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PACHECO ET AL.

Abstract

Mammal collections play a pivotal role for society documenting the mammalian
diversity of our planet and supporting the growth of various scientific disciplines.
Despite Peru being recognized as the third most mammal-diverse country in the
world, the number of institutions holding mammal collections in the country is
limited. In addition, a thorough evaluation of their status and scientific role is
lacking. To assess the status of the mammal collections in Peru, we contacted 16
collections recognized by SERFOR (Servicio Nacional Forestal y de Fauna Silvestre)
and successfully obtained information from 13 of them (as of April 2022). These
collections house approximately 84842 specimens, with 93% concentrated in two
national institutions: MUSM (Museo de Historia Natural de la Universidad Nacional
Mayor de San Marcos) and MUSA (Museo de Historia Natural de la Universidad
Nacional de San Agustin), whereas the other collections (11) are considered small-
sized collections. Also, it is a great concern that 16 of the 24 departments in Peru
lack any mammal collections. Our data indicate that most records are represented
by voucher specimens, and while all collections have digitized databases, the formats
used are not standardized across institutions. Furthermore, most collections have
their holdings unavailable online. Geographically, MUSM and MUSA have a national
coverage, while the others, determined by holding size and scope, are considered
regional. Considering the number of specimens, Rodentia and Chiroptera are the
best represented orders, followed not even closely by the other orders. About spe-
cies representation, it is a concern that 49 species are currently not represented in
any Peruvian collection. On the other hand, 45 holotypes are housed in Peruvian
collections. This study reveals that Peru houses an important volume of mammalian
specimens; however, considering the high mammal diversity, these numbers are far
from a good representation. The results highlight the urgent need for more field
surveys and specimen collections to address the underrepresentation of Peruvian
mammal diversity.

Resumen

Las colecciones de mamiferos desempefan un papel fundamental en la documenta-
cidn de la diversidad de mamiferos de nuestro planeta y en el apoyo al crecimiento
de diversas disciplinas. Sin embargo, a pesar de que Peru es reconocido como el
tercer pais mas diverso en mamiferos del mundo, el nimero de instituciones que
albergan colecciones de mamiferos en el pais es limitado. Ademas, no se ha rea-
lizado una evaluacién detallada del estado y rol cientifico de dichas colecciones.
Para evaluar las colecciones de mamiferos en Peru, contactamos 16 colecciones
reconocidas por SERFOR (Servicio Nacional Forestal y de Fauna Silvestre) y obtuvi-
mos con éxito informacién de 13 de ellas (hasta abril de 2022). Estas colecciones
albergan aproximadamente 84842 especimenes, con el 93% de estos concentrados
en dos instituciones nacionales: MUSM (Museo de Historia Natural de la Univer-
sidad Nacional Mayor de San Marcos) y MUSA (Museo de Historia Natural de la
Universidad Nacional de San Agustin), mientras que las otras son consideradas
colecciones pequefias. Es de gran preocupacion que 16 de los 24 departamentos no
tengan ninguna coleccién de mamiferos. Nuestros datos indican que la mayoria de
los registros estan representados por especimenes, y aunque todas las colecciones
tienen bases de datos digitalizadas, los formatos utilizados no son estandar entre las
instituciones. Ademas, la mayoria de las colecciones no tiene sus bases disponibles
en linea. La cobertura geografica de MUSM y MUSA es nacional, mientras que las
demas son regionales. En cuanto al nimero de especimenes, los drdenes Rodentia
y Chiroptera son los mejor representados, seguidos, ni siquiera de cerca, por los
demas dérdenes. En cuanto a la representacion de especies, es preocupante que 49
especies actualmente no estan representadas en ninguna coleccién peruana. Por
otro lado, 45 holotipos estan depositados en alguna coleccién peruana. Este estudio
revela que Peru alberga un volumen importante de especimenes de mamiferos, pero
pocas colecciones. Sin embargo, considerando la alta diversidad de mamiferos, estos
numeros estdn lejos de ser una buena representacion. Los resultados destacan la
urgente necesidad de realizar mds encuestas y colecciones de especimenes para
abordar la subrepresentacién de la diversidad de mamiferos de Peru.

Keywords:
Biodiversity, conservation, databases, holotypes, natural history museum.

Palabras clave:
Biodiversidad, base de datos, conservacién, museo de historia natural, holotipos.
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MAMMAL COLLECTIONS IN PERU

Introduction

Natural history collections (NHC) serve as primary
repositories for specimens and associated materials
(e.g., tissues, cells in suspension, photographs, etc.),
documenting the diversity of a region, and becoming
an invaluable source of reference data for scientists,
educators, governmental and non-governmental insti-
tutions (Pacheco 1990, Suarez & Tsutsui 2004, Brad-
ley et al. 2014, Rivera-Leo6n et al. 2018, Johnson et al.
2023). Mammal collections hold immense value for va-
rious biological fields, including taxonomy, systematics,
evolution, and biogeography (Pacheco 1990, Patterson
2002, Bezerra 2012, Chiquito et al. 2021, Johnson et al.
2023). They play a key role in society by providing va-
luable and reliable data related to health, agriculture,
climate change, and other human-related challenges
(Cook & Light 2019, Miller et al. 2020, Pacheco et al.
2021). Pacheco (1990) underscores that the growth,
preservation, and research of NHCs must be a national
priority in megadiverse countries like Peru.

Several studies worldwide have assessed and do-
cumented the status of mammal collections in the last
century, including those in North America (Howell
1923, Doutt et al. 1945, Choate & Genoways 1975), the
Western Hemisphere (Dunnum et al. 2018), Europe (de
Marinis et al. 2007, Gippoliti et al. 2014, Hutterer &
Krystufek 2020, Mathias et al. 2024), and Asia (Fuwen
2021). In the Neotropics, Llorente-Bousquets et al.
(1999) provided a diagnosis of biological collections in
Mexico, while Bezerra (2012) and, more recently, Chi-
quito et al. (2021) presented an overview of the Bra-
zilian collections. These studies highlighted the impor-
tance that other countries place on their collections.
Unfortunately, a comprehensive diagnosis of mammal
collections in Peru is still missing, limiting the unders-
tanding of the extent and diversity of these repositories
and their current challenges.

Peru is one of the most diverse countries in the
world (Morosini 2011, MINAM 2019) and ranks third
in terms of mammal species diversity (Pacheco et al.
2021). The systematic development of the mammal
collections has been crucial for generating information
and enhancing our understanding of Peruvian diversi-
ty (Pacheco et al. 2009, 2020, 2021, 2024b; Medina et
al. 2016). However, the number of institutions holding
mammal collections reported in Peru remains limited.
Dunnum et al. (2018)’s diagnosis identified only three
collections: MUSM, MUSA, and CEBIOMAS, and later
Hurtado-Castro (2022) listed three more (MUFV, MURP,
and MUPRG), providing historical data.

Currently, an assessment to determine the holdings,
locations, taxonomic representation, responsible per-
sonnel, challenges, and potential of the mammal collec-
tions is missing. This work aims to provide a qualitative
and quantitative analysis of the mammal collections
formally registered in Peru to address common issues,
and propose potential solutions.

Material and methods

We conducted a survey using a detailed questionnai-
re sent to curators or collection managers of Peruvian
mammal collections, recognized by SERFOR (Servicio
Nacional Forestal y de Fauna Silvestre), from March to
April 2022 via Google Forms (Google LLC®). SERFOR
has registered 16 mammal collections, of which 13 re-
sponded to the survey (Appendix 1).

The questionnaire comprised 26 questions addres-
sing several aspects of the collections, including details
such as institutional name, acronym, person in charge,
contact (address and e-mail), year of foundation, and
kind of institution; as well information on the collection
contents, such as type (those specimens used as physi-
cal reference of a formally recognized taxon) of mate-
rial held, ancillary items (e.g., fresh tissues, karyotypes
or suspended cells, photographs, and others), collection
size, taxonomic scope (at the order level), geographic
range (considering national if holdings are larger than
3000 specimens representing more than 50% of the de-
partments), digitization, and dissemination processes
(Appendix 2). We based the survey on the forms develo-
ped by Dunnum et al. (2018) and Chiquito et al. (2021),
complemented with earlier protocols and methods by
Pacheco-Acero and Pacheco (1993). The species lists fol-
lowed Pacheco etal. (2021) and recent taxonomic chang-
es (i.e., Voss et al. 2024, Barrio et al. 2024).

Results

Our database indicated that the 13 institutional col-
lections recognized by SERFOR are distributed in eight
departments: Arequipa (1), Ayacucho (1), Cusco (2), La
Libertad (1), Lambayeque (1), Lima (5), Loreto (1), and
Tacna (1) (Table 1, Fig. 1B); whereas 16 departments in
Peru have no such collection of mammals. Seven of the
recognized collections are placed on the coast, five in the
Andean region, and only one is in the Peruvian Amazo-
nia. Furthermore, the collections are housed in seven
public universities: Universidad Nacional de San Agustin
de Arequipa, Universidad Nacional de Trujillo, Univer-
sidad Nacional Federico Villarreal, Universidad Nacional
Jorge Basadre Grohmann, Universidad Nacional Mayor
de San Marcos, Universidad Nacional Pedro Ruiz Gallo,
and Universidad Nacional San Antonio Abad del Cusco;
one private university: Universidad Ricardo Palma; one
public institution: Instituto de Investigaciones de la
Amazonia Peruana; and four private institutions: Cen-
tro de Ecologia y Biodiversidad, Centro de Ornitologia y
Biodiversidad, Museo de Biodiversidad del Pert, and Pro
Fauna Silvestre (Table 1, Fig. 1B).

The total holdings of Peruvian mammal collections
are estimated to be approximately 84842 specimens,
with 56872 specimens (67.03%) housed at MUSM and
21990 specimens (25.92%) at MUSA. Among the other
institutions, only two collections have a holding larger
than 1000 specimens each, while nine collections have
less than 1000 specimens each (Table 1). Additionally,
some institutions - such as the Universidad Nacional de
Cajamarca and the Universidad Nacional Agraria de la
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Table 1. List of collections and institutions with a current estimate of their collection holding.

Holotypes

Collection Specimens %
1 Museo de Historia Natural, Unlver5|dad Nacional Mayor de San Marcos, Lima (MUSM) 56872 67.03 38
2 ........ ‘I;/i‘L'J‘SEO de Hlsto'r‘lue; Natural, Umver5|dad Nauc;r'wgl de San Agust‘ln de Arequl'p‘); Arequipa (I\/IUSA) """"""""""" 21996 w92 6 .........
3 ........ 5;‘\'/‘|5|on de Mas;;;oolog|a Centro de Ormtolc;;a y B|od|ver5|dad Lima (CdééIDI) """"""""""" 157OH 185 O .........
4 ........ ‘l;/i‘L',I‘SEO de Hlsto'r‘lua" Natural, Unlver5|dad Naaour'\”zsl San Antonlo Abad del Cuség Cusco (I\/IHI;IHC) """"""""""" 1003"‘ Lis O .........
! 5 Coleccion BIO|Oé‘I¥a de Tacna, Unlver5|dad Na;'l‘(;nal Jorge Basadre Grohmar;'r‘\“ Tacna (CBT) 838" 0.99 0
6 ........ ‘I;/i‘L'J‘SE‘O de BIOdI;(‘?'I"SIdad del Peru, Cusco (l\/IUéb """""""""""""""" 680" 080 O .........
7 ........ K/i‘t;seo de H|sto'r‘|; Natural ”Vera AIIeman Haé‘gul;;ebaert” Un|'\‘/'f‘er5|dad R|car(':‘l'c‘)“PaIma L|mau('l‘\/IURP) """"""""""" 570" 067 . O .........
8 ........ i\u/i‘L'J‘SGO de Hlsto'r‘lua" Natural “Victor F. Baca Agtll};aga , Universidad Nauonal'b’;dro Ruiz Gallo, Lambayequé """""""""" 481" e O .........
(MUPRG)
9 ........ ‘C;)'I‘ecmon de M;%lferos Centro de Ecologia y'/”é‘lodlveradad lea (CEBIOMAS) """"""""""""" 280" 033 1 .........
10 ..... (CCoFI{tgtlzchlcF))? Referz;r;mal de Blodlver5|dad, Insntdéé de Inves‘ugaaones de la A%;}zonia Peruar'wﬁa;, quitos 246" e O .........
11 ..... ‘l;/i‘L'J‘seo de ZOO|O;I’Ha “Juan Orme; Rodriguez”, 'L‘Jur'w‘lvermdad NaC|onaI de Truﬁlﬂ)ﬂ Trujillo (UNT) """"""""""" 171" 020 O .........
12 ..... i\u/i‘L'J‘SGO de Hlsto'r‘l';NaturaI Umver5|dad NaC|oHr'1‘;I Federico V|IIarreaI Lima ('I‘\;IHUFV) """"""""""" 88 H 010 O .........
13 ..... ‘C;‘)'I‘ecmon Clentl't"{ga Pro Fauna Sllvestre AyacHL'J;ho (PFAUNA) """""""""""""""" 53 H 006 O .........
.............. TOtal . 84842 o 45
10° A
-10°4
Number of
-30°7 specimens
. 1-100
[ ] 101-500
®  501-1000
@ 10015000
@  5001-15000
e @ 500150000
. =50000
-80° £60° 40°

Figure 1. Geographic distribution showing the location and size of mammal collections in A) South America, where the center of the circles
indicates the location of a given collection, and its diameter is proportional to the size of the collection; B) in Peru, showing the location
for 13 collections distributed in 8 departments. 1, CRBIIAP; 2, MUPRG; 3, UNT; 4, CEBIOMAS; 5, MUFV; 6, MUSM; 7, CORBIDI; 8, MURP; 9,
PFAUNA; 10, MUBI; 11, MHNC; 12, MUSA; 13, CBT. See Table 1 for the meaning of the acronyms.
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Selva, listed by Hurtado-Castro (2022) - along with in-
dividual biologists, maintain small collections that have
not yet been recognized by SERFOR and are not treated
in this assessment.

The oldest and biggest mammal collections in Peru
are the Museo de Historia Natural de la Universidad Na-
cional Mayor de San Marcos, Lima (MUSM), established
in 1918 (107 years ago), and the Museo de Historia Natu-
ral de la Universidad Nacional de San Agustin, Arequipa
(MUSA), established in 1925 (100 years ago). Four addi-
tional collections (MHNC, MURP, MUPRG, and UNT) were
established between the 1940s and 1990s, while the re-
maining seven collections are relatively recent, founded
in the last three decades (Fig. 2).

UKNT MURP CORSID C“lw MUFY BT
1'35 i'_,'l 2007 ﬁ:‘l'l‘ m}? 2019

€

kAl

1925 1968 1995 2012 2007 2018
CEBOMAS MU PRALINA,

B s

ASA MHI;IC ﬁl’ﬂﬁ
W@

Figure 2. Timeline of the creation of the 13 mammal collections from
Peru recognized by SERFOR (Servicio Nacional Forestal y de Fauna
Silvestre). * MHNC was said to be founded in 1925 but formally
became active in 1964.

All collections house specimens such as skins, skulls,
skeletons, and/or fluid-preserved organisms. All of them
report storing tissue samples, gathering in total of 18973
tissue samples (muscle fixed in alcohol 96° freeze), whe-
reas less than half of the collections report storing parasites,
photographs, and karyotypes or cells in suspension (Fig. 3).

s Parasites
5934 (7)

Tissues
18973 (10)

|
Photographs |
L0 Sl 6 |

Figure 3. Representativeness of the ancillaries housed in Peruvian
mammal collections. The numbers on the left represent the total
number of vouchers with ancillaries, and the numbers in parentheses
represent the number of collections that house the material.

Several specimens remain uncatalogued in all collec-
tions, and some collections (CBT, MHNC, MUBI, MUFV,
MUPRG, MURP, MUSA, MUSM, and PFAUNA) receive
specimens from environmental consulting. In addition,
three collections gather important type material (45
holotypes, Table 2), representing about 7.65% of the cu-
rrent Peruvian mammalian diversity (588 spp., Pacheco
et al. 2024b). By institution, MUSM holds 38 holotypes,
MUSA holds six, and CEBIOMAS holds one (Table 2).

All collections indicated that they have digitized cata-
logs, usually in Excel format, but no one is available onli-
ne or in repositories, except MUFV (https://repositorio.
unfv.edu.pe/handle/20.500.13084/8698). Access to the
collection data is obtained through direct request to the
curator or technician. Each collection also has its own ca-
talog format. MUSM has its database in Claris FileMaker
Pro, version 19. Similarly, a collection of digital images of
specimens is missing.

Regarding the geographic range coverage, most co-
llections have regional coverage, and only MUSM and
MUSA have nearly complete national coverage. The de-
partments of Cusco, Loreto, Madre de Dios, and Huanuco
have more than 230 species each and are also the most
represented departments in terms of number of voucher
specimens housed in collections (Fig. 4). In contrast, the
departments of Tacna, Apurimac, Ica, Huancavelica, and
Moquegua house fewer than 50 species each and are the
least represented in number of vouchers housed in co-
llections (Fig. 4).

Cuzeo S605 ]
Lorety [il
Madre de Dios
Hudnuco
Puno

Ucayali
Pasco

Jumin
San Martin

[l

Piura
Tumbes
Arequipa

La Libertad
Lima
Lambayeque
Ancash

Tacna
Apurimac

Huancavelica
Mogquegua

Eiaasﬁaﬁﬂﬁhﬂﬁaﬁﬁaﬂﬁﬁﬁﬁ

[0 Number of collections

[H Mumber of species O Number of specimens

Figure 4. Number of mammal species reported per department
(lilac bar), number of mammal specimens housed in Peruvian co-
llections per department (gray bar), and number of collections per
department (yellow bar). The bars are log, -transformed data. Note
that almost all departments are poorly represented in collections,
and that 16 departments have no scientific collection.

Considering the taxonomic representation, Rodentia
and Chiroptera (in all collections) are the best-represen-
ted orders, followed by Carnivora (in 12 collections), with
other orders being much less represented. Eulipotyphla
is the least represented order (available only in two co-
llections), whereas Paucituberculata and Perissodactyla
are represented in only four collections. Unfortunately,
Sirenia is not represented in any Peruvian collection (Fig.
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5). Rodentia and Chiroptera are the most common or-
ders in collections, comprising 52.14% and 40.75% of all
specimens respectively (Fig. 5). Furthermore, at least 49
species of mammals known in Peru are not represented
in any Peruvian collection, approximately 8.33% of our
mammal diversity (Table 3).

Primates

Artiodactyla
530 (0.85%)

Rodentia

32679 (5

Chiroptera
25538 (40.75%)

Lagomorpha
56 (0.09%)

Figure 5. Chart of the number of vouchers accessioned in Peruvian
collections for the mammalian orders. Boxes show the total number
of vouchers available per order, their percentages in parentheses,
and the number of collections (in the lower right corner) that house
the specimens. The box size mirrors the number of collections. This
chart used data provided by all collections (except MUSA and UNT
whose data by order were not available).

Discussion

Our analysis provides the first overview of mammal
collections from Peru in different aspects, such as size,
management, and taxonomic and geographic coverage.
Dunnum et al. (2018) included only three collections
from Peru (MUSM, MUSA, and CEBIOMAS) in their sur-
vey of Western Hemisphere collections, even though at
that time, at least eight were already established. This
limited representation was likely due to inaccurate con-
tact information and language barriers. In Peru, biologi-
cal collections must be officially recognized by SERFOR.
Our study successfully contacted 13 of the 16 registered
collections, ensuring a strong national representation
and nearly complete information on size, location, per-
sons in charge, funding, holotype holding, and taxonomic
and geographic coverage.

Considering the geographical distribution of the col-
lections, it was expected that most collections (7) would
be placed on the coast, where major cities and univer-
sities are located. It was not surprising to find that five
collections are in Lima city, the capital of Peru. However,
it is a big concern that only one collection (CRBIIAP) is
in the Peruvian Amazonia, a region with the largest Pe-
ruvian diversity of mammals (326 species, Pacheco et al.
2024a). Furthermore, it is also a concern that 16 out of
the 24 departments (Fig. 4) lack a mammal collection.
Several of them, like Madre de Dios, Huanuco, Puno,
Amazonas, Ucayali, and Pasco departments, are among
the most diverse regions of Peru, each with a species
richness of over 200 species (Pacheco et al. 2021). Other
departments without a collection of mammals, like An-
cash, Apurimac, and Moquegua, are the center of some

of the largest mine companies in Peru (Mining Technolo-
gy 2024), which are required to conduct environmental
impact studies and biodiversity monitoring. These ac-
tivities often generate specimens that could contribute
to build regional collections. These large companies are
Antamina (https://www.antamina.com) in Ancash, Las
Bambas (https://www.asbambas.com/es) in Apuri-

mac, and Quellaveco (https://peru.angloamerican.com/
quellaveco.aspx) in Moquegua. The lack of collections
in those departments limits local researchers’ ability to
study their own fauna, forcing them to travel to Lima or
Arequipa to access larger collections, thus contributing
to the centralization of research resources.

About the nature of the collections, our data showed
that public universities play a central role in maintaining
collections. These collections are CBT, MHNC, MUFV,
MUPRG, MUSA, MUSM, and UNT. The MURP is the only
collection run by a private university, while CRBIIAP is
the only collection run by a public research institution.
In addition, 4 private collections (CEBIOMAS, CORBIDI,
MUBI, and PFAUNA) are also important, considering the
significant cost of maintaining a collection. We highlight
that the largest and oldest collections (MUSM and MUSA)
are housed in public universities. The academic environ-
ment of university museums has been instrumental in
promoting science and conservation, and the establish-
ment of a good number of museums and collections; af-
ter all, this is part of the university's mission. However,
it is concerning that Peru still lacks a national museum
with direct government support dedicated to exhibiting
and studying our megadiversity. A national museum is
still badly and uncomprehensible missing. Universities,
institutions, and NGOs have limited resources and can
hardly support the future demand for space and person-
nel to run their collections adequately.

The total holding of Peruvian mammal collections
was estimated to be approximately 84842 specimens,
and it would likely reach 100000 specimens when the
uncatalogued material is included. However, in compa-
rison with other megadiverse countries this number is
not adequately representing the Peruvian diversity of
mammals. Chiquito et al. (2021) indicated that 372200
specimens are housed in Brazilian collections, a country
with atleast 770 species of mammals (Abreu etal. 2021).
Similarly, mammal collections in Mexico house 512000
specimens (Dunnum et al. 2018), a country with around
564 species of mammals (Sanchez-Cordero et al. 2014,
Ramirez-Pulido et al. 2014).

Considering collection size (following Dunnum et al.
2018), MUSM is in the category of a large-sized collection
(those with > 50000 specimens), MUSA in the mid-sized
category (over 20000 specimens); whereas the other
collections (11) are considered small-sized collections
(Fig. 2A). Within this last group, eight collections are
even much smaller with holding fewer than 1000 speci-
mens (Table 1). Nonetheless, all are important because
they represent different regions of the country. In Dun-
num et al. (2018), only one Brazilian collection (MNR])
was considered a large-sized collection. After Chiquito et
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Table 2. List of holotypes of species of mammals housed in Peruvian collections.

N° Species Holotype

! Didelphimorphia (4)

Marmosops (Marmosops) soinii Voss, Fleck & Jansa, 2019 MUSM 13284
Monodelphis (Microdelphys) gardneri Solari, Pacheco, Vivar & Emmons, 2012 MUSM 24216
Monodelphis (Mygalodelphys) handleyi Solari, 2007 MUSM 15991
Monodelphis (Mygalodelphys) ronaldi Solari, 2004 MUSM 17027
Cryptotis evaristoi Zeballos, Pino, Medina, Pari & Ceballos, 2018 MUSA 7427
Cryptotis peruviensis Vivar, Pacheco & Valqui, 1997 MUSM 8373
Cheracebus aquinoi Rengifo, D'Elia, Garcia, Charpentier & Cornejo, 2023 M'USM 50736*
Callicebus urubambensis Vermeer & Tello-Alvarado, 2015 MUSM 42398
..... 9 i . Akodon josemariarguedasi liménez, Pacheco & Vivas, 2013 MUSM 22754
10 Akodon kotosh Jiménez & Pacheco, 2016 MUSM 18950
Calomys achaku Zeballos, Palma, Marquet & Ceballos, 2014 MUSA 8274
Calomys chinchilico Zeballos, Palma, Marquet & Ceballos, 2014 MUSA 7341
Cuscomys ashaninka Emmons, 1999 MUSM 12715
Eremoryzomys mesocaudis Uturunco & Pacheco, 2017 MUSM 41463
Isothrix barbarabrownae Patterson & Velazco, 2006 MUSM 16819
Neacomys macedoruizi Sdnchez-Vendizu, Pacheco & Vivas-Ruiz, 2018 MUSM 45053
Neacomys rosalindae Sanchez-Vendizu, Pacheco & Vivas-Ruiz, 2018 MUSM 44963
Neacomys vargasllosai Hurtado & Pacheco, 2017 MUSM 35069**
Nephelomys ricardopalmai Ruelas, Pacheco, Inche & Tinoco 2021 MUSM 46989
Oecomys galvez Voss, Fleck & Giarla, 2024 MUSM 13320
Oecomys makampi Voss, Fleck & Giarla, 2024 MUSM 15335
Oecomys nanus Voss, Fleck & Giarla, 2024 MUSM 23815
Oxymycterus willkaurco Zeballos, Medina, Rico-Cernohorska & Salazar-Bravo, 2021 MUSA 4192
Phyllotis occidens Rengifo & Pacheco, 2015 MUSM 547
Phyllotis pearsoni Pacheco, Rengifo & Vivas, 2015 MUSM 17431
Rhagomys longilingua Luna & Patterson, 2003 MUSM 17013
Scolomys ucayalensis Pacheco, 1991 MUSM 5474
Thomasomys antoniobracki Ruelas & Pacheco 2021 MUSM 23757
Thomasomys apeco Leo L. & Gardner, 1993 MUSM 7197
Thomasomys lojapiuranus Pacheco & Ruelas, 2023 MUSM 23758
Thomasomys onkiro Luna & Pacheco, 2002 MUSM 13064
Thomasomys pagaibambensis Pacheco & Ruelas, 2023 MUSM 40986
i Thomasomys shallqukucha Pacheco & Ruelas, 2023 MUSM 46875
a (10)
N Anoura javieri Pacheco, Sdnchez-Vendizu & Solari, 2018 MUSM 6736

Carollia manu Pacheco, Solari & Velazco, 2004 MUSM 8802

Eptesicus (Histiotus) mochica Velazco, Cunha, Claudio, Giménez & Giannini, 2021 CEBIOMAS 227

Eumops chiribaya Medina, Gregorin, Zeballos, Zamora & Moras, 2014 MUSA 8493

Hsunycteris dashe Velazco, Soto-Centeno, Fleck, Voss & Simmons, 2017 MUSM 15206

Hsunycteris pattoni (Woodman & Timm, 2006) MUSM 24350

Lasiurus arequipae Malaga, Diaz, Arias & Medina, 2020 MUSA 21058

Micronycteris (Micronycteris) matses Simmons, Voss & Fleck, 2002 MUSM 15231

Platyrrhinus albericoi Velazco, 2005 MUSM 19149

Platyrrhinus ismaeli Velazco, 2005 MUSM 4946

: Mesoplodon peruvianus Reyes, Mead & van Waerebeek, 1991 MUSM 1146

. Pudella carlae Barrio, Gutiérrez & D’Elia, 2024 MUSM 55639

*The holotype of Cheracebus aquinoi was reported to be MUSM 59736 (Rengifo et al. 2023: 10); however, this is considered a typo because the holotype was catalogued
as MUSM 50736.

**The holotype of Neacomys vargasllosai was stated to be an adult male, skin and skull, collected on 9th May 2010 by Carlos Jiménez, original number 463 (Hurtado &
Pacheco 2017: 418). However, the holotype (MUSM 35069) is a male specimen preserved in alcohol with skull removed, collected on the 10th May 2010 by Carlos Jiménez,
original number 472.
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Table 3. List of Peruvian species not represented by a voucher in
any Peruvian collection.

Scientific name

Didelphimorphia (1)

1 Marmosa (Micoureus) parda Tate, 1931

Sirenia (1)

2 Trichechus inunguis (Natterer, 1883)

Primates (6)

Aotus azarae (Humboldt, 1811)
Aotus vociferans (Spix, 1823)
Callimico goeldii (Thomas, 1904)
Pithecia irrorata Gray, 1843
Pithecia isabela Marsh, 2014
Pithecia napensis Lonnberg, 1938

WiINIOIUN iAW

Rodentia (11)

9 Akodon fumeus Thomas, 1902

10 Akodon mimus (Thomas, 1901)

11 Cuscomys oblativus (Eaton, 1916)

12 Dactylomys dactylinus (Desmarest, 181

13 Dasyprocta punctata Gray, 1842

14 Galenomys garleppi (Thomas, 1898)

15 Melanomys robustulus Thomas, 1914

16 Punomys lemminus Osgood, 1943

17 Rhipidomys latimanus Tomes, 1860

18 Toromys albiventris Emmons & Fabre, 2018

Chiroptera (8)

19 Cynomops abrasus (Temminck, 1827)

20 Cynomops milleri (Osgood, 1914)
21 Diclidurus isabella (Thomas, 1920)
22 Eumops nanus (Miller, 1900)

23
24
25
26 Sturnira nana Gardner & O'Neill, 1971

Carnivora (5)

27 Arctocephalus philippii (Peters, 1866)

29 Mustela africana Desmarest, 1818
30 Speothos venaticus (Lund, 1842)

Artiodactyla (19)

31 Balaenoptera bonaerensis Burmeister, 1867

32 Balaenoptera borealis Lesson, 1828

33 Balaenoptera physalus (Linnaeus, 17'
34
35
36 Feresa attenuata Gray, 1874

37 Globicephala melas (Traill, 1809)

38 Kogia sima (Owen, 1866)

39 Lissodelphis peronii (Lacépéde, 1804)

40 Megaptera novaeangliae (Borowski, 1781)

41 Mesoplodon grayi Von Haast, 1876

42 Orcinus orca (Linnaeus, 1758)

43 Peponocephala electra (Gray ,1846)

44 Pseudorca crassidens (Owen, 1846)
45
46 Stenella attenuata (Gray, 1846)

47 Stenella coeruleoalba (Meyen, 1833)
48 Stenella longirostris (Gray, 1828)
i 49 Steno bredanensis (G. Cuvier in Lesson, 1828)

al. (2021), the MZUSP also reached this category. In this
work, MUSM is identified as a large-sized collection, the
third largest collection in South América, and one of the
largest in the Western Hemisphere.

In addition to size, the existence of in-country type
material shows the degree of institutional development
of mammal collections in Peru, also revealing and serving
as important tools to boost research. Currently, 45 holo-
types (Table 2) are in a Peruvian collection, about 7.65%
of the current Peruvian mammalian diversity (588 spp.,
Pacheco et al. 2024b). The first holotypes, housed in a
Peruvian collection, were reported in 1991: the Ucayali
spiny mouse Scolomys ucayalensis (Pacheco 1991) and
the Peruvian beaked whale Mesoplodon peruvianus (Re-
yes et al. 1991). The trend of growth in the number of
holotypes has been impressive. In less than 40 years, this
number has increased to 45 holotypes, and it is expected
to increase considering the dynamic activity of several
research groups working with Peruvian specimens.

Several collections of mammals in Peru were created
in the last two decades, probably concerning the gene-
ral awareness that collections are needed for compari-
sons in environmental impact studies and monitoring
assessments, as well as for studies of climate change and
other anthropogenic activities that are reducing biodi-
versity. In Brazil, Chiquito et al. (2021) reported a similar
trend, where the number of Brazilian collections had a
noticeable increment in the first decade of the 21st cen-
tury (2000-2010), when 35 collections were establis-
hed. However, Dunnum et al. (2018) found an opposite
trend, where a significant number of collections in the
Western Hemisphere (mostly from the United States and
Canada) were closed or transferred.

Regarding accessibility, most collections indicated
that they are only partially digitalized, and none have
their catalogue data available online, except the MUFYV,
limiting greatly their potential use. In addition, verte-
brate catalogs for two collections have been published:
MUPRG (Odar-Falla & Gutiérrez-Ramos 2017) and UNT
(Gutierrez-Ramos 2014). However, although they re-
present valuable examples, their collections comprise
less than 800 specimens. The UNT is also exceptio-
nal in having several historical information published
(Gutiérrez-Ramos 2014, 2015, 2017; Gutiérrez-Ramos
& Ramirez-Viena 2021; Gutierrez-Ramos & Rodriguez-
Rodriguez 2023). Nowadays, technological advances
in digitization (Hedrick et al. 2020), isotopic analysis
(Tejada et al. 2020), genomic techniques (Abreu et al.
2020), and collectomics (Sigwart et al. 2025) are am-
plifying how collections can be used, expanding the
possibilities of museum collections in the study and
evolution of emerging diseases, monitoring and envi-
ronmental impact, and conservation by providing up-
dated lists of endemic and threatened species; legisla-
tion through identification of confiscated specimens;
and education by increasing curiosity about nature and
science. Unfortunately, limited resources and little ins-
titutional support limit the growth of the collections.
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One way to empower scientific collections is by de-
veloping alliances with state institutions such as SERFOR
and SERNANP (Servicio Nacional de Areas Naturales
Protegidas por el Estado). Poo etal. (2022) recently high-
lighted that these alliances are uncommon. Specimens
found dead by guard parks in protected areas by illness,
accidents, road Kills, or fires are occasionally donated to
a collection, a practice that should be established in pro-
tocols for all cases. Similarly, alliances with zoos, fauna
refugees, and similar institutions are informal or miss-
ing; as a result, valuable material ends up burnt or bur-
ied, apparently for sanitary reasons or as food for carni-
vore species (V. Pacheco, pers. comm.). Therefore, better
integration between mammal collections and other in-
stitutions is needed. Collections should prioritize their
growth in the numbers of taxa, specimens, and habitat
representations; at the same time, producing new infor-
mation necessary for the conservation of our biodiversi-
ty, as suggested by Pacheco (1990) for Peru and recently
D’Elia (2024) for Chile.

In addition to the recognized collections, there are
some collections housed in some universities and perso-
nal collections that are not yet recognized by SERFOR.
There is no information on the size and representation
of those collections. We highly recommend that these co-
llections apply for a SERFOR registration so their holding
and associate information could be available to society.

This diagnosis represents the first comprehensive as-
sessment of mammal collections in Peru and likely the
first of its kind for any vertebrate group in the country.
Overall, our findings indicate that the remarkable diver-
sity of Peruvian mammals remains significantly unde-
rrepresented in national collections. To address this gap,
there is a critical need for the establishment of additio-
nal natural history collections and the incorporation of
a substantially larger number of voucher specimens. We
have also identified geographic regions where mammal
collections are urgently needed, as well as species that
have no representation in any Peruvian collection that
warrant immediate attention. Furthermore, conside-
ring the accelerating habitat loss, global environmental
change, and our still-incomplete understanding of Peru'’s
mammalian biodiversity, we argue that the responsible
collection of voucher specimens and associated data,
housed in natural history collections, is more essential
now than ever before.
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Appendix 1. Directory of Peruvian mammal collections containing 13 accounts.

AREQUIPA

Museo de Historia Natural, Universidad Nacional de San Agustin de Arequipa (MUSA)
Address: Av. Alcides Carrién s/n, Cercado de Arequipa, Arequipa 04001

E-mail: mhn.musa.contacto@gmail.com

Contact: Horacio Zeballos, Curator (horaciozeballos@gmail.com)
Additional contacts: César Medina, Co-Curator (cmedinap@unsa.edu.pe)
Type of collection: voucher specimens (skins, skeletons, and/or fluid)

Website: https://www.facebook.com/mhn.musa

Data availability: digitized collection database; data catalog

Holdings: 21990 specimens; 6 type specimens

Taxonomic range: Artiodactyla, Carnivora, Chiroptera, Cingulata, Didelphimorphia, Eulipotyphla, Lagomorpha, Pauci-

tuberculata, Perissodactyla, Pilosa, Primates, Rodentia
Geographic range: National

AYACUCHO
Coleccidn Cientifica, Pro Fauna Silvestre (PFAUNA)

Address: Jr. José Santos Flores, Mz. Al Lt.9, Urb. Las Américas, San Juan Bautista, Ayacucho 05002

E-mail: pfaunayacucho@gmail.com

Contact: Vladimir Diaz Vargas, Curator (valfar.dv@gmail.com)

Additional contacts: none

Type of collection: voucher specimens (skins, skeletons and/or fluid)
Website: https://sites.google.com/view/profaunasilvestre-ayacucho

Data availability: digitized collection database; data catalog

Holdings: 53 specimens; 0 type specimens

Taxonomic range: Chiroptera, Carnivora, Primates, and Rodentia

Geographic range: Regional
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CUsCO

Museo de Biodiversidad del Perti (MUBI)

Address: Urb. Mariscal Gamarra A-61, Cusco 08003

E-mail: contacto@mubi-peru.org

Contact: Gabriela Herrera-Juarez, Curator (gabriela.herrera@mubi-peru.org)
Additional contacts: Juan Chaparro, Director (juan.chaparro@mubi-peru.com)
Type of collection: voucher specimens (skins, skeletons, and/or fluid)
Website: https://mubi-peru.org

Data availability: digitized collection database; data catalog

Holdings: 680 specimens; 0 type specimens

Taxonomic range: Artiodactyla, Chiroptera, Carnivora, Didelphimorphia, Paucituberculata, and Rodentia
Geographic range: Regional

Museo de Historia Natural de la Universidad Nacional San Antonio Abad del Cusco (MHNC)
Address: Plaza de Armas de Cusco S/N (Local Central UNSAAC - Paraninfo Universitario), Cusco 08000
E-mail: munsaac@hotmail.com

Contact: Alejandro Portillo, Curator (aportilloguizado@gmail.com)

Additional contacts: Rocio Orellana, Curator (rocio.orellana@unsaac.edu.pe)

Type of collection: voucher specimens (skins, skeletons and/or fluid)

Website: none

Data availability: digitized collection database; data catalog

Holdings: 1003 specimens; 0 type specimens

Taxonomic range: Artiodactyla, Carnivora, Chiroptera, Cingulata, Didelphimorphia, Lagomorpha, Perissodactyla, Pilosa,
Primates, and Rodentia

Geographic range: Regional

LA LIBERTAD

Museo de Zoologia “Juan Ormea Rodriguez”, Universidad Nacional de Trujillo
Address: Jr. San Martin 368, Trujillo 13001

E-mail: museo_zoologia@unitru.edu.pe

Contact: César Medina-Tafur, Director (cmedinae@unitru.edu.pe)

Additional contacts: none

Type of collection: voucher specimens (skins, skeletons and/or fluid)

Website: http://www.museozoo.unitru.edu.pe

Data availability: digitized collection database; data catalog

Holdings: 171 specimens; 0 type specimens

Taxonomic range: Artiodactyla, Carnivora, Chiroptera, Cingulata, Didelphimorphia, Pilosa, Primates, Rodentia
Geographic range: Regional

LAMBAYEQUE

Museo de Historia Natural “Victor F. Baca Aguinaga”, Universidad Nacional Pedro Ruiz Gallo (MUPRG)
Address: Calle Juan XXIll 391, Lambayeque 14013

E-mail: mhn.unprg@unprg.edu.pe

Contact: Roger Barboza, Curator (rbarbozac@unprg.edu.pe)

Additional contacts: Jorge Fupuy, Director (jfupuy@unprg.edu.pe)

Type of collection: voucher specimens (skins, skeletons and/or fluid)

Website: https://www.facebook.com/MHNVBA.UNPRG/

Data availability: digitized collection database; data catalog

Holdings: 481 specimens; 0 type specimens

Taxonomic range: Artiodactyla, Carnivora, Chiroptera, Cingulata, Didelphimorphia, Lagomorpha, Paucituberculata,
Pilosa, Primates, Rodentia

Geographic range: Regional

LIMA

Coleccion de Mamiferos, Centro de Ecologia y Biodiversidad (CEBIOMAS)
Address: Los Olivos 186—301, La Molina vieja, La Molina 15024
E-mail: none

Contact: Erika Paliza, Curadora (erikaceae@gmail.com)

Additional contacts: none

Type of collection: voucher specimens (skins, skeletons and/or fluid)
Website: https://www.facebook.com/CEBIO.Peru/?locale=es LA
Data availability: digitized collection database; data catalog
Holdings: 280 specimens; 0 type specimens

Taxonomic range: Chiroptera and Rodentia

Geographic range: Regional
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Division de Mastozoologia, Centro de Ornitologia y Biodiversidad (CORBIDI)

Address: Calle Santa Rita 105, Urb. Huertos de San Antonio, Santiago de Surco, Lima 15023
E-mail: info@corbidi.org

Contact: Javier Barrio, Director (javbar@corbidi.org)

Additional contacts: none

Type of collection: voucher specimens (skins, skeletons and/or fluid)

Website: http://www.corbidi.org

Data availability: digitized collection database; data catalog

Holdings: 1570 specimens; 0 type specimens

Taxonomic range: Artiodactyla, Carnivora, Chiroptera, Cingulata, Didelphimorphia, Pilosa, Primates, Rodentia
Geographic range: Regional

Museo de Historia Natural, Universidad Nacional Federico Villarreal (MUFV)
Address: Jr. Rio de Chepén 290, Urb. Villa Hermosa Bravo Chico, El Agustino, Lima 15007
E-mail: none

Contact: José lannacone, Curator (jiannaconeo@unfv.edu.pe)

Additional contacts: none

Type of collection: voucher specimens (skins, skeletons and/or fluid)
Website:_https://repositorio.unfv.edu.pe/handle/20.500.13084/8666

Data availability: digitized collection database; data catalog

Holdings: 88 specimens; 0 type specimens

Taxonomic range: Artiodactyla, Carnivora, Chiroptera, Pilosa, Primates, and Rodentia
Geographic range: National

Museo de Historia Natural, Universidad Nacional Mayor de San Marcos (MUSM)
Address: Av. Arenales 1256, Jesus Maria, Lima 15072

E-mail: mastozoologia.mhn@unmsm.edu.pe

Contact: Victor Pacheco, Curator and Professor (vpachecot@unmsm.edu.pe)
Additional contacts: Dennisse Ruelas, Professor (druelasp@unmsm.edu.pe)

Type of collection: voucher specimens (skins, skeletons, and/or fluid)

Website: https://museohn.unmsm.edu.pe

Data availability: digitized collection database; data catalog

Holdings: 56872 specimens; 38 type specimens

Taxonomic range: Artiodactyla, Carnivora, Chiroptera, Cingulata, Didelphimorphia, Eulipotyphla, Lagomorpha, Pauci-
tuberculata, Perissodactyla, Pilosa, Primates, Rodentia

Geographic range: National

Museo de Historia Natural, Universidad Ricardo Palma (MURP)

Address: Av. Benavides 5440, Santiago de Surco, Lima 15039

E-mail: mhn@urp.edu.pe

Contact: Patricia Chang, Technician (patricia.chang@urp.edu.pe)

Additional contacts: Mercedes Gonzélez, Director (mercedes.gonzales@urp.edu.pe)
Type of collection: voucher specimens (skins, skeletons and/or fluid)

Website: https://www.mhnurp.com

Data availability: digitized collection database; data catalog

Holdings: 570 specimens; 0 type specimens

Taxonomic range: Artiodactyla, Carnivora, Chiroptera, Didelphimorphia, Lagomorpha, Perissodactyla, Primates, and
Rodentia

Geographic range: Regional

LORETO

Coleccion Referencial de Biodiversidad, Instituto de Investigaciones de la Amazonia Peruana (CRBIIAP)
Address: Av. Quifiones Km 2.5, San Juan Bautista, lquitos 22200

E-mail: none

Contact: Giussepe Gagliardi Urrutia (ggagliardi@iiap.gob.pe)

Additional contacts: none

Type of collection: voucher specimens (skins, skeletons and/or fluid)
Website: https://www.gob.pe/iiap

Data availability: digitized collection database; data catalog

Holdings: 246 specimens; 0 type specimens

Taxonomic range: Carnivora, Chiroptera, Didelphimorphia, and Rodentia
Geographic range: Regional
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TACNA

Coleccidn Bioldgica de Tacna, Universidad Nacional Jorge Basadre Grohmann (CBT)
Address: Av. Miraflores s/n, Tacna 23000

E-mail: colbiotacna21@gmail.com

Contact: Ruth Mamani-Contreras, Curator (ruthmcontreras88@gmail.com)
Additional contacts: Giovanni Aragon-Alvarado, Professor (gioralva@gmail.com)
Type of collection: voucher specimens (skins, skeletons and/or fluid)

Website: none

Data availability: digitized collection database; data catalog

Holdings: 838 specimens; 0 type specimens

Taxonomic range: Carnivora, Chiroptera, Didelphimorphia, and Rodentia
Geographic range: Regional

Appendix 2. Questionnaire for the survey of Peruvian mammal collections.

Name of the person who answered the survey

Name of the collection

Acronym of the collection

Type of institution that houses the collection

Year the collection was created

Address of the collection

Coordinates of the collection

Website of the collection

Name of the curator or person in charge of the collection

10. Email of the person listed above

11. How many cataloged specimens does the collection house?

12. How many species does the collection house?

13. Approximately how many uncataloged specimens does the collection have?

14. Does the collection house type material? If so, please indicate the number and list of holotypes, neotypes, syn-
types, and/or lectotypes

15. Does the collection receive material from environmental consultancy? If so, approximately how many specimens
does it receive annually?

16. How many specimens have tissue samples?

17. Type of preserved tissue

18. Type of tissue preservation

19. How many parasite samples does the collection house?

20. How many photographic records does the collection house?

21. How many karyotypes and/or suspended cells does the collection house?

22. Does the collection have a digital version of the catalog? If so, what type of file is it?

23. Is the catalog accessible online to the public?

24. |s the database integrated into a larger database? If so, which one?

25. Which orders do the specimens in the collection belong to?

26. What is the geographic range of the collection?
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