogeographic analy-
ses (see Mora et al. 2010) and local adaptation.

remarks :  Although it was initially described as a sub-
species of C. porteousi, J. R. Contreras and Reig (1965) 
and Roig and Reig (1969) established the specifi c status of 
this taxon. The species is closely related to the Argentinean 
species of the “mendocinus” group, including C. azarae, C. 
mendocinus, and C. porteousi (Mascheretti et al. 2000), as 
well as to C. fl amarioni, the most divergent “mendocinus” 
species from southern Brazil (Massarini, Barros, Ortells, 
and Reig 1991; D’Elía et al. 1999; J. R. Contreras et al. 
2000; Parada et al. 2011). The karyotype is 2n = 48, FN = 
80 (Massarini, Barros, Ortells, and Reig 1991), similar to 
that of other “mendocinus” group species, but especially 
to C. fl amarioni (see Massarini and Freitas 2005). Sperm 
morphology is simple asymmetric (Vitullo et al. 1988). 
Mora et al. (2006) examined phylogeographic structure 
using mtDNA sequences and Apfelbaum et al. (1991) com-
pared levels of electromorphic variation within and be-
tween C. australis and C. porteousi.

Ctenomys azarae Thomas, 1903
Azara’s Tuco- tuco

synonym:
Ctenomys azarae Thomas, 1903a:228; type locality “Sa-

pucay, Paraguay”; corrected to “Province of Buenos 
Ayres, on the central pampas, lat. 37°45′, long. 65°W, 
780 kilometers south- west of the Capital” by Thomas 

Map 422    Selected localities for Ctenomys australis (●). Contour line = 2,000 m.
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selected localit ies  (Map 424; from A. I. Me-
dina et al. 2007, except as noted): ARGENTINA: Córdoba, 
Cruz del Eje (type locality of Ctenomys bergi Thomas, 
1902), Guanaco Muerto, Las Toscas, Salinas Grandes.

subspecies :  Ctenomys bergi is monotypic.
natural history:  This is a poorly known species 

sparsely distributed in low- density populations.
remarks :  Although Cabrera (1961:552) considered 

Ctenomys bergi a subspecies of C. mendocinus, the species 
is well differentiated from the latter by the possession of a 
unique karyotype (2n = 50, FN = 90; Giménez et al. 1999) 
and through mtDNA phyloge ne tic analyses (Mascheretti 
et al. 2000). The sperm has the simple asymmetric mor-
phology (Giménez et al. 1999).

Ctenomys bicolor Miranda- Ribeiro, 1914
Bicolored Tuco- tuco

synonyms:
Ctenomys bicolor Miranda- Ribeiro, 1914:41, plates 20 and 

23, Figs. 2– 2a′, 4, and 6; type locality “Mato Grosso” 
(Avila- Pires 1968:182); restricted by Bidau and Avila- 
Pires (2009) to Rôndonia (Brazil) between 11°50′10′′S 
and 12°00′00′′S, and 60°51′′35′′W and 61°19′29′′W.

Ctenomys minutus bicolor: Cabrera, 1961:553; name com-
bination.
description:  The holotype and only known speci-

men (sex unknown) large; head and body length 230 mm, 
tail length 95 mm. Skull relatively short (length 46 mm) but 
wide (zygomatic breadth 31 mm). Miranda- Ribeiro (1914) 

Reig 1991; Massarini et al.1998; Braggio et al. 1999). The 
sperm is of the simple asymmetric type (M. H. Gallardo 
1979; Vitullo et al. 1988). De Santis et al. (2001) described 
enamel microstructure.

Ctenomys bergi Thomas, 1902
Córdoba Tuco- tuco

synonyms:
Ctenomys bergi Thomas, 1902d:241; type locality “Cruz del 

Eje,” Departamento Cruz del Eje, Córdoba, Argentina, 
30°44′S, 64°48′W, 449 m.

Ctenomys mendocinus bergi: Cabrera, 1961:551; name com-
bination.
description:  Small to medium- sized species; exter-

nal dimensions of holotype, a male, head and body length 
190 mm, tail length 74 mm; head and body ranges (from A. 
I. Medina et al. 2007) in males 157– 163 mm and females 
132– 144 mm. General color above uniform sandy fawn 
while sides and ventral surfaces pale fawn; center of face 
from muzzle to between ears dark brown and conspicu-
ously different from rest of body. Skull small, narrow, and 
not fl attened in lateral profi le but rather slightly and evenly 
convex; nasals parallel- sided or evenly narrowing posteri-
orly; posterior width across auditory meatus broader than 
zygomatic breadth; bullae large and infl ated; mesoptery-
goid fossa extends to level of M2.

distribution:  This species is restricted to the Chaco 
Seco ecoregion of Córdoba province, Argentina, extending 
northwest from the type locality along the course of the 
Río Cruz del Eje. Populations at Salinas Grandes reach al-
most 1,000 m. Contrary to Cabrera (1961), there are no 
confi rmed rec ords of this species from La Rioja Province.

Map 423    Selected localities for Ctenomys azarae (●). Contour line = 2,000 m.

Map 424    Selected localities for Ctenomys bergi (●). Contour line = 2,000 m.
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gave the same information. However, Bidau and Avila- 
Pires (2009), based on the memoirs of Col o nel Cândido 
Rondon who led the expedition during which the single 
specimen was collected (Viveiros 1958), restricted the type 
locality to a 1,000 km2 area of Rôndonia state between 
Primavera de Rondônia and the Rio Barão de Melgaçõ 
(possibly on the banks of Rio Pimenta Bueno) between the 
coordinates 11°50′10′′S and 12°00′00′′S, and 60°51′35′′W 
and 61°19′29′′W.

Cabrera (1961) listed C. bicolor as a valid subspecies of 
C. minutus, without justifi cation.

Ctenomys boliviensis Water house, 1848
Bolivian Tuco- tuco

synonyms:
Ctenomys boliviensis Water house, 1848:278; type locality 

“Plains of Santa Cruz de la Sierra”; Thomas (1921a:136) 
selected as lectotype (BM 46.7.28.57, an adult male) the 
cotype of which the skull was fi gured by Water house, 
and refi ned the type locality to “Santa Cruz de la Si-
erra,” Santa Cruz, Bolivia, 480 m, 17°48′S 63°10′W.

Ctenomys boliviensis boliviensis: Cabrera, 1961:546; name 
combination.
description:  Large species, with total length of 

males reaching 356 mm, tail length 80 mm, and mass up 
to 650 g; females smaller, total length 316 mm, tail length 
95 mm, and mass 420 g (S. Anderson et al. 1987; S. Ander-
son 1997). Fur soft, very glossy, and rather short; general 
hue bright, rufous brown; upper surface of head and muz-
zle blackish brown, with same color continuing as broad 
but poorly defi ned band along back of neck to fore part 
of back; under parts bright rusty yellow color, with excep-
tion of space between hind legs, and large patch covering 
fore part of abdomen, where hairs are entirely white; tail 
dark brown above, pale brown beneath; fur tinged gray 
next skin on under parts, but dark slate gray at base on up-
per parts; sides of body rufous brown; back darker shade 
of same color, becoming gradually deeper toward head, 
where dark color contracted into band which runs along 
neck, and joins black- brown color of upper surface of head; 
broad mark of somewhat paler hue descends from behind 
ears to sides of body. Vibrissae dirty white. Feet sparsely 
clothed with pale brown hairs, with whitish hairs on sides. 
Tail clothed with dirty white color, very short hairs, except 
at base where they may be 10 mm in length. Upper inci-
sors notably very broad, proportionally more so than in C. 
brasiliensis. Skull remarkable for its narrowed middle part 
of rostrum; nasal bones broader at their extremities than 
in C. brasiliensis; auditory bullae narrow with portion that 
extends ontooccipital plane considerably less extended in 
vertical direction; ridge traversing outer surface of malar 
bone very well developed. Cheek teeth broader relative to 

compared his single specimen to C. minutus and recorded a 
number of cranial differences, including zygomatic breadth 
and curvature, which are larger and more pronounced, re-
spectively; presence of postocular pro cess of frontals in C. 
bicolor but not in C. minutus; and general shape of cra-
nium different. Dorsal color blackish gray fl anks similar 
but hairs with ochraceous tips, limbs whitish- ochraceous, 
and tail whitish (Miranda- Ribeiro 1914; Avila- Pires 1968).

distribution:  This species is known only from its 
rather ambiguous type locality.

selected localit ies  (Map 425): BRAZIL: 
Rondônia, no more precise locality is known (see above; 
type locality of Ctenomys bicolor Miranda- Ribeiro).

subspecies :  Ctenomys bicolor is monotypic.
natural history:  No ecological or other biologi-

cal data are known for Ctenomys bicolor.
remarks :  The only known specimen of C. bicolor 

was collected on October 9, 1912, by the Comissão Ron-
don although this information was not cited in the origi-
nal description (Miranda- Ribeiro 1914). The specimen is 
deposited in the collection of the Museu Nacional (Rio de 
Janeiro) as MNRJ 2052 (Langguth et al. 1997), errone-
ously cited as MNRJ 2025 by João Moojen (in Miranda- 
Ribeiro 1955). The only information about the locality is 
“Matto Grosso,” which at the time of collection comprised 
vast territories in the present- day state of Rondônia, Bra-
zil. Avila- Pires (1968: 182), who redescribed the holotype, 

Map 425    Approximate position of the single known locality for Ctenomys 
bicolor (●) (see Remarks). Contour line = 2,000 m.
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Ctenomys bonettoi J. R. Contreras and Berry, 1982
Bonetto’s Tuco- tuco

synonym:
Ctenomys bonettoi J. R. Contreras and Berry, 1982a: 123; 

type locality “7.5 kilómetros al sudeste de Capitán Solari, 
Departamento Sargento Cabral, Provincia del Chaco, a 
26°48′ de latitud sur y a 59°33′ de longitude oeste,” = 
Colonia Elisa, Argentina.
description:  Moderate- sized tuco- tuco, with males 

reaching 183 mm in head and body length, 77 mm in tail 
length, 37 mm in hindfoot length, and 220 g in mass; 
equivalent female dimensions 171 mm, 61 mm, 33 mm, and 
185 g, respectively. Dorsal color uniformly brown marbled 
with dark hairs with median black band, more noticeable 
on head and in specimens with worn pelage; fl anks yel-
lowish brown, becoming yellowish on venter; hands and 
hindfeet covered dorsally with silvery gray hairs; palmar 
and plantar surfaces pink in life; tail yellowish with slightly 
more darkened dorsal stripe. Skull moderately robust, but 
with gracile rostrum; broadest part of zygomatic arch at 
level of posterior part of orbital fossa; bullae large and 
easily visible from above; anterior notch of mesopterygoid 
fossa V-shaped and penetrates palate to level of middle of 
M2; orbit relatively well developed, with postorbital pro-
cess of frontal blunt and poorly defi ned. Upper incisors 
nearly opisthodont, with anterior face at about a 98° angle 
relative to horizontal plane.

length, with length of fi rst molar shorter than in C. brasil-
iensis. About 20% of adult specimens show an open fron-
toparietal fenestrae (S. L. Gardner and Anderson 2001).

distribution:  Ctenomys boliviensis is distributed 
in south- central Santa Cruz, Bolivia. Massoia’s (1970) re-
port of C. boliviensis for Argentina is in error; these speci-
mens are C. argentinus ( J. R. Contreras, pers. comm.).

selected localit ies  (Map 426; from S. Ander-
son 1997, except as noted): BOLIVIA: Santa Cruz, 2 km SE 
of Cotoca, Escatia Cachuela Esperanza, 3.5 km W of Es-
tación Pailón, 4 km SW of La Bélgica, 5 km S of Mineros, 
Palmar de Osorio, 1 km SE of Puerto Pacay, San Miguel 
Rincón, Santa Cruz de la Sierra (type locality of Cteno-
mys boliviensis Water house), ca. 55 km SE of Santa Cruz 
at Brecha.

subspecies :  Cabrera (1961) recognized two subspe-
cies, C. b. boliviensis and C. b. goodfellowi. The latter 
was originally described as a full species (Thomas 1921d) 
based on his comparisons with C. boliviensis that estab-
lished many clear differences. S. Anderson et al. (1987) 
maintained the subspecifi c status of C. goodfellowi, but 
also cited a number of characters to suggest its specifi c 
condition, a position later taken formally by Cook and 
Yates (1994) and S. Anderson (1997). Anderson et al. 
(1987) also considered Ctenomys nattereri (from Mato 
Grosso, Brasil) to be a subspecies of C. boliviensis, al-
though knowledge of this taxon is extremely limited. 
Thus, in this account, I treat C. boliviensis as monotypic 
and regard both C. goodfellowi and C. nattereri as full 
species.

natural history:  Ctenomys boliviensis inhabits 
friable soils in areas not frequently fl ooded where food 
consists mainly of underground tubers and roots (S. An-
derson 1997). As is characteristic of other species of tuco- 
tucos that have been studied in the fi eld, this one eats pri-
marily underground tubers and roots. Mean litter size is 
1.7 (range: 1– 5; N = 55; S. Anderson 1997). S. L. Gardner 
and Duszynski (1990) described eimerian parasites.

remarks :  Ctenomys boliviensis belongs to the 
Chacoan lineage of Ctenomys ( J. R. Contreras and Bidau 
1999) along with C. argentinus, C. conoveri, C. latro, C. 
goodfellowi, C. steinbachi, C. pilarensis, and possibly C. 
nattereri ( J. R. Contreras and Berry 1982a; S. Anderson 
et al. 1987). This species exhibits substantial karyotypic 
diversity over its limited geographic range, with 2n ranging 
from 36 to 46 (S. Anderson et al. 1987; Cook et al. 1990). 
Vitullo and Cook (1991) described sperm morphology 
with a symmetric head; Biknevicius (1993) provided data 
on functional anatomy; Ruedas et al. (1993) gave data on 
genome size estimates; and Cook and Yates (1994) evalu-
ated species boundaries and relationships based on electro-
morphic characters.

Map 426    Selected localities for Ctenomys boliviensis (●). Contour line = 
2,000 m.
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Las Minas,” Minas Gerais, Brazil; redefi ned herein as 
Minas, Lavalleja, Uruguay (see Remarks).

Spalax Brasiliensis: J. B. Fischer, 1829:304; name combi-
nation.
description:  Blainville’s original description and 

mea sure ments indicate relatively large body size. No other 
information on external characters, including color or cra-
niodental attributes, have been published. Fernandes et al. 
(2012) compared skull of Blainville’s holotype with repre-
sentatives of C. pearsoni and C. torquatus using geometric 
morphometrics but did not provide actual linear dimen-
sions for any craniodental attribute.

distribution:  The range of C. brasiliensis is uncer-
tain; see Remarks.

selected localit ies  (Map 428): URUGUAY: 
Lavalleja, Minas (type locality of Ctenomys Brasiliensis 
Blainville).

subspecies :  Ctenomys brasiliensis is monotypic.
natural history:  No data are available.
remarks :  The name C. brasiliensis cannot be applied 

with certainty to any geographic group of tuco- tucos be-
cause Blainville’s citation of Minas Gerais as the type local-
ity is likely in error. Despite the frequent listing of this spe-
cies as part of the fauna of Minas Gerais (e.g., J. A. Oliveira 
and Bonvicino 2006), there are no known specimens of any 
tuco- tuco collected from this part of Brazil, nor are subfos-
sil specimens of the genus known from the famous Lagoa 
Santa caves studied by the Danish naturalist Peter Wilhelm 
Lund and others. It is possible that Blainville’s type locality 
actually corresponds to the locality of Minas in present- day 
Uruguay, which in the early 1800s was part of the Brazilian 
Empire (Reig et al. 1966). In this sense, C. minutus (Reig 
et al. 1966) and C. torquatus (C. O. da C. Vieira 1955) 
have been suggested as synonyms of C. brasiliensis. A sec-
ond possibility is that C. brasiliensis is one of the forms of 
the “pearsoni” complex of Uruguay (including C. dorbig-
nyi and C. pearsoni), the distribution of which includes the 
town of Minas. However, no detailed comparisons have 
been made to support either of these hypotheses.

Recently, Fernandes et al. (2012) compared the skull 
of the holotype of Blainville’s C. brasiliensis (collected by 
M. Florent Prévost and currently in the Museum National 
d’Histore Naturelle, Paris; NMHNP 397) to several other 
species, especially those from Uruguay, with geometric 
morphometric methods. These data and rediscovered in-
formation on the accompanying label written as “St. Paul, 
prov. las Minas” support Minas, in the department of La-
valleja, Uruguay, as the type locality of C. brasiliensis. At 
the time the specimen was collected, the entire region of 
what is now Uruguay was dominated by the Portuguese 
Empire (“Provincia Cispaltina do Reino Unido de Portu-
gal, Brasil e Algarves”), and after Brazilian in de pen dence 

distribution:  Ctenomys bonettoi occurs only from 
a few populations around the type locality in Chaco prov-
ince, Argentina, within the Chaco Húmedo ecoregion. The 
entire distribution of this species is contained within the 
range of C. argentinus.

selected localit ies  (Map 427; from J. R. Con-
treras and Berry 1982a): ARGENTINA: Chaco, Ciervo 
Petiso, Colonia Elisa (type locality of Ctenomys bonettoi 
J. R. Contreras and Berry), Laguna Limpia.

subspecies :  Ctenomys bonettoi is monotypic.
natural history:  This is a poorly known species 

inhabiting sandy patches within periodically fl ooded hu-
mid Chaco areas.

remarks :  The karyotype of C. bonettoi is 2n = 50, 
FN = 70 (Bidau et al. 2005), one that shares many affi nities 
to that of C. “yolandae” (Bidau et al. 2005; see that ac-
count, below), with which it appears closely related based 
on molecular sequences (Mascheretti et al. 2000). Cteno-
mys bonettoi has a simple asymmetric sperm (Bidau et al. 
2005).

Ctenomys brasiliensis Blainville, 1826
Brazilian Tuco- tuco

synonyms:
Ctenomys Brasiliensis Blainville, 1826:64; type locality 

“des parties intérieures du Brésil, de la Province de 

Map 427    Selected localities for Ctenomys bonettoi (●).
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partamento Lago Buenos Aires, Santa Cruz, Argentina, 
46°40′S, 70°30′W, ca. 500 m.
description:  Small tuco- tuco, with mean head and 

body length 161 mm and tail length 71 mm for males, and 
146 mm and 63 mm, respectively, for females ( J. A. Allen 
1903b; Kelt and Gallardo 1994). Dorsal color yellowish 
gray strongly suffused with fulvous as opposed to black; 
color varies among individuals, especially with respect to 
distinctness of dorsal tail stripe that may be absent, pres-
ent only as faint trace, or present with strongly developed 
black stripe.

distribution:  This species is known only from a 
few localities in Santa Cruz and Río Negro provinces of 
Argentina.

selected localit ies  (Map 429): ARGENTINA: 
Río Negro, Estancia Huanuluan (Kelt and Gallardo 1994); 
Santa Cruz, Arroyo Aikén (type locality of Ctenomys col-
burni J. A. Allen), Casa de Piedra, Río Ecker (A. I. Me-
dina et al. 2007), Estancia La Cantera (Kelt and Gallardo 
1994), Río Deseado (Kelt and Gallardo 1994).

subspecies :  Ctenomys colburni is monotypic.
natural history:  No data are available.
remarks :  Ctenomys colburni is morphologically sim-

ilar to the neighboring Chilean species C. coyhaiquensis, 

in 1822, the Uruguayan territory was considered part of 
a new country, Brazil. It was not until after 1825 that the 
province that later became Uruguay gained in de pen dence. 
Today, the area along the southern coast of Uruguay con-
tains only populations of C. pearsoni E. P. Lessa and Lang-
guth (see that account). Although Blainville’s holotype falls 
within the morphospace of a large sample of C. pearsoni 
from southern Uruguay but not that of C. torquatus from 
northern Uruguay, Fernandes et al. (2012) argued that ad-
ditional studies  were required before the taxonomic rela-
tionship of C. brasiliensis— and thus the possible applica-
tion of Blainville’s name— to the C. pearsoni complex of 
tuco- tucos can be established. Available evidence, however, 
supports the hypothesis that C. brasiliensis, the type spe-
cies of Ctenomys, was collected in what is now Uruguay 
and never ranged into southeastern Brazil.

Karyotype and sperm morphology are unknown. Ge-
rard (1862) listed two Bolivian specimens at the British 
Museum without exact localities as C. brasiliensis, but 
these probably belong to C. boliviensis (S. Anderson 1997).

Ctenomys colburni J. A. Allen, 1903
White- bellied Tuco- tuco

synonym:
Ctenomys colburni J. A. Allen, 1903b:188; type locality 

“Arroyo Ayke, in the basalt canyons, 50 miles southeast 
of Lake Buenos Ayres, Patagonia,” = Cañones basálti-
cos, Arroyo Aikén, 50 miles SE Lago Buenos Aires, De-

Map 428    Single known locality for Ctenomys brasiliensis (●).

Map 429    Selected localities for Ctenomys colburni (●).
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selected localit ies  (Map 430): ARGENTINA: 
Catamarca, La Puntilla (type locality of Ctenomys coludo 
Thomas), Portezuelo de Pasto Ventura (FMNH 46137).

subspecies :  Ctenomys coludo is monotypic.
natural history:  No ecological or other biologi-

cal data are available for this species.
remarks :  Ctenomys coludo is apparently related to 

C. fulvus from Chile. Karyotype and type of sperm are 
unknown.

Ctenomys conoveri Osgood, 1946
Chacoan Tuco- tuco

synonym:
Ctenomys (Chacomys) conoveri Osgood, 1946:47; type lo-

cality “Colonia Fernheim, 16 km. west of Filadelfi a, Par-
aguayan Chaco. Approximately Long. 60°10′W., Lat. 
22°15′S.,” Boquerón, Paraguay.
description:  Largest species in genus, with males 

reaching 558 mm in head and body length, 122 mm in tail 
length, 60 mm in hindfoot length, and mass of 1,200 g 
(S. Anderson 1997). Pelage long and rather coarse, color 
nearly uniform cinnamon rufous with light mixture of dusky 
and scattered white hairs above and clear below. Tail heav-
ily haired, rufous above and pale below, with median line 
of white toward tip. Skull massive and angular; jugal pos-
sesses unique cresentic excavation in front of high and 
broad dorsal pro cess. Upper incisors very broad and heavy, 
slightly proodont, and grooved on anterior surface. Some 
adult specimens exhibit open frontoparietal fenestrae (S. L. 
Gardner and Anderson 2001).

distribution:  This species occurs through the 
Chaco Boreal ecoregion of northwestern Paraguay and 
southern Bolivia.

selected localit ies  (Map 431; from S. Ander-
son 1997, except as noted): BOLIVIA: Chuquisaca, 9 km E 
of Carandaytí, 1.5 km NW of Povenir; Santa Cruz, 26 km 
E of Boyuibe; Tarija, 10 km S of Capirenda, Palo Marcado, 
Villa Montes. PARAGUAY: Boquerón, Colonia Fernheim 
(type locality of Ctenomys conoveri Osgood).

subspecies :  Ctenomys conoveri is monotypic.
natural history:  No data are available on ecol ogy, 

food habits, or reproduction. S. L. Gardner and Duszynski 
(1990) described eimerian oocysts in one specimen.

remarks :  Because Osgood (1946:47) believed that C. 
conoveri differed “widely from any previously described 
species,” he placed it as the sole member of his subgenus 
Chacomys. However, electrophoretic analyses do not sup-
port subgeneric rank but rather indicate a sister relation-
ship between C. conoveri and both C. frater and C. lewisi, 
two species of the nominotypical subgenus, among those 
species examined (Cook and Yates 1994). A relationship 
to other species of a Chacoan group such as C. argentinus, 

although the latter appears chromosomally more similar to 
the C. maulinus group (Kelt and Gallardo 1994). J. A. Al-
len (1903b) also pointed to similarity with C. sericeus from 
the Argentine Patagonia. The karyotype is 2n = 34 (M. H. 
Gallardo 1991). Morphology of the sperm is simple asym-
metric (Kelt and Gallardo 1994).

Ctenomys coludo Thomas, 1920
Puntilla Tuco- tuco

synonyms:
Ctenomys coludo Thomas, 1920d:119; type locality “La 

Puntilla, near Tinogasta, Catamarca,” Argentina, 28°04′S, 
67°34′W, 1,000 m.

Ctenomys coludo coludo: Tate, 1935:390; name combi-
nation.

Ctenomys fulvus coludo: Cabrera, 1961:548; name combi-
nation.
description:  Relatively large species with total 

length of 302 mm and tail length of 97 mm in type speci-
men (a male), readily recognizable by uniformly pale color, 
long tail (>45% of head and body length), narrow skull, 
and large bullae; easily differentiated from two geo graph-
i cally nearest species: C. fochi, which is more than 20% 
smaller, and C. knighti, which is much darker, has shorter 
tail, larger teeth, and broader frontal region.

distribution:  Ctenomys coludo is known only 
from the type locality, which is “a few miles out from Tino-
gasta toward Copacabana, at an altitude of about 1000 m 
above sea level” (Thomas 1920d:116).

Map 430    Selected localities for Ctenomys coludo (●). Contour line = 2,000 m.
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description:  Small species of tuco- tuco, head and 
body length between 195– 264 mm, tail length 60– 81 mm, 
hindfoot length 28– 34 mm, and mass 72– 182 g. Pelage 
tawny brown washed with yellow and black. Dorsal pel-
age consists of two kinds of hairs, one long and black, 
scattered throughout, and other tricolored with dark gray 
base, buff median band, and black tips. Middorsal region 
darker, as typical of many other species of tuco- tucos; dor-
sal coloration fades laterally toward ventral region, where 
hairs are bicolored dark gray proximally and pale buff or 
ochraceous buff distally. Feet of adults covered dorsally 
with silvery- white hairs. Tail bicolored, with darker dor-
sal color extending ventrally along terminal one- third of 
tail. Skull with large orange and mildly proodont inci-
sors; sturdy zygomatic arches; large auditory bullae; au-
ditory meatus extending laterally just beyond zygomatic 
arches; nasals slightly fl ared anteriorly; bony capsule of 
incisor root protrudes from side of rostrum; pronounced 
lateral ridge separates dorsal and ventral zygomatic fossae; 
sphenoid bones large and extend posteriorly to occipital 
crest; infraorbital canal large and ovoid, with small dor-
soposterior projection where zygomatic plate meets fron-
tal bone; parietal bones possess small postorbital pro cess, 
complementing similar pro cess on jugal; incisive foramina 
never more than one- half length of diastema; alisphenoid- 
presphenoid bridge straight and runs perpendicular to sag-
ittal plane; postalisphenoid canal oval; and generally single 
lateral foramen present in alisphenoid. Both M3 and m3 
reduced. Combination of traits diagnostic for species.

distribution:  Ctenomys coyhaiquensis is known 
only from two localities in Chile between 330 and 730 m. 
Kelt and Gallardo (1994) suggested that the species might 
extend into Argentina, because both collecting sites are 
within 1 km of the border between the two countries.

selected localit ies  (Map 432): CHILE: Aysén, 
2 km S Chile Chico and 1 km W of Chile Chico Aeródromo 
(type locality of Ctenomys coyhaiquensis Kelt and Gal-
lardo), Fundo Los Flamencos, 4.5 km SE of Coyhaique 
Alto (Kelt and Gallardo 1994).

subspecies :  Ctenomys coyhaiquensis is monotypic.
natural history:  At the type locality (Kelt and 

Gallardo 1994), C. coyhhaiquensis occupied sandy or 
rocky soils that supported a sparse shrub and herbaceous 
community. Principal shrubs included Mullinum spinosum 
(Apiaceae), Colliguaya saliscifolia (Euphorbiaceae), Escal-
lonia rubra (Escalloniaceae), and Berberis buxifolia (Ber-
beridaceae). At the higher Coyhaique Alto site, these tuco- 
tucos inhabited a gravelly soil with bunchgrasses and a few 
shrubs (B. buxifolia and E. rubra; Kelt and Gallardo 1994).

remarks :  M. H. Gallardo et al. (1996) documented 
the loss of ge ne tic (electromorphic protein) variation in 
a population following an eruption of Volcán Hudson in 

C. boliviensis, and C. goodfellowi had been suggested ear-
lier on morphological grounds ( J. R. Contreras and Berry 
1982b). Osgood (1946) compared the skull of C. conoveri 
to that of C. robustus (now = C. fulvus Philippi), another 
large species, in his description. Eisentraut (1933) misiden-
tifi ed specimens of this species from Villa Montes, Palo 
Marcado, and near Samahuate in Bolivia as C. brasiliensis. 
Later, he (Eisentraut 1983) also referred specimens from 
the Chaco region of Bolivia to C. brasiliensis, considered 
by S. Anderson (1997:493) as “perhaps C. conoveri.” 
Krumbiegel (1941a) also misidentifi ed specimens of C. 
conoveri from Villa Montes, Bolivia, as C. leucodon (see S. 
Anderson 1997). Reports of the presence of C. conoveri in 
Argentina (Massoia 1977) are based on misidentifi ed spec-
imens of C. argentinus ( J. R. Contreras and Berry 1982a). 
The karyotype for Bolivian specimens is 2n = 48 (S. Ander-
son et al. 1987:15), and for Paraguayan individuals is 2n = 
50 (Ortells 1995). Sperm morphology is simple asymmetric 
( J. R. Contreras 1996).

Ctenomys coyhaiquensis Kelt and Gallardo, 1994
Coyahique Tuco- tuco

synonym:
Ctenomys coyhaiquensis Kelt and Gallardo, 1994:344; type 

locality “2 km S Chile Chico and 1 km W Chile Chico 
aeródromo, Provincia General Carrera, XI Región de 
Aisén [= Aysén], Chile. 46°33′S, 71°46′W, 330 m.”

Map 431    Selected localities for Ctenomys conoveri (●). Contour line = 
2,000 m.
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and zygomatic breadth proportionately smaller than spe-
cies of Chaco region, and tympanic bullae more developed 
than in that species group; frontoparietal sutures gently 
curved forward; line through apex of spinous pro cesses 
and postorbital pro cess of jugal slants slightly forward; 
free end of vomer between premaxillaries well developed 
and clearly visible; no visible interpremaxillary foramen; 
orbital expansion of maxilla extends above jugal with 
crescent- shaped external depression extending onto adja-
cent bones, which not as deep as in C. argentinus or C. 
conoveri, but more marked than in C. perrensi, with verti-
cal, thin but well- developed sickle- shaped blade.

distribution:  Ctenomys dorbignyi occurs in a se-
ries of isolated areas in Corrientes and Entre Ríos prov-
inces within the Esteros del Iberá and Pampa ecoregions 
of Argentina ( J. R. Contreras and Contreras 1984; J. R. 
Contreras and Scolaro 1986; see Remarks).

selected localit ies  (Map 433; from J. R. Con-
treras and Contreras 1984, except as noted): ARGEN-
TINA: Corrientes, Costa Grande, Mbarigüí (type locality 
of Ctenomys dorbignyi J. R. Contreras and Contreras), 
Tres Bocas, Esquina, Los Angeles, Laguna Itá, Arerun-
guá, La Tilita, Ibahay, Paraje Yabyrahá, Caa Catí, Palmar 
Grande, Colonia Romero, Tacuaracuarendy Sarandicito 
(Argüelles et al. 2001); Entre Ríos, Paso Vera (Giménez 
et al. 2002), San Joaquín de Mirafl ores (Giménez et al. 
2002), Tiro Federal (Giménez et al. 2002).

subspecies :  Ctenomys dorbignyi is monotypic.
natural history:  Ctenomys dorbignyi inhab-

its sandy patches far from the forested islets that are fre-
quent within the area of its distribution. Population size 
is strongly affected by the cycles of annual rainfall. Litter 
size averages 1.3 ± 0.58, N = 18 ( J. R. Contreras, pers. 
comm.). Population density is low in northern populations 
and much higher in the southern ones. J. R. Contreras and 
Contreras (1984) suggested that the species is at least semi-
social, although this claim needs confi rmation.

remarks :  Ctenomys dorbignyi is readily distinguished 
from neighboring species ( J. R. Contreras and Contreras 
1984). From C. perrensi, C. dorbignyi differs in its color 
and color pattern, in less pronounced procumbency, by 
the reduction or obliteration of the interpremaxillary fo-
ramen, larger tympanic bullae, higher and wider rostrum, 
and a more convex cranium. From C. argentinus, C. dor-
bignyi differs in all diagnostic cranial characters. This spe-
cies does show some superfi cial resemblance to C. minutus 
but differs in the morphology of the occipital foramen and 
relative zygomatic breadth. The karyotype of C. dorbignyi 
is 2n = 70 in all the populations with minor variation in 
FN (80 to 84). The karyotypic similarity to C. pearsoni (2n 
= 68– 70) reinforces other commonalities between the two 
taxa (Argüelles et al. 2001).

southern Chile in 1991. The karyotype consists of 2n = 28, 
FN = 44 (Kelt and Gallardo 1994), and the sperm is of the 
simple asymmetric type (Kelt and Gallardo 1994).

Ctenomys dorbignyi J. R. Contreras and Contreras, 1984
D’Orbigny’s Tuco- tuco

synonyms:
Ctenomys d’orbignyi J. R. Contreras and Contreras, 1984: 

131; type locality “Paraje Mbarigüí, Departamento Berón 
de Astrada, Provincia de Corrientes, a 27°33′ de lati-
tud Sur y a 57°31′ de longitud oeste,” Argentina, 54 m; 
note incorrect original spelling with apostrophe (ICZN 
1999:Art. 32.5.2).

Ctenomys dorbignyi: J. R. Contreras and Scolaro, 1986:21; 
corrected spelling of d’orbignyi J. R. Contreras and 
Contreras.
description:  Relatively large tuco- tuco, with aver-

age head and body length 206 mm (range: 190– 224 mm), 
tail length 91 mm (range: 86– 99 mm), hindfoot length 
(including claws) 40.4 mm (range: 38.7– 43.0 mm), and 
mass 331 g (range: 269– 376 g). Dorsal color fairly uni-
form brown tone overall; venter pale; there no collar of 
differentiated color; white postauricular spots as well as 
white areas in axilla and inguinal regions present, although 
extent of latter variable. Skull robust and relatively long, 
with broad and slightly expanded rostrum, and moderately 
proodont upper incisors; width of interorbital constriction 

Map 432    Selected localities for Ctenomys coyhaiquensis (●). Contour line = 
2,000 m.
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determinable at present, but presumably either in Alto 
Paraguay or Boquerón departments.
description:  Small tuco- tuco, holotype (female) 

156 mm in head and body length, 46 mm in tail length, and 
30 mm in hindfoot length. Fur soft and fi ne. General dorsal 
color buffy fawn with marbled black dorsal line extending 
from nose to rump; line sharply defi ned on head, about 
10 mm broad, but widens to more diffuse band on back; 
dark lateral face markings around eye or ear lacking, but 
well- marked light collar present behind cheeks and chin 
extending to each side of ear. Throat, chest, outer edges 
of belly, and narrow midline stripe pale buffy with slate- 
colored basal hairs; remaining ventral hairs self- colored 
white. Dorsal surfaces of both hands and feet dirty white. 
Tail hairs mixed black and white. Craniodental characters 
have not been described, except that incisors orange above 
and below.

distribution:  The geographic distribution of C. 
dorsalis is unknown, but presumably encompasses the 
Chaco Boreal ecoregion of Paraguay and perhaps adjacent 
Bolivia and/or Brazil (see Remarks).

selected localit ies  (Map 434): PARAGUAY: 
Alto Paraguay or Boquerón, precise locality unknown.

subspecies :  Ctenomys dorsalis is monotypic.
natural history:  No data are available.
remarks :  The type, and only known specimen, was 

collected in 1900 and presented to the Natural History 
Museum (London) by J. G. Kerr; it consists of a skin and 
upper incisors. Because of the uncertainty of its type lo-
cality, C. dorsalis is another of the problematic species of 
tuco- tucos, although various authors have provided ar-
guments to restrict the type locality. For example, Rus-
coni (1928) proposed Resistencia (in Chaco province, 
Argentina) as the type locality. Moojen (1952b) suggested 
a distribution in present- day Chaco Boreal (which was 
part of Bolivia in 1900, the year the holotype was col-
lected), perhaps extending into adjacent Brazil. Cabrera 
(1961), Mares and Ojeda (1982), Redford and Eisenberg 
(1992), and Woods and Kilpatrick (2005) give a variation 
on “northern Paraguayan Chaco.” Redford and Eisenberg 
(1992:map 11.129) map two localities without documen-
tation. However, until additional specimens matching the 
details of the holotype are collected, the type locality of C. 
dorsalis will remain ambiguous. A useful hint for identify-
ing at least the general Chacoan area where the type speci-
men was obtained might be in the local vernacular name 
Sumkum (Thomas 1900g), possibly sunkum. Careful ex-
amination of the vocabularies of the various indigenous 
tribes in the general Chaco region may help to pinpoint a 
more limited area of occurrence ( J. R. Contreras and Roig 
1992). Karyology and sperm morphology are unknown.

J. R. Contreras and Scolaro (1986) compared cranial 
mea sure ments among four geo graph i cally partitioned 
samples covering the species range in Corrientes province, 
noting that the eastern sample (oriental nucleo), centered 
at the locality of Contreras Cué, was substantially diver-
gent in multivariate morphospace relative to the other 
three samples. Interestingly, this same population does not 
share the typical 2n = 70 karyotype characteristic of C. 
dorbignyi but has diploid numbers ranging between 2n = 
41 and 2n = 47 (Ortells et al. 1990; Giménez et al. 2002). 
Analyses of mtDNA suggest that this latter group is likely 
an undescribed species (informally called Ctenomys sp. by 
Giménez et al. 2002; see also Remarks for C. perrensi). 
Pending further fi eld and laboratory analyses, the Con-
treras Cué sample is best considered as a taxon distinct 
from C. dorbignyi; it is not included in the mapped range. 
Sperm morphology is simple symmetric (Vitullo et al. 
1988).

Ctenomys dorsalis Thomas, 1900
Black- backed Tuco- tuco

synonym:
Ctenomys dorsalis Thomas, 1900g:385; type locality “North-

ern Chaco of Paraguay”; a more specifi c locality is in-

Map 433    Selected localities for Ctenomys dorbignyi (●).
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selected localit ies  (Map 435): ARGENTINA: 
Neuquén, Chos Malal (holotype of Ctenomys emilianus 
Thomas and St. Leger), Río Quilquihue (Massoia 1988a).

subspecies :  Ctenomys emilianus is monotypic.
natural history:  Ctenomys emilianus lives in 

sandy soils and dunes at elevations up to 800 m. It occurs 
parapatrically with a small and more darkly colored spe-
cies (probably C. haigi) in the vicinity of the type local-
ity of Chos Malal (Thomas and St. Leger 1926b; Pearson 
1984).

remarks :  Neither karyotype nor sperm morphology 
have been described.

Ctenomys famosus Thomas, 1920
Famatina Tuco- tuco

synonyms:
Ctenomys famosus Thomas, 1920g:420; type locality 

“Potrerillo, at about 2600 m,” Sierra de Famatina, De-
partamento Famatina, La Rioja, Argentina, 25°50′S, 
67°27′W, 2,600 m.

Ctenomys fulvus famosus: Cabrera, 1961:549; name combi-
nation.
description:  Relatively small tuco- tuco, with holo-

type (female) dimensions head and body length 160 mm, 
tail length 74 mm, and hindfoot length 31.5 mm. Color 
above and below uniformly pale, similar to that of C. 
coludo, but tail considerably shorter. Skull also similar to 
that of C. coludo but overall smaller, with smaller bullae, 

Ctenomys emilianus Thomas and St. Leger, 1926
Emily’s Tuco- tuco

synonym:
Ctenomys emilianus Thomas and St. Leger, 1926b:637; type 

locality “Chos Malal, Prov. Neuquén. Altitude 805 m,” 
Departamento Chos Malal, Neuquén, Argentina, 37°23′S, 
70°16′W.
description:  Large, pale tuco- tuco, “readily dis-

tinguishable by its clear fawn color, contrasting with the 
whitish belly and sides, and its low fl attish skull” (Thomas 
and St. Leger 1926b:638). External dimensions of holotype 
head and body length 211 mm, tail length 91 mm, and hind-
foot length 39 mm. General color above pale glossy fawn, 
uniform on head and back, without frontal blackening; 
sides and venter, including chin and throat, buffy whitish, 
with this color extending further up sides and onto hips 
and thighs more than in most other species, and thus con-
trasting with brown color of rump. Hairs of forefeet and 
hindfeet and tail buffy whitish; tail lacks any blackening of 
its terminal tuft. Skull slender in build, fl at, with zygomatic 
arches expanded but not convex; nasals narrow; interor-
bital region fl attened; braincase low with masseteric ridge 
well defi ned; lambdoidal ridges well defi ned; vertical occipi-
tal central ridge absent; and bullae large and well infl ated.

distribution:  Ctenomys emilianus is only known 
from the type locality and neighboring areas in the Patago-
nian steppe of Neuquén province, Argentina.

Map 434    Possible range of Ctenomys dorsalis ( ) (see Remarks).

Map 435    Selected localities for Ctenomys emilianus (●). Contour line = 
2,000 m.
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74 mm of tail length. Upper incisors orthodont (Travi 
1981). Overall color sandy yellow, making C. fl amarioni 
palest species of those inhabiting southern Brazil and adja-
cent Uruguay (Rebelato 2006). Baculum elongated (mean 
length 10.4 mm) and thin, with rounded tip. Glans penis 
with spines of various shapes (from sharp to rounded); 
spine density 12/mm2, mean spine length 226.26 ± 32.42 
µm s.d. (Rocha- Barbosa et al. 2013).

distribution:  Ctenomys fl amarioni occurs within 
the coastal dunes in Santa Catarina and Rio Grande do Sul 
states, Brazil.

selected localit ies  (Map 437; from Travi 
1981): BRAZIL: Rio Grande do Sul, Cidreira, Fazenda Ca-
çapava (type locality of Ctenomys fl amarioni Travi), Her-
menegildo, Lagoa do Peixe, Tramandaí; Santa Catarina, 
Morro dos Conventos.

subspecies :  Ctenomys fl amarioni is monotypic.
natural history:  This is one of the best- known 

species of tuco- tucos with respect to ecol ogy and behav-
ior. Males occupy territories almost fi ve times larger than 
females (G. P. Fernandez 2002). Tunnel systems are very 
long, especially in males, and constructed at a depth of 
about 30 cm (Bretschneider 1987). Food items are mainly 
species of Poaceae and Cyperaceae (Bretschneider 1987). 
The overall sex ratio does not differ from 1:1 in the gen-with less widely expanded zygomatic arches, and less 

heavy cheek teeth; supraorbital region with small ledges.
distribution:  Ctenomys famosus is known from 

the type locality and probably nearby areas within the Si-
erra de Famatina in La Rioja province, Argentina, at eleva-
tions to 3,800 m.

selected localit ies  (Map 436): ARGENTINA: 
La Rioja, Potrerillo (type locality of Ctenomys famosus 
Thomas).

subspecies :  Ctenomys famosus is monotypic.
natural history:  No ecological data are available.
remarks :  Thomas (1920g) regarded C. famosus as 

morphologically similar to the geo graph i cally adjacent C. 
coludo, which he had named earlier in the same year, dif-
fering from the latter primarily by a relatively shorter tail 
and smaller bullae. A year later Thomas (1921g) suggested 
that famosus was only a subspecies of coludo. Cabrera 
(1961) treated famosus as a subspecies of C. fulvus. The 
karyotype and sperm morphology are unknown.

Ctenomys fl amarioni Travi, 1981
Flamarion’s Tuco- tuco

synonym:
Ctenomys fl amarioni Travi, 1981:123; type locality “Fa-

zenda Caçapava, Estação Ecológica do Taim, Rio Grande, 
Rio Grande do Sul, Brasil,” 32°52′S 52°32′W, 5– 10 m.
description:  Medium to large- sized species, with 

holotype (female) mea sur ing 289 mm in total length and 

Map 436    Single known locality for Ctenomys famosus (●). Contour line = 
2,000 m.

Map 437    Selected localities for Ctenomys fl amarioni (●).
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but is distinguishable in aspects of color, particularly the 
nearly black muzzle and crown, and by the more greatly 
infl ated bullae. The karyotype and sperm morphology are 
unknown.

Ctenomys fodax Thomas, 1910
Lago Blanco Tuco- tuco

synonyms:
Ctenomys fodax Thomas, 1910a:243; type locality “Valle 

del Lago Blanco, Cordillera region of Southern Chubut, 
Patagonia (about 46°S., 71°W.)”; restricted to Estancia 
Valle Huemules, Departamento Río Senguerr, Chubut, 
Argentina (45°57′S, 71°31′W, 575 m) by Pardiñas et al. 
(2007).

Ctenomys talarum fodax: Rusconi, 1928:243; name combi-
nation.
description:  One of larger species in genus, with 

dimensions of holotype (adult male) head and body length 
260 mm, tail length 98 mm, and hindfoot length (without 
claw) 40.4 mm. Fur soft; dorsal color generally cinnamon. 
Skull large and bowed, with nasals broad in front giving 
entire rostrum broad appearance; nasals extend posteri-
orly to frontopremaxillary pro cesses; auditory bullae suf-
fi ciently expanded to be visible when braincase is viewed 
from above; interparietal longer than broad, commonly 
divided by median suture.

distribution:  Ctenomys fodax is restricted to the 
vicinity of the type locality in the Patagonian steppe of 
Chubut province, Argentina.

eral population, but in adults the ratio is biased toward 
females (2:1– 2.7:1), and the species is polygynous in mat-
ing behavior (G. P. Fernandez 2002). Gestation is about 
120 days long (Bretschneider 1987), and litter size ranges 
between two and three (Travi 1983). Fernandez- Stolz et al. 
(2007) described the role of dispersal in local population 
bottlenecks.

remarks :  Ctenomys fl amarioni is distinguished from 
the neighboring species C. torquatus, C. minutus, and C. 
lami by its whitish- yellow color and zygomatic region. The 
karyotype of C. fl amarioni is 2n = 48, FN = 50– 78, partly as-
sociated with geographic variation in  whole- arm constitutive 
heterochromatin. G-banding suggests a close cytoge ne tic re-
lationship between C. fl amarioni and species of the Argentin-
ian “mendocinus- group,” such as C. australis, C. mendoci-
nus, and C. porteousi (T. R. O. Freitas 1994; Massarini and 
Freitas 2005), a hypothesis strongly supported by mtDNA 
sequence analysis (Parada et al. 2011). Sperm morphology is 
the simple asymmetric type (T. R. O. Freitas 1995a).

Ctenomys fochi Thomas, 1919
Foch’s Tuco- tuco

synonyms:
Ctenomys fochi Thomas, 1919a:117; type locality “Chumbi-

cha, Catamarca,” Departamento Capayán, Catamarca, 
Argentina, 28°52′S, 66°14′W, 415 m.

Ctenomys mendocinus fochi: Cabrera, 1961:552; name com-
bination; considered a valid subspecies of a polytypic C. 
mendocinus Philippi.

C[tenomys]. fachi Redford and Eisenberg, 1992:374; in-
correct subsequent spelling of Ctenomys fochi Thomas.
description:  Small species, with external dimen-

sions of holotype (young adult male) head and body length 
162 mm, tail length 76 mm, and hindfoot length 30 mm. 
General body color drab buffy brown with hairs of venter 
washed with paler tones; hairs throughout slaty at base; 
muzzle and crown nearly black. Skull similar to that of 
C. bergi, but with bullae uniformly more infl ated and line 
connecting anterointernal angle with meatal tube more dis-
tinctly convex forward.

distribution:  Ctenomys fochi is known only from 
the vicinity of the type locality in Catamarca province, 
Argentina.

selected localit ies  (Map 438): ARGENTINA: 
Catamarca, Chumbicha (type locality of Ctenomys fochi 
Thomas).

subspecies :  Ctenomys fochi is monotypic.
natural history:  No ecological data are avail-

able. According to the collector, Emilio Budin, the species 
“lives in very dry red earth” (Thomas 1919a:119).

remarks :  Ctenomys fochi is apparently closely re-
lated to C. bergi from Córdoba province (Thomas 1919a), 

Map 438    Single known locality Ctenomys fochi (●). Contour line = 2,000 m.
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Ctenomys budini barbarus Thomas, 1921d:185; type local-
ity “Sierra Santa Barbara, S. E. Jujuy. Type from Sunchal, 
alt. 1200 m”; Jujuy, Argentina.

Ctenomys budini budini: Thomas, 1921d:186; name combi-
nation.

Ctenomys budini sylvanus: Thomas, 1921d:186; name combi-
nation.

Ctenomys budini utibilis: Thomas, 1921d:186; name combi-
nation.

Ctenomys sylvanus mordosus Thomas, 1926c:325; type lo-
cality “Tambo, 2200 m,” Tarija, Bolivia; considered by 
Cabrera (1961:548) to be a valid subspecies of a poly-
typic C. frater Thomas.

[Ctenomys] sylvanus sylvanus: Tate, 1935:390; name combi-
nation.

Ctenomys frater barbarus: Cabrera, 1961:547; name combi-
nation.

Ctenomys frater budini: Cabrera, 1961:548; name combi-
nation.

Ctenomys frater frater: Cabrera, 1961:548; name combi-
nation.

Ctenomys frater mordosus: Cabrera, 1961:548; name combi-
nation.

Ctenomys frater sylvanus: Cabrera, 1961:548; name 
combination.
description:  Small to medium- sized species; speci-

mens of C. f. mordosus from Bolivia with total length 
229– 272 mm, tail length 55– 76 mm (S. Anderson 1997); 
those from Jujuy, Argentina, larger, with total length 230– 
300 mm, tail length 50– 85 mm (M. M. Díaz and Barquez 
2002). General color of nominotypical subspecies and C. 
f. mordosus brownish fawn with dull buffy undersurface 
without inguinal white patches (Thomas 1902c; S. Ander-
son 1997). Specimens from Salta province, Argentina, dark 
russet to black (M. M. Díaz et al. 1997), and those from 
Jujuy Province reddish or coppery (hence, common name 
“tuco colorado” [red tuco- tuco]; M. M. Díaz and Barquez 
2002). Skull greatly vaulted. Thomas (1926c:325– 326) 
characterized C. s. mordosus as having “size and gen-
eral external appearance quite as in true sylvanus,” but 
with much broader and heavier incisors, “their combined 
breadth attaining 7 mm in old specimens as compared with 
5.5 mm. in equally aged specimens of sylvanus.” Upper 
incisors nearly orthodont, with angle of anterior face 98° 
of horizontal plane. Rostrum of mordosus thickened, in a 
manner seen “to a still greater extent in C. boliviensis” and 
in C. steinbachi. “An allied species, with equally broad in-
cisors, is the Ctenomys frater of Potosi, but that has pecu-
liarly narrowed bullae and is of a decidedly lighter colour.”

distribution:  Ctenomys frater occurs in southern 
Bolivia (Potosí and Tarija departments) and northwestern 
Argentina (Salta and Jujuy provinces).

selected localit ies  (Map 439): ARGENTINA: 
Chubut, Estancia Valle Huemules, Lago Blanco (type local-
ity of Ctenomys fodax Thomas, as restricted by Pardiñas 
et al. 2007), Lago Musters (A. I. Medina et al. 2007), Valle 
del Lago Blanco (FMNH 18191).

subspecies :  Ctenomys fodax is monotypic.
natural history:  No ecological data are available.
remarks :  Considered by Thomas (1910a) to be most 

closely related to C. osgoodi J. A. Allen (now C. magel-
lanicus osgoodi; see that account), but larger in body size 
and with distinctive cranial differences. Listed by Osgood 
(1943b) and Cabrera (1961) as a synonym of C. magel-
lanicus osgoodi J. A. Allen. The karyotype is 2n = 28, FN 
= 38, and sperm morphology is of the simple asymmetric 
type (Montes et al. 2001).

Ctenomys frater Thomas, 1902
Forest Tuco- tuco, Red Tuco- tuco

synonyms:
Ctenomys frater Thomas, 1902c:228; type locality “Po-

tosí, 4300 m,” Potosí, Bolivia, 19°35′S, 65°45′W, ca. 
4,300 m.

Ctenomys budini Thomas, 1913a:141; type locality “Cerro 
de Lagunita, E. of Maimara. 4500m,” Jujuy, Argentina.

Ctenomys sylvanus Thomas, 1919g:155; type locality “Tar-
tagal, 600 m”; Salta, Argentina.

Ctenomys sylvanus utibilis Thomas, 1920a:193: type lo-
cality “Yuto, Rio San Francisco. Alt. 500 m.”; about 
70 km N Villa Carolina, Jujuy, Argentina.

Map 439    Selected localities for Ctenomys fodax (●).
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species distinct from C. frater, with barbarus Thomas as 
a valid subspecies. These authors listed sylvanus Thomas 
both in the synonymy of C. frater (p. 1564, with an incor-
rect year of publication of 1925) and as a separate spe-
cies, C. sylvanus (p. 1569, citing the correct publication 
year of 1919).

Cook et al. (1990) compared C. f. frater and C. f. mor-
dosus to other Bolivian species in external and cranioden-
tal characters. Cook and Yates (1994) regarded C. frater 
(as represented by C. f. mordosus) and C. lewisi to be 
more closely related to each other, based on electrophoretic 
analyses, than to any other Bolivian species these authors 
examined. Cook et al. (1990) described a karyotype con-
sisting of 2n = 52, FN = 78 for C. f. mordosus, and Ruedas 
et al. (1993) reported on genome size and other karyologi-
cal details of this same subspecies. The sperm is the simple 
symmetric morphological type (Vitullo and Cook 1991; 
Bidau 2006).

Ctenomys fulvus Philippi, 1860
Long- tailed Tuco- tuco

synonyms:
Ctenomys fulvus Philippi, 1860:157, Zool. tab. L; type lo-

cality “Reise durch die Wüste Atacama,” or vicinity of 
Pingo- Pingo, Atacama desert, Chile, 2,700 to 3,300 m, 
24°00′S 69°00′W (Osgood 1943b:127).

Ctenomys atacamensis Philippi, 1860:158, Zool. Table II, 
Fig. 1; type locality “Reise durch die Wüste Atacama,” 

selected localit ies  (Map 440): ARGENTINA: 
Jujuy, Caimancito (FMNH 29048), Calilegua (FMNH 
23235), Cerro de la Lagunita (type locality of Ctenomys 
budini Thomas), mountains W of Yala (FMNH 23241), 
San Rafael (FMNH 29053), Sunchal (type locality of Cte-
nomys budini barbarus Thomas), Yuto, Río San Francisco 
(type locality of Ctenomys sylvanus utibilis Thomas); Salta, 
Aguaray (CML 80), Tartagal (type locality of Ctenomys 
sylvanus Thomas). BOLIVIA: Potosí, Potosí (type locality 
of Ctenomys frater Thomas); Tarija, Caraparí (Anderson 
1997), 3 km SE of Cuyambuyo (S. Anderson 1997), Tambo 
(type locality of Ctenomys sylvanus mordosus Thomas), 
Yacuiba (S. Anderson 1997).

subspecies :  Ctenomys frater currently includes fi ve 
subspecies (synonymies listed  here under the species): Cte-
nomys f. frater Thomas, an isolated population in eastern 
Potosí, Bolivia; Ctenomys f. barbarus Thomas, from the 
mountains in southern Jujuy and adjacent Salta, Argen-
tina; Ctenomys f. budini Thomas, from the high elevations 
in Jujuy and adjacent west- central Salta, Argentina; Cteno-
mys f. mordosus Thomas, from southern Tarija, Bolivia, 
and perhaps extreme northern Jujuy, Argentina; and Cte-
nomys f. sylvanus Thomas, from the base of the Andes in 
eastern Jujuy and western Salta, Argentina.

natural history:  In Argentina, Ctenomys frater 
has been captured in moist forests and grassy meadows 
between 2,000 and 4,500 m in Jujuy Province, and in fl at 
areas with deep soils near creeks in Salta Province (Mares, 
Ojeda, and Kosco 1981; see also Thomas 1919g). In Bo-
livia, the subspecies C. f. mordosus occurs at elevations 
from 600 to 2,700 m, and C. f. frater at 4,300 m. No de-
tailed data on habitat, habits, behavior, food, or repro-
duction is known for Bolivian populations (S. Anderson 
1997). S. L. Gardner and Duszynski (1990) describe ei-
merian oocysts in the feces of three specimens of C. f. 
mordosus.

remarks :  Woods (1993) erroneously gave the type 
locality of C. frater Thomas as in Argentina. In 1921, 
Thomas (p. 186) argued that sylvanus Thomas and syl-
vanus utibilis Thomas, along with budini Thomas and a 
new form he described in that paper (budini barbarus) 
“should be united specifi cally, and be considered as four 
subspecies of one species” (i.e., C. b. budini, C. b. sylva-
nus, C. b. utibilis, and C. b. barbarus). In 1926, ignor-
ing his earlier view that sylvanus was only a subspecies 
of budini, Thomas (p. 325) described Ctenomys sylvanus 
mordosus but noted that it was allied to Ctenomys frater. 
Cabrera (1961) grouped each of these names, in various 
combinations, into fi ve subspecies of C. frater: C. f. bar-
barus, C. f. budini, C. f. frater, C. f. mordosus, and C. 
f. sylvanus (with utibilis Thomas as a synonym). Woods 
and Kilpatrick (2005:1562) listed budini Thomas as a 

Map 440    Selected localities for Ctenomys frater (●). Contour line = 2,000 m.



838 Mammals of South America

natural history:  Ctenomys fulvus inhabits sandy 
soils in desert fl ats with creosote bush (Larrea, Zygophyl-
laceae) or other desert shrubs, and riparian forests along 
dry gullies. Burrow systems are deep (more than 25 cm 
 below the surface), and burrow temperature is main-
tained between 19° and 25°C while the outside tempera-
ture may vary between 6° and 62°C. Individuals are ac-
tive early in the morning (5:00 to 7:00 am) and especially 
in the dry season. They are known to eat Larrea leaves 
(Rosenmann 1959; Mann 1978). Hickman (1985, 1988) 
described mound- building behavior and swimming abil-
ity, and Cortés, Miranda et al. (2000) described thermal 
biology.

remarks :  Cabrera (1961) included both C. coludo 
Thomas and C. famosus Thomas as valid subspecies of C. 
fulvus. Both of these taxa are considered separate species 
herein. The two subspecies of C. fulvus share the same 2n = 
26 karyotype (M. H. Gallardo 1979). Sperm morphology 
is symmetric in both subspecies (Feito and Gallardo 1982).

Ctenomys goodfellowi Thomas, 1921
Goodfellows’s Tuco- tuco

synonyms:
Ctenomys goodfellowi Thomas, 1921a:136; type locality 

“Esperanza, near Conception, Prov. Nufl o de Chaves, E. 
Bolivia,” Santa Cruz, Bolivia, 16°15′S 62°04′W, 400 m.

Ctenomys boliviensis goodfellowi: Cabrera, 1961:546; name 
combination.

or Tilopozo, about lat. 23°20′S, Atacama Desert, Chile 
(Osgood 1943b:127).

Ctenomys robustus Philippi, 1896:11, plate 4, Fig. 2, and 
plate 5, Fig. 1a– d; type locality “la provincia de Tara-
pacá, cerca de Pica, en los lugares llamados ‘canchones’ 
en una elevacion de cerda de 12200 m,” Chile; Can-
chones (20°15′S 69°20′W) is on the open plain between 
Pica and Noria (Osgood 1943).

Ctenomys pallidus Philippi, 1896:13:plate 4, Fig. 1 and plate 
5, Fig. 3a– c; type locality “Breas, en el desierto de Atac-
ama,” southwest of Antofagasta de la Sierra, about 26°3′S 
and 67°56′W, alt. 9,000– 10,000 ft (Osgood 1943b: 127; 
the coordinates, however, place the locality in Catamarca, 
Argentina).

Ctenomys pernix Philippi, 1896:15, plate 5, Fig. 5 and plate 
6, Fig. 2; type locality “Aguas Calientes,” near Socaire, 
east of Salar de Atacama, about lat. 23°S., long. 68°16′W., 
Chile (Osgood 1943b:127).

Ctenomys chilensis Philippi, 1896:16, plate 6, Fig. 1; type 
locality “la cordillera de Linares” but probably from 
Atacama Desert (Osgood 1943b:127).

Ctenomys fulvus robustus: Mann, 1978:292; name combi-
nation.
description:  Very large species, with total length 

280– 350 mm; samples assignable to robustus may exceed 
350 mm (Mann 1978). Upper parts slightly grizzled clay 
color with sides considerably paler than back; forehead 
and narrow line around mouth darkened or even slightly 
blackish; under parts uniform, clear cinnamon buff; tail 
blackish brown above and terminates in light pencil; feet 
whitish buff with some darkening medially and proxi-
mally. Skull large and heavily ridged with swollen auditory 
bullae and broad, wedge- shaped nasals.

distribution:  Ctenomys fulvus occurs in northern 
Chile at elevations above 2,700 m.

selected localit ies  (Map 441): CHILE: Antofa-
gasta, Aguas Calientes (type locality of Ctenomys pernix 
Philippi), Pingo- Pingo; (type locality of Ctenomys fulvus 
Philippi), Salar de Atacama (Slamovitz et al. 2001), San 
Pedro de Atacama (Feito and Gallardo 1982), 20 mi E of 
San Pedro de Atacama (Osgood 1943b), Tilopozo (type lo-
cality of Ctenomys atacamensis Philippi); Tarapacá, Can-
chones, La Huayca (Feito and Gallardo 1982), near Pica 
(type locality of Ctenomys robustus Philippi).

subspecies :  Two subspecies of Ctenomys fulvus 
are currently recognized: C. f. fulvus (with atacamensis 
Philippi, pallidus Philippi, pernix Philippi, and chilen-
sis Philippi as synonyms) and C. f. robustus Philippi (see 
Mann 1978; Woods and Kilpatrick 2005). The nominotyp-
ical form occurs in western Antofagasta and C. f. robustus 
is restricted to the Oasis de Pica in the desert of Tarapacá. 
The two ranges are separated by four degrees of latitude.

Map 441    Selected localities for Ctenomys fulvus (●). Contour line = 2,000 m.
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fellowi as a distinct species. Mitochondrial DNA sequence 
data (E. P. Lessa and Cook 1998), however indicate that 
C. boliviensis and C. goodfellowi are sister species, at least 
among the limited set of taxa these authors examined. The 
karyotype is 2n = 46, FN= 68 (S. Anderson et al. 1987), 
and the sperm is symmetric in its morphology.

Ctenomys haigi Thomas, 1919
Patagonian Tuco- tuco

synonyms:
Ctenomys haigi Thomas, 1919b:210; type locality “Maitén, 

W. Chubut. 700 m,” El Maitén, Departamento Cushamen, 
Chubut, Argentina, 42°03′S, 71°10′W, 700 m.

Ctenomys haigi lentulus Thomas, 1919b:211; type local-
ity “Pilcañeu, Upper Rio Negro, 1400 m,” Pilcaniyeu, 
Departamento Pilcaniyeu, Provincia de Rio Negro, Ar-
gentina, 41°13′S, 70°61′W.

Ctenomys haigi haigi: Thomas, 1919b:211; name 
combination.

Ctenomys mendocinus haigi: Thomas, 1927e:201; name 
combination.

Ctenomys haigi luteolus Rusconi, 1928:245; incorrect 
subsequent spelling of lentulus Thomas; not luteolus 
Thomas.

Ctenomys haigii: Pearson, 1995:116; inadvertent spelling 
error.
description:  Medium- sized and short- tailed species 

(mean body mea sure ments from fi ve specimens of females 
and males, respectively, in MVZ collection: head and body 
length, 172 and 194 mm; tail length, 81 and 88 mm; hindfoot 
length, 34 and 36 mm; mass, 152 and 229 g). Dorsal color 
grayish brown, without median line on crown or rump; 
top of nose dark brown; sides clearer gray and fl anks and 
venter light to washed buffy. Mandible lacks deep channel. 
About 56% of adult specimens show open frontoparietal 
fenestrae (S. L. Gardner and Anderson 2001).

distribution:  Ctenomys haigi occurs in the Neu-
quén, Rio Negro and Chubut provinces, Argentina in 
Patagonian steppe and the Monte de Llanuras y Mesetas 
ecoregions.

selected localit ies  (Map 443; from Pearson and 
Christie 1985, except as noted): ARGENTINA: Chubut, 
El Maitén (type locality of Ctenomys haigi Thomas); Neu-
quén, 37 km SW of Chos Malal, Collón Cura (Thomas 
1927e), Collón Cura, 16 SE of La Rinconada, 1 km W of 
Confl uencia, Estancia Alicurá, Parque Nacional Laguna 
Blanca, Paso del Cordoba (MVZ 183291); Río Negro, 
10 km S of Comallo (MVZ 185053), 19 km SE of Bariloche, 
43 km SSW of Bariloche, Campo Viejo, Estancia San Ramón 
(MVZ 186062), 7.5 km N and 8 km E of Cerro Ñireco 
(MVZ 183295), 5 km W of Comico, Lago Steffen (MVZ 
162284), Laguna Tromen (MVZ 193693), Pilcaniyeu (type 

description:  Large tuco- tuco, slightly smaller than 
related C. boliviensis; total length of females 257– 288 mm, 
tail length 71– 79 mm; for males, total length >330 mm and 
tail length >93 mm (S. Anderson 1997). Colors also very 
similar to those of C. boliviensis, although “the dark dorsal 
line is heavier and the white of the undersurface is reduced 
to inconspicuous axillary and inguinal patches” (Thomas 
1921a:136). Broad, heavy orange incisors and very large 
premolars characteristics of both species. In general, cra-
nium of C. goodfellowi smaller, less ridged, with less thick-
ened zygomata, and smaller and less infl ated bullae than C. 
boliviensis (Thomas 1921a).

distribution:  Ctenomys goodfellowi is known 
only from two localities in north- central Santa Cruz de-
partment, Bolivia (see S. Anderson 1997).

selected localit ies  (Map 442): BOLIVIA: Santa 
Cruz, Esperanza (type locality of Ctenomys goodfellowi 
Thomas), 10 km N of San Ramón, La Laguna (S. Anderson 
1997).

subspecies :  Ctenomys goodfellowi is monotypic.
natural history:  No data are available on ecol-

ogy, habitat, behavior, or food. A single pregnant female 
was trapped in June (S. Anderson 1997). S. L. Gardner and 
Duszynski (1990) report eimerian oocysts in the feces.

remarks :  Listed as a subspecies of C. boliviensis by 
Cabrera (1961) and S. Anderson et al. (1987), but elec-
tromorphic data (Cook and Yates 1994) support C. good-

Map 442    Selected localities for Ctenomys goodfellowi (●). Contour line = 
2,000 m.
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Pearson (1984) argued that C. haigi was a species dis-
tinct from C. mendocinus on the basis of their different 
karyotypes, a position supported by substantial divergence 
in electromorphic and mtDNA sequence data (Sage et al. 
1986; E. P. Lessa and Cook 1998). Pearson (1984) also 
regarded specimens from Chos Malal, Neuquén Province, 
Argentina, in the Natural History Museum, London, that 
Thomas identifi ed as C. mendocinus  were best assigned to 
C. haigi on the basis of size and coloration. The karyotype 
of C. haigi is 2n = 50, FN = 66 (Pearson 1984; M. H. Gal-
lardo 1991). Sperm morphology is of the simple asymmet-
ric type (M. H. Gallardo et al. 2002; Bidau 2006).

Ctenomys ibicuiensis T. R. O. Freitas, Fernandes, 
 Fornel, and Roratto, 2012
Ibicuí Tuco- tuco

synonyms:
Ctenomys ibicuiensis T. R. O. Freitas, Fermandes, Fornel, 

and Roratto, 2012:1358: type locality “Manoel Viana, 
in central- western Rio Grande do Sul, southern Brazil, 
29°23′37′′S, 55°25′43′′W.”
description:  Species defi ned primarily by chromo-

somal and mtDNA cytochrome-b sequence differences rela-
tive to other species of “torquatus- group” from southwest-
ern Brazil and adjacent parts of Argentina and Uruguay; 
few data available for external characteristics, including 
pelage color and color pattern, although species moder-
ate in body size (head and body length 159 mm, tail length 
75 mm, hindfoot length 37 mm, and mass 200 g; T. R. O. 
Freitas et al. 2012). Cranially, C. ibicuiensis most similar 
to geo graph i cally adjacent populations of C. torquatus, but 
differs with shorter skull, less robust zygomatic arches, and 
more compact cranium. Multivariate analyses of dorsal, 
ventral, and lateral landmarks of skull separate C. ibicuien-
sis from six other species, including C. lami, C. minutus, C. 
pearsoni, C. perrensi, C. roigi, and C. torquatus.

distribution:  Ctenomys ibicuiensis is known from 
only six closely adjacent localities in the municipalities of 
Manoel Viana and Macambará in Rio Grande do Sul state, 
Brazil, at an elevation approximately 200 m.

selected localit ies  (Map 444; from T. R. O. 
Freitas et al. 2012): BRAZIL: Rio Grande do Sul, BR 176, 
Manoel Viana, Piraju, Manoel Viana (type locality of Cte-
nomys ibicuiensis T. R. O. Freitas et al.), Passo do Narciso, 
Maçambará.

subspecies :  Ctenomys ibicuiensis is monotypic.
natural history:  No data ecol ogy, reproduc-

tion, behavior, or other aspects of the population biol-
ogy of this species have been reported. T. R. O. Freitas 
et al. (2012:1359) recorded the habitat as “sand dunes 
and grasslands, disturbed by agricultural activities and 
desertifi cation.”

locality of Ctenomys haigi lentulus Thomas), 5 km W of Si-
erra Grande.

subspecies :  Ctenomys haigi is monotypic.
natural history  (from Pearson 1984, except as 

noted): As is characteristic of all tuco- tucos, C. haigi is re-
stricted to self- dug underground burrows where it may be 
active day or night. It is rarely seen above ground, but oc-
casional emergence is indicated by its frequent occurrence 
in owl pellets as well as the toothmarks on the small- sized, 
above- ground shrubs upon which it feeds. Individuals are 
vocal, uttering a single, short syllable and with as many 
as 30 such “calls” in a single bout. The species inhabits 
treeless steppe vegetation. Litter size ranges between two 
and four (mean 2.6). Lacey et al. (1998) described solitary 
burrow use by adults of both sexes. Hambuch and Lacey 
(2002) and Lacey (2001) contrasted patterns of variation 
at both MHC and microsatellite loci, respectively, between 
the asocial C. haigi and the geo graph i cally adjacent but so-
cial C. sociabilis.

remarks :  Thomas (1919b) considered C. haigi to 
be allied to C. colburni, although smaller and with less 
pronounced bullae. Subsequently, Thomas and St. Leger 
(1926b:639) thought that haigi “will be found to grade 
into” C. mendocinus. And, fi nally, Thomas (1927e) for-
malized this earlier suggestion by stating that his subspe-
cies lentulus was indistinguishable from typical haigi, 
which he then placed as a subspecies of C. mendocinus. 

Map 443    Selected localities for Ctenomys haigi (●). Contour line = 2,000 m.
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C. coludo. Skull similar to that of C. coludo, but zygomatic 
arches less widely spread so that breadth across arches dis-
tinctly less than across opening of auditory tubes; inter-
parietal sutures barely perceptible, or not at all. External 
dimension of holotype, head and body length 199 mm, tail 
length 97 mm, and hindfoot length 36 mm.

distribution:  Ctenomys johannis is only known 
from the type locality in the Monte de Llanuras y Mesetas 
ecoregion of San Juan province, Argentina.

selected localit ies  (Map 445): ARGENTINA: 
San Juan, Cañada Honda (type locality of Ctenomys 
coludo johannis Thomas).

subspecies :  Ctenomys johannis is monotypic.
natural history:  According to Emilio Budin, the 

collector, this species was found “under trees; holes made 
in naked soil” (Thomas 1921g:524).

remarks :  The karyotype and sperm morphology are 
unknown.

Ctenomys juris Thomas, 1920
Jujuy Tuco- tuco

synonyms:
Ctenomys juris Thomas, 1920a:194; type locality “El Cha-

guaral, between San Pedro and Villa Carolina. Alt. 
500 m,” Departamento San Pedro, Jujuy, Argentina, 
24°16′S, 64°48′W, 500 m (see J. R. Contreras 1984b:239).

Ctenomys mendocinus juris: Cabrera, 1961:552; name 
combination.

remarks :  The karyotype consists of 2n = 50, FN = 68, 
with 10 biarmed and 14 acrocentric autosomal pairs and 
a biarmed X chromosome (T. R. O. Freitas et al. 2012). 
A distinctly large pair of biarmed autosomes is diagnostic. 
In their phyloge ne tic analysis of mtDNA cytochrome-b se-
quences (T. R. O. Freitas et al. 2012), C. ibicuiensis was 
sister to a clade comprised of C. lami, C. minutus, and C. 
torquatus.

Ctenomys johannis Thomas, 1921
San Juan Tuco- tuco

synonyms:
Ctenomys coludo johannis Thomas, 1921g:523; type local-

ity “Department of San Juan. Type from Cañada Honda. 
Alt. 500 m,” Departamento Sarmiento, San Juan, Argen-
tina, 31°59′S 68°33′W, 600 m.

Ctenomys fulvus johannis: Cabrera, 1961:549; name combi-
nation.

Ctenomys johanis: J. R. Contreras, Roig, and Suzarte, 1977: 
162; fi rst use of current name combination but inadver-
tent misspelling of johannis Thomas.
description:  Similar in body size and other char-

acters to C. coludo from Catamarca province, Argentina, 
but color of C. johannis less strongly buffy (termed “drab- 
gray”), with nape, foreback, and sides of head gray; nasal 
patch present, more strongly marked than in C. coludo. 
Ventral hairs with whitish tips, faintly tinged buffy. Caudal 
crest blackened terminally, darkening essentially absent in 

Map 444    Selected localities for Ctenomys ibicuiensis (●). Map 445    Single known locality for Ctenomys johannis (●). Contour line = 
2,000 m.
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tained by Redford and Eisenberg (1992) and Woods 
(1993). Galliari et al. (1996) listed C. juris as a species, 
without comment. The diploid number of C. juris is 2n = 
26 (C. J. Bidau, unpubl. data). Sperm morphology is the 
simple asymmetric type (Bidau 2006).

Ctenomys knighti Thomas, 1919
Catamarca Tuco- tuco

synonyms:
Ctenomys knighti Thomas, 1919d:498; type locality “Otro 

Cerro, North- eastern Rioja”; an abandoned ranch at the 
southern end of Sierra de Ambato, NE Chumbicha, De-
partamento Capayán, Catamarca, Argentina, 28°45′S, 
66°17′W, 2,023 m (see Pardiñas et al. 2007).

Ctenomys knighti knighti: Cabrera, 1961:549; name 
combination.
description:  Small to medium- sized species; di-

mensions of holotype (adult male) head and body length 
203 mm, tail length 82 m, and hindfoot length 36 mm. 
Dorsal color dark brown; fl anks, especially over thighs, 
buffy; venter uniformly ochraceous with cinnamon- buff 
hair tips; no collar present around the throat; muzzle, 
both on top and sides of mouth and tip of chin, distinctly 
blackish. Skull elongated with narrow nasals; parietal re-
gion lacks any trace of separate interparietal, even in the 
youn gest specimens; incisive foramina elongated; bullae 
large and, when viewed from behind, have conspicuously 
smooth posterosuperior portion not covered by plastering 
bones of occipital series.

distribution:  Ctenomys knighti is found in Cata-
marca and La Rioja provinces of Argentina within the 
Chaco Seco and Monte de Sierras y Bolsones ecoregions, at 
elevations from 770 to 2,025 m.

selected localit ies  (Map 447): ARGENTINA: 
Catamarca, Otro Cerro (type locality of Ctenomys knighti 
Thomas); La Rioja, Machigasta (Llanos 1947).

subspecies :  Ctenomys knighti is monotypic.
natural history:  No ecological data are avail-

able. Emilio Budin, the collector, found the species “on 
stony ground” (Thomas 1919d: 499).

remarks :  The location of Otro Cerro has been debat-
able since Thomas (1919d) fi rst described specimens from 
this locality (see Thomas 1920b; Pearson 1958; Cabrera 
1961; and Myers et al. 1990 for varying opinions). Pardiñas 
et al. (2007:399– 400 and Fig. 4, p. 403) reviewed this his-
tory and provided detailed information that placed this site 
at the southern end of the Sierra de Ambato in Catamarca, 
not Rioja, province. Fortunately, the resolution of this issue 
by Pardiñas et al. (2007) fi xes the type locality for C. knighti 
and several other mammal species described by Thomas.

Thomas (1919d) believed C. knighti allied to C. budini 
(= C. frater budini herein) from Jujuy Province, but distin-

description:  Small species, resembling C. fochi but 
with much smaller bullae (Thomas 1920a; A. I. Medina 
et al. 2007). General color uniformly pale brown with buffy 
or whitish half- collar extending to ear on side of neck; as 
with C. fochi, marked darkening on top of muzzle; inner 
sides of forelimbs whitish, paler than venter; hands and 
feet white above; tail dull buffy whitish, with dark brown 
terminal crest. Skull with broad nasals, slightly narrowed 
posteriorly; zygomatic arches widely expanded, anterior 
breadth often greater than posterior; mesopterygoid fossa 
penetrates palate to level of middle of M2; bullae small 
and narrow but smoothly contoured, not compressed, and 
markedly smaller than those of C. fochi. Upper incisors 
particularly proodont, reaching angle of 108°, more so 
than either C. bergi (100°) or C. fochi (94°). External mea-
sure ments of holotype, head and body length 177 mm, tail 
length 72 mm, and hindfoot length 29 mm.

distribution:  Ctenomys juris is known only from 
the type locality in the Chaco Seco ecoregion of Jujuy prov-
ince, Argentina.

selected localit ies  (Map 446): ARGENTINA: 
Jujuy, El Chaguaral (type locality of Ctenomys juris 
Thomas).

subspecies :  Ctenomys juris is monotypic.
natural history:  According to Emilio Budin 

(Thomas 1920a:194), this tuco- tuco was found “in stony 
ground in ravines running down to the river.”

remarks :  Cabrera (1961) treated this species as a 
subspecies of C. mendocinus Philippi, a position main-

Map 446    Single known locality for Ctenomys juris (●). Contour line = 2,000 m.
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small area south and east of Porto Alegre between the Rio 
Guaiba and Lago Barros.

selected localit ies  (Map 448; from T. R. O. 
Freitas 2001): BRAZIL: Rio Grande do Sul, Beco dos Ce-
gos (type locality of Ctenomys lami T. R. O. Freitas), Chico 
Lomã, Parque de Itapuã.

subspecies :  Ctenomys lami is monotypic.
natural history:  T. R. O. Freitas (2001) recorded 

pregnant females of C. lami in the months of June and De-
cember. Litter size was one to three embryos (mean = 2.04 
± 0.73; N = 25).

remarks :  T. R. O. Freitas (2001) distinguished this spe-
cies from the parapatric C. minutus primarily by its unique 
but highly variable karyotype. At least seven karyotypes are 
known, with diploid number ranging from 2n = 54 to 58 with 
fusion/fi ssion and pericentric inversion systems described in 
detail (T. R. O. Freitas 2007). El Jundi and Freitas (2004) pro-
vided details on ge ne tic and demographic structure.

Ctenomys latro Thomas, 1918
Mottled Tuco- tuco

synonym:
Ctenomys latro Thomas, 1918a:38; type locality “Tapia, 

about 20 miles north of Tucuman City. Alt. 600 m,” De-
partamento Trancas, Tucumán, Argentina, 26°36′ S, 
65°18′ W, 689 m.
description:  Small to medium- sized species, head 

and body length 161– 172 mm (A. I. Medina et al. 2007). 

guishable from that species by its dark muzzle, more buffy 
sides, absence of a collar, and cranially notably by the ab-
sence of a separate interparietal. Sperm morphology and 
karyotype are unknown.

Ctenomys lami T. R. O. Freitas, 2001
Lami Tuco- tuco

synonym:
Ctenomys lami T. R. O. Freitas, 2001:2; type locality “Beco 

dos Cegos, Lami Beach in the Guaiba river, near Porto 
Alegre, at 30°51′S, 51°10′W,” Rio Grande do Sul, Brazil.
description:  Quite variable in size, total length 231– 

310 mm, tail length 67– 92 mm, hindfoot length 31– 42 mm, 
and mass 170– 307 g. Dorsal color dark brownish, with each 
hair dark grayish basally and brownish near tip; ventral pel-
age paler. Cranially, nasal bones wide anteriorly and taper 
posteriorly; frontal region fl at from interorbital region pos-
teriorly; frontoparietal suture round; braincase oval- shaped, 
with length about one- third length of skull; zygomatic 
arches squared and robust; incisive foramina small; mesop-
terygoid fossa wide posteriorly and fl ared anteriorly; audi-
tory bullae large and ventrally infl ated. Mandible with long 
and narrow coronoid pro cess, heavy condyloid pro cess, and 
large angular pro cess. All molariform teeth kidney- shaped, 
with M3 and m3 much reduced in size. Upper incisors large, 
orthodont, and faced with orange enamel.

distribution:  Ctenomys lami is known from mul-
tiple localities in Rio Grande do Sul state, Brazil, in the 

Map 447    Selected localities for Ctenomys knighti (●). Contour line = 2,000 m.
Map 448    Selected localities for Ctenomys lami (●).
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remarks :  Cabrera (1961:553) synonymized C. latro 
with C. mendocinus, listing the name as a synonym un-
der the subspecies C. m. tucumanus Thomas, part of his 
concept of a polytypic C. mendocinus. Reig and Kiblisky 
(1969) and Roig and Reig (1969) considered both C. latro 
and C. tucumanus to be distinct species based on karyo-
typic differences, a conclusion followed both by subsequent 
authors and as viewed herein. Ctenomys latro is closely 
allied to C. pilarensis, C. occultus, and C. argentinus in 
mtDNA sequence analyses, with this clade apparently sis-
ter to C. tucumanus (Mascheretti et al. 2000; Parada et al. 
2011; see also J. R. Contreras and Bidau 1999). Contrary 
to Cabrera’s (1961) hypothesis, C. latro shares no molecu-
lar relationship with C. mendocinus (Parada et al. 2011). 
Several related karyotypes have been reported for the spe-
cies, including 2n = 42, FN = 50 (Reig and Kiblisky 1968a), 
2n = 40, FN = 44 (Ortells 1995) and 2n = 40– 42, FN = 48 
(Ipucha 2002; Ipucha et al. 2008).

Ctenomys leucodon Water house, 1848
White- toothed Tuco- tuco

synonyms:
Ctenomys leucodon Water house, 1848:281; type locality “San 

Andrés de Machaca, . . .  south of the Lake Titicaca, 
Department of La Paz, Bolivia”; ca. 4,000 m, 16°44′S 
69°01′W. Thomas, 1927b:552.

Ctenomys (Haptomys) leucodon Thomas, 1916g:305; des-
ignation as type species of new subgenus Haptomys.
description:  Medium sized with total length of 

adults 200– 278 mm, tail length 79– 85 mm, and hindfoot 
length averaging 34 mm (Sanborn and Pearson 1947; S. 
Anderson 1997). Back clay colored with base of hairs slate 
gray followed by either broad or narrow clay band and 
tipped with black; head darker and sides of muzzle and 
cheeks buckthorn brown; undersurface near tawny- olive 
overall but with reddish tinge on chest; tail dark brown 
above and faintly lighter beneath, not dirty white as given 
in Water house’s description, and without crest of long 
whitish hairs (Sanborn and Pearson 1947). Upper incisors 
strongly procumbent and almost unique within genus with 
white or pale yellowish white enamel (Water house 1848; 
Pearson 1959).

distribution:  Ctenomys leucodon occurs in the Al-
tiplano highlands surrounding Lake Titicaca, extending from 
La Paz, Bolivia, to southern Puno, Peru (Pearson 1959).

selected localit ies  (Map 450): BOLIVIA: La 
Paz, Chilalaya (Cook et al. 1990), Comauchi (S. Anderson 
1997), San Andrés de Machaca (type locality of Ctenomys 
leucodon Water house). PERU: 10 km SW of Huacullani 
(Pearson 1959), Río Ccallacami, near Huacullani (Sanborn 
and Pearson 1947).

subspecies :  Ctenomys leucodon is monotypic.

Overall color buffy fawn on sides of head, back, and fl anks; 
crown and middle of face dark brown; venter pale buff 
with throat white and darker chest patch present; colors of 
the upper and under surfaces sharply differentiated; light 
buffy patch behind ear that runs downward and backward 
onto side of neck; tail dark brown along entire length of 
dorsal surface but pale buffy on sides and below. Skull low 
and fl attened, with narrow braincase; rostrum unusually 
broadened, due to thickening of bone outside anterior half 
of incisor alveolus; nasals broad, abruptly and squarely 
truncated behind, considerably surpassed by premaxillary 
pro cesses, and with sides forming straight converging lines; 
zygomatic arches widely expanded, but distinctly short an-
teroposteriorly; temporal ridges unite to form low median 
sagittal crest rather than remaining separated; supraoccipi-
tal smooth, without median ridge; bullae small but smooth 
and well infl ated. Cheek teeth small and appear rather deli-
cate; PM4 exceeds molars in diagonal diameter.

distribution:  Ctenomys latro is known only from 
Tucumán province, Argentina, in the Chaco Seco ecoregion.

selected localit ies  (Map 449): ARGENTINA: 
Tucumán, Burruyacu, E Cerro Campo (Thomas 1926d), Río 
Choromoro (A. I. Medina et al. 2007), Tapia (type locality of 
Ctenomys latro Thomas), Ticucho (Ipucha et al. 2008).

subspecies :  Ctenomys latro is monotypic.
natural history:  No data on ecol ogy are avail-

able. Specimens have been collected in areas of open 
Chacoan forest with extremely stony soils.

Map 449    Selected localities for Ctenomys latro (●). Contour line = 2,000 m.
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description:  Relatively large, reddish- brown tuco- 
tuco with unusually procumbent incisors, similar to those 
of C. leucodon but more robust. Head and body length 
204– 219 mm, tail length 68– 71 mm, and hindfoot length 
averages 37 mm. General color of upper parts uniform 
dark cinnamon brown without special markings; muzzle 
only slightly washed with black; under surfaces brighter 
cinnamon, often very bright, sometimes throughout but 
always in inguinal region; throat with slight, darker col-
lar; forefeet and hindfeet dull whitish above; tail thinly 
haired, blackish above at base but whitish otherwise. 
Skull large, long, but neither broad nor robust; nasals 
rather short and broad; interorbital region broad, with-
out projecting supraorbital ledges; lambdoidal crest 
strongly developed, with well- marked median forwardly 
directed angle; zygoma with simple angular projection 
above, not broadened at its tip; concave groove on outer 
upper side of malar absent; bullae appear somewhat com-
pressed. Upper incisors very large and heavy, fl attened 
and strongly pigmented orange in front, very proodont 
(incisive angle of holotype 117°), and readily visible in 
front of premaxilla when viewed from above. About 33% 
of adult specimens show open frontoparietal fenestrae (S. 
L. Gardner and Anderson 2001).

distribution:  Ctenomys lewisi is known from two 
closely adjacent localities in northwestern Tarija, Bolivia 
(S. Anderson 1997:492, Fig. 770).

natural history:  Few data on ecol ogy are avail-
able. A single pregnant female has been recorded in the 
month of August in Bolivia (S. Anderson 1997). In one local 
Peruvian population, Pearson (1959) noted that individuals 
 were nonvocal, made large earthen mounds in sloping grass-
land, and occurred at slightly lower elevation than adjacent 
populations of C. opimus. S. L. Gardner and Duszynski 
(1990) examined feces of this species but found no eimerian 
oocysts.

remarks :  Thomas (1916g) placed C. leucodon into 
the monotypic subgenus Haptomys, a position that has 
mixed support from molecular markers. Cook et al. (1990) 
compared this species to others they recognized as occur-
ring in Bolivia. Phyloge ne tic analyses of electromorphic al-
lozymes (Cook and Yates 1994) placed C. leucodon in a 
near basal- polytomy with species of the nominotypical sub-
genus, whereas mtDNA sequences positioned C. leucodon 
in a near- basal polytomy, excluding C. sociabilis (Parada 
et al. 2011). Cook et al. (1990) described a karyotype with 
2n = 36, FN = 68. Sperm morphology is unknown.

Ctenomys lewisi Thomas, 1926
Lewis’s Tuco- tuco

synonym:
Ctenomys lewisi Thomas, 1926c: 323; type locality 

“Sama, 4000 m,” 50 km W Tarija, Tarija, Bolivia, 
21°3′S 65°10′W.

Map 450    Selected localities for Ctenomys leucodon (●). Contour line = 
2,000 m.

Map 451    Selected localities for Ctenomys lewisi (●). Contour line = 2,000 m.
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gallanes, Chile,” Isla de Riesco, Provincia de Magallanes, 
Magallanes y Antártica Chilena region, ca. 52°50′S 
71°45′W.

Ctenomys magellanicus obscurus Texera, 1975: 163; type 
locality “Estancia Lago Escondido, 20 km S de la Sección 
Rio Grande, cerca de Lago Blanco, Tierra Del Fuego, Ma-
gallanes y Antártica Chilena, Chile, ca. 500 m,” 53°53′S 
68°52′W.
description:  Relatively large species with total 

length from 267 mm in C. m. magellanicus to 304 mm in 
C. m. fueginus. Generally pale- colored, with pale grizzled 
grayish buff upper parts and clear cinnamon buff under 
parts in C. m. magellanicus and C. m. fueginus; prevail-
ing color of populations allocated to C. m. osgoodi; much 
darker, brownish ochraceous rather than grayish buff; 
color of C. m. dicki wholly mixed blackish and buffy 
smoke gray both above and below; that of C. m. obscu-
rus homogeneously darker than other subspecies (Texera 
1975). Skull notably angular with many sharp ridges and 
pointed pro cesses, particularly so in specimens of nomino-
typical race. Skull of C. m. fueginus similar to that of C. m. 
magellanicus but with slightly more swollen and bulbous 
auditory bullae, broader interorbital region, and broader 
rostral or antemolar part. Skull of C. m. osgoodi also simi-
lar but with narrower and more laterally compressed audi-
tory bullae. Skull of C. m. dicki essentially as that of C. 
m. fueginus, except that auditory bullae slightly smaller 
and shorter and interorbital region wide, as in C. m. 
magellanicus.

distribution:  Ctenomys magellanicus is distrib-
uted in extreme southern Chile and southern Argentina, 
including Tierra del Fuego.

selected localit ies  (Map 452): ARGENTINA: 
Santa Cruz, Cordilleras, west of upper Río Chico (type lo-
cality of Ctenomys osgoodi J. A. Allen), 30 mi S of Santa 
Cruz (Osgood 1943b); Tierra del Fuego, Estancia San 
Martín, Bahía San Sebastián (MVZ 164145), Estancia Vi-
amonte (Osgood 1943b), Lago Fagnano (Osgood 1943b), 
near east end of Lake Fagnano (Osgood 1943b). CHILE: 
Aysén, Río Ñirehuao (Osgood 1943b); Magallanes y An-
tártica Chilena, Bahía Felipe (USNM 398541), Estancia 
Lago Escondido (Ctenomys magellanicus obscurus Tex-
era), Estancia Ponsonby, east end of Riesco Island (type lo-
cality of Ctenomys magellanicus dicki Osgood), La Cum-
bre, Baguales (Feito and Gallardo 1982), Port Gregory 
(type locality of Ctenomys magellanicus Bennett), Punta 
Arenas (AMNH 17444).

subspecies :  Both Osgood (1943b) and Cabrera 
(1961) considered C. magellanicus to be a polytypic spe-
cies with four subspecies (dicki Osgood, magellanicus Ben-
nett, fueginus Philippi, and osgoodi Allen). Texera (1975) 
later described a fi fth subspecies (obscurus).

selected localit ies  (Map 451): BOLIVIA: 
Tarija: 1 km E of Iscayachi, Río Tomayapo (S. Anderson 
1997), Sama (type locality of Ctenomys lewisi Thomas).

subspecies :  Ctenomys lewisi is monotypic.
natural history:  Ctenomys lewisi inhabits deep 

soils of the Tomayapo Valley and Sama between 3,450 
and 4,000 m. Thomas (1926c) inferred a semiaquatic habit 
based on captures in holes in wet stream banks, but more 
recent captures have not confi rmed this suggestion (S. An-
derson 1997). Pregnant females have been recorded in the 
month of July. S. L. Gardner and Duszynski (1990) re-
ported eimerian oocysts from feces.

remarks :  Both electromorphic (Cook and Yates 
1994) and mtDNA sequence (E. P. Lessa and Cook 1998; 
Parada et al. 2011) analyses suggest a close sister rela-
tionship between C. lewisi and C. frater, and then with 
C. conoveri and an apparently undescribed species from 
Llathu, Cochabamba, Bolivia (Parada et al. 2011). Cook 
et al. (1990) described a karyotype with 2n = 56 and FN = 
74; Ruedas et al. (1993) reported on genome size and other 
karyological attributes. Sperm morphology is the simple 
symmetric type (Vitullo and Cook 1991).

Ctenomys magellanicus Bennett, 1836
Magellanic Tuco- tuco

synonyms:
Ctenomys magellanicus Bennett, 1836:190, type local-

ity “Port Gregory [= Bahía San Gregorio], near eastern 
end of north side of Straits of Magellan, Chile,” Aysén 
, 52°25′S, 69°45′W, 0 m (see J. A. Allen 1905:35; Rus-
coni 1928:238; Osgood 1943b).

Ctenomys fueginus Philippi, 1880:276, type locality “östli-
chen Insel,” eastern island or Isla Grande, Tierra del Fuego, 
Magallanes y Antártica Chilena, Chile (Osgood 1943b).

Ctenomys neglectus Nehring, 1900b:535; type locality “Pa-
tagonien.”

Ctenomys robustus J. A. Allen, 1903b:185; type locality 
“Rio Chico de Santa Cruz, near the Cordilleras,” Santa 
Cruz, Argentina; restricted by Pardiñas (2013) as “río 
Tucu Tucu, ca. 8 km aguas abajo desde su nacimiento 
(48.47ºS, 71.87ºW, departamento Río Chico, Santa 
Cruz, Argentina).” Preoccupied by Ctenomys robustus 
Philippi (1896), although not the same species (see ac-
count for C. fulvus).

Ctenomys osgoodi J. A. Allen, 1905:191; substitute name 
for C. robustus J. A. Allen.

Ctenomys magellanicus fueginus: Osgood, 1943b:119; name 
combination.

Ctenomys magellanicus osgoodi: Osgood, 1943b:120; name 
combination.

Ctenomys magellanicus dicki Osgood, 1943b:123; type lo-
cality “Estancia Ponsonby, east end of Riesco Island, Ma-
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and nuclear microsatellite loci for population samples on 
Tierra del Fuego that encompassed the two cytotypes.

Ctenomys “mariafarelli” Azurduy, 2005
Maria Farell’s Tuco- tuco

synonym:
Ctenomys mariafarelli Azurduy, 2005b:70; type local-

ity “5.5 Km al noreste de la localidad de Vallegrande 
(18°28′S, 64°08′O; 1800 m), provincia Florida, del De-
partamento de Santa Cruz, Bolivia”; nomen nudum (see 
Remarks).
description:  Relatively large tuco- tuco, with total 

length of males (N = 2) 291– 295 mm, tail length 74– 85 mm, 
hindfoot length 39– 41 mm, and mass 307– 364 g; females (N 
= 3) smaller, total length 254– 273 mm; tail length 73– 81 mm; 
hindfoot length 33– 38 mm, and mass 173– 227g. Dorsal color 
brownish with poorly defi ned median blackish stripe, lacking 
half- collar typical of C. boliviensis, purportedly its closest 
relative; fl anks paler brown or ochraceous; venter yellowish 
with white inguinal and axillary spots. Skull elongated and 
narrow with respect to expansion of zygomatic arches; nasal 
bones wide posteriorly and taper anteriorly; frontal region 
narrow; zygomatic arches slightly square; tympanic bullae 
moderately large and infl ated. Upper incisors conspicuously 
proodont, large, and faced with orange enamel.

distribution:  Ctenomys “mariafarelli” is known 
only from the type locality in Santa Cruz department, 
Bolivia.

natural history:  An inhabitant of the Patagonian 
steppe, C. magellanicus lives usually in open meadows 
with dense grass cover. Burrow systems are constructed 
30 cm or more below the surface. Individual feed on the 
roots of grasses and shrubs (Mann 1978). Native Ameri-
cans from Tierra del Fuego called these tuco- tucos cururu, 
a name also applied to other medium- sized rodents in the 
area, and at least the indigenous Selk’nam included them in 
their diet (Pepa 2001; Pardo 2007).

remarks :  Thomas (1898h) recorded a specimen of 
this species from Tombo Point (Punta Tombo), Chubut, 
Argentina, without justifi cation. This tuco- tuco is very 
likely not C. magellanicus, given the large expanse of Pa-
tagonian steppe separating this locality from the main dis-
tribution of the species. Osgood (1943b:122) referred a 
topotype of C. fodax in the Field Museum collection to C. 
m. osgoodi; C. fodax is herein considered a species distinct 
from C. magellanicus (see that account).

The type locality of J. A. Allen’s C. robustus (subse-
quently renamed C. osgoodi) was given in the original de-
scription as “Rio Chico de Santa Cruz, near the Cordille-
ras ( J. A. Allen 1903b:185). Subsequently, Allen (1905:40) 
gave additional information to narrow the exact locality, 
stating fi rst “in the alluvial river valley of the upper Rio 
Chico, at the eastern base of the Andes” and then a few 
sentences later “most specimens of this species appear to 
have been taken in Mayer Basin, at the edge of the Cor-
dilleras.” Earlier in the same report, Allen (1905:2) had 
written about the route taken by the fi eld party who “then 
followed a continuous journey of some 259 miles up the 
Rio Chico de Santa Cruz, to the mouth of the Rio Bel-
grano” with mammal specimens taken “north from the 
Rio Belgrado to the vicinity of Lake Buenos Aires.” Allen 
(1905:footnote 2) further wrote “most specimens are la-
beled ‘Arroyo Eche’ (= Aike).” Lago Buenos Aires (= Lago 
General Carrera) is about 180 km north of the mouth of 
the Río Belgrano where it joins the Río Chico (at about 
48.24°S, 71.24°W). The type locality of osgoodi J. A. Allen 
is thus likely at a point between these two places. I have 
been unable to locate either “Mayer Basin” or “Arroyo 
Eche,” although present- day RN 40 crosses the Río Ecker 
about 60 km south of Perito Moreno, which is just east of 
Lago Buenos Aires.

Ctenomys magellanicus is chromosomally polytypic. 
Reig and Kiblisky (1969) recorded diploid numbers of 36 
and 38 for C. m. fueginus, and M. H. Gallardo (1979) 
described a diploid number of 34 for C. m. magellanicus. 
Lizarralde et al. (2003) examined telomeric sequence lo-
calization in the 2n = 34 and 2n = 36 cytotypes. Sperm 
morphology is the simple asymmetric type (Feito and Gal-
lardo 1982). Fasanella et al. (2013) reported on historical 
demography and spatial structure in mtDNA sequences 

Map 452    Selected localities for Ctenomys magellanicus (●).
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welchem der bie Talca vorbeifl iessende und bei Consti-
tucion Mündende Fluss gleichen Namens entspringt,” 
given as Laguna de Maule, Talca province, Chile, ca. 
36°00′S, 70°30′W” by Osgood (1943b:125).

Ctenomys mendocinus maulinus: Thomas, 1927d:657; name 
combination.

Ctenomys maulinus maulinus: Osgood, 1943b:24; name 
combination.

Ctenomys maulinus brunneus Osgood, 1943b:125; type 
locality “Rio Colorado, Province of Malleco, Chile. Alt. 
3,000 ft,” 38°27′S, 71°22′W, 900 m.
description:  Medium sized, total length varying 

from 275 mm in nominotypical subspecies to 305 mm 
in C. m. brunneus. Dorsal color of C. m. maulinus uni-
formly light brown and tail typically with short, white 
pencil at tip. Color of C. m. brunneus richer and darker 
brown (Mann 1978); feet dull buffy white; tail brown 
above, pale buffy below with buffy white pencil at the tip. 
Skull with per sis tent frontoparietal fontanelle; wide fl at 
interorbital space; imperceptible postorbital pro cesses; 
auditory bullae relatively short and swollen in nomino-
typical subspecies but narrower and more elongate in C. 
m. brunneus.

distribution:  The nominotypical subspecies C. m. 
maulinus occurs only in Talca province, Chile, whereas 
C. m. brunneus is distributed in the provinces of Cautín 
and Malleco between 1,000 and 2,000 m (Osgood 1943b; 
Greer 1965). Yepes (1935a) and Pearson (1984, 1995) 
extended the range of this species into Neuquén and Río 
Negro provinces of Argentina, but without comments on 
subspecies allocation.

selected localit ies  (Map 454): ARGENTINA: 
Neuquén, Aeropuerto Caviahue (MVZ 183299), 2 km E 
and 1 km N of Caviahue (MVZ 183298), Chapelco (MVZ 
183304), 1 km E of Copahue, Las Maquinitas (MVZ 
183310), Lago Epulafquen (MVZ 185055), Lago Lolog, 
NE coast, 5 km W of Rio Quilquihue (MVZ 183312), near 
Estancia Los Helechos, 2.5 km W and 5 km S of Cerro 
Colorado (MVZ 163462); Río Negro, ridge above Refu-
gio Neumeyer (MVZ 163823). CHILE: Araucanía, Río 
Colorado (type locality of C. maulinus brunneus Osgood), 
Lonquimay, Río Colorado (MVZ 154132); Maule, Arroyo 
del Valle, Río Maule (FMNH 50731), Río Maule, 14 km 
above Curillanque (FMNH 50733), Laguna del Maule 
(type locality of Ctenomys maulinus Philippi).

subspecies :  Both Osgood (1943b) and Cabrera 
(1961) recognized two subspecies, the paler nominotypi-
cal form in Talca province, Chile, and the darker C. m. 
brunneus from Malleco and Cautín provinces, Chile. 
Specimens from Neuquén and Río Negro provinces in Ar-
gentina are, as yet, unassigned to subspecies (see Pearson 
and Christie 1985).

selected localit ies  (Map 453): BOLIVIA: Santa 
Cruz: Vallegrande (type locality of Ctenomys mariafarelli 
Azurduy).

subspecies :  Ctenomys “mariafarelli” is monotypic.
natural history:  No data are available on ecol-

ogy, behavior, reproduction, or food preferences.
remarks :  According to Azurduy (2005b), the species 

is closely allied to C. boliviensis. Neither the karyotype nor 
sperm morphology is known. The name Ctenomys mari-
afarelli was published in the electronic journal Kempffi ana, 
and thus at the time of publication did not meet the require-
ments of Article 8.6 of the International Code for Zoologi-
cal Nomenclature (ICZN 1999). The recently amended Code 
(International Commission on Zoological Nomenclature 
2012) accepts electronic publication of new names, but only 
if (a) the date of issue is subsequent to 2011, (b) the publica-
tion date is included in the work itself, and (c) the publication 
is registered in the Offi cial Register of Zoological Nomencla-
ture (ZooBank). Since none of these requirements apply to 
Azurduy’s name, mariafarelli Azurduy is a nomen nudum.

Ctenomys maulinus Philippi, 1872
Maule Tuco- tuco

synonyms:
Ctenomys maulinus Philippi, 1872: 442; type locality “D. 

Toribio Medina, hat diese Art im Januar und Februar 
d.J. in der hohen Cordillere der Prov. Maule gefunden 
und zwar in der Hähe des Sees laguna de Maule, aus 

Map 453    Single known locality for Ctenomys “mariafarelli” (●). Contour line 
= 2,000 m.
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Ctenomys eremicus J. R. Contreras, 1979a:45; nomen nudum.
Ctenomys eremophilus J. R. Contreras, 1981:22; nomen 

nudum.
description:  Medium sized (mean total body 

length 247.3 mm in females and 262.12 mm in males; tail 
length 77.4 mm females and 82.2 mm males; Rosi et al. 
2002, 2005; A. I. Medina et al. 2007). Dorsal pelage light 
brown to grayish red with transverse waves of blackish 
hair that disappear in paler ventral region; tail whitish 
with median dorsal stripe of longer hairs; feet covered 
with sparse white hair. Cranial features include broad ros-
trum, prominently ridged parietals without sagittal crest, 
well- developed lambdoid crest, jugals with prominent 
dorsally projected pro cesses, enlarged infraorbital foram-
ina with no canal for nerve transmission, and large bul-
lae with fl at and closely appressedparoccipital pro cesses. 
Mandible with moderately developed coronoid pro cess 
and wide angular pro cess that fl ares outward. Upper and 
lower third molars vestigial. Upper incisors nearly ortho-
dont, with roots extending to anterior edge of cheek teeth; 
enamel colored dark orange.

distribution:  Ctenomys mendocinus is distributed 
along the eastern base of the Andes of west- central Argen-
tinean provinces of Mendoza, San Luis, San Juan, and La 
Pampa provinces (Braggio et al. 1999; Rosi et al. 2002). 
Most populations occupy the Monte de Llanuras y Mese-
tas ecoregion between 174 and 3,400 m (Rosi et al. 2002; 
Bidau 2006).

selected localit ies  (Map 455): ARGENTINA: 
La Plata, Estancia la Pastoril (Braggio et al. 1999), Lihuel- 
Calel (Wilkins and Cunningham 1993), Naicó (Braggio 
et al. 1999), Río Salado (Braggio et al. 1999), Santa Rosa 
(Braggio et al. 1999); Mendoza, Desaguadero (Wilkins and 
Cunningham 1993), 3 km S of Laguna Diamante (Sage 
et al. 1986), La Paz (Wilkins and Cunningham 1993), Las 
Higueras (Rosi, Cona et al. 1996), Las lajas (Rosi, Cona 
et al. 1996), Lavalle (Wilkins and Cunningham 1993), 
Mendoza (type locality of Ctenomys mendocinus Philippi), 
Papagallos (Roig and Reig 1969), Tambillos (Rosi et al. 
2002), Tupungato (Slamovitz et al. 2001), 25 de Mayo 
(Pearson and Lagiglia 1992); San Luís, Villa Mercedes 
(Rosi et al. 1992).

subspecies :  Ctenomys mendocinus today is consid-
ered monotypic.

natural history:  Ctenomys mendocinus is one of 
the best- studied tuco- tuco species and one with the largest 
known geographic distribution (see Rosi et al. 2005). Al-
banese et al. (2010) described resource use and distribution 
and Camin (2010) reviewed gestation, maternal behavior, 
and growth and development. This species constructs bur-
rows of the linear type with those of males signifi cantly 
longer (mean 51 m) than those of females (22 m; Camin 

natural history:  Ctenomys maulinus inhabits 
widely divergent habitats such as Nothophagus (Noth-
ofagaceae) – Araucaria (Araucariaceae) woodlands and 
open volcanic sands from 900 to 2,000 m elevation (Red-
ford and Eisenberg 1992). M. H. Gallardo and Anrique 
(1991) describe population pa ram e ters and burrow sys-
tems, and M. H. Gallardo and Kohler (1994) document 
demographic changes and loss of ge ne tic variation in a lo-
cal population following a volcanic eruption.

remarks :  Skins and skulls of Argentinean specimens 
are indistinguishable from C. m. maulinus from Chile 
(Pearson 1995). Numerous large tuco- tucos, probably C. 
maulinus, have been recovered from owl pellets more than 
5,000 years old at Cueva Traful, near Confl uencia, Neu-
quén province, Argentina (Pearson 1984). Both subspecies 
of C. maulinus share the same 2n = 26, FN = 48, karyotype 
(M. H. Gallardo 1979) and an asymmetrical simple sperm 
morphology (Feito and Gallardo 1976, 1982).

Ctenomys mendocinus Philippi, 1869
Mendoza Tuco- tuco

synonyms:
Ctenomys mendocina Philippi, 1869:38; type locality “Men-

doza,” = Mendoza Province, Argentina, Departamento 
Capital, 32°53′S, 68°49′ W, 980 m.

Ctenomys mendocinus: Philippi, 1896:17; correction of gen-
der agreement.

Ctenomys eremophilus J. R. Contreras and Roig, 1975:19; 
unavailable (ICZN 1999:Art. 13; see Parada et al. 2012).

Map 454    Selected localities for Ctenomys maulinus (●). Contour line = 
2,000 m.
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and Reig 1991; Massarini, Barros, Roig, and Reig 1991; 
Braggio et al. 1999; Parada et al. 2012). Individuals with 
both 2n = 48 and 50  were present in the Ñacuñán Bio-
sphere Reserve, with these samples sharing high similarity 
to other samples of C. mendocinus in mtDNA cytochrome-
b sequences (Parada et al. 2012). It has a simple asymmet-
rical type of sperm (Vitullo et al. 1988).

Ctenomys minutus Nehring, 1887
Minute Tuco- tuco

synonyms:
Ctenomys minutus Nehring, 1887:47; type locality “stam-

men aus den ‘Campos’, welche sich östlich von Mundo 
Novo (also ziemlich weit nördlich in der Provinz Rio 
Grando do Sul),” Brazil (= Taquara do Mundo Novo, 
Reig. et al. 1965; or = Taquara, Belton 1985), ca. 10 m, 
29°39′S 50°47′ W; restricted by Langguth and Abella 
(1970:18), following Nehring (1900c:206), to the oce-
anic coast at a resort near the mouth of the Rio Tra-
mandahy, 98 km E of Porto Alegre, Rio Grande do Sul, 
Brazil.

Ctenomys minimus S. Anderson, 1985:14; incorrect subse-
quent spelling of Ctenomys minutus Nehring.
description:  Described from three skulls sent to 

Alfred Nehring by Th. Bischoff. Nehring’s original de-
scription included only a few dimensions of each skull 
(approximate total lengths 41.5, 39, and 35.5 mm, respec-
tively; basilar lengths 34, 32.3, and 28.5 mm; widths of 

et al. 1995; Rosi, Cona et al. 1996). As is true for most 
tuco- tucos, C. mendocinus has solitary habits even in the 
reproductive season and is strongly territorial (Puig et al. 
1992; Rosi et al. 2000). Reproduction occurs from July 
to March; gonadal activity of females begins in the win-
ter, but male testes seem to be active throughout the year 
(Dacar et al. 1998). Gestation lasts three months, and the 
annual mean litter size is 2.8 (range: 1– 4; Rosi, Puig et al. 
1996). Camin (1999) described mating behavior. Dietary 
habitats of C. mendocinus are also well known, with spe-
cialization primarily on the above ground parts of grasses 
and shrubs (Camin and Madoery 1994; Madoery et al. 
1997; Puig et al. 1999; Tort et al. 2004).

remarks :  Cabrera (1961:551) included C. bergi, 
C. fochi, C. haigi, C. juris, C. occultus, C. recessus (= C. 
talarum recessus), and C. tucumanus as subspecies of C. 
mendocinus. He also included C. azarae and C. latro in 
the synonymy of C. m. mendocinus and C. m. tucumanus, 
respectively. Herein, each of these taxa is considered good 
species (Bidau 2006). M. M. Díaz et al. (2000) cited C. 
mendocinus for Salta province, Argentina, but those speci-
mens are more appropriately assigned to C. fochi. Cteno-
mys mendocinus has its closest affi nities (based on mor-
phological, chromosomal, and molecular data) with other 
species in central Argentina that collectively comprise a 
“mendocinus” group, namely C. azarae, C. porteousi, and 
C. australis ( J. R. Contreras and Bidau 1999; Mascheretti 
et al. 2000), which has been expanded more recently to 
include C. fl amarioni and C. rionegrensis (Parada et al. 
2011) based on mtDNA sequences.

J. R. Contreras and Roig (1975) coined the name Cteno-
mys eremophilus for a new species they proposed from the 
Ñacuñán Biosphere Reserve in Mendoza province, Argen-
tina, in the abstracts of a scientifi c meeting. J. R. Contreras 
(1979a, 1981) subsequently referred to the same sample 
as C. eremicus or C. eremophilus, respectively. Parada 
et al. (2012), however, documented that eremophilus J. R. 
Contreras and Roig was unavailable, as it did not meet the 
requirements for publication (ICZN 1999:Art. 13). And, 
Galliari et al. (1996) concluded that both eremicus J. R. 
Contreras and eremophilus J. R. Contreras  were nomina 
nuda as neither name was accompanied by a description, 
illustration, or reference to such (ICZN 1999:Art.12). Un-
fortunately, eremophilus has been used in the subsequent 
literature as though it  were a valid species (Giannoni 
et al. 1996; Borruel et al. 1998; Rosi et al. 2009). Bidau 
(2006) regarded eremophilus as a synonym of C. pontifex 
Thomas, without comment (see Parada et al. 2012).

The karyotype of C. mendocinus is polymorphic, with 
diploid numbers of 48 or 50 and number of autosomal 
arms varying between 68 and 80, mostly due to variation 
in short- arm heterochromatin (Massarini, Barros, Ortells, 

Map 455    Selected localities for Ctenomys mendocinus (●). Contour line = 
2,000 m.
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based his C. minutus  were immatures, “so much so, indeed, 
that I doubt if the full- grown animal is any smaller than 
the Uruguayan Ct. torquatus, Licht.” Nehring (1900a,c), 
however, rebutted Thomas’s assertion in great detail and 
provided line- drawings as well as a photograph of the larg-
est of three skulls he used in his original description to em-
phasize its “adult” features, including well- developed ridg-
ing, broad zygomatic arches, and almost complete fusion 
of the sphenobasilar suture.

S. Anderson (1997:497; see also S. Anderson et al. 
1987) tentatively assigned Bolivian specimens from Santa 
Cruz department to C. minutus “on the basis of size and 
geographic occurrence.” This assignment, however, is 
probably in error. Anderson’s “geographic occurrence” 
rationale was based on Cabrera’s (1961) unjustifi ed con-
sideration of C. bicolor from Mato Grosso (or Rôndonia; 
see account of that species), Brazil, as a valid subspecies 
of C. minutus. Moreover, the holotype, and only known 
specimen of C. bicolor is large, not small in size, making 
the linkage of this taxon to either the Bolivian specimens 
or to true C. minutus from southeastern Brazil untenable, 
and thereby negating a geographic connection between 
the small Bolivian specimens and C. minutus. Indeed, E. P. 
Lessa and Cook (1998) referred to these Bolivian speci-
mens as “Ctenomys sp. ‘minut,’ ” thus suggesting that 

upper incisors, 4.6, 4.0, and 3.8 mm; and lengths of upper 
toothrow, 31.5, 27.0 [?], and 27.6 mm). Nehring noted 
that all three skulls  were of adult animals, because all teeth 
had erupted and  were worn, although smallest of three 
was younger than largest. Other features apparent from 
illustrations provided in Nehring (1887, 1900c) include 
slightly proodont upper incisors, enlarged but anterior- 
posteriorly constricted auditory bullae, proportionally 
broad interorbital region, braincase with weakly devel-
oped parasagittal ridged, approximately equal distances 
across zygomatic arches and auditory tubes, and vertically 
directed postorbital spine of the jugal. Overall dimen-
sions, contrary to implication of species epithet, place C. 
minutus among medium- sized species of tuco- tucos, with 
total length averaging 250 mm (Reig et al. 1966). Over-
all color medium to dark brown dorsally and light brown 
ventrally; young individuals usually paler than adults 
(Rebelato 2006). Baculum paddle shaped, mean length 
9.34 mm, with V-shaped proximal tip. Glans penis with 
dense (12/mm2), single- tipped epidermal spines averaging 
245.14 ± 49.81 µm s.d. in length (Rocha- Barbosa et al. 
2013).

distribution:  Ctenomys minutus is known from 
the southern Brazilian states of Santa Catarina and Rio 
Grande do Sul.

selected localit ies  (Map 456; from T. R. O. 
Freitas 1997, except as noted): BRAZIL: Rio Grande do 
Sul, Capão Novo, Cidreira, Mostardas, Osório, Palmares 
do Sul, Palmital, Passinhos, Taquara (type locality of Cte-
nomys minutus Nehring), Tavares, Tôrres; Santa Catarina, 
Jaguaruna, Morro dos Conventos.

subspecies :  Cabrera (1961:553) recognized two 
subspecies, C. m. minutus and C. m. bicolor, the latter cor-
responding to C. bicolor (Miranda- Ribeiro 1914), herein 
regarded as a separate species. Consequently, C. minutus 
is monotypic.

natural history:  This species usually occupies 
the highest parts of sandy and dry fi elds and pastures not 
far from water bodies along the coastal plain of south-
ern Brazil. This is a solitary and territorial species, with 
low vagility and sedentary behavior and sexual size di-
morphism in favor of males (Marinho and Freitas 2006). 
Population densities may vary from 7 to 42 individuals 
per hectare (Gastal 1994; M. B. Fonseca 2003). Sex ratio 
is 1:1 in juveniles and subadults but biased toward females 
in adults, with 1.3 times more females in general and 
1.26:1 females in the adult cohort (M. B. Fonseca 2003; 
Marinho and Freitas 2006). Gestation time is about 90 
days, and sexual maturity is reached within 6– 7 months 
(M. B. Fonseca 2003).

remarks :  Thomas (1898d:285) believed that the 
original series of three skulls upon which Nehring (1887) Map 456    Selected localities for Ctenomys minutus (●).
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natural history:  No data are available ecologi-
cal characteristics of C. nattereri except for the account 
of the specimen that Leo E. Miller collected on Febru-
ary 24, 1914, during the Roosevelt- Rondon Expedition 
( J. A. Allen 1916d; L. E. Miller 1918). According to L. 
E. Miller (1918:239), the single excavated burrow “mea-
sured fi fteen feet [4.60 m] long, eight feet [2.45 m] deep 
and three feet [0.92 m] wide, and it required half a day 
for the Indians to complete the work.” This is a fairly 
deep system for tuco- tucos. The burrow, however, was 
simple because “at the end [of the 15 feet long tunnel] 
was a small cavity, but no nest. Small bunches of grass 
 were found in the gallery which had been pulled down by 
the roots.” The local Nhambiquara, who helped Miller 
collect the specimen,  were very fond of the animal’s fl esh 
“and often dig them out to eat” (L. E. Miller 1918:238). 
Although “the animal seemed bewildered above ground 
and could not run fast” (L. E. Miller 1918:239), Theo-
dore Roo se velt, who was watching the  whole procedure, 
wrote that “the animal dug hard to escape, but when 
taken and put on the surface of the ground it moved 
slowly and awkwardly,” but “it showed vicious courage” 
(Roo se velt 1914:246). In his fi eld notes, L. E. Miller (in 
J. A. Allen, 1916d:595) calls this tuco- tuco “cururu,” 
probably mistaking this with “curu- curu,” a common 
name given to tuco- tucos in parts of Brazil (A. B. de H. 
Ferreira 1986:513). Interestingly, cururu or cururú was 
the name given by indigenous Fueguians to C. magellani-
cus (see that account).

remarks :  The true geographic distribution of C. nat-
tereri is almost completely unknown. Nehring (1900b) 
described and fi gured the skull upon which Wagner based 
his name C. nattereri, giving the locality as “Caiçara in 
Matto Grosso.” Cabrera (1961:553) also restated Wag-
ner’s (1848) type locality of “Caissora” as “Caicara (= 
Caiçara).” S. Anderson et al. (1987:11), however, equated 
“Caissora” with “Cáceres” in the Brazilian state of Mato 
Grosso (16°00′S 57°45′ W). No locality named “Caissora” 
occurs in Brazil, and of the six Caiçara localities found in 
maps and gazetteers, none relates geo graph i cally to the 
probable type locality of C. nattereri. Thus, “Cáceres” is 
the most probable geographic location of the type of C. 
nattereri.

J. A. Allen (1916d:569) reported fi nding one specimen 
of C. nattereri at 12°19′S 60°30′ W near the community 
of José Bonifácio (misspelled as José Bonefacio [pp. 560, 
595] and José Bonesfascio [p. 569]) in the Brazilian state 
of Rondônia, although he gave no reason for this assign-
ment. This locality is, however, quite distant from Cáceres, 
and separated from it by the high Chapada dos Parecís, 
suggesting an atypically (for a tuco- tuco) large distribu-
tion. Moreover, L. E. Miller (in J. A. Allen 1916d:595) 

they had been incorrectly assigned to C. minutus. Whether 
or not these Bolivian specimens belong to another of those 
species that have been described or represent an as yet un-
named taxon must await further revisionary work on the 
genus.

Populations of C. minutus from Brazil are very poly-
morphic for Robertsonian and tandem fusions, resulting 
in a variation of diploid number from 42 to 50 (T. R. O. 
Freitas 1997, 2005; Freygang et al. 2004). Marinho and 
Freitas (2000) and Gava and Freitas (2002, 2004) char-
acterized contact zones between different cytotypes. The 
sperm has the symmetric morphology (T. R. O. Freitas 
1995).

Ctenomys nattereri Wagner, 1848
Natterer’s Tuco- tuco

synonyms:
Ctenomys Nattereri Wagner, 1848:72; type locality “Cais-

sora (Provinz Matogrosso)” (= Caiçara, Nehring 1990b: 
537 and Cabrera 1961:553, or = Cáceres, S. Anderson 
et al. 1987:1), Mato Grosso, Brazil, ca. 200 m, 16°00′S 
57°45′ W.

Ctenomys boliviensis nattereri: S. Anderson et al., 1987:11; 
name combination.
description:  Moderately large, head and body 

length about 245 mm, tail length 71 mm, ear length 
11 mm, and hindfoot length (including claw) 54 mm. 
Head and particularly muzzle very broad and fl at, rhi-
narium nearly naked, eyes small, and incisors very broad 
and ungrooved; ear opening very small, within small 
pinna. Claws on forefeet especially long (medial claw 
about 16 mm), and typical tuco- tuco comb- like hairs ex-
tend from sides of hindfeet. Overall dorsal color uniform 
brownish and shiny, fl ecked with black that vaguely de-
fi nes a dorsal stripe passing from middle of head along 
back, gradually disappearing toward rump. Under sur-
face all black but with light shading, interrupted by white 
spotting, particularly in axillary and inguinal areas. Up-
per incisors faced with “vivid saffron- red” enamel. A 
third known specimen, from José Bonifácio, Rondônia 
state, Brazil, smaller, with head and body 218 mm and tail 
72 mm ( J. A. Allen 1916d).

distribution:  Ctenomys nattereri is known only 
from three localities, one each in Santa Cruz department, 
Bolivia, and both Mato Grosso and Rôndonia states in 
west- central Brazil.

selected localit ies  (Map 457): BOLIVIA: Santa 
Cruz, Santa Cruz de la Sierra (Parada et al. 2011). BRA-
ZIL: Rondônia, José Bonifácio ( J. A. Allen 1916d); Mato 
Grosso, Cáceres (probable type locality of Ctenomys nat-
tereri Wagner).

subspecies :  Ctenomys nattereri is monotypic.
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“Boliviano- Matogrossense” group by J. R. Contreras and 
Bidau (1999).

Ctenomys occultus Thomas, 1920
Furtive Tuco- tuco, Oculto

synonyms:
Ctenomys occultus Thomas, 1920e:243; type locality “Mon-

teagudo, about 80 km. S.E. of Tucuman City,” San Miguel 
de Tucumán, Departamento Simoca, Tucumán, Argen-
tina, 27°31′S, 65°17′ W, 296 m.

Ctenomys mendocinus occultus: Cabrera, 1961:552; name 
combination.
description:  Small species, head and body length 

1380– 151 mm (A. I. Medina et al. 2007). Overall color 
warm brown, with upper surfaces glossy cinnamon brown 
with some vague darkening on crown, but without black-
ish forehead; under surfaces washed with pale drabby, 
chin and throat more sharply drab. Specimens range from 
whitish to drab below. Skull similar to that of C. juris with 
small bullae, proodont incisors, and presence of small 
sharp- edged ledges projecting over orbital fossae, which 
are short and more abruptly cut; zygomata widely spaced 
with middle region markedly convex outward; often small 
medial additional foramen present anterior to incisive fo-
ramina; mesopterygoid fossa extends forward to middle of 
M2. Anterior face of the proodont incisors angled at 102° 
to 104° of horizontal plane.

distribution:  Ctenomys occultus is known from 
only a few localities in Tucumán province in the Chaco 
Seco ecoregion.

selected localit ies  (Map 458): ARGENTINA: 
Tucumán, Alberdi ( J. R. Contreras, pers. comm.), La Co-
cha ( J. R. Contreras, pers. comm.), Lamadrid (Thomas 
1920e), Monteagudo (type locality of Ctenomys occultus 
Thomas), Simoca (Parada et al. 2011).

subspecies :  Ctenomys occultus is monotypic.
natural history:  No data on ecol ogy are avail-

able; Redford and Eisenberg (1992) stated that indi-
viduals live in areas of xeric vegetation, but without 
documentation.

remarks :  Thomas (1920e:244) regarded C. occultus 
to be closely allied to C. juris from Jujuy province, differ-
ing from it “by so many little characters that it seems to 
deserve a special name, and also to C. latro from Tucumán 
province, despite their differences in size.” Reig and Kib-
lisky (1968a) used the unique karyotype of 2n = 20, FN = 
40, of C. occultus to validate it as a species distinct from 
C. mendocinus. This species belongs to the “tucumanus 
group,” along with C. argentinus, C. latro, and C. tucum-
anus, based on mtDNA sequence analyses (Parada et al. 
2011). The sperm is the simple asymmetric type (Bidau 
2006).

detected the sporadic presence of Ctenomys mounds from 
“Tapiropoan” (= Tapirapoãn or Tapirapuã) at 14°51′S and 
57°45′ W, up to José Bonifácio. S. Anderson et al. (1987) 
compared the skull of this specimen with those of C. boliv-
iensis and found a number of small but insignifi cant differ-
ences. These authors thus concluded that nattereri Wagner 
was a subspecies of C. boliviensis Water house, which they 
(as fi rst reviewers) selected as having date priority. Their 
action thus expanded the range of this tuco- tuco species 
even more. A further complication is the description of 
C. rondoni by Miranda- Ribeiro (1914), also from Mato 
Grosso but with the imprecise locality of Maria de Molina 
and Rio Juruena (see the account of C. rondoni). Again 
without justifi cation, Cabrera (1961:553) synonymized 
C. rondoni with C. nattereri, a decision followed most re-
cently by Woods and Kilpatrick (2005:1561). Herein, these 
two are treated as separate species. Clearly, detailed sur-
veys for tuco- tucos in the Brazilian states of Mato Grosso 
and Rôndonia and the adjacent Bolivian province of Santa 
Cruz are required to determine the current biological 
boundaries of these various “species” and map their distri-
butions correctly.

Both karyotype and sperm morphology is unknown. 
MtDNA cytochrome-b sequence analysis (Parada et al. 
2011) places C. nattereri as a member of the “bolivien-
sis” group, along with C. boliviensis and C. goodfellowi, 
a well- supported monophyletic clade identifi ed as the 

Map 457    Selected localities for Ctenomys nattereri (●). Contour line = 
2,000 m.
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distribution:  Ctenomys opimus occurs widely 
across the Altiplano from southern Peru to northwestern 
Argentina, northern Chile, and southwestern Bolivia, all at 
elevations above 3,200 m.

selected localit ies  (Map 459): ARGENTINA: 
Catamarca, Antofagasta de la Sierra (R. A. Ojeda 1985); 
Jujuy, Tres Cruces (A. I. Medina et al. 2007); Salta, Chor-
rillos (Yepes 1930), La Poma (Mares, Ojeda, and Barquez 
1989), Los Cardones (Ipucha et al. 2008), Salar Pastos 
Grandes (M. M. Díaz et al. 2000), Tolar Grande (M. M. 
Díaz et al. 2000), Vega Cortadera (M. M. Díaz et al. 2000). 
BOLIVIA: La Paz, Esperanza, near Mount Sahama (Cook 
et al. 1990), Huaraco- Antipampa (Cook et al. 1990); 
Oruro, Challapata (Thomas 1902c), Cruce Ventilla (Cook 
et al. 1990), Huancaroma (Cook et al. 1990), Mount Sa-
jama (type locality of Ctenomys opimus Wagner), Oruro 
(Cook et al. 1990); Potosí, Livichuco (Thomas 1902c), 
Potosí (Thomas 1902c), Uyuni (Cook et al. 1990). 
CHILE: Arica y Parinacota, Choquelimpie (Sanborn and 
Pearson 1947), Lagho Chungara (Feito and Gallardo 
1982). PERU: Puno, Caccachara (Sanborn and Pearson 
1947; Pearson 1951), Lago Loriscota (MVZ 139609), 
Pampa de Ancomarca (MVZ 115976), Pampa de Tetirí 
(type locality of Ctenomys opimus nigriceps Thomas), 
25 km SW of Pisacoma (MVZ 115981), Río Santa Rosa, 
8 mi W of Mazocruz (MVZ 115982); Tacna, Lago Suche 
(Pearson 1959).

subspecies :  Three subspecies are recognized in the 
current literature (e.g., Cabrera 1961; Woods and Kilpat-
rick 2005): nigriceps Thomas, from Moquegua, Tacna, and 
Puno departments in southern Peru; opimus Wagner, from 
northern Chile and throughout the highlands of Bolivia; 
and luteolus Thomas, from the mountains of northwestern 
Argentina in Jujuy, Catamarca, and Salta provinces. These 
taxa differ primarily by differences in color pattern.

natural history:  This species occurs at eleva-
tions up to 5,000 m, where it can be very abundant in 
areas of sparse vegetation and loose sandy, gravely, or 
cindery soils. Pearson (1951, 1959) described burrow 
systems, food habits, digging behavior, parasites and as-
sociates, reproductive biology, sexual dimorphism, and 
population densities at several study sites in southern 
Peru. Bennett (1846:8) found animals on sandy slopes 
and valleys “at no great distance from water” where 
“large patches of land  were completely undermined by its 
workings.” He believed that animals ate below ground 
bulbs and grass roots, rarely leaving their burrows to feet 
on grass stems. Their burrowing activity was heightened 
in the morning. S. Anderson (1997) recorded reproduc-
tion season in Bolivia. C. R. Lambert et al. (1988) and S. 
L. Gardner and Duszynski (1990) reported on eimerian 
oocysts in the feces of Bolivian specimens. This species is 

Ctenomys opimus Wagner, 1848
Andean Tuco- tuco

synonyms:
Ctenomys opimus Wagner, 1848:75; type locality: “Bo-

livia,” restricted by Thomas (1900g:383) to “Sahama,” 
Mount Sahama, Oruro, Bolivia, ca. 17°49′S, 67°28′ W, 
3,000– 4,000 m.

Ctenomys opimus nigriceps Thomas, 1900g:383; type lo-
cality “Tetiri, about 40 miles [64 km] W. of Puno, on 
the Puno- Moquegua road. Altitude 16,000 feet [4,880 
m],” Pampa de Titiré, Puno, Peru.

Ctenomys opimus luteolus Thomas, 1900g:384; type local-
ity “Cordilleras of Jujuy, [Jujuy,] Argentina Republic.”

Ctenomys opimus opimus: Yepes, 1930:325; name combi-
nation.

Ctenomys luteolus: Yepes, 1935a:252; name combination.
Ctenomys optimus S. L. Gardner and Anderson, 2001:12; in-

correct subsequent spelling of Ctenomys opimus Wagner.
description:  Large, total length of Bolivian and 

Peruvian specimens 270– 340 mm and those from Argen-
tina (Salta and Jujuy provinces) 275– 300 mm (Pearson 
1959; Cook et al. 1990; S. Anderson 1997; M. M. Díaz 
and Barquez 2002; A. I. Medina et al. 2007). Pelage long, 
lax, and soft in texture, with dorsal color uniformly pale 
yellowish, tending to become darker as tips of hairs wear, 
sometimes in patches, as on top of head. Majority of adult 
specimens show open frontoparietal fenestrae (S. L. Gard-
ner and Anderson 2001).

Map 458    Selected localities for Ctenomys occultus (●). Contour line = 
2,000 m.
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metros al oeste del Río Yuspe, en el extremo sudeste 
del Departamento Cruz del Eje, Provincia de Córdoba, 
31°24′S, 64°48′ W, aproximadamente a 2000 metros,” 
Argentina.
description:  Medium sized, total body length 

of male holotype 275 mm with mass, 244 g; equivalent 
data for female paratype 254 mm and 203.2 g, respec-
tively; and for female topotypic series, body length 235– 
254 mm, mass 176– 279 g ( J. R. Contreras 1995a; A. I. 
Medina et al. 2007). General color uniformly ochraceous 
brown dorsally (corresponding to “antique brown” in 
Smithe’s [1975] atlas) with tawny tips to hairs; venter 
ochraceous (“cinnamon”) and lacking inguinal and 
axillary white spots common in many species in ge-
nus; white collar that characterizes most Bolivian and 
Chacoan species is lacking; tail bicolored, brown above 
and cream below; dorsal surfaces of feet same general 
color as body. Skull gracile with elongated rostrum that 
exhibits little evidence of lateral widening; weakly de-
veloped temporal crests; slender zygomatic arches, with 
breath across them signifi cantly greater than that across 
external auditory tubes; interparietalscarcely visible or 
fused with parietal and squamosal bones; bregmatic 
fontanelles lacking in adults; auditory bullae small and 
uninfl ated. Small fossa that characterizes most Chacoan 
species absent.

distribution:  Ctenomys osvaldoreigi is only known 
from its type locality in Córdoba province, Argentina.

the type host of a species of sucking louse (Durden and 
Musser 1994).

remarks :  George R. Water house (in Bennett 1846:8) 
referred to specimens from Potosí, Bolivia recorded by 
Bennett (1946:8– 9) as C. brasiliensis; these, however, most 
likely represent C. opimus. Feito and Gallardo 1982) re-
garded C. opimus to be closely allied to C. fulvus based on 
sperm morphology; molecular analyses either place C. opi-
mus in a basal position (electrophoretic characters; Cook 
and Yates 1994), within a group of Bolivian species with 
respect to those from geopo liti cal areas outside of Bolivia 
(mtDNA sequences; E. P. Lessa and Cook 1998), or within 
a “opimus group” that also included C. fulvus, C. scagliai, 
and C. saltarius (mtDNA sequences; Parada et al. 2011). 
All analyzed subspecies have the same karyotype of 2n = 
26 metacentric chromosomes, or FN= 48 (M. H. Gallardo 
1979; Cook et al. 1990; Toloza et al. 2004; Ipucha et al. 
2008). Ruedas et al. (1993) provided data on genome size. 
The sperm type is simple symmetric (Feito and Gallardo 
1982; Vitullo and Cook 1991).

Ctenomys osvaldoreigi J. R. Contreras, 1995
Osvaldo Reig’s Tuco- tuco

synonym:
Ctenomys osvaldoreigi J. R. Contreras, 1995a:1; type lo-

cality “Estancia San Luis, Ruta Provincial 20, 10 kiló-

Map 459    Selected localities for Ctenomys opimus (●). Contour line = 2,000 m.

Map 460    Single known locality for Ctenomys osvaldoreigi (●). Contour line = 
2,000 m.
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remarks :  Ctenomys paraguayensis was described 
based on three specimens secured at the type locality. The 
species is distinct in both cytoge ne tic and morphological 
characters relative to all other known species in the genus. 
The karyotype is 2n = 52 ( J. R. Contreras 2000), more sim-
ilar to species occurrying in northern Corrientes province, 
Argentina (see accounts of C. perrensi and allies), and not 
to the neighboring C. pilarensis from Ñeembucú depart-
ment, Paraguay. Comparative analysis of morphometric, 
osteological, and general somatic characteristics indicated 
a clear differentiation of this species with C. pilarensis as 
well as no close affi nity with those species from the north-
eastern Argentinean provinces of Corrientes and Entre 
Ríos, such as C. dorbignyi. Ctenomys paraguayensis may 
represent Brants (1827) Ratton tucotuco Brants, a biblio-
graphical species based on Azara’s (1802) “el tucutuco” 
from Paraguay, but defi nitive evidence for this hypothesis 
is lacking (see Langguth 1966, 1978). Brant’s tucotuco, 
however, was ruled (ICZN 1982:Opinion 1232) to be a 
vernacular name and unavailable for use in zoological no-
menclature. Because of the great environmental change 
resulting from the construction of the Yacyretá dam, C. 
paraguayensis is very likely reduced in numbers if it has 
not already vanished from its very restricted geographic 
range in extreme eastern Paraguay. Sperm morphology is 
unknown.

selected localit ies  (Map 460): ARGENTINA: 
Córdoba, Estancia San Luis (type locality of Ctenomys os-
valdoreigi J. R. Contreras).

subspecies :  Ctenomys osvaldoreigi is monotypic.
natural history:  No data on behavior, ecol ogy, 

reproduction, or food preferences are available.
remarks :  Giménez et al. (1999) described a karyo-

type with 2n = 52, FN = 56 (see also Ipucha et al. 2008), 
and simple, asymmetric sperm morphology.

Ctenomys paraguayensis J. R. Contreras, 2000
Paraguayan Tuco- tuco

synonym:
Ctenomys paraguayensis J. R. Contreras, 2000:62; type local-

ity “Corate-í, 12 kilómetros al oeste de la ciudad de Ayolas, 
departamento Misiones, República del Paraguay, aproxi-
madamente en las coordenadas: 27°24′S– 57°01′ W.”
description:  Medium sized with head and body 

length of three known specimens 166– 174 mm, tail length 
73– 80 mm, hindfoot (with claw) 34.8– 37 mm, and mass 
146– 187 g. General color very similar to that of C. pilaren-
sis, the other tuco- tuco species from eastern Paraguay, in-
cluding presence of prominent, pale semicollar that passes 
obliquely from below ear around back of head, reaching 
base of neck; cheeks of C. paraguayensis, however, paler 
with face lacking any blackish coloration. Ventral color-
ation clear creamy gray without white spots in inguinal or 
axillary regions; tail only slightly bicolored. Skull graceful 
in overall appearance; width across zygomatic arches al-
ways greater than width across auditory tubes; postorbital 
spine of jugal rises almost perpendicular to occlusal plane 
of cheek teeth rather than obliquely; rim of zygomatic arch 
lacks foramen that may be present in other species; supe-
rior placement of auditory meatus relative to cheek teeth, a 
characteristic shared with species in northeastern Argentina 
and adjacent Uruguay, one of most notable features; two 
lateral openings through which alisphenoid- presphenoid 
bridge is visible present both sides of mesopterygoid fossa; 
this bridge is thin, with medial posterolateral expansion 
shaped like sharp stylus about 4 mm in length.

J. R. Contreras (2000) provided detailed comparisons, 
particularly of cranial features, between C. paraguayensis, 
C. dorbignyi, and C. pilarensis, and somewhat less so to C. 
argentinus.

distribution:  Ctenomys paraguayensis is known 
only from the type locality in Misiones department, 
Paraguay.

selected localit ies  (Map 461): PARAGUAY: 
Misiones: Corate-í (type locality of Ctenomys paraguayen-
sis J. R. Contreras).

subspecies :  Ctenomys paraguayensis is monotypic.
natural history:  No ecological data are available. Map 461    Single known locality for Ctenomys paraguayensis (●).
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subspecies :  Ctenomys pearsoni is monotypic.
natural history:  Ctenomys pearsoni inhabits 

coastal sandy soils along the edge or near river mouths (Al-
tuna et al. 1999). Altuna (1985) described details of the 
burrow microclimate. This is a solitary, highly territorial, 
and aggressive species, typical of most tuco- tucos. Females 
are sexually mature and mate within their fi rst year, but 
males do not. The baculum and other reproductive struc-
tures of males are not fully developed until an age of one 
year (Altuna and Lessa 1985). The mating system is polyg-
ynous. Reproduction occurs during the winter months, and 
litter sizes range between two and four. As in other tuco- 
tucos, young are weaned after 30– 40 days and are fully 
in de pen dent at about 2 months’ age. Maternal behavior 
is highly developed in this species, as is probably true for 
most other tuco- tucos (Altuna et al. 1999). Vocal signals in 
pups and geographic variation in vocalizations have been 
studied by Francescoli (2001, 2002). As for other well- 
studied tuco- tucos, C. pearsoni is an herbivorous generalist 
preferring grasses such as Cynodon dactylon and Panicum 
racemosum, the more abundant species in its habitat (Al-
tuna et al. 1999). Feeding behavior of these tuco- tucos has 
been well studied; individuals are autocoprophagic (Altuna 
et al. 1998, 1999). The caecum is unique, weighing 30% 
of total mass, thus making it the (relatively) largest among 
all hystricognaths for which this feature has been mea sured 
(Altuna et al. 1998).

remarks :  Ctenomys pearsoni shares a pair of spiny 
bulbs on the male phallus with C. dorbignyi, C. perrensi, 
and C. roigi from Argentina (Altuna and Lessa 1985). The 
karyotype of C. pearsoni is distinctive but highly variable, 
with diploid numbers ranging from 56 and 70 in Uru-
guayan populations (A. Novello and Altuna 2002; A. F. 
Novello and Lessa 1986) with the chromosome morphol-
ogy of the 2n = 70 form almost the same as the karyotype 
of C. dorbignyi (Argüelles et al. 2001). In Uruguay, a series 
of chromosomally differentiated populations extending 
from Montevideo to Punta del Este (east of the Santa Lucia 
river in the departments of Carrasco, Salinas, and Maldo-
nado) are included in the “pearsoni complex” (E. P. Lessa 
and Langguth 1983; E. M. González 2001; A. Novello and 
Altuna 2002). The Argentinean Médanos population of C. 
pearsoni has 2n = 68 (Reig et al. 1966; originally assigned 
to C. torquatus), but differences from the 2n = 70 pear-
soni-dorbignyi pattern are minimal. The morphologically 
very similar C. torquatus has a completely different karyo-
type (see below). However, populations of the “pearsoni- 
complex,” that is, those populations morphologically 
close to typical C. pearsoni, are karyotypically distinct 
(2n = 56– 64; A. F. Novello and Lessa 1986). Sperm type 
is symmetrical. Tomasco and Lessa (2007) described the 
molecular phylogeography of the chromosomally  variable 

Ctenomys pearsoni E. P. Lessa and Langguth, 1983
Pearson’s Tuco- tuco

synonym:
Ctenomys pearsoni E. P. Lessa and Langguth, 1983:86; type 

locality “Arroyo Limetas, 25 km SE de Carmelo, Dep. 
Colonia, Uruguay.”
description:  Medium sized, total length 245– 

277 mm, tail length 72– 82 mm, and mass 165– 300 g (E. P. 
Lessa and Langguth 1983; E. M. González 2001). Body 
color similar to that of C. torquatus, and both species possess 
same clear half- collar. Skull depressed and elongated; dor-
sal surface of frontals almost fl at from level of interorbital 
constriction toward rear; frontoparietal sutures straight and 
almost transverse; parietals show anterior medial elongated 
zone limited by temporal crests, in same plane as frontals; 
rostrum narrow and elongated, with markedly proodont in-
cisors; frontals narrowed because of very limited interorbital 
constriction; braincase relatively narrow; interpremaxillary 
and incisive foramina enlarged and highly visible; palate 
narrow and excavated between molariform teeth, with thin 
bony septum present in sagittal plane; auditory bullae elon-
gated and project from behind occipital condyles; paroccipi-
tal pro cesses well developed; preorbital foramina high and 
elongated; mandibular apophyses of jugals triangular and 
moderately robust. Coronoid pro cess of mandible subtri-
angular, with wide base; posterior border elevated toward 
front relative to plane of molariform teeth. E. P. Lessa and 
Langguth (1983) detailed number of small but clear cranial 
differences that distinguish this taxon from both geo graph i-
cally neighboring (such as C. torquatus, which it strongly re-
sembles) and distant species. Penile morphology distinctive 
feature of C. pearsoni, with paddle- shaped, single- tipped 
baculum wider, shorter, and better defi ned than in other 
tuco- tucos (Altuna and Lessa 1985).

distribution:  Ctenomys pearsoni occurs along the 
coast of Uruguay from Rocha department in the east to 
Colonia in the west, and in adjacent Entre Ríos province 
in Argentina.

selected localit ies  (Map 462): ARGENTINA: 
Entre Ríos, Médanos (Reig et al. 1966). URUGUAY: 
Canelones, Cuchilla Alta (Tomasco and Lessa 2007); Colo-
nia Arroyo Limetas (type locality of Ctenomys pearsoni 
E. P. Lessa and Langguth), Estanzuela (E. P. Lessa and Lang-
guth 1983); Maldonado, Chihuahua (Tomasco and Lessa 
2007), José Ignacio (Tomasco and Lessa 2007), Solís (To-
masco and Lessa 2007); Montevideo, Carrasco (Tomasco 
and Lessa 2007); Rocha, Laguna de Rocha (Tomasco and 
Lessa 2007), Laguna Negra (Tomasco and Lessa 2007), 
Valizas (Tomasco and Lessa 2007); San José, Arazatí (E. 
P. Lessa and Langguth 1983), Río Santa Lucía (E. P. Lessa 
and Langguth 1983); Soriano, 1 km N of Nueva Palmira 
(E. P. Lessa and Langguth 1983).



858 Mammals of South America

contrasting white occur in axillary and inguinal regions. 
Upper surfaces of hands and feet thinly haired white. Skull 
short, broad, and rounded, not heavily ridged; zygomatic 
arches broader than breadth across posterior skull as mea-
sured at auditory meatus; nasals short, tapering backward, 
unusually broad and truncated behind; interorbital region 
short and very broad, postorbital pro cess and ledges of 
limited development; frontoparietal suture almost directly 
transverse, little bowed backward; bullae small and little 
infl ated, especially anteriorly. Upper incisors distinctly 
opisthodont, forming arc of smaller circle than in most 
tuco- tucos.

distribution:  Ctenomys perrensi occurs in west- 
central Corrientes province, Argentina (see detailed map in 
J. R. Contreras et al. 1985, and Remarks).

selected localit ies  (Map 463; from Giménez 
et al. 2002, except as noted): Ctenomys perrensi (sensu 
stricto): ARGENTINA: Corrientes, Colonia 3 de Abril, 
Goya (type locality of Ctenomys perrensi Thomas). Cteno-
mys perrensi complex: ARGENTINA: Corrientes, Arroyo 
Peguajó (Mirol et al. 2010), Chavarría, Contreras Cué, Cu-
ruzú Laurel, Estancia Tacuarita (Mirol et al. 2010), Loma 
Alta, Loreto, Manantiales, Pago Alegre, Paraje Angostura 
(Mirol et al. 2010), Paraje Caiman, Saladas, San Miguel 
(Parada et al. 2011).

subspecies :  Ctenomys perrensi is monotypic.
natural history:  Very little ecological data are 

available. Mean litter size is 2.45 ± 0.89 s.d. (N = 11; J. R. 
Contreras, pers. comm.).

remarks :  Both Cabrera (1961:554) and Woods and 
Kilpatrick (2005:1567) incorrectly cited the year of publi-
cation of Thomas’s description as 1898. However, the issue 
of the Annals and Magazine of Natural History in which 
Thomas proposed Ctenomys perrensi (series 6, volume 18) 
appeared in 1896.

Ctenomys perrensi is closely allied at the molecular 
level to all other Ctenomys inhabiting Corrientes Prov-
ince, including C. roigi, C. dorbignyi, and unnamed 
chromosomally distinct taxa inhabiting central and 
northwestern Corrientes (referred to as Ctenomys sp. 
and Ctenomys sp. in Giménez et al. 2002), and also to 
C. pearsoni from Entre Ríos province, Argentina, and 
Uruguay ( J. R. Contreras and Bidau 1999; Mascheretti 
et al. 2000; Giménez et al. 2002). Parada et al. (2011) 
have named this assemblage of species the “torquatus” 
group (equivalent to the “Corrientes” group of J. R. 
Contreras and Bidau, 1999) on molecular evidence. 
However, none of the five taxa from Corrientes form 
reciprocally monophyletic groups in either allozyme or 
mtDNA or microsatellite analyses (Ortells and Barran-
tes 1994; Giménez et al. 2002; Mirol et al. 2010), al-

populations (2n = 56, 58, 64, 66, and 70) along the coast 
of Uruguay and discussed the role of chromosomal diver-
sifi cation in speciation within with species and tuco- tucos 
more generally. D’Anatro and D’Elía (2011) detailed mor-
phometric variation among populations representing all 
karyotypic forms. With a single exception, all populations 
 were indistinguishable, supporting their view that not all 
fi xations of chromosomal rearrangements defi ne in de-
pen dent evolutionary units that would warrant species 
recognition.

Ctenomys perrensi Thomas, 1896
Perrens’s Tuco- tuco

synonyms:
Ctenomys Perrensi Thomas, 1896:311; type locality “Goya, 

Corrientes, Argentina,” Departamento Goya, Corrien-
tes, Argentina, 29°08′S, 59°16′ W, 37 m.

Ctenomys perrensis Cabrera, 1961:554; incorrect subse-
quent spelling of Ctenomys perrensi Thomas repeated 
by several subsequent authors (e.g., Redford and Eisen-
berg 1992; Woods 1993; Nowak 1999).
description:  Medium sized, total length 230– 

270 mm (A. I. Medina et al. 2007). General color dark 
buff or clay, heavily mixed with black along median line 
from face extending down back; eye to ear and below 
is lighter patch; cheeks brownish. Under surfaces from 
throat to belly rich buff, but patches of pure and sharply 

Map 462    Selected localities for Ctenomys pearsoni (●).
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of C. perrensi in Entre Ríos province (Woods 1993; Red-
ford and Eisenberg 1992), but these rec ords actually cor-
respond to C. pearsoni.

Ctenomys peruanus Sanborn and Pearson, 1947
Peruvian Tuco- tuco

synonym:
Ctenomys peruanus Sanborn and Pearson, 1947: 135; type 

locality “Pisacoma, alt. 14,000 ft., Department of Puno, 
southern Peru,” 16°55′S 69°22′ W, 3,965 m.
description:  Large, pale, dark- footed species, with 

broadly expanded zygomatic arches, sagittal crest, and re-
duced last molar. Mean head and body length 220 mm, mean 
tail length 88 mm, and mean hindfoot length 41 mm (A. I. 
Medina et al. 2007). Back, sides, and belly colored creamy- 
buff, heavily lined in black to give overall brown tone; nose, 
lips, ears, and surrounding fur dark brown; hindfeet brown 
above, forefeet the same color as body; tail tawny. Skull with 
broadened zygoma expanded anteriorly so much so that zy-
gomatic width greater than distance between outer edges of 
bony auditory meatus; sagittal crest present, even in smaller 
females; top of skull moderately arched. Last molar above 
and below about one quarter size of other molars.

distribution:  Ctenomys peruanus is limited to 
Puno department in southern Peru.

selected localit ies  (Map 464): PERU: Puno, 
Pampa de Quellecota (Pearson 1959), Hacienda Pichupi-
chuni, Río Callacame, 8 km NW of Huacullani (Pearson 
1959), Quellecota (MVZ 114767), Mazocruz (Sanborn 
and Pearson 1947), Pisacoma (type locality of Ctenomys 
peruanus Sanborn and Pearson).

subspecies :  Ctenomys peruanus is monotypic.
natural history  (from Pearson 1951, 1959): This 

species inhabits open, often heavily grazed pampa shrub 
steppe composed of thorn bushes, closely cropped grass, 
dwarf fl owers, and occasional tufts of taller grasses in 
southern Peru, where its range meets that of C. opimus. 
In the sandy and gravelly soils these tuco- tucos likely com-
pete seriously with domesticated livestock (alpaca, llama, 
and sheep). This is the only Peruvian species that vocalizes 
conspicuously, with an alarm call described as “a musical 
bubbling” (p. 157). They are active during the day, will sit 
motionless with their heads at the entrance to their tun-
nels, and forage above ground to a meter or more from 
their burrow opening. Stomach contents contained coarse 
vegetable matter. The breeding season begins in Novem-
ber and lasts at least through April, with a gestation pe-
riod approximating 4 months. There is likely only one 
litter produced by each female in a year. Litter size var-
ied from 1 to 5, with a mean of 3.5, although resorption 
rates reduce the mean litter to about three young. Young 

though each is well differentiated chromosomally, sug-
gesting that the origin of the  whole assemblage has been 
recent and that collectively they form a “superspecies” 
complex (Giménez et al. 2002; Mirol et al. 2010; Gó-
mez Fernández et al. 2012). The karyotype of C. per-
rensi (sensu stricto) is 2n = 50; however, the “perrensi- 
complex” (C. perrensi + Ctenomys sp. α + Ctenomys 
sp. β) members range in diploid number from 2n = 41 
to 2n = 66 (Ortells 1995; Giménez et al. 2002). This 
species has a simple symmetric type of sperm (Vitullo 
et al. 1988).

The map of localities (Map 463) separates those rec-
ords for C. perrensi sensu stricto from the karyotypi-
cally differentiated forms referred to as the “perrensi- 
complex,” which extend toward central Corrientes 
province. Additional karyotypically distinct populations 
occur in northeastern Corrientes province, but these seem 
more related at the molecular level to C. dorbignyi, de-
spite their low chromosome numbers. All references to 
the presence of C. perrensi in Misiones province are er-
roneous (Yepes 1935a; Honacki et al. 1982; Redford and 
Eisenberg 1992; Woods 1993). Misiones is the only Ar-
gentinean province where no Ctenomys populations are 
known to exist. There are also references to the presence 

Map 463    Selected localities for Ctenomys perrensi (●) and those of the Cteno-
mys “perrensi- complex” ( ; see Remarks).
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mochado, Mayor Martínez, Paso Pucú, Pilar (type locality 
of Ctenomys pilarensis J. R. Contreras).

subspecies :  Ctenomys pilarensis is monotypic.
natural history:  Ctenomys pilarensis inhabits 

fi ne sandy soils and is often found in manioc plantations. 
No specifi c data on behavior, reproduction, or ecol ogy are 
known.

remarks :  I have been unable to locate the original de-
scription of this species, which was apparently published in 
the abstracts and proceedings of a scholarly meeting. If the 
rules of the Code  were followed in this brief pre sen ta tion, 
then the name pilarensis J. R. Contreras is valid. However, 
if eventual access to these proceedings shows that the Code 
requirements  were not followed, then pilarensis J. R. Con-
treras will become a nomen nudum, and this taxon will 
require a new name.

Mascheretti et al. (2000) included C. pilarensis in a 
group of Chacoan species that otherwise included C. ar-
gentines, C. latro, C. occultus, and C. tucumanus, which 
Parada et al. (2011) called the “tucumanus group.” Both 
studies  were based on mtDNA sequences.

This species is chromosomally polytypic with the few 
populations sampled either 2n = 48 or 2n = 50. Each 
karyotype, however, has an FN = 50, supporting differ-
entiation through Robertsonian changes (Giménez et al. 

are precocial, with late- term embryos well furred and neo-
nates well developed at birth. Sex ratio may slightly favor 
females (Pearson 1951) or be strongly skewed to females 
(Pearson 1959). Several other vertebrates (mammals, birds, 
reptiles, and amphibians) use abandoned burrow systems. 
Pearson (1959) estimated density by counting active bur-
row opening and observing, with binoculars, the heads of 
active tuco- tucos at their entrances. He also suggested that 
C. peruanus was social, living in colonies, a behavior that 
contrasts with other tuco- tucos except C. sociabilis.

remarks :  Sanborn and Pearson (1947) believed that 
C. peruanus was closely related to C. fulvus from northern 
Chile. The karyotype and sperm type of C. peruanus have 
not been reported.

Ctenomys pilarensis J. R. Contreras, 1993
Pilar Tuco- tuco

synonym:
Ctenomys pilarensis J. R. Contreras, 1993:44; type locality 

“Pilar, [Ñeembucú,] Paraguay.”
description:  Medium sized, head and body length 

of males 189– 209 mm and that of females 169– 177 mm (A. 
I. Medina et al. 2007). No other details published.

distribution:  Ctenomys pilarensis occurs in ex-
treme southern Paraguay.

selected localit ies  (Map 465; from Giménez 
et al. 1997, except as noted): PARAGUAY: Ñeembucú, Des-

Map 464    Selected localities for Ctenomys peruanus (●). Contour line = 
2,000 m.

Map 465    Selected localities for Ctenomys pilarensis (●).
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between 2,400 and 3,000 m elevation (Pearson and Lagi-
glia 1992).

Bidau (2006) regarded eremophilus J. R. Contreras and 
Roig as a synonym of C. pontifex, but Parada et al. (2012) 
clearly linked this unavailable name to C. mendocinus (see 
that account).

The diploid number is 50 (M. O. Ortells, pers. comm.), 
but the sperm type is unknown.

Ctenomys porteousi Thomas, 1916
Cinnamon Tuco- tuco

synonyms:
Ctenomys porteousi Thomas, 1916g:304; type locality 

“Bonifacio, S.W. Buenos Ayres Province, about 36°40′S, 
62°W,” Departamento Guaminí, Buenos Aires, Argentina, 
36°49′S, 62°13′ W, 100 m.

Ctenomys porteousi porteousi: Yepes, 1935a:252; name 
combination.
description:  Medium sized with mean head and 

body length 186 mm (range: 174– 205), tail length 77 mm 
(range: 68– 89), hindfoot 30 mm (range: 28– 33), and mass 
192 g (range: 115– 240; J. R. Contreras and Reig 1965). 
General color above cinnamon- brown lined with black; 
mid- dorsal area darkened, sometimes black, but dark area 
not sharply defi ned; top of muzzle and crown also blackish; 
under parts near vinaceous buff or drabby, bases of hairs 

1997). The sperm is the simple asymmetric morphology 
(Giménez et al. 1997).

Ctenomys pontifex Thomas, 1918
Brown Tuco- tuco

synonym:
Ctenomys pontifex Thomas, 1918a:39; type locality “East 

side of the Andes near Fort San Rafael, Province of 
Mendoza,” Argentina; restricted to Volcán Peteroa, Ma-
largüe department, ca. 35°26′S, 70°20′ W by Pearson 
and Lagiglia (1992).
description:  Medium sized; external dimensions of 

holotype (adult female) head and body length 183 mm, tail 
length 77 mm, and hindfoot length 34 mm. Color above 
uniform drab- brown without darker markings; under parts 
paler and buffi er; tail brown above, whitish below. Skull 
rather narrow; zygomatic arches not expanded widely and 
with median ascending pro cess placed posteriorly, mak-
ing orbit proportionally large compared with temporal 
fossa; nasals long and nearly parallel sided, slightly sur-
passed behind by premaxillary pro cesses; braincase lacks 
strong ridges; mesopterygoid fossa narrow; bullae long 
and narrow, in marked contrast with those of nearby C. 
mendocinus.

distribution:  Ctenomys pontifex is known only 
from Mendoza province, Argentina.

selected localit ies  (Map 466): ARGENTINA: 
Mendoza, Ñacuñán ( J. R. Contreras 1979a), Volcán Pe-
teroa (type locality of Ctenomys pontifex Thomas).

subspecies :  Ctenomys pontifex is monotypic.
natural history:  Giannoni et al. (1996) described 

the burrowing behavior of C. pontifex (under the nomen 
nudum C. eremophilus; see Remarks). No other ecological 
data are available.

remarks :  Ctenomys pontifex is another tuco- tuco 
species for which the type locality is uncertain and (as in 
the case of C. knighti discussed previously) where other 
rodent species share the same type locality. Thomas 
(1918a:40) gave this locality as “East side of the Andes 
near Fort San Rafael, Province of Mendoza”; Cabrera 
(1961:555) listed it simply as “San Rafael, Mendoza” and 
not, as Rusconi (1928:244) had thought, to “Fuerte de San 
Rafael, Provincia de Mendoza.” This locality is within the 
Department of 25 de Mayo of Mendoza province. Pearson 
and Lagiglia (1992:35) assigned to C. mendocinus tuco- 
tucos collected in the vicinity of the presumed type locality 
of C. pontifex, and suggested that Thomas Bridges had 
likely collected the type specimen of pontifex in the neigh-
bourhood of the Peteroa volcano, near the border between 
Argentina and Chile. This locality is in the Department of 
Malargüe, Mendoza, about 200 km WSW of San Rafael 

Map 466    Selected localities for Ctenomys pontifex (●). Contour line = 
2,000 m.
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ple asymmetric in morphology (Vitullo et al. 1988). Ap-
felbaum et al. (1991) compared levels of electromorphic 
variation within and between C. porteousi and C. austra-
lis, and Mapelli et al. (2012) detailed phylogeography and 
posited Late and post- Pleistocene population history based 
on mtDNA sequences.

Ctenomys pundti Nehring, 1900
Pundt’s Tuco- tuco, Small Tuco- tuco

synonyms:
Ctenomys Pundti Nehring, 1900a:420; type locality “Alejo 

Ledesma im Süden der Provinz Cordoba,” Departamento 
Marcos Juárez, Córdoba, Argentina, 33°38′S, 62°37′ W, 
113 m.

Ctenomys mendocinus pundti: Cabrera, 1961:553; name 
combination.
description:  One of smallest species; overall head 

and body length of specimen used by Nehring in his de-
scription 170 mm, tail 43 mm, and hindfoot (including 
claws) only 20 mm. Color of upper parts yellowish- brown; 
under parts whitish- gray; both forefeet and hindfeet 
whitish above; tail bicolored, blackish above and whit-
ish below. Dorsal hairs with yellow- brown tips and dark 
blue- gray bases. A. I. Medina et al. (2007) collected fully 
mature specimens with head and body length ranging be-
tween 133 and 138 mm in females, and 144 and 157 mm 
in males; some specimens weighed less than 100 g. Skull 
likewise small, with dimensions given by Nehring of to-
tal length 31.3 mm, basilar length 25.5 mm, zygomatic 
breadth 19.5 mm, width across auditory meatus 19.6 mm, 
least interorbital constriction 6.6 mm, nasal length 
10.2 mm, diastema length 8.0 mm, upper toothrow length 
6.9 mm, and width across both lower incisors 3.2 mm. 
Nehring noted, in par tic u lar, that occiput was not sharp- 
edged but founded, refl ecting weakly developed lambdoi-
dal crest. Other cranial features apparent in illustrations 
provided by Nehring (1900a,c) include proodont upper 
incisors, greatly expanded and ventrally rounded auditory 
bullae, auditory meatus set on same plane as upper cheek 
teeth, and weakly developed but verticalpostorbital pro-
cess of jugal. Many of these characters are attributes of 
small size.

distribution:  Ctenomys pundti occurs in the prov-
inces of Córdoba and San Luis in north- central Argentina 
within the Pampa and Espinal ecoregions.

selected localit ies  (Map 468, from A. I. Me-
dina et al. 2007, except as noted): ARGENTINA: Cór-
doba, Alejo Ledesma (type locality of Ctenomys pundti 
Nehring), La Carlota, Manantiales, Puente Olmos; San 
Luis, Eleodoro Lobos ( J. R. Contreras, pers. comm.)

subspecies :  Ctenomys pundti is monotypic.
natural history:  No ecological data are available.

dark slaty; upper surfaces of hands and feet buffy whitish; 
tail dull whitish or pale brown, with darker, often blackish, 
terminal crest. Skull large but with smooth crown, parietal 
ridges imperceptible even in oldest individuals; incisive fo-
ramina medium in size; foramen magnum placed unusually 
high, with either one or two projections downward on its 
upper edge; bullae large. Upper incisors proodont, angled 
in comparison to toothrows between 97° and 100°; their 
enameled surfaces dark orange.

distribution:  Ctenomys porteousi is found in the 
Pampas ecoregion of southeastern Buenos Aires province, 
Argentina.

selected localit ies  (Map 467; J. R. Contreras 
and Reig 1965, except as noted): ARGENTINA: Buenos 
Aires, Álamos, Bonifacio (type locality of Ctenomys porte-
ousi Thomas), Daireaux, Papín (Thomas 1916g), Pirovano.

subspecies :  Ctenomys porteousi is monotypic.
natural history:  No information on ecol ogy is 

available.
remark:  Ctenomys porteousi is a member of the 

“mendocinus” group based on mtDNA sequences, along 
with C. australis, C. fl amarioni, C. mendocinus, and C. 
rionegrensis (Parada et al. 2011). It has the typical “men-
docinus” karyotype of 2n = 46, 47, or 48 (Massarini, 
Barros, Ortells, and Reig 1991). Massarini et al. (1992) 
described the ge ne tic structure of populations of this spe-
cies based on electromorphic markers. The sperm is sim-

Map 467    Selected localities for Ctenomys porteousi (●). Contour line = 
2,000 m.
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spots present; base of all body hairs, above and below, 
dark gray; tail bicolored with dorsal dark brown line along 
length. Skull with sides of rostrum parallel when viewed 
from above; temporal crests of parietal run almost parallel 
getting more near posteriorly; dorsal face of frontals and 
parietals fl at. In comparison with C. torquatus, skull more 
rectilinear in shape; nasals fl at or slightly convex longitudi-
nally; dorsal border of foramen magnum with wide medial 
indentation; lateral pro cesses seen in C. torquatus barely 
conspicuous; dorsal radius of upper incisors shorter such 
that incisors more opisthodont; most external point of zy-
gomatic arch near its posterior end; zygoma dorsoventrally 
narrow with respect to C. torquatus; vertex of mandibular 
pro cess of zygoma more rostral with respect to vertex of 
frontal pro cess; longitudinal crest running along the exter-
nal surface of the zygomatic bone is almost straight. The 
ventral root of zygomatic pro cess of maxillary, at its origin, 
projected backward forming open angle; rostral edge of 
dorsal root of zygomatic arch projected forward and up-
ward with respect to plane that passes to masticatory sur-
face; Hill’s (1935) interpremaxillary foramen very small.

distribution:  Ctenomys rionegrensis inhabits the 
southeastern most part of the Río Negro department in 
Uruguay, between the Río Negro and Río Uruguay, and 
the coast of the Río Uruguay in Entre Ríos province, 
Argentina.

selected localit ies  (Map 469): ARGENTINA: 
Entre Ríos, Concordia (Langguth and Abella 1970), Colo-
nia Yerua (Langguth and Abella 1970), Paranacito (Reig 
et al. 1966), Parque Nacional El Palmar (Reig et al. 1966), 
Ubajay (Reig et al. 1966), Victoria (Reig et al. 1966). 
URUGUAY: Río Negro, Arrayanes (Wlasiuk et al. 2003), 
Balneario Las Cañas (type locality of Ctenomys minutus 
rionegrensis Langguth and Abella), La Guarida (Wlasiuk 
et al. 2003), La Tabaré (Wlasiuk et al. 2003), Mafalda 
(Wlasiuk et al. 2003).

subspecies :  Ctenomys rionegrensis is monotypic.
natural history:  Ctenomys rionegrensis inhab-

its sand dunes between the Río Negro and Río Uruguay 
in Uruguay and in adjacent Argentina, where it has un-
dergone recent demographic expansion (E. P. Lessa et al. 
2005). Population densities are high, up to 40 adults per 
hectare (Tassino 2006), with multiple animals, including 
multiple adults, sometimes captured at the same burrow 
entrance (E. P. Lessa et al. 2005). These data suggested that 
C. rionegrensis might exhibit a level of sociality beyond 
that of the typical tuco- tuco solitary habits. However, ra-
tio telemetric studies (Tassino et al. 2011) documented that 
C. rionegrensis is not social, as individuals neither exhib-
ited the extensive spatial overlap nor sharing of nest sites 
characteristic of the group- living C. sociabilis (Lacey et al. 
1997; Lacey 2000). Nevertheless, overlap in areas occupied 

remarks :  The karyotype of C. pundti includes a 2n = 
50 and FN = 84 (Ipucha et al. 2008). Tiranti et al. (2005) 
discussed the morphological and karyological relationships 
of this species to other tuco- tucos, concluding that C. pun-
dit is closest to C. talarum. The sperm morphology is the 
simple symmetric type (Bidau 2006).

Ctenomys rionegrensis Langguth and Abella, 1970
Rio Negro Tuco- tuco

synonyms:
Ctenomys minutus rionegrensis Langguth and Abella, 1970: 

13; type locality “Balneario Las Cañas, boca del Arroyo 
Las Cañas, 7 km al Sudoeste de Fray Bentos, Río Negro, 
Uruguay,” ca. 100 m, 33°06′S 58°20′ W.

Ctenomys rionegrensis: Altuna and Lessa, 1985:483; fi rst 
use of current name combination.
description:  Relatively small tuco- tuco; external 

and cranial mea sure ments for both sexes separately: males, 
head and body length 178– 190 mm, tail length 71– 83 mm, 
hindfoot length 30– 33 mm, greatest skull length 45.9– 
47.9 mm, condylobasilar length 41– 42.8 mm; females, head 
and body length 162– 190 mm, tail length 65– 83 mm, hind-
foot length 29– 33 mm, greatest skull length 41– 44.6 mm, 
condylobasilar length 37.1– 40.0 mm. Dorsal color varies 
extensively, with individuals either clear brownish- orange, 
dark- backed, or melanic (D’Elía et al. 1998; Wlasiuk et al. 
2003); “agouti” individuals with small, yellow parauric-
ular spots and yellowish venters; no inguinal or axillary 

Map 468    Selected localities for Ctenomys pundti (●). Contour line = 2,000 m.
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pedrado, Departamento Empedrado, Provincia de Cor-
rientes, a 28°02′S, 58°49′ W, 60 m,” Argentina.
description:  Relatively large tuco- tuco, mean to-

tal length 277.8 mm (range: 260– 299 mm), head and body 
length 198.1 mm (176– 200 mm), tail length 88.7 mm (76– 
99 mm), hindfoot (with claw) length 38.6 mm (34.5– 43.8), 
and mass 231.1 g (175.5– 278.8 g). Sexually dimorphic, 
with males averaging 105% larger in head and body length 
and 131% heavier than females. Dorsal color brownish 
hues, more tawny on back, clay on fl anks, and lightening 
progressively from head to rump; head in par tic u lar with 
dark area extending from nose to neck, more accentuated 
in worn than newly molted pelage; many specimens with 
small tufts of white hairs on head dispersed within normal 
coat; light collar typical of other species distributed nearby 
(C. argentinus, C. pearsoni, C. torquatus, or C. validus) 
not present; pale zone surrounds pinna and area of white 
rostral vibrissae. Ventral color cinnamon with pale creamy 
wash; ventral white spots present in majority of specimens 
in both axillary and inguinal regions. Legs and feet pale, 
with hair almost white, even ungual combs. Tail sparsely 
covered with hair, moderately bicolored in fresh specimens, 
but blackens evenly after skin dries in preserved material; 
tip with short pencil of hairs.

Skull robust, solid, and strong, endowed with only 
moderately expanded tympanic bullae not visible in dorsal 
view; zygomatic arch strong with greatest breadth across 
arches wider than that across external auditory canals; 
rostrum short, robust, and with very broad nasal bones 
anteriorly that taper and truncate before leading edge 
of orbit; premaxillary bones extend to posterior limit of 
nasals or only slightly beyond; frontal bones slightly con-
cave above; interorbital constriction broad, terminating in 
well- marked postorbital pro cess; bregmatic fenestra, con-
spicuous in C. dorbignyi and C. perrensi, is rarely present; 
temporal crests well developed, so squamosal does not 
extend onto dorsal surface of skull, although degree of de-
velopment is both age and sex dependent; well- developed 
lambdoidal crests present, with interparietal barely devel-
oped or not apparent at all. Ventrally, paroccipital pro-
cesses broad, covering nearly half of posterolateral surface 
of auditory bullae, greater extent then in other species 
(such as C. argentinus and C. bonettoi); fossa for inser-
tion of masseter superfi cialis muscle shallow, appearing in 
some older specimens simply as an ossifi cation of terminal 
tendon of insertion; mesopterygoid fossa V-shaped notch. 
Upper incisors distinctly proodont, with their anterior 
face at angle of 109° relative to horizontal plane formed 
by upper cheek teeth, much more so than other closely 
adjacent species, such as C. dorbignyi, C. bonettoi, C. per-
rensi, or C. argentinus. Upper molariform teeth medium 
in size; the anterior prism of PM4 very enlarged and with 

by adults was detected, suggesting an intermediate pattern 
of space use between the extremes of complete solitariness 
and group living. Breeding is highly seasonal, with activity 
beginning in the late austral autumn with initial births oc-
curring in the early spring (Tassino and Passos 2010).

remarks :  Ctenomys rionegrensis shows a remarkable 
variation in pelage color with three primary morphs: me-
lanic, agouti, and dark- backed (D’Elía et al. 1998; Wlasiuk 
et al. 2003). These authors also described population ge ne-
tic structure and gene fl ow rates using molecular markers 
(see also E. P. Lessa et al. 2005). Altuna and Lessa (1985) 
established that C. rionegrensis is a species distinct from C. 
minutus from nearby Rio Grande do Sul in Brazil based on 
characters of the male phallus. The karyotype of this spe-
cies is both polymorphic with populations and polytypic 
among them. At the type locality, specimens show 2n = 50 
(Kiblisky et al. 1977), but diploid numbers ranging from 
48 to 56 have been reported for other Argentinean and 
Uruguayan populations (Bidau 2006). Sperm morphology 
is the simple asymmetric type (Altuna et al. 1985).

Ctenomys roigi J. R. Contreras, 1988
Roig’s Tuco- tuco

synonym:
Ctenomys roigi J. R. Contreras, 1988:53; type locality 

“Procedente de Costa Mansión, 10 km. al sur de Em-

Map 469    Selected localities for Ctenomys rionegrensis (●).
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10% and 30%, respectively. Litter size is low, with seven of 
eight females with a single fetus, and one female with two, 
for an overall average of 1.124 young per pregnancy.

This species occupies sandy loam soils in prairie habi-
tats covered by herbaceous plants, particularly invasive 
Solanaceae, in areas strongly subject to overgrazing by 
cattle. These areas are not seasonally inundated. Individu-
als feed from within their burrows, either harvesting tubers 
and roots of plants such as Rhunchosia pallida, Ipomoea 
bonariensis, Senecio grisebachi, or Byptia mutabilis, or the 
basal stems of the dominant grasses. Individuals also ac-
cess above- ground plant materials by pulling  whole plant 
into their tunnels from below rather than by venturing 
onto the ground surface.

remarks :  The karyotype of C. roigi is 2n = 48, FN 
= 76 (Giménez et al. 2001, 2002), and the sperm is the 
simple symmetric type (Bidau 2006). Ortells et al. (1990) 
reported the FN as 80 (and cited as such by Woods and 
Kilpatrick 2005:1568), but their calculation included the 
sex chromosomes. In C. roigi, both X and Y chromosomes 
are biarmed, thus increasing the autosomal FN by four.

Ctenomys rondoni Miranda- Ribeiro, 1914
Rondon’s Tuco- tuco

synonyms:
Ctenomys rondoni Miranda- Ribeiro, 1914:39, plates 20 

and 23, Figs. 1– 1a′, 3, and 5; type locality (based on 
the lectotype chosen by Moojen, in Miranda- Ribeiro 
1955:415) “Maria de Molina,” = Campos dos Pal-
mares de Maria de Molina, Vilhena, Rondônia, Brazil, 
12°07′12′′ S 60°28′56′′W.

Stenomys rondoni: Avila- Pires, 1968:162; inadvertent mis-
spelling of genus name.
description:  Medium sized with head and body 

length about 230 mm and tail length 80 mm. Dorsal pelage 
comprises pale hairs at base but turning to sepia at tips; head 
and especially venter slightly rufous; tail uniformly brown-
ish. Skull robust and depressed, approximately 54 mm in 
total length and 34 mm across zygomatic arches (Miranda- 
Ribeiro 1914). Intermaxillaries robust with lateral protrud-
ing expansion that decreases toward front and projects 
past incisors; supraorbital pro cess protrudes; interparietal 
contacts frontals along narrow zone; transverse occipital- 
temporal crest straight; tympanic bullae infl ated; occipital 
foramen round anteriorly and square posteriorly; maxillar-
ies narrow; body of ethmoid bones very narrow, pterygoids 
small but thick. Mandible particularly strong and wide.

distribution:  Ctenomys rondoni is known only 
from two specimens, one each from localities in Mato 
Grosso and Rondônia states in western Brazil.

selected localit ies  (Map 471): BRAZIL: Mato 
Grosso, Juruena (Miranda- Ribeiro 1914); Rondônia, 

visible inner groove; M3 small and either circular or sub-
circular in shape.

Baculum small, spatulate- shaped bone, with ventral face 
fl attened and more rugose and slightly convex dorsal face, 
usually with slight depression of varying length along median 
axis. Average bacular length 6.74 mm (range: 5.7– 7.6 mm), 
average maximum width 1.85 mm (range: 1.4– 2.4 mm).

distribution:  Ctenomys roigi inhabits a very lim-
ited area no more than 12 km long and 3 km wide along the 
coast of the Río Paraná in Corrientes province, Argentina.

selected localit ies  (Map 470): ARGENTINA: 
Corrientes, Colonia Brougnes (Giménez et al. 2002), Costa 
Mansión (type locality of Ctenomys roigi J. R. Contreras), 
Empedrado (Parada et al. 2011), Estancia Yacyretá (A. I. 
Medina et al. 2007).

subspecies :  Ctenomys roigi is monotypic.
natural history:  Little is known about the pop-

ulation biology or ecol ogy of this species. As summarized 
by J. R. Contreras (1988), individuals are solitary living in 
individually exclusive but closely adjacent burrow systems. 
Breeding takes place during the spring- summer. Fully 50% 
of females  were either obviously pregnant or lactating in Oc-
tober, with 11% young of the year, while two months later, 
in December, 40% of the population  were young of the year 
with pregnant and lactating individuals comprising only 

Map 470    Selected localities for Ctenomys roigi (●).
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by Coronel Cándido Rondon (when the specimens of C. 
rondoni [as well as those of C. bicolor]  were collected) es-
tablished camp in an unpopulated site near José Bonifácio. 
Rondon (in Viveiros 1958:298) named the place “Campos 
dos Palmares de Maria de Molina,” which establishes the 
coordinates given herein.

Although all recent authors have regarded C. rondoni 
as a synonym of C. nattereri (e.g., Cabrera 1961:553) or 
as a valid subspecies of C. boliviensis (e.g., Woods and Kil-
patrick 2005:1561), I believe these decisions are unjustifi ed 
given theambiguous geographic status of both boliviensis 
and nattereri.

No data are available on either karyotype or sperm 
morphology.

Ctenomys rosendopascuali J. R. Contreras, 1995
Rosendo Pascual’s Tuco- tuco

synonym:
Ctenomys rosendopascuali J. R. Contreras, 1995b:1; type 

locality “Mar Chiquita, Departamento San Justo, pro-
vincia de Córdoba, Argentina, 30°48′S, 62°53′ W, 65 m”; 
nomen nudum? (see Remarks).
description:  Relatively small with head and body 

length of males ranging from 160– 177 mm, and 159– 
166 mm for females (A. I. Medina et al. 2007). Few other 
character data published.

distribution:  Ctenomys rosendopascuali is only 
known from a few localities in Córdoba province, Argen-
tina, in the Chaco Seco ecoregion.

selected localit ies  (Map 472): ARGENTINA: 
Córdoba, Candelaria (Giménez et al. 1999), Los Mistoles 
(Mascheretti et al. 2000), Mar Chiquita (type locality of 
Ctenomys rosendopascuali J. R. Contreras).

subspecies :  Ctenomys rosendopascuali is mono-
typic.

natural history:  No data on ecol ogy, behavior, 
or reproduction are available.

remarks :  Giménez et al. (1999:91) described a poly-
typic chromosome complement of 2n = 52 with a variable 
FN of 62, 64, and 66 (see also Ipucha et al. 2008). The 
sperm is the simple asymmetric type (Giménez et al. 1999). 
Mascheretti et al. (2000) concluded that C. rosendopas-
cuali was part of a lineage that also included C. azarae, 
C. bergi, C. bonettoi, C. mendocinus, and C. “yolandae” 
based on mtDNA sequences.

It is unclear whether the issue of Nótulas Faunísticas 
(volume 86, pp. 1– 6) in which J. R. Contreras (1995b) 
 described C. rosendopascuali was actually published 
(Yolanda Davies, daughter of Julio R. Contreras, pers. 
comm. to U. F. J. Pardiñas, Oct. 25, 2012). If not, then the 
taxon to which subsequent authors have referred under 
this name will require a formal description.

Campos dos Palmares de Maria de Molina (type locality of 
Ctenomys rondoni Miranda- Ribeiro).

subspecies :  Ctenomys rondoni is monotypic.
natural history:  No ecological data are 

available.
remarks :  The type locality of C. rondoni has been 

varyingly given as Rio Juruena (S. Anderson et al. 1987) 
or Juruena (Avila- Pires 1968). Miranda- Ribeiro (1914) 
did not select a holotype and based his description on 
both the skin and partial cranium of the single specimen 
from Juruena as well as on the more complete cranium 
of the specimen from Maria de Molina. João Moojen 
(in Miranda- Ribeiro 1955:415) designated the Maria 
de Molina specimen as lectotype (MNRJ 2051) while 
MNRJ 2050 from Juruena remained as paralectotype. 
However, in a cata log of type specimens at the Museo 
Nacional, Avila- Pires (1968:183) incorrectly switched 
the specimen numbers. Thus, Maria de Molina and not 
Juruena should be considered the type locality of Cteno-
mys rondoni. Subsequently, MNRJ 2051 was corrected 
in the museum rec ords, and the cranium received the 
same number as the skin, MNRJ 2048 (see Langguth 
et al. 1997).

Despite clarifi cation of the locality and cata log number 
of the lectotype, both known localities remain troublesome. 
Maria de Molina does not exist on maps or in gazetteers of 
Brazil, either old or new. In fact, the 1909 expedition led 

Map 471    Selected localities for Ctenomys rondoni (●). Contour line = 2,000 m.



Suborder Hystricomorpha: Family Ctenomyidae 867

subspecies :  Ctenomys saltarius is monotypic.
natural history:  Ctenomys saltarius inhabits 

hillsides and valleys of the Monte Desert, and is especially 
common in Larrea (Zygophyllaceae) fl ats and areas with 
Prosopis (Fabaceae) where it feeds on creosote and other 
shrubs (Mares, Ojeda, and Kosco 1981).

remarks :  Both karyotype and sperm are unknown.

Ctenomys scagliai J. R. Contreras, 1999
Scaglia’s Tuco- tuco

synonyms:
C[tenomys]. scagliai J. R. Contreras and Bidau, 1999:3; 

nomen nudum.
C[tenomys]. scagliai J. R. Contreras, Castro, and Cicchino, 

1999:5; nomen nudum.
Ctenomys scagliai J. R. Contreras, 1999:10; type locality: 

“Los Cardones, sobre la Ruta Nacional No 307, Kiló-
metro 101, entre las localidades tucumanas de El Infi -
ernillo y Amaicha del Valley, aproximadamente a 2.500 
metros sobre el nivel del mar (26°38′S– 65°49′ W),” 
Tucumán, Argentina.
description:  Medium sized with external mea-

sure ments of holotype including head and body length 
195 mm, tail length 85 mm, hindfoot length (with claw) 
37.0 mm, ear length 10 mm, and mass 270 g. General color 
clear ochraceous brown on back to yellow- brown (straw) 
on fl anks and venter; hairs long, silky, and strongly bicol-
ored, with black basal part for two- fi fths length of dor-
sal hairs and about half the length of ventral hairs; top of 

Ctenomys saltarius Thomas, 1912
Salta Tuco- tuco

synonyms:
Ctenomys saltarius Thomas, 1912c:639; type locality “Salta, 

[Salta,] N Argentina.”
Ctenomys talarum saltarius: Yepes, 1935a:252; name combi-

nation.
description:  Fairly large with head and body length 

(of holotype, adult female) 200 mm, tail length 90 mm, and 
hindfoot length 33 mm. Fur short and overall dull in tone, 
having neither length nor glossiness of neighboring spe-
cies (e.g., C. opimus luteolus Thomas and C. tucumanus 
Thomas). Upper parts dull raw umber, browner along dor-
sal midline, paler on sides; under parts dull buffy whitish; 
area around snout whitish with inconspicuous dark collar 
further behind; feet dull white above; tail markedly bicol-
ored, blackish above and dull white below. Skull very nar-
row, with zygomatic arches less spread than distance from 
front of incisors to back of toothrow, a condition that con-
trasts with other species; frontal region also very narrow, 
with interorbital breadth less than length of molar series; 
postorbital pro cesses practically absent.

distribution:  Ctenomys saltarius is known only 
from a few localities in Salta province, Argentina, all 
within either the Yungas or Chaco Seco ecoregions ( J. R. 
Contreras 1984a).

selected localit ies  (Map 473): ARGENTINA: 
Salta, Cafayate (CML 854), Salta (holotype of Ctenomys 
saltarius Thomas), Tolombón (A. I. Medina et al. 2007).

Map 472    Selected localities for Ctenomys rosendopascuali (●). Contour line 
= 2,000 m.

Map 473    Selected localities for Ctenomys saltarius (●). Contour line = 2,000 m.
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natural history:  Ecol ogy, reproduction, behavior, 
or other aspects of the population biology are unknown.

remarks :  The karyotype is 2n = 36, FN = 64 (Ortells 
1995, as C. knighti; see J. R. Contreras 1999). Sperm mor-
phology is symmetrical, the plesiomorphic condition for 
the genus ( J. R. Contreras 1999).

Ctenomys sericeus J. A. Allen, 1903
Silky Tuco- tuco

synonyms:
Ctenomys sericeus J. A. Allen, 1903b:187; type locality “Cor-

dilleras, upper Rio Chico de Santa Cruz, Patagonia”; 
restricted to “confl uencia de los ríos Belgrano y Chico 
(~48.26°S, 71.20°W, departamento Río Chico, Santa 
Cruz, Argentina” (Pardiñas 2013).

Ctenomys seriseus Rusconi, 1928:243; incorrect subsequent 
spelling of sericeus J. A. Allen.
description:  Small with total length of males aver-

aging 200 mm (range: 195– 208 mm), tail length 56.6 mm 
(51– 62 mm), and hindfoot length 26.2 mm (25– 28 mm; 
A. I. Medina et al. 2007). Pelage short, soft, and glossy. 
General color above yellowish- gray strongly varied with 
black, hairs being plumbeous on basal three- fourths, then 
banded narrowly with pale yellowish brown, and tipped 
with black; fl anks and ventral surface buff; sides of nose 
yellowish- brown; top of nose and top of head like mid-
back; ears small and blackish, upper surfaces of feet dingy 
gray with slight yellowish cast; tail pale yellowish, with 

muzzle and head black, extending back as dorsal stripe; 
both vibrissae and supra- ungual combs white; area sur-
rounding vibrissae same color as rest of face; tail covered 
by short and sparsely distributed hairs, bicolored, with 
proximal part dirty white becoming progressively darker 
until distal third, which is black; ears very small, with 
creamy white subauricular areas that suggest pale collar; 
no white spots in either axillary or inguinal regions; legs 
covered with sparse coat of fur colored similar to that of 
belly.

Skull robust but looks more delicate than those of 
many other species; nasal bones short and relatively nar-
row, tapering only slightly posteriorly, with premaxilla 
and incisors in clear view from above and broadened 
premaxillary and maxillary wings on either side; poste-
rior border of frontal bones convex; interorbital region 
relatively broad with weakly developed postorbital pro-
cesses; frontals extend laterally to form part of overhang-
ing roof that forms part of orbit; squamosal forms part of 
dorsal roof of skull, with well- developed post- tympanic 
projections; pair of sesamoid bones in front of lambdoi-
dal crest between parietals and post- tympanic pro cess 
of squamosal gives latter spatulate shape; interparietal 
enlarged and V-shaped, both uncommon features for ge-
nus; distance across external meatus on both sides typi-
cally greater than greatest width across zygomatic arches; 
laterally, alveoli of upper incisors positioned in common 
depression located posterior to proximal edge of vomer; 
no interpremaxillary opening, which is apomorphic con-
dition for species; external auditory meatus positioned 
high on side of skull, with its lower border above plane 
formed by occlusal surface of upper toothrow; zygomatic 
arch relatively delicate, with zygomatic pro cess of max-
illa forming moderately obtuse angle; bullae appear in-
fl ated and evenly rounded in lateral view, but transversely 
compressed in ventral view, with expanded paroccipital 
pro cess appressed only to very posterior margins; palate 
relatively short, with acutely V-shaped mesopterygoid 
fossa extending anteriorly to middle of M2; openings in 
alisphenoid asymmetrical, with one on right side and two 
on left; foramen ovale wide and within it alisphenoid- 
presphenoid bridge runs anteromedially from alisphenoid 
to become trapezoidal plate linked by short isthmus to 
presphenoid. Upper incisors orthodont.

distribution:  Ctenomys scagliai is only known 
from the vicinity of the type locality in Tucumán province, 
Argentina.

selected localit ies  (Map 474): ARGENTINA: 
Tucumán, Los Cardones (type locality of Ctenomys sca-
gliai J. R. Contreras), Km 95 of Hwy 307 near Tafí del 
Valle (A. I. Medina et al. 2007).

subspecies :  Ctenomys scagliai is monotypic.

Map 474    Selected localities for Ctenomys scagliai (●). Contour line = 2,000 m.
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description:  Medium sized with head and body 
length averaging 192 mm (range: 168– 247 mm), tail 68 mm 
(range: 67– 80) mm, hindfoot length 34 mm (range: 32– 
36 mm), and mass 182 g (range: 180– 234 g). Color overall 
ochraceous- tawny above mottled with black hairs, espe-
cially in frontal region of head; ventral color similar, but 
lacks black hairs; diagnostic ochraceous- orange spot on 
both sides of nose and conspicuous black and white mous-
tache uniformly present. Claws large, relatively narrow, 
and only slightly curved. Cranially, rostrum elongated, arc 
of upper incisors wide, and auditory bullae uninfl ated and 
exceptionally narrow.

distribution:  Ctenomys sociabilis has a narrow 
range between the Río Traful and Lago Nahuel Huapi, 
west of the Río Limay in the Reserva Nacional Nahuel 
Huapi in Neuquén province, Argentina (Pearson 1995).

selected localit ies  (Map 476): ARGENTINA: 
Neuquén, Estancia Fortín Chacabuco (type locality of Cte-
nomys sociabilis Pearson and Christie); Estancia La Prima-
vera, 11 km NW of Confl uencia (MVZ 179310), 4 km N 
and 4 km E of Estancia Paso Coihue (MVZ 184869), Es-
tancia Rincon Grande (MVZ 186111).

subspecies :  Ctenomys sociabilis is monotypic.
natural history:  Ctenomys sociabilis is one of the 

more thoroughly studied tuco- tuco species in the fi eld. It is 
the only clearly documented social tuco- tuco (although C. 
peruanus is suspected to be social; see Pearson 1959). Their 
populations consist of aggregates of collective burrows at 
the margins of mallines, the local name for the moist mead-
ows in the Andean- Patagonian steppe, where somewhat 
lush vegetation grows (Pearson and Christie 1985). The 
majority of active burrow systems surveyed across the spe-
cies range, however,  were in non-mallín habitats (Tammone 
et al. 2012). It inhabits black, wet, and fi ne soils. It is also 
the only tuco- tuco that does not maintain a burrow with 
the mouth permanently closed and exhibits a substantial 
level of above- ground activity. The grass Poa is a main food 
item. Reproduction occurs in the winter, with young typi-
cally born in November. Gestation is about three months, 
and litter size varies from two to six young. Populations of 
this species may contact those of C. haigi and C. maulinus 
(Pearson and Christie 1985). Lacey et al. (1997) studied 
burrow sharing by multiple individuals; Lacey and Wiec-
zorek (2004) described kinship patterns and group com-
position; Lacey (2004) documented that sociality reduces 
direct individual fi tness; Woodruff et al. (2010) examined 
stress physiology and social biology in wild and captive 
populations; and Schwanz and Lacey (2003) showed that 
individuals have the capacity to discriminate gender by ol-
factory cues. Hambuch and Lacey (2002) and Lacey (2001) 
contrasted patterns of variation at both MHC and micro-
satellite loci, respectively, between the colonial C. sociabilis 

median dusky stripe along apical half of upper surface. 
Skull with interparietal either lacking or greatly reduced 
in size.

distribution:  Ctenomys sericeus is only known 
from two localities in Santa Cruz province, Argentina.

selected localit ies  (Map 475): ARGENTINA: 
Santa Cruz, La Porteña, Río Vista (Parada et al. 2011), 
confl uence of Río Chico and Río Belgrano ( J. A. Allen 
1905).

subspecies :  Ctenomys sericeus is monotypic.
natural history:  J. A. Allen (1905:41) stated that 

Ctenomys sericeus was parapatric to C. osgoodi. No other 
data are available.

remarks :  J. A. Allen (1903b) compared C. sericeus to 
both C. pundti Nehring and C. bergi Thomas, two species 
from nearby Córdoba province and from both of which it 
differs in coloration. Subsequently, J. A. Allen (1095:40) 
narrowed the type locality of the confl uence of the Chico 
and Belgrano rivers in Santa Cruz province. This species 
has a karyotype of 2n = 28– 30 chromosomes and a simple 
asymmetric sperm type (Montes et al. 2001; Bidau 2006).

Ctenomys sociabilis Pearson and Christie, 1985
Colonial Tuco- tuco

synonym:
Ctenomys sociabilis Pearson and Christie, 1985:338; type 

locality “Estancia Fortín Chacabuco, 1075 m, 3 km S 
y 2 km W Cerro Puntudo, 71°11′40′′W, 40°58′00′′S,” 
Departamento Los Lagos, Neuquén, Argentina.

Map 475    Selected localities for Ctenomys sericeus (●).



870 Mammals of South America

on sides sharply defi ned; vibrissae white; chin and band 
across lower neck in front of arms brown, separated by 
broad whitish patch running across interramal region 
and narrowing on sides to point below ear; arms and 
legs pale- colored, except for narrow band running down 
front of forelimbs; hands and feet almost naked above, 
pale brown, with lateral fringes whitish; tail very thinly 
clothed, with dull white, sparse hairs.

distribution:  Ctenomys steinbachi occurs in west- 
central Santa Cruz province, Bolivia.

selected localit ies  (Map 477, from S. Ander-
son 1997, except as noted): BOLIVIA: Santa Cruz, 6 km 
N of Buen Retiro (type locality of Ctenomys steinbachi 
Thomas), 2 mi S of Caranda, Río Surutó, San Rafael de 
Amboró, 10 km S of Zanja Honda.

subspecies :  Ctenomys steinbachi is monotypic.
natural history:  No published data on the 

autecol ogy available. A pregnant female was collected in 
August with a single embryo (S. Anderson 1997).

remarks :  Molecular analyses support a close 
phyloge ne tic relationship with the geo graph i cally adjacent 
C. boliviensis and C. goodfellowi (Cook and Yates 1994; E. 
P. Lessa and Cook 1998). Parada et al. (2011) placed this 
species in their “boliviensis” group, along with C. bolivi-
ensis, C. goodfellowi, C. nattereri, and C. robo, based on 
mtDNA sequences. Ctenomys steinbachi has a karyotype 
with 2n = 10 and FN = 18 (S. Anderson et al. 1987), the 
lowest chromosome number known for a rodent, shared 

and the geo graph i cally adjacent but asocial C. haigi. Chan 
et al. (2005) and Chan and Hadly (2011) documented a 
substantial loss of ge ne tic diversity in modern population 
samples of C. sociabilis over the past 10,000 years.

remarks :  The chromosome complement of C. socia-
bilis has 2n = 56, FN = 72 (M. H. Gallardo 1991); its sperm 
is the simple asymmetric type (Pearson and Christie 1985; 
M. H. Gallardo et al. 2002). Mason (2004) described the 
middle ear apparatus.

Ctenomys steinbachi Thomas, 1907
Steinbach’s Tuco- tuco

synonym:
Ctenomys Steinbachi Thomas, 1907b:164; type locality 

“Campo of Province Sara, near Santa Cruz de la Sierra, 
Bolivia”; restricted to 6 km N of Buen Retiro, 17°13′S 
63°38′ W by S. Anderson et al. (1987:13).
description:  Very large with males reaching at 

least 350 mm in body length, and with males and fe-
males of equivalent size (S. Anderson et al. 1987). Mea-
sure ments of holotype (an adult male) head and body 
length 245 mm, tail length 86 mm; hindfoot length (with 
claw) 45 mm. Fur straight, fi ne, and glossy, with hairs 
of back about 13 mm in length. General color unusual 
dark drabby- gray- brown or coppery, quite unlike that 
of any other Ctenomys known to Thomas when he de-
scribed this species. Color uniform over entire head, up-
per surface, and sides; under surface creamy white, hairs 
dull slaty for their basal two- thirds; line of demarcation 

Map 476    Selected localities for Ctenomys sociabilis (●). Contour line = 
2,000 m.

Map 477    Selected localities for Ctenomys steinbachi (●). Contour line = 
2,000 m.
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larum recessus Thomas), Cerro de la Gloria (Bidau et al. 
2000), Ciudad de Lincoln ( J. R. Contreras 1972), Ciudad 
de Pehuajó ( J. R. Contreras 1972), Fortín Olavarría ( J. R. 
Contreras 1972), Laguna Las Encadenadas ( J. R. Contre-
ras 1972), Las Talas (type locality of Ctenomys talarum 
Thomas), Mar Chiquita (Bó et al. 2002), Monte Hermosa 
(A. I. Medina et al. 2007), Necochea (Vasallo 1998), Pe-
chuén- có ( J. R. Contreras 1972), Punta Médanos (Bidau 
et al. 2000), Quiroga (Massoia 1988a), Saladillo (Parada 
et al. 2011), San Clemente del Tuyú (Bidau et al. 2000), 
Sierra de la Ventana ( J. R. Contreras 1972); La Pampa, 
El Guanaco (A. I. Medina et al. 2007), La Florida (A. I. 
Medina et al. 2007), Luán Toro (type locality of Ctenomys 
talarum occidentalis Justo).

subspecies :  Ctenomys talarum includes three recog-
nized subspecies ( Justo et al. 2003): C. t. talarum Thomas, 
C. t. antonii Thomas, and C. t. occidentalis Justo. Reig et al. 
(1966:299) incorrectly considered antonii Thomas to be a 
synonym of recessus Thomas. However, antonii Thomas 
has date priority, so the southern subspecies of C. talarum is 
properly named C. talarum antonii, with recessus Thomas 
a subjective ju nior synonym (ICZN 1999:Art. 23.1).

natural history:  Ctenomys t. antonii occurs in 
partial sympatry with the larger C. australis in Buenos Ai-
res province ( J. R. Contreras and Reig 1965) and C. t. oc-
cidentalis overlaps with C. azarae in La Pampa province 
( Justo et al. 2003). Comparatore et al. (1992) examined 
the juxtaposition of C. talarum and C. australis in rela-
tion to edaphic and plant composition in the Necochea 
district, also in Buenos Aires province. Justo et al. (2003) 
provided a thorough summary of life history, ecol ogy, be-
havior, and other attributes of this species. These data are 
perhaps more extensive than for any other species of tuco- 
tuco, and include information on social structure, spatial 
distribution, and age composition (Pearson et al. 1968); 
burrow structure (Antinuchi and Busch 1992); home range 
and activity patterns (A. P. Cutrera, Antinuchi et al. 2006; 
A. P. Cutrera, Mora et al. 2010); chemical communication 
(Zenuto et al. 2004); vocal communication (Schleich and 
Busch 2002a,b); social transmission (Vassallo 2006); en-
ergetics (Schleich and Busch 2004; Antinuchi et al. 2007; 
Perissinotti et al. 2009), thermoregulation (C. Busch 1989; 
F. Luna and Antinuchi 2007a,b), including its ontogeny 
(A. P. Cutrera et al. 2003); foraging costs (F. Luna and 
Antinuchi 2006, 2007a, b), food preferences, feeding se-
lectivity, and digestive strategies (del Valle et al. 2001; del 
Valley and Lopez Mananes 2008, 2011); predation (Bal-
adron et al. 2009); parasitism (Rossin 2004); reproduc-
tive biology, including seasonality and litter size (Malizia 
and Busch 1991; Fanjul et al. 2006); population ecol ogy 
and behavior (Vasallo 1998; C. Busch et al. 2000); polygy-
nous mating system (Zenuto et al. 1999), with expected 

only with the grass mouse Akodon sp. 2n = 10. Vitullo and 
Cook (1991) described a simple symmetric type of sperm 
morphology.

Ctenomys talarum Thomas, 1898
Talas Tuco- tuco

synonyms:
Ctenomys talarum Thomas, 1898d:285; type locality “ ‘Las 

Talas,’ Ensenada, La Plata,” on the Río de la Plata, east 
of La Plata, Partido de Berisso, Buenos Aires, Argen-
tina, 34°52′S, 57°53′ W, 10 m.

Ctenomys talarum antonii Thomas, 1910a:240; type local-
ity “Los Yngleses, in the eastern part of the Province of 
Buenos Ayres,” Argentina.

Ctenomys talarum recessus Thomas, 1912a:241; type lo-
cality “Bahía Blanca,” Buenos Aires, Argentina.

Ctenomys talarum anthonii: Rusconi, 1928:243; inadver-
tent misspelling of antonii Thomas.

Ctenomys mendocinus talarum: Thomas, 1929:44; name 
combination.

Ctenomys mendocinus recessus: Thomas, 1929:44; name 
combination.

Ctenomys talarum talarum: Tate, 1935:391; name combi-
nation.

Ctenomys talarum occidentalis Justo, 1992:35; type local-
ity “Luan Toro [= Luán Toro],” La Pampa, Argentina.
description:  Small with three subspecies currently 

recognized similar in size and degree of sexual dimorphism 
(A. I. Medina et al. 2007). Mean body length (both sexes 
combined) of nominotypical subspecies 233.4 mm, range: 
212– 254 mm, and tail 66.7 mm, range: 56.0– 75.0 mm (Reig 
et al. 1966). Tail short (<39% of head and body length). 
Overall color dark hazel grayish red with prominent ax-
illary white patches; conspicuous white patch occurs at 
lower edge of ears ( Justo et al., 2003). Distinctive cranial 
characteristics include mastoid breadth less than zygo-
matic breadth, and conspicuous interpremaxillary foramen 
( Justo et al. 2003). Baculum short, narrow, and not very ex-
panded at either end; mean length 6.4 mm, proximal width 
1.32 mm, distal width 0.9 mm (N = 12; Justo et al. 2003).

distribution:  The nominotypical subspecies, now 
extirpated from the type locality, extends along coastal 
Buenos Aires province, Argentina, from Magdalena to 
Santa Clara del Mar; C. t. recessus occupies the second or 
third line of sand dunes from Necochea to Punta Alta, also 
in Buenos Aires province; and C. t. occidentalis is limited 
to two localities in La Pampa province. Sparse populations 
of unknown subspecifi c status occur in northwestern Bue-
nos Aires province, possibly entering La Pampa province 
close to the range of occidentalis.

selected localit ies  (Map 478): ARGENTINA: 
Buenos Aires, Bahía Blanca (type locality of Ctenomys ta-
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torical demography through phylogeographic and popula-
tion ge ne tic analyses of mtDNA gene sequences.

It is possible that C. talarum is present in northeast-
ern Buenos Aires province at Lima farther north than the 
type locality (Agnolín et al. 2010), but this claim needs 
confi rmation.

Ctenomys torquatus Lichtenstein, 1830
Collared Tuco- tuco

synonym:
Ctenomys torquatus Lichtenstein, 1830:plate 31, Fig. 1; 

type locality “Das Vaterland dieses Thiers sind die Südli-
chen Provinzen Brasiliens und die Ufer des Uruguay, wo 
es malwurfartig unter der Erde lebt” (see Remarks).
description:  Small; external mea sure ments for 

males, head and body 167– 230 mm, tail length 55– 85 mm, 
hindfoot length 28– 35 mm; for females, head and body 
152– 200 mm, tail length 60– 83 mm, hindfoot length 29– 
33 mm (data for two Uruguayan samples; Langguth and 
Abella 1970). Dorsal color brownish- orange becoming 
clearer toward sides; whitish spots always present below 
and behind ears; ventral color pale brownish- orange, with 
whitish spots present in both inguinal and axillary regions; 
collar of pale brownish- orange present; basal portion of 
brown hairs dark gray, and that of whitish ones, white. 
Melanistic individuals reported for some populations (Fer-
nandes et al. 2007). Skull much more curvilinear than that 
of C. minutus, with dorsal surface of frontal and parietal 
bones with small bulges and with temporal crests that con-
verge near midline posteriorly without forming sagittal 
crest; nasals dorsally and longitudinally convex; dorsal bor-
der of foramen magnum with two pro cesses, occasionally 
fused into single one; zygomatic arch dorsoventrally wider 
than in C. minutus; longitudinal crest on exterior face of 
zygomatic arch curvilinear with inferior concavity; ventral 
root of zygomatic pro cess of maxilla almost perpendicular 
to major axis of skull; dorsal root approximately vertical; 
interpremaxillary foramen ( J. E[ric]. Hill 1935) inconspic-
uous. Radius of arch described by incisors wider than in C. 
minutus such that incisors more proodont. Baculum rela-
tively short (mean length 6.4 mm), broad, with proximal 
and distal tips rounded. Glans penis with sharp and convex 
dorsal spines, rounded and concave ventral spines; spine 
density 17.5/mm2; mean spine length 189.0 ± 23.9 µm s.d. 
(Rocha- Barbosa et al. 2013).

distribution:  Ctenomys torquatus is distributed 
from southwestern Brazil in the state Rio Grande do Sul 
into neighboring Uruguay, in lowlands with fi elds and gal-
lery forests termed campos sulinos (T. R. O. Freitas 1995b, 
2006, Fernandes et al. 2007, 2009).

selected localit ies  (Map 479): BRAZIL: Rio 
Grande do Sul, Alegrete (Fernandes et al. 2009), Butiá 

low sperm production (Zenuto et al. 2003); and various 
aspects of population ge ne tic structure based on molecular 
markers, including effective population size (A. P. Cutrera, 
Lacey, and Busch 2006), kinship and dispersal (A. P. Cu-
trera et al. 2005), and demographic infl uences on selec-
tion (A. P. Cutrera and Lacey 2006, 2007; A. P. Cutrera, 
Lacey et al. 2010). Incisor procumbency is not the deter-
minant factor during excavation, because the masseter su-
perfi cialis, masseter lateralis profundus, masseter medialis, 
temporalis, pterygoideus internus, pterygoideus externus, 
digastricus, acromiotrapezius, cleidomastoideus, and ster-
nomastoideus muscles assist the forelimbs in construction 
and compaction of tunnels (De Santis et al. 1998). Mi-
crostructure of incisor enamel indicates that incisors may 
assist in excavation and transportation and movement of 
obstacles in tunnels ( Justo et al. 1995).

remarks :  The nominotypical subspecies exhibits a 
polymorphic karyotype with diploid number varying from 
44 to 48 (Kiblisky and Reig 1966; Bidau et al. 2000; Mas-
sarini et al. 2002). Populations of C. t. antonii have karyo-
types of 2n = 48 to 50 (Massarini et al. 1995; under the 
name recessus), and those of C. t. occidentalis are uniform 
at 2n = 48 (Braggio et al. 1999). Sperm morphology is the 
simple symmetric type (Vitullo et al. 1988; Zenuto et al. 
2003). De Santis et al. (2001) described enamel microstruc-
ture; Garcia Esponda et al. (2009) examined craniometric 
variation; and Mora, Cutrera et al. (2013) delineated his-

Map 478    Selected localities for Ctenomys talarum (●). Contour line = 2,000 m.
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Ctenomys tuconax Thomas, 1925
Robust Tuco- tuco

synonym:
Ctenomys tuconax Thomas, 1925c:583; type locality “Con-

cepción, 500 m,” Departamento Concepción, Tucumán, 
Argentina, 27°20′S, 63°35′ W.
description:  Among largest and most robust spe-

cies in genus; total length can reach 330 mm and mass 
nearly 600 g (A. I. Medina et al. 2007). Fur of medium 
length and rather thin. General color above uniformly 
dark chestnut, and back lacks darkened median line; under 
parts similar in color to back but paler, in some specimens 
approaching cinnamon; axillary white patches rarely pres-
ent; head like body in color, without special markings, al-
though top of head may be slightly darker and chin paler; 
hands and feet thinly haired and dull whitish above; tail 
pale brown. Skull very large, about equal in size to speci-
mens of C. opimus, which it also resembles in shape; upper 
surface convex; supraorbital edges and pro cesses, although 
well developed, not raised to level higher than midline 
of skull; nasals of medium size, not markedly narrowed 
posteriorly; zygomatic arches robust but not especially 
expanded laterally, nearly same degree as auditory meatal 
breadth; postorbital pro cess of jugal of average size with 
small and shallow but fairly well- defi ned fossa on surface 
of bone in front of pro cess; lambdoidal crest well devel-
oped, sharply defi ned, and projects forward mesially, then 
backward and then again forward laterally to form distinct 
W across skull; mesopterygoid fossa narrow and extends 

( J. da Silva, Freitas, Heuser et al. 2000), Cachoeira do 
Sul (Fernandes et al. 2007), Candiota ( J. da Silva, Freitas, 
Marinho et al. 2000), Dom Pedrito (Fernandes et al. 2009), 
General Câmara (Fernandes et al. 2009), Itaqui (Fernandes 
et al. 2009), Pelotas ( J. da Silva, Freitas, Marinho et al. 
2000), Quaraí (Fernandes et al. 2009), Rio Grande (Fer-
nandes et al. 2009), Santa Maria (Fernandes et al. 2009), 
Taim (T. R. O. Freitas and Lessa 1984), Uruguaiana (Fer-
nandes et al. 2009). URUGUAY: Paysandú, Guabiyú (T. R. 
O. Freitas and Lessa 1984); Rivera, Cuñapirú (T. R. O. 
Freitas and Lessa 1984); Taquarembó, Ansina (T. R. O. 
Freitas and Lessa 1984).

subspecies :  Ctenomys torquatus is monotypic, al-
though it is chromosomally polytypic (see Remarks).

natural history:  Individuals of this species al-
ways construct burrows in sandy soils in open fi elds (Travi 
1983), with the species found in cultivated fi elds, pastures, 
and vacant lots within the city of Montevideo (Barlow 
1969). Burrow temperature is maintained constantly at 20– 
22°C (Weir 1974a). Gestation lasts 107 days on average 
(Weir 1974b), and litter size is 2– 3 young (Nowak 1999). 
This species has been used as a native rodent monitor for 
environmental toxicity ( J. da Silva, Freitas, Marinho et al. 
2000; J. da Silva, Freitas, Heuser et al. 2000).

remarks :  The type locality of C. torquatus is un-
certain. Lichtenstein (1830) wrote that the animal came 
from “the southern provinces of Brazil on the shores of 
the Uruguay [River].” Moojen (1952b:188) repeated this 
same generalized locality as “margens do rio Uruguai, e 
estados do sul do Brasil.” Reig and Kiblisky (1969) re-
garded Maldonado, Uruguay, as the type locality, presum-
ably based on the skull of “Ctenomys torquatus” from this 
locality illustrated by Nehring (1900c:203). However, only 
C. pearsoni, and not C. torquatus, occurs along the coast 
of Uruguay. And, fi nally, Langguth and Abella (1970) sug-
gested that the type specimen came from southern Brazil 
near Lages, on the Alto Rio Pelotas in Santa Catarina state, 
but C. torquatus, as defi ned herein, does not occur in that 
area (see T. R. O. Freitas 1995, 2006).

T. R. O. Freitas and colleagues (T. R. O. Freitas and 
Lessa 1984; T. R. O. Freitas 1995, 2006; Fernandes et al. 
2007, 2009) restricted C. torquatus to those populations 
in northern Uruguay and Rio Grande do Sul state, Bra-
zil, with 2n = 40– 46, FN = 72, karyotypes. Samples allo-
cated to this species from Entre Rios province, Argentina, 
and southern Uruguay with 2n = 56, 64, 68, and 70 (Reig 
et al. 1966; Reig and Kiblisky 1969; Kiblisky et al. 1977) 
are cranially distinct from the 2n = 40– 46 forms and  were 
incorrectly assigned to C. torquatus (T. R. O. Freitas and 
Lessa 1984). A. F. Novello and Lessa (1986) subsequently 
identifi ed the 2n = 56 and 2n = 70 individuals as C. pearsoni 
(see that account).

Map 479    Selected localities for Ctenomys torquatus (●).
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colour, widely different from that of the pale Bolivia ani-
mal.” Diploid chromosome number varies between 58 and 
61, FN = 80 (Reig and Kiblisky 1968a, 1969; Slamovits 
et al. 2001). Sperm morphology is the simple asymmetric 
type (Bidau 2006).

Ctenomys tucumanus Thomas, 1900
Tucumán Tuco- tuco

synonyms:
Ctenomys tucumanus Thomas, 1900f:301; type locality 

“Tucumán [San Miguel de Tucumán]. Altitude 450 m,” 
Departamento Capital, Tucumán, Argentina, 26°49′S, 
65°13′ W.

Ctenomys mendocinus tucumanus: Cabrera, 1961:553; 
name combination.
description:  Small to medium; external dimen-

sions of holotype (old adult male) head and body length 
172 mm, tail length 71 mm, and hindfoot length (with 
claw) 30.5 mm. General color above brownish fawn, with 
faint reddish suffusion; midline of face blackish; cheeks 
brownish fawn like back, with faint and lighter patch be-
low the ear; under parts pale buffy, hairs gray basally; large 
white axillary and inguinal patches present, former almost 
extending across chest; upper surfaces of hands well haired 
and whitish, those of hindfeet nearly naked with few hairs 
white; tail practically naked, with few whitish hairs form-
ing slight terminal crest. Near nakedness of hindfeet and 
tail possibly due to age and wear. Skull broad and fl at-
tened, much more so than in C. mendocinus; nasals evenly 
tapering backward, and terminating behind level of antor-
bital bridge; interorbital region and braincase fl at, short, 
and broad no discernible interparietal; mesopterygoid 
fossa broad and open, more so than in other species.

distribution:  Ctenomys tucumanus is known only 
from the type locality and immediate environs in Tucumán 
province, Argentina.

selected localit ies  (Map 481): ARGENTINA: 
Tucumán, Camino Ticucho (Ortells 1995), San Miguel de 
Tucumán (type locality of Ctenomys tucumanus Thomas), 
Yerba Buena ( J. R. Contreras 1999).

subspecies :  Ctenomys tucumanus is monotypic.
natural history:  Populations occupy deep, humid 

soils in the piedmont and forest borders of Tucumán city 
( J. R. Contreras, pers. comm.). No other ecological, behav-
ior, or other population data are known for this species.

remarks :  Thomas (1900f) believed that C. tucum-
anus was most closely related to C. talarum from the 
coastal plain of Buenos Aires province, although it is geo-
graph i cally closest to C. mendocinus. Cabrera (1961), 
however, listed tucumanus as a valid subspecies in his 
concept of a polytypic C. mendocinus. Alternatively, 
Parada et al. (2011) placed this species in their “tucuma-

forward to level of posterior third of M2; bullae not es-
pecially developed, less infl ated than in C. opimus. Upper 
incisors broad, heavy, and slightly proodont, their angle 
about 107°. Cheek teeth strongly developed with anterior 
teeth proportionally larger.

distribution:  Ctenomys tuconax occurs in the 
Yungas ecoregion of Tucumán province, Argentina. The 
species apparently inhabits two disjunct population nuclei 
in the Nevados de Aconquija, the southern extension of the 
Calchaquies Valleys, and the easternmost mountain range 
before the Chaco- Pampean fl ats, one at about 3,000 m ele-
vation, and the other (including the type locality where the 
species may be extinct) in the lower Aconquija, between 
262 and 469 m. Although Thomas (1925c) gives the eleva-
tion as 500 m, this is either an error or the species no lon-
ger occurs at low elevations.

selected localit ies  (Map 480): ARGENTINA: 
Tucumán, Concepción (type locality of Ctenomys tuconax 
Thomas), El Infi ernillo (MSUMMR 19212), La Calera (A. 
I. Medina et al. 2007).

subspecies :  Ctenomys tuconax is monotypic.
natural history:  No ecological data are available.
remarks :  Thomas (1925c:584) recognized this spe-

cies on the basis of its large size and color, “being far larger 
than C. tucumanus and others of this neighbourhood, and 
is, indeed, but little surpassed by C. boliviensis. From C. 
opimus of the Bolivian plateau, which it most resembles in 
skull characters, it is distinguished by its uniform chestnut- 

Map 480    Selected localities for Ctenomys tuconax (●). Contour line = 2,000 m.
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selected localit ies  (Map 482): ARGENTINA: 
San Juan, Los Sombreros (type locality of Ctenomys tul-
duco Thomas), Pedernal (Thomas 1921i).

subspecies :  Ctenomys tulduco is monotypic.
natural history:  No biological or ecological data 

are available for C. tulduco.
remarks :  This species is similar, and possibly allied, 

to C. coludo although it is smaller (Thomas 1921i). Nei-
ther the karyotype nor sperm morphology is known.

Ctenomys validus J. R. Contreras, Roig, 
and Suzarte, 1977
Guaymallén Tuco- tuco

synonym:
Ctenomys validus J. R. Contreras, Roig, and Suzarte, 1977: 

160; type locality “El Algarrobal, Médanos del Borbollón, 
Departamento Guaymallén, Provincia de Mendoza,” 
Argentina, 32°49′S, 68°46′ W, 775 m.
description:  Relatively large with total length and 

mass ranging from 281– 314 mm and 187– 341 g in males 
to 260– 278 mm, 176– 218 g in females (mea sure ments of 
male holotype total length 296 mm, mass 312.4 g). Gen-
eral color grayish brown to yellowish brown, ventrally yel-
lowish; conspicuous clear band between ears and through 
throat; hairs of feet and hands white, as in C. coludo and 
C. johannis; tail bicolored, yellowish ventrally, and with 
black longitudinal stripe dorsally. Skull large and robust 
with well- developed crests similar to those of C. johan-

nus” group, along with C. argentinus, C. lato, and C. 
occultus, based on mtDNA sequences. The karyotype of 
C. tucumanus is 2n = 28 and FN = 52 (Reig and Kiblisky 
1968a), and its sperm is of the simple symmetric type 
(Bidau 2006).

Ctenomys tulduco Thomas, 1921
Sierra Tontal Tuco- tuco, Tulduco

synonyms:
Ctenomys tulduco Thomas, 1921i:218; type locality “Los 

Sombreros, Sierra Tontal, Alt. 2700 m,” Departamento 
Calingasta, San Juan, Argentina, 31°33′S, 69°11′ W.

Ctenomys fulvus tulduco: Cabrera, 1961:549; name combi-
nation.
description:  Moderate sized with head and body 

length of holotype (adult male) 190 mm, tail length 69 mm, 
and hindfoot length 32.6 mm. General color above drabby 
gray, similar to that of C. johannis, and not as warm as 
that of C. coludo; ventral color strongly drabby as in C. 
coludo but unlike light undersurface of C. johannis; in-
conspicuous dull nasal patch present; tail short, with line 
along upper side black or blackish, varying in defi nition 
but always more pronounced that in allied species. Skull 
similar to that of C. johannis, but smaller and with rather 
smaller bullae, which are still far larger than those of C. 
mendocinus.

distribution:  Ctenomys tulduco is known only 
from the vicinity of its type locality.

Map 481    Selected localities for Ctenomys tucumanus (●). Contour line = 
2,000 m.

Map 482    Selected localities for Ctenomys tulduco (●). Contour line = 2,000 m.
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Atacama of Chile. This hypothesis has yet to be tested by 
any character set. Karyotype and sperm type are unknown.

Ctenomys viperinus Thomas, 1926
Monte Tuco- tuco, Vipos Tuco- tuco

synonyms:
Ctenomys viperinus Thomas, 1926d:605; type locality 

“Ñorco, near Vipos, 2500 m,” Departamento Trancas, 
Tucumán, Argentina, 26°29′S, 65°22′ W, 2,500 m.

Ctenomys knighti viperinus: Cabrera, 1961:550; name com-
bination.
description:  Medium size with head and body 

length of holotype (adult male) 213 mm, tail length 76 mm, 
and hindfoot length 36 mm. General color warm brown 
above, paler and more drab below; many specimens with 
blackened muzzles and crowns, others lack these color fea-
tures; majority of specimens with white axillary patches, 
and some have white inguinal spots. Skull somewhat small, 
with zygomata decidedly expanded and antorbital foramen 
widely open; bullae rather narrow; paroccipital pro cesses 
less forwardly expanded on their lower surfaces. Upper in-
cisors broad, enamel surfaces rather dark orange; incisive 
index of type 105°. PM4 considerably wider than M1.

distribution:  Ctenomys viperinus is known from 
the type locality and neighboring areas between 320 and 
2,500 m altitude in the Yungas ecoregion of Tucumán prov-
ince, Argentina.

nis; bullae large and moderately infl ated; zygomatic arches 
strong; auditory meatus conspicuous; mesopterygoid fossa 
V-shaped; premaxillary bones extend posteriorly beyond 
nasals much more so than in C. johannis; interparietal 
sutures not visible in adult individuals; nasals widest at 
tips, narrowing posteriorly; skull achieves greatest depth 
at level of PM4; interpremaxillary foramen always visible; 
postorbital pro cesses well developed, with frontal bones 
narrowing markedly behind. Upper cheek teeth moderately 
sized; occlusal surface of M3 cylindrical to subcylindrical 
in shape. In lower cheek teeth, pm4 similar to or smaller 
than m1. Baculum relatively large (length ca. 9 mm) and 
well ossifi ed, ventrally fl at, and slightly concave dorsally.

distribution:  Ctenomys validus is only known 
from the type locality.

selected localit ies  (Map 483): ARGENTINA: 
Mendoza, El Algarrobal (type locality of Ctenomys validus 
J. R. Contreras, Roig, and Suzarte).

subspecies :  Ctenomys validus is monotypic.
natural history:  No biological or ecological data 

are available for C. validus.
remarks :  J. R. Contreras et al. (1977) believed that 

C. validus was related to C. johannis Thomas, and with 
that species plus C. coludo Thomas, C. famosus Thomas, 
C. tulduco Thomas, and possibly C. fulvus Philippi formed 
an arc of precordilleran, inter- sierran, and Andean species 
that extended from Mendoza province north and west to the 

Map 483    Single known locality for Ctenomys validus (●). Contour line = 
2,000 m.

Map 484    Selected localities for Ctenomys viperinus (●). Contour line = 
2,000 m.
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Family Echimyidae Gray, 1825
Louise H. Emmons, Yuri L. R. Leite, and James L. Patton

The family Echimyidae is the most diverse of the South 
American hystricognath rodent families, both with regard 
to numbers of taxa and variety of body plans (see, for ex-
ample, S. I. Perez et al. 2009; Upham and Patterson 2012; 
P.- H. Fabre et al. 2012). The taxonomic history has been 
chaotic, with a number of generic names proposed, several 
abandoned, and the contents of both the family and genera 
highly unstable. Recent reviews and phyloge ne tic analy-
ses (Lara et al. 1996; Y. L. R. Leite and Patton 2002; G. 
A. S. Carvalho and Salles 2004; Emmons 2005; Galewski 
et al. 2005; Iack- Ximenes et al. 2005a,b; Upham and Pat-
terson 2012; P.- H. Fabre et al. 2012; Upham et al. 2013) 
have clarifi ed relationships, and thus membership within 
the family, as well as both genus and species boundaries. 
Although great clarity has been achieved by these studies, 
much remains to be understood about the composition and 
evolutionary history of the family at all taxonomic levels.

The family Echimyidae is of ancient origin in South Amer-
ica, found among the oldest fossil rodents, with the earliest 
rec ords from the mid- Eocene (Antoine et al. 2012) and Oli-
gocene (B. Patterson and Wood 1982; Vucetich and Verzi 
1991; Deschamps et al. 2012). Recent work documents a 

selected localit ies  (Map 484): ARGENTINA: 
Tucumán, Ñorco (type locality of Ctenomys viperinus 
Thomas), Villa San Javier (A. I. Medina et al. 2007).

subspecies :  Ctenomys viperinus is monotypic.
natural history:  No biological or ecological in-

formation is available for C. viperinus.
remarks :  No data on karyotype or sperm morphol-

ogy are available.

Ctenomys “yolandae” J. R. Contreras and Berry, 1984
Santa Fe Tuco- tuco, Yolanda’s Tuco- tuco

synonym:
Ctenomys yolandae J. R. Contreras and Berry, 1984:75; type 

locality, “Las Palmas, Departamento General Obligado, 
Provincia de Santa Fe,” Argentina, 29°25′S, 59°40′ W, 
50 m; nomen nudum (see Remarks).
description:  Relatively small species (total length, ca. 

230 mm) that has yet to be diagnosed or adequately described.
distribution:  According to J. R. Contreras and 

Berry (1984), the species occurs in eastern Santa Fe prov-
ince along the Paraná and San Javier rivers. This distribu-
tion is disjunct, separated by a low, fl oodable area unsuit-
able for colonization by tuco- tucos.

selected localit ies  (Map 485; from J. R. Con-
treras, pers. comm., except at noted): ARGENTINA: Santa 
Fe, Cacique Ariacaiquín, Coronda, Helvecia, Las Palmas 
( J. R. Contreras and Berry 1984), Reconquista, San José 
del Rincón.

subspecies :  Ctenomys “yolandae” is monotypic.
natural history:  No ecological data are available.
remarks :  Woods and Kilpatrick (2005:1570) listed 

this taxon as a valid species. However, the name Ctenomys 
“yolandae” appeared originally only in a short abstract of 
pre sen ta tions of a scientifi c meeting, and a formal designa-
tion of a holotype, diagnosis, and description has yet to be 
published. The name “yolandae” thus does not meet the 
criteria established by the International Code of Zoologi-
cal Nomenclature (ICZN 1999:Art. 8) and is appropriately 
regarded as nomen nudum. Nevertheless, I list this taxon 
 here as C. “yolandae” because this tuco- tuco is a distinct 
entity at both karyotypic (Ortells et al. 1990; Bidau et al. 
2005) and molecular (Mascheretti et al. 2000) levels. In the 
latter case, mtDNA studies determined the phyletic prox-
imity of C. “yolandae” with C. bergi and C. bonettoi, as 
might be expected from their morphological similarities. 
Furthermore, C. “yolandae” possesses a unique type of 
sperm, the complex asymmetric morphology, not found in 
any other tuco- tuco (Vitullo et al. 1988). The diploid num-
ber is 2n = 50, FN = 78, in specimens from the type local-
ity (Ortells et al. 1990), and 2n = 50, FN = 67, 70 (Bidau 
et al. 2005) elsewhere. A proper description of this species 
is needed to validate the name.

Map 485    Selected localities for Ctenomys “yolandae” (●). Contour line = 
2,000 m.
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students of echimyid rodents. Given the important repre-
sen ta tion of teeth in the fossil record, the posited occlu-
sal character homologies proposed by Candela and Rasia 
(2012) are noteworthy, especially for the integration of the 
diverse fossil and extant taxa into a coherent set of hypoth-
esis of relationships as well as rates and timing of lineage 
diversifi cation.

The following synopsis of the nomenclatural history of 
the family Echimyidae is based largely on G. A. S. Carv-
alho and Salles (2004) and Emmons (2005). Zimmermann 
(1780) described the fi rst echimyid, Myoxus chrysurus, 
placing it within a Eu ro pe an rodent genus as was typical of 
that period. Echimys was the fi rst echimyid genus, defi ned 
by F. Cuvier in 1809 and in which he placed the “lérot à 
queue dorée” of Allamand (= Echimys chrysurus) and the 
“rat épineux” of Azara (= Euryzygomatomys spinosus). 
Desmarest (1817b), crediting names to É. Geoffroy St.- 
Hilaire, described six new echimyids, placing these along 
with Echimys chrysurus (which he called E. cristatus) in 
the genus Echimys. Desmarest’s concept of Echimys thus 
included both the type species of Echimys and six addi-
tional species now allocated to other genera: E. dactylinus 
(a Dactylomys), E. spinosus (a Euryzygomatomys), E. hispi-
dus (a Mesomys), E. didelphoides (a Makalata), E. cayen-
nensis (a Proechimys), and E. setosus (a Trinomys). Isidore 
Geoffroy St.- Hilaire (1838, 1840) divided the genus Echi-
mys, as viewed by Desmarest, into three genera: Dacty-
lomys (including only D. dactylinus), Echimys (including 
E. setosus, E. albispinus, E. myosurus [all three Trinomys], 
E. cayennensis [a Proechimys], E. hispidus [a Mesomys], 
and E. spinosus [a Euryzygomatomys]), and Nelomys (in-
cluding N. cristatus [= Echimys chrysurus] and N. paleaceus 
[an Echimys], N. semivillosus [a Pattonomys], N. blainvillii 
[a Phyllomys], and N. armatus and N. didelphoides [both 
Makalata]). In these two works, I. Geoffroy St.- Hilaire es-
tablished the basis for the subsequent division of extant 
echimyids into the three subfamilies (Dactylomyinae, Echi-
myinae, and Eumysopinae) recognized in most modern 
classifi cations.

Tate (1935) sifted though 150 years of publications in a 
heroic review of the taxonomic history of all caviomorph 
rodents. He reconciled many nomenclatural discrepancies 
and proposed a revised generic classifi cation, but he did 
not provide an extensive review of characters. His inter-
pretation of the Echimyidae, in which he segregated the 
species of Echimys largely on the degree of hairiness of the 
tail, left many unresolved questions. With the major ex-
ception of Ellerman (1940), who placed nine subfamilies 
within his concept of the Echimyidae (including both New 
World [Abrocomidae, Capromyidae, Octodontidae] and 
Old World [Petromuridae, Thryonomyidae] groups now 
widely recognized as separate families), Tate’s classifi cation 

diverse fauna of largely grassland (pampa) echimyids in the 
Miocene (Vucetich et al. 1993) as well as a rich assemblage 
of taxa from presumptively tropical forest habitats at the 
eastern base of the Andes (Frailey and Campbell 2004). 
Molecular- based estimates place the diversifi cation of ex-
tant lineages in the Miocene, between 18.8 mya (95% 
credibility interval 20.2– 17.5 mya; P.- H. Fabre et al. 2012) 
and 16.0 mya (21.7– 11.3 mya; Upham et al. 2013).

Unfortunately, most extant taxa lack a fossil record al-
together, and few of these genera can be tied phyletically to 
any of the more than 20 fossil genera currently recognized 
(G. A. S. Carvalho and Salles 2004; but see Candela and 
Rasia 2012; Deschamps et al. 2012; and Olivares et al. 2012 
for current efforts to connect fossil and extant genera within 
a phyloge ne tic framework). The family is currently divided 
into three or four subfamilies. The living Eumysopinae (or 
Heteropsomyinae, see Patton and Reig 1990) includes six 
extant genera of terrestrial species and two of arboreal 
ones, with greatest generic diversity among grassland or 
shrubland taxa, but greatest species number in the rainfor-
est genus Proechimys. There are three genera of special-
ized arboreal folivores in the Dactylomyinae, all denizens 
of lowland and montane forests. The Echimyinae contains 
four to nine genera of arboreal rats of forested or wooded 
habitats; we recognize nine genera  here. Following recent 
molecular studies (Galewski et al. 2005; Opazo 2005; 
Rowe et al. 2010; Upham and Patterson 2012; P.- H. Fabre 
et al. 2012; Upham et al. 2013), we regard the Myocastori-
nae as a fourth subfamily of the Echimyidae.

Phyloge ne tic support for the traditional subfamily struc-
ture as well as relationships among genera within each 
remains uncertain. Part of this uncertainty results from 
the lack of inclusion of all extant genera in any character- 
based analysis, be it morphological or molecular, and also 
likely from the apparent very rapid diversifi cation of the 
Recent lineages (Lara et al. 1996; Y. L. R. Leite and Patton 
2002). For example, analyses of both morphological (G. 
A. S. Carvalho and Salles 2004; Emmons 2005; Candela 
and Raisa 2012) and molecular traits (Lara et al. 1996; 
Y. L. R. Leite and Patton 2002; Galewski et al. 2005; P.- H. 
Fabre et al. 2012; Upham et al. 2013) have so far failed to 
recover either the Eumysopinae or Echimyinae as mono-
phyletic units. Although each of these analyses supports 
the monophyly of the Dactylomyinae, this group of three 
genera appears nested among the remaining extant echimy-
ine genera. Furthermore, the most recent molecular analy-
ses support the phyloge ne tic of the spiny tree rats Meso-
mys and Lonchothrix, two genera that combine echimyine 
and eumysopine characters (see those accounts) with the 
echimyine tree rats (P.- H. Fabre et al. 2012; Upham et al. 
2013). Thus, the allocation of genera into phyloge ne tically 
well- supported suprageneric taxa remains a challenge for 
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tant Eumysopinae, clades comprising Clyomys + Euryzygo-
matomys + Carterodon are consistently recovered (but see 
Vucetich and Verzi 1991, who do not include Carterodon 
in a sister relationship with both Clyomys and Euryzygo-
matomys), whereas Proechimys + Hoplomys + Thricho-
mys + Trinomys are linked with morphological but not 
always with molecular support. These two clades together 
lack any support as the monophyletic group that would 
be hypothesized by their inclusion in the same subfamily. 
Furthermore, while Mesomys + Lonchothrix, commonly 
placed within the Eumysopinae because of shared dental 
characters, appear to be phyletically related by molecular 
analyses to various echimyine and dactylomyine genera 
(Upham and Patterson 2012; P.- H. Fabre et al. 2012; Up-
ham et al. 2013). Most phyletic relationships based either 
on morphology or gene sequences are, however, for the 
most part weakly supported, and a fully resolved phyloge-
ne tic hypothesis and resulting classifi cation must await fur-
ther data and analyses.

Herein, we follow G. A. S. Carvalho and Salles (2004) 
in their concept of the crown- group Echimyidae to include 
four subfamilies, two monophyletic (Dactylomyinae and 
Myocastorinae), one paraphyletic (Echimyinae), and the 
fourth apparently either paraphyletic or polyphyletic (Eu-
mysopinae) (see also Olivares et al. 2012). We keep these 
apparently nonphyloge ne tic groupings for con ve nience 
until a more completely resolved phylogeny is forthcom-
ing. We exclude the Antillean Capromyidae (contra Y. L. 
R. Leite and Patton 2002; but see Galewski et al. 2005; 
Kilpatrick et al. 2012; P.- H. Fabre et al. 2012; Upham 
et al. 2013), which appears to be the sister to the Echi-
myidae (Huchon and Douzery 2001; Galewski et al. 
2005; Rowe et al. 2010) or part of an unresolved poly-
tomy at the base of the echimyid radiation (P.- H. Fabre 
et al. 2012). We also exclude the bristle- spined porcupine 
Chaetomys (contra B. Patterson and Wood 1982; Woods 
1993) because this genus unambiguously belongs to the 
family Erethizontidae (T. Martin 1994; G. A. S. Carvalho 
2000; R. do V. Vilela et al. 2009; Voss et al. 2013). Em-
mons (2005) placed the three subfossorial genera (Eu-
ryzygomatomys, Clyomys, and Carterodon) in the tribe 
Euryzygomatomini within the subfamily Eumysopinae. 
Given the lack of documented equivalency in rank for 
other generic assemblages in this subfamily or others, we 
follow G. A. S. Carvalho and Salles (2004) and do not use 
tribal groupings.

The crown- group Echimyidae is diagnosed by six trans-
formations (G. A. S. Carvalho and Salles 2004): presence 
of the central portion of the neolophid in dpm4; absence of 
the metalophid in m1– 3: shallow or absent lingual opening 
of the mesofl exid in little- worn m1– 3; shallow or absent 
labial opening of the mesofl exus in little- worn upper teeth; 

was adopted by most systematists until Cabrera (1961) 
again reviewed the family along with all other South Amer-
ican mammals and synonymized many names with little or 
no explanation. More recently, Emmons and Feer (1990, 
1997) proposed some revisions of genera in fi eld guide for-
mat, without explanation, including segregating Nelomys 
(now Phyllomys) from Echimys, and allocated additional 
species to Makalata. Patton and Emmons (1985) reviewed 
the genus Isothrix, from which Emmons and Vucetich 
(1998) subsequently segregated a new genus, Callistomys. 
Emmons, Leite et al. (2002) and Y. L. R. Leite (2003) re-
vised the Brazilian Atlantic tree rats Phyllomys and docu-
mented that the name Nelomys had been incorrectly ap-
plied to this taxon. Emmons (1997a) presented an outline 
of many of the characters that diagnose the arboreal echi-
myines, and she later thoroughly documented both system-
atic and nomenclatural conclusions of that initial report 
(Emmons 2005), describing two new genera (Pattonomys 
and Santamartamys). Iack- Ximenes et al. (2005a) placed 
Loncheres grandis Wagner into the new genus Toromys, 
while commenting on characters and other taxonomic is-
sues particularly within Echimys.

G. A. S. Carvalho and Salles (2004) examined all extant 
as well as a rich assemblage of fossil genera and delineated 
50 morphological traits that they then used to provide a 
phyloge ne tic hypothesis of generic relationships. They 
defi ned and diagnosed the crown- group Echimyidae and 
presented a classifi cation encompassing both Recent and 
extinct genera and subfamilies based on their phyloge ne-
tic hypothesis. In de pen dently, Emmons (2005) also un-
dertook the characterization and phyloge ne tic analysis 
of morphological characters, and reached the same set of 
conclusions. She also thoroughly diagnosed the subfamilies 
and all genera she included within the Echimyinae, which 
was the emphasis of her work. Lara et al. (1996), Y. L. R. 
Leite and Patton (2002), Galewski et al. (2005), Upham 
and Patterson (2012), P.- H. Fabre et al. (2012), and Up-
ham et al. (2013) have each examined mitochondrial and 
nuclear gene sequence variation among 14 to 16 extant 
genera. A common conclusion of both morphological and 
most molecular analyses has been the inclusion of Myo-
castor within the Echimyidae as the monotypic subfam-
ily Myocastorinae. Woods and Kilpatrick (2005), in their 
more recent classifi cation of the Hystricomorpha, did not 
follow this position. Another consistent component of 
both morphological and molecular analyses has been a dif-
fi culty in corroborating reciprocally monophyletic assem-
blages of genera within both the subfamilies Echimyinae 
and Eumysopinae. The three genera that comprise the Dac-
tylomyinae (Dactylomys, Kannabateomys, and Olallamys) 
do form a monophyletic unit, but this group is otherwise 
nested among genera of the Echimyinae. Among the ex-
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length, and may be naked or covered with sparse fur. 
Both forefeet and hindfeet lack raised, smooth plantar 
pads; rather, the plantar skin of both manus and pes is 
evenly and densely covered with tiny tubercles. The toes 
are elongate and slender, with the middle two digits espe-
cially elongated relative to lateral ones in Dactylomys and 
Kannabateomys.

The skulls of all three genera share the same essential 
cranial and dental characters, except as noted. Rostra are 
short and broad; the interorbital region is broad, approxi-
mately equal to the braincase breadth, and edged with 
overhanging ledges that possess weak postorbital pro-
cesses. Incisive foramina are small to nearly obsolete. The 
palate is narrow and maxillary toothrows diverge posteri-
orly, more strongly so in Dactylomys and Olallamys than 
in Kannabateomys. Cheek teeth are brachydont, with four 
roots and with occlusal surfaces in approximately the same 
plane as the palate. Maxillary cheek teeth are very large, 
wider than the greatest palatal width, and split by three 
deep labial fl exi and a single lingual fl exus. In Dactylomys 
and Olallamys, the hypofl exi and mesofl exi coalesce so 
that the four lophs form two in de pen dent V- or Y-shaped 
pairs. In Kannabateomys, a mure connects the proto-
loph and metaloph so that the hypofl exi and mesofl exi 
do not unite, although the same general V- or Y-shaped 
pairs of lophs are apparent. The lower molars have two 
lingual fl exids and one labial fl exid. In Kannabateomys, 
these remain separate, but in Dactylomys and Olallamys 
the hypofl exids and metafl exids unite to form an anterior 
V-shaped loph and a single, posterior laminar loph. The 
alisphenoid bone has a reduced or no bony bridge extend-
ing from the foramen ovale to the basisphenoid posterior 
to base of parapterygoid pro cesses. Paroccipital pro cesses 
are free from bullar contact but curved over the bullae; in 
occipital view, these pro cesses are angled laterally rather 
than vertically.

The fi rst molecular phyloge ne tic study to include all 
three genera (Upham et al. 2013) suggests either that 
the Colombian Olallamys and the Atlantic Forest Kann-
abateomys form a sister group relative to Dactylomys or 
that the three genera are part of an unresolved trichotomy. 
The basal age of the radiation has been posited to be as old 
as 10.2 mya (Upham and Patterson 2012) or as recent as 
3.5 mya (Leite and Patton 2002).

KEY TO THE GENERA OF DACTYLOMYINAE:
1. Maxillary toothrows nearly parallel; zygomatic arches 

widest anteriorly; confi ned to Atlantic Forest . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Kannabateomys

1′. Maxillary toothrows converge sharply anteriorly; zygo-
matic arches widest posteriorly; do not occur in Atlantic 
Forest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

retention of the deciduous premolar throughout life; and 
presence of well- developed sphenopalatine vacuities.

KEY TO THE SUBFAMILIES OF ECHIMYIDAE:
1. Large (mass >5 kg); hindfeet with interdigital webbing; 

pelage with long, coarse guard hairs over thick, soft 
underfur; maxillary teeth with two to three labial and 
three lingual fl exi; teeth increasing in size from front to 
back; paroccipital pro cess greatly elongated, vertical, 
and completely free from bulla . . . . . . . Myocastorinae

1′. Smaller (mass <1 kg); hindfeet lack interdigital webbing; 
pelage soft or spiny and not divided into obvious elon-
gated guard hairs covering dense underfur; maxillary 
teeth with typically only one lingual fl exus with labial 
fl exi varying from two to four; teeth either uniform or 
decreasing in size from front to back; paroccipital pro-
cess short and curved to follow contour of bulla  . . . . 2

2. Digits of forefeet and hindfeet elongate and slender; plan-
tar surfaces without distinct pads; maxillary toothrows 
diverge posteriorly; maxillary teeth with three labial 
and one lingual fl exi . . . . . . . . . . . . . . . Dactylomyinae

2′. Digits of forefeet and hindfeet not elongate and slender; 
plantar surfaces with distinct pads; maxillary toothrows 
parallel; maxillary cheek teeth with variable number 
of labial and lingual fl exi or with transverse laminar 
plates  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

3. Maxillary cheek teeth rounded in occlusal view; labial 
and lingual fl exi do not coalesce to form transverse lam-
inar plates. . . . . . . . . . . . . . . . . . . . . . . . .Eumysopinae

3′. Maxillary cheek teeth rectangular in occlusal view; la-
bial and lingual fl exi combining to form variable num-
ber of transverse laminar plates  . . . . . . . . . Echimyinae

Subfamily Dactylomyinae Tate, 1935
Louise H. Emmons, James L. Patton, and Yuri L. R. Leite

The Dactylomyinae comprise three genera, each confi ned 
to the major tropical forest regions of South America: 
Dactylomys is distributed in elfi n forests of the eastern 
central Andean slopes, throughout lowland rainforest of 
the Amazon Basin, and gallery forests in the eastern Cer-
rado of central Brazil; Kannabateomys occurs in coastal 
and montane Atlantic Forest of Brazil south to Argentina; 
and Olallamys has a limited range in montane forests of 
the northern Andes in Colombia and Venezuela. Bamboo 
patches form a dominant component of the habitat and, 
where diet is known, all taxa feed chiefl y on bamboo leaves 
and shoots (but see Emmons 1981).

These are moderate- sized, folivorous rodents adapted 
to an arboreal habitus. The pelage lacks spines or bris-
tles. The tail is typically much longer than head and body 



Suborder Hystricomorpha: Family Echimyidae 881

of concordant color and vocal characters appears to vary 
geo graph i cally. The selected localities and maps we pro-
vide are based on the assignment of museum specimens 
by color pattern because this character can be assessed for 
all such specimens. It remains to be determined whether 
color alone is an adequate diagnosis for these two species; 
a complete geographic review of all characters, but espe-
cially the relationship between call structure and morpho-
logical and ge ne tic attributes, remains an important area of 
future research.

synonyms:
Echimys: Desmarest, 1817b:54; part (description of dacty-

linus); not Echimys F. Cuvier.
Dactylomys I. Geoffroy St.- Hilaire, 1838a:888; type species 

Dactylomys typus I. Geoffroy St.- Hilaire (= Echimys dac-
tylinus Desmarest, 1817b:54), by original designation.

Lachnomys Thomas, 1916e:299; defi ned as a subgenus of 
Dactylomys; type species Dactylomys peruanus J. A. 
 Allen, by original designation.

Dactylinus Anthony, 1920:83; incorrect subsequent emen-
dation of Dactylomys I. Geoffroy St.- Hilaire.
remarks :  As noted by Emmons, Leite et al. (2002), 

the original generic description of Dactylomys by Geoffroy 
St.- Hilaire was published in four different French jour-
nals in 1838. Following Article 24.2.1 of the International 
Code (ICZN 1999), Emmons, Leite et al. (2002) fi xed 
the account in the Comptes Rendus Hebdomadaires des 
Sèances de L’Academie des Sciences 6(26):884– 888 as the 
fi rst publication.

KEY TO THE SPECIES OF DACTYLOMYS:
1. Tail naked; pelage coarse. . . . . . . . . . . . . . . . . . . . . . . 2
1′. Tail furred to tip; pelage long, soft, and dense  . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . Dactylomys peruanus
2. Upper parts fairly uniform dark olivaceous, thighs and 

tail base little, if at all, tinged rusty, top of head with 
white banded hairs forming pale streaks above and 
below the eyes, and usually with an olivaceous- black 
stripe darkening from crown to nape; undercolor of 
back blackish  . . . . . . . . . . . . . . Dactylomys boliviensis

2′. Top of head and muzzle pale to medium brown with un-
banded hairs above eyes and to well down neck, gradu-
ally darkening to the nape; rear of thighs and tail- base 
rusty orange; undercolor of back black to chestnut  . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Dactylomys dactylinus

Dactylomys boliviensis Anthony, 1920
Bolivian Bamboo Rat

synonym:
Dactylomys boliviensis Anthony, 1920:82; type locality 

“Mission San Antonio, Rio Chmore [sic, Chimoré], Prov. 
Cochabamba, Bolivia; altitude 1300 feet.”

2. Digits 3 and 4 of forefeet and hindfeet elongated, with 
nails on all digits; greatest breadth across zygomatic 
arches >30 mm; minimum interorbital breadth >16 mm; 
found on east slope of central Andes, Amazon Basin, 
and gallery forests of Cerrado. . . . . . . . . . .Dactylomys

2′. Digits 3 and 4 of forefeet and hindfeet not especially 
elongated, with claws on all digits; greatest breadth 
across zygomatic arches <30 mm; minimum interorbital 
width <15.5 mm; range in northern Andes  . . Olallamys

Genus Dactylomys I. Geoffroy St.- Hilaire, 1838

Dactylomys are moderate- sized (mass up to 700 g) arbo-
real rats with nonspiny fur, long tails (typically >120% 
head and body length), feet with elongated central toes 
and pointed nails on all digits, and large, partially lami-
nated cheek teeth that greatly restrict the anterior palate 
and diverge sharply posteriorly. There is a gap between 
the fourth and fi fth toes of the hindfoot that permits the 
fi fth toe to be used in opposition to the others to grasp 
thin stems, which may also be held between the middle 
toes. Despite their conspicuous size and morphology, 
their remarkable and loud vocalizations (Emmons 1981), 
and the strong, musky odor that permeates their living 
areas, Dactylomys are among the more poorly known 
and only rarely collected members of the family. They 
are folivores that do not readily enter traps, because of 
the baits commonly used or for other, unknown reasons. 
Their weak eye- shine and slow, methodical movements 
make them diffi cult to see at night (Emmons 1981; Em-
mons and Feer 1997). The vernacular name bamboo rat 
stems from their characteristic association with patches 
of bamboo, apparently a major food item, but they also 
occur in riverine vegetation, especially in canebrakes, 
and in upland forest on the rich soils of western Ama-
zonia as well as on the intermediate slopes of the eastern 
Peruvian Andes. They are typically absent from black-
water riverine communities.

Two or three species are recognized in the recent litera-
ture (Woods 1993; Emmons and Feer 1990, 1997; Patton 
et al. 2000). One of these (D. peruanus) occurs in the up-
per elevation elfi n forests on the eastern slope of the Andes 
in Peru and Bolivia, and is unique in its fully furred tail. 
Two other species occur in the lowland rainforest of the 
Amazon Basin and gallery forests south of the Amazon, 
but character variation and geographic ranges of both are 
uncertain. Patton et al. (2000) reviewed the characters and 
geographic distribution of populations in western Amazo-
nian Brazil, and recognized two species (D. dactylinus and 
D. boliviensis) based on concordant craniodental charac-
ters, vocal call- note, and mtDNA sequences. We follow 
this assessment in the accounts that follow, but the degree 
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1981); Ucayali, Balta, Río Curanja (LSUMZ 12422), Sepa-
hua (MVZ 173099).

subspecies :  Dactylomys boliviensis is monotypic.
natural history:  Summaries of reproduction, 

ecol ogy, and behavior of D. boliviensis are given in Em-
mons (1981; Peruvian animals mentioned are now as-
signed to this species) and Dunnum and Salazar- Bravo 
(2004). Habitat includes bamboo and cane thickets typi-
cally along river margins (Salazar- Bravo et al. 1994; Pat-
ton et al. 2000). Adaptations for arboreal browsing are de-
tailed by Emmons (1981). High pulse number that ranges 
from a mean of 20 to 44 characterize staccato vocaliza-
tions (Emmons 1981; M. N. F. da Silva and Patton 1993). 
Pregnant females  were recorded in July at La Reserva in 
Bolivia (Salazar- Bravo et al. 1994).

remarks :  Calouro (1999) reported bamboo rats from 
four localities on the Brazilian side of the Serra do Divisor 
in the upper Rio Juruá basin of Acre state, assigning these 
sightings to D. dactylinus. These rec ords most likely repre-
sent D. boliviensis, given the analyses presented by Patton 
et al. (2000) which  were also based on specimens from the 
upper Rio Juruá.

Dunnum et al. (2001) described a chromosome comple-
ment with 2n = 118 and FN = 168, the highest diploid num-
ber known for any mammal. Didier (1962) fi gured and de-
scribed the baculum of a specimen from southeastern Peru, 
which averaged 3 mm longer than that of a specimen of 
D. dactylinus from northern Peru.

description:  Large olivaceous rat (head and body 
length about 270 mm), with very long tail (about 150% of 
head and body length), long hindfeet (>60 mm), and short 
ears (about 20 mm). Dorsal color tones more muted than 
in D. dactylinus; grizzled grayish- olivaceous streaked with 
black, becoming paler on sides, and gradually merging 
with sparsely furred, pure white venter; face distinctly griz-
zled gray with white banded hairs above and below eyes 
and with olivaceous black stripe bordered by pale- tipped 
hairs extends on midline from nose posteriorly between 
ears to nape, darkening progressively to blackish brown 
from above eyes to neck, but in some samples black not 
pronounced. Mystacial vibrissae in some samples short, 
extending only to one- half length of superciliary vibrissae, 
in contrast to much longer mystacial vibrissae of D. dac-
tylinus. Tail with well- furred base that extends for about 
65 mm; it is heavily scaled and naked in appearance from 
furred base to tip, but scales appear fi ner, averaging six an-
nuli per cm near tail base and 7.5 per cm near tip, and 
less distinctly pentagonal than those of D. dactylinus; each 
caudal scale- hair distinctly dark brown or black over basal 
half, becoming completely colorless along terminal half to 
third of tail; median hair extends 1.5– 2.0 scale rows. Tail 
bicolored, especially over anterior two- thirds of its length, 
but with broad, dark dorsal surface becoming gradually 
paler toward tip.

Skull large, rostrum short and broad, and supraorbital 
ledges proportionally broader than in other species but, 
with these others, form subtriangular postorbital pro cesses. 
Skull differs from that of D. dactylinus in that paroccipital 
pro cesses more anteriorly directed, following curvature of 
tympanic bullae, and postorbital pro cess of zygomatic arch 
composed primarily of jugal. Cheek teeth of both upper 
and lower jaws are as in the other species.

distribution:  Southwestern margins of the Ama-
zon Basin, from central Peru south to central Bolivia, and 
east as far as the central Rio Juruá in western Brazil. This 
range is largely, but not exclusively, coincidental with 
the large area of bamboo (primarily Guadua spp.) domi-
nated forest in the western Amazon (see J. M. Jacobs and 
von May 2012). In general, this species seems to occur at 
higher elevations than D. dactylinus or is restricted to the 
headwaters where the two species co- occur in the same 
river basin.

selected localit ies  (Map 486): BOLIVIA: Co-
chabamba, Mission San Antonio, Rio Chimoré; La Paz, 
La Reserva (AMNH 264884). BRAZIL: Acre, Fazenda 
Santa Fé (= Flora), left bank Rio Juruá (Patton et al. 2000). 
PERU: Ayacucho, Hda. Luisiana (LSUMZ 16761); Cusco, 
Consuelo, 15.9 km SW of Pilcopata (FMNH 175250), 
Quincemil (FMNH 65680), 2 km SW of Tangoshiari 
(USNM 588070); Madre de Dios, Tambopata (Emmons 

Map 486    Selected localities for Dactylomys boliviensis (●). Contour line = 
2,000 m.
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in D. boliviensis, and thus not following contour of bullae 
as closely.

distribution:  Dactylomys dactylinus is distributed 
in the Amazon Basin from eastern Colombia south through 
eastern Ec ua dor, northern and central Peru to northeast-
ern Bolivia and east along the Amazon River to its mouth 
in Brazil, extending north into the headwaters of the Río 
Orinoco in Venezuela and south through gallery forests 
along Amazonian tributaries into the eastern Cerrado of 
Brazil.

selected localit ies  (Map 487): BOLIVIA: El 
Beni, 4 km S of Guayaramerin (AMNH 210356); Pando, 
Ingavi, N bank of Río Orton (USNM 579620). BRAZIL: 
Amazonas, Borba (AMNH 91865); Colocação Vira- Volta, 
left bank Rio Juruá (Patton et al. 2000), Ilha das Onças 
(Patton et al.2000), right bank Rio Purus (Patton et al. 
2000); Pará, 52 km SSW of Altamira, right bank Rio Xingu 
(USNM 549596), Fazenda Santana, Ilha Mexiana (Silva- 
Júnior and Nuñes 2000), Fordlândia (FMNH 92916), 
Reserva Biológica de Trombetas (H. Sick 31573), Serra dos 
Carajás (Moraes- Santos et al. 1999); Goias, Usina Hidro-
elétrica Serra da Mesa (Bezerra Silva, and Marinho- Filho 
2007); Maranhão, Palmeiral, Matöes (Silva- Júnior and 
Nunes 2000); Roraima, Caracaraí (MPEG 6766). CO-
LOMBIA: Meta, Serranía de La Macarena (ICN 2013), 
Villavicencio ( J. A. Allen 1916b). EC UA DOR: Pastaza, 
Montalvo (FMNH 41471); Sucumbios, Limoncocha 
(USNM 528370). PERU: Loreto, Orosa (AMNH 73771), 
Sarayacu (AMNH 76427); Ucayali, Yarinacocha (FMNH 
55501). VENEZUELA: Amazonas, Coyowateri (C. Mo-
lina et al. 1995), Río Siapa (Ojasti et al. 1992; C. Molina 
et al. 1995).

subspecies :  Whether both modestus Lönnberg and 
canescens Thomas represent valid geographic variants of 
D. dactylinus or whether other species should be segregated 
from the genus must await confi rmation of the true local-
ity of Desmarest’s holotype and an appropriate analysis of 
geographic variation in both morphology, call structure, 
and molecules over the known range of this species. We, 
therefore, treat D. dactylinus as monotypic and list both 
canescens Thomas and modestus Lönnberg as synonyms.

natural history:  This species typically inhabits 
bamboo and cane thickets on the margins of seasonally 
inundated and upland rainforest, or in Ec ua dor only, the 
canopy of tall forests (LaVal 1976; Emmons 1981 [Ec ua-
dor material only]). Few data are available on reproductive 
biology, although pregnant females have been reported at 
the end of the rainy season in June, in the central Amazon 
(Patton et al. 2000). These are vocal rats, with calls com-
posed of staccato pulses in series of 5 to 10 notes in the 
southwestern and central Amazon (mean = 7; Patton et al. 
2000), but in Ec ua dor of a mean of 42 pulses was  emitted 

Dactylomys dactylinus (Desmarest, 1817)
Amazon Bamboo Rat

synonyms:
Echimys dactylinus Desmarest, 1817b:54; type locality 

not given; restricted to “Upper Amazon area” (Thomas 
1912d: 88); see Remarks.

Dactylomys dactylinus: I. Geoffroy St.- Hilaire, 1838a:888; 
fi rst use of current name combination.

Dactylomys typus I. Geoffroy St.- Hilaire, 1838a:888; type 
locality “l’Amérique méridionale, probablement le Bré-
sil”; a renaming of Echimys dactylinus Desmarest, 1817.

D[actylomys]. dactylinus: J. A. Allen, 1900a:221; name 
combination.

Dactylomys dactylinus canescens Thomas, 1912d:87; type 
locality “Itacoatiara, below Manaos [=Manaus], Mid-
dle Amazons,” Amazonas, Brazil.

D[actylomys]. dactylomys J. A. Allen, 1914c:389; incor-
rect subsequent spelling of dactylinus Desmarest.

Dactylomys dactylinus dactylinus: J. A. Allen, 1916b:208; 
name combination.

Dactylomys dactylinus modestus Lönnberg, 1921:38; type 
locality “on the banks of the river Curaray, El Oriente, 
Ec ua dor, 1,000 ft,” presumably Pastaza.
description:  Large olivaceous to yellowish rat; 

head and body length about 315 mm, with long tail 
(about 125% head and body length), long hindfeet 
(>60 mm), and short ears (about 20 mm). Face pale tan- 
cinnamon or umber- brown, without white bands on 
hairs above eyes; self- colored hairs extend above and be-
low eyes, nose, and over rostrum, gradually darkening to 
blackish, red, or chestnut between ears and posteriorly 
onto neck. This stripe contrasts sharply with grizzled yel-
lowish to blackish dorsum, which is streaked with black 
hairs (see Patton et al. 2000:177, Fig. 116). Dorsal hairs 
chestnut or black at their bases, with subterminal black 
band and yellow or pale yellow tips. Sides become pro-
gressively more fulvous, with posterior thighs and sides 
of tail base bright burnt orange. Mid- dorsal hairs are of 
two types: Heavier and longer hairs bicolored, black ba-
sally with short pale yellow tip; more abundant thinner 
hairs blackish or reddish basally with short dark tips. 
Venter sparsely covered with completely white hairs. Tail 
base fully haired for about 60 mm, then appears naked 
to tip; not bicolored at base. Scales large, prominent, 
pentagonal, and coarse in appearance; average about fi ve 
annuli per cm near base to six per cm at tip; scale hairs 
appear correspondingly shorter, extending less than 1.5 
scale rows. All scale hairs colorless along entire length of 
tail distal to furred base.

Skull large, with short rostrum and broad, well- developed 
supraorbital ledges that form subtriangular postorbital pro-
cesses; paroccipital pro cesses more vertically oriented than 
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similar coloration. Aniskin (1993) described a chromo-
some complement of 2n = 94, FN = 144, for specimens as-
signed to this species from the Loreto in northern Peru. As 
we have not seen these specimens, nor are they described 
in Aniskin’s report, we cannot verify their identifi cation. 
Didier (1962) described and fi gured the baculum based 
on a specimen from northern Peru. O. J. Linares (1998) 
tentatively assigned specimens from southern Venezuela to 
the subspecies canescens Thomas.

Dactylomys peruanus J. A. Allen, 1900
Montane Bamboo Rat

synonyms:
Dactylomys peruanus J. A. Allen, 1900a:220; type locality 

“Juliaca, Peru, altitude 6000 feet,” corrected to “Inca 
Mines [= Santo Domingo Mine], about 200 miles north-
east of Juliaca, on the east side of the Andes, on the 
Inambary [Inambarí] River,” Puno, Peru by J. A. Allen 
(1901b:41).

Dactylomys [Lachnomys] peruanus: Thomas, 1927f:604; 
name combination.
description: Smallest species ingenus; head and body 

length of holotype 240 mm, tail length 320 mm, hindfoot 
length 51 mm, and ear length 14 mm. Fur distinctly soft 
to touch, lacking the strong bristles characteristic of both 
D. boliviensis and D. dactylinus. Tail longer than head 
and body length (about 130%); unique in being heavily 
furred along basal one- fi fth of its length and lightly furred 
along distal four- fi fths, instead of naked; tail hairs long, 
brownish- black in color; tail terminates in dark tufted 
tip; scale annuli remain visible even though tail is hairy. 
Dorsal color uniformly warm yellowish brown (oliva-
ceous), slightly more gray- brown to clear gray on muzzle 
and forehead, but without stripe on top of head. Dor-
sal hairs bicolored, grayish black beneath and buffy at 
tip, with distal light band increasing in length over rump 
and fl anks. Ventral hairs white to base, with some tipped 
in gray; overall ventral color whitish, or midventer may 
be dusky washed with some buff. Forelegs and hindlegs 
thickly furred with long hair to wrists and heels. Color of 
thighs and adjacent lateral tail base ranges from indistinct 
to bright orange. Vibrissae long, when appressed extend-
ing back to shoulders, predominantly black in color with 
pale tips. Ears small and do not protrude above hair on 
top of head.

Skull smaller than that of other species in genus, but 
conforms to them in most details of cranium and teeth; 
paroccipital pro cesses curve forward following bul-
lar contour, as in D. boliviensis. Species distinguishable 
primarily by its uniform olivaceous coloration, dense 
and softer pelage, and furry tail, rather than by cranial 
characters.

during 14- second calls (Emmons 1981). Calls of D. bolivi-
ensis from Peru (Manu) had longer individual pulses with 
longer interpulse intervals than those of D. dactylinus from 
Ec ua dor, but without much difference in pulse numbers 
(Emmons 1981). An adequate understanding of geographic 
variation in call structure is needed for both species.

remarks :  Thomas’s (1912d) restriction of the type 
locality to the upper Amazon is probably in error. Lön-
nberg (1921) suggested that Desmarest’s holotype in the 
Muséum National d’Histoire Naturelle in Paris came from 
somewhere downriver from Iquitos in northwestern Peru. 
When Dev ille (1852) named the genus, he used both Des-
marest’s holotype in Paris and three additional specimens 
(male, female, and young) collected by the Castelnau ex-
pedition, of which Dev ille was a part, at “La Mission de 
Sarayacu, rivière de l’Ucayale, Pampa del Sacramento.” 
He noted that the holotype was in very poor condition, 
and he described it as having fur varying red- brown, 
black, and fawn (fauve) above, with a small crest of red-
dish brown on the head. He described the Ucayali speci-
mens as red, brown, and black above, tawny (fauve) red 
on the fl anks, clear red on the outer hind thighs, and with 
a small crest of stiff reddish hairs on the head and nose. 
These specimens clearly differ in coloration from both 
modestus Lönnberg and boliviensis Anthony as detailed in 
the original descriptions of each of these taxa. We assign 
specimens from Limoncocha on the Río Napo in Ec ua dor 
to D. dactylinus, as these correspond to the description 
of D. d. modestus (Lönnberg 1921). Specimens from the 
Napo have black underfur and a short self- colored brown 
crown patch that ends at the level of the ears, with some 
black hairs above the ears. However, other specimens 
from further east along the Rio Xingu in Brazil also have 

Map 487    Selected localities for Dactylomys dactylinus (●). Contour line = 
2,000 m.
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remarks :  This species differs from both D. dactyli-
nus and D. boliviensis in its softer and longer dorsal pelage 
and in its furred tail, the basis for Thomas’s (1916e) assign-
ment to the monotypic subgenus Lachnomys. Tate (1935) 
gave generic rank to Lachnomys, but Ellerman (1940:136) 
wrote “it scarcely seems even a valid subgenus.” Upham 
et al. (2013) found D. peruanus basal to the sister- pair of 
D. boliviensis and D. dactylinus in DNA sequence analy-
ses. The karyotype is unknown. Alberico et al. (2000) re-
cord the species in the Cundinamarca, Colombia, at an el-
evation of 1,700 m in the Andes Biogeo graph i cal Region, 
but without reference to a museum voucher. Given the 
documented distribution, this assignment seems likely in 
error, perhaps due to confusion with the externally some-
what similar Olallamys.

Genus Kannabateomys Jentink, 1891

Kannabateomys is a monotypic genus closely allied to, and 
strongly resembling, Dactylomys (Y. L. R. Leite and Pat-
ton 2002; Emmons 2005), but restricted in distribution to 
the Atlantic rainforest of Brazil, Uruguay, Argentina, and 
Paraguay (Emmons and Feer 1997). It is smaller than Dac-
tylomys (head and body length 230– 347 mm; mass up to 
570 g) with a similarly long tail (tail length 300– 420 mm; 
>120% of head and body length), moderately long hind-
feet (45– 57 mm), and relatively short ears (16– 27 mm). 
The upper parts are uniform glossy olivaceous to fulvous, 
fi nely streaked with black, and the sides of the body and 
tail are sometimes fulvous. The fur is long and soft, the 
hairs blackish with buffy tips. The head is large with a 
square muzzle; vibrissae are long, dense, and coarse, with 
the mystacial vibrissae reaching the shoulder; the cheeks 
are grayish. The tail is much longer than the head and 
body, robust, furred to the tip, and tapering from thick 
body hair on the base to sparse hair distally, bicolored pale 
below, dark brown above at the base paling through dusky 
to white or buff near the tip. The tip sometimes has a tuft 
of dark brown hairs. The hands and feet have long, grasp-
ing toes; the hands have four long fi ngers, the center two 
of which are separated by a wide gap. Nails, not claws, 
are present on all digits. The under parts are orange with 
variable amounts of white on the throat and chest. The lips 
around the mouth are white.

The skull resembles that of other genera in the subfam-
ily, except that the maxillary toothrows are nearly parallel 
and labial and lingual fl exi of the cheek teeth remain sepa-
rate, with the mesofl exus and hypofl exus not coalescing to 
divide the tooth into two Y- or V-shaped lophs.

synonyms:
Dactylomys: Wagner, 1845a:146; part (description of am-

blyonyx); not Dactylomys I. Geoffroy St.- Hilaire.

distribution:  Dactylomys peruanus occurs in the 
middle elevations of the eastern Andean slopes of southern 
Peru and northern Bolivia.

selected localit ies  (Map 488): BOLIVIA: La 
Paz, Cotapata (Salazar- Bravo et al. 2003), La Paz, Astil-
lero (BM 1.6.7.57). PERU: Cusco, Amaybamba (MVZ 
173100); Junín, Acobamba (BM 27.11.1.221), Cordil-
lera Vilcabamba (USNM 582148); Puno, Inca Mines (type 
locality of Dactylomys peruanus J. A. Allen), San Juan 
(FMNH 71131).

subspecies :  Dactylomys peruanus is monotypic.
natural history:  Little is known about the natu-

ral history of this rarely encountered species. The holotype 
was collected on the ground by a stream bank; the specimen 
from Amaybamba, Peru, was taken at night in a clump of 
bamboo about 2 m above ground; and the Bolivian speci-
mens  were taken in a bamboo thicket in wet mossy cloud 
forest at 2,000 m. Emmons found them to be common in 
the canopy of bamboo thickets at 2,000 m in wet cloud for-
est of the Vilcabamba region in Peru, where they vocalized 
with distinctive birdlike calls, unlike those known for any 
of its congeners. The species was also photo- documented 
in wet Chusquea bamboo forest at 2,600 m in the Machu 
Picchu Sanctuary, Peru (R. Williams, pers. comm. to L. H. 
Emmons), where Dactylomys sp. remains  were found with 
a pre- Colombian Inca burial (Yale Peabody Mus. osteo. 
3322, Ant. 196396).

Map 488    Selected localities for Dactylomys peruanus (●). Contour line = 
2,000 m.
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forests, inland rainforest, wet gallery forest, and bamboo 
patches such as planted bamboo hedgerows between agricul-
tural fi elds (Hensel 1872a; Kierulff et al. 1992; Olmos et al. 
1993; Stallings et al. 1994). Paresque et al. (2004) described 
a karyotype with 2n = 98 and FN = 126.

Genus Olallamys Emmons, 1988

This is a poorly known genus whose distribution is lim-
ited to the Andes of northern Colombia and northwestern 
Venezuela, at elevations generally above 2,000 m and in as-
sociation with moist bamboo thickets. The smallest genus 
among the dactylomyines, with head and body varying be-
tween 150– 225 mm, also with a long tail (>140% of head 
and body length). The tail is sparsely haired, faintly to 
strongly bicolored, and with the distal half paler than the 
proximal part. The fur is soft, without spines or bristles. 
Upper parts are a shade of reddish brown and the under 
parts are white to yellow. The genus is characterized by 
claws on all digits of forefeet and hindfeet, except d2 of 
the hindfoot that bears an oblique, asymmetrical nail. Two 
species are usually recognized, although the differences be-
tween them, beyond size, are slight, and it is possible that 
these represent a single, geo graph i cally differentiated spe-
cies with subpopulations in the separate Andean cordille-
ras of northwestern South America.

synonyms:
Thrinacodus Günther, 1879; type species Thrinacodus al-

bicauda Günther, 1879:144, by original designation; pre-

Kannabateomys Jentink, 1891:109; type species Dactylo-
mys amblyonyx Wagner, by original designation.

Cannabateomys Lydekker, 1896:91; incorrect subsequent 
spelling of Kannabateomys Jentink.

Kannabateomys amblyonyx (Wagner, 1845)
Atlantic Bamboo Rat

synonyms:
Dactylomys amblyonyx Wagner, 1845a:146; type locality 

“Ypanema” (= Floresta Nacional de Ipanema, 20 km NW 
Sorocaba, São Paulo, Brazil, 23°26′7′′S 47°37′41′′W, 701 
m; L. P. Costa et al. 2003).

Kannabateomys amblyonyx: Jentink, 1891:109; fi rst use of 
current name combination.

Kannabateomys amblyonyx pallidior Thomas, 1903b:489; 
type locality “Sapucay,” Paraguarí, Paraguay.

Kannabateomys amblyonyx amblyonyx: Tate, 1935 435; 
name combination.
description:  As for the genus.
distribution:  Kannabateomys amblyonyx occurs 

along the Atlantic coast of Brazil south to Uruguay and in-
land to northeastern Argentina and eastern Paraguay (Em-
mons and Feer 1997).

selected localit ies  (Map 489): ARGENTINA: 
Misiones, Parque Nacional Iguazú (Crespo 1982b). 
BRAZIL: Paraná, Usina Hidroelétrica Salta Caixas (Y. 
L. R. Leite and Patton 2002); Rio de Janeiro, Reserva 
Biológica de Poço das Antas (Y. L. R. Leite and Patton 
2002); Rio Grande do Sul, Parque Estadual do Itapuã 
(R. B. Silva et al. 2008); Santa Catarina, Theresopolis 
(NMW 1691); São Paulo, Ipanema (type locality of Dac-
tylomys amblyonyx Wagner). PARAGUAY: Paraguaí, Sa-
pucay (type locality of Kannabateomys amblyonyx pal-
lidior Thomas).

subspecies :  Specimens from the southern part of the 
range in Argentina and Paraguay are notably dull, buff yel-
lowish with the venter and tail almost white (Emmons 
and Feer 1997). Thomas (1903b) gave these southern 
populations the formal subspecies name pallidior, but 
an appropriate analysis of geographic variation and thus 
the validity of subspecies designations remains to be 
accomplished.

natural history:  This is an arboreal rat typically 
living singly or in pairs. The combination of paternal care of 
young, delayed juvenile dispersal, a reduced degree of sexual 
dimorphism, and exclusive home ranges for members of the 
same sex but with male and female ranges overlapping are 
attributes that suggest social monogamy as the basic mat-
ing system (R. B. Silva et al. 2008). Individuals feed on the 
young shoots and leaves of bamboo and other plants, and 
inhabit bamboo thickets, especially at watersides, and dense 
thickets without bamboo in swamps, in Atlantic coastal 

Map 489    Selected localities for Kannabateomys amblyonyx (●). Contour line 
= 2,000 m.
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natural history:  Little is known about the ecol-
ogy of this species. Recent rec ords (Delgado and Zurc 
2005) are from disturbed primary forest containing homo-
geneous patches of dense bamboo at or near tree line.

remarks :  Didier (1962) described and fi gured the 
baculum. J. A. Allen (1914c:387) defi ned apolinari as a 
species separate from Günther’s albicauda primarily on the 
basis of uniform pale brown color along the length of the 
tail as opposed to the terminal white present in the lat-
ter. Cabrera (1961) assigned apolinari J. A. Allen as a sub-
species of Thrinacodus (= Olallamys) albicauda without 
comment.

Olallamys edax (Thomas, 1916)
Greedy Olalla Rat

synonyms:
Thrinacodus edax Thomas, 1916e:299; type locality “Sierra 

de Mérida. Alt. 2800 m.,” Mérida, Venezuela.
Olallamys edax: Woods, 1993:791; fi rst use of current name 

combination.
description:  Similar in color and other external 

characters to O. albicaudus, but tail completely white 
along its ventral surface and distal half white above. Larger 
than O. albicaudus, with head and body length of holotype 
225 mm, tail length 345 mm, and skull length 57 mm.

occupied by Thrinacodus St. John and Worthen, 1875 
(Chondrichthyes: Elasmobranchii).

Olallamys Emmons, 1988:241; replacement name for Thr-
inacodus Günther, with the same type species, Thrina-
codus albicauda Günther.

KEY TO THE SPECIES OF OLALLAMYS:
1. Maximum zygomatic breadth <27 mm; maxillary 

toothrow <15 mm. . . . . . . . . . . . Olallamys albicaudus
1′. Maximum zygomatic breadth >28 mm; maxillary 

toothrow >15 mm. . . . . . . . . . . . . . . . .Olallamys edax

Olallamys albicaudus (Günther, 1879)
White- tailed Olalla Rat

synonyms:
Thrinacodus albicauda Günther, 1879:145; type locality 

“the vicinity of Medellin, Columbian Confederation,” 
Antioquia, Colombia.

Thrinacodus apolinari J. A. Allen, 1914c:387; type locality 
“Tomeque [= Fómeque ], (altitude 6500 feet), Bogotá 
district,” Cundinamarca, Colombia.

Thrinacodus albicauda apolinari: Cabrera, 1961:545; name 
combination.

Olallamys albicauda: Woods, 1993:790; fi rst use of cur-
rent name combination, but incorrect gender of specifi c 
epithet.
description:  As for the genus; distinguishable from 

O. edax (below) primarily by tail color, for which proxi-
mal half is reddish- brown and terminal half white, with 
grayish tinge toward tip. Smaller than O. edax; head and 
body length 150 and 180 mm, respectively for holotypes 
of albicaudus Günther and apolinari J. A. Allen, respective 
tail lengths 255 and 260 mm.

distribution:  Known only from the Andes of Co-
lombia. Alberico et al. (2000) indicated that this species 
ranged in elevation from 2,000– 3,200 m in the Andes Biogeo-
graph i cal Region in the departments of Antioquia, Cundina-
marca, Nariño, and Quindío. These authors listed specimens 
from three Colombian collections (IAvH, ICN, and UV) 
without reference to the vouchers or specifi c localities.

selected localit ies  (Map 490): COLOMBIA: 
Antioquia, Páramo de Belmira (Delgado and Zurc 2005), 
Reserva San Sebastián- La Castellana (Delgado and Zurc 
2005); Cundinamarca, Reserve Biológica Carpanta (ICN 
17047), San Cristobal (FMNH 71128); Nariño, Laguna de 
La Cocha (UV [RBM 4143]).

subspecies :  Cabrera (1961) recognized two subspe-
cies, the nominotypical form from the Cordillera Orien-
tal near Medellín and apolinari J. A. Allen, from the Cor-
dillera Central near Bogotá. No analysis of geographic 
variation in character traits has been done to validate this 
hypothesis.

Map 490    Selected localities for Olallamys albicaudus (●) and Olallamys edax 
( ). Contour line = 2,000 m.
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2004)), and two, Lonchothrix and Mesomys, have usually 
been included within the Eumosopinae (McKenna and Bell 
1997; Woods and Kilpatrick 2005), despite sharing some 
characters with echimyine genera (see discussion in Patton 
and Reig 1990). Iack- Ximenes et al. (2005a) have recently 
added a ninth genus (Toromys).

Phyloge ne tic analyses of taxon- limited mitochondrial 
and nuclear DNA sequence data (Y. L. R. Leite and Patton 
2002; Galewski et al. 2005; B. D. Patterson and Velazco 
2008; Upham and Patterson 2012; P.- H. Fabre et al. 2012; 
Upham et al. 2013) consistently recover a well- supported 
clade consisting of (Makalata (Echimys + Phyllomys)), 
(Makalata, (Echimys + Toromys)), or (Makalata, Echimys 
(Phyllomys + Toromys)), depending upon the genera in-
cluded in the respective analyses. All molecular studies in-
dicate that Isothrix groups at the base of this clade of three 
or four genera. Furthermore, the recent analysis by P.- H. 
Fabre et al. (2012) and Upham et al. (2013) supported Em-
mon’s contention that Lonchothrix and Mesomys, long 
recognized as sister taxa, also group with these echimyine 
genera. In the expanded morphological analysis of G. A. S. 
Carvalho and Salles (2004), Isothrix is contained within a 
clade otherwise composed of (Pattonomys (Echimys (Iso-
thrix, Makalata, Toromys, (Phyllomys + Diplomys)))). Callis-
tomys was placed outside this clade in their analysis, as  were 
both Lonchothrix and Mesomys. The rarely collected Cal-
listomys, Diplomys, Pattonomys, and Santamartamys, have 
not been included as yet in molecular phyloge ne tic studies.

synonyms:
Echimyinae Gill, 1872:22; a subset of the genera contained 

within the Echimyina of Water house (1848:286– 359).
Echinomyinae Alston, 1876a:92; name attributed to Water-

house (1848) on p. 72.
Loncherinae Thomas, 1897a:1024.

KEY TO THE GENERA OF ECHIMYINAE (SEE EMMONS 
2005 FOR DESCRIPTIONS AND ILLUSTRATIONS OF 
CHARACTERS):
1. Occlusal surface of maxillary cheek teeth with one lin-

gual and three labial fl exi/fossettes  . . . . . . . . . . . . . . . 2
1′. Occlusal surface of maxillary cheek teeth with pattern 

other than one lingual and three labial fl exi/fossettes. . . 4
2. Pelage of lower back soft. . . . . . . . . . . . . . . . . . . . . . . 3
2′. Pelage of lower back spiny . . . . . . . . . . . . . . . Echimys
3. Maxillary cheek teeth hypselodont with three roots; oc-

clusal plane strongly angled labially  . . . . . . Callistomys
3′. Maxillary cheek teeth brachydont with four roots; oc-

clusal plane weakly angled labially . . . . . . . . . . Isothrix
4. Occlusal surface of maxillary cheek teeth with four sep-

arate and parallel laminae. . . . . . . . . . . . . . . . . . . . . . 5
4′. Occlusal surface of maxillary cheek teeth with two la-

bial and two lingual fl exi (or fossettes) . . . . . . . . . . . . 6

distribution:  Known only from the vicinity of the 
type locality in the Mérida Andes (O. J. Linares 1998).

selected localit ies  (Map 490): VENEZUELA: 
Mérida, Sierra de Mérida (type locality of Thrinacodus 
edax Thomas).

subspecies :  Olallamys edax is monotypic.
natural history:  This species is known from high- 

elevation bamboo thickets; its ecol ogy and reproduction 
are undescribed.

remarks :  Olallamys edax was separated from O. al-
bicauda on the basis of tail color, skull size, and tooth size, 
characters that vary among specimens of the latter species 
from the Central Cordillera in Colombia. For example, the 
tail of the holotype of apolinari J. A. Allen is pale brown 
above and paler below ( J. A. 1914c:388), and the termi-
nal half of the tail of the holotype of albicauda Günther is 
white. Future studies may well show that O. edax is not a 
valid species, but too few specimens are currently available 
in museum collections for a proper analysis.

Subfamily Echimyinae Gray, 1825
Louise H. Emmons, Yuri L. R. Leite, and James L. Patton

All genera in this subfamily are arboreal rodents with a 
pelage that may be spiny, bristly, or soft, and a tail that 
is typically as long as or longer than the head and body 
length. The feet are short and broad, and possess raised, 
smooth plantar pads developed under the joints. Molars 
are brachydont, with four roots (except in Callistomys), 
but crowns are often high (hypselodont or coronal hypso-
dont). The occlusal plane is angled away from plane of the 
palate, achieved by tipping otherwise straight- sided teeth so 
that the labial gumline is higher than the lingual (except in 
Callistomys). The cheek teeth have deep reentrant fl exi(id)s 
that may split teeth into separate, parallel laminae. One to 
three deep fl exi are present on the labial side of the maxil-
lary cheek teeth. The posterior tip of the lower incisor root 
terminates anterior to m3. Both the maxillary zygomatic 
pro cess and the jugal are usually slender. Toothrows are 
long, over 25% of basilar length of the skull.

G. A. S. Carvalho and Salles (2004) assigned six gen-
era to this subfamily, and Emmons (2005:299; Table 3) 
included eight. Five genera (Callistomys, Diplomys, Echi-
mys, Makalata, and Phyllomys) are in common between 
these two recent reviews, but Emmons (2005) described 
two as new (Pattonomys and Santamartomys). She placed 
three genera as incertae sedis within the subfamily because 
of their individually unique sets of attributes. One of these, 
Isothrix, has been consistently included within the sub-
family by earlier authors (e.g., McKenna and Bell 1997; 
Woods and Kilpatrick 2005; G. A. S. Carvalho and Salles 
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of the tooth approximates a triangle with its axis slightly 
tipped anterolabially; and the hypofl exids and metafl exids 
do not join (pm4 is not divided by a continuous fl exid). 
The lower incisors are robust and strongly curved. Crani-
ally, the jugals are expanded dorsoventrally; the lateral 
jugal fossa is wide and diffuse anteriorly, not coming to 
a sharp point, with the anterior edge of the fossa posi-
tioned above PM4, anterior to a line extended from the 
posterior border of the ascending maxillary pro cess of the 
zygomatic arch. The superior zygomatic root of the maxil-
lary is expanded posteriorly. The tympanic auditory bullae 
are infl ated, with a large auditory meatus at the end of a 
strongly developed auditory tube. The angular pro cess of 
the mandible is strongly projected ventrally with respect 
to the inferior projection of the symphysis such that an an-
gle drawn between the ventral posterior tip of the angular 
pro cess and the occlusal plane of the toothrow, with the 
apex at the anterior edge of the occlusal surface of pm4, is 
greater than 30°.

The single living species is a moderate- sized (head and 
body length 250– 295 mm, tail length 273– 325 mm, hind-
foot length 43– 47 mm, and ear length 16 mm) and arbore-
ally adapted rat with a striking black (or brown) and white 
patterned pelage. The fur is long and dense, with hairs 
of uneven lengths; overhairs are slender and soft, lack-
ing spines or bristles, and the underfur is dense, long, and 
wavy. Dorsal hairs are brown at their base with tips black 
or white such that color is entirely whitish except for the 
sharply defi ned glossy black saddle (fading to brown in old 
museum specimens) covering the dorsum from shoulders 
to tail, and across upper forelegs. A wide, black diamond- 
shaped patch extends over the nape and crown to between 
the eyes. The tail is black at its base, with the distal part 
silky white above, golden yellow below; it is thickly cov-
ered with short, dense, fl at- lying hairs. Ear pinnae are small 
and inconspicuous. Vibrissae are slender; longest mystacial 
vibrissae reaches to shoulder when fl attened back; super-
ciliary vibrissae reach to ear tip. Lower legs and feet are 
stout and broad, toes are long. There are two pairs of lat-
eral mammae.

synonyms:
Nelomys: Pictet, 1843a:205; part (description of pictus).
Loncheres (Isothrix): Water house, 1848:327; part (listing 

of picta); neither Loncheres Illiger nor Isothrix Wagner.
Echimys: Tate, 1935:414; part (listing of pictus); not Echi-

mys F. Cuvier.
Callistomys Emmons and Vucetich, 1998:3; type species 

Nelomys pictus Pictet, by original designation.
remarks :  This genus was erected to include two species 

from coastal Brazil. One of these is known only from a man-
dibular fragment collected by Lund at Lagoa Santa, Minas 
Gerais, and described by Winge (1887:71), who referred it to 

5. Lower molars with three separate lophs; auditory me-
atus close to squamosal suture; guard hairs unbanded  .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Diplomys

5′. Lower molars with anteroloph separate; auditory me-
atus well separated from squamosal suture; guard hairs 
banded  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Phyllomys

6. Anteroloph of lower premolar lacks fossetid; upper inci-
sor root at level of or outside zygoma; maxillary and 
premaxillary portions of incisive foramina septum sepa-
rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

6′. Anteroloph of lower premolar with central fossetid or 
with fl exid opening lingually; upper incisor root within 
maxillary root of zygoma; maxillary and premaxillary 
portions of incisive foramina septum broadly fused  . . 8

7. Dorsal pelage stiff; mesoloph of third upper molar ap-
proximate in size to protoloph; metalophid of lower 
premolar and anterolophid of lower molars separate; 
auditory tube directed forward; inferior jugal pro cess 
inconspicuous . . . . . . . . . . . . . . . . . . . . Santamartamys

7′. Dorsal pelage spiny; mesoloph of third upper molar 
much smaller than protoloph; metalophid of lower pre-
molar and anterolophid of lower molars not separate; 
auditory tube directed laterally; inferior jugal pro cess 
elongate  . . . . . . . . . . . . . . . . . . . . . . . . . . .Pattonomys

8. Dorsal pelage spiny; plantar surface of hindfeet without 
tubercles; third upper molar with four or more well- 
developed lophs  . . . . . . . . . . . . . . . . . . . . . . .Makalata

8′
‘
 Dorsal pelage bristly; plantar surface of hindfeet with 
tubercles between pads; posteroloph of third upper mo-
lar reduced, or M3 with 3 lophs only . . . . . . . Toromys

Genus Callistomys Emmons 
and Vucetich, 1998
Louise H. Emmons and Yuri L. R. Leite

Callistomys can be diagnosed by the following set of 
characters (taken from Emmons and Vucetich 1998:3; 
Emmons 2005): cheek teeth have three roots; both upper 
and lower cheek teeth are high crowned; PM4 and M1 
are unilaterally hypsodont (lingual side of crown higher 
than labial side, crown curved outward); PM4– M3 are 
tetralophodont, with three labial fl exi and one lingual 
fl exus; hypofl exi and mesofl exi are deep, with PM4 com-
pletely divided by the joined hypofl exus- metafl exus into 
two U-shaped lophs with no mure; M1– 3 have a nar-
row mure connecting protocone and hypocone. The hy-
pofl exids of pm4– m3 are set at a strong oblique angle; 
the medial end of the fl exid extends farther anterior then 
the labial end. Lower premolars are tetralophodont; the 
anteroconid and protoconid are united, enclosing the an-
teroexternal fl exid as a slit- like fossetid; the anterior half 
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selected localit ies  (Map 491): BRAZIL: Bahia, 
Fazenda Almada (probable type locality of Nelomys pictus 
Pictet; Moojen 1952b), Reserva Par tic u lar do Patrimônio 
Natural Jequitibá (Vaz 2002), Rio do Braço (MNRJ 
11207).

subspecies :  Callistomys pictus is monotypic.
natural history:  An apparent inhabitant of ever-

green lowland rainforest, but only 13 specimens are known. 
Recent fi eldwork (Vaz 2002) found this species in cocoa 
plantations, but substantial habitat loss and modifi cation 
has likely led to severe restriction in the number of extant 
populations. The species is locally hunted for food (Vaz 
2002). Valim and Linardi (2008) described the host asso-
ciation of ectoparasitic lice in the genus Gyropus.

remarks :  The fi rst use of the name stems from Pictet 
(1841a:29), in a list of new species obtained by the Musé 
de Genève. Pictet (1843a:203) later provided the descrip-
tion of his new taxon. K. Ventura et al. (2008) described a 
karyotype with 2n = 42, FN = 76.

Genus Diplomys Thomas, 1916
Louise H. Emmons and James L. Patton

These are moderate- sized arboreal rats without spines but 
with guard hairs fl attened and slightly stiff, each with a 

“Lasiuromys villosus Dev. ? 1852),” a subjective synonym 
of Isothrix bistriata. This species is apparently without a 
name, and is listed by Emmons and Vucetich (1998:7) as 
Callistomys sp. The second species is Callistomys pictus 
(Pictet 1843a), which was originally placed in the genus 
Nelomys (= Phyllomys; see that account), an action contin-
ued by Emmons and Feer (1990 1997), but which has been 
varyingly assigned also to Isothrix (E.- L. Trouessart 1880; 
Ellerman 1940; Cabrera 1961; Patton and Emmons 1985; 
Eisenberg and Redford 1999) or Echimys (Tate 1935; 
Moojen 1952b; Woods 1993). These different assignments 
highlight the overall uniqueness of this taxon.

Indeed, several features distinguish Callistomys from 
other genera in the subfamily Echimyinae and raise ques-
tions about whether it belongs in the subfamily: The pos-
session of the eumysopine cheek tooth root pattern and 
hypselodonty, and the dorsoventrally expanded jugals and 
anterior zygomatic arch, likewise features common with the 
Eumysopinae (especially Euryzygomatomys and Clyomys) 
and not shared by any other living echimyine. The phyloge-
ne tic analysis of G. A. S. Carvalho and Salles (2004) place 
the genus as sister to a clade otherwise containing the dac-
tylomyines and all other genera of echimyines. Leite’s pre-
liminary molecular sequence data suggest that Callistomys 
has no close relative among all living echimyid genera.

Callistomys pictus (Pictet, 1843)
Painted Tree Rat

synonyms:
Nelomys pictus Pictet, 1841a:29; nomen nudum.
Nelomys pictus Pictet, 1843a:205; type locality “Bahia”; 

probably from Fazenda Almada in the region north of 
the city of Ilhéus, Bahia, Brazil (Moojen 1952b).

Loncheres (Isothrix) picta: Water house, 1848:327; name 
combination.

Loncheres (Isothrix) pictus: E.- L. Trouessart, 1897:606; 
name combination.

[Isothrix] picta: Thomas, 1916e:295; name combination.
[Echimys] pictus: Tate, 1935:414; name combination.
Echimys pictus: Moojen, 1952b:133; name combination.
Isothrix picta: Cabrera, 1961:537; name combination.
Callistomys pictus: Emmons and Vucetich, 1998:3; fi rst use 

of current name combination.
description:  As for the genus.
distribution:  Callistomys pictus is endemic to the 

Atlantic Forest with known localities limited to three ad-
jacent municipalities near Ilhéus and Itabuna, in coastal 
Bahia, Brazil (Vaz 2002). Eisenberg and Redford (1999) 
list a specimen from the Rio de Birasa without documenta-
tion. Peter W. Lund collected subfossil remains from Lagoa 
Santa, Minas Gerais, but the species is unknown from the 
modern fauna of this region (Emmons and Vucetich 1998).

Map 491:    Selected localities for Callistomys pictus (●).
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longitudinal slit distal to a short transverse fold. The dorsal 
tip possesses a long, slender, bacular papilla, and an incon-
spicuous urethral lappet is present.

Two species are now recognized within the genus, 
subsequent to Emmons’s (2005) removal of rufodorsalis 
J. A. Allen to her new genus Santamartamys: D. caniceps 
(Günther) from Colombia and D. labilis (Bangs, 1901, 
with darlingi Goldman, 1912b, a synonym) from Panama 
south along the Pacifi c coast of Colombia to Ec ua dor. 
Hall (1981:874– 875) provided a taxonomic summary for 
and mapped the distribution of D. labilis in Panama. Few 
specimens are available from either species, and given the 
lack of more than cursory comparisons in the literature, 
the number of species and their range(s) remain questions 
for the future to address. Largely by virtue of its relatively 
soft pelage and well- haired tail, Diplomys has often been 
associated with Amazonian and Guianan genus Isothrix 
(e.g., E.- L. Trouessart 1880; Goldman 1912b) or the At-
lantic Forest Phyllomys (Goldman 1916). The phyloge-
ne tic analyses of G. A. S. Carvalho and Salles (2004) 
supported a sister relationship to the Atlantic Forest Phyl-
lomys. Molecular data are as yet unavailable to test any 
phyletic hypothesis.

synonyms:
Loncheres: Günther, 1876:745; part (description of cani-

ceps); not Loncheres Illiger.
Loncheres (Isothrix): E.- L. Trouessart, 1880b:178; part 

(listing of caniceps); neither Loncheres Illiger nor Iso-
thrix Wagner.

Echimys (Isothrix): E.- L. Trouessart, 1904:504; part (list-
ing of caniceps); neither Echimys F. Cuvier nor Isothrix 
Wagner.

Phyllomys: Goldman, 1916a:126; part (listing of caniceps); 
not Phyllomys Lund.

Diplomys Thomas, 1916d:240; type species Loncheres ca-
niceps Günther, by original designation.

KEY TO THE SPECIES OF DIPLOMYS:
1. Range restricted to Cauca Valley, Colombia; maxillary 

and mandibular molar toothrows divergent, with ends 
curved outward such that a straight edge held against 
the fi rst and last tooth shows a gap between them and 
the middle teeth  . . . . . . . . . . . . . . . Diplomys caniceps

1′. Range (in South America) restricted to western Colombia 
and northwestern Ec ua dor; both maxillary and mandib-
ular toothrows nearly straight  . . . . . . Diplomys labilis

Diplomys caniceps (Günther, 1876)
Colombian Rufous Tree Rat

synonyms:
Loncheres caniceps Günther, 1876:745; type locality “Me-

dellin,” Antioquia, Colombia.

deep dorsal sulcus. The dorsal guard hairs are 1.8– 2.0 cm 
long; underhairs are few, fi ne, and inconspicuous. The 
dorsal body fur extends from 1.5– 5.0 cm onto base of the 
tail, and the distal part is fully but moderately clothed 
with stiff, bristle- like, brown hairs, and with scales visible 
beneath. The feet are without tiny tubercles between pads.

The skull is long and narrow, with the dorsal surface is 
curved throughout its length from nasals to occiput when 
viewed laterally. The jugal is narrow below the postorbital 
pro cess, with an inconspicuous ventral pro cess positioned 
well forward of the dorsal pro cess. The tympanic bullae 
are not infl ated, the auditory meatus is positioned close to 
the squamosal, and auditory tubes are well developed and 
directed strongly forward such that the middle ear bones 
are not visible in lateral view. The distance between the 
foramen ovale and the masticatory foramen of the alisphe-
noid is typically very short, and the ventral roof of the 
canal formed by these foramina is often nearly obsolete. 
The hamular pro cess of the pterygoid has a prominent, 
anteriorly directed spur. A large, oval sphenopalatine va-
cuity is present anterior to the presphenoid- basisphenoid 
suture. The squamosotympanic fenestra is tube- like, opens 
forward, and is without a depression on squamosal below. 
The angle of the sigmoid notch, between angular and con-
dyloid pro cesses of the mandible, is shallow, and the man-
dibular foramen on the side of ramus is positioned well 
anterior to the condyloid ridge, not in a fossa. The mas-
seteric crest is large.

Maxillary cheek teeth are large and the toothrow is 
relatively long. Morphology of the upper teeth resembles 
that of Phyllomys spp. (see below), with the occlusal sur-
face divided by three fl exi into four laminae. These lami-
nae are parallel in M1– 3, but in PM4 the labial ends of 
the two anterior lophs are bent forward. The fl exi are 
of even depth, such that with wear, three straight fos-
settes are centered on the molars. In the mandibular 
cheek teeth, all fl exids may traverse all lophs in unworn 
teeth, but with wear the metafl exid divides m1– 3 into a 
free posterolophid. The middle loph (entoconid + hypo-
conid) is usually connected to the anterolophid at near 
its midpoint by a short mure, forming a highly distinc-
tive pattern of two crescent- shaped lophids connected 
by a central stem. The hypofl exids are positioned at an 
oblique angle. The lower premolar is split into three 
or four parts by two or three fl exids; the anterior loph 
forms a rounded triangle enclosing a fl attened oval trans-
verse fossette, metalophid is a separate lamina, and the 
entoconid and posterolophid are either joined labially or 
divided into separate parts by the metafl exid. The lower 
incisors are strongly curved.

There are two pairs of lateral mammae. The phallus 
lacks deep lateral ridges, but the ventral surface has a long, 
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specimens from Medellín to En gland, but worked in the 
Magdalena, Neche, Pocuné, Río Sucio, and Cauca valleys 
in all directions from that city (Sclater and Salvin 1879). 
It is unclear if D. caniceps is geo graph i cally isolated from 
coastal D. labilis. This species is represented only by speci-
mens in the Natural History Museum in London, the Insti-
tuto de Investigación de Recursos Biológicos Alexander von 
Humboldt in Bogotá, Colombia (Alberico et al. 2000), and 
Colección Teriológica Universidad de Antioquia (CTUA), 
Medellín, Colombia (C. Delgado- V., pers. comm.).

Diplomys labilis (Bangs, 1901)
Central American Rufous Tree Rat

synonyms:
Loncheres labilis Bangs, 1901:638; type locality “San Miguel 

Island, [Archipiélago de las Perlas], Panama.”
Isothrix darlingi Goldman, 1912b:12; type locality “Mar-

rangantí (near Real de Santa María), on the Rio Tuyra, 
eastern Panama.”

Echimys (Isothrix) labilis: E.- L. Trouessart, 1904:504; name 
combination.

Phyllomys labilis: Goldman, 1916:126; name combination.
Phyllomys darlingi: Goldman, 1916:126; name combina-

tion.

Loncheres (Isothrix) caniceps: E.- L. Trouessart, 1880b:178; 
name combination.

Echimys (Isothrix) caniceps: E.- L. Trouessart, 1904:504; 
name combination.

Phyllomys caniceps: Goldman, 1916a:126; name combina-
tion.

Diplomys caniceps: Thomas, 1916d:240; fi rst use of cur-
rent name combination.
description:  Larger of two species; head and body 

length 212– 320 mm, tail length 178– 267 mm; hindfoot 
length 40– 48 mm, ear length 12– 20 mm, and mass 360– 
430 g. Upper parts dull or bright rusty red- brown faintly 
streaked with dark brown hairs, reddish brightest on rear 
half of body, and forequarters sometimes fulvous. Fur stiff 
and dense but lacks spines. Nose brown; head forward 
of the ears is gray streaked with black, face marked with 
small whitish spots over the eye and at base of vibrissae, 
and pale yellow spot present behind and below the ears. 
Ears short and generally do not protrude above crown. Vi-
brissae coarse and long, reaching to shoulder. Chin often 
white, throat whitish or orange, and remainder of the un-
der parts range from pale to rich orange, often dark rust- 
orange along the midline of the abdomen and underside 
and sides of the tail base. Tail robust, subequal in length 
to body length (90– 105%), and moderately but completely 
covered with dark brown hairs that stand outward to 
give bristly appearance; scales of tail just visible beneath 
the hair. Hindfeet broad, yellow- brown to gray or brown 
above.

Cranial and dental characters as for the genus.
distribution:  Diplomys caniceps is apparently lim-

ited to the Caribe Biogeo graph i cal Region (Alberico et al. 
2000) in northwestern Colombia, in the Cauca Valley in 
the vicinity of Medellín (Emmons and Feer 1997). Cuervo 
Díaz et al. (1986) extended the range to the Serranía de 
San Lucas in the state of Bolívar, but without documen-
tation. Eisenberg (1989: map 13.73) reversed the ranges 
of D. caniceps and D. rufodorsalis (= Santamartamys ru-
fodorsalis), incorrectly mapping the former to northeastern 
Colombia.

selected localit ies  (Map 492): COLOMBIA: 
Antioquia, Finca Katiri (CTUA, C. Delgado- V., pers. 
comm.), vicinity of Medellín (type locality of Loncheres 
caniceps Günther); Bolívar, Corregimiento de Ventura (IN-
DERENA 3856).

subspecies :  Diplomys caniceps is monotypic.
natural history:  This species has not been stud-

ied in its natural habitat.
remarks :  Diplomys caniceps is superfi cially similar 

to D. labilis (below) in external characters, but the two 
species seem to differ in cranial characters. The exact type 
locality is unknown. The collector, T. K. Salmon, shipped 

Map 492    Selected localities for Diplomys caniceps ( ) and Diplomys labilis 
(●). Range of D. labilis in Panama from Hall (1981). Contour line = 2,000 m.
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selected localit ies  (Map 492; South America 
only): COLOMBIA: Antioquia, Turbo (FMNH 70101); 
Cauca, Río Saija, La Boca (FMNH 90109); Córdoba, So-
corre, upper Río Sinu (FMNH 69119). EC UA DOR: Es-
meraldas, Bayone (BM 2.7.26.2).

subspecies :  Two subspecies occur in Panama, the in-
sular nominotypical form and darlingi Thomas on the main-
land (Hall 1981). There has been no evaluation of variation 
in populations from Colombia or Ec ua dor.

natural history  (from Tesh 1970a, based on stud-
ies in Panama): This is a nocturnal, solitary, arboreal spe-
cies that feeds on both fruits and leaves. Individuals nest in 
tree holes, usually in trees near the water, and can be seen 
sticking their heads out of the entrance if disturbed. They 
are agile climbers and aggressive when captured. Their 
habitat includes both mature and secondary rainforest 
and deciduous forest, including lowland and montane, 
mangroves, and plantations with trees. Litter size is one 
or two.

remarks :  Both Thomas (1916d, e) and Goldman 
(1916) suggested that labilis Bangs and darlingi Goldman 
 were allied, but retained each as separate species. Hand-
ley (1966:787) listed the mainland darlingi as a subspe-
cies of the insular labilis, a conclusion followed by Hall 
(1981:874). Valim and Linardi (2008) described the host 
association of ectoparasitic lice in the genus Gyropus.

Genus Echimys F. Cuvier, 1809
Louise H. Emmons, Yuri L. R. Leite, and James L. Patton

Members of this genus are moderate- sized arboreal rats 
with the pelage including stout spines. The tail is longer 
than the head and body, completely covered with dense 
hair that forms a pencil at tip. Four pairs of mammae 
are present, three laterals and one inguinal. The phallus 
of E. chrysurus (Emmons 2005) is stout, strongly ridged 
on its sides, with a short, triangular bacular papilla at the 
dorsal tip; the ventral lip of urethral crater forms a short, 
U-shaped fold above a straight- line lip.

The skull has small to medium- sized auditory bullae 
with a small meatus on a short auditory tube directed later-
ally at nearly a right angle to the cranial axis; the meatus is 
positioned near (less than half its diameter) to the squamo-
sal suture. The lateral pro cess of the supraoccipital (errone-
ously termed mastoid pro cess by Emmons et al. 2002 and 
Y. L. R. Leite 2003; see Verzi et al. 2013 for anatomical 
details) is short. The squamosotympanic fenestra is small 
and subcircular, with no raised ventral lip, and is entirely 
anterior to the auditory meatus. The premaxillary part of 
the septum of the incisive foramina is free posteriorly. The 
jugal is deep below the postorbital pro cess, and the jugal 

Diplomys labilis: Thomas, 1916d:240; fi rst use of current 
name combination.

Diplomys darlingi: Thomas, 1916d:240; name combina-
tion.

D[iplomys]. l[abilis]. darlingi: Handley, 1966:787; name 
combination.
description:  Externally similar to D. caniceps but 

somewhat smaller (head and body length about 190 mm, 
tail length 267 mm, hindfoot 40 mm, and ear length 12 mm). 
Upper parts ochraceous buff to bright rusty, slightly dark-
ened by admixture of black- tipped hairs, becoming grayish 
brown on middle of face and cheeks; nose, lips, and muzzle 
gray, with white vertical streak at base of vibrissae (see pho-
tograph in Tesh 1970a); wrists, ankles, and chin gray; feet 
silvery white above. A small pale spot present above eyes, 
contrasting with a black eye- ring; ears dark, with marginal 
fringe of longer hairs; narrow strip of white encircles the 
pinnae. Tail generally proportionally shorter than that of 
D. caniceps, 70– 100% of the head and body length; unicol-
ored brownish, tapering evenly to tip; thinly clothed with 
short hairs, which become somewhat longer although not 
denser or forming a distinct brush near tip. Dentition is 
similar to that of D. caniceps. Cranially, palate narrower 
and premaxillae sometimes extend posterior to nasals in D. 
labilis in comparison with conditions in D. caniceps. There 
is considerable variation of ventral color from dark to paler 
rufous, of the rostrum from broad to quite narrow, and of 
the premaxillary bones either even with, or extending pos-
terior to nasals. Verifi cation of current species boundaries, 
and therefore their geographic ranges, awaits analyses of 
existing specimens and further collecting.

distribution:  Diplomys labilis occurs from cen-
tral Panama, including Isla San Miguel in the Gulf of Pan-
ama, south along the Pacifi c coast of Colombia (Pacífi co 
Biogeographic Region; Alberico et al. 2000) and extends 
into northwestern Ec ua dor. Specimens and localities from 
western Colombia  were listed as “probably D. labilis” by 
Emmons and Feer (1997), and those in the collections of 
Museo de Historia Natural de la Universidad del Cauca and 
Universidad del Valle in Colombia from Cauca, Chocó, and 
Nariño departments  were assigned to D. labilis by Alberico 
et al. (2000). Specifi c localities for these latter specimens, 
however,  were not provided. We assign specimens in the 
Field Museum from western Colombia to D. labilis. Tirira 
(2007:223) mapped the range of this species as extending 
into northwestern Ec ua dor but rec ords no specifi c locali-
ties. A subadult specimen collected in 1901 from “Bayone, 
N. Ec ua dor” exists in the collections of the Natural History 
Museum, London (BM). We have been unable to locate this 
locality, although it may be on the Río Borbón in Esmeral-
das province as specimens of other species in the BM  were 
collected there on the same date (Paynter 1993).
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Echinomys Wagner, 1840:199; unjustifi ed emendation of 
Echimys F. Cuvier (same unjustifi ed emendation cited 
by I. Geoffroy St.- Hilaire 1840:1); see Remarks.

Echimys I. Geoffroy St.- Hilaire, 1840:30; not Echimys F. 
Cuvier (see Remarks).

Enchomys Gloger, 1841 (1842):100; replacement name for 
Echimys Desmarest, and thus an objective synonym (see 
Thomas 1895a:190).

Echmiys Miranda- Ribeiro, 1914:48; incorrect subsequent 
spelling of Echimys F. Cuvier.
remarks :  J. A. Allen (1899c), Thomas (1916e), and 

Tate (1935) outlined the convoluted and intertwined tax-
onomic history of Echimys and Loncheres, two generic 
names that have been commonly applied to the arboreal 
spiny rats, including Echimys as we envision this genus 
herein. Echimys was fi rst used by É. Geoffroy St.- Hilaire in 
a manuscript apparently written in either 1808 or 1809 but 
never published (I. Geoffroy St- Hilaire 1838, 1840). F. Cu-
vier (1809) fi rst published the name basing it on the “lérot 
à queue dorée” (from Allamand’s [1778] supplements to 
Buffon’s Histoire Naturelle, which was also the basis of 
Myoxus chrysurus by Zimmermann [1780]), and the “rat 
épineux”of Azara (1801). F. Cuvier (1812) described and 
fi gured the dentition of the only two species mentioned by 
him as belonging to this genus, namely the same “le lérot 
à queue dorée” (plate xv, Fig. 15) and “rat épineux” (plate 
xv, Fig. 14). Illiger (1811) described Loncheres, referring 
to it two species: Loncheres paleacea, a nomen nudum fi rst 
made available by Olfers (1818:212; also see Hershkovitz 
1959b) and Myoxus chrysurus Zimmermann. Because an 
undescribed species cannot be taken as the type of a genus, 
Myoxus chrysurus Zimmermann becomes the type of Il-
liger’s Loncheres. The seven species of spiny rats that É. 
Geoffroy St.- Hilaire referred to the genus Echimys in his 
unpublished manuscript  were then described by Desmar-
est (1817b), who specifi cally equated the “rat épineux de 
d’Azara” to Echimys spinosus (a Euryzygomatomys) and 
É. Geoffroy St.- Hilaire’s “lérot à queue dorée” to Echimys 
cristatus, a renaming of Myoxus [= Loncheres] chrysurus. 
Desmarest wrote explicitly of Echimys “Le lérot à queue 
dorée d’Allamand et de Buffon en est le type” (1817b:54) 
and thus designated Echimys cristatus, which he equated 
with “lérot à queue dorée,” as the type species of the ge-
nus Echimys. Tate (1935:418) considered this “clearly a 
designation of the type of Echimys,” as do we. Many au-
thors have overlooked Desmarest’s designation, however, 
and since Cuvier’s description and fi gures clearly indi-
cated that his two species are not congeneric, J. A. Allen 
(1899c:262– 263) argued that one of these needed to be 
selected as the type of his Echimys and further argued that 
the erection of Loncheres Illiger, with its type M. chrysurus 
(= E. cristatus Desmarest), automatically made Echimys 

fossa is very broad, forming an angle of at least 40°. The 
postorbital pro cess of the zygoma is formed only by the 
jugal. The mandibular foramen is anterior to the condyloid 
ridge, not in a fossa with base in ridge; the masseteric crest 
is weakly developed.

Maxillary toothrows are parallel, not converging ante-
riorly. The cheek teeth are rectangular, longer than wide, 
and with tall crowns. Only one lingual fl exus is present 
(the hypofl exus), which usually joins with mesofl exus to 
completely divide tooth into two U-shaped lophs (that 
is, there is no mure connecting the protoloph and me-
soloph); three labial fl exi are present. The four lophs of 
PM4– M2 are subequal in length and width and nearly 
parallel. The parafl exus and metafl exus are long, about 
two- thirds or more of the width of the tooth, and paral-
lel; the hypofl exus or its trace is short, about one quarter 
to one- third of the width of the tooth. Hypofl exids of the 
lower molars reach less than half way across tooth, open 
at a wide angle, and are scarcely, if at all angled forward, 
such that lophids adjoining the tip of the hypofl exid are 
about equal in width. The metafl exids of m1 and more 
prominently, m2, have an angled internal tip with two 
points (perhaps outlining a mesoconid) that bends slightly 
posteriorly; the mesofl exid has an internal tip that bends 
slightly anteriorly. The lower premolar is pentalophodont, 
completely divided by two fl exids into three parts: a sym-
metrical triangular anterior loph, rounded at its anterior 
tip and enclosing a subcircular fossetid; a single, laminar, 
central metalophid bar; and posterolophid and entoconids 
of posterior third of tooth united labially into a single, 
V-shaped loph that opens lingually. The lower incisors are 
not strongly curved.

synonyms:
Myoxus: Zimmermann, 1780:352; part (description of chry-

surus); not Myoxus Zimmermann.
Hystrix: Schreiber, 1792: table 170B; part (description of 

chrysuros); not Hystrix Linnaeus.
Glis: Treviranus, 1803:182: part (listing of chrysurus); not 

Glis Brisson.
Echimys F. Cuvier, 1809:394; based on Allamand’s (1778) 

“lérot a queue dorée” and Azara’s (1801:73) “rat épineux”; 
type species Echimys cristatus Desmarest (= Myoxus chry-
surus Zimmermann) by subsequent designation (Tate 
1935:430).

Loncheres Illiger, 1811:90; type species Myoxus chrysurus 
Zimmermann, by original designation.

Echimys Desmarest, 1817b:54; type species Echimys cris-
tatus Desmarest, by original designation (see Remarks).

Loncheris Olfers, 1818; incorrect subsequent spelling of 
Loncheres Illiger.

Nelomys Jourdan, 1837:522; type species Echimys crista-
tus Desmarest (see Remarks).
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froy St.- Hilaire, 1840 (e.g., Tate 1935) or Wagner, 1840 
(Simpson 1945; Cabrera 1961; Woods 1993; McKenna 
and Bell 1997; Woods and Kilpatrick 2005). It is unclear 
which of these two publications has date priority. Echino-
mys is, however, an unjustifi ed emendation of Echimys F. 
Cuvier (rationale for name modifi cation given by Wagner 
[1840:199; 1843a:339]). Moreover, all species listed by 
Wagner (1843a:339) under his Echinomys belong not to 
Echimys but to other genera of echimyids, notably Euryzy-
gomatomys, Mesomys, Proechimys, or Trinomys (see those 
accounts).

Cabrera (1961) included 19 valid species or subspe-
cies in his concept of the genus Echimys. Most of these 
are now placed in other genera, three of which have been 
described subsequent to his work. Herein, we follow the 
recent revisionary analyses noted immediately above in 
the allocation of the names Cabrera listed within Echimys 
as follows: Makalata Husson (including armatus I. Geof-
froy St.- Hilaire and macrura Wagner), Pattonomys Em-
mons (carrikeri J. A. Allen, occasius Thomas, punctatus 
Thomas, and semivillosus I. Geoffroy St.- Hilaire), Phyl-
lomys Lund (blainvillei Jourdan, braziliensis Lund, dasy-
thrix Hensel, lamarum Thomas, medius Thomas, nigrispi-
nus Wagner, thomasi Ihering, and unicolor Wagner), and 
Toromys Iack- Ximenes, de Vivo, and Percequillo (grandis 
Wagner and rhipidurus Thomas). With the removal of 
these names to other genera, Echimys as currently under-
stood comprises three species, one of which was only re-
cently described.

KEY TO THE SPECIES OF ECHIMYS:
1. Distributed in eastern Amazonia and Guianan region

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1′. Distributed in western Amazonia; head glossy black  . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Echimys saturnus
2. Wide to narrow white blaze from nose to crown, may be 

reduced to white tuft on top of head  . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Echimys chrysurus

2′. Top of head dark maroon. . . . . . . . . . . Echimys vieirai

Echimys chrysurus (Zimmermann, 1780)
White- faced Tree Rat

synonyms:
Myoxus chrysurus Zimmermann, 1780:352; type locality 

“Surinam,” based on Allamand’s (1778) “lérot à queue 
dorée” with a nearly verbatim translation of Allamand’s 
description.

Hystrix chrysuros Schreiber, 1792:Table 170B; see also 
Schreiber, 1843:333; incorrect subsequent spelling of 
chrysurus Zimmermann.

M[yoxus]. chrysuros: H. F. Link, 1795:77; name combina-
tion.

spinosus Desmarest (or “rat épineux de d’Azara”) the type 
of Echimys F. Cuvier. Thomas (1916c:71) disagreed, point-
ing out that J. Fleming (1822:191) had much earlier selected 
“Hystrix chrysurus Lin Gmel” (= Myoxus chrysurus Zim-
mermann) as the type of Echimys. Finally, Tate (1935:430) 
stated that J. Fleming had merely listed the name Hystrix 
chrysurus without clearly and unambiguously selecting it 
as the type to F. Cuvier’s Echimys. He then (p. 430) desig-
nated “as the type species of Echimys F. Cuvier, 1809, the 
“lérot à queue dorée” (= Myoxus chrysurus Zimmermann, 
1780, = Echimys cristatus Desmarest, 1817).” É. Geoffroy 
St.- Hilaire, followed by F. Cuvier and Desmarest, may have 
originally named the taxon because the Paris Museum had 
earlier acquired a specimen from French Guiana that is 
noted in É. Geoffroy St.- Hilaire’s 1803 cata logue as the  basis 
for the description of the “lérot à queue dorée” (MHN 
A-7694 old no. 403), although Allamand stated that his 
(1778) description is of a Surinam specimen, which was 
sent to him by Klockner. It is not clear what became of the 
holotype from Surinam or if É. Geoffroy St.- Hilaire ever 
saw it. The lovely fi gure in Allamand (1778) was clearly 
drawn from the specimen he described in great detail, but 
subsequent fi gures in later editions of Buffon  were progres-
sively poorer copies. Zimmermann (1780) condensed his 
description of Myoxus chrysurus from Allamand’s more 
detailed one, and translated its name directly into Latin, 
without evidence that he ever saw a specimen.

In his 1899 paper, J. A. Allen also removed the terrestrial 
spiny rats from Echimys (and Loncheres) to his new genus 
Proechimys (p. 264), a broad concept in which he included 
species now grouped into four genera within the subfamily 
Eumysopinae (Proechimys proper, Trinomys, Hoplomys, 
and Mesomys). Many subsequent researchers have shared 
Allen’s narrowed view of the genera of arboreal spiny rats 
(Thomas 1928c, d; Tate 1935; Ellerman 1940; Cabrera 
1961). Moojen (1952b), however, was the fi rst to recog-
nize further groups in the traditional Echimys, elevating 
the Atlantic Forest arboreal spiny rats to the genus Phyl-
lomys Lund. Husson (1978) erected the genus Makalata to 
include Nelomys armatus I. Geoffroy St.- Hilaire, and more 
recently Emmons and Vucetich (1998) created Callisto-
mys to include Nelomys pictus Pictet. Emmons, Leite et al. 
(2002; see also Y. L. R. Leite 2003) confi rmed Moojen’s 
separation of Phyllomys. Most recently, Iack- Ximenes 
et al. (2005a) placed Echimys grandis Wagner in the new 
genus Toromys, and Emmons (2005) removed Echimys 
semivillosus I. Geoffroy St.- Hilaire to her new genus Pat-
tonomys. What remains of Echimys F. Cuvier, therefore, is 
only a remnant of the large number of species once, and 
varyingly, included within the genus.

Echinomys has been commonly listed as a synonym of 
Echimys F. Cuvier, with the author given as either I. Geof-
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selected localities (Map 493): BRAZIL: Amapá, 
Serra do Navio (Iack- Ximenes et al. 2005b); Amazonas, 
Rio Pitinga (M. N. F. da Silva and Patton 1993); Maranhão, 
Vargem Grande (T. G. Oliveira and Mesquita 1998); Pará, 
52 km SSW of Altamira, right bank Rio Xingu (Y. L. R. 
Leite and Patton 2002), Baião (Iack- Ximenes et al. 2005b), 
Peixe- Boi (Iack- Ximenes et al. 2005b), São Domingo do 
Capim (Iack- Ximenes et al. 2005b). FRENCH GUIANA: 
Cayenne (Iack- Ximenes et al. 2005b). GUYANA: East 
Berbice- Corentyne, Potaro Highlands (Iack- Ximenes et al. 
2005b), Essequibo Islands– West Demerara, Supinaam 
River (Iack- Ximenes et al. 2005b); Upper Takutu– Upper 
Essequibo, Tamton (ROM 36840). SURINAM: Nickerie, 
Polder, near Nieuw Nickerie (Husson 1978), Paramaribo, 
near Paramaribo (Husson 1978).

subspecies :  Echimys chrysurus is monotypic.
natural history:  Nocturnal, arboreal, and usu-

ally solitary, E. chrysurus occurs in mature lowland rain-
forest where it feeds on fruit and probably leaves. Individu-
als use the middle and upper levels of the forest, especially 
in viney areas, but are also present in open forest (Miles 
et al. 1981). They may run quickly through the branches 
but are more typically slow and methodical in their move-
ments, making them diffi cult to spot. When disturbed they 
creep quietly into thick vegetation and sit motionless for 
many minutes, then sneak away silently (Emmons and Feer 
1997). They make nests of leaves in tree holes. Known 
predators include the Spectacled Owl (Haverschmidt 1968).

remarks :  Cuvier’s (1809) Echimys included several 
species now classifi ed in different genera, but Desmarest 
(1817b) clearly fi xed the type species of Echimys by writ-
ing “Le lérot à queue dorée d’Allamand et de Buffon en est 
le type” (p. 54), which is Myoxus chrysurus Zimmermann. 
Iack- Ximenes et al. (2005b:57) followed Tate (1935:430) 
in considering E. cristatus Desmarest as a ju nior synonym 
of Echimys chrysurus Zimmermann. Lichtenstein (1820) 
has been generally regarded as the author of Loncheres pa-
leacea (e.g., Thomas 1916e; Ellerman 1940; Cabrera 1961; 
Woods 1993; Woods and Kilpatrick 2005), with Illiger’s 
(1811) fi rst use of the name considered a nomen nudum. 
Iack- Ximenes et al. (2005b) suggested that E. paleaceus is a 
valid species, a conclusion that followed Moojen’s (1952b) 
earlier opinion. Cabrera (1961:541) listed paleaceus as a 
valid subspecies of E. chrysurus, but cited Kuhl (1820) as 
the author of the name because his work apparently ap-
peared earlier in 1820 than did Lichtenstein’s description. 
However, both Iack- Ximenes et al. (2005b) and Cabrera 
(1961) overlooked Olfers’ 1818 description of Loncheris 
[sic] paleacea (see Hershkovitz 1959b, for discussion), 
which was based on the same specimen in the Berlin Mu-
seum described later by both Kuhl and Lichtenstein. Thus, 
Kuhl and Lichtenstein only redescribed Olfer’s paleacea. 

Glis chrysurus: Treviranus, 1803:182; name combination.
Loncheres chrysurus: Illiger, 1811:90; name combination.
Loncheres paleacea Illiger, 1811:90; nomen nudum.
[Loncheres] chrysura: Illiger, 1815:108, lapsus to be ignored.
Echimys cristatus Desmarest, 1817b:54; a renaming of Al-

lamand’s “lérot à queue dorée”; attributed the name to 
É. Geoffroy St.- Hilaire, not to Zimmermann.

Loncheres paleacea Olfers, 1818:212; type locality “Bra-
zilien”; renaming of Loncheres paleacea Illiger, a nomen 
nudum; antedates Lichtenstein (1820) and Kuhl (1820), 
who both redescribed the same Berlin specimen seen by 
Olfers and Illiger.

Nelomys paleaceus: I. Geoffroy St.- Hilaire, 1838a:887; 
name combination.

Nelomys cristatus: I. Geoffroy St.- Hilaire, 1838a:887; name 
combination.

Loncheres cristata: Wagner, 1843a:332; name combination.
Echimys chrysurus: E.- L. Trouessart, 1904:503; fi rst use of 

current name combination.
E[chimys]. paleaceus: Thomas, 1916e:295; reference to Li-

chtenstein’s name.
[Echimys] paleacea: Tate, 1935: 431; name combination 

and incorrect gender concordance.
Echimys paleacea: Ellerman, 1940:113; incorrect gender 

concordance, following Tate (1935).
description:  A relatively large species, mean head 

and body length 277.3 mm (range: 242– 300 mm, N = 11), 
tail length 336.8.0 mm (range: 305– 370 mm), hindfoot 
length 50.8 mm (range: 42– 54 mm), and ear length 19.5 mm 
(range: 19– 20 mm). Upper parts colored dark to pale gray- 
brown, pelage of upper parts densely covered with wide, 
fl at spines from neck to rump with remainder of pelage 
composed of stiff bristles. A pale- colored (whitish to yel-
lowish) blaze occurs down center of head, from crown to 
nose, either completely covering face between the eyes or 
only as narrow stripe or small white tuft on crown; remain-
der of crown usually dark brown; cheeks and sides of neck 
sometimes reddish. Ears small, thinly haired, and brown. 
Eyes dark brown, with weak, dull red eyeshine. Tail longer 
than the head and body (mean 120%), fully haired, dusky 
basally with distal half to two- thirds white, yellow, or chest-
nut. Chin, throat, inguinal region, and a band across chest 
behind the elbows white; remainder of under parts gray- 
brown, not sharply differentiated from sides. Considerable 
individual variation present in color, particularly in extent 
of white on head, under parts, and tail. Feet large, broad, 
with strong claws on all toes; colored gray- brown above.

distribution:  Echimys chrysurus is known from 
the eastern Amazon Basin and Guianan region of Brazil, 
Guyana, Surinam, and French Guiana, east of the Rio Ne-
gro north of the Rio Solimões and east of the Rio Xingu 
south of the Rio Solimões.



Suborder Hystricomorpha: Family Echimyidae 897

description:  Also moderately large arboreal rat, 
head and body length 272– 335 mm (N = 2), tail length 
295– 383 mm, hindfoot length 50– 51, ear length 17– 
18 mm. Upper parts generally glossy brown and head, 
mid- back, and tail base deep glossy black; sides chestnut or 
coppery in color. Dorsal pelage composed of stiff bristles 
and mid- back has wide, fl at spines that do not extend onto 
rump; spines slaty with black tips. Ears short, buried in 
hair of head. Under parts white, white- spotted, or whitish 
with buff tinge; chin dark. Tail much longer than the head 
and body (140% in one individual); densely haired; black 
at base with variable length of white on or near tip. Hind-
feet broad and strong, with strong claws on each toe. Some 
melanistic individuals known.

distribution:  Echimys saturnus is known from the 
eastern Andean foothills and adjacent lowlands of Ec ua-
dor and northern Peru; all rec ords are below 1,000 m.

selected localit ies  (Map 494): EC UA DOR: 
Napo, Cerro Galeras (AMNH 71903), Río Pucuno (MCZ 
41569); Orellana, Río Cotapino (KU 68093), Tiputini Bio-
diversity Station (Blake et al. 2010). PERU: Amazonas, 

Hershkovitz (1959b) argued that Illiger’s (1811:90) L. pa-
leacea is actually valid, as it is contained within his diagno-
sis of the genus Loncheres. However, because Illiger (1811) 
listed two species under his new genus, one of which was a 
valid taxon at the time (chrysurus), the nonspecifi c descrip-
tion of the genus cannot be said to diagnose his new spe-
cies (paleacea). Thus, paleacea Illiger remains as a nomen 
nudum, as thought by J. A. Allen (1899c). Lichtenstein 
(1820) redescribed the same Berlin specimen that formed 
the basis for Illiger’s paleacea as like a porcupine with a 
white stripe on the head and a tail with a scaly base and 
tufted tip, features that clearly link paleaceus to E. chry-
surus. Finally, Iack- Ximenes et al. (2005b:58) assigned a 
specimen from Peixe- Boi, Pará state, Brazil in the Natural 
History Museum of London (BM 14.6.10.1) to E. chrys-
urus, the same specimen which Thomas (1916e:295) re-
marked was “the closely allied but smaller Amazonian spe-
cies E. paleaceus, Licht., [which] has been received from 
the Goeldi Museum, Para (locality, Peixe- Boi).” We have 
examined this specimen and agree that it represents E. 
chrysurus. Therefore, pending further fi eld and museum 
work, we regard paleaceus as a synonym of E. chrysurus 
and accept Olfers as the valid author of the name.

Echimys saturnus Thomas, 1928
Dark Tree Rat

synonym:
Echimys saturnus Thomas, 1928d:409, type locality “Rio 

Napo, Oriente of Ec ua dor. Alt. 3300′,” probably Napo 
province.

Map 493    Selected localities for Echimys chrysurus (●) and Echimys vieirai ( ).

Map 494    Selected localities for Echimys saturnus (●). Contour line = 2,000 m.
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selected localit ies  (Map 493): BRAZIL: Ama-
zonas, Virgen Guajará (Iack- Ximenes et al. 2005b); Pará, 
Barreirinha (type locality of Echimys vieirai Iack- Ximenes, 
de Vivo, and Percequillo).

subspecies :  Echimys vieirai is monotypic.
natural history:  This species has not been stud-

ied in the fi eld.
remarks :  Known from only two juvenile specimens, 

this species is distinguished from E. chrysurus primarily by 
the lack of the white blaze on the top of the head that is 
so characteristic of the latter throughout its broad range. 
In this respect, E. vieirai is similar to E. saturnus from 
the northwestern Amazon, but other features of the pel-
age and cranium, as well as the large hiatus between the 
known ranges, make it unlikely that they represent only 
geographic variants of the same taxon.

Genus Isothrix Wagner, 1845
Louise H. Emmons and James L. Patton

These are medium to relatively large arboreal rats with soft 
fur, and a tail covered with long, unbanded hair that curls 
outward like a bottlebrush but may not completely hide 
the underlying scales. The tail of both I. pagurus and I. sin-
namariensis has the tendency to coil at the tip into a tight 
downward spiral of loops (Patton and Emmons 1985; Vié 
et al. 1996).

The cranium is broad, with a short and broad rostrum; 
zygomatic arches are strongly bowed outward anterior to 
squamosal. The tympanic bullae are moderately infl ated, 
and the auditory meatus is medium- sized, positioned near 
the squamosal, and with a short auditory tube strongly 
slanted forward. The squamosotympanic fenestra is a long, 
open slit that reaches posteriorly to the base of the lateral 
pro cess of the supraoccipital. The postpalatal notch is 
deep, extending to the middle of M2; the incisive foram-
ina are large and wide. In the pterygoid region, there is no 
shelf of bone behind the base of parapterygoid (hamular) 
pro cesses on the wall of the buccinator foramen. Anterior 
to the presphenoid- basisphenoid suture is a round vacuity 
connected to a slit- like vacuity along the side of the pre-
sphenoid that is shaped like a written musical note. The 
base of the mandible has strongly developed masseteric 
and pterygoid crests; the mandibular foramen is anterior to 
the condyloid ridge and not in a fossa.

The maxillary toothrows are short, ≤26.8% of basi-
lar length of Hensel. Maxillary cheek teeth are small and 
short, with a somewhat subcircular shape in occlusal view. 
The plane of the maxillary teeth is not strongly tipped 
laterally as in other echimyines; rather, the occlusal sur-
face is nearly on a plane parallel to the palate (see Em-

mouth of Río Santiago (AMNH 98262); Ucayali, Río Pis-
qui (AMNH 98261).

subspecies :  Echimys saturnus is monotypic.
natural history:  This species has not been stud-

ied in the fi eld. Blake et al. (2010) obtained nine camera- 
trap photographs of this rare species on the ground at night 
beside a stream by a mineral lick. One photo included an 
apparent adult pair and one young traveling together in a 
tight group (color photo in Blake et al. 2010). Repeated 
presence at a lick suggests an herbivorous diet (Emmons 
and Stark 1979).

remarks :  Virtually nothing is known about this very 
infrequently seen or collected species. Thomas (1928d:409) 
considered E. saturnus closely related to E. chrysurus, but 
“distinguishable by the absence of a white crown- patch, by 
its deep black head and centre area of the back, its copper- 
coloured sides, white middle line below, and nearly wholly 
black tail.” Iack- Ximenes et al. (2005b: table 1) provided 
comparative mea sure ments for a single specimen of E. 
saturnus and a sample of similar aged (by tooth wear cat-
egories) E. chrysurus. The former species is slightly larger 
in all dimensions of the skull with the exception that it has 
smaller bullae. Emmons (2005:286, Fig. 14) provided dor-
sal, ventral, and lateral photographic views of the cranium 
and a lateral view of the left mandible of the holotype (BM 
34.9.10.182).

Echimys vieirai Iack- Ximenes, de Vivo, 
and Percequillo, 2005
Vieira’s Tree Rat

synonym:
Echimys vieirai Iack- Ximenes, de Vivo, and Percequillo, 

2005b: 52; type locality “Barreirinha, right bank of the 
Tapajós River, near São Luis do Tapajós, Pará State, 
Brazil; geographic coordinates 04°25′S, 56°13′ W.”
description:  Smallest species in genus, but only 

known from young individuals; head and body length 
of one specimen 245 mm, tail length 340 mm, hindfoot 
length 50 mm, and ear length 15 mm. Upper parts gener-
ally dark brown and head from muzzle to crown, mid- 
back, and tail base black; head with dark maroon me-
dial stripe from rostrum to crown; sides dull brown only 
slightly distinct from back. Dorsal pelage composed of 
stiff bristles and mid- back has wide, fl at spines that do 
not extend onto rump. Ears short, buried in hair of head. 
Under parts light brown. Tail long (139% of head and 
body length), densely haired, brown at base with terminal 
third white. Hindfeet broad and strong, with strong claws 
on each toe.

distribution:  Echimys vieirai is known only from 
two localities south of the Rio Amazon in Amazonas and 
Pará states, Brazil (Iack- Ximenes et al. 2005b).
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quence analyses (Lara et al. 1996; Y. L. R. Leite and Patton 
2002; Galewski et al. 2005; B. D. Patterson and Velazco 
2008; Upham and Patterson 2012) failed to fi rmly support 
inclusion of Isothrix within the Echimyinae, although other 
studies did (P.- H. Fabre et al. 2012). Phyloge ne tic analyses 
of morphological characters (G. A. S. Carvalho and Salles 
2004; B. D. Patterson and Velazco 2006) do place Isothrix 
within a group of echimyine genera. As mentioned previ-
ously, Emmons (2005) regarded the phyloge ne tic position 
to be suffi ciently equivocal to list Isothrix as Echimyinae 
incertae sedis. The two most recent and comprehensive 
molecular analyses both place Isothrix as basal to other 
echimyine plus the dactylomyine genera (P.- H. Fabre et al. 
2012; Upham et al. 2013).

The genus was reviewed by Patton and Emmons (1985), 
who included Callistomys pictus, following previous au-
thors and without any character evaluation or other jus-
tifi cation. Exclusive of pictus, these authors recognized 
two species: Isothrix bistriata, a wide- ranging western 
Amazonian taxon (in which they included the named 
forms pachyura Wagner, villosa Dev ille, orinoci Thomas, 
negrensis Thomas, molliae Thomas, and boliviensis Petter 
and Cuenca Aguirre) varyingly characterized by black or 
dark- brown supraorbital stripes extending onto the nape 
of the neck; and Isothrix pagurus, a smaller species with 
a reddish nose that lacks stripes on the head and that is 
limited to both sides of the lower Amazon River east of 
the Rio Negro- Madeira axis. Patton and Emmons (1985), 
however, documented that populations of I. bistriata from 
the Venezuelan Amazon (including the holotype of orinoci 
Thomas 1899)  were separable from those of the western 
Amazon of Peru and Bolivia in multivariate morphometric 
characters as well as in color pattern. They lacked samples 
from the central Amazon of Brazil, except the holotype 
of negrensis Thomas, which by itself fell within a western 
Amazon morphometric group. Based on similar color and 
color patterns, Patton and Emmons (2005:12) treated ori-
noci Thomas as a valid subspecies of a polytypic Isothrix 
bistriata, and listed negrensis Thomas as a ju nior synonym 
of the nominotypical subspecies. Subsequently, based on 
newly collected materials and expanded analyses, Patton 
et al. (2000; see also M. N. F. da Silva and Patton 1993) 
showed that samples from the central Amazon of Brazil, 
including the geographic area from which the holotype of 
negrensis was obtained,  were phyletically separable from 
those of western Amazonia in mtDNA sequences, and that 
these former samples  were also different in a multivari-
ate morphometric analysis from both western Amazonian 
samples and those from southern Venezuela. Bonvicino, 
Menezes, and Oliveira (2003) documented chromosomal 
differences between populations from the western and cen-
tral Amazon and expanded on the molecular divergence 

mons 2005:258, Fig. 2). All hypofl exi(id)s of both upper 
and lower premolars and molars are oval to subcircular 
with a mure; the adjacent lophs curve around the hypofl exi 
to nearly close at the rim of the tooth. Hypofl exids of the 
mandibular cheek teeth slant slightly backward, with the 
internal end of the fl exid slightly posterior to the external 
end. The lower premolar is pentalophodont, hypofl exid is 
short, with a mure, and other fl exids are close to paral-
lel, and all are open lingually when unworn. This tooth 
quickly wears to a pointed oval, with three parallel lin-
gual fossettes and a round labial fossette derived from the 
hypofl exid.

Mammae range in number from three to fi ve lateral 
pairs with usually one inguinal pair. The phallus of I. bis-
triata is short and blunt, with deep longitudinal grooves on 
sides, the lappet above urethra is not salient from the crater 
(fi gured in Emmons 2005), and the baculum is long and 
narrow (Patton and Emmons 1985).

We recognize six species, which fall into two readily 
separable groups based on body size and pelage color and 
color pattern. The species within each group, however, 
lack easily observable morphological differences. The three 
species of the “bistriata” group (I. bistriata, I. negrensis, 
and I orinoci) are all large, but separable from one another 
only by multivariate analyses of cranial mensural variables 
and, in the case of two of them, by molecular data (data 
for I. orinoci are lacking). The other three species (I. bar-
barabrownae, I. pagurus, and I. sinnamariensis) are all 
smaller; the latter two of this triad are largely distinguish-
able by karyotype as they share similar but reciprocally 
monophyletic mitochondrial sequences. Adult specimens 
documenting overall size and color pattern are unknown 
for the recently described I. barbarabrownae. Each of the 
six species has allopatric ranges, so species assignments of 
museum specimens can be confi dently made by a combina-
tion of morphology coupled with distributional data.

synonyms:
Isothrix Wagner, 1845a:145; type species Isothrix bistriata 

Wagner, by subsequent designation (Goldman, 1916:125.)
Loncheres (Isothrix): Water house, 1848:327; part, as sub-

genus (listing of bistriata and pagurus).
Lasiuromys Dev ille, 1852:557; type species Lasiuromys 

villosus Dev ille, by monotypy.
Echimys (Isothrix): E.- L. Trouessart, 1904:504; part, as 

subgenus (listing of bistriata, pagurus, and villosus); not 
Echimys F. Cuvier.
remarks :  Members of this genus, like Callistomys 

spp., have some characters shared with eumysopines and 
not with other echimyines. These include small and some-
what rounded cheek teeth with only the hypofl exi(id)s open 
(other fl exi(id)s appearing as closed enamel folds), and 
an open squamosotympanic fenestra. Some molecular se-



900 Mammals of South America

4′. Tail with terminal one- third white; distribution limited 
to eastern Andean slope of southern Peru . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . Isothrix barbarabrownae

5 Postauricular dark patch absent; 2n = 22; distributed in 
east- central Amazonian Brazil  . . . . . . . Isothrix pagurus

5′. Postauricular dark patch present; 2n = 28; distributed in 
Guianan region. . . . . . . . . . . . . Isothrix sinnamariensis

Isothrix barbarabrownae B. D. Patterson 
and Velazco, 2005
Barbara Brown’s Brush- tailed Rat

synonym:
Isothrix barbarabrownae B. D. Patterson and Velazco, 

2006: 179; type locality “Km 138.5 on the Carretera 
Paucartambo- Shintuya, near ‘Suecia’ (a roadside restau-
rant), 1900 m, Provincia de Paucartambo, Departamento 
de Cusco, Peru,” in the Cultural Zone of the Manu Bio-
sphere Reserve at 13°6.032′S, 71°34.124′ W.
description:  Size small for genus (condyloincisive 

length of skill of subadult, 40.36 mm). Fur long and lax, 
hairs reach 20 mm on back, 15 mm on fl anks, and 10 mm 
on belly. Head lacks conspicuous supraorbital stripes al-
though blackish dorsal crest or mane is present. Tail uni-
formly haired and tricolored, with terminal 5 cm white, 
middle part black, and base brown. Skull compact, with 
long axis bowed; braincase not swollen, and temporal 
fossa not deep; infraorbital foramen narrow and triangular 
in shape; septum of incisive foramina with well- developed 
maxillary component; palate narrow; foramen magnum es-
pecially broad and with distinct dorsal median notch; audi-
tory bullae small.

The holotype, and only known specimen, is a subadult 
without fully erupted cheek teeth. B. D. Patterson and 
Velasco (2006) provided craniodental mea sure ments in 
comparison with other species in genus.

distribution:  Isothrix barbarabrownae is known 
only from the type locality in southeastern Peru.

selected localit ies  (Map 495): PERU: Cusco, 
near “Suecia” (type locality of Isothrix barbarabrownae B. 
D. Patterson and Velazco).

subspecies :  Isothrix barbarabrownae is monotypic.
natural history:  This is the only species in the ge-

nus distributed in upper tropical forest rather than lowland 
rainforest. The holotype was collected on a steep, rocky 
slope covered by ferns, mosses, and bryophytes in elfi n for-
est; a second individual was seen in similar circumstances 
but was not secured.

remarks :  This species can be distinguished from all 
congeners by its long, lax, and reddish pelage. No other spe-
cies have a dorsal crest or mane of blackish hairs. Cranially, 
I. barbarabrownae resembles I. bistriata but comparisons 
are limited because the holotype and only known specimen 

analysis of Patton et al. (2000). These authors concluded 
that negrensis Thomas was a valid species, diagnosable by 
morphometric, chromosomal, and molecular characters, a 
conclusion followed by Emmons (2005), Woods and Kil-
patrick (2005), B. D. Patterson and Velazco (2006, 2008), 
and Lim et al. (2006). Emmons (2005) listed orinoci 
Thomas as a valid species but without comment, and B. D. 
Patterson and Velazco (2006) provided a thorough ratio-
nale for the species status of this taxon. Herein, we follow 
these recent trends and divide Isothrix bistriata (sensu Pat-
ton and Emmons 1985) into three species: bistriata Wag-
ner, negrensis Thomas, and orinoci Thomas.

Additionally, two newly recognized species have been 
discovered in the past two decades. Vié et al. (1996) de-
scribed I. sinnamariensis from French Guiana, closely 
related to I. pagurus but with a radically different chro-
mosome complement. And, B. D. Patterson and Velazco 
(2006) described I. barbarabrownae from the eastern An-
dean slope in southern Peru.

Finally, pachyura Wagner, 1845 has been commonly re-
ferred to Isothrix as a valid species or subspecies (Palmer 
1904; Tate 1935; Ellerman 1940; Cabrera 1961) or sim-
ply arranged as a ju nior synonym of I. bistriata (Patton 
and Emmons 1985). However, Wagner (1848) himself, 
while renaming I. pachyura as I. crassicaudus, stated that 
it was probably the same as Lund’s Nelomys antricola, to 
which E.- L. Trouessart (1880b:179, as Echimys [Thricho-
mys] antricola) agreed. Thomas (1916e) also correctly 
allocated pachyura Wagner to Cercomys (= Thrichomys, 
see that account), and Moojen (1952b:172) regarded it 
as a valid subspecies of C. cunicularis (a composite taxon 
[see Remarks in the Thrichomys account] but as under-
stood by Moojen would equal Thrichomys apereoides of 
today).

KEY TO THE SPECIES OF ISOTHRIX:
1. Size large (mean head and body length >235 mm; mean 

condyloincisive length of skull >49 mm); black stripes 
on top of head  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1′. Size smaller (mean head and body length <225 mm; 
mean condyloincisive length of skull <44 mm); head 
uniformly colored without black stripes . . . . . . . . . . . 4

2. Black head stripes remain separate behind ears; distribu-
tion in western Amazon  . . . . . . . . . . . Isothrix bistriata

2′. Black head stripes fuse behind ears into a black band on 
the neck  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

3. Distribution in central Amazonian Brazil  . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Isothrix negrensis

3′. Distribution in upper Orinoco drainage of Venezuela. .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Isothrix orinoci

4. Tail color monochromatic; distribution in eastern Ama-
zon and Guianan Shield  . . . . . . . . . . . . . . . . . . . . . . . 5
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Isothrix bistriata boliviensis Petter and Cuenca Aguirre, 
1982:191; type locality “une région de forêt subtropi-
cale humide (350 m d’altitude) au bord de la rivière 
Saint- Louis [= Río San Luis], sud- est du Béni (Bolivie)”; 
subsequently stated to be (p. 199) “Barranca Colorada, 
Beni, Bolivie [= Bolivia].”

Isothrix bistriata bistriata: Patton and Emmons, 1985:12; 
name combination.
description:  One of larger species in genus, mean 

head and body length 249.2 mm (range: 214– 275 mm; 
N = 18), tail length 242.8 mm (range: 215– 271 mm; N = 18), 
hindfoot length 48.3 mm (range: 45– 54 mm; N = 18), ear 
length 18.5 mm (range: 15– 20 mm; N = 18), and mean 
condyloincisive length 50.7 mm (range: 44.5– 55.0 mm; 
N = 69). Dorsal color grizzled yellow- brown to olive mixed 
with black hairs, and well- defi ned black or dark- brown 
supraorbital stripes extending over forehead to nape and 
bordering a median pale creamy patch on crown. Bright-
ness of crown patch and black supraorbital stripes varies, 
due to age, individual, or interpopulation variation. Un-
like two similar species, I. orinoci and I. negrensis, black 
supraorbital stripes do not coalesce behind ears but remain 
separate onto neck. Venter pale yellow to buff. Tail fully 
haired, typically rust or golden colored over basal third to 
half with terminal portion usually black, but tail color var-
ies considerably, with pale yellow to almost white tip in 
some animals but black in others. Tail about same length 
as body (mean tail: body ratio 97%, range: 87.6– 108.9%). 
Baculum long and broad, more so than that of I. orinoci 
(comparison of Peru and Venezuela samples in Patton and 
Emmons 1985). Skull as for the genus.

distribution:  Isothrix bistriata is known from the 
western Amazon Basin of Peru, Bolivia (S. Anderson 1997), 
and Brazil (Patton et al.2000), and probably extends north 
to eastern Ec ua dor and possibly to southeastern Colombia. 
Tirira (1999:141) recorded a visual record from the Reserva 
de Producción Faunística Cuyabeno, Sucumbiós, and sub-
sequently (Tirira 2007:225– 226) he listed two localities 
from which photographic documentation was available and 
mapped a distribution in eastern Sucumbiós and Orellana 
provinces. L. H. Emmons (unpubl. obs.) likewise observed 
an Isothrix sp. in riverside forest on the Ec ua dor border near 
the mouth of the Río Napo, close to one of Tirira’s locali-
ties. We include the observational and photographic rec ords 
in the map (Map 492), with the reservation that we cannot 
confi rm identifi cations of either. However, there is certainly 
no obvious reason why Isothrix bistriata would not be part 
of the fauna of eastern Ec ua dor or even southern Colombia.

selected localit ies  (Map 495): BOLIVIA: Beni, 
Barranca Colorada, Río San Luis (type locality of Isothrix 
bistriata boliviensis Petter and Cuenca Aguirre), Isla Leomil 
(type locality of Isothrix bistriata Wagner; see Remarks); 

is a subadult where PM4 has not yet erupted. Phyloge ne tic 
analysis of mitochondrial and nuclear DNA sequences (B. 
D. Patterson and Velazco 2008) placed I. barbarabrownae 
at the base of a clade comprising the remaining species in 
the genus (e.g., [barbarabrownae [[[pagurus, sinnamarien-
sis]] [[negrensis, orinoci] bistriata]]]).

Isothrix bistriata Wagner, 1845
Yellow- crowned Brush- tailed Rat

synonyms:
Isothrix bistriata Wagner, 1845a:146; type locality “Rio 

Guapore,” fi xed herein to Isla Leomil, Río Guaporé, Beni, 
Bolivia (see Remarks).

Lasiuromys villosus Dev ille, 1852:560, plate 15, plate 16, 
Fig. 5, 5a; type locality “la Mission de Sarayacu (Pérou, 
Pampa del Sacramento, et le village de Saint- Paul, Haut- 
Amazone, partie brésilienne),” Río Ucayali, Loreto, Peru.

Loncheres (Isothrix) bistriatus: Thomas, 1899d:383; name 
combination.

Loncheres (Isothrix) villosus: E.- L. Trouessart, 1897:606; 
name combination.

Echimys (Isothrix) villosus: E.- L. Trouessart, 1904:504; name 
combination.

[Isothrix] villosa: Thomas, 1916e:295; name combination.
Isothrix villosa molliae Thomas, 1924c:534; type locality 

“Tushemo, near Masisea, R. Ucayali. Alt. 1000′,” Loreto, 
Peru.

Isothrix villosa villosa: Thomas, 1928c:291); name com-
bination.

[Isothrix] bistriatus bistriatus: Tate, 1935:414; name com-
bination but incorrect gender concordance.

[Isothrix] villosus villosus: Tate, 1935:416; name combina-
tion but incorrect gender concordance.

Map 495    Selected localities for Isothrix barbarabrownae ( ) and Isothrix 
bistriata (●). Contour line = 2,000 m.
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cata logue sheet for Wagner’s holotype in the Naturhisto-
risches Museum Wien, Vienna (NMW B914), reads “nahe 
Mündung des Rio Itonamas in den Guaporé ‘gegenuber 
Liomil am Guaporé’ (von Pelzeln 1883) Rondonia, Brasil 
oder Bolivia.” The Río Itonamas is in Bolivia, its mouth 
at 12.750°S, 64.633°W on the Río Guaporé. There is 
an Isla Leomil or Leamel in the Río Guaporé, Beni, Bo-
livia (64.1667°S, 12.50°W; Alexandria Digital Library). 
We thus fi x the type locality of I. bistriata Wagner to Isla 
Leomil, Río Guaporé, Beni, Bolivia.

Patton et al. (2000) assigned Wagner’s bistriata to the 
western Amazon clade they defi ned on morphological and 
molecular grounds. Although they did not include speci-
mens from the type locality in their analyses, one sample 
from Pando (“c,” p. 179; actually from Ingavi and not San 
Juan de Nuevo Mundo) is 350 km NW of the type locality. 
This sample clusters with those from Madre de Dios (Peru) 
and the upper Rio Juruá (Brazil) (Patton et al. 2000). If 
subsequent studies indicate that populations from south-
western Amazonia are separable, then this western Ama-
zon clade would be appropriately named I. villosa Dev ille, 
with I. bistriata restricted in distribution to the area south 
of the Rio Juruá to southeastern Peru and Bolivia south 
and east to Cuiabá, Brazil. The karyotype (based on speci-
mens from the Rio Jamarí, Rondônia, and the Rio Juruá, 
Acre and Amazonas, Brazil) consists of 2n = 60, FN = 116, 
with a large acrocentric X chromosome and a very small, 
metacentric Y chromosome (Leal- Mesquita 1991, who il-
lustrated both the nondifferentially stained and C-banded 
complement; Patton et al. 2000). Valim and Linardi (2008) 
described the host association of ectoparasitic lice in the 
genus Gyropus.

Isothrix negrensis Thomas, 1920
Rio Negro Brush- tailed Rat

synonyms:
Isothrix bistriata negrensis Thomas, 1920f:277, type local-

ity “Acajutuba, lower Rio Negro, near its mouth,” a lit-
tle above Manaus on the Rio Negro, Amazonas, Brazil.

[Isothrix] bistriatus negrensis: Tate, 1935:416; name com-
bination but incorrect gender concordance.

Isothrix bistriata negrensis: Patton and Emmons, 1985:12; 
name combination.

Isothrix negrensis: Bonvicino, Menezes, and Oliveira, 2003: 
206; fi rst use of current name combination.
description:  Size large for genus, with mean head 

and body length 254.1 mm (range: 203– 292 mm; N = 3), 
tail length 226.5 mm (range: 182– 271 mm; N = 3), hind-
foot length 49.3 mm (range: 43– 45 mm; N = 3), ear length 
18.7 mm (range: 17– 20 mm; N = 18), and mean condyloin-
cisive length 53.7 mm (range: 50.9– 55.9 mm; N = 3). Simi-
lar in color and color pattern to I. orinoci, and thus differ-

Pando, Ingavi (Patton et al. 2000). BRAZIL: Amazonas, 
Jainu, left bank Rio Juruá (Patton et al. 2000), Sacado 
(Patton et al.2000); Mato Grosso, Cuiabá (Moojen 1952b; 
Bonvicino, Menezes, and Oliveira 2003); Rondônia, Sam-
uel (Bonvicino, Menezes, and Oliveira 2003). EC UA DOR: 
Sucumbíos, Reserva de Producción Faunística Cuyabeno 
(Tirira 1999). PERU: Amazonas, La Poza (Patton et al. 
2000); Loreto, Boca Río Cururay (Patton and Emmons 
1985), Nuevo San Juan (AMNH 272808), Río Tigre, 1 km 
below Río Tigrillo (B. D. Patterson and Velazco 2006), 
Sarayacu (Patton and Emmons 1985); Madre de Dios, 
Reserva Cusco Amazonico (B. D. Patterson and Velazco 
2006); Pasco, Nevati Mission (Patton and Emmons 1985); 
Ucayali, Lagarto (Patton and Emmons 1985), Tushemo 
(type locality of Isothrix villosa molliae Thomas).

subspecies :  As currently construed, Isothrix bistri-
ata is monotypic. Thomas (1928c:291) placed his molliae 
(Thomas 1924c) as a synonym of villosa Dev ille and sug-
gested that the latter might prove to grade into bistriata 
from Brazil, of which villosa would then “form an Upper 
Amazonian subspecies.” Cabrera (1961) listed negrensis 
Thomas, orinoci Thomas, pagurus Wagner, and pachyura 
Wagner as valid subspecies in his concept of I. bistriata, the 
fi rst three of which are herein elevated to species status and 
the latter referred to the genus Thrichomys (see above, and 
account of Thrichomys). Contrary to Thomas’s (1924c) 
suggestion, Cabrera (1961) maintained villosa Dev ille as 
a species separate from I. bistriata, and included molliae 
Thomas as a valid subspecies. However, Patton and Em-
mons (1985)  were unable to distinguish samples from Peru 
and Bolivia (including the holotype of molliae Thomas and 
topotypes of villosa Dev ille) in a multivariate analysis of 
craniodental mensural characters, and listed both names as 
synonyms of I. bistriata bistriata Wagner. This is likewise 
the case with I. b. boliviensis (Petter and Cuenca Aguirre 
1982), also from Beni, Bolivia. The type locality of bo-
liviensis (Río San Luis, Barranca Colorada), although not 
precisely located, is <300 km from the type locality of I. 
bistriata (the maximum length of the Río San Luis)

natural history:  Nearly all specimens of I. bis-
triata have been collected in seasonally inundated or fl ood-
plain forest (várzea) along whitewater rivers. These are ar-
boreal animals that nest in tree holes, and where male and 
female pairs have been observed on several occasions (Pat-
ton et al. 2000). Litter size averages two, based on embryo 
scar counts, and breeding may be continuous throughout 
the year (Patton et al. 2000).

remarks :  Wagner (1845a:145) gave the type locality 
of I. bistriata as “Rio Guapore,” which has been uniformly 
considered to be in Mato Grosso state, Brazil, by subse-
quent authors (Ellerman 1940; Cabrera 1961; Patton and 
Emmons 1985; Woods and Kilpatrick 2005). However, the 
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subspecies :  Isothrix negrensis is monotypic.
natural history:  This species has been taken 

in seasonally inundated, lowland rainforest, along both 
whitewater and blackwater rivers.

remarks :  Isothrix negrensis corresponds to the central 
Amazon clade of “I. bistriata” defi ned on mtDNA sequences 
by Patton et al. (2000:179, Fig. 117). Emmons (2005:278, 
Fig. 11) provided dorsal, ventral, and lateral photographs 
of the skull and lateral view of the mandible of the holotype 
(BM 20.7.1.20). Treated as a synonym of I. bistriata bistri-
ata by Patton and Emmons (1985) but as a valid subspecies 
by Patton et al. (2000). Elevated to species status by Bonvi-
cino, Menezes, and Oliveira (2003), who described a karyo-
type with 2n = 60, FN = 112, and provided additional mo-
lecular sequence to support its separation from I. bistriata.

Isothrix orinoci (Thomas, 1899)
Orinoco Brush- tailed Rat

synonyms:
Loncheres (Isothrix) bistriatus orinoci Thomas, 1899d: 

382; type locality “Maipures, Upper Orinoco,” Vichada, 
Colombia.

Echimys (Isothrix) bistriatus orinoci: E.- L. Trouessart, 1904: 
504; name combination.

Isothrix bistriatus orinoci: Pittier and Tate, 1932:264; name 
combination but incorrect gender concordance.

[Isothrix] bistriatus orinoci: Tate, 1935:416; name combi-
nation but incorrect gender concordance.

Isothrix bistriata orinoci: Patton and Emmons, 1985:12; 
name combination.

Isothrix orinoci: Emmons, 2005:299; fi rst use of current 
name combination.
description:  Similar in size, color, and color pat-

tern to I. bistriata and I. negrensis. Mean head and body 
length 236.0 mm (range: 206– 257 mm; N = 19), tail length 
242.9 mm (range: 168– 278 mm; N = 19), hindfoot length 
48.4 mm (range: 45– 50 mm; N = 19), and mean condy-
loincisive length 49.9 mm (range: 47.0– 52.2 mm; N = 19). 
but with a bright yellow stripe over the head between the 
eyes and ears dulled to grizzled gray, passing on each side 
without sharp contrast into the dark supraorbital lines, 
which coalesce on the neck immediately behind the head to 
form a broad, black band; prominent whitish postauricu-
lar patch contrasting sharply with the blackish nuchal part 
of the coalesced supraorbital lines. The skull has a shorter 
rostrum but proportionately longer nasals than either I. 
bistriata or I. negrensis (Patton et al. 2000). The baculum 
is long and narrow, as in I. bistriata, but slightly smaller in 
all dimensions (Patton and Emmons 1985).

distribution:  Isothrix orinoci is known from the 
Amazon Basinof the upper Río Orinoco in eastern Colom-
bia and Venezuela as well as the Casiquiare of southern 

ing from I. bistriata by having marked, light postauricular 
patches and a shorter median light crown- patch, which 
ends opposite the middle of the ears instead of continu-
ing down the nape so that the nape is completely blackish 
instead of divided down the center (Thomas 1920f); dif-
fers from I. orinoci in more ochraceous color, especially 
on rump, buffy rather than whitish ear patches, median 
crown patch distinct and buffy instead of whitish, and 
strongly ochraceous buffy venter. Tail proportionally lon-
ger than head and body length (mean 106.7%). Cranial 
vault deeper, in lateral view, and diastema shorter in this 
species than in either I. bistriata or I. orinoci; otherwise all 
three species are similar in cranial morphometric charac-
ters (Patton et al. 2000; B. D. Patterson and Velazco 2006).

distribution:  Isothrix negrensis occurs in the cen-
tral Amazon Basin of eastern Colombia and Brazil, from 
the lower Rio Juruá east to the Rio Madeira on the south 
side of the Rio Solimões, and on the north side throughout 
the Rio Negro drainage.

selected localit ies  (Map 496): BRAZIL: Ama-
zonas, Acajutuba (type locality of Isothrix bistriata negren-
sis Thomas), Colocação Três Barracas (Bonvicino, Menezes, 
and Oliveira 2003), Ilha das Onças (Patton et al. 2000), 
Lago Três Unidos (Patton et al. 2000), alto Rio Urucu (Pat-
ton et al. 2000). COLOMBIA: Vaupés, Yay Gojes (FMNH 
88236).

Map 496    Selected localities for Isothrix negrensis (●) and Isothrix orinoci ( ). 
Contour line = 2,000 m.
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no black supraorbital stripes over crown; tail grades uni-
formly from gray brown at base to yellow- brown toward 
tip; venter pale yellowish or buffy. Tail not only lacks black 
hairs characteristic of bistriata- complex species but typi-
cally exhibits opposite color pattern, being paler at the tip; 
it is subequal to the body length (mean ratio of tail: body 
98%, range: 95.7– 113.7%). It is smaller in each cranial di-
mension mea sured than any of the three bistriata- complex 
species (Patton and Emmons 1985). The baculum is similar 
in overall shape but substantially shorter in length in com-
parison to those of I. bistriata and I. orinoci (Patton and 
Emmons 1985).

distribution:  Isothrix pagurus is known from the 
central Amazon Basin of Brazil, from the left (= east) bank 
of the lower Rio Negro east to the Rio Pitinga, north of the 
Rio Solimões, and from the lower Rio Madeira east to the 
lower Rio Tapajós, south of the Rio Solimões, in the states 
of Amazonas and Pará (Patton et al. 2000; B. D. Patterson 
and Velazco 2006).

selected localit ies  (Map 497): BRAZIL: Ama-
zonas, Borba (type locality of Isothrix pagurus Wagner), 
Lago Meduinim (Patton et al. 2000), 80 km N (by road) 
of Manaus (Patton and Emmons 1985); UHE Pitinga, Rio 
Pitinga (Patton et al. 2000); Pará, Boim (Thomas 1912d), 
Casa Nova (B. D. Patterson 1992b).

subspecies :  Isothrix pagurus is monotypic.
natural history:  On the left (= east) bank of the 

lower Rio Negro in central Brazil, this species is found in 
seasonally inundated black water (igapó) forest while I. 

Venezuela; it possibly extends into adjacent northern Brazil 
(Patton and Emmons 1985; B. D. Patterson and Velazco 
2006).

selected localit ies  (Map 496): COLOMBIA: 
Maipures, upper Orinoco (type locality of Loncheres bis-
triatus orinoci Thomas). VENEZUELA: Amazonas, Boca 
Mavaca (Patton and Emmons 1985), Amazonas, Capibara 
(Handley 1976), Cerro Duida (Patton and Emmons 1985).

subspecies :  Isothrix orinoci is monotypic.
natural history:  In Venezuela, Isothrix orinoci 

was found mostly in trees but rarely on the ground, al-
ways near streams, and always in lowland evergreen forest 
(Handley 1976).

remarks :  In his original description, Thomas 
(1899d:383) remarked that he would have considered ori-
noci a species distinct from bistriata (from the Rio Madura 
[= Madeira]) “were it not that Natterer’s second specimen, 
from the Rio Negro, is, as I am kindly informed by Dr. 
Lorenz, more or less intermediate in character, as in local-
ity, between the two.” These specimens of “bistriata” from 
the Rio Madeira and Natterer’s specimen from the Rio Ne-
gro, however, are actually I. negrensis as defi ned herein. It 
was treated as a valid subspecies of I. bistriata by Patton 
and Emmons (1985) and Patton et al. (2000), but elevated 
to species status by Emmons (2005) and B. D. Patterson 
and Velazco (2006). O. J. Linares (1998) suggested that 
the holotype, and thus the type locality, probably came 
from the right bank of the Río Orinoco at the Raudal de 
Maipures in Venezuela rather than on the left bank in Co-
lombia, because the Colombian side is dominated by open 
savanna while that in Venezuela is evergreen forest, a more 
likely habitat for this arboreal rodent.

Isothrix pagurus Wagner, 1845
Plain Brush- tailed Rat

synonyms:
Isothrix pagurus Wagner, 1845a:146, type locality “Borba,” 

Rio Madeira, Amazonas, Brazil.
[Loncheres] pagurus: Thomas, 1888a:326; name combina-

tion.
Loncheres (Isothrix) pagurus: E.- L. Trouessart, 1897:606; 

name combination.
Echimys (Isothrix) pagurus: E.- L. Trouessart, 1904:504; 

name combination.
description:  One of three smaller species in genus, 

with mean head and body length 221.8 mm (range: 170– 
234 mm; N = 5), tail length 216.8 mm (range: 170– 233 mm; 
N = 5), hindfoot length 41.5 mm (range: 39– 45 mm; N = 6), 
and condyloincisive length 43.5 mm (range: 41.5– 45.9 mm; 
N = 6). Dorsal color from grizzled yellow or gray brown 
from forehead to midback, with fl anks and rump distinctly 
russet; snout reddish, with that color circumscribing eyes; 

Map 497    Selected localities for Isothrix pagurus ( ) and Isothrix sinnamarien-
sis (●).
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2006). SURINAM: Sipaliwini, camp 1, Kutari River (Lim 
and Joemratie 2011).

subspecies :  Isothrix sinnamariensis is monotypic.
natural history:  The two known specimens from 

French Guiana  were both collected by hand during the day-
time in trees, during fl ooding subsequent to dam construc-
tion, of undisturbed lowland rainforest within 100 m of the 
bank of the Sinnamary River (Vié et al. 1996). The single 
specimen from Guyana was caught in a live- trap placed on 
a vine about 15 cm above the ground in nonfl ooded, tall, 
evergreen, hill- land forest (Lim et al. 2006).

remarks :  Vié et al. (1996) described and fi gured the 
chromosome complement (2n = 28, FN = 42), including G- 
and C-banding patterns, and document phyloge ne tic rela-
tionships to other species in the genus based on mtDNA 
sequences.

Genus Makalata Husson, 1978
Louise H. Emmons and James L. Patton

These are arboreal rats with short legs, long backs, and 
coarse pelage. The tail is about as long as the head and 
body, naked or sparsely clothed with stiff hair. Females typ-
ically have two pairs of functional lateral mammae, with a 
third, apparently obsolete, pair occasionally present. The 
phallus of M. didelphoides is slender, heavily ridged on 
the sides, with a long pointed dorsal bacular papilla po-
sitioned posterior to an extruded, large, and pointed ure-
thral lappet (Emmons 2005:276, Fig. 10). The ventral lip 
of crater forms a deep V-shaped notch proximally abut-
ting a straight, horizontal fold. The maxillary toothrows 
are parallel or slightly divergent at either end; the cheek 
teeth are square to rectangular, longer than wide, with 
crowns of medium height, and usually two lingually open-
ing fl exi (hypofl exus, metafl exus) and two labially open-
ing fl exi (parafl exus and mesofl exus) such that M1 and M2 
have two, U-shaped lophs opening in opposite directions. 
Several species, however, have one lingual and three labial 
fl exi in some or all molars. The para-, meso-, and metafl exi 
extend two- thirds or more across PM4 as well as M1– M3, 
but hypofl exi are short, crossing about one quarter of the 
width of the tooth. Hypofl exids of the lower molars are 
positioned at an oblique angle such that the ectolophids at 
anterior tip of fl exids are narrower than the lophid poste-
rior to tip. The lower premolar is pentalophodont, with the 
anteroconid pointed; when unworn usually the fl exid is not 
enclosed by lophids (no central fossette), but opens posteri-
orly such that anterior loph is an inverted V. The metafl ex-
ids of m1– m2 bend posteriorly at the internal tip, and me-
sofl exids are bent forward; the hypofl exid is often curved 
forward. The lower incisors are not strongly curved. The 

bistriata occurs in várzea, or the fl oodplain forest of white-
water rivers and streams. B. D. Patterson (1992b) noted 
that specimens have been taken in mature rainforest from 
tree holes in both living and dead trees.

remarks :  Cabrera (1961) listed I. pagurus as a sub-
species of I. bistriata, but Patton and Emmons (1985) and 
Patton et al. (2000) established its structural, karyotypic, 
and molecular distinctness. Patton and Emmons (1995) il-
lustrated the karyotype (2n = 22, FN = 38), including both 
nondifferentially stained and C-band patterns.

Isothrix sinnamariensis Vié, Volobouev, 
Patton, and Granjon, 1996
Sinnamary Brush- tailed Rat

synonym:
Isothrix sinnamariensis Vié, Volobouev, Patton, and Gran-

jon, 1996:395; type locality “Sinnamary River right bank, 
21 km upstream from the Petit Saut Dam, French Guiana 
(4°56.80′N– 53°01.90′ W—altitude below 20 m).”

Isothrix sinamariensis Lim and Joemratie, 2011:144; in-
correct subsequent spelling of sinnamariensis Vié, Volo-
bouev, Patton, and Granjon.
description:  Small, with head and body length 

212– 215 mm, tail length 262 mm, hindfoot length 39– 
42 mm, and ear length 14– 16 mm. Coloration generally 
dark brown, becoming reddish brown on hindparts and, 
less markedly, on nose; small but very distinct black spot 
apparent behind each eye, insertion point of a group of 
long genal vibrissae. Tail with short muff of dense fur 
at base, otherwise covered with curled hairs along en-
tire length, terminating in tuft of long hairs (ca. 35 mm) 
coiled downward. Dorsal hairs bicolored, with gray base 
and reddish brown tip; ventral hairs shorter and also bi-
colored, with gray base and pale orange to reddish- brown 
tip. Zone of white hairs present in anogenital region. 
Hindfeet broad, with strong claws, and covered dorsally 
with short, pale hairs. Ears short and rounded, with small 
tufts of hairs on both inner and outer surfaces. Females 
have four pairs of lateral and one pair of inguinal mam-
mae. Most similar to I. pagurus but tail longer (124% 
of head and body length) and less densely haired, and 
maxillary toothrow shorter (mean length 9.81 mm versus 
10.22 mm).

distribution:  Isothrix sinnamariensis is restricted 
to the Guiana Shield, where it is known only from four 
localities, two in French Guiana and one each in Surinam 
and Guyana.

selected localit ies  (Map 497): FRENCH 
GUIANA: Sinnamary River (type locality of Isothrix sin-
namariensis Vié, Volobouev, Patton, and Granjon), Les 
Nouragues (B. D. Patterson and Velazco 2006). GUYANA: 
Upper Takutu– Upper Essequibo, Chodikar River (Lim et al. 
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out comment or documentation. Pending an adequate re-
view of available museum materials, we recognize only three 
species. One of these (obscura Wagner) is a nomen dubium 
(see Emmons 1993), a second (macrura Wagner) is reason-
ably well defi ned morphologically and geo graph i cally, and a 
third (didelphoides Desmarest) is highly variable and most 
likely composite. As detailed below, the genus also contains 
several formally named taxa that have been varyingly ap-
plied at the species or subspecies levels. Several of these, as 
well as some other unnamed but distinctive forms, are likely 
to be recognized at the species level once new collections 
fi ll geographic gaps and both more expansive morphological 
and molecular analyses are accomplished.

KEY TO THE SPECIES OF MAKALATA (EXCLUDING 
M. OBSCURA WAGNER, WHICH CANNOT BE 
IDENTIFIED NOR BOUNDED WITH ANY CERTAINTY 
AT PRESENT):
1. Distribution in Guianan region, eastern Amazonia from 

Pará southeast to Ceará, and southwestern Amazonia; 
throat, inner thigh, and sometimes venter pale cream or 
buff; size smaller, mass generally <220 g . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Makalata didelphoides

1′ Distribution west- central Amazonia; venter gray- brown 
not sharply differentiated from sides; size larger, mass 
often >300 g  . . . . . . . . . . . . . . . . . . .Makalata macrura

Makalata didelphoides (Desmarest, 1817)
Red- nosed Armored Tree Rat

synonyms:
Echimys didelphoides Desmarest, 1817b:58; type locality 

“Amérique méridionale”without further restriction (see 
Remarks).

L[oncheres]. didelphoides: J. B. Fischer, 1829:307; name 
combination.

Mus hispidus Lichtenstein, 1830:plate 35, and unnum-
bered text; not hispidus Desmarest.

Nelomys armata I. Geoffroy St.- Hilaire, 1838a:887; type 
locality “Cayenne” (= French Guiana); a renaming of Mus 
hispidus Lichtenstein.

Nelomys armata: I. Geoffroy St.- Hilaire, 1840:plate 24; il-
lustration of specimen upon which the manuscript name 
didelphoides of É. Geoffroy St.- Hilaire was formally de-
scribed by Desmarest (1817b).

Loncheres armata: Wagner, 1840:335; name combination.
Loncheres guianae Thomas, 1888a:326; type locality “Brit-

ish Guiana,” Guyana, possibly Demerara region.
Echimys castaneus J. A. Allen and Chapman, 1893:222; type 

locality “Princestown [= Princes Town], Trinidad,” Trini-
dad and Tobago.

Loncheres (Loncheres) armatus: E.- L. Trouessart, 1897: 
605; name combination.

auditory tympanic bullae are moderately infl ated; the audi-
tory meatus is medium sized to small; the auditory tube 
is short, outwardly or slightly forwardly directed; and the 
meatus is close to the squamosal suture. The squamoso-
tympanic fenestra is slit- like but short, with its ventral lip 
raised in a ridge with a depression below. The maxillary 
septum of the incisive foramina is broadly fused to the pre-
maxillary portion. The mandibular foramen is positioned 
in a fossa with its base on the condyloid ridge. The con-
dyloid pro cess of the mandible is short and dorsoventrally 
wide; the masseteric crest is strongly developed.

synonyms:
Echimys: Desmarest, 1817b:54; part (description of didel-

phoides); not Echimys F. Cuvier.
Nelomys: I. Geoffroy St.- Hilaire 1838:887; part (listing of 

didelphoides and armatus); not Nelomys Jourdan.
Loncheres: Wagner, 1840:196; part (description of obscura); 

not Loncheres Illiger.
Makalata Husson, 1978:445; type species Nelomys arma-

tus I. Geoffroy St.- Hilaire, a ju nior synonym of Echimys 
didelphoides Desmarest (Emmons 1993), by original des-
ignation; name specifi cally noted to be treated as gender 
feminine.
remarks :  Emmons (2005) divided the genus into 

two groups, the “didelphoides group” in which she placed 
seven taxa (didelphoides Desmarest, guianae Thomas, ma-
crura Wagner, castaneus Allen and Chapman, longirostris 
Anthony, handleyi Goodwin, and obscura Wagner) and 
the “grandis group” with grandis Wagner and rhipidurus 
Thomas. That same year Iack- Ximenes et al. (2005a) erected 
the genus  Toromys with Wagner’s Loncheres grandis as its 
type species. Herein we restrict the genus Makalata to en-
compass only those taxa in Emmons’s “didelphoides group.”

The number of species present in the concept of Maka-
lata that we invoke  here remains uncertain. The description 
and map given in Emmons and Feer (1997) encompass the 
ranges of both M. macrura and M. didelphoides, as herein 
recognized. However, these authors (p. 238) commented 
that large- bodied animals from the central Amazon with 
heavily black- streaked backs and entire gray- brown under 
parts might represent a species (M. macrura) distinct from 
M. didelphoides (see also Emmons 1993; and the follow-
ing accounts). B. D. Patterson (1992b) had previously noted 
that specimens from western Amazonian Brazil contrasted 
with those to the east in both coloration and stiffness of the 
spines. Patton et al. (2000) documented strongly differen-
tiated mtDNA clades that also segregated by these same 
morphological and distributional attributes, and recognized 
M. didelphoides and M. macrura as separate species. These 
authors, however, noted that each species included substan-
tial geographic structure. Finally, Emmons (2005) listed all 
seven taxa in her “didelphoides group” as species but with-
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description:  This is a medium- sized arboreal 
rat, with mean head and body length 217.1 mm (range: 
180– 245 mm; N = 21), tail length 207.1 mm (range: 180– 
234 mm; N = 18), hind foot length 39.1 mm (range: 35– 
43 mm; N = 22), ear length 15.8 mm (range: 14– 17 mm), 
and mass 340– 405 g. Dorsal color drab reddish brown to 
yellowish brown heavily streaked with black, becoming 
more rusty on the rump and tail base; midback and rump 
fi nely speckled by paler, reddish brown tips on blackish 
bristles. Dorsal fur mixture of thin bristles and fl at, fl ex-
ible, and sharp spines, sometimes with thin rusty hairs be-
tween them. Muzzle colored faint to bright rust- red, from 
top of nose to between eyes. Vibrissae coarse and long, 
reaching to shoulder, and brown in color. Ears small and 
thinly haired. Eyes dark brown and eyeshine is faint dull 
red. Tail usually shorter than head and body, thickly haired 
at base for 3– 4 cm, with remainder nearly naked, scaly, and 
thinly haired with inconspicuous brown hairs that do not 
extend beyond tip as tiny tuft. Throat and inner thighs or 
entire venter pale cream or buff, sometimes with white ar-
eas; central part of abdomen may be gray- based or brown-
ish; one specimen from Bolivia with entirely dark under 
parts. Rear of thighs and haired tail base below faint to 
bright rust. Hindfeet short and broad; dorsal color pale 
reddish or yellowish.

distribution:  Makalata didelphoides occurs 
throughout the Guianan region, including the islands of 
Trinidad and Tobago, from northern Venezuela, Guyana, 
Surinam, French Guiana, to eastern Amazonia generally 
east of the Rio Negro and Rio Madeira, to Maranhão and 
Ceará, and southwest to northeastern Bolivia.

selected localit ies  (Map 498): BOLIVIA: Beni, 
opposite Costa Marques (AMNH 210355); Santa Cruz, El 
Refugio (USNM 584590), Flor de Oro (Patton et al. 2000). 
BRAZIL: Amazonas, Itacoatiara (B. D. Patterson 1992b); 
Ceará, São Benedito (MNRJ 21490), Trairuçu Aguiraz 
(MNRJ 21493); Maranhão, Miritiba (Thomas 1916e); 
Pará, Belem (AMNH 203047), Ilha de Marajo (FMNH 
19502), Iroçanga (B. D. Patterson 1992b); Tocantíns, 
Rio Santa Teresa (MVZ 197569). FRENCH GUIANA: 
Cayenne (type locality of Nelomys armata I. Geoffroy 
St.- Hilaire). GUYANA: Mazaruni- Potaro, Kartabo (type 
locality of Echimys longirostris Anthony). SURINAM: 
Saramacca, La Poule (FMNH 95696). TRINIDAD AND 
TOBAGO: Tobago, Speyside (type locality of Echimys ar-
matus handleyi Goodwin); Trinidad, Princes Town (type 
locality of Echimys castaneus J. A. Allen and Chapman). 
VENEZUELA: Apuré, Nulita (Handley 1976); Bolivar, Río 
Supamo (Handley 1976); Monagas, Hato Mata de Bejuco 
(Handley 1976); Sucre, Cumanacoa (AMNH 69898).

subspecies :  Some recent authors have recognized 
varying numbers of subspecies, but there is no consistency 

Echimys macrourus Jentink, 1879b:97; type locality “Die-
perinck, Surinam”; not macrura Wagner; the difference 
in spelling is acceptable (ICZN 1999:Art. 58), as noted 
by Tate (1939:181).

Loncheres (Loncheres) guianae: E.- L. Trouessart, 1897: 
605; name combination.

Loncheres (Loncheres) castaneus: E.- L. Trouessart, 1897: 
605; name combination.

N[elomys]. armatus: J. A. Allen, 1899c:261; name combi-
nation.

Echimys (Echimys) armatus: E.- L. Trouessart, 1904:503; 
name combination.

Echimys (Echimys) guianae: E.- L. Trouessart, 1904:503; 
name combination.

Echimys (Echimys) castaneus: E.- L. Trouessart, 1904:503; 
name combination.

Loncheres armatus: Thomas, 1912d:88; name combi-
nation.

Phyllomys armatus: Goldman, 1916:126; name 
 combination, but in which the author placed Mus 
hispidus Lichtenstein, Nelomys armatus I. Geoffroy 
St.- Hilaire (as a new name for Lichtenstein’s M. his-
pidus), Phyllomys brasiliensis Lund, and Loncheres 
armatus Winge as synonyms. Note that only the fi rst 
two names apply to Makalata didelphoides as we de-
fi ne this taxon  here.

Echimys longirostris Anthony, 1921a:5; type locality 
“Kartabo, British Guiana [= Guyana].”

E[chimys]. longirostris: Thomas, 1928c:292; name combi-
nation.

Echimys guianae: Pittier and Tate, 1932:264; name 
 combination.

Mesomys didelphoides: Tate, 1935:413; incorrect assign-
ment of didelphoides Desmarest, 1817 to Mesomys 
Wagner (Emmons, 1993).

Echimys armatus: Tate, 1935:432; name combination.
[Echimys] guianae: Tate, 1935:432; name combination.
[Echimys] longirostris: Tate, 1935:432; name combination.
Echimys armatus armatus: Tate, 1939:181; name combi-

nation.
Echimys armatus macroura: Tate, 1939:181; considered 

macroura Jentink different from (and thus not a hom-
onym of) macrura Wagner.

Echimys armatus castaneus: Hershkovitz, 1948a:127; name 
combination.

Echimys armatus handleyi Goodwin, 1962:1; type local-
ity “Speyside, St. John Parish, eastern Tobago, the West 
Indies, at an altitude of 300 feet,” Trinidad and Tobago.

Makalata armata armata: Husson, 1978:445; name com-
bination.

Makalata didelphoides: Emmons, 1993; fi rst use of current 
name combination.
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Colombia, Guiana, and Trinidad. Thomas (1916e:295) 
had earlier stated that his guianae “is unquestionably E. 
armatus, Geoff.,” and later (Thomas, 1928c:292) doubted 
also that longirostris was distinct from armatus. Anthony 
(1921c) placed castaneus J. A. Allen and Chapman in 
synonymy with armatus I. Geoffroy St.- Hilaire. Cabrera 
(1961:539) listed both guianae Thomas and longirostris 
Anthony in the synonymy of the nominotypical subspecies 
E. armatus armatus. As above, whether or not any, or all, 
of these named populations warrant formal recognition as 
either species or subspecies must await adequate analyses 
of existing museum specimens. Patton et al. (2000) docu-
mented extensive mitochondrial sequence divergence be-
tween samples they assigned to this species from western 
Bolivia and eastern Amazonia, variation that likely signals 
separate species status. However, as molecular data are not 
as yet available from within the geographic boundaries of 
any of the available named taxa, it is premature both to 
further divide didelphoides much less to assign possible 
names to any subdivision.

This species is not known from Colombia, based on 
documented specimens, despite literature references to 
the contrary. Cuervo Díaz et al. (1986:500) verbalized the 
range of Makalata armata as a broad region across north-
ern Colombia encompassing the western slope of the Cor-
dillera Oriental, Pacifi c coast, lower Cauca region, Mag-
dalena valley, and llanos piedmont. However, in the more 
recent synopsis of Colombian mammals, Alberico et al. 
(2000:67) limited the range of this species in Colombia to 
the Orinocan biogeographic region or upper llanos, citing 
the map in Emmons and Feer (1997) and the American 
Museum of Natural History as the “collection for refer-
ence.” The American Museum contains no specimens of 

among these treatments. For example, Ellerman listed gui-
anae Thomas and castaneus Allen and Chapman as simple 
synonyms of the nominotypical subspecies that he con-
trasted with armatus occasius (now a species of Pattono-
mys). Goodwin (1962), in his description of handleyi from 
Tobago and citing a personal communication from C. O. 
Handley Jr. also stated that castaneus was indistinguish-
able from the nominotypical subspecies. However, Cabrera 
(1961) listed castaneus as a valid subspecies distinct from 
the nominotypical form, in which he placed hispidus Li-
chtenstein, guianae Thomas, and longirostris Anthony as 
synonyms. Given that there is clearly no consensus among 
authors and that there has never been even a cursory, much 
less reasonable, review of geographic variation, we hesitate 
to list subspecies except in the synonymy of this species.

natural history:  These are nocturnal, arboreal, 
and solitary rats that feed primarily on fruit, unripe seeds, 
and some leaves. Allen and Chapman (1893) noted that the 
collectors found this species (which they listed as Loncheres 
guianae) residing in mangroves at the mouth of the Río 
Caroní in Venezuela where it fed on the fruits of those 
trees. Individuals  were commonly seen in the middle to 
late afternoon, suggesting a crepuscular activity period, 
but we have seen them active only at night. This species is 
generally restricted to riverine forests (see, for example, R. 
G. Rocha, Ferreira, Costa et al. 2011; R. G. Rocha, Ferreira, 
Leite et al. 2011), but has been trapped in gardens surround-
ing Amerindian  houses (Catzefl is 2012).

remarks :  The assignment of Desmarest’s didelphoi-
des to those populations of Makalata with a pale venter and 
distributed in the Guianas and eastern Amazonia, in place 
of the more commonly applied name armatus I. Geoffroy 
St.- Hilaire, is now well- established (Emmons 1993). How-
ever, given that this species is likely polytypic, based on the 
limited geographic sampling of molecularly quite distinct 
clades (Patton et al. 2000), further refi nement of the very 
imprecise type locality of Desmarest’s didelphoides would 
be welcome. Without further research, we hesitate to make 
such a refi nement but note that the history of Desmarest’s 
holotype mirrors that of the holotype of Mesomys hispi-
dus, another taxon named by Desmarest (1817b) in his pa-
per describing É. Geoffroy St.- Hilaire’s manuscript names. 
For this latter taxon, Orlando et al. (2003) reviewed the 
available historical documents in the Museum National 
d’Histoire Naturelle in Paris and restricted the type locality 
of M. hispidus to the state of Amapá in eastern Amazonian 
Brazil. It is thus likely that this same region also represents 
that from which the holotype of M. didelphoides originally 
came.

Tate (1935:432) listed guianae Thomas and longirostris 
Anthony as valid species along with armatus I. Geoffroy 
St.- Hilaire in his “naked- tailed group” from Venezuela, 

Map 498    Selected localities for Makalata didelphoides ( ) and Makalata 
macrura (●). Contour line = 2,000 m.
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subspecies :  Makalata macrura is monotypic (but see 
Remarks).

natural history:  This species is typically found 
in lowland rainforest, in the seasonally inundated fl ood-
plain of whitewater (várzea) or blackwater (igapó) rivers 
(e.g., Hice and Velazco 2012). Nearly all specimens have 
been obtained in traps placed in trees or  were shot from 
perches in the canopy. On the Rio Juruá in western Brazil, 
a pregnant female was taken in the dry season in Septem-
ber (Patton et al. 2000). In northeastern Peru, a lactating 
female was obtained in May, and a pregnant female, which 
gave birth to two young, was collected in June (Hice and 
Velazco 2012).

remarks :  Some geographic variation in mtDNA cy-
tochrome-b sequences is apparent with the limited sam-
ples available to date (Patton et al. 2000), indicating a 
deep phylogeographic history for this species and perhaps 
future recognition of further formal taxa. B. D. Patterson 
(1992b) allocated one specimen each from Itacoatiara, on 
the north bank of the Rio Amazonas below its confl uence 
with the Rio Madeira, to his two morphological groups, 
which generally map to M. didelphoides and M. macrura 
as we construe these two species herein. If correct, this 
would represent the only known locality of overlap be-
tween them, and would further support their recognition 
as distinct species.

Makalata obscura (Wagner, 1840)
Dark Armored Tree Rat

synonyms:
Loncheres obscura Wagner, 1840:196; type locality “Brasil-

ien.”
[Echimys] obscura: Tate, 1935: 432; name combination.
M[akalata]. obscura: Emmons, 2005:299; fi rst use of cur-

rent name combination.
description:  Water house (1848:323), based on the 

two specimens J. B. von Spix brought from Brazil, stated 
that this species has a robust body with the short feet and 
thick tail that characterizes other species of his Loncheres. 
The pelage color is brown, fl ecked with yellow, and the ven-
ter is yellowish. The tail is equal to head and body length, 
covered with very short, scattered hairs. The upper parts of 
the body, including the shoulders and thighs, are clothed in 
spines mixed with scattered coarse hairs, while elsewhere 
only coarse hairs are found. Hence, in all respects this spe-
cies shares the major characteristics of other members of 
the genus and, with respect to the yellowish venter, is most 
similar to (and perhaps the same as) M. didelphoides.

distribution:  Known only from the imprecise 
type locality, which cannot be placed geo graph i cally. J. A. 
Oliveira and Bonvicino (2006) provisionally gave the range 
as Pará and Maranhão states, in eastern Amazonian Brazil, 

this species from Colombia. The confusion with regard to 
the presence of this species in Colombia likely stems from 
a specimen of “Echimys armatus” cited by Hershkovitz 
(1948a:127). The specimen in question, however, is appar-
ently USNM 282119, a Mesomys collected from the same 
locality in northern Colombia cited by Hershkovitz. The 
original label identifi ed this specimen as “Echimys armatus 
near occasius.”

J. F. S. Lima et al. (1998) reported a karyotype with 
2n = 66 and FN = 106 for specimens from the Balbina 
 hydroelectric dam on the Rio Uatumã, Amazonas, Brazil.

Makalata macrura (Wagner, 1842)
Long- tailed Armored Tree Rat

synonyms:
Loncheres macrura Wagner, 1842c:360; type locality 

“Bor ba,” mouth of Rio Madeira, Amazonas, Brazil.
[Echimys] macrura: Tate, 1935:432; name combination.
Echimys macrurus: Cabrera, 1961:542; name combination.
E[chimys]. macrurus: Emmons, 1993:3; name combination.
Makalata macrura: Patton, da Silva, and Malcolm, 2000: 

188; fi rst use of current name combination.
description:  Similar to M. didelphoides in general 

 external and cranial features, but larger in size, with mean 
head and body length 236.2 mm (range: 207– 280 mm; 
N = 38), tail length 203.2 mm (range: 170– 242 mm), hind-
foot length 41.8 mm (range: 38– 46 mm), ear length 16.3 mm 
(range: 15– 17 mm), and with dull gray- brown rather than 
pale cream or buff venter (B. D. Patterson 1992b; Patton et al. 
2000). Both species with reddish muzzle and dorsal fur com-
posed of a mixture of bristles, fl exible spines, and fi ne hairs.

distribution:  Makalata macrura occurs through-
out the western Amazon Basin, including southern Colom-
bia and Venezuela, eastern Ec ua dor, and north- central Peru 
east through western Brazil to the left bank of the lower 
Rio Negro and at least to the lower Rio Madeira. The geo-
graphic boundaries are poorly understood in the southern 
and eastern parts of its range, where it might contact or 
even overlap with M. didelphoides.

selected localit ies  (Map 498): BRAZIL: Ama-
zonas, Arquipélago da Anavilhanas (Patton et al. 2000), 
Borba (type locality of Loncheres macrura Wagner), Coloca-
ção Vira- Volta (Patton et al. 2000), Itacoatiara (B. D. Patter-
son 1992b), Nova Empresa (Patton et al. 2000), Redenção 
(B. D. Patterson 1992b), Tambor (Patton et al. 2000). CO-
LOMBIA: Caquetá, Tres Troncos (FMNH 71123). EC UA-
DOR: Sucumbios, Santa Cecilia (KU 114007). VENEZU-
ELA: Amazonas, Boca Mavaca (Handley 1976), San Juan 
(Handley 1976), Tamatama (Handley 1976). PERU: Ama-
zonas, Huampami, Río Cenepa (Patton et al.2000); Loreto, 
Nazareth (= Amelia) (FMNH 19854); Ucayali, Yarinacocha 
(LSUMZ 14409).
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lexus and metafl exus of PM4– M2 slant in markedly op-
posite directions, with the metafl exi slanting posteriorly 
from the labial to medial edges of the tooth. The lower 
premolar is tetralophodont, with two labial and two lin-
gual fl exids. This tooth is usually divided by one central 
fl exid into two V-shaped lophs, but it may have a central 
mure. The fl exids of m1– m2 form nearly straight- sided Vs. 
The lower incisors are not strongly curved. The cranium is 
short and broad, with an expanded, winglike supraorbital 
shelf that curves upward from the frontals. The supraor-
bital region is broad, especially well developed in P. car-
rikeri but much narrower in P. semivillosus. The auditory 
bullae are moderately to considerably infl ated; the audi-
tory meatus is high, positioned near the squamosal, and 
directed outward; the auditory tubes short, their role taken 
by the formation of two overlapping bony rings, especially 
well developed in old individuals. The lateral pro cess of 
the supraoccipital is short, usually positioned only to the 
middle of the auditory meatus and does not extend ven-
trally beyond the lower edge of the meatus. The angular 
pro cess of the mandible is slender; the condyloid pro cess 
is narrow; the mandibular foramen is usually placed in a 
fossa on the condyloid ridge; and the masseteric crest is 
strongly developed anteriorly. The teeth of members of this 
genus are so distinctive that any single tooth is diagnostic 
except m1– m3, and often these are as well.

Cabrera (1961) and subsequent authors synonymized 
most of the named forms we refer  here to Pattonomys un-
der the species Echimys semivillosus I. Geoffroy St.- Hilaire. 
Cabrera (1961) considered carrikeri J. A. Allen (with fl avi-
dus Hollister a synonym) and punctatus Thomas as valid 
subspecies of this species, as did O. J. Linares (1998), but 
who listed fl avidus as valid subspecies. However, all but 
P. fl avidus are cranially distinctive and readily diagnosable. 
Emmons (2005) considered them all to be valid species, 
but each merits further study. The species P. fl avidus is 
cranially similar to coastal populations of P. carrikeri and 
may be synonymous, but as it also has distinctive features, 
such as an extremely deep mandible, we provisionally 
recognize it pending additional specimens and molecular 
ge ne tic analysis (fi de Emmons 2005). Echimys occasius 
Thomas was formerly placed in Makalata (Emmons and 
Feer 1997), which it resembles in pelage color, smaller size, 
and Amazonian geographic distribution. It does not pos-
sess, however, several of the more diagnostic characters 
Makalata, and groups in parsimony analysis with Pattono-
mys (Emmons 2005). We follow this placement, pending 
additional analyses, perhaps including molecular studies, 
which hopefully will better clarify its relationships. All fi ve 
species replace one another geo graph i cally, with four seri-
ally positioned across northern Colombia and Venezuela 
and one in the western Amazon. To date, no species in 

following the suggestion of Moojen (1952b). Bonvicino, 
Oliveira, and D’Andrea (2008) mapped this same range.

subspecies :  Makalata obscura is monotypic.
natural history:  Nothing is known about this 

species.
remarks :  The holotype of Loncheres obscura Wag-

ner, 1840, collected by Spix in Brazil, has apparently been 
lost (Dr. Richard Kraft, pers. comm. to L. H. Emmons; see 
Emmons 2005). This taxon appears from the original de-
scription and fi gures to be a Makalata (Wagner 1840), but 
the name currently cannot be assigned to a specifi c popula-
tion. Because of its yellowish ventral color (“gastraeo fl avi-
cante”), Emmons (2005:299) provisionally placed obscura 
Wagner within her didelphoides- group of Makalata and 
listed it as a species of questionable application (a nomen 
dubium) in her Table 3. We follow her decisions herein.

Genus Pattonomys Emmons, 2005
Louise H. Emmons and James L. Patton

Species in this genus are medium to large in body size and 
arboreally adapted rats. Their pelage color is generally gray 
on the head and sides, often with a yellowish cast; the back 
is tinged brown; and the tail is uniform reddish brown, 
lightly clothed throughout its length with fi ne hairs. The 
dorsal pelage includes strong spines, many of which on 
the rump are tipped whitish, imparting an overall speckled 
appearance. There are two pairs of lateral mammae. The 
phallus is long and slender, with a long and pointed bacu-
lar papilla, a small urethral lappet, and with the border 
of the ventral crater wall a straight line, without a V- or 
U-shaped ventral fold (phallus of P. carrikeri fi gured by 
Emmons [2005:276, Fig. 10]). The maxillary cheek teeth 
are square to rectangular and longer than wide. The pos-
terior lophs are rounded. All cheek teeth have an uneven 
occlusal appearance due to unequal loph sizes. Two labial 
and two lingual fl exi are always present on PM4– M3. The 
parafl exi and mesofl exi are short and usually reach only to 
midtooth; the hypofl exi are long and likewise reach mid-
way across tooth, opening at a wide angle. PM4 and M1 
always have a mure in the center of the tooth; a mure may 
or may not be present in M2– M3. The chief diagnostic fea-
tures of the upper teeth include widely open fl exi, some 
nearly as wide as the lophs themselves, and an anteropos-
teriorly expanded protocone and posteroloph (probably 
metaloph and posteroloph combined). These expanded 
lophs become accentuated with wear. The four lophs of 
PM4– M2 are markedly unequal in length and width. The 
anteroloph is broad and squared lingually, tapering labi-
ally; and the posteroloph is pointed labially and strongly 
curved along the posterior margin of the tooth. The paraf-
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[Echimys] carrikeri: Tate, 1935:432; name combination.
E[chimys]. semivillosus carrikeri: Tate, 1939:180; name com-

bination.
Pattonomys carrikeri: Emmons, 2005:282; fi rst use of 

current name combination.
description:  One of three relatively smaller Pat-

tonomys, with mean head and body length 222.8 mm 
(range: 200– 250 mm; N = 12), tail length 218.2 mm (138– 
242 mm), hindfoot length 36.3 mm (range: 35– 40 mm), 
and ear length 11.9 mm (range: 11– 18 mm). Similar in 
color to P. punctatus, with head and fl anks overall gray-
ish; mid- dorsal region grayish mixed with black and 
rufous; long stiff hairs and bristles black tipped; broad 
spines black with conspicuous white tips, most abundant 
on lower back; underfur fi ner, rufous in color on surface 
between bristles and spines. Venter white, with fairly dis-
tinct pectoral band of dusky- based hairs; center of abdo-
men usually same color as pectoral band. Outer surfaces 
of forefeet and hindfeet, limbs, and ventral surface at the 
base of the tail gray. Ears brownish black. Tail well cov-
ered with short stiff hairs, although scales remain visible 
along length. Skull robust, but rostral portion narrow 
and somewhat tapering, with anterior nares narrow and 
shallow, bullae swollen and spherical, and basioccipital 
short and narrow, all features that contrast with skull of 
P. punctatus.

distribution:  Pattonomys carrikeri is known from 
the coastal cordillera and central llanos of Venezuela. O. 
J. Linares (1998) mapped localities from Caracas, Falcón, 
Lara, Yaracuy, Carabobo, Aragua, and Guárico states, 
without reference to museum vouchers or identifi cation of 
specifi c localities.

selected localit ies  (Map 499): VENEZUELA: 
Carabobo, San Esteban (type locality of Loncheres car-
rikeri J. A. Allen); Caracas, Caracas (AMNH 130815); 
Falcón, Coro (Aguilera et al. 1998), 19 km NW of Urama 
(Handley 1976); Guárico, Zaraza (AMNH 135442), 
Guárico, Río Orituco (ROM 107955); Lara, Caserio Boro 
(Handley 1976).

subspecies :  Pattonomys carrikeri is monotypic.
natural history:  At the time the holotype was 

collected, the habitat in the vicinity of San Esteban was 
“heavy forest” ( J. A. Allen 1911:239). Field notes of the 
collector (M. A. Carriker, in Allen 1911:252) state that the 
type specimen was shot from the lower branches of a large 
tree, “likely disturbed from the trunk where it ran out on 
a long limb.” Carriker further remarked that local people 
had never seen such an animal before and that, therefore, 
the species was probably rare. Tate (1939:180) noted that 
this species lives in the hollow trunks of dwarfed trees 
in the arid or semiarid cactus belt of northern Venezuela, 
and thus are chiefl y inhabitants of xerophytic vegetation or 

the genus Pattonomys has been included in any molecular 
phyloge ne tic analysis.

O. J. Linares’s (1998:245) statement that P. semivillosus 
in Venezuela (which herein equals the three species: P. car-
rikeri, P. fl avidus, and P. punctatus) is very common belies 
the few specimens known for all species of this genus in 
museum collections.

synonym:
Nelomys: I. Geoffroy St.- Hilaire, 1838a:887; part (descrip-

tion of semivillosus); not Nelomys Jordan.
Loncheres: Wagner, 1843a:330; part (listing of semivillosus); 

not Loncheres Illiger.
Echimys: E.- L. Trouessart, 1904:503; part (listing of 

punctatus); not Echimys F. Cuvier.
Pattonomys Emmons, 2005:282; type species Nelomys 

semivillosus I. Geoffroy St.- Hilaire, 1838, by original 
designation.

KEY TO THE SPECIES OF PATTONOMYS:
1. Spines over mid- back and rump with rusty tips; muzzle 

reddish; greatest length of skull (in adults) <51 mm  . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .Pattonomys occasius

1′. Spines over mid- back and rump with white tips; muzzle 
not reddish; greatest length of skull (in adults) >51 mm.  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. Nonspinous dorsal hairs; color yellow- buff; range re-
stricted to Isla Margarita, Venezuela. . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Pattonomys fl avidus

2′. Dorsal hairs spiny, with spines white- tipped; color vary-
ing shades of gray; distributed on mainland of Colom-
bia or Venezuela . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

3. Dorsal spines extend from shoulder to rump and down 
hind leg to heel . . . . . . . . . . . . Pattonomys semivillosus

3′. Dorsal spines do not extend much forward of rump and 
onto hind leg  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

4. Throat in front of forelegs with dusky- based band, 
midabdomen dusky based; least interorbital constric-
tion <14 mm; range north of the Río Orinoco in llanos 
and Cordillera Central of Venezuela . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .Pattonomys carrikeri

4′. Throat and chest, and usually abdomen, with hairs 
white to base; least interorbital constriction >14 mm; 
distributed south of the Río Orinoco and its delta  . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .Pattonomys punctatus

Pattonomys carrikeri ( J. A. Allen, 1911)
Carriker’s Speckled Tree Rat

synonyms:
Loncheres carrikeri J. A. Allen, 1911:251; type locality 

“San Esteban,” Carabobo, Venezuela.
[Echimys] carrikeri: Thomas, 1916e:295; name combi-

nation.
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Echimys semivillosus fl avidus: Hershkovitz, 1948a:127; 
name combination.

Pattonomys fl avidus: Emmons, 2005:282; fi rst use of cur-
rent name combination.
description:  Slightly larger in external and cranial 

dimensions than either P. carrikeri or P. punctatus, with head 
and body length 252 mm, tail length 248 mm, hind foot length 
40.8 mm (mea sure ments of holotype). In comparison with 
P. carrikeri and P. punctatus, hairs between spines yellowish- 
buff or ochraceous rather than gray, and fl anks more buffy, 
less streaked with darker colors. Under parts self- colored 
cream, without dusky pectoral or abdominal bands. Spines 
on lower back and rump strong and tipped white. Pelage 
long. Skull shares narrower rostrum, more spatulate nasals, 
and more infl ated bullae of P. carrikeri from the adjacent 
mainland coastal mountains. It differs from all other taxa 
in having zygomatic arches, viewed dorsally, that taper an-
teriorly from jugal- squamosal suture, and strikingly deep 
mandible from below toothrow to base of angular pro cess.

distribution:  Pattonomys fl avidus is known only 
from two localities on Isla Margarita, off the north- central 
coast of Venezuela.

selected localit ies  (Map 499): VENEZUELA: 
Nueva Esparta, El Valle, Isla Margarita (type locality of 
Loncheres fl avidus Hollister), Nueva Esparta, Península 
Macanao, Isla Margarita (Aguilera et al. 1998).

subspecies :  Pattonomys fl avidus is monotypic.
natural history:  This species has not been stud-

ied in the fi eld, and no data on habitat or life history traits 
are available. However, Isla Margarita is arid with chapar-
ral and cactus dominated fl ora. It has some gallery forests 
along watercourses, but these are vanishing. If P. fl avidus 
occupies such forests, it could be endangered.

remarks :  Hollister (1914c), in his description of fl a-
vidus, considered it “an insular form of Loncheres puncta-
tus.” Emmons (2005) stated that P. fl avidus was cranially 
similar to coastal specimens of P. carrikeri, with which it 
may be synonymous, but that it possessed uniquely distinc-
tive features, such as an extremely deep mandible. Aguilera 
et al. (1998) described a karyotype of 2n = 94, FN = 114, 
for three specimens from the Península Macanao, the west-
ern portion of Isla Margarita. These authors assigned their 
specimens to P. semivillosus, but as construed herein, they 
should be identifi ed as P. fl avidus, the only species of Pat-
tonomys known from that island.

Pattonomys occasius (Thomas, 1921)
Bare- tailed Tree Rat

synonyms:
Echimys occasius Thomas, 1921f:450, type locality “Gua-

lea, west of Pichincha. Alt. 4000′,” Pichincha, Ec ua dor; 
probably in error (see Emmons 2005, and Remarks).

savanna- like areas with sparse groves of trees and gallery 
forests. Of the large series (52) of P. carrikeri and the few P. 
punctatus collected by the Smithsonian Venezuelan Project 
(1965– 1968) and grouped under the name Echimys semiv-
illosus, nearly all (98%)  were taken in trees near streams or 
other moist places, usually in thorn forest but occasionally 
in scattered trees in the savanna and rarely in evergreen 
forest (Handley 1976).

remarks :  Considered a valid subspecies of P. semiv-
illosus by some authorities (Cabrera 1961; O. J. Linares 
1998), but Hershkovitz (1948a:127) regarded carrikeri 
to be a synonym of fl avidus Hollister without comment 
or documentation. Specimens assigned to P. semivillosus 
by Handley (1976:58) from Carabobo, Falcón, and Lara 
states are  here assigned to P. carrikeri. Aguilera et al. (1998) 
described and fi gured a karyotype of 2n = 94, FN = 114, 
from a single specimen of “P. semivillosus” from Coro, 
Falcón. Although we have not seen the voucher speci-
men, by geography it would fall at the western margins of 
the range of P. carrikeri, as we currently understand this 
species.

Pattonomys fl avidus (Hollister, 1914)
Yellow Speckled Tree Rat

synonyms:
Loncheres fl avidus Hollister, 1914c:143, type locality “El 

Valle [= El Valle del Espíritu Santo], Margarita Island,” 
Nueva Esparta, Venezuela.

[Echimys] fl avidus: Tate, 1935:432; name combination.
Echimys fl avidus: Pittier and Tate, 1932:264; name com-

bination.
E[chimys]. armatus castaneus: Tate, 1939:180; considered 

fl avidus Hollister a synonym of castaneus J. A. Allen and 
Chapman, 1893, a species of Makalata Husson.

Map 499    Selected localities for Pattonomys semivillosus ( ), Pattonomys 
carrikeri ( ), Pattonomys punctatus (●), and Pattonomys fl avidus ( ). Contour 
line = 2,000 m.
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purported type locality west of the Andes, that Thomas de-
rived the name from the Latin occasus, meaning western (to 
set as the sun), with the comparative superlative ending -ius, 
or westernmost. The suffi x therefore does not change with 
the gender of the generic epithet. The type locality on the 
western slope of the Andes in northern Ec ua dor is certainly 
erroneous as is the accompanying natural history note that 
it was captured between rocks in a stream (Thomas 1921f) 
because all other known specimens are from the Amazo-
nian lowlands on the eastern base of the Andes (see Tate 
1935:428). Unfortunately, Thomas (1921f:450) in his de-
scription compared this species mostly with E. armatus (= 
Makalata didelphoides), although he did note that in col-
oration and white incisors “it shows an approach to the E. 
punctatus group.” Emmons and Feer (1997) placed P. occa-
sius in the genus Makalata, comparing it to M. didelphoides 
and M. rhipidurus in external features.

Pattonomys punctatus (Thomas, 1899)
Orinocan Speckled Tree Rat

synonyms:
Loncheres punctatus Thomas, 1899b:153; type locality 

“Caicara, Orinoco,” Bolívar, Venezuela.
Echimys (Echimys) punctatus: E.- L. Trouessart, 1904:503; 

name combination.
[Echimys] punctatus: Thomas, 1916e:295; name combina-

tion.

E[chimys]. occasius: Thomas, 1928c:292.
[Echimys] occasius: Tate, 1935:432.
Echimys armatus occasius: Ellerman, 1940:112; name 

combination but incorrect assignment as subspecies of 
what is now known as Makalata didelphoides.

Makalata occasius: Emmons and Feer, 1997:237; name 
combination.

Pattonomys occasius: Emmons, 2005:282; fi rst use of cur-
rent name combination.
description:  Smallest species in genus, with head 

and body length 218 mm, tail length 225 mm, and hindfoot 
length 37 mm (mea sure ments of holotype). Upper parts 
colored dull buff- brown streaked with dark brown. Body 
from shoulder to rump on both back and sides thickly 
covered with wide, fl at, sharp, fl exible spines that lie fl at 
and may not be apparent from a distance; spines brown 
or black on back, many with pale rusty tips, especially on 
rump, and those fl anks gray- brown; tips of spines blunt, 
not drawn out into hair- like pro cesses. Fine, soft, and 
sparse orange hairs occur between spines over body. Head 
clothed with stiff, thin bristles. Ears short and naked. Tip 
of muzzle and cheeks reddish. Vibrissae fi ne, thin, but long, 
with mystacial vibrissae reaching shoulder. Tail robust and 
long, equal to or longer than the head and body. Body hair 
ends abruptly 1– 2 cm from tail base; remainder of tail con-
spicuously naked and scaly. Under parts clear orange, often 
with white thoracic and inguinal regions. Undersurface of 
tail base and thighs dull brown. Hindfeet short and broad, 
brownish in color with whitish toes. Skull smaller than 
those of other species; auditory bullae not infl ated, and su-
praorbital ridges only very weakly developed.

distribution:  Except for the type locality (which 
may be in error; see Tate 1935:428; Emmons 2005), all 
referred specimens of Pattonomys occasius are known only 
from the western Amazon in Ec ua dor and Peru.

selected localit ies  (Map 500): EC UA DOR: 
Napo, Río Jatun Yacu (= Río Rutuno) (MCZ 37964); Orel-
lana, Río Suno (AMNH 68177); Pichincha, Gualea (type 
locality of Echimys occasius Thomas; probably an error, 
see Remarks). PERU: Loreto, boca Río Curaray (AMNH 
71897), mouth of Rio Santiago (AMNH 98262); Madre 
de Dios, Cocha Cashu Biological Station (B. D. Patterson 
et al. 2006), Río Colorado (FMNH 84259).

subspecies :  Pattonomys occasius is monotypic.
natural history:  The habitat of the few known 

specimens is lowland rainforest, but the species may ex-
tend upward in elevation into more montane forests (Em-
mons and Feer 1997). There are no published reports of 
any aspect of the ecol ogy, behavior, or reproductive biol-
ogy of this species.

remarks :  Thomas (1921f) did not give the etymology 
of his name occasius. Emmons (2005) surmised, from its 

Map 500    Selected localities for Pattonomys occasius (●). Contour line = 
2,000 m.
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12 years later ( J. A. Allen 1911). He considered it closely 
allied to P. semivillosus. He also (p. 154) provisionally 
 referred a specimen “said to have come from Caracas” 
in the Natural History Museum, London, to this species, 
a locality that is well west of the Orinoco delta and thus 
probably a record of P. semivillosus itself, not P. puncta-
tus as herein construed. Tate (1939), Cabrera (1961), and 
O. J. Linares (1998) regarded P. punctatus a subspecies of 
P. semivillosus.

Pattonomys semivillosus (I. Geoffroy St.- Hilaire, 1838a)
Colombian Speckled Tree Rat

synonyms:
Nelomys semivillosus I. Geoffroy St.- Hilaire, 1838a:887; 

type locality “Carthagène, (Nouvelle- Grenade),” Carta-
gena, Bolívar, Colombia.

Loncheres semivillosa: Wagner, 1843a:330; name combi-
nation.

Loncheres (Loncheres) semivillosa: E.- L. Trouessart, 1880b: 
177; name combination.

Echimys (Echimys) semivillosus: E.- L. Trouessart, 1904:503; 
name combination.

[Echimys] semivillosus: Thomas, 1916e:295; name combi-
nation.

E[chimys]. semivillosus semivillosus: Tate, 1939:180; name 
combination.

Pattonomys semivillosus: Emmons, 2005:282; fi rst use of 
current name combination.
description:  Moderately large species in genus, 

with head and body length ranging from 200– 268 mm, 
tail length 210– 261 mm, hindfoot length 36– 43 mm, ear 
length 17– 22 mm, and mass 194– 407 mm. Distinctly white 
muzzle contrasts sharply with almost black crown of head; 
neck and shoulders often gray streaked with black; mid- 
back gray washed with fulvous; rump or mid- back, rump, 
and hind legs speckled with spines tipped white. Flanks ei-
ther colored like back or are gray. Shoulder to rump heav-
ily clothed with fl at but fl exible spines. Ears small, often 
with pale postauricular and subauricular patch. Vibrissae 
numerous, black, and long, extending to behind ear. Tail 
robust, 80– 120% of the head and body in length, and ap-
pears naked and scaly, thinly covered with stiff, pale brown 
hairs. Hindfeet broad, gray or gray yellow above. Under 
parts white or pale orange, sometimes with gray across ab-
domen. Cranium more slender and lightly built than those 
of Venezuelan species, with relatively narrow supraorbital 
ledges, auditory bullae little infl ated, and narrow incisive 
foramina. Incisors distinctly white. Emmons (2005:284) 
published photographs of skull and mandible.

distribution:  Pattonomys semivillosus is known 
only from the lower Río Magdalena drainage in northeast-
ern Colombia at elevations to at least 600 m. The species 

[Echimys] punctatus: Tate, 1935:432; name combination.
E[chimys]. semivillosus punctatus: Tate, 1939:180; name 

combination.
Pattonomys punctatus: Emmons, 2005:282; fi rst use of cur-

rent name combination.
description:  One of larger rats in genus, with head 

and body length 236 mm, tail length 233 mm, hindfoot 
length 34 mm, and ear length 20 mm (mea sure ments of 
 holotype). Fur spiny, with spines on back reaching 20 mm in 
length and 2.3 mm in width. Overall color pale gray with 
whitish speckles and rufous tint to back due to hairs with 
reddish tips and gray bases. Spines of rump grayish, white 
basally, and tipped white, most numerous posteriorly and 
sharply contrasting with general grayish color. Head above 
and laterally coarsely mixed black and white. Ears clothed 
with fi ne black hairs on edges, with small tuft of whit-
ish hairs on antitragus and distinct whitish postauricular 
patch. Flanks coarsely mixed whitish gray. Venter white, 
sharply demarcated from sides. Inner surfaces of limbs 
white, outer surfaces gray. Upper surfaces of forefeet gray; 
hindfeet gray above, while along medial margin, with dig-
its whitish. Tail of medium length, approximately equal to 
head and body, thinly haired with scales visible, and uni-
formly brown in color, only slightly paler below if at all. 
Skull with nasals equal in length to premaxillary pro cesses, 
fl attened frontal region, broadly expanded supraoccipital 
ridges, and narrow, not spatulate pterygoid pro cesses. Few 
available specimens indicate that cranial dimensions are 
largest for genus.

distribution:  Pattonomys punctatus is restricted to 
Venezuela south of the Río Orinoco and its delta and west 
of the Río Orinoco in Apure state. Tate (1939:180) stated 
that this species is known from the “Caura district” near 
the mouth of the Río Caura. O. J. Linares (1998) mapped 
two localities in the Orinoco delta (Delta Amacuro state) 
that presumably are of this species, but he did not provide 
locality details or refer to voucher specimens.

selected localit ies  (Map 499): VENEZUELA: 
Apure, Río Cinaruco (Handley 1976); Bolívar, Caicara 
(type locality of Loncheres punctatus Thomas), Hato La 
Florida, 45 km SE of Caicara (Handley 1976).

subspecies :  Pattonomys punctatus is monotypic.
natural history:  Nothing is known about the 

ecological range or life history of this species. The habitat 
at Hato La Florida, on the southern margins of the llanos, 
is tropical dry forest (Handley 1976).

remarks :  Thomas (1899b) noted that P. punctatus 
was readily distinguished by the prominent white speck-
ling on its lower back, which results from broad white tips 
of the spines in that region. This pattern, however, is also 
characteristic of both P. semivillosus and especially the 
geo graph i cally adjacent P. carrikeri, which was described 
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is strong, with a relatively short rostrum, usually infl ated 
bullae with the meatus low and directly slightly forward, 
and with a space as wide as the meatus between it and the 
squamosal, wide interorbital region with well- developed 
supraorbital ledges; the palate is narrow with nearly paral-
lel toothrows; and the incisive foramina vary from small 
to relatively large. The upper cheek teeth are rectangular 
and are composed of four transverse laminae separated 
by three labial fl exi (para-, meso-, and metafl exus). In un-
worn teeth, the enamel of one lamina does not contact the 
others, but in older individuals two or more laminae co-
alesce at the labial and/or lingual side, forming a transverse 
U-shaped loph, similar to that in unworn teeth of Echimys 
and Makalata. The pattern of coalescence varies (Winge 
1887; Moojen 1952b), but usually the two posterior lophs 
unite labially with wear and the anterior lophs unite lin-
gually (Emmons 2005). The hypofl exid is deep and angled 
forward in the lower teeth, connecting to the mesofl exid on 
M1. A slender mure is typically present on M2 and M3, 
separating the hypofl exid and mesofl exid, and forming the 
shape of the Arabic numeral 3. The lower premolar is pen-
talophodont, the fi rst two lophids coalesce at an early age 
forming a triangle with a circular island of enamel inside. 
The lack of complete transverse laminae on unworn lower 
cheek teeth, but their presence on the uppers distinguishes 
Phyllomys from Diplomys.

synonyms:
Phyllomys Lund, 1839a:226; type species Phyllomys brasil-

iensis Lund, by subsequent designation (Emmons, Leite 
et al. 2002:5).

Lonchophorus Lund, 1839b:206; proposed as a subgenus; 
type species Lonchophorus fossilis Lund (1839b:208), 
by monotypy (see also Lund 1840b:plate 1, Fig. 9; 1841c: 
plate 25, Fig. 9).

Nelomys: Jordan, 1837:522; part (description of blainvi-
lii); see Remarks.

Loncheres: Wagner, 1840:203; part (listing of blainvillei); 
not Loncheres Illiger.

Mesomys: Ihering, 1897:171; part (description of thom-
asi); not Mesomys Wagner.

Echimys: E.- L. Trouessart, 1904:503; part (listing of 
blainvillei, armatus, dasythrix, nigrispina, unicolor); not 
Echimys F. Cuvier.

Euryzygomatomys: E.- L. Trouessart, 1904:506; part (list-
ing of thomasi); not Euryzygomatomys Goeldi.
remarks :  The taxonomy, systematics, and natural 

history of the Atlantic Forest tree rats have been recently 
reviewed and updated by Emmons, Leite et al. (2002) and 
Y. L. R. Leite (2003). The accounts that follow stem di-
rectly from these treatments, the fi rst complete revisions 
of the genus and its member species. Until these publica-
tions appeared, the taxonomic and nomenclatural history 

may extend into northwestern Venezuela (O. J. Linares 
1998).

selected localit ies  (Map 499): COLOMBIA: 
Atlántico, lower Río Magdalena opposite Barranquilla 
(FMNH 69117); Bolívar, Cartagena (type locality of 
Nelomys semivillosus I. Geoffroy St.- Hilaire), Morales 
(ICN 513); Cesar, El Orinoco (Hershkovitz 1948a), Río 
Guaimaral (Hershkovitz 1948a).

subspecies :  Pattonomys semivillosus is monotypic.
natural history:  These rats are presumably noc-

turnal and den in tree holes. The few available specimens 
 were all collected from swampy lowland cienagas of the 
lower Magdalena Valley. This area appears more heavily 
forested and evergreen then the habitats of P. carrikeri and 
P. punctatus, a difference that may be associated with the 
small bullae of P. semivillosus.

remarks :  The designation of Cartagena as the type 
locality may be in error, as this was the port from which the 
specimens that formed the basis of I. Geoffroy St.- Hilaire’s 
description  were shipped (Hershkovitz 1948a:127). How-
ever, recent specimens have been collected in swamps 
near to Cartagena. Thomas (1916e) considered P. semivil-
losus, P. punctatus, and P. carrikeri to be closely related, 
but noted that insuffi cient material was available for him to 
make a proper comparison among them. He did not com-
ment on the fourth species, P. fl avidus, which had been 
described two years earlier. O. J. Linares (1998) noted that 
P. semivillosus is not presently known from Venezuela, but 
suggested that it might occur in the Lago de Maracaibo 
region.

Genus Phyllomys Lund, 1839
Yuri L. R. Leite and Ana Carolina Loss

Y. L. R. Leite (2003) and Emmons (2005) provided detailed 
diagnoses of the genus, summarized as follows. These are 
medium- sized to large arboreal rats with the pelage spiny 
to soft fur, large eyes, small and rounded ears, and long 
vibrissae reaching the shoulders. The limbs are short, and 
the hindfeet are broad and short, with strong claws on all 
digits except the thumb, which bears a nail. Dorsal color 
varies from brown to reddish golden brown, ventral color 
from pure white to light gray- brown. Spines are conspicu-
ous in most species, especially on the rump, where they 
can reach 1.5 mm in width. Mammae occur in four pairs, 
three lateral and one inguinal. A sternal gland is well de-
veloped in both sexes, but is larger in males. The tail is 
typically slightly shorter or longer than head and body; 
its base is covered with body- like hair for approximately 
20 mm, with the remaining length varying from almost na-
ked to thickly haired with a bushy tuft at the tip. The skull 
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lostomus’ are obviously wrong as pointed out by Paula 
Couto (1950:559).”

Lund (1839b:206) coined the name Lonchophorus as 
a subgenus to include the fossil species L. fossilis (Lund 
1839b:208) from “du bassin de Rio das Velhas” (Lagoa 
Santa, Minas Gerais, Brazil), and for which he subse-
quently illustrated the fi rst and second lower right molars 
(Lund 1840b:plate 1 [1841c:294, plate 25, Fig. 9]). Em-
mons, Leite et al. (2002) regarded L. fossilis as a nomen 
dubium but perhaps a synonym of P. brasiliensis Lund.

Y. L. R. Leite (2003:45) incorrectly listed the type spe-
cies of Phyllomys as Nelomys blainvilii Jourdan, the fi rst 
species recognized that is now allocated to this genus. Em-
mons, Leite et al. (2002:5) had one year earlier clearly doc-
umented that the type species of this genus is Phyllomys 
brasiliensis Lund.

Oldfi eld Thomas (1916d,e) recognized that Phyllomys 
was generically distinct from Echimys, based on the lami-
nar, transverse plates of the occlusal surface of the upper 
teeth, and from Diplomys, in which both upper and lower 
teeth have transverse plates. He erroneously believed, how-
ever, that Phyllomys was a ju nior synonym of Nelomys. 
Tate (1935), however, considered both Nelomys and Phyl-
lomys as synonyms of “Echimys,” and most authors (as 
above) have followed the same path.

Lara et al. (1996), Y. L. R. Leite and Patton (2002), 
Galewski et al. (2005), and P.- H. Fabre et al. (2012) pro-
vided hypotheses of phyloge ne tic relationship among 
most extant genera of echimyids and documented a well- 
supported sister relationship between Phyllomys and 
Echimys based on DNA sequences. G. A. S. Carvalho and 
Salles (2004), Emmons (2005), and Candela and Rasia 
(2012), using a cladistic assessment of qualitative morpho-
logical characters, showed that member species of Phyl-
lomys form a monophyletic assemblage, but with closer 
relationship to Diplomys (G. A. S. Carvalho and Salles 
2004; Candela and Rasia 2012) or part of an unresolved 
polytomy (see comments above under the family). Y. L. R. 
Leite (2003) provided a phyloge ne tic hypothesis for 8 of 
the 13 species currently recognized, based on mtDNA se-
quence data. Y. L. R. Leite et al. (2007) added P. unicolor 
to the molecular assessment, and most recently Loss and 
Leite (2011) expanded the phyloge ne tic hypothesis of spe-
cies relationships with both mitochondrial and nuclear 
gene sequences. In this latter study, Loss and Leite (2011) 
uncovered three monophyletic lineages, each with strong 
support, that identify apparently undescribed taxa. Loss 
and Leite (2011) obtained a different mtDNA sequence 
from the same specimen of P. unicolor originally examined 
by Y. L. R. Leite et al. (2007). This new sequence, when 
combined with additional nucDNA sequences, placed 
P. unicolor with P. pattoni. Therefore, the sequence of P. 

of the genus was complex and exceedingly confusing, and 
most recent authors either placed this group of species 
 under the broadly encompassing genus Echimys F. Cuvier 
(Ellerman 1940; C. O. da C. Vieira 1955; Cabrera 1961; 
Woods 1993; McKenna and Bell 1997; Eisenberg and Red-
ford 1999) or under Nelomys Jourdan (Emmons and Feer 
1990, 1997). Although Moojen (1952b), in his compila-
tion of Brazilian rodents, correctly allocated these species 
to Phyllomys Lund, it was not until the publication of Em-
mons, Leite et al. (2002) that the validity of this applica-
tion was documented. Y. L. R. Leite (2003:2– 3) succinctly 
documented the correct use of the name Phyllomys Lund 
for this group of rats, and the convoluted history of this 
and other names commonly applied to them, as follows.

“The name Nelomys Jourdan, 1837, although older 
than Phyllomys Lund, 1839, is a ju nior synonym of Echi-
mys F. Cuvier, 1809, and, therefore, it is not available 
(Emmons, Leite et al. 2002). Most recent authors . . .  
erroneously attribute the name Nelomys to G. Cuvier. 
Cuvier’s report, based on a memoir written by Jourdan, 
was presented to the French Academy of Sciences on 2 
January 1838. Although the paper came out in the 1837 
volume of the Annales des Sciences Naturelles, the date 
on the paper itself takes pre ce dence and the correct ci-
tation should therefore be G. Cuvier (1838, not 1837). 
As members of the Academy, G. Cuvier and Deméril 
 were in charge of introducing Jourdan and presenting 
his research, since he was not a member. Part of Jour-
dan’s memoir, however, had already been published on 
9 October 1837 in the Comptes Rendus Hebdomadaires 
de Séances de L’Academie des Sciences (vol. 15, date of 
publication printed on page 69), predating G. Cuvier’s 
report . . .  

“Jourdan begins his description of Nelomys by stating: 
‘Ce genre formé aux dépens du genre Échymys des auteurs, 
a pour type l’Échimys cristatus [sic]’ ( Jourdan, 1837:522). 
This statement makes Echimys cristatus Desmarest, 1817 
the type of his new genus Nelomys. However, Echimys cris-
tatus is a ju nior synonym of Myoxus chrysurus Zimmer-
mann, 1780, which is the genotype of Echimys F.  Cuvier, 
1809, and therefore Nelomys becomes a ju nior synonym 
of Echimys . . .  

“The next available name for the Atlantic tree rats is 
Phyllomys Lund, fi rst published in 1839 with a sentence 
describing the dentition in which the upper molars com-
prise four simple transverse laminae (Lund 1839a:226). 
This article in French is an extract based on three of Lund’s 
monumental memoirs, which  were published a year later 
in Danish (Lund, 1840a; for the explanation as to why 
the date 1840 is correct, see Musser et al. 1998:330– 331). 
Phyllomys was treated on page 243 and illustrated in plate 
21, Figures 12 and 13. The fi gure captions reading ‘Phyl-
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4′. Spines inconspicuous, aristiforms on rump <0.7 mm in 
width  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

5. Maxillary toothrow length >11.5 mm; rostral breadth 
<8 mm; interorbital constriction <11.5 mm . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Phyllomys nigrispinus

5′. Maxillary toothrow length <11.5 mm; rostral breadth 
>8 mm; interorbital constriction >11.5 mm . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Phyllomys kerri

6. Aristiforms on rump >26 mm in length; body size 
larger, head and body length >215 mm; hindfoot length 
>40 mm. . . . . . . . . . . . . . . . . . . . . . . Phyllomys medius

6′. Aristiforms on rump <26 mm in length; body size 
smaller, head and body length <215 mm; hindfoot length 
<40 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

7. Pelage coarse, aristiforms on rump reach 0.6 mm in 
width  . . . . . . . . . . . . . . . . . . . . . . . . Phyllomys sulinus

7′. Pelage soft, aristiforms on rump <0.2 mm in width  . . 8
8. Tail slightly longer than head and body, without terminal 

tuft; coronoid pro cess shorter than condyloid  pro cess
. . . . . . . . . . . . . . . . . . . . . . . . . . . Phyllomys dasythrix

8′. Tail as long as head and body, with terminal tuft; coro-
noid pro cess stands higher than condyloid pro cess . . . .  
. . . . . . . . . . . . . . . . . . . . . . Phyllomys mantiqueirensis

9. Aristiforms on rump ending with a blunt tip; incisive 
foramina bullet- shaped . . . . . . . . . . .Phyllomys pattoni

9′. Aristiforms on rump ending with a whip- like tip; inci-
sive foramina ovate. . . . . . . . . . . . . . . . . . . . . . . . . . 10

10. Aristiforms on rump >25 mm in length; mesopterygoid 
fossa >4 mm in width; Interorbital constriction >12 mm  
. . . . . . . . . . . . . . . . . . . . . . . . . . Phyllomys brasiliensis

10′. Aristiforms on rump <25 mm in length; mesopterygoid 
fossa <4 mm in width; Interorbital constriction <12 mm 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

11. Tail thickly haired with terminal tuft; aristiforms on 
rump <0.9 mm in width  . . . . . . . . .Phyllomys blainvilii

11′. Tail nearly naked, with visible scales and no terminal 
tuft; aristiforms on rump >0.9 mm in width  . . . . . . . 12

12. Aristiforms on rump reach 1.3 mm in width; supraor-
bital ridges well developed; infraorbital foramen length 
<4.5 mm; ventral mandibular spine present. . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Phyllomys lamarum

12′. Aristiforms on rump <0.9 mm in width; supraorbital 
ridges weakly developed; infraorbital foramen length 
>4.5 mm; ventral mandibular spine absent  . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Phyllomys lundi

Phyllomys blainvilii ( Jourdan, 1837)
Golden Atlantic Tree Rat

synonyms:
Nelomys blainvilii Jourdan, 1837:522; type locality “un 

petite île sur les côtes du Brésil, près du Bahia,” erro-
neously given by most subsequent authors as “Ilha de 

unicolor reported by Y. L. R. Leite et al. (2007) should be 
considered erroneous.

Y. L. R. Leite (2003) reviewed species limits, defi ned 
species by a combination of a hypothesis of phyletic rela-
tionships based on molecular sequence data and qualita-
tive characters, diagnosed each taxon morphologically (and 
chromosomally, where such data exist), reviewed all avail-
able specimens in museum collections in the United States 
and Brazil, and mapped their respective distributions. He 
summarized what few data are available on natural history, 
habitat range, and reproductive biology, and commented 
on conservation issues. These taxa, like others inhabiting 
the Atlantic Forest of coastal Brazil, have been severely 
and negatively impacted by habitat loss and modifi cation 
in recent de cades, and are thus of considerable conserva-
tion concern. A new species of Phyllomys has been more 
recently described (Y. L. R. Leite et al. 2008), bringing the 
total of extant species now known to 13. Four additional 
lineages remain to be described (Loss and Leite 2011; N. P. 
Araújo et al. 2014).

Lund (1839b) described a single fossil species, Lon-
chophorus fossilis, based on mandibular fragments from 
late Pleistocene cave deposits at Lapa dos Ossinhos, 
near Serra das Abelhas and Poções, Lagoa Santa, Minas 
Gerais, Brazil. Hadler et al. (2008) described abundant 
fossil material from Mid to Late Holocene (9,400– 3,730 
ybp) deposits in Rio Grande do Sul state, southern Bra-
zil, but  were unable to assign these to an extant species. 
Specimens allocated only to Phyllomys sp. have been re-
ported from Quaternary deposits in São Paulo (M. C. 
Castro and Langer 2011) and Pernambuco (D. Ferreira 
et al. 2012) states, in southeastern and northern Brazil, 
respectively.

KEY TO THE SPECIES OF PHYLLOMYS:
1. Head and body length >280 mm; greatest skull length 

>56 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1′. Head and body length <280 mm; greatest skull length 

<56 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2. Fur long and spiny, aristiforms on rump >30 mm in 

length; incisive foramina teardrop in shape; rostral pre-
maxillary foramen absent; endemic to Ilha São Sebas-
tião, off the coast of São Paulo, Brazil  . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Phyllomys thomasi

2′. Fur short and stiff, aristiforms on rump <25 mm in 
length; incisive foramina ovate; rostral premaxillary fo-
ramen present; known only from the vicinity of Helvé-
cia, southern Bahia, Brazil  . . . . . . . Phyllomys unicolor

3. Aristiforms on rump with black tips  . . . . . . . . . . . . . . 4
3′. Aristiforms on rump with orange tips  . . . . . . . . . . . . 9
4. Spines conspicuous, aristiforms on rump >0.7 mm in 

width  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
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ventral root of angular pro cess defl ected laterally. Upper 
incisors orthodont.

distribution:  Phyllomys blainvilii occurs in the in-
land region of northeastern Brazil, from the southern por-
tion of the state of Ceará (ca. 7° S) to the northernmost 
part of Minas Gerais (ca. 15° S), perhaps extending to the 
coast in Alagoas and Pernambuco states.

selected localit ies  (Map 501; from Y. L. R. 
Leite 2003, except as noted): BRAZIL: Alagoas, Sítio 
Angelim; Bahia, Bom Jesus da Lapa, Fazenda Santa Rita, 
Seabra (type locality of Nelomys blainvilii Jourdan, as re-
stricted by Emmons, Leite et al. 2002); Ceará, Chapada do 
Araripe; Minas Gerais, Mocambinho; Pernambuco, Iga-
rassú (but see Remarks), Sítio Cavaquinho.

subspecies :  Phyllomys blainvilii is monotypic.
natural history:  This species occupies frag-

mented habitat throughout a large area of northeastern 
Brazil, primarily in isolated areas of semideciduous forest, 
especially forest islands within the Caatinga termed brejos 
or brejos de altitude, and forest patches along the Rio São 
Francisco.

remarks :  Identifi cation of specimens from the 
coastal area of northeastern Brazil (Alagoas and Pernan-
buco states) should be reviewed, as these might represent 
an undescribed species. This is certainly the case for the 
specimen from Paraíba state reported by Campos and Per-

Deos” based on I. Geoffroy St.- Hilaire’s (1840) listing 
as “Brazil, near Bahia; the small island Deos, off the coast 
of Brazil, likewise near Bahia” (translation in Emmons, 
Leite et al. 2002:15); restricted to “Seabra, Bahia, Bra-
zil, ca. 12°25′S 41°46′ W” based on itinerary of original 
collector (Emmons, Leite et al. 2002:15); lectotype cho-
sen by Emmons, Leite et al. (2002).

Loncheres (Nelomys) blainvillei Wagner, 1840:203; part; 
name combination but subsequence incorrect spelling of 
blainvilii Jourdan.

[Loncheres (Loncheres)] Blainvillii: E.- L. Trouessart, 1880b: 
177; part; name combination but subsequent incorrect 
spelling of blainvilii Jourdan.

[Echimys (Echimys)] blainvillei: E.- L. Trouessart, 1904: 503; 
name combination but subsequent incorrect spelling of 
blainvilii Jourdan.

Nelomys blainvillei: Thomas, 1916d:240; name combi-
nation but subsequent incorrect spelling of blainvilii 
Jourdan.

Phyllomys lamarum: Moojen, 1952b:140, plate 20; not 
Nelomys lamarum Thomas.

Echimys blainvillei blainvillei: Cabrera, 1961:539; name 
combination but subsequent incorrect spelling of blain-
vilii Jourdan.

Echimys (Nelomys) blainvillei: Eisenberg and Redford, 1999: 
487; name combination but subsequent incorrect spell-
ing of blainvilii Jourdan.

Phyllomys blainvilii: Emmons, Leite, Kock, and Costa 2002: 
9; fi rst use of current name combination.
description:  Medium sized for genus, with head 

and body length 192– 250 mm, tail length 155– 220 mm, 
hindfoot length 33– 40 mm, and ear length 14– 20 mm. 
Dorsal surface spiny, ochraceous- brown streaked with 
black, paler on sides. Aristiforms average 24 mm long and 
1 mm wide, are pale at base, darker in middle, and orange 
near thin, whip- like tip. Venter pale cream with hint of 
yellowish overwash. Tail robust, usually slightly longer 
than head and body, thickly covered with long blackish- 
brown or gold hair forming a 15 mm, slightly wavy tuft 
at tip; it darkens from base to tip, usually strongly con-
trasting with pale color of the body. Skull with well- 
developed supraorbital ridges; interorbital region with 
nearly straight edges that diverge posteriorly; zygomatic 
arch slender, with maximum height less than or equal to 
one- third of the length of jugal; postorbital pro cess of zy-
goma usually spinose and formed mainly by jugal; lateral 
pro cess of supraoccipital short, extending to horizontal 
midline of external auditory meatus; narrow, forming an 
angle of about 45°, mesopterygoid fossa reaches anterior 
lamina of M3; incisive foramina oval. Cheek teeth nar-
row, with palatine width greater than tooth width at M1; 
toothrows slightly divergent at either end. Mandible with 

Map 501    Selected localities for Phyllomys blainvilii (●), Phyllomys nigrispinus 
( ), and Phyllomys unicolor (■).
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long, extending below horizontal midline of external audi-
tory meatus; mesopterygoid fossa sharply pointed anteri-
orly, wide posteriorly, forming angle >60°, with anterior 
point reaching posterior lamina of M2. Incisive foramina 
oval. Cheek teeth narrow, palatine width equal to tooth 
width at M1; toothrows nearly parallel, diverging posteri-
orly in older individuals. Mandible with ventral root of an-
gular pro cess defl ected laterally and ventral spine present 
posterior to junction of mandibular rami. Upper incisors 
are orthodont.

distribution:  Phyllomys brasiliensis is known only 
from the Lagoa Santa region and Fazenda Santa Cruz, 
150 km to the northwest, all in Minas Gerais state, Brazil, 
in the valleys of the Paraopeba and das Velhas rivers.

selected localit ies  (Map 502): BRAZIL: Minas 
Gerais, Fazenda Santa Cruz (Y. L. R. Leite 2003), Sumi-
douro (Emmons, Leite et al. 2002).

subspecies :  Phyllomys brasiliensis is monotypic.
natural history:  Phyllomys brasiliensis inhabits 

the area between semideciduous forest and Cerrado, be-
tween 500 and 800 m.

remarks :  Phyllomys brasiliensis has been frequently 
confused with the recently named P. pattoni (Emmons, 
Leite et al. 2002), but the description and mea sure ments of 
P. brasiliensis given by Reinhardt (1849) and Winge (1887) 

cequillo (2007) as P. blainvilii (see Loss and Leite 2011). 
M. J. Souza (1981) and Y. L. R. Leite (2003) described a 
karyotype with 2n = 50, FN = 94– 96. This species has been 
often confused in the literature with P. lamarum. Moojen 
(1952b), for example, had them reversed; his plate 19 ac-
tually portrays an adult P. lamarum, identifi able by the 
speckled fur on the back and nearly naked tail, while plate 
20 pictures a young P. blainvilii with a more uniform body 
color and a tufted tail.

Phyllomys brasiliensis Lund, 1840
Brazilian Atlantic Tree Rat

synonyms:
Phyllomys brasiliensis Lund, 1839b:208; nomen nudum.
Phyllomys brasiliensis Lund, 1840b [1841c:294]; type lo-

cality fi xed to “Lapa das Quatro Bocas,” Lagoa Santa, 
Minas Gerais, Brazil, by selection of a lectotype (Em-
mons, Leite et al. 2002:7).

[Loncheres] braziliensis Water house, 1848:330; name com-
bination but subsequent incorrect spelling of brasiliensis 
Lund.

[Loncheres (Loncheres) armatus] brasiliensis: E.- L. Troues-
sart, 1880b:177; name combination.

Loncheres armatus: Winge, 1887:71; name combination; 
not armatus I. Geoffroy St.- Hilaire.

Echimys (Echimys) armatus: E.- L. Trouessart, 1904:503; 
part; name combination; not armatus I. Geoffroy 
St.- Hilaire.

Phyllomys armatus: Goldman, 1916:126; part.
[Nelomys] brasiliensis: Thomas, 1916d:240; name combi-

nation.
[Echimys] braziliensis: Tate, 1935:431; name combination 

but subsequence incorrect spelling of brasiliensis Lund.
Echimys (Nelomys) brasiliensis: Eisenberg and Redford, 

1999:487; name combination.
description:  Medium sized for genus, head and 

body length 210 mm, hindfoot length 36 mm, and ear 
length 18 mm (Reinhardt 1849). Dorsal pelage spiny, 
colored orange- brown sprinkled with black. Aristiforms 
tipped with orange and are relatively long (27 mm), with 
whip- like tip, and wide (1.3 mm) on rump. Venter cream- 
yellow with cream- white inguinal and axillary regions with 
white- based hair along midline. Tail about equal to the 
head and body length; covered with short brown hair such 
that scales remain visible except near tip, where longer 
hairs reach 20 mm. Skull with well- developed and beaded 
supraorbital ridges; interorbital region slightly divergent 
posteriorly, with moderately developed postorbital pro-
cesses; zygomatic arch slender to moderately robust, maxi-
mum height less than or equal to one- third the length of 
the jugal; spinose postorbital pro cess of zygoma without 
squamosal contribution; lateral pro cess of supraoccipital 

Map 502    Selected localities for Phyllomys brasiliensis (●), Phyllomys pattoni 
( ), and Phyllomys thomasi (■). Contour line = 1,000 m.
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Rio Grande do Sul, Pinheiros (Y. L. R. Leite 2003), Porto 
Alegre (type locality of Phyllomys dasythrix Hensel, as re-
stricted by Emmons, Leite et al. 2002), São Francisco de 
Paula (Y. L. R. Leite 2003).

subspecies :  Phyllomys dasythrix is monotypic.
natural history:  The habitat range extends from 

semideciduous, and perhaps Araucaria, forests inland, usu-
ally below 800 m elevation.

remarks :  While P. dasythrix has distinctly soft fur, 
Y. L. R. Leite (2003) recognized a second and sympatric 
animal with spiny fur but the same qualitative cranial char-
acters, which he referred to as P. aff. dasythrix. Oldfi eld 
Thomas (1909) apparently mixed these two forms in his 
comparison of “P. dasythrix” with P. medius, which he de-
scribed in that paper. Y. L. R. Leite et al. (2008) have now 
described this second taxon; see account for P. sulinus, be-
low. Y. L. R. Leite (2003) gave the diploid number as 72, 
but details of the karyotype are unknown.

Phyllomys kerri (Moojen, 1950)
Kerr’s Atlantic Tree Rat

synonyms:
Echimys (Phyllomys) kerri Moojen, 1950:489, Figs. 1– 5; 

type locality “Ubatuba, S[ão]. Paulo, Brasil,” restricted 
to “Estação Experimental de Ubatuba, Ubatuba, São 
Paulo, Brazil, 23°25′S 45°07′ W” (Emmons, Leite et al. 
2002:28).

Phyllomys kerri: Moojen, 1952b:142; fi rst use of current 
name combination.

are rich in detail and provide unambiguous distinctions be-
tween these two species: “aristiforms grayish at the base, or-
ange distally and grayish- brown at the tip, ending in a very 
fi ne, curved hairlike point” (Reinhardt 1849); “tail hairs get 
longer distally, forming a thick tuft at the tip” (Winge 1887). 
Known primarily from fragmentary skulls from owl pellets 
collected by Lund (1840a,b [1841b,c]) and described in 
more detail by Winge (1887), there is only one record of P. 
brasiliensis from the twentieth century.

Phyllomys dasythrix Hensel, 1872
Drab Atlantic Tree Rat

synonyms:
Phyllomys dasythrix Hensel, 1872b:49, plate 1, Figs. 

11 and 12; type locality “Rio Grande do Sul, Süd- 
Brasiliens”; restricted to “Porto Alegre, Rio Grande do 
Sul, Brazil, 30°04′S 51°07′ W” (Emmons, Leite et al. 
2002:21).

[Loncheres (Loncheres)] dasythrix: E.- L. Trouessart, 1880b: 
177; name combination.

[Echimys (Echimys)] dasythrix: E.- L. Trouessart, 1904:503; 
name combination.

[Nelomys] dasythrix: Thomas, 1916d:240; name combina-
tion.

Echimys dasythrix dasythrix: Cabrera, 1961:540; name com-
bination.

Echimys (Nelomys) dasythrix: Eisenberg and Redford, 1999: 
487; name combination.
description:  Medium- sized for genus, head and 

body length 190– 195 mm, tail length 205– 225 mm, hind-
foot length 32– 39 mm, and ear length 13– 19 mm (Y. L. R. 
Leite et al. 2008). Pelage soft, with very fi ne and long (0.2 
× 26 mm) aristiforms on rump, paler at base and black-
ish distally, with thin whip- like tips. Tail moderately cov-
ered with brown hairs to tip, which lacks tuft. Skull with 
weakly developed supraorbital ridges; interorbital region 
slightly divergent posteriorly, sometimes with small post-
orbital pro cess present; zygomatic arches robust with 
maximum height approximately one- third length of ju-
gal; lateral pro cess of supraoccipital short, extending to 
horizontal midline of external auditory meatus; mesop-
terygoid fossa narrow, forming angle of 45– 60°, reach-
ing to last lamina of M2. Incisive foramina oval. Cheek 
teeth large with palatine width less than tooth width at 
M1, and toothrows parallel. Mandible with ventral root 
of angular pro cess not defl ected laterally. Upper incisors 
orthodont.

distribution:  The known range of Phyllomys das-
ythrix is along the south coast of Brazil; from the state of 
Paraná (ca. 26°S) to Rio Grande do Sul (ca. 30°S).

selected localit ies  (Map 503; from Y. L. R. 
Leite 2003:67): BRAZIL: Paraná, Palmira (BM 0.6.29.20); 

Map 503    Selected localities for Phyllomys dasythrix (●), Phyllomys lundi ( ), 
and Phyllomys mantiqueirensis (■).
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selected localit ies  (Map 504): BRAZIL: São 
Paulo, Estação Experimental de Ubatuba (type locality of 
Echimys [Phyllomys] kerri Moojen, 1950, as restricted by 
Emmons, Leite et al. 2002).

subspecies :  Phyllomys kerri is monotypic.
natural history:  The type locality of Phyllomys 

kerri is within broadleaf evergreen rainforest close to sea 
level. No other information is known.

remarks :  This species is known from only three 
specimens, all collected at the type locality. Y. L. R. Leite 
(2003:73) stated that the morphological differences 
 between P. kerri and P. nigrispinis identifi ed by Moojen 
(1950) in his description of the former fall within the natu-
ral range of variation of the latter species. Nevertheless, 
he provided additional diagnostic characters to separate 
these two taxa (shorter maxillary toothrow, broader ros-
trum, wider interorbital region, and reduced bullae) and 
thus provisionally maintained P. kerri as a valid species, at 
least until suffi cient specimens of both taxa become avail-
able for adequate comparisons.

Phyllomys lamarum (Thomas, 1916)
Pallid Atlantic Tree Rat

synonyms:
Nelomys lamarum Thomas, 1916e:297; type locality “La-

maraõ [sic], Bahia, about 70 miles N.W. of Bahia city 
[now Salvador]. Alt. 300 mm [sic],” amended to “La-
marão, about 70 miles NW Salvador, Bahia, Brazil, 
11°47′S 38°53′ W, elev. 300 m” (Emmons, Leite et al. 
2002:26).

[Echimys] lamarum: Tate, 1935:431; name combination.
Phyllomys blainvilii: Moojen, 1952b:139, plate 19; not 

blainvilii Jourdan.
Echimys dasythrix lamarum: Cabrera, 1961:541; name com-

bination.
Echimys (Nelomys) lamarum: Eisenberg and Redford, 1999: 

487; name combination.
Phyllomys lamarum: Emmons, Leite, Kock, and Costa, 2002: 

26; fi rst use of current name combination.
description:  Medium sized for genus, with head 

and body length 195– 230 mm, tail length 210– 233 mm, 
hindfoot length 32– 35 mm, and ear length 13– 16 mm (Em-
mons and Feer 1997). Dorsum yellow- brown with speck-
led pattern given by short (24 mm), broad (1.3 mm) aris-
tiforms. Spines pale at base and darken toward tip where 
they become orange, ending in dark, thin, whip- like tips. 
Venter pale brown with white patches, varying to pure 
white; fulvous lateral line typically present. Tail relatively 
slender, slightly shorter than or equal to head and body 
length, and thinly covered with pale brown hairs such 
that scales remain visible to the eye along entire length. 
Skull with posteriorly diverging interorbital region, almost 

Echimys kerri: C. O. da C. Vieira, 1955:437; name com-
bination.

Nelomys kerrei Emmons and Feer, 1990:274; name com-
bination, and incorrect subsequent spelling of Echimys 
(Phyllomys) kerri Moojen.
description:  Medium- sized for genus, head and 

body length 212 mm, tail length 223 mm, and hindfoot 
length 38 mm, ear length 17 mm (mea sure ments of ho-
lotype; Emmons, Leite et al. 2002). Dorsal pelage spiny, 
colored reddish brown streaked with black. Aristiforms 
hairs on rump black, averaging 27 mm in length and 1 mm 
in width, and terminated by thin, whip- like tips. Ventral 
color yellowish orange with hairs usually gray at base. 
Skull long and narrow; supraorbital ridges well developed; 
interorbital region diverges posteriorly, with inconspicuous 
postorbital pro cess; zygomatic arch robust with maximum 
height approximately one- third the length of jugal; post-
orbital pro cess of zygoma spinose and formed mainly by 
jugal; lateral pro cess of supraoccipital short, reaching hori-
zontal midline of external auditory meatus; palatine width 
equal to or greater than tooth width at M1; toothrows 
nearly parallel; mesopterygoid fossa wide, forming an an-
gle of nearly 60°, reaching last laminae in M2; incisive fo-
ramina oval. Mandible with ventral root of angular pro cess 
not defl ected laterally. Upper incisors slightly opisthodont.

distribution:  Phyllomys kerri is known only from 
the its type locality.

Map 504    Selected localities for Phyllomys kerri ( ) and Phyllomys lamarum (●).
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(mea sure ments of holotype; Y. L. R. Leite 2003). Dorsal 
pelage colored predominantly orange intermixed with 
black; neck and thighs markedly orange. Spines conspic-
uous from neck to tail. Ventral hairs cream with white 
base, providing overall washed aspect. Tail brown in color 
and hairy from base to tip. The forefeet are covered with 
brown- yellow hairs, except for gray- white fi ngers. Dorsal 
surfaces of hindfeet covered with golden- creamy hairs and 
toes with silver hair. Skull delicate with relatively narrow 
and long rostrum, and wide and convex interorbital re-
gion. M3 with only three transverse plates. Mandible with 
short coronoid pro cess and shallow sigmoid notch.

distribution:  Phyllomys lundi is known only from 
two localities separated by nearly 200 km, one each in the 
states of Minas Gerais (the type locality) and Rio de Ja-
neiro, southeastern Brazil (Y. L. R. Leite 2003).

selected localit ies  (Map 503): BRAZIL: Minas 
Gerais, Fazenda do Bené (type locality of Phyllomys lundi 
Y. L. R. Leite); Rio de Janeiro, Reserva Biológica de Poço 
das Antas (Y. L. R. Leite 2003).

subspecies :  Phyllomys lundi is monotypic.
natural history:  Phyllomys lundi occurs in sec-

ond growth, broadleaf evergreen rainforest with a dense 
understory, where most trees are at least 20 cm in diameter 
and crowns 20 m in height, and also in selectively logged 
mature forest on dry ridge- top soils, discontinuous over-
story with emergents reaching 32 m, sparse understory, and 
lack of discernible boundaries between forest strata. Both 
specimens  were taken in traps placed on tree limbs or lia-
nas within 1– 1.5 m above the ground.

remarks :  The phyloge ne tic position of P. lundi re-
mains uncertain. Analyses of mtDNA and nucDNA se-
quences suggest that this species is closely related to either 
a southern clade formed by P. dasythrix, P. sulinus, and P. 
nigrispinus or a northeastern clade comprised by P. blain-
vilii, P. lamarum, and P. brasiliensis (Loss and Leite 2011).

Phyllomys mantiqueirensis Y. L. R. Leite, 2003
Serra da Mantiqueira Atlantic Tree Rat

synonym:
Phyllomys mantiqueirensis Y. L. R. Leite, 2003:25; type 

locality “Fazenda da Onça, 13 km SW Delfi m Moreira, 
Minas Gerais, Brazil, 22°36′S 45°20′ W 1850 m.”
description:  Medium sized for genus, head and 

body length 217 mm, tail length 216 mm, hindfoot length 
41 mm, ear length 18 mm, mass 207 g (mea sure ments of 
holotype; Y. L. R. Leite 2003). Soft, densely furred arboreal 
rat with hairy tail tufted at tip. Dorsal body color brown-
ish gray. Tail equal to head and body length and darker in 
color than body; covered with brown hairs that become 
denser and longer toward tip, forming a long (30 mm) ter-
minal tuft. Skull with short and broad rostrum, narrow in-

straight- edged due to inconspicuous or absent postorbital 
pro cesses, with well- developed supraorbital ledges; zygo-
matic arch relatively robust with maximum height less than 
or equal to one- third the length of jugal; postorbital pro-
cess of zygoma spinose, usually without contribution from 
squamosal; lateral pro cess of supraoccipital short, extend-
ing to midline of external auditory meatus; wide, forming 
an angle of more than 60°, mesopterygoid fossa reaches 
last lamina of M2; incisive foramina oval. Mandible with 
ventral root of angular pro cess defl ected laterally; ventral 
spine present near posterior junction of mandibular rami. 
Upper incisors orthodont.

distribution:  Phyllomys lamarum extends along 
coastal Brazil from the state of Paraíba in the northeast 
(ca. 7°S) to Espírito Santo in the southeast (ca. 19°S), and 
inland to northern Minas Gerais. The three geographic sets 
of known localities are each about 700 km apart, and thus 
may represent truly disjunct populations.

selected localit ies  (Map 504): BRAZIL: Bahia, 
Lamarão (type locality of Nelomys lamarum Thomas, as 
amended by Emmons, Leite et al. 2002), São Gonçalo (Y. 
L. R. Leite 2003); Espírito Santo, Pancas (Loss and Leite 
2011); Minas Gerais, Estação Ecológica de Acauã (Y. L. R. 
Leite 2003), Fazenda Paiol (UMFG 1491); Paraíba, Ma-
manguape (Y. L. R. Leite 2003).

subspecies :  Phyllomys lamarum is monotypic.
natural history:  Phyllomys lamarum is found 

mainly in semideciduous forests but extends to the coastal 
forests in Paraíba state.

remarks :  Identifi cation of specimens assigned to this 
species from the coastal area of northeastern Brazil (states 
of Alagoas, Pernambuco, and Paraíba) should be reviewed; 
these likely represent an undescribed species of Phyllomys 
(see Loss and Leite 2011). As mentioned in the account 
of P. blainvilii, Moojen (1952b) had these two species re-
versed. Specimens of P. lamarum from the arid parts of 
the range, such as the type locality of Lamarão, are paler 
than specimens from moister areas, for example, in Minas 
Gerais (Y. L. R. Leite 2003).

N. P. Araújo et al. (2014) described the karyotype of a 
male with 2n = 56, FN = 102 collected at Araçuaí, Minas 
Grais (16.85°S, 42.07°W).

Phyllomys lundi Y. L. R. Leite, 2003
Lund’s Atlantic Tree Rat

synonym:
Phyllomys lundi Y. L. R. Leite, 2003:19; type locality “Fa-

zenda do Bené, 4 km SE Passa Vinte, Minas Gerais, Bra-
zil, 22°14′S 44°12′ W 680 m.”
description:  Among smallest species in genus, 

with head and body length 209 mm, tail length 204 mm, 
hindfoot length 36 mm, ear length 16 mm, and mass 145 g 
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and long; supraorbital ledges well developed and interor-
bital region parallel sided or divergent posteriorly with 
inconspicuous, or absent, postorbital pro cesses; zygomatic 
arch robust with its maximum height more than one- third 
the length of jugal; postorbital pro cess of zygoma spinose 
and formed mainly by jugal; lateral pro cess of supraoccipi-
tal short, extending to horizontal midline of external audi-
tory meatus; incisive foramina are small and teardrop in 
shape; maxillary teeth narrow, with palatine width equal 
to tooth width at M1; toothrows parallel; mesopterygoid 
fossa narrow, forming angle of about 45°, reaching last 
lamina of M2; tympanic bullae small. Mandible with ven-
tral root of angular pro cess not defl ected laterally. Upper 
incisors opisthodont.

distribution:  Phyllomys medius is known in 
southern Brazil from the states of Minas Gerais and Rio 
de Janeiro in the north to Rio Grande do Sul in the south.

selected localit ies  (Map 505; from Y. L. R. 
Leite 2003, except as noted): BRAZIL: Minas Gerais, Alto 
da Consulta; Paraná, Rio Paracaí, Roça Nova (type local-
ity of Loncheres medius Thomas, as amended by Emmons, 
Leite et al. 2002); Rio Grande do Sul, Banhado do Pontal; 
Rio de Janeiro, Fazenda Comari; São Paulo, Barra do Ri-
beirão Onça Parda; Santa Catarina, Florianópolis.

subspecies :  Phyllomys medius in monotypic.
natural history:  This species is found mainly 

along the coast in areas of broadleaf evergreen rainfor-
est but extends into Araucaria forests in Paraná state 
(ca. 52°W). Northern rec ords are from elevations as high 

terorbital region, well- developed lacrimal pro cesses, small 
and oval incisive foramina. Mandible with slim and long 
coronoid pro cess and deep sigmoid notch.

distribution:  Phyllomys mantiqueirensis is known 
only from the type locality.

selected localit ies  (Map 503): BRAZIL: Minas 
Gerais, Fazenda da Onça (type locality of Phyllomys man-
tiqueirensis Y. L. R. Leite).

subspecies :  Phyllomys mantiqueirensis is monotypic.
natural history:  The type locality is in cool, 

wet montane forest with an open overstory composed of 
a 10- m canopy and emergent araucaria trees, on a steep 
slope with a moderately dense understory composed of 
shrubs, lianas, vines, abundant bamboos and lichens, and 
some ferns. The holotype, and only known specimen, was 
collected in a trap placed 2 m high on a liana connecting 
two trees.

remarks :  This species is very distinctive, readily di-
agnosed by both morphological and molecular sequence 
characters. Phyloge ne tic analysis based on mtDNA and 
nucDNA sequences suggest a close relationship to P. pat-
toni and that, together, this pair of species may form the 
oldest lineage within the genus, one sister to all other ex-
tant forms (Loss and Leite 2011).

Phyllomys medius (Thomas, 1909)
Long- furred Atlantic Tree Rat

synonyms:
Loncheres medius Thomas, 1909:239; type locality “Roça 

Nova Serro [sic] do Mar, Parana, S[outh]. Brazil. Alt. 
1000 m,” amended to “Roça Nova, Serra do Mar, Paraná, 
Brazil, 25°28′S 49°01′ W, elevation 1000 m” (Emmons, 
Leite et al. 2002:24).

[Nelomys] medius: Thomas, 1916d:240; name combina-
tion.

[Echimys] medius: Tate, 1935:432; name combination.
Phyllomys medius: Moojen, 1952b:138; name combina-

tion.
Echimys blainvillei medius: Cabrera, 1961:540; name com-

bination.
Echimys blainvillei: Woods, 1993:791; part; not blainvilii 

Jourdan.
Phyllomys medius: Emmons, Leite, Kock, and Costa, 2002: 

23: fi rst use of current name combination.
description:  Medium sized for genus, head and 

body length 230 mm, tail length 240 mm, hindfoot length 
40 mm, and ear length 17 mm (mea sure ments of holotype; 
Emmons, Leite et al. 2002). Fur stiff but relatively soft. 
Dorsum dark brown sprinkled with black, darkest on 
mid- dorsum. Aristiforms on rump very long (36 mm), thin 
(0.4 mm), black distally, with thin whip- like tip. Ventral 
hairs distinctly gray- based, with fulvous tips. Skull robust Map 505    Selected localities for Phyllomys medius (●).
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goid fossa, forming an angle of about 60° and reaching last 
laminae of M2 or fi rst of M3. Mandible with ventral root 
of angular pro cess not defl ected laterally. Upper incisors 
slightly opisthodont.

distribution:  Phyllomys nigrispinus occurs in 
southeastern Brazil from the state of Rio de Janeiro in the 
north (ca. 22°S) to Paraná in the south (ca. 26°S), mainly 
along the coastal zone although extending inland to west-
ern São Paulo state (ca. 50°W).

selected localit ies  (Map 501; from Y. L. R. 
Leite 2003, except as noted): BRAZIL: Paraná, Guajuvira; 
Rio de Janeiro, Fazenda Alpina; São Paulo, Floresta Na-
cional de Ipanema (type locality of Loncheres nigrispina 
Wagner, as amended by Emmons, Leite et al. 2002), Ilha 
do Cardoso, Interlagos, Santos, Vanuire.

subspecies :  Phyllomys nigrispinus is monotypic.
natural history:  Phyllomys nigrispinus occurs 

in both broadleaf evergreen rainforest and semideciduous 
forest.

remarks :  Y. L. R. Leite (2003) noted that the ex-
tensive variation in morphological characters among the 
limited series of specimens available might signal multiple 
species within this taxon as he defi ned it. He reported a 
diploid number of 52 for specimens from Cachoeiras de 
Macacu, Rio de Janeiro state, but molecular data suggest 
these specimens represent an undescribed species (Loss and 
Leite 2011).

Phyllomys pattoni Emmons, Leite, Kock, 
and Costa, 2002
Patton’s Atlantic Tree Rat

synonyms:
Loncheres armatus: Burmeister, 1854:196; part; not arma-

tus I. Geoffroy St.- Hilaire.
Nelomys brasiliensis: Thomas, 1916e:297; not Phyllomys 

brasiliensis Lund.
Phyllomys brasiliensis: Moojen, 1952b:141; not Phyllo-

mys brasiliensis Lund.
Nelomys sp.: Emmons and Feer, 1990:220; under the com-

mon name “rusty- sided tree rat.”
Phyllomys pattoni Emmons, Leite, Kock, and Costa, 2002: 

30; type locality “Mangue do Caritoti, Caravelas, Ba-
hia, Brazil, 17°43′30′′S 39°15′35′′W; at sea level.”
description:  Medium- sized for genus, head and 

body length 209– 241 mm, tail length 190– 223 mm, hind 
foot length 40– 42 mm, and ear length 16– 18 mm. Most 
heavily spined species in genus; aristiforms on rump aver-
age 23 mm in length and 1.0 in width. Dorsal spines light 
gray at base, gradually darkening toward black medially, 
and terminate in blunt orange tip. Most aristiforms on 
rump lack characteristic whip- like tip present in all other 

as 1,000 m; those in the south are at lower elevations, sug-
gesting a preference for cooler climates. Davis (1945a) pro-
vided detailed descriptions of the habitat of this species at 
Terezópolis, in Rio de Janeiro state.

remarks :  Sbalqueiro et al. (1988) reported a diploid 
number of 96 for two specimens from Santa Catarina (as 
Echimys dasythrix, but one specimen identifi ed by Y. L. R. 
Leite 2003:69 as P. medius).

Phyllomys nigrispinus (Wagner, 1842)
Black- spined Atlantic Tree Rat

synonyms:
Loncheres nigrispina Wagner, 1842c:361; type locality “Yp-

anema,” amended to “Floresta Nacional de Ipanema, 
20 km NW Sorocaba, São Paulo, Brazil, 23°26′S 47°37′ W, 
elev. 550– 970 m” (Emmons, Leite et al. 2002:17).

[Loncheres (Loncheres) Blainvillii] nigrispina: E.- L. Troues-
sart, 1880b:177; name combination.

[Loncheres (Loncheres)] nigrispina: E.- L. Trouessart, 1897: 
604; name combination.

[Echimys (Echimys)] nigrispina: E.- L. Trouessart, 1904: 
503; name combination.

[Nelomys] nigrispina: Thomas, 1916e:297; name combi-
nation.

Echimys nigrispina: Tate, 1935:432; name combination.
Phyllomys nigrispina: Moojen, 1952b:141; name combi-

nation but incorrect gender concordance.
Echimys (Nelomys) nigrispinus: Eisenberg and Redford, 

1999:488; name combination.
Phyllomys nigrispinus: Emmons, Leite, Kock, and Costa, 

2002:17; fi rst use of current name combination, and 
correct gender ending.
description:  Medium sized for genus, head and 

body length 215 mm, tail length 240 mm, hindfoot length 
40 mm, and ear length 18 mm (Emmons and Feer 1997). 
Substantial variation within and among populations, but 
generally dorsum spiny with reddish brown hairs streaked 
with black, clothed with relatively narrow (1 mm), medium 
length (27 mm), and black aristiform hairs that terminate 
with thin, whip- like tips. Ventral color extremely vari-
able, ranging from buffy- white to yellowish gray; hairs are 
usually white at base. Skull with supraorbital ridges well 
developed; interorbital region diverging posteriorly with 
absent or inconspicuous postorbital pro cesses; zygomatic 
arch slender to moderately robust, maximum height be-
tween one- fourth and one- third length of jugal; postorbital 
pro cess of zygoma rounded or spinose, formed mainly by 
jugal; lateral pro cess of supraoccipital long, extending be-
low horizontal midline of external auditory meatus; inci-
sive foramina oval; palatine width equal to or broader than 
tooth width at M1; toothrows parallel; wide mesoptery-
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Phyllomys sulinus Y. L. R. Leite, Christoff, 
and Fagundes, 2008
Southern Atlantic Tree Rat

synonym:
Phyllomys sulinus Y. L. R. Leite, Christoff, and Fagundes, 

2008: 846; type locality “South bank of the Uruguay 
River, municipality of Aratiba, Rio Grande do Sul, Bra-
zil, 27°23′39′′S 52°18′01′′W, 420 m elevation.”
description:  Medium sized for genus for genus, 

head and body length 200– 210 mm, tail length 160– 
248 mm, hindfoot length 35– 40 mm, and ear length 11– 
18 mm (Y. L. R. Leite et al. 2008). Pelage coarse, with 
both aristiform and setiform hairs; aristiforms on rump 
medium in length (26 mm) and width (0.6 mm), wider and 
paler at base, thinning gradually into black and with thin 
whip- like tip; setiforms on rump (24 mm) slightly shorter 
than aristiforms, with basal portion gray, gradually turning 
to dark brown, with 4 mm orange band near tip. Over-
all dorsal color orange brown. Ventral region covered 
with short (10 mm), cream- colored hairs with gray bases; 
white patches of fur occur on chin, throat, axillary, and 
inguinal regions. Tail dark brown above and light brown 
below; hairy along entire length, usually with scales hid-
den; tail hairs longer toward the tip, forming conspicu-
ous (20 mm) terminal tuft. Head dark brown, contrasting 
with lighter body; nose blunt and gray brown; cheeks pale 
cream. Mystacial vibrissae dark brown and long (65 mm); 
longest supercilliary and genal vibrissa reach 45 mm. Ears 
dark brown and nearly naked, sparsely covered with long 
(15 mm) and very thin hairs, especially along edges. Tail 
long (about 120% of head and body length); hindfeet 
short and broad (with claws, about 21% of head and body 
length); ears round and small (about 8% of head and body 
length). Dorsal surfaces of forefeet and hindfeet silver gray; 
ungual tufts grayish white and long, extending slightly be-
yond claws. Ventral surface of forefoot with thenar, hy-
pothenar, and three equidistant interdigital pads; ventral 
surface of hindfoot with thenar, hypothenar, and four equi-
distant interdigital pads. Glans penis elongate, with slight 
medial swelling; terminal portion cone shaped, ending in 
long pointed bacular papilla; urethral lappets present near 
proximal end intromittent sac.

Skull with well- developed supraorbital ridged; interor-
bital region slightly divergent posteriorly, sometimes with 
small postorbital pro cess; zygomatic arch robust, with 
maximum approximately one- third the length of jugal; 
postorbital pro cess of zygoma spinose, formed mainly by 
jugal; lateral pro cess of supraoccipital short, extending to 
horizontal midline of the external auditory meatus; inci-
sive foramina oval; mesopterygoid fossa narrow, forming 
an angle of 45– 60°, and reach last lamina of M2. Cheek 

species (Emmons, Leite et al. 2002). Overall, dorsum dark 
brown, with speckled aspect given by rusty- tipped spines. 
Tail slightly shorter to slightly longer than head and body 
length and covered with fi ne hair to tip, although scales 
remain visible to eye. Skull robust and relatively broad; 
supraorbital ledges well developed and beaded; interor-
bital region divergent posteriorly and lacks postorbital 
pro cess; zygomatic arch robust with maximum height 
approximately one- third the length of jugal; postorbital 
pro cess of zygoma spinose, with contributions of both 
jugal and squamosal; lateral pro cess of supraoccipital 
long, extending below horizontal midline of external 
auditory meatus; incisive foramina bullet shaped; maxil-
lary toothrows relatively short and narrow, with palatine 
width equal to tooth width at M1. Mandible with ventral 
root of angular pro cess defl ected laterally. Upper incisors 
orthodont.

distribution:  Phyllomys pattoni is a wide- ranging 
species of coastal Brazil, extending from the state of 
Paraíba (ca. 7°S) in the northeast to São Paulo (ca. 23°S) 
in the southeast.

selected localit ies  (Map 502; see Emmons, 
Leite et al. 2002, except as noted): BRAZIL: Bahia, Fazenda 
Pirataquicê, Mangue do Caritoti (type locality of Phyllo-
mys pattoni Emmons, Leite, Kock, and Costa, 2002), São 
Felipe; Espírito Santo, Fazenda Santa Terezinha, Parque 
Estadual da Fonte Grande; Minas Gerais, Além Paraíba, 
Fazenda Monte Claros, Mata Paraíso; Paraíba, João Pes-
soa; Pernambuco, Dois Irmãos; Rio de Janeiro, Fazenda 
União, Ilha Grande, Tijuca; São Paulo, Piquete.

subspecies :  Phyllomys pattoni is monotypic.
natural history:  Phyllomys pattoni is found 

chiefl y in broadleaf evergreen rainforest and associated 
habitats, such as mangroves, from sea level to 1,000 m.

remarks :  Zanchin (1988) gave a diploid number 
of 80 for a specimen he identifi ed as “Echimys sp.” and 
Severo described a karyotype of 2n = 80, FN = 112, under 
the name “Echimys thomasi.” Both are reports of the 
same specimen from Espírito Santo state. Paresque et al. 
(2004) describe a karyotype of 2n = 80, FN = 100, for P. 
pattoni, also a specimen from Espírito Santo. Whether 
the reported differences in the number of autosomal arms 
refl ect real morphological distinctions or are methodolog-
ical artifacts remains to be established. Specimens from 
Rio de Janeiro are 2n = 72, FN = 114 (Y. L. R. Leite 2003). 
As documented by Emmons, Leite et al. (2002), this spe-
cies was incorrectly associated with Lund’s P. brasilien-
sis for more than a century (Burmeister 1854; Thomas 
1916e; Moojen 1952b). Emmons and Feer (1990, 1997) 
referred to this species as the “Rusty- Sided Atlantic Tree 
Rat, Nelomys sp.”
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rainforest experiences warm and wet climate without a dry 
season, whereas a seasonal climate with a relatively severe 
dry season (generally from April to September) predomi-
nates in the Atlantic semideciduous and Araucaria forests 
(Morellato and Haddad 2000).

remarks :  Y. L. R. Leite (2003) described and mapped 
this species as P. aff. dasythrix. Y. L. R. Leite et al. (2008) 
described and fi gured a karyotype with 2n = 92, FN = 102) 
of a paratype from Rio Grande do Sul. Yonenaga (1975) 
reported a diploid number of 90 for a specimen from São 
Paulo state that likely is this species (see Y. L. R. Leite 
2003:77 for discussion).

Phyllomys thomasi (Ihering, 1897)
Thomas’s Atlantic Tree Rat

synonyms:
Mesomys thomasi Ihering, 1897:171; type locality “Ilha de 

São Sebastião,” amended to “Ilha da São Sebastião, São 
Paulo, Brazil, 23°46′S 45°21′ W (Emmons, Leite et al. 
2002: 23).

Loncheres nigrispina: Ihering, 1898:506; part; not Lon-
cheres nigrispina Wagner.

[Euryzygomatomys] thomasi: E.- L. Trouessart, 1904:506; 
name combination.

L[oncheres]. thomasi: Thomas, 1909:239; name combina-
tion.

[Nelomys] thomasi: Thomas, 1916d:240; name combina-
tion.

[Echimys] thomasi: Tate, 1935:432; name combination.
Phyllomys thomasi: Moojen, 1952b:138; fi rst use of cur-

rent name combination.
Echimys blainvillei thomasi: Cabrera, 1961:540; name com-

bination.
Echimys (Nelomys) thomasi: Eisenberg and Redford, 1999: 

488; name combination.
description:  Largest species in genus: mea sure-

ments of holotype include head and body length 287 mm, 
hindfoot length 47 mm (Emmons, Leite et al. 2002); un-
vouchered specimen with head and body length 270 mm, 
tail length 270 mm, mass 432 g (Olmos 1997). Dorsal 
pelage spiny; overall color reddish brown streaked with 
black, darker on mid- dorsum. Venter cream to light gray, 
grading gradually from sides. Aristiforms on rump long 
(33 mm), relatively narrow (0.7 mm), and gray- brown 
proximally and black distally with thin whip- like tip. 
Tail robust and covered with dark brown hair from base 
to tip. Skull with well- developed supraorbital ledges; 
interorbital region nearly parallel, with inconspicuous 
postorbital pro cesses; zygomatic arch robust, reaching 
maximum height more than one- third the length of ju-
gal; postorbital pro cess of zygoma usually rounded and 
formed mainly by jugal; lateral pro cess of supraoccipital 

teeth large; palatine width usually less than tooth width at 
M1; upper toothrows parallel. Mandible with ventral root 
of angular pro cess not defl ected laterally. Upper incisors 
orthodont.

distribution:  Phyllomys sulinus occurs in the sub-
tropical region of southern Brazil, from the states of São 
Paulo to Rio Grande do Sul. Y. L. R. Leite (2003) men-
tioned a possible occurrence in the state of Minas Gerais, 
just north of São Paulo, based on an unlabeled voucher 
(UFMG 3015) found in a freezer by E. L. Sábato and M. T. 
da Fonseca. Y. L. R. Leite’s (2003) suggestion that P. su-
linus is a highland species is incorrect because specimens 
have been collected below 500 meters at the type locality 
as well as on the island of Santa Catarina.

selected localit ies  (Map 506; from Y. L. R. 
Leite et al. 2008, except as noted): BRAZIL: Paraná, 
Parque Barigüi; Rio Grande do Sul, Aratiba (type local-
ity of Phyllomys sulinus Leite, Christoff, and Fagundes, 
2008), Parque Nacional dos Aparados da Serra; Santa Ca-
tarina, Ilha de Santa Catarina; São Paulo, Teodoro Sam-
paio, Estação Biológica de Boracéia, Parque Estadual da 
Serra do Mar.

subspecies :  Phyllomys sulinus is monotypic.
natural history:  Similar to the other species of 

Phyllomys, P. sulinus is a nocturnal, arboreal folivore, nest-
ing above ground, usually in tree hollows (Y. L. R. Leite 
2003; Y. L. R. Leite et al. 2008). Specimens of P. sulinus 
have been recorded in coastal Atlantic rainforest, as well as 
Araucaria and semideciduous forests inland. The Atlantic 

Map 506    Selected localities for Phyllomys sulinus (●).
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[Loncheres (Loncheres) Blainvillii] unicolor: E.- L. Troues-
sart, 1880b:177; name combination, but incorrect sub-
sequent spelling of blainvilii Jourdan.

[Loncheres (Loncheres)] unicolor: E.- L. Trouessart, 1897: 
604; name combination.

[Echimys (Echimys)] unicolor: E.- L. Trouessart, 1904:503; 
name combination.

Nelomys unicolor: Thomas, 1916e:297; name combination.
[Echimys (Phyllomys)] unicolor: Moojen, 1950:491; name 

combination.
Phyllomys unicolor: Moojen, 1952b:142; fi rst use of cur-

rent name combination.
description:  Second of two large species in genus, 

with estimated mea sure ments of holotype including head 
and body length 280 mm, tail length 202 mm, hindfoot 
length 37– 40.4 mm, and ear length 16.4 mm (Emmons, Leite 
et al. 2002). Pelage with short (<2.0 cm on dorsal mid- rump) 
and stiff narrow hairs of uniform color throughout length. 
Overall dorsal color uniformly pale rusty red- brown grading 
to buff on venter. Tail rust colored, completely covered with 
long hairs (ca. 5 mm) that hide scales and that become longer 
toward tip. Hindfeet broad but not long (average hindfoot 
length 40.5 mm), with stout claws and yellowish above. Ears 
nearly naked, short (average ear length 16.2 mm), with tuft 
on anterior rim. Skull massively built, dorsally fl at in lateral 
profi le, and with short and robust rostrum; jugals broad dor-
soventrally; jugal fossa deeply concave and a strong, beaded 
ventral lip, with tip of fossa reaching anteriorly to ventral 
maxillojugal suture; postorbital pro cess of zygoma rounded 
and formed mainly by jugal; lateral pro cess of supraoccipital 
extends to lower edge of external auditory meatus; incisive 
foramina oval; mesopterygoid fossa wide, angle of fossa 
averaging 60°, reaching level of posterior edge of fi rst lam-
ina of M3; tympanic bullae conspicuously infl ated. Cheek 
teeth especially large (maxillary toothrow length averaging 
13.85 mm); toothrows parallel. Mandible with ventral root 
of angular pro cess defl ected laterally. Upper incisors broad, 
orange, and orthodont.

distribution:  Phyllomys unicolor is known only 
from its type locality in the southernmost part of Bahia 
state, Brazil (Emmons, Leite et al. 2002).

selected localit ies  (Map 501): BRAZIL: Bahia, 
Colônia Leopoldina [now Helvécia] (type locality of Lon-
cheres unicolor Wagner, as restricted by Emmons, Leite 
et al. 2002).

subspecies :  Phyllomys unicolor is monotypic.
natural history:  The only known locality is 

within broadleaf evergreen rainforest close to the sea. 
This species appears rare and restricted to the region 
surrounding the type locality in southern Bahia, where 
it is sympatric with the more abundant and widespread 
P. pattoni.

short, extending to midline of external auditory meatus; 
incisive foramina teardrop in shape; mesopterygoid fossa 
wide, forming an angle of about 60°, reaching posterior 
lamina of M2. Cheek teeth wide; palatine width equal to 
or greater than tooth width at M1; toothrows parallel to 
slightly divergent posteriorly. Mandible with ventral root 
of angular pro cess not defl ected laterally. Upper incisors 
slightly opisthodont.

distribution:  Phyllomys thomasi is endemic to the 
island of São Sebastião, off the coast of São Paulo.

selected localit ies  (Map 502): BRAZIL: São 
Paulo, Ilha da São Sebastião (type locality of Mesomys 
thomasi Ihering, 1897, as amended by Emmons, Leite et al. 
2002).

subspecies :  Phyllomys thomasi is monotypic.
natural history:  The habitat of this species is 

broadleaf evergreen rainforest over rugged topography, 
from sea level to 1,379 m. Olmos (1997) found a nest 
13 m up in a fork of a tree, it was constructed of “inter-
woven dried and twisted leaves of Terminalia . . .  forming 
a roughly oval dome with a base” and mea sured 380 × 300 
× 200 mm. The female he caught in this nest and kept for 
three days ate fruit but not green fodder. Olmos (1997) 
noted that the rat was then (in 1994) uncommon. It is 
classifi ed as Endangered (IUCN 2011) because of its small 
total range size endemic to a single island and declining 
population.

remarks :  Ihering based his original description of P. 
thomasi on the fact that the only specimen he had exam-
ined had no tail (Ihering 1897). After he had inspected the 
remaining specimens collected in the original series, some 
with tails and others without, he concluded that it was 
conspecifi c with P. nigrispinus (Ihering 1898). Phyllomys 
thomasi is, however, distinguished from P. nigrispinus by 
its much larger size although it otherwise shares a similar 
general morphology. It is also very similar to P. kerri in 
cranial shape but is proportionally larger in all skull mea-
sure ments (Y. L. R. Leite 2003:68). A photograph of a liv-
ing specimen taken by F. Olmos (pers. comm. to L. H. Em-
mons) shows a handsome rat with a striking pitch black 
and thickly furred tail, blackish back, and warm brown 
sides. As all museum specimens are many de cades to over 
a century old, possibly their original black colors have 
bleached to red- brown.

Phyllomys unicolor (Wagner, 1842)
Unicolored Atlantic Tree Rat

synonyms:
Loncheres unicolor Wagner, 1842c:361; type locality 

“Brasilia,” restricted to “Colônia Leopoldina [now Helvé-
cia], 50 km SW Caravelas, Bahia, Brazil, 17°48′S 39°39′ W, 
elev. 59 m” (Emmons, Leite et al. 2002:19).



928 Mammals of South America

spectacular color and color pattern of a living animal  were 
published in a press release announcing the rediscovery of 
this species after a 113- year lapsus (Conservation Inter-
national 2011).

Maxillary cheek teeth are rectangular in shape, lon-
ger than wide; the teeth and toothrow are relatively long 
and bowed inward. Each upper tooth (PM4– M3) is split 
by a deep fl exus into two parts; the anterior lophs have 
fl exi opening labially and posterior lophs have fl exi open-
ing lingually. Protocones are broad, conferring a wishbone 
shape to joined anteroloph/protoloph pairs, especially on 
PM4. Lower molars are split by mesofl exid and hypofl exid 
into two parts, a curved and laminar anterolophid and a 
somewhat wishbone- shaped entoconid/posterlophid. The 
lower premolar is split by two fl exids into a small, closed 
triangular anterior loph apparently lacking a fossette; a 
laminar metalophid, and a wishbone- shaped posterior 
loph opens lingually. Hypofl exids are strongly oblique; 
protoconids large and squarish. The lower incisors are 
strongly curved. The cranium is conspicuously curved in 
dorsal profi le; the rostrum short and broad. Auditory bul-
lae are small and fl attened, merging with the alisphenoid at 
a shallow angle. The auditory meatus is small and placed 
high near the squamosal; the auditory tube is short and 
strongly directed anteriorly; the lateral pro cess of the su-
praoccipital is extremely short. A bony bridge present be-
tween the foramen ovale and the masticatory foramen is 
exceptionally long; there seems to be a small oval vacuity 
below the presphenoid- basisphenoid suture. The condyloid 
pro cess of mandible is deep; the angle of the sigmoid notch 
between angular and condyloid pro cesses of mandible are 
shallow; and the mandibular foramen is set in a fossa be-
side the condyloid ridge. The masseteric crest of lower edge 
of mandible is poorly developed and shallow; the pterygoid 
shelf is small.

synonym:
Isothrix: J. A. Allen, 1899b:197; description of rufodorsa-

lis; not Isothrix Wagner.
Echimys: E.- L. Trouessart, 1904:504; part (listing of 

 rufodorsalis); not Echimys F. Cuvier.
Diplomys: Tate, 1935:415; part (listing of rufodorsalis); 

not Diplomys Thomas.
Santamartamys Emmons, 2005:282; type species Isothrix 

rufodorsalis J. A. Allen, by original designation.
remarks :  Santamartamys seems closely allied to 

members of the genus Diplomys, where until recently it 
had been placed. It shares with Diplomys a number of 
probable apomorphies as well as close geographic affi nity. 
Emmons (2005) segregated it as a genus primarily because 
of its distinctive cheek tooth occlusal morphology, which is 
different from all other living echimyids. This taxon like-
wise has unique pelage, mammae placement, bullar, and 

remarks :  The only known specimen is the holotype, 
collected before 1824, and redescribed fully by Emmons, 
Leite et al. (2002). Moojen (1952b:491) provided a brief 
description of a specimen he allocated to this species, 
and compared it to P. kerri, but this reference is likely 
a misidentifi cation of some other species (Y. L. R. Leite 
2003:66). After intensive fi eld surveys at the type local-
ity, Y. L. R. Leite et al. (2007) reported the rediscovery of 
P. unicolor. Their report was based on a young specimen 
identifi ed as P. unicolor by a combination of morphologi-
cal characters and a high level of mtDNA cytochrome-b 
sequence divergence from syntopic P. pattoni. However, 
Loss and Leite (2011) resequenced this same specimen 
and obtained a different cytochrome-b sequence. These 
new data, combined with additional nuclear sequences, 
unambiguous place the specimen within the P. pattoni 
clade. Thus, the original identifi cation of the specimen ob-
tained by Y. L. R. Leite et al. (2007) is erroneous, leaving 
P. unicolor still known solely by the holotype (Loss and 
Leite 2011).

Genus Santamartamys Emmons, 2005
Louise H. Emmons and James L. Patton

Santamartamys are medium- sized (head and body length 
190 mm, tail length 267 mm, hind foot length 40 mm, and 
ear length 12 mm), bright rust- red arboreal rats, with sides 
and legs paling to yellowish orange and gray underfur 
(Emmons and Feer 1997:243). The throat and chest are 
pale orange, the tip of the chin is white, and the venter 
is washed with orange. The coat is not stiff or bristly but 
instead has long, lax overhairs, 2.0– 3.8 cm in length on the 
dorsum. Overhairs are so slender that they are diffi cult to 
distinguish from other pelage. Dense woolly pelage cov-
ers the legs to the ankles and wrists. A crest of long hair, 
bright red in color like the back, is present on the crown 
between the ears. The muzzle and sides of the head are 
tawny yellow- gray streaked with black. The vibrissae are 
fi ne and relatively short, extending to behind the ears. The 
longest genal and mystacial vibrissae are 5 cm; vibrissae are 
present on the wrist. The ears are short, almost naked, with 
thin tufts of long brown hair sprouting from the inner rim. 
Two pairs of lateral mammae are present on the abdominal 
edge of lateral pelage, in the ventral pelage fi eld. The tail 
is longer than the head and body, robust, thickly haired 
with rusty fur for 2 cm at the base but abruptly changing 
to fi ne brown or black hair that covers the scales for three- 
fi fths the length but with a terminal two- fi fths pure white. 
Forefeet and hindfeet are brown above, washed with sil-
ver; both palmar and plantar surfaces lack tiny tubercles 
between pads; and the pollux has a nail. The unusual and 
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Santa Marta (Conservation International 2011); Onaca 
(type locality of Isothrix rufodorsalis J. A. Allen).

subspecies :  Santamartamys rufodorsalis is monotypic.
natural history:  Presumably a montane forest in-

habitant, S. rufodorsalis is among the most rare and poorly 
known species of South American mammals (Emmons and 
Feer 1997).

remarks :  The single species is apparently known from 
only three specimens in the American Museum of Natural His-
tory in New York (AMNH 14605, 14606, and 34392) and an 
unrecorded number of specimens in the collection of the Insti-
tuto de Investigación Alexander von Humboldt in Colombia 
(Alberico et al. 2000). A living individual found at the El Do-
rado Nature Reserve Eco- lodge in the Sierra Nevada de Santa 
Marta was recently observed and photographed (Conserva-
tion International 2011). Rodríguez- Mahecha et al. (1995) 
incorrectly identifi ed O. Bangs as the author of the name.

Genus Toromys Iack- Ximenes, de Vivo, 
and Percequillo, 2005
Louise H. Emmons, Yuri L. R. Leite, and James L. Patton

This is a genus of large arboreal rats with an average head 
and body length ranging from 237 (T. rhipidurus) to 307 
(T. grandis) mm, tail length averaging 80– 90% of the body, 
and short, rounded ears. The genus is diagnosed primarily 
by its well- haired tail, either fully furred (T. grandis), or with 
sparser hairs that decrease in density from base to tip (T. 
rhipidurus). The body is covered with stiff setiform and aris-
tiform hairs that terminate in hair- like pro cesses instead of 
sharp points (termed “stiff bristles” as opposed to spines by 
Emmons 2005). Forefeet and hindfeet have small tubercular 
rugosities between the plantar and palmar pads. The skull 
shares the same basic morphological plan of Echimys, Phyl-
lomys, and Makalata, although the nasals are constricted me-
dially, the squamosotympanic fenestra is a narrow horizontal 
slit, the supraorbital ridge is expanded into a shelf, and the 
protoloph and metaloph of PM4– M3 are often connected by 
a slender mure. The mean maxillary toothrow length (13– 
15 mm) is longer than those of any Makalata (modifi ed to 
include T. rhipidurus from Iack- Ximenes et al. 2005).

synonyms:
Loncheres: Wagner, 1845a:145; part (description of gran-

dis); not Loncheres Illiger.
Echimys: E.- L. Trouessart, 1904:504; part (listing of gran-

dis); not Echimys F. Cuvier.
Makalata: Emmons and Feer, 1997:236; part (listing of 

grandis and rhipidurus); not Makalata Husson.
Toromys Iack- Ximenes, de Vivo, and Percequillo, 2005a:91; 

type species Loncheres grandis Wagner, by original desig-
nation.

alisphenoid confi gurations. Emmons based her descrip-
tion above largely on AMNH 34392, a young female with 
little- worn dentition. The teeth of the holotype, AMNH 
14606, are extremely worn. The genus is monotypic.

Santamartamys rufodorsalis ( J. A. Allen, 1899)
Red-Crested Tree Rat

synonyms:
Isothrix rufodorsalis J. A. Allen, 1899b:197; type locality 

“Onaca, Santa Marta District,” Magdalena, Colombia.
Echimys (Isothrix) rufodorsalis: E.- L. Trouessart, 1904: 

504; name combination.
Diplomys rufodorsalis: Tate, 1935:415; name combination.
Santamartamys rufodorsalis: Emmons, 2005; fi rst use of 

current name combination.
description:  As for the genus.
distribution  (from Emmons and Feer 1997:243): 

Santamartamys rufodorsalis is known only from the Sierra 
Nevada de Santa Marta, between 700 and 2,000 m. Eisen-
berg (1989: map 13.73) mapped a locality (incorrectly as 
Diplomys caniceps) in the Sierra de Parijá without docu-
mentation, and O. J. Linares (1998) suggested that the spe-
cies might range to this mountain area in Venezuela.

selected localit ies  (Map 507): COLOMBIA: 
Magdalena, El Dorado Nature Reserve, Sierra Nevada de 

Map 507    Selected localities for Santamartamys rufodorsalis (●). Contour line 
= 2,000 m.
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very short pencil 2– 3 mm long. Craniodental features as 
for genus, except anterior part of jugal greatly expanded 
dorsoventrally (Iack- Ximenes et al. 2005a:Fig. 8).

distribution:  Iack- Ximenes et al. (2005a) mapped 
the 16 known localities along both sides of the lower Rio 
Amazonas, from near it confl uence with the Rio Negro to 
Ilha Caviana at its mouth.

selected localit ies  (Map 508; from Iack- 
Ximenes et al. 2005a, except as noted): BRAZIL: Amazo-
nas, Lago do Batista, Manaqueri (type locality of Loncheres 
grandis Wagner), Urucurituba; Pará, Fazenda Paraíso, Fa-
zenda Recreio, Fazenda São Pedro, Igarapé Açú, Lago Cuit-
eua, Santarém.

subspecies :  Toromys grandis is monotypic.
natural history:  These are nocturnal, arboreal 

rats that nest in tree holes, typically near water, and only in 
lowland rainforest. They are likely restricted to fl oodplain 
forest (Emmons and Feer 1997; Iack- Ximenes et al. 2005a).

Toromys rhipidurus (Thomas, 1928)
Peruvian Toro

synonyms:
Echimys rhipidurus Thomas, 1928c:291; type locality “Pe-

bas, 300′,” Loreto, Peru.
Echimys armatus rhipidurus: Sanborn, 1949b:286; name 

combination.
Makalata rhipidurus: Emmons and Feer, 1997:239; name 

combination.
M[akalata]. rhipidura: Emmons, 2005:299; name combi-

nation.

remarks :  The genus was considered monotypic when 
described, but Emmons (2005) included Echimys rhipi-
durus Thomas within a “grandis group” in her concept 
of Makalata, in which she also placed Loncheres grandis 
Wagner, the type species of Toromys. Provisionally, there-
fore, we include these two species within the genus Toro-
mys, pending a more thorough review. Toromys appears as 
the sister to a clade comprising Phyllomys + Diplomys in 
the phyloge ne tic analysis of G. A. S. Carvalho and Salles 
(2004), although in the same larger clade as Echimys chrys-
urus (the type species of Echimys), Makalata spp., and Iso-
thrix. Molecular analyses place Toromys (as represented by 
T. grandis) in a clade with Phyllomys, Echimys, and Maka-
lata (Upham and Patterson 2012; Upham et al. 2013).

KEY TO THE SPECIES OF TOROMYS:
1. Overall color golden and black; tail black and well 

furred; size larger, head and body length >270 mm, skull 
length >60 mm; distributed in lower Amazon of Brazil
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Toromys grandis

1′ Overall color blackish to reddish brown; tail dark 
brown or grayish, lightly furred; size smaller, head and 
body length <260 mm, skull length <59 mm; distributed 
in upper Amazon of Peru  . . . . . . . .Toromys rhipidurus

Toromys grandis (Wagner, 1845)
Black Toro

synonyms:
Loncheres grandis Wagner, 1845a:146; type locality “vom 

Amazonenstrom,” but according to the cata logue “Mana-
queri im Mündungsbereich des Rio Solimões” (Pelzeln 
1883; now Manaquiri, lower Rio Solimões, Amazonas, 
Brazil [Moojen 1952b; Paynter and Traylor 1991]).

Loncheres (Loncheres) grandis: E.- L. Trouessart, 1897: 
604; name combination.

Echimys (Echimys) grandis: E.- L. Trouessart, 1904:503; name 
combination.

Echimys grandis: Thomas, 1916e:295; name combination.
E[chimys]. grandis: Thomas, 1928d:410; name combina-

tion.
[Echimys] grandis: Tate, 1935:431; name combination.
Makalata grandis: Emmons and Feer, 1997:236; name com-

bination.
Toromys grandis: Iack- Ximenes, de Vivo, and Percequillo, 

2005a:91; fi rst use of current name combination.
description:  Larger species in genus, mean head 

and body length 303 mm (range: 275– 354 mm), tail length 
285.1 (range: 244– 361 mm), hind foot 52.8 mm (range: 
40– 65 mm), and ear length 19.5 (range: 15– 25 mm; Iack- 
Ximenes et al. 2005a). Pelage coarse, harsh, with stiff bris-
tles. Upper parts mixture of golden and black, head black 
sprinkled with gold; tail completely furred, terminating in 

Map 508    Selected localities for Toromys grandis (●).
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rus and T. grandis, however, has yet to be established un-
ambiguously. Emmons (2005:281, Fig. 12) also provided 
photographs of the dorsal, ventral, and lateral views of the 
skull and both medial and lateral view of the left mandible 
of the holotype (BM 20.7.1.20).

Subfamily Eumysopinae Rusconi, 1935
James L. Patton and Louise H. Emmons

The nine genera we place in this subfamily include four 
that are generalized terrestrial rats (elongated limbs, nar-
row and long hindfeet, short recurved claws on forefeet 
and hindfeet, tail nearly as long as head and body length; 
Hoplomys, Proechimys, Thrichomys, and Trinomys), three 
that exhibit semifossorial adaptations (short limbs, well- 
developed claws on the forefeet, short tail; Carterodon, Cly-
omys, and Euryzygomatomys), and two that are adapted 
for climbing (short and broad hindfeet with enlarged plan-
tar pads and well- developed digits, elongated tail as long 
as or longer than head and body length; Lonchothrix and 
Mesomys). Despite the range of body form resulting for 

description:  Smaller species in genus, mean head 
and body length 229.8 mm (range: 210– 260; N = 16), tail 
length 196.6 mm (range: 180– 215 mm; N = 14), hindfoot 
length 38.3 (range: 31– 49 mm; N = 15), ear length 14.1 mm 
(range: 11– 17 mm; N = 16), and mass 315 g (N = 1). Upper 
parts reddish to yellowish brown, fi nely to heavily streaked 
with black hairs. Head and forequarters more grayish or 
yellowish; rump and tail base more rusty or reddish. Pelage 
slightly glossy, a combination of stiff, narrow bristles and 
fl exible spines with tips drawn out into hair- like pro cesses; 
sharp and fl at spines are lacking on forequarters or sides 
of body. Rump sometimes lightly sprinkled with few white 
speckles from white- tipped spines, but generally spines lack 
pale tips seen in Makalata and Pattonomys spp. Base of 
whis kers dull rust red, but this color does not extend onto 
muzzle or between the eyes (as it does in Makalata spp.). 
Vibrissae coarse, numerous, black in color, and long, reach-
ing to shoulder. Ears small, almost naked. Tail robust, about 
70– 95% of head and body length, furred like the back over 
the initial 3.5 cm with remainder covered to tip with short, 
glossy dark brown or grayish bristly hairs that do not quite 
hide scales, and extending as very short, 2– 3 mm tuft beyond 
tip. From a distance, however, tail appears naked. Base of 
tail and rear of thighs dull to bright rust- red. Hindfeet short 
and broad, reddish above; forefeet small and gray above. 
Hairiness of tail decreases in specimens from north to south.

Skull differs from that of T. grandis in that wedge of 
petrosal separating auditory meatus from squamosal ap-
proximately twice as deep (character illustrated by Iack- 
Ximenes et al. 2005a:Fig. 7). Otherwise, craniodental fea-
tures as described for genus.

distribution:  Toromys rhipidurus is known only 
from northern Peru in the western Amazon Basin. Tirira 
(2007:227) extended the range of this species throughout 
eastern Ec ua dor, citing a personal communication with 
L. H. Emmons regarding a specimen seen years earlier in 
a collection in Quito (presumably the Museo de Ciencias 
Naturales de la Escuela Politécnica Nacional), a specimen 
now apparently lost.

selected localit ies  (Map 509): PERU: Loreto, 
Nazareth FMNH 19854), Pebas (type locality of Echimys 
rhipidurus Thomas), Puerto Indiana (AMNH 73277), Río 
Yavarí (FMNH 19854); Ucayali, Suayo (AMNH 98667), 
Yarinacocha (Sanborn 1949b).

subspecies :  Toromys rhipidurus is monotypic.
natural history:  This species occurs in lowland 

rainforest, with most specimens apparently coming from 
riverine forests. Other aspects of its biology are unknown.

remarks :  Emmons (2005) placed T. rhipidurus in 
her “grandis species- group” of Makalata, which is herein 
considered equivalent to Toromys Iack- Ximenes, de Vivo, 
and Percequillo. A sister relationship between T. rhipidu-

Map 509    Selected localities for Toromys rhipidurus (●). Contour line = 
2,000 m.
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nasals and narrower mesopterygoid fossa that reaches 
to the middle of M2  . . . . . . . . . . . . . . . . . Lonchothrix

2′. Dorsal spines shorter (<25 mm) and narrower 
(<1.5 mm); spines tipped orange; tail with short termi-
nal tuft, <30 mm in length; skull with convergent- sided 
nasals and wider mesopterygoid fossa that reaches to 
M3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Mesomys

3. Forefeet and hindfeet with elongated, straight, and 
strong claws (modifi ed for digging); tail short (<50% 
of head and body length); dorsal pelage stiff but with 
nonspinous aristiform hairs; rostrum short (<32% of 
skull length) and broad; premaxilla projects anterior to 
tip of nasals; interorbital region broad (>80% of rostral 
length); partial contact between ectotympanic and squa-
mosal resulting in cleft (see G. A. S. Carvalho and Salles 
2004:462, Fig. 17); sphenopalatine vacuities greatly en-
larged . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3′. Forefeet and hindfeet with short, slightly recurved claws 
(not modifi ed for digging); dorsal pelage varying from 
soft to heavily spinose; rostrum elongated (>39% of 
skull length) and narrow; premaxilla and nasals sub-
equal in anterior length; interorbital region narrower 
(<60% rostral length); mastoid portion of bullae unin-
fl ated; ectotympanic and squamosal in contact along en-
tire margin; sphenopalatine vacuities present or absent  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

4. Anterior face of upper incisors smooth; protoloph of 
dPM4 to M3 restricted to labial margin of tooth. . . . . .5

4′. Anterior face of upper incisors grooved; protoloph of 
dPM4 to M3 absent  . . . . . . . . . . . . . . . . . . Carterodon

5. Dorsal color yellowish to reddish; inferior zygomatic 
root not exposed ventrally; incisive foramina narrow 
and elongate; mesopterygoid fossa wide, extending 
to M3; both mastoid and tympanic portions of bullae 
 infl ated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Clyomys

5′. Dorsal color yellowish brown to dark brown; inferior 
zygomatic root exposed ventrally; incisive foramina 
short and oval; both mastoid and tympanic portions of 
bullae not infl ated. . . . . . . . . . . . . . Euryzygomatomys

6. Fur soft, without developed aristiform hairs modifi ed 
into bristles or spines; tail well haired and completely 
covering scales; anterior projection of premaxilla well 
developed; sphenopalatine vacuities greatly enlarged  . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Thrichomys

6′. Fur coarse, with aristiform hairs modifi ed into bristles 
or spines; tail typically sparsely haired with scales vis-
ible; anterior projection of premaxilla very well devel-
oped with dorsal portion a well- marked anteromesial 
expansion in the region of the nasal openings; spheno-
palatine vacuities small or absent  . . . . . . . . . . . . . . . . 7

7. Cheek teeth typically simplifi ed with no more than two 
folds, with the main fold almost completely separating 

these differences in lifestyle, all nine genera share a com-
mon tooth structure, with both upper and lower cheek 
teeth rounded in occlusal outline, as opposed to square 
or rectangular, and with narrow folds (fl exi, fl exids) that 
become isolated as enamel islands in adults but for which 
the lophs never develop into transverse plates. Two to four, 
rarely fi ve, fl exi are present on the labial side of the maxil-
lary cheek teeth. The maxillary zygomatic pro cess and the 
jugal are typically robust. The toothrows are short, usually 
less than 20% of the basilar length of the skull.

The extant eumysopines have long been considered as a 
natural unit (Ellerman 1940) and thus comprise a formal 
group in all recent classifi cations (the Eumysopinae [Woods 
1993; Woods and Kilpatrick 2005] or Heteropsomyinae 
[McKenna and Bell 1997]; see Patton and Reig 1990 for 
reasons to regard Eumysopinae Rusconi as the appropriate 
subfamily name). Vucetich and Verzi (1991), however, ques-
tioned the implicit monophyly of the included genera, a view 
supported by molecular sequence analyses (Lara et al. 1996; 
Y. L. R. Leite and Patton 2002; Galewski et al. 2006; P.- H. 
Fabre et al. 2012) and the cladistic analysis of morphological 
characters (G. A. S. Carvalho and Salles 2004). Most of these 
studies found the various eumysopine genera to form a basal 
polytomy with the dactylomyine and echimyine genera vary-
ingly nested within. Within this basal group the generic pairs 
of Hoplomys + Proechimys, Mesomys + Lonchothrix, and 
Clyomys + Euryzygomatomys are consistently recovered as 
sisters, even if little other phyloge ne tic structure is apparent. 
The most recent molecular analysis (P.- H. Fabre et al. 2012), 
however, placed the Mesomys + Lonchothrix clade among 
the other echimyine genera. As noted in the introduction to 
the family, full resolution of clades, their generic member-
ship, and thus subfamilial grouping within the Echimyidae 
remain vexing problems.

KEY TO THE GENERA OF EUMYSOPINAE 
(CRANIODENTAL CHARACTERS LARGELY FROM 
G. A. S. CARVALHO AND SALLES 2004:463, 
TABLE 2):
1. Hindfeet short and broad (width at base of digits >30% 

of length); pelage consisting of dense, fl at, broad, and 
very stiff spines; skull with short, wide rostrum; interor-
bital region with parallel, broadly overhanging supraoc-
cipital ledges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1′. Hindfeet narrow and elongated (width <25% of length); 
pelage varying in expression of aristiform spines; skull 
with either short and broad or long and narrow ros-
trum; interorbital region concave with varyingly devel-
oped supraorbital ledges . . . . . . . . . . . . . . . . . . . . . . . 3

2. Dorsal spines longer (>25 mm) and wider (>1.8 mm); 
spines tipped pale yellow; tail with long terminal tuft, 
up to 45 mm in length; skull with more parallel- sided 
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has conspicuous, grooved upper incisors (Bishop 1974), 
unique among the extant echimyids. The occlusal surface 
of the upper molariform teeth is nearly on a plane par-
allel to palate. Maxillary cheek teeth are unilateral hyp-
sodont with three roots, one lingual root and two labial 
roots (G. A. S. Carvalho 1999). Both upper and lower pre-
molar and molar surfaces are semicircular. On the upper 
toothrow, M2 is the largest tooth, M1 of intermediate size, 
and both dPM4 and M3 smallest and approximately equal 
in size. Molariform teeth have three transversal lophs, an 
anteroloph, a metaloph, and a posteroloph. A protoloph 
is lacking on all four maxillary teeth, and the metaloph is 
only partially inclined as a mure with the metafl exus more 
per sis tent with tooth wear. The hypofl exus is oriented an-
terolabially. Mandibular molars also have three distinctive 
transversal lophs, an anterolophid, hypolophid, and pos-
terolophid. A fourth lophid continuous to lingual end of 
anterolophid may be visible on unworn lower teeth. The 
central portion of neolophid does not contact other crown 
structures in the dPM4. In the few available specimens, 
G. A. S. Carvalho (1999) observed that the hypolophid was 
not in contact with hypoconid. Two fl exids, the mesofl exid 
and metafl exid, open lingually in the unworn condition.

The cranium is broad and the rostrum short and wide. 
An anterior projection of the premaxillary bone is well de-
veloped. The inferior zygomatic root is short and ventrally 
exposed in relation to the ventral surface of rostrum, and 
positioned at the same level as the palatal region. The audi-
tory meatus is medium sized, with partial contact between 
the ectotympanic and squamosal, restricted to posterior 
portion of the dorsal margin of ectotympanic, and form-
ing a cleft between these two bones. Incisive foramina are 
short and broadly oval in shape; palatine foramina are re-
duced in size or absent. Both the sphenopalatine foramen 
and sphenopalatine vacuities are well developed.

synonyms:
Echimys: Lund, 1838:49; part (description of sulcidens); not 

Echimys F. Cuvier.
Nelomys: Lund, 1839a:227; part (listing of sulcidens); not 

Nelomys Jourdan.
Aulacodus: Lund, 1840c:315; part (Aulacodus temminckii 

Lund as a renaming of Echimys sulcidens Lund).
Carterodon Water house, 1848:351; part; type species Echi-

mys sulcidens Lund, by original designation and monotypy.
remarks :  Several authors (Woods 1993; G. A. S. 

Carvalho and Salles 2004; Galewski et al. 2005) argued 
that the three genera Carterodon, Clyomys, and Euryzygo-
matomys formed a monophyletic group. However, Vuce-
tich and Verzi (1991) suggested that Carterodon belonged 
to a different group, a hypothesis supported by unpub-
lished molecular sequence data (C. R. Bonvicino, A. M. R. 
Bezerra and colleagues).

the protocone and protoloph and between hypolophid 
and hypoconid; labial portion of neolophid absent; no 
contact between metalophid and ectolophid . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Trinomys

7′. Cheek teeth more complex, typically with a minimum 
of three folds and sometimes with four or fi ve, with 
main fold not deeply dividing protocone and protoloph 
and between hypolophid and hypoconid; labial portion 
of neolophid present or absent; contact between metalo-
phid and ectolophid present  . . . . . . . . . . . . . . . . . . . . 8

8. Dorsal pelage comprised predominantly of aristiform 
hairs modifi ed into long, broad, fl at, and stiff spines 
that extend onto the fl anks; maxillary cheek teeth com-
plex with four folds on each tooth; only lingual portion 
of neolophid present so that neolophid of mandibular 
teeth does not contact metalophid and thus does not 
form crest C (of G. A. S. Carvalho and Salles 2004) . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hoplomys

8′. Dorsal pelage composed of both setiform and aristiform 
hairs, with the latter ranging in development as spines 
from weak bristles to stiff and broad, but when the lat-
ter, never extending onto the fl anks; maxillary cheek 
teeth complex but varying greatly in number of folds, 
typically with three but occasionally four or only two; 
neolophid of mandibular cheek teeth uniformly in con-
tact with metalophid forming crest C (see G. A. S. Car-
valho and Salles 2004)  . . . . . . . . . . . . . . . . Proechimys

Genus Carterodon Water house, 1848
Alexandra M. R. Bezerra and Cibele R. Bonvicino

The genus Carterodon contains the single species C. sulci-
dens (Lund, 1838), which occurs only in the tropical savanna 
and grassland habitats of the Cerrado biome in central Bra-
zil, at elevations between 250 and 1,100 m (Eisenberg and 
Redford 1999; Carmignotto 2005; Bezerra, Marinho- Filho, 
and Carmignotto 2011). This is a rare, medium- sized, semi-
fossorial rodent (head and body length 135– 250 mm and 
mass 92– 195 g; Bezerra, Marinho- Filho, and Carmignotto 
2011), with dense and soft hairs (setiforms) intermixed 
with soft spines (aristiforms), short limbs with long and 
powerful claws, short ears, and a short tail (less than half 
of head and body length) densely covered with short and 
unbanded hair partially covering the scales. The overall 
pelage color is predominantly brownish and grizzled, with 
black aristiforms on the dorsal surface, pale brown hairs 
on the gular and abdominal surfaces, and without a de-
fi ned lateral line (Moojen 1952b; Bishop 1974).

The phallus of Carterodon has not been described.
The following craniodental descriptions are largely 

from G. A. S. Carvalho and Salles (2004). Carterodon 
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Barn Owl (Tyto alba; Moojen 1952b; data on label of mu-
seum specimens). Based on surveys in southeastern Mato 
Grosso do Sul, Krieg (1948) reported Carterodon within 
Cerrado vegetation types such as grass, shrubs, and cer-
radão (a forest savanna dominated by trees above ca. 8 m 
in height), although he did not record actual localities 
where the species was taken. Bishop (1974) captured two 
pregnant females in the Serra do Roncador, one in August 
with a single fetus weighing 16 g and another in December 
with two embryos weighing 12 g each. Bishop (1974) also 
collected juveniles in both the dry (August and October) 
and wet seasons (November and December).

remarks :  The publication date of Lund’s Echimys 
sulcidens is usually given as 1841 (e.g., Cabrera 1961, as 
p. 99; Woods and Kilpatrick 2005, as p. 49). However, 
while the name was discussed by Lund in several papers 
dealing with his Lagoa Santa collection, he described this 
species in 1838, on page 49, where he wrote “ved en Fure 
paa den forreste Flade af dens Skaeretaender, hvorfor jeg 
foreslaaer for den Navnet Echimys sulcidens” (approxi-
mate translation, “by a furrow on the anterior surface of 
the incisor, which is why I suggested the name Echimys sul-
cidens”) (see also Paula Couto 1950:123, 549). Lund’s de-
scription of the grooved incisors, unique among echimyid 
genera, clearly both diagnosed his new species and gave 
the foundation for Water house’s (1848) later establish-
ment of the genus- group name Carterodon, with Echimys 
sulcidens Lund as the type species. Subsequent to 1838, 
Lund (1841a) continued to regard sulcidens as a species of 
Echimys F. Cuvier, transferred it to Nelomys Jourdan (Lund 

Carterodon sulcidens (Lund, 1838)
Groove- toothed Spiny Rat

synonyms:
Echimys sulcidens Lund, 1838:49: type locality initially given 

as “bassin du Rio das Velhas” (Lund 1839a:231– 234) 
and subsequently “Rio das Velhas Floddal” (Lund 1841a: 
133), Lagoa Santa, Minas Gerais, Brazil.

N[elomys]. sulcidens: Lund, 1839a:227; name combination.
Aulacodus Temminckii Lund, 1840:315; renaming of sul-

cidens Lund.
Carterodon sulcidens: Water house, 1848:351; fi rst use of 

current name combination.
description:  As for the genus.
distribution:  Carterodon sulcidens is known only 

for the Cerrado domain of central and western Brazil 
(Eisenberg and Redford 1999; Carmignotto 2005; Woods 
and Kilpatrick 2005).

selected localit ies  (Map 510): BRAZIL: Dis-
trito Federal, Brasília (G. A. S. Carvalho 1999); Goiás, 
UHE Serra da Mesa, Minaçu (G. A. S. Carvalho 1999), 
Parque Estadual da Serra de Caldas Novas, Caldas Novas 
(Bezerra, Marinho- Filho, and Carmignotto 2011); Mato 
Grosso, APH Manso, Chapada dos Guimarães (Bezerra, 
Marinho- Filho, and Carmignotto 2011), Caiê- Malu, Cha-
pada do Parecis (Carmignotto 2005), Campos Novos, 
Serra do Norte, Chapada do Parecis (Miranda- Ribeiro 
1914), Estação Ecológica Serra das Araras, Porto Estrela 
(Carmignotto 2005), Serra do Roncador, 264 km north 
of Xavantina, Ribeirão Cascalheira (Bishop 1974; mu-
nicipality inferred from geo graph i cal coordinates in Bishop 
1974); Mato Grosso do Sul, “Pedra am Rio Pardo,” Pedras 
Bataguassu (Bezerra, Marinho- Filho, and Carmignotto 
2011; locality and municipality inferred from map and text 
in Krieg 1948); Minas Gerais, Fazenda Lapa Vermelha, Pe-
dro Leopoldo (Carmignotto 2005), Rio das Velhas Flod-
dal, Lagoa Santa (type locality of Echimys sulcidens Lund; 
see also Reinhardt 1851; Winge 1887; Lund 1950), Parque 
Nacional Grande Sertão Veredas (Carmignotto 2005).

subspecies :  Carterodon sulcidens is monotypic.
natural history:  Few ecological, behavioral, 

or life history data are available for Carterodon. Lund’s 
original specimens  were subfossil fragments obtained from 
cave deposits. The fi rst recent specimens  were collected 
by Reinhardt (1851) and came from “the open Pampas,” 
and all subsequent specimens have been collected in open 
areas of the Cerrado biome. This savanna environment 
encompasses a wide structural complexity of habitats (Ei-
ten 1972). Bishop (1974) reported specimens captured in 
“campo” but did not specify the type. Moojen (1952b) 
reported that the German naturalist H. Burmeister found 
Carterodon specimens at Lagoa Santa in grass nests 30 cm 
deep within burrows. This species is preyed upon by the Map 510    Selected localities for Carterodon sulcidens (●).



Suborder Hystricomorpha: Family Echimyidae 935

than M2; with enamel wear, M1 becomes the largest tooth 
in toothrow. Maxillary cheek teeth have three transverse 
lophs, the anteroloph, metaloph, and posteroloph. Un-
worn teeth may exhibit a small protoloph restricted to the 
labial margin. The metaloph is oriented posterolabially 
from the mure, narrowing and enclosing the metafl exus. 
A mesofl exus becomes more per sis tent with tooth wear. 
The hypofl exus is anterolabially oriented. Worn dPM4– M2 
teeth show two round labial fossettes derived from the 
metafl exus and mesofl exus and a round lingual fossette de-
rived from the hypofl exus (see also Bezerra 2002). Mandib-
ular molars have three distinctive transverse lophs, the an-
terolophid, hypolophid, and posterolophid. Unworn teeth 
may show another lophid continuous to the lingual end of 
the anterolophid. The hypolophid is always in contact with 
the hypoconid and ectolophid, and is directed posterolin-
gually as is the hypofl exid. The mesofl exid and metafl exid 
open lingually when unworn. The lower m1 may show a 
round labial fossette derived from the hypofl exid with in-
creasing wear.

The cranium is broad, the rostrum short and wide. The 
mesopterygoid fossa extends to the hypofl exus of M2 but 
not beyond (Bezerra 2002). The anterior projection of the 
premaxillary bone is short. Similarly, a short inferior zy-
gomatic root is present at the same level in relation to the 
ventral surface of the rostrum and palatal region. Tympanic 
bullae are hypertrophied, being highly visible beyond the 
paraocciptal pro cess when viewed from behind (Thomas 
1916e). The auditory meatus is medium sized, with par-
tial contact between the ectotympanic and squamosal re-
stricted to the posterior portion of the dorsal margin of ec-
totympanic, forming a cleft between these two bones. The 
incisive foramina are narrow and elongate (Thomas 1909). 
Both the sphenopalatine foramen and sphenopalatine va-
cuities are well developed. A well- developed canal of the 
infraorbital nerve is present on the fl oor of the infraorbital 
foramen.

synonyms:
Loncheres: Lund, 1839a:233; part (description of laticeps 

Lund, a nomen nudum); not Loncheres Illiger.
Mesomys: Winge, 1887:923; part (listing of laticeps Lund, 

a nomen nudum, as a synonym of Mesomys spinosus 
Desmarest).

Echimys: Thomas, 1909:240; part (description of laticeps); 
not Echimys F. Cuvier.

Clyomys Thomas, 1916e:300; type species Echimys laticeps 
(Thomas), by original designation.
remarks :  The initial use of the name laticeps was by 

Lund (1839a), who simply included it in a list of species 
of Loncheres without a formal description. Winge (1887) 
wrongly placed Lund’s Loncheres laticeps as a ju nior syn-
onym of Mesomys spinosus Desmarest (= Euryzygomatomys 

1839a, 1841b), or renamed it Aulacodus temminckii (Lund 
1840c, 1842).

This species has been encountered rarely, with only 32 
completely intact specimens known in museum collections. 
One of these is in the FMNH; three are at the UNB; four 
are in the MZUSP; seven are in the MNRJ; fi ve are at the 
ZMUC; and 12 in the BM. Salles et al.(1999) recorded ad-
ditional subfossil remains from Quaternary deposits in the 
Igrejinha cavern in the Serra do Mesa region of Goiás state. 
The karyotype of C. sulcidens is unknown.

Genus Clyomys Thomas, 1916
Alexandra M. R. Bezerra and Cibele R. Bonvicino

The genus Clyomys contains a single species, C. laticeps 
(Thomas 1909), which occurs in tropical savanna and 
grassland habitat in Brazil and Paraguay, over an eleva-
tional range from about 100– 1,100 m. This is a medium- 
sized, semifossorial rodent (head and body length 150– 
295 mm and mass 158– 334 g; Bezerra 2002), with coarse 
and spinous fur, short limbs, long and powerful claws, and 
a short tail (less than the half of head- body size) sparsely 
covered with short and unbanded hair, partially covering 
scales, and short ears (Thomas 1909; Bishop 1974). Gen-
eral pelage color varies from grizzled rufous and black to 
grizzled yellow and black on the dorsal surface, and whit-
ish or buffy, with or without the presence of grayish or pale 
rufous patches, on the gular and ventral surface; the sides 
are colored as the back (Thomas 1909; Moojen 1952a; 
Bishop 1974; Bezerra 2002).

Bezerra (2002) described the phallus of Clyomys as sub-
cylindrical, elongated, and straight. Some specimens show 
a slight median constriction on the sides and/or an exten-
sion in the region of the intromittent sac. There are longi-
tudinal grooves on sides of the glans, with simple, small 
spines uniformly covering the epidermis and extending 
into the intromittent sac. The dorsal side of the glans is 
longer than ventral side and distally is convergent on the 
apical mount, the lappet of which does extend only slightly 
from the crater. The baculum is simple, long, and narrow; 
in lateral view it is slightly concave at its proximal end.

G. A. S. Carvalho and Salles (2004) provided a thor-
ough description of craniodental characters. Clyomys has 
robust incisors, unilateral hypsodont teeth with three roots, 
with the occlusal surface of the maxillary teeth nearly on a 
plane parallel to the palate, very similar to Euryzygomato-
mys (G. A. S. Carvalho 1999). Upper molarifom teeth have 
one large lingual root and two almost inconspicuous labial 
roots. The surface of both upper and lower premolars and 
molars is semicircular in shape. M3 of the upper toothrow 
is reduced in size, with dPM4 and M1 only slightly smaller 
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ity of Clyomys laticeps whartoni Moojen); Canindeyú, 
Reserva Natural del Bosque Mbaracayú (Bezerra 2002); 
Concepción, 28 km S junction Rte 3 and Rte 5 on Rte 3 
(MVZ 145318).

subspecies :  We treat Clyomys laticeps as monotypic. 
Moojen (1952a) described C. laticeps whartoni based on 
two specimens collected in the Paraguayan Chaco, which 
he distinguished by the presence of grayish patches on the 
ventral surface, larger tympanic bullae, and a shorter pal-
ate. Bishop (1974) observed that only the shorter palate 
was a good character separating whartoni from the nomi-
nate subspecies. A multivariate analysis of craniodental 
mea sure ments and qualitative data from both baculum 
and skull, however, did not corroborate the Paraguayan 
population as a different taxonomic unit (Bezerra, 2002; 
Bezerra and Oliveira 2010).

natural history:  All specimens have been col-
lected in open areas of the Cerrado biome, a savanna en-
vironment that encompasses a wide structural complexity 
of habitats, including unfl ooded grassland and shrubby 
vegetation with ground cover of grasses, and areas of the 
Paraguayan Chaco, a somewhat drier western extension 
of the Cerrado (Moojen 1952a; Bishop 1974; Avila- Pires 
and Wutke 1981; Lacher and Alho 1989; M. V. Vieira 
1989, 1997). Burrows can often be easily located due to 
semifossorial habits of this species (Lacher and Alho 1989; 
Amante 1975; C. T. Carvalho and Bueno 1975; A. M. R. 
Bezerra, unpubl. data). A. Bueno et al. (2004) verifi ed the 
strong relationship between the burrows of armadillos 
and the presence of Clyomys in São Paulo state. Individu-
als are also dominant predators and dispersers of seeds 
of the palms Attalea geraensis and Syagrus petraea (L. B. 
de Almeida and Galetti 2007). Breeding may be seasonal. 
A pregnant female was captured at Itirapina, São Paulo 
state, at end of the dry period, and weaning and growth 
was completed during wet season (M. V. Vieira 1997). 
Bishop (1974) captured pregnant females in Mato Grosso 
state June, September (both dry season), and December 
(wet season), respectively, all with a single embryo. Juve-
niles  were taken in December (two specimens) and April 
(one).

remarks :  For the taxonomic history of this taxon, 
see Tate (1935:406) and the comments under Remarks for 
the genus. Bezerra (2002) revised the genus, placing Clyo-
mys bishopi Avila- Pires and Wutke (1981) in the synon-
ymy of C. laticeps, a decision supported by morphometric 
and qualitative analyses of cranial variables (Bezerra and 
Oliveira 2010). Woods and Kilpatrick (2005), however, 
maintained a concept of the genus Clyomys with two spe-
cies, C. laticeps and C. bishopi. The comprehensive re-
views of Cabrera (1961) and Woods and Kilpatrick (2005) 
continued Tate’s (1935:406) incorrect listing of the type 

spinosus). Thomas (1909) recognized that Lund’s laticeps 
was a nomen nudum and formally described laticeps under 
Echimys. Later, Thomas (1916e) described Clyomys with 
Echimys laticeps as the type species. Reig (1986:409, foot-
note f ) regarded Clyomys to be inseparable from, and thus 
should be placed within, Euryzygomatomys. Morphological 
and molecular phyloge ne tic analyses indicate a very close sis-
ter relationship between these two taxa (Y. L. R. Leite and 
Patton, 2002; G. A. S. Carvalho and Salles 2004; Galewski 
et al. 2005; P.- H. Fabre et al. 2012). Fossils of the genus, 
assigned to the extinct species C. riograndensis, are known 
from Mid to Late Holocene (9,400– 3,730 ybp) deposits in 
Rio Grande do Sul state, Brazil (Hadler et al. 2008).

Clyomys laticeps (Thomas, 1909)
Broad- headed Spiny Rat

synonyms:
L[oncheres]. laticeps Lund, 1839a:226, 233; nomen nudum 

(Thomas 1909:240).
Mesomys spinosus: Winge: 1887:92; name combination; 

not spinosus Desmarest.
Echimys laticeps Thomas, 1909:240; redescription of Lon-

cheres laticeps Lund; type locality given initially on 
page 241 as “Lagoa Santa, Minas Geraes” and sub-
sequently, on the same page, as “Lagoa Santa, on the 
Rio São Francisco, Minas Gerais,” Brazil.

Clyomys laticeps: Thomas, 1916e:300; name combination.
Clyomys laticeps whartoni Moojen, 1952a:102; type local-

ity “1 km north of Aca- Poi, long. 56°7′ W., lat. 23°5′S., 
Department of San Pedro, Partido de Tacuatí, Paraguay; 
approximately 60 km east- northeast of Puerto Ybapobo 
and 10 km south of the Rio Ypané.”

Clyomys bishopi Avila- Pires and Wutke, 1981:529; type 
locality “Itapetininga, São Paulo, Brasil.”
description:  As for the genus.
distribution:  Clyomys laticeps is known from the 

Cerrado domain of central Brazil, extending south to São 
Paulo state (Bishop 1974; Avila- Pires and Wutke 1981), 
and the Chaco of Paraguay (Moojen 1952a).

selected localit ies  (Map 511): BRAZIL: Ba-
hia, Fazenda Jatobá (Bezerra 2002); Distrito Federal, Parque 
Nacional de Brasília (Svartman 1989), Reserva Biológica 
de Águas Emendadas (Bezerra 2002); Goiás, Santa Rita 
do Araguaia, Assentamento Babilônia (Bezerra 2002); Mato 
Grosso, Ribeirão Cascalheira (Bishop 1974); Mato Grosso 
do Sul, Corumbá, Fazenda Alegria, Corumbá (Bezerra 2002), 
Bonito, Fazenda Bonito (Bezerra 2002); Minas Gerais, São 
Roque de Minas, Fazenda Chico Cera (Bezerra 2002), La-
goa Santa (type locality of Echimys laticeps Thomas), São 
Paulo, Campininha (Bezerra 2002); São Paulo, Itapetininga 
(type locality of Clyomys bishopi Avila- Pires and Wutke). 
PARAGUAY: San Pedro, 1 km N of Aca- Poi (type local-
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these karyological differences signal species boundaries or 
merely represent intraspecifi c polymorphism.

Genus Euryzygomatomys Goeldi, 1901
Cibele R. Bonvicino and Alexandra M. R. Bezerra

The genus Euryzygomatomys contains the single species 
E. spinosus (G. Fischer, 1814), occurring in forested habi-
tats of southwestern Brazil, northeastern Argentina, and 
southern Paraguay. This is a medium sized, semifosso-
rial rodent (head and body length 163– 205 mm and mass 
180– 210 g), characterized by a short tail (less than half of 
head and body length) sparsely covered with short and un-
banded hair, coarse and spinous fur, short limbs, long and 
powerful claws, and short ears. The dorsal pelage color-
ation varies from yellow- brown to dark brown, with black 
guard hairs; the sides are lighter in color; and the venter 
varies from white to slightly yellowish, except for a more 
ferruginous throat. The dorsal surfaces of both forefeet 
and hindfeet are dark brown, and the digits are paler. Man-
ual claws are more developed than those of pes (Thomas 
1909; 1916e; Moojen 1952b). Three pairs of mammae are 
present, one pectoral and two inguinal ( J. A. Oliveira and 
Bonvicino 2006). The phallus of Euryzygomatomys has 
not been described.

Craniodental characters described  here are taken from 
G. A. S. Carvalho and Salles (2004), unless otherwise in-
dicated. Euryzygomatomys has large and heavy incisors 
(Thomas 1909), unilateral hypsodont teeth with three roots, 
with the occlusal surface of the maxillary teeth nearly on a 
plane parallel to that of the palate, very similar to the con-
dition in Clyomys (G. A. S. Carvalho 1999). Upper cheek 
teeth have one large lingual root and two almost inconspic-
uous labial ones. All upper and lower cheek teeth are semi-
circular in outline. In the upper toothrow, M3 is slightly 
reduced in size relative to the other teeth, with dPM4– M1 
almost the same size and M2 only slightly smaller. With in-
creasing wear M1 becomes the largest tooth in toothrow. 
All upper cheek teeth possess three transverse lophs, an 
anteroloph, metaloph, and posteroloph. A small protoloph 
restricted to the labial tooth margin may be present in un-
worn teeth. The metaloph is oriented posterolabially from 
the mure, narrowing and closing the metafl exus. The meso-
fl exus persists even with increasing tooth wear. The hypo-
fl exus is oriented anterolabially. Worn dPM4– M2 typically 
have two round labial fossettes derived from metafl exus 
and mesofl exus and a round lingual fossette derived from 
the hypofl exus. The mandibular cheek teeth also have three 
distinctive transversal lophs, an anterolophid, hypolophid, 
and posterolophid. Unworn teeth may exhibit another 
 lophid continuous with lingual end of anterolophid. The 

locality as “Joinville, Santa Catherina, Brazil” while other 
authors (Bishop 1974; Avila- Pires and Wukte 1981) called 
attention to this mistake. Thomas (1909:241), in his origi-
nal description of Echimys laticeps, was unambiguous in 
listing the type locality as “Lagoa Santa, Minas Geraes.” 
We suspect that the recent literature confusion stemming 
from Tate (1935) arose because Thomas (1909) compared 
the holotype of C. laticeps with specimens of Echimys spi-
nosus (= Euryzygomatomys spinosus) from Paraguay and 
Joinville (Bezerra and Oliveira 2010).

The karyotype of C. laticeps is variable, with fi ve sepa-
rate chromosomal complements described to date. Yo-
nenaga (1975) and M. J. Souza and Yonenaga- Yassuda 
(1984) described two karyotypes in specimens from São 
Paulo state: 2n = 34, FN = 58 with 13 pairs of biarmed 
pairs and three pairs of acrocentric autosomes (Pagnozzi, 
Fagundes et al. 2000), and 2n = 34, FN = 60, with 14 pairs 
of biarmed pairs and two pairs of acrocentric autosomes. 
Svartman (1989) recorded a karyotype of 2n = 34 and 
FN = 62 with 14 metacentric/submetacentric pairs, one 
subtelocentric pair and one pair of acrocentric autosomes 
in specimens from the Distrito Federal. Specimens from 
Corumbá, Mato Grosso do Sul state, have a 2n = 34 and 
FN = 58 karyotype with 13 biarmed pairs and three pairs 
of acrocentric autosomes (C. R. Bonvicino, unpubl. data). 
Finally, specimens from the Parque Nacional das Emas, 
Goiás state, had 2n = 32 and FN = 54 with one submeta-
centric, 11 metacentric, and three acrocentric autosome 
pairs (Pagnozzi et al. 2000). It remains to be determined if 

Map 511:    Selected localities for Clyomys laticeps (●).
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and Ratton espinoso, one of the species Brants included 
within his genus and which he based on “el espinoso” 
from the Spanish edition of Azara’s book (1802:76), and 
the same animal as the “rat épineux” from the French ver-
sion (Azara 1801). The International Commission (ICZN 
1982:Opinion 1232) suppressed Ratton Brants for the 
purpose of the Principle of Priority, following petitions 
by Langguth (1966, 1978). Goeldi (1901) regarded Echi-
mys spinosus Renggeras the type species of his new genus 
Euryzygomatomys. Likewise, however, Rengger’s name 
is a ju nior synonym of Rattus spinosus G. Fischer. Reig 
(1986:409, footnote f ) argued that Clyomys and Euryzy-
gomatomys  were inseparable and should be placed in the 
same genus. Morphologic and molecular phyloge ne tic stud-
ies based on nuclear and mitochondrial strongly support a 
sister relationship between Euryzygomatomys and Clyomys 
(Y. L. R. Leite and Patton 2002; G. A. S. Carvalho and 
Salles 2004; Galewski et al. 2005). Fossils of the genus (as-
signed to an extinct species, E. mordax) are known from 
Mid to Late Holocene deposits in Rio Grande do Sul state, 
Brazil (Hadler et al. 2008).

Euryzygomatomys spinosus (G. Fischer, 1814)
Guiara (Brazil), Rata guira or Ratón espinoso (Paraguay)

synonyms:
Rattus spinosus G. Fischer, 1814:105; type locality “peup-

lade d’Atira, un peu plus de huit lieues (44 kilomètres), 
a l’Orient de l’Assomption,” = Atyrá, 44 km E of Asun-
ción, Cordillera, Paraguay; based on Azara’s (1801:73) 
“rat épineux.”

Loncheres ?brachyura Illiger, 1815:108; nomen nudum (Tate 
1935:403).

Echimys spinosus Dsemarest, 1817b:57; also based on 
 Azara’s “rat épineux.”

L[oncheris]. (sic) brachyura Olfers, 1818:212; type locality 
“Paraguay”; also based on Azara’s “rat épineux.”

L[oncheres]. rufa Lichtenstein, 1820:192; also based on 
Azara’s “rat épineux.”

Ratton espinoso Brants, 1827:186: based on of Azara’s 
(1802: 76) “el espinoso”; ruled by the International 
Commission (ICZN 1982:Opinion 1232) to be a ver-
nacular name and unavailable for use in zoological no-
menclature.

Hypudaeus Guiara Brandt, 1835:432; type locality “Yp-
anema Provinciae St. Pauli Brasiliae” [= Floresta Nacio-
nal de Ipanema, 20 km NW Sorocaba, São Paulo, Brazil, 
23°26′7′′S 47°37′41′′W, 701 m; L. P. Costa et al. 2003].

[Echinomys] spinosus: Wagner, 1840:199; name combina-
tion.

Echinomys brachyurus Wagner, 1843a:346; not brachy-
ura Illiger nor brachyura Olfers; also based on Azara’s 
[1802:76] “el espinoso.”

 hypolophid is always in contact with the hypoconid and 
ectolophid, and both it and the hypofl exid are posterolin-
gually oriented. The mesofl exid and metafl exid are deep 
and open lingually in unworn teeth. The hypofl exid is al-
ways internally elongated in the lower m1 when worn.

The cranium is broad and the rostrum is short and wide. 
The mesopterygoid fossa extends to the hypofl exus of M2 
(Thomas 1909, referred to as posterior palatal notch). The 
anterior projection of premaxillary bone is truncated. A 
short inferior zygomatic root is exposed ventrally in re-
lation to ventral surface of rostrum, and at same level of 
palatal region. The auditory meatus is medium sized, with 
partial contact between the ectotympanic and squamosal 
restricted to the posterior portion of dorsal margin of the 
ectotympanic and thus forming a cleft between these two 
bones. The incisive foramina are short and oval (Thomas 
1909). Sphenopalatine vacuities with well- developed open-
ings are present as is a groove on the fl oor of the infraor-
bital foramen that  houses the infraorbital nerve.

synonyms:
Rattus: G. Fischer, 1814:105; part (description of spinosus, 

based on Azara’s [1801:73] “rat épineux”); not Rattus 
Fischer.

Loncheres: Illiger, 1815:108; part (listing of ?brachyura, a 
nomen nudum); not Loncheres Illiger.

Echimys: Desmarest, 1817b:57; part (description of spi-
nosus, based on Azara’s [1801:73] “rat épineux”); not 
Echimys F. Cuvier.

Loncheris: Olfers, 1818:212; part (description of brachy-
ura, based on Azara’s [1801:73] “rat épineux”); incor-
rect subsequent spelling of, but not Loncheres Illiger.

Ratton Brants, 1827:186; part (description of espinoso, 
based on Azara’s [1802:76] “el espinoso”; suppressed 
for the purpose of Principle of Priority [but not 
 Homonomy] by the International Commission [ICZN 
1982:Opinion 1232]).

Hypudaeus: Brandt, 1835:432; part (description of guiara); 
not Hypudaeus Illiger.

Echinomys Wagner, 1840:199; part (listing of spinosus); 
unjustifi ed emendation of Echimys F. Cuvier.

Mesomys: Burmeister, 1854:205; part (listing of spinosus); 
not Mesomys Wagner.

Euryzygomatomys Goeldi, 1901:179; type species Echimys 
spinosus Rengger (= Rattus spinosus G. Fischer), by orig-
inal designation.
remarks :  Tate (1935:402– 405) thoroughly sum-

marized the nomenclatural history of this genus, but he 
was wrong in stating that spinosus was based on Desmar-
est (1817b) rather than G. Fischer (1814). Both authors 
provided a name for Azara’s (1801:73) “rat épineux,” al-
though because Fischer did so three years earlier his name 
has priority. Tate, however, failed to list Ratton Brants, 
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harmful to Pinus plantations (G. L. Gonçalves et al. 2007). 
Although primarily found under the riparian vegetation in 
dense forests, it is apparently a habitat generalist (Mares and 
Ojeda 1982). In Brazil, individuals occur in both altered and 
conserved vegetation communities (Bonvicino, Lindbergh, 
and Maroja 2002). Stallings (1988, 1989) found this species 
in wet meadows in Minas Gerais state. Pardiñas, Teta, and 
Heinonen Fortabat (2005) recorded the species in natural 
grasslands in Misiones, Argentina. Captured females con-
tained one or two embryos (Davis 1947); a female had 
three embryos in November (Moojen 1952b). This rodent 
can be naturally infected by the tick Amblyomma (Barros- 
Battesti and Knysak 1999) and lice of the genera Gliricola 
and Gyropus (Cardosode Almeida et al. 2003; Valin and 
Linardi 2008), as well the Boraceia virus, a member of the 
Anopheles B arbovirus group (O. S. Lopes and Sacchetta 
1974). M. Robles, Galliari, and Navone (2012) described 
nematode parasites from specimens collected in Misiones 
province, Argentina. Also in Argentina, this species is prey 
of the Barn Owl (Tyto alba; Massoia 1990).

remarks :  Woods and Kilpatrick (2005:1582) sug-
gested that, should G. Fischer (1814) become unavailable 
by future action of the International Commission on Zoo-
logical Nomenclature, rufa Lichtenstein (1820) would be 
the next available name for this species. However, these 
authors overlooked Desmarest’s (1817b) Echimys spino-
sus and Olfer’s (1818) Loncheris [sic] brachyura, both of 
which are valid and predate Lichtenstein. Consequently, 
if G. Fischer’s Rattus spinosus does become unavailable, 

Mesomys spinosus: Burmeister, 1854:205; part (listing of 
spinosus Desmarest and brachyurus Wagner).

Euryzygomatomys spinosus: Thomas, 1916e:301; fi rst use 
of current name combination.

Euryzygomatomys catellus Thomas, 1916e:301; type lo-
cality “Joinville, Santa Catarina, Brazil.”

Euryzygomatomys guiara: Tate, 1935:405; name combina-
tion.

Euryzygomatomys spinosus spinosus: Ellerman, 1940:125; 
name combination.

Euryzygomatomys spinosus catellus: Ellerman, 1940:125; 
name combination.

Euryzygomatomys spinosus guiara: Cabrera, 1961:532; 
name combination.
subspecies :  As currently construed, Euryzygomato-

mys spinosus is monotypic.
distribution:  Euryzygomatomys spinosus occurs 

in southern Brazil, from the states of Espírito Santo, Rio de 
Janeiro, and Minas Gerais to Rio Grande do Sul, southern 
Paraguay, in La Cordillera and Guaira departments, and 
northeastern Argentina, in Misiones province. Cabrera 
(1961) also reported this species to northern Corrientes, 
Argentina, but without documentation. Santos- Filho, 
Frieiro- Costa et al. (2012) reported this species in an area 
within the Cerrado at the Serra das Araras Ecological Sta-
tion, Porto Estrela, Mato Grosso state, Brazil (specimens 
misidentifi ed as Carterodon sulcidens, with correction 
made by A. M. R. Bezerra from photos of an adult skull 
sent by M. Santos- Filho and confi rmed by M. N. F. da Silva 
by examination of the skullsof vouchers at INPA).

selected localit ies  (Map 512): ARGENTINA: 
Misiones, Posadas, Estancia Santa Inés (Massoia 1990; 
Pardinãs et al. 2005). BRAZIL: Espírito Santo, Viana, Co-
acas (I. S. Pinto, Loss et al. 2009); Minas Gerais, Carat-
inga (G. A. S. Carvalho 1999), Conceição do Mato Dentro 
(G. A. S. Carvalho 1999), Passos (G. A. S. Carvalho 1999); 
Rio Grande do Sul, Cambará do Sul (G. L. Gonçalves et al. 
2007), Tapes (M. A. F. Andrade and Christoff 2001); Rio de 
Janeiro, Caxias (Moojen 1952b), Nova Friburgo (MNRJ 
[LBCE 5195]), Sumidouro (MNRJ [LBCE 73]); Santa Ca-
tarina, Itapiranga (Cherem, Simões- Lopes et al. 2004), Join-
ville (type locality of Euryzygomatomys catellus Thomas), 
Santo Amaro da Imperatriz (Cherem, Simões- Lopes et al. 
2004); São Paulo, Casa Grande (Yonenaga 1975), Ipanema 
(type locality of Hypudaeus guiara Brandt). PARAGUAY: 
Guaira, Villarica (AMNH 66785); Cordillera, Atyrá (type 
locality of Rattusspinosus G. Fischer).

natural history:  Euryzygomatomys spinosus is 
a semifossorial species with features apparently related to 
burrowing habits, like short ears, short tail, and long fore-
claws (Eisenberg and Redford 1999). This species is an her-
bivore that is active at night (Mares and Ojeda 1982), and Map 512:    Selected localities for Euryzygomatomys spinosus (●).
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The skull is conformed as in most nonfossorial eumy-
sopine genera, relatively narrow in shape with an elongate 
rostrum, concave interorbital region, and round cheek 
teeth with deeply oblique lateral folds that do not tran-
sect the crown and that become isolated as fossettes with 
wear. Prominent temporal ridges are present, the supraor-
bital shelf is beaded, the rostrum narrows toward the tip, 
the auditory bullae are very small, and the fl oor of the in-
fraorbital foramen typically fl at, although a slight groove 
that marks the passage of the infraorbital nerve is present 
in some individuals (Patton 1987). The size, fl atness, and 
ridging of the skull of Hoplomys all increase with age (as 
judged by tooth eruption and wear), with growth appar-
ently continuing well after all teeth are erupted and fully 
functional. As a consequence, skulls of “adult” individuals 
will exhibit a considerable range in overall size (Handley 
1959), a characteristic of other eumysopine genera, most 
notably Proechimys (Patton and Rogers 1983; Lara et al. 
1992) and Trinomys (Pessôa and Reis 1991b).

In his description of the genus, J. A. Allen (1908:650) di-
agnosed Hoplomys by the combination of the impressively 
broad and stiff dorsal spines and an enamel pattern with 
all maxillary and mandibular cheek teeth possessing four 
well developed and obliquely positioned folds, a character 
that he contrasted with the three folds typical of Proechi-
mys. However, in nearly all characters, craniodental and 
well as pelage, Hoplomys is either indistinguishable from 
or only at the extreme end of a continuum represented by 
the diverse species of Proechimys. For example, the coun-
terfold formula of Hoplomys does vary, particularly in 
the lower molars (from 4/4, 4/4, 4/4, 4/4 to, rarely, 4/4, 
4/3, 4/3, 4/3), and some species of Proechimys also exhibit 
four counterfolds on most, or all cheek teeth (most notably 
Proechimys semispinosus Tomes and Proechimys quadru-
plicatus Hershkovitz; see Patton 1987, and below). More-
over, some species of Proechimys approach Hoplomys in 
aristiform spine development, such as Proechimys hoplo-
myoides Tate, which has been allocated to Hoplomys by 
some authors (Moojen 1948; Cabrera 1961) and Proechi-
mys echinothrix Silva, which has aristiform spines nearly 
as long and broad (22 mm × 1.4 mm, on average; M. N. F. 
da Silva 1998). The range of spine depth, robustness, and 
particularly length of Hoplomys reported by Hoey et al. 
(2004) is well beyond that observed for the eight species 
of Proechimys these authors examined, but their comple-
ment of species did not include either P. hoplomyoides or 
P. echinothrix.

Both A. L. Gardner and Emmons (1984) and Patton 
and Reig (1990) questioned the generic distinction of 
Hoplomys relative to Proechimys based on morphological 
characters of the bulla and analysis of protein electorpho-
retic characters, which nested Hoplomys within a group of 

then the correct name would be Echimys spinosus Desmar-
est, 1817. Tate (1935:405) provisionally listed guiara as a 
species of Euryzygomatomys, primarily based on Brandt’s 
description of a short tail. However, Cabrera (1961:532) 
noted that the taxonomic position of guiara was dubious, 
but that if Tate’ s assignment  were correct, guiara would 
only be a subspecies of spinosus.

The karyotype of E. spinosus is 2n = 46, FN = 82, with 
19 pairs of metacentric or submetacentric and three pairs 
of acrocentric autosomes (Yonenaga 1975, specimens from 
São Paulo state; D. I. Lima et al. 2006, a specimen from 
Santa Catarina state, without data on fundamental auto-
some number).

This species is considered critically endangered in Para-
guay (Resolution No. 524/06 March 17 2006, Secretaria 
del Ambiente de Paraguay Lista Roja de Fauna y Flora de 
Paraguay); the IUCN (2011) lists E. spinosus in the Least 
Concern category.

Genus Hoplomys J. A. Allen, 1908
James L. Patton and Louise H. Emmons

Hoplomys is a terrestrial, large- bodied rat (mass up to 800 g; 
Adler et al. 1998) with a stout body, short and thick legs, 
relatively narrow and elongated hindfeet, a nearly naked 
and proportionately short tail (60– 70% of head and body 
length), and short, rounded ears. Head and body length 
ranges from 212– 300 mm, tail length from 114– 240 mm, 
hind foot length from 47– 61 mm, and ear length from 20– 
29 mm (Emmons and Feer 1997). The most characteristic 
external features are the broad, fl at, and stiff spines that 
cover the dorsum from behind the shoulders to the fl anks 
and rump. These range from 26– 33 mm in length and 
1.7– 2.2 mm in width, and tend to obscure the soft under-
fur (Handley 1959). The spines are tipped black along the 
mid- dorsum but may have pale tips on the sides, which gives 
the lateral aspect of the skin a distinctive speckled pattern. 
As with other echimyids with well- developed spines (e.g., 
Lonchothrix and Mesomys), those of Hoplomys extend 
down the sides to the junction with the ventral fur. Color-
ation varies geo graph i cally, in South America ranging from 
reddish orange dorsally in the southern part of the range 
to more yellowish in the north (Handley 1959). Young are 
more typically colored dull brown dorsally. Individuals vary 
with regard to the presence or absence of black ocular and 
crown areas. The venter is predominantly white, although 
there may be a partial or complete dark brown collar across 
the throat, and buff lateral bands or a buff venter. Some ex-
tralimital individuals from Panama are melanistic, almost 
black, with dark brown venters variably spotted with white. 
Such coloration could occur in bordering areas of Colombia.
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description:  As for the genus.
distribution:  In Central America, from south-

eastern Honduras (Pine and Carter 1970) south through 
Panama (Handley 1959; Hall 1981); in South America, 
from northwestern Colombia south along the Pacifi c coast 
and west of the Cordillera Occidental to northwestern 
 Ec ua dor, from elevations ranging between 180– 1,250 m in 
northwestern Colombia to sea level in southwestern Co-
lombia and adjacent northwestern Ec ua dor.

selected localit ies  (Map 513; South America 
only): COLOMBIA: Antioquia, Alto Bonito (Handley 
1959), Villa Arteaga (FMNH 70102), Zaragoza (USNM 
499753); Cauca, Río Saija (FMNH 90110); Chocó, 
Bagadó (Handley, 1959), Río Docampado (FMNH 90115); 
Nariño, Buenavista (Handley 1959); Valle del Cauca, 6 km 
N of Buenaventura (MVZ 162309), 1 km from San Isidro 
above Río Calima (ICN 8313). EC UA DOR: Esmeraldas, 
Cachabí (type locality of Echimys gymnurus Thomas); Im-
babura, 10 km E of Santa Rosa (T. E. Lee et al. 2010); Pich-
incha, Mindo, Río Blanco (Handley 1959).

subspecies :  In his revision of the genus, Handley 
(1959) recognized a single species with four subspecies. 
Two of these have exclusively Central American distribu-
tions (truei J. A. Allen from mainland Nicaragua and Costa 
Rica and the Panamanian insular wetmorei Handley). One 
subspecies (goethalsi Goldman) was mapped from Panama 
to the central Pacifi c coast of Colombia in the provinces of 
Antioquia and Chocó, and the nominotypical subspecies 
was recorded from northwestern Ec ua dor to southwestern 
Colombia in the state of Nariño. However, given that many 
of the geographic gaps in the map illustrated by Handley 
(1959:3, Fig. 1) are now represented by specimens in mu-
seum collections, and that no adequate review of these has 
as yet taken place, we hesitate to recognize the subspecies 
boundaries depicted by Handley herein.

natural history:  Nocturnal and terrestrial, these 
rats feed primarily on fruit and seeds. They are the most 
numerous rodents in the pluvial rainforests of western Co-
lombia, the wettest forest habitat in the New World. They 
frequent fallen logs, brush piles, rocks, and stream edges in 
evergreen rainforest, and in adjacent grassy clearings (see 
Adler et al. 1998; Goldman 1920; Handley 1959; Pine and 
Carter 1970). Tomblin and Adler (1998) described details 
of microhabitat structure and use by Hoplomys in Panama. 
Alberico and González (1993) recorded higher densities 
in primary as opposed to secondary forest, and mea sured 
seasonal shifts in population density, home range size, and 
movement distances. Alberico and González (1993) and 
Tesh (1970b) provided limited details on reproductive biol-
ogy, including litter size and seasonality, for western Co-
lombia and Panama, respectively. The species is sexually 
dimorphic, with males in Panama averaging 38% larger 

10 species of spiny rats. MtDNA sequence data (Lara et al. 
1996; Y. L. R. Leite and Patton 2002) also indicate a close 
phyletic relationship between Hoplomys and Proechimys, 
but too few species of the latter have been examined as yet 
to determine whether H. gymnurus is nested among the 
species of this large genus, as suggested by the allozyme 
analyses, or is sister to a clade otherwise comprising all 
species of Proechimys. Alternatively, G. A. S. Carvalho 
and Salles (2004) showed that Hoplomys has a uniquely 
complete neolophid in the mandibular molars among a 
phyletic triad of genera that includes Proechimys and Tri-
nomys. All three of these genera are otherwise defi ned by 
a long and narrow rostrum relative to other echimyids and 
the presence of a very well- developed anterior projection 
of the premaxilla. Clearly, the generic status of Hoplomys 
remains an open question for future research to resolve.

Hoplomys is monotypic, with a single species H. gym-
nurus distributed from Honduras in Central America south 
to northwestern Ec ua dor along the Pacifi c coast of South 
America.

synonyms:
Echimys: Thomas, 1897f:550; description of gymnurus; not 

Echimys F. Cuvier.
Hoplomys J. A. Allen, 1908:649; type species Hoplomys 

truei J. A. Allen, by original designation.

Hoplomys gymnurus (Thomas, 1897)
Armored Rat

synonyms:
Echimys semispinosus: Alfaro, 1896:41; not Echimys semi-

spinosus Tomes (= Proechimys semispinosus [Tomes])
Echimys gymnurus Thomas, 1897f:550; type locality 

“Cacha vi [= Cachabí], [Esmeraldas,] N. Ec ua dor, altitude 
170 metres,” approximately 00°58′N 78°48′ W (Paynter 
1993).

[Proechimys] gymnurus: J. A. Allen, 1899c:264; name com-
bination.

Hoplomys truei J. A. Allen, 1908:650; type locality “Lavata 
[= Savala], Matagalpa Province, Nicaragua.”

H[oplomys]. gymnurus: J. A. Allen, 1908:651; fi rst use of 
current name combination.

Hoplomys goethalsi Goldman, 1912a:10; type locality “Rio 
Indio, near Gatun, Canal Zone, Panama.”

Hoplomys gymnurus goethalsi: Goldman, 1920:123; name 
combination.

Hoplomys gymnurus truei: Goldman, 1920:124; name com-
bination.

Hoplomys gymnurus gymnurus: Ellerman, 1940:123; name 
combination.

Hoplomys gymnurus wetmorei Handley, 1959:9, type lo-
cality “Isla Escudo de Veraguas, Prov. Bocas del Toro, 
Panama.”
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tifi ed or the locality given is in error. There are no rec ords of 
this genus from Brazil or from anywhere east of the Andes.

Genus Lonchothrix Thomas, 1920
James L. Patton

This monotypic genus is similar in all morphological and 
ecological features to the spiny tree rats, Mesomys, with 
which it also forms a close sister relationship (Lara et al. 
1996; Y. L. R. Leite and Patton 2002). Head and body 
length varies from 155– 220 mm, tail length from 150– 
230 mm, hind foot length from 30– 37 mm, and ear length 
is 13 mm (Emmons and Feer 1997). As with Mesomys, 
this is a relatively small rat with the body covered with 
dense, wide (1.8– 2.0 mm), long (26– 28 mm), fl at, and fl ex-
ible spines mixed with fi ne hairs. The spines, in general, 
are wider and stiffer than those of Mesomys. The upper 
parts are gray- brown, the sides and rump speckled yellow-
ish white, and the wide spines on the sides and rump have 
pale yellowish tips, in contrast with a more orange or buff 
tips on the spines in Mesomys. The ears are short, naked, 
brown in color, and buried among the spines of the head. 
The tail is robust, scaly, speckled with short, dark, evenly 
spaced but fl at, scale- like hairs, and terminates in a tuft 
of long, coarse, red- brown hairs that may reach 45 mm in 
length. Lonchothrix departs from Mesomys primarily in 
these accentuated characteristics of the tail, although the 
recently described Mesomys occultus (Patton et al. 2000) 
has a terminal tail tuft averaging 30 mm in length. The 
under parts are white, grayish, or buff, often tending to 
buff along the midline. The chest is often pale gray- brown 
and the throat has white- tipped hairs. The feet are dirty 
white. The hindfeet are broad and short, with pink  soles; 
the forefeet are small and also with a pink palmar surface. 
The skull and cheek teeth are generally as in Mesomys, al-
though as Thomas (1920c) noted in his description, Lon-
chothrix differs slightly as follows: muzzle broader with 
nasals more parallel sided and less tapered posteriorly, the 
malar projects anteriorly, the incisive foramina are lon-
ger and more open, the mesopterygoid fossa is narrower 
(reaching the middle of M2), and the hamular pro cesses 
of the pterygoids is narrower, not spatulate. Upper cheek 
teeth have one short lingual fold and have four labial folds, 
or fl exi, that penetrate deep into the tooth and become 
isolated as fossettes with wear. All lower cheek teeth have 
a single, short labial fold but varying numbers of lingual 
folds: pm4 with four folds, m1 with three, with the most 
posterior quite small, and both m2 and m3 with just two.

synonym:
Lonchothrix Thomas, 1920c:113; type species Lonchothrix 

emiliae Thomas, 1920, by original designation.

than females (Adler et al. 1998). Tail autotomy is also 
common, a trait Hoplomys shares with other echimyids, 
especially terrestrial species (Adler et al. 1998). Aborigi-
nal groups in Panama utilized Hoplomys as a protein food 
resource (O. F. Linares 1976). Brennan (1969), Brennan 
and Reed (1974b), Fain et al. (1982), Mendez (1969), and 
Tipton et al. (1967) described external parasites.

remarks :  J. A. Allen (1908:650) suggested that Echi-
mys semispinosus Tomes (1860b) might be referable to 
his new genus Hoplomys, along with Echimys gymnurus 
Thomas (1897f). On the same page, Allen referred also to 
Echimys subspinosus Tomes, which is clearly an inadvertent 
misspelling of semispinosus. However, Tomes’ E. semispino-
sus has been consistently placed within Proechimys in all 
subsequent literature (Tate 1935; Ellerman 1940; Cabrera 
1961; Patton 1987; Woods 1993; Woods and Kilpatrick 
2005). Valim and Linardi (2008) described the host asso-
ciation of ectoparasitic lice in the genus Gyropus.

Honeycutt et al. (2003) reported mitochondrial and 
 nuclear DNA sequences for a specimen of “Hoplomys gymnu-
rus” from 52 km SSW of Altamira, Brazil (GenBank accession 
numbers AF520668 and AF520661). Either this specimen 
(Texas A&M University number AK 9671) has been misiden-

Map 513    Selected localities for Hoplomys gymnurus (●). See Hall (1981) for 
distributional rec ords in Central America. Contour line = 2,000 m.
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pale- tipped spines, and more naked appearing proximal 
portion of the tail, it matches Lonchothrix and not Me-
somys. Barring additional character discovery, we regard 
AMNH 91868 as a Lonchothrix emiliae, and thus ex-
tend the known range of the species west to the lower Rio 
Madeira.

The report of the karyotype of L. emiliae by Aniskin 
(1993) based on specimens from Peru must be in error. 
His specimens most likely represent Mesomys hispidus, 
both because of the unlikely 3,000- km range extension 
and the fact that the karyotype reported is identical to 
that illustrated for this species by Patton et al. (2000:197, 
Fig. 129B) from multiple localities in western Amazonian 
Brazil.

Genus Mesomys Wagner, 1845
James L. Patton and Louise H. Emmons

These are also relatively small, heavily spined rats (head 
and body length averaging about 180 mm) with a tail as 
long or slightly longer than the body, thinly haired, and ter-
minating in a tuft of hairs of varying length. Hindfeet are 
short and broad. The pelage possesses heavily developed 
and stiffened aristiform spines throughout the back, sides, 
and rump. The spines are shorter (24– 25 mm) and some-
what more narrowed (1.5 mm) than those of the closely 
related Lonchothrix. Individuals are common in the can-
opy and lower strata of lowland rainforest throughout the 
Amazon Basin and the Guianan region, but extend to an 
elevation of 2,000 m in the lower montane forest along the 

remarks :  A strict phyloge ne tic defi nition could ar-
gue for the placement of Lonchothrix and Mesomys into 
a single genus in recognition of their strongly supported 
sister relationship (Lara et al. 1996; Y. L. R. Leite and Pat-
ton 2002). Indeed, as noted by Thomas (1920c:114), the 
skull of Lonchothrix is “so like that of Mesomys hispidus 
that it is diffi cult to fi nd any character of more than specifi c 
value.” Despite this statement, however, Thomas was un-
sure of the closest relative, remarking that its short, climb-
ing feet and strongly spiny pelage resembled that of Echi-
mys, although its brachydont and nearly rounded molars 
set it well apart from this genus or from either Dactylo-
mys and Kannabateomys. He noted that the teeth resemble 
those of Cercomys (= Thrichomys). Although he compared 
his new genus to Mesomys, for some reason he made no 
special connection between these two genera as the close 
relatives they clearly are. However, I note  here that the 
number of cheek tooth laminae differ between the genera, 
Lonchothrix with three reentrant folds and Mesomys spp. 
generally with four.

Lonchothrix emiliae Thomas 1920
Tuft- tailed Spiny Tree Rat

synonym:
Lonchothrix emiliae Thomas 1920c:114; type locality “Villa 

Braga, on the left bank of the Rio Tapajós, just above 
the fi rst rapids,” Pará, Brazil.
description:  As for the genus.
distribution:  Known only from the lower reaches 

of the Rio Madeira, Rio Tapajós, and Rio Xingu; all south 
of the Amazon River in eastern Brazil.

selected localit ies  (Map 514): BRAZIL: Ama-
zonas, Igarapé Auara (AMNH 91868); Pará, Alter do Chão 
(Lara et al. 1996), Igarapé Amorim (AMMH 95549), Jaca-
reacanga (Auricchio 2001), Tauari (AMNH 95776), Villa 
Braga (type locality of Lonchothrix emiliae Thomas).

subspecies :  Lonchothrix emiliae is monotypic.
natural history  (from Auricchio 2001): This is 

a poorly known and rarely seen arboreal rat that has yet 
to be studied in the fi eld. Collectors’ fi eld notes suggest 
that it is nocturnal, lives in lowland mature and second-
ary (capoeira) rainforest, nests in tree holes, readily enters 
and uses the raf ters of wooden structures, and is locally 
common despite its limited geographic range. Stomach 
contents of a few specimens included only the pulp of un-
identifi ed plant materials, most likely fruit of Brysonima 
sp., a common small tree in the family Malpighiaceae. A 
pregnant female with two embryos was taken in March.

remarks :  Auricchio (2001) questioned the identi-
fi cation of the specimen from the Rio Madeira (AMNH 
91868). The specimen in question lacks the terminal por-
tion of its tail, but in its overall size, broader, stiffer, and 

Map 514    Selected localities for Lonchothrix emiliae (●).
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sympatric taxon most easily confused with a Mesomys spp. 
is Pattonomys occasius, which has a conspicuously naked 
tail (Emmons and Feer 1997).

As emphasized by Voss et al. (2001:152), the genus 
Mesomys has never been revised, and recognition of its 
constituent species has been in fl ux essentially since Des-
marest (1817b) described the fi rst species (see Tate [1935] 
for a general review of the nomenclatural history of the 
genus). Tate (1939:179) considered Mesomys a monotypic 
genus “with possibly a few weakly differentiated races” 
because of the “obvious morphological stability through-
out the known range.” Alternatively, Ellerman (1940), 
Moojen (1948), and Cabrera (1961) listed two or more 
species within the genus, although not the same ones in 
all cases. E.- L. Trouessart (1897) placed ecaudatus Wag-
ner (= hispidus Desmarest) in the genus Mesomys (p. 608), 
but listed hispidus Desmarest and ferrugineus Günther 
(a synonym of hispidus) as species of Echimys Desmar-
est (p. 610). Emmons (1993) reassigned two of the fi ve 
species listed by Woods (1993) in Mesomys to the Maka-
lata (didelphoides Desmarest and obscurus Wagner) and 
Patton et al. (2000) described an additional species (oc-
cultus). Voss et al. (2001) documented two morphologi-
cal groups, a small- toothed form from the Guianan region 
and eastern Amazonia, and a large- toothed form from 
the western and central Amazon, and suggested that if 
these toothrow groups represented species, then M. his-
pidus (with stimulax Thomas as a synonym) would ap-
ply to the small- toothed form and M. ferrugineus Günther 
to the large- toothed form. However, they also noted that 
toothrow length was insuffi cient as a basis for taxonomic 
inference because that character was discordant with 
the molecular clade structure identifi ed by Patton et al. 
(2000). They also suggested that Tate’s (1939) restriction 
of the type locality of Desmarest’s M. hispidus to Borba, 
Rio Madeira, in the central Amazon was likely in error. 
Orlando et al. (2003) expanded on the molecular analysis 
of Patton et al. (2000), and importantly included sequence 
data from the holotype of Desmarest’s M. hispidus  housed 
in the Paris Museum. Their analyses confi rmed the discor-
dance between geographic clades and the toothrow classes 
recognized by Voss et al. (2001). Desmarest’s holotype 
was molecularly nearly identical to samples from French 
Guiana, and, after a review of the most likely collection 
history of this specimen (see also discussion in Voss et al. 
2001:153, footnote 22), Orlando et al. (2003:114) cor-
rected the type locality from Tate’s Borba, Rio Madeira 
to Amapá state in eastern Brazil. The molecular data pre-
sented by Orlando et al. (2003) support the recognition of 
three species: a widely distributed and both morphologi-
cally and molecularly polytypic M. hispidus, a highly geo-
graph i cally localized M. occultus that is sympatric with 

eastern slope of the Andes. They may be especially com-
mon in tree falls, in dense liana tangles, or in disturbed 
areas, as around villages where they can often be found on 
the raf ters of thatched  houses.

Within the family, Mesomys and it sister genus Loncho-
thrix are unique in their combination of a dorsal pelage 
composed of broad and stiff spines, a sparely haired tail 
that terminates in a distinct brush or pencil, and small, 
rounded cheek teeth with fl exi wearing to isolated oval fos-
settes or pits rather than forming transverse laminae. These 
tooth characters are shared with other members of the 
subfamily Eumysopinae, while the foot structure and elon-
gated tail are more characteristic of the Echimyinae, which 
are similarly arboreal in their habits. This combination of 
characters of taxa otherwise belonging to separate sub-
families was noted by Wagner (1845a) in his description 
of the genus and reemphasized by Thomas (1905a). As a 
consequence, the subfamilial placement of both Mesomys 
and Lonchothrix has been uncertain (see account above, 
and discussion in Patton and Reig 1990; Emmons 2005). 
These two genera do, however, form a well- supported sis-
ter pair in molecular sequence analyses (Lara et al. 1996; 
Y. L. R. Leite and Patton 2002; Galewski et al. 2005; P.- H. 
Fabre et al. 2012).

Thomas (1905a:591) provided an expanded descrip-
tion of Mesomys that we augment as follows: external 
form similar to that of Proechimys, but with an arboreal 
bauplan of long back, short legs, short and broad pink- 
soled feet, strong, curved claws, and long whis kers. The 
ears are shorter and the fi fth hind toe is longer, reaching to 
the distal end of the fi rst phalanx of the fourth toe. Aristi-
form hairs are in the form of stiff, broadened, prominent 
spines distributed over the mid- dorsum and rump. The 
tail is long, haired lightly to varying degrees, and some-
times terminated by a tuft or pencil. The cheek teeth are 
rounded, as in Proechimys, with four or fi ve labial folds on 
each upper tooth, forming fi ve or six lophs, which become 
isolated fossettes with wear. The lower premolar has four 
oblique lingual folds, and each lower molar only three. The 
general conformation of the skull is as in genera of Echi-
myinae, with a short, parallel- sided rostrum and a broad-
ened, square interorbital region. Along with Lonchothrix, 
these features contrast markedly with the elongated ros-
trum and generally concave interorbital region character-
istic of other genera in the subfamily Eumysopinae. Tate 
(1935:413) noted that “Mesomys comprises small, densely 
spinous, buff- brown- bellied rats with short, rather broad 
feet, slightly tufted tails and Proechimys- like, rounded mo-
lars.” The tail is particularly susceptible to autotomy and is 
often truncated, as was that of one of the fi rst individuals 
to be described, unfortunately, as M. ecaudatus (= tailless 
Mesomys, Wagner 1845a). Apart from Lonchothrix, the 
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Brazil” (Tate 1939:179) but more recently to the state of 
Amapá in eastern Brazil (Orlando et al. 2003:119), based 
on the known travel route of the original collector.

L[oncheres]. hispida: J. B. Fischer, 1829:307; name com-
bination.

E[chinomys]. hispidus: Wagner, 1843a:345; name combi-
nation.

Mesomys ecaudatus Wagner, 1845a:145; type locality “Borba 
in Brasilien,” Borba, Rio Madeira, Amazonas, Brazil.

Echimys ferrugineus Günther, 1876:750; type locality “Cham-
icuros, Huallaga River”; upper Río Samíria [Stephens 
and Traylor 1983], Loreto, Peru.

Proechimys hispidus: J. A. Allen, 1899c:262; name com-
bination.

Proechimys ferrugineus: J. A. Allen, 1899c:264; name com-
bination.

M[esomys]. ferrugineus: Thomas, 1924c:535; name com-
bination.

Mesomys ferrugineus spicatus Thomas, 1924c:535; type lo-
cality “Tushemo, near Masisea, R. Ucayali. Alt. 1000′,” 
Ucayali, Peru.

Mesomys hispidus: Tate, 1935:413; fi rst use of current name 
combination.

Mesomys hispidus ferrugineus: Cabrera, 1961:535; name 
combination.

Mesomys hispidus hispidus: Cabrera, 1961:535; name com-
bination.

Mesomys hispidus spicatus: Cabrera, 1961:536; name com-
bination.
description:  Orlando et al. (2003) defi ned this spe-

cies as an assemblage of six monophyletic mtDNA clades 
distributed broadly across Amazonia from Peru to the Gui-
anan region, exclusive of the partially sympatric M. occul-
tus from west- central Brazil and M. stimulax from eastern 
Brazil south of the Amazon River. As acknowledged by 
these authors, M. hispidus thus encompasses a taxon that 
varies substantially in size, being smaller in the Guianan 
part of its range (mean head and body length 161 mm) and 
larger in western Amazonia (mean head and body length 
178– 186 mm, depending upon clade), but is otherwise 
characterized by well- developed, pale buffy to orangish- 
tipped spines covering the dorsum and a long, moderately 
hairy tail terminating with a short tuft of hairs. In most 
essential external and cranial characters, M. hispidus can-
not be distinguished from sympatric M. occultus, except in 
its tendency to lack a median orange band on spines, have 
petiolate and black hairs among tail scales, and shorter tuft 
of tail tip. Cranially, these two species also are similar, but 
M. hispidus is larger with proportionately shorter rostrum 
and palate, longer and narrower incisive foramina that 
have absolutely longer premaxillary septum, and PM4– M3 
with more strongly developed 4th fold.

M. hispidus, and a southeastern Amazonian and small- 
toothed M. stimulax. The molecular data of both Patton 
et al. (2000) and Orlando et al. (2003), however, iden-
tify a number of divergent and geo graph i cally structured 
clades within M. hispidus that may warrant species status 
when additional sampling and analyses are forthcoming. 
Given this possibility, we comment on the application of 
available names to these clades in the account for M. his-
pidus, below. Finally, until M. leniceps, which is restricted 
to montane forests in northern Peru, is examined molecu-
larly, we follow previous authors by treating it as a dis-
tinct species, pending further analyses.

synonyms:
Echimys: Desmarest, 1817b:58; part (description of hispi-

dus Desmarest); not Echimys F. Cuvier.
Loncheres: J. B. Fischer, 1829:307; part (listing of hispida 

Desmarest); not Loncheres Illiger.
Nelomys: I. Geoffroy St.- Hilaire, 1838b:122; part (listing 

of hispidus Desmarest); not Nelomys Jourdan.
Echinomys: Wagner, 1843a:345; part (listing of hispidus 

Desmarest); unjustifi ed emendation of Echimys F. Cuvier.
Mesomys Wagner, 1845a:145; type species, Mesomys ecau-

datus Wagner, by original designation.
Proechimys: J. A. Allen, 1899c:262; part (listing of hispidus 

Desmarest); not Proechimys J. A. Allen.

KEY TO THE SPECIES OF MESOMYS:
1. Head, sides, mid- back, and rump covered with broad, 

long, and stiff spines with interspersed setiform hairs 
sparse and generally not visible externally  . . . . . . . . . 2

1′. Head covered with nonstiff hairs; sides, mid back, and 
rump covered with narrowed spines interspersed with 
long and softer hairs . . . . . . . . . . . . . Mesomys leniceps

2 Body size small (head and body length averaging 
<170 mm; upper toothrow averaging <6.3 mm); distrib-
uted south of the Amazon and east of the Rio Tapajós in 
Brazil  . . . . . . . . . . . . . . . . . . . . . . . Mesomys stimulax

2′. Body size usually larger (head and body length aver-
aging >178 mm, upper toothrow averaging >7.14 mm); 
distributed elsewhere throughout the Amazon Basin; 
or body size small (head and body length averaging 
169 mm) and distributed in the Guianan region  . . . . . 3

3 Dorsal spines without orange mid- band; tail with short 
terminal tuft of hair (<25 mm)  . . . . .Mesomys hispidus

3′. Dorsal spines with orange mid- band; tail with long ter-
minal tuft of hair (>30 mm)  . . . . . . .Mesomys occultus

Mesomys hispidus (Desmarest, 1817)
Ferreira’s Spiny Tree Rat

synonyms:
Echimys hispidus Desmarest, 1817b:58; type locality “Améri-

que meridionale”; restricted to “Borba, Rio Madeira, 
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gave the range of the nominotypical form as the central 
Amazon of Brazil, including southern Venezuela, based on 
Tate’s (1939) restriction of the type locality to Borba, on 
the lower Rio Madeira. We treat both stimulax Thomas 
and leniceps Thomas as species, although the latter with 
reservation. The validity of the other taxa at the species or 
subspecies level must await adequate comparisons of mu-
seum samples available, coupled with increased molecular 
sampling.

natural history:  Of the series of specimens taken 
along the Rio Juruá in western Brazil by Patton et al. 
(2000), 97%  were taken in canopy traps with the remain-
der on the ground. Mesomys hispidus was more common 
in upland, nonfl ooded forest than in the seasonally fl ooded 
várzea, but was found in a variety of forest types, including 
naturally and human- disturbed habitats as long as some 
trees remained. Pregnant females  were found throughout 
the year, suggesting continuous breeding; litter sizes ranged 
from one to three, with the modal number of 1. In north-
eastern Peru, 60% of captures  were in canopy traps in ma-
ture forest, or the oldest disturbed forest (Hice and Velasco 
2012). Litter size of a single pregnant female was two. In 
southern Venezuela 94%  were taken in trees or  houses, 
mostly near streams or other moist places, and all in low-
land evergreen rainforest (Handley 1976). This species has 
also been captured in tropical semideciduous forest in Bo-
livia (L. H. Emmons, unpubl. data).

remarks :  Thomas (1905a:591; and 1911b:607, in 
his description of M. stimulax) equated Echimys ferrugin-
eus Günther with M. ecaudatus Wagner. Five years later 
Thomas (1916e:298) argued that the type skull of Desmar-
est’s Echimys hispidus “about which so much confusion 
has arisen from time to time, belongs to none of the gen-
era to which it has been hitherto referred, but is a Meso-
mys, apparently quite similar to M. ecaudatus Wagner. As 
a result, the early and suitable name hispidus will happily 
replace the unfortunate term ecaudatus, given to a speci-
men which had lost its tail.” Goeldi (1897, 1901) discussed 
the history of ecaudatus but provided no resolution as to 
the validity of Wagner’s name. Consequently, most recent 
literature has listed both ecaudatus Wagner and ferrugin-
eus Günther as synonyms of hispidus Desmarest. The type 
locality of Wagner’s ecaudatus (Borba, on the lower Rio 
Madeira, in central Amazonian Brazil) is within the known 
range of M. hispidus but also just east of the known range 
of M. occultus. Wagner’s holotype of M. ecaudatus is ex-
tant (NMW 915, examined by L. H. Emmons). Although 
the skin is in poor condition, characters of the skull place 
it near M. hispidus and do not conform to those of either 
M. occultus or M. stimulax; so we follow previous authors 
and maintain it in the synonymy of M. hispidus.

The following external description is from Emmons and 
Feer (1997): Upper parts uniform pale to medium brown, 
with mid- back often heavily streaked with black. Pelage 
consists of conspicuous short, wide, fl at, fl exible spines from 
shoulder to rump, each spine brown with pale tip. Tail often 
broken short or completely missing. Spines on head and neck 
softer and narrower than those on back. Ears brown, short 
and rounded, thinly haired, and with small tuft of longer 
hairs at base. Eyes large, and eyeshine moderately bright 
yellow. Vibrissae fi ne and long, reaching shoulder. Tail 
robust, brown, and thinly covered with long, red- brown 
hairs that do not hide scales, and with short and sparse 
tuft at tip, 5– 21 mm in length (Patton et al. 2000); six rows 
of tail scales per 5 mm (holotype of M. ferrugineus), with 
central, darkly pigmented hair of each scalar triad at base 
of tail sharp and spine- like. Under parts uniformly pinkish 
orange, which contrasts sharply with color of sides. Hind-
feet short and broad, claws sharp and strongly curved, and 
 soles pink and have large plantar pads.

distribution:  Mesomys hispidus occurs in the 
Amazon Basin from northern and eastern Bolivia, north 
through eastern Peru, eastern Ec ua dor, southeastern Co-
lombia, southern Venezuela, the Guianas, and all of Bra-
zilian Amazon drainage except that part east of the Rio 
Tapajós and south of the Rio Amazon.

selected localit ies  (Map 515): BOLIVIA: 
La Paz, 1 mi W Puerto Linares (TTU 34988), right bank 
Río Alto Madidi (Emmons 1993); Santa Cruz, El Refugio 
(USNM 584592). BRAZIL: Amapá, Amapá (Orlando et al. 
2003); Amazonas, Cucui (USNM 255162), Tunui (AMNH 
77034); Mato Grosso, left bank Rio Cristalino (Patton 
et al. 2000); Pará, Igarapé Amorin (Voss et al. 2001). 
COLOMBIA: Amazonas, Caserio “Kuiru” (Lemke et al. 
1982); Putumayo, Río Mecaya (FMNH 71125); Vaupes, 
Río Apaporis, Iino Goje (FMNH 57242). EC UA DOR: 
Orellana, Río Suno (AMNH 64015); Pastaza, Montalvo 
(FMNH 41461); Sucumbíos, Santa Cecilia (MSU 11780). 
FRENCH GUIANA: Cayenne, Paracou (Voss et al. 2001). 
GUYANA: Upper Takutu– Upper Essequibo, 5 km SE of 
Surama (Voss et al. 2001). PERU: Amazonas, headwaters 
Río Kagka (of Río Cenepa) (MVZ 155158); Cusco, Quince-
mil (FMNH 75197), 2 km SW of Tangoshiari (Patton et al. 
2000); Loreto, Yurimaguas (FMNH 19631); Pasco, Delfi n, 
Pozuzo (MUSM 12135), Nevati Mission (AMNH 230928). 
VENEZUELA: Amazonas, Acanana (Handley 1976), Capi-
bara (Handley 1976).

subspecies :  Cabrera (1961) recognized fi ve subspe-
cies, including ferrugineus Günther (northern Peru), leni-
ceps Thomas (Andes of northern Peru), spicatus Thomas 
(upper Amazon of Ec ua dor and northeastern Peru), and 
stimulax Thomas (lower Amazon of eastern Brazil). He 
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dus Desmarest would apply at least to that part of clade F 
from the eastern Guianan region defi ned by Orlando et al. 
(2003), the source of Desmarest’s holotype. This would 
make Wagner’s (1845a) M. ecaudatus from Borba avail-
able for the large- toothed central Amazonian animals. We 
note that there seems no reason to doubt the provenance of 
Borba for Natterer’s specimen: his holotype of I. pagurus 
(Wagner 1845a), also from Borba, and also extant, is con-
sistent with the geographic range of that species. However, 
Wagner’s ecaudatus could apply to either clade C from the 
central Amazon or to the southwestern portion of clade F, 
as its type locality lies between the mapped ranges of both. 
Because the type localities of both ferrugineus Günther and 
spicatus Thomas are probably contained within the range of 
clade A from the western Amazon of northern Bolivia, east-
ern Peru, and western Brazil, Günther’s name would apply 
to this clade because of priority. The remaining molecular 
clades, each currently delineated only by single localities in 
northeastern Bolivia, southern Venezuela, or Guyana, lack 
available names, at least on geographic grounds, should 
there be a desire to recognize each formally.

Leal- Mesquita (1991) and Patton et al. (2000) de-
scribed and fi gured a chromosome complement of 2n = 60, 
FN = 116. Aniskin (1993) reported the same karyotype 
from specimens he identifi ed as Lonchothrix emiliae from 
northern Peru, several thousand kilometers west of the 
known range of this species (see Lonchothrix account). 
Aniskin’s specimens are mostly likely M. hispidus (Patton 
et al. 2000). Patton et al. (1994) documented two mito-
chondrial clades along the Rio Juruá and discussed the pat-
tern of differentiation with reference to riverine barriers. 
Patton et al. (2000) showed that these two clades partially 
overlap in cranial multivariate morphometric analyses.

Thomas (1924c) described spicatus as a subspecies of 
ferrugineus Günther on the basis of browner, less ferru-
ginous color, and the spines having a dark brown sub-
terminal and pale buffy terminal band, imparting “a 
conspicuously speckled appearance to the animal.” The 
nominotypical subspecies was noted to range in the Hual-
laga drainage to the west of the central Ucayali, the vi-
cinity of the type locality of spicatus. Thomas recognized 
ferrugineus Günther as a species separate from hispidus 
Desmarest primarily on the basis of a distinct, longer tail 
tuft (about “an inch long” [= 24 mm]), while in typical 
hispidus these hairs do not exceed 10– 11 mm. However, 
within the large sample of hispidus from the Rio Juruá 
in western Brazil (Patton et al. 2000:195), the terminal 
tuft was extremely variable among individual specimens, 
ranging from 5– 21 mm. Thus, while there might be geo-
graphic variation in the length of the tail tuft, the speci-
mens available to us do not segregate geo graph i cally into 
short- and long- tufted samples that might correspond 
with a lower Amazonian M. hispidus and an upper Ama-
zonian M. ferrugineus. However, because there is exten-
sive geo graph i cally ordered clade structure within what is 
now considered to be the single species M. hispidus (Pat-
ton et al. 2000; Orlando et al. 2003), additional analyses 
and inclusions of specimens from type localities may well 
delineate those clades as species, with one corresponding 
to Günther’s ferrugineus.

Voss et al. (2001) recognized a small- toothed form of 
Mesomys in the Guianan region and eastern Amazonia 
(maxillary toothrow length ranging from 5.9– 6.6 mm) 
and a large- toothed form from western Amazonia (with 
maxillary toothrow length >7 mm; see Patton et al. 2000: 
tables 56, 58), and suggested that each represented a 
separate species. Because Desmarest’s type of hispidus 
is small toothed (maxillary toothrow length = 6.4 mm), 
these authors suggested that this name would apply to 
the eastern, small- toothed form and argued that Tate’s 
(1939) restriction of the type locality to Borba on the Rio 
Madeira was incorrect. Orlando et al. (2003:114) pro-
vided an expanded history of Desmarest’s holotype and 
further restricted the type locality of hispidus to Amapá 
state, north of the Rio Amazon delta in eastern Brazil. As 
currently understood, M. hispidus is sympatric with M. 
occultus at both localities where M. occultus is known to 
occur (Patton et al. 2000) and maybe sympatric with M. 
stimulax at one locality on the lower Rio Tapajós (Voss 
et al. 2001).

Future studies may divide the morphologically variable 
M. hispidus, as we conceive it herein, into separate species 
coincident with those reciprocally monophyletic molecular 
clades defi ned by Orlando et al. (2003). If so, then hispi- Map 515    Selected localities for Mesomys hispidus (●). Contour line = 2,000 m.
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higher elevation (see, for example, the discussion by Patter-
son and Velazco [2006] in their description of a montane 
species of Isothrix). In his description, Thomas allocated a 
second specimen to leniceps from Puca Tambo, San Martín, 
that he had previously (1926g:162) referred to ferrugineus 
Günther. Most reviewers (e.g., Tate 1935; Ellerman 1940; 
Woods 1993; Woods and Kilpatrick 2005) since Thomas’s 
(1926i) original description have consistently listed leni-
ceps as a distinct species. The sole exception is Cabrera 
(1961:536), who regarded leniceps as a subspecies of M. 
hispidus. No justifi cation for these various decisions, how-
ever, has been provided by any set of authors subsequent to 
Thomas’s original description. As with so many cases for 
the Echimyidae, a thorough review of character variation 
among available museum specimens of Mesomys is badly 
needed to establish the status of M. leniceps at any level.

Mesomys occultus Patton, da Silva, and Malcolm, 2000
Hidden Spiny Tree Rat

synonym:
Mesomys occultus Patton, da Silva, and Malcolm, 2000: 

194; type locality “Colocação Vira- Volta, left bank Rio 
Juruá on Igarapé Arabidi, affl uent of Paraná Breu, Am-
azonas, Brazil (3°17′S, 66°14′ W).”
description:  Equivalent in size and similar in color, 

color pattern, and degree of aristiform spine development 

Mesomys leniceps Thomas, 1926
Long- haired Spiny Tree Rat

synonyms:
Mesomys leniceps Thomas, 1926i:348; type locality “Yam-

brasbamba, Amazonas, 6500′,” Peru.
Mesomys hispidus leniceps: Cabrera, 1961:536; name com-

bination.
description:  Size and general characters similar to 

those of the larger, western samples of M. hispidus, but 
fur much less strongly spinose throughout, and spines lon-
ger, thinner, and more liberally mixed with fur. Individual 
spines average about 20 mm in length (Thomas 1926i). 
Ventral fur also more hairy than spiny, as characteris-
tic of other species in genus. Head distinctly hairier than 
back and rump, noted to be “scarcely hispid to the touch” 
(Thomas 1926i:348), with long hair of crown covering 
tops of ears. Both dorsal and ventral colors are similar to 
those of M. hispidus, in par tic u lar rich buffy ventral tones 
and large white patches on chin and in axillary and ingui-
nal regions. Dorsal surfaces of both forefeet and hindfeet 
pale buffy; digits white. Tail long for a Mesomys (about 
120% of head and body length), brown throughout, with 
body hair extending farther onto tail base than in other 
taxa (ca. 2.5 cm); tail hairs more appressed to body of tail 
than usual in genus; tail terminates in long, well- developed 
pencil. Tail scales smaller than those of other Peruvian Me-
somys, with eight scale rows per 5 mm (data from the holo-
type). Skull resembles that of M. hispidus but is somewhat 
smaller, with more slender rostrum and nasals that do not 
extend behind premaxillary pro cesses. Jugal and bones 
surrounding antorbital foramina slender such that vertical 
height of zygoma distinctly narrowed. Incisive foramina 
constricted posteriorly. Only type and one juvenile speci-
men known, so extent of variation in any feature of species 
completely unknown.

distribution:  Known from only two localities in 
upper montane forest of northern Peru.

selected localit ies  (Map 516): PERU: Ama-
zonas, Yambrasbamba (type locality of Mesomys leniceps 
Thomas); San Martín, Puca Tambo (Thomas 1926i).

subspecies :  Mesomys leniceps is monotypic.
natural history:  Nothing is known about the 

biology of this species, other than the comment in the 
original description that the holotype was “trapped under 
roots of tree in heavy forest, at same burrow as Proechimys 
 simonsi” (Thomas 1926i:349).

remarks :  Thomas (1926i:348) described M. leniceps 
as an “upland representative of the Amazonian M. ferru-
gineus,” gave the elevation as 5,100 feet, and characterized 
it mostly by its less spiny pelage, with a more liberal mix of 
hairs resulting in a comparatively long coat. These pelage 
features are consistent with a distributional occurrence at a 

Map 516    Selected localities for Mesomys leniceps ( ) and Mesomys occultus 
(●). Contour line = 2,000 m.
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pidus, however, throat, axillae, chest, and inguinal region 
white, and belly more fawn- colored. Vibrissae and long 
hairs around ears black. Forefeet and hindfeet are whitish 
above and lack any buffy suffusion. Tail uniformly brown 
and terminates in thin tuft. Overall, skull smaller than 
western samples of M. hispidus, including among speci-
mens that are apparently sympatric along lower Rio Tapa-
jós (see Voss et al. 2001:153). Thomas (1911b:607) stated 
that difference in overall size is “almost entirely due to the 
considerable shortening of the muzzle.” He noted that na-
sals are shorter than those of ecaudatus Wagner (which to 
him was equivalent to western samples of M. hispidus), 
parallel sided mesially, and narrowed in front rather than 
decidedly broader anteriorly than posteriorly. Tympanic 
bullae also smaller than in M. hispidus. The  holotype (BM 
11.4.28.29) has distinctive incisive foramina, with premax-
illary portion converging anteriorly to narrow, straight- 
sided point (arrowhead shape); posterior portion with 
sides slightly pinching in to form shallow palatal grooves. 
Mesopterygoid fossa straight sided, rather than slightly 
bowed outward, and nasals not expanded anteriorly as in 
holotypes of ferrugineus, hispidus, leniceps, occultus, and 
ecaudatus.

distribution:  Mesomys stimulax is known from the 
eastern Amazon Basin of Brazil, south of the Rio Amazonas 
from the Rio Tapajós east to at least the Rio Tocantins.

selected localit ies  (Map 517): BRAZIL: Pará, 
52 km SSW of Altamira, right bank Rio Xingu (Patton 
et al. 2000), Cametá (type locality of Mesomys stimu-
lax Thomas), Igarapé Amorin (Voss et al. 2001), oppo-
site Iroçanga (B. D. Patterson 1992b), Mata do Sequeir-
inho (CJ 7), Tauari (AMNH 94862), Vilarinho do Monte 
(AMNH 95971).

subspecies :  Mesomys stimulax is monotypic.
natural history:  Along the Rio Xingu in eastern 

Amazonian Brazil, two individuals of this species  were col-
lected (by L. H. Emmons) at heights of 4 and 10 m, respec-
tively, in vines on trees of tall evergreen forest.

remarks :  Included in M. hispidus as a valid subspe-
cies by Cabrera (1961). However, available samples from 
the southeastern Amazon of Brazil are strongly separated 
from M. hispidus by molecular sequence analyses (M. N. 
F. da Silva and Patton 1993; Patton et al. 1994, 2000; Or-
lando et al. 2003). Voss et al. (2001) examined the holotype 
and grouped it with the “small- toothed” forms from the 
Guianas, the basis for Husson’s (1978) belief that stimulax 
was a species distinct from M. hispidus. However, Orlando 
et al. (2003) documented the molecular distinction between 
small- toothed populations from the Guianan region and the 
small- toothed M. stimulax from southeastern Amazonia 
(see the account of M. hispidus). On the lower Rio Tapa-
jós, mixtures of the two toothrow- size classes are present in 

to M. hispidus (see above). In contrast to sympatric M. his-
pidus, spines on neck and shoulders possess orange mid- 
band. Hairs along tail thin and colorless, and tuft at tip of 
tail contains longer hairs that average more than 30 mm 
in length. At base of tail, central pigmented hair of each 
scale elongated and not spinelike as in M. hispidus. Crani-
ally, compared with sympatric M. hispidus, incisive foram-
ina shorter and wider, with shorter premaxillary septum; 
grooves on anterior palate less conspicuous; and paroccipi-
tal pro cesses fl atter and broader. Four labial fl exi present on 
P2, M1, and M2, with the fourth very small and usually lost 
with wear. M3 usually with only three labial fl exi, or, if four, 
the two middle ones may coalesce into Y- branched structure.

distribution:  Mesomys occultus is known only 
from two localities, one each on the lower Rio Juruá and 
on the Rio Urucu, to the south of the Rio Solimões in the 
central Amazon Basin of the state of Amazonas in Brazil.

selected localit ies  (Map 516): BRAZIL: Ama-
zonas, Colocação Vira- Volta, left bank Rio Juruá, Igarapé 
Arabidi (type locality of Mesomys occultus Patton, da Silva, 
and Malcolm), alto Rio Urucu (Patton et al. 2000).

subspecies :  Mesomys occultus is monotypic.
natural history:  This species is known from 

only four specimens, all caught in upland, nonfl ooded (= 
terra fi rme) rainforest in traps placed at least 1.5 m above 
the ground. A pregnant female was captured in early June 
(Patton et al. 2000).

remarks :  Externally, M. occultus is so similar to 
sympatric M. hispidus that it was not recognized as dis-
tinct until molecular sequence and chromosomal data 
 were obtained. Patton et al. (2000) described and fi gured 
the karyotype as 2n = 42, FN = 54, and compared it to the 
2n = 60, FN = 116, complement of M. hispidus.

Mesomys stimulax Thomas, 1911
Pará Spiny Tree Rat

synonyms:
Mesomys stimulax Thomas, 1911b:607; type locality 

 “Cametá, Lower Tocantins,” Pará, Brazil.
Mesomys hispidus stimulax: Cabrera, 1961:536; name 

 combination.
description:  Relatively small (head and body 

length averaging 169 mm, range: 154– 196 mm; Voss et al. 
2001:154, table 44), with a short toothrow (mean 6.3 mm, 
range: 5.8– 6.8 mm; Voss et al. 2001:154, table 44). Maxil-
lary toothrows slightly converge anteriorly, and M1 with 
three laminae rather than four, which is characteristic of 
M. hispidus. In size, M. stimulax similar to samples of M. 
hispidus from Guianan region (Voss et al. 2001; Orlando 
et al. 2003). Color above paler and buffi er than in western 
samples of M. hispidus but difference minimal (Thomas 
1911b). In contrast to uniformly buffy venter of M. his-
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as seed predators and dispersal agents and as reservoirs of 
zoonoses, such as leishmaniasis (Telford et al. 1972; Pajot 
et al. 1982; Dedet et al. 1984, 1989), encephalitis (Carrara 
et al. 2005), trypanosomiasis (Morales and Carreno 1976), 
and arboviruses (Travassos da Rosa et al. 1983).

In contrast to many other echimyids, all species of this 
diverse genus are terrestrial, with elongated heads and 
long rostra, large and erect ears, and narrow and long 
hindfeet. Body size ranges extensively among species, 
with the smallest (e.g., P. kulinae or P. pattoni) averaging 
about 180 mm in head and body length and the largest 
(e.g., P. semispinosus, P. steerei, and P. quadruplicatus) 
nearly 300 mm, and most are larger than sympatric sig-
modontines rodents. The tail is always shorter than the 
head and body length (typically 65– 70% of head and 
body length, but up to 85% in somespecies [e.g., P. si-
monsi]), and the dorsal pelage is a mixture of soft setiform 
hairs and expanded aristiform spines, varyingly stiffened 
among species and/or populations (see M. N. F. da Silva 
1998 and Hoey et al. 2004 for descriptions of aristiform 
development among species). The dorsal and lateral color 
is generally reddish brown to gray- brown, often streaked 
with black particularly along the midline, and the venter 
is white, although it can be tinged ochraceous or grayish, 
especially in the throat, thorax, and inner thighs. The nar-
row and elongate feet have slender toes and small plantar 
tubercles, the number of which may help defi ne species 
(Patton and Gardner 1972). The color pattern on the dor-
sal surface of the foot is also often species specifi c (Patton 
and Gardner 1972; A. L. Gardner and Emmons 1984; Pat-
ton et al. 2000). The ears are distinctly larger than those 
of all similar- sized arboreal echimyid genera but are simi-
lar in length to those of the terrestrial spiny rats of the 
Atlantic Forest of Brazil, Trinomys.

The skull retains the same relatively narrow and elon-
gated shape in all species currently recognized and despite 
substantial differences in overall size. A long rostrum, rela-
tively narrow interorbital region with concave sides, and 
rounded cheek teeth with varying number of folds char-
acterize the skull of all species. Characters such as the 
shape and structure of the incisive foramina, the degree of 
 expression in temporal ridging, the degree of development 
of the groove on the fl oor of the infraorbital foramen pro-
duced by the passage of the maxillary nerve, the width and 
posterior palatal penetration of the mesopterygoid fossa, 
the size and construction of the postorbital pro cess of the 
zygoma, the number and pattern of bullar septae, and the 
number of folds on both maxillary and mandibular cheek 
teeth (Patton and Gardner 1972; A. L. Gardner and Em-
mons 1984; Patton 1987; M. N. F. da Silva 1998; Patton 
et al. 2000) have proven useful in diagnosing species, as 
have bacular size and shape or the soft anatomy of the 

specimens in museum collections, and Voss et al. (2001:53) 
identifi ed the small- toothed form as M. stimulax. How-
ever, the geography of the molecular clades hypothesized 
by Orlando et al. (2003) suggests that small- toothed ani-
mals from the Tapajós are more likely to represent true M. 
hispidus (Guyana clade) than M. stimulax, which may be 
restricted to east of the Rio Xingu. Both hypotheses can be 
tested by expanded collections, with appropriate molecu-
lar data, from the lower Rio Tapajós. The chromosomal 
complement is 2n = 60, FN = 116, the same as that for M. 
hispidus (Patton et al. 2000).

Genus Proechimys J. A. Allen, 1899
James L. Patton and Rafael N. Leite

Proechimys is the most speciose and geo graph i cally most 
widely distributed genus of the family Echimyidae. All spe-
cies are essentially limited to lowland rainforest habitats in 
Central America and both cis- and trans- Amazonian South 
America, although a few reach elevations of 2,000 m on the 
lower slopes of the eastern Andes or extend into dry forests 
in southeastern Bolivia and northern Paraguay and the Cer-
rado of central Brazil. These terrestrial spiny rats are often 
the most abundant nonvolant mammal of lowland Neo-
tropical forests, and perhaps the most easily recognizable. 
Individuals can be easily heard scurrying through the leaf lit-
ter and are readily seen at night, by virtue of their bright red 
or yellow eyeshine, freezing when caught in a spotlight, or 
bounding off with a distinctive loping gait. They are impor-
tant components of the terrestrial forest community, serving 

Map 517    Selected localities for Mesomys stimulax (●).
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life, so mensural variables may increase substantially with 
advancing age. As a consequence, one must be exceedingly 
careful in morphometric comparisons between taxa and 
not be confused by age- related variation.

Despite these complexities and problems, considerable 
advances have been made in our understanding of species 
boundaries, defi nable geographic ranges, and morphologi-
cal variation in the past two de cades. Much of this prog-
ress has been fueled by the application of new methodolo-
gies (chromosomes and molecular ge ne tic characters) and 
detailed examination of qualitative morphological char-
acters. For example, Patton and Gardner (1972) sorted 
co- occurring species in eastern Peru using concordant 
karyotypic, soft anatomical, and phallic (including bacu-
lar) characters. Patton and Rogers (1983) documented that 
samples needed to age- grouped for effective morphometric 
comparisons of different species because of almost indeter-
minate growth. A. L. Gardner and Emmons (1984) used 
the septal patterns of the tympanic bullae to defi ne species 
and group these into coherent units. Patton (1987) docu-
mented the utility of several qualitative cranial variables 
and bacular size and shape in allocating the 59 available 
names to one of nine species groups that he recognized. 
For each of these, he provided hypotheses of species units 
and remarked on the probable geographic range of each. 
M. N. F. da Silva (1998) described four new species from 
the western Amazon of Brazil and presented the initial 
mtDNA sequence data to help defi ne these and other sym-
patric species. Subsequently, in the most thorough analysis 
of the genus to date Patton et al. (2000) defi ned, described, 
compared, and mapped the eight species that are now rec-
ognized in western Amazonia. These authors also made 
recommendations regarding species units elsewhere in Am-
azonia, based on patterns of morphological, karyotypic, 
and molecular phylogeographic variation. Reig, Aguilera 
et al. (1980) and Corti and Aguilera (1995) documented 
the distribution and limits of many species in Venezuela. 
Petter (1978), Steiner et al. (2000), and Voss et al. (2001) 
delineated sympatric species in French Guiana, describing 
morphological, molecular, and/or ecological differences. 
Weksler et al. (2001) revised one of the complexes of spe-
cies occurring in eastern Amazonia and central Brazil. 
And, fi nally, Bonvicino, Otazu, and Vilela (2005) delineated 
karyotypic and molecular diversifi cation among popula-
tions in the Rio Negro drainage of Amazonian Brazil, and 
suggested limited taxonomic changes.

J. A. Allen (1899c) proposed Proechimys to replace 
Echimys I. Geoffroy St.- Hilaire (1840), which is not the 
same as Echimys F. Cuvier (1809). Fortunately, Allen 
designated Echimys trinitatis Allen and Chapman as the 
type species of his new genus, as E. setosus, the type of 
 Geoffroy St.- Hilaire’s Echimys is a species in the genus 

male glans penis (Patton and Gardner 1972; Patton 1987; 
M. N. F. da Silva 1998; Patton et al. 2000).

Moojen (1948) revised those species of the genus dis-
tributed in Brazil, following earlier authors in distinguish-
ing two subgenera: Proechimys, which contains those spe-
cies from Central America south through greater Amazonia, 
and Trinomys, which contains those species limited to the 
coastal Atlantic Forest of Brazil. Cladistic analysis of mor-
phological characters supports a sister relationship between 
Proechimys and Trinomys, along with Hoplomys (G. A. S. 
Carvalho and Salles 2004), but molecular sequence analy-
ses do not support the sister status of Proechimys and Tri-
nomys (Lara et al. 1996; Y. L. R. Leite and Patton 2002; 
Galewski et al. 2005). As a result, all recent literature has 
separated Trinomys from Proechimys (G. A. S. Carvalho 
and Salles 2004; Woods and Kilpatrick 2005) at the generic 
level. We agree with and follow these recent trends.

The extent of our knowledge of the systematics of this 
large and complex genus stand in stark contrast to their 
ubiquitous presence in all forest types, disturbed or pris-
tine. The historically poor state of our understanding of 
the taxonomy of Proechimys is underscored by Oldfi eld 
Thomas’s (1928b:262) famous statement: “The bewilder-
ing instability of the characters of these spiny rats makes 
it at present impossible to sort them according to locality 
into separate species, subspecies, or local races . . .  I con-
fess myself defeated in any attempt at present to distinguish 
the local races.” A half- century later, Pine et al. (1981:267) 
echoed this sentiment, writing “among the rodents, Pro-
echimys remains what may be the most problematical ge-
nus taxonomically in all mammaldom.”

Moojen (1948) recognized only fi ve species within Pro-
echimys (sensu stricto) while Woods and Kilpatrick (2005) 
listed 25. Three to fi ve species might be present at a single 
locality (Patton et al. 2000); these may be truly syntopic, 
including sharing the same den sites on successive nights 
(Emmons 1982; Malcolm 1992), but they are often seg-
regated by microhabitat (Patton et al. 2000; Voss et al. 
2001). Although it is sometimes relatively easy to distin-
guish species when sympatric, identifying living animals to 
species takes a skilled eye, and defi ning species boundaries 
over larger segments of geography has proven very diffi -
cult. An extreme level of character variability, both within 
and among populations, hampered earlier studies attempt-
ing to diagnose species (Thomas 1928b; Moojen 1948; 
Hershkovitz 1948a). Even karyotypes, which have proven 
useful in differentiating sympatric taxa (Patton and Gard-
ner 1972; M. N. F. da Silva 1998), may be quite variable 
geo graph i cally (Reig, Aguilera et al. 1980; A. L. Gardner 
and Emmons 1984; Patton et al. 2000; T. Machado et al. 
2005). Patton and Rogers (1983) documented that indi-
vidual spiny rats essentially grow continuously throughout 
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(particularly trans- Amazonian Colombia and Ec ua dor) 
has progressed little since the initial taxon descriptions a 
century ago.

In the accounts that follow, 22 species of Proechimys are 
recognized. This list, however, clearly under estimates the 
actual number of species in the genus as even the limited 
molecular sequence data now available delineate deeply 
divergent phyloge ne tic clades within several of these taxa 
(Patton et al. 2000; Bonvicino, Otazu, and Vilela 2005) and 
substantial karyotypic differences characterize others (Reig, 
Aguilera et al. 1980; A. L. Gardner and Emmons 1984; 
Patton et al. 2000; Bonvicino, Otazu, and Vilela 2005; T. 
Machado et al. 2005; N. A. B. Ribeiro 2006). These com-
mon and easily trapped rats are ripe for both fi eld and mu-
seum studies that must necessarily associate karyotypes and 
molecular sequences to defi ned morphological entities, es-
pecially with reference to holotypes and type series, so that 
available names can be properly assigned and truly new 
forms recognized and properly described.

remarks :  G. A. S. Carvalho and Salles (2004) ques-
tioned the monophyly of all species that have been tradition-
ally included within the genus Proechimys (Moojen 1948 
[subgenus Proechimys]; Patton 1987; Woods and Kilpat-
rick 2005), suggesting that some are more closely related 
to Hoplomys while others are aligned to Trinomys. Because 
most of the characters that support their phyloge ne tic hy-
pothesis are details of the cheek teeth, especially construction 
of folds and contact between loph(id)s, it is perhaps not sur-
prising that highly varying fold number encountered among 
species of Proechimys partitions this genus into groups that 
align with the high fold count of Hoplomys and the low fold 
count of Trinomys. An expanded molecular analysis that in-
cludes the full range of taxa of all three genera is needed to 
resolve both generic limits and species assignments.

The holotype of Brandt’s Mus (Holochilus) langsdorf-
fi i is now recognized to represent a species of Proechimys 
(Voss and Abramson 1999) rather than a sigmodontine 
rodent. This name, however, cannot be connected to any 
extant member of this large genus until adequate compari-
sons are made between the currently recognized species 
and the type specimen (a skin with skull, lacking mandibles, 
cata loged as ZINRAS 218). Once accomplished, langs-
dorffi i will likely become a se nior synonym of one of the 
species we recognize below.

KEY TO THE SPECIES GROUPS OF PROECHIMYS:
1. Head and body length short (<185 mm); pelage harsh to 

touch, aristiform spines with blunt tips but moderate to 
broad in width; distribution in western Amazonia. . . . . .
. . . . . . . . gardneri species group (Proechimys gardneri, 
Proechimys kulinae, and Proechimys pattoni)

 Trinomys Thomas. Voss and Abramson (1999) stated 
that the type species of the sigmodontine genus Holochi-
lus Brandt at that time was Mus leucogaster Brandt, 1835, 
which was based on an example of the echimyid Trinomys, 
an oversight not previously recognized and which would 
have necessitated the application of Holochilus Brandt as 
the se nior synonym of Trinomys Thomas. In Opinion 1894 
the International Commission (ICZN 2001) asserted its 
plenary powers and fi xed the type species of Holochilus 
Brandt as H. sciureus Wagner, thus keeping both Proechi-
mys J. A. Allen and Trinomys Thomas on the Offi cial List 
of Generic Names in Zoology.

synonyms:
Mus: É. Geoffroy St.- Hilaire, 1803:194; part (description 

of guyannensis); not Mus Linnaeus.
Echimys: Desmarest, 1817b:58; part (listing of cayennensis 

Desmarest); not Echimys F. Cuvier.
Loncheres: Lichtenstein, 1830:plate 36, Fig. 2; fi gure of lon-

gicaudatus, not myosurus Lichtenstein (= Trinomys se-
tosus [Desmarest]) as indicated.

Echinomys: Wagner, 1843a:341; part (listing of cayennen-
sis Desmarest and longicaudatus Rengger); unjustifi ed 
emendation of Echimys F. Cuvier.

Thricomys: E.- L. Trouessart, 1897:607; part (listing of 
brevicauda Günther); incorrect subsequent spelling of, 
but not Thrichomys E.- L. Trouessart.

Proechimys J. A. Allen, 1899c:264; type species, Echimys trin-
itatis J. A. Allen and Chapman, by original designation.

Tricomys: E.- L. Trouessart, 1904:504; part (listing of brevi-
cauda Günther); incorrect subsequent spelling of, but not 
Thrichomys E.- L. Trouessart.

Proechinomys Elliott, 1904b:385; renaming of Proechimys 
J. A. Allen, based on the belief that it was misspelled.

Hoplomys: Moojen, 1948:315; listing of hoplomyoides Tate; 
not Hoplomys J. A. Allen.
We or ga nize the species accounts of Proechimys around 

the species groups defi ned by Patton (1987), although 
these  were established based simply on character similar-
ity rather than on an explicit phyloge ne tic hypothesis. One 
group recognized includes species described subsequent 
to Patton’s analysis (M. N. F. da Silva 1998), and other 
species that do not fi t comfortably into these groups are 
treated separately. Phyloge ne tic data based on limited 
mtDNA sequences generally support the groups recog-
nized (M. N. F. da Silva 1998; Patton et al. 2000; Weksler 
et al. 2001; Bonvicino, Lemos, and Weksler 2005; Bon-
vicino, Otazu, and Vilela 2005). However, while a rea-
sonable understanding of species limits and distribution 
is now available for some geographic regions (e.g., west-
ern Amazonia, Guianan region, northern Venezuela), our 
 understanding of the number of taxa for other large areas 
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developed lateral fl ange  . . . . . . . . . . . . . . . echinothrix 
species group (Proechimys echinothrix)

7′. Body size moderate to large (head and body length 
>220 mm); pelage soft to moderately stiff, aristiform 
spines narrow to moderate in width, with whip- like tip; 
fl oor of infraorbital foramen smooth or with weakly de-
veloped groove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

8. Tail proportionately short (60– 70% head and body 
length) and indistinctly bicolored; tail scales moderate, 
with annuli 9– 10 per cm; pelage stiff, aristiform spines 
moderately wide; incisive foramina strongly lyrate in 
shape, anterior palate with strongly developed grooves 
and median ridge; mesopterygoid fossa broad and shal-
low; baculum massive and broad, with apical wings or 
extensions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . longicaudatus species group (Proechimys brevi-
cauda, Proechimys cuvieri, Proechimys longicaudatus)

8′. Tail proportionately long (typically >80% head and body 
length) and sharply bicolored; tail scales small, with an-
nuli 10– 13 per cm; pelage may be stiff, with aristiforms 
moderately broad, or soft, with narrow aristiforms; in-
cisive foramina oval in shape, anterior palate smooth or 
with only weak grooves and no median ridge; mesoptery-
goid fossa narrow and deep; baculum long and narrow, 
without apical extensions or wings . . . . . . . . . . . . . . . 9

9. Tail proportionately very long (>85% head and body 
length); plantar surface of hindfeet with fi ve pads, 
lacking hypothenar; pelage soft to touch, aristiform 
spines narrow, terminated with whip- like tip; range in 
western Amazonia  . . . . . . . . . . . . . . . . . . . . . . simonsi 
species group (Proechimys simonsi)

9′. Tail shorter (<85% head and body length); plantar sur-
face of hindfeet with six pads, including hypothenar; 
pelage stiff to touch, aristiforms of moderate width, 
but with whip- like tip; range in Guianan region, eastern 
Amazonia, and central Brazil  . . . . . . . . . . .guyannensis 
species group (Proechimys guyannensis, Proechimys 
roberti).

Proechimys canicollis species group
According to Patton (1987), this group is monotypic, con-
taining the single species P. canicollis ( J. A. Allen).

Proechimys canicollis ( J. A. Allen, 1899)
Colombian Spiny Rat

synonyms:
Echimys canicollis J. A. Allen, 1899b:200; type locality 

“Bonda, Santa Marta District,” on Río Manzanares, 
where joined by Quebrada Matogiro, 9 mi E of Santa 
Marta (Paynter 1997), Magdalena, Colombia.

1′. Head and body length larger (>200 mm); pelage varying 
from very harsh to soft, aristiform spines usually with 
whip- like tip, rarely blunt; distribution including full 
range of genus  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. Head and body length very large, up to 300 mm . . . . . 3
2′. Head and body length moderate to large, usually 

<250 mm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
3. Dorsal color sandy fawn; pelage soft to touch, aristi-

form spines narrow; rostrum short and broad; fl oor 
of infraorbital foramen smooth; mesopterygoid fossa 
narrow and deep, reaching to M2; never four folds 
on upper cheek teeth, always two folds on lower m2 
and m3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . decumanus species group (Proechimys decumanus)

3′. Dorsal color reddish brown; pelage stiff, aristiform spines 
moderate in width; rostrum long and narrow; fl oor of in-
fraorbital with groove; mesopterygoid fossa moderately 
wide, reaching only to M3; four folds commonly on up-
per cheek teeth, rarely two folds on m2 and m3. . . . . . .  
. . . . . . . . . . goeldii species group (Proechimys goeldii, 
Proechimys quadruplicatus, Proechimys steerei)

4. Distribution non- Amazonian (western Peru, Ec ua dor, 
Colombia; northern Colombia and Venezuela [except 
Proechimys hoplomyoides])  . . . . . . . . . . . . . . . . . . . . 5

4′. Distribution Amazonian, Guianan, or central Brazil . . . 7
5. Dorsal color grayish; pelage very soft, aristiform spines 

narrow with long whip- like tip; tail with very narrow 
scale annuli (13– 16 per cm); rostrum short and broad; 
postorbital pro cess of zygoma well developed; upper 
and lower molars always with two folds. . . . . . . . . . . .  
. . . . . . canicollis species group (Proechimys canicollis)

5′. Dorsal color reddish yellow to reddish brown; pelage 
stiff, aristiform spines of moderate width or broad; tail 
with moderate to large scales (7– 12 per cm); rostrum 
long and narrow; postorbital pro cess of zygoma obso-
lete; always three (or more) folds on upper cheek teeth, 
usually three on lower cheek teeth  . . . . . . . . . . . . . . . 6

6. Dorsal color reddish yellow; tail indistinctly bicolored; 
incisive foramina oval in shape, anterior palate typically 
smooth; baculum long but stout . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . trinitatis species group (Proechimys 
chrysaeolus, Proechimys guairae, Proechimys hoplomy-
oides, Proechimys mincae, Proechimys trinitatis)

6′. Dorsal color reddish brown; tail sharply bicolored; 
 incisive foramina lyrate in shape, anterior palate with 
median ridge; baculum short and broad with well- 
developed apical wings . . . . semispinosus species group 
(Proechimys semispinosus, Proechimys oconnelli)

7. Body size moderate (head and body length <220 mm); 
pelage very stiff, aristiform spines very broad and blunt; 
fl oor of infraorbital foramen with groove and well- 
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developed apical wings (Patton 1987); general size and 
characters similar to members of goeldii- species group.

distribution:  Proechimys canicollis inhabits the 
foothills and fl atlands around the Sierra de Perijá and Si-
erra de Santa Marta in northeastern Colombia and north-
western Venezuela.

selected localit ies  (Map 518): COLOMBIA: 
Atlántico, Ciénaga de Guájaro (Hershkovitz 1948a); 
Bolívar, San Juan de Nepumoceno (Patton 1987); Cesar, 
Río Guaimaral (= Río Garupal) (Patton 1987); Magdalena, 
Bonda (type locality of Echimys canicollis J. A. Allen), 
El Orinodo (Hershkovitz 1948a); La Guajira, Villanueva 
(USNM 280145). VENEZUELA: Zulia, Perijá (Patton 
1987), Río Cachiri (Corti and Aguilera 1995).

subspecies :  Proechimys canicollis is monotypic.
natural history:  This species occurs in dry tropi-

cal forest where it may be sympatric with both P. mincae 
and P. chrysaeolus. Handley (1976) reported that all cap-
tures in northwestern Venezuela  were on the ground and 
equally in moist evergreen and dry deciduous forest, crop-
land, or orchards.

remarks :  A. L. Gardner and Emmons (1984) placed 
P. canicollis in their brevicauda- group based on bullar 

[Proechimys] canicollis: J. A. Allen, 1899c:264; fi rst use of 
current name combination.

Proechimys canicollis: J. A. Allen, 1904c:440; name com-
bination.
description:  Moderate sized for genus, with larg-

est individuals reaching head and body length approxi-
mately 225 mm, and with proportionately short tail (75% 
of head and body length). Pelage relatively soft, sparsely 
intermixed with weakly developed aristiform spines. Aris-
tiform hairs long (22– 25 mm) and quite narrow (0.02– 
0.03 mm), terminating in long whip- like tip. Dorsal color 
pale yellowish brown or pale golden brown sprinkled with 
black- tipped spines on back and paler and more gray on 
sides. Top of head and nape grayish, varied with black; 
sides of head and neck clear gray, extending onto sides of 
throat but becoming paler on cheeks. Ventral color white 
along midline from throat to inguinal region, but gray 
lateral bands encroach on midline, completely coalescing 
across belly in some specimens; sides and chin and jowls 
gray. Insides of limbs white; white of hind limbs may be 
continuous across ankles to meet whitish- gray dorsal sur-
face of hindfeet. Ears broad but short, brown, and ap-
pear naked. Tail indistinctly bicolored, blackish above 
and dull- fl esh colored below, and moderately haired, with 
hairs partially concealing narrow scale annuli (13– 16 per 
cm at midpoint).

Skull moderate in size and, with exception of distinc-
tively short and broad rostrum, conforms to general 
shape of other species in genus. Temporal ridges absent, 
or  extend only weakly from supraorbital ledge onto ante-
rior parietals. Incisive foramina broad and oval in shape, 
with weakly developed posterolateral fl anges and thus an 
anterior palate that exhibits only faint grooves; premaxil-
lary portion of septum broad and long, occupying at least 
half of opening; maxillary portion moderately to weakly 
developed, always in contact with premaxilla, and some-
times with a keel that extends limitedly onto anterior pal-
ate; vomerine portion of septum usually hidden from view. 
Floor of infraorbital foramen smooth; few specimens with 
barely perceptible groove. Mesopterygoid fossa relatively 
deep, extending to anterior half of M3s, and forming 
acute angle, averaging 54°. Postorbital pro cess of zygoma 
moderately well developed, and formed by squamosal or 
of squamosal and jugal in equal frequency. Cheek teeth 
with fewest counterfolds of any species; counterfold for-
mula uniform 3– 2–2–2 for upper series and 2– 2–2–2 for 
lower; only species of Proechimys with only two folds on 
4th lower premolar.

Baculum relatively short (sample length 7.74– 8.11 mm) 
and stout (mean distal width 2.64– 22.80 mm; mean proxi-
mal width 2.55– 2.78 mm) with rounded base, weakly 
concave sides, and rather fl at distal tip with only weakly 

Map 518    Selected localities for Proechimys canicollis ( ) and Proechimys 
decumanus (●). Contour line = 2,000 m.
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in shape and large, with weakly developed posterolateral 
fl anges and weak grooves extending onto anterior palate; 
premaxillary portion of septum long, but tapers posteri-
orly and in direct contact with maxillary portion, which is 
varyingly developed as either thin, spiculate bone or broad 
shelf, often perforated by small foramen, and with either no 
or only limited keel that extends onto anterior palate; vo-
mer not visible along septum. Floor of infraorbital foramen 
fl at, rarely with limited evidence of lateral fl ange indicating 
passage of maxillary nerve. Mesopterygoid fossa moder-
ately deep, reaching to anterior half of M3s, and rather 
narrow, with its angle averaging 53°. Postorbital pro cess of 
zygoma obsolete. Cheek teeth simple, typically with three 
counterfolds on all upper teeth (although rarely only two 
on M3) and with three folds on pm4 and m1 but only two 
on m2 and m3; counterfold formula 3–3–3-(2)3/3–3–2–2.

Baculum long but stout, among longest of any Proechi-
mys, mean length range: 9.2– 11.8 mm, distal width 2.9– 
3.8 mm, proximal width 2.8– 3.4 mm. In both size and shape, 
baculum most similar to those trinitatis- group members; 
sides nearly parallel, base rounded, and distal tip slightly ex-
panded with weak median depression (Patton 1987).

distribution:  Proechimys decumanus is known 
only from the tropical dry forests of southwestern Ec ua dor 
and adjacent northwestern Peru.

selected localit ies  (Map 518): EC UA DOR: El 
Oro, Santa Rosa (Patton 1987); Guayas, Chongón (type lo-
cality of Echimys decumanus Thomas); Los Rios, Hacienda 
Pijigual (Patton 1987); Manabí, Bahía de Caraques (Patton 
1987); Santa Elena, Manglar Alto (UMMZ 80040). PERU: 
Piura, Quebrada Bandarrango (Patton 1987; not located); 
Tumbes, Matapalo (FMNH 81197).

subspecies :  Proechimys decumanus is monotypic.
natural history:  An inhabitant of tropical semi-

deciduous forest, this large spiny rat has not been studied 
for any aspect of its ecol ogy, reproduction, or behavior. It 
may be sympatric, or nearly so, with Proechimys semispi-
nosus in SW Ec ua dor, with the latter presumably inhabit-
ing patches of more mesic, evergreen forest.

remarks :  Thomas (1899c) considered this species 
closely allied to P. semispinosus (Thomas), and A. L. 
Gardner and Emmons (1984) placed it with in their 
broadly encompassing brevicauda- group. In bacular char-
acters, P. decumanus appears most similar to members of 
the trinitatis- group, and not at all close to any species 
within the semispinosus or longicaudatus groups (Pat-
ton 1987). A. L. Gardner and Emmons (1984) described 
a chromosomal complement of 2n = 30 and FN = 54 for 
topotypes, one indistinguishable from that of specimens 
of P. semispinosus from Costa Rica, but different from 
those of sympatric, or near- sympatric P. semispinosus from 
Ec ua dor.

septal patterns, but Patton (1987) considered it the sole 
member of its own group, not closely related to any other 
species in the genus, and “one of the more readily recogniz-
able in the entire genus” by virtue of its reduced counter-
fold pattern and distinctive, almost bicolored, dorsal color 
pattern with the gray head and yellow brown back and 
rump. The karyotype consists of a 2n = 24 and FN = 44, 
with minor differences in the number of arms in an auto-
somal pair between samples from northwestern Venezuela 
(Aguilera et al. 1979) and topotypes from Bonda, north-
eastern Colombia (A. L. Gardner and Emmons 1984). This 
species is positioned at the base of a group of nine other 
species of spiny rats in a tree based on allozyme electro-
phoretic characters (Patton and Reig 1990).

Proechimys decumanus species group
As currently understood, the decumanus- group is monotypic, 
and with no apparent close relatives among other spiny rats 
(Patton 1987).

Proechimys decumanus (Thomas, 1899)
Pacifi c Spiny Rat

synonyms:
Echimys decumanus Thomas, 1899c:282; type locality 

“Chongon, Guayas Province, west of Guayaquil, Ec ua-
dor,” ca. 100 m, 25 km W of Guayaquil (Paynter 1993).

[Proechimys] decumanus: J. A. Allen, 1899c:264; fi rst use 
of current name combination.

Proechimys [(Proechimys)] cayennensis decumanus: Eller-
man, 1940:120; name combination.

[Proechimys semispinosus] decumanus: Moojen, 1948:316; 
name combination.
description:  Large spiny rat, head and body length 

of adults 260– 300 mm, but with proportionately short 
tail (about 65% of head and body length). Dorsal color 
coarsely grizzled sandy fawn with intermixed with darker 
hairs. Sides paler and grayer; face grizzled gray. Inner 
sides of forelimbs and hips pure white, with hairs white 
to base. Upper surfaces of forefeet and hindfeet white or 
slightly washed yellow, and white on inner thighs continu-
ous across ankle onto foot. Aristiform spines long (length 
25– 27 mm) and thin (width 0.5 mm) and tipped with long, 
fl exible fi lament; pelage thus inconspicuously spiny to eye 
and touch. Plantar pads of hindfoot large, particularly 
both thenar and hypothenar pads. Tail bicolored, dark 
above and pale below, and uniformly but thinly haired 
with scale annuli narrow (13 per cm at midpoint) and vis-
ible to eye.

Skull large and elongated, with short and broad rostrum. 
Temporal ridges moderately developed and either continu-
ous or interrupted across parietals from posterior end of 
supraorbital fl ange. Incisive foramina oval to slightly lyrate 
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teeth three; m3 occasionally with two; counterfold formula 
3– 3–3–3/3–3–3– (2)3.

Baculum massive and relatively short (length 8.3– 
8.6 mm); shaft broad with thick and expanded base (proxi-
mal width 4.8– 5.4 mm), distal end with pair of divergent 
apical extensions separated by shallow median depression 
(distal width 4.2– 5.1 mm; M. N. F. da Silva 1998; Patton 
et al. 2000). M. N. F. da Silva (1998) described the soft 
anatomy of male phallus.

distribution:  Proechimys echinothrix is known 
only from the western Amazon Basin of Brazil, west of the 
Rio Madeira and on both sides of the Rio Solimões (Patton 
et al. 2000:230, Fig. 145; Schetino 2008:12, Fig. 2), possibly 
extending into Colombia in the upper Rio Negro drainage.

selected localit ies  (Map 519): BRAZIL: Ama-
zonas, Barro Vermelho (M. N. F. da Silva 1998), Colocação 
Vira- Volta, left bank Rio Juruá (type locality of Proechimys 
echinothrix Silva), Comunidade Colina, Rio Tiquié (Patton 
et al. 2000), Lago Vai- Quem- Quer, right bank Rio Juruá (M. 
N. F. da Silva 1998), Macaco, Rio Jaú (Patton et al. 2000), 
alto Rio Urucu (M. N. F. da Silva 1998), Tambor, Rio Jaú 
(Patton et al. 2000), Comunidade Bela Vista (Schetino 2008).

subspecies :  Proechimys echinothrix is monotypic.
natural history  (from Patton et al. 2000): This 

species typically inhabits upland, nonseasonally inundated 
(terra fi rme) forest, although it may be found along the 
margins of fl ooded várzea or igapó forest. Pregnant fe-

Proechimys echinothrix species group
The single species within this group is the recently de-
scribed Proechimys echinothrix Silva, which apparently 
has no close relatives within the genus (M. N. F. da Silva 
1998). For the present, therefore, we list this as the sole 
member of another monotypic species group.

Proechimys echinothrix M. N. F. da Silva, 1998
Stiff- spined Spiny Rat

synonym:
Proechimys echinothrix M. N. F. da Silva, 1998:441; type 

locality “Colocação Vira- volta, left bank Rio Juruá 
on Igarapé Arabidi, affl uent of Paraná Breu, 66°14′ W, 
3°17′S, Amazonas, Brazil.”
description:  Moderately large for genus, length of 

head and body 141– 245 mm, with robust body, long ears 
(length 19– 28 mm), moderately and proportionately long 
tail (length 106– 209 mm, 77% of head and body length), 
and large hindfeet (length 41– 54 mm). Dorsal color uni-
formly reddish- brown, coarsely streaked on back and 
sides with varying amounts of black; interspersed with 
heavy, dark brown guardhairs that make mid- dorsum 
darker, which grades evenly onto brighter and paler sides. 
Aristiform hairs long (length 19.3– 24.1 mm) and much 
broader (width 1.2– 1.6 mm) than other sympatric spe-
cies, with strong and blunt tips conspicuous to eye and 
touch, especially in mid- dorsal region. Venter and inner 
surfaces of limbs pure white. Tail indistinctly bicolored, 
dark above and white below; well haired, with scales 
nearly completely obscured from view; scales small, 12 
annuli per cm at midpoint. Hindfeet nearly unicolored 
white on dorsal surfaces; all six pads present on plantar 
surfaces, but hypothenar weakly developed in relation to 
thenar pad.

Skull moderately large (condyloincisive length 39.8– 
49.0 mm), with long and narrow rostrum and well- 
developed supraorbital ledge extending over orbits but 
discontinuous across parietals as weakly developed tempo-
ral ridge. Zygoma usually lacks postorbital pro cess or, if 
present, it is low and rounded with equal contributions by 
jugal and squamosal. Well- developed groove with lateral 
fl ange present on fl oor of infraorbital foramen. Incisive fo-
ramina ovate to lyrate in shape, with posterolateral mar-
gins mostly fl at, or only weakly fl anged with very shallow 
grooves extending onto anterior palate that lacks median 
ridge; premaxillary portion of septum long and narrow, 
extending between one- half and two- thirds of length of 
opening; maxillary portion typically attenuate, with weak 
to no contact with premaxillary portion; vomer visible in 
most specimens. Mesopterygoid fossa moderately deep, 
extending to front of M3s, but broad, with sides defi ning 
angle about 70°. Median number of folds on upper cheek 

Map 519    Selected localities for Proechimys echinothrix (●). Contour line = 
2,000 m.
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description:  One of three small species in western 
Amazonia, head and body length 154– 209 mm, tail length 
88– 152 mm, hindfoot length 32– 45 mm, and ear length 
18– 24 mm. Tail relatively short, about 70% of head and 
body length. Body color reddish brown or auburn, coarsely 
streaked with varying amounts of black both on dorsum and 
sides; midback appears darker, especially over rump, due 
to presence of heavy, dark brown aristiform spines. Aris-
tiforms short (length 15.4– 19.9 mm) and moderately wide 
(0.7– 1.0 mm), with blunt tip, providing distinctly coarse or 
stiff texture to dorsal pelage. Venter and chin pure white; 
most specimens with white lips. Tail sharply bicolored, dark 
brown above and cream to white below; scales relatively 
small (11 annuli per cm at midpoint), but not completely 
hidden by hair. Inner surfaces of hindlimbs pure white, ex-
tending across ankle onto foot so that ankle lacks complete 
circular dark band. Dorsal surfaces of hindfoot yellowish 
white, not pure white, often with distal parts of toes brown-
ish. Plantar surface of hindfoot with six tubercles.

Skull small (condyloincisive length 34.5– 46.1 mm) and 
delicate, with relatively long and narrow rostrum, and 
beaded supraorbital ledges above orbits, which extend pos-
teriorly as weakly developed ridges on anterior parietals. 
Postorbital pro cess of zygoma obsolete. Floor of infraorbital 
foramen smooth, lacking ventral groove. Incisive foramina 
ovate to slightly lyrate in shape, with posterolateral margins 
lying fl at or weakly fl anged, and outlining shallow groove on 
anterior palate; maxillary portion of septum dorso ventrally 
compressed posteriorly and narrow anteriorly, visible over 
almost half length of foraminal opening, and fully con-
nected to broad premaxillary portion about half foramina 
length; vomer not visible on ventral margin of septum. Palate 
smooth, without median ridge. Mesopterygoid fossa long, 
extending to middle of M2s, and narrow, with angle of in-
dentation averaging 61°. Cheek teeth very small, maxillary 
toothrow 6.9– 8.2 mm. Upper teeth typically with three folds, 
M3 occasionally with two; pm4 with four (occasionally 
three) folds, m1 and m2 with three, and m3 with either two 
or three; counterfold formula 3– 3–3– (2)3/(3)4– 3–3–2(3).

Baculum massive and relatively long (length 6.5– 8.6 mm), 
especially relative to body size, with short, broad, and dis-
tolaterally directed apical extensions separated by shallow 
median depression; midshaft relatively broad and base thick 
and expanded (distal width 3.1– 4.2 mm, proximal width 4.7– 
5.1 mm; M. N. F. da Silva 1998; Patton et al. 2000).

distribution:  Proechimys gardneri is known only 
from only nine localities in western Amazonian Brazil and 
northern Bolivia, between the Rio Juruá and Rio Madeira 
(M. N. F. da Silva 1998; Schetino 2008).

selected localit ies  (Map 520): BRAZIL: Am-
azonas, Altamira, right bank Rio Juruá (type locality of 
Proechimys gardneri M. N. F. da Silva), alto Rio Urucu 

males have been taken in both dry and wet seasons in west-
ern Brazil, where modal litter size was two (range: 1– 3).

remarks :  Proechimys echinothrix is one of the most 
readily recognizable among the sympatric assemblage of 
spiny rats of western Brazil, primarily due to the dense 
mid- dorsal cover of broad, stout, and blunt aristiform 
spines. Populations on opposite sides of the Rio Solimões 
are markedly distinct in mtDNA sequences (Patton et al. 
2000), which might signal species- level differences. Both 
groups of populations, however, share the same karyotype 
and set of morphological attributes.

Proechimys gardneri species group
This complex includes three recently described species from 
the western Amazon of Brazil, Peru, and northern Bolivia 
(M. N. F. da Silva 1998). These are all of similar body size, 
with small ears, short hindfeet, and a similarly proportioned 
tail. Species in this group differ markedly in characters of 
the cranium, phallus (including baculum), and karyotype, 
yet appear to form a monophyletic clade based on mtDNA 
sequence data (M. N. F. da Silva 1998; Patton et al. 2000). 
The ranges of the three species are nonoverlapping, as all 
three replace one another along the length or on opposite 
banks of the Rio Juruá in western Amazonian Brazil.

KEY TO THE SPECIES OF THE PROECHIMYS 
GARDNERI SPECIES GROUP:
1. Aristiform spines on mid- dorsum thin so that pelage is 

relatively soft to the touch; tail not sharply bicolored; 
baculum stout and broad, with well- developed apical 
wings  . . . . . . . . . . . . . . . . . . . . . . . Proechimys pattoni

1′. Aristiform spines on mid- dorsum thick so that pelage 
is distinctly coarse to the touch; tail sharply bicolored; 
baculum without well- developed apical wings  . . . . . . 2

2. Six tubercles on plantar surface of hindfeet; scales of tail 
annuli small (11 per cm); postorbital pro cess of zygoma 
obsolete; mesopterygoid fossa long and narrow, reach-
ing to M2s; baculum broad with weak apical wings . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Proechimys gardneri

2′. Five tubercles on plantar surface of hindfeet (missing 
hypothenar); scales of tail annuli large (nine per cm); 
postorbital pro cess of zygoma well- developed and 
formed by squamosal; mesopterygoid fossa short but 
narrow, reaching only M3s; baculum short and narrow, 
without apical wings. . . . . . . . . . . .Proechimys kulinae

Proechimys gardneri M. N. F. da Silva, 1998
Gardner’s Spiny Rat

synonym:
Proechimys gardneri M. N. F. da Silva, 1998:460; type local-

ity “Altamira, right bank Rio Juruá, 68°54′ W, 6°35′S, 
Amazonas, Brazil.”
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description:  Another of smallest species in ge-
nus, head and body length 144– 190 mm, tail length 95– 
140 mm, hindfoot length 38– 44 mm, and ear length 17– 
23 mm. General appearance of slight build, small ears, 
short hindfeet, and short tail (about 70% of head and body 
length). Dorsal color uniform reddish brown, coarsely 
streaked with varying amounts of black on back and sides. 
Dorsal pelage interspersed with moderately short (16.4– 
20.0 mm) and thick (0.8– 1.0 mm), dark brown aristiform 
hairs forming darker medial band contrasting with sides of 
body. Tip of each aristiform blunt. Venter, chin, and under-
surfaces of forelimbs and hindlimbs pure white; upper lips 
dark, generally without patches of white hair; tarsal joint 
either ringed by dark and rusty- colored hair or interrupted 
by white hair confl uent with that of undersurface of hind 
limbs. Dorsal surfaces of hindfeet, including digits, white, 
tinged golden in some individuals. Plantar surfaces typi-
cally with fi ve tubercles, lacking hypothenar pad in most 
specimens. Tail appears almost naked, distinctly bicolored 
with dark brown above and white below; scales larger than 
in other species of group (nine annuli per cm at midpoint).

Skull relatively small (condyloincisive length 33.9– 
40.8 mm), with short and narrow rostrum, and well- 
developed supraorbital ledge extending onto anterior 
portion of parietals. Postorbital pro cess of zygoma well 
developed and formed mostly by squamosal. Floor of infra-
orbital foramen generally smooth, a demonstrable groove 
for maxillary nerve. Incisive foramina mostly square to oval 
in shape, with nearly fl at posterolateral margins; anterior 
palate smooth, lacking both grooves extending posteriorly 
from the incisive foramina and median ridge; premaxillary 
portion of septum short, extending for less than half length 
of foramen; maxillary portion variable, attenuate to ex-
panded anteriorly, and usually in contact with premaxillary 
part; vomer either completely enclosed or only barely visi-
ble. Mesopterygoid fossa narrow, with angle of indentation 
averaging 57°, moderately deep, usually extending well into 
M3s. Upper cheek teeth with three folds, M3 sometimes 
with two; four folds on pm4, three on m1 and m2, and two 
on m3; counterfold formula 3– 3–3– (2)3/4– 3–3–2.

Baculum elongate (length 5.4– 8.2 mm) and relatively 
narrow (proximal width 1.6– 2.1 mm, distal width 1.7– 
2.6 mm), with stout and short apical extensions (M. N. F. 
da Silva 1998; Patton et al. 2000).

distribution:  Proechimys kulinae is known only 
from northeastern Peru, south of the Río Amazonas, and 
western Brazil along both sides of the central Rio Juruá.

selected localit ies  (Map 520): BRAZIL: Ama-
zonas, Barro Vermelho (M. N. F. da Silva 1998), Seringal 
Condor (type locality of Proechimys kulinae M. N. F. da 
Silva). PERU: Loreto, Jenaro Herrera (AMNH 276708), 
Nuevo San Juan (MUSM 13340), San Pedro (MVZ 198489).

(M. N. F. da Silva 1998), Comunidade Bela Vista (Eler 
et al. 2012); Rondônia, Abunã, left bank Rio Madeira 
(Schetino 2008), Jirau, right bank Rio Madeira (Sche-
tino 2008). BOLIVIA: Pando, San Juan de Nuevo Mundo 
(USNM 579615), Río Negro (USNM 579617).

subspecies :  Proechimys gardneri is monotypic.
natural history:  This species has only been ob-

served in upland, nonseasonally fl ooded (terra fi rme) for-
est. Pregnant females are known from the rainy season in 
western Brazil, although age structure suggests that breed-
ing extends into the dry season. Modal litter size is two, 
with a range of one to three young (Patton et al. 2000). 
Subadults and juveniles  were collected in Bolivia in July 
(L. H. Emmons, pers. comm.). Mendonça et al. (2011) re-
ported this species in the stomach contents of the colubrid 
snake Spi lotes pullatus.

remarks :  This species is similar in most characters 
to P. pattoni, with which it is parapatric in distribution in 
western Brazil. On the Rio Juruá the two species share the 
same 2n = 40, FN = 56, karyotype but differ in details of 
the baculum (M. N. F. da Silva 1998) and are strongly dif-
ferentiated in mtDNA sequences (M. N. F. da Silva 1998; 
Patton et al. 2000). The karyotype of P. gardneri from the 
mid Rio Madeira is slightly different, with 2n = 40, FN = 54 
(Eler et al. 2012).

Proechimys kulinae M. N. F. da Silva, 1998
Kulina Spiny Rat

synonym:
Proechimys kulinae M. N. F. da Silva, 1998:451; type 

 locality “Seringal Condor, left bank Rio Juruá, 70°51′ W, 
6°45′S, Amazonas, Brazil.”

Map 520    Selected localities for Proechimys gardneri ( ), Proechimys kulinae 
( ), and Proechimys pattoni (●). Contour line = 2,000 m.
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Incisive foramina ovate to nearly square, with fl at pos-
terolateral margins, an attenuate or dorsoventrally com-
pressed maxillary portion of septum, and broad and short 
premaxillary portion usually not in contact with maxil-
lary portion. Palate smooth, without median ridge. Me-
sopterygoid fossa long and narrow, angle of indentation 
acute (50° to 60°), and may penetrate to M2s. Cheek 
teeth markedly small, with entire toothrow <7.5 mm in 
length. Upper teeth with three lateral folds; lower cheek 
teeth with three folds, but pm4 sometimes with four 
and m3 occasionally with two; counterfold formula 
3– 3–3–3/3(4)–3–3–(2)3.

Baculum massive (length 7.4– 9.1 mm, proximal width 
4.2– 5.1 mm, distal width 3.1– 4.2 mm), especially in pro-
portion to body size; shaft broad, base thick and expanded, 
divergent apical extensions long and separated by wide and 
deep median depression (Patton and Gardner 1972; M. N. 
F. da Silva 1998; Patton et al. 2000).

distribution:  Proechimys pattoni is known only 
from two localities in the headwaters of the Rio Juruá in 
western Amazonian Brazil and adjacent parts of eastern 
and southern Peru (M. N. F. da Silva 1998).

selected localit ies  (Map 520): BRAZIL: Acre, 
Sobral (M. N. F. da Silva 1998), Acre, Igarapé Porongaba 
(type locality of Proechimys pattoni M. N. F. da Silva). 
PERU: Madre de Dios, Pakitza (M. N. F. da Silva 1998); 
Puno, Putina Punco (M. N. F. da Silva 1998); Ucayali, Balta 
(Patton and Gardner 1972, as P. guyannensis).

subspecies :  Proechimys pattoni is monotypic.
natural history  (from Patton et al. 2000): This 

species is known only from upland, nonseasonally fl ooded 
(terra fi rme) forest, where it might be found in undisturbed 
forest or in disturbed areas dominated by bamboo. Preg-
nant females  were taken in the rainy season in western Bra-
zil; modal litter size was two, with a range from one to two 
young.

remarks :  This species was described and fi gured by 
Patton and Gardner (1972) based on specimens from east-
ern Peru, but under the name P. guyannensis. The karyo-
type is 2n = 40, FN = 56 (Patton and Gardner, 1972), simi-
lar to that of P. gardneri (M. N. F. da Silva 1998).

Proechimys goeldii species group
Patton (1987) included 12 named taxa in this complex, but 
was unsure of how many of these might represent valid 
species. Considerable karyotypic and molecular data are 
now available to help defi ne species limits and geographic 
ranges. Some of these data have been published (M. N. F. 
da Silva 1998; Patton et al. 2000), but much remains un-
published. Because of the relatively thorough geographic 
sampling, especially in regions that encompass most of the 
type localities of the names Patton (1987) placed in the group, 

subspecies :  Proechimys kulinae is monotypic.
natural history  (from Patton et al. 2000): This 

species is only known from primary or second growth up-
land, seasonally noninundated (terra fi rme) forest. Preg-
nant females  were taken only in the dry season in the Rio 
Juruá basin; the modal litter size was one young, maximum 
number two.

remarks :  Substantial differences in mtDNA se-
quences are present between sampled localities, with sam-
ples from the central Rio Juruá in western Brazil and those 
from northeastern Peru strongly separable from those to-
ward the mouth of the Rio Juruá. Despite these molecular 
differences, all known specimens share the same general 
morphology, including bacular type, and karyotype (Pat-
ton et al. 2000). The chromosomal complement is 2n = 34, 
FN = 52 (M. N. F. da Silva 1998). Aniskin (1993) described 
the same karyotype for specimens identifi ed as Proechimys 
sp. from northeastern Peru; as noted by M. N. F. da Silva 
(1998), these likely represent P. kulinae as she allocated 
specimens from nearby localities to this species.

Proechimys pattoni M. N. F. da Silva, 1998
Patton’s Spiny Rat

synonym:
Proechimys pattoni M. N. F. da Silva, 1998:454; type 

locality “Igarapé Porongaba, right bank Rio Juruá, 
72°47′ W, 8°40′S, Acre, Brazil.”
description:  Third small species in western Ama-

zonia, equal in size to P. gardneri and P. kulinae (head and 
body length 146– 193 mm); individuals slender with short 
hindfeet (37– 43 mm), short ears (20– 22 mm), and propor-
tionally medium length tail (106– 141 mm; 70% of head 
and body length). General body colorfrom reddish brown 
and auburn, coarsely streaked with varying amounts of 
black both on dorsum and sides. Interspersed dark brown 
aristiform spines give dorsum dark aspect, but contrast be-
tween color of back and sides not sharp. Dorsal pelage stiff 
to touch, withblunt tipped and shorter (13.2– 15.9 mm), 
narrower (0.5– 0.8 mm) aristiform spines compared with 
other species in group. Color of venter, chin, and upper 
lips pure white. Dark rings circumscribe tarsal joints, inter-
rupting white of inner hind limbs and dorsal surfaces of 
hindfeet. Plantar surface of hindfeet with six pads. Dark 
brown dorsal surface of tail grades evenly, rather than 
sharply, with paler brown to cream color of its ventral sur-
face. Tail scales small, 11 annuli per cm at midpoint.

Skull small (condyloincisive length 36.1– 39.5 mm) and 
delicate, with overhanging supraorbital ledges but with 
only weakly developed beading extending onto temporal 
regions. Low but distinct postorbital pro cess of zygoma 
present, usually formed solely by squamosal. Floor of in-
fraorbital foramen smooth, lacking even hint of groove. 
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Proechimys [(Proechimys)] cayennensis goeldii: Ellerman, 
1940:121; name combination.

Proechimys goeldii goeldii: Moojen, 1948:340; name com-
bination.

Proechimys guyannensis hyleae Moojen, 1948:361; type 
locality “Tauarí, Rio Tapajós, Porto de Moz, Pará, Bra-
zil; approximately 87 kilometers south of Santarem.”

Proechimys guyannensis nesiotes Moojen, 1948:363; type 
locality “Ilha de Manapirí, Rio Tocantins, Pará, Brazil.”

Proechimys guyannensis leioprimna Moojen, 1948:364; type 
locality “Cametá, left bank of Tocantins River, near its 
mouth, Cametá, Pará, Brazil.”
description:  Size moderately large (head and body 

length 188– 271 mm), hindfeet long (44– 61 mm), and tail 
proportionately short (length 100– 171 mm; about 65% of 
head and body length). Dorsal color dark reddish brown 
strongly mixed with black, especially over mid- back and 
rump, but specimens from more southern localities dis-
tinctly paler and more orangish- red in color. Venter clear 
white from chin to inguinal region; inner thighs white but 
separated from dorsal foot color by dark band. Dorsal 
surface of hindfeet bicolored, outer side dark, inner side 
pale, a pattern also characteristic of P. quadruplicatus and 
P. steerei. Six well- developed plantar pads, thenar and 
hypothenar large and subequal in size. Tail clothed with 
short, sparsely distributed hairs, so that it appears naked 
to eye; scales small, 12 annuli per cm at midpoint. Aristi-
form spines stout and stiff, length 18– 20 mm, width about 
1.1 mm in width, tip blunt.

Skull large (greatest skull length 49– 68 mm), broad across 
zygomatic arches (zygomatic breadth 22.4– 30.9 mm), with 
relatively long but broad rostrum (mean length 22.7 mm, 
mean width 8.3 mm). Older specimens exhibit weakly con-
tinuous temporal ridge extending from supraorbital ledge 
across parietals. Incisive foramina broadly open, weakly 
lyre- shaped or parallel sided, with posterior margins 
slightly fl anged and extending onto anterior palate form-
ing grooves; premaxillary portion of septum short, usually 
less than one- half length of opening; maxillary portion 
varies greatly, from weak and attenuate, perhaps not in 
contact with premaxillary portion, tospatulated and fi lling 
much of posterior opening; maxillary portion with slight 
keel that continues onto palate as median ridge; vomerine 
portion typically enclosed in premaxillary sheath and thus 
not visible. Floor of infraorbital foramen may be smooth, 
lacking any evidence of groove, or with groove defi ned by 
moderately developed. Mesopterygoid fossa moderately 
broad, defi ning angle of 65°, penetrating posterior palate 
to about midpoint of M3s. Postorbital pro cess of zygoma 
moderately developed and comprised mostly by squamo-
sal. Counterfold pattern of cheek teeth varies, with number 
of folds decreasing from west to east and from north to 

we recognize three species and assign with confi dence the 
remainder of the available names as synonyms to one or 
the other of these three.

Members of this group are restricted to the lowland 
rainforest of the Amazon Basin where they most com-
monly inhabit the seasonally inundated várzea or igapó 
forests, in contrast to their sympatric congeners that live in 
nonseasonally fl ooded upland, or terra fi rme, forests (Patton 
et al. 2000). All three species have parapatric ranges, with 
rivers forming their common boundaries. These species are 
united by a uniformly large body size; by a common short, 
stout, but relatively narrow baculum (Patton 1987:316, 
Fig. 6); by skulls with weakly lyre- shaped or parallel- sided 
incisive foramina with a short premaxillary portion of the 
septum, typically attenuate maxillary portion sometimes 
not in contact with the premaxillary portion, and with the 
vomer only rarely exposed ventrally (Patton 1987:324, 
Fig. 15); a moderately narrow mesopterygoid fossa (angle 
60° to 68°) that penetrates to the anterior part of M3s 
(Patton 1987:331, Table 4); and by upper cheek teeth typi-
cally characterized by four counterfolds (Patton 1987:332, 
Fig. 25; 334– 335, Table 5).

KEY TO THE SPECIES OF THE PROECHIMYS 
GOELDII SPECIES GROUP:
1. Distributed north of the Marañón- Solimões- Negro riv-

ers in northern Peru, Ec ua dor, Colombia, north- central 
Brazil, and southern Venezuela; counterfold pattern of 
maxillary cheek teeth most commonly 4– 4–4–4 . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . Proechimys quadruplicatus

1′. Distributed south or east of the Marañón- Solimões- 
Negro rivers in Peru, Bolivia, and Brazil; counterfold 
pattern of maxillary cheek teeth usually 3– 3–3–3, but 
occasionally M3 and M4 with four folds  . . . . . . . . . . 2

2. Distributed in western Amazonia, west of the Rio Ma-
deira; M3 and M4 commonly with four folds; dpm4 al-
ways with four folds; m1, m2 with three folds  . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .Proechimys steerei

2′. Distributed in eastern Amazonia, east of the Rio Ma-
deira and mostly south of the Rio Amazonas; M3 and 
M4 with three folds, only rarely with four; dpm4 often 
with three folds; m1, m2, and m3 sometimes with two 
folds . . . . . . . . . . . . . . . . . . . . . . . . Proechimys goeldii

Proechimys goeldii Thomas, 1905
Goeldi’s Spiny Rat

synonyms:
Proechimys goeldii Thomas, 1905a:587; type locality “San-

tarem [= Santarém], Lower Amazon,” Rio Tapajós, Pará, 
Brazil (locality of holotype given as “Santarem, Barras 
de Tapajoz” in cata log of the Naturhistorisches Museum 
der Stadt Bern, Switzerland [Güntert et al. 1993]).
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the British Museum and American Museum collections) 
have the four folds that characterize the cheek teeth of P. 
steerei. Moojen (1948:341– 342) also listed specimens from 
Manaus as P. goeldii, but Patton et al. (2000) allocated all 
specimens from the left bank of the lower Rio Negro to P. 
quadruplicatus based on DNA sequence analyses.

Osgood (1944:199) suggested that P. goeldii was a syn-
onym of P. oris (= P. roberti herein), which he also thought 
indistinguishable from P. cayennensis (= P. guyannensis). 
We agree that P. oris shares characters with P. guyannen-
sis, and for that reason Patton (1987) placed it within his 
guyannensis- group. However, both P. oris (= P. roberti 
herein) and P. goeldii are broadly sympatric throughout 
eastern Amazonia, are readily separable by a number of 
external and craniodental traits (Patton 1987), and share 
no close phyletic relationship (R. N. Leite and J. L. Patton, 
unpubl. DNA sequence data).

Moojen (1948:340) considered P. goeldii and P. steerei 
“clearly related,” so much so that he included the latter as 
a subspecies of the former, an opinion followed by Cabrera 
(1961). While these two species are related, phyloge ne tic 
relationships based on mtDNA place P. goeldii as a basal 
node to the sister- species pair of P. steerei and P. quadrupli-
catus (Patton et al. 2000).

T. Machado et al. (2005) described and illustrated a 
karyotype with 2n = 15, FN = 16, for a specimen from Ju-
ruena, Mato Grosso, Brazil (MZUSP 31924), which they 
identifi ed as “Proechimys gr. goeldii.” From their descrip-
tion of craniodental morphology, this specimen clearly 
belongs to the goeldii- group and is most likely assignable 

south: Western samples with upper cheek teeth 3–(3)4–
(3)4–3 and lower cheek teeth 4(rarely 3)- 3–3- 3 folds; east-
ern and southern samples with reduced fold number of 3– 
3–3–3 above and 3(rarely 4)– 3–3–3 or 2 below.

Baculum same in general size and shape as those of other 
members of group (sample mean length 6.58– 8.96 mm, 
proximal width 2.06– 2.93 mm, distal width 1.88– 2.75 mm); 
sides straight and parallel, base slightly expanded, and tip 
with faint development of apical wings and median depres-
sion (Patton 1987).

distribution:  Proechimys goeldii occurs in eastern 
Amazonian Brazil along both banks of the Rio Amazonas 
largely east of the Rio Madeira, in the states of Amazo-
nas and Pará, and south along the Tapajós, Xingu, and 
Tocantins- Araguaia rivers and their tributaries, reaching 
the Cerrado biome in Mato Grosso state.

selected localit ies  (Map 521; from Patton 
1987, except as noted): BRAZIL: Amazonas, Cachoeir-
inha (Schetino 2008), Itacoatiara; Mato Grosso, Reserva 
Ecológica Cristalino (MVZ 197575), Serra da Chapada, 
Utiariti; Pará, Baião, Cametá (type locality of Proechimys 
guyannensis leioprimna Moojen), Fazenda Paraíso (Moojen 
1948), Itaituba, Óbidos (Moojen 1948), Project Pinkiati Re-
search Station, Kayapo Indigenous Reserve (MVZ 199560), 
Vilarinho do Monte.

subspecies :  Both Moojen (1948) and Cabrera 
(1961) listed steerei Goldman as a valid subspecies, along 
with the nominotypical form. We treat steerei as a sepa-
rate species, following Patton et al. (2000). However, the 
several species- level names we list above as synonyms of P. 
goeldii may warrant formal recognition when appropriate 
analyses of geographic variation in morphological as well 
as molecular characters are undertaken.

natural history:  This species has not been stud-
ied in the fi eld. Moojen (1948) stated that the holotype of 
his leioprimna, from the Rio Tocantins, was collected in 
seasonally fl ooded forest, which is consistent with the gen-
eral habitat range of the two other species in the group. 
Moojen (1948) also recorded pregnant females in January 
for samples collected on the Rio Tapajós (hyleae Moojen) 
and Tocantins (leioprimna Moojen). Proechimys goeldii 
may be sympatric with two other species of spiny rats, 
commonly with P. roberti (of the guyannensis- group) and 
less commonly with P. cuvieri (of the longicaudatus- group).

remarks :  Thomas (1920f:277) referred specimens 
from Manacaparu, west of Manaus, and Acajutuba, near 
Manaus, to P. goeldii. These are, however, most likely P. 
steerei, as both localities are within the known distribution 
of this species, which extends north of the Rio Solimões 
into the Imerí region between that river and the Rio Ne-
gro (see Patton et al. 2000, and the account for P. steerei). 
Moreover, the specimens to which Thomas referred (in Map 521    Selected localities for Proechimys goeldii (●).
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Skull large (greatest skull length 51.7– 70.4 mm) and 
elongate with long rostrum and heavy supraorbital ridges 
that extend posteriorly onto parietals as distinct ridges, es-
pecially in older individuals. Incisive foramina vary from 
weakly lyre- shaped to oval, with lateral margins tapering 
slightly posteriorly or parallel sided; premaxillary portion 
of septum short, usually one- half or less length of foramen; 
maxillary portion varies greatly, typically weak and atten-
uate, often not in contact with premaxillary portion but 
sometimes broadly spatulated and fi lling much of opening; 
maxillary portion may be slightly ridged but never keeled; 
only rarely does ridge extend posteriorly to form moder-
ately developed grooves on anterior palate. Posterolateral 
margins of foramen moderately fl anged. Specimens for 
which Patton (1987:324, Fig. 15) illustrated incisive fo-
ramina and called P. steerei are actually P. quadruplicatus 
as now understood. Moderately developed groove present 
on fl oor of infraorbital foramen, although development 
varies among individuals. Mesopterygoid fossa narrower 
than either P. goeldii or P. steerei, with angle averaging 
61°, and extends anteriorly to middle of M3s. Counterfold 
number varies slightly, but characteristic four folds upon 
which Hershkovitz based his name quadruplicatus is most 
common condition; pattern is 4(3)– 4(3)–4(3)–4(3)/4–3(4)–
3(4)–3 for samples from Colombia, Ec ua dor, and north-
ern, but 3– 3–3–3/3–3–3–3 in half of specimens examined 
from Venezuela and northern Brazil (including holotype of 
amphichoricus Moojen).

Baculum comparatively short and stout (sample mean 
length 7.11– 8.28 mm, proximal width 2.45– 2.87 mm, dis-
tal width 2.46– 3.02 mm), with nearly straight sides and 
only slightly fl ared apical wings and expanded base, similar 
to those of P. goeldii and P. steerei. Of the nine specimens 
of the “goeldii- group” fi gured by Patton (1987), those of 
Figure 6a– d and f– g are P. quadruplicatus as this species is 
currently understood; others in fi gure either of P. goeldii or 
P. steerei (see those accounts). As with P. steerei, phallus 
remarkably small for body size, especially in comparison 
to those of other, smaller species (M. N. F. da Silva 1998).

distribution:  Proechimys quadruplicatus occurs 
throughout the northwestern Amazon Basin essentially 
north of the Río Marañón– Rio Solimões axis, in northern 
Peru, eastern Ec ua dor, southern Colombia, southern Ven-
ezuela, and northern Brazil on the left (= north and east) 
bank of the Rio Negro to its mouth near Manaus. This 
species is replaced to the south by the morphologically and 
ecologically similar P. steerei (see account of that species).

selected localit ies  (Map 522): BRAZIL: Ama-
zonas, Arquipélago da Anavilhanas (Patton et al. 2000), 
Lago Meduinim (Patton et al. 2000), Manaus (Moojen 
1948), Tahuapunta (= Tausa) (Patton 1987). COLOMBIA: 
Caquetá, Manganite (Patton 1987). EC UA DOR: Napo, 

to P. goeldii, as currently understood, based on specimens 
that J. L. Patton examined from other localities in Mato 
Grosso. However, specimens from the Rio Xingu have a 
quite different karyotype of 2n = 24, FN = 44 (L. H. Em-
mons, unpubl. data). Available data from mtDNA se-
quences (R. N. Leite and J. L. Patton, unpubl. data; R. do V. 
Vilela 2005; Schetino 2008) also suggest two well- defi ned 
clades within P. goeldii, one of which occurs through east-
ern Amazonia in an area encompassing the type localities 
of goeldii Thomas, hyleae Moojen, nesiotes Moojen, and 
leioprimna Moojen. The second clade is known from Mato 
Grosso state and two additional localities in the middle to 
upper Rio Madeira in Amazonas and Rondônia states. The 
likelihood, therefore, is that each clade maps to the differ-
ent karyotypes described herein. Should these two clades be 
recognized as separate species based on future studies, there 
is no name currently available for the Mato Grosso clade.

Proechimys quadruplicatus Hershkovitz, 1948
Napo Spiny Rat

synonyms:
Proechimys quadruplicatus Hershkovitz, 1948a:138; type 

locality “Llunchi, an island in the Río Napo, about 18 
kilometers below the mouth of the Río Coca, [Orel-
lano,] eastern Ec ua dor.”

Proechimys semispinosus amphichoricus Moojen, 1948:344; 
type locality “Mount Duida, Esmeralda, Amazonas, Ven-
ezuela; altitude 325 m.”
description:  So similar in external and cranial 

characters to P. steerei that, at least until adequate analyses 
of morphological characters are made, identifi cation may 
rest solely on either chromosomes or molecules or on gen-
eral geographic ranges (Patton 1987; Patton et al. 2000).

Size among largest in genus, with adult weights averag-
ing 450– 500 g, head and body length about 211– 295 mm, 
hindfoot length 48– 64 mm, ear length 20– 28. Tail pro-
portionately short (length 125– 202 mm), approximately 
70% of head and body length. Overall color ochraceous- 
orange, darkening along midline from head to rump. Ven-
ter may be pure white or lightly washed pale buff; pale 
thigh stripe extends across ankle onto hindfoot; dorsal sur-
faces of hindfeet characteristically bicolored, with outside 
dark longitudinal band encompassing digits IV and V con-
trasted with pale inner band encompassing at least digits 
I and II, and usually III. Tail weakly bicolored, appearing 
nearly naked as scales large and conspicuous, eight annuli 
per cm at midpoint. Dorsal pelage stiff to touch, with well- 
developed aristiform spines about 20 mm long and 1.0 mm 
wide, terminated by weakly developed whip- like tip; distal 
one- third black, which gives the overall darkened tone to 
midline of back and rump; spines most well developed on 
midback, less so on shoulder or over rump.
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make this one of the most readily recognizable species of 
spiny rats in the northwestern Amazon Basin. In compari-
son to other species, P. quadruplicatus is remarkable for 
uniformity in, and with low levels of, molecular diver-
sifi cation across the known range (Patton et al. 2000; 
Matocq et al. 2000). Both quadruplicatus Hershkovitz 
and amphichoricus Moojen  were published in the same 
year, but as noted by Patton et al. (2000), Hershkovitz’s 
paper appeared earlier and thus has date of publication 
priority. Minor geographic variation in karyotype has 
been recorded, with 2n varying from 26 (southern Ven-
ezuela) to 28 (Ec ua dor, Peru, and Brazil) and FN ranging 
from 42– 44 (Reig and Useche 1976; A. L. Gardner and 
Emmons 1984; Patton et al. 2000; Bonvicino, Otazu, and 
Vilela 2005).

Specimens in the Field Museum of Natural History from 
Gualaquiza, Río Santiago, Ec ua dor, referred to as P. semi-
spinosus (Tomes) by Osgood (1944:200– 201), are P. qua-
druplicatus. Osgood’s misidentifi cation probably stemmed 
from the confusion regarding the type locality of Tomes’s 
rat (see A. L. Gardner 1983a), as both species share simi-
larly complex occlusal patterns.

Proechimys steerei Goldman, 1911
Steere’s Spiny Rat

synonyms:
Proechimys steerei Goldman, 1911a:238; type locality “Rio 

Purus, a southern tributary of the Amazon, in north-
western [Amazonas] Brazil,” amended to “Hyutána-
han [= Huitanaã], a small village of rubber gatherers, 
on the north side of the Rio Purus, in the upper part of 
its course” (Goldman 1912d).

Proechimys kermiti J. A. Allen, 1915b:629; type locality 
“Lower Rio Solimoens,” amended to “Lower Rio So-
limões (up the Solimões 50 to 60 miles on the north bank 
of the river), Manacaparú, Amazonas, Brazil” (Moojen 
1948:345).

Proechimys pachita Thomas, 1923b:694; type locality 
“Puerto Leguia, 2000′, Rio Pachitea,” Huánuco, Peru.

Proechimys hilda Thomas, 1924c:534; type locality “San 
Lorenzo. Alt. 500′. Marañon, just above the mouth of 
the Huallaga,” Loreto, Peru.

Proechimys rattinus Thomas, 1926g:164; type locality 
“Ucayale, Tushemo, Masisea, 1000′,” Ucayali, Peru.

Proechimys [(Proechimys)] cayennensis pachita: Ellerman, 
1940:121; name combination.

Proechimys [(Proechimys)] cayennensis hilda: Ellerman, 
1940:121; name combination.

[Proechimys guyannensis] steerei: Hershkovitz, 1948a:133; 
name combination.

[Proechimys guyannensis] hilda: Hershkovitz, 1948a:133; 
name combination.

Llunchi (type locality, Hershkovitz 1948a); Orellana, San 
José de Pay amino (MVZ 170291). PERU: Amazonas, 
La Poza (Patton et al. 2000); Loreto, El Chino (MVZ 
198518), Peas (Patton 1987), Río Tigre (FMNH 123013). 
VENEZUELA: Amazonas, Boca del Río Orinoco (AMNH 
78031), Neblina base camp (USNM 560667), 18 km SSE 
of Puerto Ayacucho (Patton 1987), San Carlos de Río Ne-
gro (Patton et al. 2000).

subspecies :  We treat Proechimys quadruplicatus as 
monotypic, but adequate comparisons between western 
samples of the nominotypical form and amphichoricus 
Moojen have not as yet been made.

natural history:  As is true of P. steerei, P. qua-
druplicatus is most commonly found in seasonally fl ooded 
forest during the dry season, or along the margins of sea-
sonally wet habitats during the fl ood season, in both black-
water and whitewater river systems, although this species 
may also be locally common in terra fi rme forest. Hice and 
Velazco (2012) recorded pregnant or lactating females in 
most months from January through at least September, and 
suggested that breeding was year- round. Litter size aver-
aged 2.5 (range: 1– 4). In northern Peru and eastern Ec-
ua dor, it may be found sympatric with P. brevicauda, P. 
cuvieri, and P. simonsi (Hershkovitz 1948a; Patton et al. 
1982; Hice and Velazco 2012).

remarks :  The combination of large size, stiff pel-
age, bicolored hindfeet, and four folds on most cheek teeth 

Map 522    Selected localities for Proechimys quadruplicatus ( ) and Proechi-
mys steerei (●). Contour line = 2,000 m.
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Baculum comparatively short and moderately wide 
(sample mean length 7.11– 8.67 mm, proximal width 2.45– 
2.93 mm, distal width 2.46– 3.11 mm), with parallel or 
slightly concave sides, similar in size and shape to those 
of P. quadruplicatus and P. goeldii. Male phallus remark-
ably small, particularly in comparison to body size, with 
prepuce extended as narrow tube and terminated by char-
acteristic tuft of hairs, rather than rounded and blunt as in 
most Proechimys phalli.

distribution:  Proechimys steerei is known from 
eastern and southern Peru south of the Río Marañón- Río 
Amazonas, northwestern Bolivia, and western Brazil south 
of the Rio Solimões to at least the Rio Purus, but extending 
north of the Rio Solimões into the Imerí region south and 
west of the lower Rio Negro (Patton et al. 2000:250, Fig. 
153). It is unclear if specimens from the lower Rio Madeira 
are of this species or represent P. goeldii.

selected localit ies  (Map 522): BOLIVIA: Beni, 
Río Mamoré, 17 km NNW Nuevo Berlín (S. Anderson 
1997, as Proechimys hilda); La Paz, Río Madidi, Moira 
camp (Patton et al. 2000). BRAZIL: Amazonas, Huitanaã 
(type locality of Proechimys steerei Goldman), Ilha Paxi-
uba (Patton et al. 2000), right bank Rio Jaú above mouth 
(Patton et al. 2000), Rio Quichito (type locality of Pro-
echimys semispinosus liminalis Moojen), mouth of Rio 
Solimões, near Manacaparú (type locality of Proechimys 
kermiti J. A. Allen), Tambor (Patton et al. 2000); Rondô-
nia, Pista Nova (Patton 1987). PERU: Loreto, Orosa (Pat-
ton 1987), San Lorenzo (type locality Proechimys hilda 
Thomas), Loreto, Santa Elena (Patton 1987), Yurimaguas 
(Patton 1987); Madre de Dios, Albergue Cusco Amazónico 
(Patton et al. 2000), Itahuanía (Patton 1987); Ucayali, Cu-
maría (Patton 1987), Tushemo (type locality of Proechi-
mys rattinus Thomas), Yarinacocha (Patton and Gardner 
1972).

subspecies :  By current understanding, Proechimys 
steerei is monotypic. The various synonyms listed above 
generally belie a rather fairly uniform character varia-
tion among populations of this species, although samples 
from that portion of the central Brazilian Amazon between 
the lower Rio Negro and Rio Solimões are sharply dis-
tinct from the remainder of the species range south of the 
Marañón- Solimões axis in western Brazil and northeastern 
Peru in mtDNA sequences (see Remarks).

natural history:  This species prefers the season-
ally fl ooded white- water (várzea) or black- water (igapó) 
forests, where it is typically the only spiny rat present. It 
also occurs in secondary and disturbed terra fi rme forests 
where water or moist areas are nearby, active and aban-
doned gardens, and riverine or margins of fl ooded grass-
lands within the forest. Breeding apparently takes place 
throughout the year in western Brazil, females begin to 

[Proechimys guyannensis] kermiti: Hershkovitz, 1948a: 
133; name combination.

[Proechimys guyannensis] pachita: Hershkovitz, 1948a: 
138; name combination.

Proechimys goeldii steerei: Moojen, 1948:338; name com-
bination.

[Proechimys longicaudatus] pachita: Moojen, 1948:316; 
name combination.

[Proechimys longicaudatus] rattinus: Moojen, 1948:316; 
name combination.

[Proechimys semispinosus] hilda: Moojen, 1948:316; name 
combination.

Proechimys semispinosus liminalis Moojen, 1948:343; type 
locality “Rio Quichito, affl uent from the south of the 
Javarí River, near Benjamin Constant, Benjamin Con-
stant, Amazonas, Brazil.”

Proechimys semispinosus kermiti: Moojen, 1948:345; name 
combination.
description:  Large, average mass 450 g, with some 

individuals exceeding 800 g. Head and body length 215– 
493 mm; hindfeet (length 49– 63 mm) and ears large (length 
20– 26 mm); tail proportionately short (120– 207 mm; 70% 
of head and body length). Dorsal color light reddish brown, 
only faintly streaked with darker hairs; most individuals 
lack dark midback characteristic of P. quadruplicatus. Ven-
ter pure white, and texture of ventral fur thicker and more 
velvety both to eye and touch than in other species. Aris-
tiforms of dorsum distinctly long (about 15 mm), narrow 
(about 0.5 mm), delicate, soft to touch, with whip- like tip; 
pelage markedly softer that other sympatric species in the 
genus, including other goeldii- group members. Tail bicol-
ored with dark above and pale below, and clothed in fi ne 
hairs but with scales conspicuous to eye; 7– 8 scale annuli 
per cm. The color of dorsal surface of the hindfoot distinctly 
bicolored, with pale to dark brown outer band and whitish 
inner band along length, from tarsal joint to end of toes.

Skull large (condyloincisive length 41.0– 55.4 mm), but 
smaller than other members of group; rostrum long and 
narrow (mean length 24.03 mm, mean width 8.73 mm); 
supraorbital ledge that extends onto parietals as weakly 
developed ridge well developed. Incisive foramina lyrate to 
oval in outline, with slightly to strongly fl anged postero-
lateral margins that form grooves extending onto anterior 
palate; premaxillary portion of septum short, less than 
half length of opening, maxillary portion distinctly nar-
row, and both in contact in most specimens; vomer usu-
ally not visible. Groove present on fl oor of infraorbital 
foramen, but lateral fl ange is only weakly developed. Me-
sopterygoid fossa relatively broad (angle averaging 67°), 
but penetrates to midpoint of M3s. Counterfold number 
varies in upper teeth, but is constant in lowers; pattern 
3(4)– 3(4)–3(4)–4(3)/4–3–3–3.
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Moojen’s liminalis can be assigned as a ju nior synonym 
to either P. steerei Goldman or P. quadruplicatus Hersh-
kovitz based on Moojen’s (1948:343) description of the 
structure and shape of the incisive foramina, the vomerine 
sheath, as well as the four counterfolds on both M2 and 
M3. However, because these two species appear separated 
south and north, respectively, of the Marañón- Amazonas- 
Solimões axis, and the type locality of liminalis is on the 
south side, we assign the name to P. steerei. Should this 
prove incorrect, liminalis Moojen would become a ju nior 
synonym of quadruplicatus Hershkovitz, which has date of 
publication priority in 1948.

Proechimys steerei comprises two sharply divergent 
mtDNA clades (Patton et al. 2000), one limited to the Imerí 
region sandwiched between the Rio Solimões on the south 
and Rio Negro on the north and east, and the other south 
of the Rio Marañón– Rio Solimões axis in western Brazil, 
Peru, and Bolivia. Should these two clades be recognized in 
the future as separate taxa, then J. A. Allen’s kermiti, with 
its type locality near Manacaparú on the north bank of the 
Rio Solimões, would be an available name for the clade in 
the Imerí region.

Karyotypic variation is minimal geo graph i cally, with 
multiple samples available to represent both mtDNA 
clades. All individuals for which voucher specimens have 
been examined by J. L. Patton as assignable to P. steerei 
have a karyotype with 2n = 24 and FN = 40– 42 (Patton and 
Gardner 1972; A. L. Gardner and Emmons 1984; Patton 
et al. 2000; M. N. F. da Silva and J. L. Patton, unpubl. 
data). N. A. B. Ribeiro (2006) also described a karyotype 
of 2n = 24, FN = 42, from specimens from Pauiní, Amazo-
nas, Brazil, which he ascribed to P. steerei. We have not 
examined these. Patton et al. (2000) described a non- 
Robertsonian polymorphism in one pair of biarmed auto-
somes in samples from the Rio Juruá in western Brazil.

Proechimys guyannensis species group
We list two species in this complex, which is distributed 
mostly in eastern Amazonia, from east of the Rio Negro, 
including the Guianan region, and extending south into 
central Brazil. One species, P. guyanensis, occurs north 
of the Amazon, the other, P. roberti, occurs only to the 
south of this river. Both species, however, exhibit phylo-
geographic structure in mtDNA sequences (Weksler et al. 
2001; Steiner et al. 2000; L. P. Costa, Y. L. R. Leite, and 
R. N. Leite, unpubl. data). Moreover, what we refer to  here 
as P. guyannensis is also composed of multiple karyotypic 
forms (Reig and Useche 1976; Petter 1978; Weksler et al. 
2001; Bonvicino, Otazu, and Vilela 2005; T. Machado 
et al. 2005). Both of these “species” thus may prove to be 
composite. Because there are multiple names already avail-
able but currently listed only as synonyms, the challenge 

breed before they have molted into their adult pelage, and 
modal litter size is three, with a range from one to seven 
young (Patton et al. 2000). These reproductive character-
istics suggest a more r-selected life history, one adapted 
for living in seasonally available habitats. Emmons (1982) 
examined the population ecol ogy of P. steerei (she used 
the name P. brevicauda for this species, following Patton 
and Gardner 1972) and sympatric P. simonsi in southern 
Peru, including nightly movement pattern, seasonal home 
range, diet, and density. A notable fi nding was that both 
species feed on sporocarps of mycorrhizal fungi, poten-
tially a pivotal ecological ser vice (Emmons 1982; Janos 
et al. 1995).

Matocq et al. (2000) described molecular population 
ge ne tic structure in relation to riverine barriers and habi-
tat range in western Brazil, contrasting those patterns with 
the codistributed P. simonsi. And, E. P. Lessa et al. (2003) 
provided estimates of late and post- Pleistocene population 
expansion and stability based on coalescence analysis of 
molecular sequence data.

remarks :  Thomas (1926g:164) considered rattinus 
close to P. hendeei (= P. simonsi) in both pelage and cranial 
characters. Osgood (1944:202) also thought that rattinus 
Thomas might be a “lowland race or phase of hendeei.” 
The holotype of rattinus Thomas is an adult, represented 
by a skull but not a skin; its cranial features are clearly 
those of P. steerei, not P. simonsi (= P. hendeei); see Patton 
(1987). Hershkovitz (1948a) noted that Thomas’s descrip-
tion of rattinus was based on the skull of an adult female 
(designated as the type, BM 24.2.22.16) and the skin of 
an immature female (BM 24.2.22.18). He argued that the 
skull was referable to guyannensis, which is clearly wrong, 
and that the skin “agrees closely with that of the type of P. 
hendeei” (= P. simonsi). However, the skin to which Hersh-
kovitz referred has a gray throat patch, which is not typical 
of simonsi, although a note on the label reads: “the only 
skin of a dozen with belly other than wholly white.” One 
of us ( JLP) has examined all specimens of spiny rats in the 
BM collection; each of those from the type locality of rat-
tinus (including the holotype skull) are P. steerei.

Thomas (1927f) assigned specimens from Tingo Ma-
ria and Chinchavita, Huánuco, Peru to his Proechimys 
pachita (which we treat herein as a synonym of P. steerei); 
the entire series in the British Museum from both locali-
ties, however, are specimens of P. brevicauda Günther 
(see account of that species). Osgood (1944:202) also 
considered pachita Thomas a synonym of P. simonsi, 
noting that it differed primarily by “having a longer 
palatal foramina.” Thomas’s holotype, however, clearly 
displays the incisive foramina and other characters of P. 
steerei and not P. simonsi, as described and defi ned by 
Patton (1987).
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[Proechimys guyannensis] cherriei: Moojen, 1948:316; name 
combination.

[Proechimys guyannensis] vacillator: Moojen, 1948:316; 
name combination.

[Proechimys guyannensis] warreni: Moojen, 1948:316; name 
combination.

Proechimys guyannensis: Moojen, 1948:355; fi rst use of 
current name combination.

Proechimys guyannensis riparum Moojen, 1948:367; type 
locality “Manaus, Manaus, Amazonas, Brazil.”

Proechimys guyannensis arabupu Moojen, 1948:369; type 
locality “Arabupu, Mount Roraima, Boa Vista, Territ. Rio 
Branco; about 1540 meters altitude,” Roraima, Brazil. 
[Moojen’s designation of the type locality in Brazil is 
in error; Arabupu [=Arabopó] is on the Río Arabopó, 
Bolívar, Venezuela; Paynter 1982.]

Proechimys canicollis vacillator: Cabrera, 1961:518; name 
combination.
description:  Moderate- sized spiny rat, with head 

and body length 180– 230 mm (Moojen 1948; Catzefl is and 
Steiner 2000; Voss et al. 2001). Tail proportionately long 
(length 110– 186 mm; 77– 87% of head and body length 
(Catzefl is and Steiner 2000; Voss et al. 2001). Samples 
across northern Guianan region light reddish to yellowish 
brown lined with black along midback, distinctly paler on 
lower sides, but abruptly meeting pure white venter from 
chin to inguinal region. White inner thigh stripes typically 
continuous across ankle to dorsal surface of hindfoot, 
which is typically light colored with only slight brown 
patch on tarsus below digit I; all digits generally white. 
Plantar pads on hindfeet only moderately developed, but 
both thenar and hypothenar present and subequal in size. 
Tail sharply bicolored, light brown above and cream be-
low; hairs on tail sparsely distributed and very short such 
that tail appears completely naked from distance; scales 
small and annuli consequently narrow (11– 14 per cm at 
midpoint). Pelage stiff to touch, par tic u lar along midback, 
with aristiform spines rather short (length 16– 19 mm) and 
stout (with 0.9– 1.0 mm); tip either blunt or terminates with 
very short fi lament.

Skull like other species in general shape, but because of 
moderate body size, appears small (condyloincisive length 
37.3– 47.6 mm; Voss et al. 2001; Weksler et al. 2001) and 
rather delicate, lacking heavy ridging that may be present 
in skulls of larger species. Consequently, temporal ridges 
generally poorly developed, if at all, and maximally just 
a short and weak posterior extension from supraorbital 
ledges. Incisive foramina oval or teardrop in shape, with 
either no or only weakly developed posterolateral fl anges 
so that anterior palate typically fl at or only very slightly 
grooved; premaxillary portion of septum short, occupy-
ing less than half opening, and usually not in contact with 

for future investigators will be to tie molecular clades and/
or karyotypes directly to these names. Given that multiple 
species of spiny rats can co- occur at single sites, it is not 
suffi cient to simply obtain “topotypes” for name applica-
tion, as acknowledged by Hershkovitz (1948a) nearly 60 
years ago; care must be taken to compare karyotyped or 
sequenced voucher specimens with holotypes.

KEY TO THE SPECIES OF THE PROECHIMYS 
GUYANNENSIS SPECIES GROUP:
1. Distributed north of the Rio Amazonas largely in the 

Guianan subregion; tail long, ≥77% of head and body 
length; tail scales small with 11– 14 annuli per cm; mid- 
dorsal aristiforms stout (0.9– 1.0 mm in width); mesop-
terygoid fossa narrow (angle <58o), penetrating to the 
level of M2s  . . . . . . . . . . . . . . Proechimys guyannensis

1′. Distributed south of the Rio Amazonas in eastern 
and central Brazil; tail short, ≤70% of head and body 
length; tail scales large with 9– 10 annuli per cm; mid- 
dorsal aristiforms narrow (0.6– 0.8 mm); mesopterygoid 
fossa moderately wide (angle >64o), penetrating only to 
level of M3s  . . . . . . . . . . . . . . . . . . Proechimys roberti

Proechimys guyannensis (É. Geoffroy St.- Hilaire, 1803)
Guyenne Spiny Rat

synonyms:
Mus guyannensis É. Geoffroy St.- Hilaire, 1803:194; type 

locality “Cayenne,” French Guiana.
Echimys cayennensis Desmarest, 1817b:58; a redescription 

of Mus guyannensis É. Geoffroy St.- Hilaire.
echymis cayennensis: Desmarest 1822:292; inadvertent 

lapsus.
E[chinomys]. cayennensis: Wagner, 1843a:341; name 

 combination.
Proechimys cayennensis: J. A. Allen, 1899c:264; name 

 combination.
Echimys cherriei Thomas, 1899d:382; type locality “Mun-

duapo [= Monduapo, Paynter 1982], Upper Orinoco,” 
on the right bank of the upper Río Orinoco at 4°45′N, 
67°48′ W, Amazonas, Venezuela.

[Proechimys] cherriei: J. A. Allen, 1899c:264; name com-
bination.

Proechimys vacillator Thomas, 1903b:490; type locality “Ka-
nuku Mountains, British Guiana. Altitude 600 feet,” 
Upper Takutu– Upper Essequibo, Guyana.

Proechimys warreni Thomas, 1905b:312; type locality 
“Comackka, 80 miles up the Demerara River, British Gui-
ana. Alt. 50 feet,” Upper Demerara- Berbice, Guyana.

Proechimys [(Proechimys)] cayennensis cherriei: Ellerman, 
1940:121; name combination.

Proechimys [(Proechimys)] cayennensis warreni: Ellerman, 
1940:121; name combination.
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available specimens precludes the delineation of geographic 
units that might warrant recognition, despite the plethora 
of names listed in the synonymy. This is a highly variable 
species, however, and likely polytypic (see comments above 
and Remarks).

natural history:  At Paracou in French Guiana, 
Voss et al. (2001) caught this species mostly in well- drained 
forest but also occasionally in creekside forest, and signifi -
cantly more commonly in primary forest than its sympatric 
congener P. cuvieri. All but two specimens  were collected on 
the ground; those that  were not came from traps placed 0.5– 
1.5 m above ground in liana tangles. Spiny rats are impor-
tant seed predators and dispersers of tropical forest trees in 
French Guiana (Forget 1991, 1996), although fi eld ecologi-
cal studies have been hampered by the diffi culty in distin-
guishing sympatric species (Malcolm 1992). Consequently, 
the several published studies in French Guiana, or elsewhere 
in the Guianan region and northeastern Amazonian Brazil, 
probably include data on P. guyannensis, but  were unable to 
differentiate this species from sympatric P. cuvieri.

remarks :  Woods (1993:795) used cayennensis Des-
marest as the name for this species, following the argument 
of Wilson and Reeder (1993:831) that É. Geoffroy St.- 
Hilaire’s 1803 publication did not meet the requirements 
of the International Code of Zoological Nomenclature and 
thus that his names  were unavailable. However, the Inter-
national Commission (ICZN 2002:Opinion 2005) subse-
quently validated É. Geoffroy St.- Hilaire, 1803, an action 
that makes cayennensis Desmarest a ju nior synonym of 
guyannensis É. Geoffroy St.- Hilaire.

As noted by Voss et al. (2001), Husson (1978) used the 
name P. warreni to refer to this species in his book on Su-
rinam mammals, and applied P. guyannensis incorrectly to 
the larger- bodied species that has been identifi ed by subse-
quent authors as P. cuvieri.

Patton (1987) incorrectly mapped the type locality of 
cherriei Thomas in the lower, instead of upper, Orinoco 
basin (see Voss et al. 2001).

Proechimys guyannensis, as defi ned  here, is most likely 
composite given the extensive karyotype diversity de-
scribed in the literature and the limited DNA sequence 
data available (Weksler et al. 2001; Bonvicino, Otazu, and 
Vilela 2005). Reig, Tranier, and Barros (1980) described 
a karyotype of 2n = 40, FN = 54, from the type locality 
(Cayenne, French Guiana). T. Machado et al. (2005) re-
ported a karyotype of 2n = 44, FN = 52, from a specimen 
from Manaus, in Amazonas state, Brazil, which prob-
ably represents P. guyannensis, as L. H. Emmons (un-
publ. data) obtained the same karyotype from a specimen 
assignable to this species on morphological grounds and 
taken at 80 km N of Manaus (USNM 555638). Further-
more, Bonvicino, Otazu, and Vilela (2005) reported two 

very attenuate maxillary portion; maxillary part short and 
unkeeled; anterior palate lacks medial ridging; vomerine 
portion to septum typically not visible in ventral view. Fo-
raminal shape and structure similar to that of P. roberti, 
described below, and also similar to P. simonsi. Floor of 
infraorbital foramen either lack evidence of groove or have 
moderately developed lateral fl ange that forms groove for 
passage of the maxillary nerve. Width of mesopterygoid 
fossa ranges widely among geographic samples, but gener-
ally narrow with angle <58°. Nevertheless, fossa penetrates 
to level of posterior half of M2s in nearly all specimens. 
Postorbital pro cess of zygoma obsolete or only weakly de-
veloped, formed entirely by squamosal. Number of folds 
on upper cheek teeth relatively constant, with three charac-
terizing PM4, M1, and M2, and either three or, more com-
monly, two present on M3; lower cheek teeth more vari-
able, pm4 with three folds and m1– m3 typically only two, 
but occasionally three; counterfold pattern 3– 3–3–(2)3/3–
2(3)–2(3)–2(3). In comparison with sympatric P. cuvieri, 
the cheek teeth of P. guyannensis also notably small in size, 
with toothrow ≤8.0 mm in length (Voss et al. 2001).

Baculum relatively long and narrow (mean sample 
length 6.38– 8.87 mm, proximal width 1.87– 2.29 mm, dis-
tal width 1.99– 2.38 mm); shaft straight with little dorso-
ventral curvature and only slightly tapered lateral indenta-
tions near midshaft, proximal end usually evenly rounded 
and paddle shaped, and distal tip with only slight devel-
opment of apical wings and moderate median depression 
(Patton 1987).

distribution:  Proechimys guyannensis is an Ama-
zonian endemic largely confi ned in the Guiana subregion 
of eastern and southern Venezuela, Guyana, Surinam, 
French Guiana, and Brazil north and east of the Rio Ne-
gro and north of the Rio Amazonas (Patton 1987; Weksler 
et al. 2001; Voss et al. 2001:163).

selected localit ies  (Map 523): BRAZIL: 
Amapá, Serra do Navio (Patton 1987); Amazonas, Faro 
(Patton 1987), Igarapé Araújo (Bonvicino, Otazu, and 
Vilela 2005, as “sp. A”), Manaus (type locality of Pro-
echimys guyannensis riparum Moojen), São Gabriel da 
Cachoeira (INPA [JPB 0]). FRENCH GUIANA: Cayenne 
(type locality of Mus guyannensis É. Geoffroy St.- Hilaire). 
GUYANA: Demerara- Mahaica, Loo Creek (ROM 98216). 
SURINAM: Surinam, Santa Boma (Husson, 1978). VEN-
EZUELA: Amazonas, Capibara (Patton 1987), Monduapo 
(type locality of Echimys cherriei Thomas), Neblina base 
camp (USNM 560675), Pozon (ROM 107892); Bolívar, 
Arabupu [= Arabopó] (type locality of Proechimys guy-
annensis arabupu Moojen), 3 km E of Puerto Cabello del 
Caura (ROM 107944).

subspecies :  We treat P guyannensis as monotypic. 
The lack of an adequate review of any character set for 
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Clearly, care must be taken before applying an available 
name to a karyotypic form because different karyotypes do 
not always signal reproductive incompatibility within the 
genus (Aguilera, Reig, and Pérez- Zapata 1995; M. N. F. da 
Silva 1998). Moreover, an effort must be made to obtain 
karyotypes and molecular sequences from topotypes that 
have been compared directly to relevant holotypes or type 
series, as two or more species of spiny rats may co- occur at 
single sites throughout the range of the genus.

Van Vuuren et al. (2004) described molecular sequence 
variation among populations in French Guiana, noted low 
molecular diversity and the lack of haplotype structure 
within this limited geographic region, and suggested that 
the sampled region had undergone a recent population 
expansion.

Proechimys roberti Thomas, 1901
Robert’s Spiny Rat

synonyms:
Proechimys Roberti Thomas, 1901g:531; type locality “Rio 

Jordão, S. W. Minas Geraes [sic], Alt. 960 meters,” Ara-
guarí, Minas Gerais, Brazil.

Proechimys oris Thomas, 1904e:195; type locality “Igarapé- 
Assu, near Pará. Alt. 50 m,” near Belém, Pará, Brazil 
(Moojen 1948:365).

Proechimys boimensis J. A. Allen, 1916c:523; type locality 
“Boim, Rio Tapajos,” Pará, Brazil.”

Proechimys [(Proechimys)] boimensis: Ellerman, 1940:119; 
name combination.

Proechimys [(Proechimys)] cayennensis roberti: Ellerman, 
1940:121; name combination.

Proechimys [(Proechimys)] cayennensis oris: Ellerman, 1940: 
121; name combination.

Proechimys cayennensis arescens Osgood, 1944:198; type 
locality “Roca, near Fazenda Inhuma, below Santa Philo-
mena [= Filomena], upper Rio Parnahyba [= Vitoria do 
Alto Parnaiba], Maranhão, Brazil” (Moojen 1948:366).

[Proechimys guyannensis] boimensis: Hershkovitz, 1948: 
128; name combination.

Proechimys longicaudatus boimensis: Moojen, 1948:350; 
name combination.

Proechimys longicaudatus roberti: Moojen, 1948:353; name 
combination.

Proechimys guyannensis oris: Moojen, 1948:365; name com-
bination.

Proechimys guyannensis arescens: Moojen, 1948:366; name 
combination.
description:  Similar in size to P. guyannensis, with 

head and body length 200– 230 mm, but tail distinctly 
shorter, both absolutely and proportionately (70% of head 
and body length). Dorsal color ranges from reddish brown 
in northern part of range in Amazonia proper to pale buff 

different karyotypes for specimens that belong to P. guy-
annensis (sensu lato), what they called “Proechimys sp. 
A,” with 2n = 38 and FN = 52 (in the upper Rio Negro– 
Rio Aracá in Amazonas state, Brazil), and “Proechimys sp. 
B,” with 2n = 46, FN = 50 (from the Rio Anauá, a tribu-
tary of the Rio Branco in Roraima state; the same karyo-
type obtained from the Rio Uatumã, in Amazonas state 
by C. E. F. Silva et al. 2012). They suggested that each 
karyotypic form represented a different species, and fur-
ther suggested that arabupu Moojen was the correct name 
to apply to their “sp. B” because its type locality is close 
to the locality of their specimen. However, the holotype of 
arabupu (AMNH 75816) came from Arabopó in south-
eastern Venezuela at the base of Mt. Roraima (not in Bra-
zil as Moojen 1948 stated), some 450 km to the north of 
the locality for “sp. B.” Moreover, there is a karyotype of 
2n = 40, FN = 50, for a specimen (MVZ 160094) collected 
near Icabarú, Bolívar, Venezuela, only 130 km west of the 
type locality of arabupu Moojen and with which it shares 
the same craniodental morphology. It is thus not possible 
to assign the name arabupu Moojen to the karyomorph 
Bonvicino, Otazu, and Vilela (2005) termed “sp. B” with 
any certainty. Eler et al. (2012) has also extended the dis-
tribution of the 2n = 38, FN = 52, karyotype to the Rio Jari 
basin on the Amapá- Pará state boundary in eastern Ama-
zonia, giving this chromosomal form an extensive range. 

Map 523    Selected localities for Proechimys guyannensis (●) and Proechimys 
roberti ( ). Contour line = 2,000 m.
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P. guyannensis, except specimens from southern part of 
range tend to be smaller in length and width (Patton 1987).

distribution:  Proechimys roberti occurs throughout 
the rainforest of Amazonian Brazil south of the Rio Amazo-
nas and extends south to the Cerrado biome in east- central 
Brazil, in the states of Pará, Maranhão, Tocantins, Mato 
Grosso, Goiás, and Minas Gerais (Weksler et al. 2001).

selected localit ies  (Map 523): BRAZIL: Goiás, 
Anápolis (Patton 1987), Fazenda Fiandeira (Weksler et al. 
2001); Maranhão, Fazenda Lagoa Nova (Weksler et al. 
2001); Mato Grosso, Gaúcho do Norte (T. Machado et al. 
2005), Cláudia (T. Machado et al. 2005), Reserva Ecológica 
Cristalino (MVZ 197576); Minas Gerais, Rio Jordão (type 
locality of Proechimys roberti Thomas); Pará, 52 km SSW 
of Altamira, right bank Rio Xingu (Weksler et al. 2003), 
Belém (MVZ 196096), Boim, Rio Tapajós (type locality 
of Proechimys boimensis J. A. Allen), Curuá- Una (Wek-
sler et al. 2001), Igarapé- Assú (type locality of Proechimys 
oris Thomas); Piauí, Estação Ecológica de Uruçuí- Una (T. 
Machado et al. 2005); Tocantins, Rio Santa Teresa (MVZ 
197585).

subspecies :  Populations in lowland Amazonian 
rainforest could be considered a subspecies (P. r. oris) sepa-
rate from those in the semideciduous forests of the Cerrado 
(P. r. roberti), although the limited analyses available sug-
gest clinal variation between these geographic and ecologi-
cal extremes (Weksler et al. 2001).

natural history:  Neither the ecol ogy nor life his-
tory of P. roberti has been studied extensively in the fi eld, 
although Alho (1981) examined homing ability using radio 
telemetry in the Brazilian Cerrado. This species is sympat-
ric with P. goeldii along the southern margins of the Rio 
Amazonas in eastern Brazil, and with P. longicaudatus in 
the dry forests of the Cerrado in central Brazil.

remarks :  Thomas (1904e:196) suggested that his 
new species agreed “very closely with P. oris in its cranial 
characters, but differs by its paler and more uniformly 
buffy color, its fully haired under surface, and its much lon-
ger and softer fur, of which the spines form a less consider-
able proportion than usual.” The pelage characters, both 
color and spine development, are typical of populations of 
spiny rats that live in more open, drier forests in compari-
son with conspecifi c populations in denser, more humid 
forests. Weksler et al. (2001) reviewed geographic varia-
tion in both P. roberti and P. oris and concluded that the 
two belonged to the same taxon on morphological, karyo-
typic, and molecular grounds, a conclusion contrary to the 
more geo graph i cally limited morphometric study of Pessôa 
et al. (1990). Weksler et al. (2001) examined specimens 
that fi lled the large geographic hiatus between the ranges 
of the Amazonian lowland P. oris Thomas and the Cerrado 
isolate P. roberti Thomas, samples that documented clinal 

in samples at southern terminus of range in dry and gal-
lery forests of Cerrado, a difference in color that reinforced 
species status of P. roberti when Thomas (1904e) described 
P. oris a few years later. Venter white from chin to ingui-
nal region, but white of inner thigh discontinuous, broken 
by dark ankle band, with pale surface of hindfeet; brown-
ish patch extending from tarsus to the lateral toes in many 
specimens. Plantar pads of hindfoot moderately developed, 
both thenar and hypothenar present and subequal in size. 
As in P. guyannensis, tail very sparsely covered with short 
hairs so that it appears completely naked to the eye from 
a distance; scales large (9– 10 annular rings per cm at mid-
point). Pelage stiff to touch, but softer in southern samples; 
aristiform spines relatively short (length 20 mm) and nar-
row (width 0.6– 0.8 mm), each terminating in long whip- 
like tip. Difference in softness of pelage between Amazo-
nian and Cerrado specimens mostly in aristiform density, 
not to appreciable differences in width or other features.

Skull similar in all respects to that of P. guyannensis; 
medium- sized (mean condyloincisive length in fi ve sam-
ples 40.8– 43.6 mm; Weksler et al. 2001) but rather nar-
row and with narrowed, tapering rostrum. Slight temporal 
ridges extend posteriorly onto parietals from supraorbital 
ledge in older individuals, but most specimens lack ridges 
altogether. Incisive foramina cannot be distinguished from 
those of P. guyannensis in any feature; they are relatively 
wide, oval to teardrop in shape, with little or no postero-
lateral fl ange so that anterior palate is either fl at of only 
weakly grooved; premaxillary portion of septum short, 
less than half opening, and either connected to very at-
tenuate maxillary portion or separated entirely; maxil-
lary portion unkeeled so that anterior palate lacks medial 
ridge; vomerine portion inconsistently visible ventrally. 
Floor of infraorbital foramen either fl at or with only hint 
of groove formed by weakly developed lateral fl ange. Me-
sopterygoid fossa intermediate in width, with angle 64°– 
67°, and penetrating posterior palate to anterior half of 
M3s. Postorbital pro cess of zygoma weakly to moderately 
developed, and formed completely by squamosal. Number 
of folds on upper cheek teeth three except M3, occasion-
ally with two. Number of folds on lower teeth more vari-
able, with three (or occasionally four) on pm4, and either 
two (usually) or three on each lower molar; counterfold 
count 3– 3–3–(2)3/3(4)–2(3)–2(3)–2(3). As with other spe-
cies of spiny rats whose populations span a range of for-
est types, southernmost samples of P. roberti in the drier 
Cerrado forests typically have simpler teeth, with higher 
proportion of individuals with only two folds on lower 
molars.

Baculum relatively short and narrow (sample mean 
length 5.43– 6.08 mm, proximal width 1.74– 2.27 mm, dis-
tal width 1.28– 1.79 mm), with same general features as 
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a smooth fl oor to the infraorbital foramen; and a gener-
ally uniform three counterfolds on each cheektooth, with 
virtually never four folds on any upper tooth, but with 
two folds characterizing the lower posterior molars of a 
substantial portion of individual samples. All three share 
a wide baculum.

Two of these species (P. brevicauda and P. cuvieri) 
have been found in sympatry at several localities in the 
western Amazon (Patton et al. 2000), but the “test of 
sympatry” has not been established for P. brevicauda 
and P. longicaudatus. These two seem to grade from one 
to the other through the transition between the lowland 
rainforest of western Amazonia (brevicauda) to the dry 
forests of eastern Bolivia and central Brazil (longicauda-
tus). Whether these two are best treated as a single spe-
cies that varies substantially over this transition area or 
as the two that we recognize herein must await further 
critical sampling. Regardless of the status of brevicauda 
and longicaudatus, however, the number of species in 
the group is likely much greater. The limited mtDNA se-
quence data synthesized in Patton et al. (2000) indicate 
well- defi ned geographic clades that differ by consider-
able levels of divergence within both P. brevicauda and 
P. cuvieri, and unpublished morphological and sequence 
data as well as published karyotypes (T. Machado et al. 
2005; Eler et al. 2012) suggest the presence of an unde-
scribed species in the middle and upper part of the Rio 
Madeira in western Brazil. Clearly, this is a group ripe 
for additional research.

KEY TO THE SPECIES OF THE PROECHIMYS 
LONGICAUDATUS SPECIES GROUP:
1. Dorsal color dark, rich reddish brown; distributed in 

lowland rainforest of the Guianan region and Amazon 
Basin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1′. Dorsal color pale, yellowish brown; distributed in the 
dry forests of eastern Bolivia, northern Paraguay, and 
central Brazil  . . . . . . . . . . . .Proechimys longicaudatus

2. Ventral color always white; aristiform spines long, stout, 
and with a blunt tip; well- developed postorbital pro cess 
of zygoma comprised mostly of squamosal; mesoptery-
goid fossa moderately wide (angle <73°), penetrating to 
middle of M3s; baculum nearly as wide as long, with 
deep median depression and elongated apical exten-
sions . . . . . . . . . . . . . . . . . . . . . . . . Proechimys cuvieri

2′. Ventral color often brownish gray or reddish- buff; 
aristiform spines short and narrow with elongated tip; 
postorbital pro cess of zygoma obsolete; mesopterygoid 
fossa broad (angle >73°) and shallow, penetrating barely 
to posterior edge of M3s; baculum nearly twice as long 
as wide, with a shallow, or no, median depression and 
without apical extensions . . . . . Proechimys brevicauda

rather than discordant variation in morphological charac-
ters across the north- to- south range encompassing both 
taxa, and thus reinforcing the conclusion of conspecifi city. 
Molecular sequence data reported by Weksler et al. (2001) 
for specimens spanning this geographic range, from the 
mouth of the Amazon to south of Brasília, indicate only 
minor interpopulation differences (maximum sequence di-
vergence 2.4%). However, specimens from Mato Grosso 
and Pará states, in the Tapajós- Xingu interfl uvial region, 
not included in the Weksler et al. analyses, are some-
what different morphologically and twice as divergent in 
mtDNA sequence (R. do V. Vilela 2005; Schetino 2008; 
Y. L. R. Leite, L. P. Costa, and R. N. Leite, unpubl. data). 
Further analyses may warrant segregation of more than 
one species unit within what is considered as a single spe-
cies (this account; Weksler et al. 2001).

A. L. Gardner and Emmons (1984), Leal- Mesquita 
(1991), Weksler et al. (2001), T. Machado et al. (2005), and 
N. A. B. Ribeiro (2006) described and fi gured the karyo-
type, as 2n = 30 and FN = 54– 56, noting limited regional dif-
ferences in the number of small biarmed versus uniarmed 
autosomal pairs. Valim and Linardi (2008) described the 
host association of ectoparasitic lice in the genus Gyropus.

Proechimys longicaudatus species group
Patton (1987) included nine taxa within his concept of 
the longicaudatus- group, and suggested that at least two 
species  were recognizable among them: P. longicaudatus 
Rengger, from the dry forests of southeastern Bolivia east 
across northern Paraguay to the Cerrado of central  Brazil, 
and P. brevicauda Günther, from the lowland rainforest 
in northern Bolivia, eastern Peru, eastern Ec ua dor, south-
eastern Colombia, and western Amazonian Brazil. A. L. 
Gardner and Emmons (1984) had previously suggested 
that samples from northern Peru and eastern Ec ua dor 
might be separable from P. brevicauda as a third species, 
P. gularis Thomas, based on chromosomal differences. 
Although Patton (1987) did not include P. cuvieri Petter 
within his longicaudatus- group, available DNA sequence 
data suggest a relationship between this species and those 
members of the longicaudatus- group that he recognized 
(R. do V. Vilela 2005; Schetino 2008; R. N. Leite and J. 
L. Patton, unpubl. data). Because of this apparent phyletic 
coupling and the fact that each of these species shares a 
similar suite of craniodental features, we include P. cuvi-
eri along with P. longicaudatus and P. brevicauda within 
the longicaudatus- group  here. Common characters that 
uniquely unite this group of species include lyrate and 
strongly fl anged incisive foramina, broad and long max-
illary portion to the septum with the vomerine portion 
exposed, and deep groves extending onto the anterior pal-
ate; a broad and relatively shallow mesopterygoid fossa; 
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Proechimys guyannensis gularis: Cabrera, 1961:520; name 
combination.
description:  Moderate sized, mean head and body 

length of samples from northern Peru and western Brazil 
189– 253 mm, tail length 137– 167 mm, hind foot length 
46– 53 mm, and ear length 21– 23 mm (Patton and Rogers 
1983; Patton et al. 2000). Color of head, back, and rump 
reddish brown, but not as dark along the midline as in 
P. cuvieri, although overall tones lighten in samples in cen-
tral Bolivia where range of P. brevicauda approaches that 
of P. longicaudatus. Fulvous lateral stripe characteristically 
separates darker dorsal pelage from paler venter; venter 
varyingly colored in different parts of geographic range, 
brownish or grayish in parts of eastern Ec ua dor (as in the 
named form gularis Thomas) or reddish- buff throughout 
most of northern and central Peru and western Brazil, and 
clear white in most individuals from southern Peru and 
Bolivia (Patton and Gardner 1972 [as P. longicaudatus]; 
Patton et al. 2000). Osgood (1914b:168) noted extensive 
variation in color and color pattern on venter in specimens 
from Yurimaguas in northern Peru, near type locality of 
Günther’s brevicauda, “which can scarcely be said to be ex-
actly alike in any two individuals. Fulvous and white are dis-
tributed in varying proportions, in general occupying about 
equal areas of the under parts. The chin and throat with 
scarcely any exception are fulvous and likewise the sides of 
the belly. Sometimes the white is reduced to a small pectoral 
and an inguinal patch or it may cover practically the entire 
belly and run forward to the middle of the throat.” Fulvous 
lateral stripe continues across ankle to small paler patch 
at proximal base of metatarsal area on dorsal surface of 
hindfeet. Otherwise, upper surfaces of hindfeet, including 
all fi ve toes, uniformly dark. Tail sparsely haired, much less 
so and with distinctly shorter hairs than that of P. cuvieri; 
scale annuli 9– 10 per cm at midpoint. Dorsal pelage stiff to 
touch, but aristiform hairs less well developed than those of 
P. cuvieri; length 18– 20 mm, width 0.6– 0.8 mm; distinctly 
tapering tip present on all aristiforms.

Skull of P. brevicauda similar to other species in 
longicaudatus- group, moderate size (condyloincisive length 
39.1– 48.8 mm) with elongated but relatively broad ros-
trum. Temporal ridge moderately to weakly developed, of-
ten with anterior parietal portion separated from posterior 
lambdoidal portion. Incisive foramina typically strongly 
lyrate in shape, distally fl anged so that anterior palate is 
deeply grooved with median ridge, and with complete and 
keeled septum. Postorbital pro cess of zygoma nearly ob-
solete and fashioned predominantly by jugal. Mesoptery-
goid fossa shallow, generally only barely reaching posterior 
margins of M3s, and wide (angle 73°– 80° among geo-
graphic samples). Floor of infraorbital foramen smooth, 
lacking grove indicative of infraorbital nerve. Counterfold 

Proechimys brevicauda (Günther, 1876)
Short- tailed Spiny Rat

synonyms:
Echimys brevicauda Günther, 1876:748; type locality “Cham-

icuros, Huallaga river” (lectotype selected by Thomas, 
1900f:301), Loreto, Peru.

Thricomys brevicauda: E.- L. Trouessart, 1897:607; name 
combination.

Tricomys brevicauda: E.- L. Trouessart,1904:504; name 
combination.

Proechimys bolivianus Thomas, 1901h:537; type locality 
“Mapiri, Upper Rio Beni, N.W. [La Paz,] Bolivia. Alti-
tude 1000m.”

Proechimys securus Thomas, 1902b:140; type locality “Cha-
ru playa, 1350– 1400 m,” Río Sécure, Cochabamba, 
Bolivia.

Proechimys gularis Thomas, 1911c:253; type locality 
“Canelos, Rio Bobonaza, Oriente of [= Pastaza] Ec ua-
dor. Alt. 2100′.”

Proechimys brevicauda: Ihering, 1904:422; fi rst use of cur-
rent name combination.

Proechimys brevicaudus securus: Osgood, 1916,209; name 
combination.

Proechimys [(Proechimys)] cayennensis brevicauda: Eller-
man, 1940:120; name combination.

Proechimys [(Proechimys)] cayennensis gularis: Ellerman, 
1940:120; name combination.

Proechimys [(Proechimys)] cayennensis bolivianus: Eller-
man, 1940:121; name combination.

Proechimys [(Proechimys)] cayennensis securus: Ellerman, 
1940:121; name combination.

Proechimys hendeei elassopus Osgood, 1944:203; type lo-
cality “Santo Domingo, Rio Inambari, Puno, Peru. Alti-
tude 6,000 ft.”

Proechimys “hendeei” elassops [sic]: Hershkovitz, 1948a: 
138; incorrect spelling of elassopus Osgood.

P[roechimys]. guyannensis gularis: Hershkovitz, 1948a: 138; 
name combination.

[Proechimys guyannensis] brevicauda: Hershkovitz, 1948a: 
138; name combination.

[Proechimys guyannensis] bolivianus: Moojen, 1948:316; 
name combination.

[Proechimys longicaudatus] elassopus: Moojen, 1948:316; 
name combination.

Proechimys longicaudatus brevicauda: Moojen, 1948:349; 
name combination.

[Proechimys longicaudatus] securus: Moojen, 1948:316; 
name combination.

[Proechimys semispinosus] gularis: Moojen, 1948:316; name 
combination.

Proechimys guyannensis bolivianus: Cabrera, 1961:519; 
name combination.
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home ranges than females, and females with exclusive- use 
home ranges, suggesting a possible polygynous mating sys-
tem (Adler 2011). Proechimys brevicauda may be sympat-
ric with up to four other species of spiny rats throughout 
much of its range, typically with P. simonsi, P. quadrupli-
catus, and more rarely P. cuvieri in northern Peru, Ec ua-
dor, and Colombia; with P. simonsi, P. steerei, P. cuvieri, 
and P. pattoni in eastern Peru and western Brazil (Patton 
and Gardner 1972; Patton et al. 2000); and with P. steerei 
and occasionally P. simonsi in northern Bolivia (S. Anderson 
1997, who listed P. steerei as P. hilda). Valim and Linardi 
(2008) described the host association of ectoparasitic lice 
in the genus Gyropus.

remarks :  Günther (1876) based his description of 
brevicauda on two specimens, one from Chamicuros, Río 
Huallaga, and the other from a locality recorded only as 
“Upper Amazons.” Thomas (1900f:301) selected the speci-
men (a skin with a distinctly rufous throat and belly) from 
Chamicuros as the lectotype. Stephens and Traylor (1983) 
stated that Chamicuros is on the upper Río Samiria, 
about 35 miles east of Santa Cruz, which is on the Río 
Huallaga.

Specimens in the American Museum from Inca Mines, 
on the Río Inambari, Puno, Peru, and referred by J. A. 
 Allen (1900a, 1901b) to P. simonsi, are P. brevicauda. Pat-
ton and Gardner (1972) applied the name longicaudatus 
Rengger to specimens from eastern Peru that A. L. Gardner 
and Emmons (1984) and Patton (1987) subsequently, and 
correctly, referred to P. brevicauda (Günther).

Thomas (1901h) regarded his bolivianus to be “most 
nearly allied to P. simonsi, but larger and different in cra-
nial details.” The skull of the holotype, however, possesses 
all of the cranial attributes of P. brevicauda although the 
under parts of the skin are pure white, not with the vary-
ing degrees of fulvous in typical brevicauda, but charac-
teristic of the white venter of all specimens we assign to 
this species from the southern part of its range in southern 
Peru and Bolivia. If this assignment of bolivianus Thomas 
to brevicauda Günther, following Patton (1987), is in er-
ror, the only other species we recognize to which this name 
could apply based on its characters is P. steerei Goldman. 
If this  were true, then bolivianus Thomas would be se nior 
to Goldman’s name.

Thomas (1911c) considered P. brevicauda to be the 
closest ally to his gularis, differing primarily by the dark- 
colored throat of the latter in comparison to the buffy 
venter of brevicauda. A. L. Gardner and Emmons (1984) 
suggested that gularis Thomas was a valid species, based 
on karyotypic and color differences. However, Osgood 
(1944:201) noted that variation in specimens of Proechi-
mys gularis Thomas from the vicinity of the type locality 
“are practically identical with some of the variations of 

pattern of cheek teeth uniformly 3– 3–3–3 above and 3(4)–
(2)3–(2)3–(2)3 below. In rare individuals, upper M2 and 
M3 may have remnant fourth fold, and southern samples 
exhibit higher frequency of only two folds on m3.

Baculum massive, long and wide (sample mean length 
7.79– 11.67 mm, proximal width 3.72– 5.11 mm, distal 
width 4.61– 5.87 mm), with slight but broad apical wings 
and expanded base (Patton and Gardner 1972; Patton 
1987; Patton et al. 2000). Massive size and length of bacu-
lum make phallus long and distinctly heavy or broad in ap-
pearance; palpating phallus in live males provides easy way 
to distinguish this species from sympatric congeners in the 
fi eld.

distribution:  Proechimys brevicauda occurs 
throughout the western Amazon Basin, from southern Co-
lombia and eastern Ec ua dor south throughout eastern Peru, 
northwestern Bolivia, and east into Acre state in western 
Brazil.

selected localit ies  (Map 524): BOLIVIA: Beni, 
Río Mamoré, 5 km NE of Río Grande mouth (Patton 1987), 
10 km E of San Antonio de Lora (S. Anderson 1997); Coch-
abamba, Charuplaya (type locality of Proechimys securus 
Thomas), El Palmar (Patton 1987), Mission San Antonio 
(Patton 1987); La Paz, Mapirí (type locality of Proechi-
mys bolivianus Thomas). BRAZIL: Acre, Sobral, Rio Juruá 
(Patton et al. 2000). COLOMBIA: Caquetá, La Murelia 
(Patton 1987); Putumayo, Río Mecaya (Patton 1987). EC-
UA DOR: Orellana, San José Abajo (Patton 1987); Pastaza, 
Canelos, Río Bobonaza (type locality of Proechimys gula-
ris Thomas). PERU: Amazonas, Huampami (Patton et al. 
2000); Huánuco, Chinchavito (Thomas 1927f); Loreto, 
Pebas (Thomas 1928c), San Fernando, Río Yavari (Pat-
ton 1987); Pasco, Montsinery (Patton 1987); Puno, Santo 
Domingo (type locality of Proechimys hendeei elassopus 
Osgood); Ucayali, Balta, Río Curanja (Patton and Gardner 
1972, as P. longicaudatus).

subspecies :  The number of taxa assigned to this spe-
cies, as well as both variation in karyotype and the limited 
molecular sequence data (see Remarks), could signal valid 
geographic units, but the analyses needed to determine 
such have as yet to be done. For the present we regard P. 
brevicauda as monotypic.

natural history:  This species typically occupies 
upland, nonseasonally inundated (terra fi rme) lowland 
rainforest, both undisturbed and disturbed forest and sec-
ond growth, where it is likely to be the most common spiny 
rat present. It is often found in garden plots (chacras), 
where individuals feed on yucca and plantains (Osgood 
1914b). The few reproductive data, from northern Peru 
and western Brazil, suggest that breeding commences by 
the end of the dry season (Patton et al. 2000). Emmons 
(1982) recorded low densities, with males occupying larger 
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headwaters of the Rio Tapajós, but likely extends to near 
the mouth of these rivers as well (R. do V. Vilela 2005; 
Schetino 2008; Eler et al. 2012; M. N. F. da Silva, J. L. 
Patton, and R. N. Leite, unpubl. data). Additional sam-
pling for DNA sequences and careful morphological com-
parisons of sequenced specimens to those already present 
in museum collections will be required to accurately map 
the ranges of P. brevicauda, P. longicaudus, and this un-
described taxon in the southwestern Amazon Basin of 
Bolivia and Brazil.

Proechimys cuvieri Petter, 1978
Cuvier’s Spiny Rat

synonym:
Proechimys cuvieri Petter, 1978:263; type locality “Saül (S 

21), Guyane française,” French Guiana.
description:  Moderate- sized species closely similar 

in external and craniodental characters to sympatric sam-
ples of P. brevicauda in western part of its range (Patton 
et al. 2000), but markedly distinct from sympatric P. guy-
annensis (Catzefl is and Steiner 2000; Voss et al. 2001) in 
Guianan region. Mean head and body length for western 
Brazilian and French Guiana samples 211 and 234 mm, re-
spectively, tail length 144 and 168 mm, hindfoot length 48 
and 51 mm, and ear length 22 and 24 mm. Tail proportion-
ately short (approximately 70% of head and body length). 
Overall color is dark reddish orange, with midline of back 
darker than sides, which contrast sharply with white  venter. 

typical brevicauda. It is, therefore, doubtful that the name 
should stand, even for a subspecies.”

Patton et al. (2000) noted the molecular uniqueness of 
elassopus Osgood from southern Peru but nevertheless 
included it within their concept of P. brevicauda. A. L. 
Gardner and Emmons (1984) described the karyotype as 
2n = 28, FN = 48, based on specimens from nearby locali-
ties in southern Peru. This karyotype differs from that of P. 
brevicauda from northern Peru with the same 2n and FN 
in the number of different classes of biarmed autosomes 
(Patton et al. 2000). The type series of elassopus Osgood 
has cranial features generally consistent with those of 
typical longicaudatus- group animals, yet differs in a more 
attenuate and weak maxillary portion to the septum of 
the incisive foramina with the vomer not visible and in a 
wide but much deeper anterior margin of the mesoptery-
goid fossa that penetrates the posterior palate to the level 
of M2s. In many respects, these are features also shared 
with bolivianus Thomas and securus Thomas, both from 
Bolivia and also from the lower Andean slopes. Future 
studies may well conclude that these three taxa deserve 
species status. If so, and if all three names belong to the 
same entity, then bolivianus Thomas would be the earliest 
name available.

The karyotype is geo graph i cally variable, ranging 
from 2n = 30, FN = 48, in northern Peru and Ec ua dor (A. 
L. Gardner and Emmons 1984) to 2n = 28, FN = 48– 50, 
in central Peru and western Brazil (Patton and Gardner 
1972; A. L. Gardner and Emmons 1984; M. N. F. da Silva 
1998; Patton et al. 2000). Aniskin et al. (1991) described 
a similar karyotype, presumably of this species, from Peru 
south of the Río Marañon- Río Amazonas axis. The speci-
men referred to P. longicaudatus from Usina Hidroelétrica 
Samuel, in Rondônia state, Brazil, by T. Machado et al. 
(2005) is probably P. brevicauda. It has a karyotype with 
2n = 28 and FN = 48 and an acrocentric, not biarmed, Y 
chromosome typical of other samples of P. brevicauda 
from eastern Peru and western Brazil, and the locality is 
within lowland Amazonian rainforest rather than the trop-
ical dry forest habitat characterizing P. longicaudatus. To 
whichever species these specimens can be assigned with 
confi dence, it is apparently sympatric with an undescribed 
member of the longicaudatus- group that has a different 
karyotype (2n = 30, FN = 52), and that T. Machado et al. 
(2005) assign to the longicaudatus- group (MZUSP 27396). 
Specimens with this karyotype have both the enlarged bac-
ulum similar to other members of this group (R. E. Mar-
tin 1970; Patton 1987) and their mtDNA sequences are 
positioned with other group members. This undescribed 
entity is known from Amazonas, Rondônia, and Mato 
Grosso states, where it can be sympatric with P. roberti 
and P. goeldii in the middle to upper Rio Madeira and 

Map 524    Selected localities for Proechimys brevicauda (●), Proechimys lon-
gicaudatus ( ), and Proechimys sp. from the central Rio Madeira ( ). Contour 
line = 2,000 m.
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selected localit ies  (Map 525): BRAZIL: Acre, 
Igarapé Porongaba (Patton et al. 2000); Amapá, 4 km N 
of Amapá (Patton 1987); Amazonas, Barro Vermelho (Pat-
ton et al. 2000), Comunidade Colina, Rio Tiquié (Patton 
et al. 2000), Lago Meduinim, left bank Rio Negro (Pat-
ton et al. 2000); Pará, Floresta Nacional Tapirapé- Aquiri 
(Patton et al. 2000), Ilha do Taiuno (Patton 1987). EC UA-
DOR: Sucumbios, Laguna Grande, Río Cuyabeno (FMNH 
125088). FRENCH GUIANA: vicinity of Cayenne (Catze-
fl is and Steiner 2000). GUYANA: Barima- Waini, Baram-
ita (ROM 100890). PERU: Amazonas, La Poza (Patton 
et al.2000); Loreto, Santa Luisa, Río Nanay (Patton 1967), 
Sarayacu, Río Ucayali (Patton 1987). SURINAM: Suri-
nam, Lelydorpplan (Patton 1987). VENEZUELA: Bolívar, 
69 km SE of Río Cuyuni (Patton et al. 2000).

subspecies :  Proechimys cuvieri is monotypic.
natural history:  Habitat associations of P. cu-

vieri have been studied limitedly both in western (Patton 
et al. 2000) and central (Malcolm 1992) Amazonian Bra-
zil, and French Guiana (Guillotin 1982, 1983; Voss et al. 
2001; Adler et al. 2012). In all three areas, the species in-
habits upland, or terra fi rme rainforest, but may be found 
equally in locally inundated forest or secondary upland 
forest and abandoned gardens. Malcolm (1992), for exam-
ple, found P. cuvieri proportionally more abundant than 
sympatric P. guyannensis in early- successional and edge- 
dominated habitats. B. D. Patterson (1992b) also reported 
on specimens from the central Rio Juruá in western Brazil 
that  were taken from dense virgin forest in hilly terrain, 
particularly within palm stands along an igarapé and on 
the margins of igapó or várzea seasonally inundated forest. 
At Paracou in French Guiana, both Voss et al. (2001) and 
Adler et al. (2012) took most specimens in traps placed 
on the ground, but Voss et al. captured two individuals in 
liana tangles up to 1 m above the ground. The species was 
taken in well- drained primary forest, creek- side primary 
forest, and secondary vegetation beside logs, at the bases 
of trees, among stilt roots, on top of logs and under masses 
of fallen branches.

Proechimys cuvieri is broadly sympatric with P. guyan-
nensis throughout the Guianan region (Voss et al. 2001) 
and northern Amazonian Brazil (Malcolm 1992), and may 
co- occur with up to four other species along the Rio Juruá 
in western Brazil, being absolutely syntopic with as many 
as three others on the same traplines (Patton et al. 2000).

In western Brazil pregnant females  were only observed 
in the months of February and March, during the wet sea-
son, but data are too limited to defi ne the actual length of 
the breeding season. Only adult females reproduce, and lit-
ter size was always composed of two young (Patton et al. 
2000). In French Guiana, juveniles  were taken in every 
month of the year, although at a substantially higher propor-

Specimens from western Brazil may have slight fulvous 
edge to ventral fur, but bright white contrasts sharply with 
typically buffy venter of sympatric P. brevicauda. Dorsal 
surfaces of hindfeet dark on toes and lateral margin, but 
short hairs above the metatarsals are silverish in color, or 
at least distinctly paler than toes, a pattern also contrasting 
with that of P. brevicauda, where dorsal surfaces dark and 
dull. Tail sharply bicolored and clothed in long, slightly 
curved and dark hairs, which convey distinctly “shaggy” 
appearance, rather remarkable for a Proechimys (Malcolm 
1992; Voss et al. 2001). Nevertheless, tail scales visible to 
eye; annuli from 9– 12 per cm at midpoint. Dorsal pelage 
stiff to touch, with well- developed aristiform spines av-
eraging 0.9 mm in width and 20– 21 mm in length. Some 
geographic variation in spine development apparent in 
samples J. L. Patton has examined, with narrower spines in 
those from Guianan region and tips with whip- like exten-
sion in those from south of Amazon in eastern Brazil; oth-
erwise, samples characterized by rather blunt- tipped spines 
(Patton et al. 2000).

Skull relatively moderate- sized (mean condyloincisive 
length 39.7– 47.1 mm), with long but relatively broad ros-
trum and well- developed supraorbital ridges, but tempo-
ral ridges weakly developed. Incisive foramina lyrate in 
shape with only moderate posterior constrictions; pos-
terolateral margins fl anged, but not as strongly so as in P. 
brevicauda, and extend onto palate forming only weak. 
Premaxillary portion of septum long and typically in con-
tact with maxillary portion, which may be either keeled or 
smooth; vomer slightly to well exposed ventrally. Groove 
on fl oor of infraorbital foramen absent or only weakly 
developed, as is lateral fl ange of this groove. Postorbital 
pro cess of zygoma well developed and formed completely 
by squamosal, or with only minimal jugal contribution. 
Mesopterygoid fossa relatively broad but penetrates pos-
terior palate into M3s, with mean angle 66°– 73° among 
on geographic samples. Cheek teeth large (mean length of 
maxillary toothrow 8.6– 8.7. Three folds typically pres-
ent on all four upper and lower cheek teeth, with limited 
variation among geographic samples). In par tic u lar, dpm4 
may have either three or four folds, and m3 may like-
wise have either two or three folds; counterfold formula 
3– 3–3–3/3(4)–3–3–(2)3.

Baculum short and massive (sample mean width 6.13– 
8.61 mm, proximal width 5.30– 6.70 mm, distal width 
5.18– 7.40 mm), with broad but short shaft, expanded 
base, and deep notch in distal portion resulting in distinct 
apical extensions (Patton 1987; M. N. F. da Silva 1998; 
Patton et al. 2000).

distribution:  Proechimys cuvieri is widely distrib-
uted throughout the Amazon Basin, from eastern Ec ua dor 
and Peru to eastern Brazil, Venezuela, and the Guianas.
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extended the Catzefl is and Steiner (2000) analysis and evalu-
ated a number of qualitative characters that distinguish P. 
cuvieri from P. guyannensis. For example, the single, and 
easily mea sured, metric of maxillary toothrow length is non-
overlapping between their large series of both species (7.0– 
8.0 mm in guyannensis and 8.2– 9.3 in cuvieri; table 45, p. 
157). Malcolm (1992) documented that these two species 
 were also readily separable by toothrow length as well as 
hindfoot length for populations in the central Brazilian 
Amazon near Manaus. In males, the difference in bacu-
lum width and shape is easily palpated in living specimens, 
even in juveniles (L. H. Emmons, pers. comm.). Lara et al. 
(1992) examined age and sex components of craniodental 
metrical dimensions in a large sample from Amapá state, 
eastern Brazil.

Proechimys longicaudatus (Rengger, 1830)
Long- tailed Spiny Rat

synonyms:
Echimys longicaudatus Rengger, 1830 236, type locality 

“Northern Paraguay.”
Loncheres myosurus: Lichtenstein, 1830:plate 36, Fig. 2, 

and unnumbered text; not myosurus Lichtenstein.
Echimys myosurus: I. Geoffroy St.- Hilaire, 1840:15, 17; 

name combination; not myosurus Lichtenstein.
Echimys cayennensis: Pictet, 1841b,145; name combina-

tion; not Echimys cayennensis Desmarest.
E[chinomys]. longicaudatus: Wagner, 1843a:341; name com-

bination.
P[roechimys]. longicaudatus: Thomas, 1901g:532; fi rst use 

of current name combination.
Proechimys [(Proechimys)] cayennensis longicaudatus: Ell-

erman, 1940:121; name combination.

tion in March through May, suggesting that reproduction is 
continuous but with a peak in births also coinciding with 
the rainy season (Guillotin 1983). Males had larger home 
ranges than females, which  were exclusive (Guillotin 1982), 
suggesting a polygynous mating system (Adler 2011).

Proechimys cuvieri has also been implicated as a vector 
for leishmania in French Guiana (Dedet et al. 1984).

remarks :  Husson (1978) incorrectly identifi ed speci-
mens of this species from Surinam as P. guyannensis guy-
annensis (see Voss et al. 2001). Four strongly divergent 
geographic clades are defi ned by the limited mtDNA se-
quence data available (up to 10% divergence; Patton et al. 
2000). One of these is distributed across the Guianan re-
gion and eastern Amazonian Brazil, east of the lower Rio 
Negro along both sides of the Rio Amazonas. A second 
is known from the Rio Juruá basin in western Brazil and 
northeastern Peru south of the Río Marañón. A third is 
known only from northern Peru, north of the Río Mara-
ñón. And a fourth is known only from the upper Rio Ne-
gro in Brazil, near the Colombian border. Each of these 
varied geographic clusters share the same basic set of 
morphological attributes, including the same bacular and 
glans characters and karyotype, with 2n = 28 and FN = 46– 
48 (Reig, Tranier, and Barros 1980; Maia and Langguth 
1993; M. N. F. da Silva 1998; Patton et al. 2000; N. A. B. 
Ribeiro 2006; Eler et al. 2012; C. E. F. Silva et al. 2012). 
However, as noted by Voss et al. (2001), differences in 
the relative proportions of the qualitative cranial features 
described by Patton (1987) are apparent in separate geo-
graphic regions such that more rigorous analyses of larger 
samples may well distinguish morphological groupings 
coincidental with the markedly distinct mtDNA clades. 
Should more than a single species be recognized for this 
group of geographic units, only that from the Guianan re-
gion, which contains the type locality of P. cuvieri Petter, 
would have a name to which it can be reliably referred. 
The remaining clades would lack a name. As with so many 
other “species” of Proechimys,  here is another rich oppor-
tunity for further research to elucidate species boundaries 
and their geographic ranges. Steiner et al. (2000) and Van 
Vuuren et al. (2004) provided more detailed analyses of 
molecular ge ne tic population structure for samples in the 
Guianan region, where there is higher sequence diversity 
and greater geographic structure than in the co- distributed 
populations of P. guyannensis.

Guillotin and Ponge (1984) doubted that P. cuvieri could 
be distinguished from sympatric P. guyannensis in French 
Guiana by standard craniodental mea sure ments, but Catze-
fl is and Steiner (2000) countered this conclusion by a thor-
ough morphometric analysis of appropriately aged samples. 
These latter authors also provided a detailed distribution 
map of known localities in French Guiana. Voss et al. (2001) 

Map 525    Selected localities for Proechimys cuvieri (●). Contour line = 2,000 m.
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percentage of individuals with two folds on lower molars 
than do other two species. Pattern fi ts general trend of de-
creasing counterfold number in species, and/or their popu-
lations, along an environmental gradient from extremely 
wet forests (trans- Amazonian Cocó and western Amazon) 
to dry forests (eastern Amazonia and central Brazil; Patton 
1987). Other examples of this trend are P. quadruplicatus 
in the western Amazon versus P. goeldii in east, or samples 
of P. semispinosus from Chocó in western Colombia versus 
those of isolated population of this species (rosa Thomas) 
in dry forests of southern Ec ua dor.

Baculum virtually identical to that of P. brevicauda; ro-
bust, long, and wide (sample mean width 10.17– 11.08 mm, 
proximal width 3.20– 5.02 mm, distal width 5.10– 5.22 mm), 
with short, stout apical wings (Patton 1987).

distribution:  Proechimys longicaudatus occurs in 
the dry tropical forests of eastern Bolivia, northern Para-
guay, and central Brazil.

selected localit ies  (Map 524): BOLIVIA: Santa 
Cruz, Buenavista (S. Anderson 1997), Santa Cruz, El Refu-
gio (USNM 588195). BRAZIL: Goiás, Parque Nacional 
das Emas (T. Machado et al. 2005); Mato Grosso, Apiacás 
(T. Machado et al. 2005), Aripuanã (T. Machado et al. 
2005), Fazenda São Luís (MVZ 197661); Mato Grosso do 
Sul, Urucum (Patton 1987). PARAGUAY: Alto Paraguay, 
54 km E of Agua Dulce (Patton 1987).

subspecies :  The number of taxa assigned to this spe-
cies could signal valid geographic units, but the analyses 
needed to determine such have not as yet been done. Con-
sequently, P. longicaudatus is treated as monotypic.

natural history:  Little has been published about 
the natural history of this species. S. Anderson (1997) re-
corded pregnant females in March and August in Bolivia. 
Emmons (2009) found that reproduction seems to begin 
after a hiatus about the fi rst week in September, with ap-
pearance of lactating and late- gestation females, shortly af-
ter which young began to appear in the traps. This species 
was the most common rodent in some dry forests, where 
its populations remained stable over 10 years. The spe-
cies also bred in mid- savanna grassland habitats shaded 
by trees and shrubs, where it denned in holes in termite 
mounds and in armadillo burrows (Emmons 2009, and 
pers. comm.) Three species of fl eas have been reported, 
also from Bolivian specimens (Smit 1987). Valim and Lin-
ardi (2008) described the host association of ectoparasitic 
lice in the genus Gyropus.

remarks :  The exact locality from which the type 
specimen was collected has not been determined,  although 
Thomas (1903c:240) wrote “Rengger’s type was ob-
tained on the 21st parallel of latitude, therefore not far 
south of Corumbá” (state of Mato Grosso do Sul, Bra-
zil). He considered it “nearly allied to my P. bolivianus 

Proechimys leucomystax Miranda- Ribeiro, 1914:42, type 
locality “Utiarití, Rio Papagaio,” Mato Grosso, Brazil.

Proechimys longicaudatus: Moojen, 1948:346; name com-
bination.

Proechimys longicaudatus longicaudatus: Moojen, 1948: 
351; name combination.

Proechimys longicaudatus leucomystax: Moojen, 1948: 
352; name combination.

Proechimys guyannensis villacauda Moojen, 1948:355; type 
locality “Tapirapoã, Rio Sepotuba, Cáceres, Mato Grosso, 
Brazil.”

Proechimys guyannensis ribeiroi Moojen, 1948:361; type 
locality “Rio 12 de Outubro, affl uent of the Camararé, 
Mato Grosso, Mato Grosso, Brazil; about 190 kilome-
ters west of Utiarití; altitude 414 meters.”
description:  Medium sized for genus, head and 

body length averaging about 220– 250 mm, and with pro-
portionately short tail, averaging about 60– 63% of head 
and body length. Dorsal color distinctly pale reddish or 
yellowish brown, streaked with dark brown, contrasting 
sharply with dark reddish brown mixed with black of both 
P. brevicauda and P. cuvieri. Venter pure white, without 
hint of buffy overtones. Dorsal surfaces of hindfeet highly 
variable, from uniformly white, including toes (most speci-
mens), to mostly dusky, or dusky on outside and white on 
inside. Dark ankle band may or may not separate white 
inner thigh from white foot. Tail bicolored, thinly haired 
with scales obvious; scale annuli 9– 10 per cm at midpoint. 
Fur relatively soft to touch, with aristiforms narrow (0.6– 
0.7 mm), rather short (17– 18 mm), and terminating with 
long whip- like tip.

Skull similar in nearly all features to other members of 
group, but the skull generally smaller than that of either 
P. brevicauda or P. cuvieri. Temporal ridge varies from 
weakly continuous across parietals or limited to simple 
posterior extension of supraorbital ledge. Incisive foram-
ina lyrate in shape, as in P. brevicauda and P. cuvieri, 
with typically well- developed posterolateral fl anges that 
extend onto anterior palate forming deep groves, and an 
expanded and long premaxillary portion of septum with 
short, often thin, but typically keeled maxillary portion 
that continues as median ridge onto anterior palate; vo-
merine portion of septum short but exposed. Floor of in-
fraorbital foramen smooth, without groove for infraorbital 
nerve. Postorbital pro cess of zygoma well developed and 
comprised equally by both jugal and squamosal. Mesop-
terygoid fossa broad (angle averages 78°), but penetrates 
posterior palate to middle of M3s. All maxillary cheek 
teeth have three counterfolds; mandibular cheek teeth vary 
from three (rarely four) on pm4 to two or three folds on 
each molar. Counterfold formula 3– 3–3–3/3(4)–2(3)–2(3)–
2(3). Population samples of P. longicaudatus have higher 
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Proechimys oconnelli J. A. Allen, 1913
O’Connell’s Spiny Rat

synonyms:
Proechimys o’connelli J. A. Allen, 1913a:479; type locality 

“Villavicencio (alt. 1600 ft.), Colombia,” Meta.
Proechimys cayennensis o’connelli: Tate, 1939:178; name 

combination but incorrect use of an apostrophe (ICZN 
1999:Art. 32.5.2.3).

[Proechimys guyannensis] oconnelli: Hershkovitz, 1948a: 
133; name combination.
description:  Moderately large, head and body 

length up to 250 mm in adult individuals, and with a 
medium- length tail (about 70% of head and body length). 
Dorsal color orange rufous fi nely lined with black, paler on 
sides than mid- back and rump. Venter pure white, sharply 
defi ned against color of sides. Pale inner thigh stripes con-
tinuous across ankles onto dorsal surfaces of hindfeet, 
which are two- toned, pale cream on inner half and light 
brown on outer half, with dark color typically extending to 
digits IV and V; plantar pads moderate in size, with thenar 
and hypothenar pads subequal. Tail sharply bicolored, dark 
brown above and creamy- white below, and thinly clothed 
with short, fi ne hairs; visible scale annuli are relatively wide, 
averaging nine per cm at midpoint. Pelage neither distinctly 
nor heavily spinous, as aristiforms are weakly developed, 
long (18– 21 mm) and thin (0.8– 0.9 mm), and tipped with 
long whip- like fi lament.

Skull unremarkable, with elongated and tapering ros-
trum. Temporal ridge either weakly developed or non-
ex is tent, extending posteriorly from supraorbital ledge 
onto parietals, contrasting sharply with condition in P. 
semispinosus. Incisive foramina angular or lyrate in shape, 
with moderately developed posterolateral fl anges that ex-
tend onto anterior palate forming grooves on either side of 
midline, and despite only moderate development of maxil-
lary keel and median palatal ridge. Premaxillary portion of 
septum well developed and elongated, encompassing more 
than half opening; premaxillary portion well developed 
and always in contact with premaxillary portion; vomer 
completely encased and not visible in ventral aspect. Floor 
of infraorbital foramen has obvious groove supporting 
passage of maxillary nerve, and formed by distinct lateral 
fl ange. Mesopterygoid fossa moderate in width, with angle 
averaging 63°, and penetrating to middle of M3s. Postor-
bital pro cess of zygoma obsolete but formed completely by 
jugal. Cheek teeth both above and below simplifi ed, with 
three counterfolds on each upper tooth and lower pm4 and 
two to three counterfolds on lower molars; counterfold 
pattern 3– 3–3–3/3–(2)3–(2)3–2(3).

Baculum of medium length but broad (sample mean 
length 8.16– 8.43 mm, proximal width 4.93– 4.94 mm, distal 
width 4.63– 5.26 mm), with blunt and thickened base and 

[herein = P. brevicauda Günther], which differs from it by 
the cranial characteristics given in the description of the 
latter.” Moojen (1948) assigned specimens from Utiarití 
on the Rio Papagaio in Mato Grosso, the type locality of 
Miranda- Ribeiro’s leucomystax, to both leucomystax and 
villacauda Moojen, considering these to belong to separate 
species based on differences in counterfold counts of the 
lower pm4 and m1. Our view is that these are the same 
taxon with a varying expression of counterfold number, 
which is common in samples examined by one of us ( JLP) 
from eastern Bolivia and western Brazil (Patton 1987:334– 
335, Table 5). However, as noted in the account of P. brevi-
cauda, a clear understanding of both geographic and char-
acter range must wait additional sampling that explicitly 
focuses on the undescribed species we mention above. It is 
likely that northern localities in Brazil herein ascribed to 
P. longicaudus may actually represent this new taxon.

T. Machado et al. (2005) report karyotypic variation of 
2n = 28 with the FN varying from 48– 50 for samples from 
Mato Grosso and Goiás states in west- central Brazil. These 
karyotypes are the same as that described for P. brevicauda 
from Amazonian Brazil and Peru (Patton et al. 2000), ex-
cept the Y chromosome is biarmed rather than uniarmed.

Proechimys semispinosus group
Patton (1987) included 13 named taxa in his concept of 
the semispinosus- group, most of which had been regarded 
in earlier literature as subspecies of P. semispinosus or as 
synonyms. He further suggested that only two valid spe-
cies  were contained within the group, P. semispinosus and 
P. oconnelli. Among South American taxa, the insular 
P. gorgonae Bangs and P. rosa Thomas from southern Ec-
ua dor had been recognized by some authors as a species, 
but listed as subspecies by others.  Here, we follow A. L. 
Gardner and Emmons (1984) and Patton (1987) in recog-
nizing two species, the widespread P. semispinosus and the 
limited range P. oconnelli.

KEY TO THE SPECIES OF THE PROECHIMYS 
SEMISPINOSUS SPECIES GROUP:
1. Distributed in Central American south from Honduras-

along the west coast of Colombia and Ec ua dor; tem-
poral ridge well developed; cheek teeth complex, typi-
cally with four counterfolds commonly present on both 
upper and lower molar series and especially on lower 
pm4  . . . . . . . . . . . . . . . . . . . Proechimys semispinosus

1′. Distributed east of the Cordillera Oriental in the north-
western Amazon; temporal ridge non ex is tent or only 
weakly developed; cheek teeth simplifi ed, with three 
counterfolds on upper cheek teeth and lower pm4, and 
two to three counterfolds on lower molar series . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . Proechimys oconnelli
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Proechimys semispinosus (Tomes, 1860)
Tomes’s Spiny Rat

synonyms:
Echimys semispinosus Tomes, 1860b:265; type locality 

“Gual a qui za, southeastern Ec ua dor,” amended to “Es-
meraldas, Prov. Esmeraldas, on the Pacifi c coast of Ec-
ua dor” (A. L. Gardner 1983a).

Echinomys semispinosus: Thomas, 1882:101; name com-
bination.

Echinomys semispinosus True, 1889:467; type locality “San 
Emilio, Lake Nicaragua, Nicaragua”; not semispinosus 
Tomes.

Echinomys centralis Thomas, 1896:312; renaming of semi-
spinosus True.

[Proechimys] semispinosus: J. A. Allen, 1899c:264; fi rst use 
of current name combination.

Proechimys rosa Thomas, 1900b:219; type locality “Santa 
Rosa, S. W. [= El Oro] Ec ua dor. Alt. 10 meters.”

Proechimys centralis panamensis Thomas, 1900b:220; type 
locality “Savanna near Panama,” Panama, Panama.

Proechimys centralis chiriquinus Thomas, 1900b:220; type 
locality “Bugava [=Bugaba], Chiriqui, N. W. Panama,” 
Chiriqui, Panama.

Proechimys burrus Bangs, 1901:640; type locality “Isla San 
Miguel, Archipelago de las Perlas” Golfo de Panama, 
Panama.

Proechimys gorgonae Bangs, 1905:89; type locality “Gor-
gona Island,” about 50 km W Punta las Reys, Cauca, 
Colombia.

Proechimys semispinosus calidior Thomas, 1911c:254; type 
locality “San Javier, Lower Cachavi R., N.W. [Esmeral-
das] Ec ua dor. Alt. 60 feet.”

Proechimys rubellus Hollister, 1914a:57; type locality “An-
gostura Valley, Costa Rica,” but holotype actually came 
from “Pacuare, Costa Rica” (True, 1889:467; A. L. Gard-
ner, 1983a:136).

Proechimys centralis colombianus Thomas, 1914c:60; type 
locality “Condoto, Choco, W. Colombia. Alt. 300′.”

Proechimys semispinosus panamensis: Goldman, 1920: 120; 
name combination.

Proechimys semispinosus burrus: Goldman, 1920:122; name 
combination.

Proechimys semispinosus goldmani Bole, 1937:178; type 
locality “altos Cacao, Prov. Veraguas, Panama.”

Proechimys [(Proechimys)] cayennensis semispinosus: Ell-
erman, 1940:120; name combination.

Proechimys [(Proechimys)] cayennensis burrus: Ellerman, 
1940: 120; name combination.

Proechimys [(Proechimys)] cayennensis centralis: Ellerman, 
1940:120; name combination.

Proechimys [(Proechimys)] cayennensis panamensis: Eller-
man, 1940:120; name combination.

indented sides typical of P. semispinosus, but without distal 
apical extensions characteristic of that species (Patton 1987).

distribution:  Proechimys oconnelli is known only 
from east central Colombia, east of the Cordillera Oriental 
in the headwaters of the Río Meta and Río Guaviare.

selected localit ies  (Map 526): COLOMBIA: 
Cundinamarca, Mámbita (USNM 240036); Meta, Barri-
gona (Patton 1987), Meta, La Macarena Parque (FMNH 
88051); Cundinamarca, La Aguadita (Patton 1987).

subspecies :  Proechimys oconnelli is monotypic.
natural history:  There have been no published 

studies on the ecol ogy or population biology of this species.
remarks :  Both A. L. Gardner and Emmons (1984), 

using bullar septal patterns and karyotypes, and Patton 
(1987), using bacular and other craniodental characters, 
suggested that P. oconnelli was the only Amazon- drainage 
spiny rat to have a close affi nity with the trans- Andean 
P. semispinosus. This hypothesis, however, has yet to be 
tested by a cladistic analysis of any character set, morpho-
logical or molecular. A. L. Gardner and Emmons (1984) 
described and illustrated a karyotype of 2n = 32, FN = 52, 
from a topotype, which differs from that of P. semispino-
sus mainly in the presence of two medium acrocentrics in-
stead of a single large submetacentric.

Map 526    Selected localities for Proechimys oconnelli ( ) and Proechimys 
semispinosus (●). Contour line = 2,000 m.
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Skull large (greatest skull length 51.2– 67.0 mm) and 
broad across the zygomatic arches, but with an elongated 
and narrowed rostrum. Species uniquely characterized 
among spiny rats by its well- developed temporal ridges ex-
tending from supraorbital ledge across length of parietals, 
only rarely interrupted into anterior and posterior seg-
ments. Incisive foramina of specimens from Colombia and 
Ec ua dor narrow, with almost parallel sides, or weakly lyre- 
shaped; posterolateral margins usually strongly fl anged, 
creating deep grooves extending onto anterior palate despite 
only moderate development of medial ridge; premaxillary 
portion of septum long, encompassing nearly entire length 
of opening; maxillary portion varies from well developed 
to attenuate, only weakly keeled at best, and nearly always 
in contact with premaxillary portion; vomer completely 
hidden from ventral view. Floor of infraorbital foramen 
with groove supporting maxillary nerve, formed by well- 
developed lateral fl ange. Mesopterygoid fossa of moder-
ate width, but angle becomes broader from north to south 
(57°– 62°). In contrast to P. oconnelli, postorbital pro cess 
of zygoma moderately well developed and more commonly 
formed (especially in northern samples, less so in southern 
ones) by jugal. Counterfold count of cheek teeth similar to 
that of species of goeldii- group, with four folds commonly 
present on all upper teeth and on pm4, less commonly on 
lower m2 and even m3. However, fold number decreases 
in samples from northern Colombia to southern Ec ua dor 
(samples of rosa Thomas), where four folds are rare on 
all teeth and two folds may be found on M3 and all lower 
molars (Patton 1987:334– 335, Table 5).

Baculum of massive, long, and broad (sample mean 
length 8.54– 9.66 mm, proximal width 4.21– 4.94 mm, dis-
tal width 5.11– 6.19 mm), with deeply concave margins, 
broadly expanded and thickened base, and wide distal por-
tion with well- developed apical wings separated by median 
depression (Patton 1987).

distribution  (South America only): Proechimys 
semispinosus is found along the coastal lowlands of west-
ern Colombia and Ec ua dor, from the Panama border in the 
north to near the Peruvian border in the south.

selected localit ies  (Map 526; from Patton 
1987, except as noted): COLOMBIA: Cauca, Isla Gorgona 
(type locality of Proechimys gorgonae Bangs), Cauca, Río 
Saija; Nariño, Barbacoas (AMNH 34172); Chocó, , Río 
Docompado, Unguía; Cordoba, Socorré; Valle de Cauda, 
Zabaletas (FMNH 86766). EC UA DOR: Chimborazo, 
Puente de Chimbo; El Oro, Santa Rosa (type locality of 
Proechimys rosa Thomas); Esmeraldas, Esmeraldas (type 
locality of Echimys semispinosus Tomes); Guayas, Bucay; 
Manabí, Cuaque; Pichincha, Santo Domingo.

subspecies :  Hall (1981) recognized six subspe-
cies in Central America (burrus Bangs, centralis Thomas, 

Proechimys [(Proechimys)] cayennensis rubellus: Ellerman, 
1940:120; name combination.

Proechimys [(Proechimys)] cayennensis colombianus: Ell-
erman, 1940:120; name combination.

Proechimys [(Proechimys)] cayennensis calidior: Ellerman, 
140:120; name combination.

Proechimys [(Proechimys)] cayennensis gorgonae: Ellerman, 
140:120; name combination.

Proechimys [(Proechimys)] cayennensis rosa: Ellerman, 1940: 
120; name combination.

Proechimys semispinosus ignotus Kellogg, 1946:61, type 
locality “Isla San José, Archipelago de las Perlas, Golfo 
de Panama, Panama.”

[Proechimys guyannensis] calidior: Hershkovitz, 1948a: 133; 
name combination.

[Proechimys guyannensis] semispinosus: Hershkovitz, 1948a: 
133; name combination.

Proechimys semispinosus gorgonae: Moojen, 1948:316; name 
combination.

Proechimys semispinosus rosa: Moojen, 1948:316; name 
combination.

Proechimys guyannensis gorgonae: Cabrera, 1960:520; name 
combination.
description:  Moderately variable species geo graph-

i cally, larger in body size in Central America and northern 
Colombia than in southern part of range in Ec ua dor. Pana-
manian specimens may range to nearly 1 kg in mass (Adler 
1996). Head and body length varies from about 290 mm in 
northern Colombia to 240 mm in northwestern Ec ua dor, 
with tail length varying proportionally from about 63% 
of head and body length in the north to 70% in the south; 
hindfoot length 45– 60 mm; ear length 18– 30 mm. Dorsal 
color in South American samples consistently dark red-
dish brown liberally speckled with black, with sides only 
slightly paler to contrast sharply with uniformly white ven-
ter. Pale inner thigh stripes do not continue across ankle 
onto uniformly dark dorsal surfaces of hindfeet. Plantar 
pads of hindfeet well developed; thenar and hypothenar 
pads enlarged and subequal in size. Tail sharply bicolored, 
dark brown above and pale below, particularly in north-
ern samples, but less bicolored in southern samples from 
northwestern Ec ua dor. Hairiness of tail varies among indi-
viduals, with some moderately clothed in elongated hairs 
such that tail scales nearly hidden from view while others, 
from same population sample, with more sparsely haired 
tails; scales large, annuli obvious to eye, 7– 8 per cm at 
midpoint. Dorsal pelage stiff to touch, but aristiform de-
velopment varies from north to south. Spines consistently 
long (19– 21 mm) in all populations, but vary in width, and 
hence stiffness (width 0.9– 1.1 mm in northern samples 
and 0.6– 0.8 in southern ones). Each aristiform terminates 
in elongated, fi lament- like, not blunt, tip.
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with 2n = 30 but FN = 50– 54, in samples from Panama, 
Colombia, and Ec ua dor, including near- topotypes of rosa 
Thomas. Gómez- Laverde et al. (1990) described and fi gured 
the karyotype of gorgonae Bangs as 2n = 30, FN = 56, and M. 
L. Bueno and Gómez- Laverde (1993) recorded two karyo-
types for the Pacifi c lowlands of Colombia, both 2n = 30, 
FN = 56, that differ in the amount and pattern of constitu-
tive heterochromatin. Based on similarities in C-banding 
patterns, M. L. Bueno and Gómez- Laverde (1993) suggested 
a close relationship between gorgonae Bangs and mainland 
populations of P. semispinosus in southern Colombia and 
western Ec ua dor.

Proechimys simonsi species group
This group is defi ned on the basis of its relatively large size; 
long and slim body form with elongated and narrow head 
and skull; absolutely and proportionately long tail, bright 
white venter and white hindfeet; distinctive, rather oval 
shaped incisive foramina with a noticeably weak maxillary 
part to the septum often not in contact with the premaxil-
lary portion; fl at and smooth anterior palate without a me-
dian ridge; narrow and deeply penetrating mesopterygoid 
fossa; and long and narrow baculum (Patton 1987). Only a 
single species is currently recognized, but deeply divergent 
and geo graph i cally structured DNA sequence clades may 
underlie greater levels of species diversity than presently 
understood (Patton et al. 2000; R. N. Leite and J. L. Pat-
ton, unpubl. data).

Proechimys simonsi Thomas, 1900
Simons’s Spiny Rat

synonyms:
Proechimys simonsi Thomas, 1900f:300; type locality “Perené 

River, Junin Province, Peru. Altitude 800 m.”
Proechimys hendeei Thomas, 1926g:162; type locality “Puca 

Tambo, 5100′,” 1,480 m, on trail from Chachapoyas to 
Moyobamba, Río Huallaga drainage (Stephens and Tray-
lor 1983), San Martín, Peru.

Proechimys [(Proechimys)] cayennensis simonsi: Ellerman, 
1940:121; name combination.

Proechimys hendeei nigrofulvus Osgood, 1944:199; type 
locality “Montalvo, Rio Bobonaza, southeast of Saray-
acu,” Pastaza, Ec ua dor.

[Proechimys longicaudatus] hendeei: Moojen, 1948:316; 
name combination.

[Proechimys longicaudatus] nigrofulvus: Moojen, 1948:316; 
name combination.

[Proechimys longicaudatus] simonsi: Moojen, 1948:316; 
name combination.

Proechimys rattinus: Cabrera, 1961:524; referral of para-
type (BM 24.2.22.18), but not holotype, to P. hendeei (= 
P. simonsi Thomas).

 goldmani Bole, ignotus Kellogg, panamensis Thomas [with 
chiriquinus Thomas as a synonym], and rubellus Hollister. 
The number and range of subspecies in the South Ameri-
can part of the distribution has not been assessed. The in-
sular gorgonae Bangs averages smaller than samples from 
the Colombian mainland, and is unique in its very dark 
brown, almost black, dorsal color, and gray- brown infusion 
across the chin, throat, upper chest, and encroachment 
along the sides to the inguinal region. This taxon might jus-
tify status as a subspecies on the basis of its unique coloration 
alone.

natural history:  Extensive ecological and life his-
tory studies of this species have been published for popula-
tions in Panama, including microhabitat use and spacing 
patterns (Adler et al. 1997; Tomblin and Adler 1998; T. D. 
Lambert and Adler 2000; Endries and Adler 2005); den-
sity, home range overlap, and mating system (Adler et al. 
1997; Seamon and Adler 1999; Endries and Adler 2005); 
seed predation and food habits (Bonaccorso et al. 1980; 
Adler 1995; Hoch and Adler 1997; Adler and Kestell 1998; 
Mangan and Adler 1999; Adler 2000); growth and repro-
duction (Tesh 1970b; Gliwicz 1984; Adler and Beatty 1997); 
life span (Oaks et al. 2008); and comparative life history 
(T. H. Fleming 1971). Adler et al. (2003) described infesta-
tion by bot fl ies, Durette- Desset (1970a) described nema-
tode parasites, and McKee and Adler (2002) documented 
tail autotomy. Little apparent ecological or life history data 
are available for populations in South America. Bangs 
(1905) did note, however, that spiny rats on Isla Gorgona 
 were so common that not all specimens trapped could be 
preserved before the crabs ate them. Valim and Linardi 
(2008) described the host association of ectoparasitic lice 
in the genus Gyropus.

remarks :  Thomas (1900b:219), in describing P. rosa, 
considered it “most nearly allied to P. chrysaeolus” and 
not belonging to P. semispinosus Tomes, although he also 
thought P. rosawas “allied to the Central American spe-
cies P. centralis,” which now is considered a synonym (and 
valid subspecies) of P. semispinosus (Hall 1981).

Bangs (1905), in his description of P. gorgonae from Isla 
Gorgona off the Pacifi c coast of southwestern Colombia, 
stated that this “species” was marked only by its unique 
color, as its skull was indistinguishable from mainland 
samples of P. centralis (= P. semispinosus).

Specimens in the Field Museum from Lagunas, near the 
junction of the Marañón and Ucayali rivers, in northern 
Peru that Osgood (1944:200– 2001) referred to P. semispi-
nosus are P. steerei (see that account).

Patton and Gardner (1972) described and fi gured a 
karyotype of 2n = 30, FN = 54, from Costa Rica, and A. L. 
Gardner and Emmons (1984) reported intraspecifi c varia-
tion in the morphology of two pairs of small autosomes, 
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cação Vira- Volta, Rio Juruá (Patton et al. 2000), alto Rio 
Urucu (Patton et al. 2000). COLOMBIA: Caquetá, La Mo-
relia (Patton 1987); Putumayo, Río Mecaya (Patton 1987). 
EC UA DOR: Morona- Santiago, Gualaquiza (Patton 1987); 
Napo, San Francisco (UMMZ 80046); Orellana, San José 
Abajo (Patton 1987); Pastaza, Río Pindo Yacu (Patton 
1987). PERU: Amazonas, Yambrasbamba (Patton 1987); 
Cajamarca, Huarandosa (Patton 1987); Cusco, Consuelo, 
15.9 km SW of Pilcopata (Solari et al. 2006), 2 km SW 
of Tangoshiari (USNM 588058); Huánuco, Tingo Maria 
(FMNH 24800); Loreto, Boca Río Curaray (Patton 1987), 
Orosa (Patton 1987); Madre de Dios, Río Tavara, Fila 
Boca Guacamayo (USNM 579696); Pasco, San Pablo (Pat-
ton 1987); San Martín, Puca Tambo (type locality of Pro-
echimys hendeei Thomas).

subspecies :  As currently understood, P. simonsi is 
monotypic (but see Remarks).

natural history:  This species primarily inhabits 
upland, nonseasonally fl ooded or terra fi rme forests, in-
cluding undisturbed rainforest and secondary or disturbed 
forests and garden plots in the western Amazon Basin. 
However, it extends upward to above 2,000 m in montane 
forest on the eastern slope of the Andes, and thus has the 
broadest elevational range of any species of Proechimys. 
In western Brazil, reproductive females (those pregnant or 
lactating)  were taken in all seasons, suggesting that breed-
ing may take place throughout the year. The modal litter 
size was two, with the range in embryo number from one 
to three. Both males and females apparently do not reach 
reproductive maturity until they are fully grown and have 
molted into their adult pelage (Patton et al. 2000).

Emmons (1982) examined the population ecol ogy, in-
cluding habitat association, home range size, nightly move-
ment patterns, and density in sympatric populations of P. 
simonsi, P. steerei, and P. brevicauda in southeastern Peru 
(for which she used the names hendeei, brevicauda, and 
longicaudatus, respectively, following Patton and Gardner 
1972). Females appear to be territorial, which is likely the 
reason they reproduce only as adults (they may be unable 
to acquire territories on which to breed as subadults; Em-
mons 1982, and pers. comm.).

remarks :  In his description of P. simonsi, Thomas 
(1900f) considered it externally similar to P. chrysaeo-
lus and P. rosa (= P. semispinosus herein), with the skull 
“scarcely distinguishable from that of the outwardly very 
different P. brevicauda” (p. 300– 301). Osgood (1944:202) 
referred specimens from the Río Perené at an elevation of 
800 ft in central Peru to P. simonsi, stating that the species 
is “probably allied to brevicauda, from which it differs at 
least in immaculate white under parts.” It is, however, dif-
fi cult to reconcile either of these comparisons, as P. simonsi 
is perhaps the most easily recognizable spiny rat, readily 

description:  One of largest species in genus, 
equaled or exceeded in body size only by P. semispinosus, P. 
quadruplicatus, and P. steerei (head and body length 165– 
275 mm). Body of living individuals distinctly elongated, 
face long and narrow, ears long (length 21– 28 mm), tail 
 absolutely (length 118– 231 mm) and proportionately long 
(mean 85% of head and body length), hindfeet long (length 
45– 57 mm). Tail sharply bicolored, dark above and white 
below; covered by sparse, fi ne hair, although small scales 
remain conspicuous to eye (9– 13 annuli per cm at mid-
point). Mid- dorsal color darker than sides, reddish brown, 
coarsely streaked with black hairs and interspersed by dark 
brown aristiforms. Aristiform hairs long (22– 24 mm) and 
thin (0.2– 0.4 mm) with distinctly whip- like tip. Venter, chin, 
sides of upper lips, undersurfaces of forelimbs, and hind 
limbs pure white. White of inner legs extends across tarsal 
joint onto white dorsal surfaces of hindfeet. As noted by 
Patton and Gardner (1972), P. simonsi apparently unique 
among all species of genus in lacking hypothenar pad on 
plantar surface of hindfeet.

Skull large (greatest skull length 44.1– 63.7 mm), ros-
trum distinctly long and narrow (mean length 21.9 mm, 
mean width 8.2 mm). Supraorbital ridges well developed, 
but do not extend onto parietals as temporal ridge. Incisive 
foramina diagnostically ovoid in shape, sometimes slightly 
elongated but never with strongly constricted posterior 
margins, fl at posterolateral margins lacking grooves ex-
tending onto anterior palate, short and rounded premaxil-
lary portion of septum usually no more than half length 
of opening, and attenuate maxillary portion usually not in 
contact with premaxillary part. Floor of infraorbital fora-
men usually grooved, with moderately developed lateral 
fl ange. Anterior border of mesopterygoid fossa acutely 
angled (49°– 53°), penetratingly deeply into palate, reach-
ing anterior half of M3s or middle of M2s. PM4 and M1 
typically with three folds while M2– M3 have three or four; 
number of folds, particularly on lower pm4, varies from 
north to south from four to three. Counterfold formula 
3– 3–3(4)–3(4)/(3)4–3–3–(2)3.

Baculum is long and narrow (sample mean length 8.42– 
10.09 mm, proximal width 1.93– 2.50 mm, distal width 
1.51– 1.89 mm), with rounded and slightly broadened base 
(Patton and Gardner 1972 [as P. hendeei]; see Patton 1987).

distribution:  Proechimys simonsi occurs in the 
western Amazon Basin, including the eastern Andean 
slopes, from southern Colombia through eastern Ec ua dor, 
eastern Peru, northern Bolivia, and into western Brazil.

selected localit ies  (Map 527): BOLIVIA: 
Beni, Río Mamoré (S. Anderson 1997); La Paz, Alto Río 
Madidi, Moira Camp (USNM 579259); Pando, 18 km N 
of San Juan de Nuevo Mundo (USNM 579616). BRAZIL: 
Amazonas, Altamira, Rio Juruá (Patton et al. 2000), Colo-
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mally throughout the sampled range, from eastern Ec ua-
dor to southern Peru and western Brazil, with 2n = 32 and 
FN = 56– 58 (Patton and Gardner 1972; A. L. Gardner and 
Emmons 1984; Patton et al. 2000; N. A. B. Ribeiro 2006). 
Reig and Useche (1976) described an identical karyotype 
for specimens from southern Colombia, but we have not 
examined the vouchers and thus cannot unequivocally al-
locate them to P. simonsi. Similarly, Aniskin et al. (1991) 
described a 2n = 32, FN = 58, karyotype from northern 
Peru but without a morphological description to assign 
those specimens to P. simonsi with confi dence.

Matocq et al. (2000) described molecular population 
ge ne tic structure in relation to riverine barriers and habitat 
range in western Brazil, contrasting those patterns with the 
codistributed P. steerei. E. P. Lessa et al. (2003) provided 
estimates of late and post- Pleistocene population growth 
and stability based on coalescence analysis of these same 
molecular sequence data. Milishnikov (2006) contrasted 
patterns of variation in allozyme loci between P. simonsi 
and other co- occurring species of spiny rats in northern 
Peru.

Proechimys trinitatis species group
Patton (1987) assigned nine nominal taxa to this group, 
but made no recommendations as to the actual number 
of species. Curiously, most members of this group have 
been better studied with a broader range of methods and 
characters than any other group of spiny rats, yet species 
boundaries remain uncertain and phyloge ne tic relation-
ships among species are unclear. Karyotypic variation is 
extensive (reviewed by Reig and Useche 1976; Reig et al. 
1979; Reig, Aguilera et al. 1980; Reig 1981), and both 
karyotypic and electromorphic data (Benado et al. 1979; 
Reig, Aguilera et al. 1980) differentiate a guairae super-
species (including guairae Thomas and poliopus Osgood) 
and a trinitatis superspecies (composed of trinitatis Allen 
and Chapman and urichi Allen). The guairae superspecies 
exhibits a sequence of karyotypic diversity from 2n = 42– 
62, FN = 72– 76, that form a ring of ill- defi ned species or 
subspecies around the eastern- most branch of the north-
ern Andes (Benado et al. 1979; Reig, Aguilera et al. 1980; 
Corti et al. 2001). Although we acknowledge the exten-
sive karyotypic diversity, for the present we consider these 
forms to represent a single species, P. guairae. Karyotypic 
intermediates are known from points of geographic con-
tact between some of these chromosomal forms (Aguilera, 
Reig, and Pérez- Zapata 1995), all karyotypic forms are 
very closely related, based on protein allozyme compari-
sons (Benado et al. 1979; Pérez- Zapata et al. 1992), and 
all share a similar craniometric morphology (Aguilera and 
Corti 1994; Corti and Aguilera 1995; Corti et al. 2001). 
Following the arguments of Reig, Aguilera et al. (1980) 

separable from all others externally by virtue of its elon-
gated body, pure white venter, elongated and sharply bi-
colored tail, and fi ve hindfoot pads; and cranially by its 
uniquely shaped and constructed incisive foramina and 
narrow, deeply penetrating mesopterygoid fossa (Patton 
1987; Patton et al. 2000). Neither of these conditions even 
approach those of the other species to which both Thomas 
and Osgood referred.

Cabrera (1961:524) referred the paratype of Proechi-
mys rattinus used by Thomas (1926g) in his description of 
this species to P. hendeei (= P. simonsi herein). This speci-
men (BM 24.2.22.18) is a skin only of a young animal, 
with juvenile pelage still on the lower back and rump. It is 
dark colored with a white venter and gray throat patch but 
a proportionately long tail (79% of head and body length). 
Without a skull, identifi cation is diffi cult, but Cabrera’s al-
location appears to be correct.

Two markedly divergent geographic clades are appar-
ent in the limited mtDNA sequence data available (Patton 
et al. 2000). One of these is in northern Peru, north of the 
Río Marañón– Río Amazonas axis, and the second covers 
the remainder of the range in eastern and southern Peru, 
western Brazil, and northern Bolivia. If subsequent stud-
ies document that these clades correspond to diagnosable 
taxa, then nigrofulvus Osgood would be an available name 
for the northern clade. The karyotype varies only mini-

Map 527    Selected localities for Proechimys simonsi (●). Contour line = 
2,000 m.
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3′. Floor of infraorbital foramen smooth, or with only 
weakly developed groove; range in Colombia east of Si-
erra de Perijá and Cordillera Oriental, otherwise range 
in Venezuela . . . . . . . . . . . . . . . . . .Proechimys guairae

4. Narrowed mesopterygoid fossa, penetrating to M2s; 
baculum long and narrow; range Guianan and Amazo-
nian Venezuela  . . . . . . . . . . .Proechimys hoplomyoides

4′. Mesopterygoid fossa wide, penetrated only to M3s; 
baculum long but broad; range restricted to northern 
Colombia  . . . . . . . . . . . . . . . . Proechimys chrysaeolus

Proechimys chrysaeolus (Thomas, 1898)
Boyacá Spiny Rat

synonyms:
Echimys chrysaeolus Thomas, 1898b:244; type locality 

“Muzo, N. of Bogota,” Cundinamarca, Colombia (but 
see Hershkovitz 1948a, who questioned the designation 
of Muzo as the type locality).

Proechimys chrysaeolus: J. A. Allen, 1899c:264; fi rst use of 
current name combination.

P[roechimys]. xanthaeolus Thomas, 1914c:61; incorrect sub-
sequent spelling of chrysaeolus Thomas.

Proechimys [(Proechimys)] cayennensis chrysaeolus: Eller-
man, 1940:120; name combination.

Proechimys guyannensis chrysaeolus: Hershkovitz, 1948a: 
136; name combination.

Proechimys guyannensis magdalenae Hershkovitz, 1948a: 
136; type locality “Río San Pedro, a small stream in the 
northern foothills of the Cordillera Central, above the vil-
lage of Norosí altitude 178 meters, department of Bolívar, 
Colombia.”

[Proechimys] magdalenae: A. L. Gardner and Emmons, 1984: 
14; name combination.
description:  Moderate- sized spiny rat, head and 

body length averaging 210– 220 mm, with medium length 
tail averaging 70– 75% of head and body length. Over-
all dorsal color dark yellowish to reddish brown speckled 
with black, with sides only marginally paler than mid- 
back and abruptly contrasting with white venter from 
chin to inguinal region. White inner thigh stripe discontin-
uous with few white hairs on dorsal surface of hindfoot by 
broad, dark ankle band. Hindfoot varies in color above, 
but typically dark or may have silvery hairs sprinkled 
across metatarsals; toes always dark brown. Plantar pads 
well developed, with thenar and hypothenar subequal 
in size. Tail dark brown above and pale below, sparsely 
haired, appears naked to eye, with scale annuli forming 
distinct rings, more so than in most other species (10– 13 
per cm at midpoint). Pelage stiff and bristly to touch, with 
well- developed aristiform hairs (length 20– 22 mm, width 
0.9– 1.1 mm); tip either blunt or terminating in very short 
whip.

in their delineation of the trinitatis superspecies, we place 
both trinitatis J. A. Allen and Chapman and urichi J. A. 
 Allen into the single species P. trinitatis. O. J. Linares (1998), 
however, included all members of both the P guairae and 
P. trinitatis superspecies (sensu Reig, Aguilera et al. 1980) 
in the single species P. trinitatis, recognizing three subspe-
cies (P. t. trinitatis from the Cordillera Oriental and Ori-
noco delta; P. t. guairae from the Cordillera Central, Lla-
nos, and fl anks of the Mérida Andes; and P. t. ochraceus 
from the Maracaibo Basin). We retain the usual consider-
ation of P. mincae as a valid species, although A. L. Gardner 
and Emmons (1984) suggested that it is also a member 
of the guairae superspecies. Finally, we recognize that 
P. chrysaeolus Thomas (including magdalenae Hershkovitz) 
and P. hoplomyoides Tate, although they are members of 
Patton’s (1987) trinitatis group, are outside of either the 
P. guairae or P. trinitatis superspecies. We thus retain each 
as a separate species, at least until additional data can verify 
both the phyloge ne tic cohesion of this group of taxa as 
well as help resolve species boundaries within them.

The trinitatis- group of Proechimys is defi ned by a mod-
erate to large body, relatively soft fur with narrow and 
elongated aristiform spines (except in P. chrysaeolus or P. 
hoplomyoides), a long but stout baculum in males, weakly 
developed or non ex is tent temporal ridges, large and open 
incisive foramina with an attenuated maxillary portion to 
the septum that is seldom connected to the premaxillary 
portion, a groove present on the fl oor of the infraorbital 
foramen, a narrow and deeply penetrating mesopterygoid 
fossa, and simplifi ed cheek teeth, with many individuals 
expressing only two folds on the lower molars.

KEY TO THE SPECIES OF THE PROECHIMYS 
TRINITATIS SPECIES GROUP:
1. Body size large (average head and body length >260 mm); 

pelage relatively soft to the touch, as aristiform spines 
are thin (0.4– 0.5 mm in width) and terminate with a 
long whip- like tip . . . . . . . . . . . . . Proechimys trinitatis

1′. Body size moderate (average head and body length 
<240 mm); pelage stiff to touch, with of aristiforms 
moderate (0.6– 0.8 mm) to wide (0.9– 1.1) and often 
with blunt tip  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. Tail proportionately long (85– 90% of head and body 
length); aristiform spines of moderate width; lower mo-
lars with only two counterfolds  . . . . . . . . . . . . . . . . . 3

2′. Tail proportionately short (70– 75% of head and body 
length); aristiform spines well developed and wide; all 
lower molars usually with three counterfolds . . . . . . . 4

3. Floor of infraorbital foramen with groove and lateral 
fl ange to accommodate maxillary nerve; range limited 
to lower Magdalena Valley in northern Colombia  . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Proechimys mincae
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remarks :  In his original description (Thomas 
1898b:244) stated that P. chrysaeolus was similar in pel-
age and cranial characters to P. trinitatis. Hershkovitz 
(1948a:136) suggested that the holotype must have come 
from farther down the Magdalena Valley and not from 
Muzo, which he argued was at an elevation (1,240 m) too 
high for this species. We provisionally include magdalenae 
Hershkovitz in our concept of P. chrysaeolus, although 
Hershkovitz (1948a:136– 137) specifi cally compared his 
magdalenae to the geo graph i cally adjacent P. chrysaeolus, 
both of which he assigned as valid subspecies of P. guy-
annensis É. Geoffroy St.- Hilaire. Hershkovitz believed 
that magdalenae was more similar to what he termed the 
“western” forms of the races of P. guyannensis (in which 
he included decumanus Thomas, panamensis Thomas, and 
calidior Thomas; the former now a species unto itself and 
the latter two are synonyms of P. semispinosus) than to the 
geo graph i cally adjacent mincae J. A. Allen or chrysaeolus 
Thomas by virtue of a consistent three folds on each lower 
molar. However, P. decumanus has only two folds on each 
lower molar, samples of P. semispinosus from western Co-
lombia and Ec ua dor may have either two or four folds, in 
addition to the more typical three, and most individuals 
of P. chrysaeolus have three folds on their lower molars 
(Patton 1987:335, Table 5). Consequently, magdalenae 

Skull robust but long and narrow, with particularly 
elongated rostrum. Temporal ridge absent or only weakly 
developed, extending onto anterior parietals from supra-
orbital ledge if present. Incisive foramina oval to teardrop 
in shape, tapering slightly with weak posterolateral fl anges 
extending onto anterior palate forming shallow groove. 
Premaxillary portion of septum well developed, broad, and 
extends at least half length of opening; maxillary portion 
may be broad or narrow, but always contacts premaxil-
lary portion so that vomerine portion not visible; maxil-
lary part of septum unkeeled, so palate lacks median ridge. 
Floor of infraorbital foramen may be entirely smooth or 
with only moderately developed groove resulting from 
slight lateral fl ange. Mesopterygoid fossa moderately wide, 
with an angle averaging 59°, and penetrating to middle of 
M3s. Counterfold pattern of all maxillary cheek teeth uni-
formly 3– 3–3–3; that of lower cheek teeth varies slightly, 
pm4 typically with three folds but rarely four, m1 always 
with three folds, and m2 and m3 with either two or three 
folds, and in about equal frequencies. Counterfold formula 
3– 3–3–3/3(4)–3–2(3)–2(3).

Baculum long but relatively broad (sample mean length 
9.01– 10.97 mm, proximal width 2.74– 3.11 mm, distal 
width 2.34– 2.62 mm), base bulbous with median depres-
sion, and apical wings slightly developed with median 
notch at distal end; similar in size and shape to other mem-
bers of trinitatis- group, and to baculum of P. decumanus 
(Patton 1987).

distribution:  Proechimys chrysaeolus occurs in 
northern Colombia from the Ca rib be an coast into the 
lower Cauca and Magdalena valleys west of the Cordillera 
Oriental.

selected localit ies  (Map 528): COLOMBIA: 
Antioquia, Pure (Patton 1987); Bolívar, above Norosí (type 
locality of Proechimys guyannensis magdalenae Hershkov-
itz), San Juan Nepomuceno (Patton 1987); Boyacá, Muzo 
(type locality of Echimys chrysaeolus Thomas), Puerto Boy-
acá (M. L. Bueno et al. 1989); Córdoba, Datival (Patton 
1987), Socorré (Patton 1987); Norte de Santander, Gua-
malito (Hershkovitz 1948a); Santander, Finca San Miguel 
(MVZ 196095); Sucre, Las Campanas (Patton 1987).

subspecies :  Proechimys chrysaeolus is monotypic, 
although the relationships between typical P. chrysaeolus 
and magdalenae Hershkovitz are unresolved and may sig-
nal racial, or even species- level, differences.

natural history:  This species has not been stud-
ied in the fi eld. Proechimys chrysaeolus may be found in 
sympatry with P. canicollis. It is apparently an impor-
tant zoonotic vector of equine encephalitis in Colombia, 
where a laboratory colony has been established in the 
Instituto Nacional de Salud in Bogotá (M. L. Bueno et al. 
1989).

Map 528    Selected localities for Proechimys chrysaeolus (●) and Proechimys 
mincae ( ). Contour line = 2,000 m.
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posterolateral fl anges that extend onto the anterior pal-
ate forming slight moderate grooves. Premaxillary portion 
to septum narrow, extends at least to midpoint of septal 
opening, but may be only weakly connected to maxillary 
portion or not at all; maxillary portion of septum thin and 
attenuated, slightly keeled such that medial ridge may be 
present on anterior palate; vomer visible between premax-
illary and maxillary septal elements in ventral view. Floor 
of infraorbital foramen may be either smooth or with slight 
groove developed by short lateral fl ange. Mesopterygoid 
fossa varies from narrow to moderate in width, with angle 
47°– 55°, penetrating palate to at least posterior margins of 
M2s and commonly even deeper. Postorbital pro cess of zy-
goma moderately developed and composed of jugal alone 
or by equal contributions of jugal and squamosal. Three 
counterfolds uniformly present on PM4, M1, and M2, with 
M3 having either two or three folds in about equal pro-
portions within samples. Lower cheek teeth uniform with 
three folds on pm4 and two folds on molar series. Counter-
fold formula 3– 3–3–(2–3)/3–2–2–2.

Baculum with same shape and general size as other 
species in trinitatis- group (sample mean length 8.62– 
10.01 mm, proximal width 2.93– 3.57 mm, distal width 
2.78– 3.34 mm), with bulbous base notched at midline and 
weakly developed apical wings (Patton 1987).

distribution:  Proechimys guairae occurs in north-
ern and western Venezuela in the foothills of both sides of 
the Andes and upper Llanos north of the upper Río Ori-
noco, including around Lake Maracaibo and the eastern 
slopes of the Sierra de Perijá, and into adjacent northeast-
ern Colombia.

selected localit ies  (Map 529): COLOMBIA: 
Arauca, Fatima (FMNH 92608), Río Arauca (FMNH 
92576); Norte de Sandander, San Calixto (USNM 
280182), Tarrá (Reig, Aguilera et al. 1980). VENEZUELA: 
Anzoátequi, Cueva de Agua (Corti and Aguilera 1995); 
Apure, Guasdualito (Reig, Aguilera et al. 1980); Aragua, 
Ocumare de la Costa (Aguilera, Reig, Pérez- Zapata 1995); 
Barinas, Buena Vista (Reig, Aguilera et al. 1980); Cojedes, 
El Baul (Reig, Aguilera et al. 1980); Falcón, Carrizalito 
(Aguilera, Reig, Pérez- Zapata 1995), Sanare (Reig, Agu-
ilera et al. 1980); Monagas, San Juan (Pérez- Zapata et al. 
1992); Guárico, Dos Caminos (Reig, Aguilera et al. 1980); 
Táchira, San Juan de Colón (Reig, Aguilera et al. 1980); 
Vargas, La Guaira (type locality of Proechimys guairae 
Thomas); Zulia, El Panorama (type locality of Proechimys 
ochraceus Osgood), Los Angeles del Tucuco (Corti and 
Aguilera 1995).

subspecies :  Reig, Aguilera et al. (1980) delineated 
the extensive karyotypic variation they described in 
P. guairae and regarded each chromosomal “segment” in 
the circular distribution of forms as either species (poliopus 

Hershkovitz falls within the range of counterfold number 
found in P. chrysaeolus. A. L. Gardner and Emmons (1984) 
placed magdalenae Hershkovitz in their brevicauda- group, 
not in their guairae- group, on the basis of bullar septal pat-
tern. These authors did not examine specimens of P. chry-
saeolus. Because one of us ( JLP) has seen specimens from 
the INS laboratory colony in Bogotá which he regards as 
P. chrysaeolus, we believe specimens from the same colony 
for which M. L. Bueno et al. (1989) described and fi gured 
a karyotype of 2n = 32, FN = 54, are this species.

Proechimys guairae Thomas, 1901
La Guaira Spiny Rat

synonyms:
Proechimys guairae Thomas, 1901a:27; type locality “La 

Guaira,” Vargas, Venezuela.
Proechimys ochraceus Osgood, 1912:56; type locality “El 

Panorama, Rio Aurare, Zulia, Venezuela.”
Proechimys poliopus Osgood, 1914a:141; type locality “San 

Juan de Colon, State of Tachira, Venezuela. Altitude, 
2500 ft.”

Proechimys [(Proechimys)] cayennensis guairae: Ellerman, 
1940:121; name combination.

[Proechimys guyannensis] ochraceus: Hershkovitz, 1948a: 
133; name combination.

Proechimys guyannensis poliopus: Hershkovitz, 1948a:133; 
name combination.

[Proechimys guyannensis] guairae: Moojen, 1948:316; name 
combination.
description:  Moderate to large, with head and body 

length of adults 210– 240 mm. Tail absolutely and propor-
tionately long, averaging nearly 85% of head and body 
length. Dorsal coloration light reddish brown lined with 
black, along southern slopes of Merida Andes, but distinctly 
paler and more yellowish brown in drier forests around 
Lake Maracaibo. Ventral color white from chin to ingui-
nal region, including white inner thighs where stripe may 
be continuous across ankles onto dorsal surface of hind-
feet. Hindfeet pale above, but often with outer light brown 
stripe extending from ankle to cover digits IV and V. Plan-
tar pads of hindfeet well developed, with thenar and hypo-
thenar pads large and subequal in size. Tail bicolored, light 
brown above and pale below, lightly haired so that large 
scales obvious to eye; scale annuli 7– 8 per cm at midpoint. 
Pelage coarse but relatively soft to touch, with long (length 
20– 22 mm) and narrow (width 0.5– 0.7 mm) aristiform 
spines tipped with whip- like extension.

Skull unremarkable, sharing conformational shape of 
most spiny rats. Temporal ridges undeveloped, or pres-
ent only as weak and short posterior extension from su-
praorbital ledge. Incisive foramina broad and long, oval 
to slightly teardrop in shape, and with weakly developed 
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it is possible to allocate the specimens in his list of locali-
ties (p. 57) to either of these two species, it is unfortunately 
not possible to parse the habitat and trap data he provides 
in the same manner. Osgood (1912) collected specimens 
from the roots of the wild pineapple in the arid parts of 
the northeastern slope of Lake Maracaibo, where he found 
spiny rats to be common. Valim and Linardi (2008) de-
scribed the host association of ectoparasitic lice in the ge-
nus Gyropus.

remarks :  Thomas (1901a:28), in his description of 
P. guairae, recognized that it was “evidently closely allied to 
P. trinitatis and its continental representatives of P. urichi 
and P. mincae” but differed from them primarily by a much 
paler color. Osgood (1912) believed that P. ochraceus was 
most similar to P. guairae but smaller and paler. Two years 
later when he described P. poliopus, Osgood (1914a:141) 
regarded this new species as being most similar to ochra-
ceus. He also made comparisons to P. guairae as well as 
with P. mincae and P. canicollis, stating that poliopus was 
“doubtless related” to P. guairae, which is distinguishable 
by its larger size and white feet.

Proechimys hoplomyoides Tate, 1939
Guianan Spiny Rat

synonyms:
Proechimys cayennensis hoplomyoides Tate, 1939:179; 

type locality “Rondon Camp, Mt. Roraima, 6800 feet,” 
Bolívar, Venezuela.

Hoplomys hoplomyoides: Moojen, 1948:315; name com-
bination.

Hoplomys gymnurus hoplomyoides: Cabrera, 1961:532; 
name combination.

Proechimys hoplomyoides: Handley, 1976:57; fi rst use of 
current name combination.

Proechimys guyannensis hoplomyoides: O. J. Linares, 1998: 
238; name combination.
description:  Moderate- sized spiny rat (head and 

body length of holotype 213 mm) with moderately long 
tail (72% of head and body length). Tate diagnosed spe-
cies by its blackish- brown and heavily spined dorsal pelage 
and slightly larger cheek teeth in comparison to other spiny 
rats nearby (which would have been samples of P. guyan-
nensis). Broad and very stiff aristiform spines so reminis-
cent of those of Hoplomys that Moojen (1948) and sub-
sequently Cabrera (1961) placed P. hoplomyoides in that 
genus. (No data are available on aristiform dimensions, 
characters of tail scales and scale annuli, or number and 
size of plantar tubercles; indeed, with only six specimens 
known, an adequate understanding of character variation 
is not possible at present.) As detailed by Patton (1987), 
skull relatively long and narrow, with elongated rostrum 
characteristic of all spiny rats. Temporal ridges extend pos-

Osgood plus the unnamed “Barinas” species) or subspecies 
(guairae Thomas and ochraceus Osgood, plus two to four 
unnamed races). Counterclockwise around the ring, begin-
ning in Apure and Barinas states in southwestern Venezu-
ela, these included: “Barinas” (2n = 62, FN = 72; Reig and 
Useche 1976; Reig, Aguilera et al. 1980), “ssp.” (2n = 48– 
50, FN = 72; Reig and Useche 1976; Reig, Aguilera et al. 
1980), guairae guairae (2n = 46, FN = 72; Reig and Useche 
1976), guairae ochraceous (2n = 44, FN = 76; Reig, Agu-
ilera et al. 1980), and, fi nally, guairae poliopus (2n = 42, 
FN = 76; Reig and Useche 1976; Reig, Aguilera et al.1980). 
A geo graph i cally disjunct 2n = 52, FN = 74, karyomorph is 
also known from Anzoátegui and Monagas states. Samples 
of each of these races can be delineated by both standard 
multivariate morphometrics (Aguilera and Corti 1994; 
Corti and Aguilera 1995) and geometric morphometrics 
(Corti et al. 2001), but a formal taxonomy defi ning and 
diagnosing each subspecies has yet to be produced.

natural history:  Aguilera (1999) examined the 
population ecol ogy of P. guairae at a single site in coastal 
Venezuela, including home range size, density, reproduc-
tive schedule, and spatial or ga ni za tion of the sexes, and 
estimated the census effective population size. Males had 
larger home ranges than females, but those of females  were 
exclusive, which suggested a polygynous or promiscuous 
mating system to Adler (2011). Handley (1976) included 
both P. guairae and P. quadruplicatus within a taxon he 
recognized as “P. semispinosus” from Venezuela. Although 

Map 529    Selected localities for Proechimys guairae (●), Proechimys hoplomy-
oides (■), and Proechimys trinitatis ( ). Contour line = 2,000 m.
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Proechimys [(Proechimys)] cayennensis mincae: Ellerman, 
1940:120; name combination.

Proechimys guyannensis mincae: Hershkovitz, 1948a:134; 
name combination.
description:  Moderately large spiny rat (head and 

body length 220– 230 mm) with a proportionately long tail 
(90% of head and body length). Coloration across dor-
sum reddish brown speckled with black, becoming slightly 
paler on sides, and with white venter from chin to inguinal 
region but varyingly bordered by light buff margins. White 
inner thigh stripe passes weakly across ankle to be confl u-
ent with basically dirty white dorsal surface of hindfoot, 
with toes only slightly darker. Plantar pads of hindfeet 
enlarged and well developed, with thenar and hypothenar 
large and subequal in size. Tail bicolored, brownish gray 
above and pale cream below. Tail thinly haired with scales 
large, irregular in shape, and readily visible to eye; scale 
annuli average 8– 9 per cm at midpoint. Aristiform spines 
long (length 20– 22 mm) and thin (width 0.6– 0.8 mm) but 
stiff, giving pelage raspy texture when brushed. Tip of each 
aristiform may terminate in short, whip- like extension or 
be blunt.

Skull similar to that of most species of Proechimys, elon-
gated, relatively narrow, and with tapering rostrum. Tem-
poral region of braincase smooth, lacking virtually any evi-
dence of ridges extending posterior to supraorbital ledge). 
Incisive foramina wide and with somewhat rounded sides 
conferring oval shape to opening; posterolateral fl anges 
either non ex is tent or so weakly developed that anterior 
palate lacks grooves. Premaxillary portion of septum well 
developed and long, fi lling more than half distance of open-
ing, but either does not or only rarely contacts greatly at-
tenuated maxillary portion; midpalate may have small 
medial ridge, but small maxillary portion of septum lacks 
any hint of keel; vomer can often be seen in ventral view. 
Floor of infraorbital foramen typically grooved, resulting 
from moderate development of lateral fl ange. Mesoptery-
goid fossa moderately broad, opening at angle averaging 
57°, and penetrating posterior palate to level of M2s. All 
cheek teeth relatively simple, with never more than three 
folds in upper series, but often only two folds on M2 and 
especially M3; lower cheek teeth typically with three folds 
on pm4 but only two on each molar. Counterfold formula 
3– 3–2(3)–2(3)/3–2–2–2.

Baculum of P. mincae long and stout, similar in size and 
shape to that of other species in trinitatis- group, except that 
of P. hoplomyoides (mean length 7.29– 9.98 mm, proximal 
width 2.04– 2.17 mm, distal width 2.42– 2.94 mm; Patton 
1987).

distribution:  Proechimys mincae is known only 
from the lower Magdalena valley in northern Colombia to 
the west and south of the Sierra Nevada de Santa Marta.

teriorly from supraorbital ledges absent; fl oor of infraor-
bital foramen smooth, without groove indicative of pas-
sage of maxillary nerve; incisive foramina somewhat lyre 
shaped with weakly fl anged posterolateral margins that 
defi ne grooves extending on anterior palate; premaxillary 
portion of septum of foramen enlarged, extending at least 
one- half length of opening, but maxillary portion attenuate 
and not in contact with premaxilla. Mesopterygoid fossa 
narrow and deeply penetrating, to at least level of poste-
rior half of M2s. Counterfold pattern simple, with three 
folds on each upper and lower tooth; counterfold formula 
3– 3–3–3/3–3–3–3.

Baculum long and rather narrow (length of single speci-
men 11.64 mm, proximal width 2.47 mm, distal width 
1.79 mm), more so than any other species of spiny rat, in-
cluding other members of trinitatis- group (Patton 1987).

distribution:  The known range of Proechimys 
hoplomyoides is limited to the tepui area of southeast-
ern and southern Venezuela. This the only species in the 
trinitatis- group with a distribution south of the Río Ori-
noco and within Amazonia and the Guianan region.

selected localit ies  (Map 529): VENEZUELA: 
Amazonas, Tamatama (Handley 1976); Bolívar, km 125, 
85 km SSE of El Dorado (Handley 1976), Rondon Camp 
(type locality of Proechimys cayennensis hoplomyoides Tate).

subspecies :  Proechimys hoplomyoides is monotypic.
natural history:  Proechimys hoplomyoides  is 

known from evergreen rainforest and gardens, near streams 
or other moist areas (Handley 1976). The holotype was taken 
at the highest elevation (6,800 ft, or 2,000 m) recorded for 
any spiny rat in the Guianan region (Tate 1939).

remarks :  Moojen (1948) placed P. hoplomyoides in 
the genus Hoplomys because of the heavy and dense spines, 
an action followed by Cabrera (1961). The bullar septal 
pattern, however, is close to other species in the trinitatis- 
group (A. L. Gardner and Emmons 1984) although the long 
and narrow baculum is more similar to that of P. simonsi 
than to those of other species in the trinitatis- group (Patton 
1987:Fig. 12, p. 321). O. J. Linares (1998) assigned the 
species as a valid subspecies of Proechimys guyannensis, 
likely following Tate (1939) in his original description, but 
without comment. The species is known from only six speci-
mens, including the holotype, and four localities in southern 
Venezuela.

Proechimys mincae ( J. A. Allen, 1899)
Minca Spiny Rat

synonyms:
Echimys mincae J. A. Allen, 1899b:198; type locality “Minca, 

Santa Marta District,” Magdalena, Colombia.
[Proechimys] mincae: J. A. Allen, 1899c:264; fi rst use of 

current name combination.
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black lines, only slightly paler on sides, and contrasting 
with pure white venter. White inner thigh stripe may con-
tinue across ankle to inner side of hindfoot surface, which 
is otherwise brownish in color. Plantar pads of hindfeet 
well developed with both thenar and hypothenar pads en-
larged and subequal in size. Tail covered very sparsely with 
short hairs such that it appears quite naked to eye; scales 
large, almost oval in shape, with 6– 7 annuli per cm at mid-
point. Pelage relatively soft to touch, with aristiform spines 
long (length 20– 22 mm), thin (width 0.3– 0.5 mm), and ter-
minating in extended whip- like tip.

Overall shape as in other species of spiny rats, relatively 
narrow and elongated, with long and tapering rostrum. 
Weak temporal ridges extend back to midparietal from 
supraorbital ledges present in older individuals less obvi-
ous in younger specimens. Incisive foramina wide and oval, 
with only weakly posterolateral fl anges, if at all, so that 
anterior palate either fl at or weakly grooved. Premaxillary 
portion of septum variable in size laterally and may ex-
tend virtually entire length of opening or only to midpoint; 
maxillary portion narrow and weakly developed, barely in 
contact with premaxilla, and only weakly keeled, typically 
without extending onto anterior palate as continuing me-
dial ridge; vomerine portion of septum usually not visible 
ventral view. Floor of infraorbital foramen grooved, bor-
dered laterally by typically moderately developed fl ange. 
Mesopterygoid fossa relatively narrow, forming angle of 
about 53°, and deeply penetrating to anterior edges of M3s 
or posterior edges of M2s. Paroccipital pro cesses distinctly 
broad, fl attened, and tightly appressed to each bulla, more 
so than in any other species of Proechimys. Postorbital 
pro cess of zygoma weakly to moderately developed, and 
composed entirely of squamosal. Upper cheek teeth uni-
form with three folds on each, except that M3 occasion-
ally has only two. Lower cheek teeth all have three folds, 
with each molar often with only two. Counterfold formula 
3– 3–3–(2)3/3–(2)3–(2)3–(2)3.

Baculum elongated but moderately wide (sample mean 
length 9.97– 10.46, proximal width 3.10– 3.15, distal width 
3.14– 3.32), with slightly expanded base with median 
notch, straight sides, and slight apical wings, similar to that 
of other species within the trinitatis- group (Patton 1987).

distribution:  Proechimys trinitatis occurs on the 
island of Trinidad and the adjacent coastal lowlands of 
northern Venezuela (see maps in Pérez- Zapata et al. 1992; 
Corti and Aguilera 1995).

selected localit ies  (Map 529): TRINIDAD 
AND TOBAGO: Trinidad, Chaguaramas (MVZ 168949), 
Oropuche Heights (FMNH 20960), Princes Town (type lo-
cality of Echimys trinitatis J. A. Allen and Chapman). VEN-
EZUELA: Monagas, 6.5 km of NE Cachipo (Pérez- Zapata 
et al. 1992), Guanaguana (Aguilera, Reig, Pérez- Zapata 

selected localit ies  (Map 528): COLOMBIA: 
Cesar, Colonia Agricola de Caracolicito (USNM 280198); 
Magdalena, Bonda (Patton 1987), Don Dago (Patton 1987), 
Minca (type locality of Echimys mincae J. A. Allen).

subspecies :  Proechimys mincae is monotypic.
natural history:  Proechimys mincae has not been 

studied in the fi eld. It is sympatric with P. canicollis at Bonda, 
the type locality of the latter species ( J. A. Allen 1899b).

remarks :  A. L. Gardner and Emmons (1984) de-
scribed and fi gured the karyotype of P. mincae as 2n = 48 
and FN = 68, similar to that of some karyotypes of P. guairae. 
In his description of this species, J. A. Allen (1899b:199) 
noted that it belonged to the same group as P. trinitatis, 
with the “same white belly, the same general proportions, 
and practically the same dentition.” He considered it sepa-
rate from P. trinitatis by virtue of smaller size and golden 
brown rather than dark chestnut brown dorsal color. How-
ever, the skull of P. mincae is more different in geometric 
shape than any members of Reig, Aguilera et al.’s (1980) 
P. guairae or P. trinitatis superspecies groups, and even the 
unrelated P. canicollis (Corti et al. 2001).

Proechimys trinitatis ( J. A. Allen and Chapman, 1893)
Trinidad Spiny Rat

synonyms:
Echimys trinitatis J. A. Allen and Chapman, 1893:223; 

type locality “Princestown [= Princes Town], Trinidad, 
” Trinidad and Tobago.

E[chinomys]. trinitatis: Thomas, 1896:313; name combi-
nation.

Echimys urichi J. A. Allen, 1899b:199; type locality ‘Que-
brada Secca,” Villarroel, Sucre, Venezuela.

[Proechimys] trinitatis: J. A. Allen, 1899c:264; fi rst use of 
current name combination.

[Proechimys] urichi: J. A. Allen, 1899c:264; name combi-
nation.

Proechimys urichi: Pittier and Tate, 1932:264; name com-
bination.

Proechimys [(Proechimys)] cayennensis urichi: Ellerman, 
1940:121; name combination.

Proechimys [(Proechimys)] cayennensis trinitatis: Eller-
man, 1940:121; name combination.

[Proechimys guyannensis] trinitatis: Moojen, 1948:316; name 
combination.

[Proechimys guyannensis] urichi: Moojen, 1948:316; name 
combination.

Proechimys guyannensis urichi: Cabrera, 1961:523; name 
combination.
description:  Moderately large (head and body 

length 265– 270 mm in mature adult individuals), with 
a proportionately long tail (75– 80% of head and body 
length). Dorsal color brownish orange heavily mixed with 
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genus is distributed widely across different biomes from 
Caatinga, Cerrado, and Pantanal in Brazil to the Chaco of 
Bolivia and Paraguay. In Brazil, this distribution is closely 
associated with the diagonal belt of open vegetation that 
stretches in a northeast to southwest direction sandwiched 
between the coastal Atlantic Forest and Amazon Basin 
(Alho 1982; Mares and Ojeda 1982). In Bolivia, Thricho-
mys inhabits the northern edge of the Chaco, which is char-
acterized by scattered shrubs without large rock outcrops 
(S. Anderson 1997), but it is also associated with rocky 
outcrops of the Brazilian Shield in Chiquitania dry forest 
and Cerrado (Emmons et al. 2006, and unpubl. data). Spe-
cies are terrestrial but may climb into the lower strata of 
trees and shrubs.

The oldest fossil unambiguously assignable to Thricho-
mys dates from Pleistocene deposits at Lagoa Santa, Minas 
Gerais (Lund 1839, 1840a, 1841b; Paula Couto 1950). 
McKenna and Bell (1997) suggested that the oldest record 
of the genus was from the late Miocene, but Reig (1989) 
argued that the identity of this material was uncertain be-
cause the specimen is very fragmented (Verzi et al. 1995). 
Olivares et al. (2012) phyletically linked the late Mio-
cene Pampamys emmonsae (Huayquerian South American 
Land Mammal Age, from central Argentina) to Thricho-
mys, which both supports 6 mya as a minimum age for 
the genus and relates the simplifi ed- molar echimyids to 
expansion of open environments during the late Miocene. 
Nascimento et al. (2013), based on mtDNA and nucDNA 
sequences, estimated the basal divergence of living mem-
ber of the genus at 8.46 mya, and posited an ancestral 
origin in the central Caatinga and/or northern Cerrado of 
Brazil.

The generic name Thrichomys is etymologically asso-
ciated with the presence of soft fur and a thickly haired 
tail, characteristics not shared with any other terrestrial 
echimyid (Ellerman 1940). The tail is moderate in length, 
approximately 86% of the head and body length. It is bi-
colored, uniformly covered by blackish hairs dorsally and 
whitish or grayish hairs ventrally. The dorsum of the body 
is generally ash gray in color in all species; setiform hairs 
are gray basally, black near the tip, and have a yellowish 
subapical zone. The venter is whitish, contrasts with dorsal 
coloration, but is not sharply demarcated from the lateral 
coloration. A grayish stripe is typically present in the gular 
region. The eye is outlined by contrasting white lines above 
and below. Long vibrissae extend posteriorly to the shoul-
der. A spot of white hairs is present at the base of each 
ear. White, sparse hairs cover the ears (Ellerman 1940; 
Moojen 1952b). Females have four abdominal mammae. 
In adult specimens, the head and body length varies from 
170– 310 mm and tail length from 175– 226 mm (Moojen 
1952b; data from museum specimens MNRJ 22066, 

1995); Sucre, El Argarrobo (Aguilera, Reig, Pérez- Zapata 
1995), Guaraunos (Aguilera, Reig, Pérez- Zapata 1995), 
Quebrada Seca (type locality of Echimys urichi J. A. Allen).

subspecies :  Spiny rats from the Venezuelan main-
land are somewhat smaller than those on the island of Trin-
idad. Ellerman (1940), Moojen (1948), and Cabrera (1961) 
regarded these mainland populations as a distinct subspe-
cies, but listed it as P. guyannensis urichi ( J. A. Allen).

natural history:  Everard and Tikasingh (1973a) 
examined the population ecol ogy of P. trinitatis on Trini-
dad, including recapture rates, home range, and movement 
patterns, longevity, reproduction, sex ratio, and parasites. 
 Here, the species is common in secondary rainforest, reach-
ing monthly densities from 3.7– 5.3 individuals per acre, 
with mean distances moved by individuals between succes-
sive captures up to 300 ft, average home range size of 0.425 
acres, and extensive overlap of male and female home 
ranges. Individuals lived at least 20 months under natural 
conditions in the fi eld, and a maximum of 41 months in 
captivity. Captive breeding indicated a gestation period of 
62– 64 days, a mean litter size of 2.4, mean birth weight of 
24.7 g, and reproductive maturity about fi ve months fol-
lowing birth. Individuals  were docile in captivity, but  were 
aggressive when kept together, often infl icting wounds on 
each other. Everard and Tikasingh (1973a) and Valim and 
Linardi (2008) described the host association of ectopara-
sitic lice, ticks, and fl eas. One of 285 individuals examined 
had Cuterebra larvae in the skin (Everard and Tikasingh 
1973a). Everard et al. (1974) examined fi larial nematodes, 
and Stunkard (1953) described cestodes.

remarks :  Reig and colleagues (Reig et al. 1979; Reig, 
Aguilera et al. 1980; Pérez- Zapata et al. 1992) report a 
karyotype of 2n = 62, FN = 80, for both Trinidad and Ven-
ezuelan populations of P. trinitatis. Benado et al. (1979) 
examined allozyme relationships and show that P. trinitatis 
is the sister to a group of four karyomorphs of the P. guai-
rae superspecies. However, Patton and Reig (1990) showed 
that urichi Allen (= P. trinitatis) is nested phyloge ne tically 
within three karyomorphs of P. guairae, including two ex-
amined by Benado et al. (1979; 2n = 46 and 62 forms) plus 
2n = 42 poliopus Osgood. If more sophisticated molecular 
analyses support the phyloge ne tic position of P. trinita-
tis within the P. guairae superspecies, then O. J. Linares’s 
(1998) conspecifi c hypothesis should be reevaluated.

Genus Thrichomys E.- L. Trouessart, 1880
Leila M. Pessôa, William C. Tavares, Antonio C. A. Neves, 
and André L. G. da Silva

Species of Thrichomys comprise a morphologically and eco-
logically distinct group within the family Echimyidae. The 
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MNRJ 64623) in the northern part of the Pantanal in 
Mato Grosso.

The adult skull is broad and robust with conspicuous 
supraorbital ridges, extending almost in parallel along the 
anterior half of the frontals and diverging toward the squa-
mosoparietal suture. The rostrum is short and wide. The 
nasal bones do not extend forward of the posterior limit of 
the premaxillae. An anterior projection of the premaxilla 
is well developed. The inferior zygomatic root is short and, 
in lateral view, located almost at the same level of the ven-
tral surface of the rostrum and the palate. The interpre-
maxillary foramen is very marked. The incisive foramina 
are wide and oval or lyre shaped; the septum is discontinu-
ous, with the premaxillary portion robust and either and 
elongated or barely reaching the level of the premaxillo-
maxillary suture; the maxillary part is short. The vomer is 
visible in ventral view. Palatal grooves are well developed 
and  house a pair of palatine foramina placed anterior to or 
at the same level as PM4; more posterior foramina, when 
present, vary in number, position, and size. A groove with 
a well- developed lateral fl ange is present on the fl oor of 
the infraorbital foramen. The mesopterygoid fossa is V- or 
U-shaped, and its extension into the posterior palate varies 
with age. Among most adults, it typically extends to the 
middle of M3. The sphenopalatine foramen and vacuities 
are well developed. The masticatory foramen and foramen 
ovale accessorius are separated either by a narrow strut or 
a broader plate. The bullae vary in size from large to small 
and thus is well or only slightly infl ated. The lateral tube 
of the auditory meatus either extends at right angles to the 
long axis of the skull or is slanted slightly forward. The 
contact between the ectotympanic and squamosal is often 
restricted to the central portion of the dorsal margin of the 
ectotympanic; this condition is associated with the forma-
tion of anterior and posterior clefts between these bones. 
The jugal may be broad or narrow but always contains 
a deep fossa. The inferior jugal pro cess is moderately 
developed, often pointed; it is projected as far as the level 
of postorbital pro cess of zygoma, which is pointed and 
formed only by squamosal or by squamosal and jugal. The 
mandibular foramen is positioned between the posterior 
limit of the toothrow and the tip of condylar pro cess. The 
angular pro cess of the dentary extends to or beyond the 
posterior edge of the condylar pro cess. The coronoid pro-
cess of the dentary is lower than condylar pro cess.

The dental formula is I 1/1, C 0/0, PM 1/1, M 3/3, to-
tal 20. Three roots are present in each maxillary tooth, 
one lingual and two labial. The occlusal surfaces of the 
cheek teeth are rounded in the upper toothrow but more 
prismatic in the lower, where dpm4 is elongated. The fi rst 
and second molars are larger than the premolar and third 
molar, with the difference more pronounced in the upper 

MNRJ 67899). Mass varies from 150– 700 g (MNRJ 
67760, MNRJ 64460).

As in other terrestrial echimyids, the feet are elongated 
and narrow, ranging from 39– 42 mm in adults. The hind-
feet bear six well- developed plantar pads. The thenar and 
hypothenar pads are very elongated, extending toward the 
heel. The hallux is very short and does not reach the base 
of the second toe. The second toe is long, almost reach-
ing the tip of the third and fourth toes, which are the lon-
gest and subequal in length. The fi fth toe reaches the level 
of the proximal third of the fourth toe. Each toe bears a 
claw covered by long white ungual hairs that do not ex-
tend more than 1 mm beyond the claws. The short forefeet 
bear fi ve plantar pads, three interdigitals, hypothenar, and 
thenar. Only the pollex does not possess a claw. This tiny 
digit bears a thin nail not covered by hairs. The second and 
fi fth digits are short, subequal in length, and extend to the 
proximal third of the third and fourth digits. Dense, short 
hairs that are either white or gray at the base and white at 
the tip cover the dorsal surfaces of both forefeet and hind-
feet. All plantar pads are surrounded by smaller tubercles 
that are most evident in fresh specimens. The surface be-
tween pads is rough.

Neither the external morphology of the phallus nor 
baculum of Thrichomys has been described previously. 
The following description is based on MNRJ 64623 from 
Barão de Melgaço in Mato Grosso. The glans is an elon-
gated and cylindrical structure with a slight constriction 
apparent on the lateral and dorsal general outlines of the 
body wall. The main body is uniformly covered with spi-
nous epidermis and lacks evidence of any groove along 
the length of its ventral or dorsal surfaces. A dorsal con-
striction that delimits the intromittent sac is present mid-
way along the length of the shaft. The apical tip shows 
three lobes, a median one that extends beyond the lateral 
two. This glans mea sured 17 mm in total length (from the 
base of the prepuce to the tip) with a greatest diameter of 
4.3 mm.

The baculum of adult males is elongate and narrow 
with a straight shaft with a slight dorsoventral curvature 
and broadened proximal end. Both the proximal and distal 
ends vary in shape. The proximal end is typically paddle- 
shaped but the distal end can be straight or possess a me-
dian depression with slightly developed apical wings. This 
description is based on one individual from Matozinho 
(MNRJ 68158) and three from Santana do Riacho (MNRJ 
68602– 68604), all from in Minas Gerais; eight individu-
als from four localities from Chapada Diamantina (MNRJ 
67504, MNRJ 67571, MNRJ 67597, MNRJ 67626, 
MNRJ 67698, MNRJ 67771, MNRJ 67772, MNRJ 
67783) in Bahia; and four individuals from Barão de 
Melgaço (MNRJ 64029, MNRJ 64460, MNRJ 64478, 
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1935). Moreover, until recently most authorities recog-
nized only a single species, Thrichomys apereoides, with all 
other taxa treated as subspecies of as synonyms (Cabrera 
1961; Woods 1993; S. F. Reis and Pessôa 2004).

An initial set of morphometric analyses of Thrichomys 
attempted to determine the degree and pattern of geo-
graphic structure in the genus, including studies that ex-
amined patterns of age and sex variation within specifi c 
localities (Moojen et al. 1988; Monteiro et al. 1999), and 
those that utilized standard (Bandouk and dos Reis 1995; 
Bandouk et al. 1996) and geometric morphometrics (L. C. 
Duarte et al. 2000; S. F. Reis et al. 2002a,b; Monteiro et al. 
2003). These analyses restricted their geographic scope to 
samples from central and northeastern Brazil. The result-
ing geographic patterns  were complex, with single popu-
lation samples often sharply segregated from all others 
(Bandouk and Reis 1995; L. C. Duarte et al. 2000) or with 
geometric shape descriptors of the skull and mandible sig-
nifi cantly associated with a latitudinal environmental gra-
dient (Monteiro et al. 2003). Nevertheless, these analyses 
recovered two geographic groupings that differentiated 
samples from central and northeastern Brazil. Interlocality 
distances within both the central and northeastern groups 
exhibited isolation by distance, suggestive of recurrent gene 
fl ow, but no such pattern was observed in the among- group 
comparisons (S. F. Reis et al. 2002b). This pattern was hy-
pothesized as evidence that each group comprised an in de-
pen dent evolutionary unit, without taxonomic implications 
on the monotypy of the genus (S. F. Reis et al. 2002b). Sub-
sequently, Pessôa et al. (2004) employed standard morpho-
metrics and karyological data to samples from southeast-
ern Brazil (including the material collected by Lund used to 
describe apereoides and more recently collected topotypes) 
and southwestern Brazil. This study recognized marked 
divergences between the two geographic samples and re-
ferred the latter to pachyurus Wagner. Additional analyses 
in unpublished graduate theses (A. L. G. da Silva 2005; 
Teixeira 2005; Neves 2008) recognized subtle qualitative 
discontinuities among some Brazilian populations and 
have helped to clarify the limits among the described nomi-
nal taxa, including different ontoge ne tic growth patterns 
among samples from northeastern, central, and southeast-
ern Brazil (Neves 2008; Neves and Pessôa 2011).

Especially for samples from northeastern and central 
Brazil, results from morphometric studies contrast with 
published cytoge ne tic data. The latter have found a wide 
range of karyological variation, with diploid numbers 
from 26– 34. At least fi ve karyotypes have been described, 
each with a relatively defi ned geographic range within 
Brazil (M. J. Souza and Yonenaga- Yassuda 1982; Svart-
man 1989; Leal- Mesquita 1991; Leal- Mesquita et al. 
1993; J. F. S. Lima 2000; Bonvicino, Otazu, and D’Andrea 

toothrow. The molar series are parallel or converge slightly 
anteriorly.

The homology of dental structures remains debatable 
among living and fossil echimyid genera;  here we follow 
the nomenclature of G. A. S. Carvalho and Salles (2004). 
Occlusal surfaces of unworn upper teeth have three or four 
major lophs, including an anteroloph, protoloph, meta-
loph, and posteroloph. Two or three moderately short and 
shallow transverse fl exi open at the labial surface and ex-
tend half way across the tooth width; these become closed 
islands with wear. Continuous connections are present 
between the protoloph and protocone and between pos-
teroloph and hypocone; rarely in young individuals both 
connections may be interrupted by a shallow sulcus. The 
hypofl exus is short, extends only to the middle of each 
tooth, and opens primarily to lingual surface; it is the last 
fl exus to close as a dentine island with wear.

The lower dpm4 has four major lophids, including the 
anterolophid, metalophid, hypolophid, and posterolophid. 
The metalophid- protoconid and hypolophid- hypoconid 
pairs are each connected by an ectolophid without inter-
ruption by a sulcus. Continuous connections are present 
between the hypolophid and hypoconid and the anterolo-
phid and protoconid; rarely both connections may be in-
terrupted by a shallow sulcus in young individuals. Three 
shallow fl exids (anterofl exid, mesofl exid, and metafl exid) 
open from the labial surface, but each becomes fully closed, 
forming dentine islands, by the time all teeth are fully 
erupted. A hypofl exid opens primarily from the labial sur-
face but quickly becomes isolated with wear.

Three major lophids are present on m1 to m3, includ-
ing the anterolophid, hypolophid, and posterolophid. The 
ectolophid is orientated anteroposteriorly in unworn teeth. 
The ectolophid of m3 in subadults is sometimes interrupted 
by a connection between the metafl exid and hypofl exid. 
There is a continuous connection between the hypolophid 
and hypoconid and another between the anterolophid 
and protoconid; rarely both connections are interrupted 
by a shallow sulcus in young individuals. Two short fl exids 
open primarily from the lingual surface but become closed 
with wear; these extend about halfway across the occlusal 
surface. The hypofl exid is short, extending toward the lin-
gual surface maximally to midwidth of the tooth; it opens 
primarily from the labial surface but also becomes isolated 
with wear.

Five nominal taxa are identifi ed in the taxonomic lit-
erature of Thrichomys, including Echimys apereoides 
Lund, Echimys inermis Pictet, Isothrix pachyura Wagner, 
Thrichomys fosteri Thomas, and Thrichomys laurentius 
Thomas. For much of the twentieth century, these names 
 were placed either in Cercomys F. Cuvier (apereoides, iner-
mis, fosteri, and laurentius) or Isothrix (pachyura; see Tate 
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We limit our accounts to the four taxa for which avail-
able names can be applied with some confi dence, but also 
map the known range of the karyotypic morph that may 
represent an undescribed species without providing addi-
tional details. Further studies that combine data sets and 
more expansive geographic sampling are required to fully 
delineate species boundaries and their geographic ranges.

synonyms:
Echimys: Lund, 1839c:98; part (description of apereoides); 

not Echimys F. Cuvier.
Nelomys: Lund, 1841:242; part (listing of antricola as re-

placement name for apereoides); not Nelomys Jourdan.
Isothrix: Wagner, 1845a:146; part (description of pachy-

ura); not Isothrix Wagner.
Thrichomys E.- L. Trouessart, 1880b:179; no type species 

designated; type species Echimys apereoides Lund, by 
subsequent designation (S. F. Reis and Pessôa 2004).

Loncheres: Pelzeln, 1883:61; part (listing of pachyura in 
synonymy, accorded to Water house 1848); not Loncheres 
Illiger.

Thricomys E.- L. Trouessart, 1897:606; incorrect subsequent 
spelling of Thrichomys E.- L. Trouessart.

Tricomys E.- L. Trouessart, 1904:504; incorrect subsequent 
spelling of Thrichomys E.- L. Trouessart.

Trichomys Miranda- Ribeiro, 1914:42; incorrect subsequent 
spelling of Thrichomys E.- L. Trouessart.

Cercomys: Thomas, 1912e:116; part (listing of fosteri and 
laurentius); incorrect generic usage, see Remarks.
remarks :  In 1880, E.- L. Trouessart proposed the 

generic name Thrichomys to include the names antricola 
Lund (= Echimys apereoides Lund), inermis Pictet, and 
brevicauda Günther (now a Proechimys) but did not des-
ignate a type species. By 1912, however, F. Cuvier’s much 
earlier name Cercomys became associated with E.- L. 
Trouessart’s Thrichomys. Goldman (1912c:94) examined 
the plates of the skull and dentition of Cercomys cunic-
ularis in F. Cuvier (1829b) and concluded that the skull 
was similar to that of a Proechimys J. A. Allen. Thomas 
(1912e:115– 116) analyzed the same plates and agreed 
that the skull and dentition  were similar to Proechimys, 
but argued that adult specimens of Proechimys always had 
spiny pelage, a feature clearly not evident in the specimen 
fi gured in Cuvier’s plate. To solve this problem, Thomas 
used a specimen identifi ed as Cercomys that he borrowed 
from Paris Museum, and concluded that this skull was 
the same as Thrichomys, not Proechimys, an action that 
for the next 60 years relegated E.- L. Trouessart’s name as a 
synonym of Cercomys. However, the tail fi gured in Cuvier’s 
plate of Cercomys cunicularis was naked, not fully furred 
as in Thrichomys. The incorrect assignment of Thrichomys 
to Cercomys was retained in the literature (Ellerman 1940; 
Moojen 1952b; Cabrera 1961) until Petter (1973) exam-

2002; Pessôa et al. 2004; Bonvicino, Lemos, and Weksler 
2005; A. H. Carvalho and Fagundes 2005; A. L. G. da 
Silva 2005; L. G. Pereira and Giese 2007; A. H. Carvalho 
et al. 2008). These samples include one topotype (T. ape-
reoides Lund) and three samples collected close to type lo-
calities of three other nominal taxa (T. pachyurus Wagner, 
T. inermis Pictet, and T. laurentius Thomas). One karyo-
type, however, including samples from central Brazil and 
northern Tocantins, does not correspond to any available 
name (A. H. Carvalho and Fagundes 2005; A. H. Carvalho 
et al. 2008).

Molecular analyses of the mtDNA cytochrome-b gene 
that included most of the known karyomorphs of Thricho-
mys have helped to elucidate intrageneric diversity. These 
data documented a general correspondence between clade 
structure and karyotypic units. Braggio and Bonvicino 
(2004) found high levels of molecular divergence among 
samples and the recognition of four monophyletic lin-
eages that they named T. inermis, T. pachyurus, an unde-
scribed species from Tocantins state, and a clade formed 
by T. a. apereoides and T. a. laurentius, this last clade 
composed of two distinct karyomorphs. Most subsequent 
workers have treated Thrichomys as polytypic, with three 
valid species (Woods and Kilpatrick 2005; J. A. Oliveira 
and Bonvicino 2006). However, tests of postzygotic re-
productive isolation based on crossbreeding experiments 
indicated that T. apereoides, T. laurentius, and T. pachy-
urus are best considered as separate biological species 
(Borodin et al. 2006). In each set of crosses, F1 males 
 were sterile.

Despite the complexity in establishing species boundar-
ies within the genus, including some incongruence among 
morphometric, cytoge ne tic, and molecular analyses, re-
cent advances in each have in de pen dently documented 
that at least fi ve species can be recognized, some yet to 
be described (S. Anderson 1997; Bonvicino, Otazu, and 
D’Andrea 2002; S. F. Reis et al. 2002a,b; Braggio and Bon-
vicino 2004; Pessôa et al. 2004; A. L. G. da Silva 2005; 
Bonvicino, Oliveira, and D’Andrea 2008). After examin-
ing type specimens of all nominal forms associated with 
the genus Thrichomys and all available sources of informa-
tion, especially new data from ontoge ne tic series (Neves 
2008; Neves and Pessôa 2011), we  here recognize four 
named species: T. apereoides, T. inermis, T. pachyurus, and 
T. laurentius. We regard fosteri Thomas as a synonym of 
T. pachyurus based on our examination of the qualitative 
morphology of type material and other specimens from Sa-
pucay and Concepción, Paraguay. We base the morpholog-
ical characterization of each species on specimens from lo-
calities as near as possible of their type localities. However, 
we recognize that the number of valid species will likely 
increase in the near future.
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E[chimys]. antricola Lund, 1840a [1841b:242, footnote; 
plates 22 and 23]; renaming of E[chimys]. apereoides 
Lund.

Nelomys antricola Lund, 1841:242; name combination.
[Thrichomys] antricola: E.- L. Trouessart, 1880b:179; name 

combination.
[Thrichomys] apereoides: E.- L. Trouessart, 1880b:179; fi rst 

use of current name combination.
[Thricomys] antricola: E.- L. Trouessart, 1897:606; name 

combination.
[Tricomys] apereoides: E.- L. Trouessart, 1904:504; name 

combination.
Trichomys apereoides: Miranda- Ribeiro, 1914:42; name 

combination.
[Cercomys] apereoides: Tate, 1935:409; name combination.
Cercomys cunicularius apereoides: Moojen, 1952b: 173; 

name combination.
Nelomys apereoides: Petter, 1973:422; incorrect name com-

bination justifi ed as a synonym of antricola Lund.
Nelomys aperoides Woods, 1993:798; incorrect subsequent 

designation of type species and incorrect subsequent 
spelling of apereoides Lund.

T[hrichomys]. a[pereoides]. apereoides: S. F. Reis and Pessôa, 
2004:1; name combination.
description:  Larger in body size than T. laurentius 

and T. inermis. Dorsal coloration brownish gray, ventral 
hairs completely white or with light gray base and con-
trast with dorsal coloration. Dorsal tail hairs often dark 
brown, whereas ventral tail hairs whitish gray. The greatest 
skull length in adults averages 55.61 ± 3.18 mm (N = 9). 
Skull broad with supraorbital ridges extending almost in 
parallel to middle of frontal bones, and then diverging to-
ward squamosoparietal suture; rostrum short and wide; 
nasals relatively short, not extending to posterior limit of 
premaxillae. Anterior projection of premaxilla well devel-
oped. Inferior zygomatic root short and, in lateral view, 
located almost at same level as ventral surface of rostrum 
and palatal. Interpremaxillary foramen elongated and inci-
sive foramina slender and elongated, lyre shaped, and with 
lateral fl ange. Septum of incisive foramina incomplete, its 
premaxillary portion elongated and extending posterior 
to premaxillomaxillary contact; maxillary part reduced 
to small pro cess, and portion of vomer visible in ventral 
view. Palatal grooves well developed and contain pair of 
palatal foramina placed at same level as anterior portion 
PM4. More than two pairs of palatal foramina present, 
one in median region of palate and other located near level 
of third molar. Infraorbital foramen large, and fl oor  houses 
canal with well- developed lateral fl anges. Mesopterygoid 
fossa U-shaped and among most adults extends to middle 
of M3s. Hamular pro cesses of pterygoid pointed. Spheno-
palatine foramen and vacuities well developed. Narrow 

ined the holotype of Cercomys cunicularius F. Cuvier in the 
Paris Museum and concluded that it was a composite con-
sisting of a skin referable to Nectomys squamipes (Brants), 
a skull referable to Proechimys J. A. Allen, and a mandible 
referable to Echimys F. Cuvier. Consequently, since no ele-
ments of F. Cuvier’s type of C. cunicularis represented any 
taxon connected to E.- L. Trouessart’s Thrichomys, Cerco-
mys F. Cuvier must be removed from its association with 
that genus. Thus, Thrichomys is restored as the correct 
name applied to the soft- haired, furry- tailed rodents from 
northeastern Brazil southwest to Paraguay and Bolivia 
that Thomas (1912e), Tate (1935), and others had placed 
within Cercomys. S. F. Reis and Pessôa (2004) designated 
Echimys apereoides Lund, 1839 as the type species of 
E.- L. Trouessart’s Thrichomys (but see Remarks under this 
species).

KEY TO THE SPECIES OF THRICHOMYS:
1. Incisive foramina wide, with a slight constriction due 

ossifi cation in premaxillomaxillary suture; distal end of 
hamular pro cesses of pterygoid bone broadening to the 
tip and often rectangular  . . . . . . . . . . . . . . . . . . . . . . 2

1′. Incisive foramina elongated without constriction be-
tween premaxillomaxillary suture; distal end of hamu-
lar pro cesses of pterygoid bone becoming thinner and 
pointed to the tip  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2. Skull robust; bullae large and well infl ated (bullar length 
12– 15 mm); jugal wide dorsoventrally; paroccipital pro-
cess not appressed to each bulla; wide plate (ca. 2 mm) 
between oval and masticatory foramina . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Thrichomys pachyurus

2′. Skull slender; bullae small and uninfl ated (bullar length 
10– 13 mm); jugal narrow dorsoventrally; paroccipi-
tal pro cess appressed to each bulla; narrow strut (ca. 
0.7 mm) between ovale and masticatory foramina  . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Thrichomys inermis

3. Lateral fl ange present on posterior margins of incisive 
foramina; mesopterygoid fossa U-shaped; palate keeled 
with well- developed and deep palatal grooves  . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Thrichomys apereoides

3′. Lateral fl ange on posterior margins of incisive foramina 
absent; mesopterygoid fossa V-shaped; palate almost 
fl at, with shallow palatal grooves . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . Thrichomys laurentius

Thrichomys apereoides (Lund, 1839)
Lagoa Santa Punaré

synonyms:
N[elomys]. antricola Lund, 1839a:227, 233; nomen nudum.
E[chimys]. apereoides Lund, 1839c [1841a:98]; type local-

ity “Rio das Velhas Floddal” (see Lund 1841a:133– 134), 
Lagoa Santa, Minas Gerais, Brazil.
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(1840a,1841b:241– 242, footnote) coined antricola as a re-
placement name of his earlier name apereoides, an allusion 
to this rodent’s habit of living in holes. He (1840a:plate 19; 
1841b:plate 22) illustrated the skull and mandibles of his 
Nelomys antricola, drawings that correspond to specimen 
L. 117 of the Zoologisk Museum, Copenhagen (UZM), 
and listed there as the “syntypus of Echimys apereoides 
Lund, also syntypus of Nelomys antricola Lund.” As this is 
apparently the only specimen of apereoides or antricola in 
the Lund collection at UZM ( http:// www .zmuc .dk /VerWeb 
/lund /lund _mammals .html), this specimen can be consid-
ered the holotype of both Echimys apereoides Lund and 
Nelomys antricola Lund.

In 1880, E.- L. Trouessart proposed the name Thricho-
mys as a substitute for Nelomys Lund, which was preoc-
cupied by Nelomys Jourdan. E.- L. Trouessart did not give 
priority to apereoides, the earliest name used by Lund 
(1839c), but instead listed Thrichomys antricola. Only in 
1904 did E.- L. Trouessart allocate apereoides to Tricomys 
[sic], when he again misspelled the generic name.

Thrichomys apereoides is known from Pleistocene de-
posits at Lagoa Santa (Paula Couto 1950).

The chromosomal complement from specimens from 
Lagoa Santa today is 2n = 28 and FN = 50 (Pessôa et al. 
2004). Bonvicino, Otazu, and D’Andrea (2002) described 
additional fundamental numbers of 50 and 52 from Jura-
mento, Minas Gerais, and Jaborandi, Bahia, respectively, 

strut separates masticatory foramen and foramen ovale 
accessorius. Bullae large but barely infl ated. Lateral tube 
of auditory meatus perpendicular to longitudinal axis of 
skull. Jugal moderately wide; jugal fossa very deep. Inferior 
jugal pro cess conspicuous, often pointed, and projecting at 
least to level of postorbital pro cess of zygoma. Postorbital 
pro cess of zygoma pointed and formed only by squamosal 
or by squamosal and jugal. Mandibular foramen midway 
between posterior limit of toothrow and tip of condylar 
pro cess. Angular pro cess of dentary extends as far as con-
dylar pro cess or exceeds its posterior limit; coronoid pro-
cess lower than condylar pro cess.

distribution:  Thrichomys apereoides is known 
from the type locality and a few other localities in Minas 
Gerais state, Brazil.

selected localit ies  (Map 530): BRAZIL: 
Minas Gerais, Fazenda Canoas, Juramento (Bonvicino, 
Otazu, and D’Andrea 2002), Lagoa Santa (type locality of 
E[chimys]. apereoides Lund).

subspecies :  Thrichomys apereoides is monotypic.
natural history:  Lund (1839c, 1841a) reported 

that T. apereoides often inhabited caves and could be found 
in human dwellings, stating that the species was an im-
portant agricultural pest. He also noted a large number 
of insect remains at the entrance of burrows and believed 
that arthropods  were important dietary items. The recent 
dietary study by L. G. Lessa and Costa (2009) confi rmed 
Lund’s observation of the importance of insectsin the diet, 
especially during the dry season when fruit availability is 
low. These authors further documented that seeds com-
prise the most frequent component of the diet, after ar-
thropods, with large seeds severely damaged after chewing 
while small seeds of pioneer plants retained a high capacity 
for germination after passage through the gut. Their data 
suggested that T. apereoides is an important potential 
disperser of small seed (<1 mm) plants. Arends and McNab 
(2001) provided physiological attributes for what they 
referred to as T. apereoides, but we cannot confi rm the 
taxon because these authors did not provide data on their 
voucher specimens.

remarks :  Thrichomys apereoides was one of several 
species of hystricognath rodents that P. W. Lund described 
during his work at Lagoa Santa, Minas Gerais, Brazil. He 
initially (Lund 1839c) described Echimys apereoides based 
on fossil and living material found in and near the caves 
at Lagoa Santa. Nevertheless, he did not specifi cally des-
ignate a holotype. Later, Lund (1840a, preprint of Lund 
1841b:243) divided Echimys into four different genera 
based on the occlusal structure of their cheek teeth. Within 
one of these, Nelomys Jourdan, Lund placed N. sulcidens 
(now Carterodon sulcidens) and N. antricola, both larger 
species with short ears and densely haired tails. Lund 

Map 530    Selected localities for Thrichomys apereoides ( ), Thrichomys iner-
mis (■), and Thrichomys pachyurus (●). Contour line = 2,000 m.
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present on fl oor of infraorbital foramen. Mesopterygoid 
fossa V-shaped and extends anteriorly the middle of M3s 
in adults. Hamular pro cesses of pterygoid almost always 
rectangular at tip. Bullae small to medium; lateral tube 
of auditory meatus directed perpendicular to long axis of 
skull. Jugal thinner than in other species, but jugal fossa 
remains very deep. Postorbital pro cess of zygoma pointed 
and often formed mainly by squamosal in adults. Thin strut 
separates masticatory foramen, and foramen ovale acces-
sorius separated. Mandibular foramen with middle posi-
tion between posterior limit of toothrow and tip of condylar 
pro cess. Angular pro cess of dentary slender and extends 
to posterior limit of coronoid pro cess; coronoid pro cess of 
dentary spiny and lower than condylar pro cess.

distribution:  Thrichomys inermis is known from 
the type locality and few other localities in the central re-
gion of Bahia state north to central Tocantins state in cen-
tral Brazil.

selected localit ies  (Map 530): BRAZIL: Bahia, 
Barreiras (L. C. Duarte et al. 2000), Chapada Diamantina 
(L. G. Pereira and Geise 2007), Jacobina (type locality of 
Echimys inermis Pictet), Lençóis ( J. A. Oliveira and Pessôa 
2005), Mucujê (Leal- Mesquita et al. 1993), Santo Inácio 
(Leal- Mesquita et al. 1993), Sento Sé (Bonvicino, Otazu, 
and D’Andrea 2002), Vacaria (Leal- Mesquita et al. 1993); 
Tocantins, Jalapão (A. H. Carvalho and Fagundes 2005), 
Rio Sono (A. H. Carvalho et al. 2008).

subspecies :  Thrichomys inermis is monotypic.
natural history:  The Caatinga, the semiarid 

biome where both T. inermis and T. laurentius occur, is 
characterized by an unpredictable rainfall regime (Streilein 
1982a). Compared to areas where species of echimyid ro-
dents occur, the Caatinga also rec ords the highest insolation, 
lowest degree of cloudiness, highest mean temperature, and 
lowest relative humidity (Nimer 1979). Some physiologi-
cal and behavioral characteristics of species of Thrichomys 
may have evolved as a response to this extreme environ-
ment (Streilein 1982a, 1982b, 1982c; Roberts et al. 1988; 
Meyerson- McCormick et al. 1990; Mendes et al. 2004). 
Individuals frequent granite or sandstone formations, lo-
cally called lajeiros or lajedos, which provide crevices for 
temporary refuges and secure shelter (Streilein 1982d). The 
nests constructed of cotton, straw, or dry leaves are built 
in rocky crevices or in hollow trees (Moojen 1943a). For 
a small mammal that lives in this extreme biome, the heat- 
retaining and insulating properties of rock help in thermo-
regulation, providing a cool refuge during warm hours and 
a warm home during the cold night (Nutt 2007).

In common with Lund’s (1839c, 1841a) observations 
on T. apereoides, we captured individuals of T. inermis in-
side the entrance of the Lapa de Brejões, a large cave in the 
northern Chapada Diamantina, Bahia. Moojen (1943a) 

referring both to T. apereoides. Herein, we associate speci-
mens with the 2n = 28, FN = 50, karyotype with Lund’s T. 
apereoides, because this karyotype is present in individu-
als from the type locality. It is unclear at present whether 
the 2n = 28, FN = 52, karyotype belongs to the same species 
or might represent one that is separate and as yet unde-
scribed. Laboratory crosses imply reproductive isolation 
of topotypical T. apereoides from both T. laurentius and 
T. pachyurus due to postzygotic barriers (Borodin et al. 
2006).

Thrichomys inermis (Pictet, 1843)
Jacobina Punaré, Rabudo

synonyms:
Echimys inermis Pictet, 1843a:207; type locality “la Jaco-

bine (dans les montagnes de las Almas, province de Ba-
hia,” Jacobina, Bahia, Brazil.

[Thrichomys] inermis: E.- L. Trouessart, 1880b:179; fi rst use 
of current name combination.

[Thricomys] inermis: E.- L. Trouessart, 1897:607; name com-
bination.

[Tricomys] inermis: E.- L. Trouessart, 1904:504; name com-
bination.

Echimys inermis: Miranda- Ribeiro, 1914:48; name com-
bination.

[Cercomys] inermis: Tate, 1935:409; name combination.
Cercomys cunicularius inermis: Moojen, 1952b:173; name 

combination.
T[hrichomys]. apereoides inermis: Braggio and Bonvicino, 

2004:316; name combination.
description:  Smallest species of punaré. Dorsal 

color ash gray, but slightly more yellow than that of T. 
pachyurus and less yellowish than other two species. Ven-
tral hairs usually completely white, rarely with light- gray 
base; dorsal tail hairs darker, blackish brown, contrasting 
sharply with mid- dorsal body color. Ventral tail hairs whit-
ish gray. Skull small and less robust, with greatest length 
in nonsenile adults averaging 50.58 ± 2.3 mm (N = 16). Su-
praorbital ridges extend only to contact between frontal 
and squamosal bones. Inferior zygomatic root short and, in 
lateral view, displaced slightly below level of rostrum and 
palate. Interpremaxillary foramen broad and elongated. 
Incisive foramina broad, ovate, and sometimes slightly 
elongated, constricted in region of premaxillomaxillary su-
ture, but not to degree as found in T. pachyurus. Septum 
of incisive foramina discontinuous; its premaxillary por-
tion robust, extending posterior to premaxillomaxillary 
suture. Vomerine sheath visible in ventral view, at level of 
premaxillary portion of septum. Maxillary part reduced to 
small pro cess continuous with well- developed palatal crest, 
more prominent than in T. laurentius. Groove with well- 
developed lateral fl ange for passage of infraorbital nerve 
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T[hrichomys]. apereoideslaurentius: Braggio and Bonvicino, 
2004:316; name combination.

[Thrichomys apereoides] laurenteus Woods and Kilpatrick, 
2005:1589; incorrect subsequent spelling of laurentius 
Thomas.
description:  Medium- sized punaré when com-

pared with other species. Dorsum generally yellowish gray 
and ventral hairs completely white or with gray base, con-
trasting with dorsal coloration. Dorsal tail hairs yellowish 
gray and markedly longer on dorsal surface; ventral tail 
hairs whitish. Cranium of T. laurentius small, but larger 
than that of T. inermis. Average length of adult skulls 53.75 
± 3.28 mm (N = 15). Supraorbital ridges extend posteri-
orly to squamosoparietal suture. Rostrum short and wide; 
nasal bones do not reach posterior limit of premaxillary 
bones. Anterior projection of premaxilla well developed. 
Inferior zygomatic root short and, in lateral view, placed 
slightly below level of rostrum and palate. Interpremaxil-
lary foramen narrow with constrictions on both ends. In-
cisive foramina wide and oval shaped; septum of incisive 
foramina occupies more than half foraminal opening. Pala-
tal grooves little developed and contain single pair of fo-
ramina placed near front of PM4. Palate almost fl at. Floor 
of infraorbital foramen with groove for passage of infraor-
bital nerve, with well- developed lateral fl ange. Mesoptery-
goid fossa V-shaped, extending in adults to middle of M3s. 
Hamular pro cesses of pterygoid bones pointed at tip. Sphe-
nopalatine foramen and vacuities well developed. Narrow 
strut separates masticatory foramen and foramen ovale ac-
cessorius. Bullae medium in size and only slightly infl ated; 
lateral tube of auditory meatus short. Jugal narrow but 
contains very deep fossa. Inferior jugal pro cess pointed, 
projecting to level of postorbital pro cess of zygoma, which 
is pointed and formed mainly by squamosal. Mandibular 
foramen located closer to tip of condylar pro cess when 
compared with other species. Angular pro cess of dentary 
exceeds posterior edge of condylar pro cess; coronoid pro-
cess of dentary is lower than condylar pro cess.

distribution:  Thrichomys laurentius occurs in 
northeastern Brazil.

selected localit ies  (Map 531): BRAZIL: Ala-
goas, Delmiro Gouveia (Braggio and Bonvicino 2004), Pal-
meira dos Índios (L. C. Duarte et al. 2000); Bahia, Caetité 
(Bonvicino, Otazu, and D’Andrea 2002), Queimada (Leal- 
Mesquita et al. 1993); Ceará, Chapada Ibiapaba (Bonvi-
cino, Otazu, and D’Andrea 2002), Itapagé (Bandouk and 
Reis 1995), Jaguaruana (Bonvicino, Otazu, and D’Andrea 
2002); Pernambuco, São Lourenço da Mata (type locality 
of Thrichomys laurentius Thomas); Piauí, Fazenda Felici-
dade (Bonvicino, Otazu, and D’Andrea 2002), João Costa 
(Braggio and Bonvicino 2004).

subspecies :  Thrichomys laurentius is monotypic.

also reported that northeastern rabudos might live in tree 
cavities or more rarely among stems of the spiny macam-
bira bromeliad (Bromelia lacinosa), likely a characteristic 
of both T. inermis and T. laurentius. Although T. inermis 
appears primarily terrestrial, we captured it at a height of 
2 m on a tree branch at Morro do Chapéu, thus indicating 
at least a limited climbing ability.

Few data are available on reproductive biology of T. 
inermis. Moojen (1952b) recorded females with two, three, 
or four embryos or young at two localities in February and 
March in Bahia state.

Mendes et al. (2004) reported on physiological re-
sponses to stressful environmental conditions in a com-
parative study on populations from Curaçá and Ibiraba, 
Bahia state. Although these authors treated both popula-
tions they studies as T. apereoides, we believe the sample 
from Curaçá is more appropriately referred to T. inermis 
and the population from Ibiraba to T. laurentius based on 
karyological data of individuals from Ibiraba (Leal- Mesquita 
et al. 1993) and on the small mass of the specimens form 
Curaçá (Mendes et al. 2004). These authors argued that 
some feeding pa ram e ters  were partially driven by precipi-
tation conditions. Individuals from Ibiraba, where mean 
annual precipitation is 700 mm, decrease their relative food 
intake and relative urine volume while increasing the urine 
osmolality when exposed to water scarcity. On the other 
hand, individuals from Curaçá, where annual precipitation 
is 50% less, maintained stability in these pa ram e ters under 
the same stimulus.

Although T. laurentius has been given as the type host 
of the lice Gyropus cercomydis and G. scalaris, the type lo-
cality of these two parasites is Xique- Xique, Rio São Fran-
cisco, Bahia, Brazil. Only T. inermis, not T. laurentius, is 
present at this locality (Valim and Linardi, 2008).

remarks :  Woods and Kilpatrick (2005:1589) erred in 
giving the publication date for Pictet’s Echimys inermis as 
1841 rather than 1843. The chromosomal complement is 
2n = 26, FN = 48 (Pessôa et al. 2004). The species status of 
T. inermis is supported by both chromosomal data (Bonvi-
cino, Otazu, and D’Andrea 2002) and molecular phyloge-
ne tics (Braggio and Bonvicino 2004).

Thrichomys laurentius Thomas, 1904
São Lourenço Punaré

synonyms:
Thrichomys laurentius Thomas, 1904c:254; type locality 

“São Lourenço [=São Lourenço da Mata], near Pernam-
buco, Alt. 50 m,” Pernambuco, Brazil.

C[ercomys]. laurentius: Thomas, 1912e:116; name combi-
nation.

Cercomys cunicularius laurentius: Ellerman, 1940:124; name 
combination.
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and Teresina de Goiás, Goiás state) have the same diploid 
number but a different fundamental number (FN = 56; 
Svartman 1988; J. F. S. Lima 2000; Bonvicino, Otazu, and 
D’Andrea 2002). These specimens cannot currently be as-
signed to any described taxon, but Bonvicino, Otazu, and 
D’Andrea (2002), Braggio and Bonvicino (2004), and Bon-
vicino, Oliveira, and D’Andrea (2008) argued they rep-
resented an undescribed species. We map these localities 
separately from the range of T. laurentius in Map 531.

Specimens collected at Jaíba, in the northern part of 
Minas Gerais,  were also 2n = 30, but their fundamental 
number was undetermined (Pessôa et al. 2004), and thus 
their allocation to karyomorph, and perhaps to species, 
cannot be determined as yet. It is of note that Moojen 
(1952b), based on morphological data, recognized two 
taxa from Minas Gerais state, one from Lagoa Santa and 
another from further to the north.

Thrichomys pachyurus Wagner, 1845
Paraguayan Punaré; Rato- boiadeiro

synonyms:
Isothrix pachyura Wagner, 1845a:146; type locality “Cuy-

aba [= Cuiabá],” Mato Grosso, Brazil, by subsequent 
designation (Pelzeln 1883:61).

Isothrix pachyurus: Wagner, 1848:291; name combination, 
but incorrect gender concordance.

natural history:  Moojen (1952b) reported that 
in dry season T. laurentius ate emacambira buds (Brome-
lia lacinosa), leaves of the cactus locally named mandacaru 
(Cereus jamacaru), and the catolé coconut (Attalea sp.). In 
Caatinga habitat, T. laurentius also forages on the pads of 
the cactus Opuntia palmadora, using them as a source of 
water (Streilein 1982a). At Exu in Pernambuco state, this 
species has an activity peak at dusk but may also be ac-
tive during short periods of both day and night (Streilein 
1982a). In the same population, female home ranges rarely 
overlapped, but those of males overlapped with multiple fe-
males but  were relatively exclusive to other males. Streilein 
(1982e) showed that reproductive activity occurred in 
every month of the year, with a peak from September to 
December. Adult females produced two or three litters per 
year, with an interbirth interval of four to six months. 
Litter size averaged 3.1 but varied from one to six (Streilein 
1982c). Pregnant females in Ceará state  were captured in 
July with one to four embryos, with two most common 
(Moojen 1952b). Roberts et al. (1988) found litter size in 
captive individuals to vary from one to seven, with an av-
erage of 3.2 (1.42 s.d.), a positive correlation between the 
mother’s age and litter size, and a gestation period of 95 to 
98 days. The milk of captive females has high fat content, 
a possible adaptation to minimize water loss in an arid en-
vironment (Meyerson- McCormick et al. 1990). Neonates 
are precocial, born at an average weight of 2.1 g, with suf-
fi cient motor coordination to eat solid food a few hours 
after birth, with eyes and ears open, a fully furred body, 
and upper and lower incisors erupted (Roberts et al. 1988).

Rec ords of predators of T. laurentius are rare, but include 
the Barn Owl (Tyto alba; Roda 2006), and the Maned wolf 
(Chrysocyon brachyurus; F. H. G. Rodrigues et al. 2007). 
In northeastern Brazil, punaré may be included in diet of 
local human populations (C. T. Carvalho 1979).

Thrichomys laurentius is the type host of the louse Gy-
ropus lenti lenti, whose type locality is Ceará, Brazil. The 
same louse also parasitizes T. apereoides and T. inermis 
from localities in the states of Bahia, Ceará, Goiás, Minas 
Gerais, and Pernambuco (Valim and Linardi 2008). While 
T. inermis is given as the type host of another louse, 
G. freitasi, with type locality Serra do Pacoti, Ceará, only 
T. laurentius occupies this area (Valim and Linardi 2008).

remarks :  M. J.  Souza and Yonenaga- Yassuda 
(1982) recorded a karyotype of 2n = 30 and FN = 54 from 
several localities in Pernambuco state. Later, Bonvicino, 
Otazu, and D’Andrea (2002) found this karyotype in other 
localities from northeastern Brazil, which they allocated 
to T. laurentius, although the karyotype of specimens 
from the type locality is unknown. Other specimens col-
lected in central Brazil (Brasília, Distrito Federal; Fazenda 
Osara, Tocantins state; and Cavalcante, Mimoso de Goiás, 

Map 531    Selected localities for Thrichomys laurentius (●) and Thrichomys sp. 
[2n = 30, FN = 56 karyomorph] ( ).
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by incisive foramina. Groove for passage of infraorbital 
nerve present on fl oor of infraorbital foramen; it pos-
sesses well- developed lateral fl ange. Mesopterygoid fossa 
U-shaped, its extension varying ontoge ne tically but among 
adults often reaching to middle of M3s. Hamular pro cess 
of pterygoid rectangular in shape and broad at tip. Spheno-
palatine foramen and vacuities well developed. Wide and 
complex plate separates masticatory foramen and foramen 
ovale accessorius. Bullae largest and most infl ated among 
all species, and lateral tube of auditory meatus not directed 
outward as in other species but curves up in both juve-
niles and adults. Jugal robust and the major contributor 
to zygomatic arch, which possesses very deep fossa. Infe-
rior jugal pro cess often pointed, projecting as far as level 
of postorbital pro cess of zygoma. Postorbital pro cess of zy-
goma pointed and formed mainly by squamosal. Mandibu-
lar foramen positioned half way between posterior limit of 
toothrow and tip of condylar pro cess. Angular pro cess of 
dentary slender and extends to posterior limit of coronoid 
pro cess, which is spiny and lower than condylar pro cess.

distribution:  Thrichomys pachyurus has the west-
ernmost range of the genus, occurring from western Brazil, 
in states of Mato Grosso and Mato Grosso do Sul, through 
Paraguay and Bolivia.

selected localit ies  (Map 530): BOLIVIA: 
Santa Cruz, Roboré (S. Anderson 1997). BRAZIL: Mato 
Grosso, Cuiabá (type locality of Isothrix pachyura Wag-
ner), Reserva Par tic u lar do Patrimônio Natural do Serviço 
Social do Comércio (Pessôa et al. 2004), Tucum (MNRJ 
1947), Usina Hidroelétrica Manso (Lacher and Alho 2001); 
Mato Grosso do Sul, Corumbá, Fazenda Alegria, Corumbá 
(Bonvicino, Otazu, and D’Andrea 2002); Fazenda Princ-
esinha (Cáceres et al. 2007). PARAGUAY: Alto Paraguay, 
Fortín Madrejón (UMMZ 125552); Amambay, Pedro Juan 
Caballero (UMMZ 125301); Concepción, 8 km E of Con-
cepción (MVZ 145320); Paraguarí, Sapucay (type locality 
of Thrichomys fosteri Thomas).

subspecies :  Thrichomys pachyurus is monotypic.
natural history:  Pelzeln (1883) reported that in-

dividuals from Cuiabá  were collected inside human dwell-
ings. Moojen (1952b) reported a lactating female in July 
taken near Cuiabá. During our own fi eldwork at Barão de 
Melgaço (from 1999– 2004) in the northern Pantanal re-
gion, this species was collected in traps set in trees about 
1.5 m above the ground during the rainy season in Febru-
ary. We also observed a female with two young in a nest 
constructed inside an abandoned  house.

In contrast to the Caatinga, the Pantanal is a very hu-
mid area with predictable rainfall characterized by distinct 
dry and rainy seasons. In this area, rocky outcrops do not 
occur, and T. pachyurus are commonly found among ag-
gregations of the acuri palm, Attalea phalerata (Z. Cam-

Isothrix crassicaudus Wagner, 1848:291; replacement name 
for Isothrix pachyurus Wagner; incorrect gender con-
cordance.

Loncheres (Isothrix) pachyura: Pelzeln, 1883:61; name 
combination.

Thrichomys pachyurus: E.- L. Trouessart, 1880b:179; fi rst 
use of current name combination.

[Thricomys] pachyurus: E.- L. Trouessart, 1897:607; name 
combination.

Thrichomys Fosteri Thomas, 1903a:227; type locality “Sa-
pucay,” Paraguarí, Paraguay.

[Tricomys] fosteri: E.- L. Trouessart, 1904:504; name com-
bination.

[Tricomys] pachyurus: E.- L. Trouessart, 1904:504; name 
combination.

C[ercomys]. fosteri: Thomas, 1912e:116; name combina-
tion.

Cercomys cunicularius fosteri: Ellerman, 1940: 124; name 
combination.

Cercomys cunicularius pachyurus: Moojen, 1952b:172; 
name combination.

Isothrix bistriata pachyura: Cabrera, 1961:537; name com-
bination.

Thrichomys apereoides fosteri: S. Anderson, 1997:512; name 
combination.

T[hrichomys]. apereoides pachyurus: Braggio and Bonvicino, 
2004:316; name combination.
description:  Largest species in genus. Dorsum gen-

erally ash gray, and ventral hairs either completely white or 
a light gray base, thus contrasting with dorsal coloration. 
Dorsal tail hairs blackish brown and contrast strongly with 
color of mid- dorsum; underside of tail whitish gray. Skull 
broadest and most robust of any species in genus; great-
est skull length averages 55.43 ± 2.06 mm (N = 10). Supra-
orbital ridges extend at least to frontosquamosal suture. 
Rostrum short and wide, and nasal bones do not extend 
posterior to premaxillae. Anterior projection of premaxilla 
well developed. Inferior zygomatic root short and, at lat-
eral view, placed at slightly lower level then rostrum and 
palate. Interpremaxillary foramen rounded and intermedi-
ate in size when compared with other species. Incisive fo-
ramina oval, and widest of all congeners, with indentation 
caused by ossifi cation of premaxillomaxillary suture; sep-
tum of incisive foramina incomplete, its premaxillary por-
tion elongated in younger individuals but shorter in adults; 
its posterior margin does not extend to premaxillomaxil-
lary suture; maxillary part of septum reduced to small pro-
cess, and signifi cant portion of vomer visible ventrally. Pal-
atal grooves and median ridges more strongly developed 
than in other species; palatal foramina of varying number 
and size found within these grooves, although fi rst is al-
ways placed at front of palate, often inside groove formed 
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in the original description of fosteri  were applied in com-
parisons to the type specimen of pachyurus Wagner, and no 
differences  were found. Thus, we regard fosteri as a ju nior 
synonym of pachyurus. Future analyses of geographic vari-
ation in morphology, karyotype, and molecular sequences 
that include samples from Paraguay and the Pantanal from 
Mato Grosso are needed to confi rm this hypothesis.

Salles et al. (2005) recovered subfossil remains of 
Thrichomys from cave deposits in the Serra da Bodoquena, 
Mato Grosso do Sul. These presumably represent T. pachy-
urus because this species in present in the area today (Cá-
ceres et al. 2007).

The chromosomal complement in T. pachyurus is 
2n = 34, FN = 54 (Pessôa et al. 2004).

Genus Trinomys Thomas, 1921
Leila M. Pessôa, William C. Tavares, João A. de Oliveira, 
and James L. Patton.

Species within Trinomys are terrestrial, cursorial rats that 
share a similar gross craniodental and body morphology to 
those of Proechimys. Primarily as a result of these shared 
similarities, species of both taxa, popularly called spiny rats, 
 were united within a single genus (Proechimys) for most of 
the past century, divisible only at the subgeneric level. How-
ever, the combination of biogeographic data, details of den-
tal morphology, and molecular phyloge ne tic analyses have 
progressively characterized Trinomys as a singular entity 
in the echimyid radiation, one that does not share a sister 
relationship with Proechimys. Today, Trinomys is treated 
as a genus that comprises one of the most diversifi ed and 
complex hystricognathous groups in eastern Brazil, with 10 
described species currently recognized. Species in the genus 
are distributed over a wide area in the Atlantic Forest and 
Caatinga of eastern and southern Brazil, within a myriad 
of local environments ranging from very humid pluvial for-
ests to semiarid sand dunes (Moojen 1948; Pessôa and Reis 
1992a; P. L. B. Rocha 1996; Lara and Patton 2000; Attias 
et al. 2009; Tavares and Pessôa 2010).

The oldest fossil unambiguously assignable to Trinomys 
dates from the Pleistocene deposits at Lagoa Santa, Minas 
Gerais (Lund 1839c, 1841a; Paula Couto 1950; McKenna 
and Bell 1997). However, molecular clock studies suggest 
that genus began diversifi cation by the Late Miocene 
(Y. L. R. Leite and Patton 2002; Galewski et al. 2005; Up-
ham and Patterson 2012).

These are moderately large rats with the head and 
body length of adults varying from 152 mm in T. albispi-
nus to 246 mm in T. paratus (with respective tail length 
148– 246 mm), and mass from 120– 350 g (Pessôa and Reis 
2002). As in other cursorial echimyids, the tail is moderate 

pos and Mourão 1988; Camilo- Alves and Mourão 2010). 
These authors also reported that animals took palm fruits 
to their borrows or nearby, where they ate both mesocarp 
fl esh and seed. Thrichomys pachyurus is primarily terres-
trial but may climb trees. Püttker et al. (2012; see also Püt-
tker, Prado et al. 2013) and Oliveira- Santos et al. (2013) 
estimated home range by telemetry and distances between 
successive captures.

Thrichomys pachyurus and T. laurentius are natural 
hosts of Trypanosoma cruzi, the vector agent of Chagas 
disease (Rodrigues Roque et al. 2005; Xavier et al. 2007). 
As a consequence, breeding colonies of both species have 
been established to serve as experimental models in vari-
ous parasitological studies. Both taxa exhibit attributes 
that make them excellent laboratory models: they can be 
easily maintained in standard laboratory conditions, breed 
throughout the year, do not have any special dietary de-
mands, and can be sustained on food pellets designed for 
laboratory mice. In captivity, T. pachyurus produces pre-
cocial offspring that have both eyes and ears open, teeth 
erupted, fur well developed, and that are capable of eating 
solid food in the fi rst week of life. Thrichomys pachyurus 
has smaller litter sizes with larger masses at birth in com-
parison to T. laurentius. Teixeira et al. (2005) compared 
reproductive traits of T. pachyurus and T. laurentius, not-
ing that females of the former became reproductively ac-
tive later and at a larger mass than those of the latter.

Thrichomys pachyurus is the type host of the louse 
Gyropus lenti distinctus, with type locality of Salobra, 
Mato Grosso do Sul, Brazil (Valim and Linardi 2008). Gen-
tili et al. (2012) recorded 12 species of helminths in speci-
mens from two localities in the Pantanal of Brazil. Species 
richness of worms was higher during the wet season, with 
only a few very common species present in the dry season. 
These authors related this seasonal pattern with increased 
habitat availability and host population increases during 
the dry season.

remarks :  Cabrera (1961) followed Wagner (1845a) 
and allocated pachyura (including crassicaudus Wagner) 
to the genus Isothrix as a valid subspecies of I. bistriata. 
Patton and Emmons (1985) maintained this error in their 
review of the species of Isothrix. Our comparisons of the 
type specimens of pachyura Wagner and bistriata Wag-
ner in the Natural History Museum in Vienna, Austria, 
confi rmed the hypothesis posed by Pessôa et al. (2004) 
that Wagner’s pachyura is indeed a Thrichomys and not 
an Isothrix, as E.- L. Trouessart established in 1880. Tate 
(1935:414) incorrectly dated crassicaudus Wagner to 1850 
instead of 1848 (see Sherborn 1925b).

S. F. Reis and Pessôa (2004) followed S. Anderson (1997) 
and regarded fosteri Thomas as a subspecies of T. apere-
oides (sensu lato). Qualitative characters used by Thomas 
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in the upper toothrow. The molar series are parallel or 
converge slightly anteriorly. Homology of dental structures 
among living and fossil echimyid genera remains debatable 
(G. A. S. Carvalho and Salles 2004; Candela and Rasia 
2012). Occlusal surfaces of unworn upper teeth have three 
to fi ve major lophs, including an anteroloph, protoloph, 
metaloph, and posteroloph. Herein, we follow Moojen’s 
(1948) nomenclature of mainfolds and counterfolds in the 
diagnosis of species.

The baculum of adult males in Trinomys species is 
elongate and narrow, with a shaft that is straight or with 
a slight dorsoventral curvature and a broadened proximal 
end. Both the proximal and distal ends vary in shape. The 
proximal end is typically paddle shaped, but the distal end 
can be straight or possess a median depression with slightly 
or developed distal wings (Pessôa and Reis 1992a; P. L. B. 
Rocha 1996; Pessôa et al.1996; Lara et al. 2002; Tavares 
and Pessôa 2010).

Moojen subsumed 14 nominal taxa then known into 
fi ve species, three polytypic and one included in Trinomys 
only as incertae sedis. Subsequent researchers have in-
vested considerable effort to understand the variation of 
taxa allocated to the genus Trinomys. These have resulted 
in the reordering of existing taxa as well as the descrip-
tion of new ones, at both the species (Pessôa et al. 1992; 
P. L. B. Rocha 1996; Lara et al. 2002) and subspecies levels 
(Pessôa and Reis 1993a; S. F. Reis and Pessôa 1995). Each 
of these studies used morphological markers (as, for exam-
ple, unique qualitative aspects of the bacular morphology) 
to defi ne limits of variation at the species level (Pessôa and 
Reis 1992a, 1994; P. L. B. Rocha 1996; Pessôa et al. 1996; 
Lara et al. 2002; Iack- Ximenes 2005). Lara and Patton 
(2000) also developed the initial hypothesis of specifi c and 
infraspecifi c structure within the genus based on mtDNA 
cytochrome-b sequences. Their analyses recovered three 
clades, each of which had some morphological cohesion 
(Lara and Patton 2000), including general concordance be-
tween the ordination of taxa based on cranial shape, using 
geometric morphometrics, and the molecular phylogeny 
(Nicola et al. 2003). Two nominal taxa (panema Moojen, 
1948 and moojeni Pessôa, Oliveira, and Reis, 1992) have 
yet to be included in any molecular phyloge ne tic analysis. 
Karyotypic data are now available for nine of the nomi-
nal taxa in the genus (Yonenaga- Yassuda et al. 1985; Leal- 
Mesquita et al. 1992; Corrêa et al. 2005; Pessôa et al. 
2005; A. L. G. Souza et al. 2006), with A. L. G. Souza 
et al. (2006) documenting congruence between cytoge ne-
tic and molecular data. Thus, despite the complexity in es-
tablishing morphological boundaries that map to species 
units within the genus, further integration of diverse data 
sets offers the hope that more clearly defi ned limits will be 
forthcoming in the near future.

in length (ranging from 80– 120% of head and body length) 
and the hindfeet are elongated and narrow (ranging from 
39 mm in T. albispinus to 55 mm in T. eliasi; Pessôa and 
Reis 2002; Tavares and Pessôa 2010). The tail is markedly 
bicolored in all species, although there are rare localized 
exceptions. Hairs along tail are sparse and very short, but 
the distal tip of the tail may or may not present a hairy 
bush, which is variable in color and size. General dorsal 
coloration ranges from light cinnamon to dark brownish, 
gradually becoming lighter on sides. The venter is always 
uniformly white, contrasting sharply with the darker dor-
solateral coloration. Dorsal aristiforms extend from head to 
the base of tail. There is a broad range of variation in the gen-
eral appearance of aristiform spines, with their mean width 
varying greatly among species. The vibrissae are elongated 
and extend posteriorly as far as the shoulder. Females have 
two abdominal mammae.

The adult skull is slender with a moderately long ros-
trum and supraorbital ridges that diverge posteriorly along 
the frontals toward the frontoparietal suture. The nasal 
bones extend forward of the posterior limit of the premax-
illae. An anterior projection of the premaxilla is well devel-
oped. The inferior zygomatic root is short and, in lateral 
view, located almost at the same level of the ventral surface 
of the rostrum and the palate. The interpremaxillary fora-
men is absent or dot- like. Incisive foramina are moderately 
wide and oval or lyre shaped; the septum may be either 
continuous or discontinuous; and the vomer is either vis-
ible or not in ventral view. Palatal grooves are not well 
developed and  house a variable number of palatine pits. 
The fl oor of the infraorbital foramen lacks a groove for 
the passage of the infraorbital nerve. The mesopterygoid 
fossa is V- or U-shaped, and its extension into the posterior 
palate varies with age. The sphenopalatine foramina and 
vacuities are moderately developed. The bullae vary in size 
from large to small, ranging from well to slightly infl ated. 
The contact between the ectotympanic and squamosal is 
often restricted to the central portion of the dorsal margin 
of the ectotympanic; this condition is associated with the 
formation of anterior and posterior clefts between these 
bones. The jugal may be broad or narrow and may pres-
ent a moderately deep fossa. The inferior jugal pro cess is 
moderately developed, often pointed. The postorbital pro-
cess of the zygoma is pointed or rounded and formed by 
squamosal or by the jugal alone, or by both elements. The 
mandibular foramen is positioned between the posterior 
limit of the toothrow and the tip of condylar pro cess. The 
angular pro cess of the dentary extends to or beyond the 
posterior edge of the condylar pro cess. The coronoid pro-
cess of the dentary is lower than condylar pro cess.

The fi rst and second molars are larger than the premo-
lar and third molar, with the difference more pronounced 
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which he documented as highly variable at the subspecifi c 
level. The subgeneric division between Trinomys and Pro-
echimys espoused by both Thomas and Moojen assumed 
a close, sister relationship between the two taxon groups, 
a hypothesis supported by cladistic analysis of cranioden-
tal traits (G. A. S. Carvalho and Salles 2004) and dental 
characters alone (Candela and Rasia 2012) but refuted by 
all molecular phyloge ne tic studies using either, or both, mi-
tochondrial and nuclear gene sequences (Lara et al. 1996; 
Y. L. R. Leite and Patton 2002; Galewski et al. 2005; Up-
ham and Patterson 2012). All molecular studies document 
a strongly supported relationship between Trinomys spe-
cies and Clyomys + Euryzygomatomys to the exclusion of 
Proechimys species, which in turn are sisters successively to 
Hoplomys and then Thrichomys within the Eumysopinae.

Voss and Abramson (1999) pointed out that Mus leu-
cogaster Brandt, then regarded as the type species of the 
sigmodontine rodent Holochilus, was in fact based on a 
specimen of Trinomys. If allowed to stand, Holochilus 
Brandt would become the se nior synonym for the spiny rats 
grouped by Thomas into Trinomys 90 years ago, an action 
that would contravene name associations that have stood 
in the literature for more than a century. Hence, Voss and 
Abramson (1999) petitioned the International Commis-
sion on Zoological Nomenclature to conserve Holochilus 
Brandt for the myomorphous marsh rats and both Proechi-
mys and Trinomys for the hyscricomorphous spiny rats, to 
which the International Commission (ICZN 2001:Opinion 
1984) agreed, using its plenary power to designate Holo-
chilus sciureus Wagner as the type species of Holochilus and 
preserve Trinomys Thomas for the southern Brazilian spiny 
rats. Because the holotype of Brandt’s leucogaster is a speci-
men of Trinomys, this name is appropriately connected to 
the genus. Comaprisons of the holotype (a skin with skull 
and mandibles, cata loged as ZINRAS 219; see Voss and 
Abramson 1999:257) are needed to link Brandt’s name to 
one of the species we recognize herein, and once done, leu-
cogaster may well become a se nior synonym of one of them.

KEY TO THE SPECIES OF TRINOMYS:
1. Tail shorter than head and body length (about 87– 96%), 

without a conspicuous brush of elongated hairs in the 
tip. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1′. Tail length similar or longer than head and body length 
(from 100– 130%), with conspicuous brush of elon-
gated hairs in the tip . . . . . . . . . . . . . . . . . . . . . . . . . . 7

2. White aristiforms on back sides, rump and at base of 
tail; septum of incisive foramen often incomplete, with 
premaxillary portion at a level lower than maxillary 
portion; molars with only one counterfold; baculum 
longer than 11 mm in adult specimens, with large distal 
wings  . . . . . . . . . . . . . . . . . . . . . . Trinomys albispinus

Of the 19 nominal taxa now allocated to the genus (e.g., 
Woods and Kilpatrick 2005), we limit our accounts to 
10 species for which available names can be applied with 
some security. As noted above, further studies that com-
bine data sets and more expansive geographic sampling 
are required to delineate fully species boundaries and their 
geographic ranges. The species we regard as unequivo-
cally valid include: Trinomys albispinus (I. Geoffroy St.- 
Hilaire), Trinomys dimidiatus (Günther), Trinomys eliasi 
(Pessôa and Reis), Trinomys gratiosus (Moojen), Trinomys 
iheringi (Thomas), Trinomys mirapitanga Lara, Patton, 
and Hingst- Zaher, Trinomys moojeni (Pessôa, Oliveira, 
and Reis), Trinomys paratus (Moojen), Trinomys setosus 
(Desmarest), and Trinomys yonenagae (Rocha). We com-
ment on hypothesized relationships, based on molecular or 
other character traits, in the accounts that follow.

synonyms:
Echimys: Desmarest, 1817b:59; part (description of seto-

sus); not Echimys F. Cuvier.
Loncheres: Lichtenstein, 1820:192; part (description of 

myosurus); not Loncheres Illiger.
Mus.: Brants, 1827:150; part (description of leptosoma); 

not Mus Linnaeus.
Echinomys: Wagner, 1843a:339; part (listing of albispi-

nus); unjustifi ed emendation of Echimys F. Cuvier.
Proechimys: J. A. Allen, 1899c:264; part (listing of albispi-

nus, dimidiatus, and setosus); not Proechimys J. A. Allen.
Trinomys Thomas, 1921h:140; part; proposed as a subge-

nus of Proechimys J. A. Allen, 1899; type species Pro-
echimys albispinus I. Geoffroy St.- Hilaire, by original 
designation.

Prochimys: Cerqueira, Gentile, Fernandez, and D’Andrea, 
1994:512, Fig. 2; listing of iheringi; lapsus calami.

Trinomys: Lara and Patton, 2000:661; fi rst regarded as full 
genus.
remarks :  Historically, the generic name Trinomys 

was etymologically based on of the number of counter-
folds in the molariform teeth. Thomas (1921h) recognized 
two subgenera in the genus Proechimys (Proechimys and 
Trinomys), defi ning Proechimys as those terrestrial spiny 
rats with four counterfolds and Trinomys as those with 
three. According to this defi nition, the subgenus Proechi-
mys encompassed all species occurring in Central America, 
the Amazon Basin, and central Brazil plus one species, P. 
iheringi, from the Atlantic Forest in southeastern Brazil. 
Moojen (1948:312) observed, however, that the main fold 
in molariform teeth was short in all forms allocated by 
Thomas to the subgenus Proechimys, except P. iheringi, 
while in all Atlantic Forest taxa, including P. iheringi, this 
fold extended entirely across the occlusal surface. Moojen 
(1948) then used this character difference to diagnose the 
two subgenera, rather than the number of counterfolds, 
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8′. Incisive foramen often lyre shaped and long, with 
posterolateral margins of maxillary markedly fl anged; 
septum of incisive foramina comprised mainly by pre-
maxillary portion, often becoming gradually narrower 
toward maxillary portion, and may be complete or in-
complete; mid- dorsal aristiforms width variable . . . . . 9

9. Conspicuously spiniform and long postorbital pro cess of 
zygoma formed primarily by jugal; auditory bullae small 
and least infl ated (mean 10.08 mm); 2n = 56, NA = 104, 
uniarmed X and Y chromosomes  . . . . . Trinomys setosus

9′. Moderately spiniform and short postorbital pro cess 
of zygoma formed primarily by jugal, but sometimes 
with important contribution of squamosal; auditory-
bullae moderately to well infl ated (mean bullar length 
10.67 mm); 2n = 58, NA = 112, biarmed X and Y chro-
mosomes. . . . . . . . . . . . . . . . . . . . . . . . Trinomys eliasi

Trinomys albispinus (I. Geoffroy St.- Hilaire, 1838a)
White- spined Spiny Rat

synonyms:  See under Subspecies.
description:  Small spiny rat with wide and stiff 

guard hairs, distinguishable from other species smaller 
body and skull size, by presence of lanceolate and clavate 
guard hairs, and by whitish aristiforms on back, sides, 
rump, and base of tail (Moojen 1948; Pessôa and Strauss 
1999; Pessôa and Reis 2002). Mean external mea sure-
ments of each subspecies (Pessôa and Reis 2002): P. a. al-
bispinus from Jaguaquara, Bahia (N = 10): head and body 
length 177 mm (153– 190 mm), tail length 166 mm (148– 
175 mm), hindfoot length 40 mm (37– 42 mm), ear length 
26 mm (22– 30 mm), and mass 173 g (120– 230 g); T. a. mi-
nor from Morro do Chapéu, Bahia: (N = 6) head and body 
length 163 mm (152– 165 mm); tail length 141 mm (126– 
160 mm); hindfoot length 36 mm (34– 38 mm); ear length 
25 mm (23– 26); and mass 134 g (N = 1).

Dorsal pelage ochraceous- tawny gradually changing 
to ochraceous- buff on sides. Differentiated light- colored 
guard hairs occur on back, sides, rump, and at base of tail. 
Aristiform guard hairs in mid- dorsal region with whitish 
base that gradually blackens toward tip, interrupted by 
ochraceous- tawny subdistal zone. Lanceolate guard hairs 
also with whitish base that gradually blackens toward tip, 
but lack visible subdistal zone; total length 25– 28 mm, 
maximum width 1.2 mm. Guard hairs on outer thighs 
show two color patterns, one with whitish base that gradu-
ally blackens toward tip and another that also gradually 
blackens distally but with distal fi fth, including tip, colored 
ochraceous- tawny. Ventral pelage of body and inner sides of 
legs totally white, and well delimited from the sides. Fore-
feet and hindfeet are whitish on dorsal parts, with some 
specimens darker outer margins of hindfeet. Tail blackish 

2′. Without marked white aristiforms on back sides, rump 
and at base of tail; septum of incisive foramina vari-
able; molariform teeth with more than one counterfold; 
baculum less than 10 mm in length in adult specimens, 
without conspicuous large distal wings. . . . . . . . . . . . 3

3. Incisive foramina medium sized to large (3.3– 5.9 mm), 
premaxillary portion of septum broad and maxillary 
portion very constricted, septum often incomplete; bac-
ulum with a broad basal paddle- shaped expansion, lat-
eral indentation near distal end. . . . . . . . . . . . . . . . . . 4

3′. Incisive foramina small to medium sized (2.8– 4.8 mm); 
septum always complete; baculum often with basal ex-
pansion rounded, with lateral indentation near mid-
shaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

4. Incisive foramina long and constricted posteriorly; 
2n = 56; NA = 108 . . . . . . . . . . . . . . Trinomys gratiosus

4′. Incisive foramina large and wide posteriorly; 2n = 56; 
NA = 106  . . . . . . . . . . . . . . . . . . . . .Trinomys moojeni

5. General mid- dorsal coloration very dark tending to 
blackish; mid- dorsal aristiform hairs very wide (mean 
width 1.49 mm) and  . . . . . . . . . .Trinomys mirapitanga

5′. General mid- dorsal coloration dark tending to brown-
ish; very narrow mid- dorsal aristiforms (mean width 
0.6 mm)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

6. Differentiated light- colored pelage on outer thighs; in-
cisive foramen constricted on posterior end; postorbital 
pro cess of zygoma contributed by jugal and squamo-
sal; presence of dot- like supernumerary chromosomes, 
2n = 61– 65, NA = 116 . . . . . . . . . . . . Trinomys iheringi

6′. No differentiated light- colored pelage on outer thighs; 
incisive foramen wide posteriorly; postorbital pro cess 
of zygoma contributed primarily by the squamosal; ab-
sence of dot- like supernumerary chromosomes, 2n = 60; 
NA = 116  . . . . . . . . . . . . . . . . . . . Trinomys dimidiatus

7. Molariform teeth with only one counter- fold; very in-
fl ated auditory bullae (mean bullar length 11.70 mm); 
skull small to medium sized (mean basilar length 
32.79 mm) and slender; dorsal pelage pale brownish; 
very elongated hindfeet (about 27% the head and body 
length in adults); tail length about 130% of head and 
body length; terminal tail brush highly developed. . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . Trinomys yonenagae

7′. Molariform teeth almost always with two or more 
counterfolds; auditory bullae small to moderately in-
fl ated; skull usually large and stout; dorsal pelage vari-
able from dark brownish to cinnamon  . . . . . . . . . . . . 8

8. Incisive foramina oval and long, with posterolateral mar-
gins of maxillary fl at or slightly fl anged; septum of in-
cisive foramina complete and columnar; vomer not vis-
ible under ventral view; mid- dorsal aristiforms very wide 
(mean width 1.58 mm) and dark. . . . Trinomys paratus
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T. a. albispinus (I. Geoffroy St.- Hilaire, 1838a)
synonyms:

Echimys albispinus I. Geoffroy St.- Hilaire, 1838a:886; type 
locality “Ile Deos, sur la cotê du Brésil,” emended by 
Moojen (1948) to Itaparica, near Salvador, Bahia, Brazil.

E[chinomys]. albispinus: Wagner, 1843a:344; name com-
bination.

Loncheres albispinis Schinz, 1845:111; incorrect subsequent 
spelling of albispinus I. Geoffroy St.- Hilaire.

Echimys albispinosus Water house, 1848:341; incorrect 
subsequent spelling of albispinus I. Geoffroy St.- Hilaire.

[Echimys (Echimys) cayennensis] albispinus: E.- L. Troues-
sart, 1880b:180; name combination.

[Proechimys] albispinus: J. A. Allen, 1899c:264; name com-
bination.

[Proechimys (Trinomys)] albispinus albispinus: Thomas 
1921h: 141; name combination.

Proechimys (Trinomys) albispinus sertonius Thomas, 1921h: 
142; type locality “Lamarão, Bahia, about 70 miles north 
of Bahia City. Alt. 300 m,” Brazil.

[Proechimys] serotinus Woods, 1993:795; incorrect subse-
quent spelling of sertonius Thomas.

Trinomys albispinus: Lara, Patton, and da Silva, 1996; name 
combination.

[Trinomys albispinus] serotinus: Woods and Kilpatrick, 
2005: 1590; name combination and incorrect spelling of 
sertonius (Thomas).
The nominotypical subspecies occurs in coastal and 

interior parts of Bahia, Minas Gerais, and Sergipe states, 
Brazil (combined distributions of albispinus and sertonius 
in Pessôa and Strauss 1999; Pessôa and Reis 2002).

T. a. minor (S. F. Reis and Pessôa, 1995)
synonyms:

Proechimys albispinus minor S. F. Reis and Pessôa, 1995: 
239; type locality “Morro do Chapéu, 800 m above sea 
level, state of Bahia, Brazil.”

Trinomys albispinus minor: Manaf, Morato, and Oliveira, 
2003:129; fi rst use of current name combination.

Trinomys minor: J. A. Oliveira and Bonvicino, 2006:398; 
name combination.
This subspecies is known from upland areas in the in-

terior of Bahia state in southeastern Brazil (Pessôa and 
Strauss 1999; Pessôa and Reis 2002).

natural history:  Trinomys albispinus is one of 
the most specialized forms in the genus for drier habitats 
(Moojen 1948). This habitat is part of the Caatinga bi-
ome, which is characterized by unpredictable rainfall and 
semiarid conditions, with vegetation including plants of 
the families Cactaceae and Bromeliaceae (Ab’Saber 1974). 
The subspecies T. a. minor occurs in northern edge of the 

above, white below, without hairy pencil at tip (Moojen 
1948; Pessôa and Reis 1995; Pessôa and Strauss 1999).

Skull short and smooth in comparison with other spe-
cies, average cranial mea sure ments of each subspecies 
(Pessôa and Reis 1991b; Pessôa and Reis 2002; Pessôa 
and Strauss 1999) are: T. a. albispinus (N = 18; Moojen 
1948): skull length 45.0 mm (37.6– 48.9 mm), condy-
loincisive length 40.1 mm (38.3– 41.4 mm), zygomatic 
breadth 23.9 mm (22.8– 24.5 mm), nasal length 15.9 mm 
(13.5– 16.8 mm), interorbital constriction width 10.8 mm 
(9.7– 11.6 mm), palatal length 15.9 mm (15.2– 16.4 mm), 
toothrow length 7.7 mm (7.3– 8.3 mm); T. a. minor (N = 4): 
skull length 40.8 mm (39.0– 42.5 mm), condyloincisive 
length 34.7 mm (32.2– 36.9 mm), zygomatic breadth 
22.6 mm (21.5– 23.2 mm), nasal length 13.9 mm (13.4– 
14.8 mm), interorbital constriction 9.5 mm (9.1– 9.8 mm), 
palatal length 14.1 mm (13.5– 14.7 mm), toothrow length 
7.0 mm (6.9– 7.1 mm). Sexual dimorphism in cranial mea-
sure ments negligible (Pessôa and Reis 1991b). Incisive fo-
ramina oval and short, about 33% of diastema length; sep-
tum often incomplete, with premaxillary portion at level 
lower than maxillary portion, maxillary part small, and 
vomer not visible ventrally. Posterior palatine foramina at 
plane of fi rst molars; postorbital pro cess of zygoma well 
developed and involves both jugal and squamosal. Audi-
tory bullae small, smooth, elongated, and least infl ated. 
Molar teeth with only one counterfold; PM4 rarely with 
two counterfolds in T. a. albispinus (Moojen 1948; Pessôa 
and Strauss 1999).

Baculum larger than those of other species (mean length 
11.4 mm, N = 10 adults); shaft with dorsoventral curva-
ture and slightly tapered lateral indentation near midshaft; 
proximal end paddle shaped, and distal end with well- 
developed distal wings with pronounced median depres-
sion (Pessôa and Reis 1992a; Pessôa et al. 1996).

distribution:  Trinomys albispinus is known from 
Sergipe, Bahia, and Minas Gerais states in coastal Brazil.

selected localit ies  (Map 532): T. albispinus 
albispinus— BRAZIL: Bahia, Cachoeira do Ferro Doido 
(MNRJ 67903), Feira de Santana (MNRJ 14019), Ibi-
raba (MZUSP 26772), Jequié (MNRJ 13820), Lamarão 
(Thomas 1921h), Seabra (MNRJ 13790), Senhor do Bon-
fi m (MNRJ 6454), Vitória da Conquista (MNRJ 13778); 
Minas Gerais, Bocaiúva (MNRJ 73436), Irapé (MNRJ 
73429); Sergipe, Canindé de São Francisco (Iack- Ximenes 
2005]), Cristinápolis (MNRJ 30537). T. albispinus 
minor— BRAZIL: Bahia, Caetité (MNRJ 63343), Catolés 
de Cima, Abaíra (MNRJ 67814), Fazenda Juramento, 
Morro do Chapéu (S. F. Reis and Pessôa 1995).

subspecies :  We recognize two subspecies of T. 
albispinus.
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(Morro do Chapéu), and from Catolés de Cima (Abaíra) 
and Caetité, as the museum representatives of T. a. minor. 
We also examined specimens from north of Minas Gerais 
that had previously been allocated to T. a. minor, which 
we reidentifi ed as T. a. albispinus.

The karyotype is 2n = 60 and NF = 116, with 29 pairs 
of biarmed autosomes, 17 of which are metacentric, 7 sub-
metacentric, and 5 subtelocentric. The X chromosome is a 
large submetacentric intermediate in size between autoso-
mal pairs 1 and 2. The Y chromosome is a small acrocen-
tric. Two NORs, based on Ag- NOR staining, are located in 
the interstitial region of the long arm of chromosome pair 
10 (A. L. G. Souza et al. 2006).

Trinomys dimidiatus (Günther, 1876)
Rio de Janeiro Spiny Rat

synonyms:
Echimys dimidiatus Günther, 1876:747; type locality un-

known; regarded as “probably southwestern Rio de Ja-
neiro, Brazil,” by Moojen (1948:371); herein fi xed to 
“Parque Nacional da Tijuca, Rio de Janeiro, Estado do 
Rio de Janeiro, Brasil” (see Remarks).

[Proechimys] dimidiatus: J. A. Allen, 1899c:264; name com-
bination.

Espinhaço range in the state of Bahia, an area character-
ized by rock formations produced by a geosincline of pre- 
Cambrian age, which is 800– 2,000 m. From 800– 1,000 m, 
the vegetation is characteristically savanna, grading into 
grassland between 1,000 and 1,100 m (S. F. Reis and Pessôa 
1995; Pessôa and Strauss 1999). Museum labels indicate 
that females are pregnant between January and June, with 
numbers of embryos varying from two to four.

remarks :  Thomas (1921h) described Proechimys al-
bispinus sertonius from Lamarão, Bahia, an inland form 
that he distinguished from P. a. albispinus, which he be-
lieved to be a coastal form. S. F. Reis and Pessôa (1995) 
described P. a. minor, a smaller form from Morrão, Morro 
do Chapéu, Bahia. Pessôa and Strauss (1999) subsequently 
showed that craniometric discriminant scores of P. a. albis-
pinus and P. a. sertonius overlapped widely, although sam-
ples of the two taxa differed in average greatest skull length, 
with these two together well differentiated from P . a. mi-
nor, which presented smaller skulls and body size. Iack- 
Ximenes (2005) regarded minor as a distinct species, and 
documented cranial qualitative and quantitative variation 
along geographic transects in T. albispinus, although he did 
not regard this variation worthy of subspecifi c distinction. 
He also examined the type specimens of T. a. albispinus and 
T. a. sertonius and considered them indistinguishable.

A. L. G. Souza et al. (2006) and A. L. G. Souza (2011) 
examined population samples identifi ed as T. a. ser-
tonius and T. a. minor from two localities near Morro 
do Chapéu, Bahia, and showed that they have the same 
diploid and fundamental numbers and shared mtDNA 
cytochrome-b haplotypes. These samples also have cy-
tochrome-b haplotypes similar to a specimen from Ser-
gipe identifi ed as T. a. sertonius, differing from it by only 
2.2%. Two other mtDNA sequences belonging to speci-
mens from Abaíra and Caetité, Bahia, both identifi ed 
as T. a. minor, formed a sister clade with respect to the 
Morro do Chapéu– Sergipe clade. The authors argued that 
the region near Morro do Chapéu was a contact zone be-
tween T. a. minor and T. a. sertonius (= T. a. albispinus). 
A. L. G. Souza (2011) also postulated that the two sub-
species had diverged recently or  were in a pro cess of di-
vergence, a condition that would justify their taxonomic 
distinction at subspecifi c level.

We reexamined the specimens deposited in the Museu 
Nacional in Rio de Janeiro, including the extensive series 
obtained by the Serviço Nacional de Peste, the type and 
topotypical series of T. a. minor from Morro do Chapéu, as 
well as more recently collected samples, including a series 
from northern Minas Gerais and the Chapada Diaman-
tina, in Bahia, in the light of recent unpublished analyses of 
Iack- Ximenes (2005) and A. L. G. Souza (2011). We  here 
regard specimens from Morrão and Fazenda Jaboticaba 

Map 532    Selected localities for Trinomys a. albispinus (●) and Trinomys a. 
minor ( ).
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(MNRJ 33725), Fazenda Nova Freiburgo (Lara and Patton 
2000), Fazenda do Tenente, São João de Marcos (MNRJ 
4019), Gávea (MNRJ 10358), Mambucaba, Angra dos Reis 
(Lara and Patton 2000), Mata da Rifa, Parque Estadual do 
Desengano (Lara and Patton 2000), Rio Bonito (Pessôa et al. 
2005); São Paulo, Piciguaba, Ubatuba (Pessôa et al. 2005).

subspecies :  Trinomys dimidiatus is monotypic.
natural history:  Trinomys dimidiatus is regu-

larly found in climax forests, especially in moist places 
near windfalls (Davis 1945a). The typical habitat is the 
relatively open interior of these forests, characterized by 
sparse vegetation near the ground and a marked middle 
layer of vegetation under large trees, up to 30 m in height 
and belonging predominantly to families Lauraceae and 
Melinaceae, plus smaller trees of the families Anonaceae, 
Melastomataceae, Myrsinaceae, and Rubiaceae. Lianas 
and epiphytes are also common (Davis 1947). The best 
shelter and nesting ground is usually under boulders, com-
monly not farther than 10 m from water sources; nesting 
places  were also located at the base of trees and near fallen 
logs, where litter accumulates. No more than two adult an-
imals (male and female)  were captured in the same shelter, 
but occasionally young  were captured in the same place 
with adults. At Teresópolis, the species was found breeding 
from March to May and from September to November. 
The number of juveniles varied from one to fi ve but was 
commonly two. Specimens in captivity survived more than 
two years, and one specimen, already adult when captured, 
lived an additional 1,139 days (Moojen 1948, 1952).

remarks :  Günther (1876) described Trinomys dimid-
iatus on the basis of a juvenile specimen of unknown prov-
enance. Miranda- Ribeiro (1905), commenting on a speci-
men from Mont- Serrat, Itatiaia, identifi ed by O. Thomas as 
P. dimidiatus, suggested Itatiaia as the patria of the species. 
Thomas (1921h:141) assigned two specimens from Itati-
aia (BM 14.2.23.19 and BM 14.2.23.19) to P. dimidiatus, 
prompting Moojen (1948:373) to suggest “southwestern 
Rio de Janeiro” as the probable type locality for the spe-
cies. Recent samples of spiny rats from Itatiaia, however, 
 were allocated to T. gratiosus (Geise, Pereira et al. 2004). 
Iack- Ximenes (2005) examined museum specimens from 
Itatiaia, including those analyzed by Thomas, and assigned 
them to either T. gratiosus or T. panema. Furthermore, 
there are no known localities documenting the occur-
rence of T. dimidiatus from the Itatiaia region (Attias et al. 
2009). Therefore, Moojen’s (1948) suggestion that south-
western Rio de Janeiro is the probable type locality for this 
species is untenable.  Here, we fi x the type locality of T. 
dimidiatus to “Parque Nacional da Tijuca, Rio de Janeiro, 
Estado do Rio de Janeiro, Brasil.” This locality, a national 
park within the city limits of Rio de Janeiro, is in the cen-
tral portion of the known distribution of this species and 

P[roechimys]. [Proechimys] dimidiatus: Thomas, 1921h: 
141; name combination.

[Proechimys (Proechimys)] dimidiatus: Ellerman, 1940:  
122; name combination.

Proechimys [(Trinomys)] dimidiatus: Moojen, 1948:371; 
name combination.

Trinomys dimidiatus: Lara, Patton, and da Silva, 1996:405; 
fi rst use of current name combination.
description:  Large species, with head and body 

length 203 mm (170– 244 mm; s.d. 14.5; N = 1 32), tail 
length 185 mm (150– 220 mm; s.d. 14.0; N = 90), hindfoot 
length 48 mm (40– 55 mm; s.d. 2.7; N = 137), ear length 
25 mm (19– 30 mm; s.d. 2.0; N = 136), and mass 204 g 
(100– 290 g; s.d. 33.5; Iack- Ximenes 2005). General color 
of upper parts ochraceous- buff, fi nely lined with blackish 
brown, gradually becoming lighter on sides, and contrast-
ing with white ventral coloration (Moojen 1948). Tail bi-
color, brownish above and white below, averaging 90% of 
head and body length, without conspicuous hairy pencil at 
tip. Aristiforms narrow and soft, length from 16– 19 mm 
and average maximum width 0.5 mm, imparting nonspiny 
appearance to pelage (Pessôa and Reis 1993b). Setiforms 
on mid- dorsal region whitish basally, gradually blackening 
toward tip but interrupted by ochraceous- buff subdistal 
zone; setiforms on outer thighs whitish on their basal half 
then gradually become grayish at middle and fi nally light 
ochraceous- buff on distal third, or have blackish tip and 
ochraceous- buff subdistal zone (Moojen 1948).

Skull elongated and slender, with no conspicuous ridges, 
with average length of 51.7 mm (s.d. 1.9; N = 217), basilar 
length 36.2 mm (s.d. 1.7, N = 227), and zygomatic width 
25.6 mm (s.d. 0.9; N = 237) (data from Moojen 1948; 
Pessôa and Reis 1993b; Iack- Ximenes 2005). Incisive fo-
ramina oval, short (averaging about 32% of diastema 
length) and wide posteriorly; septum complete and colum-
nar with thick and wide maxillary part, and vomer not vis-
ible ventrally. Posterior palatine foramina situated at plane 
of fi rst molars or slightly anterior to them. Postorbital pro-
cess of zygoma rounded and involves only squamosal. Au-
ditory bullae small, smooth, elongated, and uninfl ated.

Baculum of medium size, with average length 7.64 mm 
(s.d. 0.57; N = 7; elongate, with straight shaft without dor-
soventral curvature but with lateral indentation near mid-
shaft; proximal and distal ends evenly rounded, without me-
dian depressions or wings (Pessôa and Reis 1992a, 1993b).

distribution:  Trinomys dimidiatus is known from 
Rio de Janeiro state and along the northern coastal border 
of São Paulo state (Moojen 1948; Pessôa and Reis 1993b; 
Pessôa et al. 2005; Attias et al. 2009).

selected localit ies  (Map 533): BRAZIL: Rio 
de Janeiro, Barro Branco, Duque de Caxias (Iack- Ximenes 
2005), Fazenda Carlos Guinle, Estrada Rio- Teresópolis 
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the long arm, probably coincident with a nucleolar or ga niz er 
regions. The X chromosome is a large submetacentric (cor-
responding to the second pair of the complement), and the Y 
is a metacentric intermediary to pairs 20 and 21.

Trinomys eliasi (Pessôa and Reis, 1993)
Elias’s Spiny Rat

synonyms:
Proechimys iheringi eliasi Pessôa and Reis, 1993a:182; 

type locality “Restinga da Barra de Maricá, Maricá, Rio 
de Janeiro.”

[Proechimys (T[rinomys].) iheringi] eliasi: Pessôa, Reis, and 
Pessôa, 1996:130; name combination.

Trinomys eliasi: Lara, Patton, and da Silva, 1996:405; fi rst 
use of current name combination.

Trinomys iheringi eliasi: Lara and Patton, 2000:666; name 
combination.

P[roechimys]. eliasi: Lara and Patton, 2000:681; name com-
bination.
description:  Large member of genus, with mean 

head and body length 197 mm (range: 186– 215 mm; s.d. 
7.8; N = 15), tail length 206 mm (181– 231 mm; s.d. 13.1; 
N = 11), hindfoot length 52 mm (47– 55 mm; s.d. 2.2; 
N = 15), ear length 28 mm (25– 31 mm; s.d. 2.4; N = 15), 
and mass 221 g (124– 262 g; s.d. 43.8; N = 13; Iack- 
Ximenes 2005). General color of upper parts varies from 
olivaceous- brown to cinnamon- brown, becoming paler on 
sides, and contrasting with white ventral coloration. Tail 
long, averaging 110% of head and body length, mark-
edly bicolored (dark above, white below) in samples from 
some localities (e.g., Maricá and Morro do Itaoca), but 
in central part of geographic distribution bicolor pattern 
not very marked (e.g., in sample from Silva Jardim), and 
terminating in conspicuous hairy pencil. Aristiforms stiff-
est and longest for genus, similar to those of T. paratus 
and T. mirapitanga. Mid- dorsal aristiforms very long and 
wide, averaging 22.6 mm by 1.5 mm, colored white to pale 
buff basally, gradually becoming sepia in apical region 
and black at tip; on rump aristiforms white basally tran-
sitioning to ochraceous- tawny toward tip but sometimes 
interrupted by subapical zone pale brownish- olive band. 
Setiforms in mid- dorsal region whitish or pale- buff basally, 
becoming sepia toward tip but interrupted by cinnamon- 
brown subapical zone; on rump, setiforms white basally 
becoming sepia toward tip, but interrupted by cinnamon 
or pale pinkish- cinnamon subapical zone (Pessôa and Reis 
1993a; Tavares 2007).

Skull elongated and stout, with marked ridges in most 
specimens, an average length of 51.5 mm (s.d. 2.0, N = 16), 
basilar length of 35.2 mm (s.d. 1.7; N = 16), and zygomatic 
width of 25.8 mm (s.d. 0.8). Incisive foramina lyre shaped, 
of medium size (mean length 4.8 mm; occupying about 45% 

from which T. dimidiatus is both known and the only spe-
cies of Trinomys present. As documented by Attias et al. 
(2009), other regions of the state of Rio de Janeiro where 
T. dimidiatus is known may also  house other species.

Analysis of 393 bp of the mtDNA cytochrome-b (Lara 
and Patton 2000) revealed relatively high levels of DNA 
sequence divergence (4.0– 4.8%) between sequences from 
populations that are 150– 200 km apart (Parque Nacional 
do Desengano and Serra dos Órgãos), but high levels of 
similarity between populations separated by 180 km (Serra 
dos Órgãos and Mambucaba, 0.81%). Despite this vari-
ability, all samples of T. dimidiatus formed a monophy-
letic assemblage, consistent with its current species status. 
Trinomys dimidiatus is a member mtDNA Clade 1 along 
with T. iheringi as its sister species, with these two species 
differing by 15.6– 17.1% (Lara and Patton 2000). Moojen 
(1948:321) had previously called attention to the morpho-
logical similarity between dimidiatus and iheringi. Lara 
et al. (2002:240) observed extreme morphological bacu-
lar variation in population samples of T. dimidiatus when 
compared with other species such as T. albispinus. This 
fact prompted these authors to suggest that this variation 
may not refl ect solely ontoge ne tic differences.

Cytoge ne tic analyses of one female and one male collected 
in Rio Bonito (about 100 km east of Rio de Janeiro city) and 
two females and one male collected at Ubatuba (São Paulo 
state, near the western limit of Rio de Janeiro state and 
300 km west of Rio de Janeiro city) revealed a diploid num-
ber of 2n = 60 and FN = 116 (Pessôa et al. 2005). This karyo-
type comprises 29 pairs of metacentric and submetacentric 
autosomes, of which pair 10 has a secondary constriction on 

Map 533    Selected localities for Trinomys dimidiatus (●).



Suborder Hystricomorpha: Family Echimyidae 1007

average residence time by individuals of 9.7 months per 
year (Cerqueira et al. 1994; Gentile and Cerqueira 1995). 
Longevity varied from 6.1 to 20.6 months, with an average 
of 11.5 months (s.d. = 7.3; F. A. S. Fernandez 1989), and 
sex ratio did not differ signifi cantly from 1:1. Reproductive 
activity was found throughout the year, except in April, 
with the largest proportion of sexually active individuals in 
January (F. A. S. Fernandez 1989). At Campos dos Goyta-
cazes a female and a juvenile male  were captured together 
in the same trap, indicating that pups may follow their 
mother during foraging (our unpubl. data).

Trinomys eliasi is cursorial and has ricocheteal- like 
movements when liberated from live- traps (Cerqueira et al. 
1990). Temporal capture pattern indicates a crepuscular 
peak of activity (Gentile and Cerqueira 1995).

Until recently, only specimens from the type locality  were 
known (Tavares and Pessôa 2010). Trinomys eliasi has been 
classifi ed as Endangered in a list of endangered species of 
Rio de Janeiro state because of endemism and human pop-
ulation pressure in the area immediately around its small 
range (Bergallo et al. 2000; see also D. Brito 2004). D. Brito 
and Figueiredo (2003) estimated that the Maricá popula-
tion was not viable in the medium to longer time frame 
based on a population viability analysis. The IUCN (2011) 
red list classifi es T. eliasi as Endangered (category B1ab.iii).

remarks :  Trinomys eliasi was described as a subspe-
cies of Proechimys (Trinomys) iheringi but later recognized 
as a species based on phyloge ne tic analyses of mtDNA cyto-
chrome-b sequence data (Lara and Patton 2000), which in-
dicated the polyphyly of Proechimys iheringi (sensu Moojen, 
1948). Trinomys eliasi was placed in clade 2 (sensu Lara and 
Patton 2000) as sister to T. paratus with a relatively low (for 
the genus) molecular distance of about 7%.

Tavares and Pessôa (2010) identifi ed remarkable mor-
phological qualitative and quantitative variation along 
the geographic range of T. eliasi, including both bacular 
and craniodental traits usually recognized as good species- 
specifi c markers. Specimens collected at the type locality 
 were statistically distinct from those from more eastern lo-
calities within the range, and pointed out that such a de-
gree of intraspecifi c variation had not been recorded in other 
congeners. Tavares and Pessôa (2010) hypothesized that en-
vironmental heterogeneity along the present geographic dis-
tribution or possible regional environmental rearrangements 
in the Quaternary might be associated with the origin of the 
remarkable morphological variation recorded in the species.

In contrast to morphological variation, the karyotype 
is apparently conservative in this species, with 2n = 38, 
FN = 112, for specimens from the type locality (Pessôa 
et al. 2005) and also from Silva Jardim (Tavares 2007) as 
well as four other localities in the eastern part of the spe-
cies range (our unpubl. data).

of diastema length), and broader at premaxillomaxillary su-
ture level but becoming narrower and constricted toward 
posterior end; septum almost always complete in samples 
from type locality, in which it tends to become narrower to-
ward posterior end, but often incomplete at other localities; 
premaxillary portion always more developed than maxil-
lary portion, comprising about 70% of septum length; the 
vomer often visible in ventral view as tiny structure in sep-
tum. Two pairs of palatine foramina often present, fi rst at 
level of PM4, and second at level of M1. Postorbital pro-
cesses of zygoma well developed and often slightly pointed, 
often formed from both jugal and squamosal (Pessôa and 
Reis 1993a; Tavares and Pessôa 2010). Auditory bullae 
large, smooth, and well infl ated (mean bullar length 10.7; 
s.d. 0.2). PM4– M2 typically with single major fold, often 
two counterfolds in samples from type locality, rarely one 
or three counterfolds in other samples.

Bacular shaft of medium length and thin, without 
marked lateral indentation, with slight dorsoventral cur-
vature proximally; proximal end paddle shaped, large and 
wide, corresponding to about 20% of total length of bone, 
with marked edges in specimens from Barra de Maricá, 
while those from Silva Jardim general form more oval and 
smooth; distal end with slight median depression (Pessôa 
and Reis 1993a; Tavares and Pessôa 2010).

distribution:  Trinomys eliasi occurs in the coastal 
sandy plains and contiguous forested lowland habitats of 
eastern and northeastern Rio de Janeiro state, Brazil.

selected localit ies  (Map 534; from Tavares and 
Pessôa 2010, except as noted): BRAZIL: Rio de Janeiro, 
Cabiúnas, Macaé (MNJR [PRG 1649]), Mata do Carvão, 
São Francisco do Itabapoana, Morro do Itaoca, Campos 
dos Goytacazes, Quissamã, Reserva Biológica Poço das 
Antas, Silva Jardim, Reserva Biológica União, Rio das Os-
tras, Restinga da Barra e Maricá, Maricá (type locality of 
Proechimys iheringi eliasi Pessôa and Reis).

subspecies :  Trinomys eliasi is monotypic.
natural history:  Trinomys eliasi preferentially 

inhabits forested formations, both semideciduous and ev-
ergreen moist forests (Tavares and Pessôa 2010). Even in 
coastal sandy lowland ecosystems (restingas), where open 
vegetation predominates, this spiny rat occurs exclusively 
in forest patches (F. A. S. Fernandez 1989; Cerqueira et al. 
1990; Gentile and Cerqueira, 1995; Bergallo et al. 2004).

Trinomys eliasi was the third most frequently captured 
terrestrial small mammal in a long- term study at the type 
locality, with an average population density of 1.6 individ-
uals per hectare (F. A. S. Fernandez 1989). However, recent 
fi eld surveys indicated that this species is relatively rare in 
other areas (Bergallo et al. 2004; our unpubl. fi eld data). 
Population size remained relatively constant throughout 
the year at the type locality, with limited dispersal, and an 
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Skull slender, with no conspicuous ridges, with mean 
greatest length 50.6 mm (s.d. 1.7; N = 92), basilar length 
35.6 mm (s.d. 1.4; N= 79), and zygomatic width 25.9 mm 
(s.d. 0.97; N = 81) (Moojen 1948; Iack- Ximenes 2005). In-
cisive foramina lyre shaped, relatively long (mean length 
4.8 mm; averaging about 46% of diastema length), and 
constricted posteriorly; septum always incomplete, with 
maxillary part lacking or, if present, slender; premaxil-
lary portion extends well over half foramina length; vomer 
does not contribute to ventral aspect of septum. Posterior 
palatine foramina positioned at plane of fi rst molars or 
slightly anterior to them. Postorbital pro cess of zygoma 
rounded and involves only squamosal. Auditory bullae 
small, smooth, elongated, and infl ated. Upper molariform 
teeth with two primary folds (Moojen 1948).

Baculum with accentuated dorsoventral curvature over 
proximal third and lateral indentation near distal end; it 
broadens near proximal end and tapers at tip; distal end 
with weak medial depression and without distal wings 
(Pessôa and Reis 1992a; Pessôa et al. 1996).

distribution:  This species is known from several 
localities along the Serra do Mar and Serra da Mantiqueira 
mountains of Espírito Santo, Minas Gerais, and Rio de Ja-
neiro states, Brazil (Moojen 1948; Iack- Ximenes 2005).

selected localit ies  (Map 535): T. gratio-
sus bonafi dei—BRAZIL: Rio de Janeiro, Fazenda Boa Fé, 
Teresópolis (type locality of Proechimys iheringi bonafi dei 
Moojen), Fazenda São José da Serra Bonsucesso, Sumidouro 
(Iack- Ximenes 2005) Fazenda Santo Antônio da Aliança, Va-
lença (Attias et al. 2009). T. gratiosus gratiosus—BRAZIL: 
Espírito Santo, Campinho, Colatina (type locality of Pro-
echimys iheringi panema Moojen), Castelinho, Cachoeiro 
do Itapemirim, Parque Nacional do Caparaó (Lara and 
Patton 2000), Hidroelétrica São Pedro, Domingos Martins 
(Iack- Ximenes 2005), Floresta da Caixa d’Água, Santa Te-
resa (type locality of Proechimys iheringi gratiosus Moojen); 
Minas Gerais, Estação Biológica Mata do Sossego, Simoné-
sia (UFMG [YL 42]), Fazenda do Bené, 4 km SE of Passa 
Vinte (Lara and Patton 2000), Parque Estadual da Serra do 
Brigadeiro ( J. C. Moreira et al. 2009); Rio de Janeiro: Parque 
Nacional do Itatiaia, Itatiaia (Geise, Pereira et al. 2004).

subspecies :  We recognize two subspecies of T. 
gratiosus.

T. g. gratiosus (Moojen, 1948)
synonyms:

Proechimys iheringi gratiosus Moojen, 1948:379; type lo-
cality “Floresta da Caixa D’água, Santa Teresa, Espírito 
Santo, Brazil; altitude 750 meters.”

Proechimys iheringi panema Moojen, 1948:380; type lo-
cality “Campinho, Colatina, Espírito Santo, Brazil; alti-
tude 500 meters.”

Following Galewski et al. (2005), the divergence be-
tween T. eliasi and T. paratus occurred after the Middle 
Pliocene, a relatively recent split considering that major spe-
ciation events in the genus Trinomys  were apparently cen-
tered in the Miocene (see also Upham and Patterson 2012).

Trinomys gratiosus (Moojen, 1948)
Gracile Atlantic Spiny Rat

synonyms:  See under Subspecies.
description:  Medium to large member of ge-

nus, with head and body length 200 mm (163– 232 mm; 
s.d. = 14.5; N = 93), tail length 178 mm (150– 220 mm; 
s.d. = 12.7; N = 82), hindfoot length 47 mm (41– 57 mm; 
s.d. = 2.8 N = 82), ear length 25 mm (21– 36 mm; s.d. = 2.1; 
N = 92), and mass 209 g (162– 270 g; s.d. = 26.6; N = 68; Iack- 
Ximenes 2005). General color of upper parts ochraceous- 
buff contrasting with white venter (Moojen 1948). Tail bi-
colored, brownish above and white below, averaging 90% 
of head and body length, lacking conspicuous hairy pencil at 
tip. Aristiform hairs darker along mid- dorsal region, form-
ing back that contrasts with paler setiform hairs on sides 
of body. Aristiform hairs long, varying from 21– 27 mm in 
length, and relatively narrow, maximally 0.6 mm wide, but 
become shorter and more narrowed laterally (18– 21 mm 
and 0.5 mm, respectively); gray at base, blackening toward 
tip. Setiforms on mid- dorsal region gray basally, blackening 
toward tip, but interrupted by ochraceous- buff subdistal 
zone; on outer thighs setiforms gray basally, gradually be-
coming black toward middle and entirely ochraceous- buff 
distally, occasionally with blackish tip. Hairs on both fore-
feet and hindfeet dorsally white (Moojen 1948).

Map 534    Selected localities for Trinomys eliasi (●).
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remarks :  Moojen (1948:380) distinguished P. i. 
gratiosus from P. i. panema by the presence of only one 
counterfold in lower molariform teeth in a small per-
centage of specimens and by an ochraceous- buff rather 
than cinnamon subdistal zone of aristiforms. Lara and 
Patton (2000:181) did not consider P. i. panema to be 
morphologically distinct from Trinomys gratiosus (= P. i. 
gratiosus in Moojen’s sense) and included P. i. bonafi dei 
Moojen as a subspecies of T. gratiosus, based on the re-
sults of mtDNA analysis.  Here, we follow Lara and Pat-
ton (2000) in considering bonafi dei as subspecies of T. 
gratiosus gratiosus, and panema as a ju nior synonym of 
T. gratiosus.

Cytoge ne tic analyses specimens of T. gratiosus gratio-
sus collected in Monte Verde, Espírito Santo, revealed a 
diploid number of 2n = 56 and FN = 108. This karyotype 
consists of 26 pairs of metacentric and submetacentric au-
tosomes (Zankin 1988). The karyotype of T. g. bonafi dei 
from type locality showed the same diploid and fundamen-
tal number; the X chromosome was a large submetacrent-
ric and Y chromosome a small metacentric (Pessôa et al. 
2005). See Remarks for T. paratus for further comments.

Trinomys iheringi (Thomas, 1911)
São Paulo Spiny Rat

synonyms:
Proechimys iheringi Thomas, 1911c:252: type locality “Is-

land of São Sebastião, off São Paulo, Brazil.”
P[roechimys]. [Proechimys] iheringi: Thomas, 1921h:141; 

name combination.

[Proechimys (Trinomys) iheringi] gratiosus: Pessôa, Reis, 
and Pessôa, 1996:131; name combination.

[Proechimys (Trinomys) iheringi] panema: Pessôa, Reis, 
and Pessôa, 1996:131; name combination;

Trinomys iheringi gratiosus: Lara and Patton, 2000:665; 
name combination.

T[rinomys]. i[heringi]. panema: Lara and Patton, 2000:681; 
name combination.

Trinomys gratiosus: Lara and Patton, 2000:682; name 
combination.

Trinomys g[ratiosus]. gratiosus: Lara and Patton, 2000:683; 
fi rst use of current name combination.

Trinomys panema: J. A. Oliveira and Bonvicino, 2006:397; 
name combination.
The nominotypical subspecies is known from coastal 

forests in Espírito Santo and northeastern Rio de Janeiro, 
inland to southern Minas Gerais and the Parque Nacional 
do Itataia in northwestern Rio de Janeiro, Brazil.

T . g. bonafi dei (Moojen, 1948)
synonyms:

Proechimys iheringi bonafi dei Moojen, 1948:378; type lo-
cality “Fazenda Boa Fé, Teresópolis, Rio de Janeiro, Bra-
zil; alt. 850 meters.”

[Proechimys (Trinomys) iheringi] bonafi dei: Pessôa, Reis, 
and Pessôa, 1996:130; name combination.

Trinomys iheringi bonafi dei: Lara and Patton, 2000:665; 
name combination.

Trinomys gratiosus bonafi dei: Lara and Patton, 2000:682; 
fi rst use of current name combination.

Trinomys bonafi dei: G. A. S. Carvalho and Salles, 2004:452; 
name combination.
This subspecies occurs in forested habitats in the coastal 

ranges of Rio de Janeiro state, Brazil.
natural history:  The holotype of T. g. gratiosus 

and four paratypes  were collected in climax forest in Flo-
resta da Caixa D’água, altitude 750 m. Females of T. g. 
bonafi dei  were captured with one or two embryos in April 
and September, with juveniles most common in April. 
Paratypes  were collected in secondary forest with elevated 
humidly (Moojen 1952). A specimen assigned to T. gra-
tiosus panema was recorded at Fazenda do Bené, Minas 
Gerais, in a forest patch running along the Rio Preto at an 
elevation of 680 m, in a habitat described as old second- 
growth rainforest with a dense overstory, where most trees 
are 20 cm in diameter with crowns 20 m in height. The 
terrain  here was moderately steep (30°– 60°), with rocky 
outcrops and relatively few fallen logs on the ground, and 
sparse understory usually reaching 1.5 m height, few lia-
nas and vines, some arboreal bromeliads, abundant arbo-
real lichens, and many palm and fruit trees (Y. L. R. Leite 
2003).

Map 535    Selected localities for Trinomys g. gratiosus (●) and T. g. bonafi dei 
( ).
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selected localit ies  (Map 536): BRAZIL: Rio 
de Janeiro: Ilha Grande, Abraão (MNRJ 62285); São 
Paulo, Alto da Serra (Iack- Ximenes 2005), Barra do Ica-
para (MZUSP 23857), Caraguatatuba (MZUSP 26646), 
Cotia (MZUSP 10212), Fazenda Intervales, Capão Bonito 
(MZUSP 23397), Ilha de São Sebastião (type locality of 
Proechimys iheringi Thomas), Ilha do Cardoso (MZUSP 
27756), Iporanga (Yonenaga- Yassuda et al. 1985), Juréia 
(Iack- Ximenes 2005), Ubatuba (Lara and Patton 2000), 
Varjão do Guaratuba, Bertioga (MZUSP 25904).

subspecies :  Trinomys iheringi is monotypic.
natural history:  Bergallo (1994) examined re-

productive seasonality and population ecol ogy at Ilha do 
Cardoso, São Paulo state over a two- year period. Both 
reproduction and survival rate in females was directly 
related to food availability and rainfall. Individuals re-
produced throughout the year, but with peaks during the 
rainy season (Bergallo and Margnusson 1999). Home 
range size was larger than those of other rodent species 
of comparable body size inhabiting rainforests (Manaf, 
Morato, and Oliveira 2003). Bergallo (1995) also re-
ported on home range size, with males using greater area 
than females and female home ranges exclusive, both ele-
ments suggesting a polygynous mating system (see also 
Adler 2011).

remarks :  Trinomys iheringi was reviewed by Pessôa 
and Reis (1991a, 1992b, 1993a, 1996) and S. F. Reis et al. 
(1992), who recognized the six subspecies listed by Moojen 
(1948)—bonafi dei, denigratus, gratiosus, iheringi, panema, 
paratus— and described a seventh, eliasi. These authors 
concluded that bonafi dei, denigratus, eliasi, gratiosus, and 
panema might be specifi cally distinct from iheringi. Lara 
and Patton (2000) based on molecular analysis concluded 
that T. iheringi was a monotypic taxon, to the exclusion of 
the remaining forms listed as subspecies by Moojen (1948) 
and Pessôa and Reis (1996). Trinomys iheringi is a member 
of the mtDNA clade formed by T. dimidiatus, T. mirapi-
tanga, T. g. gratiosus, and T. g. bonafi dei (Lara and Patton 
2000; Lara et al. 2002).

The karyotype of T. iheringi has a variable diploid num-
ber (2n = 60– 65) due to the presence of B chromosomes; 
excluding these elements, the FN = 116 (Yonenaga- Yassuda 
et al. 1985; Fagundes et al. 2004). The basic autosomal 
complement consists of 25 biarmed and four uniarmed 
pairs; the X chromosome is a large submetacentric, and 
the Y a minute metacentric. Because all populations of T. 
iheringi sampled do date show variable numbers (from 
1– 5) of supernumerary chromosomes (Yonenaga- Yassuda 
et al. 1985), both the morphology of the Y chromosome 
and the presence of supernumerary chromosomes are use-
ful markers to differentially diagnose T. iheringi from T. 
dimidiatus. Typically these chromosomes are heteroge-

Proechimys [(Proechimys)] iheringi: Ellerman, 1940:122; 
name combination.

Proechimys [(Trinomys)] iheringi iheringi: Moojen, 1948: 
378; name combination.

Trinomys iheringi: Lara, Patton, and da Silva, 1996:405; 
fi rst use of current name combination.

Trinomys iheringi iheringi: Lara and Patton, 2000:666; name 
combination.
description:  Medium- sized member of genus the 

tail shorter than head and body; average head and body 
length 191 mm (s.d. 16.1; N = 82), tail length 171 mm (s.d. 
12.4; N = 68), hindfoot length 44 mm (s.d. 2.5; N = 81), 
ear length 25 mm (s.d. 2.26; N = 79), and mass 209 g (s.d. 
33.5; Iack- Ximenes 2005). General color of upper parts 
cinnamon- buff, gradually becoming lighter on sides, and 
contrasting with white venter (Moojen 1948). Tail bicol-
ored, brownish above and white below, averaging 87% of 
head and body length, and lacking conspicuous hairy pen-
cil at tip (Pessôa and Reis 1996). Aristiforms hairs narrow 
and soft, 18– 23 mm in length and with maximum width 
0.6 mm (Pessôa and Reis 1996). Setiforms on mid- dorsal 
region whitish basally, gradually blackening toward tip but 
interrupted by cinnamon- buff subdistal zone; setiforms on 
outer thighs whitish on basal half but gradually turning to 
grayish at midshaft and fi nally pale cinnamon- buff along 
distal third. Hairs on both forefeet and hindfeet white dor-
sally (Moojen 1948).

Skull elongated and slender, with conspicuous ridges, 
average length 51.0 mm (s.d. 2.2; N = 119), basilar length 
35.6 (s.d. 1.7, N = 125), and zygomatic width 25.6 mm (s.d. 
0.8; N = 125) (Moojen 1948; Iack- Ximenes 2005). Incisive 
foramina oval, short (length 3.7 mm, averaging about 48% 
of diastema), and constricted posteriorly; septum always 
complete and columnar, with maxillary part short and vo-
mer not visible ventrally. Posterior palatine foramina po-
sitioned at plane of premolars. Postorbital pro cess of zy-
goma rounded and formed by both jugal and squamosal. 
Auditory bullae small, smooth, and uninfl ated (Moojen 
1948; Pessôa and Reis 1996). Upper molariform teeth with 
three primary folds, with rudimentary fourth fold on pos-
terior of M3; lower teeth also with three folds, fi rst smaller 
than others (Moojen 1948; Pessôa and Reis 1996).

Baculum shorter than those of most other species (length 
6.7 mm); dorsoventral curvature and lateral indentations 
lacking (Pessôa and Reis 1992a, 1996; Pessôa et al. 1996); 
distal end evenly rounded, lacking distal wings or median 
depression; proximal end with overall rounded shape.

distribution:  This species is known from several 
localities along the littoral and plateau of São Paulo state 
and from Ilha Grande on the southern coast of Rio de Ja-
neiro state, Brazil (Moojen 1948, Pessôa and Reis 1996; 
Iack- Ximenes 2005).
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width 25.8 mm (s.d. 1.0; N = 4) (Lara et al. 2002; Iack- 
Ximenes 2005). Incisive foramina oval, short (averaging 
about 32% of diastema length), and constrict posteriorly; 
septum complete and columnar; vomer does not contribute 
to ventral aspect of septum. Posterior palatine foramina 
located at plane of fi rst molars. Postorbital pro cess of zy-
goma rounded and comprising both squamosal and jugal; 
it never forms sharp spine. Auditory bullae smooth and of 
moderate size (11.3 mm, on average). Upper molariform 
teeth with three primary folds, with rudimentary fourth 
fold on posterior end of M3; lower teeth also have three 
folds, fi rst smaller than rest.

Baculum shorter than most other species (length 7.9 mm 
in only known male), with weakly developed distal wings 
and broad basal expansion that is strongly fl exed ven-
trally. Median trough evident along dorsal surface of basal 
portion.

distribution:  This species is known from only 
two localities along the southern coast of Bahia state, 
Brazil (Lara et al. 2002). Iack- Ximenes (2005) recorded 
specimens he identifi ed as T. mirapitanga from Estação 
Ecológica Nova Esperança- Wenceslau Guimarães (UFMG 
2155) and Fazenda São João (UFMG 2157) on the central 
coast of Bahia; however, these specimens are T. setosus.

selected localit ies  (Map 537): BRAZIL: Bahia, 
Cumuruxatiba Prado (MNRJ 48012), Estação Ecológica 
do Pau Brasil (type locality of Trinomys mirapitanga Lara, 
Patton, and Hingst).

subspecies :  Trinomys mirapitanga is monotypic.
natural history:  The type specimen and two 

paratypes  were collected at the Estação Ecológica do Pau 
Brasil, a biological reserve established to protect one of 
the largest remaining stands of Caesalpinia echinata (Fa-
baceae). No data are otherwise available on ecol ogy, be-
havior, or any other aspect of the population biology of T. 
mirapitanga.

remarks :  Trinomys mirapitanga is a member of 
mtDNA Clade 1 (sensu Lara and Patton 2000; see also 
Lara et al. 2002), sister to the T. dimidiatus and T. iheringi 
species pair. It differs from T. eliasi, T. paratus, T. seto-
sus, and T. yonenagae in having a tail less than the head 
and body length and no brush of elongated hairs at its tip, 
a round rather than speculate postorbital pro cess of the 
zygoma, oval incisive foramina, and a baculum with both 
distal and basal expansions. In comparison to T. dimidi-
atus, T. iheringi, and T. gratiosus, T. mirapitanga differs 
by having a well- developed maxillary portion of the sep-
tum of the incisive foramina, a postorbital pro cess of the 
zygoma formed by both squamosal and jugal elements, a 
more well- developed basal expansion of the baculum rela-
tive to the distal, strong ventral fl exion to the bacular base, 
and a median trough on its dorsal surface.

neous relative to size, morphology, banding patterns, pres-
ence/absence of NORs, and presence/absence of interstitial 
telomeric signals after fl uorescence in situ hybridization 
(Pessôa et al. 2005).

 Trinomys mirapitanga Lara, Patton, and Hingst- Zaher, 
2002
Pau Brasil Spiny Rat

synonym:
Trinomys mirapitanga Lara, Patton, and Hingst, 2002:237; 

type locality “Estação Ecológica do Pau Brasil, 16 km W 
Porto Seguro, Bahia, Brazil, 40 m alt.”
description:  Medium sized in comparison to con-

geners (Iack- Ximenes 2005), with average head and body 
length 216 mm (s.d. 15.3; N = 9), tail length 201 mm (s.d. 
13.3; N = 7), hindfoot length 50 mm (s.d. 2.8; N = 8), ear 
length 28 mm (s.d. 1.9; N = 9), and mass 259 g (s.d. 33.8). 
Overall coloration much darker along mid- dorsal region 
than in other species, forming dark cape on middle of back 
that contrasts with paler setiform hairs and much paler 
sides of body. Aristiforms in midback smoky- gray at their 
base with ochraceous- buff midsection and dark brown tip. 
Lateral setiform hairs typically with four color bands, drab- 
gray basally followed by smoky- gray, ochraceous- buff, and a 
black tip. Tail less than head and body in length (ca. 80%) 
and covered with short hairs. Aristiforms very long (mean 
24.9 mm) and wide (1.5 mm) at mid- dorsum, but shorter and 
more narrowed laterally (mean 19.5 mm and 1.3 mm, respec-
tively). Hairs on both forefeet and hindfeet white dorsally.

Skull large, with average length 52.4 mm (s.d. 1.5; 
N = 4), basilar length 36.8 (s.d. 1.2, N = 4), zygomatic 

Map 536    Selected localities for Trinomys iheringi (●).
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length, colored as skin to which they are attached. Hairs 
of tail tip much longer but do not form notable pencil. 
Hairs on both forefeet and hindfeet dorsally white, with 
whitish ungual tufts barely covering claws feet (Pessôa 
et al. 1992).

Skull slender, of moderate size, and slightly convex with 
average length 50.2 mm (s.d. 2.1; N = 7), basilar length 
35.5 mm (s.d. 1.9, N = 7), and zygomatic width 25.5 mm 
(s.d. 0.7; N = 7) (Pessôa et al. 1992; Iack- Ximenes 2005). 
Incisive foramina oval in shape, long (averaging about 
40% of diastema length), and wide posteriorly; septum 
incomplete and formed almost exclusively by premaxillae; 
maxillary part short. Posterior palatine foramina present 
at plane of fi rst molars. Postorbital pro cess of zygoma well 
developed and formed by both jugal and squamosal bones. 
Auditory bullae small and smooth. Two counterfolds on 
both upper and lower molariform teeth; upper incisors 
orthodont (Pessôa et al. 1992).

Baculum short (6.6 mm in length the only specimen ex-
amined), with slight dorsoventral curvature and tapered 
lateral indentation near midshaft; proximal end straight 
and paddle shaped, and distal end has weakly developed 
distal wings (Pessôa et al. 1992, 1996).

distribution:  Trinomys moojeni is apparently re-
stricted to the southern Espinhaço massif in east- central 
Minas Gerais state, Brazil. The original series composed 
of seven individuals was obtained in August 1954 by Cory 
T. Carvalho and João Moojen at two sites about 1,200 m 
elevation along the road that connects the cities of Lagoa 
Santa and Conceição do Mato Dentro, at the section in 
which it crosses the upper parts of Serra do Cipó, Espin-
haço Massif (Avila- Pires 1960b). More recently, T. moojeni 
was reported from Parque Nacional da Serra do Cipó (A. 
M. O. Paschoal et al. 2004) and Serra do Caraça Private 
Reserve (Cordeiro and Talamoni 2006).

selected localit ies  (Map 538): BRAZIL: Minas 
Gerais, Mata do Dr. Daniel, Conceição do Mato Dentro 
(type locality of Proechimys moojeni Pessôa, Oliveira, and 
Reis), Serra do Caraça Private Reserve, Tanque Grande 
(MNRJ 73489).

subspecies :  Trinomys moojeni is monotypic.
natural history:  Data recorded on specimen la-

bels of the type series suggest that T. moojeni is restricted 
to the upper forest formations. A total of 29 specimens 
of T. moojeni  were captured, marked, and recaptured 49 
times in the Serra do Caraça between January 2001 and 
January 2002 (Cordeiro and Talamoni 2006). The sex ra-
tio of adults was skewed in favor of females (1:2.3), with 
males predominantly captured in the dry season and fe-
males in equal numbers in both dry and rainy seasons. 
Mean dispersal distance of males (174.4 ± 40.0 m, N = 5) 
was greater than that of females (88.5 ± 24.1 m, N = 6). 

Trinomys moojeni (Pessôa, Oliveira, and Reis, 1992)
Moojen’s Spiny Rat

synonyms:
Proechimys moojeni Pessôa, Oliveira, and Reis, 1992:40; 

type locality “Mata do Dr. Daniel, Conceição do Mato 
Dentro, Minas Gerais, Brazil.”

T[rinomys]. moojeni: Lara, Patton, and Hingst, 2002: 235; 
fi rst use of current name combination.
description:  Medium- sized species in comparison 

to congeners, average head and body length 187 mm (s.d. 
18.2; N = 7), tail length 179 mm (s.d. 15.7; N = 6), hindfoot 
length 44 mm (s.d. 2.6; N = 7), and ear length 24 mm (s.d. 
1.5; N = 7) (Pessôa et al. 1992; Iack- Ximenes 2005). Dorsal 
and lateral color orange- brown, with orangish areas over 
neck and shoulders due to predominance of orange- banded 
setiform hairs. Dorsal pelage not particularly stiff, with 
relatively long (mean 20.4 mm) and narrow (mean 0.6 mm) 
blackish tipped aristiform hairs that become less common, 
smaller (mean 15.9 mm), and narrower (mean 0.5 mm) on 
sides and lateral thighs, where some aristiform hairs have 
distal half ochraceous rather than gradually darkening 
toward tip. Ventral pelage completely white, well defi ned 
from sides and dorsum. Tail bicolored on its anterior two- 
thirds, brownish dorsally and whitish below, with distal 
third whitish. Tail covered by short hairs along most of 

Map 537    Selected localities for Trinomys mirapitanga (●).
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are also similar to those of T. gratiosus from Monte Verde, 
Espírito Santo (2n = 56; FN = 108). Finally, our unpub-
lished mtDNA cytochrome-b sequence analyses support 
a sister relationship between T. moojeni and T. gratiosus, 
with the divergence level between the two species is about 
10%.

Trinomys paratus (Moojen, 1948)
Rigid- spined Atlantic Spiny Rat

synonyms:
Proechimys [(Trinomys)] iheringi paratus Moojen, 1948: 382: 

type locality “Floresta da Capela de São Braz, Santa Te-
resa, Espírito Santo, Brasil; altitude 630 meters.”

Trinomys paratus: Lara, Patton, and da Silva, 1996:405; 
fi rst use of current name combination.

Trinomys iheringi paratus: Lara and Patton, 2000:670; name 
combination.
description:  Large for genus, with mean head and 

body length 211 mm (187– 246 mm; s.d. 14.1; N = 23), tail 
length 212 mm (171– 235 mm; s.d. 15.2; N = 21), hindfoot 
length 498 mm (25– 54 mm; s.d. 5.8; N = 28), ear length 
28 mm (18– 33 mm; s.d. 3.4; N = 27), and mass 259 g (195– 
350 g; s.d. 40.2; N = 21). General color of upper parts varies 
from cinnamon to blackish- brown, becoming paler on sides, 
and contrasting with white venter. Tail approximately same 
length as head and body, and markedly bicolored (dark 
above, white below), with conspicuous hairy pencil at tip. 
Aristiform spines most rigid and large in genus; very long 
and wide at mid- dorsum, with average length 24.2 mm and 
mean width 1.6 mm. Aristiform color at mid- dorsum whit-
ish or pale buff basally, becoming gradually sepia toward 
apical region and black at tip; on rump aristiforms white 
basally becoming ochraceous toward to tip but sometimes 
interrupted by subapical zone light brownish- olive color. 
Setiforms on mid- dorsal region white or pale buff basally, 
becoming sepia toward tip but interrupted by tawny or 
orange- cinnamon subapical zone; setiforms on rump white 
basally, becoming sepia toward tip but also interrupted 
by cinnamon or pale pinkish- cinnamon subapical zone 
(Moojen 1948; Tavares 2007).

Skull large, elongated, and stout, with well- marked 
ridges in most specimens; average length of 52.4 mm (s.d. 
1.4; N = 10), basilar length 37.0 mm (s.d. 1.3 mm; N = 10), 
and zygomatic width 25.9 mm (s.d. 0.7; N = 10). Incisive 
foramina fusiform or oval in shape, and medium sized 
(mean length 4.4 mm, occupying about 40% of diastema 
length); septum complete and columnar, its premaxillary 
portion long, constituting about 75% of septum length; vo-
mer not visible in ventral view and maxillary portion small 
and wide. Posterior palatine foramina present at plane of 
premolars. Postorbital pro cesses of zygoma well developed 
and often slightly pointed, often composed of both jugal 

Sexual dimorphism in body mea sure ments was not signifi -
cant, and reproductive animals  were observed throughout 
the year. Likewise, young animals as well as pregnant and 
lactating females  were captured during both dry and rainy 
seasons, indicating that there is no seasonal pattern to the 
reproduction in this species; recruitment probably occurs 
shortly after weaning.

Trinomys moojeni is classifi ed as Endangered (B1ab.iii) 
by the IUCN (2011).

remarks :  The phyloge ne tic relationship of T. 
moojeni and other species in the genus has been uncertain. 
Lara and Patton (2000; see also Lara et al. 2002) hypoth-
esized a link between this species and the molecular clade 
including T. setosus, T. paratus, T. eliasi, and T. yonenagae 
based on morphological similarity. However, Lara and Pat-
ton (2000) also called attention to the fact that T. moojeni 
was the only taxon in the genus, apart from T. gratiosus 
gratiosus and T. g. panema, with an incomplete vomerine 
septum of the incisive foramina. Our close inspection of 
other usually relevant taxonomic characters also suggested 
a closer morphological affi nity between T. gratiosus and T. 
moojeni, including a tail of similar length as the head and 
body and without a pencil, a postorbital pro cess of the zy-
goma well developed and formed by jugal and squamosal 
bones, upper and lower molariform teeth with two coun-
terfolds, and a short baculum with weakly developed distal 
wings. Karyotypes (2n = 56, FN = 106; autosomal comple-
ment with 26 pairs of biarmed and one pair of uniarmed 
elements, with the X a large submetacentric and the Y a 
medium- sized metacentric; Corrêa et al. 2005) from Morro 
do Pilar, Minas Gerais, near the type locality of T. moojeni, 

Map 538    Selected localities for Trinomys moojeni (●).
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probably diverged in a relatively recent cladogenic event 
(see Remarks under T. eliasi).

Based on cranial qualitative and quantitative data, Ta-
vares and Pessôa (2010) delineated a notable cohesion 
along all known samples of T. paratus, confi rming Iack- 
Ximenes (2005) assertion that samples from Minas Gerais 
and Espírito Santo are indistinguishable based in cranial 
and external morphology. Contrasting to this uniformity, 
different bacular morphologies have been described for 
T. paratus from Santa Teresa, Espírito Santo (Pessôa et al. 
1996) and those from Caratinga, Minas Gerais (Lara and 
Patton 2000; Lara et al. 2002). Whereas the proximal 
end of the baculum from Caratinga is rectangular, in the 
specimen from Santa Teresa it is pointed. We reanalyzed 
the baculum described by Pessôa et al. (1996) and noted 
that it is damaged at the proximal end. If this broken piece 
is replaced to its original position, the general morphol-
ogy will have the same general appearance of the baculum 
described from Caratinga. More specimens from Espírito 
Santo state should be analyzed to allow a more reliable as-
sessment of bacular variation in the species.

The karyotype T. paratus is unknown. Paresque et al. 
(2004) published a karyotype attributed to Trinomys 
iheringi from Espírito Santo, with specimens collected from 
Estação Biológica de Santa Lúcia, Santa Teresa (where T. 
gratiosus gratiosus is known to occur), and in Reserva Bi-
ológica Duas Bocas, Cariacica (a locality of T. paratus). 
Unfortunately, the authors did not specify the provenance 
of the published karyotype, which had the same 2n and FN 
described and attributed to T. gratiosus by Zanchin (1988).

and squamosal. Auditory bullae large, smooth, and slightly 
infl ated (mean bullar length 10.3; s.d. 0.5; N = 10; Tavares 
2007). PM4– M1 in specimens from type locality with one 
major fold and often two counterfolds.

Baculum elongated and moderate to thin (average 
length 9.8 mm), with slight dorsoventral curvature and 
without expansions or apical wings; proximal end slightly 
broader than shaft, elongated and almost rectangular; dis-
tal end concave (Lara and Patton 2000; Lara et al. 2002; 
Iack- Ximenes 2005; see Remarks).

distribution:  Trinomys paratus is known from 
few localities in the southern half of Espírito Santo and 
east- central Minas Gerais states (Iack- Ximenes 2005).

selected localit ies  (Map 539): BRAZIL: Es-
pírito Santo, Aracruz Florestal, Aracruz (Lara and Patton 
2000), Barra do Jucu, Vila Velha (MNRJ 33776), Cari-
acica (Tavares and Pessôa 2010), Floresta da Capela de 
São Bráz, Santa Teresa (type locality of Proechimys [(Tri-
nomys)] iheringi paratus Moojen), Lagoa de Sete Pontas, 
Itapemirim (Tavares and Pessôa, 2010); Minas Gerais, 
Estação Biológica de Caratinga, Caratinga (Tavares and 
Pessôa 2010).

subspecies :  Trinomys paratus is monotypic.
natural history:  Information about natural his-

tory of Trinomys paratus is very limited. The geographic 
range extends along Atlantic Forest formations in rela-
tively low elevations (below 400 m). According to label 
data, specimens of the type series  were captured in mata 
virgem (undisturbed original forest). The type locality is 
in a submontane region of moist dense forest, but the 
species also inhabits lowland dense moist forests (as at 
Viana, Espírito Santo), coastal sand vegetation restinga 
close to the littoral (Lagoa de Sete Pontas, Itapemirim), 
and inland semideciduous forests (as in Caratinga). 
Compared to other terrestrial small mammals, Trino-
mys paratus was very abundant in a parasitological sur-
vey carried out in Reserva Biológica Duas Bocas (I. S. 
Pinto, Botelho et al. 2009; I. S. Pinto, Loss et al. 2009; 
I. S. Pinto, Santos et al. 2009; T. M. Pereira et al. 2010), 
with a relatively high prevalence of siphonaptera infesta-
tion (I. S. Pinto, Botelho et al. 2009). At Viana, Espírito 
Santo, individuals of T. paratus collected in a secondary 
forest  were infected with Leishmania forattini, with the 
parasite isolated from skin lesions (Falqueto et al. 1985, 
1998).

remarks :  Lara and Patton (2000) obtained partial 
mtDNA cytochrome-b sequences from specimens col-
lected at Caratinga, Minas Gerais state, and Aracruz, Es-
pírito Santo state, which showed to be very similar (0.5% 
of divergence), despite the geographic distance of about 
250 km between these localities. In their analyses, T. para-
tus formed a clade with T. eliasi, the two lineages having Map 539    Selected localities for Trinomys paratus (●).
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tions; proximal end round and distal end thin and concave. 
In T. s. elegans, bacular shaft straight without dorsoven-
tral curvature or lateral indentations; distal end lacks both 
median depression and distal wings; and proximal end 
straight, without lateral expansions.

distribution:  Trinomys setosus has the broadest 
geographic range of any species in the genus, occurring 
throughout the states of Sergipe, Bahia, Minas Gerais, Es-
pírito Santo, and Rio de Janeiro, Brazil.

selected localit ies  (Map 540): T. setosus seto-
sus—BRAZIL: Bahia, Fazenda Aldeia, 7 km NNW of Va-
lença (Lara and Patton 2000), Itambé (MNRJ 8323), Mata 
do Nono, São Felipe (Iack- Ximenes 2005), Mata do Ribeirão 
da Fortuna, 40 km W of Ilhéus, Itabuna (Proechimys [(Tri-
nomys)] iheringi denigratus Moojen); Espírito Santo, Lin-
hares (Pessôa et al. 1996), São Mateus (Iack- Ximenes 2005); 
Minas Gerais, Almenara (MNRJ 73409), Mata da Praúna, 
5 km N (by road) of Conceição do Mato Dentro (Lara 
and Patton 2000); Sergipe, Fazenda Cedro, near Estância, 
outside Crasto (MNRJ 29370), Fazenda Cruzeiro, 13km 
SSE of Cristinápolis (Lara and Patton 2000). T. setosus 
elegans— BRAZIL: Minas Gerais, Fazenda Cauaia, Matoz-
inhos (Iack- Ximenes 2005), Fazenda Esmeralda, 30 km E 
and 4 km N (by road) of Rio Casca (Lara and Patton 2000), 
Juiz de Fora (MNRJ 34127), Santa Bárbara (Iack- Ximenes 
2005); Rio de Janeiro, Cambuci (Attias et al. 2009).

subspecies :  We recognize two subspecies, following 
Moojen (1948) and Lara and Patton (2000).

T. s. setosus (Desmarest, 1817)
synonyms:

Echimys setosus Desmarest, 1817b:59; type locality “Amé-
rique”; Moojen (1948) suggested that the type came 
from “(southern?) Bahia,” Brazil.

L[oncheres]. myosurus Lichtenstein, 1820:192, Fig. 2; type 
locality “Provinz Bahia,” Brazil.

M[us]. leptosoma Brants, 1827:150; type locality “Bahia,” 
Brazil.

[Mus] cinnamomeus Lichtenstein, 1830:plate 36 Fig. 2; no 
type locality designated.

Echimys cayennensis: Pictet, 1841:146; not E. cayennen-
sis Desmarest [= Proechimys guyannensis (É. Geoffroy 
St.- Hilaire)].

Echinomys leptosoma: Tschudi, 1845:174; name combina-
tion.

L[oncheres]. cayennensis: Schinz, 1845:109; name combi-
nation; not cayennensis Desmarest [= Proechimys guy-
annensis (É. Geoffroy St.- Hilaire)].

[Echimys] cinnamomeus: E.- L. Trouessart, 1880b:180; name 
combination.

[Echimys] [cayennensis] leptosomus: E.- L. Trouessart, 1880b: 
180; name combination.

Trinomys setosus (Desmarest, 1817)
Elegant- spined Atlantic Spiny rat

synonyms:  See under Subspecies.
description:  Medium to large spiny rat, with 

mean head and body length 204 mm (range: 180– 226 mm, 
s.d. 13.9; N = 28), tail length 209 mm (168– 230 mm, s.d. 
16.1; N = 27), hindfoot length 49 mm (43– 53 mm, s.d. 
2.7; N = 31), ear length 27 (20– 33 mm, s.d. 2.0; N = 31), 
and mass 203.6 g (s.d. 33.5; N = 22) (Iack- Ximenes 2005). 
General color of upper parts varies from brownish- olive 
to cinnamon, gradually changing to olive or pale cinna-
mon on sides and outer thighs, contrasting with white ven-
ter; marked cinnamon color at nape present in most indi-
viduals. Tail bicolored, brownish above and white below, 
with conspicuous whitish or cinnamon hairy pencil at tip 
(Moojen 1952), and slightly longer than head and body 
(about 103%). In northernmost part of geographic range, 
specimens tend to have very spiny appearance, whereas 
those from southernmost part have softer pelage. Aristi-
forms of mid- dorsal region long (ranging from 17– 22 mm), 
wide in T. s. setosus (mean 1.1 mm; N = 10) but narrow 
in T. s. elegans (mean 0.7 mm; N = 10). Setiforms on mid- 
dorsal region gray basally, gradually blackening toward tip 
but interrupted by cinnamon subdistal zone. Setiforms on 
outer thighs gray on basal half then gradually become cin-
namon at tip (Moojen 1948).

Skull large, without conspicuous ridges, and with length 
averaging 51.3 mm (s.d. 2.4; N = 42), basilar length 36.7 mm 
(s.d. 1.8, N = 47), and zygomatic width 25.2 mm (s.d. 1.0; 
N = 53) (Iack- Ximenes 2005). Incisive foramina lyre shaped, 
long, and narrow (4.7 × 2.2 mm, averaging about 44% of 
diastema length), usually without conspicuous constriction 
at posterior end; foramina slightly shorter in specimens from 
Sergipe state; septum complete, with premaxillary portion 
elongated and vomer visible, extending along most of length 
of septum with its posterior part touching maxillary part, 
which is reduced to a small pro cess. Posterior palatine fo-
ramina obsolete but located at level of M1. Postorbital pro-
cess of zygoma well developed and markedly spiniform, 
slender, and involves only jugal. Auditory bullae large and 
infl ated. Upper premolars with two counterfolds; upper mo-
lars have one to three counterfolds.

Bacular morphology varies both among and within sub-
species (Pessôa and Reis 1992a; Pessôa et al. 1996; Lara 
et al. 2002; Iack- Ximenes 2005). Two bacular types pres-
ent in specimens of T. s. setosus. Specimens from Itabuna, 
Bahia, with dorsoventrally curved shaft on proximal third 
and lateral indentation near middle, broadened near proxi-
mal end, and round at tip; distal end concave and without 
median depressions or distal wings. In contrast, specimens 
from Conceição do Mato Dentro, Minas Gerais, shaft nar-
row and lacks dorsoventral curvature and lateral indenta-
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Proechimys setosus: Thomas, 1921h:141; part.
[Proechimys] fuliginosa: Hershkovitz, 1948a:128; name 

combination but incorrect gender concordance.
[Proechimys] elegans: Tate, 1935:400; name combination.
Proechimys [(Proechimys)] elegans: Ellerman, 1940:119; 

name combination.
Proechimys [(Trinomys)] setosus elegans: Moojen, 1948: 

387; name combination.
Proechimys (Trinomys) setosus elegans: Paula Couto, 1950: 

166; name combination.
Trinomys setosus elegans: Lara and Patton, 2000:665; fi rst 

use of current name combination.
This subspecies occurs in the southwestern part of the 

species range, in interior Minas Gerais and northern Rio 
de Janeiro, Brazil.

natural history:  A single female captured at 
Itabuna, Bahia, on 9 January 1944 gave birth to two 
young on 26 January 1945 (Moojen 1948). Each mea-
sured 177 mm in total length and weighed 27.8 g shortly 
after birth. Moojen (1948) gave external and craniodental 
mea sure ments at the age of two months, by which time 
head and body length had increased to 120 mm and skull 
length to 35– 36 mm, for example. Young specimens  were 
captured from January to May. Despite the high levels of 
rainfall in the area of the Itabuna, Moojen (1948) men-
tioned that the type series of T. denigratus came from a for-
est with deciduous trees, and that all animals  were trapped 
near water. On the basis of observations reported by Lund 
(1841b), Moojen (1952) reported that elegans is found 
near water bodies, being a good swimmer and building 
nests on the grass at the margin of lakes.

G. A. B. Fonseca and Kierulff (1988) found that T. se-
tosus was the most abundant rodent in a 17- month study 
in semideciduous forest in Minas Gerais state. Individuals 
 were captured in all months of the study, but with a peak 
in the late dry season. Pregnant and lactating females  were 
present year- round, although breeding individuals  were 
more frequent in mid- dry and midrainy seasons. They clas-
sifi ed T. setosus as entirely terrestrial, lacking any scanso-
rial ability. Analysis of stomach contents indicated that this 
spiny rat is primarily frugivorous, but also opportunisti-
cally feeds on insects and seeds.

Individuals from Três Braços, Bahia state, served as a 
natural reservoir of Leishmania forattini (Barretto et al. 
1985; Yoshida et al. 1993; reported as Proechimys iheringi 
denigratus).

remarks :  The precise type locality of Echimys setosus 
Desmarest is unknown. Thomas (1921h) reviewed the type 
specimens of setosus and elegans and treated them as syn-
onyms. Moojen (1948) identifi ed specimens collected by 
Wied- Neuwied as setosus, and only examined one speci-

[Echimys] [cayennensis] myosurus: E.- L. Trouessart, 1880b: 
180; name combination.

[Proechimys] setosus: J. A. Allen, 1899c:264; name com-
bination.

[Proechimys] cinnamomeus: E.- L. Trouessart, 1904:609; 
name combination;

[Echimys] leptosoma: Thomas, 1921h:41; name combina-
tion.

Proechimys [(Proechimys)] leptosoma: Ellerman, 1940:119; 
name combination.

Proechimys [(Proechimys)] myosurus: Ellerman, 1940:119; 
name combination.

Proechimys [(Trinomys)] setosus: Ellerman, 1940:122; name 
combination.

Proechimys [(Trinomys)] setosus setosus: Moojen, 1948: 
369, 385; name combination.

Proechimys [(Trinomys)] iheringi denigratus Moojen, 1948: 
375; type locality “Mata do Ribeirão da Fortuna, 40 
kilometers west of Ilhéus, Itabuna, Bahia, Brazil.”

Trinomys setosus: Lara, Patton, and da Silva, 1996:405; 
name combination.

Trinomys myosurus: Eisenberg and Redford, 1999:499; 
name combination.

Trinomys setosus setosus: Lara and Patton, 2000:665; fi rst 
use of current name combination.

Trinomys iheringi denigratus: Lara and Patton, 2000:665; 
name combination.

T[rinomys]. s[etosus]. denigratus: Lara, Patton, and Hingst- 
Zaher, 2002:235; name combination.
The nominotypical subspecies is distributed in the 

northeastern part of the species range, from the coastal for-
ests of Bahia and Espírito Santo, extending to the interior 
of Minas Gerais, Brazil.

T. s. elegans (Lund, 1839)
synonyms:

Loncheres elegans Lund, 1839a:233; nomen nudum.
E[chimys]. elegans Lund, 1839c:59 [1841a:99]; type local-

ity “Rio das Velhas Floddal” (Lund 1841a:134), Lagoa 
Santa, Minas Gerais, Brazil.

E[chinomys]. fuliginosus Wagner, 1843a:343; type locality 
“Brasilien.”

Lonch[eres]. fuliginosa: Schinz, 1845:115; name combina-
tion.

Echimys fuliginosus: Water house 1848:341; name combi-
nation.

Echinomys cajennensis: Winge, 1887:71: name combina-
tion; misapplication and misspelling of cayennensis Des-
marest to Lund’s specimens from Lagoa Santa.

[Proechimys] fuliginosus: E.- L. Trouessart, 1904:609; name 
combination.
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of 25 pairs of metacentric, submetacentric, and subtelo-
centric autosomes and two pairs of acrocentric autosomes 
(pairs 26 and 27). The X chromosome is a large acrocen-
tric corresponding in size to the third autosomal pair; the 
Y chromosome is acrocentric and one of the smallest chro-
mosomes in the set (Corrêa et al. 2005).

Trinomys yonenagae (P. L. B. Rocha, 1996)
Torch- tail Spiny Rat, Yonenaga’s Spiny Rat

synonyms:
Proechimys yonenagae P. L. B. Rocha 1996:540; type lo-

cality “Ibiraba, Bahia, Brazil (10°48′S, 42°50′ W).”
Trinomys yonenagae: Lara and Patton, 2000:665; fi rst use 

of current name combination.
Trinomys yonenga: Lara and Patton, 2000:668; lapsus cal-

ami in the spelling of yonenagae (Rocha).
description:  Small to medium- sized member of 

genus, with mean head and body length 164 mm (141– 
195 mm; s.d. 14.2; N = 23), tail length 191 mm (169– 
225 mm; s.d. 10.1; N = 23); hindfoot length 44 mm (41– 
51 mm; s.d. 2.3; N = 23), and ear length 24 (20– 27 mm; s.d. 
1.7; N = 23) (Iack- Ximenes 2005). General color of upper 
parts paler than any other congeneric species, generally pale 
cinnamon mixed with darker hairs on mid- dorsum, gradu-
ally becoming lighter on sides, and only slightly contrasting 
with white ventral coloration. Pelage relatively soft for ge-
nus; aristiforms on mid- dorsum of medium length and soft, 
with average total length 16– 19 mm and maximum width 
about 0.6 mm. Tail markedly bicolored (brownish above 

men of elegans, recognizing two subspecies, P. setosus se-
tosus and P. s. elegans. Moojen (1948) also described P. 
iheringi denigratus based on a series from Itabuna, south-
ern Bahia.

In their mtDNA cytochrome-b phyloge ne tic study, Lara 
and Patton (2000) analyzed specimens from Cristinápolis 
(Sergipe) and Valença (Bahia), regarding them as T. s. seto-
sus, a sample from Rio Casca (Minas Gerais), which they 
identifi ed as T. s. elegans, and specimens from Conceição 
do Mato Dentro (Minas Gerais), which they referred to as 
T. i. denigratus. These samples  were grouped in a mono-
phyletic lineage belonging to their “Clade 2,” leading these 
authors to reallocate the three subspecies to T. setosus. 
Iack- Ximenes (2005) examined holotypes of these three 
taxa and, based on a lack of defi nable morphological dif-
ferences between setosus and denigratus, proposed that the 
latter be regarded as a ju nior synonym of T. setosus. He 
also suggested that elegans be elevated to species category, 
recognizing both T. setosus and T. elegans in his “setosus 
group.” The topology of Clade 2 (Lara and Patton, 2000), 
however, does not corroborate the monophyly of T. seto-
sus sensu Iack- Ximenes (2005) because a haplotype of an 
individual identifi ed by him as T. elegans emerges as a 
lineage inside T. setosus in the Lara and Patton (2000) 
analysis. Despite the absence of monophyly, a relatively 
high divergence in mtDNA sequences (7.88%) was found 
between samples from Sergipe and Minas Gerais (Lara 
and Patton 2000), indicating some degree of differentia-
tion between the setosus from Sergipe and elegans from 
Minas Gerais.

We analyzed recently collected samples from central and 
northern Minas Gerais state, and observed that combina-
tions of characters usually considered diagnostic between 
the two forms in the extremes of the distribution (e.g., con-
stricted incisive foramina characteristic of elegans and the 
basally expanded baculum of setosus) could be found in a 
same individual. Likewise, aristiform width and coloration, 
which are quite distinct at the extremes of the distribution, 
showed intermediate conditions in this part of the geo-
graphic range. Therefore, the molecular and morphological 
data currently available do not support a clear distinction 
between setosus and elegans and suggest a contact zone be-
tween these two forms. We thus recognize denigratus and 
setosus as synonyms, following Iack- Ximenes (2005), but 
regard Trinomys setosus as a single taxon with two sub-
species: T. s. setosus (occurring in the northernmost part of 
range) and T. s. elegans (in the southernmost part of range).

The karyotype of T. s. setosus from Almenara, Minas 
Gerais state, is 2n = 56 and FN = 108 (unpublished data). 
Trinomys setosus elegans from Santa Bárbara, Minas 
Gerais has 2n = 56 and FN = 104. This karyotype consists 

Map 540    Selected localities for Trinomys s. setosus (●) and Trinomys s. 
elegans ( ).
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Trinomys yonenagae is the only small mammal found 
on the sand dunes near Ibiraba, and should be the prey 
of multiple predators (P. L. B. Rocha 1996; J. W. Santos 
and Lacey 2011). Most food and water consumed by this 
spiny rat is obtained from seeds of Eugenia (Myrtaceae). 
Individuals live in self- dug burrow systems, the majority of 
which are located in valleys among sand dunes, where veg-
etation is sparse, resulting in high soil temperature (60°C) 
during daylight hours ( J. W. Santos and Lacey 2011). 
Mean density of occupied burrow systems is 9.9 ±1.6 per 
hectare, with each system having 1 to 13 entrances (mean 
5.4 ± 4.2) per burrow system. Field data suggested that 
adults of both sexes share burrow systems and, in some 
cases, nest sites ( J. W. Santos and Lacey 2011). Trinomys 
yonenagae meets the spatial criteria used to diagnose so-
ciality in fossorial rodents ( J. W. Santos and Lacey 2011). 
In accordance with sociality indices found in the fi eld, cap-
tive experiments showed that the intensity of affi liative 
behavior in T. yonenagae is high, both in intersexual and 
intrasexual encounters ( J. N. S. Freitas et al. 2003, 2008, 
2010). This species was thus markedly more affi liative 
than other Trinomys or Thrichomys species, lacking the 
types of anxiety signals often associated with social inter-
actions ( J. N. S. Freitas et al. 2008). Affi liation was medi-
ated by acoustic communication by for males and females, 
and does not differ between animals from the same social 
group or from different social groups. However, females 
tended to spend more time near familiar males than un-
familiar males, a pattern interpreted as an evidence of so-
cial monogamy (Manaf and Oliveira 2009). Alternatively, 
J. W. Santos and Lacey (2011) provided data on extensive 
overlap in home ranges of males and females and sug-
gested a promiscuous mating system. Trinomys yonenagae 
may use secretions from an anal scent gland as communi-
cation signals in social interaction (Manaf, Brito- Gitirana, 
and Oliveira 2003).

In captive experiments, T. yonenagae employed stop- 
and- go search (in accordance with fi eld data; P. L. B. Ro-
cha 1991), a pattern of locomotion characterized by a no-
table component of vigilance (Manaf, Brito- Gitirana, and 
Oliveira 2003). Individuals use saltatorial locomotion and 
leave burrows at night (P. L. B. Rocha 1991); captive studies 
indicated a regular pattern of circadian activity restricted to 
nocturnal hours (Marcomini and Oliveira 2003).

Trinomys yonenagae is classifi ed as Endangered (B1ab.
iii) by the IUCN (2011).

remarks :  P. L . B .  Rocha (1996) hypothesized that 
T. yonenagae shared a closer relationship with T. albispi-
nus, forming a natural clade in the genus, based in tooth 
morphology and geography. Alternatively, Pessôa et al. 
(1998) suggested a close affi nity with a polytypic Trinomys 
iheringi (which then included eliasi and paratus as valid 

and white below) and long, averaging about 120% of head 
and body length, with very long hairy pencil at tip (hairs 
extend more than 30 mm beyond tail tip). Hindfeet espe-
cially long for genus (P. L. B. Rocha 1996).

Skull medium in length and relatively narrow, being 
more robust in parietal and occipital region, and with 
marked ridges, but becoming progressively more slender 
and delicate toward rostrum. Average skull length 44.7 mm 
(s.d. 4.4; N = 31), basilar length 30.8 mm (s.d. 3.5; N = 31), 
and zygomatic width 21.9 mm (s.d. 1.8; N = 31). Incisive 
foramina often oval and elongated (mean length × length, 
4.3 × 2.4 mm), occupying about 45% of diastema; sep-
tum complete, with long premaxillary portion, occupying 
about 75% of septum, short maxillary portion, and vomer 
not visible in ventral view. Postorbital pro cess of zygoma 
well developed and typically formed only by jugal; unique 
among other species in having laminar infl ection of jugal. 
Auditory bullae large, smooth, and distinctively very in-
fl ated (mean bullar length 10.3 mm; s.d. 0.5). PM4– M1 
with one major fold and one counterfold.

Baculum elongated (mean length 8.1 mm; s.d. 0.7; 
N = 7) and slender, with slight dorsoventral curvature; 
distal end median depression or apical wings; shaft with 
slight lateral indentations near distal end and broaden-
ing toward proximal end, but interrupted by terminal 
constriction at about its fi fth part; proximal end pointed 
(P. L. B. Rocha 1996).

distribution:  Trinomys yonenagae is known from 
sandy dunes on the left bank of middle Rio São Francisco, 
in northwestern Bahia state, Brazil.

selected localit ies  (Map 541): BRAZIL: Bahia, 
Ibiraba (type locality of Proechimys yonenagae Rocha), 
Queimadas (P. L. B. Rocha 1996).

subspecies :  Trinomys yonenagae is monotypic.
natural history:  This species is restricted to a 

small area in a semiarid sandy dune habitat characterized 
by a sparse vegetative covering and subject to the macrocli-
matic conditions of Caatinga biome (P. L. B. Rocha 1996). 
Local herbaceous vegetation is composed mainly of spiny 
bromeliads and cacti, but with the genus Eugenia (Myrta-
ceae) comprising 35% of shrub and tree species ( J. W. 
Santos and Lacey 2011). Some ecological, behavioral, and 
morphological traits of this species are very distinctive rel-
ative to its forest- dwelling congeners and apparently repre-
sent generalized convergent traits of desert rodents broadly 
recognized as adaptations to semiarid conditions. Among 
these traits are the medium to small sized body, very in-
fl ated tympanic bullae, long hindfeet and tail, strongly pen-
ciled tail, asymmetrical pattern of limb coordination, colo-
nial behavior, and burrow- dwelling habits (P. L. B. Rocha 
1996; P. L. B. Rocha et al. 2007; J. N. S. Freitas et al. 2008, 
2010; J. W. Santos and Lacey 2011).
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and near the anus. There are four or fi ve pairs of mammae, 
each lateral in position and located high on the side.

As with other echimyids, the fourth upper and lower 
premolars are not replaced and are thus generally consid-
ered deciduous. All cheek teeth, above and below, are fl at- 
crowned and extremely hypsodont but not hypselodont. 
The upper toothrows converge anteriorly, but not to the 
degree as in Dactylomys, and are inclined outward. Upper 
cheek teeth have two labial fl exi and three lingual fl exi; 
lower cheek teeth have one labial and three lingual fl exids, 
although pm4 has an additional anterior lake. The reen-
trant folds of both upper and lower cheek teeth become 
lakes with wear. The incisors are broad and deep, with the 
enamel strongly pigmented orange. The skull is long and 
broad, fl at in lateral profi le, and with a broad, deep, and 
elongated rostrum. A sagittal crest is well developed. The 
zygomatic arch is broad and fl aring, the jugal is thick but 
does not approach the lacrimal, and the jugal fossa is re-
duced. The infraorbital foramen is large without a distinct 
groove on the ventral surface for nerve passage. The an-
gular pro cess of the mandible is strongly defl ected and 
the coronoid pro cess is vestigial. Stems of the internal 
carotid artery and stapedial artery are both missing (de-
scription from Woods 1984). The subfamily contains the 
single, monotypic extant genus Myocastor, but the fos-
sil record is rich, with nine genera recognized in deposits 
from the Early Miocene to Late Pliocene (McKenna and 
Bell 1997).

As noted earlier, myocastorines have been frequently 
treated as a subfamily of the Capromyidae (Hall 1981; 
Simpson 1945). However, Woods and Howland (1979) 
documented numerous important morphological differences 
between these two groups that supported their phyletic dis-
tinctness. Landry (1957) placed the myocastorines as a sepa-
rate family in his superfamily Octodontoidea. B. Patterson 
and Pascual (1968a), B. Patterson and Wood (1982), and 
McKenna and Bell (1997) placed Myocastor as a subfam-
ily of the Echimyidae. Woods (1984:445) considered it 
“slightly more closely related to echimyids than to capro-
myids or octodontids” and treated it as a separate family 
in the same superfamily as the echimyids and octodontids. 
He concluded, however, that the myocastorids had their 
origin from echimyids of the subfamily Adelphomyinae in 
the Oligocene, which would make the Echimyidae para-
phyletic to his Myocastoridae. Both molecular sequence 
analyses (Y. L. R. Leite and Patton 2002; Galewski et al. 
2005; Upham and Patterson 2012) as well as a cladistic 
analysis of morphological traits (G. A. S. Carvalho and 
Salles 2004) solidly place Myocastor as nested within the 
Echimyidae. These studies form the basis for the inclu-
sion of myocastorines as a subfamily of the Echimyidae 
herein.

species and bonafi dei, denigratus, gratiosus, and panema 
as subspecies of iheringi) based on bacular structure and 
quantitative cranial variation. Finally, in their mtDNA 
phyloge ne tic analysis, Lara and Patton (2000) placed T. 
yonenagae within a clade comprising T. paratus, T. setosus, 
and T. eliasi, and to the exclusion of both T. albispinus and 
T. iheringi. Although this analysis supported T. yonenagae 
as a very distinct taxon, its relationship to the remaining 
species in its clade remains unclear.

The karyotype of T. yonenagae is 2n = 54 and FN = 104, 
including an autosomal complement of 26 pairs of meta-
centrics or submetacentric chromosomes; the X chromo-
some is a large- sized acrocentric; the Y is a small metacen-
tric (Leal- Mesquita et al. 1992).

Subfamily Myocastorinae Ameghino 1902
James L. Patton

These are large- bodied, robust, and heavy rodents adapted 
for an aquatic lifestyle. Head and body length ranges to 
600 mm, tail length to 450 mm, hindfoot length to 120 mm, 
and mass averages more than 1 kg. The ears are small 
(maximally 35 mm in height), nearly hidden in the thick 
fur; the mouth is closable behind the incisors; the tail is 
long, round, thick, scaly, and sparsely haired; the limbs are 
short; the hindfeet have four toes, each with a long claw, 
and webbed between; the pollex is reduced in size and the 
fi fth toe of the forefoot is unwebbed; and the pelage is soft 
and thick with dense underfur and long guard hairs. Se-
baceous glands are located near the corner of the mouth 

Map 541    Selected localities for Trinomys yonenagae (●).
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century (e.g., Water house 1848; E.- L. Trouessart 1880) un-
til J. A. Allen (1895a:182– 183) pointed out that Myocastor 
Kerr was a valid, earlier name. Kerr’s Myocastor was based 
on both Mus coypus G. I. Molina and Castor zibethicus 
Linnaeus [= Ondatra zibethicus, the muskrat], and Allen se-
lected the coypu as the type species by elimination. This ac-
tion was solidifi ed in Opinion 55 of the ICZN (1913), which 
fi xed zibethicus Linnaeus as the type of Ondatra Link, leav-
ing Mus coypus G. I. Molina as the sole member of Kerr’s 
Myocastor. Other nineteenth century names (e.g., Potamys 
Larranhaga or Mastonotus Wesmael)  were either based di-
rectly or indirectly, through Azara’s (1801) “guouiya,” on 
Molina’s Mus coypus, and Guillinomys Lesson was based 
on Molina’s indeterminable Castor Huidobrius. Cabrera 
(1961:568) and Woods and Kilpatrick (2005:1593) gave 
Desmarest, 1825 as the author and date for Potamys, but 
both F. Cuvier (1823b) and Larranhaga (1823) had pro-
posed the name two years earlier. Furthermore, Desmar-
est’s paper appeared in 1826, not 1825.

B. Patterson and Pascual (1968a:7) regarded Tramyocas-
tor Rusconi, proposed for two fragmentary fossil species, as 
indistinguishable from Myocastor, and Verzi, Deschamps, 
and Vucetich (2002) reviewed the status of Paramyocas-
tor and other generic names assigned to it from the Late 
Miocene to Late Pliocene. Earliest rec ords of Myocastor are 
from the Late Miocene Mesopotamian deposits in Argen-
tina (Candela and Noriega 2003; Candela 2004).

Myocastor coypus (G. I. Molina, 1782)
Coypu, Nutria

synonyms:
Castor Huidobrius G. I. Molina, 1782:287; Latinized name 

for the ‘guillino’ of G. I. Molina (1776); see also Alsop’s 
En glish translation of Molina (1808:240); regarded as 
a nomen dubium by Thomas (1920g:225) and Osgood 
(1941:408– 409).

Mus coypus G. I. Molina, 1782:287; type locality “Chili”; 
given as “Rio Maipo, Santiago Province, Chile” by Woods 
et al. (1992:1).

Myocastor coypus: Kerr, 1792; fi rst use of current name 
combination.

Ondatra coypus: H. F. Link, 1795:76; name combination.
Hydromys coipou É. Geoffroy St.- Hilaire, 1804:254; name 

combination and incorrect subsequent spelling of coy-
pus G. I. Molina.

Myopotamus Bonariensis É. Geoffroy St.- Hilaire, 1805:82; 
type locality given as “Rio Parana, Paraguay” by Woods 
et al. (1992).

Hydromis coypou É. Geoffroy St.- Hilaire, 1805:86; name 
combination and incorrect subsequent spelling of coy-
pus G. I. Molina.

Mus castorides Burrow, 1815:168; type locality “the Brazils.”

Genus Myocastor Kerr, 1792

synonyms:
Mus: G. I. Molina, 1782:287; part (listing of huidobrius, 

a nomen dubium, and description of coypus); not Mus 
Linnaeus.

Myocastor Kerr, 1792:225; type species Mus coypus G. I. 
Molina by subsequent designation (Palmer 1904:438).

Hydromys É. Geoffroy St.- Hilaire, 1804:253; partly based 
on Mus coypus G. I. Molina; not Hydromys É. Geoffroy 
St.- Hilaire in current usage (Muridae; see Tate 1936: 642; 
Ellerman 1941:298; Musser and Carleton 2005:1333).

Myopotamus É. Geoffroy St.- Hilaire, 1805:82; based on 
manuscript name of the French naturalist Philibert Com-
merson (see Palmer 1904:440).

Hydromis É. Geoffroy St.- Hilaire, 1805:86; part (descrip-
tion of coypou); incorrect subsequent spelling of Hydro-
mys É. Geoffroy St.- Hilaire.

potamys F. Cuvier, 1823b:184; name given under Myopota-
mus but stated as different from Commerson’s animal 
(“qui est plus régulièrement formé que celui de Commer-
son”); see also Desmarest (1826:491).

Potamys Larranhaga, 1823:83; based on the “quouiya” of 
Azara (1801:5), which equals Mus coypus G. I. Molina.

Castor J. B. Fischer, 1829:286; part (listing of huidobrius 
and coypus); not Castor Linnaeus.

Mastonotus Wesmael, 1841:61; type species Mastonotus 
popelairi Wesmael (= Mus coypus G. I. Molina).

Guillinomys Lesson, 1842:126; type species Guillinomys 
Chilensis Lesson, which was based on Castor Huido-
brius G. I. Molina.

Tramyocastor Rusconi, 1936:1; based on two fossil species, 
T. andiai Rusconi and T. majus Rusconi.
remarks :  J. A. Allen (1895a), Thomas (1920h), Tate 

(1935), and Osgood (1941, 1943b) have discussed the 
taxonomic history of Myocastor Kerr and other names 
associated with it. G. I. Molina (1776), under the ver-
nacular names guillin (or guillino) and coipu, was the fi rst 
to write about the Coypu. He subsequently (G. I. Mo-
lina 1782) described Castor Huidobrius (p. 285) for the 
guillino and Mus coypus (p. 287) for the coipu, the for-
mer “with the dimensions and habits of an otter, and the 
dentition of a rodent” (Osgood 1941:408– 409). Thus, 
both Thomas (1920h:225) and Osgood (1941:408– 409, 
1943b:132) argued that Molina’s huidobrius and subse-
quent names derived from it (such as Guillinomys chilen-
sis Lesson 1842) should be regarded as composite and 
unidentifi able. This leaves Molina’s second species, Mus 
coypus, which Molina thoroughly described, as the type 
for Myocastor.

Étienne Geoffroy St.- Hilaire’s name Myopotamus was 
universally used for the coypu throughout the nineteenth 
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[Myocastor coypus] sanctaecruzae: Woods and Kilpatrick, 
2005:1593; incorrect subsequent spelling of santacru-
zae Hollister.
description:  As for the subfamily.
distribution:  Myocastor coypus is native to Chile 

and Argentina, northward to Bolivia, Paraguay, Uruguay, 
and southern Brazil, in wetland habitats within a broad 
range of biomes, including humid and dry Chaco, Patago-
nian steppe, pampas grassland, and coastal margins. The 
native range in Brazil is limited to the southern states of 
Rio Grande do Sul and Santa Catarina; feral populations 
are now established in São Paulo state following intro-
duction by commercial breeders (Bonvicino, Oliveira, and 
D’Andrea 2008). Lund (1840a, 1841b:266, plate 21, Figs. 
1– 5) recorded this species in the fossil record from the caves 
near Lagoa Santa, Minas Gerais (as Myopotamus antiquus, 
which was equated to the extant M. coypus by Paula Couto 
1959:291, footnote 323). The species is now introduced 
widely into northern South America, North America, Eu-
rope, central Asia, and east Africa (Woods et al. 1992; J. 
Carter and Leonard 2002; Bertolino et al. 2012).

selected localit ies  (Map 542; native range 
only): ARGENTINA: Buenos Aires, Delta del Paraná 
(FMNH 21694), Partido Balcarce (MSU 20469); Jujuy, 
Aguas Negras (Heinonen and Bosso 1994); La Pampa, La-
guna Guatrache (TTU 66631); Neuquén, 11 km NNE of 
Nahuel Huapi (MVZ 179309); Santa Fe, Los Palomares 
(type locality of Myocastor coypus santacruzae Hollister); 
Tucumán, Los Sarmientos (AMNH 41543). BOLIVIA: 
Beni, Piedras Blancas (S. Anderson 1997); Cochabamba, 
Todos Santos (S. Anderson 1997); Santa Cruz, Buena Vista 
(S. Anderson 1997). BRAZIL: Rio Grande do Sul, Itaqui 
(MZUSP 3190), São Lourenço do Sul (AMNH 134145); 
Santa Catarina, Paulo Lopes (Cherem et al. 2004); São 
Paulo, Pedreira (Bonvicino, Lindbergh, and Maroja 2002), 
Guarapiranga Reservoir, Interlagos (MZUSP 25808). 
CHILE: Araucanía, Temuco (MSU 9652); Biobío, Concep-
ción (Wolffsohn 1923); Los Lagos, Chiloé Island, Quellon 
(type locality of Myocastor coypus melanops Osgood); 
O’Higgins, Cachapoal (Wolffsohn 1923). PARAGUAY: 
Alto Paraguay, Estancia Tres Marias (UMMZ 79836); 
Neembucú, Estancia Yacaré (UMMZ 80583); Paraguarí, 
Ybycui (UMMZ 124717), Presidente Hayes, Estancia Juan 
de Zalazar, 2 km S of headquarters (UMMZ 57389). URU-
GUAY: Río Negro, 15 km S of Paysandu (AMNH 206455); 
Soriano, 15 km SW of Dolores (Sanborn 1929); Treinta 
y Tres, 16 km SSW mouth of of Río Tacuari (AMNH 
206459).

subspecies :  Hollister (1914a) recognized three races 
within the native range: coypus G. I. Molina from Chile 
(with popelairi Wesmael a synonym), bonariensis É. Geof-
froy St.- Hillaire from northern Argentina and Paraguay, 

Castor ? huidobrius: Illiger, 1815:108; name combination.
Hydromys coypus: Illiger, 1815:108; name combination.
Castor Chilensis Oken, 1816:886; unavailable name (ICZN 

1956).
Potamys coypou: Desmarest, 1826:491; name combina-

tion and incorrect subsequent spelling of coypus G. I. 
Molina.

Myopotamus canariensis Gray, 1827:223; probably a spell-
ing lapsus for bonariensis É. Geoffroy St.- Hilaire (Ca-
brera 1961:568).

Myopotamus coypus: I. Geoffroy St.- Hilaire, 1827:374; 
name combination.

Castor coypus: J. B. Fischer, 1829:288; name combination.
Myopotamus antiquus Lund, 1840b [1841c:289, plate 21, 

Figs. 1– 5]; type locality “Rio das Velhas’s Floddal” (Lund 
1841c:292, 294), Lagoa Santa, Minas Gerais, Brazil; 
described from fossil remains.

Mastonotus Popelairi Wesmael, 1841:61; type locality “Ces 
animaux, qui habitent les bords des eaux douces du 
Chile, ont les plus grands rapports avec les Couia [Myo-
potamus Comm.],  etc,” given as “Bobica, Bolivia” (S. An-
derson 1997) but type specimen stated as coming from 
Chile, not Bolivia (Woods et al. 1992).

Guillinomys Chilensis Lesson 1842:126; renaming of Cas-
tor huidobrius (Osgood 1943b: 90).

Myopotamus Coypu rufus Fitzinger, 1867b:134, type local-
ity “Am. Paraguay”; based on J. B. Fischer’s (1829:288) 
C[astor]. Coypus β.

Myopotamus Coypu dorsalis Fitzinger, 1867b:134, type 
locality “Am. Paraguay”; based on J. B. Fischer’s 
(1829:288) C[astor]. Coypus γ.

Myopotamus Coypu albomaculatus Fitzinger, 1867b:134, 
type locality “Am. Chili”; based on J. B. Fischer’s (1829: 
288) C[astor]. Coypus δ.

Myopotamus coypu Thomas, 1881b:6; incorrect subse-
quent spelling of coypus G. I. Molina.

Myocastor coypus santacruzae Hollister, 1914a:57; type 
locality “north bank Rio Salado, near Los Palmares, 
Santa Cruz [corrected to Santa Fe, see Poole and Schantz 
1942:490], Argentina.”

Myocastor coypus coypus: Hollister, 1914a:57; name com-
bination.

[Myocastor coypus] bonariensis: Hollister, 1914a:58; name 
combination.

Myocastor coypus brasiliensis Marelli, 1931:45; nomen 
nudum; contained in a list of synonyms.

Myocastor coypus melanops Osgood, 1943b:132; type lo-
cality “Quellon, Chiloe Island,” Los Lagos, Chile.

Myocastor coypus popelairi: Osgood, 1943b:132; name 
combination.

Myocastor coypus castoroides: Paula Couto, 1950:291, foot-
note 323; name combination.
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excellent swimmers, can remain submerged for up to fi ve 
minutes, and nest in self- dug burrows in banks. Burrows 
are usually short with no branches and a single nest cham-
ber, although more complex burrows have been described 
in parts of their native range. The gestation period is long, 
up to 132 days, and litter size varies from three to fi ve, 
on average. Coypus are capable of breeding throughout 
the year in all areas of their range, both native and intro-
duced. Sexual maturity may be reached within six months, 
but more typically between 12 and 15 months of age. Their 
chief predators are crocodilians, fi sh, large snakes, turtles, 
raptors, and canids. Where they have been introduced, coy-
pus have become a major agricultural pest. The fur can be a 
major income source in some areas.

remarks :  Both Castor chilensis Oken and Guillino-
mys chilensis Lesson are renamings of Castor huidobrius 
G. I. Molina, an indeterminate name based on characters 
of both an otter and coypu (Thomas 1920g; Osgood 1941, 
1943b). Furthermore, all names Oken proposed in his Leh-
rbuch (Vol. 3) are unavailable (ICZN 1956). Woods et al. 
(1992) stated that the type specimen of popelairi Wesmael, 
1841 came from Chile, not Bobica, Bolivia. These authors 
considered the single distinguishing character of this taxon 
(the nipples located high on the back) to be an individual 
anomaly. As a result, they concluded that popelairi Wes-
mael was a ju nior synonym of the nominotypical subspe-
cies, M. c. coypus. Tsigalidou et al. (1966), W. George and 
Weir (1974), and S. González and Brum- Zorrilla (1995) 
described a karyotype of 2n = 42, FN = 76.

and santacruzae Hollister from southern Argentina. Os-
good (1943b) described melanops, from Chiloé Island in 
southern Chile, and recognized four other subspecies: the 
nominotypical form from central Chile, bonariensis from 
northeastern Argentina and Uruguay, sanctacruzae from 
southwestern Argentina, and popelairi from southeastern 
Bolivia. Cabrera (1961) extended the range of bonarien-
sis to include the subtropical pampas of northeastern Ar-
gentina, Uruguay, Paraguay, and southwestern Brazil. No 
modern analysis of geographic variation in any character 
set, morphological or molecular, has been undertaken to 
test the validity of these geographic units.

natural history:  Willner et al. (1979), Willner 
(1982), Woods et al. (1992), and Bounds et al. (2003) re-
viewed the life history, ecol ogy, reproductive biology, and 
behavior of Myocastor coypus. Most research on natural 
populations has centered on those introduced into the 
United States or Eu rope. However, there has been sub-
stantial recent fi eldwork on populations within the native 
range in southern South America, particularly in northern 
and eastern Argentina, covering nearly all aspects of the 
population biology, in part because of the importance of 
nutria in the fur market trade. Bó et al. (2006a,b) summa-
rized their “Proyecto Nutria” program to evaluate popu-
lation density and other pa ram e ters, habitat suitability, 
and hunting pressure, among those aspects necessary for 
the sustainable management of this species within Argen-
tinean wetlands. Individually, there have been recent stud-
ies covering a wide range of natural history topics, from 
diet (Borgnia et al. 2000; Colares et al. 2010), habitat use 
(D’Adamo et al. 2000; Corriale et al. 2006), population 
structure, social behavior, and group formation (Guichón, 
Borgnia et al. 2003; Guichón, Doncastor, and Cassini 
2003), foraging behavior (Guichón, Benítez et al. 2003), 
and ge ne tic variability and relatedness with respect to so-
cial or ga ni za tion (Túnez et al. 2005, 2009). In Chile, the 
predators of nutria include the puma, Puma concolor (Rau 
et al. 2002), and in Brazil Geoffroy’s cat, Leopardus geof-
froyi (K. S. Sousa and Bager 2008). A variety of cestode, 
trematode, and nematode internal parasites of copyus 
have been detailed by F. A. Martínez (1988), Paulsen and 
Brum (1999), Paulsen et al. 1999), Flores et al. (2007), 
Gayo et al. (2011), and P. E. Martino et al. (2012).

Coypus are aquatic, inhabiting slow- moving streams, 
lakes, freshwater marshes, and brackish water. Their den-
sity in the Argentinean Pampas was positively associated 
with the width of the alluvial plain of watercourses and 
agricultural land uses, negatively with urbanization and 
semiurban landscapes (Leggieri et al. 2011). They feed on 
grains and the roots, rhizomes, stems, and leaves of a wide 
range of aquatic plants, as well as mussels and snails, using 
logs or other fl oating debris as feeding stations. They are Map 542    Selected localities for Myocastor coypus (●). Contour line = 2,000 m.
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recovered the same basic topology. The position of Oc-
todontomys is somewhat ambiguous, however, as Upham 
and Patterson (2012) place this genus as sister to Octo-
mys + Tympanoctomys in their Bayesian analysis while 
this genus is grouped with (Octodon + (Aconaemys, Spala-
comys)) in a chronogram using fossil calibrations. Most 
studies also have not recovered the monophyly of Acon-
aemys species (but see Gallardo et al. 2007), with A. porteri 
forming a sister- relationship with Spalacopus and not to A. 
fuscus + A. sagei. The association of these taxa is, however, 
weak, and their correct phyletic relationships remain to be 
resolved (Upham and Patterson 2012). Diversifi cation of the 
extant species within each genus apparently stems from the 
late Pliocene or mid- Pleistocene, with dates ranging from 
2.57 ± 0.76 mya for three species of Octodon to 1.74 ± 0.59 
mya for two species of Tympanoctomys (Opazo 2005).

The only living Octodontidae genus recognized in the 
fossil record is Tympanoctomys (Verzi, Tonni et al. 2002; 
but see Reig 1986). Modern (i.e., hypsodont) members of 
the family are known in the fossil record of Argentina since 
the Late Miocene, but their phyloge ne tic relationships to 
living species remain unknown (Reig and Quintana 1991; 
Verzi 2001; Deschamps et al. 2012).

Species of octodontids are distributed in mesic to arid 
open land biomes, in the Andean region or adjacent low-
lands, between 16°S latitude in southwestern Bolivia, to 
43°S latitude in southern Argentina and Chile (L. C. Con-
treras et al. 1987; Woods 1993; Hutterer 1994; Mares 
et al. 2000; M. H. Gallardo and Kirsch 2001; Verzi, 2001; 
M. H. Gallardo et al. 2007, 2009). These modern repre-
sentatives originated in the Patagonian region (including 
the Monte desert and southern Andes), the northern por-
tion of the Monte desert being the most probable ancestral 
area (Upham and Patterson 2012; A. A. Ojeda et al. 2013). 
The genera Octomys and especially Tympanoctomys are 
the South American rodents most highly adapted to des-
ert environments (Mares 1975, 1993, 1997; Bozinovic and 
Contreras 1990; R. A. Ojeda et al. 1996, 1999; M. M. Díaz 
and Ojeda 1999; Ojeda and Tabeni 2009). Spalacopus (and 
Aconaemys to a lesser degree) is one of the more highly spe-
cialized subterranean rodents in the South American fauna, 
with in de pen dent developmentof a number of highly de-
rived morphological attributes also found in the tuco- tucos 
(Ctenomys; see Reig 1970; E. P. Lessa, Vassallo et al. 2008; 
Morgan and Verzi 2011; Morgan and Alvarez 2013).

Octodontids are medium- size species, ranging in head 
and body length from 150 to almost 400 mm and body 
mass from 100 to nearly 300 g. The pelage is usually long, 
dense, and soft. The hind feet have a comb of stiff hairs ex-
tending beyond the middle digits. Most species are grayish 
or drab in dorsal color with white or cream venters, except 
Spalacopus, which is uniformly darkish brown to black. In 

Family Octodontidae Water house, 1839
Diego H. Verzi, M. Mónica Díaz, and Rubén M. Barquez

The family Octodontidae comprises an assemblage of me-
dium- to small- sized caviomorph rodents endemic of south-
ern South America. Previous to Tate (1935), Ctenomys and 
the extinct allied genera  were usually included among oc-
todontids without a category to separate them from the 
other genera (Ameghino 1889; Rovereto 1914; G. S. Miller 
and Gidley 1918; Rusconi 1931a; Kraglievich 1934). In-
deed, Bennett (1841) showed that his genus Octodon was 
intermediate in molar occlusal structure between F. Cu-
vier’s Poephagomys (= Spalacopus) and Ctenomys. Tate 
(1935) and later Reig (1958; see justifi cation in Pascual 
et al. 1965) segregated Ctenomys and related extinct gen-
era from the other octodontids. This proposal is currently 
adopted in the literature but without agreement in rela-
tion to the taxonomic rank assigned to both lineages (as 
families Octodontidae and Ctenomyidae [Simpson 1945; 
Wood 1955; Cabrera 1961; Woods 1993; M. H. Gallardo 
and Kirsch 2001; Honeycutt et al. 2003], as subfamilies 
of Octodontidae [Pascual et al. 1965; Reig 1989], or as 
tribes of Octodontinae [McKenna and Bell 1997]).  Here 
we follow the strictest defi nition of the Octodontidae (after 
Honeycutt et al. 2003), which excludes the Ctenomyidae. 
According to this criterion, Octodontidae comprises 16 
extant species grouped in six living genera with surface- 
dwelling (Octomys), fossorial (Octodontomys, Octodon, 
Tympanoctomys [including Pipanacoctomys and Salinoc-
tomys], semisubterranean (Aconaemys), and completely 
subterranean (Spalacopus) habits (Reig 1986, 1989; R. A. 
Ojeda et al. 1996; M. H. Gallardo et al. 2007; E. P. Lessa, 
Vassallo et al. 2008).

Although the Octodontidae probably originated in the 
Late Oligocene (23.4– 25.5 mya; Voloch et al. 2013; Verzi 
et al. 2013), most analyses of molecular evidence (Köhler 
et al. 2000; M. H. Gallardo and Kirsch 2001; Honeyc-
utt et al. 2003; Opazo 2005) suggest that the six extant 
genera diversifi ed into two major clades in the Late Mio-
cene, a time period consistent with the fossil record in-
dicating a major radiation of octodontids in response to 
climatic change (Vucetich et al. 1999; Verzi et al. 2013). 
The combined mtDNA/nucDNA gene analyses by Voloch 
et al. (2013) provided an older, Early Miocene age for this 
divergence. The two clades comprise the genera (Octo-
mys + Tympanoctomys), estimated to have diverged at 4.28 
± 1.08 mya, and (Octodontomys (Octodon (Aconaemys, 
Spalacopus))), with a basal divergence date of 6.07 ± 1.34 
mya (Opazo 2005). Protein electrophoresis (Köhler et al. 
2000), DNA/DNA hybridization (M. H. Gallardo and 
Kirsch 2001), and both mitochondrial and nuclear DNA 
sequences (Honeycutt et al. 2003; Opazo 2005) have each 
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with eyes and ears open. Although the deserticolous Octo-
mys and Tympanoctomys are solitary, sociality is common 
in the clade of mesic- adapted Octomys-Aconaemys-Spalaco-
pus (Lacey and Ebensperger 2007; Ebensperger et al. 2008), 
and an evolutionary trend from solitary to social habits has 
been proposed for the family (Ebensperger et al. 2008).

Octodontids show extensive chromosomal repatterning. 
Members of this family exhibit one of the largest ranges in 
chromosomal number of any mammal, with diploid numbers 
from 2n = 38 in Octodontomys to 2n = 102 in Tympanocto-
mys (L. C. Contreras et al. 1990; M. H. Gallardo 1992, 1997; 
M. H. Gallardo et al. 2007). M. H. Gallardo et al. (1999; see 
also M. H. Gallardo, Garrido et al. 2004; M. H. Gallardo, 
Kausel et al. 2004; M. H. Gallardo et al. 2006) proposed by 
both T. barrerrae and T. aureus are the only known cases of 
mammalian poloploidy (but see Svartman et al. 2005), their 
putative tetraploid condition acquired via hybridization 
(M. H. Gallardo et al. 2007; Suárez- Villota et al. 2012).

KEY TO THE GENERA OF OCTODONTIDAE:
1. Tail short, up to 50% of head and body length, and 

without terminal tuft of hairs . . . . . . . . . . . . . . . . . . . 2
1′. Tail long, more than 70% of head and body length, and 

with a terminal tuft of hairs  . . . . . . . . . . . . . . . . . . . . 3
2. Pelage uniformly darkish brown to black; upper incisors 

highly procumbent, with the incisor alveolus extended 
up to M1– 2; molariforms with lingual and labial folds 
not connected at the middle  . . . . . . . . . . . . Spalacopus

2′. Pelage dark drab; upper incisors orthodont and nor-
mally implanted; molariforms with lingual and labial 
folds connected at the middle . . . . . . . . . . . Aconaemys

3. Upper and lower molariforms with fi gure- 8 occlusal pat-
tern; dorsal wall of the epitympanic recess of the bulla 
forming a large bony “island” on the braincase roof. . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4

3′. Upper and lower molariforms with asymmetrical occlu-
sal pattern; the upper ones with the posterior lobe not 
labially extended; dorsal wall of the epitympanic recess 
as a small dorsal ossifi cation on the braincase roof or 
absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

4. Auditory bullae large but not hypertrophied; length of 
the braincase less than 3.5 times the maxillary toothrow 
length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Octomys

4′. Auditory bullae hypertrophied; length of the braincase 
nearly four times the maxillary toothrow length. . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Tympanoctomys

5. Upper and lower molariforms with folds (fl exi/fl exids) 
shallow or absent; the upper ones without a penetrating 
lingual fold (hypofl exus) . . . . . . . . . . . . Octodontomys

5′. Upper and lower molariforms with folds (fl exi/fl exids) 
well developed; the upper ones with a deep lingual fold 
(hypofl exus)  . . . . . . . . . . . . . . . . . . . . . . . . . . Octodon

general, apart from the semisubterranean and subterranean 
genera, most species have a long tail with a terminal tuft. 
The feet are short, with four well- developed digits end-
ing in sharp and curved claws, whereas the fi rst digit (es-
pecially the pollex) is strongly reduced and usually bears 
only a small nail. Asin other South American hystricognath 
rodents, the glans penis has an intromittent sac below the 
urethra that is everted during sexual activity. Spines, highly 
variable in number and morphology, are present in the fl oor 
of the sac (Spotorno 1979; L. C. Contreras et al. 1993).

Cranial morphology is diverse, corresponding to differ-
ent types of mastication, from oblique to propalinal, and 
terrestrial to subterranean habits (Olivares et al. 2004; E. P. 
Lessa, Vassallo et al. 2008). Endocranial volume (a proxy 
of the brain size) of octodontids is relatively larger than 
those expected for a caviomorph, except for the fossorial 
and subterranean Aconaemys and Spalacopus (Vasallo and 
Echeverría 2009). The tympanic bullae are hypertrophied in 
desert- adapted genera Octodontomys, Octomys, and espe-
cially Tympanoctomys (Ojeda et al. 1999), but general char-
acteristics of the middle ear are shared between subterranean 
specialists (e.g., Spalacopus) and nonsubterranean taxa (e.g., 
Octodon). Argyle and Mason (2008) presented evidence that 
low- frequency hearing, usually considered a specialization of 
subterranean taxa, is plesiomorphic in the Octodontoidea. 
The paroccipital pro cess is short, ventrolaterally oriented, 
and completely joined to the bulla (Verzi 2001). The man-
dible is strongly hystricognathous, with markedly expanded 
masseteric crests, in the fossorial to subterranean Aconaemys 
and Spalacopus. The origin of the masseteric crest, posterior 
to the notch for the tendon of the medial masseter muscle, is 
ventrally defl ected (Verzi et al. 2013).

The dental formula is I 1/1, C 0/0, PM 1/1, M 3/3 = 20. 
Incisors are long and deeply implanted in the skull and 
mandible, especially in the subterranean Spalacopus. Mo-
lariform teeth are euhypsodont, with a typical to modifi ed 
fi gure- 8 occlusal design; the fi rst molariform teeth are the 
deciduous fourth premolars (DP4/dp4), which are retained 
throughout life. Adult DP4/dp4- M3/m3 lack some folds 
(fl exi): parafl exus, metafl exus(id), and posterofl exus, or the 
corresponding fossettes(id)s. The alveolar sheaths of the 
molars protrude into the orbital region. The humerus of 
the fossorial to subterranean Aconaemys and Spalacopus is 
robust, with wide epicondyles (Lessa et al. 2008; Morgan 
and Alvarez 2013), the hand of these genera showing rela-
tively short carpal bones, robustmetacarpals, and incipient 
mesaxony (metacarpal III > metacarpal IV > metacarpal 
II); the metacarpal V is remarkably broad and shortened in 
Spalacopus (Morgan and Verzi 2011).

Octodontids are mainly herbivorous (M. H. Gallardo 
et al. 2007). The gestation period is long, and young are pre-
cocial at birth, typically well haired and, in some species, 
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the infraorbital nerve is joined to the alveolar sheath of the 
incisor. The auditory bullae are small and oval as in Oc-
todon, unlike the much larger condition in desert- adapted 
octodontids. The epitympanic recess is only slightly devel-
oped, as in Octodon and Spalacopus. The incus and mal-
leus are unfused, also as in Spalacopus and Octodon degus 
(Wood and Patterson 1959:292– 293).

The mandible is strongly built and deep. The angle is ex-
panded laterally, and the coronoid and condyloid pro cesses 
are vertical as in Spalacopus. In rodents, this morphology is 
related to subterranean habits (Laville et al. 1989; Olivares 
et al. 2004). Vassallo and Mora (2007), in examining the 
scaling and ontoge ne tic growth of the skull and mandible 
of ctenomyid and octodontid genera, documented an inten-
sifi cation of the lateral expansion of the mandibular angle 
and masseteric crest in Aconaemys (as well as in Spalacopus 
and ctenomyids; E. P. Lessa, Vassallo et al. 2008), features 
indicative of the evolution of convergent morphologies in 
these subterranean or partially subterranean genera.

The upper incisors are broad, orthodont, and with or-
ange enamel face. Molariform teeth are similar to those of 
Octomys, with their occlusal surfaces shaped as a fi gure-
 8, with the labial and lingual extremes of each lobe more 
acute than in Octomys. The two lobes are separated by 
lingual and labial folds (mesofl exus/fl exid, and hypofl exus/
fl exid) that are transverse and meet in the middle; each fold 
is occupied by cement. The fi rst lobe of the lower molari-
form teeth is triangular in shape in occlusal view. The last 
molars (M3/m3) are moderately reduced, and especially 
the lower is highly variable in morphology. Chewing is 
propalinal (Koenisgwald et al. 1994; Olivares et al. 2004). 
Microstructure of the molar enamel has been studied in A. 
fuscus; two layers of radial enamel enclose a layer of mul-
tiserial Hunter- Schreger bands (Koenigswald et al. 1994).

Ameghino (1891) reported on mandibular remains and 
isolated teeth of Aconaemys for the “Pampeano inferior” 
of Córdoba (Pleistocene). Unfortunately, we have been un-
able to locate these specimens in the MACN collections. 
Simonetti (1989) and Saavedra and Simonetti (2003) re-
corded A. fuscus in Holocene archaeological sites in An-
dean areas close to Santiago through coastal sectors of the 
Río Maule, up to 120 km north of its present distribution.

Molecular data suggest that Aconaemys is very closely 
related to Spalacopus (M. H. Gallardo and Kirsch 2001; 
Honeycutt et al. 2003; Opazo 2005). Most trees con-
structed from either DNA/DNA hybridization data (M. H. 
Gallardo and Kirsch 2001) or both mitochondrial and nu-
clear gene sequences (Honeycutt et al. 2003; Opazo 2005) 
support a sister relationship between A. porteri and Spala-
copus with respect to the sister- pair of A. fuscus and A. 
sagei. This paraphyletic condition of Aconaemysis, how-
ever, weak, and their correct phyloge ne tic relationships 

Genus Aconaemys Ameghino, 1891
Diego H. Verzi, M. Mónica Díaz, and Rubén M. Barquez

Aconaemys is a semisubterranean octodontid that inhab-
its open areas and forests, on both eastern and western 
slopes of the Andes (Cabrera 1961; Pine et al. 1979; Pear-
son 1984; M. H. Gallardo and Mondaca 2002), where it 
builds complex systems of burrows (Greer 1965; Pearson 
1983; Nowak 1999). Species in this genus are presumed to 
be social (Lacey and Ebensperger 2007). Three species are 
currently included within the genus: A. fuscus, A. porteri, 
and A. sagei.

Aconaemys is a medium- sized octodontid (mass of 
males averages 118.9 g; length of head and body length 
ranges from 135– 190 mm, tail length from 57– 100 mm, 
and ear length from 15– 21 mm; Greer 1965; Pearson 1984; 
M. H. Gallardo and Reise 1992; specimens in the MLP). 
As in the other subterranean octodontid Spalacopus, the 
body is short and robust, and the tail is short, representing 
up to 50% of the head and body length, and has no termi-
nal tuft. The forefeet have long claws, except for the fi rst 
digit, which is reduced. The pelage is dark drab, but varies 
regionally and locally related to soil variation. Specimens 
from more xeric areas have a paler coloration than those 
from humid regions, revealing a north- to- south gradient 
(M. H. Gallardo and Reise 1992). More northern speci-
mens have a brown dorsum that changes gradually to the 
ventral region, while the specimens from the south have a 
more cinnamon venter. The coloration of the tail is highly 
variable. The dorsal surface of the feet is washed with 
white or cream (Pine et al. 1979).

Brain size is smaller than expected in comparison to 
those of caviomorph rodents (Vassallo and Echeverría 
2009). The glans penis has two spines on each side within 
the intromittent sac, although some specimens of both A. 
fuscus and A. sagei exhibit individual variation, with pat-
terns of 2– 3 and/or 3– 3 (Spotorno 1979; L. C. Contreras 
et al. 1993). The bacula of both A. fuscus and A. sagei 
have a slightly expanded base that gradually tapers to the 
tip; that of A. fuscus is longer (average length 7.6 mm), 
wider (average width 1.7 mm), and thus more massive (in-
dex of robustness = 0.23) than that of A. sagei (comparable 
values are length 5.8 mm, width 0.9, and robustness 0.14; 
L. C. Contreras et al. 1993).

The skull has a fl attened interorbital region with di-
vergent edges. As in Spalacopus, but unlike the remaining 
genera, the sphenopalatine foramen in the orbital region is 
small, vertical, and extends in front of the alveolar sheath 
of the M1. The zygomatic arches are parallel. As in Spala-
copus, they are expanded toward outside, and the ventral 
zygomatic root (area for the origin of themasseter lateralis 
muscle) is wide and thin. The lateral fl ange of the canal for 
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Agassiz, and proposed Aconaemys as a replacement name. 
Reig (1986:408) regarded Aconaemys as inseparable at 
the generic level from the Pliocene genus Pithanotomys 
Ameghino, 1887, a position accepted by McKenna and 
Bell (1997). Although the sister- group relationship between 
Pithanotomys and Aconaemys suggested by Verzi et al. 
(2013) is consistent with this proposal, the generic status 
of Aconaemys remains to be tested; if Reig’s statement is 
correct, Pithanotomys Ameghino would have priority over 
Aconaemys Ameghino.

KEY TO THE SPECIES OF ACONAEMYS:
1. Dorsal color rich brown, venter bright rufous; inferior 

jugal pro cess of zygoma more posterior than paraor-
bital pro cess; lobes of the molariform teeth laterome-
dially elongated; last molars (M3/m3) with deep fl exi/
fl exids . . . . . . . . . . . . . . . . . . . . . . . Aconaemys porteri

1′. Dorsal color between Mummy Brown and Proust’s 
Brown, venter tawny; inferior jugal pro cess of zygoma 
more anterior or level with paraorbital pro cess; lobes of 
the molariform teeth not lateromedially elongated; last 
molars (M3/m3) with reduced fl exi/fl exids 2

2. 2n = 56, FN = 108  . . . . . . . . . . . . . . .Aconaemys fuscus
2′. 2n = 54, FN = 104 . . . . . . . . . . . . . . . .Aconaemys sagei

Aconaemys fuscus (Water house, 1842)
Chilean Rock Rat

synonyms:
Schizodon fuscus Water house, 1842:91; type locality “from 

Chile,” = “the Valle de las Cuevas, on the eastern side 
of the Andes, about six leagues from the Volcano of Pe-
teroa” (Water house 1848:265; Thomas 1917b:282; Pear-
son 1984:228); lectotype chosen by Thomas (1927b: 553).

Aconaemys fuscus: Ameghino, 1891:245; fi rst use of cur-
rent name combination.

Aconaemys fuscus fuscus: Osgood, 1943b:112; name com-
bination.
description:  Somewhat intermediate in size be-

tween small A. sagei and larger A. porteri. Two samples 
assignable species by karyotype (Siete Tazas and Chillán; 
M. H. Gallardo and Reise 1992: table 1) range in average 
head and body length from 156.1– 156.9 mm, tail length 
65.1– 74.3 mm, hindfoot length 29.2– 29.4 mm, and ear 
length 18.1– 19.1 mm. Dorsal color paler brown than that 
of other species, with slightly tawny venter, presumably 
as adaptation to more xeric environments; tail uniformly 
bicolored (M. H. Gallardo and Reise 1992). Skull illus-
trated in Osgood (1943b:Fig. 14) shows interorbital region 
diverging gradually from anterior part of orbit, contrast-
ing with pattern particularly of A. sagei (see Pearson 1984). 
Length of upper toothrow equivalent to that of A. porteri 
(9.6– 9.9 mm) and much larger than that of A. sagei (8.6 mm 

remain to be resolved (see Upham and Patterson 2012). 
The estimated date of divergence between these two pairs 
of species is 2.77 ± 0.75 mya, in the late Pliocene; diver-
gence between A. fuscus and A. sagei is estimated at 7 kya 
(Opazo 2005). Paleontological data suggest, alternatively, 
the early Pliocene (nearly 5.0 mya) as a minimum age for 
the divergence between the lineages of Spalacopus and 
Aconaemys (Reig 1986; Verzi et al. 2013).

The number of species within Aconaemys has been un-
certain (Pearson 1984; L. C. Contreras et al. 1987; M. H. 
Gallardo and Reise 1992; M. H. Gallardo and Mondaca 
2002). Several authors have recognized only two species, 
A. fuscus and A. sagei, with A. porteri included as a sub-
species of A. fuscus (Osgood 1943b; Cabrera 1961; Mann 
1978; Pine et al. 1979; Pearson 1984). M. H. Gallardo 
(1992), M. H. Gallardo and Reise (1992), and M. H. Gal-
lardo and Mondaca (2002) described different karyotypes 
for each of the nominal taxa, and M. H. Gallardo and 
Reise (1992) documented concordant morphometric and 
color differences between them. These authors have also 
reassigned specimens from localities in Chile previously 
referred to A. fuscus to A. sagei based on karyotype, and 
thus expanded greatly the known range of this recently de-
scribed species. Thus, the three species we recognize herein 
(A. fuscus, A. porteri, and A. sagei) are based the analy-
ses and conclusions of M. H. Gallardo and his colleagues, 
an action also accepted by other authors, such as Pearson 
(1995) and Woods and Kilpatrick (2005). M. H. Gallardo 
and Mondaca (2002) map contiguously allopatric ranges 
from that of A. fuscus in the north, A. sagei in the middle, 
and A. porteri in the south. In general, A. porteri may be 
more easily distinguished from the other two species by the 
pelage coloration and cranial morphology (Pearson 1984; 
M. H. Gallardo and Reise 1992). We caution, however, 
that morphological variation among populations is exten-
sive along with both clinal or mosaic distribution patterns 
(M. H. Gallardo and Mondaca 2002), and that there are 
large collecting gaps within the known ranges of each species 
such that their distributional limits remain poorly known.

synonyms:
Schizodon Water house, 1842:91; type species Schizodon 

fuscus Water house, by original designation; preoccu-
pied by Schizodon Agassiz, in Spix and Agassiz (1829; 
Characiformes: Anostomidae).

Aconaemys Ameghino, 1891:245; replacement name for 
Schizodon Water house, with the same type species, 
Schizodon fuscus Water house.
remarks :  Tate (1935) reviewed the rather uncompli-

cated taxonomic history of the genus Aconaemys. Water-
house (1842) erected the genus Schizodon, with S. fuscus 
as the type species. But Ameghino (1891) showed that 
Schizodon Water house was preoccupied by Schizodon 
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lected by Thomas Bridges but failed to designate a type or 
provide a more precise locality than “from Chile.” Water-
house (1848:265) subsequently stated, based on commu-
nication with Bridges, that the specimens came from “the 
Valle de las Cuevas, on the eastern side of the Andes, about 
six leagues from the Volcano of Peteroa (S. lat. about 75° 
[clearly an error, should be 35°]), at an elevation from fi ve 
to seven thousand feet.” Volcán Peteroa is in Mendoza 
Province, Argentina. Thomas (1927b) designated BM 
55.12.24.195 as the lectotype, the second of two speci-
mens from the same locality originally listed by Water-
house. The publication year for Water house’s Schizodon 
fuscus has been given as either 1841 (Thomas 1927b; Tate 
1935; Osgood 1943b) or 1842 (Cabrera 1960; Woods and 
Kilpatrick 2005). Water house presented his description to 
the Zoological Society of London on November 9, 1841, 
but the Proceedings for that year  were not published until 
March 1842 (Sherborn 1930).

The karyotype of A. fuscus is 2n = 56, FN = 108 (M. H. 
Gallardo and Reise 1992; M. H. Gallardo and Mondaca 
2002), although Venegas (1976) reported FN = 112 for 
animals with the same diploid number. Specimens from 
Tolhuaca and Nahuelbuta (Malleco Province, Chile) that 
 were previously assigned to this species (Venegas 1976; 

in type series; Pearson 1984). Breadth of incisors at their tip 
also intermediate between other two species with mean of 
4.2– 4.3 mm (versus 3.9 for A. sagei; Pearson 1984). Only 
17% of specimens examined in Siete Tazas sample of A. 
fuscus had per sis tent fontanelle at frontoparietal juncture 
in fully grown specimens (M. H. Gallardo and Reise 1992).

distribution:  Aconaemys fuscus is found in An-
dean areas of central- west Argentina and in central Chile 
from Curicó province to Ñuble province (M. H. Gallardo 
and Reise 1992; M. H. Gallardo and Mondaca 2002).

selected localit ies  (Map 543): ARGENTINA: 
Mendoza, Valle de Las Cuevas (type locality of Schizodon 
fuscus Water house). CHILE: Biobío, Las Quilas, Termas de 
Chillán (Pine et al. 1979); Maule, Lircay (M. H. Gallardo 
and Mondaca 2002), Radal (M. H. Gallardo and Mondaca 
2002), Valle de Río Teño (M. H. Gallardo and Reise 1992).

subespecies :  Aconaemys fuscus is currently consid-
ered monotypic.

natural history:  This species inhabits highland 
forests of Araucaria araucana (Araucariaceae) as well as 
fl at and sandy areas covered with xerophytic vegetation 
and dunes (Muñoz- Pedreros 2000). It feeds on pinenuts 
(A. aracucana) and roots as well as subterranean bulbs 
of Amaryllidacea and Alstromeriaceae (Muñoz- Pedreros 
2000). This species forms colonies up to seven individuals, 
with its burrows forming mounds 0.5 m high and as much 
as 2 m in diameter. They build nests within the tunnel sys-
tem where vestiges of vegetable and insect (primarily bee-
tles) are found (Muñoz- Pedreros 2000). Newly born young 
and pregnant females of A. fuscus have been recorded in 
the spring, between October and November (Nowak 1999; 
Muñoz- Pedreros 2000).

Aconaemys fuscus is host to a rich ectoparasitic fauna 
that includes several species of fl eas (Lewis 1976; Beau-
cournu and Torres- Mura 1986; Hastriter 2001), ticks (Kei-
rans et al. 1976), and lice (Moreno Salas et al. 2005).

Aconaemys fuscus has suffered signifi cant reduction in 
population distribution at its northern limits within the 
Holocene (Saavedra and Simonetti 2003). The cause of this 
historical retraction is unknown, but it may result from the 
complex changes in vegetative cover due both to long- term 
climate shifts and more recent human- induced landscape 
disturbances. At the local level, extinction risk exists be-
cause of the habitat alteration for livestock grazing and the 
conversion of native vegetation communities to plantations 
of Pinus radiata (Muñoz- Pedreros 2000).

remarks :  Earlier descriptions purported of this spe-
cies (e.g., Osgood 1943b) are compromised because they 
 were based on composite samples that included what are 
now regarded as multiple species. Pearson (1984) sum-
marized the taxonomic history of A. fuscus. Water house 
(1842) described A. fuscus based on two specimens col-

Map 543    Selected localities for Aconaemys fuscus (■), Aconaemys sagei ( ), 
and Aconaemys porteri (●). Contour line = 2,000 m.
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squeak that is audible only to humans with good hearing. 
Both diurnal and nocturnal activity has been recorded. 
They feed on leaves, sprouts, little branches of bamboo, 
and probably other type of vegetation. One female caught 
at the end of October had three embryos. The sexes are 
monomorphic (Pearson 1983).

remarks :  Several authors considered A. porteri as 
a subspecies of A. fuscus (Osgood 1943b; Cabrera 1961; 
Mann 1978; Pine et al. 1979; Pearson 1983, 1984), but 
others have supported Thomas’s (1917b) original proposal 
as a valid species (M. H. Gallardo and Reise 1992; Pearson 
1995; M. H. Gallardo and Mondaca, 2002). This species 
is clearly distinguishable from the other two by its mor-
phology, and molecular sequence analyses indicate that 
A. porteri is phyloge ne tically basal to the sister pair of A. 
fuscus and A. sagei (Honeycutt et al. 2003; Opazo 2005). 
Aconaemys porteri also has a unique karyotype of 2n = 58, 
FN = 112, which represents an ancestral condition for 
the genus and one shared with other octodontids (M. H. 
Gallardo and Reise 1992; M. H. Gallardo and Mondaca 
2002). Specimens of Aconaemys sp. reported by Verzi and 
Alcover (1990) from Parque Nacional Lanín should be as-
signed to A. porteri based on morphology.

Aconaemys sagei Pearson, 1984
Sage’s Rock Rat

synonym:
Aconaemys sagei Pearson, 1984:229; type locality “Pampa 

de Hui Hui, 4 km west and 2 km south of Cerro Quillén, 
1050 m, Province of Neuquén, Argentina.”
description:  Smallest species in genus Aconaemys; 

head and body length of type series averaging 150.5 mm 
(140– 159 mm), tail length 61.3 mm (58– 68 mm), hindfoot 
length 28.3 mm (26– 29 mm), ear length 18.3 (17– 19 mm), 
and mass 95.7 g (range: 83– 110 g; N = 6, MVZ). Specimens 
from Chilean populations somewhat larger in most dimen-
sions (M. H. Gallardo and Reise 1992: table 1, Nahuel-
buta and Tolhuaca samples). All dimensions of skin and 
skull at least 40% smaller relative to samples of A. porteri 
from nearby localities in Argentina (Pearson 1984). Pear-
son (1984) characterized species by slightly darker dorsal 
coloration ranging between mummy brown and Proust’s 
brown and grading indistinctly to slightly more tawny ven-
ter. Tail lightly furred and slightly bicolored, but much thin-
ner than series of A. porteri from nearby in Argentina. Also 
in comparison to A. porteri, dorsal fur fl atter and shorter 
in length, averaging only 9 mm; claws distinctly smaller 
than those of A. porteri. Skull smaller in all dimensions, 
anterior border of mesopterygoid fossa is more pointed, 
and interorbital region fl at with straight edges that diverge 
to side of cranium at their posterior edge rather than con-
tinually diverging from their anterior border. Upper inci-

L. C. Contreras et al. 1987; M. H. Gallardo and Reise 
1992) belong to A. sagei based on their karyotypes (M. H. 
Gallardo and Mondaca 2002).

Aconaemys porteri Thomas, 1917
Porter’s Rock Rat

synonyms:
Aconaemys porteri Thomas, 1917b:281; type locality “Os-

orno, S. Chile,” slopes of Volcán Osorno, Los Lagos 
Region.

Aconaemys fuscus porteri: Osgood, 1943b:114; name com-
bination.
description:  Large for Aconaemys, 40% larger 

in all body and cranial mea sure ments than, and nonover-
lapping with, A. sagei (Pearson 1984). Average head and 
body length 176.4 mm (148– 192 mm), tail length 77.8 mm 
(68– 85 mm), hindfoot length 34.7 mm (30– 37 mm), ear 
length 21.0 mm (20– 22 mm), and mass 131.5 g (105– 160 g; 
N = 10, specimens in MVZ, see also Pearson 1984:228– 
229). Mean mea sure ments slightly smaller for sample from 
Chile reported by M. H. Gallardo and Reise (1992: table 
1, Huerquehue sample). As with A. fuscus, dorsal hairs 
long (averaging 13.5 mm), with dark, rich brown dorsal 
color and bright rufous venter, and strikingly bicolored 
tail (Pearson 1984; M. H. Gallardo and Reise 1992). Mo-
lariform teeth with lobes more lateromedially elongated, 
and last molars (M3/m3) with deeper fl exi/fl exids; 33% of 
sample from Huerquehue reported by M. H. Gallardo and 
Reise (1992; presumptively as A. porteri), with conspicu-
ous fontanelle at frontoparietal junction.

distribution:  Aconaemys porteri extends from 
Volcán Villarica to Puyehue in Chile, and from both Parque 
Nacional Lanín and Parque Nacional Nahuel Huapi in Ar-
gentina (Pearson 1984, 1995; M. H. Gallardo and Reise 
1992; M. H. Gallardo and Mondaca 2002).

selected localit ies  (Map 543): ARGENTINA: 
Neuquén, Lago Curruhué, Parque Nacional Lanín (Verzi 
2001), Ruca Malén, Parque Nacional Nahuel Huapi (Pear-
son 1984). CHILE: Araucanía, Quetropillán, Parque Na-
cional Villarrica (M. H. Gallardo and Mondaca 2002); Los 
Lagos, Volcán Osorno (type locality of Aconaemys M. H. 
Gallardo Thomas), Puyehue, Parque Nacional Puyehue 
(M. H. Gallardo and Mondaca 2002).

subspecies :  Aconaemys porteri is monotypic.
natural history:  This species inhabits dense bam-

boo and southern beech forests (Nothofagus dombeyi; 
Pearson 1983, 1984; M. H. Gallardo and Reise 1992) 
where it lives in small groups in communal burrow sys-
tems, which are large and conspicuous. Some burrows con-
tained small piles of thin bamboo stems and large aggrega-
tions of fecal pellets. In captivity, individuals displayed a 
high tolerance for conspecifi cs. They make a high- pitched 
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from Huerquehue National Park as A. sagei in their Table 
1 (p. 107) but included this locality within the mapped 
range of A. porteri in Fig. 1 (p. 106). M. H. Gallardo and 
Reise (1992) had earlier stated that specimens from this 
locality had both the karyotype of A. porteri (2n = 58) and 
the morphological features (large size, long and dense fur) 
of this species. Because of this apparent confusion in the 
identity of these specimens, we do not include this locality 
in the list for either A. porteri or A. sagei.

Genus Octodon Bennett, 1832
M. Mónica Díaz, Rubén M. Barquez, and Diego H. Verzi

This is the most speciose octodontid genus, comprising 
the four species O. bridgesii, O. degus, O. lunatus, and 
O. pacifi cus. Three of these are endemic to Chile, occur-
ring between approximately 28°S and 38°S latitude, and 
the fourth is distributed primarily in Chile but extends to 
Neuquén Province, Argentina. Octodon has also been re-
corded from Peru (Tschudi 1845; Yepes 1930; Cabrera and 
Yepes 1960), but this highly disjunct record is believed to 
correspond to an escaped pet (Woods and Boraker 1975). 
The genus spans an elevational range from sea level to 
1,800 m. All species are primarily herbivorous (A. L. G. da 
Silva 2005), may be either diurnal or nocturnal in activity 
pattern, and are typically social (or presumably so; Lacey 
and Ebensperger 2007), with several individuals of both 
sexes occupying what may be an extensive, common bur-
row system.

Octodon is a medium- sized octodontid, with the total 
length ranging from 200– 390 mm and tail length from 
81– 170 mm. The ears are large (23– 30 mm), except in O. 
pacifi cus (20 mm); the hindfeet are adapted for jumping; 
the tail is as long as 70– 80% of the head and body length, 
and it terminates in a small tuft developed to different de-
grees depending upon the species. Forefeet have four well- 
developed digits, with sharp claws on each; the fi fth toe is 
poorly developed and bears a nail. Hindfeet have granular 
plantar pads. The dorsal coloration is grayish or drab with 
orange shades, and the venter is yellowish cream; tail color 
is similar to that of the dorsum, with the tuft black.

The glans penis is characterized by a variable number 
of medium sized spikes on each side of the intromittent 
sac (about fi ve on each side, but more frequently a pattern 
of two on each side; Spotorno 1979; L. C. Contreras et al. 
1993).

The skull has a slender rostrum, narrower than the in-
terorbital region. The zygomatic arches are parallel sided. 
The jugal fossa for the origin of the masseter posterior 
muscle is nearly horizontal and continuous with the area 
for the origin of the anterior part of the masseter lateralis 

sors especially narrow at tips, width averaging 3.9 mm, 
and maxillary toothrow short, averaging 8.6 mm in length. 
All individuals in type series (Pearson 1984) and 90% of 
those from Chilean localities assigned to A. sagei based on 
karyotype (M. H. Gallardo and Reise 1992; M. H. Gal-
lardo and Mondaca 2002), with conspicuous frontopari-
etal fontanelle.

distribution:  Aconaemys sagei is known from 
Lago Quillén and Lago Hui Hui in Neuquén Province 
in Argentina and Malleco and Cautín provinces in Chile 
(Pearson 1984, 1995; M. H. Gallardo and Mondaca 2002).

selected localit ies  (Map 543): ARGENTINA: 
Neuquén, Pampa de Hui Hui (type locality of Aconaemys 
sagei Pearson). CHILE: Araucanía, 27 km WNW of Angol 
(Greer 1965), Parque Nacional Nahuelbuta (M. H. Gal-
lardo and Mondaca 2002), Parque Nacional Tolhuaca (M. 
H. Gallardo and Mondaca 2002), Pedregosa (M. H. Gal-
lardo and Mondaca 2002), Reigolil Pass (M. H. Gallardo 
and Mondaca 2002); Los Lagos, vicinity of Valdivia (MVZ 
142176).

subespecies :  Aconaemys sagei is monotypic.
natural history:  This is a diurnal herbivore that 

Pearson (1984) found to be especially abundant in un-
grazed bunchgrass but that he also encountered in second 
growth Nothofagus forest with a bamboo understory. 
Stomachs of individuals contained only green vegetable 
matter, and the caecum was enormous, indicative of her-
bivory. Areas occupied by individuals had numerous open 
burrows with small piles of excavated earth in from; these 
 were frequently trampled to form runways, a character-
istic described by Osgood (1943b) and Greer (1965) for 
Chilean populations likely assignable to all three species. 
Pearson (1984) argued that A. sagei in par tic u lar, and 
Aconaemys in general, is moderately specialized for a sub-
terranean lifestyle but suggested that runway construction 
indicated that individuals spent considerable time above 
ground, with behavioral characteristics more like those 
of Holarctic microtine rodents or ground squirrels than 
highly specialized subterranean genera such as the closely 
related Ctenomys.

remarks :  This species is apparently the sister to A. 
fuscus, based on molecular phyloge ne tic analyses (M. H. 
Gallardo and Kirsch 2001; Honeycutt et al. 2003; Opazo 
2005). The karyotype is 2n = 54, FN = 104 (M. H. Gal-
lardo and Mondaca 2002). M. H. Gallardo and Mondaca 
(2002) assigned specimens from localities in Malleco (Tol-
huaca National Park, Río Colorado, Pedregoso, and Na-
huelbuta National Park) and Cautín (Reigolil) provinces 
to A. sagei based on karyotype. Specimens from these lo-
calities had been previously allocated to A. fuscus (Osgood 
1943b:113; Greer 1965:133; Pine et al. 1979:365). M. H. 
Gallardo and Mondaca (2002) also recorded specimens 
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Dendrobius Meyen, 1833:601; incorrect subsequent spell-
ing of Dendroleius Meyen.
remarks :  The taxonomic history of the genus Oc-

todon has been relatively uncomplicated (Tate 1935:378– 
379). G. I. Molina (1782) described Sciurus degus and 
Bennett (1832b) erected Octodon with the single species, 
O. cumingii. Meyen (1833) wrote of Dendroleius, with 
Dendrobius (sic) degus as its single species. Water house 
(1839) detailed Octodon, stating that cumingii Bennett 
was the same as the “degu” of Molina, and thus fi xed de-
gus G. I. Molina as the se nior synonym of cumingii Bennett. 
Bennett (1841) provided additional details of his cumingii, 
compared his genus Octodon to Poephagomys F. Cuvier 
 (= Spalacopus) and Ctenomys, and illustrated the skull, 
mandibles, and colored plate of a living animal. Bridges 
(1844) also equated cumingii Bennett with both Sciurus 
degus G. I. Molina and Dendrobius degus Meyen.

KEY TO THE SPECIES OF OCTODON:
1. Size small (total length maximally to 300 mm); tail ter-

minates in well- developed tuft; anterior molariform 
teeth with shallow lingual fold (hypofl exus) fi lled with 
little cement  . . . . . . . . . . . . . . . . . . . . . Octodon degus

1′. Size medium to large (average total length >300 mm); 
tail terminates in short or inconspicuous tuft; anterior 
molariform teeth deep lingual fold nearly touching la-
bial enamel and fi lled with abundant cement  . . . . . . . 2

2. Size medium (average total length 350 mm); tail termi-
nated with moderate tuft; M3 without lingual fold. . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Octodon lunatus

2′. Size medium to large; tail with inconspicuous terminal 
tuft; M3 with moderate to deep hypofl exus  . . . . . . . . 3

3. Size medium (total length<370 mm;) dorsal color black-
ish brown; lower molariform teeth with moderately 
transverse lobes  . . . . . . . . . . . . . . . . Octodon bridgesii

3′. Size large (total length >385 mm); dorsal color orange 
drab; lower molariform teeth with strongly transverse 
lobes . . . . . . . . . . . . . . . . . . . . . . . . .Octodon pacifi cus

Octodon bridgesii Water house, 1845
Bridges’s Degu

synonyms:
Octodon Bridgesii Water house, 1845:155; type locality 

“Chile,” restricted to “Río Teno, Colchagua,” O’Higgins, 
Chile (Thomas 1927b:553).

Octodon bridgesi Tate, 1935:378; incorrect subsequent 
spelling of bridgesii Water house.
description:  Medium- sized species, smaller than 

O. lunatus but larger than O. degus (total length 250– 
370 mm, tail length 102– 167 mm). Tail straight and shorter 
than head and body, with terminal tuft only slightly devel-
oped. Eyes larger, ears smaller, and pelage softer and more 

muscle on the zygomatic root. The lateral fl ange separating 
the canal for the infraorbital nerve is large. In the orbital 
region, the dorsal portion of the alveolar sheath of M1 is 
hidden inside of an elongated fi ssure- like sphenopalatine 
foramen. The auditory bullae are piriform and medium to 
small sized. Morphological details of the middle ear are 
shared with subterranean octodontoids (e.g., Ctenomys 
and Spalacopus; Argyle and Mason 2008).

The incisors may be orthodont to slightly opisthodontin 
different species, but the enameled face is uniformly pale 
orange. Molariform cheek teeth have a peculiar and asym-
metrical morphological pattern. The upper molariform 
teeth (dPM4 through M3) have the posterior lobe not ex-
tended labially, similar to those of Ctenomyidae, but with 
a moderate to deep lingual fold (hypofl exus) fi lled with 
cement. The three anterior lower molarifom teeth (dpm4 
through m2) have an oblique fi gure- 8 occlusal design, with 
two oblique lobes separated by a labial (hypofl exid) and a 
lingual (mesofl exid) fold fi lled with cement. The last lower 
molariform (m3) almost lacks a labial fold (hypofl exid). 
Chewing is oblique (Verzi 2001; Olivares et al. 2004). Mi-
crostructure of the molar enamel in O. bridgesii is three- 
layered, as in Aconaemys, with two layers of radial enamel 
enclosing one of Hunter- Schreger bands (Koenigswald 
et al. 1994).

Octodon is the sister genus to a clade comprising Acon-
aemys and Spalacopus (M. H. Gallardo and Kirsch 2001; 
Honeycutt et al. 2003; Opazo 2005), with an estimated 
time of divergence of 3.69 ± 0.93 mya, in the Pliocene 
(Opazo 2005). Of the living species, both O. bridgesii 
and O. lunatus form a sister- species pair relative to O. de-
gus, with the basal radiation of these lineages estimated 
at 2.57 ± 0.76 mya, also in the Pliocene (Opazo 2005). 
The phyloge ne tic position of the insular O. pacifi cus is not 
known. The genus has no fossil record, although speci-
mens assignable to the extant species have been recorded 
from archaeological sites (Massoia 1979a; Massoia et al. 
1980; Massoia and Silveira 1996; Pearson 1987, for Neu-
quén Province, Argentina; Saavedra and Simonetti 2003, 
for central Chile). Saavedra and Simonetti (2003) reported 
coexistence of the three continental Octodon species at the 
Holocene archaeological site of Quivolgo, Chile.

synonyms:
Sciurus: G. I. Molina, 1782:303; part (description of degus); 

not Sciurus Linnaeus.
Myoxus: Bechstein, 1800:179, part (listing of degus); not 

Myoxus Zimmermannn.
Octodon Bennett, 1832b:46; type species Octodon Cumin-

gii Bennett (= Sciurus degus G. I. Molina), by monotypy.
Dendroleius Meyen, 1833: table xliv; type species Dendro-

bius degus G. I. Molina (= Sciurus degus G. I. Molina), 
by monotypy.
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degus, a fact likely restricting the distribution of the spe-
cies to more mesic habitats (L. C. Contreras et al. 1987). 
Massoia (1979a) recovered skulls that may belong to this 
species (see Pearson 1995) from owl pellets at an estan-
cia in west- central Neuquén Province, Argentina. Muñoz- 
Pedreros et al. (1988) also collected skulls of O. bridgesii 
from pellets of Barn Owls in Chile.

The local extinction of this species in the Andes and 
in the coastal range close to Santiago (Chile) in the Ho-
locene has resulted mainly from human activities modi-
fying natural habitats (Simonetti 1989; Simonetti and 
Saavedra 1998). Octodon bridgesii is a dense vegetation 
specialist, and the development of agriculture and intense 
woodcutting triggered the local extinction of the species 
(Simmonetti and Saavedra 1998). This species is con-
sidered vulnerable in Chile as its distribution range has 

grayish in color in comparison to O. degus. Ventral color 
uniformly ochraceous coffee, with white axillary and in-
guinal spots. Molariform teeth similar to those of O. luna-
tus, but M3 possesses moderate fold on lingual side (Hut-
terer 1994:Fig. 6).

distribution:  In Chile, Octodon bridgesii occurs 
in the mountains of the coast of Cauquenes (Maule Re-
gion), Tomé (Biobío Region) and Nahuelbuta (Araucanía 
Region) west of the Central Valley, and through the An-
des from Baños de Cauquenes (O’Higgins Region) to Ba-
ños del Río Blanco (Araucanía Region). In Argentina, it 
is found in the Parque Nacional Lanín in Neuquén Prov-
ince (Verzi and Alcover 1990; Pearson 1995; Podestá et al. 
2000). Elevational range is from sea level up to 1,200 m 
(Muñoz- Pedreros 2000).

selected localit ies  (Map 544): ARGENTINA: 
Neuquén, Estancia La Querencia (Podestá et al. 2000), 
Refugio (MVZ 184958), 0.8 km E and 3.3 km N junction 
Rte 234 and Río Pichi Traful (MVZ 199699). CHILE: Ar-
aucanía, 4 km W of Baños Río Blanco (Greer 1965), Na-
huelbuta, Parque Nacional Nahuelbuta (Muñoz- Pedreros 
2000); Biobío, Quirihue, Los Remates (Verzi 2001), Tomé 
(Muñoz- Pedreros 2000); Maule, Constitución (Muñoz- 
Pedreros et al. 1988), Parque Inglés– Siete Tazas (Reise and 
Venegas 1987); O’Higgins, Baños de Cauquenes (Osgood 
1943b).

subspecies :  Octodon bridgesii is monotypic.
natural history:  This species inhabits rocky areas 

with dense shrubs (primarily Aristotelia [Elaeocarpaceae], 
Lithraea [Anacardiaceae], Peumus [Monimiaceae], and 
Ugni [Myrtaceae], among others), prefers a low density of 
trees, bare ground, and dead branches (Muñoz- Pedreros 
2000). It is a skilled climber and builds nests within veg-
etation; some nests have been found among bamboo 
(Chusquea; Redford and Eisenberg 1992; Muñoz- Pedreros 
2000). Verzi and Alcover (1990) found individuals in bur-
rows in Argentina, and Pearson (1995) collected specimens 
in both semiopen forests and jumbled lava blocks at the 
upper edge of the forest, also in Argentina.

Muñoz- Pedreros (2000) recorded reproductive activity 
in the months of April and December, with a litter size of 
two to three offspring. Octodon bridgesii is primarily noc-
turnal and rarely seem, but its presence can be detected 
because of the noisy alarm screams produced when it per-
ceives the presence of strangers (Mann 1978). It feeds on 
herbaceous plants (A. L. G. da Silva 2005), of which the 
most important item may be the introduced Pinus radiata 
(Muñoz- Pedreros 2000). Major predators include the Barn 
Owl (Tyto alba), the Black- chested Ea gle Buzzard (Gerano-
aetus melanoleucus), and the Culpeo (Lycalopex culpaeus; 
Muñoz- Pedreros 2000; Podestá et al. 2000). Maintenance 
of water balance is more diffi cult in O. bridgesii than O. 

Map 544    Selected localities for Octodon bridgesii (●) and Octodon lunatus 
( ). Contour line = 2,000 m.
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[Octodon Cumingii] var. albus Fitzinger, 1867b:131; nomen 
nudum (see Osgood 1943b:108).

Octodon degus clivorum Thomas, 1927c:556; type locality 
“Puente Alto, E. of Santiago. Altitude 800 m,” Santiago, 
Chile.
description:  Smallest species in genus, with to-

tal length 200– 307 mm, tail length 81– 138 mm, and mass 
200– 300 g, Ears and eyes large, and tail dorsally curved 
and terminates in well- developed tuft; individuals can au-
totomize tail as mechanism to escape predators, but with-
out regenerative capability. Pelage soft, yellowish brown 
dorsally, and yellowish cream ventrally; albino specimens 
occasionally observed. First three upper molarifom teeth 
(dPM4– M2) have short fold (hypofl exus) on lingual mar-
gin but lack lingual fold on M3 (Hutterer 1994:Fig. 6; 
Verzi 2001).

distribution:  Octodon degus is endemic to Chile 
(Mella et al. 2002), where it occurs between 28°S and 35°S 
latitude and from sea level to 1,800 m (Woods and Boraker 
1975; Muñoz- Pedreros 2000). As noted by Woods and 
Boraker (1975), Water house’s (1848) report of this species 
from Peru is in error (see also Thomas 1927c).

selected localit ies  (Map 545): CHILE: Atac-
ama, Vallenar (Osgood 1943b), 40 km E of Vallenar (TTU 
28636); Coquimbo, 10.5 km E of Illapel (USNM 541813), 
Parque Nacional Fray Jorge (Verzi 2001), 10 km N of Pte. 
Los Molles (FMNH 119658), Romero (Osgood 1943b); 
Maule, Curicó (Woods and Boraker 1975; Muñoz- 
Pedreros 2000); O’Higgins, Rapel (Muñoz- Pedreros 2000); 
Santiago, Las Condes (USNM 391827); Santiago, Puente 
Alto (type locality of Octodon degus clivorum Thomas), 
Rinconada de Maipú (Osgood 1943); Valparaíso, La Cal-
era (Osgood 1943b).

subspecies :  Octodon degus is currently viewed as 
monotypic (Osgood 1943b; Cabrera 1961; Woods and Bo-
raker 1975; Woods and Kilpatrick 2005), although Eller-
man (1940) listed fi ve subspecies, while Thomas (1927c) 
and Yepes (1930) distinguished lowland (O. d. degus) and 
highland (O. d. clivorum) races.

natural history:  Octodon degus is one of the 
most well- known small mammals of central Chile (see 
L. C. Contreras et al. 1987 and literature therein). It has 
also been studied extensively in the laboratory, including 
determinants of circadian rhythm (Ocampo- Garces 2005; 
Vivanco et al. 2007), reproductive features such as pla-
centation (Bosco et al. 2007), behavior, including vocal-
izations (Long 2007), communal versus solitary breeding 
(Ebensperger et al. 2007), and mother- offspring relation-
ships ( Jesseau et al. 2008). In captivity, degus reproduce 
and live between fi ve and seven years and show hallmarks 
of neurodegenerative diseases (including Alzheimer’s dis-
ease), diabetes, and cancer (Ardiles et al. 2012, 2013; see 

 diminished in recent years and currently only in three dis-
crete populations are known. Habitat fragmentation is a 
major infl uence of local population per sis tence (Saavedra 
and Simmonetti 2005). However, O. bridgesii is also con-
sidered a plague species because it can severely damage 
plantations of Pinus radiata (Redford and Eisenberg 1992; 
Muñoz- Pedreros 2000; Mella et al. 2002). In Argentina, 
the species is also considered vulnerable (G. B. Diaz and 
Ojeda 2000).

remarks :  Thomas (1927b:553) selected one of the 
two co- types collected by Bridges and used by Water house 
(1845) in his description of Octodon bridgesii. This speci-
men (BM 55.12.24.196) is from the Río Teno, Colchagua 
province; he thus emended the type locality to this site. The 
Argentinean populations are provisionally regarded as O. 
bridgesii, but the affi nities of these specimens are in need of 
careful review (Pearson 1995). The year of publication of 
Water house’s Octodon bridgesii is varyingly given as 1844 
(Thomas 1927b; Tate 1935; Osgood 1943b; Cabrera 1960) 
or 1845 (Woods and Kilpatrick 2005). Water house read his 
paper before the Zoological Society of London on October 
8, 1844, but that issue of the Proceedings was not published 
until February 1845 (Sherborn 1924a; Duncan 1937).

The karyotype is 2n = 58, FN = 116 (Venegas 1976).

Octodon degus (G. I. Molina, 1782)
Common Degu

synonyms:
Sciurus Degus G. I. Molina, 1782:303; type locality “St. 

Jago,” Santiago, Chile (see Osgood 1943b:108).
Myoxus degus: Bechstein, 1800:479; name combination.
Myoxus ? degus: Illiger, 1815:107; nomen nudum; in a list 

of South American species.
Myoxus getulinus Poeppig, in Froriep, 1829:278; type lo-

cality “Santiago, Chile.”
Octodon Cumingii Bennett, 1832b:47; type locality “in 

the neighbourhood of Valparaiso, . . .  in the high- road 
between that place and St. Jago,” Chile.

Dendroleius degus: Meyen, 1833:601; name combination.
Dendrobius degus: Meyen, 1833:610; inadvertent subse-

quent spelling of Dendroleius Meyen.
Octodon kummingii Schinz, 1845:101; incorrect subse-

quent spelling of cumingii Bennett.
Octodon pallidus Wagner, 1845b:33; type locality “Chili.”
O[ctodon]. cummingii Tschudi, 1845:171; incorrect subse-

quent spelling of cumingii Bennett.
Octodon cummingii var. peruana Tschudi, 1845:172; type lo-

cality “Quebrada von San Mateo, in der nähe des dorfes 
San Juan de Matucana, etwa 9000′ ü. m,” Lima, Peru” 
(probably based on escaped pet; Thomas, 1927c:557).

Octodon degus: Water house, 1848:253; fi rst use of current 
name combination.



Suborder Hystricomorpha: Family Octodontidae 1033

et al. 2003; Kenagy et al. 2004). In laboratory conditions, 
an individual’s temporal feeding strategy seems mainly ar-
rhythmic, whereas its wheel- running pattern is driven by a 
strongly circadian bimodal rhythm (García- Allegue et al. 
2006). In the wild, individuals feed outside and can be ob-
served climbing in brushes while searching for seeds and 
sheaths (Woods and Boraker 1975; Mann 1978; Muñoz- 
Pedreros 2000). The species is thus primarily herbivorous- 
folivorous, feeding on grasses, seeds, fruits, roots, and 
bark of a variety of plants, such as Stipa plumosa, Ces-
trum palqui, Mimosa cavenia, Erodium cicutarum, Che-
nopodium petiolare, Proustia cuneifolia, Atriplex repunda, 
and Acacia caven (Redford and Eisenberg 1992; Muñoz- 
Pedreros 2000). Mass- independent basal metabolic rate 
is strongly infl uenced by habitat productivity, with popu-
lations from more productive habitats having “faster” 
metabolic rates (Bozinovic et al. 2009). In the fi eld, degus 
are constrained to specifi c foraging areas, mainly by their 
limited thermal tolerance and by environmental food qual-
ity, with food availability strongly infl uencing home range 
sizes (Quirici et al. 2010). Individuals thus balance their 
diet selection by maximizing nutrients relative to digestible 
energy intake, but food selection is compromised by sea-
sonal and spatial changes in food quality and environmen-
tal temperatures, coupled with feeding time and digestive 
and thermoregulatory constraints (Torres- Contreras and 
Bozinovic 1997). Naya et al. (2008) examined the complex 
interplay among energy acquisition, storage, and expendi-
ture during lactation. Veloso and Bozinovic (2000) exam-
ined the effect of food quality on ingestion, digestion, and 
metabolic rate during pregnancy and lactation. Sabat and 
Veloso (2003) analyzed ontoge ne tic development of intes-
tinal disaccharides. Vega- Zuniga et al. (2013) compared vi-
sion characteristics between two species (O. degus and O. 
lunatus), relating the degree of frontal binocular overlap to 
differences in diel activity pattern.

The limited capacity for thermoregulation also likely pre-
vents individuals from leaving their tunnels in unfavorable 
periods of the year (Bozinovic and Vásquez 1999; Kenagy 
et al. 2002a). Thermal limitation is also a factor determining 
space use, with individuals restricted above ground to cov-
ered as opposed to open areas (Lagos et al. 1995). However, 
animals do not drink and lose little water through respira-
tion (Muñoz- Pedreros 2000). They also have a high capacity 
of renal concentration, which implies a strong physiological 
specialization to relatively xeric conditions (Woods and Bor-
aker 1975; Mann 1978; Muñoz- Pedreros 2000).

Primary predators include mammals such as foxes and 
the grison (Pseudalopex, Galictis), and both diurnal and 
nocturnal birds of prey (Buteo, Parabuteo, Athene, and 
Tyto; Woods and Boraker 1975; Jaksic 1986; Meserve et al. 
1993; Torres- Contreras et al. 1994).

also husbandry and breeding guidelines in Palacios and 
Lee 2013).

This species inhabits semiarid environments on the west-
ern slopes of the Andes, in open areas near rocks, stone-
walls, and groves, associated with steppes dominated by 
Acacia caven (Mann 1978; L. C. Contreras et al. 1987; Ke-
nagy et al. 2002b). It digs tunnels among rocks and brushes; 
dens have several tunnels and openings where a few indi-
viduals or even large groups may live (Mann 1978; Muñoz- 
Pedreros 2000). In general, the social group includes a male, 
two or three females with young, and four or six juvenile 
females (Redford and Eisenberg 1992; Muñoz- Pedreros 
2000); these groups occupy communal burrow systems 
(Ebensperger and Bozinovic 2000a; Ebensperger, Chech 
et al. 2011) and engage in collective detection of preda-
tors (Ebensperger, Hurdado, and Ramos- Jiliberto 2006). 
These communally nesting groups are composed of female 
kin (Ebensperger et al. 2004) and a breeding female does 
not discriminate between her own offspring and those of 
other females during lactation (Ebensperger, Hurtado, and 
Valdivia 2006). Per capita fi tness decreases as a function of 
group size (Ebensperger, Ramírez- Estrada et al. 2011). De-
gus spend signifi cantly less time being vigilant as group size 
increases (“group size effect”; Vásquez 1997). Dust bath-
ing behavior plays an important role in social communica-
tion among unfamiliar, same- sex conspecifi cs (Ebensperger 
2000; Ebensperger and Caiozzi 2002). Ebensperger and 
Bozinovic (2000b) examined the energetic costs of bur-
rowing. Burrowing costs and predation risk are interpreted 
as drivers of total group size and group composition (Eb-
ensperger et al. 2012), while social competition explains 
juvenile dispersal (Quirici et al. 2011). Also, ecologically 
based explanations of sociality in degus are controversial, 
but it could represent a case of phyloge ne tic inertia given 
that group living is common within hystricognath families 
basal to Octodontidae (Ebensperger et al. 2012).

In a study of fl uctuating asymmetry, Saavedra (2003) 
demonstrated that males of O. degus preferred asymmetric 
females during nonreproductive periods but symmetric fe-
males during the reproductive season. Both O. degus and 
O. bridgesii showed preferences based on visual cues, de-
spite their contrasting diurnal and nocturnal lifestyles (Saa-
vedra 2003).

The four to six offspring are born mainly in the spring 
and summer (September– October and December– January); 
they are precocial at birth with open eyes, fur, and the ca-
pability to eat vegetation within a few days (Woods and 
Boraker 1975; Muñoz- Pedreros 2000).

This species is primarily diurnal although its activity is 
greatest at twilight, with activity peaks both in the morn-
ing and in the last hours of the night (Mann 1978; Redford 
and Eisenberg 1992; Muñoz- Pedreros 2000; Bacigalupe 
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food by the Araucanian Indians as well as by Eu ro pe an 
colonists. Currently, it may infrequently cause damage in 
vineyards as a result of local population irruption (Mann 
1978). Unlike O. bridgesii and O. lunatus, this species 
prefers habitats with limited vegetation cover, typical of 
human- modifi ed habitats. Based on this, O. degus may 
have been favored by human- induced changes in habitat 
cover (Mann 1978; Simonetti 1989). However, these same 
human- modifi ed areas have been invaded by Eu ro pe an 
rabbits, which have resulted in a reduced food supply and 
probably have had a negative impact on native species such 
as O. degus (Simonetti 1983).

remarks :  Bridges (1844) equated Octodon cumin-
gii Bennett with Sciurus degus G. I. Molina and Dendro-
bius degus Meyen. The highly disjunct Peruvian record of 
O. degus, the basis for Tschudi’s peruana and which he 
stated was from San Juan de Matucana, east of Lima, is 
likely an error. Thomas (1927c:556– 557) examined the 
holotype of Tschudi’s peruana and stated “the specimen 
proves in every detail of size and colour to be so exactly 
like ordinary Valparaiso specimens of O. degus that I must 
frankly express my disbelief that it ever lived in Peru, un-
less as a pet.” Furthermore, Thomas noted that the pre-
sumptive type locality is quite close to areas where both 
Perry O.  Simons and Russell Hendee made substantial col-
lections, yet failed to secure any belonging to Octodon. 
No member of the family Octodontidae is known from 
Peru. The karyotype of O. degus is 2n = 58, FN = 116 (R. 
Fernández 1968).

Octodon lunatus Osgood, 1943
Coastal Degu

synonym:
Octodon lunatus Osgood, 1943b:110; type locality “Olmue, 

Province of Valparaiso, Chile.”
description:  Similar in size to O. bridgesii, with 

total length 328– 382 mm, tail length 152– 161 mm, and 
mass averaging 233 g. Tail straight as in O. bridgesii. Pel-
age denser than in O. degus but similar in coloration to 
O. bridgesii, only slightly more chestnut, and tail ventrally 
blackish for least half of its length. Also like O. bridgesii, 
O. lunatus with white axillary and inguinal spots. Skull 
similar to O. bridgesii with interorbital region slightly 
wider (Osgood 1943b). Molariform teeth with deep folds, 
as in O. bridgesii, but last upper molar (M3) lacks fold on 
lingual side (Hutterer 1994:Fig. 6).

distribution:  Octodon lunatus is restricted to the 
coastal hills on the west side of the central valley of Chile 
(Osgood 1943b; L. C. Contreras et al. 1987; Redford and 
Eisenberg 1992).

selected localit ies  (see Fig. 544): CHILE: Co-
quimbo, Parque Nacional Fray Jorge (Verzi 2001); Santi-

Among ectoparasites, fl eas of the genus Ectinorus have 
been recorded (also present in other rodents) as well as the 
lice Abrocomphaga hellenthali, Ferrisella chilensis, and F. 
disgrega (the latter also present in Octodontomys gliroi-
des; Torres- Mura and Contreras 1998; Muñoz- Pedreros 
2000; D. Castro and Verzi 2002). Octodon degus is also 
parasitized by a number of endoparasites, including a pin-
worm (Octodonthoxys gigantea), a whipworm (Trichuris 
bradleyi), the cestodes (Aprostatandrya octodonensis and 
Echinococcus granulosus), and several nematodes (Woods 
and Boraker 1975; Muñoz- Pedreros 2000), and serves as 
a host for the protozoan Trypanosoma cruzi (Rozas et al. 
2005), which causes Chagas disease.

Muñoz- Pedreros (2000) suggested that this species is of 
conservation concern, but Mella et al. (2002) regarded it 
to be excessively abundant. Octodon degus was used as 

Map 545    Selected localities for Octodon degus (●) and Octodon pacificus 
( ). Contour line = 2,000 m.
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larger and heavier than in other species. Incisors opistho-
dont with deep notch at tips. Both upper and lower molari-
form teeth wider than in other species, with deeper folds 
that fi lled with abundant cement, especially third molars 
(Hutterer 1994:Fig. 6).

distribution:  Octodon pacifi cus is known only 
from the type locality.

selected localit ies  (Map 545): Chile, Biobío, 
Isla Mocha (type locality of Octodon pacifi cus Hutterer).

subspecies :  Octodon pacifi cus is monotypic.
natural history:  The only known locality of Oc-

todon pacifi cus, Isla Mocha, is near the edge of the Valdiv-
ian rainforest zone (Hutterer 1994). There is little informa-
tion available for this species. The only known specimens 
 were collected in 1959 during an expedition made by 
Dr. Francisco Behn, who was primarily interested in birds. 
The mammals collected  were held in a private collection 
for more than 30 years (Hutterer 1994). Reproductive ac-
tivity apparently begins in September, and offspring are 
born in December (Hutterer 1994). Saavedra et al. (2003) 
recorded this species from the Holocene zooarchaeological 
record of Isla Moche.

remarks :  The karyotype is unknown. Hutterer 
(1994:39), in his commentary about insular species, includ-
ing O. pacifi cus, stated that “what seems certain is that the 
natural range of the species covers only a few square ki-
lometers and for this reason alone it must be regarded as 
vulnerable.” Muñoz- Pedreros (2000) also considered this 
species as vulnerable, but Mella et al. (2002) regarded the 
conservation status as undefi ned. E. P. Lessa, Ojeda, and 
Bidau (2008a) considered O. pacifi cus as Critically Endan-
gered, with deforestation the major threat. The lowlands 
of Isla Moche are now dominated by grasslands, and the 
original Valdivian forest is restricted to the highest eleva-
tions on the island.

Genus Octodontomys Palmer, 1903
Diego H. Verzi, M. Mónica Díaz, and Rubén M. Barquez

This genus includes only the single species Octodontomys 
gliroides. It is a mainly a fossorial octodontid that inhab-
its the Andean and sub- Andean zones of southwestern 
Bolivia, northern Chile, and northwestern Argentina (Ca-
brera 1961; Pine et at. 1979; L. C. Contreras et al. 1987; 
S. Anderson 1997).

Octodontomys is a medium to large- sized octodontid, 
with a body mass ranging from 100– 200 g, total length 
from 200– 380 mm, and tail length from 100– 190 mm. The 
pelage is relatively long and silky; dorsal coloration is gray-
ish drab; and the venter has white hairs with gray bases, 
except on the chin and throat where they are pure white, 

ago, Fundo Santa Laura (MVZ 150088); Valparaíso, Los 
Molles (MVZ 150087), Olmué (type locality of Octodon 
lunatus Osgood), Papudo (Osgood 1943b).

subspecies :  Octodon lunatus is a monotypic species.
natural history:  This species lives along the 

coast, in rocky areas with dense heaths and groves, from 
sea level to 1,200 m. Unlike O. degus, this species has been 
little studied in its natural environment. Apparently indi-
viduals have a variable activity rhythm, with authors re-
porting diurnal, crepuscular, or nocturnal activity patterns 
(Muñoz- Pedreros 2000). Cortés, Rosenmann, and Bozi-
novic (2000a) reported low respiratory water loss, indicat-
ing an excellent ability to conserve water. Lice are a known 
ectoparasite of O. lunatus, including one species shared 
with O. degus (D. Castro and Cicchino 2002). Only the 
Burrowing (Athene cunicularia) and Barn Owls (Tyto alba) 
are known as predators (Muñoz- Pedreros 2000). Like O. 
bridgesii, this species prefers areas with dense vegetation 
and has suffered a reduction in its range during the Holo-
cene, based on the zooarchaeological record, likely due to 
human- induced habitat modifi cations (Saavedra and Sim-
onetti 2003). Currently, this species is considered vulner-
able (Muñoz- Pedreros 2000; Mella et al. 2002). Vásquez 
and Simonetti (1999) assessed life history traits in relation 
to vulnerability to habitat change, concluding that O. lu-
natus was among a group of birds and mammals that ex-
hibited a high sensitivity index to change, primarily due 
to the combination of low reproductive effort and narrow 
habitat requirements.

remarks :  Some authors have suggested that O. lu-
natus is conspecifi c with, and thus a synonym of, O. brid-
gesii, because the two are very similar and hard to distin-
guish (Tamayo and Frassinetti 1980; L. C. Contreras et al. 
1987). However, O. lunatus has a distinct karyotype of 
2n = 78, FN = 128 (Spotorno et al. 1995).

Octodon pacifi cus Hutterer, 1994
Mocha Degu

synonym:
Octodon pacifi cus Hutterer, 1994:28; type locality “Isla 

Mocha (38°22′ S, 73°55′ W), Arauca Province,” Biobío, 
Chile.
description:  Larger and heavier than other species 

in the genus (two available specimens have total length 
of 389 and 390 mm, tail length of 165 and 170 mm, and 
a mass of 290 g, respectively). Pelage soft and long; ears 
relatively short; and tail long, 74– 77% of head and body 
length. Tail ends in inconspicuous tuft. Dorsal coloration 
orange drab, venter paler. Skull long, especially diastema. 
Zygomatic arch diagnostic, with insertion higher than in 
other species, leaving considerable space between inferior 
jugal pro cess of zygoma and upper toothrow. Mandible 



1036 Mammals of South America

aemys + Spalacopus]), Upham and Patterson (2012) place 
it basal to the desert- adapted Octomys + Tympanoctomys. 
Although no fossil record is known, Octodontomys exhib-
its similarities with some species from the Mio- Pliocene of 
Argentina (Verzi and Iglesias 1999; Verzi et al. 1999; Verzi 
et al. 2013), suggesting that it may belong to an early oc-
todontid offshoot. Opazo (2005) estimated the divergence 
of Octodontomys from its sister clade to be 6.07 ± 1.34 
mya, near the end of the Miocene, a value in agreement 
with M. H. Gallardo and Kirsch’s (2001) estimate based 
on DNA hybridization but older than the date estimated 
by Honeycutt et al. (2003).

synonyms:
Octodon: P. Gervais and d’Orbigny, 1844:22; part (de-

scription of gliroides); not Octodon Bennett.
Neoctodon Thomas, 1902g:114; type species Neoctodon 

simonsi Thomas (= Octodon gliroides P. Gervais and 
d’Orbigny) by original designation; preoccupied by 
Neoctodon Bedel, 1892 (Insecta: Coleoptera).

Octodontomys Palmer, 1903:873; replacement name for 
Neoctodon Thomas.
remarks :  Originally regarded as a species of Oc-

todon, this monotypic taxon was raised to generic status 
by Thomas (1902g) under the name Neoctodon. Palmer 
(1903), however, pointed out that Neoctodon Thomas was 
preoccupied by Neoctodon Bedel, 1892, a genus of beetle, 
and provided Octodontomys as a replacement name. The 
taxonomy of this species has been stable since Palmer’s 
action.

Octodontomys gliroides (P. Gervais 
and d’Orbigny, 1844)
Mountain Degu, Chozchori

synonyms:
Octodon gliroides P. Gervais and d’Orbigny, 1844:22; 

type locality “des Andes boliviennes, à Lapaz”; La Paz, 
Bolivia.

Neoctodon simonsi Thomas, 1902g:115; type local-
ity “Moun tain ous region south and south- east of the 
Titicaca- Poopo basin. Potosí, 4400 metres,” Bolivia.

Octodontomys gliroides: Thomas, 1913a:143; fi rst use of 
current name combination.
description:  As for the genus.
distribution:  Octodontomys gliroides has a dis-

junct distribution in the Andean and sub- Andean areas of 
southwestern Bolivia (from La Paz to Potosí departments), 
northern Chile (Tarapacá Province), and northwestern Ar-
gentina (from Jujuy to La Rioja provinces; Cabrera 1961; 
Mann 1978; Pine et al. 1979; L. C. Contreras et al. 1987). 
This species has a wide elevational range, from 200– 
300 m at Saladillo in Jujuy, Argentina to 4,400 m in Potosí, 
Bolivia.

and contrasts strongly with the dorsum. The ears are large, 
fi nely covered by short grayish hairs, with a white tuft on 
their anterior end (Ipinza et al. 1971). The tail is nearly 
80% of the head and body length; it is bicolored, with an 
elongated, brown or ochraceous brush extending from the 
tip. Plantar surfaces have fi ne granulations (L. C. Contre-
ras et al. 1987). Juveniles are darker with grayer venters, 
and have an essentially unicolored tail that terminates in a 
short and black or dark drab brush.

The glans penis of Octodontomys has two long spines 
on each side of the intromittent sac, although some speci-
mens show a two– three pattern (Spotorno 1979; L. C. 
Contreras et al. 1993). These spines are the longest among 
octodontids (average length 5.6 mm; L. C. Contreras et al. 
1993). As in other genera of the family, the baculum grad-
ually tapers from its base to the tip.

The skull is roughly similar to that of Octomys. The 
rostrum is relatively long and narrow. Incisive foramina 
are large and with their posteriormost ends behind the 
premaxillary- maxillary suture. Unlike other genera, the 
intra- alveolar portion of the fi rst molariform tooth (dP4) 
is slightly inclined forwardly, medial to the incisor. Con-
sequently, an anterior extension of the maxillaries into the 
posterior margins of the incisive foramina, where the dP4 
are  housed, is scarcely developed to nearly absent. The 
lateral fl ange of the canal for the infraorbital nerve is 
well developed and has the dorsal end free, not joined to 
the maxillary. The zygomatic arches are little expanded, 
and with a low and slightly deep jugal fossa for the mas-
seter posterior muscle. The paroccipital pro cesses are 
completely joined to the bullae, with each root is medially 
oriented by the development of the mastoid bullae. As is 
characteristic for the other desert- adapted octodontids, the 
bullae are large. The mandible is slender, low, and moder-
ately hystricognathous.

The incisors are orthodont, narrow, and short. Upper 
molariform teeth are roughly similar to those of primi-
tive, extinct members of the Ctenomyidae. They lack folds 
(fl exi) and have the posterior lobe not extended labially. 
Lower molariform teeth have a nearly fi gure- 8 shaped oc-
clusal morphology, with slightly oblique and rounded lobes 
and shallow traces of folds (mesofl exids and hypofl exids). 
The last upper and lower molars (M3/m3) are reduced in 
size. Chewing is oblique (Olivares et al. 2004). T. Martin 
(1992) and Vieytes et al. (2007) described incisor enamel 
microstructure.

Historically Octodontomys was a genus with uncertain 
affi nities (W. George and Weir 1972; Rossi et al. 1990; 
M. H. Gallardo 1992, 1997; Verzi 2001). Although most 
molecular data (M. H. Gallardo and Kirsch 2001; Honeyc-
utt et al. 2003; Opazo 2005; Rowe et al. 2010) support a 
sister relationship to a clade comprising (Octodon [Acon-
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in Jujuy Province, M. M. Díaz (1999) recorded juveniles 
of different ages in the same month, and S. Anderson 
(1997) found both pregnant females and juveniles in Jan-
uary and May. Weir (1974b) reported a gestation period 
of 100– 109 days, with a litter of one to three offspring. 
The young are precocial, born completely furred and with 
open eyes.

Individuals of O. gliroides are hosts for Trypanosoma 
cruzi, the hemofl agellate responsible for Chagas disease, 
and the species may have been involved with the domestic 
cycle of transmission with humans from prehistoric times 
(Schweigmann et al. 1992). Other ectoparasites include 
fl eas of the genus Ectinorus (Hastriter and Sage 2009), and 
lice of the genera Ferrisella (D. Castro, Gonzalez, and Cic-
chino 1998; D. Castro and Verzi 2002), Amblycera, and 
Anoplura (Moreno Salas et al. 2005).

The species is known from archaeological sites in Ju-
juy Province, Argentina, from 2,000 years BP (Teta and 
Ortiz 2002). It has no apparent conservation problems 
(G. B. Diaz and Ojeda 2000; Muñoz- Pedreros 2000), and 
the IUCN (2011) considers O. gliroides a species of Least 
Concern.

selected localit ies  (Map 546): ARGENTINA: 
Jujuy, Saladillo (G. B. Diaz and Ojeda 1999), 8.2 km S of 
Sey (OMNH 34965), Sierra de Zenta (M. M. Díaz and 
Barquez 2007); La Rioja, Villa Unión (Yepes 1936); Salta, 
16 km S and 1.8 km W of Barrancas (OMNH 34964), 
17 km NW of Cachi (ARG 6396): BOLIVIA: La Paz, An-
des de Bolivia, vicinity of La Paz (type locality of Octodon 
gliroides P. Gervais and d’Orbigny); Oruro, Oruro (S. An-
derson 1997); Potosí, Lipez (S. Anderson 1997), Potosí, 
Livichuco (S. Anderson 1997), Potosí (type locality of 
Neoctodon simonsi Thomas), Yuruma (S. Anderson 1997); 
Tarija, 2 km SE of Cieneguillas (FMNH 162891). CHILE: 
Arica y Parinacota, Cuesta Zapahuira (USNM 541823); 
Tarapacá, Miñita (Mann 1978).

subspecies :  Octodontomys gliroides is monotypic.
natural history:  This species occupies dry An-

dean and sub- Andean zones (L. C. Contreras et al. 1987) 
and is the only octodontid present in the high areas of the 
Puna (Reig 1986). It inhabits rocky areas with vegetation 
dominated by columniform cacti (Browningia, Cereus, 
Polycererus, and Opuntia), shrubs, and herbaceous vege-
tation (Mann 1978). It possesses a tail with well- developed 
terminal brush, which is capable of autotomy similar to 
that of Octodon degus. When climbing, the tail is used for 
substrate support (Muñoz- Pedreros 2000). Although O. 
gliroides has no obvious morphological adaptations of the 
skull or limbs for a fossorial lifestyle (E. P. Lessa, Vassallo 
et al. 2008), it digs short burrows at the base of cacti and 
acacias and inhabits rocky caves, including Indian tombs 
(Mann 1978; L. C. Contreras et al. 1987; Nowak 1997). In 
northwestern Argentina, it can be seen during the day and 
in the fi rst hours at night (M. M. M. Díaz 1999). Individu-
als feed on acacia sheaths in winter and cactus fruits during 
summer, and eat leaves and bark of resinous shrubs (Mann 
1978). Similar to Octodon, it can use cactus tissues to sat-
isfy water requirements (Mann 1978). Eisenberg (1974) 
identifi ed the menace vocalizations of Octodontomys as a 
gurgle or twitter similar to those produced by some birds. 
Octodontomys gliroides and Octodon degus emit not 
only low and middle frequency calls, but also several high 
frequency or ultrasonic vocalizations (Eisenberg 1974), 
which is in contrast with the predominant low- frequency 
range of vocalizations of subterranean rodents (Schleich 
et al. 2007). Arends and McNab (2001) reported physi-
ological pa ram e ters of basal metabolic rate, conductance, 
and body temperature. G. B. Diaz and Ojeda (1999) sug-
gested poor physiological adaptation to desert conditions 
and thus survival on a water- rich diet of cacti because the 
kidney has a small renal papilla, low renal indices, and 
low urine concentration.

Pine et al. (1979) reported a lactating female and a ju-
venile in November, in the spring in Chile. In Argentina, 

Map 546    Selected localities for Octodontomys gliroides (●). Contour line = 
2,000 m.
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opment of the mastoid bullae, similar to the condition in 
Octodontomys. The bullae are large but smaller than those 
of Tympanoctomys (Ojeda et al. 1999); the dorsal wall of 
the epitympanic recess forms a large bony “island” on the 
roof of the braincase, also as in Tympanoctomys.

Upper incisors are orthodont to opisthodont, short, and 
narrow. Molariform teeth have a fi gure- 8 occlusal design, 
with two transverse lobes separated by folds (mesofl exus/
fl exid and hypofl exus/fl exid) on both the labial and lingual 
faces. There is little cement in the folds. The last upper and 
lower molars (M3/m3) are reduced in size. Chewing is pro-
palinal (Verzi 2001; Olivares et al. 2004).

The general external aspect of Octomys is similar to 
that of Octodontomys and Tympanoctomys, but with a 
shorter tail and a less developed terminal tuft. The skull is 
long and slender, and with large bullae, although these are 
less developed than in Tympanoctomys.

Thomas (1920d:118) pointed out that his new genus 
Octomys was related to Spalacopus and Aconaemys. 
However, cladistic analyses of morphological traits (Verzi 
2001) as well as all molecular data (Köhler et al. 2000; 
M. H. Gallardo and Kirsch 2001; Honeycutt et al. 2003; 
Opazo 2005; Upham and Patterson 2012) strongly sup-
port a sister relationship between Octomys and Tympa-
noctomys. The time of divergence between these generic 
lineages has been estimated at 6.5 mya (based on DNA 
hybridization data; M. H. Gallardo and Kirsch 2001), 
4.28 ± 1.08 mya (DNA sequences; Opazo 2005), or 3.57 
mya (95% confi dence interval 2.77– 4.37 mya; DNA se-
quences; M. H. Gallardo et al. 2013). The genus is mono-
typic and has no fossil record. Two hypothetical Octo-
mys lineages and the living species Octomys mimax have 
been proposed as ancestors of tetraploid Tympanoctomys 
aureus and Tympanoctomys barrerae, the implied evo-
lutionary pro cesses involving production of unreduced 
gametes and introgressive hybridization (M. H. Gallardo 
et al. 2004, 2007).

synonym:
Octomys Thomas, 1920d:117; type species Octomys mimax 

Thomas, by original designation.

Octomys mimax Thomas, 1920
Viscacha Rat

synonyms:
Octomys mimax Thomas, 1920d:118; type locality “La 

Puntilla, near Tinogasta . . .  a few miles out from Tino-
gasta towards Copacabana, at an altitude of about 1000 
metres” (Thomas 1920d:116), Catamarca, Argentina.

Octomys joannius Thomas, 1921i:217; type locality “Ped-
ernal, about 60 km. S.W. of San Juan, and 30 W. of Cañada 
Honda. Altitude, 1200 m.” (Thomas 1921i:214), San 
Juan, Argentina.

remarks :  D’Orbigny and Gervais (1847:plate 16) il-
lustrated the living animal and line drawings of the skull 
and teeth, presumably of the type specimen. The chromo-
some complement is 2n = 38, FN = 64 (W. George and Weir 
1972; M. H. Gallardo 1992; L. C. Contreras et al. 1994). 
This diploid number is interpreted to result from a reduc-
tion from the family modal 2n = 56– 58 (M. H. Gallardo 
1992, 1997, 2007).

Genus Octomys Thomas, 1920
Diego H. Verzi, M. Mónica Díaz, and Rubén M. Barquez

This genus includes the single species Octomys mimax, 
which is primarily a surface- dwelling, desert- adapted oc-
todontid limited to the sub- Andean areas of the Monte bi-
ome in northwestern Argentina (Cabrera 1961; L. C. Con-
treras et al. 1987; R. A. Ojeda and Tabeni 2009).

Octomys is a medium- sized octodontid, with recorded 
mean body mass 95.8– 31 g, mean total length 279.3– 
314.3 mm, and mean tail length 145.4– 162.5 mm (Red-
ford and Eisenberg 1992; Sobrero et al. 2010). The dor-
sal coloration is pale tan, with the venter and feet whitish. 
The tail is longer than the head and body, bicolored, well 
haired, and has a well- developed tuft at the tip. The ears 
are large, appearing hairless but covered with fi ne white 
hairs and elongated guard hairs in front of the meatus 
(Thomas 1920d; Redford and Eisenberg 1992; Sobrero 
et al. 2010). Berman (2003) described the superfi cial facial 
musculature and oral cavity morphology. The dorsal oral 
cavity of Octomys has dense concentrations of vibrissae, 
caudal to the incisors on either side of a palatal median 
cleft, similar to those in Tympanoctomys. These vibrissae 
have follicles less robust than those of Tympanoctomys, 
operated by the intermaxillaris muscle as in the latter ge-
nus (Berman 2003).

The glans penis has one spine on each side of the in-
tromittent sac. This pattern is regarded as ancestral for 
the family (Spotorno 1979; L. C. Contreras, Torres- Mura 
et al. 1993).

The skull has a slender rostrum and weak zygomatic 
arches, similar to that of Octodontomys. The supraorbital 
borders of the frontals are straight and divergent; the dis-
tance between the frontal bone and the zygomatic arch is 
shorter than in Octodon, Aconaemys, Spalacopus, and Oc-
todontomys, but similar to that in Tympanoctomys. The 
lateral fl ange of the canal for the infraorbital nerve is well 
developed, and its dorsal border is free, not attached to 
the maxillary. As in Tympanoctomys, only the squamosal 
bone forms the postorbital pro cess of the zygomatic arch, 
as is visible in lateral view. The roots of the paroccipital 
pro cesses in the occiput are medially oriented by the devel-
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nal indices, and low urine concentration (G. B. Díaz and 
Ojeda 1999).

At Valle de la Luna (also San Juan province), one of us 
(RMB) captured young individuals in the same trap in No-
vember, suggesting that breeding occurs in the late winter 
or early spring. Another individual was also observed dur-
ing the day at this same locality. Octomys mimax is soli-
tary, a social system shared with its sister genus Tympanoc-
tomys, and different from most octodontid genera, which 
are group living (Lacey and Ebensperger 2007).

Both fl eas of the genus Ectinorus (Beaucournu et al. 
2004) and lice of the genus Ferrisella (D. Castro, Gonzales, 
and Cicchino 1998) are part of the ectoparasitic fauna of 
O. mimax. G. B. Diaz and Ojeda (2000) regarded O. mi-
max as vulnerable; E. P. Lessa, Ojeda, and Bidau (2008b) 
and the IUCN (2011) placed this species in the Least Con-
cern category while stating that if current agricultural 
trends persist it may qualify for “Near Threatened” status 
in the future.

remarks :  The chromosome complement is 2n = 56, 
FN = 108 (M. H. Gallardo 1992; L. C. Contreras et al. 
1994).

Genus Spalacopus Wagler, 1832
Diego H. Verzi, Mónica G. Díaz, and Rubén M. Barquez

The genus Spalacopus has only one species, S. cyanus, dis-
tributed in central Chile from the coast to 3,400 m in the 

Octomys mimax mimax: Ellerman, 1940:157; name com-
bination.

Octomys mimax joannius: Ellerman, 1940:157; name com-
bination.
description:  As for the genus.
distribution:  An endemic species of Argentina 

(Redford and Eisenberg 1992; R. A. Ojeda et al. 2002), 
Octomys mimax is found only in La Rioja, Catamarca, 
Mendoza, San Juan, and San Luis provinces in northwest-
ern Argentina.

selected localit ies  (Map 547): ARGENTINA: 
Catamarca, La Puntilla (type locality of Octomys mimax 
Thomas); La Rioja, Cañón de la Reserva, Talampaya (IA-
DIZA 03785), Chilecito (Yepes 1930); San Juan, Parque 
Provincial Ischigualasto, Valle Fértil (IADIZA 03067), 
Pedernal (type locality of Octomys joannius Thomas); San 
Luis, 6 km W of Hualtaran, Parque Provincial Sierra de las 
Quijadas (ARG 3262).

subspecies :  Currently O. mimax is considered 
monotypic (Cabrera 1961; Woods and Kilpatrick 2005). 
However, Yepes (1930, 1942) regarded Octomys joannius 
Thomas as a valid species while Ellerman (1940) and Law-
rence (1941a) listed it as a subspecies of O. mimax.

natural history:  Sobrero et al. (2010) summa-
rized available information on ecol ogy, including habitat 
range, space use, behavior, food habits, and other popu-
lational attributes. Ebensperger et al. (2008) reported 
general behavior, including diel activity pattern, nesting, 
resting patterns, habitat use, and home range derived 
from radio telemetry. Individuals live among rocks in the 
Monte biome of northwestern Argentina, at elevations 
≤800 m. In San Luis province, O. mimax occurs in a tran-
sitional area between the Monte and a semiarid partition 
of the Chaco biome (Sobrero et al. 2010). Individuals use 
rock crevices for refuges, and there is no evidence that 
they modify daytime resting sites through digging (Eb-
ensperger et al. 2008). Rocky habitat provides a ther-
mally stable environment, and nocturnal activity could 
allow O. mimax to avoid the high temperatures and low 
relative humidity of the day (Sobrero et al. 2010). This 
nocturnal activity is in accord with the relatively good 
thermoregulatory capabilities of these rodents (Bozinovic 
and Contreras 1990). However, although O. mimax has 
specialized oral vibrissae like those used by T. barrerae 
to strip salt- laden epidermis from leaves of halophytes, 
this species does not eat halophytes. At Ischigualasto (San 
Juan province), its diet is mainly leaves and fruits of Pro-
sopis, (Fabaceae), but also includes Larrea (Zygophylla-
ceae), cacti, seeds, and arthropods (Oyarce et al. 2003). 
Water conservation capability of the kidney of O. mimax 
is less developed than in Tympanoctomys, and more like 
that of Octodontomys in aspects of the renal papilla, re-

Map 547    Selected localities for Octomys mimax (●). Contour line = 2,000 m.
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and one pair of inguinal mammae (Torres- Mura and Con-
treras 1998).

The skull is robust, short, broad, and fl at. A vertical 
sphenopalatine foramen, similar to that of Aconaemys, is 
present in the orbitotemporal region in front of the alveo-
lar sheath of M1, partially covered by the alveolar sheath 
of the incisor. The zygomatic arches are expanded, with 
the jugal fossa lower, shallow, and placed more posteriorly 
than in other octodontids. The lateral fl ange of the canal 
for the infraorbital nerve is reduced or absent. The bullae 
are piriform, smaller than in other octodontids, and nearly 
fi lled with small, bony septae. The incus and malleus are 
not fused as in Aconaemys and Octodon. The mandible is 
moderately hystricognathous, with the condyloid and cor-
onoid pro cesses nearly vertical. The angular (lunar) notch 
is shallow.

The upper incisors are long, narrow, and with the enam-
eled face white or pale yellow. They are strongly procum-
bent (Thomas’s angle about 117° [Thomas 1919h; E. P. 
Lessa and Thaeler 1989; Reig and Quintana 1992]), con-
trasting sharply with the orthodont or opisthodont condi-
tion of all other octodontids. The incisor alveolar sheath is 
extended posteriorly through the orbital region and ends at 
the level of the two fi rst upper molars (E. P. Lessa, Vassallo 
et al. 2008). The base of the lower incisor extends to the 
level of the mandibular condyle. The fi rst to third upper and 
lower molariform teeth (DP4/dp4- M2/m2) have a fi gure-
 8 occlusal shape with two transverse lobes separated by 
dual- faced folds (mesofl exus/fl exid and hypofl exus/fl exid). 
Neither pair of folds contact in the middle of the tooth, 
unlike Aconaemys, and little cement is present. The last 
molars (M3/m3) are slightly reduced in size. Chewing is 
propalinal with a slight oblique component (Koenisgwald 
et al. 1994; Olivares et al. 2004). Microstructure of the 
molar enamel is one layered and consists entirely of mul-
tiserial Hunter- Schreger bands, except for the trailing edge 
of the lower molars, which also has an inner layer of radial 
enamel (Koenigswald et al. 1994).

The clavicle is wide distally and both shallow and slen-
der proximally. The deltoid crest of the humerus is well de-
veloped. The femur has the third trochanter enlarged, as in 
Octodon degus. The tibia and fi bula are fused proximally 
(Torres- Mura and Contreras 1998).

synonyms:
Mus: G. I. Molina, 1782:300; part (description of cyanus); 

not Mus Linnaeus.
Bathyergus Froriep, 1829:279; not Bathyergus Illiger, 1811; 

nomen nudum; based on Bathyergus maritimus Poep-
pig, a manuscript name quoted from a letter written by 
E. Poeppig to L. F. Froriep.

Spalacopus Wagler, 1832:1219; type species Spalacopus po-
eppigii Wagler (= Mus cyanus G. I. Molina), by monotypy.

Andes, and from Copiapó to Ñuble province (Pine et al. 
1979; Nowak 1999; Muñoz- Pedreros 2000). The ge-
nus has no fossil record deeper than the Holocene. L. C. 
Contreras et al. (1987) suggested that Spalacopus became 
specialized in situ during the Pleistocene. Biogeographic 
(Reig 1970), molecular (M. H. Gallardo and Kirsch 2001; 
Honeycutt et al. 2003; Opazo 2005), and morphological 
evidence (Verzi 2001), however, support an older origin, 
dating at least to the Pliocene. Opazo (2005) date the split 
of Spalacopus and its sister genus Aconaemys at 2.77 ± 
0.75 mya. Spalacopus cyanus has not modifi ed its distribu-
tion during the Holocene, although it became sympatric 
with the other subterranean octodontid Aconaemys fuscus 
in central Chile during this time period (Saavedra and Sim-
onetti 2003).

Spalacopus is a medium to small- sized octodontid, with 
mass ranging from 80– 120 g, total length 140– 225 mm, 
and tail length 28– 57 mm (Torres- Mura and Contreras 
1998). Specimens from lower elevations are smaller and 
have more striking sexual dimorphism than those from 
the Andes ( J. R. Contreras 1986). Like other subterranean 
rodents, the body is short and robust, the eyes are small 
and dorsally located, and the ears are short (8– 12 mm). 
The eyes, however, are not especially small, in contrast to 
those of many other subterranean rodents (Stein 2000). 
The forefeet are strong and with long claws, except for the 
fi rst digit which is reduced, and its claw does not extend 
beyond the digital pad (Nowak 1999; Torres- Mura and 
Contreras 1998). The tail is shorter than those of other 
octodontid genera, approximately 25% of the total length; 
it is cylindrical, scaly, lacks a terminal tuft, and has hairs 
longer than those of either Aconaemys or Octodon. The 
pelage is soft, lustrous, and short. Color overall the en-
tire body is uniformly darkish brown or black, but some 
specimens have pectoral and pelvic spots colored white or 
coffee brown. Complete or partial albinism has also been 
recorded (Nowak 1999; Torres- Mura and Contreras 1998; 
Muñoz- Pedreros 2000).

As in the sister genus Aconaemys, Spalacopus has 
smaller brain size compared with those expected for a 
caviomorph rodent (Vassallo and Echeverría 2009). Eyes 
show lower rod density than that of nocturnal surface- 
dwelling rodents, suggesting adaptation to visual demands 
of diurnal surface activity (Peichel et al. 2005). Ear mor-
phology includes an enlarged ear drum and mobile- type 
ossicles that are believed to improve hearing sensitivity at 
lower frequencies (Begall and Burda 2006). The glans pe-
nis is characterized by a variable number of spines on each 
side of the intromittent sac (up to fi ve on each side, but 
more frequently in a 3– 3 or 2– 2 pattern; Spotorno 1979; 
L. C. Contreras 1993). The spikes are smaller than those 
of other octodontids. Females have two pairs of abdominal 
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Alhué (USNM 541832); Valparaíso, 3 km N of Los Molles 
(Mares et al. 2000), 1 km N of Pte. Los Molles (FMNH 
119604), Quilpué (MSU 8720).

subspecies :  Osgood (1943b) and Woods and Kil-
patrick (2005) recognized two subspecies that correspond 
to coastal and Andean populations. L. C. Contreras et al. 
(1987) and Torres- Mura and Contreras (1998) recognized 
three subspecies, a view that we follow  here.

Spalacopus cyanus cyanus (G. I. Molina, 1782)
synonyms:

Mus Cyanus G. I. Molina, 1782:300; no type locality iden-
tifi ed, but restricted by Osgood (1943b:114) to “Chile; 
Province of Valparaiso.”

Hypudaeus ? cyanus: Illiger,1815:108; name combination; 
in a list of South American species.

Mus cyaneus Lesson, 1827:271; incorrect subsequent spell-
ing of Mus cyanus G. I. Molina.

Bathyergus maritimus Poeppig, in Froriep, 1829:279; no-
men nudum.

Poephagomys ater F. Cuvier, 1834:323; type locality “Co-
quimbo, Chile.”

Psammomys noctivagus Poeppig, 1835a:166; type locality 
“sand dunes in the coastal region of northern Chile.”

Psammoryctes noctivagus Poeppig, 1835b:252; renaming 
of Psammomys noctivagus Poeppig.

Peophagomys cyanus: Bridges, 1844:55; name combina-
tion, equated ater F. Cuvier with cyanus G. I. Molina.

Psammoryctes ater: Schinz, 1845:103; name combination.
Spalacopus cyaneus Wolffsohn and Porter, 1908:80; incor-

rect subsequent spelling of cyanus G. I. Molina.
Spalacopus cyaneus: Cabrera, 1917:52; incorrect subse-

quent spelling of cyanus G. I. Molina.
Spalacopus cyanus cyanus: Osgood, 1943b:114; fi rst use of 

current name combination.
This subspecies occurs in central Chile from Caldera 

(Copiapó province, Atacama Region) to Curicó (Curicó 
province, Maule Region) from sea level to 1,000 m (Torres- 
Mura and Contreras 1998).

Spalacopus cyanus maulinus Osgood, 1943
synonym:

Spalacopus cyanus maulinus Osgood, 1943b:115; type lo-
cality “Quirihue, Province of Maule,” now Ñuble Prov-
ince, Biobío, Chile.
This subspecies is found in the coastal area of Ñuble 

province, Biobío Region, south of the range of S. c. cyanus.
Similar in size to S. c. cyanus (mass 64– 130 g, total 

length 140– 195 mm, tail length 30– 43 mm; Torres- Mura 
and Contreras 1998), but Osgood (1943b:116) noted cra-
nial and dental differences with S. c. cyanus. L. C. Con-
treras et al. (1987) retained this subspecies but questioned 

Poephagomys F. Cuvier, 1834:323; type species Poephago-
mys ater F. Cuvier, by original designation.

Psammomys Poeppig, 1835a:166; type species Psammo-
mys noctivagus Poeppig, by original designation; pre-
occupied by Psammomys Cretzschmar, 1828 (Rodentia: 
Gerbillinae).

Psammoryctes Poeppig, 1835b:252; replacement name for 
Psammomys Poeppig, with the same type species, Psam-
momys noctivagus Poeppig.
remarks :  The taxonomic history of the genus Spala-

copus has been relatively uncomplicated (Tate 1935:381– 
382). Wagler (1832) erected the genus Spalacopus with the 
single species S. poeppigii, which he based on a description 
by R. F. Froreip contained in a letter received by him from 
E. L. Poeppig. Cuvier (1834) described Peophagomys ater 
and Poeppig (1935a) described Psammomys noctivagus. 
Poeppig (1835b) subsequently erected Psammoryctes as 
a replacement for his earlier Psammomys, which he real-
ized was preoccupied by Psammomys Cretzschmar, 1828, 
a gerbilline rodent from North Africa and the Middle East. 
Wagner (1843a) recognized noctivagus with poeppigii and 
ater in its synonymy, but under the Poeppig’s Psammoryc-
tes. Bridges (1844) then argued that Poephagomys ater F. 
Cuvier was the same as Mus cyanus G. I. Molina. E.- L. 
Trouessart (1880b:174– 175) placed both ater and noc-
tivagus in the synonymy of poeppigii, with cyanus listed 
as a questionable subspecies. Thomas (1925e) fi nalized 
the current species- level taxonomy by arguing that Mus 
cyanus G. I. Molina was the same species as that repre-
sented by Wagler’s poeppigii, Cuvier’s ater, and Poeppig’s 
noctivagus.

Spalacopus cyanus (G. I. Molina, 1782)
Cururo, Coruro, Guanque

synonyms:  See under Subspecies.
description:  As for the genus.
distribution:  Spalacopus cyanus is endemic to cen-

tral Chile, between 27°S to 36°S latitude, where it ranges 
from the coast to about 3,400 m in the Andes (Reig et al. 
1972; L. C. Contreras et al. 1987; Nowak 1999; Torres- 
Mura and Contreras 1998; Muñoz- Pedreros 2000).

selected localit ies  (Map 548): CHILE: Ata-
cama, Quebrada de Pajonales, 22 km N of Caldera (L. C. 
Contreras et al. 1987); Biobío, Quirihue (type locality of 
Spalacopus cyanus maulinus Osgood); Coquimbo, Huete-
lauquén (Opazo et al. 2008), La Serena (Opazo et al. 
2008), Parque Nacional Fray Jorge (Urrejola et al. 2005); 
O’Higgins, Los Cipreses, Rancagua (L. C. Contreras et al. 
1987; Torres- Mura and Contreras 1998; Bacigalupe et al. 
2002); Santiago, Alicahue (Torres- Mura and Contreras 
1998), Lagunillas (Opazo et al. 2008), Santuario de la na-
turaleza Yerba Loca (Urrejola et al. 2005), Santiago, Villa 
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Cururos exhibit a lower basal metabolic rate relative to 
similar- sized above- ground species, a physiological feature 
in common with other subterranean rodents, but there is no 
difference in either basal or digging metabolic rates among 
populations inhabiting contrasting climatic and soil condi-
tions (Bozinovic et al. 2005). They have lower ventilation in 
normoxia than expected for their body mass and a blunted 
hyperventilatory response, characteristic of fossorial mam-
mals, when exposed to hypercapnia (Tomasco et al. 2010). 
The suggestion that ambient temperature limits above- 
ground activity (Rezende et al. 2003) may be an artifact 
of captivity because fi eld studies document diurnality with 
substantial time spent on the surface (Urrejola et al. 2005).

Activity in free- living populations in both the coast and 
Andes is largely diurnal, and signifi cant time is spent on 
the ground surface away from the burrow (Urrejola et al. 
2005), a pattern contrasting sharply with the pattern ob-
served in captive populations (Begall et al. 2002). Diurnal, 
above- ground activity is in accord with eyes of typical size 
for a nonspecialized surface- dwelling rodent and dichro-
matic color vision (Peichel et al. 2005). Cururos are also 
highly vocal, with a complex acoustic repertoire composed 
of a number of different true vocalizations and at least one 
mechanical sound (Veitl et al. 2000). The most distinctive 
and unique vocalization is a long musical trill that may last 
up to two minutes. Vocalizations in the wild are largely 
restricted to daylight hours, in accord with the diurnal ac-
tivity pattern (Urrejola et al. 2005). The middle and inner 
ear morphology is typical of the pattern generally seen in 
subterranean rodents, which are generally characterized by 
specializations for low frequency and low- sensitivity hear-
ing (Begall and Burda 2006). Nevertheless, cururos have 
a broader hearing range (covering frequencies at least be-
tween 0.25 and 20 kHz) coupled with an unusually high 
sensitivity, both atypical features in audiograms of subter-
ranean rodents (Begall et al. 2004). Odor receptors are 
well developed, and cururos can discriminate among indi-
viduals within their colony or adjacent ones (Hagemeyer 
and Begall 2006).

Cururos are strictly herbivorous, foraging on tubers 
(Libertia [Iridaceae], Leucocoryne [Amaryllidaceae]) and 
bulbs (Rodophiala,[Amaryllidacea], Dioscorea [Disco-
reaceae]) (Ipinza et al. 1971; Reig 1970; Torres- Mura and 
Contreras 1998; Begall and Gallardo 2000). At Los Mai-
tenes, individuals  were found foraging on the ground on 
leaves of Convolvulus (Convolulaceae) (Begall and Gal-
lardo 2000). Spalacopus damage cultivated crops both by 
their construction of tunnel systems and because they for-
age on food plants, but at the same time they can increase 
the biomass of herbaceous plants in tunnel areas (L. C. 
Contreras and Gutiérrez 1991) and on above- ground estab-
lishment through soil disturbance (Torres- Díaz et al. 2012).

its validity. Spalacopus c. maulinus is considered at risk 
(Muñoz- Pedreros 2000).

Spalacopus cyanus poeppigii Wagler, 1832
synonyms:

Spalacopus Poeppigii Wagler, 1832:1219; type locality “vom 
Fuss der Anden Chile’s.”

Spalacopus tabanus Thomas, 1925c:585; type locality 
“South Chili”; exact type locality unknown (Osgood 
1943b:116).

Spalacopus cyanus tabanus: Osgood, 1943b:116; name com-
bination.

S[palacopus]. c[yanus]. poeppigii: L. C. Contreras et al. 1987: 
405; fi rst use of current name combination (see also 
Reig et al. 1972).
This subspecies is found on the western slope of the 

Andes, from Cordillera (Santiago Region) south to Cu-
ricó (Maule Region) provinces and at an elevational range 
from 1,500 to 3,400 m (Torres- Mura and Contreras 1998). 
It averages larger than S. c. cyanus, with total length 
162– 225 mm, tail length 39– 57 mm, and mass 68– 151 g 
(Torres- Mura and Contreras 1998). Both Osgood (1943b) 
and Mann (1978) regarded poeppigii Wagler as a synonym 
of S. c. cyanus, and Mann (1978) also considered tabanus 
Thomas to be a ju nior synonym of the nominotypical form. 
However, Reig et al. (1972) pointed out that Andean popu-
lations of Spalacopus, assignable to S. c. poeppigii (includ-
ing S. tabanus Thomas), are phenotypically distinct from 
the coastal ones, a separation verifi ed by Yáñez and Zülch 
(1981) through morphometric analyses. L. C. Contreras 
et al. (1987) concluded that S. c. poeppigii Wagler was a 
valid subspecies distinct from the nominotypical form.

natural history:  Torres- Mura and Contreras 
(1998) reviewed the literature covering aspects of the ecol-
ogy, reproduction, physiology, and behavior of S. cyanus. 
This species is social, an unusual attribute for a strictly 
subterranean animal. Populations occur in discrete patches 
(M. H. Gallardo et al. 1992) from alpine grasslands in the 
Andes to sand dunes on the coast (L. C. Contreras et al. 
1987; Torres- Mura and Contreras 1998). Local popula-
tions comprise many small colonies, each with a relatively 
stable home range (L. C. Contreras and Gutierrez 1991 vs. 
Reig 1970) of about 16 (up to 26) animals (Begall et al. 
1999; Begall and Gallardo 2000). Burrow systems consist 
of a complex network of interconnected tunnels (Begall 
and Gallardo 2000; E. P. Lessa, Vassallo et al. 2008). A 
burrow system excavated at El Alamo (Ñuble province) 
was estimated to be 600 m long (Begall and Gallardo 
2000). Incisors are used in digging, and individuals inhab-
iting harder soils in the Andes have longer incisors, in re-
lation to a more frequent use with respect to those of the 
populations of the coastal dunes (Bacigalupe et al. 2002). 
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et al. (1982) compared G- and C-bands of montane and 
coastal samples of Spalacopus and of Octodon.

Population ge ne tic attributes have been examined by 
both allozyme (M. H. Gallardo et al. 1992) and mtDNA 
sequence methodologies (Opazo et al. 2008). Both in de-
pen dent data sets indicate that diversity is medium to low, 
mostly contained within populations, and with little ge-
ne tic contact among regions. Phylogeography of mtDNA 
documented asymmetrical migration from the Andes to the 
coast, and suggested a montane origin of the species (Opazo 
et al. 2008). Both Bacigalupe et al. (2000) and Bozinovic 
et al. (2002) had previously proposed this biogeographic 
scenario.

Genus Tympanoctomys Yepes, 1942
M. Mónica Díaz, Rubén M. Barquez, and Diego H. Verzi

Four living and one extinct species comprise the genus Tym-
panoctomys. One extant species was recently described 
from Patagonia (Teta et al. 2014) and two  were originally 
placed in different genera, Salinoctomys and Pipanacocto-
mys (Mares et al. 2000). Barquez et al. (2002) subsequently 
treated both as Tympanoctomys based on morphological 
characters. Alternatively, Woods and Kilpatrick (2005) and 
M. H. Gallardo et al. (2007) have continued to recognize 
all three as valid genera. We concur with the arguments of 
Barquez et al. (2002) and recognize four species herein.

Species of Tympanoctomys are endemic to the arid re-
gions of central and western Argentina, within the Monte, 
Chaco, and Patagonian desert biomes. Within these habitats 
they are known from salt basins (salares), sand dunes, and 
open scrubland habitats in Catamarca, Chubut, La Rioja, 
Mendoza, San Juan, La Pampa, and Neuquén provinces 
( Justo et al. 1985; R. A. Ojeda et al. 1996; Mares et al. 
2000; A. A. Ojeda et al. 2007; Udrizar Sauthier, Teta et al. 
2011, 2014). We regard this patchy distribution as relictual, 
and the par tic u lar habitats occupied as probable interglacial 
refuges. Verzi, Tonni et al. (2002) recorded the extinct Tym-
panoctomys cordubensis in the Early- Middle Pleistocene of 
central Argentina, in sediments representing a glacial event.

Tympanoctomys is a small- sized octodontid, with mean 
mass ranging from 67– 104 g, mean head and body length 
from 130– 170 mm, and mean length of tail from 114– 
135 mm (Mares et al. 2000; Teta et al. 2014). Overall col-
oration is different in each species, but ranges from dark 
brown to golden yellow. The tail is longer than or subequal 
to head and body length and terminates in a distinct tuft. 
Both the length and color of this tuft vary with age, as in 
Octodontomys, but in general young individuals have a 
short and black tuft while in adults it is longer and reddish. 
Claws are not well developed on the forefeet.

Reproductive activity has been recorded for the months 
of March through January (Begall et al. 1999). The sex 
ratio of reproductive adults in skewed in favor of females 
(about 2:1), the gestation period is 77 days, and the mean 
litter size 3.5 (range: 2– 5). Young are born altricial, but the 
eyes open at two to eight days, pups are weaned after two 
months, and adult body weight is attained by six to seven 
months of age.

This species is able to swim short distances. Interestingly, 
northern populations regard water as a novel element, but 
more southern ones will enter water without hesitation 
(Hickman 1988; Reise and Gallardo 1989).

remarks :  Spalacopus shares the same karyotype with 
Octodon degus, Octodon bridgesii, and Aconaemys por-
teri (Reig et al. 1972; M. H. Gallardo 1992), supporting 
the close phyletic relationship among these three genera 
derived from molecular analyses (Opazo 2005). Zülch 

Map 548    Selected localities for Spalacopus cyanus (●). Contour line = 2,000 m.
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the genus Pithanotomys as P. cordubensis. Thus, a fossil of 
Tympanoctomys was known for more than 50 years before 
the genus was described as part of the living fauna. Yepes 
(1942) named Tympanoctomys based on the extant species, 
Octomys barrerae Lawrence, and recognized the supraspe-
cifi c level of differences between Lawrence’s O. barrerae and 
O. mimax, the type species of Octomys Thomas. Subsequent 
analyses of morphology (De Santis et al. 1991; Verzi 2001), 
chromosomes (L. C. Contreras et al. 1990; M. H. Gallardo 
1992), and molecular data (M. H. Gallardo and Kirsch 
2001; Honeycutt et al. 2003; Opazo 2005) have confi rmed 
Yepes’s decision. Although cladistic analyses of both cranio-
dental characters (Verzi 2001; Verzi et al. 2013) and molec-
ular data based on DNA hybridization (M. H.  Gallardo and 
Kirsch 2001) and sequences (Honeycutt et al. 2003; Opazo 
2005) support a close phyloge ne tic relationship with Octo-
mys, the extinct Pliocene genus Abalosia is the apparent sis-
ter to Tympanoctomys (Verzi 2001). Verzi (2001) suggested 
that this triad of genera was part of a clade of desert special-
ists that differentiated east of the Andes during the Late Plio-
cene, a time of expansion of arid environments. The living 
representatives are thus likely remnants of an earlier much 
wider radiation. Opazo (2005) estimated the mean diver-
gence between Tympanoctomys and Octomys at 4.28 mya, 
in the Pliocene, and between two living species T. barrerae 
and T. aureus at 1.74 mya, at the Plio- Pleistocene boundary. 
M. H. Gallardo et al. (2013) estimated that T. kirchnerorum 
diverged from T. barrerae during the Daniglacial phase of 
the Middle Pleistocene, at approximately 1.47 mya, a period 
following the Great Patagonian Glaciation.

Milton Gallardo and colleagues (M. H. Gallardo 1997; 
M. H. Gallardo et al. 1999, 2006; M. H. Gallardo, Gar-
rido et al. 2004; M. H. Gallardo, Kausel et al. 2004; Teta 
et al. 2014) presented evidence that three species of this ge-
nus (the karyotype of T. loschalchalerosorum is unknown) 
are the fi rst known tetraploid mammals, although Svart-
man et al. (2005) argued against this conclusion.

synomyms:
Pithanotomys: Ameghino, 1889:165; part; not Pithanoto-

mys Ameghino,1887.
Tympanoctomys Yepes, in de la Barrera, 1940:569; nomen 

nudum.
Octomys: Lawrence, 1941a:43; part (description of bar-

rerae); not Octomys Thomas.
Tympanoctomys Yepes, 1942:75; type species Octomys 

barrerae Lawrence, by original designation.
Pipanacoctomys Mares, Braun, Barquez, and Díaz, 2000:3; 

type species Pipanacoctomys aureus Mares, Braun, 
Barquez, and Díaz, by original designation.

Salinoctomys Mares, Braun, Barquez, and Díaz, 2000:6: 
type species Salinoctomys loschalchalerosorum Mares, 
Braun, Barquez, and Díaz, by original designation.

Tympanoctomys is unique because it possesses a pair 
of bundles of stiffened hairs located on either side of the 
palate, just posterior to the upper incisors, and two oral 
glands not seen in other rodents (Mares, Ojeda, Borghi 
et al. 1997; Berman 2003). The bristle bundles vibrate 
against the lower incisors and remove the hypersaline epi-
dermis from their major food plants (Berman 2003).

The glans penis of T. barrerae has one spike on each side 
of the intromittent sac, a condition similar to that in Oc-
tomys and likely the ancestral pattern for the family (Spot-
orno 1979; L. C. Contreras et al. 1993).

The skull has short nasals. The frontal width increases 
markedly posteriorly and the borders are straight and 
divergent. Consequently, the distance between the fron-
tal bone and the zygomatic arch is shorter than in other 
octodontids, except Octomys. The zygomatic arches are 
short, anteriorly deep, and with their ventral border de-
scending posteriorly. The jugal fossa (for the origin of the 
masseter posterior muscle) is deep, level with the paraor-
bital apophysis, and is directed posteriorly. The paraorbital 
pro cess, in lateral view, is formed only by the squamosal, 
as in Octomys. The lateral fl ange of the canal for the in-
fraorbital nerve is small or absent. In the orbital region, 
between the alveolus for the incisor and the sphenopala-
tine foramen, the nasolacrimal canal is exposed through 
a hole larger than in other genera. The auditory bullae are 
the largest for any taxon in the family, with the mastoid 
portion extending posteriorly well past the plane of the oc-
ciput, and the dorsal wall of the epitympanic recess forms a 
large bony “island” on the roof of the braincase. The root 
of the paroccipital pro cess is strongly medial and close to 
the occipital condyle, due to enlargement of the mastoid. 
The mandible is short and wide, with the angular pro cess 
thin and not fl attened because the pterygoid shelf is very 
narrow. The angular (lunar) notch is deep and the postcon-
dyloid pro cess is laterally oriented.

The incisors are orthodont to opisthodont, and deeply 
implanted. The base of the lower incisor is posterodorsal to 
the last molar (m3). The occlusal pattern of the molariform 
teeth is fi gure- 8 shaped as in Octomys, Aconaemys, and 
Spalacopus, but with lobes compressed anteroposteriorly. 
The mesofl exus/fl exid and hypofl exus/fl exid are in contact 
at the midline; each is wide and with abundant cement. 
The fi rst lower molariform, dpm4, usually has a secondary 
lingual fold in the anterior lobe. The last lower molar, m3, 
is very reduced, variable in morphology, and usually has 
only an oblique labial fold (hypofl exid). The lower m3 of 
the newly described T. kirchnerorum is uniquely fi gure- 8 
shaped, similar in morphology to m2 (Teta et al. 2014). 
Chewing is propalinal (Verzi 2001; Olivares et al. 2004).

Ameghino (1889) was the fi rst to describe species of 
Tympanoctomys, an extinct species that he included it in 
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groove and fl ange for infraorbital nerve, postorbital pro-
cess or protuberance located on frontal, long palate that 
extends beyond posterior borders of M2s, wide and fl at 
paroccipital pro cesses completely appressed to bullae, 
raised posterolateral border of incisive foramina that ap-
pears as protuberance anterior to DPM4 in lateral view, 
sharply acute angle formed by jugal and zygomatic pro-
cess of maxilla, small interpremaxillary foramen, large and 
infl ated auditory bullae, fused masticatory and buccinator 
foramina, light orange upper incisors with narrow white 
lateral edge, long upper and lower toothrows, and well- 
developed metacone and hypocone forming triangular- 
shaped posterior loph on M3.

distribution:  Tympanoctomys aureus is known 
only from the type locality in the Salar de Pipanaco, within 
the Monte Phytogeographic Province, of Catamarca Prov-
ince, Argentina.

selected localit ies  (Map 549): ARGENTINA: 
Catamarca, 28 km S and 9.3 km W of Andalgalá (type lo-
cality of Pipanacoctomys aureus Mares, Braun, Barquez, 
and Díaz).

subspecies :  Tympanoctomys aureus is monotypic.
natural history  (data from Mares et al. 2000, 

and M. M. Díaz and R. M. Barquez, pers. obs.): This spe-
cies lives on the sandy substrate of the narrow strip of 
halophytic vegetation between the central, bare salt fl at 
(“salar”) and the more typical surrounding Monte Des-
ert vegetation composed of Prosopis,(Fabaceae), Larrea 
(Zygophyllaceae) and other perennial trees and shrubs. 
Nocturnal, individuals feed exclusively on chenopodia-
ceous shrubs of the Amaranthaceae genera Heterostachys, 
Atriplex, and Suaeda that dominate the perisaline shru-
bland. They construct burrows in the earthen mounds 
that accumulate at the base of these same shrubs, with 
apparently more than one individual inhabiting a single 
mound, different from T. barrerae. Burrows are shallow 
and have several openings; in the active burrows, food and 
feces eliminated by individuals cleaning the burrows can 
be observed at the entrances. A birth was observed in Oc-
tober; the newborn was well haired, and the eyes and ears 
 were open within a few hours after birth. Ectoparasites 
are unknown.

This species is at risk of extinction because the single 
known locality is experiencing expansion of olive tree 
cultivation that causes the loss of habitat, reducing both 
food and living space. Strong conservation mea sures are 
needed to avoid the extinction of this recently described 
species.

remarks :  The karyotype of 2n = 92 is character-
ized by 44– 45 pairs of biarmed chromosomes that mostly 
group into quartets, and a biarmed X chromosome and 
uniarmed Y chromosome. M. H. Gallardo, Kausel et al. 

remarks :  Woods and Kilpatrick (2005:1573) in-
correctly cited “Yepes, 1941. Rev. Inst. Bact., 9, 1940 
[1941]:569” as the basis for the genus Tympanoctomys. 
This citation, however, is a nomen nudum since the taxon 
was neither formally described nor was a holotype des-
ignated in that paper. Rather, Tympanoctomys as a valid 
name stems from Yepes (1942:75).

KEY TO THE SPECIES OF TYMPANOCTOMYS:
1. Lateral fl ange of the canal for the infraorbital nerve re-

duced to absent; bristle bundle with stiff hairs well de-
veloped; dorsal color pale brown to tan washed with 
black. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1′. Lateral fl ange of the canal for the infraorbital nerve pres-
ent; bristle bundle absent or not well developed  . . . . . .3

2. Tail proportionally longer (>80% head and body length); 
lower m3 distinctly unilobed, “comma”- shaped . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . Tympanoctomys barrerae

2′. Tail proportionally shorter (50% or less of head and 
body length); lower m3 distinctly bilobed, fi gure- 8 
shaped  . . . . . . . . . . . . . Tympanoctomys kirchnerorum

3. Posterolateral border of incisive foramina raised; poste-
rior lobe of M3 anteroposteriorly not shortened, longer 
than the anterior lobe; dorsal color golden blond . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .Tympanoctomys aureus

3′. Posterolateral border of incisive foramina not raised; 
posterior lobe of M3 anteroposteriorly shortened as the 
anterior one; dorsal color brownish- black  . . . . . . . . . .  
. . . . . . . . . . . . . .Tympanoctomys loschalchalerosorum

Tympanoctomys aureus (Mares, Braun, Barquez, 
and Díaz, 2000)
Golden Viscacha Rat

synonym:
Pipanacoctomys aureus Mares, Braun, Barquez, and Díaz, 

2000:3; type locality “28 km S, 9.3 km W Andalgalá, 
Departamento Pomán, Catamarca Province, Argentina, 
27°50′03′′S 66°15′59′′W; elevation 680 m,” Salar de 
Pipanaco, Saujil department.

Tympanoctomys aureus: Barquez, Díaz, and Ojeda, 2002:38; 
fi rst use of current name combination.
description:  Largest species in genus, with mean 

head and body length 170 mm (166– 178 mm). Tail long, 
averaging 135 mm (127– 145), 76– 85% of head and 
body length. Ears short and rounded, averaging 20 mm in 
length; hindfeet long for genus, averaging 37 mm. Dorsal 
coloration uniquely golden blond and venter white to pale 
cream. Tail with well- developed rufous terminal tuft in 
adults. Juveniles gray with black, short- tufted tail, color 
pattern contrasting sharply with that of adult specimens. 
Bristle bundles present, but not as well developed as in T. 
barrerae. Diagnostic characters of cranium include distinct 
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ation tan washed with black; venter white. Tail propor-
tionally longer (82% of head and body length) than in 
other species, and terminates in black brush. Forefeet and 
hindfeet small with claws covered by white hairs. Oral 
bristle bundles well developed and composed of stiff 
hairs, absent or not well developed in other species. Skull 
with fl ange for infraorbital nerve absent; small fl ange in 
other two species.

distribution:  Tympanoctomys barrerae is endemic 
to the arid regions of central and western Argentina, within 
the Monte and Patagonian desert biomes. The geographic 
range is restricted and the preferred habitat is patchy (G. B. 
Diaz et al. 2000). The species is known only from scattered 
localities of salt fl ats, sand dunes, and open scrubland hab-
itats in the provinces of Neuquén, La Pampa, Mendoza, 
and San Juan ( Justo et al. 1985; R. A. Ojeda et al. 1989, 
1996; G. B. Diaz et al. 2000; A. A. Ojeda et al. 2007). 
Populations range in elevation from 300– 1,400 m.

selected localit ies  (Map 549): ARGENTINA: 
La Pampa, Gran Salitral (A. A. Ojeda et al. 2007), Lihuel 
Calel (De Santis et al. 1991); Mendoza, 27 km N of De-
saguadero (Mares et al. 2000), La Batra, SW of Laguna 
Llancanelo (Torres- Mura et al. 2003), La Paz (type locality 
of Octomys barrerae Lawrence), Las Catitas (G. B. Dias 
et al. 2000), Malargüe (G. B. Diaz et al. 2000), Nihuil 
Dam (Mares, Braun, and Channell 1997); Neuquén, Salar 
de Añelo (A. A. Ojeda et al. 2007); San Juan, Ischigualasto 
(A. A. Ojeda et al. 2007).

subspecies :  Tympanoctomys barrerae is monotypic.
natural history:  G. B. Diaz et al. (2000) summa-

rized the literature on the ecol ogy, behavior, reproductive 
biology, and physiology of T. barrerae prior to 2000. This 
species inhabits salt basins and sand dunes in lowland 
habitats. Individuals are nocturnal and solitary (Mares, 
Braun, and Channell 1997), living in complex burrow 
systems built in soft soil mounds (R. A. Ojeda et al. 1996; 
Mares, Braun, and Channell 1997; G. B. Diaz 2003; Tor-
res et al. 2003). Litters have been born in captivity from 
pregnant females captured in the wild (from Nihuil, Men-
doza Province) in February. Neonates  were altricial, with 
eyes closed and only 4 g in weight at birth. This species 
is strictly herbivorous, specializing on halophytic vegeta-
tion of the Amaranthaceae shrub genera such as Atriplex, 
Allenrolfea, Heterostachys, and Suaeda (Torres- Mura 
et al. 1989; R. A. Ojeda et al. 1996). They scrape off the 
surface of Atriplex leaves with their lower incisors and 
bristle brushes of stiff hairs before consumption, greatly 
reducing their electrolyte intake (Mares, Ojeda, Borghi 
et al. 1997; G. B. Diaz et al. 2000; Giannoni et al. 2000; 
Berman 2003). They are able to concentrate urine, to a 
maximum of 7,080 mosm/l, similar to other desert ro-
dents that forage on halophytes (such as the North Amer-

(2004) argued that the karyotype of T. aureus is a tetra-
ploid derivative, like that of T. barrerae. According to the 
model proposed by M. H. Gallardo (2007), T. aureus origi-
nated through a reticulated speciation event.

Tympanoctomys barrerae (Lawrence, 1941)
Red Viscacha Rat

synonyms:
Tympanoctomys barrerai Yepes, in de la Barrera, 1940:69; 

nomen nudum.
Octomys barrerae Lawrence, 1941a:43; type locality “La 

Paz, Mendoza Province, Argentina.”
Tympanoctomys barrerai: Yepes, 1942:69; name combina-

tion and incorrect gender concordance.
Tympanoctomys barrerae: Cabrera, 1961:516; fi rst use of 

current name combination.
Tympanoctomys barrerai: M. M. Díaz and Verzi, 2006:235; 

name combination and incorrect gender concordance.
description:  Middle sized of three species in ge-

nus, only slightly larger than T. loschalchalerosorum but 
considerably smaller than T. aureus. Mean head and body 
length 145 mm (125– 160 mm), tail length 118 mm (93– 
147 mm), hindfoot 34 mm (30– 36 mm), and ear length 
16.3 mm (13– 19 mm; Mares et al. 2000). Dorsal color-

Map 549    Selected localities for Tympanoctomys aureus ( ), Tympanoctomys 
barrerae (●), Tympanoctomys kirchnerorum ( ), and Tympanoctomys loschal-
chalerosorum (■). Contour line = 2,000 m.
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The macrocephalic and distinctive paddle- like sperm 
head of T. barrerae is the largest reported for rodents, dif-
fering from the common oval- shaped ones found in other 
Octodontidae (M. H. Gallardo et al. 2002).

Tympanoctomys kirchnerorum Teta, Pardiñas, 
Udrizar Sauthier, and Gallardo, 2014
Kirchners’ Viscacha Rat

synonym:
Tympanoctomys kirchnerorum Teta, Pardiñas, Udrizar Sau-

thier, and Gallardo, 2014:62; type locality “Argentina, 
Province of Chubut, Department of Gastre, 18 km NNE 
by road of Los Adobes, conjunction between Ruta 
Provincial 58 and Zanjón El Colorado (43°13′51.6′′, 
68°38′49.1′′, 517 m).”
description:  Slightly smaller than T. barrerae; mean 

head and body length 129.4 mm (range: 111– 136 mm), tail 
length 114 mm (111– 114 mm), hindfoot 31.7 mm (29– 
35 mm), and ear length 14.5 mm (14– 15 mm). Dorsal col-
oration pale brown; venter whitish or pure white; forefeet 
and hindlegs whitish. Tail bicolored, sparsely haired, pro-
portionally short (ca. 43– 50% of head and body length), 
with medium terminal pencil. Forelegs and hindlegs whit-
ish. Oral bristle bundles well developed, composed mostly 
of thick white hairs. Skull more bowed than that of T. 
barrerae in dorsal profi le, with posteriorly cuneate nasals; 
supraoccipital without lateral wings; dpm4 with very shal-
low lingual secondary fold and conspicuous labial second-
ary fold; m3 distinctly fi gure- 8 shaped, similar to morphol-
ogy of m2.

distribution:  Known range of extant populations 
are limited to the type locality and vicinity; fossil remains 
(Late Holocene) are known from the middle and lower 
parts of the Río Chubut well to the east of the type locality 
(see Udrizar Sauthier et al. 2009; Pardiñas, Udrizar Sau-
thier, and Teta 2012).

selected localit ies  (Map 549): ARGENTINA: 
Chubut, 18 km NNE by road of Los Adobes (type locality 
of Tympanoctomys kirchnerorum Teta, Pardiñas, Udrizar 
Sauthier, and Gallardo), 3 km W of Los Adobes (Teta et al. 
2014).

subspecies :  Tympanoctomys kirchnerorum is mono-
typic.

natural history:  Tympanoctomys kirchnerorum 
inhabits sandy terrain within a general badlands land-
scape (M. H. Gallardo et al. 2009), with the type locality 
located within the Chuquiraga avellanedae (Asteraceae) 
steppe of the Central District of the Patagonian Phyto-
geographic Region (León et al. 1998).  Here, plant colver 
is sparse, consisting mostly of low shrubs in the families 
Amaranthaceae, Anacardiaceae, Asteracea, and Fabaceae, 
such as Atriplex, Chuquiraga, Prosopis, Prosopidastrum, 

ican kangaroo rat, Dipodomys microps [Heteromyidae] 
and the African and Middle Eastern sand rat, Psammo-
mys obesus [Gerbillinae]; Bozinovic and Contreras 1990; 
G. B. Diaz and Ojeda 1999; R. A. Ojeda et al. 1999; G. B. 
Diaz 2003; G. B. Diaz et al. 2006).

Justo et al. (1985) recovered skulls of T. barrerae from 
pellets of the Barn Owl (Tyto alba). De la Barrera (1940) 
recorded ectoparasites, such as fl eas of the genera Hecto-
psylla and Parapsyllus, on both individuals and in nests. 
Two species of Parapsyllus (De la Barrera 1940) and one 
of the louse genus Ferrisella (D. Castro and Verzi 2002) are 
exclusive parasites of T. barrerae. The Red Viscacha Rat 
is considered a Near Threated species (E. P. Lessa, Ojeda, 
and Bidau 2008c), although it was considered as “vulner-
able” under prior criteria (Reca et al. 1996; R. A. Ojeda 
and Díaz 1997).

remarks :  Lawrence (1941a:43) described Octomys 
barrerae, naming her new taxon for Sr. J. M. de la Barrera 
“through whose kind offi ces the specimen was obtained.” 
Although Sr. Barrera was a male, Lawrence was cor-
rect to use the Latinized feminine genitive ending (ICZN 
1999:Art. 31.1.1) rather than the masculine genitive end-
ing barrerai employed by Yepes (1940, 1942) and M. M. 
Díaz and Verzi (2006).

A. A. Ojeda (2010) described molecular phylogeographic 
structure based on mtDNA sequences that uncovered two 
geo graph i cally overlapping clades with a modest level of 
differentiation, low levels of gene fl ow, and evidence for 
post- Pleistocene expansion in the central part of the cur-
rent species range.

The completely biarmed karyotype of T. barrerae is 
among the largest in both diploid and fundamental num-
ber (2n = 102, FN = 200) for any mammal, and includes 
36 pairs of metacentric to submetacentric chromosomes, 
14 pairs of subtelocentric autosomes, and an XY sex- 
chromosome system (L. C. Contreras et al. 1990; M. H. 
Gallardo 1992). All chromosomes have discrete blocks 
of centromeric heterochromatin (M. H. Gallardo 1992). 
The cellular DNA content is also larger than that of any 
other mammal, with an average 2C- value of 16.8 pg per 
nucleus (M. H. Gallardo et al. 1999, 2003). This species 
was proposed as the fi rst tetraploid mammal known 
(M. H.  Gallardo et al. 1999, 2006; M. H. Gallardo, Gar-
rido et al. 2004), and Bacquet et al. (2008) suggest that 
both ge ne tic and epige ne tic mechanisms  were important in 
the functional diploidization of a tetraploid genome. Svar-
tman et al. (2005), however, presented evidence that the 
genome of T. barrerae, while large, is diploid rather than 
polyploid. Finally, Suárez- Villota et al. (2012) provided 
detailed analyses of repetitive DNA sequence composition 
and suggested that the unique karyotype of T. barrerae 
originated by hybridization.
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sal color brown- black dorsally and white ventrally; hairs 
with pale gray basal band. Proximal one- third to half of 
tail bicolored; terminal tuft black. Bristle bundles present 
but not well developed, and composed of soft hairs. Crani-
ally, characterized by distinct groove and small fl ange for 
infraorbital nerve, large interpremaxillary foramen, supra-
occipital with distinct medial crest, short palate that ex-
tends only to middle of M2s, wide and fl attened paroccipi-
tal pro cesses completely appressed to bulla, sharply acute 
angle of suture between jugal and zygomatic pro cess of 
maxilla, distinct “knob” posterior to suture between jugal 
and zygomatic pro cess of maxilla, large and infl ated au-
ditory bullae, posterior opening of alisphenoid canal and 
foramen ovale present with latter displaced toward bulla, 
foramen magnum directed distinctly downward, light or-
ange upper incisors with narrow white edge, and M3 with 
well- developed metacone and hypocone.

distribution:  Tympanoctomys loschalchalero-
sorum is only known from its type locality, in the Chaco 
Phytogeographic Province of La Rioja province, Argentina.

selected localit ies  (Map 549): ARGENTINA: 
La Rioja, 26 km SW of Quimilo (type locality of Salinocto-
mys loschalchalerosorum Mares, Braun, Barquez, and Díaz).

subspecies :  Tympanoctomys loschalchalerosorum is 
monotypic.

natural history:  Tympanoctomys loschalchale-
rosorum inhabits perisaline shrublands in a salt basin as-
sociated with the Salinas Grandes. The area is in to the 
Chaco Phytogeographic Province, in a thorn scrub island 
dominated by cactus, shrubs, and grasses (Amarahthaceae, 
Scrophulariaceae, Gramineae, Asteraceae, Solanaceae, Fa-
baceae, Leguminosae) that arise within a salt fl at. Like the 
other species of Tympanoctomys, it is associated with halo-
phytic plants. The mounds of this species are not as obvi-
ous as are those of the other two, but large nests with ac-
cumulated grasses occur in the center of a burrow system. 
A pregnant female with two embryos was collected in July 
(Mares et al. 2000). Ectoparasites are unknown.

remarks :  The karyotype is unknown. No informa-
tion on conservation status is available.

and Schinus.  Burrows are readily recognized by their typi-
cal semicircular entrances about 10 cm high, well curved 
dorsally and fl at below, and usually placed under Atri-
plex bushes. Other small mammals found together with 
T. kirchnerorum in owl pellets include the didelphid mar-
supial Lestodelphys halli, cricetid rodents Akodon inisca-
tus, Eligmodontia sp, Euneomys chinchilloides, Graomys 
griseofl avus, and Reithrodon auritus, and the caviomorph 
rodents Microcavia australis and Ctenomys sp. (Teta et al. 
2014).

remarks :  M. H. Gallardo et al. (2009:158) recorded 
the type locality as “Estancia La Porfía (43°13′51.6′′, 
68°38′49.1′′, 517 masl . . .  ) approximately 20 km NE of 
Los Adobes, on provincial route 58.” Phyloge ne tic analy-
ses of mtDNA indicate that T. kirchnerorum is sister to the 
two clades identifi ed within T. barrerae among members of 
the genus (A. A. Ojeda 2010; M. H. Gallardo et al. 2013). 
However, phyloge ne tic analyses including larger data sets 
of all species in the genus remain necessary. The karyotype 
is similar to that of T. barrerae with 2n = 102, with ap-
proximately 32 pairs of metacentric and submetacentreic 
chromosomes and 18 pairs of subtelocentric elements (Teta 
et al. 2014). M. H. Gallardo et al. (2009) described sperm 
morphology as smaller in size but similar in shape to that 
of T. barrerae.

Tympanoctomys loschalchalerosorum (Mares, Braun, 
Barquez, and Díaz, 2000)
Chalchalero Viscacha Rat

synonym:
Salinoctomys loschalchalerosorum Mares, Braun, Barquez, 

and Díaz, 2000:6; type locality “26 km SW Quimilo, 
Departamento Chamical, La Rioja Province, Argentina 
(30°02′43.4′′S 65°31′13.4′′W; elevation 581 m.”

Tympanoctomys loschalchalerosorum: Barquez, Díaz, and 
Ojeda, 2002:38; fi rst use of current name combination.
description:  Medium- sized species, with total 

length 255– 275 mm. Tail long (111– 119 mm), >75% 
of head and body length (144– 156 mm); ears short and 
rounded (16– 17 mm); hindfeet short (28– 30 mm). Dor-
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Gazetteer of Localities

This volume follows the same protocol used by 
A. L Gardner for volume 1 of this series on South 
American mammals, namely, localities are arranged 

alphabetically by country and by major po liti cal unit (state, 
district, province, region, or department) within each coun-
try, except for French Guiana and Trinidad and Tobago. 
Place names are arranged alphabetically according to the 
name of the reported site of capture or to the nearest place 
name. Different sites of capture referenced to the same place 
name are arranged from north to south and from west to 
east. Variants of place names, including errors and alterna-
tive spellings used by the authors cited, are placed in their 
appropriate alphabetical sequence. Note that new high- level 
administrative units (departments, provinces, regions, or 
states) have been added to some countries so that the same 
locality may be placed in a different unit in volume 1 than 
 here. For example, Peru recently changed its highest level 
administrative divisions from Departamento to Región plus 
the Provincia de Lima.

The fi rst volume in this series provided coordinates 
in degrees and minutes, but we have adopted decimal de-
gree designations, in part because the latter are easier to 
map using various Global Information Systems software 
or Google Earth. The coordinates themselves come from 
a variety of sources, including handheld GPS units now 
in near- universal use by fi eld investigators. The museum 
collections participating in the Mammal Networked In-
formation Systems project (MaNIS,  http:// manisnet .org 
/; which has now been transitioned to VertNet,  http:// 
vertnet .org /) have retrospectively georeferenced locali-

ties based on guidelines developed for that project (see 
 http:// manisnet .org /GeorefGuide .html). These collection 
databases thus served as the source for many of the co-
ordinates listed herein. Other coordinate sets are those 
given in the gazetteer of volume 1 but converted to deci-
mal degrees. These are largely based on the U.S. Board 
on Geographic Names or on information contained in 
the Ornithological Gazetteers of the Neotropics series 
available through the Bird Department of the Museum of 
Comparative Zoology at Harvard University (expanded 
and corrected for Brazil by Vanzolini 1992). This series 
of gazetteers is particularly useful for older place names 
that may no longer be in use. Finally, coordinates  were 
also obtained from a number of different website da-
tabases, such as the U.S. Board on Geographic Names 
( http:// geonames .usgs .gov), the Alexander Digital Library 
( http:// middleware .alexandria .ucsb .edu /), Glosk ( http:// 
www .glosk .com /), Google Earth ( http:// earth .google .com 
/), and especially Geonames ( http:// www .geonames .org), 
or from the gazetteers of many publications or papers cit-
ing par tic u lar localities. The datum for each coordinate 
pair is not given, as it is unknown for the majority of 
coordinates cited. This important piece of information 
is available for localities georeferenced by the MaNIS 
protocol. En glish or metric mea sures of distances and 
elevations are given as provided in the original citation 
or locality designation. The po liti cal division wherein a 
specifi c locality is placed has been updated to refl ect cur-
rent usage if such has changed since the original citation 
(specimen label or publication).
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Granja 17 de Abril, 34.74372°S, 58.97972°W
INTA Balcarce, 37.73982°S, 59.25999°W
Isla Ella, delta of Río Paraná, 34.36667°S, 58.63333°W
Isla Martín García, 34.18333°S, 58.23333°W
José C. Paz, 34.51917°S, 58.74944°W
Laguna Alsina [= Estación Bonifacio], 36.80958°S, 

62.24671°W
Laguna Chasicó, 25 m, 38.64200°S, 63.10350°W
Laguna Las Encadenadas, 38.04744°S, 62.51640°W
Laguna Mar Chiquita, 37.69580°S, 57.40530°W
La Plata, 34.94194°S, 58.22750°W
Las Talas, 34.86668°S, 57.88333°W
Lobería, 15 km SE, 38.15000°S, 58.78333°W
Mar Chiquita [= Balneario Mar Chiquita], 37.74744°S, 

57.42482°W
Mar del Plata, 38.00228°S, 57.55754°W
Mar del Tuyú, General Lavalle, sea level, 36.58032°S, 

56.69271°W
Marucha, 35.63030°S, 62.22950°W
Médanos, 38.85000°S, 63.01667°W
Monte Hermoso [= Balneario Monte Hermoso], 

38.98740°S, 61.31600°W
Necochea, 38.54722°S, 58.73667°W
Olavarría, 36.89120°S, 60.31530°W
Otamendi, vicinity, 38.11667°S, 57.85000°W
Papín [= Garré], 36.56037°S, 62.60217°W
Partido Balcarce, 37.78140°S, 58.24400°W
Pedro Luro, 20 km S on Hwy 3, 39.69217°S, 62.67351°W
Pehuén- có [= Balneario Pehuén- có], 38.99726°S, 

61.55225°W
Pirovano, 36.48333°S, 61.56667°W
Puesto El Chara, 39.45000°S, 62.05000°W
Puesto El Plátano, 35.96528°S, 57.45306°W
Punta Alta, 38.87583°S, 62.07333°W
Punta Blanca, 30 road km SW of La Plata, 35.08333°S, 

57.51667°W
Punta de Indio, 35.26667°S, 57.25000°W
Punta Lara, 34.81920°S, 57.97372°W
Punta Médanos [= Punta Sur del Cabo San Antonio], 

36.88527°S, 56.66894°W
Punta Negra, Necochea, 38.62190°S, 58.82810°W
Quiroga, 35.29292°S, 61.40672°W
Ramallo, 33.48680°S, 60.00400°W
Reserva Ecológica Costanera Sur, 34.60000°S, 58.45000°W
Reserva El Destino, 35.13333°S, 57.38333°W
Río Quequén Salado, 38.93972°S, 60.51000°W
Saladillo, 35.63675°S, 59.77853°W
San Blas, 40.55000°S, 62.25000°W
San Clemente del Tuyú, 36.35694°S, 56.72351°W
San Fernando, 34.181470°S, 58.69637°W
Santa Clara del Mar, 37.83333°S, 57.50000°W

Argentina

Buenos Aires (Provincia de)

Abra del Hinojo, Sierras de Curamalal, 750 m, 37.73333°S, 
62.26667°W

Abra de la Ventana, Parque Provincial Ernesto Tornquist, 
1,243 m, 38.15000°S, 61.98333°W

Álamos, 36.90000°S, 62.35000°W
Algarrobo, 38.88333°S, 63.13333°W
Arroyo Brusquitas, Miramar, 100 m, 38.22439°S, 

57.77712°W
Arroyo de las Brusquitas, 38.20140°S, 57.78840°W
Arroyo Chasicó, 38.61528°S, 63.03231°W
Arroyo de los Loros, 38.05000°S, 61.91667°W
Arroyo Las Tijeras, 36.36667°S, 56.83333°W
Arroyo Sauce Chico, 38.78333°S, 62.30000°W
Bahía Blanca, 20 m, 38.72735°S, 62.26914°W
Bahía San Blas, 40.55000°S, 62.21667°W
Balcarce, 37.83333°S, 58.25000°W
Balneario San Antonio, 39.65167°S, 62.11917°W
Bañado de Flores, Buenos Aires, 34.63333°S, 58.46667°W
Berazategui, 36.40000°S, 56.96667°W
Bonifacio [= Estación Bonifacio], 36.80900°S, 62.24500°W
Buenos Aires, 34.60000°S, 58.45000°W
Cabaña San José, 40.96417°S, 62.79944°W
Canal 6 and Paraná de las Palmas, 34.15000°S, 58.95000°W
Carmen de Patagones, 40.78333°S, 62.96667°W
Carmen de Patagones, 8 km N, 40.80000°S, 62.98333°W
Cerro de la Gloria, 35.97486°S, 57.45032°W
Ciudad de Lincoln [= Lincoln], 34.86649°S, 61.53020°W
Ciudad de Pehuajó [= Pehuajó], 35.81077°S, 61.89680°W
Claromecó, 38.85000°S, 60.08333°W
Copetonas, 38.66667°S, 60.41667°W
Cristiano Muerto, 27 m, 38.65778°S, 59.60455°W
Daireaux, 36.60000°S, 61.75000°W
Delta del Paraná, 33.71667°S, 59.25000°W
Diego Gaynor, 34.28333°S, 59.23333°W
D’Orbigny, 37.68333°S, 61.71667°W
Ensenada, La Plata, sea level, 34.85000°S, 57.91667°W
Estancia El Abra, 40.50000°S, 63.37250°W
Estancia La Providencia, 35.09730°S, 623.50490°W
Estación Deferrari, 38.30120°S, 59.38620°W
Estación Experimental INTA Hilario Ascasubi, 

39.36667°S, 62.64333°W
Estación Experimental INTA Delta del Paraná, 34.17449°S, 

58.86728°W
Estación San José, 38.17740°S, 59.00980°W
Ezeiza, Punta Lara, 34.83306°S, 58.51722°W
Fortín Olavarría, 35.70176°S, 63.02429°W
Fulton, 37.41820°S, 58.80980°W
General Lavalle, 36.41667°S, 56.95000°W
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Las Higuerillas, 5 km S on Hwy 9, 1,173 m, 27.95792°S, 
65.68486°W

Las Juntas, 28.10944°S, 65.91667°W
Loma Atravesada, ca. 3 km NW of Leandro Vega ranch, 

NW of Chumbicha, 28.79392°S, 66.30729°W
Minas Capillitas, 27.33333°S, 66.41667°W
Mogote Las Trampas, ca. 15 km NW of Chumbicha, 

2,300 m, 28.74185°S, 66.32057°W
Otro Cerro, 3,000 m, 28.75000°S, 66.28333°W
Pastos Largos, 3,250 m, 27.68925°S, 68.16416°W
Pipanaco’s salt basin [= Bolsón de Pipanaco], 27.82115°S, 

66.24303°W
Portezuelo de Pasto Ventura [= Laguna Blanca], 3,960 m, 

26.66919°S, 67.22404°W
Quimilo, 29.91667°S, 65.36667°W
Recreo, 29.36667°S, 65.06667°W
Río Amanao, west bank, about 15 km W (on Rte 62) of 

Andalgalá, 27.60000°S, 66.46667°W
Santa María, 26.68333°S, 66.03333°W
Sierra del Aconquija, 4,000 m, 27.21667°S, 66.13333°W
Trampasacha, 614 m, 28.81667°S, 66.30000°W
Tinogasta, 28.06667°S, 67.56667°W
Tinogasta, 22 km NE, 27.92629°S, 67.40841°W

Chaco (Provincia del)

Campo Aráos, 26.60000°S, 59.25000°W
Campo Bermejo, 61 m, 27.45140°S, 58.98670°W
Capitán Solari, 26.80000°S, 59.55000°W
Ciervo Petiso, 26.58028°S, 59.63083°W
Colonia Benítez, 27.33083°S, 58.94611°W
Colonia Elisa, 26.80000°S, 59.55000°W
Colonia Río Tragadero, 2 km N of Resistencia, 27.39000°S, 

65.91228°W
El Colorado, 26.46667°S, 59.36667°W
Estación Experimental Colonia Beneitez, INTA, 27.33000°S, 

58.93000°W
General Pinedo, 27.31667°S, 61.28333°W
Laguna Limpia, 26.49556°S, 59.68083°W
Las Breñas, 27.98944°S, 61.08139°W
Las Palmas, 27.05849°S, 58.69363°W
Pampa Bolsa, 26.42302°S, 61.07883°W
Pampa Chica [= Colonia Pampa Chica], 26.10000°S, 

59.88333°W
Parque Nacional Chaco, 26.90796°S, 59.52852°W
Parque Nacional Chaco, 26.83333°S, 59.66667°W
Presidente Roca, 26.14083°S, 59.59528°W
Presidente Roque Sáenz Peña, 26.78333°S, 60.43333°W
Puente General Belgrano, 1 km E, Río Paraná, 27.45000°S, 

58.85000°W
Río de Oro, ca. 26.79000°S, 58.95000°W

San Pedro, 33.67103°S, 59.65585°W
Sierra de la Ventana, 38.13807°S, 61.79518°W
Tandil, 178 m, 37.31667°S, 59.15000°W
Valeria del Mar, sea level, 37.13333°S, 56.88333°W
Zelaya, 34.35000°S, 34.86667°W

Catamarca (Provincia de)

Agua de Dionisio, 2,221 m, 27.27697°S, 66.72987°W
Alero Los Viscos, Barranca Larga, 2,400 m, 27.01472°S, 

66.74167°W
Andalgalá, 1,060 m, 27.58195°S, 66.31646°W
Andalgalá, 13 km NNW, 27.51919°S, 66.41033°W
Andalgalá, 28 km S and 9.3 km W, 680 m, 27.83417°S, 

66.26389°W
Antofagasta de la Sierra, Paycuqui, 3,345– 3,664 m, 

26.05940°S, 67.40636°W
Barranca Larga, 26.91667°S, 66.83333°W
Barranca Larga, Cueva Los Viscos, 2,400 m, 27.01885°S, 

66.74517°W
Belén, 26.53300°S, 66.91600°W
Belén, 4.6 km SW and 0.7 km N, 27.679333°S, 67.58333°W
Bolsón de Pipanaco, 27.82115°S, 66.24303°W
Campo Arenal, Los Nacimientos, 2,139 m, 27.14740°S, 

66.67850°W
Catamarca, 28.46667°S, 65.78333°W
Catamarca, access to the town by Rte 38, 28.50389°S, 

65.78169°W
Chumbicha, 28.85430°S, 66.23500°W
Chumbicha, 0.5 km E of Rte 38 along Rte 60, 28.86120°S, 

66.23810°W
Chumbicha, 45 km W, 3,000 m, 28.66541°S, 66.24708°W
Corral Quemado, 2,070 m, 27.10000°S, 66.93333°W
El Bolsón, 2,309 m, 27.02469°S, 66.76106°W
El Bolsón, 5.2 km S, 2,404 m, 27.96760°S, 65.85401°W
El Desmonte, 21 km SW, 2,228 m, 26.98857°S, 66.26506°W
El Espinillo, Campo del Pucará, Las Estancias, 27.59043°S, 

66.14291°W
El Peñón, 1.5 km S, 3,485 m, 26.50000°S, 67.25000°W
Establemimiento Río Blanco, 28 km S and 13.3 km W of 

Andalgalá, 27.85028°S, 66.30472°W
Estancia El Tapón, 463 m, 33.10333°S, 67.20500°W
Huaico Hondo, ca. 2 km SE on highway 42, E of Portezu-

elo, 1,992 m, 28.41969°S, 65.54458°W
La Carrera, 28.41667°S, 65.71667°W
Laguna Blanca, 3,243 m, 26.54264°S, 66.993266°W
Laguna del Rosario, 532 m, 32.15489°S, 68.24048°W
La Puntilla, near Tinogasta, 1,000 m, 28.13333°S, 

67.50000°W
Las Chacritas, ca. 28 km NNW of Singuil, 1,888 m, 

27.70672°S, 65.91128°W
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Leleque, 5 km W, 42.38000°S, 71.11000°W
Leleque, 20 km S, 42.58333°S, 71.03333°W
Los Altares, 43.86667°S, 68.40000°W
Los Altares, 36 km W, 43.85000°S, 68.81667°W
Pampa de Agnia, 27 km NW, 43.49567°S, 69.83083°W
Pampa de Agnia, 30 km NW, 43.47967°S, 69.81817°W
Pampa de los Guanacos, 45.36306°S, 68.64122°W
Paraje Fofocahuel, Campo Netchovit, 42.32833°S, 

70.55917°W
Parque Nacional Los Alerces, 42.88000°S, 7159000°W
Paso de Indios, 18 km W of junction of Hwys 29 and 27 

along Hwy 27, 44.58333°S, 68.03389°W
Paso del Sapo, 42.68333°S, 69.71667°W
Península Valdez [= Valdés], 42.51050°S, 63.99930°W
Pico Salamanca, Comodoro Rivadavia, 100 m, 45.78333°S, 

67.45000°W
Puente Picún Leufú, 39.21042°S, 70.05914°W
Puerto Lobos, 42.03333°S, 65.07639°W
Puerto Madryn, 8 km ESE (by road), 42.79423°S, 

64.959i70°W
Puerto Piojo, 162 m, 44.88333°S, 65.10228°W
Punta Delgada, 42.76667°S, 63.63333°W
Rawson, 43.30016°S, 65.10228°W
Río Arrayanes, Parque Nacional Los Alerces, 42.75000°S, 

71.75000°W
Río Tecka, 6.5 km W of the bridge, on RPN°17, 

53.59778°S, 71.10950°W
Salina Grande, vicinity, 42.05389°S, 70.10583°W
Sarmiento, 17 km W, 43.60389°S, 69.27306°W
Sierra Apas, 42.00000°S, 67.63333°W
Sierra de Tepuel, Cañadón de la Madera, 43.85160°S, 

70.72790°W
Subida del Naciente, 41.67333°S, 67.15417°W
Tecka, 3 km N along Hwy 4, 650 m, 43.46667°S, 

70.84722°W
Tres Banderas, 4 km S on RP 11, 42.80861°S, 68.01556°W
Valle Hermoso, Comodoro Rivadavia, 45.10167°S, 

68.50972°W
Valle del Lago Blanco, 45.91667°S, 71.25000°W

Córdoba (Provincia de)

Alejo Ledesma, 33.60643°S, 62.62304°W
Candelaria [= Candelaria Sud], 30.83882°S, 63.79982°W
Candonga, 950 m, 31.10000°S, 64.36667°W
Cerro de Oro, 32.60484°S, 64.89964°W
Chucul, 33.00000°S, 64.16667°W
Colonia Tirolesa, 31.30459°S, 63.95440°W
Cosquín, 31.23330°S, 64.45000°W
Cruz del Eje, 30.72644°S, 64.80387°W
Deán Funes, 30.40000°S, 64.35000°W
Espinillo, Río Cuarto, 200 m, 33.01667°S, 64.36667°W

Roque Saenz Peña, 26.78804°S, 60.43991°W
Selvas del Río de Oro, 26.78333°S, 58.95000°W
Tres Isletas, 26.34056°S, 60.43194°W

Chubut (Provincia del)

Alto Río Senguerr, 41 km W, 44.90572°S, 71.22367°W
Astra, 45.73333°S, 67.48333°W
Buenos Aires Chico, 42.06667°S, 71.20000°W
Cabaña Arroyo Pescado, 43.02528°S, 70.79278°W
Campo de Pichiñán, 43.56389°S, 69.06722°W
Capilla El Triana, 45.58721°S, 71.72853°W
Cerro El Sombrero, 44.13917°S, 68.26333°W
Cholila, 42.71000°S, 71.43000°W
Colonia Nahuel Pan, 42.95000°S, 71.16667°W
Comodoro Rivadavia, 45.86667°S, 67.50000°W
Cushamen, 42.20000°S, 70.83333°W
El Hoyo [= El Hoyo de Epuyén], 42.06667°S, 71.50000°W
El Maitén, 42.05000°S, 71.16000°W
El Maitén, 4 km N, 42.38000°S, 71.11000°W
Escuela N859, Fofo Cahuel, 116 m, 42.40833°S, 

70.52944°W
Esquel, 42.90000°S, 71.31667°W
Establecimiento La Ollada, 44.74675°S, 69.61881°W
Estancia El Gauchito, 45.18333°S, 67.18333°W
Estancia El Valle, 8.5 km NW, Valle de Lanzaniyeu, 

43.88394°S, 70.67072°W
Estancia Escondida, 45.32333°S, 69.83500°W
Estancia La Irma, 42.26667°S, 63.68333°W
Estancia La Porfi a, 43.23100°S, 68.64697°W
Estancia Los Manantiales, 475 m, 45.50556°S, 

67.49139°W
Estancia Los Nogales, 42.65167°S, 67.05778°W
Estancia San Pedro, 42.06667°S, 67.56667°W
Estancia Santa María, Puesto El Chango, 45.46431°S, 

69.43167°W
Estancia Talagapa, 42.13778°S, 68.25472°W
Estancia Talagapa, 1,411 m, 42.15557°S, 68.26947°W
Estancia Valle Huemules, 45.94800°S, 71.50700°W
Estancia Valle Huemules, Lago Blanco, 593 m, 45.95374°S, 

71.52026°W
Isla Escondida, 43.66667°S, 65.33333°W
Istmo Ameghino, 42.43000°S, 64.26467°W
José de San Martín, 30 km W, 2,000 ft, 44.53000°S, 

70.40000°W
Lago Blanco, 4 km W, 45.91000°S, 71.30000°W
Lago Colhue- Huapi, 45.50000°S, 68.80000°W
Lago Fontana, 44.98278°S, 71.39214°W
Lago Futalaufquen, 42.88367°S, 71.59817°W
Lago La Plata, west side, 44.82361°S, 72.00722°W
Lago Musters, 265 m, 45.42698°S, 69.17917°W
Laguna La Blanca, 42.80000°S, 65.13333°W
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Pago Alegre, 28.15747°S, 58.40171°W
Palmar Grande, 63 m, 27.94195°S, 57.90057°W
Paraje Angostura, 27.60000°S 57.96000°W
Paraje Caiman, 28.03333°S, 57.68333°W
Paraje Sarandicito, 30 m, 30.21871°S, 59.56134°W
Paraje Uguay, Esteros del Iberá, 28.65000°S, 57.46667°W
Pilar, 27.46667°S, 58.78333°W
Saladas, 2825384°S, 58.62591°W
San Miguel, 27.98333°S, 57.58333°W
San Miguel, San Juan Poriahú, 27.71667°S, 57.19389°W
San Roque, 12 km S, 28.68333°S, 58.70000°W
Santa Rosa, 8 km NW, 28.18333°S, 58.11667°
Santa Tecla, Ruta Nacional 12, km 1287, 27.63333°S, 

56.36667°W
Santo Tomé, 73 m, 28.54939°S, 56.04077°W
Tres Bocas, 57 m, 30.02251°S, 58.29219°W

Entre Ríos (Provincia de)

Arroyo Brazo Largo and Arroyo Brazo Chico, 33.78333°S, 
58.78333°W

Arroyo Perucho Verne, east of Villa Elisa, 32.17492°S, 
58.35790°W

Colonia Yerua, 31.41710°S, 58.42208°W
Concordia, 31.39296°S, 58.02089°W
Diamante, 32.06667°S, 57.18889°W
Estación Paranacito [= Estación General San Martín], 

33.70881°S, 59.03319°W
Gualeguay, 33.15319°S, 59.33750°W
Gualeguaychú, 100 m, 33.01667°S, 58.51667°W
Isla Chapetón, Río Paraná, 31.55000°S, 60.30000°W
Isla Ibicuy, 33.73333°S, 59.21667°W
Médanos, 5 m, 33.43610°S, 59.06995°W
Paraná, 31.56667°S, 60.53333°W
Paranacito, 33.70934°S, 59.03310°W
Parque Nacional El Palmar, 31.87974°S, 58.28693°W
Parque Nacional El Palmar, 31.84306°S, 58.32250°W
Paso Vera, 32.45000°S, 58.20000°W
Puerto Ruiz, 33.21667°S, 59.36667°W
Río Paraná, islands of lower delta, approximately 

34.18333°S, 58.41667°W
Strobel, 32.01917°S, 60.58636°W
Ubajay, 31.79358°S, 58.31350°W
Victoria, 32.61841°S, 60.15478°W
Villa Ramírez, 32.17573°S, 60.19902°W
Yaqueri, 20 m, 31.38333°S, 58.11667°W

Formosa (Provincia de)

Bañado La Estrella, 24.39918°S, 60.34596°W
Clorinda, 13 km S, 25.40083°S, 57.77189°W
Colonia Villafañe, 17 km W, 26.18333°S, 59.25000°W

Estancia San Luis, 2,000 m, 31.40000°S, 64.80000°W
Guanaco Muerto, 30.47889°S, 64.06667°W
La Carlota, 33.41993°S, 63.29769°W
Laguna Larga, 31.76667°S, 63.80000°W
La Nacional, 34.75000°S, 64.90000°W
Las Toscas, 31.86667°S, 65.46667°W
Los Mistoles, 30.62526°S, 63.88623°W
Manantiales, 33.53536°S, 63.31722°W
Mar Chiquita, 30.80000°S, 62.88333°W
Marull, 30.90685°S, 62.82927°W
Noetinger, 112 m, 32.36667°S, 62.31667°W
Pampa de Achala, 2,164 m, 31.61366°S, 64.85321°W
Pampa de Achala, 2,000 m, 31.57426°S, 64.80337°W
Puente Olmos, 32.46667°S, 63.31667°W
Río Ceballos, 31.16500°S, 64.33300°W
Río Cuarto, 33.11667°S, 64.35000°W
Río Cuarto and Mercedes, on road between, near border 

with San Luis, approximately 33.58333°S, 65.00000°W
Salinas Grandes, 30.05000°S, 65.08333°W
Santiago Temple, 10 km N, 31.38580°S, 63.40210°W
Villa Dolores, 529 m, 31.93333°S, 65.20000°W
Villa de María del Río Seco, 29.90000°S, 63.71667°W
Washington, 33.87485°S, 64.68607°W
Yacanto, 32.05290°S, 65.05170°W

Corrientes (Provincia de)

Ahoma Sur, Empedrado, 27.95000°S, 58.80000°W
Arroyo Pehuajó, 27.70000°S, 57.96000°W
Chavarría, 28.95488°S, 58.57277°W
Colonia Brougnes, 28.16667°S, 59.81667°W
Colonia Romero, 71 m, 27.65333°S, 57.53085°W
Colonia 3 de Abril, 28.26667°S, 58.91667°W
Contreras Cué, 28.01667°S, 56.60000°W
Costa Mansión, 28.03333°S, 58.81667°W
Curuzú Laurel, 27.91667°S, 57.50000°W
El Sombrero, 27.70000°S, 58.76000°W
Empedrado, 27.95124°S, 58.80542°W
Esquina, 39 m, 30.01444°S, 59.52719°W
Estancia Rincón de Animas, 20 km NE of Sauce, 29.94778°S, 

58.62306°W
Estancia San Juan Poriahú, 27.70972°S, 57.18889°W
Estancia Tacuarita, 27.98244°S, 56.56242°W
Estancia Yacyretá, 27.48270°S, 56.72500°W
Goya, 29.14558°S, 59.26438°W
Ibahay, 27.51969°S, 57.40745°W
Loma Alta, 28.68285°S, 58.97302°W
Loreto, 27.75000°S, 57.26667°W
Los Angeles [= Estancia Los Angeles], 65 m, 28.75172°S, 

58.95764°W
Manantiales, 27.94259°S, 58.10451°W
Mburucuyá, 28.04539°S, 58.22449°W
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Higuerilla, 2000 ft, 24.21000°S, 65.17000°W
Higuerilla, 1,735 m, 23.53333°S, 65.03333°W
Humahuaca, 7,700 ft, 23.20000°S, 65.35000°W
Hwy 9 on border of Salta, at campground on way to El 

Carmen, 4,600 ft, 24.46667°S, 65.35000°W
Ingenio La Esperanza, 24.23333°S, 64.86667°W
La Antena, Sierra del Centinela, S of El Fuerte, 2,350 m, 

24.29901°S, 64.38591°W
Laguna La Brea, 23.93333°S, 64.46667°W
La Herradura, 12 km SW of El Fuerte on Provincial Rte 6, 

1,428 m, 24.30158°S, 64.49406°W
La Poma, 3 km E of La Poma, 3,268 m, 24.71375°S, 

66.16625°W
La Quica, 22.11667°S, 65.60000°W
Ledesma, 23.83333°S, 64.76667°W
León, 1,668 m, 24.04216°S, 65.42271°W
León, 1 mi W, 5,800 ft, 24.03333°S, 65.43249°W
Maimará, 2,230 m, 23.61667°S, 65.40000°W
Mesada de las Colmenas, 1,150 m, 23.70681°S, 64.85624°W
Quebrada Alumbriojo, ca. 8 km NE of Santa Ana, Parque 

Nacional Calilegua, 2,900 m, 23.32111°S, 64.91769°W
Rinconada, 6 km N, on road to Timón Cruz, 4,286 m, 

22.41600°S, 66.20000°W
Río Las Capillas, 15 km N of Las Capillas by Provincial 

Rte 20, 957 m, 24.03333°S, 64.98333°W
Ronquil Angosto, 2 km W on Provincial Rte 16, 3,700 m, 

23.70000°S, 65.70000°W
Rte 83, on road to Valle Grande, 9 km N of San Francisco, 

1,200 m, 23.58333°S, 64.96667°W
Saladillo, 200– 300 m, 23.71667°S, 65.10000°W
Saladillo, 8 km E, 705 m, 24.41770°S, 64.90680°W
Salinas Grandes, 18 km E, 3,980 m, 23.68800°S, 65.70080°W
San Antonio de los Cobres, 12.3 km N and 11.5 km W, 

4,336 m, 24.23333°S, 66.68333°W
San Francisco and Pampichuela, on road between them, 

23.60660°S, 64.95700°W
San Rafael, 994 m, 24.08966°S, 64.39794°W
San Salvador, 24.20000°S, 65.31667°W
Santa Bárbara, 1,649 m, 24.28333°S, 64.40000°W
Santa Catalina, 21.95000°S, 66.06667°W
Sey, 8.2 km S, 24.01347°S, 66.51467°W
Sierra de Tilcara, 4,500 m, 23.58333°S, 66.20000°W
Sierra de Zenta, 4,500 m, 23.58333°S, 65.20000°W
Sierra de Zenta, 14,800 ft, 23.05000°S, 65.08333°W
Sunchal, 1,300 m, 24.26667°S, 64.45000°W
Susques, 23.60000°S, 66.48333°W
Susques, 26 km W, 4,198 m, 23.38580°S, 66.53770°W
Termas de Reyes, Mirador, on Provincial Rte 4, 1,889 m, 

24.16291°S, 65.49958°W
Tilcara, 2,440 m, 23.56667°S, 65.36667°W
Tilcara, 0.5 mi E, 3,145 m, 23.56667°S, 65.56667°W
Tiraxi, 1.5 km E, sobre ruta 29, 23.99351°S, 65.31919°W

Cooperative de Villa Dos Trece [= Kilométyro 213], 
26.18333°S, 59.36667°W

Estación Experimental El Colorado, INTA, 26.30000°S, 
59.37000°W

Estancia Guayacolec, 25.98333°S, 58.25000°W
Ingeniero Guillermo Juarez, 35 km S and 5 km E, Puesto 

Divisadero, 23.90060°S, 61.86310°W
La Florenca, 24.20000°S, 24.01667°W
Laguna Blanca, vicinity, 25.13330°S, 58.25000°W
Laguna Naick Nect, INTA IPAF- NEA, 25.20000°S, 

58.11667°W
Misión Tacaaglé, 24.96667°S, 58.81667°W
Naineck, 25.21667°S, 58.116667°W
Parque Nacional Río Pilcomayo, 25.13333°S, 58.11667°W
Pozo del Tigre, 24.89667°S, 60.32333°W
Reserva El Bagual, 26.16667°S, 58.93333°W
Riacho Pilagra, 26.18333°S, 58.18333°W
Ruta 81 y 95, 7 km N cruce entre, 25.22210°S, 59.71010°W
San Martín Número Uno, 24.53250°S, 59.90056°W

Jujuy (Provincia de)

Abra Pampa, 22.76800°S, 65.70280°W
Abrapampa [= Abra Pampa], 3,500 m, 22.76800°S, 

65.70280°W
Aguas Negras, 600 m, 23.75000°S, 64.93333°W
Bárcena, ca. 3 km S, 1,808 m, 24.00056°S, 65.44767°W
Caimancito, 600 m, 23.74070°S, 64.59370°W
Calilegua, 447 m, 23.77268°S, 64.77002°W
Cerro Calilegua, 1,700 m, 23.58333°S, 64.90000°W
Cerro Casabindo, 4,800 m, 22.93333°S, 66.11667°W
Cerro Hermoso, 2,800 m, 23.56667°S, 64.85000°W
Cerro de La Lagunita, 4,500 m, 23.58333°S, 65.20000°W
Cerro Lagunita, near Maimara, 23.61667°S, 65.4000°W
Cerro Morado, sobre Río Morado, 11 km NW of San An-

tonio, 24.32000°S, 65.40000°W
Cochinoca, 22.74572°S, 65.89566°W
El Chaghuaral, 500 m, 24.26667°S, 64.80000°W
El Durazno, Cerro Calilegua, 2,600 m, 23.56666°S, 

64.88333°W
El Palmar, Sierra de Santa Bárbara, 500 m, 24.11667°S, 

64.73333°W
El Simbolar, 25 km SW of Palma Sola, 24.14291°S, 

64.40458°W
El Toro, 50 km W of Susques, 23.30000°S, 67.00000°W
El Toro, 55 km W of Susques, 4,137 m, 23.07258°S, 

66.71462°W
Finca El Piquete, margin of Río Volcán, ca. 5 km from 

the junction of Río Tamango and logging road, 973 m, 
24.18564°S, 64.55949°W

Finca Las Capillas, 1,200 m, 24.06670°S, 65.13330°W
Guairazul, ca. 3 km S, 4,100 m, 22.94589°S, 66.26958°W
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La Rioja (Provincia de)

Ambil, 31.11667°S, 66.35000°W
Cañón de la Reserva, Talampaya, 29.75000°S, 67.90000°W
Chamical, 30.36667°S, 66.21667°W
Chilecito, 29.16667°S, 67.50000°W
Cuesta La Cébila, 1 km from Chumbicha, on Rte 60, 

28.83333°S, 66.40000°W
Guandacol, 29.51667°S, 68.53333°W
Guayapa, Patquía, 30.06540°S, 66.88730°W
El Pesebre, 2,448 m, 28.88003°S, 67.69328°W
Famatina, 28.91667°S, 67.51667°W
La Invernada, ca. 35 km N of Nevada de Famatina, 

3,800 m, 28.68676°S, 67.84656°W
La Rioja, 490 m, 29.43333°S, 66.85000°W
Machigasta, 777 m, 28.53957°S, 66.79648°W
Pampa de la Viuda, km 19 on Provincial Rte 73, 2,150 m, 

29.27025°S, 67.14297°W
Pastillos, Reserva Provincial “Laguna Brava,” 38.40000°S, 

69.10000°W
Potrerillo [= El Potrerillo], 2,600 m, 28.39603°S, 

67.67661°W
Quimilo, 26 km SW, 581 m, 30.04539°S, 65.52039°W
Salar La Antigua, 45 km NE of Chamical, 30.03333°S, 

66.06667°W
Salicas, 28.37323°S, 67.07291°W
Tello [= Desiderio Tello], 31.21667°S, 66.31667°W
Ulapes, 31.58333°S, 66.25000°W
Villa Unión, 29.30000°S, 68.20000°W
Villa Unión, 14.5 km N, 1,253 m, 29.18659°S, 68.24847°W

Mendoza (Provincia de)

25 de Mayo, ca. 850 m, 34.58468°S, 68.54491°W
Caverna de las Brujas, 35.80178°S, 69.81798°W
Cerro Colorado, 35.51458°S, 69.92683°W
Cerro Medio, 35 km WNW of 25 de Mayo, 1,600 m, 

34.46000°S, 68.90000°W
Costa de Araujo, 32.75781°S, 68.39740°W
Desaguadero, 457 m, 33.40334°S, 67.15564°W
Desaguadero, 27 km N, 1,670 m, 33.17323°S, 67.18333°W
Divisadero Largo, vicinity, 32.91430°S, 68.88960°W
El Algarrobal, 775 m, 31.81667°S, 68.76667°W
Gendarmería Cruz de Piedra, 2 mi E, 3,000 m, 34.18333°S, 

69.67778°W
General Alvear, 34.97694°S, 67.69111°W
Hwy 40, 2 km N of junction Hwy 40 and El Manzano 

Road, 1,300 m, 36.08333°S, 69.72861°W
La Batra, SW of Laguna Llancanelo, 1,425 m, 35.76666°S, 

69.36667°W
Lago [= Laguna del] Diamante, 10.5 km W of old Rte 40, 

along road to Lago Diamante, 34.25000°S, 69.30399°W

Tres Cruces, 3,360 m, 22.92031°S, 65.58136°W
Villa Carolina, Río Lavallén, 500 m, 24.23300°S, 

64.65000°W
Yala, mountains W of, 24.11667°S, 65.70795°W
Yavi, 22.13333°S, 65.46667°W
Yavi, near La Quiaca, 3,440 m, 22.11667°S, 66.43333°W
Yuto, 23.63333°S, 64.46667°W
Yuto, Río San Francisco, 342 m, 23.64342°S, 64.47194°W

La Pampa (Provincia de)

Algarrobo del Aguila, 36.39944°S, 67.145600°W
Anzoátegui, 40 km N, 38.70420°S, 63.80661°W
Catriló, 36.40000°S, 63.41667°W
Chamaicó, 15 km SW, Loma Loncovaca, 35.15000°S, 

65.08333°W
Colonia 25 de Mayo, 38.11667°S, 67.61667°W
Colonia Gobernador Ayala, 37.58333°S, 68.06667°W
El Guanaco [= Médanos El Guanaco], 36.53333°S, 

66.43333°W
Estancia El Puma, Chicalcó, 36.00076°S, 67.24797°W
Estancia La Pastoril [= Colonia La Pastoril], 518 m, 

36.37312°S, 66.22771°W
Estancia Los Guadales, 38.60000°S, 64.43333°W
Estancia Los Ranqueles, 36.12750°S, 66.18310°W
Estación Perú, 37.65000°S, 64.13333°W
General Acha, 37.75000°S, 65.00000°W
General Pico, 35.65820°S, 63.75460°W
Gran Salitral, 37.40000°S, 67.20000°W
La Florida, 36.18999°S, 66.42388°W
Laguna El Chañar, Puesto El Chato, 36.95000°S, 

65.81667°W
Laguna Guatraché, 37.76299°S, 63.55381°W
La Humada, 36.33333°S, 68.00000°W
Lihue Calel, 37.95000°S, 65.65000°W
Loventué, 308 m, 36.18849°S, 65.28751°W
Luán Toro, 36.20347°S, 65.10084°W
Luán Toro, 20 km SE, Estancia La Florida, 36.37000°S, 

65.02000°W
Naicó, 117 m, 36.92613°S, 64.40651°W
Naicó, 12 km NNE, Estancia Los Toros, 36.83000°S, 

64.35000°W
Parque Nacional Lihue Calel, 38.03070°S, 65.61610°W
Peru Station [= Estación Perú], 38.69779°S, 64.57091°W
Quehué, Estancia Los Molinos, 37.12000°S, 64.50000°W
Río Salado, 270 m, 36.76187°S, 66.90576°W
Santa Rosa, 176 m, 36.61667°S, 64.28333°W
Santa Rosa, 5 km S, 168 m, 36.46660°S, 64.31667°W
Santa Rosa, 10 km SW, Chacra La Lomita, 36.66667°S, 

64.36667°W
Utracán, 37.28250°S, 64.833°W
Victoria, 36.21500°S, 65.43583°W



1216 Mammals of South America

Volcán Carapacho, Laguna Llancanelo, 35.60000°S, 
69.20000°W

Volcán Peteroa, 35.43333°S, 70.33333°W

Misiones (Provincia de)

Aristóbulo del Valle, Cuña Piru, 26.95000°S, 55.11670°W
Arroyo Itaembé Miní, 27.45500°S, 56.05070°W
Arroyo Itaembé Miní, bridge on RN 12, 27.43333°S, 

56.00000°W
Arroyo Paraíso, junction with Hwy 2, 27.16660°S, 

54.16667°W
Arroyo Paraíso, 6 km NE of junction with Hwy 2, 

27.16660°S, 54.16667°W
Arroyo de Salamanca, Parque Provincial “Ernesto Che 

Guevara”, 147 m, 26.61470°S, 54.78083°W
Balneario de la Reserva Privada de Usos Múltiples de la 

Universidad Nacional de La Plata “Valle del Arroyo 
Cuña Piru,” ca. 200 m, 27.08330°S, 54.95000°W

Candelaria, Arroyo Yabebyrí, 27.46077°S, 55.74353°W
Caraguatay, Río Paraná, 100 m, 26.61667°S, 54.76667°W
Concepción de la Sierra, 27.98333°S, 55.60000°W
Dos de Mayo, Guarani, 300 m, 27.03333°S, 54.65000°W
El Dorado, 26.40000°S, 54.58333°W
Eldorado [= El Dorado], 26.40000°S, 54.58333°W
Eldorado [= El Dorado], Segunda Iglesia Cuadrangular, 

Barrio Parque Km 11, 26.40000°S, 54.51667°W
Estancia Santa Inés, 95 m, 27.52555°S, 55.87194°W
Estación Experimental INTA Cuartel Río Victoria, 

26.92513°S, 54.42484°W
Iguazú, Arroyo Mbocaí and Rte 12, 25.68012°S, 

54.50806°W
Los Helechos, 27.55000°S, 55.05667°W
Lote Alto Paraná S.A., ca. 15 km E of Wanda on Rte 19, 

26.00100°S, 54.42400°W
Montecarlo, 26.56667°S, 54.78333°W
Oberá, Campo Ramón, 27.46697°S, 54.99953°W
Oberá, Campo Ramón, 27.41667°S, 55.01667°W
Oberá, Escuela Provincial 639 “Rosario Vera Peñaloza,” 

Lote 92, Sección II de Campo Ramón, 27.41667°S, 
55.01667°W

Parada Leis, 92 m, 27.60102°S, 55.84070°W
Parque Nacional Iguazú, 25.68333°S, 54.45000°W
Parque Nacional Iguazú, Sendero Macuco, ca. 200 m, 

25.68333°S, 54.43333°W
Parque Provincial Islas Malvinas, 25.83333°S, 51.16667°W
Parque Provincial Moconá, ca. 2 km W, junction Hwy 21 

and Arroyo Oveja Negra, 27.16660°S, 54.16667°W
Parque Provincial Urugua-í, 25.82874°S, 54.12938°W
Posadas, Estancia Santa Inés, 27.31320°S, 55.52190°W
Profundidad, 27.56667°S, 55.71667°W

Laguna del Diamante, 34.16660°S, 69.68330°W
Laguna del Diamante, 3 km S, 3,270 m, 34.21919°S, 

69.70809°W
Laguna de La Niña Encantada, 1,826 m, 35.16056°S, 

69.86917°W
Laguna de La Niña Encantada, Los Molles, 35.18333°S, 

69.90000°W
Laguna Llancanelo, 1,335 m, 35.75000°S, 69.13333°W
La Paz, 33.46091°S, 67.54956°W
La Pega, 32.80000°S, 68.80000°W
Las Catitas, 33.30000°S, 68.03333°W
Las Higueras, 1,147 m, 32.48333°S, 68.90000°W
Las Lajas, 36.83333°S, 69.03333°W
Las Leñas, 6 km NW (by road), 35.10000°S, 70.12000°W
Lavalle [= General Lavalle], 626 m, 32.72218°S, 

68.59137°W
Malargüe, 1,450 m, 35.47546°S, 69.58427°W
Mendoza, 838 m, 32.89084°S, 68.82717°W
Ñacuñán, 34.04564°S, 67.95372°W
Nihuil Dam, 16 km S and 2 km W of El Nihuil, 1,330 m, 

35.17129°S, 68.21333°W
Papagallos [= Arroyo de los Papagayos], 1,070 m, 

33.95000°S, 69.06667°W
Paraditas, 35 km S by Hwy 40 and 3 km E, 34.25000°S, 

69.08472°W
Puesto El Peralito, Malargüe, 35.46667°S, 69.58333°W
Punta de Vacas, 3,000 m, 32.85000°S, 69.75000°W
Quebrada de la Vena, ca. 7 km SSE of Uspallata, 1,880 m, 

32.65675°S, 69.35950°W
Refugio Militar General Alvarado, 3 km W, 2,100 m, 

34.25000°S, 69.33889°W
Reserva Ñacuñán, 34.03333°S, 67.96667°W
Reserva Telteca, 520 m, 32.39320°S, 68.04630°W
Rincón de Atuel, 34.750000°S, 68.61667°W
RN 40 footbridge over Río Grande, 36.31278°S, 

69.66750°W
Salinas de Diamante, 34.91667°S, 68.88111°W
Seccional Horcones PP Aconcagua, 32.81553°S, 69.94128°W
Tambillos, 2,418 m, 32.37645°S, 69.42790°W
Tupungato, 1,060 m, 33.37146°S, 69.14845°W
Uspallata, 2,060– 2,136 m, 32.62267°S, 69i.28592°W
Uspallata, ca. 7 km S, 36.56524°S, 69.34852°W
Valle Hermoso, 28 km E of Volcán Peteroa, 2,460 m, 

35.09794°S, 70.10247°W
Valle de Las Cuevas, 35.25000°S, 70.56667°W
Vallecitos, ca. 3 km SSE (by road), 32.99657°S, 

69.32145°W
Villavicencio, 2 km S of Rte 32, 32.51667°S, 68.98333°W
Villavicencio, between Villavicencio and Uspallata, 

32.91722°S, 69.23525°W
Volcán Carapacho, 35.83018°S, 69.14813°W
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Hwy 60 and Hwy 23, 21 km NW and 1 km N of junction, 
900 m, 39.66667°S, 71.20333°W

Lago Caviahue, south margin, 37.89265°S, 71.03583°W
Lago Curruhué, Parque Nacional Lanin, 39.91667°S, 

71.41667°W
Lago Curruhué Chico, 3 km E, 1,000 m, 39.83000°S, 

761.48000°W
Lago Epulafquen, 1,450 m, 39.80000°S, 71.58000°W
Lago Hui Hui, SW end, 8 km W and 2 km S of Cerro Quil-

lén, 39.36000°S, 71.356000°W
Lago Lolog, NE coast, 5 km W of Río Quilquihue, 

40.06000°S, 71.34000°W
Lago Quillén, north shore, 39.45000°S, 71.38000°W
La Rinconada, 2 km SE, 40.01000°S, 70.65000°W
Las Coloradas, 5 km N, 39.50000°S, 70.58000°W
Lonco Luan, 8.8 km S, 1,000 m, 39.01667°S, 71.00000°W
Nahuel Huapi, 11 km NNE, 40.95000°S, 71.10000°W
Pampa de Hui Hui, 4 km W and 2 km S of Cerro Quillén, 

39.34000°S, 71.31000°W
Paraje La Querencia, 39.16667°S, 70.93333°W
Parque Nacional Laguna Blanca, 39.03333°S, 70.38333°W
Parque Nacional Laguna Blanca, 31 km SW of Zapala, 

39.09000°S, 70.32000°W
Paso Córdoba, 40.60000°S, 71.15000°W
Paso Puyehue, 32 km WNW of Villa La Angostura, 

40.70000°S, 71.95000°W
Pilolil, 39.65000°S, 70.95000°W
Pilolil, 4 km S, 39.63333°S, 70.93833°W
Piño Hachado, 1,500 m, 38.56186°S, 69.78337°W
PN Laguna Blanca, 0.58 km W and 4.20 km N of Co. 

Mellizo Sud, 39.03333°S, 70.30000°W
Puente Carreri, 2.6 km NW, 38.87167°S, 70.45833°W
Rahue, 3 km W, 39.45000°S, 70.95000°W
Refugio, 3.5 km N and 1.5 km E of Estancia Paso Coihue, 

40.89000°S, 71.29000°W
Refugio Parque Provincial Tromen, 12 km NE, 37.05893°S, 

70.08590°W
Refugio Neumeyer, ridge above, 41.25000°S, 7125000°W
Río Carreri, bridge on RNP°13, 38.88722°S, 70.43556°W
Río Neuquén, 1 km SE of bridge RNN 40, 37.41389°S, 

70.22806°W
Río Pichi Traful, 0.8 km E and 3.3 km N of junction with 

Rte 234, 40.47778°S, 71.58889°W
Río Quilquihue, 750 m, 40.05875°S, 71.06668°W
Risco Alto, Auca Mahuida, 37.75114°S, 68.90328°W
Riscos Bayos, 37.95000°S, 70.78333°W
Ruca Malen, N end Lago Correntoso, 40.82000°S, 

71.61000°W
Salar de Añelo, 38.01667°S, 68.88333°W
Sierra del Portezuelo, 38.91667°S, 69.53333°W
Zapala, 1,062 m, 38.75000°S, 70.06667°W

Puerto Esperanza, 26.02641°S, 54.61244°W
Puerto Gisela, San Ignacio, 50 m, 27.01667°S, 55.45000°W
Reserva Privada UNLP “Valle del Arroyo Cuña Pirú,” 

27.08333°S, 54.95000°W
Reserva Privada de Vida Silvestre Urugua-í, 25.98333°S, 

54.08333°W
R.N.E. San Antonio, 26.04479°S, 53.77789°W
RP 2, 6 km NE of Arroyo Paraíso, 27.21325°S, 54.033331°W
San Ignacio, 27.25902°S, 55.53925°W
San Martín, 27.46347°S, 55.33466°W
Santa Ana, 27.35000°S, 55.60000°W
Santa Inés, 27.56667°S, 55.81667°W
Sierra de la Victoria, 25.91670°S, 54.00000°W
Tobunas, Rte 14, Km 352, 26.46667°S, 53.90000°W

Neuquén (Provincia de)

Aeropuerto Caviahue, 1,050 m, 39.33000°S, 71.32000°W
Arroyito, 3 km S, 39.08333°S, 68.58333°W
Arroyo Covunco and RNN 40, 38.78333°S, 70.18333°W
Barda Negra, Parque Nacional Laguna Blanca, 39.03333°S, 

70.38333°W
Barrancas, 36.85794°S, 69.92497°W
Cajón Grande, A° Curi Leuvú, 36.81025°S, 70.40019°W
Cañadón del Tordillo, 40.38333°S, 70.18333°W
Caviahue, 2 km E and 1 km N, 1,650 m, 37.84000°S, 

70.96000°W
Chapelco, 1,250 m, 40.23000°S, 71.26000°W
Chos Malal, 847 m, 37.37809°S, 70.27085°W
Chos Malal, 3– 5 km upstream along Neuquén River, 

37.34421°S, 70.28135√W
Collon- Curá, 16 km SE of La Rinconada, 800 m, 40.11667°S, 

70.73333°W
Confl uencia, 3 km NW, 40.04000°S, 70.85000°W
Copahue, vicinity, 1,600– 2,100 m, 37.83333°S, 71.06667°W
Copahue, 1 km E, Las Maquinitas, 2,050 m, 37.83000°S, 

71.10000°W
Copahue, 1.5 km S, ca. 2,100 m, 37.80000°S, 71.10000°W
Cueva Traful I, 40.71556°S, 71.11028°W
Estancia Alicura, 1,800 m, 40.43000°S, 70.73000°W
Estancia Fortín Chacabuco, 3 km S and 2 km W of Cerro 

Puntudo, 1,075 m, 40.96847°S, 71.19181°W
Estancia la Primavera, 11 km NW of Confl uencia, 

40.71496°S, 71.10825°W
Estancia La Querencia, 39.11667°, 70.93333°W
Estancia Los Helechos, vicinity, 2.5 km W and 5 km S of 

Cerro Colorado, 1,000 m, 39.74000°S, 71.47000°W
Estancia Paso Coihue, 4 km N and 4 km E, 1,700 m, 

40.89000°S, 71.26000°W
Estancia Rincón Grande, 800 m, 49.03333°S, 

71.05000°W
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Laguna del Molino, Ingeniero Jacobacci, 41.75583°S, 
69.55999°W

Laguna Tromen, 2,100 m, 37.09910°S, 70.11260°W
Las Grutas, 40.83333°S, 65.11667°W
Las Victorias, 4.2 km E of Bariloche, 41.13000°S, 

71.25000°W
Maquinchao, 40 mi S, 39.51910°S, 68.05639°W
Mencué, 15 km NE, 40.36033°S, 69.52650°W
Meseta de Somuncurá, 41.35555°S, 67.92817°W
Nahuel Huapi, east of, ca. 40.96667°S, 71.50000°W
Pichi Leufú, 41.13333°S, 70.85000°W
Pilcaniyeu, 41.11881°S, 70.72914°W
San Carlos, 40.03333°S, 6793333°W
Sierra Grande, 5 km W, 41.60000°S, 65.42000°W
Tembrao, 41.14167°S, 66.30833°W
Valcheta, 45 km SE, 49.98000°S, 65.77000°W
Viedma, 18 km SW, 40.94000°S, 63.02167°W

Salta (Provincia de)

Abra de Ciénaga Negra, ca. 3 km SE, 3,090 m, 23.31990°S, 
64.90914°W

Aguaray, 22.24043°S, 63.73490°W
Aguaray, 22.24311°S, 63.73786°W
Aguas Blancas, 27 km W, 22.75000°S, 64.66600°W
Anta, Parque Nacional El Rey, 24.70000°S, 64.63333°W
Arroyo Salado, 7 km E of Rosario de la Frontera, al lado 

del ACA, 25.83190°S, 64.93825°W
Azul Cuesta, ca. 9 km S of Nazareno, 3,285 m, 22.53275°S, 

65.11828°W
Barrancas, 16 km S and 1.8 km W along Río de las Burras, 

23.41611°S, 66.02639°W
Cabeza de Buey, Campo La Peña, 24.78350°S, 65.01870°W
Cachi, 17 km NW, 25.01667°S, 66.23333°W
Cachi Adentro, ca. 2 km NNE, on the road to Las Pailas, 

2,567 m, 24.88333°S, 65.66667°W
Cachi Adentro, ca. 3 km N, 24.06667°S, 66.21667°W
Cafayate, 1,623 m, 26.07295°S, 65.97614°W
Campo Quijano, ca. 5 km NW, Km 30 on RN 51 [Que-

brada del Toro], ca. 1,600 m, 24.88333°S, 65.66667°W
Cañadón Ojo de Agua, 10 km S of Rosario de la Frontera, 

979 m, 25.89988°S, 64.96191°W
Cauchari, 4,150 m, 24.09756°S, 66.77003°W
Cauchi, 4,400 m, 24.08333°S, 66.83333°W
Chorillos, 4,100 m, 24.121667°S, 66.45000°W
Corralito, 25.95000°S, 65.86000°W
Dragones, 31 km SSW, along Río Bermejo, 23.49367°S, 

63.42867°W
El Breal, 6 km W of Santa Victoria E., 23.23333°S, 

62.93333°W
El Corralito, ca. 23 km SW of Campo Quijano, sobre Ruta 

Nacional No. 51, 24.96666°S, 65.80000°W

Zapala, 7 km NW, 38.85000°S, 70.12000°W
Zapala, 20 km E, 38.88333°S, 69.81667°W

Río Negro (Provincia de)

Aguada Cecilio, 40.85817°S, 65.80583°W
Arrayanes, 33.23133°S, 58.02283°W
Arroyo Pinturas, 41.70111°S, 66.70361°W
Balneario Las Cañas, 33.18900°S, 58.35550°W
Bariloche [= San Carlos de Bariloche], 19 km SE, 

41.25000°S, 71.14000°W
Bariloche [= San Carlos de Bariloche], 43 km SSW, 1,030 m, 

41.50000°S, 71.46000°W
Barda Esteban, Pilcaniyeu, 40.60875°S, 70.53108°W
Cabaña Cacique Foyel, 41.58333°S, 71.51667°W
Campana Mahuida, 41.50000°S, 66.41667°W
Campo Anexo Pilcaniyeu, 41.02000°S, 70.47000°W
Campo Viejo, Estancia San Ramón, 800 m, 41.03000°S, 

71.44000°W
Cañadón Quetrequile, 41.86105°S, 69.46846°W
Cerro Grande, 5 km W, 41.60000°S, 65.42000°W
Cerro Castillo [= Cerro Guacho], 40.55000°S, 70.63333°W
Cerro Corona, 1,354 m, 41.45258°S, 66.91266°W
Cerro Corona, Meseta de Somuncura, 41.45583°S, 

66.91444°W
Cerro Leones, 41.08089°S, 71.14109°W
Cerro Leones, 15 km ENE of Bariloche, 41.08210°S, 

71.14401°W
Cerro Ñireco, 7.5 km N and 8 km E, 39.00000°S, 

70.40000°W
Cerro Puntudo, 41.30472°S, 66.90611°W
Cerro Somuncurá Chico, 41.53333°S, 66.88333°W
Chimpay, 39.16990°S, 66.14720°W
Choele Choel, 39.26667°S, 65.65000°W
Comallo, 10 km S, 41.09000°S, 70.21000°W
Comallo, 10 km WNW, 40.95000°S, 70.31667°W
Comico, 5 km W, 40.32000°S, 67.33000°W
El Bolsón, 19 km NNE, 41.8000°S, 71.42000°W
El Espigón, 29 km S of El Cóndor on RPN 1, 41.11778°S, 

63.00861°W
El Rincón [= Establecimiento El Rincón], 40.98333°S, 

66.68333°W
Estancia Calcatreo, entrance to, 41.70396°S, 69.37708°W
Estancia Calcatreo, 41.73333°S, 69.36667°W
Estancia Huanuluan, 41.36640°S, 69.81380°W
Estancia Liempi, 41.65000°S, 66.68333°W
Estancia Maquinchao, Puesto de Hornos, 41.70000°S, 

68.65000°W
Estancia Pilcaniyeu, 41.13333°S, 70.66667°W
Huanuluan, 3,500 m, 41.36667°S, 69.86667°W
Lago Steffen, 500 m, 41.48000°S, 71.57000°W
La Guardia, 33.05383°S, 57.72250°W
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Tartagal, 470 m, 22.551636°S, 63.80313°W
Tartagal, Sierra de Aguaray, 800 m, 22.26667°S, 

63.73333°W
Tolar Grande, 3,500 m, 24.58932°S, 67.39355°W
Tolombón, 1,600 m, 26.18636°S, 65.93673°W
Vado de Arrazayal, 20 km NW of Aguas Blancas, 

22.48333°S, 64.65000°W
Valle Encantado, 3,000 m, 25.19667°S, 65.84278°W
Vega Cortadera, 2,897 m, 25.11667°S, 67.03333°W
Vega Cortadera, 3,610 m, 25.05000°S, 67.10000°W

San Juan (Provincia de)

Angaco Sud, 31.58333°S, 68.28333°W
Cañada Honda, 500 m, 31.98333°S, 68.55000°W
Cañada Honda, 600 m, 31.98043°S, 68.55694°W
Castaño Nuevo, 9 km NW of Villa Nueva, 31.03889°S, 

69.54452°SW
Complejo Astronómico “El Leoncito,” 4 km W, 31.78333°S, 

69.37557°W
Estancia Leoncito, 1 km W of Observatorio Astronómico, 

31.83333°S, 69.25000°W
Ischigualasto, 30.08333°S, 67.93333°W
Ischigualasto, Valle Fértil, 30.00000°S, 68.00000°W
José de Martí, 15 km ESE on road to Chañar Seco, 

31.85000°S, 68.04611°W
Los Sombreros [= Puesto de los Sombreros], Sierra Tontal, 

2,490 m, 31.91841°S, 69.02416°W
Pampa Larga, 32.06667°S, 69.83333°W
Parque Nacional El Leoncito, 2,100– 2,900 m, 31.75667°S. 

69.22444°W
Parque Provincial Ishigualasto, 3 km N headquarters, 

30.;08333°S, 67.91667°W
Pedernal, 1,080 m, 31.98333°S, 68.73333°W
Reserva Ischigualasto, 30.11667°S, 67.93333°W
Sierra del Tontal, Los Sombreros, 2,700 m, 31.55000°S, 

69.18333°W
Tudcum [= Nacedero], 30.18707°S, 69.27800°W
Vega Agua del Godo, 3,300 m, 29.03333°S, 69.40000°W

San Luis (Provincia de)

Arizona, 35.72250°S, 65.31972°W
Buena Esperanza, 11 km W, 34.75000°S, 65.37000°W
Eleodoro Lobos, 33.38997°S, 66.01343°W
Hualtaran, 3 km W, Parque Provincial Sierra de las Qui-

jadas, 32.00000°S, 67.00000°W
Hualtaran, 6 km W, Parque Provincial Sierra de las Qui-

jadas, 2800 ft, 32.55000°S 67.03333°W
La Toija, 1.3 km N and 5.8 km W, Pampas de las Salinas, 

32.21517°S, 66.63833°W
Naschel, 32.91753°S, 65.38859°W

El Talar, 23.16667°S, 62.90000°W
Embarcación, 23.21600°S, 64.10000°W
Escoipe, ca. 15 km W on Hwy 13, 2,680 m, 25.17410°S, 

65.82536°W
Finca Alto Verde, 670 m, 23.20000°S, 64.45000°W
Fortín Ballivián, Río Pilcomayo, 23.00000°S, 63.83333°W
General Ballivián, 20 km W on Puerto Baulés Road, 

22.83333°S, 64.05000°W
Isla de Cañas, road to: 48.8 km W of junction of Rtes 50 

and 18 on Rte 18, 22.96744°S, 64.58584°W
Las Lajitas, 24.68333°S, 64.25000°W
La Poma, 3,190 m, 24.72196°S, 66.20106°W
La Poma, 3 km E, 24.71375°S, 66.16625°W
La Viña, 25 km SE, 25.65000°S, 65.48333°W
Los Andes, 24.50000°S, 27.33333°W
Los Cardones, 25.18333°S, 65.85000°W
La Paloma, 3 km E, 24.71375°S, 66.16625°W
La Represa, Metán, 25.48333°S, 64.95000°W
Los Andes, 3,000 m, 24.50000°S, 67.33333°W
Los Toldos, 1.6 km W, 1,621 m, 22.27811°S, 64.71275°W
Los Toldos, 5 km S (on road to Vallecito), 22.30854°S, 

64.71083°W
Lower Cachi, 2,340 m, 25.11998°S, 66.1306°W
Macapillo, 25.36667°S, 64.01667°W
Manual Elordi, Vermejo, 2,910 m, 23.25444°S, 

64.13489°W
Metán, 25.13333°S, 65.01667°W
Orán, 23.13333°S, 64.31667°W
Pampa Verde, ca. 8 km WSW of Los Toldos and S of Cerro 

Bravo, 2,400 m, 22.28330°S, 64.80000°W
Parque Nacional Baritú, Finca Jakulica, Los Helechos, 

1,200 m, 22.66208°S, 64.53291°W
Parque Nacional Baritú, angosto Río Baritú, 1,600 m, 

22.50708°S, 64.75958°W
Piquirenda, 700– 800 m, 22.33333°S, 63.78333°W
Pulares, 5 km WSW, 25.12592°S, 65.60404°W
Rearte Norte, Rosario de la Frontera, 25.80000°S, 

64.96667°W
Río de las Conchas, 5.7 km W of Metán, 996 m, 25.47000°S, 

65.01000°W
Rodeo Pampa, 1 km ENE, km 59 on Provincial Rte 7, 

3,080 m, 22.24658°S, 65.05119°W
Salar Pastos Grandes, 3,980 m, 24.62552°S, 66.72059°W
Salta, 24.78333°S, 65.41670°W
“Salta Province,” exact locality unknown, placed at 

25.08333°S, 66.15000°W
Santa Rosa de Tastil, 24.45580°S, 65.95917°W
Santa Victoria, Parque Nacional Baritú, Arroyo Santa 

Rosa, 22.61667°S, 64.6000°W
Santa Victoria range, 13 km NW of Lizoite, 4,265 m, 

22.20225°S, 65.21113°W
Socompa, 24.55000°S, 68.18333°W
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Estancia La María, 48.41011°S, 68.86667°W
Estancia La Vizcaina, 46.91667°S, 70.83333°W
Estancia Tucu Tucu, 48.46000°S, 71.98000°W
Estancia Tucu Tucu, Río Chico, 48.45600°S, 72.05200°W
Faro de Cabo Vírgenes, 4 km W, 52.33331°S, 68.41303°W
Holdich, 13 km SW, 46.01427°S, 68.32861°W
Lago Cardiel, 48.91667°S, 71.25000°W
Lago Cardiel, La Península, Estancia Las Tunas, 48.84483°S, 

71.20651°W
Lago Cardiel, N end and RN 40, 48.90000°S, 781.01667°W
Lago San Martín, 48.86667°S, 72.66667°W
Laguna del Diez, 47.88333°S, 67.85000°W
Laguna del Diez, 40 km SW of Monumento Nacural 

Bosques Petrifi cados, 47.50000°S, 67.50000°W
Laguna de los Cisnes, 47.50000°S, 70.61667°W
La Porteña [= Estancia La Porteña], Río Vista, 48.03333°S, 

71.93333°W
Meseta del Lago Buenos Aires, nacimiento Río Ecker, 

47.15050°S, 71.23430°W
Meseta El Pedrero, 46.77583°S, 69.62650°W
Monumento Natural Bosques Petrifi cados, 47.67188°S, 

68.01994°W
Parador Luz Divina, Río La Leona, 49.83333°S, 

72.03333°W
Piedra Clavada, 46.58333°S, 68.56667°W
Piedra Clavada Sur, 46.71111°S, 68.682787°W
Port Desire [= Puerto Deseado], 47.75034°S, 65.89382°W
Puerto Deseado, 47.75000°S, 65.88333°W
Puerto Santa Cruz, 50.01667°S, 68.51667°W
Punta Bea gle, 49.93622°S, 68.57022°W
Puesto El Cuero, 48.18367°S, 69.26667°W
Reserva Provincial Geológica Laguna Azul, 52.07470°S, 

69.58130°W
Río Chico and Río Belgrano, confl uence, 48.26149°S, 

71.20270°W
Río Coig [= Coyle], mouth, 50.98333°S, 69.21667°W
Río Deseado, 47.83333°S, 65.90000°W
Río Deseado, Estancia Cerro del Paso, 47.85917°S, 

66.43583°W
Río Ecker, 500 m aguas abajo Estancia Casa de Piedra, 

margen norte, 47.12520°S, 70.86039°W
Río Santa Cruz, 4 km W of Punta Quilla s/RP 288, 

50.10000°S, 68.43333°W
Río Tucu Tucu, about 8 km downstream from headwaters, 

48.47000°S, 71.87000°W
Santa Cruz, 50.01667°S, 68.51667°W
Santa Cruz, 30 mi S, 52.06901°S, 69.20604°W
Seccional Glaciar Moreno, 50.47000°S, 73.00000°W
Sierra de los Baguales y de las Vizcachas, 50.83333°S, 

72.33333°W
Valle del Río Tucu- Tucu, 48.40000°S, 71.81667°W

Pampa de las Salinas, 365 m, 31.92697°S, 66.68771°W
Pampa de las Salinas, 1.3 km N and 7.4 km W of La Botija, 

32.20278°S, 66.65222°W
Pampa de las Salinas, ca. 23 km N Rte 20, Pampa de Sali-

nas, near la Botija, 32.17730°S, 66.59560°W
Papagayos, 32.69390°S, 64.98270°W
Papagayos, camp on left bank Río Papagayos, 30.36667°S, 

64.36667°W
Parque Provincial Sierra de la Quijadas, 6 km W of Hualta-

ran, 32.48639°S, 67.00052°W
Paso del Rey, 9 km N, 1,455 m, 32.94588°S, 66.00268°W
Pedernera, 33.66667°S, 65.25000°W
Salinas de Bebedero, 15 km SSE, 33.58333°S, 66.63333°W
San Francisco del Monte de Oro, 32.60000°S, 66.13333°W
San Luis, 708 m, 33.30000°S, 66.35000°W
Varela, 12 km N by road, 34.00000°S, 66.44056°W
Villa Mercedes, 511 m, 33.667571°S, 65.45783°W

Santa Cruz (Provincia de)

Alero Destacamento Guardaparque, 47.85227°S, 
72.03391°W

Arroyo Aikén, 46.66667°S, 70.50000°W
Bahía del Fundo, 46.10000°S, 67.60000°oW
Cabo Vírgenes, 52.35000°S, 68.38333°W
Cañadón Minerales, 46.74984°S, 67.60712°W
Cape Fairweather [= Cabo Buen Tiempo], 51.55000°S, 

68.95000°W
Casa de Piedra [= Estación Cada de Piedra], Río Ecker, 

739 m, 47.12691°S, 70.86325°W
Cerro Casa de Piedra, 47.88333°S, 72.25000°W
Cerro Comisión, 50.33986°S, 72.47133°W
Cerro Fortaleza, 50.23611°S, 70.88831°W
Cueva de las Manos, 47.18333°S, 70.58333°W
Cerro Ventana, 49.06223°S, 70.24233°W
Cordilleras, west of upper Río Chico, 47.12215°S, 

70.86456°W
El Calafate, 52 km WSW, 50.37000°S, 72.85000°W
El Chaltén, 8 km N, 49.26365°S, 72.88756°W
El Encanto Cascades, 14.60000°S, 60.70000°W
Estancia Cerro del Paso, 47.85917°S, 66.44056°W
Estancia Cerro Ventana, 220 m, 48.98972°S, 70.25417°W
Estancia La Anita, 50.45000°S, 72.56667°W
Estancia La Ascención, 49.88639°S, 72.04139°W
Estancia La Aurora, 4.4 km E Los Antiguos, 46.55000°S, 

71.55000°W
Estancia La Cantera, 46.90083°S, 70.58306°W
Estancia La Dorita, Cañadón Loreley, 47.80306°S, 

69.00500°W
Estancia Laguna Manantiales, 47.53333°S, 68.30000°W
Estancia La Julia, 49.59081°S, 69.59225°W
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Bahía San Sebastián, 53.30000°S, 68.46667°W
Estancia Cullen, 52.90000°S, 68.46667°W
Estancia San Martín, Bahía San Sebastián, 53.12493°S, 

68.52727°W
Estancia Viamonte [= Estancia Via Monte], 54.03349°S, 

67.36678°W
Estancia Via Monte, 54.03349°S, 67.36678°W
Lago Fagnano [= Lago Kami], 54,63333°S, 67.98000°W
Lago Fagnano, near east end, 54.52469°S, 67.20228°W
Lago Yehuin, 54.41670°S, 67.68330°W
Lake Fagnano, north end, 54.53000°S, 67.21000°W
Lake Fagnano, southeastern end, 54.600090°S, 

67.38333°W
Lake Yerwin [= Lago Yehuin], 54.51667°S, 67.68333°W
Lapataia, 54.83333°S, 68.56667°W
Las Cotorras (RN 3, km 3012, 25 km N of Ushuaia), 

54.71667°S, 68.03333°W
Strait of Magellan, south shore, near eastern entrance, ca. 

52.65000°S, 68.60000°W

Tucumán (Provincia de)

Alberdi [= Villa Alberdi], 333 m, 27.58593°S, 65.62037°W
Alberdi, ca. 10 km S of Hualinchay, 2,300 m, 26.32228°S, 

65.61264°W
Burruyacu, 490 m, 26.49918°S, 64.74206°W
Camino Ticucho, 26.61667°S, 65.21667°W
Cerro San Javier, 26.80000°S, 65.38333°W
Concepción, ca. 300 m, 27.34278°S, 65.59726°W
Concepción, 27.35187°S, 65.58833°W
Cumbre de Mala- Mala, Sierra de Tucumán, 26.78333°S, 

65.55000°W
Cunbre [= Cumbre] de Mala- Mala, Sierra de Tucumán, 

26.78333°S, 65.55000°W
El Cadillal, Estación de Piscicultura, 26.68333°S, 

65.26667°W
El Infi ermillo [= Abra del Infi ernillo], 26.73736°S, 

65.78404°W
El Naranjal, 26.66667°S, 65.05000°W
El Papal, Parque Nacional Campo de Los Alisos, 2,175 m, 

27.18333°S, 65.95000°W
Faimalla [= Famaillá?], 26.81667°S, 65.36667°W
Gobernador Garmendia, 2 km S, por ruta 34, 26.57660°S, 

64.56176°W
Horco Molle, 650 m, 26.79400°S, 65.31600°W
Huaca Huasi, 26.55000°S, 65.71660°W
Hualinchay, 26.30470°S, 65.65570°W
Hualinchay, on road to Cafayate, 26.30591°S, 65.61021°W
Hualinchay, 10 km S, 26.32223°S, 65.61266°W
Hualinchay, 10 km S by road on trail to Lara, 2,316 m, 

26.32228°S, 65.61624°W

Santa Fe (Provincia de)

Berna, 29.27400°S, 59.84600°W
Caicique Ariacaiquín, 30.65775°S, 60.23041°W
Coronda, 31.97263°S, 60.91982°W
Esperanza, 31.45000°S, 60.93333°W
Estación Santa Margarita, 28.30000°S, 61.53333°W
Estero La Zulema, 4 km NE of Estación Guaycurú, 

29.06667°S, 60.18333°W
Helvecia, 31.09834°S, 60.08830°W
Jacinto L. Aráuz, 30.73361°S, 60.97528°W
La Matilde, 16 km N of Alejandra, 29.75000°S, 59.78333°W
Las Palmas, 30.46667°S, 61.71667°W
Los Palomares, 31.68333°S, 60.73333°W
Pedro Gómez Cello, 30.03333°S, 60.30000°W
Puerto Gaboto, 32.45312°S, 60.84020°W
Puerto Ocampo, 28.51667°S, 59.13333°W
Reconquista, 29.15000°S, 59.65000°W
Recreo, 31.48333°S, 60.73333°W
San Javier, 30.58621°S, 59.93684°W
San José de Rincón, 31.60426°S, 60.56761°W
Santa Margarita, 28.30000°S, 61.55000°W
Tostado, 29.23194°S, 61.76917°W

Santiago del Estero (Provincia de)

Bandera, 28.88333°S, 62.26583°W
Buena Vista, 15 km NE of Villa Ojo de Agua on Hwy 13, 

29.40000°S, 63.60000°W
Guasayan Vírgen del Valle picnic area on Hwy 64 be-

tween Santa Catalina and La Puerta Chiquita, 701 m, 
28.13333°S, 64.78333°W

INTA “La María” Research Station, 2.9 km W of station 
entrance, 137 m, 28.02819°S, 64.26106°W

Lavelle, 28.20000°S, 65.13333°W
Pampa de los Guanacos, 1 km S and 2 km E, 26.24786°S, 

61.81779°W
Pampa de los Guanacos, 6 km S and 2 km E, 26.24000°S, 

61.86100°W
Pozo Hondo, ca. 30 km N along route 34, 254 m, 

26.90139°S, 64.45861°W
San Antonio, 28.62280°S, 63.19983°W
Sucho Corral, 27.93333°S, 63.45000°W

Tierra del Fuego, Antártida e Islas del 
Atlántico Sur (Provincia de)

Bahía Capitán Canepa, head, Isla de los Estados, 54.85000°S, 
64.45000°W

Bahía del Buen Suceso, 54.78333°S, 65.25000°W
Bahía Lapataia, 54.83333°S, 68.43333°W
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El Triunfo, 13.08333°S, 65.46667°W
Estación Biológica del Beni, 14.63333°S, 66.30000°W
Exaltación, 8 km N, 13.26667°S, 65.25000°W
Guayaramerín [= Puerto Sucre], Río Mamoré, 10.81667°S, 

65.41667°W
Guayaramerín, 4 km S, 10.85000°S, 65.41667°W
Lago Victoria, 13.76667°S, 63.50000°W
Las Penas, 12.73333°S, 64.46667°W
Mangal, 25 km NW of Exaltación, 13.10000°S, 65.41667°W
Nueva Calama, 12.80000°S, 64.36667°W
Pampa de Meio, Río Itenéz, 12.50000°S, 64.31667°W
Piedras Blancas, 13.25000°S, 64.33333°W
Puerto Caballo, 13.71667°S, 65.35000°W
Puerto Salinas, Río Beni, 226 m, 14.33300°S, 67.55000°W
Riberalta, 10.98333°S, 66.10000°W
Río Iténez, Isla Leamel [= Leomil or Liomil], 12.50000°S, 

64.16667°W
Río Iténez, 20 km above mouth, 12.00000°S, 65.03333°W
Río Mamoré, 12.43333°S, 65.38333°W
Río Mamoré, 17 km NNW of Nuevo Berlin, 12.53333°S, 

65.15000°W
Río Mamoré, 5 km NE of Río Grande mouth, 10.38333°S, 

65.38333°W
Río Tijamuchi, 14.93333°S, 65.15000°W
San Antonio de Lora, 10 km E, 15.11667°S, 64.91667°W
San Borja and Trinidad, camino between, 14.83333°S, 

66.35000°W
San Ignacio, 14.88333°S, 65.60000°W
San Joaquín, Monto Río Machupo, 13.06667°S, 

64.81667°W
Santa Rosa, 13.01667°S, 65.18333°W
Totaisal, 1 km SW of Estación Biológica del Beni, 300 m, 

14.61667°S, 66.31667°W
Yucumo, 15.16667°S, 67.06667°W
Yutiole, 12.25000°S, 64.80000°W

Chuquisaca (Departamento de)

Camargo, 2,590 m, 20.65000°S, 65.21667°W
Carandaytí, 9 km E, 20.76667°S, 63.00000°W
Cerro Bufete, 2,000 m, 20.83000°S, 64.375003°W
Cerro Bufete, 2,050 m, 20.83017°S, 64.30533°W
Chuhuayaco [= Chuhuahacu], 2 km E, 1,200 m, 19.71667°S, 

63.85000°W
Chuhuayacu, 2 km E, 1,200 m, 19.71667°S, 63.85000°W
Chuquisaca [= Sucre], 19.03333°S, 65.28333°W
Horcos, 80 km SE of Sucal [= Sucre?], 19.48333°S, 

64.55000°W
Jamachuma, 1.3 km W, 17.53330°S, 66.11667°W
Monteagudo, 14 km N, Cañon de Herida, Río Bañado, 

19.65000°S, 64.10000°W

La Calera, 27.59728°S, 65.73062°W
La Cocha, 411 m, 27.77729°S, 65.57035°W
La Junta, headwaters of Río Pavas, 27.13330°S, 66.01668°W
Lamadrid [= La Madrid], 251 m, 27.64674°S, 65.24685°W
Las Cejas, ca. 4 km NW, 348 m, 26.86056°S, 64.76472°W
Las Paras [= Las Pavas], 911 m, 27.25375°S, 65.87399°W
Los Sarmientos, 27.40000°S, 65.68333°W
Las Tipas, Parque Biológico Sierra de San Javier, 26.66418°S, 

65.40520°W
La Tranquera, northern border Los Chorillos farm, on 

Hwy 205, 1,426 m, 26.27620°S, 64.98361°W
Los Cardones, 26.63333°S, 65.81667°W
Monteagudo, 271 m, 27.51162°S, 65.27656°W
Monteros, 27.16667°S, 65.50000°W
Ñorco, 2,500 m, 26.48333°S, 65.36667°W
Paso El Infi ernillo, 26.74375°S, 65.75542°W
Reserva Provincial Los Sosa, Rte 307, km 35, campa-

mento de Lialidad Provincial, 1,234 m, 27.01667°S, 
65.95000°W

Río Choromoro, 770 m, 26.41218°S, 65.31836°W
Río Colorado, 27.15000°S, 65.35000°W
San Miguel de Tucumán, 26.82508°S, 65.21276°W
San Pedro de Colalao, 26.24180°S, 65.50660°W
Simoca, 300 m, 27.26722°S, 65.35647°W
Tafí del Valle, vicinity, Km 95 of Hwy 307, 26.43333°S, 

65.95000°W
Tapia, 665 m, 26.59308°S, 65.27864°W
Ticucho, 26.50000°S, 65.23333°W
Tucumán [= San Miguel de Tucumán], 26.82414°S, 

65.22260°W
Villa San Javier, 1,225 m, 26.78168°S, 65.35844°W
Yerba Buena, 26.81667°S, 65.31667°W
Zanjón de Tafí, 2 km SW of Tafí del Valle, 2,000 m, 

26.86194°S, 65.71833°W

Bolivia

Beni (Departamento de El)

Bahía de los Casara, 20 km W of Larangiera, Río Itenez, 
13.21700°S, 62.35000°W

Barranca Colorada, Río San Luis, ca. 14.25680°S, 
62.60500°W

Baures, 13.58300°S, 63.58300°W
Boca del Río Baures, 12,50000°S, 64.30000°W
Costa Marques [Brazil], opposite, Río Iténez, 12.46667°S, 

64.28333°W
Costa Marques [Brazil], 4 km above, Río Iténez, 12.48300°S, 

64.25000°W
Curicha, 12.61667°S, 63.51667°W
El Consuelo, 14.33333°S, 67.25000°W
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Corani, 2,630 m, 17.21194°S, 65.86917°W
Corani, 3,130 m, 17.20000°S, 65.93333°W
Corani hydroelectric plant, near headquarters, 2,630 m, 

17.21194°S, 65.89617°W
Cuesta Cucho, 2,300 m, 17.25000°S, 65.75000°W
El Choro, 3,500 m, 16.93333°S, 66.70000°W
El Palmar, Río Cochi Mayu, 17.10433°S, 65.75317°W
El Palmar, Chaparé, 17.25000°S, 65.38333°W
Epizana, 101 km by road SW, Siberia cloud forest, Cordil-

lera Oriental, 2,989 m, 17.80000°S, 64.75000°W
Incachaca, 2,250– 3,000 m, 17.23333°S, 65.68333°W
Misión San Antonio [= San Antonio del Chimoré], Río 

Chimoré, 400 m, 16.95000°S, 65.40000°W
Mosetenes, upper Río Mamoré, 16.66700°S, 

66.05000°W
Palmar, Yungas de Cochabamba, 2,600 m, 16.33333°S, 

66.75000°W
Parotani, 6 mi W, 17.56667°S, 66.46667°W
Pocona, 2,700 m, 17.65000°S, 65.40000°W
Peña Blanca, ca. 2 km NW, 18.29000°S, 65.10000°W
Punata, 10 mi E, 10,500 ft, 17.35000°S, 65.55000°W
Río Chapare, 15.96667°S, 64.7000°W
Rodeo, 7.5 km SE, 3,800 m, 17.66667°S, 65.58333°W
Rodeo, 9.5 km SE, then 2.5 km on road to ENTEL an-

tenna, 3,875 m, 17.66667°S, 65.58333°W
San Antonio [= Villa Tunari], 16.95000°S, 65.38333°W
[“San Antonio, later called Villa Tunari, or the confl uence 

of the San Antonio and Espiritu Santo rivers, or 0.5 km 
NE of Villa Tunari.” (Anderson, Koopman, and Creigh-
ton 1982:18)]

Tablas Monte, 4.4 km N (by road), 1,833 m, 17.06667°S, 
65.98333°W

Tapacari, 17.51667°S, 66.60000°W
Tapacari, 15 mi E, 17.51667°S, 66.40000°W
Tiraque, 15 mi ENE, 3,200 m, 17.83333°S, 65.61667°W
Todos Santos, 218 m, 16.80000°S, 65.13333°W
Totora, 2 km N of Cocapata, 17.56667°S, 65.30000°W
Totora, 17 km E, Tinkusiri, 2,950 m, 17.75000°S, 

65.03333°W
Totora, 20 mi E, 2,960 m, 17.70000°S, 64.86667°W
Ucho Ucho, 17.16667°S, 66.33300°W
Valle Hermoso, 17.38333°S, 66.15000°W
Villa Tunari, 2 km E, 300 m, 16.95000°S, 65.38333°W
Vinto, 2,621 m, 17.26667°S, 66.31667°W
Yungas, 1,000 m, 17.11330°S, 65.68500°W
Yungas, 2,000 m, 16.33333°S, 66.75000°W
Yungas del Palmar, 1,100 m, 17.13333°S, 65.50000°W
Yungas near Pojo, Carrasco, 1,800 m, 17.75000°S, 

64.81667°W
Yungas, N of Locotyal, 1,110 m, 17.00000°S, 65.83333°W
Yuquí, 16.60000°S, 64.95000°W

Monteagudo, 2 km SE, 19.83333°S, 64.98333°W
Padilla, 9 km (by road) N, 19.30000°S, 64.36670°W
Padilla, 11 km N and 16 km W, 2,050 m, 19.20000°S, 

64.45000°W
Porvenir, 675 m, 20.75000°S, 63.21667°W
Porvenir, 1.5 km NW, 20.75000°S, 63.21667°W
Potolo [= Estancia Pupayo], 22 km S and 13 km E of Icla, 

3,700 m, 19.56666°S, 64.66666°W
Río Limón, 1,300 m, 19.56324°S, 64.11506°W
Sargento Rodríguez (Paraguay), 1 km W, 20.55000°S, 

62.28333°W
Sucre, 19.03330°S, 65.28300°W
Sud Cinti, 15.6 km N of El Palmar, above Río Santa Marta, 

20.91667°S, 64.91667°W
Tarabuco, 3,250 m, 19.16667°S, 64.91667°W
Tarabuco, 2 km N, 19.16700°S, 64.933300°W
Tarabuco, 4 km N, 19.08000°S, 64.56000°W
Tarabuco, 12 km N and 11 km E, 2,450 m, 19.06667°S, 

64.81667°W
Tarabuquillo, 6 km NW, 19.21667°S, 64.56667°W
Tichucha, Río Capirenda, 20.46700°S, 64.06700°W
Tihumayu, 1,500 m, 19.56667°S, 64.13333°W
Tiquipa, 2 km S and 10 km E, Laguna Palmar, 20.93333°S, 

63.35000°W
Tola Orco, 40 km from Padilla, Tomina, 2,100 m, 

19.45000°S, 64.11667°W
Tola Orko [= Tola Orco], 2,100 m, 19.45000°S, 64.11667°W
Tomina, 19.18333°S, 64.50000°W

Cochabamba (Departamento de)

Altamachi, 17.03333°S, 66.43333°W
Alto Palmar, Chaparé, 1,600 m, 17.10000°S, 65.48300°W
Arani, 2,750 m, 17.56667°S, 65.76667°W
Ayopaya, 3,500 m, 16.50000°S, 77.58333°S
Chaparé, 2,000 m, 17.15000°S, 65.50000°W
Charuplaya, Río Securé, 1,350 m, 16.60000°S, 66.61667°W
Choquecamata, 4,000 m, 16.91667°S, 66.61667°W
Choquecamata, mountains near, 15,000 ft, 16.91667°S, 

66.61667°W
Choro [= El Choro], 3,500 m, 16.9333°S, 66.70000°W
Chuchicancha, 17.35000°S, 65.71667°W
Cocapata, 3,115 m, 1751667°S, 65.28333°W
Cochabamba, 17.24000°S, 66.09000°W
Colomi, 3,800 m, 17.35000°S, 65.86666°W
Colomi, ca. 13 km N, 17.13000°S, 65.54000°W
Colomi, 16.5 km NW, 17.23330°S, 65.95000°W
Comarapa [Santa Cruz], 25 to 28 km W, 2,800 m, 

17.85000°S, 64.66667°W
Comarapa [Santa Cruz], 31 km by road W, 2,800 m, 

17.84470°S, 64.69230°W
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La Paz, 20 km S, 3,962 m, 16.80000°S, 68.15000°W
La Reserva, 840 m, 15.73333°S, 67.51667°W
Limani, 3,788 m, 16.86048°S, 68.09080°W
Mapiri, 800– 2,000 m, 15.25000°S, 68.16667°W
Mapiri, Larecaja, 610 m, 15.25000°S, 68.16667°W
Mapiri, upper Río Beni, 1,000 m, 15.25000°S, 68.16667°W
Mecapaca, 16.66667°S, 68.01667°W
Moira camp, Alto Río Madidi, 13.58330°S, 68.76670°W
[Site is a lumber camp or saw mill (abandoned) on the 

upper Río Madidi. Emmons (1991) called the sawmill 
“Aserradero Moira,” while S. Anderson (1997) used 
the name “Moire” for this site. Referred to as “Alto 
Madidi, Río Madidi, 270 m” in A. L. Gardner 2008.]

Mt. Sorata, base, 15.78333°S, 68.666667°W
Murillo, Cuticucho, 16.46667°S, 68.10000°W
Ñequejahuira, Río Unduavi, 8,000 ft, 16.31670°S, 

67.86670°W
Okara, 15.68330°S, 67.50000°W
Parque Nacional y Area Natural de Manejo Integrado Co-

tapata, 1,860 m, 16.21333°S, 67.88667°W
Pelechuco, 3,650 m, 14.80000°S, 69.06667°W
Pitiguaya, Río Unduavi, 1,750 m, 16.35000°, 67.76667°W
Pongo, 3,690 m, 16.33330°S, 67.93333°W
Puerto Linares, 1 mi. W, 350 m, 15.46667°S, 67.55000°W
Puente de Choculo, 16.81667°S, 67.68333°W
Quiswarani, 4,230 m, 14.80018°S, 69.11667°W
Reserva de Fauna Ulla- Ulla, 114.86667°S, 69.26667°W
Río Aceromarca, 3,275 m, 16.30000°S, 67.88333°W
Río Alto Madidi, right bank, 400 m, 13.58333°S, 

68.76667°W
Río Beni, 13.45000°S, 67.35000°W
Río Desaguadero, 16.56667°S, 68.08333°W
Río Madidi, 12.71667°S, 67.00000°W
Río Madidi, 8 km from mouth, 240 m, 12.56667°S, 

67.00000°W
Río Solocame, 16.35000°S, 67.53333°W
Río Zongo, 16.16667°S, 68.03333°W
Salla, 3,820 m, 17.18333°S, 67.63333°W
San Andrés de Machaca, 16.73333°S, 69.01667°W
San Andrés de Machaca, 8.5 km W, 16.98444°S, 69.01667°W
San Ernesto, near Mapimi, 610– 1,000 m, 15.25000°S, 

68.16667°W
Sayani, 2,500 m, 16.13333°S, 68.10000°W
Serranía Bella Vista, 1,525 m, 15.69417°S, 67.51639°W
Sorata, 15.78333°S, 68.66667°W
Sorata, 2,650 m, 15.76667°S, 68.63333°W
Sorata, 10 km by road N, Moyabaya, Río Bhallapampa, 

2,650 m, 15.71667°S, 68.66667°W
Tacacoma, 3,170 m, 15.58333°S, 68.65000°W
Tacacoma, 2.5 km S, 3,600 m, 15.60000°S, 68.65000°W
Tembladerani, 16.51667°S, 68.15000°W
Ticunhuaya, 15.65000°S, 68.40000°W

La Paz (Departamento de)

Abel Iturralde, Pampas del Heath, 183 m, 12.88442°S, 
68.63464°W

Achacachi, Lake Titicaca, 16.05000°S, 68.71667°W
Achacachi, 10– 15 km N, 15.25000°S, 68.71667°W
Alaska Mine, 4,300 m, 16.28333°S, 69.03333°W
Andes de Bolivia, near La Paz, 16.50000°S, 68.15000°W
Antequilla and Pelechuco, 1 km W of pass between, 

14,85000°S, 69.16667°W
Apolo, 17 km N, 14.56667°S, 68.46667°W
Astillero, 2,700 m, 16.46670°S, 67.58330°W
Ayane [= Yani], 3,500 m, 15.60000°S, 68.58333°W
Bellavista, 15.33333°S, 68.71667°W
Border of Chile, Bolivia, and Peru, 17.50000°S, 69.50000°W
Campamento Piara, 3,000 m, 14.80361°S, 69.03278°W
Caracato, 2,900 m, 16.98333°S, 67.81667°W
Caranavi, 8 km SE, 15.86667°S, 67.50000°W
Caranavi, 35 km by road N, Serranía Bellavista, 15.66667°S, 

67.58333°W
Charuplaya, 17.20000°S, 66.96667°W
Chijchipani, 850 m, 15.63290°S, 67.58540°W
Chilalaya, 4,000 m, 16.21667°S, 68.45000°W
Chimate, 700 m, 15.41700°S, 68.00000°W
Chimosi [= Chimasi], 15.50000°S, 67.88333°W
Chulumani, 1,810 m, 16.04000°S, 67.51667°W
Chuncani, 14.63149°S, 68.11433°W
Cocopunco, 10,000 ft, 15.50000°S, 68.58333°W
Comauchi [= Comanche], 4,121 m, 16.95000°S, 68.41667°W
Copacabana, 16.16667°S, 69.08333°W
Esperanza, near Mount Sajama, 4,200 m, 17.81667°S, 

678.78333°W
2° Estación climatológica, 2,552 m, 16.19960°S, 67.89248°W
Frankfurt, Chile at border with Bolivia and Peru, 17.50000°S, 

69.50000°W
Franz Tamayo, Palcabamba, 2,441 m, 14.82444°S, 

68.94444°W
Franz Tamayo, Pelechuco, Llamachaqui, on road to Apolo, 

3,160 m, 14.80000°S, 69.03333°W
Guanay, 427 m, 15.50000°S, 67.88333°W
Huaraco, 17.16667°S, 67.91667°W
Huaraco- Antipampa, 3,650 m, 17.48333°S, 67.61667°W
Irupana, 16.48333°S, 6746667°W
Ixiamas, 358 m, 13.75000°S, 68.15000°W
Jesús de Machaca, 12 km by road SW, Río Desaguadero, 

3,850 m, 16.80000°S, 68.86667°W
Khallutaka [near Laja], 16.50000°S, 68.23333°W
La Cumbre, 4,610 m, 16.36667°S, 68.05000°W
[Laguna Estrellani, ca. 2.5 km NE,] cumbre del camino a 

Yungas, 4,770 m, 16.33000°S, 68.02000°W
Laguna Viscachani, 3,788 m, 16.20000°S, 68.13333°W
La Paz, 16.50000°S, 68.15000°W
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Río Nareuda, 11.28333°S, 68.91667°W
San Juan de Nuevo Mundo, 18 km N, 170 m, 10.76667°S, 

68.73333°W
[A privately owned castaña and rubber property of about 

40,000 ha; the site lies on the springs of the headwaters 
of the Río Negro, close to the Río Orton; the collecting 
locality is 18 km north of this spot.]

Potosí (Departamento de)

Acacio, 31 km on road to Uncia, 18.10000°S, 66.13333°W
Chocaya, 3,765 m, 20.90000°S, 66.28333°W
Cotagaita, 30 mi WNW, 20.50000°S, 66.10000°W
Kirikari Mountains, 19.65000°S, 65.66667°W
Laguna Colorado, 2 km E of ENDE camp, 4,280 m, 

22.16667°S, 67.78333°W
Lagunillas, 3,500 m, 19.58333°S, 65.50000°W
Lipez, 4,500 m, 31.85000°S, 66.85000°W
Livichuco, 4,075 m, 18.88333°S, 66.46667°W
Llica, 19.86667°S, 68.25000°W
Otavi, 10 km SSE, 20.13952°S, 65.30837°W
Pampa de Talapaca, 20.00000°S, 65.36667°W
Pocoata, 3 km SE, 18.73333°S, 66.15000°W
Potosí, 19.58333°S, 65.75000°W
Potosí, 20 mi S, 3,749 m, 19.86667°S, 65.76667°W
Quetena Chica on Río Quetena, 4,200 m, 22.18333°S, 

67.33333°W
Río Cachimayo, 19.30000°S, 66.20000°W
Serranía Siberia, 11 km (by road) NW of Torrecillas, 

17.81667°S, 64.68333°W
Tupiza, 2,000 m, 21.45000°S, 65.71667°W
Uyuni, 3,670 m, 20.46667°S, 66.83333°W
Uyuni, 1 mi E, 3,658 m, 21.11667°S, 66.48333°W
Uyuni, 4 mi E, 21.11667°S, 66.45000°W
Uyuni, 5 mi [= 8 km] E, 4,000 m, 20.46667°S, 66.75000°W
Villa Alota, 9 km W, 21.40000°S, 67.78333°W
Villazón, 5 mi N, 22.00000°S, 65.75000°W
Yuruma, 3,230 m, 21.71667°S, 65.56667°W

Santa Cruz (Departamento de)

Ascención [= Ascención de Guarayos], 6 km W, 15.71667°S, 
63.15000°W

Ascención, 6 km W by road, 240 m, 15.71667°S, 63.15000°W
Ascención de Guarayos, 15.71667°S, 63.15000°W
Aserradero Moira, 45 km E, 14.61667°S, 60.80000°W
Ayacucho, 250 m, 17.85000°S, 63.33300°W
Bañados del Izozog, 18.80412°S, 62.16397°W
Boyuibe, near Camiri, 20.10000°S, 63.53332°W
Boyuibe, 26 km E, 20.43333°S, 63.03333°W
Buena Vista, 450 m, 17.45000°S, 63.66667°W
Buenavista [= Buena Vista], 400 m, 17.45000°S, 63.66667°W

Ulla- Ulla, 3,571 m, 15.05000°S, 69.26667°W
Ulla- Ulla, 5 km E, ca. 15.07259°S, 69.22537°W
Unduavi, ca. 15 km (by road) NE, 2,400 m, 16.28360°S, 

67.78890°W
Yolocito, 16.23333°S, 67.75000°W
Zongo, 18 km by road N, Cuticucho [= Cutikhuchu], 

2,697 m, 16.13333°S, 68.11667°W
Zongo, 30 km N, 2,000 m, 15.9000°S, 67.98300°W
Zongo, 30 km by road N, cement mine, 2,000 m, 15.91667°S, 

67.81667°W

Oruro (Departamento de)

Camino del Oruro, 37 km SW, 3.5 km NE of Toledo, 
18.15000°S, 67.40000°W

Challapata, 3,710 m, 18.90000°S, 66.78333°W
Condo, 19.05000°S, 66.73333°W
Cruce Ventilla, 7 km S and 4 km E, 3,450 m, 19.13000°S, 

66.12000°W
Estancia Agua Rica, 22 km S and 40 km SE of Sajama, 

4,010 m, 18.33333°S, 68.56667°W
Finca Santa Helena, approx. 10 km (by road) SW of Pazna, 

3,750 m, 16.30000°S, 66.91667°W
Huancaroma, near Eucaliptus, 3,720 m, 17.51667°S, 

67.51667°W
Huancaroma, 1 km W, 3,730 m, 17.66667°S, 67.50000°W
Luca, 3,650 m, 19.58333°S, 67.90000°W
Mount Sajama [= pueblo at SW base of Nevada de Sa-

jama], 18.11667°S, 69.00000°W
Oruro, 17.98333°S, 67.15000°W
Oruro, 40 km S, 18.55000°S, 67.15000°W
Pampa Aulliaga [= Pampa Aullagas], 19.18333°S, 

67.08333°W
Panza, 1 km SW by road, 18.66700°S, 66.98300°W
Poopo, 18.38333°S, 66.98333°W
Quebrada Kohuiri, 18.13333°S, 68.85000°W
Sajama, 1 km SW, 17.91667°S, 68.68333°W
Sajama, 1.5 km SW, 4,200 m, 18.13333°S, 68.96667°W
Sajama, 30 km S and 25 km E, 18.41667°S, 68.80000°W

Pando (Departamento de)

Bella Vista, 170 m, 11.38333°S, 67.20000°W
Bella Vista, 10 km SSW of Mapiri, 15.33333°S, 68.21667°W
Independencia, 11.43333°S, 67.56667°W
Ingavi, on Río Orton, 10.76670°S, 66.73330°W
La Cruz, 170 m, 11.40000°S, 67.21667°W
Luz de América, Reserva Nacional de Vida Silvestre 

Amazónica Manuripi, 12.12173°S, 68.61042°W
Remanso, 160 m, 10.93333°S, 66.30000°W
Río Madre de Dios near Santa Rosa, left bank, 180 m, 

12.21667°S, 68.40000°W
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Ingeniero Mora, 7 km E and 3 km N, 490– 580 m, 
18.13333°S, 63.20000°W

La Bélgica, 4 km SW, 17.58333°S, 61.25000°W
Lago Caimán, Parque Nacional Noel Kempff Mercado, 

200 m, 13.60000°S, 60.91667°W
La Hoyada, 30 km S of Valle Grande, 18.75000°S, 

64.10000°W
Las Cruces, 17.78333°S, 63.36667°W
Las Lomitas, 15 km S of Santa Cruz, 17.88333°S, 

63.11667°W
Los Fierros, Parque Nacional Noel Kempff Mercado, 

14.56111°S, 60.92778°W
Los Fierros, 6 km S, Parque Nacional Noel Kempff Mer-

cado, 14.59000°S, 60.86000°W
Los Fierros, 17 km S, Parque Nacional Noel Kempff Mer-

cado, 15.55000°S, 60.81667°W
Mangabalito, Parque Nacional Noel Kempff Mercado, 

14.56111°S, 60.92778°W
Mataracú, Ichilo, 380– 420 m, 17.6000°S, 63.93333°
Palmar de Osorio, 17.88333°S, 63.15000°W
Palmarito, Río San Julián, 400 m, 16.81667°S, 62.37000°W
Pampa de Meio, Río Itenéz, 12.50000°S, 64.31667°W
Parapeti, 20.00000°S, 63.00000°W
Parque Nacional Noel Kempff Mercado, 14.26667°S, 

60.86667°W
Puerto Pacay, 1 km SE, 17.20000°S, 62.75000°W
Punta Rieles, 16.58300°S, 64.20000°W
Río Ariruma, 7 km by road SE of Ariruma, 1,750 m, 

18.33333°S, 64.21667°W
Río Quiser, 16.61667°S, 62.76667°W
Río Surutó, 17.40000°S, 63.85000°W
Roboré, Río Roboré, 300 m, 18.33333°S, 59.75000°W
Roboré, 29.5 km W, 18.31667°S, 60.03333°W
San Ignacio de Velasco, 300 m, 16.38333°S, 60.98333°W
San José de Chiquitos, 17.85000°S, 60.78333°W
San Miguel Rincón, 300 m, 17.38333°S, 63.53333°W
San Rafael de Amboró, 400 m, 17.60000°S, 63.60000°W
San Ramón, 16.60000°S, 62.70000°W
San Ramón, 10 km N, 250 m, 16.60000°S, 62.70000°W
Santa Ana, 16.61700°S, 60.71700°W
Santa Ana, 17.46667°S, 63.73333°W
Santa Cruz at Brecha 5.5, ca. 55 km SE, 18.08333°S, 

62.83333°W
Santa Cruz de la Sierra, 17.78333°S, 63.18333°W
Santa Cruz da la Sierra, Andrés Ibáñez, 430 m, 17.75000°S, 

63.25000°W
Santa Rosa de la Roca, 250 m, 15.83333°S, 61.45000°W
Santiago de Chiquitos, 700 m, 18.31667°S, 59.56667°W
Santiago de Chiquitos, 4 km N and 1 km W, Río Pitisama, 

400– 700 m, 18.30257°S, 59.59725°W
Serranía Siberia, 11 km NW by road Torrecillas, 2,650 m, 

17.8333°S, 64.83333°W

Buen Retiro, 6 km N, 300 m, 17.21667°S, 63.63333°W
Camiri, 5 km S of Choreiti, 1,000 m, 20.10000°S, 

63.53300°W
Campamento Huanchaca II, Parque Nacional Noel Kempff 

Mercado, 14.52361°S, 60.73944°W
Campamento Los Fierros, Parque Nacional Noel Kempff 

Mercado, 14.56111°S, 60.92778°W
Campo de Guanacos, 19.00000°S, 63.00000°W
Caranda, 2 mi S, 17.55000°S, 63.53333°W
Cerro Amboró, 4.5 km N and 1.5 km E, Río Pitasama, 

620 m, 17.75006°S, 63.64692°W
Cerro Colorado, 19.45000°S, 62.35000°W
Cocapata, above on old Cochabamba to Santa Cruz road, 

3,200 m, 17.51667°S, 65.28333°W
Comarapa, 2,500 m, 17.90000°S, 64.48333°W
Comarapa, 1 km N and 8 km W, 2,450 m, 17.91667°S, 

64.56667°W
Comarapa, ca. 25 km by road. W, 2,800 m, 17.82180°S, 

64.66110°W
Comarapa, 28 km by road W, 17.85000°S, 64.66667°W
Com. Guirapembi, 19.43333°S, 62.51667°W
Cotoca, 2 km SE, 17.75000°S, 62.95000°W
El Refugio, Parque Nacional Noel Kempff Mercado, 

14.75000°S, 61.00000°W
El Refugio, right bank Río Paragua/Tavo, 14.76694°S, 

61.03389°W
El Refugio, 2.5 km NE, Parque Nacional Noel Kempff 

Mercado, 14.76720°S, 61.03470°W
El Refugio Huanchaca, Parque Nacional Noel Kempff 

Mercado, 170 m, 14.76700°S, 61.03300°W
El Refugio Pampa, 3 km NE from camp, 14.75000°S, 

61.02000°W
Esperanza, 515 m, 16.46667°S, 61.26667°W
Estancia Cachuela Esperanza, 300 m, 16.78333°S, 

63.23333°W
Estancia Las Cuevas, 1 km NE, 1,300 m, 18.18333°S, 

63.73333°W
Estancia Laja, 17 km S of Quiñe, 2,100 m, 18.20000°S, 

64.30000°W
Estancia San Marcos, 6 km W of Ascención, 400 m, 

15.88641°S, 63.18555°W
Estación El Pailón, 3.5 km W, 300 m, 17.65000°S, 

62.75000°W
Floripondio, 18.06667°S, 64.75000°W
Flor de Oro, Parque Nacional Noel Kempff Mercado, 

210 m, 13.55167°S, 61.01417°W
Flor de Oro, Río Iténez, Parque Nacional Noel Kempff 

Mercado, 13.55170°S, 61.56667°W
Guadalupe, 10 km S of Vallegrande, 18.55000°S, 

64.08333°W
Huanchaca II, Parque Nacional Noel Kempff Mercado, 

700 m, 14.52361°S, 60.73944°W
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Taringuti, 21.46667°S, 63.28333°W
Tucumilla, 1 km E, 21.45000°S, 64.81667°W
Vermejo, 3,500 ft, 22.16667°S, 64.70000°W
Villa Montes, 21.25000°S, 63.50000°W
Villa Montes, 35 km SE by road, Taringuiti, 21.63333°S, 

62.56667°W
Villa Montes, 8 km S and 10 km E, 21.31670°S, 63.41670°W
Yacuiba, 22.03333°S, 63.75000°W

Brazil

Acre (Estado do)

Fazenda Santa Fé [= Flora], left bank of Rio Juruá, 
08.60000°S, 72.85000°W

Igarapé Porongaba, right bank of Rio Juruá, 400 m, 
08.60000°S, 72.85000°W

Igarapé Porongaba, opposite of, left bank of Rio Juruá 
08.66667°S, 72.78333°W

Iquiri [= Rio Ituxi, right bank affl uent of upper Rio Purus], 
09.96667°S, 67.80000°W

Manuel Urbano, Sena Madureira, BR 364 [Brazil Highway 
364], Km 8, 08.88333°S, 68.66667°W

Nova Vida, right bank of Rio Juruá, 08.36700°S, 72.81700°W
Oriente [= Seringal Oriente], near Taumaturgo, Rio Juruá, 

08.80000°S, 72.76667°W
Plácido de Castro, 10.33333°S, 67.18333°W
Paraná do Natal, Rio Juruá, 08.65909°S, 72.50735°W
Parque Nacional da Serra do Divisor, 07.50611°S, 

73.77444°W
Rio Branco, 09.96667°S, 67.80000°W
Sena Madureira, 130 m, 09.06667°S, 68.66667°W
Sena Madureira, Km 8 on BR 364 [Brazil Highway 364] 

between Sena Madureira and Manuel Urbano, ca. 
08.88333°S, 69.30000°W

Seringal do Oriente, Rio Juruá, near Vila Taumataurgo, 
08.80000°S, 72.76667°W

Seringal Santo Antônio, 08.88333°S, 69.31667°W
Sobral, left bank of Rio Juruá, 08.36670°S, 72.81670°W

Alagoas (Estado de)

Anadia, 09.66667°S, 36.28333°W
Anadia, Sítio Vale Verde, 09.70000°S, 36.30000°W
Capela, 09.40000°S, 36.06667°W
Delmiro Gouveia, 09.38611°S, 37.99556°W
Fazenda Canoas, 09.53333°S, 35.68333°W
Fazenda do Prata, 13 km SSW of São Miguel dos Campos, 

09.88333°S, 36.15000°W
Fazenda Santa Justina, 6 km SSE of Matriz de Camaragibe, 

09.20000°S, 35.50000°W
Ibateguara, 08.99500°S, 35.84100°W

Siberia, 25 and 30 km W of Comarapa, 2,800 m, 
17.85000°S, 64.7000°W

Tita, 18.41667°S, 62.16667°W
Tita, 8 km SE, 290 m, 18.46667°S, 62.11667°W
Torrecillas, 3 km N [by road], 17.850000°S, 64.63333°W
Urubicha, Río Negro, 14.97583°S, 62.60722°W
Vallegrande, 18.46667°S, 64.13333°W
Velasco, Parque Nacional Noel Kempff Mercado, Campa-

mento Los Fierros, 215 m, 14.56651°S, 64.92678°W
Zanja Honda, 10 km S, 750 m, 18.30000°S, 63.20000°W

Tarija (Departamento de)

Caiza, 21.81667°S, 63.56667°W
Camatindi, 1 km S, 650 m, 21.00000°S, 63.38333°W
Caraparí, 1,000 m, 21.26667°S, 63.21667°W
Caraparí, 3 km WNW, 850 m, 21.80000°S, 63.78333°W
Carlazo, 38 km by road ENE of Tarija, 2,400 m, 

21.35000°S, 64.30000°W
Carpirenda, 10 km S, 21.21667°S, 63.00000°W
Cieneguillas, 2 km SE, 21.31667°S, 65.03333°W
Cuyambuyo, 3 km SE, 900 m, 22.28333°S, 64.51667°W
Cuyambuyo, 4 km N by road, Fábrica del Papel, Río Si-

dras, 980 m, 22.21667°S, 64.60000°W
Cuyambuyo, 8 km by road N, 22.20000°S, 64.60000°W
Entre Rios, 21.53333°S, 64.20000°W
Erquis, 2,618 m, 21.46667°S, 64.85000°W
Fábrica del Papel, 4 km N of Cuyambuyo by road, 980 m, 

22.25000°S, 64.58333°W
Iscayachi, 3,450 m, 21.48000°S, 64.95000°W
Iscayachi, 1 km E, Río Tomayapo, 3,416 m, 21.48333°S, 

64.95000°W
Iscayachi, 4.5 km E, 3,750 m, 21.48333°S, 64.91667°W
Iscayachi, 12 km NW, 21.33333°S, 65.10000°W
Padcaya, 11.5 km N and 5.5 m E, 21.78333°S, 64.66667°W
Palo Marcado, 342 m, 21.45000°S, 63.11667°W
Palos Blancos, 2 km S and 5 km E, 800 m, 21.43000°S, 

63.73000°W
pié Sierra Santa Rosa, Itau, 1,000 m, 21.70000°S, 

63.90000°W
Pilcomayo, 21.25000°S, 63.50000°W
Pino [= Pinos], 1,800 m, 21.46667°S, 64.30000°W
Porvenir, 20.75000°S, 63.21667°W
Rancho Tambo, 61 km by road E of Tarija, 2,100 m, 

21.45000°S, 64.31667°W
Sama, 4,000 m, 21.48333°S, 65.03333°W
Serranía del Sama, 3,200 m, 21.45000°S, 64.86666°W
Tablada, 21.55000°S, 64.78333°W
Tambo, 21.45000°S, 64.38333°W
Tapecua, 1,500 m, 21.26667°S, 63.91667°W
Tarija, 21.51667°S, 64.75000°W
Tarija, 10 mi NW, 8,200 ft, 21.46667°S, 64.70000°W
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Arquipélago da Anavilhanas, Rio Negro, 02.70000°S, 
60.75000°W

Ayapua [= Aiapuá], 04.45000°S, 62.13333°W
Barro Vermelho, left bank of Rio Juruá, 06.46667°S, 

68.76667°W
Borba, Rio Madeira, 25 m, 04.38890°S, 59.59360°W
BR 319 [= Brazilian Highway 319], Km 62, 03.61667°S, 

60.21667°W
Canabouca [= Lago Canabouca], Paraná do Jacaré, 

03.50000°S, 60.68333°W
Carvoeiro, 01.43333°S, 62.01667°W
Castanhal, 01.50944°N, 60.97806°W
Cocuy [= Cucuí], Rio Negro, 01.20000°N, 66.83333°W
Codajás, left bank of Rio Solimões, 03.81667°S, 62.08333°W
Colocação Três Barracas, Igarapé Jauari, Rio Aracá, 

00.59675°N, 63.10965°W
Colocação Vira- Volta, left bank of Rio Juruá on Igarapé Ara-

bidi, affl uent of Paraná Breu, 03.28333°S, 66.23333°W
Comunidade Bela Vista, left bank of Rio Madeira, 

05.24611°S, 60.71389°W
Comunidade Colina, Rio Tiquié, Município de São Gabriel 

da Cachoeira, ca. 00.12000°N, 69.00670°W
Dejedá, Rio Juruá, 06.50000°S, 69.41667°W
Eirunepé, left bank of Rio Juruá, 06.65000°S, 69.86667°W
Estirão do Equador, right bank of Rio Javari, 04.52542°S, 

71.56446°W
Faro, north bank of Rio Amazonas, 02.18333°S, 56.73333°W
Fazenda Dimona, 80 km N of Manaus, 02.41700°S, 

60.0000°W
Fortaleza, Paraná do Urariá, 03.50000°S, 58.03333°W
Foz do Rio Castanhas, 07.58333°S, 60.33333°W
Humaitá, Escola Agrotécnica de Humaitá, 60 m, 07.55000°S, 

63.06667°W
Hyutanaham [= Huitanaã], upper Purus River, 07.66667°S, 

65.76667°W
Igarapé de Alvarães, right bank of Rio Solimões, 03.20000°S, 

64.83000°W
Igarapé Araújo, left bank of Rio Preto, 00.06778°N, 

64.59472°W
Igarapé Auará, Rio Madeira, 04.55000°S, 59.86667°W
Igarapé Grande, left bank of Rio Juruá, 06.58333°S, 

69.83333°W
Igarapé Nova Empressa, left bank of Rio Juruá, ca. 

06.80000°S, 70.73333°W
Igarapé Tucunaré, 00.17000°N, 63.52000°W
Ilha das Onças, left bank of Rio Negro, 01.83250°S, 

61.38030°W
Ilha Paxiuba, right bank of Rio Juruá, 03.31670°S, 

66.00000°W
Itacoatiara, Rio Amazonas, 03.13333°S, 58.41667°W
Jainu, right bank of Rio Juruá, 06.46667°S, 68.76670°W

Matriz de Camaragibe, 09.15170°S, 35.53330°W
Matriz de Camaragibe, Fazenda Santa Justina, 6 km SSW of 

Matriz de Camaragibe, 16 m, 09.21667°S, 35.50000°W
Palmeira dos Índios, 09.41667°S, 36.61667°W
Penedo, 10.29028°S, 36.58639°W
Quebrangulo, 411 m, 09.31889°S, 36.47111°W
Santana do Ipanema, Sítio Goiabeira, 09.31667°S, 

37.25000°W
São Miguel dos Campos, Mangabeiras, sea level, 09.86667°S, 

36.15000°W
Sítio Angelim, Viçosa, 09.40000°S, 36.23334°W
Usina Sinimbú, Mangabeiras [= Manimbu], 09.93333°S, 

36.08333°W
Viçosa, vicinity, 09.37139°S, 36.24083°W [coordinates of 

Viçosa]

Amapá (Estado do)

Amapá, 01.44412°N, 52.02154°W
Amapá, 02.05000°N, 50.80000°W
Amapá, 4 km N, 02.05000°N, 50.80000°W
Cachoeira de Santo Antônio, Rio Jari, 00.66667°S, 

52.50000°W
Fazenda Asa Branca, Tartarugalzinho, ca. 01.51667°N, 

50.90000°W
Fazenda Itapuã, 02.06667°N, 50.48333°W
Macapá, 00.05000°N, 51.05000°W
Macapá, Rio Amapari, 00.03333°N, 51.05000°W
Mazagão, Boa Fortuna, upper Igarapé Rio Branco, 

00.55000°N, 51.20000°W
Mazagão, Rio Vila Nova, 00.11667°S, 51.28333°W
Oiapoque, upper Rio Oiapoque, 03.63885°N, 51.85048°W
Porto Grande, 50 km ESE, 00.60000°N, 51.00000°W
Rio Amapari de Macapá, 01.66700°N, 51.06700°W
Serra do Navio, Rio Amapari, 700– 800 m, 00.98330°N, 

52.05000°W
Serra do Navio, Macapá, 1– 100 m, 00.03333°N, 

51.08333°W
Tartarugalzinho, 01.28333°N, 50.80000°W
Terezinha, Rio Amapari, Serra do Navio, 00.96667°N, 

52.03333°W
Vila Velha do Cassiporé, Oiapoque, 03.21667°N, 

51.23333°W

Amazonas (Estado do)

Acajutuba, lower Rio Negro, 03.08333°S, 60.48333°W
Altamira, right bank of Rio Juruá, 06.58333°S, 68.90000°W
Alto Rio Urucu, 04.85000°S, 65.26670°W
Andirá, near Villa da Imperatriz [= Parintins], 02.60000°S, 

56.73333°W
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Rio Uaupés, opposite Tahuapunta, 00.61700°N, 
69.10000°W

Rio Uatumã, right bank 5 km S mouth of Rio Pitinga, 
01.06667°S, 59.60000°W

Sacado, right bank of Rio Juruá, 06.75000°S, 70.85000°W
Santo Antônio do Içá, left bank of Rio Içá, 03.06667°S, 

67.93333°W
Santo Isidoro, Tefé, 03.40000°S, 64.63333°W
São Gabriel da Cachoeira, Rio Negro, 00.13330°S, 

67.08330°W
São João, Aripuanan [= Aripuanã], 05.48333°S, 60.40000°W
Seringal Condor, left bank of Rio Juruá, 06.75000°S, 

70.85000°W
Serra do Aracá, 00.90158°N, 63.43392°W
Serra Cucuhy [= Cucuí], Rio Negro, 76 m, 01.12000°N, 

66.83333°W
Tabocal, 00.80000°N, 67.23333°W
Tahuapunta, Rio Uaupés, at the Colombian border, 

03.61667°N, 69.10000°W
[See Aellen (1970:6) and Paynter and Traylor (1981:252) 

for discussions on this locality; other spellings in-
clude Tahuapunto and Tauapunto (e.g., Hershkovitz 
1987:48), and Tauá.]

Tambor, left bank of Rio Jaú, 02.21670°S, 62.43330°W
Tauá, Rio Uaupés, 03.61667°N, 69.10000°W
Tunuhy [= Tunuí], São Gabriel do Cachoeira, Rio Negro, 

01.38333°N, 68.15000°W
Umarituba, Rio Negro, 00.06667°N, 69.10000°W
Urucurituba, Rio Amazonas, 02.76667°S, 57.81667°W
Villa Bella da Imperatriz [= Parintins], Boca Rio Andirá, 

02.60000°S, 56.73333°W
Villa Bella da Imperatriz [= Parintins], south bank of Rio 

Amazonas, 02.60000°S, 56.73333°W
Virgem Guajará, 04.89556°S, 59.70722°W
Yavanari, right bank of Rio Negro, 00.51700°S, 64.83300°W

Bahia (Estado da)

Abaíra, Mata do Tijuquinho, Chapada Diamantina, 1,700 m, 
13.28333°S, 41.90000°W

Almada, Rio do Braço, 14.68333°S, 39.25000°W
Andaraí, Fazenda Santa Rita, 399 m, 12.80167°S, 

41.26667°W
Araçás, 12.20000°S, 38.20000°W
Barra, 11.08333°S, 43.16667°W
Barreiras, 12.15000°S, 45.98333°W
Bom Jesus da Lapa, 13.25000°S, 43.41667°W
Cachoeira do Ferro Doido, Morro do Chapéu, 11.62500°S, 

41.99861°W
Caetité, 14.06667°S, 42.46667°W
Caravelas, 17.75000°S, 39.25000°W

João Pessoa [= Eirunepé], Rio Juruá, 06.66667°S, 
69.86667°W

Lago do Baptista, Ilha de Tupinambarama, right bank of 
Rio Amazonas, 03.28333°S, 58.26667°W

Lago do Mapixi, east of Rio Purus, 05.71667°S, 63.90000°W
Lago Meduinim, left bank of Rio Negro, 01.79170°S, 

61.38610°W
Lago do Serpa, 03.08333°S, 58.50000°W
Lago Três Unidos, Igarapé Arabidi, left band Rio Juruá, 

03.26670°S, 66.21670°W
Lago Vai- Quem- Quer, right bank of Rio Juruá, 03.31670°S, 

66.01670°W
Macaco, left bank of Rio Jaú, 02.09139°S, 62.13944°W
Manacapuru, north bank of Rio Solimões, 03.29972°S, 

60.62056°W
Manaos [= Manaus], Rio Negro, 50 m, 03.13333°S, 

60.01667°W
Manaquiri, Rio Solimões, 03.31667°S, 60.35000°W
Manaquiri, lower Rio Solimões, 03.48333°S, 60.51667°W
Manaus, 03.13333°S, 60.01667°W
Manaus, ca. 80 km N, 02.41667°S, 59.83333°W
Manaus- Itacoatiara road, Km 50, 02.66667°S, 59.91667°W
Marabitanas, 01.00000°N, 66.85000°W
Nova Empresa, left bank of Rio Juruá, 06.80000°S, 

70.73333°W
Nova Jerusalém, 05.55000°S, 61.11667°W
Parintins, 02.60000°S, 56.73333°W
Paraná do Aiapuá, Rio Purus, 04.47000°S, 62.08000°W
Paraná do Manhãna, between Rio Japurá and Rio So-

limões, 01.83000°S, 67.00000°W
PDBFF, 82 km N of Manaus, 02.4000°S, 59.86670°W
Penedo, right bank of Rio Juruá, 06.83333°S, 70.08333°W
Redenção, Rio Purus, 04.96667°S, 62.58333°W
Rio Apuaú, left bank of Rio Negro, 02.58333°S, 60.80000°W
Rio Cuicuriari, below São Gabriel da Cachoeira, 00.23300°S, 

66.80000°W
Rio Guariba, mouth, left bank of Rio Aripuanã, 07.66667°S, 

60.26667°W
Rio Iquiri [= Rio Ituxi], 07.30000°S, 64.85000°W
Rio Jaú (above mouth on right bank), 01.96500°, 

61.48720°W
Rio Jaú, Rio Negro, between Cajutuba and Airão, 

01.93333°S, 61.35000°W
Rio Madeira, Rosarinho, Lago Miguel, 05.87528°S, 

61.39028°W
Rio Pitinga, left bank of Rio Uatumã, 02.58470°S, 

57.85750°W
Rio Purus, right bank [Municipío de Beruri], 03.90000°S, 

61.36670°W
Rio Quichito, affl uent from the south of the Rio Javari, 

04.36667°S, 70.03333°W
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Itirussú, 13.51667°S, 40.15000°W
Jaborandi, 13.61889°S, 44.43278°W
Jacobina, Serra das Almas, 11.18545°S, 40.53608°W
Jequié, 13.85000°S, 40.08333°W
Joazeiro [= Joãzeiro], Rio São Francisco, 371 m, 

09.41667°S, 40.50000°W
Lagoa de Itaparica, 11.05000°S, 42.78333°W
Lamarão, 11.79361°S, 38.88167°W
Lençóis, Chapada Diamantina, 600 m, 12.46667°S, 

41.38333°W
Lençois, 13.81667°S, 41.71661°W
Macaco Seco, Monte Andaraí, Rio Paraguaçu, 12.80000°S, 

41.33333°W
Manague do Caritoti, Caravelas, 17.72500°S, 39.25972°W
Mata do Nono, São Felipe, 12.83333°S, 39.08333°W
Mata Ribeirão da Fortuna, 40 km W of Ilhéus, Itabuna, 

14.80667°S, 39.24872°W
Mata do Zé Leandro, 13.00000°S, 41.33333°W
Morro do Chapéu, 1,030 m, 11.59111°S, 41.20778°W
Mucugê, Parque Nacional da Chapada Diamantina, Rio 

Cumbuca, 19.04472°S, 41.34900°W
Mucujê [= Mucugê], 13.00000°S, 41.38333°W
Nova Viçosa, 17.89194°S, 39.37194°W
Palmeiras, Pai Inácio, 12.46317°S, 41.47467°W
Palmeiras, Chapada Diamantina, Gerais da Cachoeira da 

Fumaça, 1,200 m, 12.60000°S, 41.46667°W
Parque Zoobotânico CEPLAC, 6 km E of Itabuna, 

14.80000°S, 39.33333°W
Pico das Almas, 13.55000°S, 41.93333°W
Ponto do Pitu, 14.78333°S, 39.08333°W
Prado, 17.06667°S, 39.23333°W
Queimadas, 10.96667°S, 39.63333°W
Queimadas, 10.38333°S, 42.50000°W
Reserva Biológica Pau Brasil [= Estação Ecológica Pau 

Brasil], 15 km NW of Porto Seguro, 20 m, 16.40000°S, 
39.18333°W

Reserve Par tic u lar do Patrimônio Natural Jequitibá, Serra 
da Jibóia, 12.85000°S, 38.46667°W

Rio Mucuri, sea level, 18.08333°S, 39.56667°W
Rio Una, 10 km ESE of São José, 15.21667°S, 39.03333°W
Rio Unamirim, 14 km W of Valença, 13.28333°S, 

39.21667°W
RPPN da Serra do Teimoso, 250 m, 15.15000°S, 39.51667°W
Salvador, 12.98333°S, 38.51667°W
Santo Amaro, 12.53333°S, 38.771667°W
Santo Inácio, 11.10878°S, 42.72368°W
São Felipe, 13.85000°S, 39.10000°W
São Felipe, 13.86667°S, 41.38333°W
São Gonçalo, 30 km SW of Feira de Santana, 12.41667°S, 

38.96667°W
São Marcelo, junction of Rio Preto and Rio Sapão, 

11.03333°S, 45.53333°W

Catolés de Cima, Abaíra, 13.28333°S, 41.90000°W
Chapada Diamantina, 11.23333°S, 41.71667°W
Chapada Diamantina, Morro da Torre da TeleBahia, Len-

çóis, 12.56000°S, 41.40000°W
Cocos, 12.72377°S, 44.56359°W
Cocos, Fazenda Sertão Formoso, 775 m, 14.71667°S, 

45.91667°W
Colônia Leopoldina (now Helvécia), 50 km SW of Carave-

las, 17.80833°S, 39.66361°W
Correntina, 13.34333°S, 44.63667°W
Cravolândia, 13.36667°S, 39.85000°W
Cumuruxatiba, Prado, 17.10000°S, 39.18333°W
Curaça, 08.99194°S, 39.90806°W
Estação Ecológica do Pau Brasil, 40 m, 16.36667°S, 

39.18333°W
Fazenda Aldeia, 7 km NNW of Valença, 13.42111°S, 

39.06139°W
Fazenda Almada, Município de Ilhéus, 14.87100°S, 

39.317003°W
Fazenda Bolandeira, 10 km S of Una, 15.35000°S, 

39.00000°W
Fazenda Imbaçuaba, 30 km N of Prado, 4 m, 17.34110°S, 

39.21667°W
Fazenda Jatobá, Correntina, 13.20000°S, 44.30000°W
Fazenda Jatobá- Floryl, Correntina, 13.95000°S, 45.96667°W
Fazenda Jucuruta [= Fazenda Sertão do Formoso], Jabo-

randi, 14.16667°S, 44.55000°W
Fazenda Juramento, Morro do Chapéu, 11.46667°S, 

41.23333°W
Fazenda Piratiquicê, Ilhéus, 14.83000°S, 39.08333°W
Fazenda Salinas, Morro do Chapéu, 11.55000°S, 

41.15611°W
Fazenda Ribeirão da Fortuna, 14.95000°S, 39.31667°W
Fazenda Santa Rita, 8 km E of Andaraí, 12.80167°S, 

41.26139°W
Fazenda Sertão do Formoso, Jaborandi, 14.61667°S 

45.83333°W
Feira de Santana, 12.26667°S, 38.96667°W
Fazenda Unacau, 8 km SE of São José, 11.10000°S, 

39.26667°W
Firmino Alves, 14.98333°S, 39.93333°W
Ibipeba, 11.64083°S, 42.01111°W
Ibiraba, 10.78333°S, 42.81667°W
Ibiraba, Barra, 10.80639°S, 42.83778°W
Ilha Madre de Deus, 12.73333°S, 38.61667°W
Ilhéus, Almada, Rio do Braço, 14.68333°S, 39.25000°W
Ilhéus, 1 m, 14.78889°S, 39.04944°W
Ilhéus, 52 m, 14.78900°S, 39.03333°W
Ilhéus, Rio do Braço, 13.35000°S, 39.16667°W
Itaetê, 12.08583°S, 40.97278°W
Itambé, 15.23333°S, 41.11667°W
Itanhém, 17.16667°S, 40.33333°W
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Brasília, 20 km S, 15.96700°S, 47.91700°W
Fazenda Água Limpa, Universidade de Brasília, 15.95000°S, 

45.90000°W
Fundação Zoobotânica, 15.78333°S, 47.91667°W
Matoso [= Matosa], Parque Nacional de Brasília, 1,100 m, 

15.78333°S, 47.91667°W
Parque Nacional de Brasília, 15.68117°S, 47.99466°W
Parque Nacional de Brasília, Brasília, 15.47000°S, 

47.56000°W
Parque Nacional de Brasília, ca. 20 km NW of Brasília, 

about 1,100 m, 15.63000°S, 48.05000°W
Planaltina, Águas Emendadas Ecological Station, 15.57000°S, 

47.60000°W
Reserva Biológica de Águas Emendadas, Planaltina, 

15.35000°S, 47.36000°W
Sgt. Silvio Delmar Hollembach Brasília Zoological Gar-

den, Brasília, 15.93370°S, 47.88470°W

Espírito Santo (Estado do)

Águia Branca, 18.89000°S, 40.82700°W
Alto Alegre, Reserva Biológica de Duas Bocas, 550 m, 

20.28000°S, 40.51000°W
Anchieta, 40.80000°S, 40.61667°W
Aracruz Florestal, Aracruz, 19.83777°S, 40.25047°W
Arrozal, Parque Nacional do Caparaó, 3.0 km N and 

0.1 km W of Pico da Bandeira, 2,400 m, 20.36667°S, 
41.80000°W

Barra do Jucu, Vila Velha, 20.40867°S, 40.32596°W
Cachoeiro de Itapemirim, 4 mi N of Castelinho, 50 m, 

20.85000°S, 41.1000°W
Casa Queimada, Parque Nacional do Caparaó, 2,079 m, 

20.46000°S, 41.81000°W
Campinho, Colatina, 19.53333°S, 40.61667°W
Cariacica, 19 m, 20.28539°S, 40.49767°W
Castelinho, 1,200 m, 20.51667°S, 40.98333°W
Castelinho, 4 km N, 20.51667°S, 40.51667°W
Castelo, 3 km NE of Forno Grande, 20.50000°S, 41.10000°W
Castelo, Reserva Biológica de Forno Grande, 20.50000°S, 

41.10000°W
Coacas, Viana, 20.35917°S, 40.47278°W
Colatina, right bank of Rio Doce, 19.55000°S, 40.61667°W
Ecoporanga, 18.36667°S, 40.83333°W
Engenheiro Reeve [= Rive], 20.76667°S, 41.46667°W
Fazenda Santa Terezinha, 33 km NE of Linhares, 50 m, 

19.13333°S, 39.95000°W
Floresta da Caixa d’Água, Santa Teresa, 19.93333°S, 

40.61667°W
Floresta da Capela de São Braz, Santa Teresa, 19.91461°S, 

40.36205°W
Hidroelétrica São Pedro, Domingos Martins, 20.40000°S, 

41.01667°W

São Marcelo, upper Rio Preto, 11.03333°S, 45.53333°W
São Marcello [= São Marcelo], Rio Preto, 11°03333S, 

45.53333°W
Seabra, 12.46667°S, 41.76667°W
Senhor do Bonfi m [= Villa Nova], 10.46667°S, 41.18333°W
Sento Sé, 09.73333°S, 41.88333°W
Sertão do Famoso, Jaborandi, 13.59160°S, 44.52931°W
Trancoso, 16.63333°S, 39.11667°W
Tremendal, Rio Ressaro, 13.97583°S, 41.41083°W
Três Braçõs, 37 km N and 34 km E of Jequié, 450 m, 

13.53333°S, 39.75000°W
Vacaria, 10.58333°S, 42.56667°W
Valença, 13.36667°S, 39.08333°W
Vila Brasil, 15.30000°S, 39.06667°W
Vitória da Conquista, 14.85000°S, 40.85000°W
Una, 11 m, 15.29333°S, 39.07528°W

Ceará (Estado do)

Chapada do Araripe, 7 km SW of Crato, 07.27750°S, 
39.45083°W

Crato, 07.23417°S, 39.40944°W
Guaraciaba do Norte, 800 m, 04.16667°S, 40.76667°W
Fortaleza, 03.71722°S, 38.54306°W
Ibiapina, Sítio Pejuaba, 03.91667°S, 40.90000°W
Ipu, 04.32222°S, 40.71083°W
Itapajé, 03.68333°S, 39.56667°W
Jaguaruana, 04.83389°S, 37.78111°W
Juá [near Iguatu], 06.36667°S, 39.30000°W
Lagoa do Catu, 03.92522°S, 38.35997°W
Pacoti, Serra de Baturité, 04.21667°S, 38.93333°W
Parque Nacional de Ubajara, Chapada de Ibiapaba, 

04.00000°S, 41.00000°W
Russas, 04.94028°S, 37.97583°W
Santanópole [= Santana do Cariri], 07.18333°S, 39.73333°W
São Benedito, 895 m, 04.03333°S, 40.86667°W
São Paulo, Serra de Ibiapaba, 900 m, 04.00000°S, 

41.00000°W
Serra de Baturité, Pacoti, 04.21667°S, 38.91667°W
Serra do Castelo, 03.96667°S, 38.70000°W
Serra Dantas, Jaguaruana, 04.83389°S, 37.78111°W
Serra de Maranguape, 919 m, 03.49000°S, 38.71670°W
Sítio Caiana, Crato, 07.23333°S, 39.38333°W
Sítio Camará, Milagres, 07.28333°S, 38.95000°W
Sítio Friburgo, Serra de Baturité, Pacoti, 04.21694°S, 

38,89806°W
Sítio Piraguara, São Benedito, 04.05000°S, 40.833333°W
Trairussu (praia) Aguiraz, 04.22912°S, 38.38860°W

Distrito Federal

Brasília, 15.78333°S, 47.91667°W
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Fazenda Fiandeira, Parque Nacional da Chapada dos 
Veadeiros, 65 km SSW of Cavalcante, 14.06667°S, 
47.75000°W

Fazenda Formiga, 15.55000°S, 49.45000°W
Fazenda Santa Elena, at Rio São Mateo, about 72 km 

from São Domingos and 60 km from Posse (by road), 
13.83333°S, 46.83333°W

Fazenda Vão dos Bois, 13.57472°S, 47.182560°W
Fazenda Vão dos Bois, Teresina de Goiás, 13.77639°S, 

47.26472°W
Flores de Goiás, 14.44860°S, 47.05030°W
Ipameri, 17.73333°S, 48.61667°W
Mambaí, 14.48333°S, 46.10000°W
Mambaí, 14.48778°S, 46.26470°W
Mimoso de Goiás, 14.05610°S, 48.16140°W
Mimoso de Goiás, 15.04832°S, 48.34448°W
Minaçu, 13.53310°S, 48.22000°W
Mineiros, Emas National Park, 18.08333°S, 52.91667°W
Mineiros, Parque Nacional das Emas, 750 m, 18.25000°S, 

52.88333°W
Moro da Baleia, Alto Paraíso, Parque Nacional da Cha-

pada dos Veadeiros, 14.08333°S, 47.51667°W
Morro do Cabludo, Corumbá de Goiás, 15.91667°S, 

48.80000°W
Parque Estadual da Serra de Caldas Novas, Caldas Novas, 

17.47000°S, 48.40000°W
Parque Nacional da Chapada dos Veadeiros, near Pouso 

Alto, 14 km NNW of Alto Paraíso, 14.01667°S, 
47.51667°W

Parque Nacional das Emas, 18.25000°S, 52.88333°W
Pico Alto, Parque Nacional da Chapada dos Veadeiros, 

1,500 m, 14.13250°S, 47.50600°W
Posse, 14.08333°S, 46.36667°W
Rio das Almas, Jaraguá, 666 m, 15.75000°S, 49.33333°W
Rio São Miguel, 14.30000°S, 47.86667°W
São Domingo, Fazenda Cruzeiro do Sul, 13.65910°S, 

46.76260°W
Serra da Mesa, 13.83417°S, 48.30444°W
Serra da Mesa, 40 km NE of Uruaçu, 14.28639°S, 

48.91833°W
Serranópolis, 18.30583°S, 51.96194°W
Uruaçu, 14.52470°S, 49.14080°W
Usina Hidroelétrica Serra da Mesa, Minaçu, 13.53000°S, 

48.19000°W
Usina Hidroelétrica Serra da Mesa, Rio Bagagen, 13.66667°S, 

47.83333°W

Maranhão (Estado do)

Aldeia Gurupiuna, Reserva Indígena Alto Turiaçú, 
01.68333°S, 45.35000°W

Alto da Alegria, 01.86000°S, 45.67000°W

Grota, 12 km E of Aracruz, 40 m, 19.81700°S, 40.18300°W
Hotel Fazenda Monte Verde, 24 km SE of Venda Nova do 

Imigrante, 20.33333°S, 41.13333°W
Jirau, 18.80000°S, 40.01667°W
Lago de Sete Pontas, Itapemirim, 20.93803°S, 40.81215°W
Linhares, 19.41667°S, 40.06667°W
Nova Lombardia Biological Reserve [= Reserva Riológica 

Augusto Ruschi], 19.88333°S, 40.53333°W
Pancas, 19.20000°S, 40.78333°W
Parque Estadual da Fonte Grande, 1,200– 2,039 m, 

20.52000°S, 41.00000°W
Parque Estadual da Fonte Grande, Vitória, 1,200– 2,039 m, 

20.31667°S, 40.34999°W
Parque Nacional do Caparaó, 20.48333°S, 41.71667°W
Praia das Neves, Presidente Kennedy, 21.23333°S, 

40.95000°W
Reserva Florestal Nova Lombardia [= Reserva Riológica 

Augusto Ruschi], 500 m, 19.83333°S, 40.53000°W
Reserva Florestal Nova Lombardia [= Reserva Riológica 

Augusto Ruschi], 1,200 m, 19.93560°S, 40.60000°W
Rio Itaúnas, 18.38333°S, 39.73333°W
Rio São José, 19.16667°S, 40.20000°W
Rive [= Engenheiro Reeve], 400– 600 m, 20.76667°S, 

41.46667°W
Santa Clara do Caparaó, PARNA Caparaó, vertente nor-

deste, 20.42400°S, 41.80810°W
Santa Teresa, 659 m, 19.91667°S, 40.60000°W
São Mateus, 18.72583°S, 39.92250°W
São Mateus, 1 km S, 18.73333°S, 39.866667°W
Vargem Alta, Hotel Fazenda Monte Verde, 20.46660°S, 

41.00260°W
Venda Nova, 20.33717°S, 41.13470°W
Viana, 20.38900°S, 40.46100°W

Goiás (Estado de)

Anápolis, 1,000 m, 16.31667°S, 48.96667°W
Aporé, 19.42889°S, 50.88750°[W
Assentamento Babilônia, alto Rio Araguaia, Santa Rita do 

Araguaia, 17.42000°S, 53.09000°W
Baliza, 16.36672°S, 52.43611°W
Barra do Rio São Domingos, 13.40000°S, 46.31700°W
Caldas Novas, 17.45000°S, 48.63333°W
Calvacante, 13.79750°S, 47.45830°W
Campo Alegre de Goiás, 17.63889°S, 47.78194°W
Colinas do Sul, 14.15140°S, 48.07830°W
Corumbá de Goiás, 15.92360°S, 48.80860°W
Crixás, 14.53000°S, 49.96667°W
Fazenda Cadoz, Mimoso de Goiás, 15.03944°S, 

48.16139°W
Fazenda Cana Brava, Nova Roma, 12.85000°S, 46.95000°W
Fazenda Canadá, 13.07111°S, 46.73889°W
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Cidade Laboratório de Humboldt, Aripuanã, 09.16667°S, 
60.63333°W

Cocalinho, 14.38330°S, 50.98330°W
Cláudia, 11.58333°S, 55.13333°W
Cuiabá, 15.60445°S, 56.09714°W
Cuiabá, 15.58333°S, 56.08333°W
Estação Ecológica Serra das Araras, 300– 800 m, 

15.65000°S, 57.21667°W
Estação Ecológica Serra das Araras, Porto Estrela, 

15.39000°S, 57.13000°W
Expedition base camp, 260 km N of Xavantina, Serra do 

Roncador, ca. 368 m, 12.85000°S, 51.76667°W
Fazenda Noirumbá, 34 km NW of Ribeirão Cascalheira, 

279 m, 12.63333°S, 51.93333°W
Fazenda São Luís, 30 km N of Barra do Garças, 

15.63330°S, 52.35580°W
Feliz Natal, 12.38583°S, 54.92000°W
Gaúcha do Norte, 13.18333°S, 53.25670°W
Jacaré, alto Rio Xingu, 12.00000°S, 53.40000°W
Juruena, 300 m, 10.30583°S, 58.48944°W
Mato Grosso [= Vila Bela da Santíssima Trindade], 

15.08333°S, 59.95000°W
Palmeiras, 15.91667°S, 55.46667°W
Peixoto de Azevedo, 10.22889°S, 54.98278°W
Ponte Branca, 16.65000°S, 53.78333°W
Porto do Braço das Lontras, Rio Comemoração de Floriano, 

alto Rio Jamari, 11.96722°S, 62.28639°W
Porto Estrela, Estação Ecológica Serra das Araras, 300– 

800 m, 15.65000°S, 57.21667°W
Posto Jacaré, 12.00000°S, 53.40000°W
Posto Leonardo, 12.18333°S, 53.36667°W
Reserva Ecológica Cristalino, 40 km N of Alta Floresta, 

09.559694°S, 55.92833°W
Reserva Par tic u lar do Patrimônio Natural do Serviço do 

Comércio, 16.71719°S, 56.18631°W
Ribeirão Cascalheira, Serra do Roncador, 12.85000°S, 

51.76667°W
Rio Saueniná, 12.40000°S, 58.6667°W
Rodovia 7 Placas, Cabeceira do Rio Cuiabá, 14.23333°S, 

55.03333°W
Santa Anna de Chapada [= Chapada dos Guimarãos], 

800 m, 15.43300°S, 55.75000°W
São Domingos, Rio das Mortes, 13.50000°S, 

51.400090°W
São João, cabeceiras do Rio Aripuanã, 12.01667°S, 

59.43333°W
São José do Xingu, 10.80440°S, 52.74412°W
São Luiz de Cáceres, 16.06667°S, 57.68333°W
São Manoel [= Barra do São Manoel], Rio Teles Pires, 

07.33333°S, 58.03333°W
Serra da Chapada [= Chapada dos Guimarães], 15.43333°S, 

55.75000°W

Alto Parnahyba, 400– 600 m, [= region along the Alto Rio 
Parnaíba, centered at 09.10000°S, 45.95000°W]

Alto Parnaíba [= Alto Parnahyba, region along the Alto 
Rio Parnaíba, centered at 09.10000°S, 45.95000°W]

Bacabal, 04.28333°S, 44.78333°W
Estiva, 09.27000°S, 46.420000°W
Estreito, right bank of Rio Tocantins, 06.86667°S, 

44.30000°W
Fazenda Lagoa Nova, 04.23333°S, 44.78333°W
Fazenda Lagoa Nova, about 32 km NW of Bacabal, 

04.06667°S, 44.96667°W
Fazenda Pé de Coco, Estreito, 06.55000°S, 47.45000°W
Ilha de São Luis do Maranhão, 02.60000°S, 44.23333°W
Miritiba [= Humberto de Campos], 02.61667°S, 

43.45000°W
Palmeiral, Cantanhede, 03.63333°S, 44.36667°W
Palmeiral, Matões, 03.66667°S, 44.45000°W
Pedra Chata, Rio Gurupi, Carutapera, 01.18333°S, 

46.01667°W
Ribeirãozinho, Imperatriz, 05.53333°S, 47.48333°W
São Bento, 02.70000°S, 44.83333°W
UTE Ponte Madeira, São Luis, 02.60000°S, 44.23333°W
Vargem Grande, 03.50000°S, 43.91667°W

Mato Grosso (Estado do)

Acurizal, 17.75000°S, 57.61667°W
Alta Floresta, 09.88333°S, 56.46667°W
Apiacás, 220 m, 09.56667°S, 57.38333°W
Aripuanã, 09.98330°S, 59.30000°W
Aripuanã, 09.56667°S, 59.45000°W
Aripuanã, Alta do Rio Madeira, 105 m, 10.16667°S, 

59.46667°W
Aripuanã, Humboldt Laboratorie, Rio Roo se velt, 

09.16700°S, 60.63300°W
Aripuanan [= Aripuanã], 09.16667°S, 60.63333°W
Barão de Melgaço, 16.19444°S, 55.96750°W
Cáceres, 16.07060°S, 57.67400°W
Cachoeira Dardanelos, right bank of Rio Aripuanã, 

10.16667°S, 59.45000°W
Caicara [= Caiçara], 16.06700°S, 57.71700°W
Caiê- Malu, Chapada dos Parecis, 11.20000°S, 

59.00000°W
Campo Novo de Parecis, 13.67500°S, 57.89194°W
Campos Novos, Serra do Norte, Chapada dos Parecis, ca. 

440 m, 12.83333°S, 59.75000°W
Casa de Pedra, Chapada dos Guimarães, 15.41667°S, 

55.83333°W
Chapada dos Guimarães [= Serra da Chapada], 15.43333°S, 

55.75000°W
Chapada dos Guimarães [= Serra da Chapada], Casa de 

Pedra, 15.43333°S, 55.75000°W
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Urucum [de Corumbá], 18 km SSE of Corumbá, 19.15000°S, 
57.63333°W

Urucum [de Corumbá], near Corumbá, 19.15000°S, 
57.63333°W

Minas Gerais (Estado de)

Além Paraíba, 140 m, 21.86667°S, 42.68333°W
Almenara, 16.058583°S, 40.65722°W
Alto Caparaó, PARNA Caparaó, vertente SE, 20.43360°S, 

41.86777°W
Alto da Consulta, Poços de Caldas, 21.79999°S, 46.56667°W
Araguari, Rio Jordão, 700– 900 m, 18.63333°S, 48.18333°W
Arrenegado, about 46 km N of Macacos, 1,140 m, 

17.56167°S, 43.74000°W
Bandeira, 15.88333°S, 40.56667°W
Barra do Paraopeba, Rio Extrema, 510 m, 18.83333°S, 

45.17333°W
Boca da Mata, 771 m, 19.02861°S, 43.41667°W
Boca da Mata, km 104– 105 in the road from Logoa Santa 

to Conceição do Mato Dentro, 1,200 m, 19.16667°S, 
43.55000°W

Bocaiuva, 17.11667°S, 43.83333°W
Brejo da Lapa, 22.35000°S, 44.73000°W
Brumadinho, Rio Manso, 20.14333°S, 44.19972°W
Campos Gerais de San Felipe, east of Januária, 15.41667°S, 

42.80000°W
Caparaó National Park, 20.31667°S, 41.71667°W
Capitão Andrade, 19.07639°S, 41.87500°W
Caratinga, 19.43000°S, 42.06000°W
Caratinga, Fazenda Montes Claros, 19.83333°S, 41.83333°W
Casa Alpina Hotel, 1,550 m, 22.36417°S, 44.80806°W
Conceição do Mato Dentro, 19.02000°S, 43.25000°W
Conquista, Usina Hidroelétrica de Igarapava, 20.00000°S, 

47.58000°W
Coronel Murta, Ponte do Colatino, left bank of Rio 

Jequitinhonnha, 322 m, 16.60000°S, 42.20000°W
Diamantina, Conselheiro Mata, 18.24556°S, 43.90056°W
Estação Ecológica de Acauã, 17 km N of Turmalina, 

17.13333°S, 42.76667°W
Estação Biológica de Caratinga, Caratinga, 19.66670°S, 

41.83333°W
Estação Bológica da Mata do Sossego, Simonésia, 20.16667°S, 

42.00000°W
Estação Ecológica da Caratinga, Caratinga, 19.72922°S, 

42.56104°W
Estação de Pesquisa e Desenvolvimiento Ambiental de Peti, 

630– 806 m, 19.90000°S, 43.37000°W
Famoso, Parque Nacional Grande Sertão Veredas, 

15.26670°S, 45.866670°W
Fazenda do Bené, 4 km SE of Passa Vinte, 22.23333°S, 

44.20000°W

Serra do Roncador, 264 km N of Xavantina, 12.81667°S, 
51.76667°W

Taiamã Island, Cáceres, 16.49694°S, 56.42139°W
Tapirapoã [= Tapirapuã], on Sepotuba River, 14.84728°S, 

57.76588°W
Tapirapoan [= Tapirapuã], 280 m, 14.85000°S, 57.75000°W
Tucum, 16.46667°S, 57.80000°W
UHE Manso, 200 m, 14.70000°S, 56.26667°W
Usina Hidroelétrica Manso, 100 km N of Cuiabá, 

14.62269°S, 55.73522°W
Utiariti, Rio Papagaio, 13.03333°S, 58.28333°W
Via Rica, 09.90778°S, 51.20361°W
Villa Maria, NNW of Cáceres, 16.05000°S, 57.70000°W
Xavantina, 260 km N (by road) of Ribeirão Cascalheira, 

Serra do Roncador, 12.51000°S, 51.46000°W
Xavantina, 264 km N, Serra do Roncador, 200 m, 12.82000°S, 

51.76667°W
Xavantina, 264 km N, Serra do Roncador Base Camp, 

200 m, 12.82000°S, 51.76667°W

Mato Grosso do Sul (Estado do)

Aquidauana, 20.47083°S, 55.78694°W
Brasilândia, 21.25000°S, 52.03300°W
Cassilândia, 19.11278°S, 51.73339°W
Corumbá, 92 m, 19.00917°S, 57.65333°W
Corumbá, 10 km NE of Urucum, ca. 18.93329°S, 

57.60761°W
Corumbá, 7 km WSW of Urucum, São Marcus road, 

19.02513°S, 57.68058°W
Fazenda Alegria, Corumbá, 19.25028°S, 57.02472°W
Fazenda Bonito, Bonito, 21.10000°S, 56.27000°W
Fazenda Califórnia, Morraria do Sul, Bodoquena, 520 m, 

20.70000°S, 56.86670°W
Fazenda Maringá, 54 km W of Dourados, 22.21670°S, 

54.8000°W
Fazenda Primavera, Bataiporã, 334 m, 22.33333°S, 

53.28333°W
Fazenda Princesinha, Bonito, Parque Nacional da Serra da 

Bodoquena, 550 m, 21.08333°S, 57.58333°W
Fazenda Rio Negro, Aquidauna, 20.47111°S, 

55.78722°W
Gruta São Miguel, 21.10000°S, 56.56667°W
Ivinheima [= Ivinhema], 22.30472°S, 53.81528°W
Maracaju, 500 m, 21.63333°S, 55.15000°W
Municipalities of Dois Irmãos de Buirití and Terenos, ca. 

20.50000°S, 53.30000°W
Nova Alvorada do Sul, 21.45000°S, 54.45000°W
Porto Faya, 18.46667°S, 57.36667°W
Rio Sucuriú, 20.78333°S, 51.63333°W
Salobra, 125 m, 20.16667°S, 56.51667°W
Sidrolândia, 20.93194°S, 54.96083°W
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Mata do Paraíso, Viçosa, 20.80500°S, 42.85889°W
Mata do Paraíso, Viçosa, 20.75000°S, 42.86667°W
Mata do Paraíso, 20.08333°S, 42.05000°W
Mata do Praúno, 5 km N (by road), Conceição do Mato 

Dentro, 690 m, 18.98583°S, 43.42306°W
Mata da Prefeitura, 6 km SW of Viçosa, 20.78333°S, 

42.91667°W
Mata do Sossego, 20.11667°S, 42.01667°W
Mocambinho, Jaíba, 15.10000°S, 44.04999°W
Mocambinho, Manga, 15.33333°S, 43.66667°W
Mocambinho, 15.85000°S, 43.05000°W
Ouro Branco, 20.51709°S, 43.70005°W
Ouro Preto, 1,061 m, 20.38333°S, 42.88333°W
Parque Estadual do Rio Doce, 19.50000°S, 42.51667°W
Parque Estadual do Rio Preto, 15 km S of São Gonçalo do 

Rio Preto, 18.15000°S, 43.38333°W
Parque Estadual da Serra do Brigadeiro, 20.68333°S, 

42.46667°W
Parque Estadual da Serra do Cipó, 20.01778°S, 

43.61556°W
Parque Estadual da Serra do Ouro Branco, 20.51079°S, 

43.66325°W
Parque Estadual da Serra do Papagaio, 22.15000°S, 

44.71667°W
Parque Nacional do Caparaó, 20.46667°S, 41.80000°W
Parque Nacional Grande Sertão Veredas, 700– 800 m, 

15.26667°S, 42.86667°W
Parque Nacional Grande Sertão Veredas, 15.16000°S, 

44.14000°W
Parque Nacional da Serra da Canastra, 20.15496°S, 

46.65375°W
Parque Par tic u lar do Patrimônio Natural Santuário do Ca-

raça, 25 km SW of Santa Bárbara, 1,300 m, 20.08333°S, 
43.50000°W

Peirópolis, 19.73333°S, 47.75000°W
Pico da Bandeira, Parque Nacional do Caparaó, 2,890 m, 

20.43393°S, 41.79706°W
Pirapitanga, 20.13300°S, 43.20000°W
Pirapora, 489 m, 17.33570°S, 44.89810°W
Poços de Caldas, 21.78256°S, 46.56375°W
Posses, 13 km SE, 22.38333°S, 44.85000°W
Prados, 21.05000°S, 44.06667°W
Reserva do Jacob, Nova Ponte, 19.13333°S, 47.68333°W
Reserva Par tic u lar do Partimônio Natural do Caraça, 

25 km SW of Santa Bárbara, 1,300 m, 20.08000°S, 
43.50000°W

Riacho da Cruz, 15.33333°S, 44.30000°W
Riacho Mocambinho, Jaíba, 15.10000°S, 44.05000°W
Rio Doce State Forestry Park, 19.80000°S, 42.63333°W
Rio das Velhas, near Lagoa Santa, 17.21667°S, 44.81667°W
Salinas, 16.16667°S, 42.28333°W
Santa Bárbara, 19.96306°S, 42.65667°W

Fazenda Cafundó, 13 km NE of Nova Ponte, 19.13100°S, 
47.73900°W

Fazenda Canoas, 36 km NE and 12 km W of Montes 
Claros, Juramento, 16.84806°S, 43.58694°W

Fazenda Cauaia, Matozinhos, 19.56083°S, 44.05139°W
Fazenda Chico Cera, Parque Nacional da Serra da Can-

astra, São Roque de Minas, 20.21000°S, 46.15000°W
Fazenda Esmeralda, 30 km E and 4 km N (by road) Rio 

Casca, 19.21667°S, 43.05139°W
Fazenda Esperança, Serro, 940 m, 18.61667°S, 42.38333°W
Fazenda do Itaguaré, Passa Quatro, 22.39030°S, 44.96670°W
Fazenda do Itaguaré, 16 km SW of Passa Quatro, 1,500 m, 

22.47000°S, 45.08000°W
Fazenda Jaguara, 19.46667°S, 43.96667°W
Fazenda Lapa Vermelha, Pedro Leopoldo, 19.37500°S, 

44.00000°W
Fazenda Montes Claros, 19.83333°S, 41.83333°W
Fazenda Neblina, Parque Estadual da Serra do Briga-

deiro, 20 km W of Fervedouro, 1,300 m, 20.71667°S, 
42.48333°W

Fazenda da Onça, 13 km SW of Delfi m Moreira, 22.60000°S, 
45.33333°W

Fazenda Paiol, Floresta Alta, Virgem da Lapa, 16.83333°S, 
42.21670°W

Fazenda Santa Cruz, Felixlândia, 18.77056°S, 45.14278°W
Fazenda Triángulo Formoso, Buritizeiros, 17.35000°S, 

44.96667°W
Indianápolis, Usina Hidroelétrica de Miranda, 18.91222°S, 

48.04139°W
Irapé, 16.78333°S, 42.66667°W
Itamonte, 22.28390°S, 44.87000°W
Itamonte, Brejo da Lapa, 22.35440°S, 44.73170°W
Itapetininga, 647 m, 23.60000°S, 48.05000°W
Jacutinga, 22.28746°S, 46.61354°W
Jaíba, 15.33833°S, 43.67444°W
Jambreiro, Nova Lima, 19.98333°S, 43.83333°W
Jequitinhonha, 16.43333°S, 41.00000°W
Jordânia, 15.90000°S, 40.18333°W
Juiz de Fora, 800 m, 21.68333°S, 43.45000°W
Juramento, 16.84778°S, 43.58694°W
Lagoa Santa, near Rio das Velhas, 19.62694°S, 43.88333°W
Lagoa Santa, 760 m, 19.62694°S, 43.88333°W
Lagoa Santa, 104 km N, 18.61667°S, 43.88333°W
Lapa do Capão Seco, 760 m, 19.62720°S, 43.88333°W
Lapa da Escrivânia Nr. 5, ca. 1963333°S, 43.88333°W
Lapa da Serra das Abelhas, ca. 19.55365°S, 43.987245°W
Lassance, 17.83333°S, 44.56667°S
Macacos, 3.25 km NW by road, Parque Nacional Sempre 

Vivas, 1,251 m, 17.96389°S, 43.78833°W
Mata do Banco, 20.94111°S, 42.10778°W
Mata do Dr. Daniel, Conceição do Mato Dentro, 19.21667°S, 

43.50000°W
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Campos de Ariramba, Igarapé Jaramacaru, 01.16700°S, 
55.90000°W

Capim, 01.68333°S, 47.87333°W
Casa Nova, Rio Arapiuns, 02.33333°S, 55.05000°W
Castanhal, Monte Dourado, Rio Jari, 00.68333°S, 

52.81667°W
Castelo dos Sonhos, 08.13333°S, 54.93333°W
Castelo dos Sonhos, Altamira, 03.20000°S, 52.20000°W
Caxiuanã, 01.73333°S, 51.38333°W
Curralinho, Marajó, 01.81361°S, 49.79528°W
Curuá- Una, 02.40000°S, 54.08333°W
Cussary, 01.91667°S, 53.66667°W
Faro [= Fazenda Paraíso], lower Rio Nhamudá, 02.18333°S, 

56.73333°W
Fazenda Eco- Búfalos, Ilha de Marajó, 00.25000°S, 

48.83333°W
Fazenda Gavinha, 00.71667°S, 48.52333°W
Fazenda Paraíso, lower Rio Nhamudá, 02.18333°S, 

56.73333°W
Fazenda Recreio, Ilha Caviana, 00.16667°S, 50.16667°W
Fazenda Santana, Ilha Mexiana, Marajó Archipelago, 

00.00375°S, 49.58333°W
Fazenda São Raimundo, km 42 (estreito), São João do 

Araguaia, Marabá, 77 m, 05.38333°S, 48.76667°W
Fazenda São Pedro, Monte Alegre, 02.00778°S, 54.06917°W
Flexal, Itaituba- Jacareacanga, km 212, left bank of Rio 

Tapajós, 05.75000°S, 57.38333°W
Floresta Estadual de Trombetas, near Rio Curuá, 00.96277°S, 

55.52230°W
Floresta Nacional Tapirapé- Aquiri, 05.80140°S, 50.51500°W
Fordlândia, Rio Tapajós, 03.66667°S, 55.50000°W
Foz do Rio Curuá, 02.40000°S, 54.08333°W
Foz do Río Curuá, right bank of Rio Amazonas, 02.55000°S, 

54.08333°W
Gonotire, Rio Fresco at confl uence with Rio Xingu, 

06.65000°S, 51.98300°W
Gorotire, Rio Xingu, 07.78333°S, 51.13333°W
Gradaús, right bank of Rio Fresco, 07.71667°S, 51.15000°W
Igarapé Açú, left bank of Rio Tapajós, 03.73333°S, 

55.51667°W
Igarapé Amorim, Rio Tapajós, 02.53333°S, 55.78333°W
Igarapé Amorin [= Igarapé Amorim], Rio Tapajós, 

02.53333°S, 55.78333°W
Igarapé Assu [= Igarapé Açu], 01.11667°S, 47.61667°W
Igarapé Assu [= Igarapé Açu], 03.73333°S, 55.51667°W
Igarapé Brabo, left bank of Rio Tapajós, 02.43333°S, 

55.00000°W
Ilha de Arapiranga, 01.33333°S, 48.56667°W
Ilha de Marajó, 01.00000°S, 49.50000°W
Ilha Mexiana, 00.03333°S, 49.58333°W
Ilha do Taiuna [= Ilha do Tayaúna], Rio Tocantins, 

02.25000°S, 49.50000°W

São Roque de Minas, Serra da Canastra, 20.23696°S, 
46.36776°W

Serra Azul (COPASA, Mateus Leme), 20.08000°S, 
44.43000°W

Serra das Cabeças, Parque Estadual da Serra do Brigadeiro, 
20.68778°S, 42.47111°W

Serra Caparaó, Fazenda Cardoso, 2 leagues NE of Ca-
paraó, 1,020 m, 20.51667°S, 41.90000°W

Serra do Caraça Private Reserve, 20.10194°S, 43.49306°W
Serra do Cipó, 19.23333°S, 43.55000°W
Serra do Papagaio, Itamonte, 22.14167°S, 44.72500°W
Sítio Maglândia, Simão Pereira, 610 m, 21.96361°S, 

43.31194°W
Sumidouro, ca. 12 km SW of Lagoa Santa, 19.54111°S, 

43.94111°W
Viçosa, 650 m, 20.75390°S, 42.88190°W
Viçosa, Mata do Paraíso, 650 m, 20.75000°S, 

42.88333°W

Pará (Estado do)

Agrovila União, 18 km S and 19 km W of Altamira, Rio 
Xingu, 100 m, 04.68333°S, 52.38333°W

Altamira, 52 km SSW, right bank of Rio Xingu, 03.65000°S, 
52.36667°W

Altamira, 54 km S and 150 km W, 200 m, 04.0000°S, 
52.75000°W

Alter do Chão, right bank of Rio Tapajós, 02.50361°S, 
54.95250°W

Amorim [= Igarapé Amorim], Rio Tapajós, 02.53333°S, 
55.78333°W

Aramanaí, Rio Tapajós, 02.75000°S, 55.18333°W
Arampucu, Rio Parú do Oeste [= Leste?], 01.13333°N, 

54.61667°W
Baião, Rio Tocantins, 02.68333°S, 49.58333°W
Barreirihhas, Rio Tapajós, 04.41667°S, 56.21667°W
Belém, 01.45000°S, 48.48333°W
Belém, Bosque, 01.45000°S, 48.48333°W
Belém, Utinga, sea level, 01.43000°S, 48.42000°W
[Wooded area around waterworks on eastern edge of 

Belém.]
Boim, Rio Tapajós, 02.81667°S, 55.16667°W
BR 165 [Brazil Highway 165], Km 217, Santarém to 

Cuiabá, 04.00000°S, 54.66700°W
BR 165, Santarém to Cuiabá, Santarém, 100 m, 02.65000°S, 

54.56667°W
Bragança, Santa Maria, Tracuateua [= Tracuatena], 

01.08333°S, 46.90000°W
Cachoeira da Porteira, Rio Trombetas, 01.08333°S, 

57.03333°W
Cametá, west bank of Rio Tocantins, 02.25000°S, 

49.50000°W
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Rio Curuá- Tinga, affl uent of Rio Curuá- Una, 03.80000°S, 
54.35000°W

Rio Jamanxim, right bank of Rio Tapajós, 04.76667°S, 
56.41667°W

Rio Riosinho, left bank of Rio Fresco, 07.11667°S, 
51.65000°W

Santa Júlia, Rio Iriri [= Ilha de Santa Júlia], 03.91667°S, 
53.11667°W

Santa Rosa, Rio Jamanxim, 05.33300°S, 55.28300°W
Santarém, Rio Tapajós, 02.43333°S, 54.70000°W
São Domingos do Capim, 01.68333°S, 47.78333°W
Serra dos Carajás, platô N4, 06.08750°S, 50.12028°W
Serra do Cachimbo, 08.95000°S, 54.90000°W
Serra Norte, 05.35000°S, 49.11667°W
Serra do Tumucumaque, 02.50000°N, 60.71667°W
Sítio Calandrinho, Tucuruí, Rio Tocantins, 03.76611°S, 

49.67250°W
Soure, 00.69610°S, 48.51910°W
Soure, Ilha de Marajó, 01.00000°S, 49.50000°W
Sumaúma, left bank of Rio Tapajós, 03.58333°S, 55.36667°W
Tauari, Rio Tapajós, 03.08333°S, 55.10000°W
Tauary [= Tauari], Rio Tapajós, 03.08333°S, 55.10000°W
Urucurituba, Rio Tapajós, 03.50000°S, 55.50000°W
Urumajó [= Vila Urumajá], Arabóia [= mata do Arabóia], 

east of Bragança, Estrada de Ferro de Bragança, 
01.05000°S, 46.65000°W

Utinga, 10 m, 01.48930°S, 48.51360°W
Vila Brabo, right bank of Rio Tocantins, 05.10000°S, 

49.35000°W
Vila Braga, Rio Tapajós, 04.41667°S, 56.28333°W
Vilarinho do Monte, Rio Xingu, 01.61667°S, 52.01667°W
Vista Alegre, Praia do Rio Camará, 00.70000°S, 47.71667°W

Paraíba (Estado da)

Areia, Mata do Pau- Ferro, 06.97000°S, 35.70000°W
Fazenda Alagamar, 9 km S and 6 km E of Mamanguape, 

06.83000°S, 35.12000°W
Fazenda Pacatuba, Sapé, Corredor São João, 07.03333°S, 

35.15000°W
Fazenda Pacatuba, 10 km NE of Sapé, 07.20000°S, 

35.15.0000°W
João Pessoa, 07.11667°S, 34.86667°W
Mamanguape, 06.83861°S, 35.12611°W
Mamanguape, Camaratuba, 06.65000°S, 35.13333°W
Mata do Pau Ferro, 6 km de Areia, 06.96667°S, 35.68333°W
Mulungu, Lagoa do Monteiro, 07.00000°S, 35.33333°W
Pirauá, 07.51860°S, 35.50300°W
Pombal, 06.72028°S, 37.80167°W
Reserva Biológica Guaribas, 06.73333°S, 35.15000°W
Rio Cuiá, bairro Valentina, 07.19170°S, 34.84243°W
Salgado São Felix, 07.35611°S, 35.44056°W

Ilha Tocantins, Tucurí, Rio Tocantins, 04.41667°S, 
49.53333°W

Insel Mexiana [= Ilha Mexiana], 00.03333°S, 49.58333°W
Iroçanga, Rio Tapajós, 02.50000°S, 55.16667°W
Iroçanga, opposite, left bank of Rio Tapajós, 00.25000°S, 

55.16667°W
Itaituba, Rio Tapajós, 04.28333°S, 55.98333°W
Itaituba, 19 km S, 04.28333°S, 55.98333°W
Jacareacanga, Rio Tapajós, 06.21667°S, 57.75000°W
Jacareacanga, Tapajós, Transamazônica Pará- Itaituba, Km 

19, 04.48333°S, 56.28333°W
Jatobal [= Puerto Jatobal], [near], 73 km N and 45 km W 

of Marabá, 100 m, 04.68333°S, 49.53333°W
Lago, Cuiteua, north bank of Rio Amazonas, 01.81667°S, 

54.96667°W
Marabá, Serra do Norte, 05.35000°S, 49.11667°W
Marajó, 01.00000°S, 49.50000°W
Marissu, 01.52333°S, 52.58167°W
Mata do Sequeirinho, Distrito de Sossego, Parauapebas, 

06.44330°S, 50.06880°W
Mocajuba, 02.58333°S, 49.50000°W
Monte Alegre, Rio Gurupatuba, 10 m, 02.01667°S, 54. 

06667°W
Monte Cristo, Juçarabena, Rio Tapajós, 04.08333°S, 

55.65000°W
Monte Dourado, 00.86667°S, 52.52833°W
Muaná, 01.53333°S, 49.21667°W
Óbidos, north bank of Rio Amazonas, 01.91667°S, 

55.51667°W
Oriximiná, Porto Trombetas, Rio Saracazinho, 01.70000°S, 

56.38333°W
Paraná do Sumaúma, mouth of Rio Tocantins, 01.85000°S, 

49.00000°W
Parauapebas, Fazenda São Luiz, 06.18333°S, 50.65000°W
Parque Nacional da Amazônia, 00.45000°S, 56.25000°W
Peixe- Boi, 01.19222°S, 47.31389°W
Pinkaití Research Station, Kayapó Indigenous Area, 

07.77056°S, 51.96194°W
Piquiatuba, Rio Tapajós, 25 m, 03.05000°S, 55.11667°W
Portel, Rio Procupi, 01.95000°S, 50.83333°W
Programa de Assentamento Benfi ca I, Itupiranga, 05.17000°S, 

49.36000°W
Project Pinkaití Research Station, Kayapó Indigenous Re-

serve, 07.68333°S, 51.86667°W
Puerto Jatobal, 73 km N and 45 km W of Maraba, 

04.68333°S, 49.53333°W,
Reserva Biológica de Trombetas, Oriximiná, 01.40000°S, 

56.47000°W
Rio Arapiuns, Santarém, left bank of Rio Tapajós, 

02.36667°S, 55.06667°W
Rio Bracjá, mouth, right bank of Rio Xingu, 03.41667°S, 

51.83333°W
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Correntes, 09.12890°S, 36.33030°W
Dois Irmãos, 08.05000°S, 35.90000°W
Exu, 07.51667°S, 39.71667°W
Garanhuns, 853 m, 08.90000°S, 36.48333°W
Garanhuns, Sítio Cavaquinho, 08.90000°S, 36.48333°W
Igarassu, 07.83417°S, 34.90639°W
Macaparana, 07.55470°S, 35.45310°W
Macaparana, Fazenda Água Fria, 45 m, 07.56667°S, 

35.45000°W
Mata de Dois Irmãos, 08.00000°S, 34.93333°W
Mata do Macuco, Sítio Bituri, Brejo da Madre de Deus, 

762 m, 08.14583°S, 36.37111°W
Mata Tauá, Usina Trapiche, 08.52948°S, 35.16919°W
Mata Xanguá, 08.65000°S, 35.16667°W
Parque Nacional do Catimbau, 08.52361°S, 37.24014°W
Pernambuco [= Recife], 08.05000°S, 34.90000°W
Pesqueira, 08.35778°S, 36.69639°W
Recife, 08.05000°S, 34.90000°W
Recife, 40 km W, 08.05000°S, 34.90000°W
Saltinho, Rio Formoso, 08.75000°S, 35.10000°W
São Lorenço, 28– 60 m, 08.00000°S, 35.05000°W
São Lorenço da Mata, 45 m, 08.00352°S, 35.02143°W
São Vicente Ferrer, 07.58333°S, 35.48333°W
Sítio Cavaquinho, Garanhuns, 08.90000°S, 36.48333°W
Vila Feira Nova, 07.51667°S, 35.55738°W

Piauí (Estado do)

Coronel José Dias, 08.81583°S, 42.51278°W
Estação Ecológica de Uruçuí- Una, 08.86667°S, 44.96667°W
Estação Ecológica de Uruçuí- Una, 325 m, 08.85000°S, 

45.01667°W
Fazenda Felicidade, Coronel José Dias, 08.81639°S, 

42.51250°W
João Costa, 08.05148°S, 42.42026°W
Lagoa Alegre, 04.50000°S, 42.61667°W
São João do Piauí, 08.35806°S, 42.24667°W

Rio de Janeiro (Estado do)

Abraão, Ilha Grande, 23.13528°S, 44.17472°W
Angra dos Reis, Terra Indígena Guarani Sapukai, 22.83333°S, 

44.38333°W
Angra dos Reis, sea level, 23.00000°S, 44.30000°W
Barro Branco, Duque de Caxias, 22.62028°S, 43.26361°W
Bemposta, 22.15000°S, 43.11667°W
Cabiúnas, Macaé, 22.28616°S, 41.73680°W
Cambuci, 21.48417°S, 41.87278°W
Campos do Itatiaia, Parque Nacional do Itatiaia, 22.39056°S, 

44.67056°W
Carapebus, 9 m, 22.27500°S, 41.66889°W
Casimiro de Abreu, 109 m, 23.48056°S, 42.20417°W

Paraná (Estado do)

Castro, 980 m, 24.78333°S, 50.00000°W
Curitiba, 25.43333°S, 49.26667°W
Estação Ecológica do Canguiri, Piraquara, 905 m, 

25.45000°S, 49.06667°W
Estação Ecológica do Canguiri, Piraquara, 25.44167°S, 

49.06333°W
Estação de Roça Nova, Município de Piraquara, 25.41667°S, 

49.08333°W
Fazenda Monte Alegre, 885 m, 24.20000°S, 50.55000°W
Fazenda Panagro, 25.91667°S, 49.40000°W
Fênix, 23.90000°S, 51.95000°W
Foz do Iguaçu, 200 m, 25.65000°S, 54.46667°W
Guajuvira, 25.60000°S, 49.53333°W
Ilha Rasa, Guaraqueçaba, 25.34042°S, 48.409789°W
Jaguariaíva, 850 m, 24.25000°S, 49.70000°W
Mananciais da Serra, Piraquara, 25.44667°S, 49.06333°W
Mangueirinha, 26.91667°S, 52.18333°W
Monte Alegre, 24.28333°S, 50.60000°W
Nova Tirol, 25.46667°S, 49.05000°W
Ortigueira, 24.20000°S, 50.95000°W
Palmira, 25.70000°S, 50.15000°W
Parque Barigüi, Bairro Mercês, Curitiba, 25.41556°S, 

49.30083°W
Piraquara, Mananciais da Serra, 25.44167°S, 49.06333°W
Ponta Grossa, 25.09500°S, 50.16190°W
Represa de Guaricana, 25.47694°S, 48.83444°W
Rio Paracaí, 23.68333°S, 53.95000°W
Rio Paranapanema, Fazenda Coioá, Cambará, 455 m, 

22.95000°S, 49.98333°W
Roça Nova, 25.46667°S, 48.96667°W
Roça Nova, Serra do Mar, 25.47194°S, 49.01389°W
Salto Caxias Dam, lower Rio Iguaçu, 25.50000°S, 

53.50000°W
Telêmaco Borba, 24.10000°S, 50.51667°W
Tijucas do Sul, 25.95000°S, 49.23333°W
Usina Hidroelétrica de Guaricana, Morretes, 400 m, 

25.66667°S, 48.91667°W
Usina Hidroelétrica de Salta Caixas, 25.41670°S, 

53.18330°W

Pernambuco (Estado de)

Agrestina, 08.45000°S, 35.93333°W
Bodocó, 07.77833°S, 39.94111°W
Bom Conselho, 09.16972°S, 36.67972°W
Bonito, 08.48333°S, 35.73333°W
Buíque, Parque Nacional do Catimbau, 972 m, 08.58161°S, 

37.24144°W
Buíque, Sítio Mata Verde, 08.61667°S, 37.15000°W
Caruaru, 08.28240°S, 35.97490°W
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Praia Vermelha, Ilha Grande, 23.116560°S, 44.36000°W
Quissamã, 22.14671°S, 41.44043°W
Reserva Biológica de Poço das Antas, Silva Jardim, 

22.53330°S, 42.28330°W
Reserva Biológica União, Rio das Ostras, 22.43531°S, 

42.03283°W
Restinga da Barra de Maricá, Maricá, 22.95713°S, 

42.88719°W
Restinga do Farolzinho, Farol de São Tomé, Campos dos 

Goytacazes, 22.00000°S, 40.98333°W
Restinga de Iquipari- Grussaí, Grussaí, São João da Barra, 

21.74472°S, 41.04028°W
Rio Bonito, 22.66667°S, 42.61667°W
Rio de Janeiro, sea level, 22.90000°S, 43.23333°W
Sepetiba, 22.96667°S, 43.70000°W
Serra de Macaé, 22.31667°S, 42.33333°W
Silva Jardim, 22.65083°S, 42.39167°W
Sítio Santana, Beira de Lagoa, Quissamã, 22.07056°S, 

41.35361°W
Sítio Xitaca, Debossan, Nova Friburgo, 22.43333°S, 

42.53333°W
Socavão, near Teresópolis, 22.43333°S, 42.90000°W
Teresópolis, 22.43333°S, 42.98333°W
Teresópolis, 902 m, 22.26667°S, 42.98333°W
Teresópolis, Vale das Antas, 22.45000°S, 44.03330°W
Teresópolis, Vieira, 22.21833°S, 42.71652°W
Tijuca, Trapicheiro, 22.93333°S, 43.28333°W
Vale do Paraíba, Itatiaia, 22.38333°S, 44.6333°W
Venâncio Aires, 29.58333°S, 52.20000°W

Rio Grande do Sul (Estado do)

Aceguá, 8 km E, 31.86300°S, 54.08300°W
Alegrete, 29.78333°S, 55.76667°W
Aratiba, 27.40718°S, 52.29625°W
Bagé, 31.31667°S, 54.10000°W
Banhado do Pontal, Triunfo, 29.93333°S, 51.71667°W
Beco dos Cegos, 5 m, 30.23793°S, 51.09527°W
BR 176 [Brazil Highway 176], Manoel Viana, 29.39300°S, 

55.42942°W
Butiá, 30.11972°S, 51.96222°W
Cachoeira do Sul, 30.03917°S, 52.89389°W
Cambará do Sul, 1,000 m, 29.20000°S, 50.25000°W
Cambará do Sul, Parque Nacional da Serra Geral, 

29.06973°S, 49.99473°W
Cambará do Sul, Parque Nacional da Serra Geral, 

29.06972°S, 49.99472°W
Candiota, 31.55806°S, 53.67250°W
Capão do Leão, Mostardas, 31.10000°S, 50.92000°W
Capão Novo, 4 m, 29.67750°S, 49.96889°W
Charqueadas, 29.95000°S, 51.61667°W
Chico Lomã, 52 m, 29.90444°S, 50.50428°W

Casimiro de Abreu, Reserva Biológica de Poço das Antas, 
22.58333°S, 42.28333°W

Caxias [= Duque de Caxias], 22.47080°S, 43.18420°W
Centro de Primatologia, Magé, 22.58333°S, 42.83333°W
Fazenda Alpina, Teresópolis, 22.41667°S, 42.83333°W
Fazenda Boa Fé, 902 m, 22.43000°S, 42.98000°W
Fazenda Boa Fé, Teresópolis, 22.35750°S, 42.90139°W
Fazenda Carlos Guinle, Estrada Rio- Teresópolis, 22.45000°S, 

42.95611°W
Fazenda Comari, Teresópolis, 22.43333°S, 42.98333°W
Fazenda Consorciadas, 22.58000°S, 42.91000°W
Fazenda Marimbondo, 1,570 m, 22.36069°S, 44.56667°W
Fazenda Nova Friburgo, 22.31222°S, 42.51472°W
Fazenda Santo Antônio da Aliança, Valença, 22.37167°S, 

43.78972°W
Fazenda São José da Serra, Bonsucesso, Sumidouro, 

22.22528°S, 42.70806°W
Fazenda São Pedro, 21.30000°S, 41.11667°W
Fazenda Velha, Tijuca, 300 m, 22.90000°S, 43.23333°W
Fazenda do Tenente, São João de Marcos, 22.76667°S, 

44.01667°W
Fazenda União, Casimiro de Abreu, 20 m, 22.48333°S, 

42.20000°W
Gávea, 22.96667°S, 43.23333°W
Guapimirim, Garrafão, 700 m, 27.47444°S, 42.98333°W
Ilha Grande, 23.15000°S, 44.23333°W
Itaquaí, 22.85220°S, 43.77530°W
Itatiaya [= Pico das Agulhas Negras], 1,455 m, 22.38333°S, 

44.63333°W
Macaé de Cima, Pirineus, 22.43000°S, 42.51670°W
Mambucaba, Angra dos Reis, 23.02139°S, 44.51722°W
Mangaratiba, 22.92000°S, 44.10900°W
Maricá, 5 m, 22.96140°S, 42.86090°W
Mata do Carvão, São Francisco do Itabapoana, 

21.39218°S, 41.09196°W
Mata do Mamede, 23.00000°S, 44.32000°W
Mata da Rifa, Parque Estadual do Desengano, 21.87861°S, 

41.90389°W
Morro do Itaoca, Campos dos Goytacazes, 21.78899°S, 

41.43665°W
Nova Friburgo, 22.16550°S, 42.31520°W
Nova Friburgo, Córrego Grande, 26 km NE of Socavão, 

1,080 m, 22.28333°S, 42.68333°W
Parque Estadual dos Três Picos, 700 m, 22.40000°S, 

42.58333°W
Parque Nacional do Itatiaia, 22.44000°S, 44.62000°W
Parque Nacional do Itatiaia, Maromba, 22.33306°S, 

44.62000°W
Parque Nacional da Restinga de Jurubatiba, Carapebus, 

22.25000°S, 41.65000°W
Parque Nacional da Serra dos Órgãos, base da Pedra do 

Sino, Campo das Antas, 22.45944°S, 43.02778°W
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Santa Maria, 29.68417°S, 53.80694°W
Sapiranga, Alto Ferrabraz, Morro Ferrabraz, 28.89833°S, 

49.54916°W
São Borja, 28.61667°S, 56.01667°W
São Francisco de Paula, 900 m, 29.44806°S, 50.58361°W
São João do Monte Negro, 29.70000°S, 51.46667°W
São Lourenço do Sul, 31.36667°S, 51.96667°W
São Lourenço [= São Lourenço do Sul], sea level, 31.36667°S, 

51.96667°W
Sapiranga, 29.63810°S, 51.00690°W
Taim, 32.49028°S, 52.58083°W
Tapes, 30.40240°S, 51.23450°W
Taquara [= Taquara do Mundo Novo], 29.64250°S, 

50.79535°W
Tavares, 16 m, 31.28722°S, 51.09361°W
Torres, 29.33450°S, 49.72690°W
Torres, 29.33528°S, 49.72694°W
Torres, Faxinal Norte Lagoa Itapeva, 29.50000°S, 

49.91667°W
Tramandaí, 29.98472°S, 50.13361°W
Três Barras, margins of Rio Uruguai, Aratiba, 27.32750°S, 

52.23083°W
Tupanciretã, 28.93333°S, 53.66667°W
Uruguaiana, 29.75472°S, 57.08333°W
Usina Hidroelétrica de Itá, right margin of Rio Uruguay, 

400 m, 27.33333°S, 52.23333°W
Venâncio Aires, 29.58333°S, 52.20000°W
Victor Graeff, 411 m, 28.56667°S, 52.75000°W

Rondônia (Estado de)

Abunã, left bank of Rio Madeira, 09.53494°S, 65.34383°W
Alto Paraíso, 130 m, 09.71667°S, 63.31667°W
Alvarada d’Oeste, BR 429 [Brazil Highway 429], Km 87, 

11.34139°S, 62.28639°W
Barão de Melgaço, Rio da Comemoração, upper Rio 

 Ji- Paraná, 350 m, 11.86700°S, 60.71700°W
Cachoeira Nazaré, left bank of Rio Ji- Paraná, 10.85000°S, 

61.93333°W
Cachoeira Nazaré, left bank of Rio Ji- Paraná, 100 m, 

09.75000°S, 61.91667°W
Calama, 08.05000°S, 62.88333°W
Campos dos Palmares de Maria de Molina, 12.12000°S, 

60.48222°W
Jirau, right bank of Rio Madeira, 40 km SE of Jaci- Paraná, 

Porto Velho, 09.33444°S, 64.72722°W
João Bonifácio, 499 m, 12.16667°S, 60.08333°W
Ouro Preto d’Oeste, Rio Paraíso, 10.71667°S, 62.2333°W
Pimenta Bueno, 11.65000°S, 61.20000°W
Pista Nova, 8 km N of Porto Velho, 08.76667°S, 63.90000°W
Porto Velho, Rio Madeira, 08.76667°S, 63.90000°W
Porto Velho, 49 km E, 08.75000°S, 63.50000°W

Cidreira, 30.18111°S, 50.20556°W
Colônia do Mundo Novo [= Colônia de Santa Maria do 

Mundo Novo], 29.60000°S, 50.76667°W
Dom Pedrito, 30.98278°S, 54.67306°W
Eldorado do Suy, Charqueadas, 50 m, 29.98333°S, 

51.63333°W
Esmeralda, 28.05360°S, 51.19030°W
Estação Ecológica do Taim, sea level, 32.65000°S, 

52.60000°W
Faxinal, 30.30000°S, 51.68333°W
Faxinalzinho, 27.33664°S, 52.66969°W
Fazenda Aldo Pinto, São Nicolau, 28.13333°S, 55.26667°W
Fazenda Caçapava, 32.86667°S, 52.53333°W
Fazenda Marcelina, 30.36700°S, 50.38700°W
General Câmara, 29.90500°S, 51.76028°W
Guaíba, 30.10000°S, 51.31667°W
Hermenegildo, 33.65000°S, 53.28333°W
Itapeva, Torres, 29.45083°S, 49.92722°W
Itaqui, 28.12528°S, 56.55306°W
Lagoa do Peixe, 31.30000°S, 51.00000°W
Marinheiros Island, 32.02499°S, 52.17218°W
Morro do Osório, 29.88333°S, 50.26667°W
Mostardas, 31.10694°S, 50.92111°W
Osório, 29.88667°S, 50.26972°W
Osório, Morro Osório, 29.90000°S, 50.26667°W
Palmares do Sul, 13 m, 30.25778°S, 50.50972°W
Palmital, 131 m, 29.66667°S, 52.93333°W
Parque Estadual de Itapuã, 30.82440°S, 51.32480°W
Parque Nacional dos Aparados da Serra, Cambará do Sul, 

29.25000°S, 48.83333°W
Parque Estadual do Turvo, 100– 400 m, 27.13000°S, 

53.80000°W
Parque de Itapuã [= Parque Estadual de Itapuã], 170 m, 

30.36123°S, 51.02602°W
Passinhos, 135 m, 30.03000°S, 50.38861°W
Passo do Narciso, Maçambará, 29.12628°S, 55.39989°W
Pelotas, 31.77194°S, 52.34250°W
Pinheiros, Candelária, 29.78333°S, 52.73333°W
Piraju, Manoel Viana, 29.40331°S, 55.58028°W
Pontal do Morro Alto, 29.77080°S, 50.18750°W
Porto Alegre, 30.07917°S, 51.12500°W
Praia do Cassino, 32.20900°S, 52.18700°W
Quaraí, 30.38750°S, 56.45139°W
Quintão, 29.66667°S, 50.20000°W
Reserva Ecológica do Taim, 32.66667°S, 52.58333°W
Rio Grande, 32.03500°S, 52.09861°W
Rio Uruguay, south bank, Município de Aratiba, 27.39427°S, 

52.30028°W
Rondinha, Parque Estadual Florestal de Rondinha, 

28.73882°S, 50.27794°W
Rota do Sol, Tainhas— Terra de Areia, 29.43333°S, 

50.15000°W
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Morro dos Conventos, 28.95000°S, 49.38333°W
Parque Estadual da Serra do Tabuleiro, 27.73333°S, 

48.81667°W
Palhoça, 27.63333°S, 48.66667°W
Paulo Lopes, 27.93333°S, 48.70000°W
Pinheiros, Anitápolis, 520 m, 27.90000°S, 49.13333°W
Rancho Queimado, 27.66667°S, 49.016667°W
Reserva Biológica Estadual do Sassafrás, 950 m, 26.70000°S, 

49.66667°W
Santo Amaro da Imperatriz, 27.41170°S, 48.46430°W
Teresópolis, 27.83330°S, 48.66700°W
Urubici, Morro da Igreja, Parque Nacional de São Joa-

quim, 28.12778°S, 49.47083°W

São Paulo (Estado de)

Alto da Serra [= Paranapiacaba, Serra do Mar], 800 m, 
23.78333°S, 46.31667°W

Americana, 22.74028°S, 47.33444°W
Araraquara, 21.79440°S, 48.02560°W
Ariri, Cananéia, 25.21472°S, 48.04250°W
Atibaia, 23.11673°S, 46.55640°W
Avanhandava, Rio Tietê, 21.46667°S, 49.95000°W
Bananal, Reserva Ecológica do Bananal, 23.78333°S, 

46.30000°W
Barra do Guaraú, Cananéia, 52 m, 24.73333°S, 48.05000°W
Barra do Icapara, 24.68333°S, 47.43333°W
Barra do Ribeirão Onça Parda, 24.31667°S, 47.85000°W
Biritiba Mirim, 23.95000°S, 46.05000°W
Bonito, 24.25000°S, 48.16667°W
Boracéia, 23.63333°S, 45.86667°W
Butantan, 23.53333°S, 46.61667°W
Caçapava, 23.10000°S, 45.71667°W
Capão Bonito, 24.18250°S, 48.23420°W
Campinas, 22.90083°S, 47.05722°W
Campininha, Campinas, 22.52000°S, 47.04000°W
Caraguatatuba, 23.60000°S, 45.40000°W
Casa Grande, 23.43300°S, 46.93300°W
Caucaia do Alto, 100– 1,100 m, 23.66670°S, 47.01667°W
Cotia, 23.61667°S, 46.93333°W
Cotia, Reserva Morro Grande, 23.48333°S, 46.78333°W
Cristo, 800– 1,000 m, 23.85000°S, 47.47000°W
Estação Biológica do Bananal, 22.80000°S. 44.36667°W
Estação Biológica de Boracéia, 850 m, 23.65000°S, 

45.86667°W
Estação Biológica Jataí, 21.55000°S, 47.75000°W
Estação Biológica de Santa Bárbara, 22.80000°S, 

49.23333°W
Estação Ecológica do Bananal, Bananal, 22.80000°S, 

44.36000°W
Estação Experimental de Ubatuba, 23.41667°S, 45.16667°W
Estação de Ferro Noroeste, Braúna, 19.67014°S, 50.30002°W

Rio Roo se velt, left bank of upper Rio Aripuanã, 12.01667°S, 
60.25000°W

Samuel, 08.75000°S, 63.46667°W
Usina Hidroelétrica Samuel, Rio Jamari, 08.75000°S, 

63.46667°W
Vilhena, 12.73343°S, 60.14368°W
Vilhena, Fazenda Planalto, 600 m, 12.53333°S, 60.36667°W

Roraima (Estado de)

BR 174 [Brazil Highway 175], frontier between Brazil and 
Venezuela, frontier mark 8, 04.47000°N, 62.08000°W

Caracaraí, Parque Nacional do Viruá, 01.81611°N, 
61.12806°W

Colônia do Apiaú, margem direita do Igarapé Serrinha, 
Rio Mucajaí, 02.63333°N, 61.20000°W

Ilha de Maracá, 03.36667°N, 61.43333°W
Parque Nacional do Viruá, 01.48335°N, 61.03339°W
Rio Branco, Conceição, 02.18333°N, 60.96667°W
Rio Catrimani, 00.47000°N, 61.73000°W
Rio Cotinga, Limão, 03.93333°N, 60.50000°W
Rio Mucajaí, lower, south of Boa Vista, 02.42000°N, 

60.87000°W
Rio Uraricoera, 03.03300°N, 60.50000°W
Serra da Lua, 02.85000°N, 60.71667°W
Sunumu, 04.16667°N, 60.50000°W
Taparinha [= Lago do Cobra, Caracaraí], 01.81611°N, 

61.12806°W

Santa Catarina (Estado de)

Alta da Boa Vista, 1,200 m, 27.70000°S, 49.15000°W
Baragem do rio São Bento, 28.60000°S, 49.55000°W
Caldas da Imperatriz, 27.73298°S, 48.81274°W
Caldas da Imperatriz, Parque Estadual Serra do Tabuleiro, 

27.83333°S, 48.78333°W
Colônia Hansa, 26.43333°S, 49.23333°W
Corupá, 26.43333°S, 49.23333°W
Fazenda Gateados, 920– 1,000 m, 27.96667°S, 50.81667°W
Florianópolis, 27.58333°S, 48.56667°W
Florianópolis, Rio Tavares, CASAN, Rodovia Estadual SC 

405, 27.65000°S, 48.50000°W
Hansa [= Corupá], 26.43333°S, 49.23333°W
Ilha de Santa Catarina, 27.60000°S, 48.50000°W
Ilhas Moleques do Sul, 27.85000°S, 48.43333°W
Itá, 27.35000°S, 52.31667°W
Itapiranga, 27.10100°S, 53.42440°W
Jaborá, 27.17580°S, 51.73360°W
Jaguaruna, 20 m, 28.61500°S, 49.02556°W
Joinville, 26.30000°S, 48.83333°W
Mono, Parque Natural Municipal Nascentes do Garcia, 

27.01667°S, 49.23333°W



1242 Mammals of South America

Pilar do Sul, 23.81667°S, 47.68333°W
Piquete, 22.60000°S, 45.18333°W
Porto Cabral, Rio Paraná, 22.30000°S, 52.63333°W
Primeiro Morro, 24.36667°S, 47.81667°W
Posto Indígena Icatu, Braúna, 400 m, 22.5000°S, 50.31667°W
Presidente Epitácio, left bank of Rio Paraná, 21.76667°S, 

52.11667°W
Primeiro Morro, 24.36667°S, 47.81667°W
Quadro Penteado, 24.38333°S, 47.91667°W
Quilombo, Reserva Florestal do Morro Grande, 800– 

1,000 m, 23.76000°S, 47.00000°W
Reserva Florestal do Morro Grande, 900 m, 23.65000°S, 

47.01667°W
Riacho Grande, 777 m, 23.80000°S, 46.58000°W
Ribeirão Grande, 24.16667°S, 48.35000°W
Ribeirão Preto, campus Universidade de São Paulo, 

21.18333°S, 47.80000°W
Rio Feio [= Rio Aguapel], 22.01667°S, 49.65000°W
Rio Guaratuba, Santos, 23.78333°S, 45.91667°W
Salto Grande, 22.90000°S, 49.98333°W
Salto de Pirapora, Bairro da Ilha, 23.71667°, 47.61667°W
Salto de Pirapora, 500 m, 23.60000°S, 47.56667°W
Santos, 23.96667°S, 46.31667°W
São José da Boa Vista, 21.96667°S, 46.78333°W
São José do Rio Preto, 20.80000°S, 49.38333°W
São Luís do Paraitinga, 900 m, 23.22000°S, 45.31000°W
São Sebastião, 23.80000°S, 45.41667°W
São Sebastião, Ilha de São Sebastião, 23.83333°S, 

45.33333°W
Serra da Bocaina, 22.70000°S, 44.63333°W
Serra da Fartura, 21.89350°S, 46.75300°W
Serra da Juréia, 24.53333°S, 47.25000°W
Tapiraí, 24.58330°S, 47.80000°W
Teodoro Sampaio, 400 m, 22.51667°S, 52.16667°W
Ubatuba, 23.41667°S, 45.11667°W
Ubatuba, Núcleo Picinguaba, Parque Estadual da Serra do 

Mar, 23.33333°S, 44.85000°W
UHE de Ourinhos, Rio Ribeira [on border with Paraná 

state], 501 m, 23.15083°S, 49.96944°W
Vanuire, 21.78333°S, 50.78333°W
Varjão, Bertioga, sea level, 23.75000°S, 45.91667°W
Varjão do Guaratuba, Bertioga, 23.71667°S, 45.88333°W
Ypanema [= Bacaetava], 950 m, 23.43722°S, 47.38333°W

Sergipe (Estado de)

Arauá, 11.23333°S, 37.61667°W
Canindé de São Francisco, 09.64222°S, 37.78861°W
Cristinápolis, 11.47528°S, 37.75556°W
Estância, south of, 11.30000°S, 37.44000°W
Fazenda Capivara, 7 km SE of Brejo Grande, 10.48333°S, 

36.43333°W

Fazenda Banaura, left margin of Rio Branco, 24.21472°S, 
46.78889°W

Fazenda Califórnia, Serra do Bananal, 22.83333°S, 
44.46667°W

Fazenda Intervales, 24.33333°S, 48.41667°W
Fazenda Intervales, Capão Bonito, 24.25000°S, 48.16667°W
Fazenda Intervales, Base do Carmo, 24.33333°S, 48.41667°W
Fazenda Intervales (base do Carmo), Capão Bonito, 700 m, 

24.33333°S, 48.41667°W
Fazenda João XXIII, 689 m, 23.94361°S, 47.66667°W
Fazenda Passes, Santo Antônio do Aracanguá, 20.93670°S, 

50.49560°W
Fazenda Sete Lagoas, Mogi Guaçu, 22.21667°S, 47.06667°W
Floresta Nacional de Ipanema, 20 km NW of Sorocaba, 

23.43528°S, 47.62806°W
Guarapiranga Reservoir, Interlagos, 23.71667°S, 

46.70000°W
Guaratuba, 23.75000°S, 45.91667°W
Iguapé, sea level, 24.70810°S, 47.55530°W
Ilha do Cardoso, 25.13333°S, 47.96667°W
Ilha do Cardoso, Cananéia, 23.83333°S, 47.96667°W
Ilha do Mar Virado, 23.56667°S, 45.16667°W
Ilha de São Sebastião, 23.81667°S, 45.33333°W
Interlagos, São Paulo, 23.71667°S, 46.70000°W
Ipanema [= Bacaetava], 23.43330°S, 23.43330°W
Iporanga, 24.58556°S, 48.59306°W
Iporanga, Parque Estadual Turístico do Alto Ribeira (PE-

TAR), 24.56666°S, 48.633330°W
Itapetininga, 23.55972°S, 48.05310°W
Itapetininga, 647 m, 23.60000°S, 48.05000°W
Itapura, 20.66667°S, 51.51667°W
Itararé, 755 m, 24.11250°S, 49.33167°W
Juréia, 24.50000°S, 47.20000°W
Lins, Campestre, 21.66667°S, 49.75000°W
Morretinho, 24.31667°S, 47.80000°W
Mulheres, 800– 1,000 m, 24.05000°S, 48.37000°W
Museros, 800– 1,000 m, 24.22000°S, 48.40000°W
Paranapiacaba, 820 m, 23.78333°S, 46.30000°W
Parque Estadual da Cantareira, 23.36667°S, 46.60000°W
Parque Estadual Intervales, Barra Grande, ca. 900 m, 

24.28333°S, 48.35000°W
Parque Estadual Intervales, Base do Carmo, 24.33333°S, 

48.41667°W
Parque Estadual Morro Grande, Caucaia do Alto, 23.68333°S, 

46.96667°W
Parque Estadual da Serra do Mar, Núcleo Santa Virgínia, 

10 km NW of Ubatuba, 23.35833°S, 45.12500°W
Parque Estadual Turístico do Alto Ribeira, 81 m, 24.58356°S, 

48.58333°W
Parque Nacional da Bocaina, 22.83333°S, 44.68333°W
Pedreira, 22.74190°S, 46.90140°W
Picinguaba, Ubatuba, 23.35556°S, 44.86556°W
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Chile Chico, 2 km S and Chile Chico Aeródromo, 1 km W, 
46.55000°S, 71.93333°W

Chile Chico, 20 km S, 46.53333°S, 71.66667°W
Chonos Islands [= Archipiélago de los Chonos], 45.00000°S, 

74.00000°W
Coyhaique [also spelled Coihaique; = Estancia Coyhaique], 

45.56667°S, 72.06667°W
Coyhaique, 3 km N, Reserva Nacional Coyhaique, Laguna 

Venus, 750 m, 45.53014°S, 72.03328°W
Coyhaique Alto, 1 km E, 45.46667°S, 71.58333°W
El Manzano, 47.15000°S, 72.65000°W
Estancia Chacabuco, Cochrane, 47.26667°S, 

72.55000°W
Fin del Fiordo Ofhidro, 48.40021°S, 73.83390°W
Fundo Los Flamencos, 4.5 km SE of Coyhaique Alto, 

730 m, 45.41281°S, 71.56044°W
General Carrera, 4 km W, Pto. Ibáñez, 46.30000°S, 

71.93333°W
Isla Gunther, 43.93333°S, 73.70000°W
Lago Atravesado, 44.70000°S, 72.28333°W
Melinka, Isla Guaitecas, 43.89654°S, 73.74420°W
Osorno, Paso Puyehue, 40.60000°S, 71.83333°W
Parque Nacional Queulat, 44.56667°S, 72.45000°W
Puerto Aisén, 45.40000°S, 72.70000°W
Puerto Chacahuco, ca. 15 km E, NW end of Lago Reisco, 

45.45958°S, 72.72785°W
Puerto Ibáñez, 46.26667°S, 71.96667°W
Puerto Ingeniero Ibáñez, 0.25 km W, 46.27100°S, 

71.96800°W
Reserva Nacional Coyhaique, 3 km N of Coyhaique, 

45.53905°S, 72.06100°W
Río Aysén [= Aisén], 45.41667°S, 72.80000°W
Río Ñirehuao, 45.23333°S, 71.73333°W
Sector El Manzano, 47.15000°S, 72.65000°W

Antofagasta (Región de)

Aguas Calientes, 23.91667°S, 67.66667°W
Calama, 2,300 m, 22.46667°S, 68.93333°W
Copacoya [= Cerro Copacoya], vicinity, 22.31667°S, 

68.03333°W
El Laco, 56 km SE of Socaire, 4,400 m, 23.97607°S, 

67.49035°W
Llullaillaco, 24.72273°S, 68.53748°S
Ojos de San Pedro, 55 mi NE of Calama, 12,500 ft, 

21.96667°S, 68.33333°W
Paposo, 150 m, 25.01667°S, 70.46667°W
Paposo, vicinity, 648 m, 25.00719°S, 70.451367°W
Pingo- Pingo [= Cerro Pingo- Pingo], 3,305 m, 23.96667°S, 

68.46667°W
Salar de Atacama, 2,261 m, 23.50000°S, 68.250000°W
San Pedro de Atacama, 22.91667°S, 68.21667°W

Fazenda Cedro, near Estância, outside Crasto, 11.33694°S, 
37.41472°W

Fazenda Cruzeiro, 13 km SSE of Cristinápolis, 80 m, 
11.58333°S, 37.71667°W

Nossa Senhora da Glória, 10.21833°S, 37.42028°W
Pacatuba, 1 km W, 10.50000°S, 37.50000°W
Penedo, 2 km SW, ca. 10.30717°S, 36.58685°W

Tocantins (Estado do)

Aliança do Tocantins, 11.30000°S, 48.93333°W
Araguatins, 05.63333°S, 48.11667°W
Área de Proteção Ambiental de Jalapão, 481 m, 10.60000°S, 

46.70000°W
Buriti, 05.31583°S, 48.22889°W
Cana Brava, 12.78333°S, 46.86667°W
Dianópolis, 11.63333°S, 46.83333°W
Fazenda Lago Verde, 180 m, 10.86919°S, 49.69781°W
Fazenda Osara, 05.28333°S, 48.30000°W
Formoso de Araguaia, 11.78333°S, 49.75000°W
Jalapão, 10.05000°S, 46.96667°W
Lagoa da Confusão, 10.79360°S, 49.62361°W
Lajeado, 09.75000°S, 48.35000°W
Paranã, Fazenda São João, 12.91389°S, 47.62000°W
Parque Nacional do Araguaia, 10.45000°S, 50.48333°W
Peixe, 240 m, 12.25000°S, 48.26667°W
Pium, Parque Estadual do Cantão, 09.30200°S, 49.96000°W
Ponte Alta do Tocantins, Estação Ecológica Serra Geral do 

Tocantins, 533 m, 10.66667°S, 46.86667°W
Porto Nacional, 10.70000°S, 48.41667°W
Rio Santa Teresa, 20 km NW of Peixe, 11.84278°S, 

48.63556°W
Rio Sono, 09.35989°S, 47.87533°W

Ca rib be an Netherlands [= formerly 
Netherlands Antilles]

Aruba

Sero Blanco, 12.51667°N, 70.01667°W

Curaçao

Klein Santa Maria [= Santa Martabaai], 12.28333°N, 
69.13333°W

Chile

Aysén (Región de)

Chacabuco valley, 100 km SSW of Puerto Ibáñez, 47.25000°S, 
72.66667°W
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Choquelimpie, 114 km NE of Arica, 4,615 m, 18.28333°S, 
69.31667°W

Chungará, 18.25000°S, 69.16667°W
Cuesta Zapahuira, 25 km SSW of Putre, 18.26667°S, 

69.58333°W
Guallatiri, 18.48300°S, 69.16700°W
Parinacota, 4,500 m, 18.20000°S, 69.26667°W
Putre, 3,500 m, 18.20000°S, 69.58333°W
Putre, 1 km W, 3,500 m, 18.20000°S, 69.65000°W
Putre, 6 mi E, 4,200 m, 18.16000°S, 69.47500°W
Quebrada de Camarones, 19.18333°S, 70.26667°W
Timar, 2,750 m, 18.75000°S, 69.70000°W
Valle de Azapa, 40 km SE of Arica, 18.48333°S, 70.23333°W
Vallenar, 28.56667°S, 70.75000°W

Atacama (Región de)

Altamira, coastal mountains of Vllenar, 26.45000°S, 
70.31667°W

Bahía Salado, 55 km S of Caldera, ca. 27.66369°S, 
70.94060°W

Caldera, 27.06667°S, 70.08333°W
Copiapó, 45 km S, ca. 27.74955°S, 70.48043°W
Domeyko, 28.95000°S, 70.90000°W
Laguna Santa Rosa, 27.08333°S, 69.16667°W
Leoncitos [= Vegas del Leoncito], 26.53333°S, 68.95000°W
Piedra Colgada, 27.30000°S, 70.48333°W
Playa Rodillo, 1.5 km N of Caldera, ca. 27.05608°S, 

70.80842°W
Quebrada de Pajonales, 22 km N of Caldera, 27.05000°S, 

70.66667°W
Quebrada Piedras Lindas, Parque Nacional Nevado Tres 

Cruces, 27.47333°S. 69.00255°W
Ramadilla [= Ramadillas], 27.31667°S, 70.55000°W
Salar de Pedernales, 26.25000°S, 69.16667°W
Santa Rosa, 27.08333°S, 69.16667°W
Vallenar, 28.58333°S, 70.76667°W
Vallenar, 40 km E, 28.56667°S, 70.34118°W

Biobío (Region de)

Aguas Calientes, 5 km E of Termas Chillán, 2,000 m, 
36.90000°S, 71.38333°W

Aserradero, 7 km below Termas Chillán, 36.90000°S, 
71.41667°W

Chillán, 36.90000°S, 71.41667°W
Concepción, 36.83333°S, 73.05000°W
Isla Moche [= Isla Mocha], 38.36667°S, 73.91667°W
Laguna del Laja, Río Petronquines, 37.35000°S, 71.30000°W
Las Quilas, Termas de Chillán, 36.90000°S, 71.51667°W
Moche Island [= Isla Mocha], 38.36667°S, 73.91667°W
Quirihue, Los Remates, 36.26667°S, 72.53333°W

San Pedro de Atacama, 5 mi S, 2,400 m, 22.98933°S, 
68.21667°W

San Pedro de Atacama, 20 mi E, 12,000 ft, 21.95000°S, 
68.56667°W

San Pedro, 20 mi E, 18.49771°S, 69.99990°W
Talabre, 23.36667°S, 67.85000°W
Tilopozo, 2,275 m, 23.78333°S, 68.25000°W
Toconao, 40 km SE, 23.46000°S, 67.76000°W
Toconce, 60 mi ENE of Calama, 4,240 m, 22.26667°S, 

68.18333°W

Araucanía (Region de la)

Angol, 27 km WNW, Parque Nacional Nahuelbuta, 
37.81667°S, 72.98333°W

Baños Río Blanco, 4 km W, 38.56667°S, 71.61256°W
Comuna de Victoria, cuenca del Río Quino, near Curacau-

tín, 38.41000°S, 72.04000°W
Comuy, 39.06670°S, 73.00000°W
Galvarino, 38.40000°S, 72.78333°W
Los Álamos, 7 km NNW, 37.55840°S, 73.49701°W
Nahuelbuta, Nahuelbuta National Park, 38.66667°S, 

73.16667°W
Parque Nacional Nahuelbuta, 37.81667°S, 72.98333°W
Paso de Las Raíces, 58 km W of Curacautín, 38.43333°S, 

71.38333°W
Paso Pino Hachado, 1.7 km W, 38.66667°S, 70.95287°W
Paso Pino Hachado, 3.5 km W, 38.63333°S, 70.93333°W
Paso Pino Hachado, 9.4 km W, 1,555 m, 38.61667°S, 

70.98333°W
Pedregoso, 38.53333°S, 71.18333°W
Quetropillán, Villarrica National Park, 39.45000°S, 

81.8000°W
Reigolil Pass, 39.11667°S, 71.48333°W
Reserva Nacional Malalcahuello, 38.61361°S, 71.54222°W
Río Colorado, 38.41667°S, 71.50000°W
Río Colorado, Lonquimay, 38.56667°S, 71.76667°W
Temuco, 38.75102°S, 72.66571°W
Temuco, 11 km SE, 38.80340°S, 72.51054°W
Termas de San Luis, 39.36667°S, 71.66667°W
Tirúa, 2 km NE, 38.32059°S, 73.48383°W
Tolhuaca, Tolhuaca National Park, 38.21667°S, 71.81667°W
Villa Ranquil, 11 km N, 38.11757°S, 71.18333°W
Villarica, 39.45000°S, 71.80000°W

Arica y Parinacota (Región de, recently 
split from Tarapacá)

Arica, 3,650 m, 18.41667°S, 69.55000°W
Caldera, 10 mi N, 50 m, 27.52144°S, 70.83333°W
Caritaya, 75 mi SE of Arica, 3,890 m, 19.00000°S, 

69.41667°W



Gazetteer 1245

Puyehue, Parque Nacional Puyehue, 40.70000°S 
72.13333°W

Quellón, Chiloé Island [= Isla Grande de Chiloé], 
43.35000°S, 74.11667°W

Quellón, Isla Grande de Chiloé, 43.13600°S, 73.66300°W
Quellón, Isla Chiloé, 43.11667°S, 73.61667°W
Río Inio, mouth, Isla de Chiloé, 43.30400°S, 74.14250°W
Valle de La Picada, 41.03333°S, 72.50000°W

Los Ríos (Región de)

Costa Río Caunahue, 40.40500°S, 72.25417°W
Fundo San Juan, near La Unión, Valdivia, 40.29407°S, 

73.09268°W
Fundo San Martín, San José, Valdivia, 39.63333°S, 

73.11667°W
Fundo Santa Rosa, 39.80000°S, 73.23330°W
Mehuín, 39.43333°S, 73.16667°W
Puerto Fuy, 6 km S, 39.92071°S, 71.90000°W
Valdivia, 39.80000°S, 73.24167°W

Magallanes y Antártica Chilena (Región de)

Bahía Felipe, 52.85000°S, 69.88333°W
Bahía Morris, head, Isla Capitán Aracena, 60 m, 54.23333°S, 

71.50000°W
Bahía Parry, 54.61667°S, 69.36667°W
Caleta Lientur, Isla Wollaston, 55.73000°S, 67.32000°W
Caleta Toledo, Isla Deceit, 55.81667°S, 67.10000°W
Cerro Cóndor, top, 5 km W of Lapataia, 54.81667°S, 

68.63333°W
Cockle Cove [= Caleta Cockle], Isla Madre de Dios, 

50.08333°S, 75.03333°W
Cueva del Milodón, 51.58333°S, 72.58333°W
El Torcido, Tierra del Fuego, 53.53333°S, 69.36667°W
Estancia La Frontera, 54.00000°S, 68.75000°W
Estancia Lago Escondido, 500 m, 53.88333°S, 68.86667°W
Estancia Ponsonby, east end of Riesco Island [= Isla 

Riesco], 52.83333°S, 71.75000°W
Fuerte Bulnes, 53.62000°S, 70.92000°W
Grevy Island [= Isla Grevy], 55.53333°S, 67.61667°W
Harrison Island, 54.05000°S, 71.21667°W
Isla Grevy, 55.53944°S, 67.65389°W
Isla Hornos, 56.0000°S, 67.0000°W
La Cumbre, Baguales, 50.83333°S, 72.41667°W
Lago Pehoé, Torres del Paine, 51.10000°S, 73.06667°W
Lago Sarmiento, Parque Nacional Torres del Paine, 

51.05000°S, 72.75000°W
Laguna Lazo, Lake Sarmiento [= Lago Sarmiento], Última 

Esperanza, 51.12162°S, 72.82328°W
Lake Sarmiento [= Lago Sarmiento], 51.06667°S, 

72.75000°W

Quirihue, 36.28333°S, 72.53333°W
Recinto, 13 km E, 36.80000°S, 71.73333°W
Reserva Nacional Los Queules, 35.98333°S, 72.68333°W
Sierra de Nahuelbuta, 38.01667°S, 73.21667°W
Sierra de Nahuelbuta, 37.80000°S, 73.06667°W
Termas Chillán, 7 km below, 1,250 m, 36.90000°S, 

71.41667°W
Tomé, 36.61667°S, 72.95000°W
Club Andino Alemán, vicinity of refugio, on the W side of 

the Chillán Volcano, 36.90227°S, 71.41707°W

Coquimbo (Región de)

Cerro Potrerillos, 4 km E of Guanaqueros, 20 m, 30.13333°S, 
70.95000°W

Conchali, 31.88333°S, 71.48333°W
Coquimbo, 29.96667°S, 71.35000°W
Huetelauquén, 31.55000°S, 71.50000°W
Illapel, 10.5 km E (between Illapel and Salamanca), 

31.63333°S, 71.16667°W
Illapel, 15 km N of Aucó, near Reserva Nacional Las Chin-

chillas, 31.63333°S, 71.16667°W
La Higuera, 29.45898°S, 71.35603°W
La Higuera, comuna, Sector Playa Los Choros, 15 m, 

29.23333°S, 71.30000°W
La Serena, 29.81667°S, 71.26667°W
Las Palmas, 95 km N of Los Vilos, 31.26667°S, 71.56667°W
Paihuano [= Paiguano], 1,000 m, 30.01667°S, 70.53333°W
Parque Nacional Fray Jorge, 30.66667°S, 71.66667°W
Parque Nacional Fray Jorge, 275 m, 30.65000°S, 

71.63333°W
Parque Nacional Fray Jorge, Quebrada de Las Vacas, 

30.66667°S, 71.66667°W
Pte. Los Molles, 10 km N, 32.16667°S, 71.45000°W
Romero, 29.83333°S, 71.11667°W
Vicuña, 30.03194°S, 70.70806°W

Los Lagos (Región de)

Anticura, Puyehue National Park, 40.65000°S, 72.16667°W
Bahía Mansa, 2 km S, 40.55000°S, 73.76667°W
Bahía San Pedro, 49.90000°S, 73.88330°W
Chepu, 15 km E, Isla de Chiloé, 42.08333°S, 73.83667°W
Cuesta El Moraga, 43.30000°S, 72.45000°W
Isla Grande de Chiloé, Río Inio, 43.14390°S, 73.83226°W
La Picada, 41.10000°S, 72.50000°W
Maicolpue, 2 km S of Bahía Mansa, 40.55000°S, 73.76667°W
Parque Nacional Puyehue, 40.75000°S, 72.15000°W
Petrohué, Lago Todos Santos, 41.13333°S, 72.41667°W
Peulla, Parque Nacional Vicente Pérez Rosales, 41.10000°S, 

7203333°W
Puerto Montt, 41.46667°S, 72.95000°W
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Valle de Río Teno, 34.98333°S, 71.38333°W

O’Higgins (Región de)

Baños de Cauquenes [= Termas de Cauquenes] , 34.25000°S, 
70.56667°W

Baños del Flaco [= Termas de Flaco], 34.95000°S, 
70.43333°W

Cachapoal, 34.26667°S, 71.45000°W
Los Cipreses, Rancagua, 34.01667°S, 70.48333°W
Rapel, 33.95000°S, 71.75000°W

Santiago (Región Metropolitana de)

Alicahue, 32.31667°S, 70.48333°W
Angostura [=Angostura Paine], 33.91667°S, 70.73333°W
El Colorado, Farellones, 33.33333°S, 70.33330°W
Farellones, 2,000 m, 33.35000°S, 70.33333°W
Fundo Santa Laura, 10 km W of Til Til, 1,100 ft, 33.26667°S, 

70.85000°W
La Parva, 3,000 m, 33.33333°S, 70.28333°W
Las Condes, 700 m, 33.36667°S, 70.51667°W
Lagunillas, 33.60000°S, 70.28333°W
Las Melosas, 33.84469°S, 70.20374°W
Puente Alto, 33.61667°S, 70.65000°W
Rinconada de Maipú, 33.61667°S, 71.65000°W
Santuario de la Naturaleza Yerba Loca, 2,780 m, 33.31667°S, 

70.28333°W
Valle de la Junta, Cajón del Río Volcán, 2,400 m, 33.80000°S, 

70.01667°W
Villa Alhué, 3 km N of Melipilla, 33.68541°S, 71.20089°W

Tarapacá (Región de)

Canchones, Salar de Pintado, 983 m, 20.45000°S, 
69.61667°W

Colchane, Suricayo, 3,712 m, 19.28333°S, 68.63333°W
Enquela, vicinity, 3,850 m, 19.21667°S, 68.80000°W
Miñita, 19.11667°S, 69.58333°W
Pica, vicinity, 1,259 m, 20.50000°S, 69.35000°W
Río Loa, mouth, 21.41667°S, 70.08333°W

Valparaíso (Región de)

Aconcagua [= Plaza Vieja, ca. 5 km W of Los Andes], 
32.81667°S, 70.65000°W

Farellones, 51 km E of Santiago, 33.21667°S, 70.20000°W
La Calera, 32.78333°S, 71.20000°W
Lago Quintero, 32.78333°S, 7153333°W
Lake of Quintero [= Lago Quintero], 32.79576°S, 

7152482°W
La Ligua, 32.45403°S, 71.23159°W

Martial Bay, Herschel Island, 55.81667°S, 67.61667°W
Orange Bay, Hoste Island, 55.50000°S, 68.06667°W
Pali Aike, 52.41667°S, 69.70000°W
Palli [= Pali] Aike, 52.41667°S, 69.70000°W
Parque Nacional Torres del Paine, 51.00000°S, 73.00000°W
Península Hardy, Isla Hoste, 55.50000°S, 68.00000°W
Port Gregory [= Bahía San Gregorio], 52.61667°S, 

70.13333°W
Puerto Edén, 1.2 km NNW, Isla Wellington, 49.13300°S, 

74.45000°W
Puerto del Hambre [= Puerto Famine], 53.60250°S, 

70.94056°W
Puerto Natales, 51.72000°S, 72.48000°W
Puerto Natales, Última Esperanza, 51.73333°S, 72.51667°W
Punta Arenas, 53.16400°S, 70.93800°W
Punta Arenas, vicinity, 53.16400°S, 70.93800°W
Punta Arenas, vicinity, 53.13333°S, 70.91667°W
Puerto Henry, vicinity, Isla Riesco, 53.41390°S, 72.59350°W
Reserva Nacional Magallanes, 53.13306°S, 71.02500°W
Riesco Island [= Isla Riesco], east end, 53.00000°S, 

72.50000°W
Riesco Island [= Isla Riesco], east end, 52.83333°S, 

71.75000°W
Río Verde, east end of Skyring Water, 52.55597°S, 

71.97210°W
Santa María, near Porvenir, Tierra del Fuego, 53.40000°S, 

70.31667°W
San Martín, 53.33333°S, 68.95000°W
Sector lago Toro, Parque Nacional Torres del Paine, 

51.16667°S, 72.95000°W
Seno Monteith, Isla Madre de Dios, 50.40306°S, 75.07028°W
Sierra Baguales, Última Esperanza, 50.63333°S, 72.40000°W
St. Martin’s Cove, Hermite Island, 55.85000°S, 67.53333°W
Torres del Paine, 51.11667°S, 73.11667°W
Wollaston Island, 55.60000°S, 67.36667°W

Maule (Región de)

Arroyo del Valle, Río Maule, 35.83333°S, 70.70000°W
Baño San Pedro, Romeral, 35.13945°S, 70.47787°W
Constitución, 35.33333°S, 72.41667°W
Curicó, 34.98333°S, 71.23333°W
Laguna del Maule, 2,140 m, 36.05000°S, 70.50000°W
Lircay, Altos de Lircay National Reserve, 35.60000°S, 

71.20000°W
Parque Inglés- Siete Tazas, 35.50000°S, 71.00000°W
Pilén Alto, 1.7 km W of Paso Pino Hachado, 35.95000°S, 

72.416671°W
Radal, Reserva Nacional Radal, 36.55000°S, 70.98333°W
Reserva Nacional Los Queules, 35.98373°S, 72.68348°W
Río Maule, 14 km above Curillanque, 35.81667°S, 

70.91667°W
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Mpio. Jardín, Vda. La Linda, 2,615 m, 05.60139°N, 
75.82306°W

Mirundó, 06.98000°N, 76.73000°W
Paramillo, W Andes, 12,500 ft, 05.49111°N, 75.88806°W
Paramillo, 06.98333°N, 75.85000°W
Páramo, 7 km E of Sonsón, 2,900 m, 05.71667°N, 

75.25000°W
Páramo de Belmira, 3,145 m, 06.63333°N, 75.66667°W
Páramo Frontino, Urrao, 3,200– 3,500 m, 06.77778°N, 

76.12861°W
Páramo Frontino, Urrao, 3,500 m, 06.46667°N, 76.06667 

°W
Puerto Berrío “Las Virginias,” 06.49440°N, 74.40670°W
Puerto Valdivia, 360 ft, 07.30000°N, 75.38333°W
Purí, above Cáceres, ca. 170 m, 07.41667°N, 75.33333°W
Quebrada del Oro, 07.16667°N, 75.45000°W
Reserva San Sebastián– La Castellana (ca. 30 km SE of Me-

dellín), 06.1000°N, 75.55000°W
Río Currulao, 20 km SE of Turbo, 07.95630°N, 76.60336°W
Río Negrito, 15 km E, 1,850 m, 05.71181°N, 75.06542°W
San Jéronimo, 35 km NE of Medellín, 720– 800 m, 

06.45000°N, 75.75000°W
San Pedro, 2,650 m, 06.46667°N, 75.55000°W
Santa Bárbara, Río Urrao, 2,700 m, 06.41667°N, 

76.25000°W
Santa Elena, 2,620– 2,750 m, 06.21667°N, 75.50000°W
Santa Elena, SW of, 9,000 ft, 06.21667°N, 75.50000°W
Sierra Santa Elena, near Medellín, 06.21667°N, 75.16667°W
Sonsón, 05.78333°N, 75.30000°W
Sonsón, 7 km E of Río Negrito, 2,000 m, 05.70000°N, 

75.30000°W
Sonsón, 7 km E, 3,050 m, 05.71667°N, 75.25000°W
Turbo, 0810000°N, 76.71667°W
Urabá, Río Cumulao, 50 m, 08.00000°N, 76.73333°W
Urrao, Río Aná, 2,200 m, 06.33333°N, 76.18333°W
Valdivia, 1,200 m, 07.18333°N, 75.45000°W
Valdivia, right bank lower Río Cauca, 360– 3,800 ft, 

07.18000°N, 75.45000°W
Valdivia, La Cabaña, 07.16667°N, 75.43333°W
Valdivia, La Selva, 1,900 m, 07.18333°N, 75.45000°W
Valdivia, Las Ventanas, 2,000 m, 07.18333°N, 75.45000°W
Valdivia, 9 km S, 1,200 m, 07.15000°N, 75.45000°W
Valdivia, 10 km S, 1,500 m, 07.18333°N, 75.45000°W
Ventanas, 04.63333°N, 75.45000°W
Vda. San Miguel de la Cruz, sitio Alto de San Miguel de la 

Cruz, 2,480 m, 05.97720°N, 75.36500°W
Ventanas, Valdivia, 3,000 m, 07.08333°N, 75.45000°W
Vereda Puente Peláez, Finca Cañaveral, 06.01667°N, 

75.50000°W
Villa Arteaga, 07.33333°N, 76.43333°W
Zaragoza, 24– 26 km S and 21– 22 km W, near La Tirana, 

540– 670 m, ca. 07.35000°N, 75.05000°W

Limache, 33.01667°S, 71.26667°W
Los Molles, 30 km N of La Ligua, 33.31667°S, 71.55000°W
Los Molles, 3 km N, 33.28962°S, 71.5500°W
Aconcagua [= Plaza Vieja, ca. 5 km W of Los Andes], near 

old village, 32.81667°S, 70.65000°W
Olmué, 33.00000°S, 71.20000°W
Papudo, La Ligua, 32.45000°S, 71.23333°W
Pte. Los Molles, 3 km N, 32.20000°S, 71.45000°W
Quilpué, 33.05000°S, 71.45000°W
San Carlos de Apoquindo, 33.40000°S, 70.48333°W
Valparaíso, sea level, 33.03333°S, 71.63333°W

Colombia

Amazonas (Comisaría de)

Caserío Kuiru, 15 km below Chorrea, Río Igará- Paran, 
00.75000°S, 73.08333°W

Corregimiento Puerto Santander, cerca de la Quebrada Bo-
caduché, margen sur Río Caquetá, 150 m, 00.66667°S, 
72.13333°W

Río Apaporis, Ina Gaje, Río Pacoa, 00.11700°N, 
71.21700°W

Antioquia (Departamento de)

Alto Bonito, upper Río Sucio, 400 m, 07.01667°N, 
76.28333°W

Alto Bonito, 1,500 ft, 07.20000°N, 76.50000°W
Bellavista, 06.55000°N, 75.30000°W
Bellavista, 4 km NE, above Río Porce, 06.55000°N, 

75.30000°W
Cisneros, 06.5500°N, 75.06667°W
Cisneros, 11 km S and 30 km E, 03.78333°N, 76.76667°W
Concordia, 2,020 m, 06.05000°N, 75.91667°W
El Cedro, Caicedo, 06.41667°N, 76.00000°W
Finca Katiri, Município Mutatá, 07.21030°N, 76.45148°W
Finca La Reina, Vereda La Sociedad, Corregimiento Santa 

Rita, 1,900– 2,080 m, 05.61667°N, 75.93333°W
Finca de Margarita Molino, 05.97720°N, 75.36500°W
Frijolera, 07.16667°N, 75.41667°W
Guapantal, 2,200 m, 06.33333°N, 76.41667°W
Hacienda Barro, 12 km S of Caucasia, 07.88333°N, 

75.20000°W
La Bodega, N side of Río Negrito (Sonsón to Nariño high-

way), 5,800 ft, 05.70000°N, 71.11667°W
La Pintada, S of Medellín, 05.73333°N, 75.43333°W
La Tirana, 25 km S and 22 km W of Zaragoza, 520– 770 m, 

07.35000°N, 75.05000°W
Loma Teguerre, 07.90000°N, 77.00000°W
Medellín, Las Palmas, 2,600 m, 06.25110°N, 75.59580°W
Medellín, vicinity of, 1,500 m, 06.29139°N, 75.53611°W
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Bosque de Florencia, 1,200– 1,800 m, 05.61000°N, 
75.02000°W

Manizales, Río Termales, 3,200 m, 05.07000°N, 75.52956°W
Reserva Río Blanco, 05.06667°N, 75.53333°W
Samaná, 1,000 m, 05.40000°N, 75.00000°W
Samaná, Río Honda, 2,500 m, 05.25000°N, 75.25000°W

Caquetá (Intendencia del)

Florencia, Río Bodoquera, 300 m, 01.60000°N, 75.60000°W
Florencia, Mantanito, 400 m, 01.40000°N, 75.55000°W
La Morelia [= La Murelia], Río Bodoquera, 1,200 m, 

01.50000°N, 74.80000°W
La Murelia, Río Bodoquera, ca. 300 m, 01.51667°N, 

75.68333°W
Tres Troncos, La Taqua, Río Caquetá, 185 m, 00.13333°N, 

74.68333°W

Casanare (Departamento del)

Finca Balmoral, 04.91667°N, 72.38333°W

Cauca (Departamento del)

Almaguer, 10,300 ft, 01.91667°N, 76.83333°W
Cerro Munchique, 2,540 m, 02.53333°N, 76.95000°W
Cerro Munchiquito, 1,500– 2,599 m, 02.53333°N, 

76.95000°W
Cocal, 4,000– 6,000 ft, 02.51667°N, 76.98333°W
Cononuco, Parcque Nacional Puracé, Río Bedón, Ver-

salles, N° Calma 141- M, 02.33333°N, 76.46667°W
El Roble, 03.23333°N, 76.35000°W
Gorgona Island [= Isla Gorgona], sea level, 03.00000°N, 

78.20000°W
Güengüé, 03.23333°N, 76.35000°W
Inza, 02.66667°N, 76.08333°W
Isla Gorgona, sea level, 03.00000°N, 78.20000°W
La Boca, Río Saija, 2,500 m, 02.63740°N, 76.96193°W
La Florida, 2,200– 2,400 m, 02.58333°N, 76.91667°W
La Gallera, 1,750 m, 02.58000°N, 76.91700°W
Laguna San Rafael, 0.5– 0.8 km E, Páramo de Puracé, 

Parque Nacional Puracé, 3,310– 3,320 m, 02.34806°N, 
76.50083°W

Munchique [= Cerro Munchique], near El Tambo, 1,500 m, 
02.58000°N, 76.95000°W

Paispamba, 02.28333°N, 76.55000°W
Paletará, Parque Nacional Puracé, 02.16667°N, 76.30000°W
Popayan, coast range to W, 10,340 ft, ca. 02.83333°N, 

77.00000°W
Río Guachicono, 650 m, 01.93333°N, 77.13333°W
Río Mechengue, 800 m, 02.66667°N, 77.20000°W
Río Munchique, 1,000 m, 02.58000°N, 77.25000°W

Arauca (Departamento de)

Campo Petrolero de Caño Limón, 06.93333°N, 70.95000°W
Fatima, Río Cobaria, 695 m, 06.8000°N, 72.16667°W
Río Arauca, 300 m, ca. 07.08780°N 72.75750°W

Atlántico (Departamento de)

Barranquilla, opposite, lower Río Magdalena, 10.98333°N, 
74.8000°W

Ciénaga de Guajaro, Sabana Larga, 10.61667°N, 
74.91667°W

Bolívar (Departamento de)

Cartagena, 10.41667°N, 75.50000°W
Corregimiento de Ventura, ESE of Guaranda, 400 m, 

08.46670°N, 74.53330°W
Morales, Río Viejo, 08.58333°N, 73.85000°W
Norosí, vicinity, Río San Pedro, 178 m, ca. 08.53333°N, 

74.03333°W
San Juan de Nepomuceno, 167 m, 09.95000°N, 

75.08333°W
Simití, 15 mi W, 6 mi above Santa Rosa, 2,800 ft, 07.97000°N, 

74.05000°W

Boyacá (Departamento de)

Arauca, Río Cavaria [= Río Cobaria], 1,100 ft, 07.00000°N, 
72.16700°W

Hacienda La Primavera, East Andesm, E side, 7,000 ft, 
07.00000°N, 72.33333°W

La Primavera, 7,000 ft, 07.00000°N, 72.33333°W
Mirafl ores, 6,200 ft, 05.20000°N, 73.20000°W
Muzo, 850 m, 05.53333°N, 74.10000°W
Muzo, 1,300 m, 05.50000°N, 74.16667°W
Paipa, Parque Natural Ranchería, 2,600– 3,500 m, 

05.84690°N, 73.11850°W
Páramo de Toquilla, 3,200 m, 05.61667°N, 72.83333°W
Puerto Boyacá, Verede Dos Quebrad, 05.95000°N, 

74.58330°W
Río Cobaria Fatima, 07.05000°N, 72.06700°W
Río Lengupa, 04.82000°N, 73.07000°W
Villa de Leyva, sector Chaina, vereda Río Abajo, 3,079 m, 

05.69194°N, 73.46481°W
Villa de Leyva, sector Chaina, vereda Río Abajo, 3,090 m, 

05.68483°N, 73.12947°W

Caldas (Departamento de)

Bosque de Florencia, ca. 05.36333°N, 75.65222°W [pre-
cise locality not found]
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Serranía de Baudó, 3,500 ft, 06.0000°N, 77.08300°W
Sipí, Río Sipí, Río San Juan, 150 ft, 04.67000°N, 76.63000°W
Teresita, Río Truando, 07.43333°N, 77.11667°W
Unguía, sea level, 08.01667°N, 77.06667°W
Unguía, upper Río Ipetí, 08.01667°N, 77.11667°W

Córdoba (Departamento de)

Catival, upper Río San Jorge, 120 m, 08.28333°N, 
75.68333°W

Montería, 08.76667°N, 75.88333°W
San Juan de Río Seco, 04.85000°N, 74.63333°W
Socorré, upper Río Sinú, 100– 250 m, 07.85000°N, 

76.28333°W

Cundinamarca (Departamento de)

Anolaima, on branch of Río Bogotá, ca. 1,500 m, 
04.76667°N, 74.46667°W

Bogotá, 04.59710°N, 74.07350°W
Bogotá, vicinity, 04.60000°N, 74.08333°W
Chipaque, 8,500 ft, 04.44250°N, 74.04417°W
Choachí, 04.53333°N, 73.93333°W
Cordillera Oriental, western slope, ca. 04.60000°N, 

74.08300°W
Cuchillas del Carnicero, near Bogotá, 04.60000°N, 

74.08333°W
El Roble, above Fusugasugá, east Andes, 8,000 ft, 

04.38333°N, 74.31667°W
El Verjón, 04.53000°N, 74.06667°W
Finca El Soche, 15 km W of Soacha, 2,360 m, 04.58330°N, 

74.21670°W
Finca El Tabacal, 3,155 m, 05.20942°N, 73.92239°W
Fómeque, 04.48333°N, 73.90000°W
Fusugasugá, 04.34389°N, 74.36778°W
Guaicáramo, 600– 700 m, 04.71667°N, 73.03333°W
Guasca, Río Balcones, 2,720 m, 04.86639°N, 73.86611°W
La Aguadita, 1,800 m, 04.41667°N, 74.33333°W
Laguna Verde, Páramo de Guerrero, 3,470 m, 05.21647°N, 

74.00475°W
Laguna Vergón, 04.53333°N, 74.06667°W
La Regadera, Usme, 04.47310°N, 74.11610°W
Mámbita, 1,000 m, 04.76667°N, 73.31667°W
Nariño, near Río Mira, 04.40060°N, 74.83580°W
Paime, 1,038 m, 05.36667°N, 74.16667°W
Panamea, 05.16667°N, 74.21667°W
Páramo de í 04.53111°N, 73.92583°W
Quipile, 04.75000°N, 74.53333°W
Reserva Biológica Carpanta, 2,400 m, 04.56667°N, 

73.68333°W
Reserva Forestal, Vda. Quebrada Honda, 3,180 m, 

05.11225°N, 74.00628°W

Río Saija, 100 m, 02.86667°N, 77.68333°W
Sabanetas, 1,9000 ft, 02.53333°N, 76.88333°W
Salento, west Quindio Andes, 7,000 ft, 04.63333°N, 

75.56667°W
Valle de las Papas, 3,050 m, 01.91700°N, 76.60000°W

 Cesar (Departamento de)

Colonia Agrícola de Caracolicito, 100– 400 m, 10.20000°N, 
73.96667°W

Colonia Agrícola de Caracolicito, 335 m, 10.30000°N, 
74.00000°W

El Orinoco, Río Cesar, 10.48333°N, 73.25000°W
Pueblo Viejo, Río San Antonio, 2,440 m, 10.53300°N, 

73.41700°W
Río Guaimaral [= Río Garupal], [Municipio de] Valledu-

par, ca. 09.81670°N, 73.61670°W
San Alberto, 350 m, 07.75000°N, 73.38333°W
San Sebastián, 10.56667°N, 73.60000°W
Valledupar, Río Guaimaral, 10.08300°N, 73.53300°W
Villanueva, Sierra Negra, 10.60000°N, 72.91667°W

Chocó (Departamento de El)

Acandí, 08.53333°N, 77.23333°W
Alto de Barrigonal, Serranía del Darién, 2,400 m, 

08.05000°N, 77.25000°W
Bagadó [= Andagada of J. A. Allen (1916c)], Río Anda-

gueda, 05.41667°N, 76.40000°W
Bahía Solano, ca. 7 km S, ca. 100 m, 06.17500°N, 

77.41100°W
Baudó [= Serranía de Baudó], 06.00000°N, 77.08333°W
Con limite de Departamento de Valle (carretera vereda 

Pacífi co– Mpo. San José del Palmar), 2,000 m, 04.97420°N, 
76.22830°W

Condoto, mouth of Río Condoto, 300 ft, 05.10000°N, 
76.61700°W

Gorgas Memorial Laboratory, Teresita, 07.43000°N, 
77.11700°W

Juntas de Tamaná, Rio Tamaná, 405– 800 ft, 04.98000°N, 
76.63000°W

Nóvita, Río Tamaná, 150 ft, 04.92000°N, 76.35000°W
Parque Nacional Natural Utría, Ensenada de Utría, ca. 

10 m, 06.04600°N, 77.35100°W
Río Docampado, 75 m, 04.75000°N, 77.30000°W
Río Jurubidá, Baudó Mts., 05.83000°N, 77.28000°W
Río Nuquí, base of Baudó Mts., 05.70000°N, 77.27000°W
Río Salaqui, 07.45000°N, 77.11667°W
Río San Juan, 04.05000°N, 77.45000°W
Río Traundó, 07.43000°N, 77.12000°W
Santa Marta, Río Curiche, ca. 30 m, 07.01200°N, 

77.63900°W
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Fonseca, Las Marimondas, 1,000 m, 10.86667°N, 
72.71667°W

Laguna de Junco, 7,500 ft, 10.48333°N, 72.91667°W
Las Marimondas, Sierra de Perijá, 1,000 m, 10.86667°N, 

72.71667°W
[Labels may include the name “Fonseca,” but see Hershko-

vitz (1949:383).]
Puerto Estrella, 12.35000°N, 71.31667°W
San Miguel, 1,700 m, 10.96667°N, 73.48333°W
Villanueva, Sierra Negra, 280 m, 10.61667°N, 

72.98333°W

Magdalena (Departamento del)

Bonda, 50 m, 11.23333°N, 74.13333°W
Buritaca, 11.25000°N, 73.76667°W
Cerros San Lorenzo, San Lorenzo, 2,200 m, 11.16667°N, 

74.11667°W
Cincinati [= Valparaiso, Hacienda Cincinati], 1,480 m, 

11.10000°N, 74.10000°W
Don Dago [= Don Diego], sea level, 11.23333°N, 

73.68333°W
Don Diego, sea level, 11.23333°N, 73.68333°W
El Dorado Nature Reserve, Sierra Nevada de Santa Marta, 

11.10082°N, 74.07204°W
El Libano plantation, near Bonda, 1,250 m, 11.16700°N, 

74.0000°W
El Orinodo, Río Cesar, 09.0000°N, 73.96667°W
Hacienda Cincinati [= Cincinati, Valparaiso], 1,480 m, 

11.10000°N, 74.10000°W
Macotama, 2,438 m, 10.91700°N, 73.5000°W
Mamancanaca, near, 3,600 m, 10.71667°N, 73.65000°W
Mamatoca [= Mamatoco], Santa Marta, 11.23333°N, 

71.16667°W
Manzanares, 11.23333°N, 74.21667°W
Minca, west slope Sierra Nevada de Santa Marta, 2,000 ft, 

11.15000°N, 74.11667°W
Onaca, Santa Marta, 11.18333°N, 74.06667°W
Palomino, 11.03333°N, 73.65000°W
Páramo de Macotama, Sierra Nevada de Santa Marta, 

11,000 ft, 10.91667°N, 73.50000°W
Pueblo Viejo, Sierra Nevada de Santa Marta, 10.98333°N, 

73.45000°W
Santa Marta, sea level, 11.25000°N, 74.21667°W
Santa Marta, Serranía San Lorenzo, Estación INDERENA, 

2,000 m, 11.24720°N, 74.20170°W
Sierra El Libano, 6,000 ft, 11.08333°N, 74.06667°W

Meta (Departamento del)

Barrigona [= Puerto Barrigón], 04.16667°N, 72.16667°W
Buenavista, 4,500 ft, 04.16667°N, 73.68333°W

Río Balcones, 04.66667°N, 73.55000°W
Río Magdalena, lowlands near, 04.83333°N, 74.750000°W
Sabana Grande, lowlands near Bogotá, 04.60000°N, 

74.10000°W
San Cristóbal, Bogotá, 2,900 m, 04.58333°N, 74.08333°W
San Francisco, Bogotá, 3,500 m, 04.72889°N, 73.84333°W
San Juan de Río Seco, 04.85000°N, 74.63333°W
Usaguen, 04.70000°N, 74.03333°W
Volcanes, Municipio de Caparrapí, 05.45000°N, 74.51667°W

Huila (Departamento del)

Acevedo, 1,700 m, 01.81667°N, 75.86667°W
Andalucia, eastern Andes, 5,000 ft, 01.90000°N, 75.66667°W
Andalucia, 7,000 ft, 01.90333°N, 75.68722°W
Belén, 2,135 m, 02.25000°N, 76.08333°W
Camp Coscorrón, Hacienda San Diego, 17 km SE of Vil-

lavieja, 1600 ft, 03.05000°N, 75.18333°W
La Candela, 6,500 ft, 01.83333°N, 76.33333°W
La Palma, 5,500 ft, 01.78333°N, 76.36667°W
Meremberg [= Finca Merenberg], 02.23333°N, 76.13333°W
Río Aguas Claras, Río Sauza, 01.63056°N, 75.99167°W
Río Ovejeras, 01.95000°N, 76.48333°W
San Adolfo, Río Aguas Claras, 1,400 m, 01.63056°N, 

76.99167°W
San Adolfo, 1,500 m, 01.61667°N, 75.98333°W
San Adolfo, Acevedo, 1,400 m, 01.61667°N, 75.98333°W
San Adolfo, vicinity, Río Aguas Claras, Río Suaza, 1,400– 

1,600 m, 01.61667°N, 75.98333°W
San Agustín, 01.87863°N, 76.27557°W
San Agustín, Las Bardas, 3,200 m, 01.88333°N, 76.26667°W
San Agustín, Las Ovejeras, 2,350 m, 01.95000°N, 

76.48330°W
San Agustín, Páramo de las Papas, 3,600 m, 01.91667°N, 

76.55000°W
San Agustín, Río Magdalena, 2,300 m, 01.83333°N, 

76.26667°W
San Agustín, Río Ovejeras, 01.95000°N, 76.48333°W
San Agustín, Santa Marta, 2,700 m, 01.93333°N, 

76.53333°W
San Antonio, 2,200 m, 01.95000°N, 76.48333°W
San Antonio, 01.96667°N, 76.58333°W
Valle de Sauza, 01.91667°N, 75.66667°W
Villavieja, 03.21667°N, 75.23333°W
Villavieja, 5 km N, 1,400 ft, 03.31700°N, 75.13300°W
Villavieja, vicinity, 03.33333°N, 75.183333°W

La Guajira (Departamento de)

Cabo de la Vela, Arroyo Cerrejón, Cerro Pilón de Azucar, 
12.20917°N, 72.14756°W

Chirua, 10.83000°N, 73.38000°W
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El Guayabal, 10 mi from San José de Cúcuta, 08.01667°N, 
72.48333°W

Finca La Palma, Durania, 07.71667°N, 72.66667°W
Guamalito, near El Carmen, 08.56667°N, 73.48333°W
Páramo de Tamá, 8,000 ft, 07.41667°N, 72.43333°W
Río Tarrá, 200 m, 08.60000°N, 73.01700°W
San Calixto, Río Tarrá, 08.40140°N, 73.20830°W
Tarrá, 08.65000°N, 73.01667°W
Tibú, 91 km N, Río de Oro, 07.16667°N, 73.15000°W

Putumayo (Departamento del)

La Tagua, Tres Troncos, Río Caquetá, 185 m, 00.03000°N, 
74.65000°W

Río Mecaya, at Río Caquetá, 185 m, 00.46667°N, 
75.33333°W

[P. Hershkovitz locality; see Paynter and Traylor (1981:157).]

Quindío (Departamento del)

La Guneta [= Laguneta], 04.58333°N, 75.50000°W
El Roble, Salento, 2,200 m, 04.68333°N, 75.60000°W
Finca La Cubierta, 6 km N of Salento- Cocora road, 

3,670 m, 04.70000°N, 75.46700°W
Salento, 2,135 m, 04.63333°N, 75.56667°W

Risaralda (Departamento de)

Finca Cañón, Papayal, Río San Rafael, Parque Nacional 
Tatamá, 2,435 m, 05.07530°N, 75.96720°W

La Pastora, Reserva Ucumarí, 04.71667°N, 75.48333°W
La Pastora, PRN Ucumarí, 2,550 m, 04.81330°N, 

75.69610°W
Río Termales, 3,200 m, 04.83889°N, 75.54583°W
Siató, Río Siató, San Juan, 5,200 ft, 05.22000°N, 

76.12000°W
Vereda Siató, 1,520– 1,620 m, 05.23333°N, 76.03333°W

Santander (Departamento de)

Barrancabermeja, 07.06528°N, 73.85472°W
Cachirí, 1,890 m, 07.50000°N, 73.01667°W
Finca El Pajal, Vda. Guarumales, 2,150 m, 07.13725°N, 

72.99908°W
Finca San Miguel, San Pedro de la Paz, 06.31670°N, 

73.95000°W
Hacienda Montebello, near Cerro San Pablo, 350– 500 m, 

08.01667°N, 73.41667°W
Meseta de Los Caballeros, 5 km NW of La Albania, San 

Vicente de Chururí, 200 m, 06.90000°N, 73.67000°W
Santander, 10 km W, 1,005 m, 03.01667°N, 76.46667°W
San Vicente de Chucurí, 06.90000°N, 73.41667°W

Cabaña Duda, junction of Río Duda and Río Guayabero, 
250 m, 02.55000°N, 74.05000°W

Condominio Camino Real, Município de Villavicencio, 
1,500 m, 04.15000°N, 73.61667°W

Finca El Buque, Villavicencio, 04.15000°N, 73.61667°W
Fundo “Guami,” Piñalto, 450 m, 02.98333°N, 73.66667°W
La Macarena, Río Yerli, 03.23000°N, 73.87000°W
La Macarena Parque, Río Guapaya, 02.75000°N, 

73.91667°W
Los Micos, 03.28333°N, 73.88333°W
Los Micos, 18 km S of San Juan de Arama, 1,300 ft, 

03.28300°N, 73.88300°W
Macarena Mt. [= Serranía de La Macarena], 1,140 m, 

02.75000°N, 73.91667°W
Puerto Lleras, 03.26667°N, 73.38333°W
Puerto López, 05.08333°N, 72.96667°W
Restrepo, ca. 500 m, 04.25000°N, 73.56667°W
San Juan de Arama, Plaza Bonita, 400 m, 03.26667°N, 

73.86667°W
Serranía de la Macarena, 02.75000°N, 76.91667°W
Serranía de la Macarena, 1,140 m, 02.90000°N, 73.90000°W
Villavicencio, upper Río Meta, 500 m, 04.15000°N, 

73.61667°W
Villavicencio, 7 km NE (of airport), 04.15000°N, 

73.61667°W

Nariño (Departamento de)

Barbacoas, on Río Telembi, 23 m, 01.68333°N, 78.15000°W
Buenavista, 350 m, 01.48333°N, 78.08333°W
Candelilla, 01.48333°N, 78.71667°W
El Naranjál, Laguna de la Cocha, 2,700 m, 01.08330°N, 

77.15000°W
Galera [= Volcán Galera], 4,090 m, 01.22186°N, 

76.46667°W
Guayacana, 200 m, 01.43333°N, 78.45000°W
Guayabetal, near, 01.79861°N, 78.81556°W
Finca Arizona, 4.5 km S of Remolino, 500– 1,000 m, 

01.67333°N, 77.32913°W
La Florida, 2,320 m, 01.29851°N, 77.40614°W
La Laguna, 01.21667°N, 77.20000°W
Pasto, slopes of Volcán Galeras, 3,650 m, 01.21361°N, 

77.28111°W
Reserva Natural La Planada, 01.15000°N, 78.00000°W
Ricuarte, 1,500 m, 01.21667°N, 77.98333°W
Río Rumiyacu, headwaters, 755 m, 00.50000°N, 

77.23333°W
San Pablo, 1,500 m, 01.10000°N, 78.01667°W

Norte de Santander (Departamento de)

Alturas de Pamplona, 07.38333°N, 72.65000°W
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Río Mechengue, 800 m, 02.50000°N, 77.50000°W
Río Raposo, 03.71667°N, 77.13333°W
San Antonio, 2,134 m, 03.50000°N, 76.63333°W
San Antonio, 4 km NW, 1,980 m, 03.25000°N, 

76.46667°W
San Isidro, 1 km from on Río Calima, 03.90000°N, 

76.25000°W
San José, 03.85000°N, 76.87000°W
Virology Field Station, Río Raposo, 03.63333°N, 

77.08333°W
Zabaletas, 50 m, 03.73333°N, 76.95000°W

Vaupés (Comisaría del)

Iino Goje, Río Apaporis, 01.00000°N, 70.00000°W
La Providencia, Río Apaporis, 00.88333°S, 69.96667°W
Maipures, upper Río Orinoco, 05.18333°N, 67.83333°W
Río Vaupés, right bank, near Mitú, 240 m, 01.11667°N, 

70.08333°W
Río Vaupés, in front of Tahuapunto, 00.65000°N, 

69.20000°W
Yay Gojes, lower Río Apaporis, 01.00000°N, 70.00000°W

Vichada (Comisaría del)

Maipures, middle Río Orinoco, 05.18333°N, 67.81667°W

Ec ua dor

Azuay (Provincia de)

Baños, 02.90000°S, 79.06667°W
Bestión, 3,080 m, 03.16667°S, 79.21667°W
Giron, 2,100 m, 03.16667°S, 79.13333°W
Las Cajas, Lake Luspa, 02.83333°S, 79.50000°W
Las Cajas National Park, 02.83333°S, 79.50000°W
Las Cajas Plateau, Torreadora, 02.84610°S, 79.20780°W
Mazán, 2,700 m, 02.87000°S, 79.21667°W
Molleturo, 2,315 m, 02.80000°S, 79.43333°W
Tunguilla Valley, 03.30000°S, 79.30000°W
Valle de Yunguilla, 03.30000°S, 79.30000°W
Yunguilla Valley [= Valle de Yunguilla], 1,500 m, 03.43300°S, 

79.18300°W

Bolívar (Provincia de)

Carmen, near Sinche [= Hacienda Sinche], 7,500 ft, 
01.53333°S, 78.98333°W

Hacienda Porvenir, W of Hacienda Talahua, 01.35000°S, 
79.06700°W

Porvenir, 1,500 m, 01.35000°S, 79.07000°W

Sucre (Departamento de)

Las Campanas, 175– 200 m, 09.50000°N, 75.35000°W

Tolima (Departamento del)

Chicoral, 04.21667°N, 74.89333°W
El Edén, E of Quindío Andes, 8,300 ft, 04.50000°N, 

75.33333°W
El Triunfo, 05.20000°N, 74.75000°W
Hacienda Indostán. 04.63390°N, 75.09720°W
Mariquita, 535 m, 05.20000°N, 74.90000°W
Nevado del Ruiz, 3,300– 4,000 m, 04.90000°N, 75.13300°W
Quebrada Aico, between Coyaima and Chaparral, 

03.88333°N, 74.23333°W
Río Chilí, 04.11667°N, 75.26667°W
Río Toche, 04.43333°N, 75.36667°W

Valle del Cauca (Departamento del)

Albán [= Salencio], 7,200 ft, 04.78000°N, 76.18000°W
Atuncela, 700– 800 m, 03.76667°N, 76.70000°W
Bahía Málaga, Quebrada Valencia, road to Quebrada 

Alegría, sea level— 60 m, 04.11667°N, 77.23333°W
Bosque San Antonio, Cordillera Occidental, 2,250 m, 

03.50010°N, 76.63320°W
Buenaventura, Palmares del Pacifi co, 03.88333°N, 

77.06667°W
Buenaventura, 6 km N, 03.88300°N, 77.06700°W
Cali, 03.45000°N, 76.52000°W
Correa, Farallones de Cali, 03.52138°N, 76.58585°W
Corrigimiento Baragán, Hacienda La Esperanza, 3,000 m, 

04.03220°N, 75.88560°W
El Cairo, Cerro del Inglés, 04.76250°N, 76.30444°W
Finca La Playa, 1,800 m, 03.45000°N, 76.61667°W
Hacienda Formoso, 930 m, 04.80000°N, 75.98333°W
Hacienda la Sirena, carretera Palmira- La Nevera, 2,800 m, 

03.56100°N, 76.00740°W
Hacienda Los Aples, 2,460 m, 03.33130°N, 76.08160°W
Laguna Sonso, 940 m, 03.85960°N, 76.35030°W
Las Lomitas [= Lomitas], 1,400 m, 03.63333°N, 76.63333°W
Los Cisneros, 600 ft, 03.78333°N, 76.76667°W
Mechenquito, 02.67000°N, 77.20000°W
Mirafl ores, near Palmira, 6,200 ft, 03.58333°N, 76.16667°W
Municipio de Roldanillo, 980 m, 04.41540°N, 76.14880°W
Palmira, 03.58300°N, 76.16700°W
Palmira, vicinity, central Andes, 6,000 ft, 03.53333°N, 

76.26667°W
Pichindé, 1,800 m, 03.44583°N, 76.62444°W
Reserva Forestal Yotoco, 03.88333°N, 76.46667°W
Río Frio, Río Cauca, 3500 ft, 04.15000°N, 76.30000°W
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Cotopaxi (Provincia de)

Hacienda Sr. Cepeda, 10 km NW of Chugchilán, 00.78194°S, 
78.94444°W

Otonga, 00.43333°S, 79.00000°W
Reserva Bosque Nublado Otonga, San Francisco de las 

Pampas, 1,900– 2,000 m, 00.41667°S, 79.00000°W

El Oro (Provincia de)

Arenillas, 60 m, 03.55000°S, 80.06667°W
El Chiral, 1,630 m, 03.63333°S, 79.68333°W
Los Pozos, 90 m, 03.55000°S, 80.06667°W
Pinas, 03.83333°S, 79.75000°W
Portovelo, 03.71667°S, 79.65000°W
Río Pindo, 1,850 ft, 04.01667°S, 79.66667°W
Salvias, 03.78300°S, 79.35000°W
Salvias, above, Cordiller de Chilla, 03.46667°S, 79.58333°W
Santa Rosa, 33 m, 03.48333°S, 79.98333°W
Taraguacocha, Cordillera de Chilla, 2,970 m, 03.66667°S, 

79.66667°W
Taraguacocha, Cordillera de Chilla, páramo 1,000 ft above 

camp, 10,750 ft, 03.66667°S, 79.66667°W
Zaruma, 6,000 ft, 03.70000°S, 79.61667°W

Esmeraldas (Provincia de)

Bayone, 01.10000°N, 78.98333°W
Cachabí, 500 ft, 00.96667°N, 78.80000°
Cachavi [= Cachabí], 00.96667°N, 78.80000°W
Carondelet, 60 ft, 01.10000°N, 78.70000°W
El Salto, estero, 00.98889°N, 79.50000°W
Esmeraldas, sea level, 00.98333°N, 79.06667°W
La Bocana, 01.07500°N, 79.30560°W
Majua, 3 km W, 00.70000°N, 79.55000°W
Mindo, vicinity, Río Blanco, 4,000 ft, 00.03333°N, 

79.80000°W
Pamibilar, 00.76667°N, 79.08333°W
Quinindé [= Rosa Zárate], 00.33333°N, 79.46667°W
Rosa Zárate, near Río Quininde, 100 m, 00.33333°N, 

79.46667°W
San Javier, Río Cachaví, 01.06667°N, 78.78333°W

Galápagos (Territorio de)

Academy Bay, Isla Santa Cruz [= Indefatigable Island], 
00.74145°S, 90.30272°W

Barrington Cove, Isla Santa Fe [= Barrington Island], 
00.81667°S, 90.06667°W

Cabo Douglas, Isla Fernandina [= Narborough Island], 
00.030139°S, 91.65222°W

Río Chimbo and Río Coco, confl uence, 732 m, 02.08333°S, 
79.00000°W

Río Tatahuazo, 2.5 km E of Cruz de Lizo, 2,800 m, 
01.71667°S, 78.98333°W

Río Tatahuazo, 4 km E of Cruz de Lizo, 3,000 m, 
01.71667°S, 78.95000°W

San José, 12 mi SW of Huigra, 02.40680°S, 79.10607°W
Sinche [= Hacienda Sinche], 3,200 m, 01.53333°S, 

78.98333°W
Sinche [= Hacienda Sinche], 3,385– 4,000 m, 01.53300°S, 

78.98300°W

Cañar (Provincia de)

Cañar, 2,600 m, 02.55000°S, 78.93333°W
Chícal, Naupan Mtns., 10,100 ft, 02.40000°S, 78.96700°W
Joyapal, 02.48333°S, 79.16667°W
San Antonio, 02.48333°S, 78.95000°W

Carchi (Provincia de)

Atal, near San Gabriél, Montúfar, 3,757 m, 00.60000°N, 
77.81700°W

Atal, 5 mi SE of San Gabriel, 00.55000°N, 77.76667°W
El Pailón, 01.06667°N, 78.26667°W
El Pailón, Parroquia Tobar Donoso, 1,400 m, 01.00000°N, 

78.23333°W
Los Encinos, 3,423 m, 00.65894°N, 77.86379°W
Montúfar, Atal, 2,700 m, 00.60000°N, 77.81667°W
Montúfar, near San Gabriél, 2,900 m, 00.60000°N, 

77.81700°W
Páramo del Artesón, Comuna La Esperanza, 00.77917°N, 

77.90611°W
Potrerillos, Ipuerán, 3,100 m, 00.66667°N, 77.63334°W
Potrerillos, ravine near, Ipuerán, 3,672 m, 00.71667°N, 

77.86667°W
Quebrada La Buitrera, Reserva Ecológica del Ángel, 

3,943 m, 00.73333°N, 77.91667°W
Reserva Biológica Guandera, 00.58333°N, 77.66667°W

Chimborazo (Provincia de)

Alao [= Hochkordillere von Alao], 01.90000°S, 78.48333°W
Cochaseca, 01.46667°S, 78.80000°W
Chunchi, 02.28333°S, 78.91667°W
Mt. Chimborazo, 13,500– 13,800 ft, 01.46667°S, 78.80000°W
Pallatanga, 1,510– 1,650 m, 01.98333°S, 78.95000°W
Pauchi, 02.28333°S, 78.98333°W
Puente de Chimbo, Bucay, 365 m, 02.16667°S, 79.16667°W
Ríos Chimbo- Coco, 2,400 ft, 02.10000°S, 78.96700°W
Urbina, 11,400 ft, 01.50000°S, 78.73333°W
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Alomar, Puyango, 1,014 m, 04.01667°S, 80.01667°W
Celica, 2,100 m, 04.11667°S, 79.98333°W
Cerro Ahuaca, 2 km from Cariamanga, 2,450 m, 04.30817°S, 

79.54644°W
El Porotillo, San José, 04.23333°S, 79.25000°W
Guachanamá, 2,760 m, 04.03333°S, 79.88333°W
Guainche, 3,200 ft, 04.50000°S, 80.41667°W
Laguna Negra, Bosque Protector Colombo- Yacurí, 

04.71083°S, 79.43833°W
Las Chinchas, 1 km WSW, 7,340 ft, 03.96667°S, 79.43333°W
Loja, 04.00000°S, 79.21667°W
Loja, N side, Malacatos Divide, 2,300 m, 04.23333°S, 

79.25000°W
Loja, 8 km W, 2,200 m, 04.00000°S, 79.28333°W
Los Posos, 04.50000°S, 79.83333°W
Los Pozos, 01.00000°S, 80.61667°W
Malacatos, 1,600 m, 04.23333°S, 79.25000°W
Sabanilla, near Río Destrozo, a small tributary of the Río 

Zamora, 5,700 ft, 04.03000°S, 79.02000°W
San Bartolo, 04.03333°S, 79.91667°W

Los Ríos (Provincia de)

Estación Biológica Pedro Franco Dávila, Jauneche, 50 m, 
01.33333°S, 79.58333°W

Hacienda Pijigual, Vinces, 0– 100 m, 01.55000°S, 
79.73333°W

Hacienda Santa Teresita (Abras de Mantequyilla), ca. 
12 km NE of Vinces, 01.53333°S, 79.75000°W

Pimocha, Río Babahoyo, 01.83333°S, 79.58333°W
San Carlos, vicinity, ca. 01.38333°S, 79.50000°W

Manabí (Provincia de)

Bahía de Caráquez, Río Briseño, 00.60000°S, 80.41667°W
Balzar mountains, upper Río Palenque, 00.91667°S, 

79.91667°W
Cerro de Pata de Pajaro, 00.03300°N, 79.98300°W
Chone, 00.68333°S, 80.10000°W
Cuaque [= Coaque], sea level, 00.00000°S, 80.10000°W
Manaví, Río de Oro, 00.46667°S, 79.60000°W
Río de Oro, 02.13333°S, 79.60000°W
Tama [= Jama], sea level, 00.18333°S, 80.26667°W

Morona–Santiago (Provincia de)

Cerro Bosco, forest surrounding Pacifi ctel Transmitting/
Receiving Antenna, 03.00611°S, 78.50083°W

Chiguaza, 1,100 m, 02.01667°S, 77.96667°W
Domono, 1,170 m, 02.21734°S, 78.12644°W
Gualaquiza, 750 m, 03.40000°S, 78.55000°W
Mendéz Sur, Oriente, 02.71667°S, 78.31667°W

Conway Bay, Isla Santa Cruz [= Indefatigable Island], 
00.55194°S, 90.51613°W

Fortuna, near Bellavista, Isla Santa Cruz [= Indefatigable 
Island], 00.69401°S, 90.32480°W

Isla Baltra [= South Seymour Island], 00.44012°S, 
90.28059°W

Isla Fernandina [= Narborough Island], caldera rim, 
00.35147°S, 91.56385°W

Cerro Brujo, Bahía d’Esteban, Isla San Cristóbal [= Cha-
tham Island], 00.77766°S, 89.46058°W

James Bay, Isla Santiago [= James Island], 00.24171°S, 
90.86022°W

La Bomba, Isla Santiago [= James Island], 00.18611°S, 
90.69972°W

Mangrove Point [= Punta Mangle], Isla Fernandina [= Nar-
borough Island], 00.45328°S, 91.38909°W

Punta Espinosa, Isla Fernandina [= Narborough Island], 
00.26543°S, 91.44919°W

Sullivan Bay, Isla Santiago [= James Island], 00.28102°S, 
90.57522°W

Volcán Fernandina, west slope, Isla Fernandina [= Narbor-
ough Island], 00.40000°S, 91.60000°W

Guayas (Provincia de)

Bucay, Río Chimbo, 312 m, 02.16667°S, 79.10000°W
Cerro Baja Verde [= Cerro de Bajo Verde], 32 km NW of 

Guayaquil, 150 m, 01.98333°S, 80.03333°W
Chongón, 40 m, 02.23333°S, 80.06667°W
Chongoncito, 0– 100 m, 02.23333°S, 80.08333°W
Dualé, 0– 100 m, 01.86667°S, 79.93333°W
Guayaquil, 02.16667°S, 79.9000°W
Huerta Negra, 20 km ESE of Baláo, near Tenque, 03.00000°S, 

79.76667°W
Naranjo [= Naranjito], 30 m, 02.21667°S, 79.48333°W
Río Chongón, 1.5 km SE of Chongón, 02.34444°S, 

80.06667°W

Imbabura (Provincia de)

Intag, near Peñaherrera, 00.35000°N, 78.53330°W
Lita, 3,000 ft, 00.87000°N, 78.47000°W
“Los Cedros” sector, Manduroyacu, Reserva Ecológica 

Cotacachi- Cayapas, 00.28333°N, 78.76667°W
Paramba, Río Mira, 900 m, 00.81667°N, 78.35000°W
San Nícolas, near Pimanpiro, Valle de la Chota, 6500 ft, 

00.40000°N, 77.96700°W
Santa Rosa, 10 km E, 702 m, 00.33083°N, 78.93194°W

Loja (Provincia de)

Alamor, 04.03333°S, 80.03333°W
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Orellana (Provincia de)

Llunchi, 00.43905°S, 76.81362°W
[“An island about 18 km below mouth of Río Coca.” 

(Hershkovitz 1944:98)]
Parque Nacional Yasuní, 01.08333°S, 75.91667°W
Parque Nacional Yasuní, 38 km W of Pompeya Sur, 

00.68333°S, 76.43333°W
Río Cotapino, 00.80000°S, 77.43333°W
Río Suno (abajo), 00.70464°S, 77.24074°W
San José Abajo [= San José Nuevo], 250 m, 00.43333°S, 

77.33333°W
San José de Payamino, 00.50000°S, 77.28330°W
Tiputini Biodiversity Reserve, 00.61667°S, 76.16667°W

Pastaza (Provincia de)

Canelos, Río Bobonazo, 01.58333°S, 77.75000°W
Mera, Río Alpuyuca [= Río Alpayacu], 1,140 m, 01.46667°S, 

78.13333°W
Montalvo [= Andoas], Río Bobonazo, 250 m, 02.06667°S, 

76.96667°W
Puyo, 975 m, 01.46700°S, 77.98300°W
Río Capahuari, 02.51667°S, 76.85000°W
Río Conambo, 01.86667°S, 76.78333°W
Río Pindo Yacu, 01.53333°S, 77.95000°W
Río Tigre, 2,000 ft, 02.11700°S, 76.06700°W
Río Yana Rumi, 01.63333°S, 76.98333°W
Sarayacu, Río Bobonaza, 700 m, 01.73333°S, 

77.48333°W
Tiguino, 130 km S of Coca, 300 m, ca. 01.64700°S, 

76.98100°W

Pichincha (Provincia de)

Concepción, 00.10000°S, 768.50000°W
Cooperativa Salcedo Lindo, 4 km S of Encampamento de 

CODESA on road from Pedro Vicente Maldonado, 
00.21667°N, 79.08333°W

Cotopaxi, Atacazo, 00.36667°S, 78.61667°W
Gualea, Río Tulipe, 1,200 m, 00.08300°S, 78.78300°W
Gualea, 1,500 m, 00.11667°N, 78.73333°W
Gualea, Ilambo Valley, 1,800 m, 00.11667°N, 

78.83333°W
Guápulo, 00.20000°S, 78.48333°W
Guarmai, 00.28333°S, 78.71667°W
Guarumos, 2,000 m, 00.06667°S, 78.63333°W
Hacienda Monjas, 4,500 m, 00.23333°S, 78.61667°W
Huila North, oriente, 1,400 m, 00.05000°N, 78.88333°W
Las Máquinas, on trail from Aloag to Santo Domingo 

de los Colorados, 2,180 m, 00.43333°S, 78.73333°W
Mindo, Río Blanco, 1,260 m, 00.03333°S, 78.76667°W

Río San José, 03.28333°S, 78,61667°W
Río Upano, Sangay National Park, 2,962 m, 02.20496°S, 

78.45859°W
Tinajillas, 2,300 m, 03.01658°S, 78.58032°W

Napo (Provincia de)

Antisana, 4,115 m, 00.50000°S, 78.13300°W
Archidona, 00.916667°S, 77.80000°W
Archidona, vicinity, 1,067 m, ca. 00.91667°S, 77.80000°W
Baeza, 1,980 m, 00.46460°S, 77.88924°W
Cerro Antisana, oriente, 4,000 m, 00.50000°S, 78.13333°W
Cerro Antisana, 4,100 m, 00.50000°S, 78.13333°W
Cerro Galeras, 00.83333°S, 77.58333°W
Chaco [= El Chaco], Río Oyacachi, 1,615 m, 00.38333°S, 

77.81667°W
Cosanga, Río Aliso, 00.56667°S, 77.86667°W
Cuyuco [probably Cyuyja], below Papallacta, 7,000 ft, ca. 

00.40000°S, 78.00000°W
Lago Agrio, 12 km NE, 00.19167°N, 76.78333°W
La Selva Jungle Lodge, 00.50000°S, 76.36667°W
Oyacachi, El Chaco County, 3,444 m, 00.21667°S, 

78.06667°W
Papallacta, 11,500 ft, 00.36667°S, 78.13333°W
Papallacta, near, 00.36667°S, 78.13333°W
Papallacta, 9 km E, 9,280 ft, 00.38713°S, 78.05460°W
Papallacta, 1.6 km W, 10,500 ft, 00.36408°S, 78.14720°W
Papallacta, 6.2 km W, 11,700 ft, 00.34151°S, 78.18040°W
Papallacta, 6.9 km by road W, 00.38516°S, 78.16868°W
Papallacta, 8.2 km W, 12,200 ft, 00.38104°S, 78.19526°W
Papallacta, 10.6 km W by road, 3,560 m, 00.36667°S, 

78.13333°W
Río Ansu, ca. 01.31700°S, 77.88300°W
Río Coca, mouth of, upper Río Napo, 00.48333°S, 

76.96667°W
Río Jatun Yacu, 01.08166°S, 77.86911°W
Río Lagarto Cocha, boca [= mouth], 00.65000°S, 

75.26667°W
Río Papallacta valley, 11,100 ft, 00.36700°S, 78.13300°W
Río Pucuno, 00.80000°S, 77.26667°W
Río Napo, 2,000 ft, 00.08000°S, 78.00000°W
Río Napo (probably near Tena), 00.98333°S, 77.81667°W
Río Napo (presumably near Puerto Napo), 01.05000°S, 

77.78333°W
Río Oyacachi, 00.36667°S, 77.78333°W
San Javier, 00.97273°S, 77.07273°W
San José abajo, 00.41667°S, 77.33333°W
Santa Cecilia, 00.05000°S, 76.70000°W
Sumaco arriba [= Volcán Sumaco], 8,000– 9,000 ft, 

00.56667°S, 77.63333°W
Sumaco abajo, 00.56667°S, 77.63333°W
Volcán Sumaco, 00.56667°S, 77.63333°W
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Sucumbíos (Provincia de)

Lagarto Yaco [= Lagarto Cocha], 00.65000°S, 75.21700°W
Laguna Grande, Río Cuyabeno, 00.00000°S, 76.18333°W
Limoncocha [= Limon Cocha], Río Napo, 00.41667°S, 

76.63333°W
[“Missionary station established 1955 on unspoiled lemon- 

colored lake in tropical forest, 2 km from mouth of Río 
Jivino, tributary of the Río Napo.” (Paynter and Tray-
lor 1977:66)]

Reserve de Producción Faunística Cuyabeno, 220 m, 
00.00001°N, 76.20000°W

Santa Cecilia, 340 m, 00.08400°N, 76.98900°W

Tungurahua (Provincia de)

Baños, 1,770 m, 01.40000°S, 78.41667°W
Hacienda San Francisco, east of Ambato, 8,000 ft, 

01.01667°S, 78.50000°W
Laguna Pisayambo, 2 km SW, Pisayambo, Pargue Nacional 

Llanganates, 3,630 m, 01.08333°S, 78.31667°W
Mirador, 1,500 m, 01.43333°S, 78.25000°W
Palmera, 4,000 ft, 01.41667°S, 78.2000°W
San Antonio, 6,727 ft, 01.43333°S, 78.36667°W
San Francisco, E of Ambato, ca. 2,440 m, 01.30000°S, 

78.50000°W

Zamora–Chinchipe (Provincia de)

Alto Machinaza, 1,400 m, 03.76606°S, 78.50517°W
Los Encuentros, 4 km ENE, 850 m, 03.75000°S, 78.61667°W
Sabanilla, 4 km E, 1,585 m, 04.03000°S, 79.02000°W
San Antonio, 02.23333°S, 78.41667°W
Zamora, 1,000 m, 04.06667°S, 78.96667°W

French Guiana
Arataye, 2,100 m, 04.03333°N, 52.70000°W
Awala- Yalimapo, 05.74111°N, 53.92778°W
Cacao, 04.58333°N, 52.46667°W
Camopi, 03.21667°N, 52.46667°W
Cayenne, 04.93333°N, 52.333333°W
Cayenne, vicinity, 04.86667°N, 52.31667°W
Inini, River Arataye, 04.00000°N, 52.33333°W
Iracoubo, 05.48333°N, 53.31667°W
Kaw, 100 m, 04.48333°N, 52.03333°W
Kourou, sea level, 05.15000°N, 52.65000°W
Les Nouragues, 120 m, 04.08333°N, 52.66667°W
Mont Saint Marcel, 02.36667°N, 53.01667°W
Nouragues, 04.08300°N, 52.66700°W
Paracou, near Sinnamary, 05.28333°N, 52.91667°W
Piste de Saint Élie, 04.83333°N, 53.28333°W

Mojanda, 00.13333°N, 78.28333°W
Mount Pichincha [= Volcán Pichincha], 01.00000°S, 

78.60000°W
Mount Pichincha, east side, 3,500 ft, 00.43300°S, 

78.68300°W
Mt. Pichincha, 12,000 ft, 00.16667°S, 78.55000°W
Nanegal, 00.11667°N, 78.76667°W
Mount Illiniza, vicinity, 00.66667°N, 78.70000°W
Pacto, 1,400 m, 00.20000°N, 78.86700°W
Pichincha, 3,353 m, 00.16667°S, 78.55000°W
Pichincha, 3,300– 3,800 m, 00.16667°S, 78.55000°W
Pinantura, 00.41667°S, 78.36667°W
Puembo, 00.18333°S, 78.35000°W
Quito, 00.21667°S, 78.50000°W
Quito, 00.25000°S, 78.58000°W
Quito, 15 mi S, 00.45386°S, 78.57680°W
Río Pita, upper, 11,500 ft, ca. 00.30000°S, 78.46667°W
Río Tulipe, near Gualea, 1,200 m, ca. 00.08333°S, 

78.78333°W
Río Verde, 975 m, 00.20000°N, 78.86667°W
Saloya [= misspelled Galaya], 00.30000°S, 78.66667°W
San Ignacio [= Hacienda San Ignacio], 00.38333°S, 

78.51667°W
San José, occidente, 2,000 m, 00.18333°N, 78.40000°W
San Tadeo, 00.01667°N, 78.80000°W
Tablón, 00.36667°S, 78.25000°W
Tablón, road to Papallacta, 00.36667°S, 78.25000°W
Tanda [= Hacienda Tanda], ca. 8,000 ft, 00.00001°N, 

78.33333°W
Volcán Pichincha, 3,600– 3,700 m, 00.16667°S, 

78.55000°W
West Mindo, W of Andes, 4,000 ft, ca. 00.03333°S, 

78.80000°W
Zapadores, Río Saloya, 6,400 ft, 00.01667°N, 78.95000°W

Santa Elena (Provincia de)

Cerro Manglar Alto [= Cerro Manglaralto, headwaters 
of Río Manglaralto; also Cerros de Colonche, follow-
ing Paint er 1993], 460 m, 01.78333°S, 80.61667°W

Cerro de Manglaralto, 460 m, 01.78333°S, 80.61667°W
Manglar Alto, vicinity, Cordillera de Colconche, 01.83330°S, 

80.73330°W

Santa Domingo de los Tsáchilas (Provincia de)

Ila, 36 mi SW Santo Dominto, 800 ft, 00.58000°S, 
79.17000°W

Santo Domingo, 485 m, 00.21667°S, 79.10000°W
Santo Domingo, 00.25000°S, 79.15000°W
Santo Domingo de los Colorados, 00.25000°S, 79.15000°W
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Mahaica–Berbice (District)

Blairmont Plantation, 06.26667°N, 57.53333°W
Tauraculi, 05.95000°N, 57.80000°W

Pomeroon- Supenaam (District)

Makasima, Pomeroon River, 07.50000°N, 58.71667°W
Supinaam [= Supenaam] River, 06.98333°N, 58.51667°W

Potaro–Siparuni (District)

Kurupukari, 04.66667°N, 58.66667°W
Paramakatoi, 04.71667°N, 59.70000°W
Surama [Upper Takutu– Upper Essequibo District], 40 km 

NE, 04.38300°N, 58.86700°W

Upper Demerara– Berbice (District)

Comackpea [= Comaccka], Rio Cunerara, 05.83300°N, 
58.36700°W

Great Falls of Demerara River [= Ororo Marali], 05.31667°N, 
58.51667°W

Potaro River, 05.36667°N, 58.90000°W

Upper Takutu– Upper Essequibo (District)

Awarawaunowa, vicinity, 02.66667°N, 59.20000°W
Chodikar River, ca. 55 km SW of Wai- Wai village of Gunn’s 

Strip, 01.36667°N, 58.76667°W
Dadanawa, 150 m, 02.83333°N, 59.50000°W
Dadanawa, 10 mi E, 02.83333°N, 59.50000°W
Dadanawa, vicinity, 02.83333°N, 59.51667°W
Kanuku Mountains, 600 ft, 03.20000°N, 59.35000°W
Nappi Creek, Kanuku Mountains, 03.38333°N, 59.80000°W
Quarter Mile Landing, 5 km S of Annai, 03.91700°N, 

59.10000°W
Surama, 5 km SE, 04.16670°N, 59.08330°W
Tamton, 02.35000°N, 59.71667°W

Paraguay

Alto Paraguay (Departamento de)

Agua Dulce, 54 km E, 20.01667°S, 59.76667°W
Cerro León, 50 km WNW of Fortín Madrejón, 20.38300°S, 

60.31700°W
Estancia Kambá Aka, Parque Nacional Río Negro, 

19.83333°S, 58.75000°W
Estancia Tres Marias, 21.27867°S, 59.55217°W
Estancia 3 Maria [= Estancia Tres Marias], 70 m, 21.27867°S, 

59.55217°W

River Iracoubo, 05.50000°N, 53.23333°W
River Oyapock, 04.13333°N, 51.66667°W
Riviere Approuague, 04.63300°N, 51.96700°W
Saül, 03.61667°N, 53.20000°W
Saut Pararé, Rivière Arataye, 04.05000°N, 52.66667°W
Sinnamary River, right bank 21 km upstream from Petit 

Saut Dam, 04.94670°N, 53.03170°W
St. Eugène, 04.85000°N, 53.06667°W
St.- Laurent du Maroni, 05.50000°N, 54.03333°W
Tamanoir, Mana River, 05.15000°N, 53.75000°W
Trois Sauts, 02.16667°N, 53.18333°W

Guyana

Barima–Waini (District)

Baramita, Old World, 07.36667°N, 60.48333°W
Santa Cruz, 07.66667°N, 59.23333°W

Cuyuni–Mazaruni (District)

Kalakun, 06.40000°N, 58.65800°W
Kartabo [= Kartabu], 06.38333°N, 58.68333°W
Mount Roraima, summit, 05.20222°N, 60.73528°W
Mount Roraima, slopes, 05.23333°N, 60.71667°W
Venamo River, Potaro Highlands, 610 m, 06.00000°N, 

61.33333°W

Demerara–Mahaica (District)

Buxton, 1 mi E, 06.78333°N, 58.03333°W
Demerara [= Georgetown], Supenaam River, 06.80448°N, 

58.15527°W
Demerara River, 06.80000°N, 58.16667°W
Georgetown, sea level, 06.8044°N, 58.15527°W
Hyde Park, Demerara River, 100 m, 06.50000°N, 

58.26667°W
Loo Creek, 68 km by road S of Georgetown, 06.23333°N, 

58.25000°W

East Berbice– Corentyne (District)

Berbice [= New Amsterdam], 06.25000°N, 57.51667°W
Potaro Highlands, 395 m, 04.41667°N, 58.26667°W

Essequibo Islands– West Demerara (District)

Bonasika River, 06.75000°N, 58.50000°W
Essequibo River, 13 mi from mouth, ca. 06.98300°N, 

58.38300°W
Lower Essequibo River, 06.85556°N, 58.50589°W
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Caazapá (Departamento de)

Estancia Dos Marías, 26.76667°S, 56.53333°W

Canindeyú (Departamento de)

Curuguaty, 6.3 km N by road, 24.51667°S, 55.70000°W
Curuguaty, 13.3 km N by road, ca. 24.51667°S, 55.70000°W
Estancia Salazar, Río Verde, 24.18333°S, 55.26667°W
Reserva Natural del Bosque Mbaracayú, 24.12000°S, 

55.51000°W
Reserva Natural del Bosque Mbaracayú, 200 m, 24.15000°S, 

55.31667°W
Reserva Natural del Bosque Mbaracayú, 24.09000°S, 

55.17000°W
Reserva Natural del Bosque Mbaracayú, headquarters, 

24.16667°S, 56.91667°W
Reserva Natural Privada Morombí, 24.67000°S, 55.38000°W
Reserva Natural Privada Morombí, 24.60000°S, 55.43000°W
Sendero Morotí, Reserva Mbaracayú, 24.13333°S, 

55.41667°W

Central (Departamento de)

Asunción, 25.26667°S, 57.66667°W

Concepción (Departamento de)

Concepción, 7 km NE, 23.41667°S, 57.28333°W
Concepción, 8 km E, 23.41670°S, 57.15010°W
Concepción, vicinity, 23.41667°S, 57.28333°W
Horqueta, 23.40000°S, 56.88333°W
Rte. 3, 28 km S junction Rte. 3 and Rte. 5, 22.71667°S, 

56.30000°W
Yby- Yaú, 22.93333°S, 56.53333°W

Cordillera (Departamento de)

Atyrá, 22.15000°S, 57.10000°W
Tobatí, 1.6 km S by road, 150 m, 25.25000°S, 57.06667°W
Tobatí, 12 km N by road, 25.14170°S, 57.06670°W

Itapúa (Departamento de)

El Tirol, 27.18333°S, 55.71667°W
Encarnación, 27.33333°S, 55.90000°W
Estación Parabel, 0.3 km E of  house, 26.34850°S, 

55.51250°W
Parque Nacional San Rafael, 26.50389°S, 55.79222°W
Reserva de Recursos Manejados San Rafael, 26.54000°S, 

55.77000°W
San Rafael, 8 km N, 27.06189°S, 54.38393°W

Fortín Madrejón, 50 km WNW, 20.46761°S, 60.31908°W
Laguna Placenta, 70 m, 21.14396°S, 5941483°W
Palmar de las Islas, 215 m, 19.62981°S, 60.61250°W
Puerto Casado [= Puerto La Victoria], 22.33333°S, 

57.91667°W

Alto Paraná (Departamento de)

Puerto Bertoni, 91 m, 25.63333°S, 54.66667°W
Refugio Biológico Limoy, north of Río Limoy, ca. 270 m, 

24.80000°S, 54.45000°W
Reserva Biológica Limoy, 24.73000°S, 54.40000°W

Amambay (Departamento de)

Cerro Corá, 4 km SW by road, 22.61667°S, 55.98333°W
Colonia Sargento Dure, 3 km E of Río Apa, 22.16700°S, 

56.45000°W
Parque Nacional Cerro Corá, 22.65000°S, 56.000°W
Parque Nacional Cerro Corá, 22.66667°S, 55.98333°W
Parque Nacional Cerro Corá, 22.50000°S, 56.18000°W
Pedro Juan Caballero, 28 km SW, 22.74549°S, 55.80921°W

Boquerón (Departamento de)

Colonia Fernheim, 112 m, 22.25000°S, 59.83333°W
Estancia Iparoma, 19 km N of Filadelfi a, 22.17591°S, 

60.02905°W
Filadelfi a, 22.34540°S, 60.03150°W
Fortín Guachalla, 22.45000°S, 62.33333°W
Fortín Juan de Zalazar, 23.10000°S, 59.30000°W
Fortín Teniente Pratts Gil, 22.68333°S, 59.43333°W
Fortín Toledo, 22.02230°S, 64.30000°W
Loma Plata, 22.383330°S, 59.85000°W
Parque Nacional Teniente Enciso, 19.84202°S, 58.75332°W
Teniente Enciso, 21.08333°S, 61.76667°W
Villa Hayes, 410 km NW by road, 22.48333°S, 

60.43333°W
Villa Hayes, 420 km NW by road, 22.48333°S, 

59.98333°W

Caaguazú (Departamento de)

Carayaó, 24 km NNW, Estancia San Ignacio, 25.18333°S, 
56.40000°W

Colonia Somerfi eld, 25.43333°S, 55.71667°W
Coronel Oviedo, 22.5 km N by road, 24.41667°S, 

56.45000°W
Estancia San Ignacio, 24 km NNW of Carayaó, 25.08333°S, 

56.60000°W
Sommerfi eld Colony [= Colonia Somerfi eld], 25.43333°S, 

55.71667°W
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San Pedro (Departamento de)

Aca- Poi, 1 km N, 23.50000°S, 56.70000°W
Ganadera Jejui, 24.09000°S, 56.48000°W
Tacuati, Aca- Poi, 23.45000°S, 56.58333°W

Peru

Amazonas (Regíon de, formerly 
Departamento de)

ACP Abra Patricia- Alto Nieva, 2,282 m, 05.68733°S, 
77.80930°W

ACP Huiquilla El Choctamal, 2,762 m, 06.38039°S, 
77.95500°W

Bagua, 8 km WSW, 05.66667°S, 78.51667°W
Balsas, mountains to E, 10,000 ft, 06.83333°S, 77.83333°W
Balsas, mountains to E, 3,048 m, 06.75000°S, 77.83300°W
Chachapoyas, 06.21667°S, 77.85000°W
Communidad Estera, Cerro Calle Nueva, 3,651 m, 

12.90521°S, 73.80436°W
Condechaca, Río Utcubamba, 06.35000°S, 77.90000°W
Cordillera Colán, E of La Peca, 3,260 m, ca. 05.50000°S, 

78.16700°W
Cordillera Colán, E of La Peca (ridge W of peaks), 

10,000 ft, 05.51092°S, 78.33683°W
Cordillera Colán, E of La Peca (ridge W of peaks), 

11,100 ft, 05.56550°S, 78.30967°W
Cordillera Colán, NE of La Peca, 10,000 ft, 05.48087°S, 

78.28260°W
Cordillera del Cóndor, Valle Río Comaina, Puesta Vigilan-

cia 3, Alfonso Ugarte, 03.90810°S, 78.42110°W
Goncha, 8,500 ft, 05.75565°S, 78.46664°W
Goncha, 2,700 m, 05.75470°S, 78.46670°W
Guayabamba, 06.36667°S, 77.41667°W
Huambo, 1,130 m, 06.36667°S, 77.46667°W
Huampami [= Huampam], vicinity, Río Cenepa, 700 ft, 

04.58333°S, 78.20000°W
Huampami [= Huampam], Río Cenepa, 210 m, 04.46670°S, 

78.16667°W
Kagka (Aguaruna village), Río Kagka, tributary of Río Co-

maina, 04.38333°S, 78.19667°W
Lake Pomachcoas, 6 km SW by road, 6,000 ft, 05.86989°S, 

77.98731°W
La Peca Nueva, 12 km E by trail, 1,760 m, 05.56667°S, 

78.28333°W
La Poza, 170 m, 04.05000°S, 77.76667°W
Leimebamba [= Leymebamba], ca. 20 km by road W, 

2,804 m, 06.75000°S, 77.80000°W
Molinopampa, Tambo Ventija [= Ventilla], 2,407 m, 

06.18333°S, 77.61666°W
Molinopampa, 10 mi E, 06.18333°S, 77.50000°W

Misiones (Departamento de)

Ayolas, 5 km ENE, 27.34943°S, 56.80331°W
Corate-í, 27.40000°S, 57.01667°W
Isla Yaciretá, 27.40000°S, 56.75000°W
Refugio Faunistico “Atingy,” 75 m, 27.35000°S, 56.70000°W
San Francisco, 26.86667°S, 57.05000°W
San Francisco, 36 km NE of San Ignacio, 26.88680°S, 

57.03210°W
San Ignacio, 409 km S, 26.86700°S, 57.75000°W
San Pablo, 26.86667°S, 57.05000°W

Ñeembucú (Departamento de)

Desmochado, 27.11667°S, 58.10000°W
Estancia San Felipe, 22.68267°S, 57.35867°W
Estancia Yacaré, 26.58333°S, 58.13333°W
Mayor Martínez, 27.15000°S, 58.21667°W
Paso Pucú, 27.13333°S, 58.51667°W
Pilar, 26.86879°S, 58.29346°W

Paraguarí (Departamento de)

Costa del Río Tebicuary, 26.51667°S, 57.23333°W
Parque Nacional Ybycuí, 26.01667°S, 57.05000°W
Sapucaí, ca. 300 m, 25.66667°S, 56.91667°W
Sapucaí, 25.66000°S, 56.95000°W
Sapucay [= Sapucaí], ca. 300 m, 25.66667°S, 56.91667°W
Ybycuí, 26.01670°S, 57.05000°W

Presidente Hayes (Departamento de)

Chaco-í, 15.5 km by road NNW, 25.16667°S, 57.73333°W
Estancia Juan de Zalazar, 2 km S of headquarters, 23.11280°S, 

59.31380°W
Estancia Laguna Porá, 22.33333°S, 59.43333°W
Estancia Samaklay, 23.46667°S, 59.86667°W
Fortín Juan de Zalazar, 23.10000°S, 59.30000°W
Juan de Zalazar [= Fortín Juan de Zalazar], 23.10000°S, 

59.30000°W
Juan de Zalazar [=Fortín Juan de Zalazar], 8 km NE, 

23.02594°S, 59.17994°W
La Golondrina, 25.10000°S, 57.56667°W
Puerto Falcón, 83 km NW, 24.80000°S, 58.35000°W
Puerto Pinasco, 22.71667°S, 57.83333°W
Riacho Negro, 25.06667°S, 57.91667°W
Villa Hayes, 25.10000°S, 57.56667°W
Villa Hayes, 24 km NE, 24.93333°S, 57.75000°W
Villa Hayes, 24 km W, 25.08333°S, 57.7667°W
Villa Hayes, 69 km NW by road, 24.68875°S, 57.96547°W
Waikthlatingwaialwa [or Waikthlatingwayalwa; see Payn-

ter 1989], 23.10007°S, 59.30036°W
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Rachococo, 45 km S of Huaraz, 09.90000°S, 77.40000°W
Recuay, 4 mi S and 8 mi E, 3,810 m, 09.77487°S, 77.34934°W
Ticapampa, 4,200 m, 09.80000°S, 77.70000°W
Uramarca [= Yuramarca], near Paloma, 08.75000°S, 

77.90000°W

Apurímac (Regíon de, formerly 
Departamento de)

Abancay, 10 km N, 13.59405°S, 72.85024°W
Abancay, 28 km NE (by road), 3,620 m, 13.55083°S, 

72.75407°W
Abancay, 10 km SSE, 13.66684°S, 72.88131°W
Chalhuanca, 25 km SW, 14,500 ft, 14.53897°S, 73.51213°W
Chalhuanca, 36 km S (by road), 3,510 m, 14.54777°S, 

73.30943°W
Grau, Virundo, 14.25022°S, 72.68144°W

Arequipa (Regíon de, formerly 
Departamento de)

Antiquipa, 15.78333°S, 74.26667°W
Antiquipa, 1 km SW, 325 m, 15.80000°S, 74.36667°W
Antiquipa, 2 km E, 15.80000°S, 74.33680°W
Arequipa, 16.40000°S, 71.55000°W
Arequipa, 12 km E, 3,230 m, 16.70000°S, 71.43749°W
Arequipa, 43 km E, 3,930 m, 16.38333°S, 71.38333°W
Arequipa, ca. 33 rd km E, 16.36600°S, 71.28962°W
Arequipa, ca. 48 km by road E, 16.34967°S, 71.16393°W
Cabrerías, 16.25000°S, 71.48330°W
Cailloma, 5 km W, 4,530 m, 15.18806°S, 71.81875°W
Callalli, 15 km S, 4,150 m, 15.64389°S, 71.44556°W
Camana, 5 mi ENE, 3,000 ft, 16.58900°S, 72.63073°W
Chala, 16 km ESE (by road), 10 ft, 16.07183°S, 74.09667°W
Chavina, on coast near Acari, Lomos River, 15.61667°S, 

74.63333°W
Chivay, 1 km N, 3,700 m, 15.63096°S, 71.60000°W
Chucarapi, Tambo Valley, 300 ft, 17.07083°S, 71.72195°W
El Rayo, 15.91667°S, 71.58333°W
Huancarama, Orcopampa, 3,791 m, 15.26000°S, 

72.34000°W
Huaylarco, 54– 55 mi ENE of Arequipa, 15,300 ft, 

16.03333°S, 70.83333°W
Laguna Salinas, 14,100 ft, 16.36667°S, 71.13333°W
Lomas, 7 km E of Matarani, 15.56667°S, 74.83333°W
Salinas, 4,316 m, 16.37840°S, 71.13330°W
Salinas, 22 mi E of Arequipa, 14,200 ft, 16.36667°S, 

71.13333°W
San Ignacio, 4,375 m, 15.16100°S, 71.78500°W
San Juan de Tarucani, 4,345 m, 16.18000°S, 71.06000°W
Sumbay, 15.96667°S, 71.40202°W
Sumbay, 2 km W, 4,200 m, 15.96667°S, 71.40202°W

Pomacocha [= Florida], 5 km N and 5 km E, 1,830 m, 
05.78812°S, 77.87152°W

Pongo de Rentema, Río Marañón, 05.50109°S, 78.50000°W
Río Kagka, headwaters, tributary of the Río Cenepa, 

04.26667°S, 78.15000°W
Río Santiago, mouth at Río Marañón, 04.42727°S, 

77.63636°W
Río Utcubamba, about 15 mi S of Chachapoyas, 06.33333°S, 

77.86667°W
Río Utcubamba, 15 mi above Chachapoyas, 05.93333°S, 

77.98333°W
Río Utcubamba, Uchco, 05.93333°S, 77.98333°W
Rodriguez de Mendoza, Tambo Almirante, near Uchco, 

06.18333°S, 77.21667°W
Santa Rosa, 05.40000°S, 78.50000°W
San Pedro, 06.63333°S, 77.70000°W
Tambo Carrizal, mountains E of Balsas, 2,000 m, 06.78333°S, 

77.86667°W
Tingo, 30 km S and 41 km E of Bagua, Río Utcabamba, 

05.90000°S, 78.20000°W
Tseasim (Aguaruna village), Río Huampani of Río Cenepa, 

04.45667°S, 78.15333°W
Uchco [= Uschco or Uscho], Tambo Almirante, 1,525 m, 

06.11700°S, 77.33300°W
Uscho [= Uschco or Uchco], about 50 km E of Chachapoyas, 

5,000 ft, 06.18333°S, 77.21667°W
Yambrasbamba, 6,500 ft [= 1,970 m], 05.76667°S, 

77.90000°W

Ancash (Regíon de, formerly 
Departamento de)

Callon, 2 km S and 11 km W of Huaras, 09.55142°S, 
77.63352°W

Carhuaz, Jangas, Antauran, Cordillera Negra, Quebrada 
Lancash, 3,000 m, 09.40000°S, 77.58333°W

Casma, 29 km S (by road), 30 m, 09.46667°S, 78.31667°W
Chasquitambo, 4 km by road NE, km 51, 13.80000°S, 

73.38333°W
Cuenca del Río Pampas, below Conzuso, 08.17234°S, 

77.85613°W
Huaras, 3,052 m, 09.53333°S, 77.58333°W
Huaras, Quilcahuanca, 4,300 m, 09.50000°S, 77.41700°W
Huaras, 25 km S, 3,810 m, 09.86950°S, 77.39767°W
Huaras, 12 km W, 12,680 ft, 09.53333°S, 77.64263°W
Huaras, 3 km S and 12 km W, 12,500 ft, 09.56042°S, 

77.654260°W
Huari, Yanacocha, 09.65556°S, 77.13389°W
Macate, 2,712 m, 08.76667°S, 78.08333°W
Pariacoto, 1 km N and 12 km E, ca. 09.50763°S, 77.77404°W
Quebrada Chalhuacocha, Acrana, 3,844 m, 08.24411°S, 

77.77064°W
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Chaupe, 05.16667°S, 79.16667°W
Chaupe, 4 km W, ca. 05.16667°S, 79.16667°W
Chota, 7 km N and 3 km E, 8,650 ft, 06.48670°S, 

78.62287°W
Contumaza, Bosque Cachil, between Cascas y Contumaza, 

2,739 m, 07.36667°S, 78.81667°W
Cutervo, San Andrés de Cutervo, 1,998 m, 06.21667°S, 

78.6667°W
Cutervo, San Andrés de Cutervo, Cutervo National Park, 

100 m over El Tragadero, 3,000 m, 06.24997°S, 
78.76653°W

Cutervo, 1 km NW, 8,700 ft, 06.36027°S, 78.85639°W
El Arenal, 1 km S and 6 km W of Pomahuaca, 915 m, 

07.12889°S, 79.05772°W
Hacienda Limón, 06.83333°S, 78.08333°W
Hacienda Taulis, 06.90000°S, 79.05000°W
Huarandosa, 05.21667°S, 78.8000°W
Las Ashitas, 4 km W of Pachapiriana, 9,200 ft, 05.65521°S, 

79.16010°W
Las Juntas, 3 km W of Pachapiriana, 7,600 ft, 06.65275°S, 

79.15160°W
Monte Seco, 2.5 km N, 06.86667°S, 79.08333°W
Perico, 500 m, 05.25000°S, 78.75000°W
Pisit, T 25, 3,399 m, 06.81139°S, 78.87052°W
San Ignacio, 05.13333°S, 78.96333°W
San Ignacio, Tabaconas, Cerro La Viuda (Tabaconas- 

Namballe National Sanctuary buffer zone), 1,897 m, 
05.60139°S, 79.32176°W

San Ignacio, Tabaconas, Piedra Cueva in Cerro Coyona 
(Tabaconas- Namballe National Sanctuary), 3,343 m, 
05.26722°S, 79.27052°W

San Pablo, 4,000 m, 07.11667°S, 78.83333°W
Santa Cruz, Catache, 3.81 km NE from Monteseco, 2150 m, 

06.84365°S, 79.08133°W
Tambillo, Río Malleta, 5,800 ft, 06.16667°S, 78.75000°W
Taulís, 2,700 m, 06.90000°S, 79.05000°W

Cusco (Regíon de, formerly Departamento de)

Amacho, 2,750 m, 13.50000°S, 70.91667°W
Amaibamba [= Amaybamba], Urubamba Valley, 13.06306°S, 

72.45370°W
Amaybamba, 13.06306°S, 72.45370°W
Bosque Aputinye above Huyro, 12.96667°S, 72.60000°W
Calca, 55.4 km by road N, 3,560 m, 13.13333°S, 72.00000°W
Ccachubamba, 2,850 m, 13.50000°S, 70.91667°W
Ccolini, near Marcapata, 3,900 m, 13.51667°S, 70.96667°W
Centro de Investigación Wayqecha, 2,550– 2,900 m, 

13.176488°S, 71.58723°W
Chancarara, Hatunpampa, 3,150 m, 13.62336°S, 

70.83411°W
Chirapata, Cossireni Pass, 12.71667°S, 72.23333°W

Tambo, 17.06667°S, 71.83333°W
Toccra Pampa, Caylloma, 3,970 m, 15.96840°S, 71.72780°W

Ayacucho (Regíon de, formerly 
Departamento de)

Anchihuay, 3,250 m, 13.00598°S, 73.73698°W
Arizona (fi sh farm), Río Vinchos, 3,397 m, 13.34653°S, 

74.43020°W
Chinquintirca, 2,685 m, 13.04309°S, 73.68315°W
El Bagrecito, Río Vinchos, 3,526 m, 13.34476°S, 74.45077°W
Hacienda Luisiana, Río Ayacucho, 12.66667°S, 73.73333°W
Huahuanchayo [= Huanhuachayo], ca. 1,660 m, 12.73333°S, 

73.78333°W
[Huanhuachayo is “a clearing along the Andean mule trail 

connecting Hacienda Luisiana and nearby communities 
along the Río Apurímac and Río Santa Rosa with the 
mountain town of Tambo” (A. L. Gardner and Patton 
1976:42).]

Huanta, 2 mi SE, 12.95379°S, 74.22915°W
Nazca, 35 km ENE, 3,200 m, 14.74713°S, 75.01044°W
Pampamarca, 4 km W (by road), 4,230 m, 14.56667°S, 

73.58712°W
Pampamarca, 23 km (by road) W, 14.56667°S, 73.76343°W
Puncu, 30 km NE of Tambo, 3,370 m, 12.78300°S, 

73.81700°W
Puquio, 10 km WNW, 14.64466°S, 74.27059°W
Puquio, 11 km NW, 14.58752°S, 74.24889°W
Puquio, 15 mi WNW, 12,000 ft, 14.61699°S, 74.33921°W
Puquio, 18 km E by road, 3,770 m, 14.58497°S, 74.01515°W
Puquio, 21 km ENE, 14,500 ft, 14.58379°S, 73.84510°W
Río Santa Rosa, 12.70000°S, 73.73333°W
San José, Río Santa Rosa above Hacienda Luisiana, 

1,000 m, 12.73333°S, 73.76667°W
San Miguel Tambo, 3,500 m, 13.00000°S, 73.98333°W
Tambo, 6 mi NNE, 12,300 ft, 12.93333°S, 74.01667°W
Tucumachay Cave, 4,250 m, 11.67150°S, 75.04990°W
Vischongo, Río Pomacochas, 2,800 m, 13.58860°S, 

73.99610°W
Yanamonte, 2,751 m, 12.78500°S, 73.99500°W
Yuraccyacu, 2,600 m, 12.75000°S, 73.80000°W

Cajamarca (Regíon de, formerly 
Departamento de)

Bosque Cachil, between Cascas and Contumaza, 2,500 m, 
07.38925°S, 78.78188°W

Cajabamba, 07.61667°S, 78.05000°W
Cajamarca, 2,720 m, 07.16667°S, 78.51667°W
Catamarca, 35 mi WNW, 06.97176°S, 78.98780°W
Celendín, Hacienda Limón, 6,720 ft, 06.83333°S, 

78.08333°W
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Pillahuata, 2,460 m, 13.16218°S, 71.59751°W
Puesto de Vigilancia Acjanacu, 3,350– 3,500 m, 13.19639°S, 

71.61972°W
Quillabamba, 90 km SE (by road), 3,450 m, 13.11707°S, 

7233935°W
Quince Mil [= Quincemil], 650 m, 13.26667°S, 70.63333°W
Quincemil [= Quince Mil], Río Marcapata, 680 m, 

13.26700°S, 70.63300°W
Río San Miguel, 4,500 ft, 12.71667°S, 73.23333°W
Río Urubamba, 50 km NE of Cuzco, 13.10135°S, 

72.643356°W
San Juan Grande, Quincemil, Quispicanchis, 650 m, 

13.21667°S, 70.73333°W
Santa Ana, upper Río Urubamba Valley, 12.86667°S, 

72.71667°W
Suecia, km 128 on Carretera Shintuya, 13.10053°S, 

71.56875°W
Suecia, below, Manu Biosphere Reserve, 1,900 m, 

13.10053°S, 71.56875°W
Tangoshiari, 2 km SW, Río Pagoreni, 11.76670°S, 

73.32580°W
Tocapoqueu, Occobamba [= Ocobamba] Valley, 9,100 ft, 

12.88333°S, 72.35000°W
Torontoy, 9,500 ft, 13.16700°S, 72.50000°W
Tres Cruces, 18 km N of Paucartambo, 11,900 ft, 13.10000°S, 

71.76667°W
Urubamba, 13.30000°S, 72.11667°W
Yauri, 16 km SW, 3,960 m, 14.89364°S, 71.51732°W

Huancavelica (Regíon de, formerly 
Departamento de)

Hacienda Piso, Lorroja, 3,018 m, 12.73333°S, 74.45000°W
Huancavelica, 3,660 m, 12.76667°S, 75.03333°W
Lircay, 12.98333°S, 74.73333°W
Ticrapo, 2 km S, Pisco Valley, 2,440 m, 13.35000°S, 

75.39820°W

Huánuco (Regíon de, formerly 
Departamento de)

Agua Caliente, Río Pachitea, 08.83333°S, 74.68333°W
Ambo, 2,064 m, 10.11667°S, 76.16667°W
Bosque Zapatagocha, above Acomayo, 9,250 ft, 09.66667°S, 

76.05000°W
Campamento Provias, 2,890 m, 08.68828°S, 76.96922°W
Campamento Regional, 3,010 m, 08.65519°S, 77.00231°W
Carpish Pass, below, on trail to Hacienda Paty, 2,165 m, 

09.70000°S, 76.15000°W
Caserío de San Pedro de Carpish, 3,015 m, 09.72972°S, 

76.10694°W
Cayna, Chiliatuna, 10.18333°S, 76.33333°W

Chospyoc [= Chospiyoc], Urubamba, 10,000 ft, 13.26667°S, 
72.35000°W

Consuelo, 15.9 km SW of Pilcopata, 1,000 m, 13.02362°S, 
71.49185°W

Consuelo, W of Pilcopata, 1,000 m, 13.13333°S, 71.25000°W
Cordillera de Sicuani, 14.26670°S, 71.21667°W
Cordillera Vilcabamba, 3,350 m, 11.66000°S, 73.66722°W
Cordillera Vilcabamba, northern end, 3,370 m, 11.66000°S, 

73.66722°W
Cuzco, 94 km W on road to Abancay, 13.58333°S, 

72.03460°W
Hacienda Cadena, ca. 1,000 m, 13.40000°S, 70.71667°W
Hacienda Villa Carmen, Cosñipata [= Río Cosñipata], 

850 m, 12.83300°S, 71.25000°W
Hadquiña, 1,500 m, 13.11667°S, 72.65000°W
Huancarani, 5 km N, 3,140 m, 14.25370°S, 71.22750°W
Idma, Santa Ana Valley, 4,600 ft, 12.88333°S, 72.81667°W
Idma, road, 11,200 ft, 12.88330°S, 72.81700°W
Kiteni, Río Urubamba, 12.33333°S, 72.83333°W
Kiteni, 66 km from Rosalina on road from Quillabamba, 

12.33333°S, 72.83333°W
La Convencíon, 12.90000°S, 72.53333°W
Laguna Sibinacocha, 13.84650°S, 72.05720°W
Lauramarca [= Labramarca], 13.70000°S, 71.31667°W
Lucma, Cosireni Pass, Quirapata [= Chirapata], 2,985 m, 

13.05111°S, 72.56667°W
Machu Picchu, 1,830 m, 13.16611°S, 72.49833°W
Machu Picchu, 3,900 m, 13.15833°S, 72.53139°W
Machu Picchu, above timberline, Runcaraccay ruins, 

14,000 ft, 13.23333°S, 72.48333°W
Machu Picchu, San Miguel bridge, 6,000 ft, 13.10000°S, 

72.63333°W
Marcapata, 2,743 m, 13.50000°S, 70.91667°W
Marcapata, 3,900 m, 13.58722°S, 70.95833°W
Marcapata, directly below, 13.50000°S, 70.91667°W
Marcapata, Camante, 2,000 m, 13.50000°S, 70.91667°W
Marcapata, Limacpunco, 2,400 m, 13.40000°S, 70.71667°W
Marcapata, 1 km below, 9,000 ft, 13.59876°S, 70.97222°W
Ocobamba, near Cuzco, 12.83333°S, 74.23333°W
Occobamba [= Ocobamba] Pass, 4,000 m, 12.89000°S, 

72.81333°W
Ollantaytambo [= Ollantaitambo], 13.26667°S, 72.26667°W
Paltaybamba [= Paltaibamba], 13.03333°S, 72.08333°W
Paucartambo, 20 km N (by road), km 100, 3,580 m, 

13.20269°S, 70.66667°W
Paucartambo, 32 km (by road) NE at km 112, 3,140 m, 

13.13333°S, 71.36667°W
Paucartambo, 54 km NE (by road), km 135, 2,190 m, 

13.14814°S, 71.58655°W
Pacuartambo, 72 km NE (by road), km 152, 1,460 m, ca. 

13.11667°S, 71.28333°W
Paso Ocobamba, 3,800– 4,210 m, 12.93333°S, 72.26667°W
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[see A. L. Gardner and Patton 1976:42]
Colonia Amable Maria, Montaña de Vitoc, 11.16667°S, 

75.31667°W
Concepción, 7 km E, 11.91667°S, 75.21900°W
Cordillera Vilcabamba, 11.55972°S, 73.64111°W
Huancayo, 17 mi WNW, 11.97257°S, 75.46414°W
Incapirca, Zezioro, 11.0000°S, 76.20000°W
Jauja, 10 km W, 11,550 ft, 11.80000°S, 75.15222°W
La Garita del Sol, 1,750 m, 11.28333°S, 75.35000°W
La Oroya, 22 km N, 4,040 m, 11.38267°S, 75.87967°W
Lurin, 15 mi E, 12.31667°S, 76.06613°W
Maraynioc, Vitoc Valley, 3,800 m, 11.36667°S, 75.40000°W
Maraynioc, 45 mi NE of Tarma, 3,655– 3,960 m, 11.36667°S, 

75.40000°W
Palca, 16 km NNE (by road), 2,540 m, 11.21637°S, 

75.46057°W
Perené [= Colonia del Perené], 800– 1,200 m, 10.96667°S, 

75.21667°W
Pomacocha, Yauli Valley, 14,200 ft, 11.73556°S, 76.13250°W
San Blas, vicinity, 4,250 m, 11.01603°S, 76.19009°W
San Ramón, 2 km NE, 10.96667°S, 75.21667°W
San Ranón, 3 mi SW, ca. 11.16437°S, 75.33998°W
San Ramón, 10 km WSW, 1,275 m, 08.13300°S, 75.33300°W
Satipo, on Río Satipo– Río Tambo drainage, 629 m, 

11.26700°S, 74.61700°W
Satipo, Cordillera de Vilcabamba, 2,015– 2,050 m, 

11.56667°S, 73.63333°W
Tarma, Tiambra, 2,960 m, 11.24000°S, 75.68747°W
Tarma, 2 mi NW of San Ramón, 2,000 ft, 11.41667°S, 

75.71667°W
Tarma, 22 mi E, 7,300 ft, 11.24850°S, 75.54420°W
Vitoc Valley, 11.30000°S, 75.33333°W
Yano Mayo, Río Tarma, 2,590 m, 11.41700°S, 75.7000°W

La Libertad (Regíon de, formerly 
Departamento de)

Cachicadán, 3,100 m, 08.06463°S, 78.17321°W
Hacienda Llagueda, 07.76667°S, 78.58333°W
Huamachuco, 8 mi S, 07.80000°S, 78.06667°W
Huamachuco, south of, 07.81483°S, 78.0503°W
Mashua, east of Tayabamba on trail to Ongón, 3,350 m, 

08.20000°S, 77.23333°W
Menocucho, 08.01667°S, 78.83333°W
Otuzco, 5 mi SW, 8,000 ft, 07.95145°S, 78.63493°W
Otuzco, mountains to NE, 3,050 m, 07.90000°S, 

78.58333°W
Pacasmayo, 8 m, 07.40000°S, 79.56667°W
Pacasmayo, 5 km NE, 60 m, 07.36640°S, 79.53435°W
Piedra Negra, on trail from Los Alisos to Parque Nacional 

Río Abiseo, 07.77356°S, 77.54445°W
Sanagorán, 2,700 m, 07.78312°S, 78.14639°W

Chinchao, 5,700 ft, 09.63333°S, 76.06667°W
Chinchavito, at the mouth of the Río Chiraco, 09.48333°S, 

75.91667°W
Chinchuragra, 3,850 m, 09.45889°S, 76.83611°W
Chinchuagra, Punchao, 09.46556°S, 76.83278°W
Cordillera Carpish, 09.66667°S, 76.15000°W
Cordillera Carpish, east slope, Carretera Central, 2,400 m, 

09.70483°S, 76.07400°W
Cullcui, 09.38333°S, 76.70000°W
Dos de Mayo, Cayna, Chiliatuna, 10.18333°S, 76.33333°W
Galloganán, 10.15889°S, 76.13611°W
Hacienda Buena Vista, Río Chinchao, ca. 1,070 m, 

09.63333°S, 76.06667°W
Hacienda Éxito, Río Cayumba, 915 m, 09.43333°S, 

76.00000°W
Hatoncucho, 10.15444°S, 76.12917°W
Huánuco, 3,200– 3.720 m, 09.91700°S, 76.23300°W
Huánuco, mountains 15 mi NE, 3,200 m, 09.88333°S, 

76.11667°W
Huánuco, mountains 15 mi NE, 12,200 ft, ca. 09.88300°S, 

76.20000°W
Ichocán, 10.17083°S, 76.12000°W
Iscarag, 3,630 m, 09.30472°S, 76.59306°W
Kenqarajra, 3,190 m, 09.08917°S, 76.79583°W
Pampa Hermoza, 3,130 m, 08.89306°S, 76.97222°W
Panao, mountains, 09.83333°S, 76.03333°W
Río Chinchao, 09.50000°S, 75.93333°W
Shogos, 2,986 m, 09.88542°S, 76.43942°W
Tingo Maria, Río Huallaga, 09.28333°S, 75.98333°W
Tingo Maria, 35 km NE on Carretera Central, 09.09795°S, 

75.80578°W
Unchog [= Bosque Unchog], pass between Churrubamba 

and Hacienda Paty, NNW of Acomayo, 3,450 m, 
09.68333°S, 76.11667°W

Ica (Regíon de, formerly Departamento de)

Hacienda San Jacinto, Ica, 14.15000°S, 75.75000°W
Ica, 70 mi E of Pisco, 14.06667°S, 75.70000°W
Pisco, 10 km SSE, 200 ft, 13.78351°S, 76.18129°W

Junín (Regíon de, formerly Departamento de)

Acobamba, 45 mi [= 72 km] NE of Cerro de Pasco, 
2,440 m, 11.33300°S, 75.41000°W

Amable Maria, 11.16667°S, 75.16667°W
Carhuamayo, 10.92000°S, 76.05000°W
Casapalca, 1 mi E, 14,000 ft, 11.08667°S, 76.57674°W
Chanchamayo, 1,300 m, 11.25000°S, 75.31667°W
Chanchamayo, 1,500 m, 10.91667°S, 75.30000°W
Chanchamayo [= Pueblo Nuevo], 1,000– 1,200 m, 

11.05000°S, 75.31700°W
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Loreto (Regíon de, formerly 
Departamento de)

Balsapuerto, 700 ft, 05.83333°, 76.60000°W
El Chino, right bank Río Tahuayo, 04.30140°S, 73.23110°W
Estación Biológica Allpahuayo, 25 km SW of Iquitos, 

171 m, 03.96667°S, 73.41667°W
Estación Biológica Quebrada Blanco, right bank Quebrada 

Blanco, 04.35000°S, 73.15000°W
Genero [= Jenero] Herrera, 04.98330°S, 73.76670°W
Hacienda Santa Elena, ca. 35 km NE of Tingo Maria, 

1,000 m, 04.83333°S, 74.21667°W
Iquitos, 03.74806°S, 73.24722°W
Jenaro Herrera, 04.86667°S, 73.65000°W
Jenaro Herrera, 2.8 km E, 135 m, 04.86667°S, 73.65000°W
Jenaro Herrera, 7 km E, right bank Río Ucayali, 04.91667°S, 

73.76667°W
Lagunas, 05.23333°S, 75.63333°W
Mishana Allpahuayo, 04.00000°S, 73.25000°W
Nazareth [= Amelia; see Stephens and Traylor 1983], 

04.33333°S, 70.08333°W
Nuevo San Juan, Río Gálvez, 150 m, 05.25830°S, 

73.16390°W
Orosa, Río Amazonas, 03.43333°S, 72.13333°W
Pebas, Río Amazonas, 300 ft, 03.33333°S, 71.81667°W
Puerto Punga, Río Tapiche, 06.23333°S, 74.03333°W
Quebrada Orán, ca. 5 km N of Río Amazonas, 85 km NE 

of Iquitos, 110 m, 03.47500°S, 72.51700°W
Quebrada Pshaga, left bank Río Morona, Alto Río Ama-

zonas, 2,200 m, 04.00000°S, 77.33333°W
Reserva Nacional Allpahuayo- Mishana, 28 km SW of Iqui-

tos, 03.96667°S, 73.41667°W
Río Apayacu, 03.31667°S, 72.10000°W
Río Curaray, boca [= mouth], 02.36667°S, 74.08333°W
Río Curaray, vicinity, 02.36667°S, 74.08333°W
Río Peruate boca [= mouth], Río Amazonas, 90– 100 m, 

03.70000°S, 71.48300°W
Río Pisqui, west tributary of Río Ucayali, 07.75000°S, 

75.01667°W
Río Tigre, 1 km below Río Tigrillo, 04.28333°S, 74.31667°W
Río Yaquerana, left bank at mouth, alto Río Yavarí, 

05.71667°S, 72.96667°W
San Fernando, left bank Río Yavarí, 100 m, 04.20000°S, 

70.23333°W
San Jacinto, 02.31667°S, 74.86667°W
San Jerónimo, west bank Río Ucayali, 305 m, 07.92000°S, 

74.91000°W
San Lorenzo, Río Marañón, 04.83333°S, 76.66667°W
San Pedro, right bank Río Blanco, 04.33690°S, 73.19780°W
San Pedro, 80 km NE of Jenaro Herrera, 04.33333°S, 

73.20000°W
Santa Cecilia, Río Maniti, 110 m, 03.43333°S, 72.76667°W

Santiago de Chuco, 10 mi WNW, 3,960 m, 08.09464°S, 
78.31747°W

Trujillo, 08.11667°S, 79.03333°W
Utcubamba, on trail to Ongón, 2,075 m, 08.21667°S, 

77.13333°W

Lambayeque (Regíon de, formerly 
Departamento de)

Bosque de Chiñama, 2,550 m, 06.10000°S, 79.43333°W
Boyovar, 12 km S and 8 km E, 05.95851°S, 80.99443°W
Chongoyape, Cabache, 210 m, 06.64506°S, 

79.389170°W
Etén, 20 m, 06.90000°S, 79.96667°W
Morrope, 2 mi SE, 500 ft, 06.57046°S, 79.99621°W
Morrope, 8 km S, 06.55000°S, 80.01667°W
Reserva Ecológica Chaparri, 06.51667°S, 79.45000°W
Seques, 06.90000°S, 79.30000°W
Uyurpampa, 2,827 m, 06.21997°S, 79.36236°W

Lima (Provincia de, formerly 
Departamento de)

Cañete, 19 km N, 30 m, 13.08333°S, 76.40000°W
Canta, 1 mi W, 11.46722°S, 76.63886°W
Casapalca, 1 mi E, 14,000 ft, 11.08667°S, 76.57674°W
Casapalca, 1.5 mi W, 13,200 ft, 11.08667°S, 76.61337°W
Casapalca, 6.3 mi W, 11.65000°S, 76.23333°W
Cerro Azul, Río Cañete Valley, 100 m from ocean, 

13.05000°S, 76.5000°W
Cerro San Jerónimo, 12.00000°S, 77.03333°W
Chancay, 20 km N and 6 km W, 90 m, 11.58333°S, 

77.26667°W
Huaros, 12,000 ft, 11.28333°S, 76.53333°W
Huaros, below, 11.28330°S, 76.53333°W
Lomas de Atocongo, 12.13333°S, 76.93333°W
Lomas de Lachay, 12 km N and 11 km W of Cancay, 

11.35000°S, 77.38333°W
Matucana, 11.85000°S, 76.40000°W
Naña, 11.98333°S, 76.83333°W
Pacomanta, 3,850 m, 12.18972°S, 76.30361°W
Pacomanta, Km 120 on Lima to Huarochirí highway, 

3,875 m, 12.19000°S, 76.30000°W
Pucusana, 4 km ENE, 150 ft, 12.46950°S, 77.76600°W
Pucusana, 10 km ENE, 12.48333°S, 76.80000°W
Rimac Calley, 4,400 ft, 12.03333°S, 77.15000°W
Surco, 1 mi W, 1,830 m, 11.86667°S, 76.46667°W
Yangas, 3,200 ft, 11.69472°S, 76.8456°W
Yauyos, 5 mi E, 9,000 ft, 12.45000°S, 75.87599°W
Yauyos, 8 mi NE, 9,500 ft, 12.36771°S, 75.868626°W
Zarate, 6 mi E of Pueblo San Bartolomé, 2,725 m, 

11.88333°S, 76.45000°W
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Cerro de Pasco, 10 mi NE, 13,000 ft, 10.58105°S, 
76.16325°W

Chipa, 4,170 m, 10.70000°S, 75.94000°W
Chiquirin [= Chigrín?], near La Quinua, 3,360 m, 

10.36667°S, 75.95000°W
Cumbre de Ollon, ca. 12 km E of Oxapampa, 10.56667°S, 

75.29035°W
Estación Biológica de San Alberto, 2,430 m, 10.55020°S, 

75.33120°W
Huariaca, 2,740 m, 10.43278°S, 69.65214°W
La Quinua, mountains N of Cerro de Pasco, 3,536 m, 

10.60000°S, 76.16700°W
Millpo, east of Tambo de Vascas on Pozuzo- Chagalla trail, 

3,450 m, 10.38000°S, 76.25139°W
Montsinery, 10.45000°S, 74.86667°W
Nevati, 300 m, 10.35000°S, 74.85000°W
[“Nevati is a mission station surrounded by a village of about 

250 Campa Indian inhabitants. It is located on the north 
bank of the Río Pichis, about 10 km. SE Puerto Bermu-
dez. The surrounding land is undulating and the virgin 
evergreen forest is 60– 120 feet tall.” (Tuttle 1970:81)]

Posuzo [= Pozuzo], upper Río Pachitea (Río Pozuzo), 
1,000 m, 10.06667°S, 75.53333°W

Pozuzo, Delfín, 1,300 m, 10.00000°S, 76.00000°W
Puerto Bermudez, 10.33333°S, 74.90000°W
Puerto Bermudez, ca. 10 km N, 10.18333°S, 74.96667°W
Runicruz, 9,700 ft, 10.73333°S, 75.91667°W
San Pablo, 900 ft [= 273 m], 10.45000°S, 74.86667°W
[“San Pablo is a Campa Indian village of about 175 inhab-

itants located in undulating country on the east bank of 
the Río Azupizu.” (Tuttle 1970:81)]

Santa Cruz, ca. 9 km SSE of Oxapampa, 2,050 m, 
10.56700°S, 75.16700°W

Piura (Regíon de, formerly 
Departamento de)

Asiayacu, 04.61667°S, 79.61667°W
Ayabaca, , 2,709 m, 04.63333°S, 79.71667°W
Ayabaca, bosque de Huamba, 44 km E of Ayabaca, 

2,950 m, 04.71872°S, 79.53085°W
Batan, on Zapalache- Carmen trail, 9,000 ft, 05.11667°S, 

79.38333°W
Canchaque, 1,230 m, 05.40000°S, 79.60000°W
Canchaque, 6.4 mi E (by road), 1,675 m, 05.31600°S, 

79.52617°W
Canchaque, 15 km by road E, 05.40000°S, 79.46466°W
Catacaos, 05.26667°S, 80.68333°W
Cerro Amotape, 190 km N and 40 km W of Sullana, 

04.86667°S, 81.16667°W
Cerro Chinguela, 2,900 m, 05.11670°S, 79.38330°W
Cerro Chinguela, 2,990 m, 05.12668°S, 79.39014°W

Santa Elena, Río Samiria, 130 m, 04.83333°S, 74.21667°W
Santa Luisa, Río Nanay, 03.33333°S, 74.58333°W
Santa Rita, Iquitos, 120 m, 03.75000°S, 73.18333°W
Sarayacu, Río Ucayali, 06.73333°S, 75.10000°W
Teniente Lopez, 1.5 km N, 175 m, 02.85000°S, 76.11000°W
Yurimaguas, Río Huallaga, 05.91667°S, 76.08333°W

Madre de Dios (Regíon de, formerly 
Departamento de)

Alberque Cusco Amazónica [= Reserva Cusco Amazónico], 
Río Madre de Dios, ca. 12 km E of Puerto Maldonado, 
200 m, 12.55000°S, 69.05000°W

Altamira, Manu, 400 m, 12.25000°S, 71.00000°W
Cocha Cashu, 45 km NW [= 80 river km upstream] of 

the mouth of the Río Manu and about 8 km inside the 
border of Manu National Park, 380 m, 11.85000°S, 
71.31667°W

Cocha Cashu Biologial Station, Parque Nacional Manu, 
11.90000°S, 71.36667°W

Itahuana, right bank Río Madre de Dios, 12.78333°S, 
71.21667°W

Maskoitania, 13.4 km NNW of Atalaya, left bank Río 
Madre de Dios, 450 m, 12.77167°S, 71.38547°W

Pakitza, Río Manu, 350 m, 11.94960°S, 71.28330°W
Pampas de Heath [= Pampa del Heath], ca. 50 km (by river) 

S of Puerto Pardo, 160 m, ca. 12.95000°S, 68.95000°W
Pampas del Heath, 12.51786°S, 69.17189°W
Quebrada Aguas Calientes, left bank Río Alto Madre de 

Dios, 2.75 km E of Shintuya, 12.66833°S, 71.26900°W
Reserva Cuzco Amazónico, north bank of Río Madre 

de Dios, 14 km E of Puerto Maldonado, ca. 200 m, 
12.55000°S, 69.05000°W

Río Colorado, zona boca, 12.65000°S, 70.33333°W
Río Inambari, 2,000 ft, 13.91667°S, 70.25000°W
Río Manu, 57 km above mouth, 12.26667°S, 70.85000°W
Río Tambopata, 30 km above mouth, 12.73333°S, 

69.18333°W
Río Tavara, Fila Boca Guacamayo, 13.50500°S, 69.68330°W
Tambopata, 12.40000°S, 69.13333°W

Moquegua (Regíon de, formerly 
Departamento de)

Caccachara, 4,630 m, 16.68330°S, 70.06667°W
Toquepala, 5 mi NW, 2,950 m, 17.25053°S, 70.69408°W
Torata, 19 km NE, 3,625 m, 16.94518°S, 70.72839°W

Pasco (Regíon de, formerly Departamento de)

Cerro de Pasco, restaurant, 4,500 m, 10.66667°S, 
76.33333°W
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Bella Pampa, 16 mi N and 2 mi E of Limbani, 13.90061°S, 
69.67019°W

Caccachara, 16.68330°S, 69.89963°W
Caccachara, 50 mi [= 80 km] SW of Ilave, 15,200 ft, 

16.59453°S, 70.19540°W
Crucero, 13 mi W and 2 mi N, 3,960 m, 14.32108°S, 

70.19283°W
Hacienda Calacala, 7 mi SW of Putina, 4,140 m, 15.03333°S, 

69.93333°W
Hacienda Collacachi, 3,900 m, 15.75000°S, 70.08333°W
Hacienda Ontave, 12,900 ft, 16.50000°S, 69.65000°W
Hacienda Pairumani, 24 mi S of Ilave, 3,960 m, 16.43034°S, 

69.66667°W
Hacienda Pichupichuni, 6 km NW of Huacullani, 3,820 m, 

16.58333°S, 69.38333°W
Hacienda Pichupichuni, Río Callacame, 8 km NW of 

Huacullani, 16.58333°S, 69.38333°W
Huacullani, 3,900 m, 16.63333°S, 69.33333°W
Huancullani, 10 km SW, 12,900 ft, 16.69723°S, 69.39961°W
Inca Mines [= Santo Domingo], Río Inambari, 1,830 m, 

13.85000°S, 69.68333°W
Juli, 16.21670°S, 69.45000°W
Juli, 4 km E, 3,870 m, 12,700 ft, 16.20270°S, 69.4226°W
Lago Loriscota, 21 km WSW of Mazocruz, 14,900 ft, 

16.86667°S, 70.03333°W
La Pampa, Limbani- Asterillos road, 573 m, 13.65000°S, 

69.60000°W
Limbani, 12,000 ft, 14.13333°S, 69.70000°W
Limbani, 1 mi S, 3,485 m, 14.162245°S, 69.68889°W
Limbani, 3 mi N, 14.08996°S, 69.68889°W
Limbani, 4 mi N, 8,800 ft, 14.08996°S, 69.68889°W
Limbani, 6 mi N, 14.06101°S, 69.68889°W
Limbani, 9 km N, 2,840 m, 14.01866°S, 69.70000°W
Limbani, 5 km SSW, 13,800 ft, 14.21458°S, 69.71725°W
Limbani, 8 mi SSW, 15,000 ft, 14.25466°S, 69.73426°W
Macusani, 36 km SE (by road), 4,080 m, 14.26667°S, 

70.28750°W
Mazocruz, 3,960 m, 16.75000°S, 69.73333°W
Mazocruz, 5 mi N, 16.67771°S, 69.73333°W
Oconeque, Río Quitún, 10 mi N of Limbani, 2,133 m, 

14.00317°S, 69.68889°W
Ollachea, 6.5 km SW, 3,350 m, 13.85821°S, 70.52584°S
Ollachea, 11 km NNE, 1,875 m, 13.72481°S, 70.44440°W
Pairumani, 22 km SW of Llave on Río Huanque, 16.41667°S, 

69.75000°W
Pampa de Ancomarca, 123 km W of Ilave, 4,150 m, 

16.08333°S, 70.81631°W
Pampa Grande, Sandia, 14.28333°S, 69.43333°W
Pampa Grande, below San Ignacio on the Río Tambopata, 

380– 420 m, 13.81667°S, 68.98333°W
Pampa de Quellecot, 60 km S of Ilave, 16.62554°S, 

69.66667°W

Cerro Chinguela, Huancabamba, 05.12667°S, 79.39014°W
Cerro Chinguela, ca. 5 km NE of Zapalache, 2,700– 2,900 m, 

05.11667°S, 79.38333°W
Cerro Prieto, Lancones, Encuentros, 04.25000°S, 80.51667°W
Chulucanas, 45 km W and 15 km N, 330 m, 04.95686°S, 

80.56806°W
Hacienda Bigotes, Salitral, 180 m, 05.31667°S, 

79.80000°W
Huancabamba, 3,000 m, 05.23300°S, 79.46700°W
Huancabamba, Canchaque, 1,198 m, 05.37597°S, 

79.60613°W
Huancabamba, Tambo, 3,000 m, 05.35000°S, 79.55000°W
Huancabamba, 33 road km SW, W slope, 05.45545°S, 

79.66216°W
Faique, Los Potreros, 05.40000°S, 80.73333°W
Jilili, 04.58333°S, 79.81667°W
Laguna, 1,150 m, 04.68333°S, 79.83333°W
Le Payta [= Paita], 0– 100 m, 05.09580°S, 81.10630°W
Minera Majaz, Campamento Nuevo York, 3,071 m, 

04.90456°S, 79.37481°W
Monte Grande, 14 km N and 25 km E of Talara, 04.45889°S, 

81.04611°W
Morropón, Chalaco, 161 m, 05.18222°S, 79.96889°W
Palambla, 05.38333°S, 79.61667°W
Pariamarca Alto, 2,990 m, 05.15867°S, 79.54901°W
Pariñas Valley, near Talara, 04.56667°S, 81.28333°W
Piura, 10 km E, 300 ft, 05.20000°S, 80.54313°W
Porculla Pass, 7,000 ft, 05.83333°S, 79.51667°W
Portachuelo, 2,106 m, 05.02422°S, 79.91036°W
Porculla Pass, 2 km W, 6,500 ft, 05.85000°S, 79.53473°W
Quebrada Bandarrango (locality not found)
Quebrada El Gallo, Campamento Bomba Quemada 1, 

04.89739°S, 79.73033°W
Reventazon, 64 km S and 19 km W of Sechura, 100 ft, 

06.16667°S, 80.96667°W
Sechura, 30 km SSE, 30 ft, 05.80369°S, 80.71667°W
Talara, 10 km ENE, 04.53206°S, 81.20008°W
Tambo, Huancabamba, 05.35000°S, 79.55000°W

Puno (Regíon de, formerly 
Departamento de)

Abra Aricoma, 13 mi ENE of Crucero, 15,000 ft, 14.27806°S, 
69.82185°W

Agualani, 9 km N of Limbani, 2,840 m, 14.11129°S, 
69.69153°W

Aguas Claras camp, Río Heath, 12.95000°S, 68.9000°W
Ananea, 11 km W and 12 km S, 4,200 m, 14.59115°S, 

69.65214°W
Ancomarca, 1 mi SW, 17.21022°S, 69.66064°W
Arapa, 3 mi NE, 15.01248°S, 70.08491°W
Asillo, 14.78333°S, 70.35000°W
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Mariscal Caceres Huicungo, Parque National Río Abiseo, 
2,650 m, 07.64486°S, 77.48128°W

Moyobamba, 860 m, 06.05000°S, 76.96667°W
Pampa de Cuy, 24 km NE of Pataz, Parque Nacional Río 

Abiseo, 3,300 m, 07.65000°S, 77.50000°W
Puca Tambo, 1,480 m, 06.16667°S, 77.26667°W
Puerta del Monte, Parque Nacional Río Abiseo, 3,200 m, 

07.65778°S, 77.46944°W
Puerta del Monte, ca. 30 km NE of Los Alisos, Parque 

 Nacional Río Abiseo, 3,230 m, 07.53333°S, 
77.48333°W

Puerta del Monte, ca. 30 km NE of Los Alisos, Parque Na-
cional Río Abiseo, 3,250 m, 07.65778°S, 77.46944°W

Río Negro, about 35 mi W of Moyobamba, 2,600 ft, 
05.80000°S, 77.31667°W

Rioja, 842 m, 06.08333°S, 77.15000°W
Valle de los Chochos, ca. 25 km NE of Pataz, 3,280 m, 

07.64486°S, 77.48128°W
Vilcabamba del Pajate, ca. 31 km NE of Pataz [La Liber-

tad], 2,800 m, 07.58977°S, 77.39415°W
Yurac Yacu, 750 m, 05.95000°S, 77.18300°W
[“Yurac Yacu is a rather large village at the junction of the 

Yurac Yacu stream with the Río Mayo. It is 35 miles 
east of Jumbilla on the opposite side of the mountains, 
and a little over 20 miles WNW of Moyobamba.” (O. 
Thomas 1927a:361)]

Tacna (Regíon de, formerly 
Departamento de)

Challapalca, 0.5 mi W, 17.23333°S, 69.79086°W
Challapalca, 1 mi NE, 17.23111°S, 69.77270°W
Lago Suche, 14,500 ft, 16.93333°S, 70.38333°W
Lago Suche, 5 km N, 4,450 m, 16.93333°S, 70.33639°W
Morro de Sama, 65 km W of Tacna, 100– 1,000 ft, 

17.98333°S, 70.88333°W
Nevado Livine, 2 km N, 4,640 m, 17.24017°S, 

69.80751°W
Nevado Livine, 2 km NW, 15,300 ft, 17.24546°S, 

69.82081°W
Pampa de Tetire, 29 km NE of Tarata, 14,600 ft, 17.22916°S, 

69.83978°W
Río Tarata, 11,200 ft, 16.44450°S, 70.98433°W
Tarata, 10,100 ft, 17.47444°S, 70.03278°W
Tarata, 1.5 mi N (10 km by road), 11,600 ft, 17.45276°S, 

70.03278°W
Tarata, 2.6 mi N (23 km by road), 13,000 ft, 17.43681°S, 

70.03278°W
Tarata, 5 km NE, 3,688 m, 17.46667°S, 70.03333°W
Tarata, 6 km NE, 12,900 ft, 17.43611°S, 69.99284°W
Tarata, 12 mi NE, 14,600 ft, 17.39139°S, 69.94623°W
Tarata, 13 km NE, 14,500 ft, 17.39139°S, 69.94623°W

Pauquiplaya, below San Ignacio, Río Tambopata, 3,000 ft, 
14.01667°S, 68.95000°W

Pisacoma, 16.90778°S, 69.37250°W
Pisacoma, 25 km SW, 14,000 ft, 17.07640°S, 69.53261°W
Pomata, 4 km NW, 12,500 ft, 16.24111°S, 69.32646°W
Pucara, 6 km S (by road), 3,850 m, 15.10303°S, 70.36467°W
Puno, 3,800 m, 15.23558°S, 70.05703°W
Puno, 5 km W, 3,960 m, 15.83333°S, 70.08001°W
Putina, 6 km N, 3,900 m, 14.86244°S, 69.86667°W
Putino Punco (not located)
Río Ccallacami, near Huacullani, 3,928 m, 16.61707°S, 

69.33848°W
Río Huanque, 3,990 m, 16.20000°S, 69.73333°W
Río Inambari, probably near Oroya, 13.88333°S, 

696667°W
Río Santa Rosa, 8 mi W of Mazocruz, 13,300 ft, 16.75000°S, 

69.85338°W
Sagrario [= Segrario], upper Río Inambarí, 1,030 m, 

13.91667°S, 69.68333°W
San Antón, 14.58333°S, 70.31667°W
San Antón, 4.5 km NE (by road), 14.56459°S, 70.29599°W
San Antonio de Esquilache, 16,000 ft, 16.10000°S, 

70.18000°W
Sandia, 1,985 m, 14.28333°S, 69.43333°W
San Fermín, 850 m, 13.94360°S, 68.97610°W
San Juan del Oro, 14.18333°S, 69.16667°W
Santa Rosa, 4,195 m, 16.76000°S, 69.85000°W
Santa Rosa (de Ayaviri), 12 km S, 3,960 m, 14.71927°S, 

70.78580°W
Santo Domingo, Río Inambari, 1,800 m, ca. 13.85000°S, 

69.68333°W
Sillustani, 3,800 m, 17.73000°S, 70.17000°W
Tincopalca, 50 mi W of Puno, 4,115 m, 15.86667°S, 

70.75000°W
Vilque, 13 km W, 13,300 ft, 15.76667°S, 70.37132°W
Yanacocha, valley of Río Tambopata, 1,942 m, 14.19375°S, 

69.25567°W
Yanahuaya, 14 km W (Abra Marrancunca), 2,210 m, 

14.26667°S, 69.32974°W

San Martín (Regíon de, formerly 
Departamento de)

Área de Conservación Municipal Mishquiyacu– Rumiyacu 
y Almendra, 06.08333°S, 76.98333°W

La Palmas, Parque Nacional Río Abiseo, 2,100 m, 
07.97700°S, 77.35500°W

Las Papayas, ca. 5 km W of Pajaten ruins, 2,550 m, 
07.48333°S, 77.37863°W

Laurel, 2,755 m, 06.68736°S, 77.69697°W
Los Chochos, 25 km NNE of Pataz, Parque Nacional Río 

Abiseo, 07.64486°S, 77.48128°W
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Nickerie (District)

Kutari River, 02.18333°N, 56.78333°W
Poder, near Nieuw Nickerie, 05.90000°N, 57.00000°W

Para (District)

Carolina Kreek, 05.41700°N, 55.18333°W
Finisanti [= Finisanti Presie], Saramacca River, 05.13333°N, 

55.48333°W
Lelydorpplan, 05.61659°N, 55.19996°W
Loksie Hattie [= Loksie Hatti], 05.15000°N, 55.46667°W
Matta, 15 km W of Zanderij airport, 05.46667°N, 

55.35000°W
Zanderij, 05.45000°N, 55.20000°W

Paramaribo (District)

Paramaribo, 05.83333°N, 55.16667°W

Saramacca (District)

La Poule, 05.78333°N, 55.41667°W

Sipaliwini (District)

Avanavero, 04.83300°N, 57.23300°W
Avanavero Falls, Kabaleba River, 04.81700°N, 57.40000°W
Emmaketen [= Emma Kenten], 350 m, 04.08333°N, 

56.20000°W
Frederik Willem IV Falls, Courantyne River [= Corantijn 

River], 112 m, 03.46667°N, 57.61667°W
Kutari River, camp 1, ca. 02.17829°N, 56.75788°W
Oelemarie, 03.10000°N, 54.53333°W
Sipaliwini airstrip, 02.03333°N, 56.13333°W
Sipaliwini- savanne- vliegeveld [= Sipaliwini savanna air-

strip], 02.08333°N, 56.16667°W
Tafelberg, 700 m, 03.91667°N, 56.16667°W

Wanica (District)

Kwatta, west of Paramaribo, 05.85000°N, 55.30000°W
Santo Boma Locks, about 12 km SW of Paramaribo, 

05.78333°N, 55.28333°W

Trinidad and Tobago

Tobago

Little Tobago Island, 11.30000°N, 60.50000°W
Pigeon Peak, Tobago Forest Reserve, 1.5 km SSW of Char-

lotteville, 550 m, 11.30000°N, 60.55000°W

Tumbes (Regíon de, formerly 
Departamento de)

Huasimo, 750 m, 03.56667°S, 80.46667°W
Laguna Lamadero, 03.60000°S, 80.20000°W
Matapalo, 03.68333°S, 80.20000°W
Quebrada Los Naranjos, Zarumilla, ca. 03.81107°S, 

80.32175°W
Tumbes, 03.56667°S, 80.46667°W

Ucayali (Regíon de, formerly 
Departamento de)

Balta, Río Curanja, 300 m, 10.13333°S, 71.21667°W
Cumaría, 30 m, 09.85000°S, 74.01667°W
Largato, upper Río Ucayali, 10.66667°S, 73.90000°W
Pucallpa, 08.63750°S, 74.89683°W
Pucallpa, 59 km SW, 08.58333°S, 74.86667°W
Reserva Nacional Sierra del Divisor, ca. 07.98320°S, 

73.89866°W
Río Alto Ucayali, 09.75000°S, 74.13333°W
San José, on Río Santa Rosa, 12.73333°S, 73.76667°W
Sarayacu, Río Ucayali, 125 m, 06.73300°S, 75.10000°W
Sepahua, Río Sepahua, 11.16667°S, 73.06667°W
Suayo, 07.30000°S, 74.91667°W
Tushemo [= Tushma], near Masisea, Río Ucayali, 225 m, 

08.61667°S, 74.35000°W
[See O. Thomas (1928a:250) for location; specimens from 

this place often reported as from Masisea.]
Yarinacocha, Río Ucayali, 08.25000°S, 74.71667°W

Surinam

Brokopondo (District)

Afobaka, 05.00000°N, 54.98333°W
Brownsberg Nature Park, 7 km S and 18.5 km W of Afo-

bakka, 04.91700°N, 55.20000°W

Commewijne (District)

Peninika boarding school, near confl uence of Peninika 
Creek and upper Commewijnw River, 05.59461°N, 
54.68104°W

Marowijne (District)

Albina, 3 km SW, 05.48300°N, 54.06700°W
Perica, 05.85000°N, 54.71667°W
Powakka, ca. 50 km S of Paramaribo, 05.58333°N, 

54.25000°W
Wiawia Bank, 05.96667°N, 54.35000°W
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Arroyo Limetas [= Arroyo de las Limetas], 34.18333°S, 
58.10000°W

Colonia del Sacramento, 34.46667°S, 57.85000°W
Estanzuela, 80 m, 34.30000°S, 57.73333°W
Playa Ferrando, 2 km E of Cnia. Sacramento, 34.41667°S, 

57.88333°W
Puente del Arroyo Pereira sobre RN 1, 34.48333°S, 

56.85000°W

Durazno (Departamento de)

Arroyo Cordobés y Río Negro, 35 m, 32.50000°S, 
55.31667°W

Durazno, 33.08333°S, 56.08333°W

Florida (Departamento de)

Arteaga, Cerro Colorado, 33.50000°S, 55.50000°W

Lavalleja (Departamento de)

Minas, 34.37589°S, 55.23771°W
Paso Averías, Río Cebollatí, 33.66667°S, 54.33333°W

Maldonado (Departamento de)

Barra del Arroyo Maldonado, 34.91667°S, 54.85000°W
Chihuahua, 34.93444°S, 54.94639°W
Hostería La Laguna, N de Maldonado, 34.25000°S, 

54.75000°W
José Ignacio, 34.83944°S, 54.64778°W
Las Flores, 50 m, 34.75000°S, 55.33333°W
Maldonado, 34.90386°S, 54.95050°W
Punta del Este, 34.96667°S, 54.95000°W
San Carlos, 15 km N, 100 m, 34.66667°S, 54.91667°W
Solís, 34.78333°S, 55.38333°W

Montevideo (Departamento de)

Carrasco, 34.88333°S, 56.03333°W
Montevideo, 34.83333°S, 56.18333°W
Parque Lecoq, 34.81667°S, 56.35000°W
Villa Colón, 34.80210°S, 56.22420°W

Paysandú (Departamento de)

Guabiyú, 31.73333°S, 58.03333°W

Río Negro (Departamento de)

Fray Bentos, 33.13333°S, 58.30000°W
La Tabaré, 33.35683°S, 58.30950°W

Pigeon Peak, Tobago Forest Reserve, 2.5 km SSW of Char-
lotteville, 335– 550 m, 11.30000°N, 60.55000°W

Richmond, 11.21667°N, 60.61667°W
Runnemede, 11.25000°N, 60.70000°W
Speyside, 11.30000°N, 60.53333°W

Trinidad

Botanic Gardens, St. Anne’s Barracks, 10.66667°N, 
61.51667°W

Bush Bush Forest, 10.51667°N, 51.03333°W
Caparo, 10.45000°N, 61.33330°W
Carenage, 10.26000°N, 61.20000°W
Caura, 334 m, 10.71667°N, 61.35000°W
Chaguaramas, 10.68330°N, 61.63330°W
Cumaca, 10.70000°N, 61.15000°W
Diego Martin, 10.72000°N, 61.57000°W
Las Cuevas, Maraba Bay, 10.78333°N, 61.38333°W
Mayaro, 10.16700°N, 61.08330°W
Nariva, Nariva Swamp, 10.41670°N, 61.06670°W
Oropouche Heights, Siparia Ward, 10.76667°N, 

61.15000°W
Princes Town, 10.26667°N, 61.38333°W
Princestown [= Princes Town], 10.26667°N, 61.38333°W
Princes Town, 7 mi SE, 10.21667°N, 61.33333°W
Savanna Grande, 10.30000°N, 61.36667°W

Uruguay

Artigas (Departamento de)

Artigas, 30.40000°S, 56.46667°W
La Isleta, Colonia Artigas, 30.40000°S, 56.63333°W
Paso del Campamento, 30.78333°S, 56.78333°W
Rincón de Franquía, 30.41667°S, 57.65000°W

Canelones (Departamento de)

Arroyo Tropa Vieja, sea level, 34.78333°S, 55.86667°W
Bañado de Tropa Vieja, 34.78333°S, 55.86667°W
Cuchilla Alta, 34.78500°S, 55.49861°W
Laguna del Cisne, 34.75250°S, 55.83660°W

Cerro Largo (Departamento de)

Melo, 6 km SE, 92 m, 32.36667°S, 54.18333°W
Paso del Dragón [= Plácido Rosas], 1 km NW, 32.75680°S, 

53.72264°W

Colonia (Departamento de)

Arroyo Artilleros, Santa Ana, 34.83333°S, 57.55000°W
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Boca del Río Tacuari, 16 km SSW, 32.76667°S, 53.30000°W
Paso Ancho, Cañada de las Piedras and Rte 8 [= 8 km N of 

Treinta y Tres], 32.71667°S, 55.33333°W
Río Tacuari, 16 km SSW of mouth, 33.86074°S, 53.48953°W
Treinta y Tres, 8 km E, 33.23333°S, 5438333°W

Venezuela

Amazonas (Estado de)

Acanana, 48 km NW of Esmeralda, Río Cuucunuma, 
03.53333°N, 65.80000°W

Belén [= Culebra], Río Cunucunuma, 56 km NNW of Es-
meralda, 150 m, 03.65000°N, 65.76700°W

Boca Mavaca, 84 km SSE of Esmeralda, Río Manavichi, 
138 m, 02.50000°N, 65.21667°W

Boca del Río Ocamo, Río Orinoco, 02.80000°N, 
65.23333°W

Caño León, Río Orinoco, Cerro Duida, 03.41667°N, 
65.66667°W

Capibara, 106 km SW of Esmeralda, Brazo Casiquiare, 
02.61667°N, 66.31667°W

Casiquiare Canal, Capibara, 02.61667°N, 66.31667°W
Cerro Aracamuri, Cumbre Sur, 1,500 m, 01.47770°N, 

65.83600°W
Cerro Duida, 03.61667°N, 65.68333°W
Cerro Duida, Agüita Camp, 03.33333°N, 65.53333°W
Cerro Duida, Cabecera del Caño Culebra, 40 km NNW of 

Esmeralda, 1,400 m, 03.50000°N, 65.71667°W
Cerro Duida, Caño Culebra, 750 m, 03.61667°N, 

65.68333°W
Cerro Neblina Base Camp, left (west) bank Río Baria [= 

Río Mawarinuma], 140 m, 00.83055°N, 66.16111°W
Cerro Neblina, Camp V, 1,800 m, 00.83300°N, 65.98300°W
Cerro de la Neblina, Camp VII, 5.1 km NE of Pico Phelps, 

1,800 m, 00.84444°N, 65.96944°W
Cerro Neblina, Camp XI, 00.86667°N, 65.96667°W
Cerro de Tamacuare, 01.27500°N, 64.78333°W
Cerro Yapacana, 03.75000°N, 66.80000°W
Coyowatari, Quebrada Orinoquito, 02.43667°N, 

64.26667°W
Esmeralda, 03.16667°N, 65.55000′W
Jawasu, 12 mi W, left bank Río Casiquiare, 01.96700°N, 

66.70000°W
Monduapo, upper Orinoco, 04.75000°N, 67.80000°W
Monduapo, right bank upper Río Orinoco, 04.90000°N, 

67.80000°W
Nericagua (Caño Usate), Río Orinoco, 04.42000°N, 

67.80000°W
Paria Grande, 00.56667°N, 67.58333°W
Ponzón, 50 km NE of Puerto Ayacucho, 06.05000°N, 

67.41667°W

Marfalda, 32.87967°S, 57.97167°W
Paso de las Piedras, 34.00000°S, 54.66667°W
Paysandú, 15 km S, Río Negro, 32.35758°S, 57.45896°W

Rivera (Departamento de)

Cuñapirú [= Represa de Cuñapirú], 31.53333°S, 55.58333°W
Estancia La Quemada, 32.02000°S, 54.57033°W
Minas de Corrales, 31.50000°S, 55.50000°W

Rocha (Departamento de)

Arroyo La Palma, Ruta 15 km 10, La Paloma, 34.58633°S, 
54.17850°W

Laguna de Castillos, 34.35000°S, 53.86667°W
Laguna Negra, 34.08333°S, 53.76667°W
Laguna de Rocha, 34.62250°S, 54.25750°W
Lascano, 22 km SE, 50 m, 33.78294°S, 54.05453°W
Parque Nacional Refugio de Fauna Laguna de Castillos, 

34.36667°S, 53.49000°W
Parque Nacional Santa Teresa, 34.00000°S, 53.50000°W
Valizas, 34.35167°S, 53.84167°W

Salto (Departamento de)

Salto, 31.41667°S, 57.0000°W

San José (Departamento de)

Arazatí [= Puerto Arazatí], 34.56667°S, 57.00000°W
Bañados del Arazatí, 34.52830°S, 57.05240°W
Barra del Río Santa Lucía, 34.73333°S, 56.40000°W
Kiyú, 34.68333°S, 56.73333°W
Río Santa Lucía (barra), 24 m, 34.78611°S, 56.35833°W

Soriano (Departamento de)

Cardona, 3 km E, 150 m, 33.83333°S, 57.38333°W
Dolores, 15 mi SW, 33.50000°S, 58.21667°W
Nueva Palmira, 1 km N, 33.83333°S, 58.41667°W

Tacuarembó (Departamento de)

Ansina, 31.90000°S, 55.46667°W
Paso Baltasar, Arroyo Tres Cruces, 31.66667°S, 55.83333°W
Pueblo Ansina [= Ansina], 31.90000°S, 55.46667°W
Tacuarembó, 31.70000°S, 55.98333°W

Treinta y Tres (Departamento de)

Arrozal 33, 33.00000°S, 53.66667°W
Boca del Río Tacuari, 32.76667°S, 53.30000°W
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Estación Biológica Rancho Grande, 13 km NW of Mara-
cay, 1,050 m, 10.36667°N, 67.68333°W

Lake [= Lago] Valencia, 10.18333°N, 67.75000°W
Monumento Natural Pico Codazzi, 600– 2,429 m, 

10.37740°N, 67.29710°W
Ocumare de la Costa, 10.45000°N, 67.76667°W
Rancho Grande, 10.36667°N, 67.68333°W
Rancho Grande Biological Station, 13 km NW of Maracay, 

1,050– 1,100 m, 10.36667°N, 67.68333°W

Barinas (Estado de)

Altamira, 750 m, 08.8333°N, 70.50000°W
Altamira, vicinity, ca. 08.08333°N, 70.50000°W
Buena Vista, 08.40000°N, 70.08333°W
Hato Corozal, Caño Tutumito, Arismendi, 08.48333°N, 

68.35000°W
Reserva Forestal de Ticoporo, 250 m, 07.75000°N, 

69.91667°W
Santa Bárbara, 07.78333°N, 71.16667°W

Bolívar (Estado de)

Acopán- tepuí, 1,524 m, 05.21667°N, 62.06667°W
Altagracia, Immataca District, 08.05000°N, 62.43333°W
Arabupo [= Arabopó], Mt. Roraima, 05.10000°N, 

60.73333°W
Arabupu [= Arabopó], Mt. Roraima, 05.10000°N, 

60.73333°W
Auyán- tepuí, 1,000 m, 05.91667°N, 62.53333°W
Auyán- tepuí, 1,850 m, 05.75000°N, 62.53333°W
Auyán- tepuí, south slope, Río Caroní, 3,500 ft, 05.91700°N, 

62.53300°W
Boca de Parguaza, 06.40000°N, 67.20000°W
Caicara, Río Orinoco, 07.64639°N, 66.17222°W
Cerro Auyan- Tepui, 05.91667°N, 62.53333°W
Cuidad Bolívar, 08.12000°N, 63.55000°W
Ciudad Bolívar, Suapure, Río Caura valley, 08.13333°N, 

63.55000°W
Ciudad Bolívar, 46 km S and 7 km E, 08.13333°N, 

63.55000°W
Churi- tepuí, Camp 5, 1,494 m, 05.21667°N, 

61.90000°W
El Dorado, 85 km SSE [= km 125, vicinity of Salto de El 

Danto], 05.96670°N, 61.41333°W
El Llagual [= El Yagual], lower Río Caura, 07.41667°N, 

65.16667°W
El Manaco, 56 to 59 km SE of El Dorado, 150 m, 

06.31667°N, 61.31667°W
El Yagual, lower Río Caura, 07.41667°N, 65.16667°W
Embalse Guri, Isla Panorama, Río Caroni, 275 m, 

07.34194°N, 62.84722°W

Puerto Ayacucho, 18 km SSE, 05.66667°N, 67.58333°W
Puerto Ayacucho, 32 km S, 05.66667°N, 67.63333°W
Raya, 32 km SSE of Puerto Ayacucho, 05.30000°N, 

67.53000°W
Río Siapa, 525 m, 01.43333°N, 64.36667°W
San Carlos de Río Negro, ca. 4 km N of Isla Saramá, 

01.91667°N, 67.06667°W
San Juan [= Manapiare], Río Manapiare, 163 km ESE of 

Puerto Ayacucho, 155 m, 05.30000°N, 66.21667°W
San Juan Manapiare, 05.30000°N, 66.21667°W
Sierra Parima, 02.50000°N, 64.00000°W
Tama Tama [= Tamatama], 135 m, 03.16667°N, 

65.81667°W
Tamatama, Río Orinoco, 135 m, 03.16667°N, 65.81667°W

Anzoátegui (Estado de)

Cantaura, 09.31667°N, 64.35000°W
Cerro La Laguna, cumbre, 2,200 m, 10.02400°N, 

64.13000°W
Cueva de Agua, 8 km SE of Guanta, 10.16667°N, 

64.58333°W
El Merey, 09.16667°N, 64.73333°W
Paso Los Cocos, Río Caris, 280 m, 08.60000°N, 64.06667°W
Pekin Abajo, Río Neverí, 100 m, 10.15000°N, 

64.51667°W
Río Orituapano, 08.95000°N, 66.21667°W

Apure (Estado de)

Guasdualito, 07.25000°N, 70.73333°W
Hato Caribén, Río Cinaruco, 32 km NE of Puerto Páez, 

06.55000°N, 67.21700°W
Hato El Frío, 30 km W (by road) El Samán, 07.71667°N, 

68.90000°W
Nulita, Selvas de San Camilo, 29 km SSW of Santo Do-

mingo, 24 m, 07.31667°N, 71.95000°W
Nuitla, 3 km N of Nula, 07.30000°N, 71.88333°W
Puerto Paez, 06.20762°N, 67.45123°W
Puerto Páez, 38 km NNW, Río Cinaruco, 06.55000°N, 

67.51667°W
Río Cinaruco, 65 km NW of Puerto Páez, 76 m, 06.55000°N, 

67.91667°W
San Fernando de Apure, 07.88782°N, 67.47236°W
Tama, 07.40000°N, 72.40000°W

Aragua (Estado de)

Campamento Rafael Rangel, Loma de Hierro, 1,200– 
1,260 m, 10.15000°N, 67.15000°W

Camp Rafael Rangel, 09.76700°N, 63.61700°W
Colonia Tovar, 10.41667°N, 67.28333°W
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Cojedes (Estado de)

El Baul, 08.95000°N, 68.30000°W
Hato Itabana, 09.58333°N, 68.61667°W

Delta Amacuro (Estado de)

Caño Araguabisi, 09.22416°N, 61.00444°W
Caño Guiniquina, 09.48333°N, 60.98333°W
La Horquta, Tucupita, 09.06667°N, 62.05000°W

Falcón (Estado de)

Capatárida, 40 m, 11.16700°N, 70.61700°W
Carrizalito, Sierra San Luis, 11.13333°N, 69.75000°W
Cerro La Danta, Parque Nacional J. C. Falcón, 1,300– 

1,470 m, 11.23333°N, 69.60000°W
Cerro Santa Ana, Peninsula de Paraguaná, 560 m, 

11.81667°N, 69.96667°W
Cerro Santa Ana, Peninsula de Paraguaná, 49 km N 

and 32 km W of Coro, 420– 615 m, 11.81667°N, 
69.95000°W

Cerro Socopo, 84 km NW of Carora, 1,250 m, 10.46667°N, 
70.80000°W

Coro, 11.41667°N, 69.68333°W
Isiro, 11.94929°N, 70.09942°W
La Pastora, 14 km ENE of Mirimire, 190 m, 11.20000°N, 

68.61667°W
La Pastora, near, 11 km ENE of Mirimiri, 11.20000°N, 

68.60000°W
Mirimire, 11.16667°N, 68.71667°W
Mirimire, near 11.20000°N, 68.61667°W
Reio Cocopo, 80 km NW of Carora, 10.46667°N, 

70.80000°W
Sanare, 10.88333°N, 68.38333°W
Serranía de San Luis, Parque Nacional Juan Crisótoma 

Falcón, Sector Cumbre de Uria, ca. 9 km N of Cabure, 
1,320– 1,370 m, 11.22795°N, 69.61477°W

Urama, 19 km NW, 10.61667°N, 68.40000°W

Guárico (Estado de)

Calabozo, 08.84528°N, 67.54278°W
Dos Caminos, 09.58333°N, 67.33333°W
Guárico, 08.66667°N, 66.58333°W
Hato Las Palmitas, 09.60000°N, 67.45000°W
Parque Nacional Guatopo, 15 km NW of Altagracia, 720 m, 

09.97000°N, 66.42000°W
Parque Nacional Guatopo, 40 km SSE of Caracas, 710 m, 

10.05000°N, 66.43333°W
Río Orituco, 10 km W of Chaguaramas, 09.40000°N, 

66.46667°W

Hato La Florida, 44 km SE of Caicara, 07.50000°N, 
65.78000°W

Hato La Florida, 45 km SE of Caicara, 07.50000°N, 
65.78000°W

Hato San José, 20 km W of La Paragua, 300 m, 06.81667°N, 
63.48333°W

Icabarú, 45 km NE, 04.55000°N, 61.41667°W
Icabarú, 43 to 45 km NE, 851– 854 m, 04.58333°N, 

61.31667°W
Icabarú, 45 km NE, Santa Lucia de Surukun, 851 m, 

04.55000°N, 61.42000°W
Icabarú, 55 km NE, 04.33333°N, 612.75000°W
Imataca, 07.75000°N, 61.00000°W
La Unión, Río Caura, 200 m, 06.91667°N, 64.91667°W
Mount Roraima, Arabopo, 05.20000°N, 60.73333°W
Puerto Cabello del Caura, 3 im E, 07.16667°N, 

64.98333°W
Río Cuyuni, 69 km SE by road, 06.15000°N, 61.43333°W
Río Supamo, 50 km SE of El Manteco, 350 m, 07.00000°N, 

62.25000°W
Río Yuruaní, 12 km from mouth, 100 m, 06.80000°N, 

61.83300°W
Rondon Camp, Mt. Roraima, 05.16667°N, 60.76667°W
Roraima Tepui, summit, 2,050– 2,580 m, 05.14400°N, 

60.76200°W
San Ignacio de Yuruaní, 850 m, 05.03333°N, 

61.13333°W
Serranía de los Pijiguaos, 140 km SW of Caicara, 300 m, 

06.48333°N, 66.71667°W
Sipao, 07.44309°N, 65.40335°W
Vetania, 04.33333°N, 61.76667°W
Yagual, 07.41667°N, 65.16667°W

Carabobo (Estado de)

Campamento La Justa, Río Morón, 350 m, 10.38333°N, 
6823333°W

El Trompillo, 1,200 ft, 10.06700°N, 67.76700°W
La Copa, 4 km NW of Montalban, 1,537 m, 10.25000°N, 

68.35000°W
La Cumbre de Valencia, 1,700 m, 10.33333°N, 68.00000°W
Montalbán, 10.21667°N, 68.03333°W
Patanemo, 10.43333°N, 67.91667°W
San Esteban, 10.43333°N, 68.01667°W
San Esteban, near Venezuela Hills, 2,000 ft, 10.43333°N, 

68.01667°W
Urama, E of Yaracuy, 10.45000°N, 68.31667°W

Caracas

Caracas, 10.50000°N, 66.91667°W
Caracas, Phelps Hill, 10.51667°N, 66.95000°W
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Mucubaji, 3.25 km ESE of Apartaderos, 3,600 m, 
08.80611°N, 70.84472°W

Paramito, 3 km W of Timotes, 08.98333°N, 70.76667°W
Paramito, 4 km W of Timotes, 3,265 m, 08.56821°N, 

70.76620°W
Páramo de los Conejos, 15 mi N of Mérida, 08.83333°N, 

71.256000°W
Páramo de Mariño, Mérida/Táchira border, 2,600 m, 

08.25000°N, 71.86667°W
Páramo Tambor, 2,400– 2,920 m, 08.60000°N, 71.40000°W
Río Milla, 1,630 m, 08.50000°N, 71.36667°W
Santa Rosa, 2 km N of Mérida, 08.06868°N, 71.14110°W
Sierra de Mérida, 2,800 m, 08.50000°N, 71.05000°W
Sierra de Mérida, 08.66667°N, 71.00000°W
Tabay, 6 km ESE, 2,630 m, 08.61842°N, 71.00850°W
Tabay, 8 km SE, near La Coromoto, 08.60000°N, 

71.01667°W
Timotes, 08.98333°S, 70.73333°W

Miranda (Estado de)

Altagracia de Orituco, 25 km (by road) N, 10.03333°N, 
66.45000°W

Alto de Nuevo Leon, 33 km W of Caracas, 1,996 m, 
10.43300°N, 67.16700°W

Curupao, 10.51667°N, 66.63333°W
Curupao, 19 km E of Caracas, 1,160 m, 10.50000°N, 

66.63333°W
Estación Experimental Río Negro, 50– 70 m, 10.33333°N, 

66.283333°W
Hacienda Las Planadas, 10.53333°N, 66.50000°W
Parque Nacional Guatopo, 10.08300°N, 66.41700°W
Río Chico, 10.31667°N, 65.96667°W
Río Chico, 1 km S, 10.30000°N, 65.96667°W

Monagas (Estado de)

Cachipo, 09.93333°N, 63.13333°W
Cachipo, 6.5 km NE, 09.91667°N, 63.16667°W
Caripe, Cumaná, 800 m, 10.20000°N, 63.48333°W
Caripe, 2 km N and 4 km W, 1,170– 1,335 m, 10.18333°N, 

63.53333°W
Caripito, 100 m, 10.166678°N, 63.10000°W
Hato Mata de Bejuco, 54– 55 km SSE of Maturín, 18 m, 

09.31667°N, 62.93333°W
Isla Guara, 09.06667°N, 62.08333°W
Los Barrancos, 8 km NNW, 09.83827°N, 63.38235°W
Río Chiquito, Guanaguana, 10.06667°N, 63.56667°W
San Agustín, near, 2 km N and 4 km E of Caripe, 1,180 m, 

10.20000°N, 63.48333°W
San Agustín, 5 km NW of Caripe, 1,340 m, 10.20000°N, 

63.53333°W

San José de Tiznados, 52 km NNW of Calabozo, 150 m, 
09.38300°N, 67.55000°W

San Juan de los Morros, 09.91667°N, 67.35000°W
Zaraza, 09.35000°N, 65.31667°W

Lara (Estado de)

Antoátequi, W of Guarico, 4,705 ft, 09.60000°N, 
69.90000°W

Caserío Boro, 10 km N of El Tocuyo, 520 m, 09.88333°N, 
69.78333°W

Caserío Boro, 13 km W of El Tocuyo, 900 m, 09.75000°N, 
69.90000°W

Curarigua, 09.97861°N, 69.93694°W
El Blanquito, Parque Nacional Yacambu, 17 km SE of 

Sanare, 09.66667°N, 69.61667°W
El Tocuyo, vicinity, 09.88333°N, 69.78333°W
Páramo de las Rosas, 09.58833°N, 70.11444°W

Mérida (Estado de)

Bosque San Eusebio, 7 km SSE of La Azulita, 2,500 m, 
08.64417°N, 07.147583°W

El Baho, 5 km SW of Santo Domingo, 2,500 m, 08.83752°N, 
70.72578°W

Escorial, Sierra de Mérida, 2,500 m, 08.63333°N, 
71.08333°W

Fundo Vista Alegre, San Isidro de Bejuquero, 08.80000°N, 
70.85000°W

Hacienda La Guapa, 6 km S of Río Chico, 10.28300°N, 
65.96700°W

Hacienda Santa Catarina, Río Chama, 1,372 m, 08.53333°N, 
71.35000°W

La Azulita, 1,135 m, 08.71667°N, 71.45000°W
La Coromoto, 7 km SE of Tabay, 3,350 m, 08.60000°N, 

71.01667°W
Laguna Brava, Páramo de Mariño, 2,090 m, 08.33500°N, 

71.78917°W
Laguna Negra, 5.75 km ESE of Apartaderos, 3,500 m, 

08.80000°N, 70.76667°W
Laguna Verde, 9 km SE of Tabay, 3,550 m, 08.57440°N, 

71.00920°W
La Montana, 4.1 km SE of Mérida, 08.17250°N, 71.59556°W
La Mucuy, 08.63333°N, 71.03333°W
Mérida, 1,475 m, 08.59524°N, 71.14340°W
Mérida, 1,600 m, 08.60000°N, 71.13333°W
Mesa Bolívar, vicinity, ca. 08.43333°N, 71.56667°W
Montes de Los Nevados, 2,500 m, 08.46667°N, 

71.06667°W
Monte Zerpa, 6 km N of Mérida, 2,160 m, 08.63778°N, 

71.16306°W
Mucugají, 08.78333°N, 70.81667°W
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Táchira (Estado de)

Buena Vista, 07.43333°N, 72.43333°W
Buena Vista, 450 m, 07.89806°N, 72.01667°W
Buena Vista, 41 km SW of Can Cristobal, near Páramo 

de Tamá, 2,350– 2,420 m, 07.45000°N, 72.43333°W
El Caimito, 07.81667°N, 72.35000°W
Estación Experimental, 07.56667°N, 72.08333°W
Las Mesas, 08.15000°N, 72.16667°W
Orope, 08.36667°N, 71.30000°W
Páramo de Tamá, 2,134 m, 07.41667°N, 72.43333°W
Páramo de Tamá, 3,070 m, 07.42639°N, 72.39333°W
Páramo El Zumbador, 8 km SSW of El Cobre, 2,750 m, 

07.97111°N, 72.07444°W
Paso Honda, Río Potosí, 07.95000°N, 71.65000°W
Presa La Honda, 10 km SSE of Pregonero, 1,100 m, 

07.95000°N, 71.70000°W
San Juan de Colón, 797 m, 08.03333°N, 72.28333°W
Táchira, 07.83333°N, 72.08333°W
Villarroel, Quebrada Seca, 200 m, 10.30000°N, 

63.95000°W
Uribante, Río Potosí, 1,050 m, 07.96667°N, 71.68333°W

Trujillo (Estado de)

Agua Santa, 23 km NW of Valera, 90 m, 09.51700°N, 
70.66700°W

Hacienda Misisí, 2,210 m, 09.35000°N, 70.30000°W
Hacienda Misisí, 14 km E of Trujillo, 2,215– 2,365 m, 

09.35833°N, 70.30722°W
Hacienda Misisí, 15 km E of Trujillo, 2,350– 2,360 m, 

09.35833°N, 70.30722°W
Isnotú, 10 km WNW of Valera, 930 m, 09.36700°N, 

70.70000°W
Macizo de Guaramacal, 9 km ENE of Boconó, 3,100 m, ca. 

09.23333°N, 70.18472°W

Vargas (Estado de)

Galiparé, Cerro del Ávila, near Caracas [= Galipán, 
or Pichaco de Galipán], 6,000 ft, 10.56667°N, 
66.90000°W

La Guaira, 10.60000°N, 66.93333°W
Los Venados, 4 km NNW of Caracas, 1,465– 1,524 m, 

10.53333°N, 66.90000°W
Naiguatá, 10.61667°N, 66.73333°W
Pico Ávila, 5 km NNE of Caracas, near Hotel Humboldt, 

2,184 m, 10.55000°N, 66.87000°W
Pico Ávila, near Hotel Humboldt, 2,223 m, 10.55000°N, 

66.86667°W
San Julián, 8 mi E of La Guaira, sea level, 10.61700°N, 

66.83300°W

San Agustín, 3 to 5 km NW of Caripe, 10.20000°N, 
63.53333°W

San Antonio, 10.11667°N, 63.71667°W
San Juan, 15 km N of Areo, 09.86667°N, 63.88333°W

Nueva Esparta (Estado de)

Isla Margarita
Cerro Matasiete, 3 km NE of La Asunción, 410 m, 

11.04500°N, 63.84500°W
Dos Ríos, 10.25000°N, 63.88333°W
El Valle, 50 m, 10.98333°N, 63.86667°W
El Valle, Margarita, 10.98333°N, 63.86667°W
Lalal, 10.16667°N, 63.91667°W
Península Macanao, 11.00000°N, 64.28333°W
San Juan, Cerro Copey, 800 m, 11.01667°N, 63.90000°W

Portuguesa (Estado de)

Cogollal, near Guanarito, 08.70000°N, 69.21667°W
La Arenosa, 08.68330°N, 69.53333°W
La Hoyada, near Guarnarito, 09.05000°N, 69.75000°W
Piritu, 10.03333°N, 65.03333°W

Sucre (Estado de)

Campo Alegre, 10.16667°N, 63.75000°W
Carapas, 1,707 m, 10.20000°N, 63.53333°W
Cariaco- Chacopata, carretera between Cariaco and Cha-

copata, 10.65000°N, 63.71667°W
Cerro Negro, 10 km NE of Caripe, 1,630– 1,690 m, 

10.20000°N, 63.53000°W
Cristóbal Colón [= Macuro], 10.65000°N, 61.93333°W
Cumaná, sea level, 10.46667°N, 64.16667°W
Cumaná, 2 km E, 10.46667°N, 64.13333°W
Cumanacoa, 10.25000°N, 63.91667°W
El Argarrobo, 10.66667°N, 62.80000°W
Ensenada Cauranta, 7 km N and 5 km E of Guira, 4 m, 

10.66700°N, 62.25000°W
Guaraúnos, 10.56667°N, 63.13333°W
Hacienda Hunantal, vicinity, 21 km E of Cumaná, 15 m, 

10.45000°N, 63.96700°W
Ipure, near Cumaná, 685 m, 10.36667°N, 64.16667°W
Macuro, 50 m, 10.66667°N, 61.95000°W
Manacal, 10.28333°N, 63.05000°W
Manacal, 10.61667°N, 63.01667°W
Manacal, 26 km ESE of Carupano, 190 m, 10.62000°N, 

63.02000°W
Nevera, 2,400 ft, 10.10000°N, 64.63333°W
Neverí, 10.25000°N, 63.91667°W
Quebrada Seca [= Villarroel], 200 m, 09.51700°N, 

70.66700°W
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El Panorama, Río Aurare, 10.66667°N, 71.41667°W
El Rosario, 09.15000°N, 72.60000°W
El Rosario, 45– 51 km WNW of Encontrados, 37– 50 m, 

09.21667°N, 72.56667°W
Empalado Savannas [= Empalado Sabana], 10.66667°N, 

71.50000°W
Hacienda El Tigre, 17 km N and 55 km W of Maracai, 

80 m, 10.66700°N, 71.61700°W
Hacienda Platanal, 18 km N and 49 km W of Maracaibo, 

10.86667°N, 72.05000°W
Kasmera, 21 km SW of Machiques, 270 m, 09.98333°N, 

72.71667°W
Los Angeles del Tucuco, 09.80000°N, 72.83333°W
Misión Tukuko, 09.83333°N, 72.86667°W
Misión Tukuko, 60 km SW of Machiques, 200– 400 m, 

10.06700°N, 72.56700°W
Novito, 3.1 km S and 19 km W of Machiquos, 1,135 m, 

10.06667°N, 72.56667°W
Novito, 19 km WSW of Machiques, 1,155 m, 10.03333°N, 

72.71667°W
Perijá, Río Cogolla, 09.85000°N, 72.10000°W
Río Cachiri, 10.83333°N, 72.21667°W
Río Cogollo, 10.25000°N, 72.50000°W
Río Lajas, confl uence with El Palmar, 10.66215°N, 

72.29821°W
Río Limón, 10.46091°N, 71.82469°W

Naiguatá, los canals de, Parque Nacional El Ávila, 720 m, 
10.57000°N, 67.75000°W

Yaracuy (Estado de)

Finca El Jaguar, 12 km NW of Aroa, 10.43333°N, 
68.90000°W

Minas de Aroa, 10.41667°N, 68.90000°W
[“Aroa is the name now used to designate the district of 

which Pueblo Nuevo is the center, but it was formerly 
applied to the copper mine situated about three miles up 
the gorge of the Aroa River. It is the headquarters of the 
Bolivar Railway.” (Carriker in J. A. Allen 1911:241)]

Palmichal, 23 km N of Bejuma, 1,000 m, 10.05000°N, 
68.61700°W

Sierra de Aroa, Parque Nacional Yurubí, Sector El Si-
lencio, La Trampa del Tigre, 1,940 m, 10.40306°N, 
68.80028°S

Urama, 19 km NW, Km 40, 10.61700°N, 68.40000°W
Urama, vicinity, 10.53333°N, 68.38333°W

Zulia (Estado de)

BMUL:Cerro Azul, vicinity, 10.85000°N, 72.26667°W
Cojoro, near, 34 km NNE of Paraguaipoa, 11.63333°N, 

71.83333°W
El Caimito, Refugio de Fauna Silvestre y Reserva de Pesca 

Ciénaga de Los Olivitos, 40 km NE of Maracaibo, 
10.95000°N, 71.38333°W





List of Taxa

Class Mammalia
Cohort Placentalia
Magnorder Epitheria
Order Rodentia
 Suborder Sciuromorpha
  Family Sciuridae
    Subfamily Sciurillinae
      Genus Sciurillus
       S. pusillus . . . . . . . . Neotropical Pygmy Squirrel
    Subfamily Sciurinae
      Genus Guerlinguetus
       G. aestuans  . . . . . . . . . . . . . . Guianan Squirrel
       G. brasiliensis . . . . . . . . . . . . . Brazilian Squirrel
      Genus Hadrosciurus
       H. igniventris . . Northern Amazon Red Squirrel
       H. pyrrhinus . . . . . . . . . . . . . Junín Red Squirrel
       H. spadiceus . . . Southern Amazon Red Squirrel
      Genus Microsciurus
       M. fl aviventer . . . . . . . . Amazon Dwarf Squirrel
       M. isthmius  . . . . . . . . .Isthmian Dwarf Squirrel
       M. mimulus  . . . . . . . . . Western Dwarf Squirrel
       M. otinus . . . . . . . . White- eared Dwarf Squirrel
       M. sabanillae  . . . . . . . Sabanilla Dwarf Squirrel
       M. santanderensis . . . .Santander Dwarf Squirrel
       M. similis . . . . .Rufous- breasted Dwarf Squirrel
       M. simonsi . . . . . . . . . .Simons’s Dwarf Squirrel
      Genus Notosciurus
       N. granatensis  . . . . . . . . . . . Red- tailed Squirrel
       N. pucheranii . . . . . . . . . . . .Pucheran’s Squirrel
      Genus Simosciurus
       S. nebouxii . . . . . . . . . . . White- napped Squirrel

       S. stramineus  . . . . . . . . . . . .Guayaquil Squirrel
      Genus Syntheosciurus
       S. sp . . . . . . . . . . . . Peruvian Montane Squirrel
 Suborder Castorimorpha
  Family Geomyidae
      Genus Orthogeomys
       G. dariensis  . . . . . . . . . . Darién Pocket Gopher
  Family Heteromyidae
      Genus Heteromys
       H. anomalus . . . Ca rib be an Spiny Pocket Mouse
       H. australis . . . . . Southern Spiny Pocket Mouse
       H. catopterius  . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . . Overlooked Spiny Pocket Mouse
       H. desmarestianus  . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . . Desmarest’s Spiny Pocket Mouse
       H. oasicus  . . . . Paraguaná Spiny Pocket Mouse
       H. teleus . . . . . Ec ua dorean Spiny Pocket Mouse
 Suborder Myomorpha
  Family Cricetidae
    Subfamily Neotominae
      Genus Isthmomys
       I. pirrensis  . . . . . . . . . Mount Pirri Dear Mouse
      Genus Reithrodontomys
       R. mexicanus . . . . . . . Mexican Harvest Mouse
    Subfamily Sigmodontinae
     incertae sedis
      Genus Abrawayaomys
       A. chebezi . . . . . . . . . . . . Chebez’s Spiny Mouse
       A. ruschii . . . . . . . . . . . . Ruschi’s Spiny Mouse
      Genus Andinomys
       A. edax . . . . . . . . . . . . . . . . . . . . . . Andean Rat
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       A. albiventer . . . . . . White- bellied Grass Mouse
       A. azarae  . . . . . . . . . . . . . Azara’s Grass Mouse
       A. boliviensis  . . . . . . . . . Bolivian Grass Mouse
       A. budini  . . . . . . . . . . . . . Budin’s Grass Mouse
       A. caenosus  . . . . . . . . Unicolored Grass Mouse
       A. cursor  . . . . . . . . . . . Cursorial Grass Mouse
       A. dayi . . . . . . . . . . . . . . . . Day’s Grass Mouse
       A. dolores . . . . . . . . . . . Dolorous Grass Mouse
       A. fumeus . . . . . . . . . . . . .Smokey Grass Mouse
       A. iniscatus . . . . . . . . . . Intelligent Grass Mouse
       A. josemariarguardesi . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . . . . . . . . Arguedasi’s Grass Mouse
       A. juninensis . . . . . . . . . . . . .Junín Grass Mouse
       A. kofordi  . . . . . . . . . . . Koford’s Grass Mouse
       A. lindberghi  . . . . . . .Lindbergh’s Grass Mouse
       A. lutescens  . . . . . . . . . Altiplano Grass Mouse
       A. mimus . . . . . . . . . . . .Thespian Grass Mouse
       A. mollis . . . . . . . . . . . Soft- furred Grass Mouse
       A. montensis  . . . . . . . . .Montane Grass Mouse
       A. mystax . . . . . . . . . . . . Caparaó Grass Mouse
       A. orophilus . . . . . . . . .El Dorado Grass Mouse
       A. paranensis . . . . . . . . . . Paraná Grass Mouse
       A. pervalens . . . . . . . . . . . . Tarija Grass Mouse
       A. philipmyersi . . . . Philip Myers’s Grass Mouse
       A. polopi  . . . . . . . . . . . . . Polop’s Grass Mouse
       A. reigi . . . . . . . . . . . . . . . . Reig’s Grass Mouse
       A. sanctipaulensis . . . . . São Paulo Grass Mouse
       A. serrensis . . . . . . . Serra do Mar Grass Mouse
       A. siberiae  . . . . . . . Cochabamba Grass Mouse
       A. simulator . . . . . . . Gray- bellied Grass Mouse
       A. spegazzinii . . . . . . .Spegazzini’s Grass Mouse
       A. subfuscus . . . . . . . . . . . . . Puno Grass Mouse
       A. surdus  . . . . . . . . . . . . . . Silent Grass Mouse
       A. sylvanus . . . . . . . . . . . . . Forest Grass Mouse
       A. toba . . . . . . . . . . . . . . . . . Toba Grass Mouse
       A. torques  . . . . . . . .Cloud Forest Grass Mouse
       A. varius . . . . . . . . . . . . . Variable Grass Mouse
       A. sp. 2n = 10 . . . . . Mato Grosso Grass Mouse
      Genus Bibimys
       B. chacoensis  . . . . . . . . . . . . . . Chaco Akodont
       B. labiosus . . . . . . . . . . . Lagoa Santa Akodont
       B. torresi  . . . . . . . . . . . . . . . . Torres’s Akodont
      Genus Blarinomys
       B. breviceps  . . . . . . . . . . . . . Blarinine Akodont
      Genus Brucepattersonius
       B.griseorufescens  . . . . . . . . Gray- bellied Brucie
       B.guarani . . . . . . . . . . . . . . . . . .Guaraní Brucie
       B.igniventris . . . . . . . . . . . . . Red- bellied Brucie
       B.iheringi . . . . . . . . . . . . . . . . . Ihering’s Brucie
       B. misionensis  . . . . . . . . . . . . . Misiones Brucie
       B. paradisus . . . . . . . . . . . . . . . .Paradise Brucie
       B. soricinus  . . . . . . . . . . . . . . . . Soricine Brucie

      Genus Chinchillula
       C. sahamae . . . . . . . . . Altiplano Chinchilla Rat
      Genus Delomys
       D. dorsalis . . . . . . . . . . . . . . . .Striped Delomys
       D. sublineatus  . . . . . . . . . . . . . . Pallid Delomys
      Genus Euneomys
       E. chinchilloides . . . Tierra del Fuego Euneomys
       E. fossor . . . . . . . . . . . . . .Burrowing Euneomys
       E. mordax  . . . . . . . . . . . . . . . .Large Euneomys
       E. petersoni  . . . . . . . . . . . Peterson’s Euneomys
      Genus Irenomys
       I. tarsipes . . . . . . . . . . . . . . . . Chilean Tree Rat
      Genus Juliomys
       J. ossitenuis  . . . Delicate Red- nosed Tree Mouse
       J. pictipes . . . . . . . Small Red- nosed Tree Mouse
       J. rimofrons . . Montane Red- rumped Tree Mouse
      Genus Neomicroxus
       N. bogotensis . . . . . . . . . . Bogotá Grass Mouse
       N. latebricola . . . . . . .Ec ua dorean Grass Mouse
      Genus Neotomys
       N. ebriosus . . . . . . . . . . . . . Andean Swamp Rat
      Genus Phaenomys
       P. ferrugineus . . . . . . . . . . . . .Rusty Phaenomys
      Genus Punomys
       P. kofordi . . . . . . . . . . . . .Koford’s Puna Mouse
       P. lemminus  . . . . . . . . . . . Western Puna Mouse
      Genus Wilfredomys
       W. oenax  . . . . . . . . . . . .Red- nosed Tree Mouse
     Tribe Abrotrichini
      Genus Abrothrix
       A. andinus  . . . . . . . .Andean Soft- haired Mouse
       A. hershkovitzi . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . . Hershkovitz’s Soft- haired Mouse
       A. illutea  . . . . . . . . . . .Gray Soft- haired Mouse
       A. jelskii . . . . . . . . . . Ornate Soft- haired Mouse
       A. lanosa  . . . . . . . . . Woolly Soft- haired Mouse
       A. longipilis  . . . Long- haired Soft- haired Mouse
       A. olivaceus  . . Olive- colored Soft- haired Mouse
       A. sanborni  . . . . . Sanborn’s Soft- haired Mouse
      Genus Chelemys
       C. macronys . . . . . Andean Long- clawed Mouse
       C. megalonyx . . . . Chilean Long- clawed Mouse
      Genus Geoxus
       G. valdivianus  . . Valdivian Long- clawed Mouse
      Genus Notiomys
       N. edwardsi . . . Edwards’s Long- clawed Mouse
      Genus Pearsonomys
       P. annectens . . . . Pearson’s Long- clawed Mouse
     Tribe Akodontini
      Genus Akodon
       A. aerosus  . . . . . . . . . . . . Yungas Grass Mouse
       A. affi nis . . . . . . . . . . . Colombian Grass Mouse



List of Taxa 1279

      Genus Ichthyomys
       I. hydrobates  . . . . . Silver- bellied Ichthyomyine
       I. pitieri  . . . . . . . . . . . . . .Pittier’s Ichthyomyine
       I. stolzmanni  . . . . . . Stolzmann’s Ichthyomyine
       I. tweedii  . . . . . . . . . . . Tweedy’s Ichthyomyine
      Genus Neusticomys
       N. ferreirai . . . . . . . . . . Ferreira’s Ichthyomyine
       N. monticolus  . . . . . . . Montane Ichthyomyine
       N. mussoi . . . . . . . . . . . . Musso’s Ichthyomyine
       N. oyapocki . . . . . . . . . .Guianan Ichthyomyine
       N. peruviensis  . . . . . . . .Peruvian Ichthyomyine
       N. venezuelae . . . . . . .Venezuelan Ichthyomyine
     Tribe Oryzomyini
      Genus Aegialomys
       A. galapagoensis . . . . . . . Galapagos Aegialomys
       A. xantheolus . . . . . . . . . Yellowish Aegialomys
      Genus Amphinectomys
       A. savamis  . . . . . . . . . . . . . . Ucayali Water Rat
      Genus Cerradomys
       C. goytaca  . . . . . . . . . . . . Goytacá Cerradomys
       C. langguthi . . . . . . . . . Langguth’s Cerradomys
       C. maracajuensis  . . . . . . Maracaju Cerradomys
       C. marinhus . . . . . . . . . .Marinho’s Cerradomys
       C. scotti . . . . . . . . . . . Lindbergh’s Cerradomys
       C subfl avus . . . . . . . . . . Flavescent Cerradomys
       C. vivoi  . . . . . . . . . . . . . . . .Vivo’s Cerradomys
      Genus Drymoreomys
       D. albimaculatus  . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . White- throated Montane Forest Rat
      Genus Eremoryzomys
       E. polius . . . . . . . . . . . . . . Gray Eremoryzomys
      Genus Euryoryzomys
       E. emmonsae  . . . . . . . Emmons’s Euryoryzomys
       E. lamia . . . . . . . . . . Buffy- sided Euryoryzomys
       E. legatus . . . . . . . . . . . . . Tarija Euryoryzomys
       E. macconnelli . . . .Macconnell’s Euryoryzomys
       E. nitidus . . . . . . . . . . . . Elegant Euryoryzomys
       E. russatus . . . . . . . . . . . .Russet Euryoryzomys
      Genus Handleyomys
       H. fuscatus . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . . . . . . .Colombian Western Andes 
        . . . . . . . . . . . . . . . . . . . . . .Cloud Forest Mouse
       H. intectus . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . . . . . . . Colombian Central Andes 
        . . . . . . . . . . . . . . . . . . . . . .Cloud Forest Mouse
      Genus “Handleyomys”
       “H.” alfaroi . . . . . . . . . . . . . . Alfaro’s Rice Rat
      Genus Holochilus
       H. brasiliensis . . . . . . . . . . .Brazilian Marsh Rat
       H. chacarius . . . . . . . . . . . .Chacoan Marsh Rat
       H. sciureus . . . . . . . . . . .Amazonian Marsh Rat
       H. venezuelae . . . . . . . . . Venezuelan Marsh Rat

      Genus Deltamys
       D. kempi  . . . . . . . . . . . . . . . . . . . Delta Mouse
      Genus Gyldenstolpia
       G. fronto  . . . . . . . . . . . . . . Fossorial Giant Rat
       G. planaltensis . . . . . . . . . . . Cerrado Giant Rat
      Genus Juscelinomys
       J. candango  . . . . . . . . . . . . Candango Akodont
       J. huanchacae . . . . . . . . . . Huanchaca Akodont
      Genus Kunsia
       K. tomentosus  . . . . . . . . . . . .Woolly Giant Rat
      Genus Lenoxus
       L. apicalis . . . . . . . . . . . . White- tailed Akodont
      Genus Necromys
       N. amoenus  . . . . . . . . . . . . . .Pleasant Akodont
       N. lactens . . . . . . . . . . .White- chinned Akodont
       N. lasiurus . . . . . . . . . . . .Hairy- tailed Akodont
       N. lenguarum . . . . . . . . . . Paraguayan Akodont
       N. obscurus  . . . . . . . . . . .Dark- furred Akodont
       N. punctulatus . . . . . . . . . Ec ua dorean Akodont
       N. urichi . . . . . . . . . . . . Northern Grass Mouse
      Genus Oxymycterus
       O. amazonicus . . . . . . . . . . . Amazon Hocicudo
       O. caparaoe . . . . . . . . . Mt. Caparaó Hocicudo
       O. dasytrichus  . . . . . . Atlantic Forest Hocicudo
       O. delator  . . . . . . . . . . . . . . . . . .Spy Hocicudo
       O. hiska . . . . . . . . . . . . Small Yungus Hocicudo
       O. huchucha  . . . . . . . . . . Quechuan Hocicudo
       O. inca . . . . . . . . . . . . . . . . . . . Incan Hocicudo
       O. josei  . . . . . . . . . . . . . . . . . Cook’s Hocicudo
       O. juliacae . . . . . Upper Yungus Inca Hocicudo
       O. nasutus . . . . . . . . . . . . . Darwin’s Hocicudo
       O. nigrifrons  . . . . . . . . . Elfi n Forest Hocicudo
       O. paramensis  . . . . . . . . . . . Páramo Hocicudo
       O. quaestor  . . . . . . . . . . . . Quaestor Hocicudo
       O. rufus . . . . . . . . . . . . . . . . . . . Red Hocicudo
       O. wayku . . . . . . . . . . . . . . . . Ravine Hocicudo
      Genus Podoxymys
       P. roraimae . . . . . . . . . . . . . . Roraima Akodont
      Genus Scapteromys
       S. aquaticus  . . . . . . . . Argentinean Swamp Rat
       S. tumidus  . . . . . . . . . . . . Uruguay Swamp Rat
      Genus Thalpomys
       T. cerradensis . . . . . . . . . . . . Cerrrado Akodont
       T. lasiotis  . . . . . . . . . . . . .Hairy- eared Akodont
      Genus Thaptomys
       T. nigrita  . . . . . . . . . . . . . . . . . Ebony Akodont
     Tribe Ichthyomyini
      Genus Anotomys
       A. leander . . . . . . . . . . . . . Earless Water Mouse
      Genus Chibchanomys
       C. orcesi . . . . . . . Orces’s Andean Water Mouse
       C. trichotis . . . .Northern Andean Water Mouse
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      Genus Nesoryzomys
       N. darwini . . . . . . . . . . .Darwin’s Nesoryzomys
       N. fernandinae . . .Small Fernandina Nesoryzomys
       N. indefessus  . . . . . . . Santa Cruz Nesoryzomys
       N. narboroughi . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . . Large Fernandina Nesoryzomys
       N. swarthi  . . . . . . . . . . . Santiago Nesoryzomys
      Genus Oecomys
       O. auyantepui  . . . . . . . . . . . Guianan Oecomys
       O. bicolor  . . . . . . . . . . White- bellied Oecomys
       O. catherinae . . . . . . . Atlantic Forest Oecomys
       O. cleberi . . . . . . . . . . . . . . . .Cleber’s Oecomys
       O. concolor  . . . . . . . . . . . . Natterer’s Oecomys
       O. fl avicans  . . . . . . . . . . . . . . .Tawny Oecomys
       O. mamorae . . . . . . . . . . . . . Mamoré Oecomys
       O. paricola . . . . . . . . . . . . . . Brazilian Oecomys
       O. phaeotis  . . . . . . . . . . . . . . .Dusky Oecomys
       O. rex  . . . . . . . . . . . . . . . . . . . Regal Oecomys
       O. roberti . . . . . . . . . . . . . . . Robert’s Oecomys
       O. rutilus . . . . . . . . . . . . . . . Reddish Oecomys
       O. speciosus . . . . . . . . . . . . . Savanna Oecomys
       O. superans  . . . . . . . . . . . . . . . Large Oecomys
       O. sydandersoni . . . . . . . . Anderson’s Oecomys
       O. trinitatis  . . . . . . . . . . Long- furred Oecomys
      Genus Oligoryzomys
       O. andinus . . . . . . . . . . . . . . .Andean Colilargo
       O. arenalis . . . . . . . . . . . . . . . . Sandy Colilargo
       O. brendae . . . . . . . . . . . . San Javier’s Colilargo
       O. chacoensis . . . . . . . . . . . .Chacoan Colilargo
       O. delicatus  . . . . . . . . . . . . . Delicate Colilargo
       O. destructor . . . . . . . . . . . .Tschudi’s Colilargo
       O. fl avescens  . . . . . . . . . . .Flavescent Colilargo
       O. fornesi . . . . . . . . . . . . . . . . Forne’s Colilargo
       O. griseolus  . . . . . . . . . . . . . Grizzled Colilargo
       O. longicaudatus  . . . . . . . Long- tailed Colilargo
       O. magellanicus . . . . . . . . Patagonian Colilargo
       O. mattogrossae . . . . . . Mato Grosso Colilargo
       O. messorius  . . . . . . . . . . . . . . Hairy Colilargo
       O. microtis . . . . . . . . . . . .Small- eared Colilargo
       O. moojeni . . . . . . . . . . . . . Moojen’s Colilargo
       O. nigripes . . . . . . . . . . . Black- footed Colilargo
       O. rupestris  . . . . . . . . . . . .Highlands Colilargo
       O. stramineus . . . . . . . . Straw- colored Colilargo
       O. utiaritensis  . . . . . . . . . . . . Utiariti Colilargo
      Genus Oreoryzomys
       O. balneator . . . . . . . Ec ua dorean Oreoryzomys
      Genus Oryzomys
       O. couesi  . . . . . . . . . . . Coues’s Marsh Rice Rat
       O. gorgasi  . . . . . . . . . . Gorgas Marsh Rice Rat
      Genus Pseudoryzmys
       P. simplex . . . . . . . . . . . . . . . . . False Oryzomys
      Genus Scolomys

       H. vulpinus  . . . . . . . . . . . . . .Crafty Marsh Rat
      Genus Hylaeamys
       H. acritus . . . . . . . . . . . . . . Bolivian Hylaeamys
       H. laticeps  . . . . . . . . Atlantic Forest Hylaeamys
       H. megacephalus  . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . Azara’s Broad- headed Hylaeamys
       H. oniscus  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . Northern Atlantic Forest Hylaeamys
       H. perenensis . .Western Amazonian Hylaeamys
       H. tatei . . . . . . . . . . . . . . . . . . Tate’s Hylaeamys
       H. yunganus . . . . . . . . . Amazonian Hylaeamys
      Genus Lundomys
       L. molitor . . . . . . . . . . . . . . . . Lund’s Water Rat
      Genus Melanomys
       M. caliginosus  . . . . . . . . . . . . . Dusky Rice Rat
       M. columbianus . . . Colombian Dusky Rice Rat
       M. robustulus . . . . . . . . . Robust Dark Rice Rat
       M. zunigae . . . . . . . . . . Zuniga’s Dark Rice Rat
      Genus Microakodontomys
       M. transitorius . . . . . . . . Transitional Colilargo
      Genus Microryzomys
       M. altissimus  . . . . . . . . . . . . .Páramo Colilargo
       M. minutus . . . . . . . . . . . . . .Montane Colilargo
      Genus Mindomys
       M. hammondi  . . . . . . . Hammond’s Mindomys
      Genus Neacomys
       N. dubosti  . . . . . . . . . . . Dubost’s Spiny Mouse
       N. guianae . . . . . . . . . . . Guianan Spiny Mouse
       N. minutus . . . . . . . . . . . . Minute Spiny Mouse
       N. musseri  . . . . . . . . . . . Musser’s Spiny Mouse
       N. paracou . . . . . . . . . . . .Paracou Spiny Mouse
       N. spinosus  . . . . . . . . . .Common Spiny Mouse
       N. tenuipes . . . . . . . . Slender Foot Spiny Mouse
      Genus Nectomys
       N. apicalis  . . . . Western Amazonian Water Rat
       N. grandis  . . . . . . . . . . . Magdalena Water Rat
       N. palmipes  . . . . . . . . . . . . Trinidad Water Rat
       N. rattus . . . . . . . . . . . . . . .Common Water Rat
       N. squamipes . . . . . . . . . . . . Atlantic Water Rat
      Genus Nephelomys
       N. albigularis . . . . White- throated Nephelomys
       N. auriventer  . . . . . Golden- bellied Nephelomys
       N. caracolus . . . Costal Cordilleran Nephelomys
       N. childi . . . . . . . . . . . . . . . Child’s Nephelomys
       N. keaysi  . . . . . . . . . . . . . .Keays’s Nephelomys
       N. levipes . . . . . . . . Nimble- footed Nephelomys
       N. maculiventer . . . . .Santa Marta Nephelomys
       N. meridensis . . . . . . . . . . .Mérida Nephelomys
       N. moerex  . . . . . . . . .Gray- bellied Nephelomys
       N. nimbosus . . . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . .Lesser Golden- bellied Nephelomys
       N. pectoralis . . Western Colombian Nephelomys
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       G. edithae  . . . . . . . . . . . . . Otro Cerro Pericote
       G. griseofl avus . . . . . . . . . . . Common Pericote
      Genus Loxodontomys
       L. micropus  . . . . . . . . . . . . . . Southern Pericote
      Genus Phyllotis
       P. alisosienis . . . . . Los Alisos Leaf- eared Mouse
       P. amicus  . . . . . . . . .Friendly Leaf- eared Mouse
       P. andium . . . . . . . . . Andean Leaf- eared Mouse
       P. anitae . . . . . . . . . . .Anita’s Leaf- eared Mouse
       P. bonariensis . . Buenos Aires Leaf- eared Mouse
       P. caprinus . . . . . . Capricorn Leaf- eared Mouse
       P. darwini . . . . . . . . Darwin’s Leaf- eared Mouse
       P. defi nitus . . . . . . . . Ancash Leaf- eared Mouse
       P. gerbillus . . . . . . . Peruvian Leaf- eared Mouse
       P. haggardi . . . . . . Haggard’s Leaf- eared Mouse
       P. limatus . . . . . . . . . . . Lima Leaf- eared Mouse
       P. magister . . . . . . . . Master Leaf- eared Mouse
       P. osgoodi . . . . . . . . Osgood’s Leaf- eared Mouse
       P. osilae  . . . . . . Bunch Grass Leaf- eared Mouse
       P. xanthopygus . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . Yellow- rumped Leaf- eared Mouse
      Genus Salinomys
       S. delicatus . . . . . . . . . Delicate Salt Flat Mouse
      Genus Tapecomys
       T. primus  . . . . . . . . .Tapecua Leaf- eared Mouse
       T. wolffsohni  . . . Wolffsohn’s Leaf- eared Mouse
     Tribe Reithrodontini
      Genus Reithrodon
       R. auritus . . . . . . . . . . . . . Hairy- soled Conyrat
       R. typicus . . . . . . . . . . . . .Naked- soled Conyrat
     Tribe Sigmodontini
      Genus Sigmodon
       S. alstoni  . . . . . . . . Groove- toothed Cotton Rat
       S. hirsutus  . . . . . . . . . .Burmeister’s Cotton Rat
       S. inopinatus  . . . . . . . . Ec ua dorean Cotton Rat
       S. peruanus . . . . . . . . . . . . Peruvian Cotton Rat
     Tribe Thomasomyini
      Genus Aepeomys
       A. lugens  . . . . . . . . . . . . . . . Mérida Aepeomys
       A. reigi . . . . . . . . . . . . . . . . . . Reig’s Aepeomys
      Genus Chilomys
       C. fumeus . . . . . . . . . . . . . . . . Smoky Chilomys
       C. instans . . . . . . . . . . . . . . . .Andean Chilomys
      Genus Rhagomys
       R. longilingua . . . . . . . Long- tongued Rhagomys
       R. rufescens  . . . . . . . . . . . Rufescent Rhagomys
      Genus Rhipidomys
       R. austrinus  . . . . Southern Andean Rhipidomys
       R. cariri  . . . . . . . . . . . . . .Caatinga Rhipidomys
       R. caucensis . . . .Lesser Colombian Rhipidomys
       R. couesi  . . . . . . . . . . . . . .Coues’s Rhipidomys
       R. emiliae . . . . . . . . . . . Snethlage’s Rhipidomys

       S. melanops  . . . . . . . . . . . . . Gray Spiny Mouse
       S. ucayalensis . . . . . . . . . . Ucayali Spiny Mouse
      Genus Sigmodontomys
       S. alfari . . . . . . . . . . . . . . . . . . Alfaro’s Rice Rat
      Genus Sooretamys
       S. angouya . . . . . . . . . . . . Angouya Sooretamys
      Genus Tanyuromys
       T. aphrastus . . . . . . . .Long- tailed Montane Rat
      Genus Transandinomys
       T. bolivaris . . . . . . . Long- whiskered Oryzomys
       T. talamancae . . . . . . . . Transandean Oryzomys
      Genus Zygodontomys
       Z. brevicauda . . . . . . . . . . . . . . . . .Cane Mouse
       Z. brunneus . . . . . . . . Colombian Cane Mouse
     Tribe Phyllotini
      Genus Andalgalomys
       A. olrogi . . . . . . . . . . . . . Olrog’s Chaco Mouse
       A. pearsoni . . . . . . . . . . Pearson’s Chaco Mouse
       A. roigi . . . . . . . . . . . . . . . Roig’s Chaco Mouse
      Genus Auliscomys
       A. boliviensis  . . . . . . . . . . . . . Bolivian Pericote
       A. pictus . . . . . . . . . . . . . . . . . Colorful Pericote
       A. sublimis . . . . . . . . . . . . . . . . . .Lofty Pericote
      Genus Calassomys
       C. apicalis  . . . . . . Calaça’s White- tailed Mouse
      Genus Calomys
       C. boliviae  . . . . . . . . . . . . . . . . Bolivian Laucha
       C. callidus  . . . . . . . . . . . . Crafty Vesper Mouse
       C. callosus  . . . . . . . . . . . . .Large Vesper Mouse
       C. cerqueirai . . . . . . . Cerqueira’s Vesper Mouse
       C. expulsus . . . . . . . . . . . . . . . Caatinga Laucha
       C. hummelincki  . . . . . . . Hummelinck’s Laucha
       C. laucha  . . . . . . . . . . . . . .Small Vesper Mouse
       C. lepidus . . . . . . . . . . . . Andean Vesper Mouse
       C. musculinus . . . . . . . . Drylands Vesper Mouse
       C. sorellus  . . . . . . . . . . Peruvian Vesper Mouse
       C. tener  . . . . . . . . . . . . .Delicate Vesper Mouse
       C. tocantinsi . . . . . . . . Tocantins Vesper Mouse
       C. venustus . . . . . . . . . . . . . . . Córdoba Laucha
      Genus Eligmodontia
       E. bolsonensis  . . . . . . . . . Bolsón Gerbil Mouse
       E. dunaris . . . . . . . . . . . . . . Dune Gerbil Mouse
       E. hirtipes . . . . . . . . Hairy- footed Gerbil Mouse
       E. moreni . . . . . . . . . . . . . Monte Gerbil Mouse
       E. morgani . . . . . . . . . . Morgan’s Gerbil Mouse
       E. puerulus . . . . . . . . . . . Andean Gerbil Mouse
       E. typus  . . . . . . . . . . . . Highland Gerbil Mouse
      Genus Galenomys
       G. garleppi . . . . . . . . . . . . . . Garlepp’s Pericote
      Genus Graomys
       G. chacoensis . . . . . . . . . . . . . . .Chaco Pericote
       G. domorum  . . . . . . . . . . . . . . . . .Pale Pericote
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       T. notatus . . . . . . . . Dusky- footed Thomasomys
       T. onkiro  . . . . . . . . . . Ashaninka Thomasomys
       T. oreas  . . . . . . . . . . . . Montane Thomasomys
       T. paramorum  . . . . . . . . .Páramo Thomasomys
       T. popayanus  . . . . . . . . . Popayán Thomasomys
       T. praetor . . . . . . . . . . Cajamarca Thomasomys
       T. princeps . . . . . . . . . . .Principal Thomasomys
       T. pyrrhonotus . . Reddish- backed Thomasomys
       T. rosalinda  . . . . . . . .Rosalinda’s Thomasomys
       T. silvestris . . . . . . . . . . . . Sylvan Thomasomys
       T. taczanowskii  . . Taczanoswki’s Thomasomys
       T. ucucha . . . . . . . . . . . . . Ucucha Thomasomys
       T. vestitus . . . . . . . . . . . . . Mérida Thomasomys
       T. vulcani . . . . . . . . . . . Pichincha Thomasomys
     Tribe Wiedomyini
      Genus Wiedomys
       W. cerradensis  . . . . . . . . . . Cerrado Wiedomys
       W. plyrrhorhinos  . . . . . . .Red- nosed Wiedomys
    Subfamily Tylomyinae
      Genus Tylomys
       T. mirae  . . . . . . . . . . . . Southern Climbing Rat
 Suborder Hystricomorpha
  Superfamily Cavioidea
   Family Caviidae
    Subfamily Caviinae
      Genus Cavia
       C. aperea  . . . . . . . . . . . . . .Brazilian Guinea Pig
       C. fulgida . . . . . . . . . . . . . . . . Shiny Guinea Pig
       C. intermedia . . . . . . . .Intermediate Guinea Pig
       C. magna . . . . . . . . . . . . . . .Greater Guinea Pig
       C. patzelti . . . . . . . . . . . . . . . . Sacha Guinea Pig
       C. porcellus  . . . . . . . . . . . Domestic Guinea Pig
       C. tschudii  . . . . . . . . . . . . Montane Guinea Pig
      Genus Galea
       G. comes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . .Southern Highland Yellow- toothed Cavy
       G. fl avidens  . . . . .Eastern Yellow- toothed Cavy
       G. leucoblephara Lowland Yellow- toothed Cavy
       G. musteloides . Highland Yellow- toothed Cavy
       G. spixii . . . . . . . . . Spix’s Yellow- toothed Cavy
      Genus Microcavia
       M. australis  . . . . . . . .Southern Mountain Cavy
       M. niata . . . . . . . . . . Northern Mountain Cavy
       M. shiptoni . . . . . . . . .Shipton’s Mountain Cavy
    Subfamily Dolichotinae
      Genus Dolichotis
       D. patagonum  . . . . . . . . . . . . Patagonian mara
       D. salinicola . . . . . . . . . . . . . . . . Chacoan mara
    Subfamily Hydrochoerinae
      Genus Hydrochoerus
       H. hydrochaeris . . . . . . . . . . . . . . . . . Capybara
       H. isthmius . . . . . . . . . . . . . . . .Lesser Capybara

       R. fulviventer . . . . . .Tawny- bellied Rhipidomys
       R. gardneri . . . . . . . . . . . Gardner’s Rhipidomys
       R. ipukensis . . . . . . . . . . . . . Ipuka Rhipidomys
       R. itoan  . . . . . . . . . . . . . . . . . . Sky Rhipidomys
       R. latimanus . . . . . . . Northwestern Rhipidomys
       R. leucodactylus . . . . . . . . . . Great Rhipidomys
       R. macconnelli . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . . .Macconnell’s Tepui Rhipidomys
       R. macrurus . . . . . . . . . . . Cerrado Rhipidomys
       R. mastacalis . . . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . North Atlantic Forest Rhipidomys
       R. modicus . . . . . . Lesser Peruvian Rhipidomys
       R. nitela . . . . . . . . . . . . . . Guianan Rhipidomys
       R. ochrogaster  . . . . . . .Buff- bellied Rhipidomys
       R. similis  . . . . Greater Colombian Rhipidomys
       R. tenuicauda . . . . . . . . Turmiquire Rhipidomys
       R. tribei  . . . . . . . . . . . . . . . Tribe’s Rhipidomys
       R. venezuelae . . . . . . . . Venezuelan Rhipidomys
       R. venustus . . . . . Mérida Highland Rhipidomys
       R. wetzeli . . . . . . . . . . . . . Wetzel’s Rhipidomys
      Genus Thomasomys
       T. andersoni . . . . . . . . Anderson’s Thomasomys
       T. apeco . . . . . . . . . . . . . . .Apeco Thomasomys
       T. aureus  . . . . . . . . . . . . . Golden Thomasomys
       T. auricularis  . . . . . . Red Andean Thomasomys
       T. australis . . . . . . . . . . . . Austral Thomasomys
       T. baeops  . . . . . . . . . .Short- faced Thomasomys
       T. bombycinus  . . . . . . . . . . . Silky Thomasomys
       T. caudivarius . . . . . White- tipped Thomasomys
       T. cinereiventer . . . . . Ashy- bellied Thomasomys
       T. cinereus  . . . . . . . . . Olive- gray Thomasomys
       T. cinnameus  . . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . . Cinnamon- colored Thomasomys
       T. contradictus . . Central Andean Thomasomys
       T. daphne . . . . . . . . . . . Daphne’s Thomasomys
       T. dispar . . . . . . . . . . . Colombian Thomasomys
       T. eleusis . . . . . . . . . . . . . Peruvian Thomasomys
       T. emeritus . . . . . . . . . Venezuelan Thomasomys
       T. erro  . . . . . . . . . . . . Wandering Thomasomys
       T. fumeus . . . . . . . . . . . . Smokey Thomasomys
       T. gracilis . . . . . . . . . . . . . Gracile Thomasomys
       T. hudsoni  . . . . . . . . . . Hudson’s Thomasomys
       T. hylophilus  . . . . . . . .Woodland Thomasomys
       T. incanus . . . . . . . . . . . . . . . Inca Thomasomys
       T. ischyrus  . . . . . . . . .Long- tailed Thomasomys
       T. kalinowskii . . . . . .Kalinowski’s Thomasomys
       T. ladewi  . . . . . . . . . . . . Ladew’s Thomasomys
       T. laniger  . . . . . . . . . . Soft- furred Thomasomys
       T. macrotis . . . . . . . . . Long- eared Thomasomys
       T. monochromos  . . . . Unicolored Thomasomys
       T. nicefori . . . . . Nicéforo María’s Thomasomys
       T. niveipes  . . . . . . . White- footed Thomasomys
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       C. roosmalenorum . . . .Roosmalens’s Porcupine
       C. rufescens  . . . . . . . . . Stump- tailed Porcupine
       C. spinosus . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . .Paraguayan Hairy Dwarf Porcupine
       C. vestitus  . . . . Brown Hairy Dwarf Porcupine
  Superfamily Octodontoidea
   Family Abrocomidae
      Genus Abrocoma
       A. bennettii  . . . . . . . . .Bennett’s Chinchilla Rat
       A. boliviensis  . . . . . . . . Bolivian Chinchilla Rat
       A. budini  . . . . . . . . . . . . Budin’s Chinchilla Rat
       A. cinerea . . . . . . . . . . . . . .Ashy Chinchilla Rat
       A. famatina  . . . . . . . . Famatina Chinchilla Rat
       A. schisticea . . . Sierra del Tontal Chinchilla Rat
       A. uspallata  . . . . . . . . Uspallata Chinchilla Rat
       A. vaccarum . . . . . . . Mendozan Chinchilla Rat
      Genus Cuscomys
       C. ashaninka  . . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . Ashaninka Arboreal Chinchilla Rat
       C. oblativus  . . . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . Machu Picchu Arboreal Chinchilla Rat
   Family Ctenomyidae
      Genus Ctenomys
       C. argentinus  . . . . . . . . . . .Argentine Tuco- tuco
       C. australis . . . . . . . . . . . . . . . . Dune Tuco- tuco
       C. azarae  . . . . . . . . . . . . . . . Azara’s Tuco- tuco
       C. bergi  . . . . . . . . . . . . . . Cordobea Tuco- tuco
       C. bicolor . . . . . . . . . . . . . .Bicolored Tuco- tuco
       C. boliviensis  . . . . . . . . . . . .Bolivian Tuco- tuco
       C. bonettoi . . . . . . . . . . . . . Bonetto’s Tuco- tuco
       C. brasiliensis . . . . . . . . . . . Brazilian Tuco- tuco
       C. colburni . . . . . . . . . .White- bellied Tuco- tuco
       C. coludo . . . . . . . . . . . . . . . Puntilla Tuco- tuco
       C. conoveri . . . . . . . . . . . . . Chacoan Tuco- tuco
       C. coyhaiquensis  . . . . . . .Coyhaique Tuco- tuco
       C. dorbignyi . . . . . . . . . D’Orbignyi’s Tuco- tuco
       C. dorsalis  . . . . . . . . . .Black- backed Tuco- tuco
       C. emilianus . . . . . . . . . . . . . .Emily’s Tuco- tuco
       C. famosus . . . . . . . . . . . . . Famatina Tuco- tuco
       C. fl amarioni  . . . . . . . . . Flamarion’s Tuco- tuco
       C. fochi  . . . . . . . . . . . . . . . . . Foch’s Tuco- tuco
       C. fodax . . . . . . . . . . . . Lago Blanco Tuco- tuco
       C. frater . . . . . . . . . . . . . . . . . Forest Tuco- tuco
       C. fulvus . . . . . . . . . . . . . Long- tailed Tuco- tuco
       C. goodfellowi . . . . . . . Goodfellow’s Tuco- tuco
       C. haigi  . . . . . . . . . . . . . Patagonian Tuco- tuco
       C. ibicuiensis  . . . . . . . . . . . . . . Ibicui Tuco- tuco
       C. johannis . . . . . . . . . . . . . San Juan Tuco- tuco
       C. juris . . . . . . . . . . . . . . . . . . . Jujuy Tuco- tuco
       C. knighti . . . . . . . . . . . . .Catamarca Tuco- tuco
       C. lami . . . . . . . . . . . . . . . . . . . Lami Tuco- tuco
       C. latro . . . . . . . . . . . . . . . . . Mottled Tuco- tuco

      Genus Kerodon
       K. acrobata  . . . . . . . . . . . . . . .Acrobatic Moco
       K. rupestris . . . . . . . . . . . . . . . . . . . . . . . . Moco
   Family Cuniculidae
      Genus Cuniculus
       C. paca . . . . . . . . . . . . . . . . . . . . . . . . . . . . Paca
       C. taczanowskii  . . . . . . . . . . . . .Mountain Paca
   Family Dasyproctidae
      Genus Dasyprocta
       D. azarae . . . . . . . . . . . . . . . . . . Azara’s Agouti
       D. croconota  . . . . . . . . . . . . . . . Orange Agouti
       D. fuliginosa  . . . . . . . . . . . . . . . . Black Agouti
       D. guamara  . . . . . . . . . . . . . . Guamara Agouti
       D. iacki  . . . . . . . . . . . . . Iack- Ximenes’s Agouti
       D. kalinowskii . . . . . . . . . . Kalinowski’s Agouti
       D. leporina . . . . . . . . . . . . . Red- rumped Agouti
       D. prymnolopha . . . . . . . . Black- rumped Agouti
       D. punctata  . . . . . . . . Central American Agouti
       D. variegata . . . . . . . . . . . . . . . . Brown Agouti
      Genus Myoprocta
       M. acouchy  . . . . . . . . . . . . . . . . . Red Acouchy
       M. pratti . . . . . . . . . . . . . . . . . . Green Acouchy
  Superfamily Chinchilloidea
   Family Chinchillidae
    Subfamily Chinchillinae
      Genus Chinchilla
       C. chinchilla . . . . . . . . . . Short- tailed Chinchilla
       C. lanigera . . . . . . . . . . . . . . Chilean Chinchilla
      Genus Lagidium
       L. ahuacaense . . . . . . . . . . Ec ua dorean Viscacha
       L. viscacia  . . . . . . . . . . . . . Mountain Viscacha
       L. wolffsohni . .Wolffshon’s Mountain Viscacha
    Subfamily Lagostominae
      Genus Lagostomus
       L. crassus . . . . . . . . . . Peruvian Plains Viscacha
       L. maximus  . . . . . . . . . . . . . . . .Plains Viscacha
   Family Dinomyidae
      Genus Dinomys
       D. branickii  . . . . . . . . . . . . . . . . . . . . Pacarana
  Superfamily Erethizontoidea
   Family Erethizontidae
      Genus Chaetomys
       C. subspinosus . . . . . . .Bristle- spined Porcupine
      Genus Coendou
       C. bicolor . . . . . . . . . . Bicolor- spines Porcupine
       C. ichillus . . . . . . . . . . . . . . . . . Small Porcupine
       C. insidiosus . . . . Bahia Hairy Dwarf Porcupine
       C. melanurus  . . . . . . . . . Black- tailed Porcupine
       C. nycthemera  . . . . . . . . . . . . . Silver Porcupine
       C. prehensilis . . . . . . . . . . . Brazilian Porcupine
       C. pruinosus . . . . . . . . . . . . . Frosted Porcupine
       C. quichua . . . . . . . . . . . . . Quichua Porcupine
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       D. caniceps . . . . . . Colombian Rufous Tree Rat
       D. labilis  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . Central American Rufous Tree Rat
      Genus Echimys
       E. chrysurus . . . . . . . . . . . White- faced Tree Rat
       E. saturnus . . . . . . . . . . . . . . . . . Dark Tree Rat
       E. vieirai . . . . . . . . . . . . . . . . . .Vieira’s Tree Rat
      Genus Isothrix
       I. barbarabrownae . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . Barbara Brown’s Brush- tailed Rat
       I. bistriata  . . .Yellow- crowned Brush- tailed Rat
       I. negrensis . . . . . . . Rio Negro Brush- tailed Rat
       I. orinoci  . . . . . . . . . .Orinoco Brush- tailed Rat
       I. pagurus . . . . . . . . . . . . Plain Brush- tailed Rat
       I. sinnamariensis  . . Sinnamary Brush- tailed Rat
      Genus Makalata
       M. didelphoides . .Red- nosed Armored Tree Rat
       M. macrura  . . . . Long- tailed Armored Tree Rat
       M. obscura . . . . . . . . . . Dark Armored Tree Rat
      Genus Pattonomys
       P. carrikeri . . . . . . Carriker’s Speckled Tree Rat
       P. fl avidus . . . . . . . . . .Yellow Speckled Tree Rat
       P. ocasius . . . . . . . . . . . . . . Bare- tailed Tree Rat
       P. punctatus . . . . . .Orinocan Speckled Tree Rat
       P. semivillosus  . . . . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . . . . Colombian Speckled Tree Rat
      Genus Phyllomys
       P. blainvilii . . . . . . . . . Golden Atlantic Tree Rat
       P. brasiliensis  . . . . . .Brazilian Atlantic Tree Rat
       P. dasythrix  . . . . . . . . . .Drab Atlantic Tree Rat
       P. kerri . . . . . . . . . . . . . Kerr’s Atlantic Tree Rat
       P. lamarum . . . . . . . . . . Pallid Atlantic Tree Rat
       P. lundi . . . . . . . . . . . . Lund’s Atlantic Tree Rat
       P. mantiqueirensis. . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . Serra da Mantiqueira Atlantic Tree Rat
       P. medius  . . . . . . Long- furred Atlantic Tree Rat
       P. nigrispinus  . . .Black- spined Atlantic Tree Rat
       P. pattoni . . . . . . . . . Patton’s Atlantic Tree Rat
       P. sulinus  . . . . . . . . .Southern Atlantic Tree Rat
       P. thomasi. . . . . . . . Thomas’s Atlantic Tree Rat
       P. unicolor  . . . . . . Unicolored Atlantic Tree Rat
      Genus Santamartamys
       S. rufodorsalis  . . . . . . . . . Red Crested Tree Rat
      Genus Toromys
       T. grandis . . . . . . . . . . . . . . . . . . . . . Black Toro
       T. rhipidurus  . . . . . . . . . . . . . . . Peruvian Toro
    Subfamily Eumysopinae
      Genus Carterodon
       C. sulcidens  . . . . . . . Groove- toothed Spiny Rat
      Genus Clyomys
       C. laticeps  . . . . . . . . . .Broad- headed Spiny Rat
      Genus Euryzygomatomys

       C. leucodon  . . . . . . . . White- toothed Tuco- tuco
       C. lewisi . . . . . . . . . . . . . . . . .Lewis’s Tuco- tuco
       C. magellanicus  . . . . . . . . . Magellan Tuco- tuco
       C. “mariafarelli”  . . . . Maria Farell’s Tuco- tuco
       C. maulinus  . . . . . . . . . . . . . . Maule Tuco- tuco
       C. mendocinus . . . . . . . . . . Mendoza Tuco- tuco
       C. minutus . . . . . . . . . . . . . . Minute Tuco- tuco
       C. nattereri . . . . . . . . . . . . Natterer’s Tuco- tuco
       C. occultus . . . . . . . . . . . . . . .Furtive Tuco- tuco
       C. opimus . . . . . . . . . . . . . . . Andean Tuco- tuco
       C. osvaldoreigi . . . . . .Osvaldo Reig’s Tuco- tuco
       C. paraguayensis  . . . . . . Paraguayan Tuco- tuco
       C. pearsoni . . . . . . . . . . . . . Pearson’s Tuco- tuco
       C. perrensi . . . . . . . . . . . . . Perrens’s Tuco- tuco
       C. peruanus  . . . . . . . . . . . . Peruvian Tuco- tuco
       C. pilarensis . . . . . . . . . . . . . . . .Pilar Tuco- tuco
       C. pontifex . . . . . . . . . . . . . . . Brown Tuco- tuco
       C. porteousi . . . . . . . . . . . Cinnamon Tuco- tuco
       C. pundti  . . . . . . . . . . . . . . . Pundt’s Tuco- tuco
       C. rionegrensis . . . . . . . . . Rio Negro Tuco- tuco
       C. roigi . . . . . . . . . . . . . . . . . . Roig’s Tuco- tuco
       C. rondoni . . . . . . . . . . . . .Rondon’s Tuco- tuco
       C. rosendopascuali . . . . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . . . . . Rosendo Pascual’s Tuco- tuco
       C. saltarius . . . . . . . . . . . . . . . . Salta Tuco- tuco
       C. scagliai . . . . . . . . . . . . . . .Scaglia’s Tuco- tuco
       C. sericeus  . . . . . . . . . . . . . . . . Silky Tuco- tuco
       C. sociabilis  . . . . . . . . . . . . Colonial Tuco- tuco
       C. steinbachi  . . . . . . . . . .Steinbach’s Tuco- tuco
       C. talarum  . . . . . . . . . . . . . . . . Talas Tuco- tuco
       C. torquatus . . . . . . . . . . . Collarded Tuco- tuco
       C. tuconax . . . . . . . . . . . . . . .Robust Tuco- tuco
       C. tucumanus . . . . . . . . . . . Tucumán Tuco- tuco
       C. tulduco  . . . . . . . . . . Sierra Tontal Tuco- tuco
       C. validus . . . . . . . . . . . .Guaymallén Tuco- tuco
       C. viperinus  . . . . . . . . . . . . . . Monte Tuco- tuco
       C “yolandae” . . . . . . . . . . . .Santa Fe Tuco- tuco
   Family Echimyidae
    Subfamily Dactylomyinae
      Genus Dactylomys
       D. boliviensis . . . . . . . . . . Bolivian Bamboo Rat
       D. dactylinus  . . . . . . . . . .Amazon Bamboo Rat
       D. peruanus . . . . . . . . . . Montane Bamboo Rat
      Genus Kannabateomys
       K. amblyonyx . . . . . . . . . . Atlantic Bamboo Rat
      Genus Ollamys
       O. albicaudus . . . . . . . . White- tailed Ollala Rat
       O. edax  . . . . . . . . . . . . . . . . Greedy Ollala Rat
    Subfamily Echimyinae
      Genus Callistomys
       C. pictus . . . . . . . . . . . . . . . . . Painted Tree Rat
      Genus Diplomys
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      Genus Trinomys
       T. albispinus . . . . . . . . . White- spined Spiny Rat
       T. dimidiatus  . . . . . . . Rio de Janeiro Spiny Rat
       T. eliasi . . . . . . . . . . . . . . . . . . .Elias’s Spiny Rat
       T. gratiosus . . . . . . . . Gracile Atlantic Spiny Rat
       T. iheringi . . . . . . . . . . . . . .São Paulo Spiny Rat
       T. mirapitanga  . . . . . . . . . .Pau Brasil Spiny Rat
       T. moojeni  . . . . . . . . . . . . . Moojen’s Spiny Rat
       T. paratus . . . . . Rigid- spined Atlantic Spiny Rat
       T. setosus . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
        . . . . . . . . . . . Elegant- spined Atlantic Spiny Rat
       T. yonenagae  . . . . . . . . . Torch- tailed Spiny Rat
    Subfamily Myocastorinae
      Genus Myocastor
       M. coypus  . . . . . . . . . . . . . . . . . . . . . . . Coypu
   Family Octodontidae
      Genus Aconaemys
       A. fuscus  . . . . . . . . . . . . . . . .Chilean Rock Rat
       A. porteri . . . . . . . . . . . . . . . .Porter’s Rock Rat
       A. sagei  . . . . . . . . . . . . . . . . . . Sage’s Rock Rat
      Genus Octodon
       O. bridgesii  . . . . . . . . . . . . . . . . Bridges’s Degu
       O. degus . . . . . . . . . . . . . . . . . . .Common Degu
       O. lunatus  . . . . . . . . . . . . . . . . . . Coastal Degu
       O. pacifi cus  . . . . . . . . . . . . . . . . . Mocha Degu
      Genus Octodontomys
       O. gliroides  . . . . . . . . . . . . . . . Mountain Degu
      Genus Octomys
       O. mimax . . . . . . . . . . . . . . . . . . . Viscacha Rat
      Genus Spalacopus
       S. cyanus  . . . . . . . . . . . . . . . . . . . . . . . .Cururo
      Genus Tympanoctomys
       T. aureus  . . . . . . . . . . . . . Golden Viscacha Rat
       T. barrerae . . . . . . . . . . . . . . .Red Viscacha Rat
       T. kirchnerorum . . . . . . Kirchners’ Viscacha Rat
       T. loschalchalerosorum . . . . . . . . . . . . . . . . . . . 
        . . . . . . . . . . . . . . . . . Chalchalero Viscacha Rat

       E. spinosus . . . . . . . . . . . . . . . . . . . . . . . Guiara
      Genus Hoplomys
       H. gymnurus  . . . . . . . . . . . . . . . . Armored Rat
      Genus Lonchothrix
       L. emiliae . . . . . . . .Tufted- tailed Spiny Tree Rat
      Genus Mesomys
       M. hispidus  . . . . . . . . Ferriera’s Spiny Tree Rat
       M. leniceps . . . . . . . Long- haired Spiny Tree Rat
       M. occultus  . . . . . . . . . .Hidden Spiny Tree Rat
       M. stimulax  . . . . . . . . . . . . Pará Spiny Tree Rat
      Genus Proechimys
       P. brevicauda  . . . . . . . . . Short- tailed Spiny Rat
       P. canicollis. . . . . . . . . . . .Colombian Spiny Rat
       P. chrysaeolus . . . . . . . . . . . . . Boyacá Spiny Rat
       P. cuvieri. . . . . . . . . . . . . . . . Cuvier’s Spiny Rat
       P. decumanus . . . . . . . . . . . . . Pacifi c Spiny Rat
       P. echinothrix . . . . . . . . . .Stiff- spined Spiny Rat
       P. gardneri  . . . . . . . . . . . . . Gardner’s Spiny Rat
       P. goeldii. . . . . . . . . . . . . . . . Goeldi’s Spiny Rat
       P. guairae . . . . . . . . . . . . . La Guaira Spiny Rat
       P. guyannensis  . . . . . . . . . . Guyenne Spiny Rat
       P. hoplomyoides . . . . . . . . . .Guianan Spiny Rat
       P. kulinae . . . . . . . . . . . . . . . . Kulina Spiny Rat
       P. longicaudatus . . . . . . . Long- tailed Spiny Rat
       P. mincae  . . . . . . . . . . . . . . . . Minca Spiny Rat
       P. oconnelli . . . . . . . . . . . O’Connell’s Spiny Rat
       P. pattoni . . . . . . . . . . . . . . . Patton’s Spiny Rat
       P. quadruplicatus . . . . . . . . . . . Napo Spiny Rat
       P. roberti  . . . . . . . . . . . . . . . Robert’s Spiny Rat
       P. semispinosus . . . . . . . . . . . Tomes’s Spiny Rat
       P. simonsi . . . . . . . . . . . . . . .Simons’s Spiny Rat
       P. steerei . . . . . . . . . . . . . . . . .Steere’s Spiny Rat
       P. trinitatis . . . . . . . . . . . . . .Trinidad Spiny Rat
      Genus Thrichomys
       T. apereoides  . . . . . . . . . . . Lagoa Santa Punaré
       T. inermis . . . . . . . . . . . . . . . . . Jacobina Punaré
       T. laurentius . . . . . . . . . . . São Lourenço Punaré
       T. pachyurus . . . . . . . . . . . . Paraguayan Punaré
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Abalosia, 1044
Abelmoschomys, 68
Abrawayaomys, 64, 67, 70, 71, 73, 74, 572, 

573, 580
chebezi, 73, 74, 75
ruschii, 74, 75

abrocodon, Phyllotis, 552
Abrocoma, 766, 805, 806, 807, 808, 816, 817

bennetti, 808
bennettii, 806, 807, 808, 809, 810, 813
boliviensis, 806, 807, 808, 809, 810, 816
budini, 808, 810, 811
cinerea, 808, 811, 812, 813, 815
cuvieri, 808
famatina, 807, 808, 810, 812, 813, 814, 815
laniger, 808
murrayi, 808, 809
oblativa, 817, 818
schistacea, 808, 810, 812, 813, 814
uspallata, 808, 810, 814, 815
vaccarum, 808, 810, 815

Abrocomidae, 689, 690, 763, 805, 806, 811, 
878

Abrocomphaga, 1034
hellenthali, 1034

Abrothrix, 64, 65, 79, 91, 96, 97, 107, 108, 
109, 110, 113, 114, 118, 130, 140, 141, 
142, 143, 144, 145, 146, 148, 235, 278, 
533, 777

andina, 107, 110, 111, 112, 155
andinus, 112, 175
angustus, 119
apta, 119, 120
aptus, 119
atratus, 123
bacchante, 116
beatus, 123
brachiotis, 123, 125
brachytarsus, 119
brevicaudatus, 123

Index

caliginosus, 235, 246
canescens, 113, 123, 124, 125
castanea, 120
castaneus, 119
cayllomae, 116
chonoticus, 123
cinnamomea, 112
cruceri, 116
dolichonyx, 112
foncki, 123
francei, 118, 119, 120
fusco-ater, 119
germaini, 123
gossei, 112
hershkovitzi, 110, 111, 113, 117, 124, 125, 

126
hirta, 118, 119
hirtus, 118
illutea, 109, 110, 111, 114, 195, 263
illuteus, 114
inambarii, 116
infans, 123
inornatus, 116
jelskii, 64, 105, 108, 109, 110, 115, 116, 172
jucundus, 112
kermacki, 109, 110
landbecki, 123
lanosa, 96, 110, 111, 117, 118, 121, 128
lanosus, 117
lepturus, 123
llanoi, 123, 124
longibarbus, 123
longipilis, 108, 109, 110, 111, 118, 119, 120, 

121, 127, 130, 135, 139, 563
macronychos, 123
magna, 110
magnus, 109
mansoensis, 122
markhami, 113, 117, 124, 125, 126
melampus, 119

micropus, 533
mimus, 176
mochae, 123
modestior, 118, 119
moerens, 118, 119
nasica, 123
nemoralis, 123
nigrita, 278, 279
nubila, 118, 119
nubilus, 119
ochrotis, 91, 116
olivacea, 108, 109, 110, 111, 113, 117, 121, 

123, 124, 125, 126, 128, 139, 169, 170, 
238, 430

olivaceus, 110, 123, 178
pencanus, 123
polius, 112
porcinus, 119
psilurus, 123
pulcherrimus, 116
pyrrhotis, 116
renggeri, 123
rufi caudus, 123
sanborni, 109, 111, 118, 121, 126, 127
scalops, 116
senilis, 123
sodalis, 116
suffusa, 119
suffusus, 118, 119
tarapacensis, 123
trichotis, 123
vinealis, 123
xanthopus, 123
xanthorhina, 110, 113, 117, 124, 125, 170, 

174
xanthorhinus, 123

Abrotrichini, 67, 68, 70, 97, 107, 108, 109, 
110, 127, 139, 141, 142, 143, 145, 573

Acacia, 1033
caven, 1033
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aerosus, 148, 149, 150, 151, 152, 153, 155, 
159, 168, 171, 173, 175, 176, 178, 181, 
182, 191, 193, 197, 198, 199, 201, 202, 
203, 268, 344, 399, 540

affi nis, 149, 151, 152, 153, 154, 155, 178, 
191

albiventer, 147, 148, 149, 150, 151, 152, 
154, 155, 159, 162, 168, 175, 191, 193, 
195, 203, 233

aliquantulus, 146, 161, 162
alterus, 158, 187, 194, 195, 196
altorum, 177, 181, 182
amoenus, 233, 235, 236
andinus, 110, 111, 112, 145, 174, 175, 176
angustidens, 147
apta, 119
aptus, 119
arenicola, 122, 156, 157, 200
arequipae, 146, 196, 197
arviculoides, 148, 163, 179, 180, 233
azarae, 147, 148, 149, 151, 156, 157, 199, 

200, 201, 205, 219, 221, 496, 501, 565
bacchante, 115
baliolus, 151, 152
beatus, 122
benefactus, 233, 238, 239, 240
berlepschii, 150, 154
bibianae, 156, 157
bogotensis, 97, 153, 352
boliviense, 150, 158
boliviensis, 146, 148, 149, 151, 155, 158, 

159, 160, 162, 168, 171, 172, 173, 175, 
176, 178, 185, 187, 191, 193, 194, 195, 
196, 197, 200, 246, 474

brachiotis, 110, 122, 123
brachyotis, 110
budini, 148, 149, 150, 152, 159, 160, 161, 

162, 168, 191, 199
caenosus, 146, 147, 149, 151, 159, 160, 161, 

162, 168, 175, 193, 195, 199
caliginosus, 349, 350
canescens, 122
castaneus, 119
casteneus, 119
cayllomae, 115
chacoensis, 144, 206, 207
chapmani, 245, 246
clivigenis, 145
collinus, 169
columbianus, 352
cruceri, 115, 116
cursor, 146, 147, 148, 149, 151, 162, 163, 

164, 179, 180, 181, 183, 187, 188, 189, 
190, 203, 204

dayi, 149, 150, 164, 165, 168, 193, 203
diminutus, 161
dolichonyx, 111
dolores, 148, 149, 150, 165, 166, 167, 170, 

193, 195, 201, 203
dorsalis, 80, 81
francei, 118, 119, 120
frustrator, 461, 462
fuliginosus, 278
fulvescens, 177
fumeus, 148, 149, 151, 159, 160, 162, 167, 

168, 172, 173, 175, 176, 178, 185, 191, 
197, 200

fuscinus, 238, 240

fuscatus, 322, 323, 575
lugens, 574, 575, 576, 577, 681
reigi, 575, 576, 577
sp., 577
vulcani, 575, 576, 680, 681

aerosus, Akodon, 148, 149, 150, 151, 152, 
153, 155, 159, 168, 171, 173, 175, 176, 
178, 181, 182, 191, 193, 197, 198, 199, 
201, 202, 203, 268, 344, 399, 540

aerosus, Chalcomys, 150, 151, 245, 246, 399
aestuans, Funambulus, 10
aestuans, Guerlinguetus, 5, 6, 7, 10, 11, 12, 13, 

14, 34, 41
aestuans, Macroxus, 5, 10
aestuans, Sciurus, 4, 5, 6, 7, 8, 10, 11, 12, 13, 

15, 25, 27, 33, 35, 40, 41, 42
affi nis, Akodon, 151, 152, 153, 154
affi nis, Cercolabes, 803
affi nis, Coendou, 803
affi nis, Coendu, 803
affi nis, Hoplopleura, 115, 475
affi nis, Melanomys, 350
affi nis, Microxus, 153
affi nis, Oryzomys, 350
affi nis, Sphingurus, 803
Agastopsylla, 170

boxi, 170, 563
Agathaeromys, 64, 291, 593

donovani, 593
praeuniversitatis, 593

agilis, Mus, 428
Agouti, 692, 728, 736, 748, 756

acuschy, 756, 757
andina, 732
aperea, 692, 694
cayanus, 736, 748, 749, 751
cobaya, 700
guanta, 729
mexiannae, 729
mexicanae, 729
nelsoni, 729
paca, 728, 729
sierrae, 731, 732
taczanowskii, 732
thomasi, 732, 733
venezuelica, 729
virgatus, 729

agreste, Ratton, 156, 157
agrestis, Oryzomys, 324
agricolae, Guerlinguetus, 38
agricolae, Sciurus, 34, 37, 38
aguti, Calva, 748
aguti, Cavia, 736, 748, 749
aguti, Dasyprocta, 741, 742, 746, 747, 748, 

749, 751, 752
aguti, Mus, 736, 748, 750, 751
agutti, Dasyprocta, 749
ahuacaense, Lagidium, 770, 772, 773, 

775
aitkeni, Hoplopleura, 166
Akodon, 65, 70, 79, 80, 96, 97, 107, 109, 110, 

113, 118, 127, 128, 140, 141, 142, 143, 
144, 145, 146, 147, 148, 149, 150, 152, 
153, 167, 169, 173, 175, 177, 183, 184, 
188, 189, 190, 192, 195, 199, 204, 206, 
212, 219, 220, 232, 233, 234, 235, 241, 
268, 270, 274, 275, 277, 349, 352, 354, 
461, 482, 533, 540

Acariformes, 276
aceramarcae, Gracilinanus, 666
aciureus, Kerodon, 726
Acodon, 97, 110, 128, 133, 150, 235

bogotensis, 97
boliviense, 158
caliginosus, 151
hirtus, 110, 118, 120
jelskii, 115
macronyx, 128
megalonyx, 131
michaelseni, 133, 134, 135
mollis, 177
olivaceus, 122
punctulatus, 244
pyrrhotis, 115
valdivianus, 133
xanthorhinus, 122

acodontis, Polygenis, 335
Aconaemys, 134, 1023, 1024, 1025, 1026, 

1029, 1030, 1038, 1040, 1044
fuscus, 1023, 1025, 1026, 1027, 1028, 1029, 

1040
porteri, 1026, 1027, 1028, 1029, 1043
sagei, 1026, 1027, 1028, 1029

acouchy, Calva, 757
acouchy, Cavia, 736, 748, 756, 757, 758, 759
acouchy, Dasyprocta, 736, 757, 758
acouchy, Myoprocta, 736, 757, 758, 759, 760, 

761, 762
acouschy, Cavia, 736, 756
acritus, Hylaeamys, 335, 337, 338, 344
acritus, Oryzomys, 337, 338
acrobata, Kerodon, 724, 725, 726
Actenomys, 818, 819
acuchi, Cavia, 736, 757, 758
acuchi, Dasyprocta, 757
acuchy, Cutia, 757
acuchy, Dasyprocta, 757
acuschi, Cavia, 757
acuschy, Agouti, 756, 757
acuschy, Calva, 757, 758
acuschy, Dasyprocta, 757
acuminata, Alnus, 114
acuti, Cavia, 736
acuti, Chloromys, 736, 737, 748
acuti, Dasyprocta, 748
acutirostris, Heteromys, 56
acutus, Crocodilus, 724
acuty, Dasyprocta, 748
adelus, Polygenis, 240
adenophylloides, Senecio, 105, 554
Adesmia, 768
Adontacarus, 576
Adorapsylla, 163

antiquorum, 163
Adoratopsylla, 75

antiquorum, 75, 240
intermedia, 240

Adoxaceae, 612
Aegialomys, 64, 293, 295, 298, 300, 310, 311, 

312, 390, 456
baroni, 294
bauri, 293, 296
galapagoensis, 295, 296
xanthaeolus, 295, 297, 298

Aepeomys, 70, 322, 571, 572, 573, 574, 578, 
580, 619, 621, 647, 653, 681
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alba, Cuniculus, 729, 730
alba, Tyto, 74, 88, 91, 107, 113, 114, 121, 125, 

208, 221, 243, 267, 275, 329, 330, 377, 
393, 420, 435, 445, 463, 487, 491, 493, 
506, 520, 530, 809, 934, 939, 997, 1031, 
1035, 1047

albicauda, Olallamys, 887
albicauda, Thrinacodus, 886, 887
albicaudus, Olallamys, 887, 888
albigularis, Calomys, 379
albigularis, Hesperomys, 378, 379, 381, 383, 

384, 385, 386, 387, 388
albigularis, Nephelomys, 182, 377, 378, 379, 

380, 381, 382, 383, 384, 385, 386, 387, 
388, 389

albigularis, Oryzomys, 182, 378, 379, 380, 
381, 382, 383, 384, 385, 386, 387, 388, 
389

albimaculatus, Drymoreomys, 308, 309, 310
albinasus, Brucepattersonius, 211, 213, 219
albispinis, Loncheres, 1003
albispinosus, Echimys, 1003
albispinus, Echimys, 1003
albispinus, Echinomys, 1003
albispinus, Proechimys, 1003, 1004
albispinus, Trinomys, 1003, 1004, 1006, 1018, 

1019
albiventer, Akodon, 147, 148, 149, 150, 151, 

152, 154, 155, 159, 162, 168, 175, 191, 
193, 195, 203, 233

albiventer, Bolomys, 150, 154
albiventer, Oryzomys, 440
albomaculatus, Myopotamus, 1021
albus, Octodon, 1032
alfari, Microsciurus, 25, 31
alfari, Nectomys, 450
alfari, Oryzomys, 450
alfari, Sciurus, 25
alfari, Sigmodontomys, 350, 355, 449, 450, 

451, 454
alfaroi, “Handleyomys,” 64, 293, 323, 324, 

325, 458, 459
alfaroi, Hesperomys, 324
alfaroi, Oryzomys, 293, 316, 323, 324
alfaroi, Sigmodontomys, 450
alfreddugesi, Eutrombicula, 334
aliquantulus, Akodon, 146, 161, 162
alisosiensis, Phyllotis, 535, 537, 538
Allagoptera, 302

arenaria, 302
alleni, Chelemys, 129, 130
alleni, Notiomys, 128, 129
alleni, Oryzomys, 458
Allenrolfea, 1046
Alnus, 114, 168, 172, 173, 267, 541

acuminata, 114, 267
alphonsei, Guerlinguetus, 13
alphonsei, Sciurus, 13
alstoni, Reithrodon, 567
alstoni, Sigmodon, 59, 463, 567, 568, 569
alstoni, Sigmomys, 567
Alstroemeria, 130

aurantiaca, 130
Alstromeriaceae, 1027
alsus, Auliscomys, 533
alsus, Euneomys, 533, 534
alsus, Loxodontomys, 534
alsus, Phyllotis, 533

orophilus, 148, 149, 151, 152, 155, 170, 
171, 178, 181, 182, 183, 191, 201, 202

pacifi cus, 158
paranaensis, 146, 148, 149, 151, 180, 181, 

183, 184, 187, 188, 189, 190
pencanus, 122
pervalens, 149, 150, 159, 168, 184, 185, 

199, 200, 203
philipmyersi, 146, 148, 149, 150, 151, 185, 

186
polius, 111
polopi, 146, 148, 149, 150, 151, 186, 187
puer, 161, 162, 174, 175
pulcherrimus, 110, 115, 116
punctulatus, 244
pusillus, 482, 494
pyrrhotis, 115, 116
reigi, 146, 148, 149, 151, 180, 187, 188, 190
reinhardti, 275, 276
rupestris, 552
sanborni, 126
sanctipaulensis, 146, 151, 188, 189
serrensis, 141, 146, 147, 150, 184, 189, 190, 

191, 277
siberiae, 146, 148, 149, 150, 152, 159, 168, 

175, 176, 191, 192
simulator, 147, 150, 159, 160, 162, 168, 

185, 192, 193, 195, 199, 201, 203
sodalis, 115, 116
sp. 2n = 10, 145, 146, 149, 203, 204, 871
spegazzinii, 147, 148, 149, 151, 155, 158, 

162, 187, 193, 194, 195, 196
subfuscus, 148, 149, 151, 159, 168, 172, 

173, 175, 176, 196, 197, 198, 201, 202
subterraneus, 278, 279
suffusa, 119
suffusus, 118, 119
surdus, 149, 151, 152, 182, 198, 199, 246
sylvanus, 146, 149, 151, 160, 162, 168, 184, 

185, 199, 200
tapirapoanus, 163, 164, 165, 241
tartareus, 192, 193
toba, 149, 150, 159, 167, 185, 193, 200, 

201, 203
tobagensis, 245
tolimae, 153
torques, 148, 149, 151, 152, 155, 178, 182, 

191, 197, 201, 202, 666
tucumanensis, 158, 194, 195, 196
urichi, 151, 152, 164, 233, 245, 246
varius, 146, 147, 148, 149, 150, 152, 159, 

162, 165, 168, 170, 175, 184, 185, 191, 
192, 193, 197, 199, 200, 201, 202, 203, 
233

venezuelensis, 152, 245, 352
vestitus, 128
viridescens, 146, 186, 187
xanthorhinus, 122, 123

Akodontini, 67, 68, 69, 70, 97, 107, 109, 110, 
140, 141, 142, 143, 144, 145, 148, 191, 
206, 223, 225, 232, 269, 274, 571, 573

akodontinus, Oxymycterus, 262, 263
akodontius, Oxymycterus, 262, 263
akouchi, Cavia, 757
akuchi, Cavia, 757
alainchabaudi, Capillaria, 272
alata, Syphacia, 240, 451
alba, Cavia, 700, 729

glaucinus, 192, 193
gossei, 111
hershkovitzi, 113
hirta, 119
hirtus, 110, 119
hunteri, 156, 157
iheringi, 215
illutea, 114
illuteus, 114
inambarii, 115, 116
iniscatus, 142, 146, 149, 150, 168, 169, 170, 

193, 203, 1048
inornatus, 115, 116, 147
jekslii, 110, 115, 116
johannis, 142, 145, 146
josemariarguedasi, 151, 170, 171, 182
jucundus, 111, 112
juninensis, 146, 148, 149, 151, 171, 172, 

197
kempi, 149, 220
kofordi, 146, 148, 149, 151, 168, 172, 173, 

175, 176, 178, 197
lactens, 194, 235, 237
lanosus, 117
lasiotis, 275, 276
latebricola, 96, 98, 141, 145, 153
lechei, 81
lenguarum, 144, 235, 241, 242
leucogula, 189, 190
leucolimnaeus, 150, 194, 195, 196
lindberghi, 146, 151, 173, 174, 181, 186, 

306
llanoi, 122, 124
longipilis, 110, 117, 119, 126
lorenzinii, 142, 145, 146
lutescens, 148, 149, 151, 159, 161, 162, 168, 

172, 173, 174, 175, 176, 191, 197
mansoensis, 122
markhami, 122, 124
megalonyx, 131
meridensis, 152, 245, 246
michaelseni, 133
micropus, 533
mimus, 96, 147, 148, 149, 150, 159, 168, 

173, 175, 176, 177, 191, 201, 268
minoprioi, 194
mochae, 122
moerens, 119
molinae, 149, 165, 166, 167, 193
mollis, 148, 149, 151, 152, 167, 168, 177, 

178, 181, 182, 183, 191, 202, 679
montensis, 146, 147, 148, 149, 151, 163, 

164, 179, 180, 187, 188, 189, 203, 204
mystax, 146, 149, 151, 180, 181, 184, 

186
negrito, 237
neocenus, 165, 166, 167, 196, 203
nigrita, 278, 279
nubila, 119
nubilus, 119
nucus, 169, 170, 203
obscura, 81
obscurus, 220, 221, 222, 241, 242
ochrotis, 115, 116
oenos, 146, 194
olivaceus, 110, 122, 123
orbus, 237
orientalis, 181, 182
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antarctica, Nothofagus, 130
anthophile, Saccomys, 52
antiquorum, Adorapsylla, 163
antiquorum, Adoratopsylla, 75, 240
antiquus, Myopotamus, 1021
anthonii, Ctenomys, 871
antoniae, Oligoryzomys, 93, 95, 425
antonii, Ctenomys, 871
antricola, Echimys, 993
antricola, Nelomys, 900, 992, 993, 994
antricola, Thrichomys, 900, 992, 993, 994
Anumbius, 106

annumbi, 106
apatelius, Oryzomys, 440
apeco, Thomasomys, 623, 626, 627, 628
apella, Cebus, 2
apella, Sapajus, 2
aperea, Agouti, 692, 694
aperea, Anaema, 713
aperea, Anoema, 694
aperea, Calva, 694
aperea, Cavia, 273, 692, 693, 694, 695, 696, 

697, 699, 700, 701, 702, 703, 712
aperea, Hydrochaerus, 694
aperea, Savia, 694
apereoides, Cavia, 694, 700
apereoides, Cercomys, 991, 993
apereoides, Echimys, 991, 992, 993, 994
apereoides, Nelomys, 992, 993
apereoides, Thrichomys, 481, 900, 991, 992, 

993, 994, 995, 996, 997, 998, 999
apereoides, Trichomys, 993
apereoides, Tricomys, 993
aperoides, Nelomys, 993
aphrastus, Oryzomys, 456
aphrastus, Sigmodontomys, 449, 454, 456
aphrastus, Tanyuromys, 454, 456
Apiaceae, 475, 478, 715, 812, 830
apicalis, Calassomys, 479, 480, 481
apicalis, Lenoxus, 231, 232
apicalis, Megacuterebra, 275
apicalis, Nectomys, 299, 369, 370, 371, 372, 

377
apicalis, Oxymycterus, 231
apolinari, Thrinacodus, 887
apollinaris, Pleochaetis, 652
Aporodon, 61, 62
Aprostatandrya, 1034

octodonensis, 1034
apta, Abrothrix, 119, 120
apta, Akodon, 119
aptus, Abrothrix, 119
aptus, Akodon, 119
apurensis, Dasyprocta, 743, 744
aquaticus, Hesperomys, 376
aquaticus, Holochilus, 376
aquaticus, Mus, 376
aquaticus, Nectomys, 376
aquaticus, Oryzomys, 440
aquaticus, Scapteromys, 270, 271, 272, 273, 

274
Aquifoliaceae, 612
arabupu, Proechimys, 966, 967, 968
Aracea, 361
aratayae, Rhipidomys, 601, 602
araucana, Araucaria, 134, 1027
araucanus, Geoxus, 134
araucanus, Mus, 428

andinus, Abrothrix, 112, 175
andinus, Akodon, 110, 111, 112, 145, 174, 

175, 176
andinus, Bolomys, 110, 111
andinus, Chelemys, 111
andinus, Chroeomys, 112
andinus, Ixodes, 503
andinus, Mus, 111
andinus, Oligoryzomys, 417, 419, 420, 421
andinus, Oryzomys, 419, 420
andium, Phyllotis, 172, 535, 536, 537, 539, 

540, 541, 545, 546, 547, 549, 553, 554
andricus, Eritranis, 170
Androlaelaps, 74, 253

fahrenholzi, 95, 190, 240, 276, 334, 335, 
563, 645

foxi, 276
mauri, 221
pachyptilae, 276
rotundus, 201, 203, 240
ulysespardinasi, 186

angouya, Hesperomys, 452, 453
angouya, Mus, 327, 340, 452, 453, 454
angouya, Oryzomys, 329, 340, 453
angouya, Sooretamys, 319, 320, 328, 329, 340, 

451, 453, 454
anguillula, Hypocristata, 451
angularis, Oxymycteris, 253
angularis, Oxymycterus, 253, 254
angulata, Hoplopleura, 585, 638, 655
angustidens, Habrothrix, 190
angustifolia, Araucaria, 184, 271
angustus, Abrothrix, 119, 135
angustus, Chelemys, 118, 121, 130
anguya, Hesperomys, 452, 453
anguya, Holochilus, 327, 452, 453
anguya, Mus, 452, 453
anguya, Oryzomys, 453
anguyu, Holochilus, 328, 453
anitae, Phyllotis, 64, 195, 535, 537, 538, 541
annectens, Pearsonomys, 138, 139, 140
annumbi, Anumbius, 106
anoblepas, Calomys, 92
anoblepas, Oryzomys, 93
Anoema, 692, 704, 712

aperea, 694
australis, 712, 713
cobaya, 694
leucoblephara, 704, 707

Anoéma, 694
hilaria, 694

Anoëma, 692
Anoemas, 692
anolaimae, Cavia, 692, 693, 694, 695
anomala, Loncheres, 52
anomalus, Cricetomys, 52, 53
anomalus, Cricetus, 52, 53
anomalus, Dasynotus, 52, 53
anomalus, Heteromys, 52, 53, 54, 56, 57
anomalus, Mus, 52, 53, 54
Anonaceae, 1005
Anopheles, 939
Anoplura, 1037
Anotomys, 64, 280, 281, 282, 288

leander, 281, 283, 289, 679
trichotis, 283

Ansiruptodera, 273
scapteromi, 273

alterus, Akodon, 158, 187, 194, 195, 196
altissimus, Microryzomys, 170, 356, 357, 358, 

359, 679
altissimus, Oryzomys, 357
altorum, Akodon, 177, 181, 182
altorum, Thomasomys, 628, 629
amadoi, Jellisonia, 324
Amaryllidaceae, 1027, 1042
amazonicus, Holochilus, 326, 332
amazonicus, Nectomys, 374, 375
amazonicus, Oxymycterus, 247, 248, 249, 250, 

251, 254, 255
Amblycera, 1037
Amblyomma, 170, 375, 739, 783, 939

longirostre, 787
ovale, 334
tigrinum, 170, 507

amblyonyx, Dactylomys, 885, 886
amblyonyx, Kannabateomys, 886
Amblyopinodes, 253

gahani, 272
Amblyopinus, 190, 579

colombiae, 662
emarginatus, 659
piurae, 638
sanborni, 621

amblyrrhynchus, Mus, 428
americana, Capiguara, 721
americana, Paca, 729
americana, Viscaccia, 780, 781, 782
amicus, Paralomys, 546
amicus, Phyllotis, 465, 535, 536, 537, 538, 

539, 540, 546, 547, 549
amoenus, Akodon, 233, 235, 236
amoenus, Bolomys, 235, 236
amoenus, Neacomys, 367, 268
amoenus, Necromys, 79, 232, 233, 234, 235, 

236, 237, 244, 245
amphichoricus, Proechimys, 962, 963
Amphinectomys, 292, 298, 299, 300, 311

savamis, 299
Amylophorus, 739
Anacardiaceae, 815, 1031, 1047
Anaema, 712

aperea, 713
anceps, Galea, 709
Andalgalomacarus, 203

paraguayensis, 203
Andalgalomys, 64, 465, 466, 468, 469, 470, 

471, 531, 557
dorbignyi, 471
olrogi, 195, 470
pearsoni, 467, 470, 471
roigi, 470, 471, 472

andersoni, Cerradomys, 305, 306
andersoni, Ctenomys, 821
andersoni, Oryzomys, 305
andersoni, Thomasomys, 621, 624, 626, 627, 

667
andina, Abrothrix, 107, 110, 111, 112, 155
andina, Agouti, 732
andina, Coelogenys, 732
andina, Cuniculus, 732
andina, Stictomys, 732
Andinomys, 67, 70, 71, 72, 75, 76, 77, 78, 104, 

195, 465, 466
edax, 76, 77, 195
lineicaudatus, 76
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australis, Galea, 713
australis, Heteromys, 53, 54, 55, 56, 57
australis, Kerodon, 713
australis, Microcavia, 712, 713, 714, 715, 1048
australis, Polylepis, 538
australis, Thomasomys, 621, 625, 632, 633, 

642
austrinus, Rhipidomys, 588, 589, 590
Austrocedrus, 91

chilensis, 91
auyantepui, Oecomys, 397, 398, 403, 406, 407, 

408, 410, 411, 412, 415, 417
auyantepui, Oryzomys, 397
avellanedae, Chuquiraga, 1047
avicennifolia, Capparis, 546
avunculus, Microsciurus, 25
axius, Polygenis, 240
Axodon, 150
azarae, Akodon, 147, 148, 149, 151, 156, 157, 

199, 200, 201, 205, 219, 221, 496, 501, 
565

azarae, Cavia, 694, 695
azarae, Ctenomys, 823, 824, 850, 866, 871
azarae, Cutia, 737, 739, 748
azarae, Dasyprocta, 694, 734, 737, 738, 739, 

740, 741, 743, 749, 754, 755, 756
azarae, Mus, 150, 156
azarai, Dasyprocta, 737
Azorella, 105

compacta, 475, 478
yarita, 105

aztecus, Oryzomys, 440
azuerensis, Oryzomys, 441

bacchante, Abrothrix, 116
bacchante, Akodon, 115, 116
bacchante, Chraeomys, 115
bacchante, Chroeomys, 115
bacchante, Microxus, 110
Baccharis, 513, 709, 776

microphylla, 812
tola, 812

bacoti, Ornithonyssus, 166, 334
baeops, Thomasomys, 618, 621, 623, 626, 633, 

634, 650, 651, 655, 656, 657, 669, 677, 
678, 679

Baetidae, 282, 289
bahiensis, Oecomys, 401
bahiensis, Oryzomys, 400, 401
Baiomys, 482

hummelincki, 482, 492
baliolus, Akodon, 151, 152
baliolus, Chalcomys, 151
ballivianensis, Dolichotis, 719
balnearum, Holochilus, 326, 329, 330, 333
balneator, Oreoryzomys, 344, 437, 438, 439
balneator, Oryzomys, 356, 438, 439
bambuirorum, Caipora, 320
bancrofti, Sciurus, 7, 10
barbacoas, Oryzomys, 450, 451
barbarabrownae, Isothrix, 899, 900, 901
barbarus, Ctenomys, 836, 837
barkleyae, Cummingsia, 656
baroni, Aegialomys, 294
baroni, Oryzomys, 297, 298
barrerae, Octomys, 1044, 1046
barrerae, Tympanoctomys, 1038, 1039, 1044, 

1045, 1046, 1047, 1048

atopus, Neopolygenis, 95, 221, 335
atopus, Polygenis, 95, 163, 190, 221, 335
atratus, Abrothrix, 123
atratus, Mus, 122
Atricholaelaps, 117

glasgowi, 117, 475
Atriplex, 518, 1046, 1047, 1048

etumatacamensii, 518
lampa, 815
repunda, 1033, 1045

Attalea, 19, 23, 739, 997
geraensis, 936
maripa, 19
phalerata, 998

auceps, Cavia, 708
auceps, Galea, 708, 709, 710
auceps, Kerodon, 708, 709
Aulacodus, 765, 933

laniger, 768
temminckii, 933, 934, 935

Auliscomys, 79, 465, 467, 468, 472, 473, 522, 
531, 557, 777

alsus, 533
boliviensis, 105, 465, 466, 467, 473, 474, 

475, 522
decoloratus, 475, 476
fl avidior, 474
formosus, 466, 473
fumipes, 533, 534
fuscus, 473
leucurus, 477
micropus, 465, 533, 534
osvaldoreigi, 473
pictus, 172, 473, 475, 476, 478
sublimis, 473, 476, 477, 478
xanthopygus, 552

aurantiaca, Alstroemeria, 130
aurea, Dasyprocta, 737, 739, 740
aureogaster, Sciurus, 41, 44
aureus, Callomys, 765, 771, 773
aureus, Hesperomys, 620, 628
aureus, Oryzomys, 628
aureus, Pipanacoctomys, 1044, 1045
aureus, Stilestrongylus, 563
aureus, Thomasomys, 619, 621, 623, 626, 627, 

628, 629, 630, 631, 633, 649, 660, 661, 
662, 666, 670, 671, 672, 673, 674, 679

aureus, Tympanoctomys, 1023, 1024, 1036, 
1038, 1039, 1043, 1044, 1045, 1048

auricularis, Thomasomys, 623, 626, 630, 631, 
632, 673, 674, 675

aurillus, Microryzomys, 358, 359
aurillus, Oryzomys, 358, 359
aurillus, Thallomyscus, 358
auritus, Mus, 561
auritus, Reithrodon, 187, 193, 195, 559, 560, 

561, 562, 563, 564, 565, 1048
auritus, Rhipidomys, 589
auriventer, Nephelomys, 344, 377, 378, 379, 

381, 382, 383, 385, 389
auriventer, Oryzomys, 381, 388, 389
australis, Anoema, 712, 713
australis, Cavia, 695, 712, 713, 724
australis, Caviella, 712, 713
australis, Cerodon, 712, 713
australis, Ctenomys, 821, 822, 823, 835, 850, 

862, 871
australis, Dolichotis, 718

araucanus, Notiomys, 134
araucanus, Rhipidomys, 428
Araucaria, 82, 94, 96, 145, 215, 544, 849, 920, 

923, 926
angustafolia, 184, 271
araucana, 134, 1027

Araucariaceae, 849, 1027
archidonae, Myoprocta, 760, 761
Arecaceae, 361
arenalis, Oligoryzomys, 417, 419, 420, 421
arenalis, Oryzomys, 420, 421
arenaria, Allagoptera, 302
arenarius, Phyllotis, 552, 553
arenicola, Akodon, 122, 156, 157, 200
arenicola, Hesperomys, 122, 156
arenicola, Mus, 122, 156
arequipae, Akodon, 146, 196, 197
arequipae, Cavia, 702, 703, 704
arequipae, Lagidium, 772, 774, 775
arequipae, Viscaccia, 774, 776
ares, Sphinctopsylla, 166
arescens, Proechimys, 968
argentina, Tiarapsylla, 563
argentinius, Guerlinguetus, 41
argentinius, Leptosciurus, 40
argentinius, Mesosciurus, 40
argentinius, Notosciurus, 40, 42, 43
argentinius, Sciarus, 41
argentinius, Sciurus, 40, 41
argentinus, Ctenomys, 821, 822, 826, 827, 829, 

830, 831, 844, 853, 856, 864, 875
argurus, Calomys, 498
argurus, Hesperomys, 497, 498
Aristotelia, 1031
armata, Loncheres, 906
armata, Makalata, 907, 908
armata, Nelomys, 906, 907
armatus, Echimys, 907, 908, 909, 913, 915, 

919, 930
armatus, Loncheres, 906, 907, 919, 924
armatus, Makalata, 895
armatus, Nelomys, 878, 895, 906, 907
armatus, Phyllomys, 907, 919
Arvicola, 249

dasytrichos, 249, 252
Arvicolinae, 58, 60, 727
arviculoides, Akodon, 148, 163, 179, 180, 233
arviculoides, Hesperomys, 238, 240, 241
arviculoides, Zygodontomys, 238
ashaninka, Cuscomys, 666, 806, 815, 816, 

817, 818
Asio, 125

clamator, 463
fl ammeus, 125, 478

Aspidorera, 376
raillicti, 376

Asteraceae, 113, 392, 393, 475, 513, 669, 699, 
709, 776, 812, 1047, 1048

Astrocaryum, 12, 23, 756
sciophilum, 12

atacamensis, Ctenomys, 837, 838
atahualpae, Cavia, 701, 702, 703, 704
atavus, Tretomys, 561
ater, Poephagomys, 1041
ater, Psammoryctes, 1041
Athene, 88

cunicularia, 88, 125, 221, 530, 783, 1033, 
1035
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boliviensis, Cavia, 705, 706, 707, 709, 711
boliviensis, Cercolabes, 798
boliviensis, Cerodon, 707, 709, 711
boliviensis, Coendou, 798
boliviensis, Coendu, 798
boliviensis, Ctenomys, 821, 822, 825, 826, 828, 

830, 836, 838, 839, 847, 848, 852, 853, 
866, 870, 874

boliviensis, Cuscomys, 810
boliviensis, Dactylomys, 881, 882, 883, 884, 

885
boliviensis, Euneomys, 474
boliviensis, Galea, 707, 708, 709, 710
boliviensis, Guerlinguetus, 41
boliviensis, Hesperomys, 473, 474
boliviensis, Isothrix, 899, 901, 902
boliviensis, Kerodon, 705, 707, 709
boliviensis, Maresomys, 474
boliviensis, Notosciurus, 41, 43
boliviensis, Phyllotis, 474
boliviensis, Sciurus, 41
boliviensis, Synetheres, 798
Bolomys, 109, 110, 140, 144, 145, 147, 150, 

155, 165, 233, 234, 235, 237, 241
albiventer, 150, 154
amoenus, 235, 236
andinus, 110, 111
berlepschi, 154
berlepschii, 150, 154
elioi, 239, 240
gossei, 110, 111
jucundus, 110, 111
lactens, 235, 237
lenguarum, 241
leucolimnaeus, 150, 194
liciae, 239, 240
negrito, 235, 237
obscurus, 243
orbus, 235, 237
punctulatus, 244
tapirapoanus, 241
temchuki, 239, 240

bolsonensis, Eligmodontia, 195, 508, 510, 511, 
512, 515, 518, 519, 520, 521

bombycinus, Oryzomys, 458
bombycinus, Thomasomys, 624, 625, 634, 

635, 637
bombycinus, Transandinomys, 457, 458, 459
bonaerenses, Ctenomys, 819
bonafi dei, Proechimys, 1009
bonafi dei, Trinomys, 1009
bonapartei, Necromys, 141, 142, 234, 243
bonariensis, Calomys, 494
bonariensis, Ctenomys, 819, 865
bonariensis, Hesperomys, 494, 495
bonariensis, Ipomoea, 865
bonariensis, Myocastor, 1021, 1022
bonariensis, Myopotamus, 1020
bonariensis, Phyllotis, 535, 537, 541, 542, 548, 

549, 554
bondae, Guerlinguetus, 37
bondae, Histriosciurus, 37
bondae, Mesosciurus, 37
bondae, Sciurus, 37
bonettoi, Ctenomys, 826, 827, 864, 866, 877
Bonnetia, 269
borreroi, Micronectomys, 461, 464
borreroi, Oryzomys, 461, 464

bilobidens, Cerodon, 704, 705
bimaculatus, Calomys, 483, 493, 495, 497
bimaculatus, Eligmodontia, 482, 493
bimaculatus, Hesperomys, 482, 493, 494, 495, 

497
bimaculatus, Mus, 482, 483, 493, 495
bishopi, Clyomys, 936
bistriata, Isothrix, 890, 899, 900, 901, 902, 

903, 904, 905, 998, 999
bistriatus, Echimys, 899, 901
bistriatus, Isothrix, 901, 902, 903
bistriatus, Loncheres, 899, 901, 903, 904
blainvilii, Nelomys, 915, 916, 917, 918
blainvilii, Phyllomys, 917, 918, 919, 921, 922, 

923, 927
blainvillei, Echimys, 915, 918, 923, 926
blainvillei, Loncheres, 915, 918
blainvillei, Nelomys, 918
blainvillei, Phyllomys, 895
blainvillii, Loncheres, 918, 924, 927
blainvillii, Nelomys, 878
Blarinomys, 140, 141, 142, 143, 144, 208, 209, 

210, 248
breviceps, 209, 210, 320, 454

Blattidae, 287
Blechnaceae, 538
Blechnum, 538

occidentalis, 538
Blephariceridae, 282
bleptus, Tetrapsyllus, 563
Boa, 724

constrictor, 724, 783
bobbiannae, Peltoculus, 652
boedeckeri, Mus, 543
boedeckeri, Phyllotis, 543, 544
boeops, Oryzomys, 633
boeops, Thomasomys, 633, 634
bogotensis, Acodon, 97
bogotensis, Akodon, 97, 153, 352
bogotensis, Microxus, 97, 98
bogotensis, Neomicroxus, 96, 97, 98, 141, 145
bogotensis, Sigmodon, 569
bogotensis, Tylomys, 687
bohlsi, Polygenis, 166, 221, 240
boimensis, Proechimys, 968, 969
bolivaris, Oryzomys, 457, 458
bolivaris, Transandinomys, 456, 457, 458, 459
boliviae, Calomys, 483, 484, 485, 486, 488, 

489, 507
boliviae, Dasyprocta, 737, 738, 739, 740, 741, 

755
boliviae, Eligmodontia, 484, 485
boliviae, Euryoryzomys, 313
boliviae, Hesperomys, 484
boliviae, Lenoxus, 231
boliviae, Oryzomys, 318, 319
boliviana, Chinchilla, 764, 767
bolivianus, Proechimys, 971, 972, 973, 976
boliviense, Acodon, 158
boliviense, Akodon, 150, 158
boliviensis, Abrocoma, 806, 807, 808, 809, 

810, 816
boliviensis, Akodon, 146, 148, 149, 151, 155, 

158, 159, 160, 162, 168, 171, 172, 173, 
175, 176, 178, 185, 187, 191, 193, 194, 
195, 196, 197, 200, 246, 474

boliviensis, Auliscomys, 105, 465, 466, 467, 
473, 474, 475, 522

barrerai, Ectinorus, 166
barrerai, Tympanoctomys, 1046, 1047
Barreropsylla, 166

excelsa, 166
barusi, Stilestrongylus, 451
batatas, Eutrombicula, 334
bataua, Oenocarpus, 29
Bathyergus, 1040, 1041

maritimus, 1040, 1041
baturiteensis, Rhipidomys, 590, 591
baturitensis, Coendou, 798, 799
baudensis, Guerlinguetus, 39
baudensis, Histriosciurus, 34, 38
baudensis, Mesosciurus, 38
baudensis, Sciurus, 39
bauri, Aegialomys, 293, 296
bauri, Oryzomys, 295
beatus, Abrothrix, 123
beatus, Akodon, 122
Begonia, 74

descoleana, 74
benefactus, Akodon, 233, 238, 239, 240
benefactus, Cabreramys, 232, 239
benefactus, Necromys, 232, 233, 234, 239, 

240, 241
benevolens, Oecomys, 398, 399
benevolens, Oryzomys, 398, 399
benevolens, Rhipidomys, 395, 398, 399
bennetti, Abrocoma, 808
bennettii, Abrocoma, 806, 807, 808, 809, 810, 

813
bennettii, Habrocoma, 808
Bensonomys, 68, 466
Berberidaceae, 830
Berberis, 134

buxifolia, 830
berbicensis, Holochilus, 326, 332
bergi, Ctenomys, 824, 835, 842, 850, 866, 869, 

877
berlepschi, Bolomys, 154
berlepschii, Akodon, 150, 154, 155
berlepschii, Bolomys, 150, 154
Bertholletia, 744

excelsa, 744, 756
beteroniana, Puya, 769
Betulaceae, 144, 267, 538, 541
betuloides, Nothofagus, 117, 124, 130
bibianae, Akodon, 156, 157
Bibimys, 141, 142, 143, 144, 145, 204, 205, 

206, 270, 487
chacoensis, 144, 206, 207
labiosus, 205, 206, 207, 208, 487
torresi, 144, 206, 207, 208

bicolor, Cavia, 748
bicolor, Coendou, 792, 793, 794, 797, 799, 

800, 801, 803, 804
bicolor, Ctenomys, 824, 825, 851, 866
bicolor, Geoxus, 134
bicolor, Hesperomys, 53, 395, 398, 400, 581
bicolor, Notiomys, 134
bicolor, Oecomys, 394, 395, 396, 397, 398, 

399, 400, 402, 406, 407, 410, 411, 413, 
414, 415, 581, 585

bicolor, Oryzomys, 398, 399, 410
bicolor, Perognathus, 53
bicolor, Rhipidomys, 395, 398
bicolor, Sphingurus, 793
bilobidens, Cavia, 705, 706
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Cactaceae, 725, 1003
Caelogenus, 728
caenosus, Akodon, 146, 147, 149, 151, 159, 

160, 161, 162, 168, 175, 193, 195, 199
Caesalpinia, 1011

echinata, 1011
caicarae, Oecomys, 411
caicarae, Oryzomys, 411
Caiman, 724

crocodiles, 724
Caipora, 320

bambuirorum, 320
cajennensis, Echinomys, 1016
Cajophora, 105

horrida, 105
Calamoceratidae, 289
Calassomys, 466, 467, 479, 480

apicalis, 479, 480, 481
caldenia, Prosopis, 166
calidior, Proechimys, 978, 979, 984
californicus, Schoenoplectus, 221, 335
caliginosus, Abrothrix, 235, 246
caliginosus, Acodon, 151
caliginosus, Akodon, 349, 350
caliginosus, Habrothrix, 151, 349, 350
caliginosus, Hesperomys, 151, 152, 349, 350, 

351
caliginosus, Melanomys, 152, 235, 246, 348, 

350, 351, 352, 353, 354, 355
caliginosus, Oryzomys, 152, 350, 351, 352
Callicebus, 319

donacophilus, 319
callidus, Hesperomys, 486
Callistomys, 454, 879, 888, 889, 895

pictus, 454, 889, 890, 899
Callithrix, 319

melanura, 319
Callomys, 482, 765, 771, 780

aureus, 765, 771, 773
laniger, 765, 768, 771
viscacia, 765, 771, 781

callosa, Eligmodontia, 484, 485
callosus, Hesperomys, 484, 488
callosus, Mus, 488
callosus, Oryzomys, 488
callosus, Paraguacarus, 203
Calomys, 68, 80, 93, 122, 144, 301, 313, 337, 

362, 378, 418, 444, 452, 465, 466, 467, 
468, 479, 481, 482, 483, 485, 487, 488, 
489, 491, 495, 496, 507, 509, 524, 557, 
585, 607

albigularis, 379
anoblepas, 92
bimaculatus, 483, 493, 495, 497
boliviae, 483, 484, 485, 486, 488, 489, 507
bonariensis, 494
callidus, 484, 486, 487
callosus, 482, 484, 486, 487, 488, 489, 490, 

506
canescens, 122
cephalotes, 340
cerqueirai, 484, 489, 490
coppingeri, 428, 429
cordovensis, 499
coronatus, 319, 320
dubius, 494
ducillus, 497
elegans, 483

brevicaudata, Chinchilla, 764, 465, 466, 467, 
468

brevicaudatus, Abrothrix, 123
brevicaudatus, Mus, 122
breviceps, Blarinomys, 209, 210, 320, 454
breviceps, Oxymycterus, 209, 210
brevidauda, Chinchilla, 767
brevirostris, Microsciurus, 25
bridgesi, Octodon, 1030
bridgesii, Octodon, 1029, 1030, 1031, 1032, 

1033, 1034, 1035, 1043
brochus, Syntheosciurus, 47, 48
Bromelia, 996

lacinosa, 996, 997
Bromeliaceae, 539, 777, 1003
Browningia, 1037
Brucepattersonius, 96, 141, 142, 143, 144, 

209, 210, 211, 212, 219, 226, 248, 454
albinasus, 211, 213, 219
griserufescens, 211, 212, 213
guarani, 211, 212, 214
igniventris, 211, 212, 214, 215
iheringi, 96, 211, 212, 215, 216
misionensis, 211, 212, 216
paradisus, 211, 212, 217
soricinus, 211, 212, 218

brunneo-niger, Macroxus, 18
brunneo-niger, Sciurus, 18
brunneus, Ctenomys, 848
brunneus, Zygodontomys, 461, 462, 464, 465
Brysonima, 943
Bubo, 89

magellanicus, 89, 91, 117, 517, 769
virginianus, 517

buccinatus, Mus, 452
buccinatus, Oryzomys, 453
budini, Abrocoma, 808, 810, 811, 121, 125, 

221
budini, Akodon, 148, 149, 150, 152, 159, 160, 

161, 162, 168, 191, 199
budini, Ctenomys, 836, 837, 842
budini, Hypsimys, 150, 159
buenavistae, Melanomys, 350, 351
buenavistae, Oryzomys, 350, 351
bulbifera, Pseudoschoengastica, 451
bulleri, Oryzomys, 440
bullocki, Geoxus, 134
bullocki, Notiomys, 134
burrus, Proechimys, 978, 979
Bursera, 393

graveolens, 393
Burseraceae, 393
Buteo, 393, 696, 1033

galapagoensis, 393
buxifolia, Berberis, 830
Byptia, 865

mutabilis, 865

cabrerai, Guerlinguetus, 41
cabrerai, Sciurus, 41
Cabreramys, 232, 233, 235, 243

benefactus, 232, 239
lenguarum, 232, 241
obscurus, 232, 243
temchucki, 239, 240, 241
temchuki, 239

cachinus, Graomys, 524, 529, 530, 531
cachinus, Phyllotis, 529

Bothriomys, 524
catenatus, 524, 531

Bothrops, 107, 251
pubescens, 107

bovallii, Rhipidomys, 601, 602
boxi, Agastopsylla, 170, 563
boxi, Lagidium, 771, 772, 774, 775, 778, 779
brachialis, Heteromys, 53, 54
brachiotis, Abrothrix, 123, 125
brachiotis, Akodon, 110, 122, 123
brachiotis, Mus, 121, 122
brachyotis, Akodon, 110
brachyotis, Mus, 122
brachytarsus, Abrothrix, 119
brachytarsus, Mus, 118
brachyura, Loncheres, 938
brachyura, Loncheris, 938, 939
brachyurus, Chrysocyon, 696, 997
brachyurus, Echinomys, 938, 939
brachyurus, Hesperomys, 238, 240
brachyurus, Zygodontomys, 235, 238
bradleyi, Trichuris, 1034
brandtii, Coendou, 798
brandtii, Coendu, 798
brandtii, Hystrix, 798
brandtii, Synetheres, 798
branickii, Dinomys, 784, 785, 786
brasiliensis, Capibara, 721
brasiliensis, Cavia, 700
brasiliensis, Ctenomys, 820, 822, 825, 826, 

827, 828, 830, 855
brasiliensis, Cutia, 737, 748
brasiliensis, Echimys, 919
brasiliensis, Guerlinguetus, 2, 10, 12, 13, 14, 

15
brasiliensis, Hesperomys, 327, 328
brasiliensis, Holochilomys, 328
brasiliensis, Holochilus, 326, 327, 328, 329, 

331, 332, 333, 334, 335, 348
brasiliensis, Leishmania, 332
brasiliensis, Loncheres, 919
brasiliensis, Mus, 327, 328, 329, 331, 334, 335
brasiliensis, Myocastor, 1021
brasiliensis, Nelomys, 919, 924
brasiliensis, Phyllomys, 907, 915, 916, 917, 

919, 920, 922, 924, 925
brasiliensis, Potamys, 370, 376
brasiliensis, Protopithecus, 320
brasiliensis, Sciurus, 10, 13
brasiliensis, Spalax, 820, 827
brasiliensis, Viannia, 332
brasiliensis, Xenopsylla, 240
bravardi, Hesperomys, 524
braziliensis, Echimys, 919
braziliensis, Loncheres, 919
braziliensis, Mus, 334
brendae, Oligoryzomys, 417, 419, 421, 422
brevicauda, Chinchilla, 767
brevicauda, Echimys, 971
brevicauda, Oryzomys, 461, 462, 463
brevicauda, Proechimys, 953, 954, 955, 963, 

965, 970, 971, 972, 973, 974, 976, 977, 
981, 985

brevicauda, Thrichomys, 992
brevicauda, Thricomys, 952, 971
brevicauda, Tricomys, 952, 971
brevicauda, Zygodontomys, 244, 461, 462, 

463, 464
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castoroides, Myocastor, 1021
castroi, Laelaps, 95
castus, Hadrosciurus, 21, 22, 23
castus, Sciurus, 21
castus, Urosciurus, 21
catellus, Euryzygomatomys, 939
catherinae, Oecomys, 102, 394, 397, 400, 401, 

403, 407, 415, 417
catherinae, Oryzomys, 400, 407
catopterius, Heteromys, 53, 56
catrinae, Dasyprocta, 737, 739, 740
caucensis, Guerlinguetus, 42
caucensis, Leptosciurus, 42
caucensis, Rhipidomys, 584, 585, 585, 589, 

591, 592, 612, 617
caucensis, Sciurus, 42
caudata, Dasyprocta, 737, 738, 739, 745
caudeleusis, Mesosciurus, 35
caudivarius, Thomasomys, 621, 625, 635, 636, 

638, 666, 676, 677
Cauia, 691
caurinus, Ichthyomys, 287
caurinus, Reithrodon, 560, 561, 562, 563
caven, Acacia, 1033
cavenia, Mimosa, 1033
Cavia, 260, 690, 691, 692, 693, 694, 695, 698, 

699, 701, 702, 704, 711, 712, 716, 720, 
724, 728, 736, 756

acouchy, 736, 748, 756, 757, 758, 759
acouschy, 736, 756
acuchi, 736, 757, 758
acuschi, 757
acuti, 736
aguti, 736, 748, 749
akouchi, 757
akuchi, 757
alba, 700, 729
anolaimae, 692, 693, 694, 695
aperea, 273, 692, 693, 694, 695, 696, 697, 

699, 700, 701, 702, 703, 712
apereoides, 694, 700
arequipae, 702, 703, 704
atahualpae, 701, 702, 703, 704
auceps, 708
australis, 695, 712, 713, 724
azarae, 694, 695
bicolor, 748
bilobidens, 705, 706
boliviensis, 705, 706, 707, 709, 711
brasiliensis, 700
capybara, 720, 721
caripensis, 694
cobaia, 695, 700
cobaya, 691, 692, 695, 699, 700
cristata, 748, 752
cunicularis, 748
cutleri, 700, 703
exilis, 757
festina, 701, 702, 703, 704
fl avidens, 705
fulgida, 692, 697, 698, 700
gracilis, 694, 700
guianae, 692, 693, 694, 695
helvola, 700
hypoleuca, 695, 696
intermedia, 692, 698, 699
kingii, 713
leporina, 736

caparaoe, Oxymycterus, 247, 250, 251, 252, 260
caparaonense, Oxymycterus, 251
Capibara, 721

brasiliensis, 721
capibara, Hydrochoerus, 721
Capiguara, 721

americana, 721
Capillaria, 272

alainchabaudi, 272
capitata, Syagrus, 221
capito, Mus, 337, 340, 341, 342, 343, 552, 554
capito, Oryzomys, 313, 316, 317, 318, 319, 

321, 335, 337, 338, 340, 342, 343, 344, 
345, 382, 457, 458, 459, 460

capivara, Hydrochoerus, 721
Capparaceae, 546
Capparis, 546

avicennifolia, 546
scabrida, 546

caprinus, Phyllotis, 535, 537, 539, 542, 543, 
547, 553, 562

capybara, Calva, 720
capybara, Cavia, 720
capybara, Hydrochaerus, 721
capybara, Hydrocheirus, 721
capybara, Hydrochoerus, 721
capybara, Savia, 720, 721
caracolus, Nephelomys, 313, 377, 378, 379, 

382, 383, 387
caracolus, Oecomys, 382
caracolus, Oryzomys, 382
Carapa, 759

procera, 759
carcelini, Neacomys, 367
carchensis, Guerlinguetus, 36
carchensis, Mesosciurus, 35
carchensis, Sciurus, 34, 35, 36
carilla, Eligmodontia, 497, 498
carilla, Hesperomys, 497
carillus, Hesperomys, 497, 498
carinii, Litomosoides, 240
caripensis, Cavia, 694
cariri, Rhipidomys, 585, 588, 589, 590, 591, 

606, 608, 609
Carletonomys, 291, 327
carrikeri, Echimys, 911
carrikeri, Loncheres, 911
carrikeri, Oryzomys, 459
carrikeri, Pattonomys, 895, 910, 911, 912, 915
carrikeri, Transandinomys, 459
Carterodon, 879, 931, 932, 933, 934

sulcidens, 934, 935, 939, 994
castanea, Abrothrix, 120
castaneus, Abrothrix, 119
castaneus, Akodon, 119
castaneus, Echimys, 906, 907, 908, 912
castaneus, Loncheres, 907
castaneus, Makalata, 906
castaneus, Oryzomys, 457, 458
castaneus, Transandinomys, 458
casteneus, Akodon, 119
Castor, 1020

chilensis, 1021, 1022
coypus, 1021
huidobrius, 1020, 1021, 1022
zibethicus, 1020

castorides, Mus, 1020
Castorimorpha, 1, 48

Calomys (cont.)
expulsus, 240, 483, 487, 490, 491, 492
fecundus, 195, 486
fl avescens, 418, 425
frida, 502
gracilipes, 493, 494
hildebrandii, 488, 489
hummmelincki, 484, 492, 493
laticeps, 306, 318
laucha, 482, 484, 492, 493, 494, 495, 496, 

497, 499, 504
lepidus, 195, 484, 497, 498, 499, 502
longicaudatus, 427
maculipes, 607
marcarum, 497
molitor, 347
musculinus, 187, 193, 195, 484, 495, 496, 

499, 500, 501, 502, 505
mystacalis, 585, 607
plebjus, 81
pusillus, 144
pygmaeus, 434
ratticeps, 453
rex, 453, 454
saltator, 338
simplex, 444
sorellus, 172, 483, 484, 502, 503, 504
spinosus, 363, 367, 368
tener, 483, 496, 502, 504, 505
tocantinsi, 484, 505
venustus, 483, 485, 486, 506, 507
vulpinus, 306

Calva
acouchy, 757
acuschy, 757, 758
aguti, 748
aperea, 694
capybara, 720, 721
cobaya, 700

campicola, Galea, 707, 711
campestris, Mus, 543
Canaania, 376

obese, 376
canariensis, Myopotamus, 1021
cancrivorus, Procyon, 697
candango, Juscelinomys, 226, 227, 228
candelensis, Dasyprocta, 744, 753, 754
candelensis, Guerlinguetus, 35, 36
candelensis, Mesosciurus, 35
candelensis, Sciurus, 34, 35, 36
canellinus, Holochilus, 329, 453
canellinus, Mus, 453
canescens, Abrothrix, 113, 123, 124, 125
canescens, Akodon, 122
canescens, Calomys, 122
canescens, Dactylomys, 883, 884
canescens, Hesperomys, 122
canescens, Mus, 121, 124
canestrinii, Gigantalaelaps, 334, 645
caniceps, Diplomys, 891, 892, 893, 929
caniceps, Echimys, 891, 892
caniceps, Isothrix, 891, 892
caniceps, Loncheres, 891, 892
caniceps, Phyllomys, 891, 892
canicollis, Echimys, 953, 954
canicollis, Proechimys, 953, 954, 966, 984, 

986, 988
Cannabateomys, 886
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subfl avus, 102, 226, 301, 305, 306, 307, 
338, 401, 407, 481

vivoi, 301, 303, 307
Cestrum, 1033

palqui, 1033
chacarius, Holochilus, 195, 326, 327, 328, 329, 

330, 331, 332, 333, 335
chacoensis, Akodon, 144, 206, 207
chacoensis, Bibimys, 144, 205, 206, 207, 208
chacoensis, Eligmodontia, 525
chacoensis, Graomys, 195, 524, 525, 526, 527, 

528, 529, 530, 531
chacoënsis, Graomys, 525
chacoensis, Gyldenstolpia, 224
chacoensis, Oligoryzomys, 417, 419, 422, 436
chacoensis, Oryzomys, 422
chacoensis, Phyllotis, 525, 526
chacoënsis, Phyllotis, 525, 526
chacoensis, Scapteromys, 222, 224
Chacomys, 819, 820

conoveri, 820, 829
chaeops, Xenopsylla, 240
Chaetomys, 786, 787, 788, 789, 790, 879

subspinosus, 790, 791, 795
tortilis, 790

Chaetophractus, 709
Chalcomys, 144, 145, 152, 233, 235

aerosus, 150, 151, 245, 246, 399
baliolus, 151
chapmani, 246
dayi, 164
meridensis, 235
saturatus, 245, 246
urichi, 235
venezuelensis, 235

chapalmalense, Proreithrodon, 561
chaparensis, Oryzomys, 432, 433
chapmani, Akodon, 245, 246
chapmani, Chalcomys, 246
chapmani, Guerlinguetus, 34
chapmani, Mesosciurus, 34
chapmani, Notosciurus, 34, 35
chapmani, Oryzomys, 293, 323
chapmani, Sciurus, 34
chapmanni, Guerlinguetus, 34
chapmanni, Sciurus, 34
Characidae, 287
chebezi, Abrawayaomys, 73, 74, 75
Chelemys, 86, 107, 108, 109, 127, 128, 129, 

130, 133, 135, 136, 139, 140, 141
alleni, 129, 130
andinus, 111
angustus, 118, 121, 130
connectens, 129
fumosus, 129, 130
macronyx, 108, 109, 127, 128, 129, 130, 

131, 135
megalonyx, 111, 115, 128, 130, 131, 132
michaelseni, 133
microtus, 131
vestitus, 128, 129

Chelemyscus, 84, 86
fossor, 85, 86
mordax, 86

Chenopodium, 1033
petiolare, 1033

cheopis, Xenopsylla, 240
cherriei, Echimys, 966, 967

Cebus apella, 2
Cecropia, 173, 343, 612
centralis, Coendou, 798
centralis, Dolichotis, 717, 719
centralis, Echinomys, 978
centralis, Eligmodontia, 525
centralis, Graomys, 524, 525, 526, 528, 530
centralis, Lagospedius, 717
centralis, Pediolagus, 719
centralis, Phyllotis, 525
centralis, Proechimys, 978, 979, 980
centricola, Dolichotis, 718
cephalotes, Calomys, 337, 340
cephalotes, Hesperomys, 337, 340
cephalotes, Mus, 340, 341
cephalotes, Oryzomys, 340
Ceratodon, 724
Cercolabes, 791

affi nis, 803
boliviensis, 798
melanurus, 796
nigricans, 803
nycthemera, 797
pallidus, 795
platycentrotus, 798
prehensilis, 797, 798
subspinosus, 790
tricolor, 798

Cercomys, 900, 943, 991, 992, 993
apereoides, 991, 993
cunicularius, 900, 992, 993, 995, 998
fosteri, 991, 992, 998
inermis, 991, 995
laurentius, 991, 992, 996
pachyurus, 998

cercoyidis, Gyropus, 986
Cerdocyon, 463

thous, 463, 670, 696, 783
Ceredon, 724

rupestris, 726
Cereus, 997, 1037

jamacaru, 997
Cerodon, 704, 712, 724

australis, 712, 713
bilobidens, 704, 705
boliviensis, 707, 709, 711
fl avidens, 705
kingii, 713
leucoblephara, 707
littoralis, 707
moenas, 713
niata, 714, 715
pallidior, 715
rupestris, 726
saxatilis, 710, 711
spixii, 711

cerqueirai, Calomys, 484, 489, 490
cerradensis, Thalpomys, 274, 275, 276, 306
cerradensis, Wiedomys, 683, 684
Cerradomys, 102, 223, 293, 300, 301, 311, 

454
andersoni, 305, 306
goytaca, 301, 302
langguthi, 301, 303
maracajuensis, 301, 303, 304, 305, 

454
marinhus, 301, 304, 305
scotti, 301, 305, 306

leucoblephara, 707
leucopyga, 694, 695, 703
littoralis, 706, 707
longipilis, 700
maenas, 713
magellanica, 717, 718
magna, 692, 697, 698, 699
nana, 692, 693, 695, 695, 702
nigra, 700
nigricans, 697
obscura, 697
osgoodi, 701, 702, 703
paca, 728, 729
pallidior, 701, 702, 704, 715
palustris, 710
pamparum, 693, 694, 695, 696, 698
patachonica, 716, 717, 718
patagonum, 716, 717
patzelti, 691, 692, 698, 699
porcellus, 691, 692, 693, 694, 695, 696, 699, 

700, 701, 703, 710
robusta, 694, 700
rosida, 693, 696, 698
rufescens, 692, 694, 695, 696, 697, 698
rupestris, 724, 726
saxatilis, 704, 710, 711
sciurus, 726
sexatilis, 710
sodalis, 695, 701, 702
spixi, 711
spixii, 704, 707, 710, 711
stolida, 701, 702, 703, 704
tschudii, 666, 692, 695, 700, 701, 702, 703, 

704
umbrata, 701, 702, 703, 704
venezuelae, 693, 694
wellsi, 710

Caviella, 712
australis, 712, 713
joannia, 712, 713
kingi, 713
maenas, 713
niata, 714
nigriana, 713
pallidior, 714
salinia, 713
shiptoni, 714

Caviida, 688
Caviidae, 689, 690
Caviinae, 691, 699, 711, 716, 724, 726
Cavioidea, 689, 690, 727, 735, 762, 784
Caviomorpha, 688, 689
cayanus, Agouti, 736, 748, 749, 751
cayanus, Dasyprocta, 748, 749
cayennae, Dasyprocta, 748
cayennensis, Echimys, 878, 952, 966, 975, 

1003, 1015, 1016
cayennensis, Echinomys, 952, 966, 1016
cayennensis, Loncheres, 1015
cayennensis, Proechimys, 955, 960, 961, 963, 

966, 967, 968, 971, 975, 977, 978, 979, 
980, 985, 986, 987, 988

cayllomae, Abrothrix, 116
cayllomae, Akodon, 115
cayllomae, Chraeomys, 115
cayllomae, Microxus, 110
caymanum, Myoprocta, 760
cearanus, Rhipidomys, 591, 607, 608, 609
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cinnamomea, Hesperomys, 111
cinnamomea, Mus, 111
cinnamomeus, Echimys, 1015
cinnamomeus, Mus, 102, 395, 400, 401, 1015
cinnamomeus, Oecomys, 400, 401
cinnamomeus, Proechimys, 1026
Cittotaenia, 777
Cladorchis, 335

pyriformis, 335
clamator, Asio, 463
cleberi, Oecomys, 395, 396, 401, 402, 415
Cleopsylla, 475, 576, 577, 578, 629

monticola, 629, 645, 652, 680
Clethra, 612
Clethraceae, 612
clivigenis, Habrothrix, 183
clivorum, Octodon, 1032
Cloromis, 736, 756
Clusia, 612, 732

hilariana, 302
Clusiaceae, 269, 302, 612, 732
Clyomys, 879, 890, 931, 932, 933, 935, 936, 

937, 938, 1001
bishopi, 936
laticeps, 936, 937
whartoni, 936

Coandu, 791
cobaia, Cavia, 695, 700
Cobaya, 692
cobaya, Agouti, 700
cobaya, Anoema, 694, 700
cobaya, Calva, 700
cobaya, Cavia, 691, 692, 695, 699, 700
cobaya, Hydrochaerus, 692, 700
cobaya, Hydrochoerus, 692, 700
cobaya, Mamcaviaus, 700
cobaya, Prea, 692, 700
cobaya, Savia, 700
cobiai, Mus, 721
cocalensis, Rhipidomys, 599, 600
cocalis, Hadrosciurus, 17, 19
cocalis, Sciurus, 17
cocalis, Urosciurus, 17
Coelogenus, 728

fulvus, 729
subniger, 729

Coelogenys, 728
andina, 732
fulvus, 729
fuscus, 729
guanta, 729
laticeps, 729
mexianae, 729, 730
paca, 728, 729, 730
rufa, 729
rugiceps, 729
sierrae, 732
sublaevis, 729
subniger, 729
taczanowskii, 728, 731, 732
virgata, 729

Coendou, 784, 786, 787, 788, 789, 790, 791, 
795, 796

affi nis, 803
baturitensis, 798, 799
bicolor, 792, 793, 794, 797, 799, 800, 801, 

803, 804
boliviensis, 798

bacchante, 115
cayllomae, 115
cruceri, 115
inambarii, 115
inornatus, 115
jelskii, 115
pulcherrimus, 115
pyrrhotis, 115
scalops, 131

Chroeomys, 107, 109, 110, 128, 140, 144, 145
andinus, 112
bacchante, 115
cayllomae, 115
cruceri, 115
dolichonyx, 112
inambarii, 115
inornatus, 115, 116
jelskii, 115
ochrotis, 115
pulcherrimus, 115
pyrrhotis, 115
sodalis, 115

chrysaeolus, Echimys, 983, 984
chrysaeolus, Proechimys, 953, 954, 980, 981, 

983, 984, 985
Chrysocyon, 696

brachyurus, 696, 997
chrysogaster, Holochilus, 334
chrysomelas, Melanomys, 348, 351, 352, 353
chrysophylla, Stipa, 768, 812
chrysura, Loncheres, 896
chrysuros, Hystrix, 894, 895
chrysuros, Macroxus, 35
chrysuros, Myoxus, 878, 894, 895, 896, 916
chrysuros, Notosciurus, 33, 35, 36
chrysuros, Sciurus, 33, 34, 35
chrysurus, Echimys, 878, 893, 895, 896, 897, 

898, 930
chrysurus, Funambulus, 33, 35
chrysurus, Glis, 894, 896
chrysurus, Guerlinguetus, 36
chrysurus, Hystrix, 895
chrysurus, Loncheres, 894, 896
chrysurus, Myoxus, 878, 894, 895, 896, 916
chrysurus, Sciurus, 25, 33, 35, 36
chunyi, Mazama, 666
Chuquiraga, 1047

avellanedae, 1047
Chuquiragua, 699
Chusquea, 91, 181, 252, 538, 656, 665, 666, 

669, 732, 817, 885, 1031
culeou, 429
quil, 429

cicutarum, Erodium, 1033
cinerea, Abrocoma, 808, 811, 812, 813, 815
cinereiventer, Thomasomys, 621, 624, 625, 

635, 636, 637, 640, 641, 642, 643, 646, 
647, 657, 680

cinereus, Hesperomys, 620, 621, 637, 638, 643
cinereus, Peromyscus, 621, 638
cinereus, Rhipidomys, 620, 637, 643
cinereus, Thomasomys, 585, 619, 621, 625, 

635, 636, 637, 638, 639, 643, 644, 645, 
651, 654, 655, 656, 657, 667, 677, 682

cinereus, Vesperimus, 638
cinnameus, Thomasomys, 621, 624, 625, 639, 

640, 649, 650, 651, 661, 679
cinnamomea, Abrothrix, 112

cherriei, Oryzomys, 461, 462
cherriei, Proechimys, 966, 967
cherriei, Zygodontomys, 462, 464
Chibchanomys, 280, 282, 288

orcesi, 282, 283, 286, 288
trichotis, 283, 284

childi, Nephelomys, 377, 378, 379, 383, 384
childi, Oryzomys, 383
chilensis, Austrocedrus, 91
chilensis, Castor, 1021, 1022
chilensis, Ctenomys, 838
chilensis, Eulinognathus, 809
chilensis, Ferrisella, 1034
chilensis, Guillinomys, 1020, 1021, 1022
chilensis, Lagidium, 774, 782
chilensis, Lepus, 771, 780, 781
chilensis, Phyllotis, 79, 536, 547, 548, 549, 

550, 552, 553, 554
chilensis, Viscaccia, 782
chiloensis, Geoxus, 134
chiloensis, Notiomys, 133, 134
Chilomys, 70, 571, 572, 573, 575, 577, 578, 

579, 617, 621
fumeus, 577, 578, 579
instans, 344, 577, 578, 579, 580, 679

Chinchilla, 762, 763, 764, 765, 766, 768, 770, 
771, 772, 776, 779, 780, 781, 782, 784, 
807, 809

boliviana, 764, 767
brevicaudata, 465, 466, 467, 468, 764
brevidauda, 767
chinchilla, 764, 766, 767, 768, 769
diana, 782
intermedia, 768
laniger, 767, 770, 771
lanigera, 764, 765, 766, 768, 769, 770, 771
major, 767
velligera, 766, 769

chinchilla, Chinchilla, 764, 766, 767, 768, 769
chinchilla, Eriomys, 765, 766
chinchilla, Lagostomus, 766
Chinchillidae, 689, 762, 763, 764, 805, 807
Chinchilloidea, 689, 727, 762
chinchilloides, Euneomys, 77, 84, 85, 86, 87, 

88, 89, 1048
chinchilloides, Reithrodon, 84, 85
Chinchillula, 64, 67, 70, 71, 72, 78, 79, 104, 

105, 160, 465, 466, 777
sahamae, 78, 79

chincilla, Cricetus, 766, 768
chiriquinus, Proechimys, 978, 980
Chloromys, 716, 736, 756

acuti, 736, 737, 748
patachonicus, 718
patagonicus, 716, 718

Chochliomyia, 790
hominivorax, 790

choco, Guerlinguetus, 38, 39
choco, Histriosciurus, 38
choco, Mesosciurus, 38
choco, Sciurus, 38
chocoensis, Dasyprocta, 745, 753, 754
chonensis, Sigmodon, 570, 571
chonoticus, Abrothrix, 123
chonoticus, Mus, 122, 124
chotanus, Microryzomys, 357
chotanus, Oryzomys, 357
Chraeomys, 110



Index 1301

crassicaudata, Lutreolina, 331
crassicaudus, Isothrix, 900, 998, 999
crassidens, Lagidium, 774
crassirostris, Heteromys, 53, 54, 56, 57
crassispina, Neotyphloceras, 77, 170, 563
crassus, Lagostomus, 779, 781, 782
criceticola, Protospirura, 240
Cricetidae, 58
Cricetinae, 58, 66
cricetivora, Eutrombicula, 645
Cricetomys, 52

anomalus, 52, 53
Cricetus, 52, 585, 765

anomalus, 52, 53
chincilla, 766
laniger, 765, 768

criniger, Lagotis, 774, 781
crinigerum, Lagidium, 774
crinitus, Oryzomys, 440
cristata, Cavia, 748, 752
cristata, Cutia, 748
cristata, Dasyprocta, 744, 748
cristata, Loncheres, 896
cristatus, Chloromys, 736
cristatus, Echimys, 878, 894, 895, 896, 

916
cristatus, Nelomys, 878, 896
crocodiles, Caiman, 724
Crocodilus, 724

acutus, 724
croconota, Dasyprocta, 737, 739, 741, 742, 

743, 748, 749, 751, 752, 753
Crotiscus, 79, 576

danae, 652
desdentatus, 451, 637

Croton, 393
scouleri, 393

crucei, Microxus, 110
cruceri, Abrothrix, 116
cruceri, Akodon, 115, 116
cruceri, Chraeomys, 115
cruceri, Chroeomys, 115
cruzi, Levinseniella, 221, 272
cruzi, Monarrhenos, 221, 272
cruzi, Trypanosoma, 89, 496, 685, 739, 750, 

999, 1034, 1037
Cryptocarpus, 392, 393

pyriformis, 392, 393
Cryptosphingurus, 792
Ctenidiosomus, 576, 645, 652

perplexus, 645, 652
Ctenocephalides, 240

felis, 240
Ctenomyidae, 689, 690, 805, 818
Ctenomys

andersoni, 821, 822, 823, 835, 850, 862, 
871

anthonii, 871
antonii, 871
argentinus, 821, 822, 826, 827, 829, 830, 

831, 844, 853, 856, 864, 875
atacamensis, 837, 838
australis, 821, 822, 823, 835, 850, 862, 

871
azarae, 823, 824, 850, 866, 871
barbarus, 836, 837
bergi, 824, 835, 842, 850, 866, 869, 877
bicolor, 824, 825, 851, 866

columbianus, Melanomys, 348, 350, 351, 352, 
353

columbianus, Oryzomys, 352
comatum, Podostemun, 74
comes, Galea, 704, 705
commutatus, Mus, 428
comosus, Odontacarus, 652
compacta, Azorella, 475, 478
concolor, Hesperomys, 395, 402, 403
concolor, Oecomys, 395, 396, 398, 402, 403, 

404, 405, 408, 410, 411, 412, 413, 414, 
415, 417

concolor, Oryzomys, 397, 400, 401, 402, 403, 
404, 405, 408, 411, 414, 416

concolor, Puma, 776, 783, 1022
conifer, Necromys, 233, 234, 235, 238, 239, 241
connectens, Chelemys, 129
connectens, Notiomys, 128, 130
conoveri, Chacomys, 829
conoveri, Ctenomys, 819, 820, 821, 822, 826, 

829, 830, 831, 846
consicus, Heteromys, 55
Conspicuum, 272

minor, 272
constrictor, Boa, 724, 783
contigua, Hoplopleura, 334
contorta, Pinus, 134
contradictus, Thomasomys, 624, 625, 637, 

640, 641
Convolulaceae, 1042
Convolvulus, 1042
coppingeri, Calomys, 429
coppingeri, Hesperomys, 428, 429
coppingeri, Oryzomys, 428
cordobensis, Hesperomys, 499
cordovensis, Calomys, 499, 500
cordovensis, Hesperomys, 500
cordubensis, Pithanotomys, 1044
cordubensis, Tympanoctomys, 1043
coronatum, Tapironema, 335
coronatus, Calomys, 313, 319, 320
Cortadeira, 181, 221, 252, 538

selloana, 221, 273
cortensis, Hesperomys, 499
Corydalidae, 287
couesi, Hesperomys, 440
couesi, Oryzomys, 355, 439, 440, 441, 442
couesi, Rhipidomys, 587, 589, 590, 592, 593, 

603, 614, 615
couesi, Tylomys, 586, 592
couesii, Rhipidomys, 592
couiy, Hystrix, 803
courbaril, Hymenaea, 744
coyhaiquensis, Ctenomys, 821, 828, 830, 831
coypou, Hydromis, 1020
coypou, Potamys, 1021
coypu, Myopotamus, 1021
coypus, Castor, 1020, 1021
coypus, Hydromys, 1021
coypus, Mus, 1020
coypus, Myocastor, 1020, 1021, 1022
coypus, Myopotamus, 1021
coypus, Ondatra, 1020
cozumelae, Oryzomys, 440
Craneopsylla, 95

minerva, 95, 163, 166, 170, 201, 240, 335, 
425, 558, 563, 621

wolffhuegeli, 166, 170, 563

brandtii, 798
centralis, 798
ichillus, 792, 794, 800, 801, 804
insidiosus, 790, 793, 795, 796, 804
koopmani, 797
longicaudatus, 797
melanurus, 793, 795, 796
mexicanus, 791, 799, 801, 802
nigricans, 803
nycthemera, 793, 797, 803
nycthemerae, 797
pallidum, 795
pallidus, 795
platycentrotus, 798
prehensilis, 787, 792, 797, 798, 799, 801, 

803
pruinosus, 792, 794, 799, 800, 804
quichua, 792, 800, 801
richardsoni, 800
roberti, 803
roosmalenorum, 787, 792, 794, 800, 801, 

804
rothschildi, 800, 801
rufescens, 789, 792, 794, 801, 802
sanctaemartae, 798
sericeus, 803
simonsi, 793
sneiderni, 802
speratus, 793, 795, 802, 803
spinosus, 793, 795, 803
tricolor, 798
vestitus, 787, 789, 792, 794, 799, 800, 804, 

805
villosus, 792, 803

Coendu, 791
affi nis, 803
boliviensis, 798
brandtii, 798
insidiosus, 795
melanurus, 796
nycthemera, 797
pallidus, 795
sericeus, 803
spinosus, 803
tricolor, 798
villosus, 803

Coendus, 791
coipou, Hydromys, 1020
Coiza, 692

porcellus, 700
colburni, Ctenomys, 821, 828, 840
Coleoptera, 273, 291, 1036
colibreve, Ratton, 235, 242, 244
Colliguaya, 830

saliscifolia, 830
collinus, Akodon, 169
collinus, Delomys, 81, 82, 83
collinus, Rhipidomys, 589
collinus, Thomasomys, 81
colocolo, Leopardus, 479, 777
cololoi, Hydrochoerus, 721
colombiae, Amblyopinus, 662
colombiana, Dasyprocta, 744, 745, 753, 

754
colombianus, Proechimys, 978, 979
coludo, Ctenomys, 829, 833, 834, 838, 841, 

875, 876
columbianus, Akodon, 352
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cunicularius, Cercomys, 900, 992, 993
Cuniculidae, 689, 690, 726, 727
cuniculoides, Reithrodon, 560, 561, 562, 

563
Cuniculus, 727, 728, 730, 731, 733

alba, 729, 730
andina, 732
fulvus, 729
guanta, 729
hernandezi, 732, 733
laticeps, 729
mexianae, 729
mexicanae, 729
nelsoni, 729
paca, 729, 730, 731, 734
sierrae, 732
sublaevis, 729
subniger, 729
taczanowskii, 729, 731, 732, 733, 785
virgatus, 729

cuniculus, Oryctolagus, 719
Cunoniaceae, 666, 817
curasoae, Oryzomys, 441, 442, 443
currentium, Reithrodon, 560, 564, 565
cursor, Akodon, 146, 147, 148, 149, 151, 162, 

163, 164, 179, 180, 181, 183, 187, 188, 
189, 190, 203, 204

cursor, Habrothrix, 150, 162, 163
cuscinus, Guerlinguetus, 41
cuscinus, Sciurus, 40, 41
Cuscomys, 666, 805, 806, 811, 815, 816

ashaninka, 666, 806, 815, 816, 817, 818
boliviensis, 810
oblativus, 816, 817, 818

cuscus, Lagidium, 772, 774, 775
cuscus, Viscaccia, 774
Cuterebra, 989
Cuterebridae, 302
Cutia, 736, 757

acuchy, 757
azarae, 737, 739, 748
brasiliensis, 737, 748, 810
cristata, 748
paraguayensis, 737

cutleri, Cavia, 808
cuvieri, Abrocoma, 807, 808, 809
cuvieri, Habrocoma, 808
cuvieri, Lagidium, 774
cuvieri, Lagotis, 771, 773
cuvieri, Proechimys, 953, 961, 963, 967, 970, 

971, 972, 973, 974, 975, 976
cuvieri, Viscaccia, 771, 774
cyaneus, Mus, 1041
cyaneus, Spalacopus, 1041
cyanus, Hypudaeus, 1041
cyanus, Mus, 1040, 1041
cyanus, Peophagomys, 1041
cyanus, Spalacopus, 1039, 1040, 1041, 1042, 

1043
Cyathea, 655
cyniclus, Pediolagus, 719
Cynodon, 857

dactylon, 857
Cyperaceae, 333, 335, 664, 715, 834

dabbenei, Euneomys, 88
dabbenei, Hydrochoerus, 721, 722
Dactylinus, 881

opimus, 475, 709, 819, 821, 845, 854, 855, 
859, 867, 873, 874

optimus, 854
osgoodi, 836, 846, 847, 869
osvaldoreigi, 855, 856
pallidus, 838
paraguayensis, 856
pearsoni, 821, 827, 828, 831, 840, 857, 858, 

859, 864, 873
pernix, 838
perrensi, 821, 831, 832, 840, 856, 857, 858, 

859, 864
perrensis, 858
peruanus, 859, 860, 869
pilarensis, 822, 826, 844, 856, 860
pontifex, 850, 861
porteousi, 821, 822, 823, 835, 850, 861, 862
priscus, 819
pundti, 819, 821, 862, 863, 869
recessus, 822, 850, 871, 872
rionegrensis, 821, 850, 862, 863, 864
robustus, 830, 838, 846, 847
roigi, 821, 840, 857, 858, 864, 865
rondoni, 853, 865, 856
rosendopascuali, 866, 867
saltarius, 821, 855, 867
scagliai, 821, 855, 867, 868
sericeus, 819, 821, 829, 868, 869
seriseus, 868
sociabilis, 820, 821, 840, 845, 860, 863, 

869, 870
steinbachi, 821, 826, 836, 870
sylvanus, 836, 837
talarum, 819, 820, 821, 822, 835, 850, 863, 

867, 871, 872, 874
torquatus, 819, 820, 821, 827, 828, 835, 

840, 841, 851, 857, 858, 863, 864, 872, 
873

tuconax, 821, 873, 874
tucumanus, 821, 822, 844, 850, 853, 860, 

867, 874, 875
tulduco, 875, 876
utibilis, 836, 837
validus, 821, 864, 875, 876
viperinus, 876, 877
“yolandae,” 820, 827, 866, 877

cuandu, Hystrix, 797
Cuclanthaceae, 361
cucutae, Guerlinguetus, 36
cucutae, Histriosciurus, 35
cucutae, Mesosciurus, 35
cucutae, Sciurus, 34, 35
Cudahyomys, 62

moorei, 62
cuja, Galictis, 776, 783, 809
culeou, Chusquea, 429
culpaeus, Lycalopex, 262, 476, 498, 520, 769, 

776, 809, 1031
cumananus, Rhipidomys, 592, 593, 614
cumingii, Octodon, 1030, 1032, 1034
cummingii, Octodon, 1032
Cummingsia, 637

barkleyae, 656
inopinata, 637, 647, 658

cuneifolia, Proustia, 1033
cunicularia, Athene, 88, 125, 221, 530, 783, 

1033, 1035
cunicularis, Cavia, 748

Ctenomys (cont.)
boliviensis, 821, 822, 825, 826, 828, 830, 

836, 838, 839, 847, 848, 852, 853, 866, 
870, 874

bonaerenses, 819
bonariensis, 819, 865
bonettoi, 826, 827, 864, 866, 877
brasiliensis, 820, 822, 825, 826, 827, 828, 

830, 855
brunneus, 848
budini, 836, 837, 842
chilensis, 838
colburni, 821, 828, 840
coludo, 829, 833, 834, 838, 841, 875, 876
conoveri, 819, 820, 821, 822, 826, 829, 830, 

831, 846
coyhaiquensis, 821, 828, 830, 831
dicki, 846
dorbignyi, 827, 831, 832, 856, 857, 858, 

859, 864
d’orbignyi, 831
dorsalis, 832, 833
emilianus, 833
eremicus, 849, 850
eremophilus, 849, 850, 861
fachi, 835
famosus, 833, 834, 838, 876
fl amarioni, 834, 835
fochi, 829, 835, 842, 850
fodax, 821, 835, 836, 847
frater, 821, 829, 836, 837, 842, 846
fueginus, 846, 847
fulvus, 821, 829, 830, 833, 834, 837, 838, 

841, 846, 855, 860, 875, 876
goodfellowi, 821, 826, 830, 838, 839, 853, 

870
haigi, 137, 821, 833, 839, 840, 850, 869, 

870
haigii, 839
ibicuiensis, 821, 840, 841
johanis, 841
johannis, 841, 875, 876
juris, 841, 842, 850, 853
knighti, 829, 842, 843, 861, 868, 876
lami, 821, 835, 840, 841, 843
latro, 821, 822, 826, 843, 844, 850, 853, 

860
lentulus, 839, 840
leucodon, 819, 820, 821, 830, 844, 845
lewisi, 705, 821, 829, 837, 845, 846
luteolus, 839, 854, 867
magellanicus, 821, 836, 846, 847, 852
“mariafarelli,” 820, 847, 848
maulinus, 821, 829, 848, 849, 869
mendocina, 849
mendocinus, 821, 823, 824, 835, 839, 840, 

841, 844, 848, 849, 850, 853, 861, 862, 
866, 871, 874, 875

minimus, 850
minutus, 821, 824, 825, 827, 831, 835, 840, 

841, 843, 850, 851, 852, 863, 864, 872
mordosus, 836, 837
nattereri, 821, 826, 852, 853, 866, 870
neglectus, 846
nigriceps, 854
obscurus, 846
occidentalis, 871, 872
occultus, 871, 872
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decumanus, Proechimys, 953, 954, 955, 984
defi nitus, Phyllotis, 535, 537, 539, 540, 544, 

545
defl ini, Chelemys, 132, 135
degus, Dendrobius, 1030, 1032, 1034
degus, Dendroleius, 1030, 1032
degus, Myoxus, 1030, 1032
degus, Octodon, 809, 1025, 1029, 1030, 1031, 

1032, 1033, 1034, 1035, 1037, 1040, 
1043

degus, Sciurus, 1030, 1032, 1034
Deilemys, 567
delator, Oxymycterus, 247, 248, 249, 250, 

251, 253, 254, 255, 258
delfi ni, Oxymycterus, 128
delicatulus, Oligoryzomys, 423
delicatus, Oligoryzomys, 417, 418, 419, 422, 

423, 424, 432
delicatus, Oryzomys, 427, 432
delicatus, Salinomys, 555, 556
Delomys, 67, 70, 71, 72, 79, 80, 81, 82, 120, 

454, 479, 571, 572, 573, 621
collinus, 81, 82, 83
dorsalis, 81, 82, 83, 103
lechei, 81
sublineatus, 81, 83

Delostichus, 809
Deltamys, 140, 141, 142, 144, 145, 148, 149, 

176, 219, 220, 221, 222, 277
kempi, 219, 220, 221, 222
langguthi, 220

delticola, Oligoryzomys, 434, 435
delticola, Oryzomys, 434
demararae, Myoprocta, 757, 758
demissa, Galea, 706, 707, 711
Dendrobius, 1030

degus, 1030, 1032, 1034
Dendroleius, 1030, 1032

degus, 1030, 1032
denigratus, Proechimys, 1016, 1017
denigratus, Trinomys, 1010, 1015, 1016, 1017, 

1019
dentei, Polygenis, 163, 190
deppei, Sciurus, 42
descoleana, Begonia, 74
desdentatus, Crotiscus, 451, 637
destructor, Hesperomys, 424, 425
destructor, Oligoryzomys, 417, 419, 420, 421, 

422, 424, 425
destructor, Oryzomys, 424
devius, Nephelomys, 378
Deyeuxia, 268, 715
diana, Chinchilla, 782
dichrous, Mus, 543
dicki, Ctenomys, 846
Dicrocoeliidae, 272
Dicrostonyx, 727
Dictyoptera, 291
didelphoides, Echimys, 878, 906
didelphoides, Loncheres, 906, 907
didelphoides, Makalata, 905, 906, 907, 908, 

909, 910, 913, 944
didelphoides, Mesomys, 907
didelphoides, Nelomys, 878
dienteslargus, Odontacarus, 645, 652
Digitaria, 565
digitata, Werneria, 105
dimidiatus, Echimys, 1004

catrinae, 737, 739, 740
caudata, 737, 738, 739, 745
cayanus, 748, 749
cayennae, 748
chocoensis, 745, 753, 754
colombiana, 744, 745, 753, 754
cristata, 744, 748
croconota, 737, 739, 741, 742, 743, 748, 

749, 751, 752, 753
exilis, 757, 759, 761
felicia, 737, 738, 739
fl avescens, 748, 749
fuliginosa, 737, 738, 742, 743, 744, 745, 

753, 754
guamara, 737, 745, 746
iacki, 736, 737, 746, 747
isthmica, 756
kalinowskii, 737, 745, 747, 748
leporina, 737, 740, 743, 746, 748, 749, 750, 

751
leptura, 757, 758
lucifer, 748, 749
lunaris, 748, 749
maraxica, 741
mesatia, 743
milleri, 759
nigra, 743
nigricans, 742, 743, 744
nigriclunis, 752
pallida, 743
pandora, 753, 754
paraguayensis, 737, 738, 739
patachonica, 718
patagonica, 718
patagonum, 718
prymnolopha, 734, 737, 752, 753
punctata, 737, 738, 745, 753, 754
rarea, 737
rubrata, 748, 749, 751
urucuma, 737, 738, 740
variegata, 737, 738, 740, 743, 744, 753, 754, 

755, 756
yungarum, 737, 738
zamorae, 743
zuliae, 754

Dasyproctidae, 689, 690, 695, 718, 727, 733, 
735

Dasypsyllus lewisi, 621
dasythrix, Echimys, 915, 920, 921, 924
dasythrix, Loncheres, 920
dasythrix, Nelomys, 920
dasythrix, Phyllomys, 895, 917, 920, 922, 

926
dasytrichos, Arvicola, 249, 252
dasytrichos, Hesperomys, 252
dasytrichos, Hypudaeus, 249, 252, 266
dasytrichos, Lemmus, 249, 252
dasytrichos, Mus, 252
dasytrichos, Oxymycterus, 253, 254
dasytrichus, Hypudaeus, 253
dasytrichus, Oxymycterus, 249, 250, 252, 253, 

254, 257, 258, 259, 263, 254, 266
dayi, Akodon, 149, 150, 164, 165, 168, 193, 

203
dayi, Chalcomys, 164
deceptor, Hypsimys, 159, 160
decoloratus, Phyllotis, 475, 476
decumanus, Echimys, 955

dactylinus, Dactylomys, 878, 881, 882, 883, 
884, 885

dactylinus, Echimys, 878, 881, 883
Dactylomyinae, 878, 879, 880
Dactylomys, 878, 880, 881, 885, 943, 1019

amblyonyx, 885, 886
boliviensis, 881, 882, 883, 884, 885
canescens, 883, 884
dactylinus, 878, 881, 882, 883, 884, 

885
dactylomys, 883
modestus, 883, 884
peruanus, 881, 884, 885
typus, 881, 883

dactylomys, Dactylomys, 883
dactylon, Cynodon, 857
danae, Crotiscus, 652
Dankomys, 141, 142

simpsoni, 142
daphne, Thomasomys, 619, 621, 622, 625, 

632, 633, 641, 642
Daptomys, 287, 288

oyapocki, 290
peruviensis, 290
venezuelae, 287, 291

darienensis, Reithrodontomys, 62
dariensis, Dasyprocta, 754
dariensis, “Handleomys,” 324
dariensis, Macrogeomys, 50
dariensis, Orthogeomys, 50, 51
dariensis, Oryzomys, 324
darlingi, Diplomys, 891, 893
darlingi, Isothrix, 892
darlingi, Phyllomys, 892
darwini, Hesperomys, 345, 543
darwini, Holochilus, 326, 334, 335
darwini, Nesoryzomys, 390, 391
darwini, Oryzomys, 391
darwini, Phyllotis, 535, 536, 537, 539, 541, 

542, 543, 544, 545, 547, 548, 549, 550, 
551, 552, 553, 554, 555, 558, 559

darwinii, Hesperomys, 319
darwinii, Mus, 543
Darwiniothamnus, 392

tenuifolius, 392, 393
Dasipsyllus, 637

gallinulae, 637
lewisi, 621

Dasynotus, 52
anomalus, 52, 53

Dasyprocta, 694, 716, 728, 733, 734, 735, 
736, 737, 738, 739, 740, 751, 756

acouchy, 736, 757, 758
acuchi, 757
acuchy, 757
acuschy, 757
acuti, 748
acuty, 748
aguti, 741, 742, 746, 747, 748, 749, 751, 

752
agutti, 749
apurensis, 743, 744
aurea, 737, 739, 740
azarae, 694, 734, 737, 738, 739, 740, 741, 

743, 749, 754, 755, 756
azarai, 737
boliviae, 737, 738, 739, 740, 741, 755
candelensis, 744, 753, 754
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elegans, 1016
ferrugineus, 944, 945, 946
fl avidus, 912
fuliginosus, 1016
grandis, 895, 929, 930
guianae, 907
gymnurus, 941, 942
handleyi, 907, 908
hispidus, 744, 878, 945, 946
inermis, 991, 995, 996
kerri, 920, 921
labilis, 892
lamarum, 921
laticeps, 935, 936, 937
leptosomus, 1015
longicaudatus, 975
longirostris, 907
macoura, 907
macrourus, 907
macrura, 907, 909
macrurus, 907, 909
medius, 895, 923
mincae, 987, 988
myosurus, 975, 1016
nigrispina, 915, 924
nigrispinus, 924
obscura, 909
occasius, 910, 912, 913
orinoci, 901
pagurus, 904
paleacea, 896
paleaceus, 896, 897
pictus, 889, 890
punctatus, 913, 914
rhipidurus, 930, 931
rufodorsalis, 928, 929
saturnus, 895, 897, 898
semispinosus, 910, 941, 942, 978, 979
semivillosus, 895, 912, 914
setosus, 1015, 1016
spinosus, 894, 895, 937, 938, 939, 940
sulcidens, 933, 934
thomasi, 925, 926
trinitatis, 951, 952, 988
unicolor, 915, 927
urichi, 988, 989
vieirai, 895, 897, 898
villosus, 899, 901

echinata, Caesalpinia, 1011
Echinococcus, 1034

granulosus, 1034
Echinolaelaps, 451

lowei, 451
Echinomyinae, 888
Echinomys, 327, 894, 895, 938, 945, 1001

albispinus, 1003
brachyurus, 938, 939
cajennensis, 1016
cayennensis, 952, 966, 1016
centralis, 978
hispidus, 945
leptosoma, 1015
longicaudatus, 952, 975
semispinosus, 978
spinosus, 938
trinitatis, 988

Echinoparyphium, 938
scapteromae, 938

dorsalis, Akodon, 80, 81
dorsalis, Ctenomys, 832, 833
dorsalis, Delomys, 81, 82, 83, 103
dorsalis, Hesperomys, 80, 81
dorsalis, Myopotamus, 1021
dorsalis, Thomasomys, 80, 83, 103
dosytrichos, Mus, 249, 252, 253, 254
Drimys, 117

winteri, 117, 124
dryas, Oecomys, 398, 399
dryas, Oligoryzomys, 358
dryas, Oryzomys, 358, 359, 399
dryas, Rhipidomys, 398, 399, 400
dryas, Thallomyscus, 356, 358
Drymoreomys, 292, 308, 309

albimaculatus, 308, 309, 310
dubius, Mus, 493
dubius, Calomys, 494
dubosti, Neacomys, 362, 363, 364, 367
ducilla, Eligmodontia, 497, 498
ducilla, Hesperomys, 497
ducillus, Calomys, 497, 498
ducillus, Hesperomys, 497
duida, Hadrosciurus, 18
duida, Sciurus, 18
duida, Urosciurus, 18
dumetorum, Mus, 428
dunaris, Eligmodontia, 510, 512, 513, 514, 519
dunni, Polygenis, 334
Dushimys, 64, 291

ecaudatus, Mesomys, 944, 945, 946, 947, 949
ebriosus, Neotomys, 79, 100, 101, 172, 195
Echimyidae, 327, 400, 688, 689, 690, 763, 

789, 790, 805, 806, 877, 878, 879, 880, 
932, 948, 950, 1019

Echimyinae, 878, 879, 880, 888, 890, 899, 944
Echimys, 878, 879, 881, 888, 889, 890, 891, 

893, 894, 895, 896, 899, 900, 901, 906, 
911, 915, 916, 925, 928, 929, 930, 931, 
933, 934, 935, 936, 938, 941, 943, 944, 
945, 951, 952, 992, 993, 994, 1001

albispinosus, 1003
albispinus, 1003
antricola, 993
apereoides, 991, 992, 993, 994
armatus, 907, 908, 909, 913, 915, 919, 930
bistriatus, Echimys, 899, 901
blainvillei, 915, 918, 923, 926
brasiliensis, 919
braziliensis, 919
brevicauda, 971
caniceps, 891, 892
canicollis, 953, 954
carrikeri, 911
castaneus, 906, 907, 908, 912
cayennensis, 878, 952, 966, 975, 1003, 1015, 

1016
cherriei, 966, 967
chrysaeolus, 983, 984
chrysurus, 878, 893, 895, 896, 897, 898, 930
cinnamomeus, 1015
cristatus, 878, 894, 895, 896, 916
dactylinus, 878, 881, 883
dasythrix, 915, 920, 921, 924
decumanus, 955
didelphoides, 878, 906
dimidiatus, 1004

dimidiatus, Nectomys, 440
dimidiatus, Oryzomys, 439, 440, 442
dimidiatus, Proechimys, 1001, 1004, 1005
dimidiatus, Trinomys, 1001, 1002, 1004, 1005, 

1006, 1010, 1011
diminutivus, Mus, 428
diminutus, Akodon, 161
Dinomyidae, 689, 762, 763, 783, 784, 789
Dinomys, 784, 785

branickii, 784, 785, 786
gigas, 785
occidentalis, 785
pacarana, 784

Dioscorea, 1042
Diplomys, 888, 889, 890, 891, 915, 916, 928, 

930
caniceps, 891, 892, 893
darlingi, 893
labilis, 891, 892, 893
rufodorsalis, 929

Dipodomyinae, 51
Dipodomys, 1047

microps, 1047
Diptera, 282, 302, 581
Dipteryx, 23
Dipus, 780

maximus, 780, 781, 783
Discoreaceae, 1042
disgrega, Ferrisella, 1034
dispar, Thomasomys, 624, 625, 637, 642, 643
Distichlis, 715
distinctus, Gyropus, 999
divaricata, Larrea, 814, 815
dolichonyx, Abrothrix, 112
dolichonyx, Akodon, 111
dolichonyx, Chroeomys, 112
dolichonyx, Hesperomys, 111, 112
dolichonyx, Mus, 111
Dolichotinae, 690, 691, 716, 724
Dolichotis, 690, 691, 716, 718, 719

australis, 718
ballivianensis, 719
centralis, 717, 719
centricola, 718
magellanica, 718
magellanicus, 718, 719
patachonica, 718
patagona, 718
patagonica, 719
patagonicha, 718
patagonum, 717, 718
patichonica, 718
salinica, 719
salinicola, 717, 719, 720

dolores, Akodon, 148, 149, 150, 165, 166, 
167, 170, 193, 195, 201, 203

dombeyi, Nothofagus, 91, 1028
domorum, Graomys, 524, 525, 527, 528, 562
domorum, Phyllotis, 527
donacophilus, Callicebus, 319
dorbignyi, Andalgalomys, 471
dorbignyi, Ctenomys, 827, 831, 832, 856, 857, 

858, 859, 864
d’orbignyi, Ctenomys, 831
dorbignyi, Graomys, 471
dorea, Graomys, 524
doris, Oxymycterus, 258, 259, 260, 262
dormorum, Eligmodontia, 527
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Escallonia, 830
rubra, 830

Escalloniaceae, 830
esmeraldarum, Nectomys, 450
esmeraldarum, Sigmodontomys, 450
Espeletia, 98, 669
espinoso, Ratton, 938
Eubrachylaelaps, 95, 377

rotundus, 95, 377
Eucalyptus, 178, 661
Eucelophorus, 818
Eugenia, 1018
Eulaelaps, 221

halleri, 316
stabularis, 221, 240, 563

Eulinognathus, 809
chilensis, 809

Eumysopinae, 878, 879, 880, 890, 895, 931, 
932, 944, 1001

Euneomys, 67, 70, 71, 72, 83, 84, 85, 86, 89, 
92, 100, 104, 465, 466, 473, 474, 522, 
524, 531, 533, 563

alsus, 533, 534
boliviensis, 474
chinchilloides, 77, 84, 85, 86, 87, 88, 89, 

1048
dabbbeni, 88
dabbenei, 88
fossor, 83, 84, 85, 86, 87, 89
garleppi, 522
leucurus, 477
micropus, 533, 534
mordax, 84, 86, 87
noei, 86
petersoni, 84, 88, 89
pictus, 473, 475
sublimis, 477
ultimus, 85
xanthopygus, 552

Euphorbiaceae, 393, 830
europaeus, Lepus, 718
Euryoryzomys, 102, 293, 312, 313, 321, 329, 

337, 378, 395, 457
boliviae, 313
emmonsae, 204, 314, 315
lamia, 314, 315, 316
legatus, 313, 314, 315, 316
macconnelli, 313, 314, 316, 317, 318
nitidus, 314, 316, 318, 343, 344
russatus, 102, 314, 315, 319, 320, 321, 329, 

451, 454
Euryzygomatomini, 879
Euryzygomatomys, 878, 879, 890, 894, 895, 

915, 931, 932, 933, 935, 936, 937, 938, 
940, 1001

catellus, 939
guiara, 939
spinosus, 936, 937, 938, 939
thomasi, 915, 926

Euschoengastia, 79
pamelae, 637

Euschonygastia, 79
Eutrombicula, 334, 577, 578

alfreddugesi, 334
batatas, 334
cricetivora, 645
goeldii, 451, 652
webbi, 645

gracilipes, 493, 496
griseofl ava, 524, 525, 529
hirtipes, 510, 513, 514, 517, 518
jacunda, 518
laucha, 493, 499, 500
lepida, 497
marica, 519, 520
moreni, 510, 512, 514, 515, 531
morenoi, 514
morgani, 510, 516, 517, 519, 520
musculina, 499, 500
pamparum, 519, 520
puerulus, 510, 513, 517, 518, 519
sorella, 502, 503
tarapacensis, 513
tener, 504
typus, 509, 513, 514, 516, 519, 520, 521, 

546
Elimodon, 509
elioi, Bolomys, 239, 240
eliurus, Hesperomys, 434, 437
eliurus, Oligoryzomys, 431, 434, 435, 436, 437
eliurus, Oryzomys, 434
Elygmodovtia, 509
emeritus, Thomasomys, 625, 645, 646, 659, 

663
emiliae, Lonchothrix, 942, 943, 947
emiliae, Oecomys, 586, 593
emiliae, Oryzomys, 593
emiliae, Rhipidomys, 589, 591, 593, 594, 597, 

603, 606, 608, 610, 611
emilianus, Ctenomys, 833
emmonsae, Euryoryzomys, 204, 312, 313, 314, 

315, 319
emmonsae, Oryzomys, 314
emmonsae, Pampamys, 989
Enchomys, 894
enciscoensis, Paratrombicula, 203
endersi, Oecomys, 398, 399, 400
endersi, Oryzomys, 399
Ephemeroptera, 282, 286
epomophorus, Sciurus, 38
epsilon, Hassalstrongylus, 490
equatoris, Rhipidomys, 601, 602
Equisetum, 361
eremicus, Ctenomys, 849, 850
eremicus, Reithrodontomys, 62, 63
eremophilus, Ctenomys, 849, 850, 861
Eremoryzomys, 293, 309, 310, 311, 312

polius, 293, 311
Erethizon, 786, 787, 788, 791

dorsatum, 786, 787
rufescens, 791

Erethizontidae, 688, 689, 786, 789, 790, 879
Erethizontoidea, 689, 784, 786
Ericaceae, 699
Eriomys, 765, 766

chinchilla, 765, 766
Erioryzomys, 621

laniger, 658
monochromos, 621, 660, 661

Eritranis, 170
andricus, 170

Erodium, 1033
cicutarum, 1033

erro, Thomasomys, 618, 624, 625, 637, 646, 
647, 653, 679

Eryngium, 273

Echinoprocta, 786, 791, 792
rufescens, 792, 810

Echinosciurus, 44
stramineus, 44, 46

Echinostoma, 272
platensis, 272

Echinostomatidae, 46
echinothrix, Proechimys, 940, 953, 956, 957
Echmiys, 894
Ectinorus, 77, 1034, 1037, 1039

barrerai, 166
hapalus, 563
ixanus, 170, 563
levipes, 170, 563
onychius, 563
onychiusonychius, 166
uncinatus, 77

edax, Andinomys, 76, 77, 193, 195
edax, Olallamys, 887, 888
edax, Thrinacodus, 887, 888
edithae, Graomys, 193, 195, 524, 525, 527, 

528, 529
edwardsii, Hesperomys, 136, 137
edwardsii, Notiomys, 108, 109, 135, 136, 137
effi cax, Nectomys, 450
effi cax, Sigmodontomys, 450
Eimeria, 750
elaeagnoides, Matayba, 74
Elaeocarpaceae, 1031
Elanus, 121, 125, 463

leucurus, 121, 125, 463
elassops, Proechimys, 971
elassopus, Proechimys, 971, 972
elatturus, Rhipidomys, 594, 595
elegans, Calomys, 483
elegans, Echimys, 1016
elegans, Eligmodontia, 483, 509, 515, 517, 

519, 521
elegans, Hesperomys, 483, 546
elegans, Loncheres, 1016
elegans, Mus, 483, 519, 520, 546
elegans, Proechimys, 1016, 1017
elegans, Ptyssophorus, 561
elegans, Trinomys, 1015, 1016, 1017
elegantulus, Phyllotis, 546, 547
Eleocharis, 715
eleusis, Thomasomys, 624, 625, 626, 643, 644, 

645, 655, 656
eliasi, Proechimys, 1006, 1007
eliasi, Trinomys, 1000, 1001, 1002, 1006, 

1007, 1008, 1010, 1011, 1013, 1014, 
1018, 1019

Eligmodon, 509
moreni, 509, 514, 515

Eligmodontia, 195, 465, 466, 468, 482, 483, 
508, 509, 510, 511, 521, 524, 1048

bimaculatus, 482, 493
boliviae, 484, 485
bolsonensis, 195, 508, 510, 511, 512, 515, 

518, 519, 520, 521
callosa, 484, 485
carilla, 497, 498
centralis, 525
chacoensis, 525
domorum, 527
ducilla, 497, 498
dunaris, 510, 512, 513, 514, 519
elegans, 483, 519
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fulgens, Oryzomys, 440
fulgida, Cavia, 692, 697, 698, 700
fulgida, Prea, 697
fuliginosa, Dasyprocta, 737, 738, 742, 743, 

744, 745, 747, 749, 752, 753, 754, 755, 
756

fuliginosa, Loncheres, 1016
fuliginosa, Proechimys, 1016
fuliginosus, Akodon, 278
fuliginosus, Echimys, 1016
fuliginosus, Echinomys, 1016
fuliginosus, Habrothrix, 277, 278
fuliginosus, Hesperomys, 277, 278
fuliginosus, Proechimys, 1016
fulminatus, Hadrosciurus, 20
fulminatus, Sciurus, 20
fulminatus, Urosciurus, 20
fulvescens, Akodon, 177, 178
fulvescens, Oligoryzomys, 417, 423, 424, 427, 

432, 433
fulvescens, Phyllotis, 543, 544
fulvinus, Nectomys, 371
fulvirostris, Microryzomys, 358, 359
fulvirostris, Oligoryzomys, 358, 359
fulvirostris, Oryzomys, 358, 359
fulviventer, Oecomys, 414
fulviventer, Oryzomys, 414, 416
fulviventer, Rhipidomys, 585, 587, 589, 594, 

595, 600, 612, 613, 616
fulviventer, Sigmodon, 517
fulviventer, Tylomys, 686, 687
fulviventris, Rhipidomys, 594
fulvus, Coelogenus, 729
fulvus, Coelogenys, 729
fulvus, Ctenomys, 821, 829, 830, 833, 834, 

837, 838, 841, 846, 855, 860, 875, 876
fulvus, Cuniculus, 729
fumeus, Akodon, 148, 149, 151, 159, 160, 162, 

167, 168, 172, 173, 175, 176, 178, 185, 
191, 197, 200

fumeus, Chilomys, 577, 578, 579
fumeus, Thomasomys, 625, 647, 648, 649, 682
fumigatus, Macroxus, 18
fumipes, Auliscomys, 533, 534
fumipes, Phyllotis, 533, 534
fumosus, Chelemys, 129, 130
fumosus, Notiomys, 129
Funambulus, 4, 10, 33

aestuans, 10
chrysurus, 33, 35
gilvigularis, 10
pucheranii, 33, 41, 42
pusillus, 4

fuscatus, Aepeomys, 322, 323, 575
fuscatus, Handleyomys, 321, 322, 323
fuscatus, Thomasomys, 322
fuscinus, Akodon, 238, 240
fuscinus, Zygodontomys, 238, 239
fusco-ater, Abrothrix, 119
fusco-ater, Mus, 118
fusculus, Microsciurus, 31, 32
fusculus, Sciurus, 31
fuscus, Aconaemys, 1023, 1025, 1026, 1027, 

1028, 1029, 1040
fuscus, Auliscomys, 473
fuscus, Coelogenys, 729
fuscus, Phyllotis, 546, 547
fuscus, Schizodon, 1026, 1027

fl avescens, Oryzomys, 425
fl avicans, Oecomys, 397, 400, 403, 404, 415
fl avicans, Oryzomys, 403, 404, 414, 416, 417
fl avidens, Cavia, 705
fl avidens, Cerodon, 705
fl avidens, Galea, 704, 705, 706
fl avidens, Kerodon, 705
fl avidior, Auliscomys, 474
fl avidior, Euneomys, 474
fl avidior, Phyllotis, 474
fl avidus, Echimys, 912
fl avidus, Isthmomys, 60
fl avidus, Loncheres, 912
fl avidus, Megadontomys, 60
fl avidus, Pattonomys, 910, 911, 912, 915
fl avidus, Peromyscus, 60
fl aviventer, Macroxus, 25
fl aviventer, Microsciurus, 24, 25, 26, 27, 28, 

29, 30, 31, 32
fl aviventer, Sciurus, 25
fl aviventris, Macroxus, 25
fl aviventris, Sciurus, 25
fl orenciae, Microsciurus, 25, 26
fl orenciae, Oecomys, 398, 399
fl orenciae, Oryzomys, 399
fochi, Ctenomys, 829, 835, 842, 850
fodax, Ctenomys, 821, 835, 836, 847
foncki, Abrothrix, 123
foncki, Mus, 122, 124
forattini, Leishmania, 1014, 1016
formosus, Auliscomys, 466, 473
fornesi, Oligoryzomys, 293, 355, 417, 419, 

426, 427, 430, 431, 436
fornesi, Oryzomys, 426, 430
fortis, Listronius, 170
fossilis, Lonchophorus, 915, 916, 917
fossor, Chelemyscus, 85, 86
fossor, Euneomys, 83, 84, 85, 86, 87, 89
fossor, Geoxus, 133, 134
fossor, Notiomys, 133, 134
fossor, Notoxus, 134
fossor, Reithrodon, 84, 85, 86
fossorius, Mus, 210
fosteri, Cercomys, 991, 992, 998
fosteri, Thrichomys, 991, 992, 998, 999
fosteri, Tricomys, 998
foxi, Androlaelaps, 276
francei, Abrothrix, 118, 119, 120
francei, Akodon, 118, 119, 120
fraseri, Macroxus, 46
frater, Ctenomys, 821, 829, 836, 837, 842, 846
fraterculus, Zygodontomys, 462, 464
fraternus, Thomasomys, 652, 653
freitasi, Gyropus, 997
freitasi, Stilestrongylus, 240
frenata, Mustela, 666, 696, 817
frida, Calomys, 502
frida, Hesperomys, 502, 503
frontalis, Oecomys, 414, 417
frontalis, Oryzomys, 414
fronto, Gyldenstolpia, 222, 223, 224, 225
fronto, Kunsia, 141, 144, 222, 223, 224, 225, 

229, 270
fronto, Scapteromys, 222, 223, 224
frustrator, Akodon, 461, 462
frustratus, Polygenis, 190, 240, 335
fruticicolus, Phyllotis, 540
fueginus, Ctenomys, 846, 847

Eutropicola, 576
evae, Reithrodon, 562, 563
excelsa, Barreropsylla, 166
excelsa, Bertholletia, 744, 756
exiguus, Mus, 428
exilis, Cavia, 757
exilis, Dasyprocta, 757, 759, 761
exilis, Myoprocta, 757, 758, 759, 760, 761, 762
expulsus, Calomys, 240, 483, 487, 490, 491, 

492
expulsus, Hesperomys, 482, 487, 490
expulsus, Mus, 482, 490
expulsus, Oryzomys, 490
expulsus, Zygodontomys, 482, 490

Fabaceae, 520, 546, 556, 774, 867, 1011, 
1039, 1045, 1047, 1048

fachi, Ctenomys, 835
fagaroides, Weinmannia, 817
fahrenholzi, Androlaelaps, 95, 190, 240, 276, 

334, 335, 563, 645
Falco, 493

sparverius, 493
famatina, Abrocoma, 807, 808, 810, 812, 813, 

814, 815
famatinae, Lagidium, 771, 772, 774, 775
famosus, Ctenomys, 833, 834, 838, 876
fasciculatum, Paspalum, 334
fecundus, Calomys, 195, 486
fecundus, Hesperomys, 484
felicia, Dasyprocta, 737, 738, 739
felis, Ctenocephalides, 240
ferminae, Guerlinguetus, 36
ferminae, Mesosciurus, 35
ferminae, Sciurus, 36
fernandinae, Nesoryzomys, 390, 391, 392, 393
ferreirai, Neusticomys, 65, 288, 289
Ferrisella, 1034, 1037, 1039, 1047

chilensis, 1034
disgrega, 1034

ferruginea, Lomatia, 124
ferrugineus, Echimys, 944, 945, 946
ferrugineus, Mesomys, 944, 945, 946, 947, 

948, 949
ferrugineus, Oryzomys, 102
ferrugineus, Phaenomys, 102, 103
ferrugineus, Proechimys, 946
ferrugineus, Thomasomys, 102, 103
fervidus, Rhipidomys, 609, 610
festina, Cavia, 701, 702, 703, 704
Festuca, 137, 158, 178, 187, 268, 709, 776

pallescens, 137
Ficus, 180, 448

organensis, 180
fl amarioni, Ctenomys, 821, 823, 834, 835, 

850, 862
fl ammarum, Reithrodon, 560, 561
fl ammeus, Asio, 125, 478
fl ammifer, Guerlinguetus, 18
fl ammifer, Hadrosciurus, 16, 18, 19
fl ammifer, Sciurus, 16, 18
fl avescens, Calomys, 418, 425
fl avescens, Dasyprocta, 748, 749
fl avescens, Hesperomys, 418, 425
fl avescens, Mus, 425, 426
fl avescens, Oligoryzomys, 93, 95, 187, 193, 

195, 417, 418, 419, 421, 425, 426, 431, 
435
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gracilis, Cavia, 694, 700
gracilis, Hectopsylla, 170, 563
gracilis, Oryzomys, 324
gracilis, Thomasomys, 621, 624, 626, 639, 640, 

649, 650, 651, 665, 666, 668
Gramineae, 1048
granatensis, Guerlinguetus, 34, 36, 37, 38, 39
granatensis, Notosciurus, 2, 20, 33, 34, 36, 

39, 40
granatensis, Sciurus, 16, 33, 34, 36, 37, 38, 39
grandis, Echimys, 895, 929, 930
grandis, Loncheres, 879, 906, 929, 930
grandis, Makalata, 929, 930
grandis, Nectomys, 369, 370, 371, 372, 373, 

377
grandis, Toromys, 895, 929, 930, 931
granulosus, Echinococcus, 1034
Graomys, 195, 274, 465, 466, 468, 470, 471, 

482, 523, 524, 525, 526, 527, 528, 529, 
537

cachinus, 524, 529, 530, 531
centralis, 524, 525, 526, 528, 530
chacoensis, 195, 524, 525, 526, 527, 528, 

529, 530, 531
chacoënsis, 525
domorum, 524, 525, 527, 528, 562
dorae, 524
dorbignyi, 471
edithae, 193, 195, 524, 525, 527, 528, 529
griseofl avus, 195, 524, 525, 526, 527, 528, 

529, 530, 531, 589, 1048
hypogaeus, 514, 515, 531
lockwoodi, 524, 527, 528
medius, 525, 529
olrogi, 470
pearsoni, 471
roigi, 471
taterona, 527

Grapsus, 393
grapsus, 393

grapsus, Grapsus, 393
gratiosus, Proechimys, 1008, 1009
gratiosus, Trinomys, 1001, 1002, 1005, 1008, 

1009, 1010, 1011, 1013, 1014, 1019
graveolens, Bursera, 393
Gripopterygidae, 282
grisebachi, Senecio, 865
griseimembra, Guerlinguetus, 33, 35, 36
griseimembra, Mesosciurus, 35
griseimembra, Sciurus, 36
griseofl ava, Eligmodontia, 524, 525, 529
griseofl avus, Graomys, 195, 524, 525, 526, 

527, 528, 529, 530, 531, 589, 1048
griseofl avus, Hesperomys, 524
griseofl avus, Mus, 524, 543
griseo-fl avus, Mus, 529
griseofl avus, Phyllotis, 515, 524, 525, 527, 529, 

530, 543
griseo-fl avus, Phyllotis, 529
griseogena, Guerlinguetus, 35, 36
griseogena, Macroxus, 35, 41
griseogena, Mesosciurus, 35
griseogena, Sciurus, 34, 35, 36
griseogenys, Sciurus, 35, 42
griseolus, Oligoryzomys, 292, 417, 418, 427
griseolus, Oryzomys, 427
griserufescens, Brucepattersonius, 211, 212, 213
griseus, Lycalopex, 121, 125, 809

gerrardi, Guerlinguetus, 36, 37, 38
gerrardi, Histriosciurus, 34, 35, 37, 38
gerrardi, Mesosciurus, 34, 35, 37, 38
gerrardi, Sciurus, 16, 33, 34, 35, 36, 37, 38
gerrardii, Macroxus, 37
getula, Physaloptera, 376
getulinus, Myoxus, 1032
gigantea, Octodonthoxys, 1034
gigantea, Scolopendra, 493
giganteus, Scirpus, 1034
Gigantolaelaps, 95, 451

canestrinii, 334, 645
gilmorei, 95
goyanensis, 302, 377
mattogrossensis, 435
oudemansi, 95
trapidoi, 325
vitzthumi, 307
wolffsohni, 335, 425, 426, 429

gigas, Dinomys, 785
gilmorei, Gigantolaelaps, 95
gilvicularis, Guerlinguetus, 11
gilvigularis, Funambulus, 10
gilvigularis, Guerlinguetus, 11, 12, 13
gilvigularis, Macroxus, 11
gilvigularis, Sciurus, 10, 11, 13
gilviventris, Sciurus, 10, 11, 13
glaphyrus, Mus, 428
glasgowi, Atricholaelaps, 117, 475
glasgowi, Haemolaelaps, 435
glaucinus, Akodon, 192, 193
glaucinus, Sciurillus, 5, 6, 8, 9
Gliricola, 939
glirinus, Hesperomys, 552, 554
glirinus, Mus, 552
gliroides, Dromiciops, 140
gliroides, Octodon, 1036
gliroides, Octodontomys, 1034, 1035, 1037
Glis, 894

chrysurus, 896
gloriaensis, Oryzomys, 324
gnambiquarae, Kunsia, 222
gnambiquarae, Scapteromys, 229, 230
goeldi, Oryzomys, 340, 341
goeldii, Eutrombicula, 451, 652
goeldii, Hylaeamys, 313
goeldii, Oryzomys, 340
goeldii, Proechimys, 953, 959, 960, 961, 962, 

964, 969, 973, 976, 979
goethalsi, Hoplomys, 941
goldmani, Oryzomys, 440
goldmani, Proechimys, 978, 980
goodfellowi, Ctenomys, 821, 826, 830, 838, 

839, 853, 870
goodfellowi, Rhipidomys, 601
gorgasi, Oryzomys, 439, 440, 441, 442, 443
gorgonae, Proechimys, 977, 978, 979, 980
gossei, Abrothrix, 112
gossei, Akodon, 111
gossei, Bolomys, 110, 111
goyanensis, Gigantalaelaps, 302, 377
goytaca, Cerradomys, 301, 302
Gracilinanus, 666

aceramarcae, 666
gracilipes, Calomys, 493, 494
gracilipes, Eligmodontia, 493, 496
gracilipes, Hesperomys, 494
gracilipes, Mus, 493

gahani, Amblyopinodes, 272
galapageia, Opuntia, 393
galapagoensis, Aegialomys, 295, 296, 297
galapagoensis, Buteo, 393
galapagoensis, Hesperomys, 295
galapagoensis, Mus, 295, 296
galapagoensis, Oryzomys, 295
Galea, 79, 690, 691, 692, 700, 701, 704, 710, 

711
auceps, 708, 709, 710
australis, 713
boliviensis, 707, 708, 709, 710
campicola, 707, 711
comes, 704, 705
demissa, 706, 707, 711
fl avidens, 704, 705, 706
leucoblephara, 705, 706, 707, 708
littoralis, 707
minimus, 710
monasteriensis, 708, 709
musteloides, 475, 704, 705, 707, 708, 709, 

715
negrensis, 707
palustris, 710
spixi, 707, 711
spixii, 704, 705, 706, 710, 711
wellsi, 710, 711

Galenomys, 465, 466, 468, 473, 522
garleppi, 522, 523

Galictis, 776, 1033
cuja, 776, 783, 809

garbei, Guerlinguetus, 13, 14, 15
garbei, Sciurus, 13
gardneri, Proechimys, 952, 957, 958, 959
gardneri, Rhipidomys, 588, 589, 590, 594, 596, 

597, 601, 603, 611
garleppi, Euneomys, 522
garleppi, Galenomys, 473, 522
garleppi, Nectomys, 371
garleppii, Galenomys, 522, 523
garleppii, Nectomys, 371
garleppii, Phyllotis, 522
gatunensis, Oryzomys, 441
Genyscoelus, 728
geoffroyi, Leopardus, 501, 520, 530, 783, 1022
Geomorpha, 48
Geomyidae, 1, 48, 49, 52, 113, 819
Geomyoidea, 48, 52
georgihernandezi, Guerlinguetus, 11
georgihernandezi, Sciurus, 11
Georychus, 820
Geoxus, 107, 108, 109, 127, 128, 132, 133, 

135, 136, 138, 139, 140, 141, 143
araucanus, 134
chiloensis, 134
fossor, 133, 134
michaelseni, 128, 134, 135
valdivianus, 108, 133, 134, 135, 139

geraensis, Attelea, 936
Geranoaetus, 696

melanoleucus, 1031
Gerbillinae, 1041, 1047
gerbillus, Hesperomys, 545
gerbillus, Paralomys, 537, 545
gerbillus, Phyllotis, 465, 535, 537, 539, 545, 

546, 547
germaini, Abrothrix, 123
germaini, Mus, 122
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Habrocoma, 807
bennettii, 808
cuvieri, 808
helvina, 808

Habromys, 61
Habrothrix, 110, 150, 163, 235, 275, 277, 284, 

349, 350, 533
angustidens, 190
caliginosus, 151, 349, 350
clivigenis, 183
cursor, 150, 162, 163
fuliginosus, 277, 278
hydrobates, 284, 285
lasiotis, 275, 276, 277
longipilis, 118
micropus, 533
nigrita, 277
olivaceus, 122
orycter, 278
scalops, 115
xanthorhinus, 122, 174

Hadrosciurus, 2, 9, 15, 16, 17, 19, 20, 32, 43, 
319

castus, 21, 22, 23
cocalis, 17, 19
duida, 18
fl ammifer, 16, 18, 19
fulminatus, 20
igniventris, 15, 16, 17, 18, 19, 20
juralis, 23
langsdorffi , 22
langsdorffi i, 21, 22
manhanensis, 18
nigratus, 20
purusianus, 18
pyrrhinus, 15, 16, 17, 19, 20
pyrrhonotus, 18, 20, 21, 22, 23
rondoniae, 21
spadiceus, 15, 17, 22, 24
steinbachi, 22
taedifer, 18
taparius, 23
tricolor, 23
urucumus, 22
zamorae, 18

Haemolaelaps, 435
glasgowi, 435
reithrodontis, 563

haggardi, Phyllotis, 535, 537, 539, 540, 546, 547
haigi, Ctenomys, 137, 821, 833, 839, 840, 850, 

869, 870
haigii, Ctenomys, 839
halleri, Eulaelaps, 316
halli, Lestodelphys, 1048
Halochilus, 327
hammondi, Macruroryzomys, 361
hammondi, Mindomys, 360, 361, 450
hammondi, Nectomys, 360, 361
hammondi, Oryzomys, 360, 361
handleyi, Echimys, 907, 908
handleyi, Makalata, 906
“Handleyomys,” 293, 323, 325, 458, 459

alfaroi, 64, 293, 323, 324, 325, 458, 459
Handleyomys, 64, 292, 293, 321, 322, 324, 

393, 427, 457, 575
fuscatus, 321, 322, 323
intectus, 322, 323, 658
melanotis, 323

pucheranii, 33, 42
pyrrhinus, 20
quebradensis, 34
quelchi, 11
quelchii, 11
quindianus, 33, 34, 37
roberti, 13
rufus, 40, 41
salentensis, 33, 37, 38, 39, 42
sanborni, 41
santanderensis, 42
soderstromi, 36
söderströmi, 36
soederstroemi, 36
spadiceus, 22
splendidus, 37
stramineus, 44, 45
sumaco, 36
tarrae, 36
tobagensis, 34
urucumus, 22
valdiviae, 37
variabilis, 38
venustus, 11
versicolor, 39
zarumae, 45
zuliae, 37, 38

guerlinguetus, Sciurus, 10
guerlingus, Myoxus, 7, 10
guianae, Cavia, 692, 693, 694, 695
guianae, Echimys, 907, 908
guianae, Holochilus, 326, 331, 332
guianae, Loncheres, 906, 907
guianae, Makalata, 906
guianae, Neacomys, 362, 363, 364, 367
guianae, Oecomys, 408, 409, 411
guianae, Oryzomys, 399, 408
guianensis, Morphnus, 724
guianensis, Sciurus, 4, 7, 10, 13
guiara, Euryzygomatomys, 939
guiara, Hypudaeus, 938, 939
Guillinomys, 1020

chilensis, 1020, 1021, 1022
gujanensis, 5
gujanensis, Sciurus, 7
gularis, Proechimys, 970, 971, 972
guyannensis, Mus, 952
guyannensis, Proechimys, 953, 959, 960, 961, 

963, 964, 965, 966, 967, 968, 969, 971, 
973, 974, 975, 976, 977, 979, 983, 984, 
985, 986, 987, 988, 989, 1015

Gyldenstolpia, 141, 142, 143, 144, 222, 223, 
224, 229, 270, 271

chacoensis, 224
fronto, 224, 225
planaltensis, 224, 225

gymnocercus, Lycalopex, 783
gymnurus, Echimys, 941, 942
gymnurus, Hoplomys, 941, 942, 986
gymnurus, Proechimys, 941
gymnurus, Tylomys, 686
Gyropus, 811, 890, 893, 939, 942, 970, 972, 

976, 980, 986
cercoyidis, 986
distinctus, 999
freitasi, 997
lenti, 997
scalaris, 986

griseus, Zygodontomys, 462, 463, 464
guairae, Proechimys, 953, 982, 983, 985, 986, 

988, 989
guajanensis, Sciurillus, 5, 7, 8, 10
guajanensis, Sciurus, 7
guamara, Dasyprocta, 737, 745, 746
guanta, Agouti, 729
guanta, Coelogenys, 729
guanta, Cuniculus, 729
guaporensis, Juscelinomys, 226, 227, 228
guarani, Brucepattersonius, 211, 212, 214
guayanus, Guerlinguetus, 44, 46
guayanus, Sciurus, 43, 44, 46
Guerlinguetus, 2, 9, 10, 12, 14, 16, 32, 33, 43, 

44, 47
aestuans, 5, 6, 7, 10, 11, 12, 13, 14, 34, 41
agricolae, 38
alphonsei, 13
argentinius, 41
baudensis, 39
boliviensis, 41
bondae, 37
brasiliensis, 2, 10, 12, 13, 14, 15
cabrerai, 41
candelensis, 35, 36
carchensis, 36
caucensis, 42
chapmani, 34
chapmanni, 34
choco, 38, 39
chrysurus, 36
cucutae, 36
cuscinus, 41
ferminae, 36
fl ammifer, 18
garbei, 13, 14
georgihernandezi, 11
gerrardi, 36, 37, 38, 39
gilvigularis, 11, 12, 13
granatensis, 34, 35, 36, 38, 39
griseimembra, 33, 35, 36
griseogena, 35, 36
guayanus, 46
henseli, 13
hoffmanni, 33, 35, 37, 38
hyporrhodus, 35
ignitus, 40, 41
igniventris, 14, 18
imbaburae, 36
inconstans, 38
ingrami, 2, 13, 14, 15
iquiriensis, 41
irroratus, 41
langsdorffi , 22
leonis, 38, 39
llanensis, 34, 36
macconnelli, 11
manavi, 33, 34, 38, 39
maracaibensis, 38
medellinensis, 42
meridensis, 35, 36
morulus, 38, 39
nebouxi, 44
nesaeus, 39
norosiensis, 38
paraensis, 13, 14, 15
perijae, 38
poaiae, 11
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robustus, 376
rostellatus, 242, 252, 266
rufescens, 581, 582
rufus, 252, 263, 265
russatus, 313, 319
salvini, 585
scalops, 115
sciureus, 327, 331
sclateri, 601, 602
simplex, 444
sorella, 502
spinosus, 362, 363, 367, 368
squamipes, 331, 376
subfl avus, 301, 306, 307, 338
subterraneus, 278, 301, 306, 307, 338
taczanowskii, 620, 621, 677
tener, 504
toltecus, 567
tomentosus, 230
tumidus, 143, 271, 273
venustus, 486, 487, 506
vulpinus, 327, 334
waterhousii, 473
xanthorhinus, 122, 174
zanthopygus, 536, 552

Heterogeomys, 50
Heteromyidae, 1, 48, 49, 51, 52, 1047
Heteromyinae, 51
Heteromys, 51, 52, 53

acutirostris, 56
anomalus, 52, 53, 54, 56, 57
australis, 53, 54, 55, 56, 57
brachialis, 53, 54
catopterius, 53, 56
consicus, 55
crassirostris, 53, 54, 56, 57
dasytrichos, 252
desmarestianus, 52, 53, 56
hershkovitzi, 53, 54
jesupi, 53
lomitansis, 55
lomitensis, 54, 55
melanoleucas, 53
melanoleucus, 53
nelsoni, 52
oasicus, 53, 56, 57
pacifi cus, 55
teleus, 53, 55, 57, 58
thompsoni, 53
thompsonii, 53
thomsonii, 53

Heteropsomyinae, 878, 932
Heterostachys, 1045, 1046
hidrochoerus, Hydrochoerus, 721
higae, Teratothrix, 451
hilaria, Anoéma, 694
hilariana, Clusia, 302
hilda, Proechimys, 963, 964, 972
hildebrandii, Calomys, 488, 489
hirsutus, Isothrix, 567, 569
hirsutus, Lasiomys, 567, 569
hirsutus, Lasiuromys, 569
hirsutus, Sigmodon, 463, 567, 569, 570
hirta, Abrothrix, 118, 119
hirta, Akodon, 119
hirtipes, Eligmodontia, 510, 513, 514, 517, 

518
hirtipes, Phyllotis, 513

coppingeri, 428, 429
cordobensis, 499
cortensis, 499
couesi, 440
darwini, 345, 543
darwinii, 319
destructor, 424, 425
dolichonyx, 111, 112
dorsalis, 80, 81
ducilla, 497
ducillus, 497
edwardsii, 136, 137
elegans, 483, 546
eliurus, 434, 437
expulsus, 482, 487, 490
fecundus, 484
fl avescens, 418, 425
frida, 502, 503
fuliginosus, 277, 278
galapagoensis, 295
gerbillus, 545
glirinus, 552, 554
gracilipes, 494
henseli, 278
intermedia, 319
lanatus, 552, 554
lasiotis, 275, 276
laticeps, 306, 318, 319, 338, 343
latimanus, 586, 600
laucha, 494
lepidus, 497, 498
leucodactylus, 585, 586, 602, 605, 606
leucogaster, 319, 329, 453
longicaudatus, 418, 429
longipilis, 118
macrourus, 605
macrurus, 605
maculipes, 607
marcarum, 18
mastacalis, 607
megalonyx, 111, 128, 131
melanostoma, 424
michaelseni, 133, 134, 135
micropus, 533
minutus, 356, 358
miurus, 502
molitor, 347
montanus, 497, 498
muriculus, 488
murillus, 499, 500
musculinus, 499
mystacalis, 585
nasutus, 212, 215, 260
nigrita, 277, 428
nitidus, 318
nudicaudus, 686
obscura, 82
obscurus, 242
olivaceus, 122, 177, 178
orobinus, 238
physodes, 319
puerulus, 517, 518
pusillus, 494
pygmaeus, 429
pyrrhonotus, 674
pyrrhorhinus, 106, 673, 683, 685
ratticeps, 453
rattus, 370, 374, 375

hapalus, Ectinorus, 563
Haptomys, 819, 820

leucodon, 844, 845
Hassalstrongylus, 490

epsilon, 490
hatcheri, Reithrodon, 560, 561, 562
Hectopsylla, 170, 1047

gracilis, 170, 563
hector, Plocopsylla, 621
Heliconia, 343, 345
Heligmodontia, 509
hellenthali, Abrocomphaga, 1034
Helminthoxys, 744
Helodidae, 284, 289
helvina, Habrocoma, 808
helvola, Cavia, 700
helvolus, Oecomys, 414
helvolus, Oryzomys, 414, 426
hemisus, Neotyphloceras, 77
hendeei, Proechimys, 965, 971, 972, 980, 981, 

982
henseli, Guerlinguetus, 13
henseli, Hesperomys, 278
henseli, Sciurus, 13
hernandezi, Cuniculus, 732, 733
hershkovitzi, Abrothrix, 110, 111, 113, 117, 

124, 125, 126
hershkovitzi, Akodon, 113
hershkovitzi, Heteromys, 53, 54
hershkovitzi, Scapteromys, 142, 271
Hesperomyes, 66
Hesperomyidae, 66
Hesperomyinae, 66
Hesperomyini, 66
Hesperomys, 80, 109, 127, 133, 136, 143, 150, 

212, 242, 270, 271, 277, 295, 301, 313, 
327, 337, 347, 349, 356, 362, 368, 376, 
395, 418, 440, 444, 452, 473, 482, 483, 
485, 509, 524, 533, 536, 537, 581, 585, 
586, 602, 620, 621, 683

albigularis, 378, 379, 381, 383, 384, 385, 
386, 387, 388

alfaroi, 324
angouya, 452, 453
anguya, 452, 453
aquaticus, 376
arenicola, 122, 156
argurus, 497, 498
arviculoides, 238, 240, 241
aureus, 620, 628
bicolor, 53, 395, 398, 400, 581
bimaculatus, 482, 493, 494, 495, 497
boliviae, 484
boliviensis, 473, 474
bonariensis, 494, 495
brachyurus, 238, 240
brasiliensis, 327, 328
bravardi, 524
caliginosus, 151, 152, 349, 350, 351
callidus, 486
callosus, 484, 488
canescens, 122
carilla, 497
carillus, 497, 498
cephalotes, 337, 340
cinereus, 620, 621, 637, 638, 643
cinnamomea, 111
concolor, 395, 402, 403
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Hydrocharus, 720
Hydrocheirus, 721

capybara, 721
cobaya, 692, 700

Hydrocherus, 720
Hydrochoenus, 720
Hydrochoerinae, 689, 690, 681, 716, 720
Hydrochoeris, 721

hydrochoeris, 721
Hydrochoerus, 260, 690, 691, 692, 716, 720, 

721, 724
capivara, 721
capybara, 721
cobaya, 692, 700
cololoi, 721
dabbenei, 721, 722
hidrochoerus, 721
hydrochaeris, 331, 720, 721, 722, 723, 724
hydrochoeris, 721
irroratus, 721, 722
isthmius, 721, 723, 724
notialis, 721
uruguayensis, 721

hydrochoerus, Hydrochoerus, 723
hydrochoerus, Sus, 721
Hydromis

coypou, 1020
Hydromys, 1020

coipou, 1020
coypus, 1021

Hydropsychidae, 282, 349
Hylaeamys, 182, 293, 313, 335, 337, 338, 339, 

378, 395, 457, 486
acritus, 335, 337, 338, 344
laticeps, 315, 335, 336, 338, 339, 340, 342, 

343, 344, 382, 451
megacephalus, 204, 317, 320, 335, 336, 337, 

340, 341, 342, 343, 344, 345, 382, 451, 
459, 486, 552, 569

modestus, 313
oniscus, 336, 337, 338, 339, 340, 342, 

343
perenensis, 337, 338, 343, 344
seuanezi, 336, 339, 340
tatei, 337, 344
yunganus, 182, 337, 344, 345, 346

hylaeus, Microryzomys, 357
hylaeus, Oryzomys, 357
hyleae, Proechimys, 960, 961, 962
hylophilus, Thomasomys, 625, 636, 651, 652, 

679
Hymenaea, 744

courbaril, 744
Hymenolaelaps, 576, 629, 652

princeps, 629, 652
Hymenolepis, 790
Hypericaceae, 699
Hypericum, 699
Hypocristata, 451

anguillula, 451
thomasomysi, 621

hypogaeus, Eligmodontia, 512
hypogaeus, Graomys, 514, 515, 531
hypoleuca, Cavia, 695, 696
hypopyrrhus, Sciurus, 44, 46
hyporrhodus, Guerlinguetus, 35
hyporrhodus, Mesosciurus, 35
hyporrhodus, Sciurus, 34, 35

mysticalis, 585
nanus, 328, 331, 332
nasutus, 249, 260
physodes, 307, 319, 454
primigenus, 327
robustus, 376
sciureus, 327, 328, 331, 332, 333, 591, 1001
squampies, 370
venezuelae, 328, 333
vulpinus, 102, 328, 329, 331, 334, 335
wagneri, 328

Holochyse, 327
hominivorax, Chochliomyia, 790
hoplomyoides, Hoplomys, 952, 986
hoplomyoides, Proechimys, 940, 953, 983, 

986, 987
Hoplomys, 879, 895, 931, 932, 933, 940, 941, 

942, 951, 952, 986, 987, 1001
goethalsi, 941
gymnurus, 941, 942, 986
hoplomyoides, 952, 986
truei, 940
wetmorei, 940

Hoplopleura, 77, 203, 563, 576, 629
affi nis, 115, 475
aitkeni, 166
angulata, 585, 638, 655
contigua, 334
imparata, 190, 240
indiscreta, 629
massoiai, 208
misionalis, 240
quadridentata, 334
tiptoni, 667
travassosi, 426
varia, 166
zentaensi, 77

horrida, Cajophora, 1016
huanchacae, Juscelinomys, 226, 227, 228
huchuca, Oxymycterus, 256
hucucha, Oxymycterus, 247, 250, 256, 257
hudsoni, Thomasomys, 624, 625, 640, 649, 

650, 651, 663
huidobrius, Castor, 1020, 1021, 1022
humahuaquensis, Pardinamys, 466
humilior, Microryzomys, 358, 359
humilior, Oligoryzomys, 358
humilior, Oryzomys, 358
humilior, Thallomyscus, 358
humilis, Ochetodon, 61
hummelincki, Baiomys, 482, 492
hummmelincki, Calomys, 484, 492, 493
humulis, Mus, 61
humulis, Reithrodontomys, 62
hunteri, Akodon, 156, 157
hydrobates, Habrothrix, 284, 285
hydrobates, Ichthyomys, 285, 287, 289
Hydrochaeris, 720

hydrochaeris, 721, 723
isthmius, 723

hydrochaeris, Hydrochaeris, 721, 723
hydrochaeris, Sus, 720, 721, 722, 723
Hydrochaerus, 692, 720

aperea, 694
capybara, 720, 721
cobaya, 692, 700
hydrochaeris, 723

hydrochaerus, Sus, 721

hirtus, Abrothrix, 118
hirtus, Acodon, 110, 119
hiska, Oxymycterus, 247, 250, 255, 256, 257, 

261, 268
hispida, Loncheres, 945
hispidulus, Mus, 252
hispidus, Echimys, 744, 878, 945, 946
hispidus, Echinomys, 945
hispidus, Geomys, 50
hispidus, Mesomys, 744, 908, 943, 944, 945, 

946, 947, 948, 949, 950
hispidus, Mus, 252, 906, 907
hispidus, Nelomys, 945
hispidus, Oxymycteris, 252
hispidus, Oxymycterus, 252, 253, 254, 263, 

264
hispidus, Proechimys, 945
hispidus, Sigmodon, 567, 569, 570
Histriosciurus, 16, 33

baudensis, 34, 38
bondae, 37
choco, 38
cucutae, 35
gerrardi, 34, 35, 37, 38
magdalenae, 37
milleri, 38
morulus, 38
pyrrhinus, 16, 20
salaquensis, 38
saltuensis, 37
valdiviae, 34, 37
versicolor, 38
zuliae, 37

hoehnei, Microsciurus, 5
hoehnei, Sciurillus, 5, 6, 9
hoffmanni, Guerlinguetus, 33, 34, 36, 37, 38
hoffmanni, Mesosciurus, 33, 35, 37, 38
hoffmanni, Notosciurus, 34
hoffmanni, Sciurus, 33, 35, 37
Hoffmannina, 576, 645
Holocheilus, 327
Holochilomys, 327

brasiliensis, 328
Holochilus, 65, 100, 249, 260, 291, 292, 300, 

301, 311, 325, 326, 327, 328, 329, 331, 
346, 347, 370, 443, 452, 454, 566, 585, 
592, 1001

amazonicus, 326, 332
anguya, 327, 452, 453
anguyu, 328, 453
aquaticus, 376
balnearum, 326, 329, 330, 333
berbicensis, 326, 332
brasiliensis, 326, 327, 328, 329, 331, 

332, 333, 334, 335, 348
canellinus, 329, 453
chacarius, 195, 326, 327, 328, 329, 330, 

331, 332, 333, 335
chrysogaster, 334
darwini, 326, 334, 335
guianae, 326, 331, 332
incarum, 332
lagigliai, 328, 331
langsdorffi i, 327, 328, 592
leucogaster, 326, 327
magnus, 346, 347
molitor, 347
multannus, 334
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instans, Chilomys, 344, 577, 578, 579, 580, 
679

instans, Oryzomys, 578, 579
intagensis, Oryzomys, 324
intectus, Handleyomys, 322, 323, 658
intectus, Nectomys, 322
intectus, Oryzomys, 322, 323
intermedia, Adoratopsylla, 240
intermedia, Cavia, 692, 698, 699
intermedia, Chinchilla, 768
intermedia, Hesperomys, 319
intermedius, Oryzomys, 307, 313, 319
Ipomoea, 865

bonariensis, 865
ipukensis, Rhipidomys, 588, 589, 591, 594, 

597, 603, 606, 608, 611
iquiriensis, Guerlinguetus, 41
iquiriensis, Sciurus, 40, 41
Irenomys, 67, 70, 71, 72, 78, 89, 91, 92, 104, 

465, 466
longicaudatus, 90
tarsalis, 90, 91

iris, Oxymycterus, 257, 258, 374
irroratus, Guerlinguetus, 41
irroratus, Hydrochoerus, 721, 722
irroratus, Leptosciurus, 41
irroratus, Liomys, 51
irroratus, Macroxus, 41
irroratus, Sciurus, 41
ischyrus, Thomasomys, 128, 624, 626, 634, 

638, 644, 645, 653, 654, 655, 660, 676, 
677, 678

ischyurus, Thomasomys, 654, 675
Isothrix, 567, 879, 888, 889, 890, 891, 898, 

899, 900, 901, 928, 930, 948, 992, 999
barbarabrownae, 899, 900, 901
bistriata, 890, 899, 900, 901, 902, 903, 904, 

905, 998, 999
bistriatus, 901, 902, 903
boliviensis, 899, 901, 902
caniceps, 891, 892
crassicaudus, 900, 998, 999
darlingi, 892
hirsutus, 567, 569
labilis, 892
molliae, 902
negrensis, 899, 900, 902, 903
orinoci, 900, 903, 904
pachyura, 991, 992, 997, 998
pachyurus, 997, 998
pagurus, 899, 900, 904
picta, 889, 890
pictus, 890
rufodorsalis, 928, 929
sinamariensis, 905
sinnamariensis, 898, 899, 900, 901, 904, 905
villosa, 901
villosus, 569, 899, 901, 902

isthmica, Daryprocta, 756
isthmius, Hydrochaeris, 723
isthmius, Hydrochoerus, 721, 723, 724
isthmius, Microsciurus, 25, 27, 28, 29, 32
isthmius, Sciurus, 27
Isthmomys, 58, 59, 60, 61

fl avidus, 60
pirrensis, 60

itoan, Rhipidomys, 588, 589, 594, 598, 599, 
603, 606, 614

iheringi, Trinomys, 1001, 1002, 1006, 1007, 
1009, 1010, 1011, 1013, 1014, 1015, 
1016, 1018, 1019

iheringii, Microxus, 215
Ilex, 185, 612

paraguayensis, 185
illapelinus, Mus, 543
illectus, Oecomys, 403, 404, 411
illectus, Oryzomys, 403
illutea, Abrothrix, 109, 110, 111, 114, 195, 

263
illutea, Akodon, 114
illuteus, Abrothrix, 114
illuteus, Akodon, 114
imbaburae, Guerlinguetus, 36
imbaburae, Mesosciurus, 35
imbaburae, Sciurus, 35, 36
imitans, Pterophthirus, 667
immollis, Lagostomus, 782
imparata, Hoplopleura, 190, 240
impavidus, Polygenis, 629
inambarii, Abrothrix, 116
inambarii, Akodon, 115, 116
inambarii, Chraeomys, 115
inambarii, Microxus, 110
inca, Lagidium, 772, 774, 775
inca, Oxymycterus, 247, 250, 256, 257, 258, 

257, 260, 262
inca, Viscaccia, 774
incae, Oxymycterus, 257
incanus, Inomys, 621, 652
incanus, Oryzomys, 621, 652
incanus, Thomasomys, 170, 619, 621, 623, 

626, 645, 652, 653, 654, 655, 656, 657
incarum, Holochilus, 326, 332
incertus, Oryzomys, 316, 324
inconstans, Guerlinguetus, 38
inconstans, Sciurus, 38
indefessus, Nesoryzomys, 390, 391, 392, 393
indefessus, Oryzomys, 390, 392
inermis, Cercomys, 991, 995
inermis, Echimys, 991, 995, 996
inermis, Thrichomys, 992, 993, 994, 995, 996, 

997
inermis, Thricomys, 995
inermis, Tricomys, 995
infans, Abrothrix, 123
infans, Mus, 122, 123, 170
inconstans, Guerlinguetus, 38
inconstans, Sciurus, 13
ingrami, Guerlinguetus, 2, 13, 14, 15
ingrami, Sciurus, 13
iniscatus, Akodon, 142, 146, 149, 150, 168, 

169, 170, 193, 203, 1048
Inomys, 621

incanus, 621, 652, 623
inopinata, Cummingsia, 637, 647, 658
inopinatus, Sigmodon, 567, 570
inornatus, Abrothrix, 116
inornatus, Akodon, 115, 116, 147
inornatus, Chraeomys, 115
inornatus, Chroeomys, 115, 116
inornatus, Microxus, 110
insidiosa, Hystrix, 794
insidiosus, Coendou, 790, 793, 795, 796, 804
insidiosus, Coendu, 795
insidiosus, Sphiggurus, 795, 796
insignis, Morus, 655

Hypsimys, 115, 140, 145, 149, 150, 160, 
191

budini, 150, 159
deceptor, 159, 160

Hypudaeus, 249, 768, 938
cyanus, 655
dasytrichos, 249, 252, 266
dasytrichus, 253
guiara, 938, 939
laniger, 768

Hystricognathi, 688, 689
Hystricomorpha, 1, 688, 879
Hystrix, 789, 894

brandtii, 798
chrysuros, 894, 895
couiy, 803
cuandu, 797
insidiosa, 794
nycthemera, 797
prehensilis, 791, 797
subspinosa, 789
tortilis, 790

iacki, Dasyprocta, 736, 737, 746, 747
ibicuiensis, Ctenomys, 821, 840, 841
ica, Oryzomys, 297, 298
ichillus, Coendou, 792, 794, 800, 801, 

804
ichillus, Sphiggurus, 794
Ichthyomyini, 67, 69, 70, 71, 143, 279, 

280
Ichthyomys, 64, 280, 282, 284

caurinus, 287
hydrobates, 285, 287, 289
nicefori, 285
orientalis, 286
pittieri, 284, 285, 286, 288
soderstromi, 285
söderströmi, 285
stolzmanni, 284, 286
trichotis, 282, 283
tweedii, 285, 286, 287

Ichthyurodon, 71
ichu, Stipa, 326, 476, 551, 633, 715
Ichyonius, 563

onychius, 563
idoneus, Melanomys, 348, 351, 352
ignitus, Guerlinguetus, 40, 41
ignitus, Leptosciurus, 41
ignitus, Macroxus, 33, 41, 42
ignitus, Notosciurus, 41, 42, 43
ignitus, Sciurus, 27, 40, 41
igniventris, Brucepattersonius, 211, 212, 214, 

215
igniventris, Guerlinguetus, 14, 18
igniventris, Hadrosciurus, 15, 16, 17, 18, 19, 

20
igniventris, Sciurus, 16, 17, 18, 19, 20
igniventris, Urosciurus, 16, 17, 18, 20
ignotus, Proechimys, 979, 980
iheringi, Akodon, 212, 215
iheringi, Brucepattersonius, 96, 211, 212, 215, 

216
iheringi, Microxus, 212, 215
iheringi, Oxymycterus, 141, 211, 215
iheringi, Proechimys, 1001, 1006, 1007, 1008, 

1009, 1010, 1013, 1014, 1015, 1016, 
1017
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labilis, Diplomys, 891, 892, 893
labilis, Echimys, 892
labilis, Isothrix, 892
labilis, Loncheres, 892
labilis, Phyllomys, 892
labiosus, Bibimys, 205, 206, 207, 208, 487
labiosus, Scapteromys, 144, 205, 206, 207, 

208, 487
Lachnomys, 881, 885

peruanus, 884
lacinosa, Bromelia, 996, 997
lactens, Akodon, 194, 235, 237
lactens, Bolomys, 235, 237
lactens, Necromys, 193, 195, 232, 233, 234, 

235, 236, 237, 238
ladewi, Thomasomys, 624, 626, 653, 656, 657, 

658, 665
Laelaps, 95

castroi, 95
manguinhosi, 272, 302, 368, 377
mazzai, 377, 563
navasi, 95
neacomydis, 368
paulistanensis, 95, 221, 425, 426, 435, 563, 

645
thori, 95

laevitestis, Trichuris, 240
Lagidium, 79, 762, 763, 764, 770, 771, 772, 

776, 778, 780, 781, 784
ahuacaense, 770, 772, 773, 775
arequipae, 772, 774, 775
boxi, 771, 772, 774, 775, 778, 779
chilensis, 774, 782
crassidens, 774
crinigerum, 774
cuscus, 772, 774, 775
cuvieri, 774
famatinae, 771, 772, 774, 775
inca, 772, 774, 775
lockwoodi, 774, 775
lutea, 774, 775
lutescens, 774, 776
moreni, 774, 775
pallipes, 774, 775
perlutea, 775
peruanum, 105, 771, 772, 773, 775, 776
punensis, 774, 775
sarae, 774, 775
saturata, 774, 775
sublutea, 775
subrosea, 774, 775
sumuncurensis, 775
tontalis, 774, 775
tucumana, 772, 775
tucumanum, 774
viatorum, 774, 775
viscaccia, 79, 774, 775
viscacia, 773, 775, 776, 777, 778
vulcani, 774, 775
wolffsohni, 772, 778

lagigliai, Holochilus, 328, 331
Lagospedius, 717

centralis, 717
Lagostominae, 762, 763, 764, 779
Lagostomopsis, 779, 780
Lagostomus, 709, 762, 763, 764, 765, 771, 

778, 779, 780, 781, 784
chinchilla, 766

Kannabateomys, 879, 880, 885, 886, 943
amblyonyx, 886
pallidior, 886

keaysi, Nephelomys, 377, 378, 379, 384, 385, 
386

keaysi, Oryzomys, 384, 385
kelloggi, Oryzomys, 313, 319
kempi, Akodon, 149, 220
kempi, Deltamys, 219, 220, 221, 222
kermacki, Abrothrix, 109, 110
kermiti, Proechimys, 963, 964, 965
Kerodon, 690, 691, 692, 704, 705, 712, 716, 

720, 724, 726
aciureus, 726
acrobata, 724, 725, 726
auceps, 708, 709
australis, 713
boliviensis, 705, 707, 709
fl avidens, 705
kingii, 713
leucoblephara, 707
leucoblepharus, 707
moco, 724, 726
niata, 702, 714, 715
obscurus, 692, 697
pallidior, 702, 715
palustris, 710
rupestre, 726
rupestris, 709, 725, 726
sciureus, 726
spixi, 711
spixii, 710

Kerodons, 724
kerrei, Nelomys, 921
kerri, Echimys, 920, 921
kerri, Phyllomys, 917, 920, 921, 927, 928
kilya, Plocopsylla, 638, 677
kingi, Caviella, 713
kingii, Cavia, 713
kingii, Cerodon, 713
kingii, Kerodon, 712, 713
kingii, Microavia, 712, 713
kinsellai, Syphacia, 435
kirchnerorum, Tympanoctomys, 1044, 1045, 

1046, 1047, 1048
klagesi, Oryzomys, 414, 416
klagesi, Rhipidomys, 414
klagesi, Sciurus, 34, 35
knighti, Ctenomys, 829, 842, 843, 861, 868, 

876
kofordi, Akodon, 146, 148, 149, 151, 168, 

172, 173, 175, 176, 178, 197
kofordi, Punomys, 104, 105
koopmani, Coendou, 797
kuhli, Microsciurus, 4, 5
kuhli, Sciurillus, 5
kuhli, Sciurus, 4, 5
kuhlii, Macroxus, 4, 5
kuhlii, Microsciurus, 5
kuhlii, Sciurillus, 5, 6, 8, 9
kulinae, Proechimys, 950, 952, 957, 958, 959
kummingii, Octodon, 1032
Kunsia, 64, 140, 141, 142, 143, 144, 206, 222, 

223, 224, 226, 228, 229, 230, 270, 271
fronto, 141, 144, 222, 224, 225, 229, 270
planaltensis, 225
principalis, 222, 230
tomentosus, 64, 225, 228, 229, 230, 231

ixanus, Ectinorus, 170, 563, 576, 629, 645, 652
Ixodes, 95, 170, 296

andinus, 503
jonesae, 645
longiscutatum, 273
loricatus, 95
sinaloa, 456
tropicalis, 662

jacentior, Oxymycterus, 262, 263
jacobitus, Leopardus, 479, 777
jacunda, Eligmodontia, 518
jalapae, Oryzomys, 440
jamacaru, Cereus, 997
javensis, Lepus, 736, 748, 751
Jellisonia, 324

amadoi, 324
jelskii, Abrothrix, 64, 105, 108, 109, 110, 115, 

116, 172
jelskii, Acodon, 110, 115, 116
jelskii, Chroeomys, 115
jelskii, Microxus, 110
jelskii, Ocotea, 626
Jessenia, 299
jesupi, Heteromys, 53
joannia, Caviella, 712, 713
joannia, Microavia, 712, 713
joannius, Octomys, 1038, 1039
johanis, Ctenomys, 841
johannis, Akodon, 142, 145, 146
johannis, Ctenomys, 841, 875, 876
josei, Oxymycterus, 247, 248, 250, 258, 259, 

260, 265, 268
josemariarguedasi, Akodon, 151, 170, 171, 182
Josephoartigasia, 784
jucundus, Abrothrix, 112
jucundus, Akodon, 111, 112
jucundus, Bolomys, 110, 111
judex, Oxymycterus, 253, 254, 260, 263, 264, 

268
juliacae, Oxymycterus, 247, 250, 258, 259, 260
julifl ora, Prosopis, 546
Juliomys, 67, 70, 71, 72, 92, 93, 104, 572, 

573, 639
ossitenuis, 93, 94
pictipes, 93, 94, 95, 96
rimofrons, 93, 95, 96

Junielia, 117
tridens, 117

juninensis, Akodon, 146, 148, 149, 151, 171, 
172, 197

juralis, Hadrosciurus, 23
juralis, Sciurus, 23
juralis, Urosciurus, 23
juris, Ctenomys, 841, 842, 850, 853
juruaense, Scolomys, 445, 448
Juscelinomys, 141, 143, 144, 210, 212, 223, 

225, 226, 228, 248
candango, 226, 227, 228
guaporensis, 226, 227, 228
huanchacae, 226, 227, 228
vulpinus, 226

kalinowskii, Dasyprocta, 737, 745, 747, 748
kalinowskii, Oryzomys, 621, 655
kalinowskii, Peromyscus, 621, 655
kalinowskii, Thomasomys, 170, 618, 624, 626, 

653, 655, 656, 657, 666
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Lemmus, 249, 728, 765
dasytrichos, 249, 252
laniger, 765

lenguarum, Akodon, 144, 235, 241, 242
lenguarum, Bolomys, 241
lenguarum, Cabreramys, 232, 241
lenguarum, Necromys, 163, 164, 232, 233, 

234, 235, 239, 241, 242, 245
lenguarum, Zygodontomys, 241
leniceps, Mesomys, 945, 946, 948, 949
Lenoxus, 141, 142, 143, 144, 231, 248

apicalis, 231, 232
boliviae, 231

lenti, Gyropus, 997, 999
lentulus, Ctenomys, 839, 840
leonis, Guerlinguetus, 38, 39
leonis, Mesosciurus, 38
leonis, Sciurus, 38, 39
Leopardus, 329

colocolo, 479, 777
geoffroyi, 501, 520, 530, 783, 1022
jacobitus, 479, 777
pardalis, 329, 581, 801
tigrinus, 329

lepida, Eligmodontia, 497
Lepidocaryum, 448

tenue, 448
lepidophylla, Parastrephia, 237, 475
Lepidophyllum, 113, 513, 709, 776, 813

quadrangulare, 812
rigidum, 812

lepidus, Calomys, 195, 484, 497, 498, 499, 502
lepidus, Hesperomys, 497, 498
leporina, Cavia, 736
leporina, Dasyprocta, 737, 740, 743, 746, 748, 

749, 750, 751
leporinus, Mus, 748, 749, 750, 751
Leptoceridae, 284
Leptochloa, 333

scabra, 333
Leptophlebiidae, 284, 289
Leptosciurus, 33, 48

argentinius, 40
caucensis, 42
ignitus, 41
irroratus, 41
leucogaster, 41
medellinensis, 42
pucherani, 42
pucheranii, 42
salentensis, 42

leptosoma, Echimys, 1016
leptosoma, Echinomys, 1015
leptosoma, Mus, 1001, 1015
leptosoma, Proechimys, 1016
leptosomus, Echimys, 1015
leptura, Dasyprocta, 757, 758
leptura, Myoprocta, 757, 759, 762
lepture, Myoprocta, 757
lepturus, Abrothrix, 123
lepturus, Mus, 122
Lepus, 692, 716, 771

chilensis, 771, 780, 781
europaeus, 718
javensis, 736, 748, 751
magellanicus, 719
minimus, 700, 701, 710
patagonicus, 716, 716

Lasiomys, 567
hirsutus, 567, 569

lasiotis, Akodon, 275, 276
lasiotis, Habrothrix, 275, 276, 277
lasiotis, Hesperomys, 275, 276
lasiotis, Mus, 238, 239, 240, 276, 277
lasiotis, Necromys, 239, 240
lasiotis, Thalpomys, 148, 240, 274, 275, 276, 

277
lasiuro, Mus, 238
Lasiuromys, 567, 899

hirsutus, 569
villosus, 890, 899, 901

lasiurus, Mus, 238, 275, 276
lasiurus, Necromys, 163, 193, 195, 232, 233, 

234, 235, 238, 239, 240, 241, 242, 243, 
244, 245, 275, 276, 697

lasiurus, Zygodontomys, 232, 238, 239, 241
latebricola, Akodon, 96, 98, 141, 145, 153
latebricola, Microxus, 96, 97, 98
latebricola, Neomicroxus, 96, 97, 98, 99, 141, 

679
laticeps, Calomys, 306, 318
laticeps, Clyomys, 936, 937
laticeps, Coelogenys, 729
laticeps, Cuniculus, 729
laticeps, Echimys, 935, 936, 937
laticeps, Hesperomys, 306, 318, 319, 338, 

343
laticeps, Hylaeamys, 315, 335, 336, 338, 339, 

340, 342, 343, 344, 382, 451
laticeps, Loncheres, 935, 936
laticeps, Mesomys, 935
laticeps, Mus, 318, 338, 339, 342, 382, 459
laticeps, Oryzomys, 338, 340, 342, 343, 378, 

382
latimanus, Hesperomys, 586, 599, 600
latimanus, Myoxomys, 585
latimanus, Rhipidomys, 588, 589, 592, 594, 

595, 599, 600, 612, 615
latro, Ctenomys, 821, 822, 826, 843, 844, 850, 

853, 860
laucha, Calomys, 482, 484, 492, 493, 494, 495, 

496, 497, 499, 504
laucha, Eligmodontia, 493, 499, 500
laucha, Hesperomys, 494
laucha, Mus, 482, 493, 496
laucha, Oryzomys, 494
lauchita, Mus, 493
Lauraceae, 626, 655, 1005
laurenteus, Thrichomys, 996
laurentius, Cercomys, 991, 992, 996
laurentius, Thrichomys, 991, 992, 993, 995, 

996, 997, 999
leander, Anotomys, 281, 283, 289, 679
lechei, Akodon, 81
lechei, Delomys, 81
lechei, Thomasomys, 81
lecontii, Mus, 62
Lecythidaceae, 744, 756
legatus, Euryoryzomys, 313, 314, 315, 316
legatus, Oryzomys, 315, 316
Leguminosae, 1048
leioprimna, Proechimys, 960, 961, 962
Leishmania, 332, 375, 485, 598, 600, 602

brasiliensis, 332
forattini, 1014, 1016

lemminus, Punomys, 104, 105

crassus, 779, 781, 782
immollis, 782
laniger, 765, 766, 768
maximus, 780, 781, 782
petilidens, 782
trichodactylus, 780, 781, 783
tricodactylus, 782
viscacha, 781

Lagotis, 771, 773, 781
criniger, 774, 781
cuvieri, 771, 773
pallipes, 773, 775, 778

lamarum, Echimys, 921
lamarum, Nelomys, 918, 921, 922
lamarum, Phyllomys, 895, 917, 918, 919, 921, 

922
lambi, Oryzomys, 441
lami, Ctenomys, 821, 835, 840, 841, 

843
lamia, Euryoryzomys, 314, 315, 316
lamia, Oryzomys, 315
lampa, Atriplex, 815
lanatus, Hesperomys, 552, 554
lanatus, Mus, 552
landbecki, Abrothrix, 123
landbecki, Mus, 122
landbecki, Oxymycterus, 122
lanfrediae, Stilestrongylus, 435
langguthi, Cerradomys, 301, 303
langguthi, Deltamys, 220
langsdorffi , Guerlinguetus, 16, 22
langsdorffi , Hadrosciurus, 22
langsdorffi i, Hadrosciurus, 21, 22
langsdorffi i, Holochilus, 327, 328, 592
langsdorffi i, Macroxus, 16
langsdorffi i, Mus, 592
langsdorffi i, Sciurus, 21, 22, 24
langsdorffi i, Urosciurus, 16, 22
langsdorfi , Sciurus, 22
laniger, Abrocoma, 808
laniger, Aulacodus, 768
laniger, Callomys, 765, 768, 771
laniger, Chinchilla, 767, 770, 771
laniger, Cricetus, 765, 768
laniger, Erioryzomys, 658
laniger, Hypudaeus, 768
laniger, Lagostomus, 765, 766, 768
laniger, Lemmus, 765, 768
laniger, Mus, 765, 766, 768, 771, 780, 807, 808
laniger, Oryzomys, 645, 658
laniger, Thomasomys, 619, 625, 645, 646, 651, 

652, 658, 659, 660, 661, 662, 663
lanigera, Chinchilla, 764, 765, 766, 768, 769, 

770, 771
lanosa, Abrothrix, 96, 110, 111, 117, 118, 

121, 128
lanosus, Abrothrix, 117
lanosus, Akodon, 117
lanosus, Microxus, 117
lanosus, Oxymycterus, 117
Lantana, 393

peduncularis, 393
Larrea, 470, 520, 814, 815, 838, 867, 1039, 

1045
divaricata, 814, 815
nitida, 814

Lasiodora, 720
weijenberghii, 720
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unicolor, 927
villosus, 901

Loncherinae, 888
Loncheris, 894, 938

brachyura, 938, 939
paleacea, 896

Lonchophorus, 915, 916
fossilis, 915, 916, 917

Lonchothrix, 878, 879, 888, 931, 932, 940, 
942, 943, 944

emiliae, 942, 943, 947
longibarbus, Abrothrix, 123
longibarbus, Mus, 122
longicauda, 61
longicaudatus, Calomys, 427
longicaudatus, Coendou, 797, 799
longicaudatus, Echimys, 975
longicaudatus, Echinomys, 952, 975
longicaudatus, Hesperomys, 418, 429
longicaudatus, Irenomys, 90, 91
longicaudatus, Loncheres, 952
longicaudatus, Mus, 427, 429
longicaudatus, Oligoryzomys, 121, 385, 417, 

419, 422, 424, 425, 427, 428, 429, 430, 
431, 433, 487, 563

longicaudatus, Oryzomys, 418, 420, 424, 425, 
428, 429, 431, 433, 487

longicaudatus, Proechimys, 953, 955, 961, 964, 
968, 969, 970, 971, 972, 973, 975, 976, 
980, 981

longicaudatus, Reithrodon, 90
longilingua, Rhagomys, 64, 73, 580, 581, 

582
longipilis, Abrothrix, 108, 109, 110, 111, 118, 

119, 120, 121, 127, 130, 135, 139, 563
longipilis, Akodon, 110, 117, 119, 126
longipilis, Cavia, 700
longipilis, Habrothrix, 118
longipilis, Hesperomys, 118
longipilis, Mus, 118
longirostre, Amblyoma, 787
longirostris, Echimys, 907
longiscutatum, Ixodes, 273
longitarsus, Mus, 434
longitarsus, Oligoryzomys, 434
longitarsus, Oryzomys, 434
lönnbergi, Sigmodon, 570
lorenzinii, Akodon, 142, 145, 146
loricatus, Ixodes, 95
loschalchalerosorum, Salinoctomys, 1044, 

1048
loschalchalerosorum, Tympanoctomys, 1044, 

1045, 1046, 1048
lowei, Echinolaelaps, 451
Loxodontomys, 68, 466, 467, 469, 473, 531, 

532, 533, 534, 535, 557
micropus, 465, 476, 531, 532, 533, 534, 

562, 563
pikumche, 129, 532, 533

lucifer, Dasyprocta, 748, 749
lucullus, Rhipidomys, 601, 602
lugens, Aepomys, 574, 575, 576, 577, 681
lugens, Oryzomys, 574, 575, 576
lugens, Thomasomys, 322, 575, 576, 577, 680, 

681
lunaris, Dasyprocta, 748, 749
lunatus, Octodon, 1029, 1030, 1031, 1033, 

1034, 1035

Litomosoides, 240
carinii, 240
pardinasi, 429
silvai, 240
sygmodontis, 442
taylor, 373

littoralis, Cavia, 706, 707
littoralis, Cerodon, 707
littoralis, Galea, 707
llanensis, Guerlinguetus, 34, 36
llanoi, Abrothrix, 123, 124
llanoi, Akodon, 122, 124
Loasaceae, 105
lockwoodi, Graomys, 524, 527, 528
lockwoodi, Lagidium, 771, 772, 774, 775
lockwoodi, Phyllotis, 527
Lolium, 563

multifl orum, 563
Lomatia, 124

ferruginea, 124
lomitansis, Heteromys, 55
lomitensis, Heteromys, 54, 55
lomitensis, Melanomys, 350
lomitensis, Oryzomys, 350
Loncheres, 52, 321, 889, 891, 894, 895, 897, 

906, 909, 911, 915, 929, 935, 938, 945, 
952, 992, 1001

albispinis, 1003
anomala, 52, 53
armata, 906
armatus, 906, 907, 919, 924
bistriatus, 901, 903, 904
blainvillei, 915, 918
blainvillii, 918, 924, 927
brachyura, 938
braziliensis, 919
caniceps, 891, 892
carrikeri, 911
castaneus, 907
cayennensis, 1015
chrysura, 896
chrysurus, 894, 896
cristata, 896
dasythrix, 920
didelphoides, 906, 907
elegans, 1016
fl avidus, 912
fuliginosa, 1016
grandis, 879, 906, 929, 930
guianae, 906, 907
hispida, 945
labilis, 892
laticeps, 935, 936
longicaudatus, 952
macrura, 909
medius, 923
myosurus, 975, 1001
nigrispina, 924, 926
obscura, 906, 909, 910
orinoci, 903, 904
pachyura, 992, 998
pagurus, 899, 904
paleacea, 894, 896
picta, 889, 890
pictus, 890
punctatus, 912, 913, 914
semivillosa, 914
thomasi, 926

Lepus (cont.)
viscaccica, 773
viscacia, 771, 773, 778, 781

Lestodelphys, 1048
halli, 1048

leucoblephara, Anoema, 704, 707
leucoblephara, Cavia, 707
leucoblephara, Galea, 705, 706, 707, 708
leucoblephara, Kerodon, 707
leucoblepharus, Kerodon, 707
Leucocoryne, 1042
leucodactylus, Hesperomys, 585, 586, 602, 

605, 606
leucodactylus, Nyctomys, 585, 601
leucodactylus, Rhipidomys, 583, 587, 589, 590, 

593, 594, 596, 597, 601, 602, 603, 605, 
606, 609, 611, 612

leucodon, Ctenomys, 819, 820, 821, 830, 844, 
845

leucodon, Haptomys, 844, 845
leucogaster, Hesperomys, 319, 329, 453
leucogaster, Holochilus, 326, 327
leucogaster, Leptosciurus, 41
leucogaster, Macroxus, 41
leucogaster, Mus, 102, 327, 329, 952, 1001
leucogaster, Sciurus, 41
leucogaster, Trinomys, 328
leucogula, Akodon, 189, 190
leucolimnaeus, Akodon, 150, 194, 195, 196
leucolimnaeus, Bolomys, 150, 194
leucomystax, Proechimys, 976, 977
leucopyga, Cavia, 694, 695, 703
leucotis, Sciurus, 4, 8
leucurus, Auliscomys, 477
leucurus, Elanus, 121, 125, 463
leucurus, Euneomys, 477
leucurus, Phyllotis, 477
Levinseniella, 221

cruzi, 221, 272
levipes, Ectinorus, 170, 563
levipes, Nephelomys, 377, 378, 379, 385, 386, 

621
levipes, Oryzomys, 385
lewisi, Ctenomys, 705, 821, 829, 837, 845, 846
lewisi, Dasipsyllus, 621
lewisi, Neornipsyllus, 621
Libertia, 1042
liciae, Bolomys, 239, 240
ligularis, Poa, 137
limana, Myoprocta, 760, 761
limanus, Myoprocta, 759, 760, 762
limatus, Phyllotis, 535, 536, 537, 539, 540, 

542, 547, 548, 549, 553, 554, 555
liminalis, Proechimys, 964, 965
Limnephilidae, 262
lindberghi, Akodon, 146, 151, 173, 174, 181, 

186, 306
lineicaudatus, Andinomys, 76
Liolaeopsis, 715
Liomys, 51

irroratus, 51
pictus, 51
spectabilis, 51

Listronius, 170
fortis, 170

litargus, Polygenis, 602, 621
Lithraea, 107, 1031

molleoides, 107
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manavi, Guerlinguetus, 33, 34, 38, 39
manavi, Mesosciurus, 38
manavi, Sciurus, 38, 39
manguinhosi, Laelaps, 272, 302, 368, 377
manhanensis, Hadrosciurus, 18
manhanensis, Sciurus, 18
Manihot, 49
mannarius, Microsciurus, 26
mansoensis, Abrothrix, 122
mansoensis, Akodon, 122
mansoni, Schistosoma, 329, 375, 376, 377
mantiqueirensis, Phyllomys, 917, 920, 922, 923
Mara, 717

magellanica, 718
patagonica, 719

maracaibensis, Guerlinguetus, 38
maracaibensis, Sciurus, 34, 37
maracajuensis, Cerradomys, 301, 303, 304, 

305, 454
maracajuensis, Oryzomys, 303
maranonicus, Oligoryzomys, 424, 425
maranonicus, Oryzomys, 424
maraxica, Dasyprocta, 741
marcarum, Calomys, 497
marcarum, Hesperomys, 18
Maresomys, 465, 473, 474, 522

boliviensis, 474
“mariafarelli,” Ctenomys, 820, 847, 848
marica, Eligmodontia, 519, 520
marinhus, Cerradomys, 301, 304, 305
marinhus, Oryzomys, 304, 305
marinus, Reithrodon, 560, 562
maritimus, Bathyergus, 1040, 1041
maritimus, Phyllotis, 538, 539
markhami, Akodon, 122, 124
marmosurus, Oecomys, 402
marmosurus, Oryzomys, 399, 402, 408, 411
marmosurus, Rhipidomys, 402, 403
masatacalis, Rhipidomys, 607
masculipes, Mus, 607
massoiai, Hoplopleura, 208
massoiai, Polygenis, 240
mastacalis, Hesperomys, 607
mastacalis, Mus, 585, 607
mastacalis, Nyctomys, 585
mastacalis, Rhipidomys, 585, 589, 591, 594, 

597, 598, 599, 603, 605, 606, 607, 608, 
609, 610, 611, 613, 614, 615

masticalis, Rhipidomys, 607
Mastonotus, 1020

popelairi, 1020, 1021
Matayba, 74

elaeagnoides, 74
mattensis, Nectomys, 374, 375
mattogrossae, Oligoryzomys, 417, 418, 419, 

426, 427, 430, 431, 435, 437
mattogrossae, Oryzomys, 430
mattogrossensis, Gigantalaelaps, 435
maulinus, Ctenomys, 821, 829, 848, 849, 869
maulinus, Spalacopus, 1041, 1042
mauri, Androlaelaps, 221
Mauritia, 305
Mauritiella, 305
maxima, Viscacia, 782
maximus, Dipus, 780, 781, 783
maximus, Lagostomus, 780, 781, 782
Mazama, 666

chunyi, 666

Macruroryzomys, 360, 361
hammondi, 361

macrurus, Hesperomys, 605
macrurus, Mus, 605
macrurus, Rhipidomys, 588, 589, 591, 594, 

598, 599, 603, 605, 606, 607, 608
maculata, Paca, 729
maculipes, Calomys, 607
maculipes, Hesperomys, 607
maculipes, Mus, 607
maculipes, Oecomys, 607
maculipes, Rhipidomys, 607
maculiventer, Nephelomys, 377, 378, 379, 384, 

386, 387
maculiventer, Oryzomys, 386
maenas, Cavia, 713
maenas, Caviella, 713
magdalenae, Histriosciurus, 37
magdalenae, Mesosciurus, 37
magdalenae, Nectomys, 313, 314, 371, 372, 

373
magdalenae, Oryzomys, 459
magdalenae, Proechimys, 983, 984, 985
magdalenae, Sciurus, 37
magdalenae, Transandinomys, 459
magellanica, Cavia, 717, 718
magellanica, Dolichotis, 718
magellanica, Mara, 718
magellanicus, Bubo, 89, 91, 117, 517, 769
magellanicus, Ctenomys, 821, 836, 846, 847, 

852
magellanicus, Dolichotis, 718, 719
magellanicus, Lepus, 719
magellanicus, Mus, 429, 430
magellanicus, Oligoryzomys, 417, 418, 429, 

430
magellanicus, Oryzomys, 428, 429
magister, Phyllotis, 535, 537, 539, 540, 541, 

544, 545, 547, 549, 550, 551, 553, 554
magna, Abrothrix, 110
magna, Cavia, 692, 697, 698, 699
magnus, Abrothrix, 109
magnus, Holochilus, 346, 347
major, Chinchilla, 767
Makalata, 878, 879, 888, 889, 895, 905, 906, 

908, 910, 912, 913, 915, 929, 930, 931, 
944

armata, 907, 908
didelphoides, 905, 906, 907, 908, 909, 910, 

913, 944
grandis, 929, 930
macrura, 906, 908, 909
obscura, 908, 910
obscurus, 944
occasius, 913
rhipidura, 930
rhipidurus, 913, 930

malaenus, Mus, 428
Mallophaga, 656
Malpighiaceae, 943
Mamcaviaus, 692

cobaya, 700
Mamcoelogenysus, 728
Mamdasyproctaus, 736
mamorae, Oecomys, 394, 396, 403, 404, 405, 

406, 413, 415, 417
mamorae, Oryzomys, 404, 405, 412, 413
manarius, Microsciurus, 25, 26

lundi, Phyllomys, 917, 920, 922
Lundomys, 65, 291, 292, 311, 326, 327, 346, 

347
molitor, 346, 347, 348

lutea, Lagidium, 772, 774, 775
lutea, Viscaccia, 774, 775
luteolus, Ctenomys, 839, 854, 867
lutescens, Akodon, 148, 149, 151, 159, 161, 

162, 168, 172, 173, 174, 175, 176, 191, 
197

lutescens, Lagidium, 774, 776
lutescens, Phyllotis, 540, 551
Lutreolina, 331

crassicaudata, 331
Lycalopex, 113

culpaeus, 262, 476, 498, 520, 769, 776, 809, 
1031

griseus, 121, 125, 809
gymnocercus, 783

Lycium, 815

macconelli, Rhipidomys, 269, 603
macconnelli, Euryoryzomys, 313, 314, 316, 

317, 318
macconnelli, Guerlinguetus, 11, 12
macconnelli, Oryzomys, 313, 316, 317
macconnelli, Rhipidomys, 583, 584, 585, 586, 

603, 604
macconnelli, Sciurus, 11
macconnelli, Thomasomys, 586, 603, 604
macrocercus, Mus, 428
Macrogeomys, 50

dariensis, 50
macronychos, Abrothrix, 123
macronychos, Mus, 122, 123
macronyx, Acodon, 128
macronyx, Chelemys, 108, 109, 127, 128, 129, 

130, 131, 135
macronyx, Notiomys, 128
macrotis, Thomasomys, 618, 620, 622, 626, 

627, 659, 660
macrourus, Echimys, 907
macrourus, Hesperomys, 605
Macroxus, 4, 10, 16, 25, 33, 44

aestuans, 5, 10
brunneo-niger, 18
chrysuros, 35
fl aviventer, 25
fl aviventris, 25
fraseri, 46
fumigatus, 18
gerrardii, 37
gilvigularis, 11
griseogena, 35, 41
ignitus, 33, 41, 42
irroratus, 41
kuhlii, 4, 5
langsdorfi i, 16
leucogaster, 41
medellinensis, 42
nebouxi, 44
pusillus, 4, 5, 8
stramineus, 44, 46
tephrogaster, 42
variabilis, 37

macrura, Echimys, 907, 909
macrura, Loncheres, 909
macrura, Makalata, 895, 906, 908, 909



1316 Index

milleri, 38
morulus, 38
nesaeus, 39
pyrrhinus, 16, 20
quindanus, 37
salaquensis, 38
saltuensis, 37
sumaco, 35
tobagensis, 34
valdiviae, 34, 37
versicolor, 38
zuliae, 37

messorius, Oligoryzomys, 417, 418, 419, 424, 
431, 432

messorius, Oryzomys, 431, 432
mexianae, Coelogenys, 729, 730
mexianae, Cuniculus, 729
mexiannae, Agouti, 729
mexicanae, Agouti, 729
mexicanae, Cuniculus, 729
mexicanus, Coendou, 791, 799, 801, 802
mexicanus, Ochetodon, 61, 62
mexicanus, Oryzomys, 440
mexicanus, Reithrodon, 61, 62
mexicanus, Reithrodontomys, 61, 62, 63
michaelseni, Acodon, 133, 134, 135
michaelseni, Akodon, 133
michaelseni, Chelemys, 133
michaelseni, Geoxus, 128, 134, 135
michaelseni, Hesperomys, 133, 134, 135
michaelseni, Notiomys, 133, 134, 135
michaelseni, Notoxus, 134
Miconia, 612
Microakodontomys, 71, 293, 354, 355, 418

transitorius, 306, 354, 355, 418
Microavia, 712
Microcavia, 690, 691, 702, 704, 711, 712, 715, 

716
australis, 712, 713, 714, 715, 1048
joannia, 712, 713
kingii, 712, 713
moenas, 713
niata, 702, 712, 714, 715
pallidior, 715
salinia, 712, 713
shiptoni, 712, 715, 716
typus, 712

microcephala, Scalesia, 392, 393
Micronectomys, 440, 461, 464

borreroi, 461, 464
microphylla, Baccharis, 812
microphylla, Weinmannia, 817
microps, Dipodomys, 1047
micropus, Abrothrix, 533
micropus, Akodon, 533
micropus, Auliscomys, 465, 533, 534
micropus, Euneomys, 533, 534
micropus, Habrothrix, 533
micropus, Hesperomys, 533
micropus, Loxodontomys, 473, 476, 531, 532, 

533, 534, 535, 562, 563
micropus, Mus, 533
micropus, Phyllotis, 531, 533, 534
Microryzomys, 61, 293, 354, 355, 356, 357, 

358, 417, 438
altissimus, 170, 356, 357, 358, 359, 679
aurillus, 358
chotanus, 357

melanostoma, Hesperomys, 424
melanostoma, Oryzomys, 424
melanotis, Handleyomys, 323
melanotis, Mus, 543
melanotis, Oryzomys, 293
melanura, Callithrix, 319
melanura, Sphiggurus, 796
melanurus, Cercolabes, 796
melanurus, Coendou, 793, 795, 796
melanurus, Coendu, 793, 795, 796
melanurus, Sphiggurus, 796
melanurus, Synetheres, 796
Melastomataceae, 361, 612, 1005
Meliaceae, 759
Melinaceae, 1005
melleus, Oecomys, 412
melleus, Oryzomys, 412
mendocina, Ctenomys, 849
mendocinus, Ctenomys, 821, 823, 824, 835, 

839, 840, 841, 844, 848, 849, 850, 853, 
861, 862, 866, 871, 874, 875

meridensis, Akodon, 152, 235, 245, 246
meridensis, Guerlinguetus, 35, 36
meridensis, Mesosciurus, 35
meridensis, Necromys, 235, 246
meridensis, Nephelomys, 377, 378, 379, 382, 

383, 387, 388
meridensis, Oryzomys, 378, 382, 383, 386, 

387, 389
meridensis, Sciurus, 34, 35, 36
meridionalis, Scapteromys, 271
mesatia, Dasyprocta, 743
Mesomys, 327, 874, 879, 888, 895, 907, 909, 

915, 931, 932, 935, 938, 940, 942, 943, 
944, 945, 946, 947, 948

didelphoides, 905, 906, 907, 908, 909, 910, 
913, 944

ecaudatus, 944, 945, 946, 947, 949
ferrugineus, 944, 945, 946, 947, 948, 949
hispidus, 744, 908, 943, 944, 945, 946, 947, 

948, 949, 950
leniceps, 945, 946, 948, 949
occultus, 942, 945, 948, 949
spicatus, 945
spinosus, 935, 936, 938, 939
stimulax, 944, 945, 946, 947, 949, 950
thomasi, 915, 926, 927

Mesosciurus, 16, 33
argentinius, 40
baudensis, 38
bondae, 37
candelensis, 35
carchensis, 35
caudeleusis, 35
chapmani, 34
choco, 38
cucutae, 35
ferminae, 35
gerrardi, 34, 35, 37, 38
griseimembra, 35
griseogena, 35
hoffmanni, 33, 35, 37, 38
hyporrhodus, 35
imbaburae, 35
leonis, 38
magdalenae, 37
manavi, 38
meridensis

mazzai, Laelaps, 377, 563
mazzaias, Schistolaelaps, 316
medellinensis, Guerlinguetus, 42
medellinensis, Leptosciurus, 42
medellinensis, Macroxus, 4
medellinensis, Sciurus, 4
medius, Echimys, 895, 923
medius, Graomys, 525, 528, 529, 530
medius, Loncheres, 923
medius, Nelomys, 923
medius, Oryzomys, 459, 460
medius, Phyllomys, 917, 920, 923, 924
medius, Phyllotis, 515, 525, 526, 531
medius, Transandinomys, 459
megacephalus, Hylaeamys, 204, 317, 320, 335, 

336, 337, 340, 341, 342, 343, 344, 345, 
382, 451, 459, 486, 552, 569

megacephalus, Mus, 337, 340, 341
megacephalus, Oryzomys, 337, 340, 343
Megactenomys, 818
Megacuterebra, 275

apicalis, 275
Megadontomys, 60, 61

fl avidus, 60
pirrensis, 60

Megalomys, 291
megalonyx, Acodon, 131
megalonyx, Akodon, 131
megalonyx, Chelemys, 111, 115, 128, 130, 

131, 132
megalonyx, Hesperomys, 111, 128, 131
megalonyx, Notiomys, 131
megalotis, Mus, 543
megalotis, Reithrodontomys, 61
Megaoryzomys, 64, 572

curioi, 627
melampus, Abrothrix, 119
melampus, Mus, 118, 119
melanius, Nectomys, 374, 375
melanius, Phyllotis, 540
melanizon, Mus, 428
melanoleucas, Heteromys, 53
melanoleucus, Geranoaetus, 1031
melanoleucus, Heteromys, 53
Melanomys, 64, 152, 292, 311, 348, 349, 350, 

352, 450, 456
affi nis, 350
buenavistae, 350, 351
caliginosus, 152, 235, 246, 348, 350, 351, 

352, 353, 354, 355
chrysomelas, 348, 351, 352, 353
columbianus, 348, 350, 351, 352, 353
idoneus, 348, 351, 352
lomitensis, 350
melanotis
monticola, 350, 351
monticolor, 350
obscurior, 350, 351
olivinus, 350, 351
oroensis, 350
phaeopus, 350
robustulus, 350, 353
tolimensis, 350
vallicola, 350, 351
zunigae, 350, 353, 354

melanonotus, Mus, 543
melanops, Myocastor, 1021, 1022
melanops, Scolomys, 445, 446, 447, 448
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moerens, Akodon, 119
moerex, Nephelomys, 377, 379, 388
moerex, Oryzomys, 388
molestus, Oryzomys, 440
molinae, Akodon, 149, 165, 166, 167, 193
molitor, Calomys, 347
molitor, Hesperomys, 347
molitor, Holochilus, 347
molitor, Lundomys, 346, 347, 348
molitor, Oryzomys, 347
molleoides, Lithraea, 107
molliae, Isothrix, 902
mollipilosus, Oryzomys, 459, 460
mollipilosus, Transandinomys, 459
mollis, Acodon, 177
mollis, Akodon, 148, 149, 151, 152, 167, 168, 

177, 178, 181, 182, 183, 191, 202, 679
mollis, Mus, 543
mollissimus, Rhipidomys, 599, 600
Monarrhenos, 221

cruzi, 221, 272
monasteriensis, Galea, 708, 709
Monimiaceae, 1031
monochromos, Erioryzomys, 621, 660, 661
monochromos, Oryzomys, 621, 660
monochromos, Thomasomys, 625, 660, 661, 

663
montanus, Hesperomys, 497, 498
montanus, Nectomys, 374, 375
montanus, Ochetodon, 61
montanus, Phyllotis, 538, 539
montensis, Akodon, 146, 147, 148, 149, 151, 

163, 164, 179, 180, 187, 188, 189, 203, 
204

Monticavia, 702, 712, 714
niata, 702, 712, 714
pallidior, 702
shiptoni, 715

monticola, Cleopsylla, 629, 645, 652, 680
monticola, Melanomys, 350, 351
monticola, Oryzomys, 350, 351
monticolor, Melanomys, 350
monticolus, Neusticomys, 282, 285, 287, 288, 

289, 679
moojeni, Oligoryzomys, 417, 419, 433, 434
moojeni, Oryzomys, 313, 319
moojeni, Proechimys, 1012
moojeni, Trinomys, 1001, 1002, 1012, 1013
moorei, Cudahyomys, 62
Moraceae, 448, 655
mordax, Chelemyscus, 86
mordax, Euneomys, 84, 86, 87
mordosus, Ctenomys, 836, 837
moreni, Eligmodon, 509, 514, 515
moreni, Eligmodontia, 510, 512, 514, 515, 531
moreni, Lagidium, 774, 775
morenoi, Eligmodontia, 514
morgani, Eligmodontia, 510, 516, 517, 519, 

520
moricandi, Plectrochoerus, 789, 790
morio, Sciurus, 28
Morphnus, 724

guianensis, 724
morulus, Guerlinguetus, 38, 39
morulus, Histriosciurus, 38
morulus, Mesosciurus, 38
morulus, Notosciurus, 35, 38
morulus, Sciurus, 38, 39

milleri, Dasyprocta, 759
milleri, Histriosciurus, 38
milleri, Mesosciurus, 38
milleri, Myoprocta, 759, 760, 761
milleri, Oecomys, 398, 399, 402
milleri, Oryzomys, 398, 399
milleri, Reithrodontomys, 62, 63
milleri, Rhipidomys, 609, 610
milleri, Sciurus, 34, 38
mimax, Octomys, 1038, 1039, 1044
Mimosa, 1033

cavenia, 1033
mimulus, Microsciurus, 25, 27, 28, 29, 32
mimulus, Sciurus, 28
mimus, Abrothrix, 176
mimus, Akodon, 96, 147, 148, 149, 150, 159, 

168, 173, 175, 176, 177, 191, 201, 268
mimus, Microxus, 150, 176
mimus, Oxymycterus, 176
mincae, Echimys, 987, 988
mincae, Oecomys, 403, 404
mincae, Oryzomys, 403
mincae, Proechimys, 953, 954, 983, 984, 986, 

987, 988
Mindomys, 293, 360, 361

hammondi, 360, 361, 450
minerva, Craneopsylla, 95, 163, 166, 170, 201, 

240, 335, 425, 558, 563, 621
minimus, Ctenomys, 850
minimus, Galea, 710
minimus, Lepus, 700, 701, 710
minoprioi, Akodon, 194
minor, Conspicuum, 272
minor, Proechimys, 1003, 1004
minor, Trinomys, 1002, 1003, 1004
minutus, Ctenomys, 821, 824, 825, 827, 831, 

835, 840, 841, 843, 850, 851, 852, 863, 
864, 872

minutus, Hesperomys, 356, 358
minutus, Microryzomys, 170, 182, 357, 358, 

359, 399, 666, 679
minutus, Neacomys, 362, 363, 364, 365, 366, 

368, 369
minutus, Oligoryzomys, 358, 424
minutus, Oryzomys, 356, 357, 358
mirae, Tylomys, 686, 687, 688
mirapitanga, Trinomys, 1001, 1002, 1006, 

1010, 1011, 1012
misionalis, Hoplopleura, 240
misionalis, Oxymycterus, 263, 264, 268
misionensis, Brucepattersonius, 211, 212, 216, 

217
miurus, Hesperomys, 502
mizurus, Oryzomys, 428
mochae, Abrothrix, 123
mochae, Akodon, 122
mochae, Mus, 91, 122, 124
moco, Kerodon, 724, 726
modestior, Abrothrix, 118, 119
modestus, Dactylomys, 883, 884
modestus, Hylaeamys, 313
modestus, Oryzomys, 340, 341
modestus, Scapteromys, 487, 488, 489
modicus, Rhipidomys, 587, 589, 590, 603, 

609
moenas, Cerodon, 713
moenas, Microavia, 713
moerens, Abrothrix, 118, 119

fulvirostris, 358, 359
humilior, 358, 359
hylaeus, 357
minutus, 170, 182, 357, 358, 359, 399, 666

Microsciurus, 2, 4, 8, 9, 24, 25, 27, 29, 30, 31, 
32, 43, 44, 46, 47, 48

alfari, 25, 31
avunculus, 25
brevirostris, 25
fl aviventer, 24, 25, 26, 27, 28, 29, 30, 31, 32
fl orenciae, 25, 26
fusculus, 31, 32
hoehnei, 5
isthmius, 25, 27, 28, 29, 32
kuhli, 4, 5
kuhlii, 5
manarius, 26
mannarius, 25, 26
mimulus, 25, 28
napi, 25, 26
otinus, 25, 29
palmeri, 27
peruanus, 25, 26
pusillus, 4, 5, 25
rubricollis, 25
rubrirostris, 25, 26
sabanillae, 25, 29, 30
santanderensis, 25, 30, 31
similis, 25, 31, 32
simonsi, 25, 32
stramineus, 46
vivatus, 27

microspinosus, Mysolaelaps, 425, 426, 429, 435
microtinus, Oryzomys, 462
microtinus, Zygodontomys, 461, 462, 464
microtis, Chelemys, 131
microtis, Mus, 128, 131
microtis, Notiomys, 131, 133
microtis, Notoxus, 134
microtis, Oligoryzomys, 368, 417, 419, 425, 

430, 431, 432, 433, 496
microtis, Oryzomys, 425, 432, 433, 496
microtis, Oxymycterus, 133, 134
microtis, Rhipidomys, 599
Microxus, 96, 97, 109, 110, 118, 128, 140, 

143, 145, 149, 150, 153, 176, 183, 202, 
212, 269

affi nis, 153
bacchante, 110
bogotensis, 97, 98
cayllomae, 110
cruceri, 110
iheringi, 212, 215
iheringii, 215
inambarii, 110
inornatus, 110
jelskii, 110
lanosus, 110, 117
latebricola, 96, 97, 98
mimus, 150, 176
orientalis, 181, 183
orophilus, 181, 183
pulcherrimus, 110
pyrrhotis, 110
roraimae, 269
scalops, 110
sodalis, 110
torques, 182, 183, 201, 202
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physodes, 102, 313, 319, 329, 561
platytarsus, 543
porcellus, 691, 692, 696, 699, 720, 721
porcinus, 118, 120
principalis, 229, 230
psilurus, 122
puerulus, 517
pusillus, 493
pyrrhogaster, 561
pyrrhorhinos, 106, 607, 683, 684, 685
pyrrhorhinus, 683, 684, 685
renggeri, 122, 238
rostellatus, 252
rufi caudus, 122
rufus, 249, 252, 263, 264, 266
rupestris, 548, 552
rutilans, 249, 264
segethi, 543
senilis, 122
squamipes, 331, 370, 376
subfl avus, 306
talpinus, 210
tarsalis, 90, 91
tazamaca, 62
tomentosus, 143, 229
trichotis, 122
tumidus, 270, 271, 273
valdivianus, 133
vinealis, 122
vulpinoides, 306
vulpinus, 102, 226, 301, 306, 329, 334
xanthopus, 122
xanthopygus, 552, 553
xanthorhinus, 121, 124

Musaceae, 361
musculina, Eligmodontia, 499, 500
musculinus, Calomys, 187, 193, 195, 484, 495, 

496, 499, 500, 501, 502, 505
musculinus, Hesperomys, 499
musculipes, Oryzomys, 607
musculus, Mus, 395, 487, 546, 583
musseri, Neacomys, 362, 363, 365, 366, 

368
mussoi, Neusticomys, 285, 288, 289
Mustela, 666

frenata, 666, 696, 817
musteloides, Galea, 475, 704, 705, 707, 708, 

709, 715
mutabilis, Byptia, 865
Myocastor, 331, 370, 879, 1019, 1020

bonariensis, 1021, 1022
brasiliensis, 1021
castoroides, 1021
coypus, 1020, 1021, 1022
melanops, 1021
popelairi, 1021
sanctaecruzae, 1021
santacruzae, 1021, 1022

Myocastoridae, 689, 1019
Myocastorinae, 689, 878, 879, 880, 1019
Myomorpha, 1, 58
Myopotamus, 1020

antiquus, 1021
bonariensis, 1020
canariensis, 1021
coypu, 1021
coypus, 1021
dorsalis, 1021

foncki, 122, 124
fusco-ater, 118
galapagoensis, 295, 296
germaini, 122
glaphyrus, 428
glirinus, 552
gracilipes, 493
griseofl avus, 524, 543
griseo-fl avus, 529
guyannensis, 952
hispidulus, 252
hispidus, 252, 906, 907
humulis, 61
illapelinus, 543
infans, 122, 123, 170
lanatus, 552
landbecki, 122
laniger, 765, 766, 768, 771, 780, 807, 808
lasiotis, 238, 239, 240, 276, 277
lasiuro, 238
laticeps, 318, 338, 339, 342, 382, 459
laucha, 482, 493, 496
lauchita, 493
lecontii, 62
leporinus, 748, 749, 750, 751
leptosoma, 1001, 1015
lepturus, 122
leucogaster, 102, 327, 329, 952, 1001
longibarbus, 122
longicaudatus, 427, 429
longipilis, 118
longitarsus, 434
macrocercus, 428
macronychos, 122
macrurus, 605
maculipes, 607
magellanicus, 429, 430
malaenus, 428
masculipes, 607
mastacalis, 585, 607
megacephalus, 337, 340, 341
megalotis, 543
melampus, 118
melanizon, 428
melanonotus, 543
melanotis, 543
micropus, 533, 534
microtis, 131
mochae, 91, 122, 124
mollis, 543
musculus, 395, 487, 546, 583
mystacalis, 607
nasica, 122
nasutus, 215, 249, 260, 265, 266
nemoralis, 122
nigribarnis, 428
nigripes, 428, 434
nigrita, 277, 278
obscurus, 81, 235, 242, 243
olivaceus, 121, 124, 177
orycter, 278, 279
paca, 727, 728, 729, 730, 731, 736
pachycephalus, 561
palustris, 440
pencanus, 122
pernix, 428
peteroanus, 428
philippii, 428, 429

Morus, 655
insignis, 655

Mullinum, 830
spinosum, 830

multannus, Holochilus, 334
multifl orum, Lolium, 563
munchiquensis, Odontacarus, 637
munchiquensis, Oligoryzomys, 423
munchiquensis, Oryzomys, 423
mureliae, Oryzomys, 316, 317, 318
muriculus, Hesperomys, 488
murillus, Hesperomys, 499, 500
muris, Notoedres, 335
Muroidea
murrayi, Abrocoma, 808, 809
Mus, 52, 61, 90, 109, 110, 128, 133, 150, 229, 

235, 249, 270, 271, 277, 295, 301, 313, 
327, 337, 370, 395, 428, 440, 452, 482, 
483, 487, 488, 509, 524, 533, 537, 561, 
585, 683, 691, 720, 727, 736, 765, 952, 
1001, 1020, 1040

agilis, 428
aguti, 736, 748, 750, 751
amblyrrhynchus, 428
andinus, 111
angouya, 327, 340, 452, 453, 454
anguya, 452, 453
anomalus, 52, 53, 54
aquaticus, 376
araucanus, 428
arenicola, 122, 156
atratus, 122
auritus, 561
azarae, 150, 156
bimaculatus, 482, 483, 493, 495
boedeckeri, 543
brachiotis, 121, 122
brachyotis, 122
brachytarsus, 118
brasiliensis, 327, 328, 329, 331, 334, 335
brevicaudatus, Mus, 122
buccinatus, 452
callosus, 488
campestris, 543
canellinus, 453
canescens, 121, 124
capito, 337, 340, 341, 342, 343, 552, 554
castorides, 1020
cephalotes, 340, 341
chonoticus, 122, 124
cinnamomea, 111
cinnamomeus, 102, 395, 400, 401, 1015
commutatus, 428
coypus, 1020
cyaneus, 1041
cyanus, 1040, 1041
darwinii, 543
dasytrichos, 252
dichrous, 543
diminutivus, 428
dolichonyx, 111
dosytrichos, 249, 252, 253, 254
dubius, 493
dumetorum, 428
elegans, 483, 519, 520, 546
exiguus, 428
expulsus, 482, 490
fl avescens, 425, 426
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parvipes, 370, 374, 450
pollens, 374
rattus, 370, 371, 372, 374, 375, 450
russulus, 450, 451
saturatus, 371
sciureus, 331
squamipes, 299, 370, 371, 372, 373, 374, 

375, 376, 377, 451, 993
tarrensis, 374
tatei, 373, 374
vallensis, 371

neglectus, Ctenomys, 846
negrensis, Galea, 707
negrensis, Isothrix, 899, 900, 901, 902, 903, 904
negrito, Bolomys, 235, 237
Nelomys, 327, 878, 879, 889, 890, 894, 906, 

911, 915, 916, 924, 925, 933, 934, 945, 
992, 994

antricola, 900, 992, 993, 994
apereoides, 992, 993
aperoides, 993
armata, 906, 907
armatus, 878, 895, 906, 907
blainvilii, 915, 916, 917, 918
blainvillei, 918
brasiliensis, 919, 924
cristatus, 878, 896
dasythrix, 920
hispidus, 945
kerrei, 921
lamarum, 918, 921, 922
medius, 923
nigrispina, 924
nigrispinus, 924
paleaceus, 896
pictus, 889, 890, 895
semivillosus, 911, 914, 915
sulcidens, 933
thomasi, 926
unicolor, 927

nelsoni, Agouti, 729
nelsoni, Cuniculus, 729
nelsoni, Heteromys, 52
nelsoni, Oryzomys, 440
nelsoni, Xylomys, 52
nemoralis, Abrothrix, 123
nemoralis, Mus, 122
neocenus, Akodon, 165, 166, 167, 196, 203
Neoctodon, 1036

simonsi, 1036, 1037
Neomicroxus, 67, 71, 72, 96, 97, 141, 145

bogotensis, 96, 97, 98, 141, 145
latebricola, 96, 97, 98, 99, 141, 679

Neomys, 686
panamensis, 686

Neopolygenis, 95
atopus, 95, 221, 335
pradoi, 95
puelche, 166

Neornipsyllus, 621
lewisi, 621

Neotoma, 60, 65, 807
Neotominae, 58, 59, 60, 65, 66, 685
Neotomodon, 61
Neotomys, 67, 70, 71, 73, 99, 100, 104, 326, 

465, 466, 566
ebriosus, 79, 100, 101, 172, 195
vulturnus, 100

neacomydis, Laelaps, 368
Neacomys, 64, 70, 73, 292, 356, 361, 362, 

363, 364, 365, 369, 580
amoenus, 367, 368
carcelini, 367
dubosti, 362, 363, 364, 367
guianae, 362, 363, 364, 367
minutus, 362, 363, 364, 365, 366, 368, 369
musseri, 362, 363, 365, 366, 368
paracou, 363, 366
pictus, 362, 369
pusillus, 368
spinosus, 363, 367, 368
tenuipes, 363, 368
typicus, 367

nebouxi, Guerlinguetus, 44
nebouxi, Macroxus, 44
nebouxi, Sciurus, 44
nebouxii, Sciurus, 43, 44, 45, 46
nebouxii, Simosciurus, 44, 45, 46
Necromys, 79, 140, 141, 142, 143, 144, 145, 

147, 152, 155, 163, 165, 195, 232, 233, 
234, 235, 237, 241, 242, 243, 247, 270, 
274, 276, 479, 481

amoenus, 79, 232, 233, 234, 235, 236, 237, 
244, 245

bonapartei, 141, 142, 234, 243
conifer, 233, 234, 235, 238, 239, 241
lactens, 193, 195, 232, 233, 234, 235, 236, 

237, 238
lasiotis, 239, 240
lasiurus, 163, 193, 195, 232, 233, 234, 235, 

238, 239, 240, 241, 242, 243, 244, 245, 
275, 276, 697

lenguarum, 163, 164, 232, 233, 234, 235, 
239, 241, 242, 245

obscurus, 220, 221, 233, 234, 235, 242, 243, 
244

pixuna, 239
punctulatus, 235, 244, 245
scagliarum, 243
tapirapoanus, 233
temchuki, 239
urichi, 235, 245, 246
venezuelensis, 352

Nectomys, 65, 146, 210, 291, 292, 299, 311, 
322, 327, 331, 360, 361, 369, 370, 371, 
375, 376, 377, 440, 450, 451

alfari, 450
amazonicus, 374, 375
apicalis, 374, 375
aquaticus, 376
effi cax, 450
esmeraldarum, 450
dimidiatus, 440
fulvinus, 371
garleppi, 371
garleppii, 371
grandis, 369, 370, 371, 372, 373, 377
hammondi, 360, 361
intectus, 322
magdalenae, 313, 314, 371, 372, 373
mattensis, 374, 375
melanius, 374, 375
montanus, 374, 375
napensis, 371
olivaceus, 376
palmipes, 370, 371, 373, 374

Myoprocta, 733, 734, 735, 736, 756, 757
acouchy, 736, 757, 758, 759, 760, 761, 762
archidonae, 760, 761
caymanum, 760
demararae, 757, 758
exilis, 757, 758, 759, 760, 761, 762
leptura, 757, 759, 762
lepture, 757
limana, 760, 761
limanus, 759, 760, 762
milleri, 759
parva, 760
pratti, 744, 757, 758, 759, 760, 761, 762
puralis, 760

Myosciurus, 3
myosurus, Echimys, 975, 1016
myosurus, Loncheres, 975, 1001
myosurus, Proechimys, 1016
myosurus, Trinomys, 1016
Myoxomys, 585

latimanus, 585
salvini, 585

Myoxus, 3, 4, 10, 894, 1030
chrysurus, 878, 894, 895, 896, 916
degus, 1030, 1032
getulinus, 1032
guerlingus, 7, 10

Myrcia, 612
Myrcianthes, 538
Myrsinaceae, 612, 1005
Myrsine, 612
Myrtaceae, 538, 557, 612, 1018, 1031
Mysolaelaps, 95

microspinosus, 425, 426, 429, 435
parvispinosus, 95

mystacalis, Calomys, 585, 607
mystacalis, Hesperomys, 585
mystacalis, Holochilus, 585
mystacalis, Mus, 607
mystax, Akodon, 146, 149, 151, 180, 181, 

184, 186

nana, Cavia, 692, 693, 695, 695, 702
Nannosciurus, 3
Nanocavia, 712

shiptoni, 712, 715, 716
nanus, Holochilus, 328, 331, 332
napensis, Nectomys, 371
napi, Microsciurus, 25, 26
napi, Sciurus, 25
narboroughi, Nesoryzomys, 390, 391, 392, 393
narboroughi, Oryzomys, 392
nasica, Abrothrix, 123
nasica, Mus, 122
Nasua, 696

nasua, 696
nasua, Nasua, 696
nasutus, Hesperomys, 212, 215, 260
nasutus, Holochilus, 249, 260
nasutus, Mus, 215, 249, 260, 265, 266
nasutus, Oxymycterus, 212, 215, 247, 248, 

250, 252, 258, 259, 260, 261, 262, 265, 
268, 565

nattereri, Ctenomys, 821, 826, 852, 853, 866, 
870

navasi, Laelaps, 95
navus, Oligoryzomys, 423
navus, Oryzomys, 418, 423, 431, 432
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Notoedres, 335
muris, 335

Notosciurus, 2, 9, 11, 15, 16, 32, 33, 43, 48
boliviensis, 41, 43
chapmani, 34, 35
chrysuros, 33, 35, 36
granatensis, 2, 20, 33, 34, 36, 39, 40
morulus, 35, 38
nesaeus, 39
pucheranii, 33
rhoadsi, 33, 34, 35, 36

Notoxus, 133, 134
fossor, 134
michaelseni, 133, 134, 135
microtis, 134

nubila, Abrothrix, 118, 119
nubila, Akodon, 119
nucus, Akodon, 169, 170, 203
nudicaudus, Hesperomys, 686
nudicaudus, Tylomys, 686, 687
numidica, Protospirura, 240
nungui, Plocopsylla, 647, 663, 673
Nyctaginaceae, 393
nycthemera, Cercolabes, 797
nycthemera, Coendou, 793, 797, 803
nycthemera, Coendu, 797
nycthemera, Hystrix, 797
nycthemera, Sphiggurus, 797
nycthemera, Synetheres, 797
nycthemerae, Coendou, 797
Nyctomys, 66, 685, 686

leucodactylus, 585, 601
masticalis, 585
sumichrasti, 585

oasicus, Heteromys, 53, 56, 57
obese, Canaania, 376
obesus, Psammomys, 1047
oblativa, Abrocoma, 817, 818
oblativus, Cuscomys, 816, 817, 818
obscura, Akodon, 81
obscura, Echimys, 909
obscura, Hesperomys, 82
obscura, Loncheres, 906, 909, 910
obscura, Makalata, 908, 910
obscura, Prea, 694, 697
obscurior, Melanomys, 350, 351
obscurior, Oryzomys, 349, 350, 351, 352
obscurior, Zygodontomys, 349, 350, 352
obscurus, Akodon, 220, 221, 222, 241, 

242
obscurus, Bolomys, 243
obscurus, Cabreramys, 232, 243
obscurus, Ctenomys, 846
obscurus, Hesperomys, 242
obscurus, Kerodon, 692, 697
obscurus, Makalata, 944
obscurus, Mus, 81, 235, 242, 243
obscurus, Necromys, 220, 221, 233, 234, 235, 

242, 243, 244
obscurus, Reithrodon, 561, 562
obscurus, Zygodontomys, 242
obtusirostris, Nephelomys, 385
obtusirostris, Oligoryzomys, 384
obtusirostris, Oryzomys, 384
obtusirostris, Zygodontomys, 378, 384
occasius, Echimys, 910, 912, 913
occasius, Makalata, 913

nigripes, Mus, 428, 434
nigripes, Oligoryzomys, 355, 417, 419, 431, 

434, 435, 436, 437
nigripes, Oryzomys, 434
nigrispina, Echimys, 915, 924
nigrispina, Loncheres, 924, 926
nigrispina, Nelomys, 924
nigrispina, Phyllomys, 924
nigrispinus, Echimys, 924
nigrispinus, Phyllomys, 895, 917, 918, 922, 

924, 927
nigrita, Abrothrix, 278, 279
nigrita, Akodon, 278, 279
nigrita, Habrothrix, 277
nigrita, Hesperomys, 277, 428
nigrita, Mus, 277, 278
nigrita, Thaptomys, 146, 148, 277, 278, 

279
nigrofulvus, Proechimys, 980, 982
nimbosus, Nephelomys, 377, 379, 388, 389
nimbosus, Oryzomys, 388, 389
nitedulus, Oecomys, 398, 399, 400
nitedulus, Oryzomys, 398, 399, 410
nitela, Rhipidomys, 584, 588, 589, 594, 597, 

603, 609, 610, 611, 615, 626
nitida, Laretia, 814
nitidus, Euryoryzomys, 314, 316, 318, 343, 

344
nitidus, Hesperomys, 318
nitidus, Oryzomys, 313, 318, 343, 458
niveipes, Oryzomys, 662
niveipes, Thomasomys, 618, 619, 625, 651, 

659, 662, 663, 669, 673
noctivagus, Psammomys, 1041
noctivagus, Psammoryctes, 1041
noei, Euneomys, 86
nogalaris, Phyllotis, 551
Noronhomys, 64, 291, 327
norosiensis, Guerlinguetus, 38
norosiensis, Sciurus, 37, 38
noroslensis, Sciurus, 38
notatus, Thomasomys, 182, 619, 620, 621, 

622, 626, 650, 656, 657, 664, 665, 667
Nothofagaceae, 117, 124, 849
Nothofagus, 83, 87, 88, 89, 90, 91, 120, 121, 

124, 125, 130, 134, 534
antarctica, 130
betuloides, 117, 124, 130
dombeyi, 91, 1028
pumilio, 130, 134, 563

notialis, Hydrochoerus, 721
Notiomys, 64, 107, 108, 109, 127, 128, 132, 

133, 135, 136, 137, 139, 140, 141
alleni, 128, 129
araucanus, 134
bicolor, 134
bullocki, 134
chiloensis, 133, 134
connectens, 128, 130
edwardsii, 108, 109, 135, 136, 137
fossor, 133, 134
fumosus, 129
macronyx, 128
megalonyx, 131
michaelseni, 133, 134, 135
microtis, 131, 133
valdivianus, 134, 139
vestitus, 128, 129

Neotyphloceras, 77, 563, 576, 642
crassispina, 77, 170, 563
hemisus, 77
rosenbergi, 629, 645, 652, 680

Nephelomys, 64, 293, 377, 378, 386, 389, 395
albigularis, 182, 377, 378, 379, 380, 381, 

382, 383, 384, 385, 386, 387, 388, 389
auriventer, 344, 377, 378, 379, 381, 382, 

383, 385, 389
caracolus, 313, 377, 378, 379, 382, 383, 

387
childi, 377, 378, 379, 383, 384
devius, 378
keaysi, 377, 378, 379, 384, 385, 386
levipes, 377, 378, 379, 385, 386, 621
maculiventer, 377, 378, 379, 384, 386, 387
meridensis, 235, 246
moerex, 377, 379, 388
nimbosus, 379
obtrusirostris, 385
oconnelli, 383
pectoralis, 379, 387, 389
pirrensis, 377, 378

nesaeus, Guerlinguetus, 39
nesaeus, Mesosciurus, 39
nesaeus, Notosciurus, 39
nesaeus, Sciurus, 34, 39
nesiotes, Proechimys, 960, 962
Nesoryzomys, 390, 391, 392, 456

darwini, 390, 391
fernandinae, 390, 391, 392, 393
indefessus, 390, 391, 392, 393
narboroughi, 391, 392, 392
swarthi, 391, 392, 393

Neurolepis, 732
Neusticomys, 65, 280, 287, 288, 290

ferreirai, 65, 288, 289
monticolus, 282, 285, 287, 288, 289, 679
mussoi, 285, 288, 289
oyapocki, 288, 289, 290
peruviensis, 288, 290
venezuelae, 288, 291

niata, Caviella, 714
niata, Cerodon, 714, 715
niata, Kerodon, 702, 714, 715
niata, Microavia, 702, 712, 714
niata, Monticavia, 702, 712, 714
nicefori, Ichthyomys, 285
nicefori, Thomasomys, 622, 623, 626, 629, 

630, 631, 661, 662, 670
niger, Oxymycterus, 132
niger, Sciurus, 18
nigra, Cavia, 700
nigra, Dasyprocta, 743
nigratus, Hadrosciurus, 20
nigratus, Sciurus, 20
nigratus, Urosciurus, 19, 20
nigriana, Caviella, 713
nigribarnis, Mus, 428
nigricans, Cavia, 697
nigricans, Cercolabes, 803
nigricans, Coendou, 803
nigricans, Dasyprocta, 742, 743, 744
nigricans, Sphiggurus, 803
nigriceps, Ctenomys, 854
nigriclunis, Dasyprocta, 752
nigrifrons, Oxymycterus, 247, 250, 255, 256, 

261, 262, 263
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albicaudus, 887, 888
edax, 887, 888

oleifolius, Podocarpus, 626
Oligoryzomys, 61, 64, 90, 93, 139, 170, 172, 

195, 274, 293, 336, 354, 355, 356, 385, 
417, 418, 422, 423, 425, 427, 430, 431, 
432, 433, 434, 435, 436, 463, 487, 706

andinus, 417, 419, 420, 421
antoniae, 93, 95, 425
arenalis, 417, 419, 420, 421
brendae, 417, 419, 421, 422
chacoensis, 417, 419, 422, 436
delicatulus, 423
delicatus, 417, 418, 419, 422, 423, 424, 432
delticola, 434, 435
destructor, 417, 419, 420, 421, 422, 424, 

425
dryas, 358
eliurus, 431, 434, 435, 436, 437
fl avescens, 93, 95, 187, 193, 195, 417, 418, 

419, 421, 425, 426, 431, 435
fornesi, 293, 355, 417, 419, 426, 427, 430, 

431
fulvescens, 417, 423, 424, 427, 432, 433
fulvirostris, 358, 359
griseolus, 292, 417, 418, 427
humilior, 358
longicaudatus, 121, 385, 417, 419, 422, 424, 

425, 427, 428, 429, 430, 431, 433, 487, 
563

longitarsus, 434
magellanicus, 417, 418, 429, 430
maranonicus, 424, 425
mattogrossae, 417, 418, 419, 426, 427, 430, 

431, 435, 437
messorius, 417, 418, 419, 424, 431, 432
microtis, 368, 417, 419, 425, 430, 431, 432, 

433, 496
minutus, 358, 424
moojeni, 417, 419, 433, 434
munchiquensis, 423
nigripes, 355, 417, 419, 431, 434, 435, 436, 

437
obtusirostris, 384
occidentalis, 425
pictipes, 93
pygmaeus, 434
rupestris, 355, 418, 435, 436
spodiurus, 424
stolzmanni, 424
stramineus, 419, 436, 437
tenuipes, 423
transitorius, 355
utiaritensis, 419, 430, 437, 487

Olimipicomys, 466
olivacea, Abrothrix, 108, 109, 110, 111, 113, 

117, 121, 123, 124, 125, 126, 128, 139, 
169, 170, 238, 430

olivaceus, Abrothrix, 110, 123, 178
olivaceus, Acodon, 122
olivaceus, Akodon, 110, 122, 123
olivaceus, Habrothrix, 122
olivaceus, Hesperomys, 122, 177, 178
olivaceus, Mus, 121, 124, 177
olivaceus, Nectomys, 376
olivascens, Sciurus, 4, 8
olivinus, Melanomys, 350, 351
olivinus, Oryzomys, 350, 351

dienteslargus, 645, 652
munchiquensis, 637
schoenesetosus, 645, 680
tiptoni, 680
tuberculohirsutus, 645
vergrandi, 645
vestitus, 680

Oecomys, 64, 65, 70, 291, 292, 382, 393, 394, 
395, 396, 397, 400, 403, 405, 408, 410, 
412, 413, 415, 442, 444, 457, 580, 585, 
586, 682

auyantepui, 397, 398, 403, 406, 407, 408, 
410, 411, 412, 415, 417

bahiensis, 401
benevolens, 395, 398
bicolor, 394, 395, 396, 397, 398, 399, 400, 

402, 406, 407, 410, 411, 413, 414, 415, 
581, 585

caicarae, 411
caracolus, 382
catherinae, 102, 394, 397, 400, 401, 403, 

407, 415, 417
cinnamomeus, 400, 401
cleberi, 395, 396, 401, 402, 415
concolor, 395, 396, 398, 402, 403, 404, 405, 

408, 410, 411, 412, 413, 414, 415, 417
dryas, 398, 399
emiliæ, 586, 593
endersi, 398, 399, 400
fl avicans, 397, 400, 403, 404, 415
fl orenciae, 398, 399
frontalis, 414, 417
fulviventer, 414
guianae, 408, 409, 411
illectus, 403, 404, 411
maculipes, 607
mamorae, 394, 396, 403, 404, 405, 406, 

413, 415, 417
marmosurus, 402
melleus, 412
milleri, 398, 399, 402
mincae, 403, 404
nitedulus, 398, 399, 400
osgoodi, 414, 416
palmeri, 412
paricola, 397, 406, 415
phaeotis, 397, 406, 407, 408, 415
phelpsi, 398, 400
rex, 396, 401, 407, 408, 415
roberti, 397, 404, 408, 409, 413, 415
rosilla, 398, 399
rutilus, 396, 410, 415
simplex, 444
speciosus, 396, 411, 415
splendens, 414, 416
superans, 397, 412, 413, 415
sydandersoni, 396, 413, 414, 415
tapajinus, 408, 409
trabeatus, 398
trinitatis, 397, 401, 414, 416

oenax, Thomasomys, 106, 683
oenax, Wilfredomys, 92, 106, 107, 683, 685
Oenocarpus, 29

bataua, 29
oenos, Akodon, 146, 194
Olallamys, 879, 880, 881, 885, 886, 

887
albicauda, 887

occasius, Pattonomys, 745, 895, 908, 911, 912, 
913, 944

occidentalis, Blechnum, 538
occidentalis, Ctenomys, 871, 872
occidentalis, Dinomys, 785
occidentalis, Oecomys, 399, 400
occidentalis, Oligoryzomys, 425
occidentalis, Oryzomys, 399
occidentalis, Polygenis, 240
occultus, Ctenomys, 871, 872
occultus, Mesomys, 942, 945, 948, 949
Ochetodon, 61, 62

humilis, 61
longicauda, 61
mexicanus, 61, 62
montanus, 61
sumichrasti, 61

ochraceus, Oryzomys, 450
ochraceus, Proechimys, 983, 985, 986
ochrescens, Sciurus, 41
ochrinus, Oryzomys, 450
ochrogaster, Rhipidomys, 587, 589, 601, 609, 

611, 602
ochrotis, Abrothrix, 91, 116
ochrotis, Akodon, 115, 116
ochrotis, Chroeomys, 115
oconnelli, Nephelomys, 383
oconnelli, Oryzomys, 383
o’connelli, Oryzomys, 378, 383
oconnelli, Proechimys, 953, 977, 978, 979
o’connelli, Proechimys, 977
Ocotea, 626

jelskii, 626
Octodon, 766, 1023, 1024, 1025, 1029, 1030, 

1034, 1036, 1037, 1038, 1040, 1043
albus, 1032
bridgesi, 1030
bridgesii, 1029, 1030, 1031, 1032, 1033, 

1034, 1035, 1043
clivorum, 1032
cumingii, 1030, 1032, 1034
cummingii, 1032
degus, 809, 1025, 1029, 1030, 1031, 1032, 

1033, 1034, 1035, 1037, 1040, 1043
gliroides, 1036
kummingii, 1032
lunatus, 1029, 1030, 1031, 1033, 1034, 

1035
pacifi cus, 1030, 1034, 1035
pallidus, 1032
peruana, 1032, 1034

octodonensis, Aprostatandrya, 1034
Octodonthoxys, 1034

gigantea, 1034
Octodontidae, 689, 690, 763, 805, 806, 818, 

878, 1023, 1024, 1033, 1034, 1047
Octodontoidea, 689, 727, 763, 784, 790, 805, 

806, 809, 1024
Octodontomys, 1023, 1024, 1035, 1036, 1037, 

1038, 1039, 1043
gliroides, 1034, 1035, 1037

Octomys, 1023, 1024, 1025, 1036, 1038, 
1044

barrerae, 1044, 1046
joannius, 1038, 1039
mimax, 1038, 1039, 1044

Odontacarus, 79, 577, 578
comosus, 652
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curasoae, 441, 442, 443
dariensis, 324
darwini, 391
delicatus, 427, 432
delticola, 434
destructor, 424
dryas, 358, 359, 399
eliurus, 434
emiliae, 593
emmonsae, 314
expulsus, 490
ferrugineus, 102
fl avescens, 425
fl avicans, 403, 404, 414, 416, 417
fl orenciae, 399
fornesi, 426, 430
frontalis, 414
fulgens, 440
fulvirostris, 358, 359
fulviventer, 414, 416
galapagoensis, 295
gatunensis, 441
gloriaensis, 324
goeldi, 340, 341
goeldii, 340
goldmani, 440
gorgasi, 439, 440, 441, 442, 443
gracilis, 324
griseolus, 427
guianae, 399, 408
hammondi, 360, 361
helvolus, 414, 426
humilior, 358
hylaeus, 357
ica, 297, 298
illectus, 403
incanus, 621, 652
incertus, 316, 324
indefessus, 390, 392
instans, 578, 579
intagensis, 324
intectus, 322, 323
intermedius, 307, 313, 319
jalapae, 440
kalinowskii, 621, 655
keaysi, 384, 385
kelloggi, 313, 319
klagesi, 414, 416
lambi, 441
lamia, 315
laniger, 645, 658
laticeps, 338, 340, 342, 343, 378, 382
laucha, 494
legatus, 315, 316
levipes, 385, 385
lomitensis, 350
longicaudatus, 418, 420, 424, 425, 428, 429, 

431, 433, 487
longitarsus, 434
lugens, 574, 575, 576
macconnelli, 313, 316, 317
maculiventer, 386
magdalenae, 459
magellanicus, 428, 429
mamorae, 404, 405, 412, 413
maracajuensis, 303
maranonicus, 424
marinhus, 304, 305

360, 361, 362, 363, 370, 378, 390, 395, 
418, 438, 439, 440, 442, 444, 450, 452, 
456, 457, 460, 482, 571, 573, 574, 578, 
580, 581, 586, 621, 682, 683

acritus, 337, 338
affi nis, 350
agrestis, 324
albigularis, 182, 378, 379, 380, 381, 382, 

383, 384, 385, 386, 387, 388, 389
albiventer, 440
alfari, 450
alfaroi, 293, 316, 323, 324
alleni, 458
altissimus, 357
andersoni, 305
andinus, 419, 420
angouya, 329, 340, 453
anguya, 453
anoblepas, 93
apatelius, 440
aphrastus, 456
aquaticus, 440
arenalis, 420, 421
aureus, 628
aurillus, 358, 359
auriventer, 381, 388, 389
auyantepui, 397
aztecus, 440
azuerensis, 441
bahiensis, 400, 401
balneator, 356, 438, 439
barbacoas, 450, 451
baroni, 297, 298
bauri, 295
benevolens, 398, 399
bicolor, 398, 399, 410
boeops, 633
bolivaris, 457, 458
boliviae, 318, 319
bombycinus, 458
borreroi, 461, 464
brevicauda, 461, 462, 463
buccinatus, 453
buenavistae, 350, 351
bulleri, 440
caicarae, 411
caliginosus, 152, 350, 351, 352
callosus, 488
capito, 313, 316, 317, 318, 319, 321, 335, 

337, 338, 340, 342, 343, 344, 345, 382, 
457, 458, 459, 460

caracolus, 382
carrikeri, 459
castaneus, 457, 458
catherinae, 400, 407
cephalotes, 3
chacoensis, 422
chaparensis, 432, 433
chapmani, 293, 323
cherriei, 461, 462
childi, 383
chotanus, 357
concolor, 397, 400, 401, 402, 403, 404, 405, 

408, 411, 414, 416
coppingeri, 428
couesi, 355, 439, 440, 441, 442
cozumelae, 440
crinitus, 440

olrogi, Andalgalomys, 195, 470
olrogi, Graomys, 470
Ondatra, 1020

coypus, 1020
zibthicus, 1020

oniscus, Hylaeamys, 336, 337, 338, 339, 340, 
342, 343

oniscus, Oryzomys, 338, 339, 340, 342
onkiro, Thomasomys, 625, 636, 665, 666, 676
onychius, Ectinorus, 563
onychius, Ichyonius, 563
onychiusonychius, Ectinorus, 166
Onychomys, 61
opimus, Ctenomys, 475, 709, 819, 821, 845, 

854, 855, 859, 867, 873, 874
optimus, Ctenomys, 854
Opuntia, 393, 542, 1037

galapageia, 393
palmadora, 997

orbus, Akodon, 237
orbus, Bolomys, 235, 237
orcesi, Chibchanomys, 282, 283, 286, 288
oreas, Thomasomys, 621, 624, 626, 650, 665, 

666, 667, 668, 677, 678
oreigenus, Phyllotis, 552
Oreoryzomys, 293, 356, 437, 438

balneator, 344, 437, 438, 439
organensis, Ficus, 180
orientalis, Akodon, 181, 182
orientalis, Ichthyomys, 286
orientalis, Microxus, 181, 183
orinoci, Echimys, 901
orinoci, Isothrix, 900, 903, 904
orinoci, Loncheres, 903, 904
orinus, Oryzomys, 458
orinus, Transandinomys, 458
oris, Proechimys, 961, 968, 969
Ornithodoros, 526

quilinensis, 526
Ornithonyssus, 166, 302

bacoti, 166, 334
orobinus, Hesperomys, 238
orobinus, Zygodontomys, 238
oroensis, Melanomys, 350
oroensis, Oryzomys, 350
orophilus, Akodon, 148, 149, 151, 152, 155, 

170, 171, 178, 181, 182, 183, 191, 201, 
202

orophilus, Microxus, 181, 183
Orthogeomys, 49, 50

dariensis, 50, 51
thaeleri, 50

Orthoptera, 291
orycter, Habrothrix, 278
orycter, Mus, 278, 279
Orycteromys, 820
Oryctolagus, 719, 727

cuniculus, 719
Oryza, 313

sativa, 313
Oryzomyalia, 67, 69, 71, 97, 107
Oryzomyini, 64, 67, 68, 70, 71, 108, 140, 232, 

291, 292, 293, 296, 300, 313, 324, 326, 
336, 346, 349, 355, 356, 361, 395, 427, 
442, 445, 446, 447, 450, 452, 456, 460, 
571, 578, 580

Oryzomys, 64, 65, 70, 80, 93, 102, 292, 295, 
301, 311, 313, 322, 335, 337, 349, 356, 
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osvaldoreigi, Ctenomys, 855, 856
otinus, Microsciurus, 25, 29
otinus, Sciurus, 29
Otonyctomys, 685, 686
Ototylomys, 685, 686
ottleyi, Thomasomys, 574, 575, 576
oudemansi, Gigantolaelaps, 95
Oxalidaceae, 565
Oxalis, 565
Oximycterus, 249, 254

roberti, 254
Oxymcterus, 249
Oxymeterus, 249
Oxymicterus, 115, 12, 249, 531

scalops, 115, 131
Oxymyceterus, 249
Oxymycetrus, 249
Oxymycterini, 107, 141, 143
Oxymycteris, 249

angularis, 253
hispidus, 252
rutilans, 265

Oxymycterus, 107, 109, 118, 122, 127, 128, 
133, 140, 141, 142, 143, 144, 146, 147, 
209, 210, 211, 212, 225, 226, 231, 247, 
248, 249, 260, 267, 268

akodontinus, 262, 263
akodontius, 262, 263
amazonicus, 247, 248, 249, 250, 251, 254, 

255
angularis, 253, 254
apicalis, 231
breviceps, 209, 210
caparaoe, 247, 250, 251, 252, 260
caparaonense, 251
dasytrichos, 253, 254
dasytrichus, 249, 250, 252, 253, 254, 257, 

258, 259, 263, 254, 266
delator, 247, 248, 249, 250, 251, 253, 254, 

255, 258
delfi ni, 128
doris, 258, 259, 260, 262
hiska, 247, 250, 255, 256, 257, 261, 268
hispidus, 252, 253, 254, 263, 264
huchuca, 256
hucucha, 247, 250, 256, 257
iheringi, 141, 211, 215
inca, 247, 250, 256, 257, 258, 257, 260, 262
incae, 257
iris, 257, 258, 374
jacentior, 262, 263
josei, 247, 248, 250, 258, 259, 260, 265, 268
judex, 253, 254, 260, 263, 264, 268
juliacae, 247, 250, 258, 259, 260
landbecki, 122
lanosus, 117
microtis, 133, 134
mimus, 176
misionalis, 263, 264, 268
nasutus, 212, 215, 247, 248, 250, 252, 258, 

259, 260, 261, 262, 265, 268, 565
niger, 132
nigrifrons, 247, 250, 255, 256, 261, 262, 263
paramensis, 195, 250, 255, 256, 261, 262, 

263
platensis, 265
quaestor, 250, 253, 263, 264
questor, 263

ratticeps, 319, 453, 454
regalis, 407
regillus, 407, 441
rex, 407
rhabdops, 323
richardsoni, 440
richmondi, 440
rivularis, 457, 458
roberti, 404, 405, 408
robustulus, 353
rosilla, 398, 399
rostratus, 323
rufi nus, 440
rufus, 440
rutilus, 410
saltator, 338, 340
sanctaemartae, 462
saturatior, 323
scotti, 305
seuanezi, 339
simplex, 444
speciosus, 395, 408, 414
spinosus, 362, 363, 367, 411
spodiurus, 424
stolzmanni, 418, 424, 425
subfl avus, 306, 307, 400, 401, 407
sublineatus, 83
subluteus, 414, 416
superans, 412, 414
swarthi, 393
sylvaticus, 459
talamancae, 313, 457, 458, 459
tapajinus, 408
tatei, 344
teapensis, 440
tectus, 414
tenuicauda, 586, 612
tenuipes, 423
tolimensis, 350
trabeatus, 399
trichurus, 411
trinitatis, 395, 397, 403, 414, 416
tropicius, 453
utiaritensis, 430, 437
vallicola, 350
velutinus, 340, 341, 382, 459
venustus, 482, 506, 507
vestitus, 679, 680
vicencianus, 414, 416
villosus, 459, 460
vulpinoides, 307
wavrini, 444
xanthaeolus, 295, 297
yunganus, 344, 345
zunigae, 353, 354
zygomaticus, 440

osgoodi, Cavia, 701, 702, 703
osgoodi, Ctenomys, 836, 846, 847, 869
osgoodi, Oecomys, 414, 416
osgoodi, Oryzomys, 414
osgoodi, Phyllotis, 535, 537, 549, 550
Osgoodomys, 61
osilae, Phyllotis, 193, 195, 535, 537, 538, 540, 

541, 551, 552, 553, 554
ossitenuis, Juliomys, 93, 94
Osteopera, 728

platycephala, 728, 729
osvaldoreigi, Auliscomys, 473

marmosurus, 399, 402, 408, 411
mattogrossae, 430
medius, 459, 460
megacephalus, 337, 340, 343
melanostoma, 424
melanotis, 293
melleus, 412
meridensis, 378, 382, 383, 386, 387, 389
messorius, 431, 432
mexicanus, 440
microtinus, 462
microtis, 425, 432, 433, 496
milleri, 398, 399
mincae, 403
minutus, 356, 357, 358
mizurus, 428
modestus, 340, 341
moerex, 388
molestus, 440
molitor, 347
mollipilosus, 459, 460
monochromos, 621, 660
monticola, 350, 351
moojeni, 313, 319
munchiquensis, 423
mureliae, 316, 317, 318
musculipes, 607
narboroughi, 392
navus, 418, 423, 431, 432
nigripes, 434
nimbosus, 388, 389
nitedulus, 398, 399, 410
nitidus, 313, 318, 343
niveipes, 662
obscurior, 349, 350, 351, 352
obtusirostris, 384
occidentalis, 399
ochraceus, 450
ochrinus, 450
oconnelli, 383
o’connelli, 378, 383
olivinus, 350, 351
oniscus, 338, 339, 340, 342
orinus, 458
oroensis, 350
osgoodi, 414
palatinus, 324
palmarius, 414, 416
palmirae, 324
palustris, 441
pampanus, 428
panamensis, 459
paraganus, 453
paricola, 406
pectoralis, 389
peninsulae, 440
peragrus, 440
perenensis, 343
phaeopus, 349, 350, 351, 352
phaeotis, 399, 406, 407
philippii, 428
physodes, 319
pinicola, 441
polius, 311
praetor, 670, 671, 672
princeps, 672
pygmaeus, 434
pyrrhorhinus, 683, 685
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Pardinamys, 291
humahuaquensis, 466

pardinasi, Litomosoides, 429
paricola, Oecomys, 397, 406, 415
paricola, Oryzomys, 406
paricola, Rhipidomys, 406
parlatorei, Podocarpus, 114
parva, Myoprocta, 760
parvipes, Nectomys, 370, 374, 450
parvipes, Sigmodontomys, 374
parvispinosus, Mysolaelaps, 95
Paspalum, 334, 423

fasciculatum, 334
vaginatum, 698

Passifl ora, 629
Passifl oraceae, 629
patachonica, Cavia, 716, 717, 718
patachonica, Dasyprocta, 718
patachonica, Dolichotis, 718
patachonicus, Chloromys, 718
patagona, Dolichotis, 718
patagonica, Dasyprocta, 718
patagonica, Dolichotis, 718
patagonica, Mara, 719
patagonicha, Dolichotis, 718
patagonicus, Chloromys, 716, 718
patagonicus, Lepus, 716
patagonum, Cavia, 716, 717
patagonum, Dasyprocta, 718
patagonum, Dolichotis, 717, 718
patichonica, Dolichotis, 718
pattoni, Phyllomys, 916, 917, 919, 923, 924, 

925, 927, 928
pattoni, Proechimys, 950, 952, 957, 958, 959, 

972
Pattonomys, 745, 878, 879, 888, 889, 895, 

908, 910, 911, 912, 931
carrikeri, 895, 910, 911, 912, 915
fl avidus, 910, 911, 912, 915
occasius, 745, 895, 908, 911, 912, 913, 944
punctatus, 911, 912, 913, 914
semivillosus, 911, 912, 914, 915

patzelti, Cavia, 691, 692, 698, 699
Paucipectines, 240, 442

zygodontomys, 240
paulistanensis, Laelaps, 95, 221, 425, 426, 435, 

563, 645
pauta, Polylepis, 817
pearsoni, Andalgalomys, 467, 470, 471
pearsoni, Ctenomys, 821, 827, 828, 831, 840, 

857, 858, 859, 864, 873
pearsoni, Graomys, 471
Pearsonomys, 108, 109, 127, 129, 132, 135, 

138, 139, 141
annectens, 138, 139, 140

pectoralis, Nephelomys, 379, 387, 389
pectoralis, Oryzomys, 389
Pediolagus, 716, 717, 719

centralis, 719
cyniclus, 719
salinicola, 719

peduncularis, Lantana, 393
Peltoculus, 578

bobbiannae, 652
pencanus, Abrothrix, 119
pencanus, Akodon, 122
pencanus, Mus, 122
peninsulae, Oryzomys, 440

pallipes, Lagotis, 773, 775, 778
pallipes, Viscaccia, 771, 774
palmadora, Opuntia, 997
palmarius, Oryzomys, 414, 416
palmeri, Microsciurus, 27
palmeri, Oecomys, 412
palmeri, Sciurus, 27
palmipes, Nectomys, 370, 371, 373, 374
palmirae, Oryzomys, 324
palqui, Cestrum, 1033
palustris, Cavia, 710
palustris, Galea, 710
palustris, Kerodon, 710
palustris, Oryzomys, 441
pamelae, Euschoengastia, 637
pampanus, Oryzomys, 428
pampanus, Reithrodon, 560
pamparum, Cavia, 693, 694, 695, 696, 698
pamparum, Eligmodontia, 519, 520
pamparum, Vizcacia, 780, 781
panamensis, Neomys, 686
panamensis, Oryzomys, 459
panamensis, Proechimys, 978, 980, 984
Panchomys, 71, 466, 473
pandora, Dasyprocta, 753, 754
panema, Proechimys, 1008, 1009
panema, Trinomys, 1000, 1005, 1008, 1009, 

1010, 1013, 1019
Panicum, 857

racemosum, 857
Papilionaceae, 768
Parabuteo, 1033
paracou, Neacomys, 363, 366
Paractenomys, 818
paradisus, Brucepattersonius, 211, 212, 

217
Paradolichotis, 717, 719

salinicola, 717, 719
paraensis, Guerlinguetus, 13, 14, 15
paraensis, Sciurus, 13
paraganus, Oryzomys, 453
Paraguacarus, 203

callosus, 203
paraguayensis, Andalgalomacarus, 203
paraguayensis, Ctenomys, 856
paraguayensis, Cutia, 737
paraguayensis, Dasyprocta, 737, 738, 739
paraguayensis, Ilex, 185
Paralomys, 465, 466, 535, 537, 545, 546

amicus, 546
gerbillus, 537, 545

paramensis, Oxymycterus, 195, 250, 255, 256, 
261, 262, 263

paramorum, Thomasomys, 625, 633, 651, 663, 
668, 669, 679

paranaensis, Akodon, 146, 148, 149, 151, 180, 
181, 183, 184, 187, 188, 189, 190

Parapsyllus, 1047
Parastrephia, 237, 812

lepidophylla, 237, 475
Parastrongylus, 476
Paratrombicula, 203

enciscoensis, 203
paratus, Proechimys, 1013
paratus, Trinomys, 999, 1001, 1002, 1006, 

1007, 1008, 1009, 1010, 1011, 1013, 
1014, 1018, 1019

pardalis, Leopardus, 329, 581, 801

Oxymycterus (cont.)
roberti, 252, 254, 697
rosettellatus, 253
rostellatus, 252, 266
rufus, 187, 249, 253, 260, 263, 264, 265, 

266, 565
rutilans, 215, 262, 263, 265
scalops, 128
senilis, 122
talpinus, 211, 215, 226
valdivianus, 133
wayku, 250, 267

Oxymyctorus, 249
oyapocki, Daptomys, 290
oyapocki, Neusticomys, 288, 289, 290

Paca, 728, 731
americana, 729
maculata, 729

paca, Agouti, 728, 729
paca, Cavia, 728, 729
paca, Coelogenys, 728, 729, 730
paca, Cuniculus, 729, 730, 731, 734
paca, Mus, 727, 728, 729, 730, 731, 736
pacarana, Dinomys, 784
pachita, Proechimys, 963, 964, 965
pachycephalus, Mus, 561
pachycephalus, Reithrodon, 561, 562, 563
pachyptilae, Androlaelaps, 276
pachyura, Isothrix, 991, 992, 997, 998
pachyura, Loncheres, 992, 998
pachyurus, Cercomys, 998
pachyurus, Isothrix, 997, 998
pachyurus, Thrichomys, 991, 992, 993, 994, 

995, 997, 998, 999
pachyurus, Thricomys, 998
pachyurus, Tricomys, 998
pacifi cus, Akodon, 158
pacifi cus, Heteromys, 55
pacifi cus, Octodon, 1030, 1034, 1035
pagurus, Echimys, 904
pagurus, Isothrix, 899, 900, 904
pagurus, Loncheres, 899, 904
palatinus, Oryzomys, 324
paleacea, Echimys, 896
paleacea, Loncheres, 894, 896
paleaceus, Echimys, 896, 897
paleaceus, Nelomys, 896
pallescens, Festuca, 137
pallida, Dasyprocta, 743
pallida, Rhunchosia, 865
pallidior, Cavia, 701, 702, 704, 715
pallidior, Caviella, 714
pallidior, Cerodon, 715
pallidior, Kannabateomys, 886
pallidior, Kerodon, 702, 715
pallidior, Microavia, 715
pallidior, Monticavia, 702
pallidum, Coendou, 795
pallidum, Sphiggurus, 795
pallidus, Cercolabes, 795
pallidus, Coendou, 795
pallidus, Coendu, 795
pallidus, Ctenomys, 838
pallidus, Octodon, 1032
pallidus, Sphiggurus, 795
pallidus, Synetheres, 795
pallipes, Lagidium, 774, 775
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lockwoodi, 527
lutescens, 540, 551
magister, 535, 537, 539, 540, 541, 544, 545, 

547, 549, 550, 551, 553, 554
maritimus, 538, 539
medius, 515, 525, 526, 531
melanius, 540
micropus, 531, 533, 534
montanus, 538, 539
nogalaris, 551
oreigenus, 552
osgoodi, 535, 537, 549, 550
osilae, 193, 195, 535, 537, 538, 540, 541, 

551, 552, 553, 554
phaeus, 551
pictus, 475
posticalis, 552
ricardulus, 552, 553
rupestris, 550, 552
stenops, 540
sublimis, 477
tamborum, 540
taterona, 527
tucumanus, 551
vaccarum, 552
wolffhuegeli, 552
wolffsohni, 466, 556, 557, 558
xanthopygus, 105, 172, 187, 193, 195, 537, 

552, 553, 554
Physaloptera, 334, 496

getula, 376
physodes, Hesperomys, 319
physodes, Holochilus, 307, 319, 454
physodes, Mus, 102, 313, 319, 329, 561
physodes, Oryzomys, 319
physodes, Reithrodon, 561, 562
pichinchius, Thomasomys, 628
picta, Isothrix, 889, 890
picta, Loncheres, 889, 890
pictipes, Juliomys, 93, 94, 95, 96
pictipes, Oligoryzomys, 93
pictipes, Thomasomys, 74, 75, 92, 93, 94, 95
pictipes, Wilfredomys, 94
pictor, Rhipidomys, 599, 600
pictus, Auliscomys, 172, 473, 475, 476, 478
pictus, Callistomys, 454, 889, 890, 899
pictus, Echimys, 889, 890
pictus, Euneomys, 473, 475
pictus, Isothrix, 890
pictus, Liomys, 51
pictus, Loncheres, 890
pictus, Neacomys, 362, 369
pictus, Nelomys, 889, 890, 895
pictus, Phyllotis, 475
pictus, Reithrodon, 473, 475
pictus, Rheithrodon, 473, 475
pictus, Rhithrodon, 473, 475
pikumche, Loxodontomys, 129, 532, 533
pilarensis, Ctenomys, 822, 826, 844, 856, 860
pinicola, Oryzomys, 441
Pinus, 14, 178, 939

contorta, 134
radiata, 1027, 1031, 1032

Pipanacoctomys, 1023, 1043, 1044
aureus, 1044, 1045

Piper, 180
solmisianum, 180

Piperaceae, 361, 656

blainvillei, 895
brasiliensis, 907, 915, 916, 917, 919, 920, 

922, 924, 925
darlingi, 892
dasythrix, 895, 917, 920, 922, 926
kerri, 917, 920, 921, 927, 928
labilis, 892
lamarum, 895, 917, 918, 919, 921, 922
lundi, 917, 920, 922
mantiqueirensis, 917, 920, 922, 923
medius, 917, 920, 923, 924
nigrispina, 924
nigrispinus, 895, 917, 918, 922, 924, 927
pattoni, 917, 919, 924, 925
sulinus, 917, 925, 926
thomasi, 917, 919, 926, 927
unicolor, 917, 918, 927

Phyllotiini, 469
Phyllotini, 65, 67, 68, 70, 71, 80, 100, 104, 

108, 127, 465, 466, 467, 469, 479, 480, 
535, 559, 571, 573

Phyllotis, 64, 65, 78, 79, 90, 465, 466, 469, 
473, 509, 522, 524, 531, 532, 533, 535, 
536, 537, 538, 539, 540, 542, 545, 546, 
547, 550, 557, 559, 777

abrocodon, 552
alisosiensis, 535, 537, 538
alsus, 533
amicus, 465, 535, 536, 537, 538, 539, 540, 

546, 547, 549
andium, 172, 535, 536, 537, 539, 540, 541, 

545, 546, 547, 549, 553, 554
anitae, 64, 195, 535, 537, 538, 541
arenarius, 552, 553
boedeckeri, 543, 544
boliviensis, 474
bonariensis, 535, 537, 541, 542, 548, 549, 

554
cachinus, 529
caprinus, 535, 537, 539, 542, 543, 547, 553, 

562
centralis, 525
chacoensis, 525, 526
chacoënsis, 525, 526
chilensis, 79, 536, 547, 548, 549, 550, 552, 

553, 554
darwini, 535, 536, 537, 539, 541, 542, 543, 

544, 545, 547, 548, 549, 550, 551, 552, 
553, 554, 555, 558, 559

decoloratus, 475, 476
defi nitus, 535, 537, 539, 540, 544, 545
domorum, 527
elegantulus, 546, 547
fl avidior, 474
fruticicolus, 540
fulvescens, 543, 544
fumipes, 533, 534
fuscus, 546, 547
garleppii, 522
gerbillus, 465, 535, 537, 539, 545, 546, 547
griseofl avus, 515, 524, 525, 527, 529, 530, 

543
griseo-fl avus, 529
haggardi, 535, 537, 539, 540, 546, 547
hirtipes, 513
leucurus, 477
limatus, 535, 536, 537, 539, 540, 542, 547, 

548, 549, 553, 554, 555

Pennatomys, 291
Peophagomys, 1041

cyanus, 1041
peragrus, Oryzomys, 440
perenensis, Hylaeamys, 337, 338, 343, 344
perenensis, Oryzomys, 343
perijae, Guerlinguetus, 38
perijae, Sciurus, 37, 38
Perlidae, 284, 289
perlutea, Lagidium, 775
perlutea, Viscaccia, 774
pernix, Ctenomys, 838
pernix, Mus, 428
Perognathinae, 51
Perognathus, 52

bicolor, 53
Peromyscus, 60, 61, 65, 621

cinereus, 621, 638
kalinowskii, 621, 655
pirrensis, 60

perrensi, Ctenomys, 821, 831, 832, 840, 856, 
857, 858, 859, 864

perrensis, Ctenomys, 858
peruana, Octodon, 1032, 1034
peruana, Viscaccia, 774, 775
peruanum, Lagidium, 105, 771, 772, 773, 775, 

776
peruanus, Ctenomys, 859, 860, 869
peruanus, Dactylomys, 881, 884, 885
peruanus, Lachnomys, 884
peruanus, Microsciurus, 25, 26
peruanus, Sciurus, 25, 26
peruanus, Sigmodon, 567, 570, 571
peruviensis, Daptomys, 290
peruviensis, Neusticomys, 288, 290
pervalens, Akodon, 149, 150, 159, 168, 184, 

185, 199, 200, 203
pestis, Yersinia, 602
peteroanus, Mus, 428
petersoni, Euneomys, 84, 88, 89
petilidens, Lagostomus, 782
petiolare, Chenopodium, 1033
petraea, Syagrus, 936
Peumus, 1031
Phaenomys, 67, 70, 71, 72, 101, 102, 571, 

572, 573
ferrugineus, 102, 103

phaeopus, Melanomys, 350
phaeopus, Oryzomys, 349, 350, 351, 352
phaeopus, Zygodontomys, 350, 352
phaeotis, Oecomys, 397, 406, 407, 408, 415
phaeotis, Oryzomys, 399, 406, 407
phaeotis, Rhipidomys, 407
phaeus, Phyllotis, 551
phalerata, Attalea, 998
phelpsi, Oecomys, 398, 400
Philandesia, 777
philipmyersi, Akodon, 146, 148, 149, 150, 151, 

185, 186
philippii, Mus, 428, 429
philippii, Oryzomys, 428
Phipidomys, 586, 613
Phoberomys, 784
Phyllomys, 878, 879, 888, 889, 890, 891, 895, 

915, 916, 922, 929, 930
armatus, 907, 919
blainvilii, 917, 918, 919, 921, 922, 923, 

927
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rupestris, 726
saxatilis, 711

prehensilis, Cercolabes, 797, 798
prehensilis, Coendou, 787, 792, 797, 798, 799, 

801, 803
prehensilis, Hystrix, 791, 797
prehensilis, Sinethere, 797
prehensilis, Synetheres, 797
primigenus, Holochilus, 327
primus, Tapecomys, 556, 557, 558
princeps, Hymenolaelaps, 629, 652
princeps, Oryzomys, 672
princeps, Thomasomys, 623, 626, 629, 630, 

652, 662, 663, 672, 673
principalis, Kunsia, 222, 230
principalis, Mus, 229, 230
principalis, Scapteromys, 229, 230
priscus, Ctenomys, 819
procera, Carapa, 759
Prochimys, 1001
Procyon, 697

cancrivorus, 697
Proechimys, 327, 328, 878, 879, 895, 931, 

932, 933, 940, 941, 942, 944, 945, 950, 
951, 952, 954, 955, 959, 964, 968, 973, 
974, 975, 981, 983, 987, 988, 992, 993, 
999, 1001

albispinus, 1003, 1004
amphichoricus, 962, 963
arabupu, 966, 967, 968
arescens, 968
boimensis, 968, 969
bolivianus, 971, 972, 973, 976
bonafi dei, 1009
brevicauda, 953, 954, 955, 963, 965, 970, 

971, 972, 973, 974, 976, 977, 981, 985
burrus, 978, 979
calidior, 978, 979, 984
canicollis, 953, 954, 966, 984, 986, 988
cayennensis, 955, 960, 961, 963, 966, 967, 

968, 971, 975, 977, 978, 979, 980, 985, 
986, 987, 988

centralis, 978, 979, 980
cherriei, 966, 967
chiriquinus, 978, 980
chrysaeolus, 953, 954, 980, 981, 983, 984, 985
cinnamomeus, 1026
colombianus, 978, 979
cuvieri, 953, 961, 963, 967, 970, 971, 972, 

973, 974, 975, 976
decumanus, 953, 954, 955, 984
denigratus, 1016, 1017
dimidiatus, 1001, 1004, 1005
echinothrix, 940, 953, 956, 957
elassops, 971
elassopus, 971, 972
elegans, 1016, 1017
eliasi, 1006, 1007
ferrugineus, 946
fuliginosa, 1016
fuliginosus, 1016
gardneri, 952, 957, 958, 959
goeldii, 953, 959, 960, 961, 962, 964, 969, 

973, 976, 979
goldmani, 978, 980
gorgonae, 977, 978, 979, 980
gratiosus, 1008, 1009
guairae, 953, 982, 983, 985, 986, 988, 989

polopi, Akodon, 146, 148, 149, 150, 151, 186, 
187

Polycererus, 1037
Polygenis, 75, 203

acodontis, 335
adelus, 240
atopus, 95, 163, 190, 221, 335
axius, 240
bohlsi, 166, 221, 240
dentei, 163, 190
dunni, 334
frustratus, 190, 240, 335
impavidus, 629
litargus, 602, 621
massoiai, 240
occidentalis, 240
platensis, 166, 170, 221, 335, 563
pradoi, 95, 163, 190, 240, 377
puelche, 166
punni, 373
pygaerus, 190, 240
rimatus, 163, 166, 170, 190, 221, 240
roberti, 95, 451
thormani, 629
tripopsis, 240
tripus, 190, 240, 305, 375
typus, 316

Polylepis, 79, 98, 158, 168, 172, 173, 197, 
236, 256, 472, 631, 633, 665, 666, 669, 
699, 807, 817

australis, 538
pauta, 817
weberbaueri, 677

pontifex, Ctenomys, 850, 861
popayanus, Thomasomys, 621, 623, 626, 629, 

630, 631, 662, 669, 670
popelairi, Mastonotus, 1020, 1021
popelairi, Myocastor, 1021
porcellus, Cavia, 691, 692, 693, 694, 695, 696, 

699, 700, 701, 703, 710
porcellus, Coiza, 700
porcellus, Mus, 691, 692, 696, 699, 720, 721
porcellus, Savia, 700
porcellus, Scavia, 700
porcinus, Abrothrix, 119
porcinus, Mus, 118, 120
porteousi, Ctenomys, 821, 822, 823, 835, 850, 

861, 862
porteri, Aconaemys, 1026, 1027, 1028, 1029, 

1043
posticalis, Phyllotis, 540, 547, 548, 549, 552, 

553, 554
Potamys, 370, 1020

brasiliensis, 370, 376
coypou, 1021

pradoi, Neopolygenis, 95
pradoi, Polygenis, 95, 163, 190, 240, 377
Praectenomys, 818
praetor, Oryzomys, 670, 671, 672
praetor, Thomasomys, 623, 626, 629, 630, 

631, 633, 670, 671, 672
pratti, Myoprocta, 744, 757, 758, 759, 760, 

761, 762
Prea, 692, 704, 724

cobaya, 692, 700
fulgida, 697
obscura, 694, 697
rufescens, 697

pirrensis, Isthmomys, 60
pirrensis, Megadontomys, 60
pirrensis, Nephelomys, 377, 378
pirrensis, Peromyscus, 60
pirrhonotus, Sciurus, 22
pisiformis, Taenia, 667
Pithanotomys, 1026, 1044

cordubensis, 1044
pittieri, Ichthyomys, 284, 285, 286, 288
piurae, Amblyopinus, 638
pixuna, Necromys, 239
pixuna, Zygodontomys, 238, 239
planaltensis, Gyldenstolpia, 224, 225
planaltensis, Kunsia, 225
platensis, Echinostoma, 272
platensis, Oxymycterus, 265
platensis, Polygenis, 166, 170, 221, 240, 335, 

563
Platipyga, 736
platycentrotus, Cercolabes, 798
platycentrotus, Coendou, 798
platycentrotus, Synetheres, 798
platycephala, Osteopera, 728, 729
Platypyga, 736
platytarsus, Mus, 543
Plecoptera, 282
Plectrochoerus, 789

moricandi, 789, 790
Pleochaetis, 645

apollinaris, 652
smiti, 645, 659

Pliolagostomus, 779
Plocopsylla, 166, 576

hector, 621
kilya, 638, 677
nungui, 647, 663, 673
ulysses, 645, 652
viracocha, 642
wolffsohni, 166

plumosa, Stipa, 1033
Poa, 137, 563, 869

ligularis, 137
Poaceae, 633, 664, 666, 715, 732, 834
poaiae, Guerlinguetus, 11
poaiae, Sciurus, 11
Podocarpaceae
Podocarpus, 114, 626

oleifolius, 626
parlatorei, 114

Podomys, 61
Podostemun, 74

comatum, 74
Podoximys, 269

roraimae, 269
Podoxomys, 269

roraimae, 269
Podoxymys, 140, 141, 142, 143, 144, 268, 269

roraimae, 268, 269
roraimi, 269

Poephagomys, 1023, 1030, 1041
ater, 1041

poeppigii, Spalacopus, 1040, 1041, 1042
poliopus, Proechimys, 982, 985, 986, 989
polius, Abrothrix, 112
polius, Akodon, 111
polius, Eremoryzomys, 293, 311
polius, Oryzomys, 311
pollens, Nectomys, 374
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punctulatus, Zygodontomys, 244, 462
pundti, Ctenomys, 819, 821, 862, 863, 869
punensis, Lagidium, 774, 775
punensis, Viscaccia, 774
punni, Polygenis, 373
Punomys, 65, 67, 70, 71, 72, 78, 103, 104, 

465, 466, 475, 777
kofordi, 104, 105
lemminus, 104, 105

puralis, Myoprocta, 760
purusianus, Hadrosciurus, 18
purusianus, Sciurus, 18
pusillus, Akodon, 482, 494
pusillus, Calomys, 144
pusillus, Funambulus, 4
pusillus, Hesperomys, 494
pusillus, Macroxus, 4, 5, 8
pusillus, Microsciurus, 4, 5, 25
pusillus, Mus, 493
pusillus, Neacomys, 368
pusillus, Sciurillus, 3, 4, 5, 6, 7, 8, 9, 10
pusillus, Sciurus, 4, 5, 7, 8
Puya, 262

beteroniana, 769
raimondii, 262

pygaerus, Polygenis, 190, 240
pygmaeus, Calomys, 434
pygmaeus, Hesperomys, 429
pygmaeus, Oligoryzomys, 434
pygmaeus, Oryzomys, 434
pyriformis, Cladorchis, 335
pyriformis, Cryptocarpus, 392, 393
pyrrhinus, Guerlinguetus, 20
pyrrhinus, Hadrosciurus, 15, 16, 17, 19, 20
pyrrhinus, Histriosciurus, 16, 20
pyrrhinus, Mesosciurus, 16, 20
pyrrhinus, Sciurus, 16, 20
pyrrhogaster, Mus, 561
pyrrhonotus, Hadrosciurus, 18, 20, 21, 22, 23
pyrrhonotus, Hesperomys, 674
pyrrhonotus, Sciurus, 18, 20, 21, 22, 23, 24
pyrrhonotus, Thomasomys, 623, 626, 630, 

631, 632, 673, 674, 675
pyrrhonotus, Urosciurus, 16, 21, 22, 23, 24
pyrrhorhinos, Mus, 106, 607, 683, 684, 685
pyrrhorhinos, Thomasomys, 685
pyrrhorhinos, Wiedomys, 106, 107, 683, 684, 

685
pyrrhorhinus, Hesperomys, 106, 673, 683, 685
pyrrhorhinus, Mus, 683, 684, 685
pyrrhorhinus, Oryzomys, 683, 685
pyrrhorhinus, Rhipidomys, 673, 683, 685
pyrrhotis, Abrothrix, 116
pyrrhotis, Acodon, 115
pyrrhotis, Akodon, 115, 116
pyrrhotis, Chraeomys, 115
pyrrhotis, Chroeomys, 115

quadrangulare, Lepidophyllum, 812
quadridentata, Hoplopleura, 334
quadruplicatus, Proechimys, 940, 953, 960, 

962, 963
quaestor, Oxymycterus, 250, 253, 263, 264
quebradensis, Guerlinguetus, 34
quebradensis, Sciurus, 33
quelchi, Guerlinguetus, 11
quelchi, Sciurus, 11
quelchii, Guerlinguetus, 11

Proteaceae, 124
Protopithecus, 320

brasiliensis, 320
Protospirura, 240

criceticola, 240
numidica, 240

Proustia, 1033
cuneifolia, 1033

pruinosus, Coendou, 792, 794, 799, 800, 804
pruinosus, Sphiggurus, 799
prymnolopha, Dasyprocta, 734, 737, 752, 

753
Psammomys, 1041

noctivagus, 1041
obesus, 1047

Psammoryctes, 1041
ater, 1041
noctivagus, 1041

Pseudalopex, 1033
Pseudoryzomys, 71, 292, 300, 311, 317, 443, 

444, 445
reigi, 444
simplex, 443, 444, 445
wavrini, 444

Pseudoschoengastica, 451
bulbifera, 451

Pseudothelphusidae, 287
psilurus, Abrothrix, 123
psilurus, Mus, 122
Pterigodermatites, 240

zygodontomys, 240
Pterophthirus, 667

imitans, 667
Pterygodermatites, 442
Ptyssophorus, 60, 559, 561

elegans, 561
pubescens, Bothrops, 107
pucherani, Leptosciurus, 42
pucheranii, Funambulus, 33, 41, 42
pucheranii, Guerlinguetus, 33, 42
pucheranii, Leptosciurus, 42
pucheranii, Notosciurus, 33
pucheranii, Sciurus, 30, 41, 42
puelche, Neopolygenis, 166
puelche, Polygenis, 166
puer, Akodon, 161, 162, 174, 175
puerulus, Eligmodontia, 510, 513, 517, 518, 

519
puerulus, Hesperomys, 517, 518
puerulus, Mus, 517
pulcherrimus, Abrothrix, 116
pulcherrimus, Akodon, 110, 115, 116
pulcherrimus, Chraeomys, 115
pullatus, Spilotes, 958
Puma, 463

concolor, 776, 783, 1022
yagouaroundi, 463

pumilio, Nothofagus, 130, 134, 563
puna, Sigmodon, 570
punctata, Dasyprocta, 737, 738, 745, 753, 

754
punctatus, Echimys, 913, 914
punctatus, Loncheres, 912, 913, 914
punctatus, Pattonomys
punctulatus, Acodon, 244
punctulatus, Akodon, 244
punctulatus, Bolomys, 244
punctulatus, Necromys, 235, 244, 245

gularis, 970, 971, 972
guyannensis, 953, 959, 960, 961, 963, 964, 

965, 966, 967, 968, 969, 971, 973, 974, 
975, 976, 977, 979, 983, 984, 985, 986, 
987, 988, 989, 1015

gymnurus, 941
hendeei, 965, 971, 972, 980, 981, 982
hilda, 963, 964, 972
hispidus, 945
hoplomyoides, 940, 953, 983, 986, 987
hyleae, 960, 961, 962
ignotus, 979, 980
iheringi, 1001, 1006, 1007, 1008, 1009, 

1010, 1013, 1014, 1015, 1016, 1017
kermiti, 963, 964, 965
kulinae, 950, 952, 957, 958, 959
leioprimna, 960, 961, 962
leptosoma, 1016
leucomystax, 976, 977
liminalis, 964, 965
longicaudatus, 953, 955, 961, 964, 968, 969, 

970, 971, 972, 973, 975, 976, 980, 981
magdalenae, 983, 984, 985
mincae, 953, 954, 983, 984, 986, 987, 988
minor, 1003, 1004
moojeni, 1012
myosurus, 1016
nesiotes, 960, 962
nigrofulvus, 980, 982
ochraceus, 983, 985, 986
oconnelli, 953, 977, 978, 979
o’connelli, 977
oris, 961, 968, 969
pachita, 963, 964, 965
panamensis, 978
panema, 1008, 1009
paratus, 1013
pattoni, 952, 958, 959
poliopus, 985
quadruplicatus, 940, 953, 960, 962, 963
rattinus, 963, 964, 980, 982
ribeiroi, 976
riparum, 966, 967
roberti, 953, 966, 968, 969
rosa, 978, 979
rubellus, 978, 979
securus, 971, 972
semispinosus, 940, 941, 953, 955, 962, 964, 

977, 978, 979
serotinus, 1003
sertonius, 1003, 1004
setosus, 1001, 1016, 1017
simonsi, 948, 953, 980, 981, 982
steerei, 953, 960, 963, 964, 965
trinitatis, 952, 953, 982, 983, 986, 988
urichi, 988
vacillator, 966
villacauda, 976
warreni, 966
yonenagae, 1017, 1018

Proechinomys, 952
Proreithrodon, 559, 561

chapalmalense, 561
Prosigmodon, 68, 71, 566
Prosopidastrum, 1047
Prosopis, 166, 520, 556, 867, 1039, 1045, 1047

caldenia, 166
julifl ora, 546
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itoan, 588, 589, 594, 598, 599, 603, 606, 
614

klagesi, 414
latimanus, 588, 589, 592, 594, 595, 599, 

600, 612, 615
leucodactylus, 583, 587, 589, 590, 593, 594, 

596, 597, 601, 602, 603, 605, 606, 609, 
611, 612

lucullus, 601, 602
macconelli, 269, 603
macconnelli, 583, 584, 585, 586, 603, 

604
macrurus, 588, 589, 591, 594, 598, 599, 

603, 605, 606, 607, 608
marmosurus, 402, 403
masatacalis, 607
mastacalis, 585, 589, 591, 594, 597, 598, 

599, 603, 605, 606, 607, 608, 609, 610, 
611, 613, 614, 615

masticalis, 607
microtis, 599
milleri, 609, 610
modicus, 587, 589, 590, 603, 609
mollissimus, Rhipidomys, 599, 600
nitela, 584, 588, 589, 594, 597, 603, 609, 

610, 611, 615, 626
ochrogaster, 587, 589, 601, 609, 611, 602
paricola, 406
phaeotis, 407
pictor, 599, 600
pyrrhorhinus, 673, 683, 685
quindianus, 599, 600
rex, 601, 602
roberti, 398, 400, 408
rosilla, 398, 400
scadens, 599
scandens, 599
sclateri, 592, 601, 602
similis, 587, 595, 612
taczanowskii, 677
tenuicauda, 587, 595, 612, 613
tobagi, 610
tribei, 588, 599, 613, 614
typicus, 614
venezuelae, 585, 588, 592, 593, 607, 609, 

610, 614, 615
venezuelanus, 614
venustus, 587, 595, 613, 615, 616
wetzeli, 587, 613, 616, 617
yuruanus, 610

rhipidura, Makalata, 930
rhipidurus, Echimys, 930, 931
rhipidurus, Makalata, 913, 930
rhipidurus, Toromys, 895, 906, 929, 930, 931
Rhipodmys, 586
Rhipodomys, 586
Rhithrodon, 473, 475, 561

pictus, 473, 475
rhoadsi, Notosciurus, 33, 34, 35, 36
rhoadsi, Sciurus, 36
rhoadsi, Thomasomys, 647, 648, 657, 677, 

680, 681, 682
rhombus, Tetrapsyllus, 166, 170
Rhunchosia, 865

pallida, 865
Rhyacophilidae, 282
Rhyppidomis, 586
ribeiroi, Proechimys, 976

eremicus, 62, 63
humulis, 62
mexicanus, 61, 62, 63
milleri, 62, 63
söderströmi, 63
soederstroemi, 62, 63
tenuirostris, 61

renggeri, Abrothrix, 123
renggeri, Mus, 122, 238
repunda, Atriplex, 1033, 1045
rex, Calomys, 453, 454
rex, Oecomys, 396, 401, 407, 408, 415
rex, Oryzomys, 407
rex, Rhipidomys, 323
rhabdops, Oryzomys, 323
Rhagomys, 64, 65, 70, 71, 310, 571, 572, 573, 

575, 578, 580, 581, 582, 583
longilingua, 64, 73, 580, 581, 582
rufescens, 581, 582, 583

Rheithrodon, 473, 561
pictus, 473, 475

Rheitrodon, 561
Rheomys, 64, 280, 281, 282

trichotis, 282, 283
Rhidomys, 586
Rhidpidomys, 586
Rhipdomys, 586
Rhipidomus, 586
Rhipidomys, 64, 65, 70, 182, 395, 571, 572, 

573, 575, 578, 580, 583, 584, 585, 586, 
588, 590, 591, 592, 593, 594, 596, 597, 
600, 601, 602, 603, 604, 605, 606, 608, 
611, 612, 613, 614, 615, 617, 618, 621, 
639, 665, 682, 683

aratayae, 601, 602
araucanus, 428
auritus, 589
austrinus, 588, 589, 590
baturiteensis, 590, 591
benevolens, 395, 398, 399
bicolor, 395, 398
bovallii, 601, 602
cariri, 585, 588, 589, 590, 591, 606, 608, 

609
caucensis, 584, 585, 585, 589, 591, 592, 

612, 617
cearanus, 591, 607, 608, 609
cinereus, 620, 637, 643
cocalensis, 599, 600
collinus, 589
couesi, 587, 589, 590, 592, 593, 603, 614, 

615
couesii, 592
cumananus, 592, 593, 614
dryas, 398, 399, 400
elatturus, 594, 595
emiliae, 589, 591, 593, 594, 597, 603, 606, 

608, 610, 611
equatoris, 601, 602
fervidus, 609, 610
fulviventer, 585, 587, 589, 594, 595, 600, 

612, 613, 616
fulviventris, 594
gardneri, 588, 589, 590, 594, 596, 597, 601, 

603, 611
goodfellowi, 601
ipukensis, 588, 589, 591, 594, 597, 603, 

606, 608, 611

quelchii, Sciurus, 11, 12
questor, Oxymycterus, 263
quil, Chusquea, 429
quilinensis, Ornithodoros, 526
quindanus, Mesosciurus, 37
quindianus, Guerlinguetus, 33, 34, 37
quindianus, Rhipidomys, 599, 600
quindianus, Sciurus, 37

racemosum, Panicum, 857
radiata, Pinus, 1027, 1031, 1032
Raillietina, 744
rangeli, Trypanosoma, 298
rarea, Dasyprocta, 737
ratticeps, Calomys, 453
ratticeps, Hesperomys, 453
ratticeps, Oryzomys, 319, 453, 454
rattinus, Proechimys, 963, 964, 980, 982
Ratton, 156, 157, 820, 938

agreste, 156, 157
colibreve, 235, 242, 244
espinoso, 938
tucotuco, 820, 856

Rattus, 6, 938
rattus, 369, 374, 375, 392, 393, 442, 583
spinosus, 938, 939

rattus, Hesperomys, 370, 374, 375
rattus, Nectomys, 370, 371, 372, 374, 375, 450
rattus, Rattus, 369, 374, 375, 392, 393, 442, 

583
Ratufi nae, 3
recessus, Ctenomys, 822, 850, 871, 872
regalis, Oryzomys, 407
regillus, Oryzomys, 407, 441
reigi, Aepeomys, 575, 576, 577
reigi, Akodon, 146, 148, 149, 151, 180, 187, 

188, 190
reigi, Pseudoryzomys, 444
reigi, Zygodontomys, 462, 464
Reigomys, 291, 327
reinhardti, Akodon, 275, 276
Reithrodon, 60, 61, 64, 71, 84, 90, 100, 319, 

326, 454, 465, 466, 473, 523, 559, 560, 
561, 563, 566, 567

alstoni, 567
auritus, 187, 193, 195, 559, 560, 561, 562, 

563, 564, 565, 1048
caurinus, 560, 561, 562, 563
chinchilloides, 84, 85
cuniculoides, 560, 561, 562, 563
currentium, 560, 564, 565
evae, 562, 563
fl ammarum, 560, 561
fossor, 84, 85, 86
hatcheri, 560, 561, 562
longicaudatus, 90
marinus, 560, 562
mexicanus, 61, 62
obscurus, 561, 562
pachycephalus, 561, 562, 563
pampanus, 560
physodes, 562, 564
pictus, 473
typicus, 561, 564, 565

Reithrodontini, 61, 67, 68, 70, 71, 559
reithrodontis, Haemolaelaps, 563
Reithrodontomys, 58, 59, 60, 61, 62, 65

darienensis, 62
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salinicola, Dolichotis, 717, 719, 720
salinicola, Paradolichotis, 717, 719
salinicola, Pediolagus, 719
salinicola, Weyenberghia, 719
Salinoctomys, 1023, 1043, 1044

loschalchalerosorum, 1044, 1048
Salinomys, 465, 466, 468, 532, 555, 557

delicatus, 555, 556
saliscifolia, Colliguaya, 830
saltarius, Ctenomys, 821, 855, 867
saltator, Calomys, 338
saltator, Oryzomys, 338, 340
saltuensis, Histriosciurus, 37
saltuensis, Mesosciurus, 37
saltuensis, Sciurus, 37, 38
salvini, Hesperomys, 585
sanborni, Abrothrix, 109, 111, 118, 121, 126, 

127
sanborni, Akodon, 126
sanborni, Amblyopinus, 621
sanborni, Guerlinguetus, 41
sanborni, Sciurus, 41, 43
sanctaecruzae, Myocastor, 1021
sanctaemartae, Coendou, 798
sanctaemartae, Oryzomys, 462
sanctaemartae, Sigmodon, 569
sanctaemartae, Zygodontomys, 462, 464
sanctipaulensis, Akodon, 146, 151, 188, 189
santacruzae, Myocastor, 1021, 1022
Santamartamys, 879, 888, 889, 891, 928, 929

rufodorsalis, 891, 892, 928, 929
santanderensis, Guerlinguetus, 42
santanderensis, Microsciurus, 25, 30, 31
santanderensis, Sciurus, 30, 42
Sapajus, 2

apella, 2
sarae, Lagidium, 774, 775
sativa, Oryza, 313
saturata, Lagidium, 774, 775
saturata, Viscaccia, 774, 776
saturatior, Oryzomys, 323
saturatus, Chalcomys, 245, 246
saturatus, Nectomys, 371
saturnus, Echimys, 895, 897, 898
savannarum, Sigmodon, 568
savannarum, Sigmomys, 567
Savia, 692, 720, 748, 757

aperea, 694
capybara, 720, 721
porcellus, 700

Savia cobaya, 720, 721
saxatilis, Cavia, 704, 710, 711
saxatilis, Cerodon, 710, 711
saxatilis, Prea, 711
scabra, Leptochloa, 333
scabrida, Capparis, 546
scabridum, Urotrema, 335
scadens, Rhipidomys, 599
scagliai, Ctenomys, 821, 855, 867, 868
scagliarum, Necromys, 243
Scalesia, 392

microcephala, 392, 393
scalops, Abrothrix, 116
scalops, Chraeomys, 131
scalops, Habrothrix, 115
scalops, Hesperomys, 115
scalops, Oxymicterus, 128
scandens, Rhipidomys, 599

rubra, Escallonia, 830
rubrata, Dasyprocta, 748, 749, 751
rubricollis, Microsciurus, 25
rubrirostris, Microsciurus, 25, 26
rufa, Coelogenys, 729
rufa, Sciurus, 22
rufescens, Cavia, 692, 694, 695, 696, 697, 698
rufescens, Coendou, 789, 792, 794, 801, 802
rufescens, Echinoprocta, 792, 810
rufescens, Erethizon, 791
rufescens, Hesperomys, 581, 582
rufescens, Prea, 697
rufescens, Rhagomys, 70, 580, 581, 582, 583
rufi caudus, Abrothrix, 123
rufi caudus, Mus, 122
rufi nus, Oryzomys, 440
rufi pes, Strix, 91, 121, 125
rufodorsalis, Diplomys, 929
rufodorsalis, Echimys, 928, 929
rufodorsalis, Isothrix, 928, 929
rufodorsalis, Santamartamys, 891, 892, 928, 

929
rufoniger, Sciurus, 25, 27, 33, 41, 42
rufo-niger, Sciurus, 35, 42
rufonigra, Sciurus, 33, 41
rufus, Guerlinguetus, 40, 41
rufus, Hesperomys, 252, 263, 265
rufus, Mus, 249, 252, 263, 264, 266
rufus, Oryzomys, 440
rufus, Oxymycterus, 187, 249, 253, 260, 263, 

264, 265, 266, 565
rufus, Sciurus, 22, 41
rugiceps, Coelogenys, 729
rupestre, Kerodon, 726
rupestris, Akodon, 552
rupestris, Cavia, 724, 726
rupestris, Ceredon, 726
rupestris, Kerodon, 709, 725, 726
rupestris, Mus, 548, 552
rupestris, Oligoryzomys, 355, 418, 435, 436
rupestris, Phyllotis, 550, 552
rupestris, Prea, 726
ruschii, Abrawayaomys, 74, 75
russatus, Euryoryzomys, 102, 314, 315, 319, 

320, 321, 329, 451, 454
russatus, Hesperomys, 313, 319
russulus, Nectomys, 450, 451
russulus, Sigmodontomys, 450
rutilans, Mus, 249, 264
rutilans, Oxymycteris, 265
rutilans, Oxymycterus, 215, 262, 263, 265
rutilus, Oecomys, 396, 410, 415
rutilus, Oryzomys, 410

sabanillae, Microsciurus, 25, 29, 30
Saccomys, 52

anthophile, 52
sagei, Aconaemys, 1026, 1027, 1028, 1029
sahamae, Chinchillula, 78, 79
salaquensis, Histriosciurus, 38
salaquensis, Mesosciurus, 38
salaquensis, Sciurus, 34, 36, 38, 39
salentensis, Guerlinguetus, 33, 37, 38, 39, 42
salentensis, Leptosciurus, 42
salentensis, Sciurus, 42
salinia, Caviella, 713
salinia, Microavia, 712, 713
salinica, Dolichotis, 719

ricardulus, Phyllotis, 552, 553
richardsoni, Coendou, 800
richardsoni, Oryzomys, 440
richmondi, Oryzomys, 440
rigidum, Lepidophyllum, 812
rimatus, Polygenis, 163, 166, 170, 190, 221, 

240
rimofrons, Juliomys, 93, 95, 96
rionegrensis, Ctenomys, 821, 850, 862, 863, 

864
riparum, Proechimys, 966, 967
Ripidomys, 586
Rithrodon, 561
rivularis, Oryzomys, 457, 458
roberti, Coendou, 803
roberti, Guerlinguetus, 13
roberti, Oecomys, 397, 404, 408, 409, 413, 

415
roberti, Oryzomys, 404, 405, 408
roberti, Oximycterus, 254
roberti, Oxymycterus, 252, 254, 697
roberti, Polygenis, 95, 451
roberti, Proechimys, 953, 966, 968, 969
roberti, Rhipidomys, 408
roberti, Sciurus, 13
roberti, Sphiggurus, 803
robusta, Cavia, 694, 700
robustulus, Melanomys, 350, 353
robustulus, Oryzomys, 353
robustus, Ctenomys, 830, 838, 846, 847
robustus, Hesperomys, 376
robustus, Holochilus, 376
Rodentolepis, 221
Rodophiala, 1042
roigi, Andalgalomys, 470, 471, 472
roigi, Ctenomys, 821, 840, 857, 858, 864, 865
roigi, Graomys, 471
rondoni, Ctenomys, 853, 865, 856
rondoni, Stenomys, 865
rondoniae, Hadrosciurus, 21
rondoniae, Sciurus, 21
roosmalenorum, Coendou, 787, 792, 794, 800, 

801, 804
roosmalenorum, Sphiggurus, 801
roraimae, Microxus, 269
roraimae, Podoximys, 269
roraimae, Podoxomys, 269
roraimae, Podoxymys, 269
roraimi, Podoxymys, 269
rosa, Proechimys, 978, 979
Rosaceae, 538, 631, 666, 669, 699, 817
rosalinda, Thomasomys, 623, 626, 674, 675
rosenbergi, Neotyphloceras, 629, 645, 652, 680
rosendopascuali, Ctenomys, 866, 867
rosettellatus, Oxymycterus, 253
rosida, Cavia, 693, 696, 698
rosilla, Oecomys, 398, 399
rosilla, Oryzomys, 398, 399
rosilla, Rhipidomys, 398, 400
rostellatus, Hesperomys, 242, 252, 266
rostellatus, Mus, 252
rostellatus, Oxymycterus, 252, 266
rostratus, Oryzomys, 323
rothschildi, Coendou, 800, 801
rotundus, Androlaelaps, 201, 203, 240
rotundus, Eubrachylaelaps, 95, 377
rubellus, Proechimys, 978, 979
Rubiaceae, 1005
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niger, 18
nigratus, 20
norosiensis, 37, 38
noroslensis, 38
ochrescens, 41
olivascens, 4, 8
otinus, 29
palmeri, 27
paraensis, 13
perijae, 37, 38
peruanus, 25, 26
pirrhonotus, 22
poaiae, 11
pucheranii, 30, 41, 42
purusianus, 18
pusillus, 4, 5, 7, 8
pyrrhinus, 16, 20
pyrrhonotus, 18, 20, 21, 22, 23, 24
quebradensis, 33
quelchi, 11
quelchii, 11, 12
quindianus, 37
rhoadsi, 36
roberti, 13
rondoniae, 21
rufa, 22
rufoniger, 25, 27, 33, 41, 42
rufo-niger, 35, 42
rufonigra, 33, 41
rufus, 22, 41
salaquensis, 34, 36, 38, 39
salentensis, 33, 42
saltuensis, 37, 38
sanborni, 41, 42, 43
santanderensis, 30, 42
sebastiani, 13, 14
similis, 31
simonsi, 32
soderstromi, 36
söderströmi, 35, 36
spadiceus, 16
splendidus, 36, 37
steinbachi, 22, 24
stramineus, 43, 44, 45, 46, 47
sumaco, 35, 36
taedifer, 17, 18
tamae, 34, 35
taparius, 23, 24
tarrae, 34, 36
tephrogaster, 42, 46
thaiwanensis, 13
tobagensis, 34
tricolor, 16
urucumus, 21, 22, 24
valdiviae, 37
variabilis, 36, 37, 38, 46
venustus, 11
versicolor, 37, 38, 39
vulgaris, 7, 9
zamorae, 18
zarumae, 43, 44, 45
zuliae, 37, 38

sciurus, Cavia, 726
sclateri, Hesperomys, 601, 602
sclateri, Rhipidomys, 592, 601, 602
Scolomys, 64, 71, 73, 292, 427, 445, 446, 447, 

580
juruaense, 445, 448

candelensis, 34, 35, 36
carchensis, 34, 35, 36
castus, 21
caucensis, 42
chapmani, 34
chapmanni, 34
choco, 38
chrysuros, 33, 34, 35
chrysurus, 25, 33, 35, 36
cocalis, 17
cucutae, 34, 35
cuscinus, 40, 41
degus, 1030, 1032, 1034
deppei, 42
duida, 18
epomophorus, 38
ferminae, 36
fl ammifer, 16, 18
fulminatus, 20
fusculus, 31
garbei, 13
georgihernandezi, 11
gerrardi, 16, 33, 34, 35, 36, 37, 38
gilvigularis, 10, 11, 13
gilviventris, 10, 11
granatensis, 16, 33, 34, 36, 37, 38, 39
griseogena, 34, 35, 36
griseogenys, 35, 42
guajanensis, 7
guayanus, 43, 44, 46
guerlinguetus, 10
guianensis, 4, 7, 10, 13
gujanensis, 7
henseli, 13
hoffmanni, 33, 35, 37
hypopyrrhus, 44, 46
hyporrhodus, 34, 35
ignitus, 27, 40, 41
igniventris, 16, 17, 18, 19, 20
imbaburae, 35, 36
inconstans, 38
ingrami, 13
iquiriensis, 40, 41
irroratus, 41
isthmius, 27
juralis, 23
klagesi, 34, 35
kuhli, 4, 5
langsdorffi i, 21, 22, 24
langsdorfi , 2
leonis, 38, 39
leucogaster, 41
leucotis, 4, 8
macconnelli, 11
magdalenae, 37
manavi, 38, 39
manhanensis, 18
maracaibensis, 34, 37
medellinensis, 4
meridensis, 34, 35, 36
milleri, 34, 38
mimulus, 28
morio, 28
morulus, 38, 39
napi, 25
nebouxi, 44
nebouxii, 43, 44, 45, 46
nesaeus, 34, 39

scapteromae, Echinoparyphium, 938
scapteromi, Ansiruptodera, 273
Scapteromyini, 141, 143, 144, 205
Scapteromys, 140, 141, 142, 143, 144, 206, 

223, 224, 229, 231, 260, 269, 270, 271, 
487

aquaticus, 270, 271, 272, 273, 274
chacoensis, 222, 224
fronto, 222, 223, 224
gnambiquarae, 229, 230
hershkovitzi, 142, 271
labiosus, 144, 205, 206, 207, 208, 487
meridionalis, 271
modestus, 487, 488, 489
principalis, 229, 230
tomentosus, 230
tumidus, 269, 270, 271, 273, 274

Scavia, 692
porcellus, 700

Scheelea, 23
Schinus, 815
schistacea, Abrocoma, 808, 810, 812, 813, 814
Schistolaelaps, 316

mazzaias, 316, 329
Schistosoma, 291

mansoni, 329, 375, 376, 377
Schizodon, 1026

fuscus, 1026, 1027
schoenesetosus, Odontacarus, 645, 680
Schoenoplectus, 221

californicus, 221, 335
Sciarus, 41

argentinius, 41
Scirpus, 221

giganteus, 221, 272, 335
sciureus, Hesperomys, 327, 331
sciureus, Holochilus, 327, 328, 331, 332, 333, 

591, 1001
sciureus, Kerodon, 726
sciureus, Nectomys, 331
Sciurida, 1
Sciuridae, 1, 2, 3, 48
Sciurillina, 2
Sciurillinae, 2, 3
Sciurillus, 2, 3, 4, 6, 7, 8, 9, 24, 25, 32, 43, 47

glaucinus, 5, 6, 8, 9
guajanensis, 5, 7, 8, 10
hoehnei, 5, 6, 9
kuhli, 5
kuhlii, 5, 6, 8, 9
pusillus, 3, 4, 5, 6, 7, 8, 9, 10

Sciurinae, 2, 3, 9
Sciuromorpha, 1
Sciurus, 2, 4, 9, 10, 16, 17, 25, 33, 44, 46, 47

aestuans, 4, 5, 6, 7, 8, 10, 11, 12, 13, 15, 25, 
27, 33, 35, 40, 41, 42

agricolae, 34, 37, 38
alfari, 25
alphonsei, 13
argentinius, 40, 41
aureogaster, 41, 44
bancrofti, 7, 10
baudensis, 39
boliviensis, 41
bondae, 37
brasiliensis, 10, 13
brunneo-niger, 18
cabrerai, 41
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söderströmi, Sciurus, 35, 36
soederstroemi, Guerlinguetus, 36
soederstroemi, Reithrodontomys, 62, 63
soederstroemi, Sciurus, 33, 34, 36
Solanaceae, 815, 865, 1048
soldadoensis, Zygodontomys, 462, 183
solmisianum, Piper, 180
Sooretamys, 293, 311, 329, 451, 452

angouya, 319, 320, 328, 329, 340, 451, 453, 
454

sorella, Eligmodontia, 502, 503
sorella, Hesperomys, 502
sorellus, Calomys, 172, 483, 484, 502, 503, 

504
soricinus, Brucepattersonius, 211, 212, 218
sp. 2n = 10, Akodon, 145, 146, 149, 203, 204, 

871
spadiceus, Guerlinguetus, 22
spadiceus, Hadrosciurus, 15, 17, 22, 24
spadiceus, Sciurus, 16, 22, 23, 24
Spalacopus, 124, 1023, 1024, 1025, 1026, 

1030, 1038, 1040, 1041, 1042, 1043, 
1044

cyaneus, 1041
cyanus, 1039, 1040, 1041, 1042, 1043
maulinus, 1041, 1042
poeppigii, 1040, 1041, 1042
tabanus, 1042

Spalax, 820
brasiliensis, 820, 827

sparverius, Falco, 493
speciosus, Oecomys, 396, 411, 415
speciosus, Oryzomys, 395, 408, 414
spectabilis, Liomys, 51
spegazzinii, Akodon, 147, 148, 149, 151, 155, 

158, 162, 187, 193, 194, 195, 196
Speothos, 739

venaticus, 739
speratus, Coendou, 793, 795, 802, 803
speratus, Sphiggurus, 802
Sphagum, 269
Sphiggure, 791, 792

spinosa, 803
villosa, 803

Sphiggurus, 786, 791
affi nis, 803
ichillus, 794
insidiosus, 795, 796
melanura, 796
melanurus, 796
nigricans, 803
nycthemera, 797
pallidum, 795
pallidus, 795
pruinosus, 799
roberti, 803
roosmalenorum, 801
sericeus, 803
speratus, 793, 795, 802, 803
vestitus, 799, 804
villosus, 803, 804

Sphinctopsilla, 580
tolmera, 645, 652, 659

Sphinctopsylla, 166
ares, 166

Sphingurus, 792
bicolor, 793
sericeus, 803

sanctaemartae, 569
savannarum, 567, 568
simonsi, 570
venester, 567, 568

Sigmodontinae, 58, 59, 60, 63, 65, 66, 67, 70, 
71, 92, 100, 107, 143, 145, 205, 228, 280, 
281, 354, 393, 395, 439, 466, 482, 559, 
566, 571, 573, 580, 581, 627, 683, 685, 
686

Sigmodontini, 65, 66, 67, 68, 69, 70, 71, 100, 
143, 559, 566

Sigmodontomys, 64, 292, 311, 350, 370, 371, 
374, 449, 450, 454, 456

alfari, 350, 355, 449, 450, 451, 454
aphrastus, 449, 454, 456
effi cax, 450
esmeraldarum, 450
parvipes, 374
russulus, 450

Sigmomys, 567, 568
alstoni, 567
savannarum, 567, 568
venester, 567

silvai, Litomosoides, 240
silvestris, Thomasomys, 625, 634, 636, 655, 

675, 676, 677
similis, Microsciurus, 25, 31, 32
similis, Rhipidomys, 587, 595, 612
similis, Sciurus, 31
simonsi, Coendou, 793
simonsi, Microsciurus, 25, 32
simonsi, Neoctodon
simonsi, Proechimys, 948, 953, 980, 981, 982
simonsi, Sciurus, 32
simonsi, Sigmodon, 570
Simosciurus, 9, 15, 32, 43, 44, 48

nebouxii, 44, 45, 46
stramineus, 44, 45, 46, 47

simplex, Calomys, 444
simplex, Hesperomys, 444
simplex, Oecomys, 444
simplex, Oryzomys, 444
simplex, Pseudoryzomys
simpsoni, Dankomys, 142
simulator, Akodon, 147, 150, 159, 160, 162, 

168, 185, 192, 193, 195, 199, 201, 203
sinaloa, Ixodes, 456
sinamariensis, Isothrix, 905
Sinethere, 791

prehensilis, 797
Sinetheres, 791
sinnamariensis, Isothrix, 898, 899, 900, 901, 

904, 905
Sinoetherus, 791
smiti, Pleochaetis, 645, 659
sneiderni, Coendou, 802
sociabilis, Ctenomys, 820, 821, 840, 845, 860, 

863, 869, 870
sodalis, Abrothrix, 116
sodalis, Akodon, 115, 116
sodalis, Cavia, 695, 701, 702
sodalis, Chroeomys, 115
soderstromi, Guerlinguetus, 35
söderströmi, Guerlinguetus, 36
soderstromi, Ichthyomys, 285
söderströmi, Ichthyomys, 285
söderströmi, Reithrodontomys, 6
soderstromi, Sciurus, 36

melanops, 445, 446, 447, 448
ucayalensis, 447, 448

Scolopendra, 493
gigantea, 493

scotti, Cerradomys, 301, 305, 306
scotti, Oryzomys, 305
scouleri, Croton, 393
Scrophulariaceae, 1048
sebastiani, Sciurus, 13, 14
secundatum, Stenotaphrum, 698
securus, Proechimys, 971, 972
segethi, Mus, 543
selloana, Cortadeira, 221, 273
semispinosus, Echimys, 910, 941, 942, 978, 

979
semispinosus, Echinomys, 978
semispinosus, Proechimys, 940, 941, 953, 955, 

962, 964, 977, 978, 979
semivillosus, Echimys, 895, 912, 914
semivillosus, Nelomys, 911, 914, 915
semivillosus, Pattonomys, 911, 912, 914, 

915
Senecio, 105, 776, 812

adenophylloides, 105, 554
grisebachi, 865

senilis, Abrothrix, 123
senilis, Mus, 122
senilis, Oxymycterus, 122
seorsus, Zygodontomys, 462, 464
sericeus, Coendou, 803
sericeus, Coendu, 803
sericeus, Ctenomys, 819, 821, 829, 868, 869
sericeus, Sphiggurus, 803
seriseus, Ctenomys, 868
serotinus, Proechimys, 1003
serotinus, Trinomys, 1003
serrensis, Akodon, 141, 146, 147, 150, 184, 

189, 190, 191, 277
sertonius, Proechimys, 1003, 1004
sertonius, Trinomys, 1003, 1004
setosus, Echimys, 1015, 1016
setosus, Proechimys, 1001, 1016, 1017
setosus, Trinomys, 952, 1001, 1002, 1011, 

1013, 1015, 1016, 1017, 1019
seuanezi, Hylaeamys, 336, 339, 340
seuanezi, Oryzomys, 339
sexatilis, Cavia, 710
shiptoni, Caviella, 714
shiptoni, Microavia, 712, 715, 716
shiptoni, Monticavia, 715
shiptoni, Nanocavia, 712, 715, 716
siberiae, Akodon, 146, 148, 149, 150, 152, 

159, 168, 175, 176, 191, 192
sierrae, Agouti, 731, 732
sierrae, Coelogenys, 732
sierrae, Cuniculus, 732
sierrae, Stictomys, 732
Sigmodon, 59, 64, 65, 66, 68, 69, 100, 326, 

327, 346, 463, 466, 566, 567, 569
alstoni, 59, 463, 567, 568, 569
bogotensis, 569
chonensis, 570, 571
hirsutus, 463, 567, 569, 570
hispidus, 567, 569, 570
inopinatus, 567, 570
lönnbergi, 570
peruanus, 567, 570, 571
puna, 570
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Symmetrodontomys, 68
Synethere, 791
Synetheres, 795, 798

boliviensis, 798
brandtii, 798
melanurus, 796
nycthemera, 797
pallidus, 795
platycentrotus, 798
prehensilis, 797
spinosus, 803
villosus, 803

Synoetheres, 791
Syntheosciurus, 2, 9, 24, 32, 43, 47, 48

brochus, 47, 48
sp., 48

Synthetosciurus, 47
Syphacia, 240, 496

alata, 240, 451
kinsellai, 435
venteli, 377

tabanus, Spalacopus, 1042
taczanowskii, Agouti, 732
taczanowskii, Coelogenys, 728, 731, 732
taczanowskii, Cuniculus, 729, 731, 732, 733, 

785
taczanowskii, Hesperomys, 620, 621, 677
taczanowskii, Rhipidomys, 677
taczanowskii, Stictomys, 728, 732
taczanowskii, Thomasomys, 621, 623, 634, 

655, 656, 666, 667, 668, 677, 678
taczanowskii, Vesperimus, 621, 638, 677
taedifer, Hadrosciurus, 18
taedifer, Sciurus, 17, 18
Taenia, 475, 490

pisiformis, 667
talicei, 475

Tafi mys, 71, 466
talamancae, Oryzomys, 313, 457, 458, 459
talamancae, Transandinomys, 456, 457, 458, 

459, 460
talarum, Ctenomys, 819, 820, 821, 822, 835, 

850, 863, 867, 871, 872, 874
talicei, Taenia, 475
talpinus, Oxymycterus, 211, 215, 226
talpinus, Mus, 210
tamae, Sciurus, 34, 35
tamborum, Phyllotis, 540
tantillus, Tetrapsyllus, 166, 170, 563
Tanyuromys, 64, 292, 449, 454, 456

aphrastus, 454, 456
tapajinus, Oecomys, 408, 409
tapajinus, Oryzomys, 408
taparius, Hadrosciurus, 23
taparius, Sciurus, 23, 24
taparius, Urosciurus, 23, 24
Tapecomys, 465, 466, 468, 531, 535, 556, 557, 

559
primus, 556, 557, 558
wolffsohni, 528, 535, 543, 553, 557, 558, 

559
tapirapoanus, Akodon, 163, 164, 165, 241
tapirapoanus, Bolomys, 241
tapirapoanus, Zygodontomys, 164, 241, 242
Tapironema, 335

coronatum, 335
tarapacensis, Abrothrix, 123

stramineus, Oligoryzomys, 419, 436
stramineus, Sciurus, 43, 44, 45, 46, 47
stramineus, Simosciurus, 44, 45, 46, 47
Strix, 91

rufi pes, 91, 121, 125
Strongyloides, 140, 334

venezuelensis, 140
Suaeda, 1045, 1046
subfl avus, Cerradomys, 102, 226, 301, 305, 

306, 307, 338, 401, 407, 481
subfl avus, Hesperomys, 301, 306, 307, 338
subfl avus, Mus, 306
subfl avus, Oryzomys, 306, 307, 400, 401, 407
subfuscus, Akodon, 148, 149, 151, 159, 168, 

172, 173, 175, 176, 196, 197, 198, 201, 
202

sublaevis, Coelogenys, 729
sublaevis, Cuniculus, 729
sublimis, Auliscomys, 473, 476, 477, 478
sublimis, Euneomys, 477
sublimis, Phyllotis, 477
sublineatus, Delomys, 81, 83
sublineatus, Oryzomys, 83
sublineatus, Thomasomys, 83
sublutea, Lagidium, 775
subluteus, Oryzomys, 414, 416
subniger, Coelogenus, 729
subniger, Coelogenys, 729
subniger, Cuniculus, 729
subnubis, Thomasomys, 603, 604
subrosea, Lagidium, 774, 775
subrosea, Viscaccia, 774
subspinosa, Hystrix, 789
subspinosus, Cercolabes, 790
subspinosus, Chaetomys, 790, 791, 795
subterraneus, Akodon, 278, 279
subterraneus, Hesperomys, 278, 301, 306, 307, 

338
subterraneus, Thaptomys, 278, 279
suffusa, Abrothrix, 119
suffusa, Akodon, 119
suffusus, Abrothrix, 118, 119
suffusus, Akodon, 118, 119
sulcidens, Carterodon, 934, 935, 939, 994
sulcidens, Echimys, 933, 934
sulcidens, Nelomys, 933
sulinus, Phyllomys, 917, 925, 926
sumaco, Guerlinguetus, 36
sumaco, Mesosciurus, 35
sumaco, Sciurus, 36
sumuncurensis, Lagidium, 775
superans, Oecomys, 397, 412, 413, 415
superans, Oryzomys, 412, 414
surdus, Akodon, 149, 151, 152, 182, 198, 199, 

246
Sus, 720

hydrochaeris, 720, 721, 722, 723
swarthi, Nesoryzomys, 391, 392, 393
swarthi, Oryzomys, 393
Syagrus, 221

capitata, 221
petraea, 936

sydandersoni, Oecomys, 396, 413, 414, 415
sygmodontis, Litomosoides, 442
sylvanus, Akodon, 146, 149, 151, 160, 162, 

168, 184, 185, 199, 200
sylvanus, Ctenomys, 836, 837
sylvaticus, Oryzomys, 459

Sphintopsylla, 667
spicatus, Mesomys, 945
Spilotes, 958

pullatus, 958
spinosa, Sphiggure, 791, 803
spinosum, Mullinum, 803
spinosus, Calomys, 363, 367, 368
spinosus, Coendou, 793, 795, 803
spinosus, Coendu, 803
spinosus, Echimys, 894, 895, 937, 938, 939, 

940
spinosus, Echinomys, 938
spinosus, Euryzygomatomys, 936, 937, 938, 

939
spinosus, Hesperomys, 362, 363, 367, 368
spinosus, Neacomys, 363, 367, 368
spinosus, Oryzomys, 362, 363, 367, 411
spinosus, Rattus, 938, 939
spinosus, Synetheres, 803
spixi, Cavia, 711
spixi, Galea, 707, 711
spixi, Kerodon, 711
spixii, Cavia, 704, 707, 710, 711
spixii, Cerodon, 710, 711
spixii, Galea, 704, 705, 706, 710, 711
spixii, Kerodon, 710
splendens, Oecomys, 414, 416
splendidus, Guerlinguetus, 37
splendidus, Sciurus, 36, 37
spodiurus, Oligoryzomys, 424
spodiurus, Oryzomys, 424
squamipes, Hesperomys, 331, 376
squamipes, Mus, 331, 370, 376
squamipes, Nectomys, 299, 370, 371, 372, 373, 

374, 375, 376, 377, 451, 993
stabularis, Eulaelaps, 221, 240, 563
steerei, Proechimys, 953, 960, 963, 964, 965
steinbachi, Ctenomys, 821, 826, 836, 870
steinbachi, Hadrosciurus, 22
steinbachi, Sciurus, 22, 24
stellae, Zygodontomys, 462, 463
Stenomys, 820

rondoni, 865
stenops, Phyllotis, 540
Stenotaphrum, 698

secundatum, 698
Stictomys, 728, 732

andina, 732
sierrae, 732
taczanowskii, 728, 732

Stilestrongylus, 221, 334
aureus, 563
barusi, 451
freitasi, 240
lanfrediae, 435

stimulax, Mesomys, 944, 945, 946, 947, 949, 
950

Stipa, 158, 187, 236, 268, 478, 551, 699, 709, 
768, 776, 815

chrysophylla, 768, 812
ichu, 326, 476, 551, 633, 715
plumosa, 1033

stolida, Cavia, 701, 702, 703, 704
stolzmanni, Ichthyomys, 284, 286
stolzmanni, Oligoryzomys, 424
stolzmanni, Oryzomys, 418, 424, 425
stramineus, Guerlinguetus, 44, 45
stramineus, Macroxus, 44, 46
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onkiro, 625, 636, 665, 666, 676
oreas, 621, 624, 626, 650, 665, 666, 667, 

668, 677, 678
ottleyi, 574, 575, 576
paramorum, 625, 633, 651, 663, 668, 669, 

679
pichinchius, 628
pictipes, 74, 75, 92, 93, 94, 95
popayanus, 621, 623, 626, 629, 630, 631, 

662, 669, 670
praetor, 623, 626, 629, 630, 631, 633, 670, 

671, 672
princeps, 623, 626, 629, 630, 652, 662, 663, 

672, 673
pyrrhonotus, 623, 626, 630, 631, 632, 673, 

674, 675
pyrrhorhinos, 685
rhoadsi, 647, 648, 657, 677, 680, 681, 682
rosalinda, 623, 626, 674, 675
silvestris, 625, 634, 636, 655, 675, 676, 677
sublineatus, 83
subnubis, 603, 604
taczanowskii, 621, 623, 634, 655, 656, 666, 

667, 668, 677, 678
ucucha, 619, 625, 640, 652, 661, 678, 679
vestitus, 624, 625, 679, 680
vulcani, 576, 625, 648, 649, 657, 676, 677, 

680, 681, 682
thompsoni, Heteromys, 53
thompsonii, Heteromys, 53
thomsonii, Heteromys, 5
thori, Laelaps, 95
thormani, Polygenis, 629
thous, Cerdocyon, 463, 670, 696, 783
Thrichomys, 481, 706, 879, 900, 902, 931, 

932, 943, 952, 989, 990, 991, 992, 993, 
994, 995, 997, 999, 1001, 1018

apereoides, 481, 900, 991, 992, 993, 994, 
995, 996, 997, 998, 999

fosteri, 991, 992, 998, 999
inermis, 992, 993, 994, 995, 996, 997
laurenteus, 996
laurentius, 991, 992, 993, 995, 996, 997, 

999
pachyurus, 991, 992, 993, 994, 995, 997, 

998, 999
Thricomys, 952, 992

brevicauda, 952, 971
inermis, 995
pachyurus, 998

Thrinacodus, 886, 887
albicauda, 886, 887
apolinari, 887
edax, 887, 888

Tiarapsylla, 563
argentina, 563

tigrinum, Amblyomma, 170, 507
tigrinus, Leopardus, 329
Tillandsia, 106, 539, 548, 777
tiptoni, Hoplopleura, 667
tiptoni, Odontacarus, 680
Tipulidae, 284, 289
toba, Akodon, 149, 150, 159, 167, 185, 193, 

200, 201, 203
tobagensis, Akodon, 245
tobagensis, Guerlinguetus, 34
tobagensis, Mesosciurus, 34
tobagensis, Sciurus, 34

604, 617, 618, 619, 620, 621, 622, 625, 
627, 630, 632, 639, 641, 642, 646, 647, 
648, 649, 650, 653, 656, 660, 663, 664, 
665, 667, 668, 669, 671, 673, 677, 678, 
679, 681, 682, 683, 684

altorum, 628, 629
andersoni, 621, 624, 626, 627, 667
apeco, 623, 626, 627, 628
aureus, 619, 621, 623, 626, 627, 628, 629, 

630, 631, 633, 649, 660, 661, 662, 666, 
670, 671, 672, 673, 674, 679

auricularis, 623, 626, 630, 631, 632, 673, 
674, 675

australis, 621, 625, 632, 633, 642
baeops, 618, 621, 623, 626, 633, 634, 650, 

651, 655, 656, 657, 669, 677, 678, 679
boeops, 633, 634
bombycinus, 624, 625, 634, 635, 637
caudivarius, 621, 625, 635, 636, 638, 666, 

676, 677
cinereiventer, 621, 624, 625, 635, 636, 637, 

640, 641, 642, 643, 646, 647, 657, 680
cinereus, 585, 619, 621, 625, 635, 636, 637, 

638, 639, 643, 644, 645, 651, 654, 655, 
656, 657, 667, 677, 682

cinnameus, 621, 624, 625, 639, 640, 649, 
650, 651, 661, 679

collinus, 81
contradictus, 624, 625, 637, 640, 641
daphne, 619, 621, 622, 625, 632, 633, 641, 

642
dispar, 624, 625, 637, 642, 643
dorsalis, 80, 83, 103
eleusis, 624, 625, 626, 643, 644, 645, 655, 

656
emeritus, 625, 645, 646, 659, 663
erro, 618, 624, 625, 637, 646, 647, 653, 679
ferrugineus, 102, 103
fraternus, 652, 653
fumeus, 625, 647, 648, 649, 682
fuscatu, 322
gracilis, 621, 624, 626, 639, 640, 649, 650, 

651, 665, 666, 668
hudsoni, 624, 625, 640, 649, 650, 651, 

663
hylophilus, 625, 636, 651, 652, 679
incanus, 170, 619, 621, 623, 626, 645, 652, 

653, 654, 655, 656, 657
ischyrus, 128, 624, 626, 634, 638, 644, 645, 

653, 654, 655, 660, 676, 677, 678
ischyurus, 654, 675
kalinowskii, 170, 618, 624, 626, 653, 655, 

656, 657, 666
ladewi, 624, 626, 653, 656, 657, 658, 665
laniger, 619, 625, 645, 646, 651, 652, 658, 

659, 660, 661, 662, 663
lechei, 81
lugens, 322, 575, 576, 577, 680, 681
macconnelli, 586, 603, 604
macrotis, 618, 620, 622, 626, 627, 659, 660
monochromos, 625, 660, 661, 663
nicefori, 622, 623, 626, 629, 630, 631, 661, 

662, 670
niveipes, 618, 619, 625, 651, 659, 662, 663, 

669, 673
notatus, 182, 619, 620, 621, 622, 626, 650, 

656, 657, 664, 665, 667
oenax, 106, 683

tarapacensis, Eligmodontia, 513
tarrae, Guerlinguetus, 36
tarrae, Sciurus, 34, 36
tarrensis, Nectomys, 374
tarsalis, Irenomys, 90, 91
tarsalis, Mus, 90, 91
tartareus, Akodon, 192, 193
tatei, Hylaeamys, 337, 344
tatei, Nectomys, 373, 374
tatei, Oryzomys, 344
taterona, Graomys, 524, 527, 528
taterona, Phyllotis, 527
taylori, Litomosoides, 373
tazamaca, Mus, 62
teapensis, Oryzomys, 440
tectus, Oryzomys, 414
teleus, Heteromys, 53, 55, 57, 58
temchucki, Cabreramys, 239, 240, 241
temchuki, Bolomys, 239, 240
temchuki, Cabreramys, 239
temminckii, Aulacodus, 933, 934, 935
tener, Calomys, 483, 496, 502, 504, 505
tener, Eligmodontia, 504
tener, Hesperomys, 504
tenue, Lepidocaryum, 448
tenuicauda, Oryzomys, 586, 612
tenuicauda, Rhipidomys, 677
tenuifolius, Darwiniothamnus, 392, 393
tenuipes, Neacomys, 363, 368
tenuipes, Oligoryzomys, 423
tenuipes, Oryzomys, 423
tenuirostris, Reithrodontomys, 61
tephrogaster, Macroxus, 42
tephrogaster, Sciurus, 42, 46
Teratothrix, 451

higae, 451
tunicata, 645

Terminalia, 927
Tetrapsyllus, 166

bleptus, 563
rhombus, 166, 170
tantillus, 170, 563

thaiwanensis, Sciurus, 13
Thallomyscus, 356

aurillus, 358
dryas, 356, 358
humilior, 358

Thalpomys, 140, 141, 143, 144, 145, 148, 235, 
274, 275, 276, 277

cerradensis, 274, 275, 276, 306
lasiotis, 148, 240, 274, 275, 276, 277

Thaptomys, 140, 141, 142, 143, 144, 145, 148, 
190, 235, 270, 277, 278, 279

nigrita, 146, 148, 277, 278, 279
subterraneus, 278, 279

thomasi, Agouti, 732, 733
thomasi, Echimys, 925, 926
thomasi, Euryzygomatomys, 915, 926
thomasi, Loncheres, 926
thomasi, Mesomys, 915, 926, 927
thomasi, Nelomys, 926
thomasi, Phyllomys, 917, 919, 926, 927
thomasi, Zygodontomys, 462, 463
Thomasomyini, 67, 68, 70, 71, 92, 571, 572, 

573, 580
Thomasomys, 67, 70, 74, 79, 80, 93, 102, 103, 

106, 145, 182, 322, 571, 572, 573, 574, 
575, 578, 580, 583, 585, 586, 593, 603, 
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Tylomys, 59, 65, 586, 685, 686
bogotensis, 687
couesi, 586, 592
mirae, 686, 687, 688
nudicaudus, 686, 687

Tympanoctomys, 1023, 1024, 1036, 1038, 
1039, 1043, 1044, 1045, 1048

aureus, 1024, 1038, 1044, 1045, 1046
barrerae, 1038, 1039, 1044, 1045, 1046, 

1047, 1048
barrerai, 1046, 1047
kirchnerorum, 1044, 1045, 1046, 1047, 

1048
loschalchalerosorum, 1044, 1045, 1046, 

1048
typicus, Neacomys, 367
typicus, Reithrodon, 561, 564, 565
typicus, Rhipidomys, 614
typus, Dactylomys, 881, 883
typus, Eligmodontia, 509, 513, 514, 516, 519, 

520, 521, 546
typus, Polygenis, 316
Tyto, 74, 1033

alba, 74, 88, 91, 107, 113, 114, 121, 125, 
208, 221, 243, 267, 275, 329, 330, 377, 
393, 420, 435, 445, 463, 487, 491, 493, 
506, 520, 530, 809, 934, 939, 997, 1031, 
1035, 1047

ucayalensis, Scolomys, 447, 448
ucucha, Thomasomys, 619, 625, 640, 652, 661, 

678, 679
Ugni, 1031
ultimus, Euneomys, 85
ulysespardinasi, Androlaelaps, 186
uncinatus, Ectinorus, 77
unicolor, Echimys, 915, 927
unicolor, Loncheres, 927
unicolor, Nelomys, 927
unicolor, Phyllomys, 917, 918, 927
urichi, Akodon, 151, 152, 164, 233, 245, 246
urichi, Echimys, 988, 989
urichi, Necromys, 235, 245, 246
urichi, Proechimys, 988
Urosciurus, 16, 19

duida, 18
fulminatus, 20
igniventris, 16, 17, 18, 20
juralis, 23
nigratus, 19, 20
pyrrhonotus, 16, 21, 22, 23, 24
taparius, 23, 24

Urotrema, 335
scabridum, 335

Urticaceae, 612
urucuma, Dasyprocta, 737, 738, 740
urucumus, Guerlinguetus, 22
urucumus, Hadrosciurus, 22
urucumus, Sciurus, 21, 22, 24
uruguayensis, Hydrochoerus, 721
uspallata, Abrocoma, 808, 810, 814, 815
utiaritensis, Oligoryzomys, 419, 430, 437, 487
utiaritensis, Oryzomys, 430, 437
utibilis, Ctenomys, 836, 837

vaccarum, Abrocoma, 808, 810, 815
vaccarum, Phyllotis, 552
vacillator, Proechimys, 966

tridens, Junielia, 117
trinitatis, Echimys, 951, 952, 988
trinitatis, Echinomys, 988
trinitatis, Oecomys, 397, 401, 414, 416
trinitatis, Oryzomys, 395, 397, 403, 414, 416
trinitatis, Proechimys, 952, 953, 982, 983, 986, 

988
Trinomys, 102, 327, 328, 329, 400, 878, 879, 

895, 931, 933, 940, 941, 950, 951, 952, 
999, 1000, 1001, 1006, 1008, 1018

albispinus, 1003, 1004, 1006, 1018, 1019
bonafi dei, 1009
denigratus, 1010, 1015, 1016, 1017, 1019
dimidiatus, 1001, 1002, 1004, 1005, 1006, 

1010, 1011
eliasi, 1000, 1001, 1002, 1006, 1007, 1008, 

1010, 1011, 1013, 1014, 1018, 1019
gratiosus, 1001, 1002, 1005, 1008, 1009, 

1010, 1011, 1013, 1014, 1019
iheringi, 1001, 1002, 1006, 1007, 1009, 

1010, 1011, 1013, 1014, 1015, 1016, 
1018, 1019

minor, 1002, 1003, 1004
mirapitanga, 1001, 1002, 1006, 1010, 1011, 

1012
moojeni, 1001, 1002, 1012, 1013
myosurus, 1016
panema, 1000, 1005, 1008, 1009, 1010, 

1013, 1019
paratus, 999, 1001, 1002, 1006, 1007, 1008, 

1009, 1010, 1011, 1013, 1014, 1018, 
1019

serotinus, Trinomys, 1003
sertonius, 1003, 1004
setosus, 952, 1001, 1002, 1011, 1013, 1015, 

1016, 1017, 1019
yonenagae, 1001, 1002, 1011, 1013, 1017, 

1018, 1019
yonenga, 1017

tripopsis, Polygenis, 240
tripus, Polygenis, 190, 240, 305, 375
Trombicula, 475
tropicius, Oryzomys, 453
truei, Hoplomys, 940
Trypanosoma, 89

cruzi, 89, 496, 685, 739, 750, 999, 1034, 
1037

rangeli, 298
tschudii, Cavia, 666, 692, 695, 700, 701, 702, 

703, 704
tuconax, Ctenomys, 821, 873, 874
tucotuco, Ratton, 820, 856
tucumana, Lagidium, 772, 775
tucumana, Viscaccia, 774, 775
tucumanensis, Akodon, 158, 194, 195, 196
tucumanum, Lagidium, 774
tucumanus, Ctenomys, 821, 822, 844, 850, 

853, 860, 867, 874, 875
tucumanus, Phyllotis, 551
tulduco, Ctenomys, 875, 876
tumidus, Hesperomys, 143, 271, 273
tumidus, Mus, 270, 271, 273
tumidus, Scapteromys, 269, 270, 271, 273, 

274
tunicate, Teratothris, 645
tweedii, Ichthyomys, 285, 286, 287
Tylomis, 686
Tylomyinae, 58, 59, 60, 65, 66, 69, 685

tobagi, Rhipidomys, 610
tobagi, Zygodontomys, 462, 463
tocantinsi, Calomys, 484, 505
tola, Baccharis, 812
tolimae, Akodon, 153
tolimensis, Melanomys, 350
tolimensis, Oryzomys, 350
toltecus, Hesperomys, 567
tomentosus, Hesperomys, 230
tomentosus, Kunsia, 64, 225, 228, 229, 230, 231
tomentosus, Mus, 143, 229
tomentosus, Scapteromys, 230
tontalis, Lagidium, 774, 775
Toromys, 879, 888, 889, 895, 906, 929, 930, 

931
grandis, 895, 929, 930, 931
rhipidurus, 895, 906, 929, 930, 931

torquatus, Ctenomys, 819, 820, 821, 827, 828, 
835, 840, 841, 851, 857, 858, 863, 864, 
872, 873

torques, Akodon, 148, 149, 151, 152, 155, 
178, 182, 191, 197, 201, 202, 666

torques, Microxus, 182, 183, 201, 202
torresi, Bibimys, 144, 206, 207, 208
tortilis, Chaetomys, 790
tortilis, Hystrix, 790
trabeatus, Oecomys, 398
trabeatus, Oryzomys, 399
Tramyocastor, 1020
Transandinomys, 64, 293, 313, 378, 395, 456, 

457
bolivaris, 456, 457, 458, 459, 460
talamancae, 457, 459

transitorius, Microakodontomys, 306, 354, 
355, 418

transitorius, Oligoryzomys, 355
trapidoi, Gigantalaelaps, 325
Tretomys, 60, 559, 561

atavus, 561
tribei, Rhipidomys, 588, 599, 613, 614
trichodactylus, Lagostomus, 780, 781, 783
Trichomys, 993

apereoides, 993
Trichoptera, 282, 286
Trichorythidae, 284
Trichostrongylina, 744
trichotis, Abrothrix, 123
trichotis, Anotomys, 283
trichotis, Chibchanomys, 283, 284
trichotis, Ichthyomys, 282, 283
trichotis, Mus, 122
trichotis, Rheomys, 282, 283
Trichuris, 240, 476, 790

bradleyi, 1034
laevitestis, 240

trichurus, Oryzomys, 411
tricodactylus, Lagostomus, 782
tricolor, Cercolabes, 798
tricolor, Coendou, 798
tricolor, Coendu, 798
tricolor, Hadrosciurus, 23
tricolor, Sciurus, 16
Tricomys, 993

apereoides, 993
brevicauda, 952, 971
fosteri, 998
inermis, 995
pachyurus, 998
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wagneri, Holochilus, 328
waterhousii, Hesperomys, 473
wavrini, Oryzomys, 444
wavrini, Pseudoryzomys, 444
wayku, Oxymycterus, 250, 267
weberbaueri, Polylepis, 677
weijenberghii, Lasiodora, 720
Weinmannia, 665, 666

fagaroides, 817
microphylla, 817

wellsi, Cavia, 710
Werneria, 105, 715

digitata, 105
wetzeli, Rhipidomys, 587, 613, 616, 617
Weyenberghia, 717, 719, 720

salinicola, 719
Wiedomyini, 67, 68, 70, 108, 572, 573, 682, 

683
Wiedomys, 71, 106, 107, 479, 572, 573, 682, 

683, 684
cerradensis, 683, 684
pyrrhorhinos, 106, 107, 683, 684, 685

Wilfredomys, 67, 70, 71, 72, 92, 93, 94, 105, 
106, 572, 573, 621, 639

oenax, 92, 106, 107, 683, 685
pictipes, 94

Winteraceae, 117
winteri, Drimys, 117, 124
wolffhuegeli, Craneopsylla, 166, 170, 563
wolffhuegeli, Phyllotis, 552
wolffsohni, Gigantolaelaps, 335, 425, 426, 429
wolffsohni, Lagidium, 772, 778
wolffsohni, Phyllotis, 466, 556, 557, 558
wolffsohni, Plocopsylla, 166
wolffsohni, Tapecomys, 528, 535, 543, 553, 

557, 558, 559
wolffsohni, Viscaccia, 778

xanthaeolus, Oryzomys, 295, 297
xanthopus, Abrothrix, 123
xanthopus, Mus, 122
xanthopygus, Auliscomys, 552
xanthopygus, Euneomys, 552
xanthopygus, Mus, 552, 553
xanthopygus, Phyllotis, 105, 172, 187, 193, 

195, 537, 552, 553, 554
xanthorhina, Abrothrix, 110, 113, 117, 124, 

125, 170, 174
xanthorhinus, Abrothrix, 123
xanthorhinus, Acodon, 122
xanthorhinus, Akodon, 122, 123
xanthorhinus, Habrothrix, 122, 174
xanthorhinus, Hesperomys, 122, 174
xanthorhinus, Mus, 121, 124
Xenodontomys, 818
Xenohydrochoerus, 721
Xenopsylla, 240

brasiliensis, 240
cheopis, 240

Xylomys, 52
nelsoni, 52

yagouaroundi, Puma, 463
yarita, Azorella, 105
Yersinia, 602

pestis, 602
“yolandae,” Ctenomys, 820, 827, 866, 877
yonenagae, Proechimys, 1017, 1018

villosa, Isothrix, 901
villosa, Sphiggure, 803
villosus, Coendou, 792, 803
villosus, Coendu, 803
villosus, Echimys, 899, 901
villosus, Isothrix, 569, 899, 901, 902
villosus, Lasiuromys, 890, 899, 901
villosus, Loncheres, 901
villosus, Oryzomys, 459, 460
villosus, Sphiggurus, 803, 804
vinealis, Abrothrix, 123
vinealis, Mus, 122
viperinus, Ctenomys, 876, 877
viracocha, Plocopsylla, 642
virgata, Coelogenys, 729
virgatus, Agouti, 729
virgatus, Cuniculus, 729
virginianus, Bubo, 517
viridescens, Akodon, 146, 186, 187
Viscaccia, 765, 771, 780

americana, 780, 781, 782
arequipae, 774, 776
chilensis, 782
cuscus, 774
cuvieri, 771, 774
inca, 774
lutea, 774, 775
pallipes, 771, 774
perlutea, 774
peruana, 774, 775
punensis, 774
saturata, 774, 776
subrosea, 774
tucumana, 774, 775
viscaccia, 774
wolffsohni, 778

viscaccia, Lagidium, 79, 774, 775
viscaccia, Viscaccia, 774
viscaccica, Lepus, 773
viscacha, Lagostomus, 781
Viscacia, 779, 780

maxima, 782
viscacia, 774

viscacia, Callomys, 765, 771, 781
viscacia, Lagidium, 773, 775, 776, 777, 

778
viscacia, Lepus, 771, 773, 778, 781
viscacia, Viscacia, 774
vitzthumi, Gigantalaelaps, 307
vivatus, Microsciurus, 27
vivoi, Cerradomys, 301, 303, 307
Vizcacia, 780

maxima, 782
pamparum, 780, 781

vulcani, Aepeomys, 575, 576, 680, 681
vulcani, Lagidium, 774, 775
vulcani, Thomasomys, 576, 625, 648, 649, 

657, 676, 677, 680, 681, 682
vulgaris, Sciurus, 7, 9
vulpinoides, Mus, 306
vulpinoides, Oryzomys, 307
vulpinus, Calomys, 306
vulpinus, Hesperomys, 327, 334
vulpinus, Holochilus, 102, 328, 329, 331, 334, 

335
vulpinus, Mus, 102, 226, 301, 306, 329, 

334
vulturnus, Neotomys, 100

valdiviae, Guerlinguetus, 37
valdiviae, Histriosciurus, 34, 37
valdiviae, Mesosciurus, 34, 37
valdiviae, Sciurus, 37
valdivianus, Acodon, 133
valdivianus, Geoxus, 108, 133, 134, 135, 139
valdivianus, Mus, 133
valdivianus, Notiomys, 134, 139
valdivianus, Oxymycterus, 133
validus, Ctenomys, 821, 864, 875, 876
vallensis, Nectomys, 371
vallicola, Melanomys, 350, 351
vallicola, Oryzomys, 350
variabilis, Guerlinguetus, 38
variabilis, Macroxus, 37
variabilis, Sciurus, 36, 37, 38, 46
variegata, Dasyprocta, 737, 738, 740, 743, 

744, 753, 754, 755, 756
varius, Akodon, 146, 147, 148, 149, 150, 152, 

159, 162, 165, 168, 170, 175, 184, 185, 
191, 192, 193, 197, 199, 200, 201, 202, 
203, 233

velligera, Chinchilla, 766, 769
velutinus, Oryzomys, 340, 341, 382, 459
venaticus, Speothos, 739
venester, Sigmodon, 567, 568
venester, Sigmomys, 567
venezuelae, Cavia, 693, 694
venezuelae, Daptomys, 287, 291
venezuelae, Holochilus, 328, 333
venezuelae, Neusticomys, 288, 291
venezuelae, Rhipidomys, 585, 588, 592, 593, 

607, 609, 610, 614, 615
venezuelanus, Rhipidomys, 614
venezuelensis, Akodon, 152, 245, 352
venezuelensis, Strongyloides, 140
venezuelica, Agouti, 729
venteli, Syphacia, 377
ventriosus, Zygodontomys, 462, 464
venustus, Calomys, 483, 485, 486, 506, 507
venustus, Guerlinguetus, 11
venustus, Hesperomys, 486, 487, 506
venustus, Oryzomys, 482, 506, 507
venustus, Rhipidomys, 587, 595, 613, 615, 616
venustus, Sciurus, 11
Verbenaceae, 117, 124, 393
versicolor, Guerlinguetus, 39
versicolor, Histriosciurus, 38
versicolor, Mesosciurus, 38
versicolor, Sciurus, 37, 38, 39
Vesperimus, 621

cinereus, 638
taczanowskii, 621, 638, 677

vestitus, Akodon, 128
vestitus, Chelemys, 128, 129
vestitus, Coendou, 787, 789, 792, 794, 799, 

800, 804, 805
vestitus, Notiomys, 128, 129
vestitus, Oryzomys, 679, 680
vestitus, Sphiggurus, 799, 804
vestitus, Thomasomys, 624, 625, 679, 680
Viannia, 332, 598

brasiliensis, 332
viatorum, Lagidium, 774, 775
Viburnum, 612
vicencianus, Oryzomys, 414, 416
vieirai, Echimys, 895, 897, 898
villacauda, Proechimys, 976
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obscurus, 242
obtusirostris, 378, 384
orobinus, 238
phaeopus, 350, 352
pixuna, 238, 239
punctulatus, 244, 462
reigi, 462, 464
sanctaemartae, 462, 464
seorsus, 462, 464
soldadoensis, 462, 183
stellae, 462, 463
tapirapoanus, 164, 241, 242
thomasi, 462, 463
tobagi, 462, 463
ventriosus, 462, 464

zygodontomys, Paucipectines, 240
zygodontomys, Pterigodermatites, 240
zygomaticus, Oryzomys, 440
Zygophyllaceae, 470, 520, 814, 815, 838, 867, 

1039, 1045

zuliae, Histriosciurus, 37
zuliae, Mesosciurus, 37
zunigae, Melanomys, 350, 353, 354
zunigae, Oryzomys, 353, 354
Zygodontomys, 64, 71, 144, 232, 233, 235, 

241, 244, 292, 349, 378, 385, 447, 460, 
461, 463, 464, 479, 482

arviculoides, 238
brachyurus, 235, 238
brevicauda, 244, 461, 462, 463, 464
brunneus, 461, 462, 464, 465
cherriei, 462, 464
expulsus, 482, 490
fraterculus, 462, 464
fuscinus, 238, 239
griseus, 462, 463, 464
lasiurus, 232, 238, 239, 241
lenguarum, 241
microtinus, 461, 462, 464
obscurior, 349, 350, 352

yonenagae, Trinomys, 1001, 1002, 1011, 1013, 
1017, 1018, 1019

yonenga, Trinomys, 1017
yunganus, Hylaeamys, 182, 337, 344, 345, 346
yunganus, Oryzomys, 344, 345
yungarum, Dasyprocta, 737, 738
yuruanus, Rhipidomys, 610

zamorae, Dasyprocta, 743
zamorae, Hadrosciurus, 18
zamorae, Sciurus, 18
zanthopygus, Hesperomys, 536, 552
zarumae, Guerlinguetus, 45
zarumae, Sciurus, 43, 44, 45
zentaensi, Hoplopleura, 77
zibethicus, Castor, 1020
Zingiberaceae, 361
zuliae, Sciurus, 37, 38
zuliae, Dasyprocta, 754
zuliae, Guerlinguetus, 37, 38
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