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Abstract

The dissemination of specimen data in scientific collections is a crucial  step in making

them  available  to  the  scientific  community.  However,  even  today,  especially  in  some

countries,  little or  nothing is known about the contents of  the naturalistic  collections of

some museums.  This  is  regrettable,  especially  in  cases  where  the  collections  include

historic  specimens  and  endangered  species.  The  Museum  of  Comparative  Anatomy

“Giovanni  Battista  Grassi”,  situated  in  Rome,  Italy,  houses  historical  anatomical  and

didactic  collections,  with  specimens  gathered  from  1600s  and  almost  worldwide.  The

collection  holds  444  specimens  of  medium  and  large-sized  terrestrial  mammals,

comprising  25  fossils,  40  skins,  186  skulls,  70  skeletons  and  123  anatomical  pieces,

representing 63% of recent mammal orders, mainly from localities of Africa and Europe. A

list of this material, indexed by the orders and families, is provided, as well as comments

on the conservation status of the species. Remarkable data are summarised, including

new data on a hippopotamus specimen from an extinct population and the record of three
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rhinoceros species from 1600s. Besides comparative anatomical studies, the Museum of

Comparative Anatomy of Sapienza University emerges as a source of important material

for biodiversity genomics.
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17  century, natural history collection, scientific disclosure, threatened species

Introduction

The effort to disseminate specimen data in scientific collections is an important step in

making them known to the scientific  community (Colella et  al.  2021, Cilli  et  al.  2023).

Examples include databases of holdings from scientific collections made digitally available

on  the  World  Wide  Web  through  the  online  facilities,  such  as  GBIF  (GBIF  2024),

SpeciesLink (SpeciesLink 2002)  and VertNet  (VertNet  2016).  However,  much of  these

data is sometimes not revised, i.e. it is directly replicated from the catalogue book. Some

attempts  to  solve  this  issue  are  the  selected  catalogues  of  specimens  published  by

curators and/or expert taxonomists (e.g. Bezerra et al. 2004, Calvini et al. 2016 Bezerra

and Bordallo 2018, Nascimento and Vendramel 2020, Serrano-Villavicencio et al. 2020, 

Ghiraldi et al. 2021, Lo Brutto et al. 2023), which provide revised and detailed information

on one or more taxa, generally at the order and family levels.

The Museum of Comparative Anatomy “Giovanni Battista Grassi” (hereinafter referred as

the  Museum),  currently  located  at  the  Biology  and Biotechnology  Charles  Darwin

Department of “La Sapienza” University of Rome, Italy, includes collections obtained from

the 17th century  until  today (Gippoliti  and Castiglia  2020,  Di  Russo et  al.  2024).  The

present museum collection and location are derived from a complex history. Founded in

1873, the collection was handed down from the Mineralogia et Historia Naturalis Museum

at  the  “Pontificio  Romano  Archiginnasio”,  whose  first  setting  dates  back  to  1805

(Giuseppini and Capanna 2010, Anonymous  2015).  Some  of  the  specimens  are  even

more ancient, as they arrived at the Archiginnasio from the collections established at the

Roman College  by  the  German Jesuit  Attanasio  Kircher  (1602-1680) (Merzagora  and

Capanna  2001).  After  the  dismantling  of  the  Archiginnasio,  the  Museum was  initially

located in an ancient convent; then, around 1930, it was transferred to its current location (

Gippoliti and Castiglia 2020, Di Russo et al. 2024). Since then, the collection has grown

with  new  acquisitions,  most  of  specimens  aiming  for  didactic  purposes,  under  the

responsibility  of  the  evolutionist  professor  Giovanni  Battista  Grassi  (1854-1925),  after

whom the  Museum is  named.  In  1979,  the  present  Museum was  established  as  an

independent  structure  and  improvements  and  expansions  began,  gradually  making  it

possible  to  acquire  new exhibition  spaces,  laboratories  and  warehouses  (Anonymous

2015).

The  Museum  currently  includes  about  14,000  samples,  representative  of  all  higher

vertebrate taxa, being around 6,000 composed of  representatives from 22 mammalian
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orders (Di Russo et al. 2024). Mammals have a worldwide distribution and account for

about 6,500 species currently recognised (Burgin et al. 2018). This number has increased

in the last two decades, mainly due to new taxonomic discoveries and occurrence records,

based on specimens housed in scientific collections (e.g. Feijó et al. (2018), Roos et al.

(2020), Semedo et al. (2020)). Despite the new discoveries, 85 mammal species have

recently become extinct (last 1500 years – IUCN 2023) or are going to become extinct

(Rondinini and Visconti 2015, Mendes Pontes et al. 2016, Ceballos et al. 2017). The only

testimonials  for  some  of  these  locally  extinct  species  or  populations  are  housed  in

scientific collections (e.g. Bezerra (2011), Németh et al. (2017), Roycroft et al. (2021)),

denoting a fundamental source of historical DNA (Nakahama 2021, Pasino et al. 2023).

Here, we present an account of the medium and large-sized terrestrial mammals at the

Museum of  Comparative  Anatomy  “Giovanni  Battista  Grassi”,  which  are  prepared  for

exhibition  display,  didactic  and  scientific  purposes.  Previous  efforts  to  disclose  the

mammal specimens housed in this useum come from the catalogue of Cetacea by Maio et

al. (2014) and contributions on primates and Neotropical mammals (Bruner and Gippoliti

2006,  Gippoliti  and  Castiglia 2020).  The  present  account  includes  the  number  of

specimens by family, preservation type, type of object and locality (when available). We

also comment on conservation status and other remarkable data.

Material and methods

As defined here, we have excluded the orders Chiroptera, Didelphimorphia, Eulipotyphla,

Lagomorpha and Rodentia,  which will  be addressed in  a  species-level  catalogue after

taxonomic  specialist  identification.  The  nomenclature  follows  Burgin  et  al.  (2018) and

updates on Mammal Diversity Database (2024), geographic distribution (Marsh et al. 2022)

and biogeographic provinces (Udvardy 1975). Threatened status classification follows the

IUCN Red List (IUCN 2023), including the categories Vulnerable – VU, Endangered – EN,

Critically Endangered – CR, Extinct – EX; additionally, we have used Near Threatened –

NT, since some populations may qualify for a threatened category in the near future. The

following  were  also  considered:  the  Convention  on  International  Trade  in  Endangered

Species of Wild Fauna and Fauna (CITES) Appendices I – threatened with extinction risk,

II – not necessarily now threatened with extinction, but that may become so unless trade is

closely controlled or species whose species in trade look like those listed for conservations

reasons and III – a list of species included at the request of a Party that already regulates

trade  in  the  species  and  that  needs  the  cooperation  of  other  countries  to  prevent

unsustainable  or  illegal  exploitation  (CITES  –  Convention  on  International  Trade  in

Endangered Species of Wild Fauna and Flora 2023).

Data on locality,  collector,  collection date,  sex,  preparation type and any other  kind of

information (such as, if the skull and/or skin is damaged) were included in a spreadsheet

Excel®  and  summarised  in  table  and  graphics.  Due  to  the  complex  history  of  the

collections (including specimens from zoological gardens or donations with no available

origin), only a few specimens have available data on the collection locality or collector. The
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specimens were identified, based on direct comparison with other specimens previously

identified by taxonomists and specific literature.

Collection management

When necessary, original labels were repaired and/or enveloped with protective plastic and

worn label lines were replaced. All specimens were catalogued and ‘mapped’ in an Excel

spreadsheet,  in a manner to mirror  the arrangement inside the cabinets.  The museum

cabinets are organised with three exhibition rooms and one corridor, while another five

rooms are dedicated to the collections. Each room is named differently, as are the cabinets

within the rooms and the drawers within the cabinets.

Due to educational purposes, some specimens may have been dismembered in the past

and  displayed  in  different  display  cases.  We  have  tried  to  minimise  this  problem  by

reconstructing the identity of each single individual during the listing of the specimens and

vouchers, but this bias may still be partly present.

Data resources

The  Museum  is  accessible  through  GBIF  at  the  https://scientific-collections.gbif.org/

institution/cb7d2ed6-13b4-4a04-ba14-f88ca9ef94d8 and  the  data  from the  medium and

large-sized  terrestrial  mammals  at  the  https://registry.gbif.org/collection/61a49292-

9dd9-4746-89cf-21f6aad9435e.

Results

Medium and large-sized terrestrial mammal specimens in the Museum are represented by

444 specimens, including 25 fossils, distributed in 133 species, 16 orders and 50 families

from  every  terrestrial  ecoregion  (Table  1,  Fig.  1,  Suppl.  material  1).  This  collection

comprises  39  stuffed  skins,  one  open  skin,  186  skulls,  70  whole  skeletons  (hereafter

referred as ‘skeletons’), 82 bones and structures, such as vertebra, horns, antlers, teeth

and pelvic girdle,  and 41 whole and body pieces preserved in spirits,  such as tongue,

stomach and hearts (summarised data in Fig. 2 and detailed in Suppl. material 1). Due to

some anatomical structures being difficult to identify at the genus or family level, they were

labelled as ‘Not identified’ and account for 53 anatomical pieces attributed to the marsupial

order  Diprotodontia  and  to  the  placental  orders  Proboscidea,  Primates,  Artiodactyla,

Carnivora and Perissodactyla (Table 1).

Remarkable taxa, due to their conservation status, account for 36 species, belonging to 26

families  and eight  orders  (Table  2).  Twenty-eight  species  are  in  IUCN Red List  under

threatened categories (Vulnerable, Endangered and Critically Endangered), while seven

species are in the Near Threatened category. Nothing from recent species in the collection

was considered Extinct (EX). Excluding a bovid species, the Grey rhebok Pelea capreolus

(NT category by IUCN), all other species (n = 35) are included in one or more appendices

of CITES. It was not possible identify at the species level the primate specimens of the
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genus  Tarsius ( n =  2).  However,  this  genus  includes  11  species  under  some  IUCN

threatened category and one species as Data Deficient, while all species are included in

CITES Appendix II.

Taxon Genera Species Fossil Skin Skull Skeleton Bones Spirits N 

Class Mammalia 

Subclass Prototheria

Order Monotremata 

Family Ornithorhynchidae 1 1 1 2 3

Family Tachyglossidae 1 1 1 1 2

Subclass Theria

Infraclass Marsupialia

Order Dasyuromorphia 

Family Dasyuridae 1 1 1 1

Order Diprotodontia 

Family Macropodidae 3 5 1 3 1 5

Not identified - - 1 1

Family Phalangeridae 1 1 1 1

Family Phascolarctidae 1 1 1 1

Infraclass Placentalia

Superorder Afrotheria

Order Hyracoidea 

Family Procaviidae 1 2 1 2 2 5

Order Macroscelidea 

Family Macroscelididae 1 1 1 1

Order Proboscidea 

Family Elephantidae 3 4 5* 1* 6

Not identified - - 16* 16

Order Sirenia 

Family Dugongidae 1 1 1 1

Table 1. 

Family-level account of medium and large-sized terrestrial mammal specimens at the Museo di

Anatomia  Comparata  “Giovanni  Battista  Grassi”.  Skin  -  includes  stuffed  and  open  skin

preparations; Skull – not including detached horns and antlers; Skeleton – only skull + postcranium

skeletons; Bones - including any detached bone and keratin appendices; Spirits – 70% ethanol or

formaldehyde. N = number of specimens per family, asterisk (*) = teeth samples, either in Fossil or

Bones columns. Obs: 1. One Falange and one claw of extinct ground sloths; 2. Burgin et al. (2018)

include  Callitrichidae  under  Cebidae;  here  we  separated  for  didactic  proposal;  3.  Includes  a

formalin-fixed and dry-preserved encephalic.
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Taxon Genera Species Fossil Skin Skull Skeleton Bones Spirits N 

Superorder Xenarthra

Order Cingulata 

Family Dasypodidae 3 3 2 2 2 6

Order Pilosa 

Family Bradypodidae 2 2 1 1 2

Family Megatheriidae 1 1 2 2

Family Myrmecophagidae 2 3 1 1 1 3

Superorder Euarchontoglires

Order Dermoptera 

Family Cynocephalidae 1 1 1 1

Order Primates 

Not identified - - 2 6 1 9

Family Atelidae 2 2 1 1 1 3

Family Callithrichidae 1 1 1 1 2

Family Cebidae 2 2 2 1 1 4

Family Cercopithecidae 6 7 2 8 7 2 3 22

Not identified - - 1 1 2

Family Daubentoniidae 1 1 1 1

Family Galagidae 1 1 1 1

Family Hominidae 4 4 1 13 5 10 12 41

Family Hylobatidae 1 1 1 1

Family Lemuridae 3 3 1 3 4

Family Lorisidae 2 2 2 1 3

Family Tarsiidae 1 2 1 1 2

Order Scandentia 

Family Tupaiidae 1 1 1 1

Superorder Laurasiatheria

Order Artiodactyla 

Not identified - - 1 3 4

Family Bovidae 13 19 1 23 9 17 4 54

Not identified - - 1 4 5

Family Camelidae 2 2 2 1 1 4

Not identified - - 1 1

Family Cervidae 3 5 1* 1 5 9 16

Not identified - - 1 1

Family Giraffidae 1 1 1 2 3

1
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Taxon Genera Species Fossil Skin Skull Skeleton Bones Spirits N 

Family Hippopotamidae 1 2 1 1 2* 4

Family Suidae 2 2 4 1 3 3 11

Not identified - - 2 2

Family Tayassuidae 1 1 1 1 2

Family Tragulidae 1 1 1 1

Order Carnivora 

Not identified - - 2 1 1 4

Family Canidae 2 6 2 45 3 3 5 58

Not identified - - 1 1

Family Felidae 4 9 1 21 7 1 6 36

Not identified - - 2 2 4

Family Herpestidae 3 3 1 3 4

Family Hyaenidae 2 2 4 1 5

Family Mephitidae 1 1 1 1

Family Mustelidae 4 7 7 5 4 1 17

Family Odobenidae 1 1 1 1

Family Phocidae 2 2 1 2 1 4

Family Procyonidae 2 2 1 1 2

Family Ursidae 1 2 4 2 6

Family Viverridae 2 4 1 6 1 8

Order Perissodactyla 

Not identified - - 1 1

Family Equidae 1 2 1* 5 2 10 1 19

Not identified - - 1 1 2

Family Rhinocerotidae 3 3 1 6 7

Family Tapiridae 1 1 1 1

Order Pholidota 

Family Manidae 1 1 1 1 2

Total 101 133 25 40 186 70 82 41 444

The most  ancient  specimens date back to  the early  17  century  (ca.  1600-1620)  and

belong to the Kircherian collection. This material consists of fifteen specimens, including

anatomical  pieces  from  three  species  of  Rhinocerontidae  and  one  walrus,  Odobenus 

rosmarus, all of them under some threatened category.

th
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Discussion

This catalogue represents the status of the medium and large-sized terrestrial mammals

present at the Museum of Comparative Anatomy “Giovanni Battista Grassi” in early 2024.

Currently, 27 orders of recent mammals are recognised (Burgin et al. 2018), five them not

being  considered  in  the  present  study,  but  are  represented  in  the  collection:

Figure 1.  

Representation  of  genera,  species  and  specimens  of  medium  and  large-sized  terrestrial

mammal  specimens in  the collection of  Museo di  Anatomia Comparata “Giovanni  Battista

Grassi” in absolute numbers. Right axis refers to the number of genera and species.

 

Figure 2.  

Proportion (%) of medium and large-sized terrestrial mammal specimens in the collection of

Museo di Anatomia Comparata “Giovanni Battista Grassi” per preparation type. Skin: stuffed

skins for scientific or exhibition proposal; Spirits: whole specimen or parts preserved in 70%

ethanol or formaldehyde.
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Didelphimorphia, Rodentia, Eulipotyphla, Lagomorpha and Chiroptera. Considering only

the categories studied here, 63% of recent mammalian orders were identified, while the

orders  Paucituberculata,  Microbiotheria,  Notoryctemorphia,  Peramelemorphia,

Tubulidentada and Afrosoricida are not represented.

Taxon IUCN CITES Biographic Realm Habitat Total

Order Cingulata 

Myrmecophagidae 

Myrmecophaga tridactyla Linnaeus,

1758

VU II Neotropics Terrestrial 1

Order Proboscidea 

Elephantidae 

Loxodonta africana (Blumenbach,

1797)

EN II Afrotropic Terrestrial 1

Order Sirenia 

Dugongidae 

Dugong dugon (Müller, 1776) VU I Afrotropic, Indo-Malay,

Australasia

Marine 1

Order Primates 

Atelidae 

Alouatta palliata (Gray, 1849) VU I Neotropics Terrestrial 2

Cercopithecidae 

Erythrocebus patas (Schreber, 1774) NT II Afrotropic Terrestrial 1

Macaca sylvanus (Linnaeus, 1758) EN I Palearctic Terrestrial 2

Daubentoniidae 

Daubentonia madagascariensis

(Gmelin, 1788)

EN I Afrotropic Terrestrial 1

Galagidae 

Sciurocheirus alleni (Waterhouse,

1838)

NT II Afrotropic Terrestrial 1

Hominidae 

Gorilla gorilla (Savage, 1847) CR I Afrotropic Terrestrial 1

Pan troglodytes (Blumenbach, 1799) EN I Afrotropic Terrestrial 3

Pongo pygmaeus (Linnaeus, 1760) CR I Indo-Malay Terrestrial 2

Table 2. 

Threatened  species  at  the  Museo  di  Anatomia  Comparata  “Giovanni  Battista  Grassi”.  IUCN

categories: NT – Near Threatened, Vulnerable – VU, Endangered – EN, Critically Endangered –

CR. CITES Appendices I,  II  and III.  Including biographic realm origin and habitat  (terrestrial  or

aquatic) and total of specimens (Total). Obs: 1. The genus Tarsius includes 11 species under some

IUCN threatened category and one species as Data Deficient, while all species are included in the

CITES Appendix II.
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Taxon IUCN CITES Biographic Realm Habitat Total

Hylobatidae 

Symphalangus syndactylus (Raffles,

1821)

EN I Indo-Malay Terrestrial 1

Lemuridae 

Eulemur fulvus (É. Geoffroy, 1796) VU I Afrotropic Terrestrial 1

Varecia variegata (Kerr, 1792) CR I Afrotropic Terrestrial 1

Lorisidae 

Loris tardigradus (Linnaeus, 1758) EN II Indo-Malay Terrestrial 1

Perodicticus potto (Müller, 1766) NT II Afrotropic Terrestrial 2

Tarsiidae 

Tarsius sp. ? II Indo-Malay Terrestrial 2

Order Artiodactyla 

Bovidae 

Addax nasomaculatus (de Blainville,

1816)

CR I Afrotropic Terrestrial 1

Gazella dorcas (Linnaeus, 1758) VU III Palearctic Terrestrial 1

Pelea capreolus (Forster, 1790) NT - Afrotropic Terrestrial 1

Giraffidae 

Giraffa camelopardalis (Linnaeus,

1758)

VU II Afrotropic Terrestrial 3

Hippopotamidae 

Hippopotamus amphibius Linnaeus,

1758

VU II, III Afrotropic Terrestrial, Freshwater,

Marine

3

Suidae 

Babyrousa celebensis (Daninger,

1909)

VU I Indo-Malay Terrestrial 1

Order Carnivora 

Felidae 

Acinonyx jubatus (Schrebr, 1775) VU I Afrotropic, Palearctic Terrestrial 3

Panthera leo (Linnaeus, 1758) VU I, II, III Afrotropic Terrestrial 6

Panthera pardus (Linnaeus, 1758) VU I Afrotropic, Palearctic,

Indo-Malay

Terrestrial 4

Panthera tigris (Linnaeus, 1758) EN I, II Indo-Malay Terrestrial 2

Hyaenidae 

Hyaena hyaena (Linnaeus, 1758) NT III Afrotropic, Palearctic,

Indo-Malay

Terrestrial 3

Mustelidae 

Lutra lutra (Linnaeus, 1758) NT I, III Palearctic, Indo-Malay Terrestrial, Freshwater,

Marine

1

1
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Taxon IUCN CITES Biographic Realm Habitat Total

Odobenidae 

Odobenus rosmarus (Linnaeus, 1758) VU III Palearctic, Nearctic Terrestrial, Marine 1

Phocidae 

Monachus monachus (Hermann,

1779)

EN I Palearctic Terrestrial, Marine 1

Ursidae 

Ursus maritimus Phipps, 1774 VU II, III Palearctic, Nearctic Terrestrial, Marine 2

Order Perissodactyla 

Rhinocerotidae 

Ceratotherium simum (Burchell, 817) NT I, II Afrotropical Terrestrial 1

Diceros bicornis (Linnaeus, 1758) CR I, II Afrotropical Terrestrial 5

Rhinoceros cf. unicornis VU I Indo-Malay Terrestrial 1

Order Pholidota 

Manidae 

Manis javanica Desmarest, 1822 CR I, II Indo-Malay Terrestrial 2

Total 66

The collection includes specimens from all major biogeographical regions. For example,

there are specimens from the "Wallacea", organised in a specific display case (including

Babyrousa celebensis,  Tarsius sp.  and  Pongo pygmaeus)  and  from  the  Neotropical

Region,  already widely  discussed in  Gippoliti  and Castiglia  (2020).  The collection also

includes historical specimens derived from Italian expeditions in Africa during the early 20

century (e.g. Primates - Bruner and Gippoliti (2006)).

Museomic and specimens of special interest

Despite the lack of data on the collection location in numerous specimens, the mammal

collection  at  the  Museum constitutes  an  important  source  for  various  research  areas

focused  on  the  functional  and  evolutionary  morphology  of  vertebrates,  as  well  as  on

molecular  genetics.  Besides  taxonomic  and  systematic  studies,  species  conservation

could greatly  benefit  from biodiversity  genomics approaches (Ernst  et  al.  2022),  while

specimens  from  ancient  or  extinct  populations  can  help to  understand  extinction

processes and genetic diversity (Cilli et al. 2023, Theissinger et al. 2023).

The Museum collections have already been used in studies on ursids (Meloro et al. 2017),

rhinocerotids (Pandolfi  et  al.  2019),  suids (Iannucci  et  al.  2020,  Iannucci  et  al.  2022),

canids (Cerilli  and Fatucci  2021),  and hippos (Caloi  et  al.  1980, Mecozzi et  al.  2023).

Furthermore,  in  times  of  ‘museomics’  (Mandrioli  2016),  having  access  to  historical

specimens is  advantageous for  studies  on taxonomy,  systematics  and population  and

landscape genetics  (e.g.  Bi  et  al.  2013,  Abreu-Jr  et  al.  2020,  Giarla  and Voss  2020, 

Roycroft et al. 2021), including samples from the Museum collections (Pasino et al. 2023).

th
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It is essential to mention the presence of an entire skeleton of Hippopotamus amphibius,

already discussed by Di  Russo et  al.  (2024) and here with complementary data.  This

specimen (catalogue number ac0193) comes from the Archiginnasio collection and was

catalogued by Metaxà (1853) with the notation on a label “«Esemplare dell’Egitto. Dono

dalla S.M. Gregorio XVI, che ebbe da Clot-Bey, medico del viceré d’Egitto»” (translating as

“Specimen of Egypt. Gift from the P.M. Gregory XVI, which he received from Clot-Bey,

doctor of the viceroy of Egypt"). Pope Gregory XVI pontificated during 1831-1846, while

the French doctor  Antoine Clot-Bey arrived in Egypt  in early  1825 (Burrow 1975) and

published a monograph on Egypt with personal comments 15 years later (Clot-Bey 1840).

In his monograph, Clot-Bey comments that hippopotamus individuals were found along

the high Nubie River, in Nubia, where the collector Prosper Alpin told him he had hunted

an individual (Clot-Bey 1840, page 136). Thus, it is the probable period of collection of the

specimen, between 1825 and 1840 and it was collected along the high Nubie River. This

specimen  has  also  been  studied  for  its  morphological  characters  of  the  skull  and

postcranium  skeleton  (Caloi  et  al.  1980)  and  could  be  the  subject  of  future  studies,

including molecular ones.

Of special interest are also the specimens from the Kircherian collection, dating from the

early 17  century. This collection consists of 15 specimens and samples (Bonanni 1709, 

Anonymous  2015)  and  includes  a  hippopotamus  specimen  and  all  eight  rhinoceros

specimens housed in the Museum. These species are under some threatened category

and international trade regulation (IUCN 2023, CITES – Convention on International Trade

in  Endangered  Species  of  Wild  Fauna  and  Flora  2023)  and  it  is  probable  that  the

specimens from this collection are derived from extinct populations.

Conclusions

Important  outcomes  can  derive  from  this  study,  both  in  scientific  scope  and  human

resources formation. By disclosing the holdings of the historical mammal collections of the

Museum, we hope that the international academic community be made aware of these

representative specimens of extirpated populations of threatened species. Another key is

the enrolment of undergraduate students in scientific areas, towards which few of them

move,  such as morphology,  taxonomy and scientific  collections (Carvalho et  al.  2005, 

Pearson et al. 2011). Together, scientific disclosure and training students can shed light on

biological  scientific  collections  and  generate  interest  in  them,  helping  to  minimise  the

progressive loss of scientific relevance of Italian natural history collections Andreone et al.

2014, Andreone et al. 2022

Acknowledgements

We thank Alessandro Aruta and all the staff of the Polo Museale Sapienza for support to

maintenance of the collection. Thanks are extended to Lucia D’Amato (Direzione Ambiente

della Regione Lazio) who provided new specimens as part of a collaboration agreement

between the Museum, the Lazio Region and the Zooprophylactic Institute of Lazio and

th

12 Bezerra A et al



Tuscany. Our gratitude is also extended to Ernesto Capanna and Spartaco Gippoliti who

provided valuable information regarding the specimens present in the Museum collection.

This project was implemented under the National Recovery and Resilience Plan (NRRP),

Mission 4 Component 2 Investment 1.4 - Call for tender No. 3138 of 16 December 2021,

rectified  by  Decree  n.3175  of  18  December  2021  of  Italian  Ministry  of  University  and

Research  funded  by  the  European  Union  –  NextGenerationEU;  Project  code

CN_00000033,  Concession  Decree  No.  1034  of  17  June  2022 adopted  by  the  Italian

Ministry  of  University  and  Research,  CUP,  H43C22000530001  Project  title  “National

Biodiversity Future Center - NBFC”. ARB received a research fellowship from PCI/MPEG/

CNPq from 2019 and Professor/Researcher Visiting Grant bando 2020 from Università di

Roma “La Sapienza”.

Hosting institution

Univerisità di Roma "La Sapienza"

Ethics and security

Not applicable.

Author contributions

Alexandra M.R. Bezerra: delineated the study, analysed the data, interpreted the results,

wrote the paper and prepared the figures and tables; Edoardo Di Russo: organised the

data, identified specimens, interpreted the results and provided comments and additions to

the  manuscript;  Riccardo  Castiglia:  delineated  the  study,  obtained  funds,  identified

specimens,  interpreted  the  results  and  provided  comments  and  additions  to  the

manuscript. All authors read and approved the manuscript.

Conflicts of interest

The authors have declared that no competing interests exist.
Disclaimer: This article is (co-)authored by any of the Editors-in-Chief, Managing Editors
or their deputies in this journal.

References

• Abreu-Jr EF, Pavan SE, Tsuchiya MT, Wilson WD, Percequillo AR, Maldonado JE

(2020) Museomics of tree squirrels: a dense taxon sampling of mitogenomes reveals

hidden diversity, phenotypic convergence, and the need of a taxonomic overhaul. BMC

Evolutionary Biology 20 (77). https://doi.org/10.1186/s12862-020-01639-y

Disseminating “hidden” scientific collections: the medium and large-sized ter ... 13

https://doi.org/10.1186/s12862-020-01639-y


• Andreone F, Bartolozzi L, Boano G, Boero F, Bologna M, Bon M, Bressi N, Capula M,

Casale A, Casiraghi M, Chiozzi G, Delfino M, Doria G, Durante A, Ferrari M, Gippoliti S,

Lanzinger M, Latella L, Maio N, Marangoni C, Mazzotti S, Minelli A, Muscio G, Nicolosi

P, Pievani T, Razzetti E, Sabella G, Valle M, Vomero V, Zilli A (2014) Italian natural

history museums on the verge of collapse? ZooKeys 456: 139‑146. https://doi.org/

10.3897/zookeys.456.8862

• Andreone F, Boero F, Bologna M, Carpaneto G, Castiglia R, Gippoliti S, Massa B,

Minelli A (2022) Reconnecting research and natural history museums in Italy and the

need of a national collection biorepository. ZooKeys 1104: 55‑68. https://doi.org/

10.3897/zookeys.1104.79823

• Bezerra AM, Baptista M, Franco SM, Oliveira JA (2004) A Coleção de Mamíferos

preservados em meio líquido do Museu Nacional. Publicações Avulsas do Museu

Nacional, Rio de Janeiro 101: 1‑11. 

• Bezerra AM (2011) Collection records of Gyldenstolpia planaltensis (Avila-Pires, 1972)

(Rodentia, Cricetidae) suggest the local extinction of the species. Mastozoología

Neotropical 18 (1): 119‑123. URL: https://www.biodiversitylibrary.org/part/113718

• Bezerra AM, Bordallo SU (2018) Neotropical felid specimens at the Museu Paraense

Emilio Goeldi: species, distribution, and morphometric data. Papéis Avulsos de Zoologia

58: 1‑19. https://doi.org/10.11606/1807-0205/2018.58.33

• Bi K, Linderoth T, Vanderpool D, Good J, Nielsen R, Moritz C (2013) Unlocking the

vault: next-generation museum population genomics. Molecular Ecology 22 (24). https://

doi.org/10.1111/mec.12516

• Bonanni F (1709) Museum Kircherianum sive Musaeum a P. Athanasio Kirchero in

collegio Romano Societatis Jesu. Georgii Plachi https://doi.org/10.5962/bhl.title.120244

• Bruner E, Gippoliti S (2006) Le collezioni e le ricerche primatologiche del Dipartimento

di Biologia Animale e dell’Uomo dell’Università “ la Sapienza” di Roma. In: Bruner E,

Gippoliti S (Eds) Le Collezioni Primatologiche Italiane. Istituto Italiano di Antropologia,

Rome.

• Burgin CJ, Colella JP, Kahn PL, Upham NS (2018) How many species of mammals are

there? Journal of Mammalogy 99 (1): 1‑14. https://doi.org/10.1093/jmammal/gyx147

• Burrow GN (1975) Clot-Bey: founder of western medical practice in Egypt. The Yale

Journal of Biology and Medicine 48 (3): 251‑257. URL: https://www.ncbi.nlm.nih.gov/

pmc/articles/PMC2595236

• Caloi L, Palombo MR, Petronio C (1980) Resti cranici di Hippopotamus antiquus (= H.

major) e Hippopotamus amphibius conservati nel Museo di Paleontologia dell’Università

di Roma. Geologica Romana 19: 91‑119. 

• Calvini M, Siori MS, Gippoliti S, Pavia M (2016) Catalogue of the primatological

collection of the Torino University. Natural History Sciences 3 (2): 3‑26. https://doi.org/

10.4081/nhs.2016.286

• Capanna E (2015) Le antiche radici storiche di un museo naturalistico della Sapienza: Il

"Museo di Zoologia e Comparativa Anatomia". Bollettino dei Musei Comunali di Roma,

Nuova Serie. XXIX. https://doi.org/10.36165/1487

• Carvalho MR, Bockmann FA, Amorim DS, Vivo M, Toledo-Piza M, Menezes NA,

Figueiredo JL, Castro RM, Gill AC, McEachran JD, Compagno LJ, Schelly RC, Britz R,

Lundberg JG, Vari RP, Nelson G (2005) Revisiting the Taxonomic Impediment. Science

307 (5708). https://doi.org/10.1126/science.307.5708.353b

14 Bezerra A et al

https://doi.org/10.3897/zookeys.456.8862
https://doi.org/10.3897/zookeys.456.8862
https://doi.org/10.3897/zookeys.1104.79823
https://doi.org/10.3897/zookeys.1104.79823
https://www.biodiversitylibrary.org/part/113718
https://doi.org/10.11606/1807-0205/2018.58.33
https://doi.org/10.1111/mec.12516
https://doi.org/10.1111/mec.12516
https://doi.org/10.5962/bhl.title.120244
https://doi.org/10.1093/jmammal/gyx147
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2595236
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2595236
https://doi.org/10.4081/nhs.2016.286
https://doi.org/10.4081/nhs.2016.286
https://doi.org/10.36165/1487
https://doi.org/10.1126/science.307.5708.353b


• Ceballos G, Ehrlich P, Dirzo R (2017) Biological annihilation via the ongoing sixth mass

extinction signaled by vertebrate population losses and declines. Proceedings of the

National Academy of Sciences 114 (30). https://doi.org/10.1073/pnas.1704949114

• Cerilli E, Fatucci M (2021) Taphonomic analysis and morphotypical characterisation of

the Medieval dog from the Castle of Santa Severa (Latium, Italy). Environmental

Archaeology https://doi.org/10.1080/14614103.2021.1942743

• Cilli E, Fontani F, Ciucani MM, Pizzuto M, Di Benedetto P, De Fanti S, Mignani T, Bini C,

Iacovera R, Pelotti S, Spadola F, Luiselli D, Lo Brutto S (2023) Museomics provides

insights into conservation and education: the instance of an African lion specimen from

the Museum of Zoology "Pietro Doderlein". Diversity 15 (1). https://doi.org/10.3390/

d15010087

• CITES – Convention on International Trade in Endangered Species of Wild Fauna and

Flora (2023) The CITEs Appendices: Appendices I, II and III. https://cites.org/eng/app/

index.php. Accessed on: 2024-4-04.

• Clot-Bey A (1840) Aperçu Général sur l'Egypte: ouvrage orné d'un portrait et de

plusieurs cartes et plans coloriés. P Fortinr, Masson et C , Paris tome premier https://

doi.org/10.11588/diglit.5390

• Colella JP, Stephens RB, Campbell ML, Kohli BA, Parsons DJ, McLean BS (2021) The

open-specimen movement. Bioscience 71 https://doi.org/10.1093/biosci/biaa146

• Di Russo E, Gippoliti S, Bezerra AM, Aruta A, Solano S, Castiglia R (2024) La

collezione vertebratologica del Museo di Anatomia Comparata “Giovanni Battista

Grassi". Museologia Scientifica. Memorie 23: 84‑92. URL: https://www.research

gate.net/publication/379078452_La_collezione_vertebratologica_del_Museo_

di_Anatomia_Comparata_Giovanni_Battista_

• Ernst M, Jønsson KA, Ericson PG, Blom MP, Irested M (2022) Utilizing museomics to

trace the complex history and species boundaries in an avian-study system of

conservation concern. Heredity 128 https://doi.org/10.1038/s41437-022-00499-0

• Feijó A, Patterson B, Cordeiro-Estrela P (2018) Taxonomic revision of the long-nosed

armadillos, genus Dasypus Linnaeus, 1758 (Mammalia, Cingulata). PLOS One 13 (4). 

https://doi.org/10.1371/journal.pone.0195084

• GBIF (2024) Global Registry of Scientific Collections. ttps://scientific-collections.gbif.org/

. Accessed on: 2024-4-04.

• Ghiraldi L, Carmignotto A, Tosetto V, Ingleby S, Eldridge M (2021) Revised catalogue of

monotremes and marsupials in the historic mammal collection housed at Museo

Regionale di Scienze Naturali of Torino, Italy. Bonn Zoological Bulletin 70: 1‑14. https://

doi.org/10.20363/BZB-2021.70.1.001

• Giarla TC, Voss RS (2020) On the identity of Victoria's Mouse Opossum, Marmosa

regina Thomas, 1898. American Museum Novitates 3960: 1‑16. https://doi.org/

10.1206/3960.1

• Gippoliti S, Castiglia R (2020) Neotropical mammals in natural history collections and

research in Rome, Italy. Boletim do Museu Paraense Emílio Goeldi - Ciências Naturais

15 (3): 851‑862. https://doi.org/10.46357/bcnaturais.v15i3.254

• Giuseppini S, Capanna E (2010) The Museum of Comparative Anatomy: from

Archigymnasium to La Sapienza (1800-1980). Museologia Scientifica Nuova Serie 4:

24‑42. URL: https://www.anms.it/upload/rivistefiles/231.PDF

• Iannucci A, Sardella R, Strani F, Mecozzi B (2020) Size shifts in late Middle Pleistocene

to Early Holocene Sus scrofa (Suidae, Mammalia) from Apulia (southern Italy):

ie

Disseminating “hidden” scientific collections: the medium and large-sized ter ... 15

https://doi.org/10.1073/pnas.1704949114
https://doi.org/10.1080/14614103.2021.1942743
https://doi.org/10.3390/d15010087
https://doi.org/10.3390/d15010087
https://cites.org/eng/app/index.php
https://cites.org/eng/app/index.php
https://doi.org/10.11588/diglit.5390
https://doi.org/10.11588/diglit.5390
https://doi.org/10.1093/biosci/biaa146
https://www.researchgate.net/publication/379078452_La_collezione_vertebratologica_del_Museo_di_Anatomia_Comparata_Giovanni_Battista_
https://www.researchgate.net/publication/379078452_La_collezione_vertebratologica_del_Museo_di_Anatomia_Comparata_Giovanni_Battista_
https://www.researchgate.net/publication/379078452_La_collezione_vertebratologica_del_Museo_di_Anatomia_Comparata_Giovanni_Battista_
https://doi.org/10.1038/s41437-022-00499-0
https://doi.org/10.1371/journal.pone.0195084
http://ttps://scientific-collections.gbif.org/
https://doi.org/10.20363/BZB-2021.70.1.001
https://doi.org/10.20363/BZB-2021.70.1.001
https://doi.org/10.1206/3960.1
https://doi.org/10.1206/3960.1
https://doi.org/10.46357/bcnaturais.v15i3.254
https://www.anms.it/upload/rivistefiles/231.PDF


ecomorphological adaptations? Hystrix, the Italian Journal of Mammalogy 31 (1): 10‑20.

https://doi.org/10.4404/hystrix-00258-2019

• Iannucci A, Bellucci L, Conti J, Mazzini I, Mecozzi B, Sardella R, Iurino DA (2022)

Neurocranial anatomy of Sus arvernensis (Suidae, Mammalia) from Collepardo (Early

Villafranchian; Central Italy): taxonomic and biochronological implications. Historical

Biology 34 https://doi.org/10.1080/08912963.2021.1902999

• IUCN (2023) The IUCN Red List of Threatened Species, version 2022-2. https://

www.iucnredlist.org/. Accessed on: 2024-4-04.

• Lo Brutto S, Badalucco A, Iacovera R, Cilli E, SaSarà M (2023) Checklist of the

Mammal Collection preserved at the University of Palermo under the framework of the

National Biodiversity Future Center. Diversity 15 (4). https://doi.org/10.3390/d15040518

• Maio N, Capanna E, Cagnolaro L (2014) La collezione cetologica del Museo di

Anatomia Comparata “Battista Grassi” dell’Università di Roma “Sapienza” (Mammalia,

Cetacea). Museologia Scientifica Memorie 12: 309‑322. URL: https://www.anms.it/

upload/rivistefiles/3b302f8fd8acf50e072bae8544e6e8fb.pdf

• Mammal Diversity Database (2024) Mammal Diversity Database v1.12 [dataset].

Zenodo https://doi.org/10.5281/zenodo.4139722

• Mandrioli M (2016) MUSEomica: quando la genomica entra in museo. Quaderni del

Museo Civico di Storia Naturale di Ferrari 14: 53‑70. URL: https://hdl.handle.net/

11380/1110603

• Marsh C, Sica Y, Burgin C, Dorman W, Anderson R, del Toro Mijares I, Vigneron J,

Barve V, Dombrowik V, Duong M, Guralnick R, Hart J, Maypole JK, McCall K, Ranipeta

A, Schuerkmann A, Torselli M, Lacher T, Mittermeier R, Rylands A, Sechrest W, Wilson

D, Abba A, Aguirre L, Arroyo‐Cabrales J, Astúa D, Baker A, Braulik G, Braun J, Brito J,

Busher P, Burneo S, Camacho MA, Cavallini P, de Almeida Chiquito E, Cook J,

Cserkész T, Csorba G, Cuéllar Soto E, da Cunha Tavares V, Davenport TB, Deméré T,

Denys C, Dickman C, Eldridge MB, Fernandez‐Duque E, Francis C, Frankham G,

Franklin W, Freitas T, Friend JA, Gadsby E, Garbino GT, Gaubert P, Giannini N, Giarla

T, Gilchrist J, Gongora J, Goodman S, Gursky‐Doyen S, Hackländer K, Hafner M,

Hawkins M, Helgen K, Heritage S, Hinckley A, Hintsche S, Holden M, Holekamp K,

Honeycutt R, Huffman B, Humle T, Hutterer R, Ibáñez Ulargui C, Jackson S, Janecka J,

Janecka M, Jenkins P, Juškaitis R, Juste J, Kays R, Kilpatrick CW, Kingston T,

Koprowski J, Kryštufek B, Lavery T, Lee T, Leite YR, Novaes R, Lim B, Lissovsky A,

López‐Antoñanzas R, López‐Baucells A, MacLeod C, Maisels F, Mares M, Marsh H,

Mattioli S, Meijaard E, Monadjem A, Morton FB, Musser G, Nadler T, Norris R, Ojeda A,

Ordóñez‐Garza N, Pardiñas UJ, Patterson B, Pavan A, Pennay M, Pereira C, Prado J,

Queiroz H, Richardson M, Riley E, Rossiter S, Rubenstein D, Ruelas D, Salazar‐Bravo

J, Schai‐Braun S, Schank C, Schwitzer C, Sheeran L, Shekelle M, Shenbrot G, Soisook

P, Solari S, Southgate R, Superina M, Taber A, Talebi M, Taylor P, Vu Dinh T, Ting N,

Tirira D, Tsang S, Turvey S, Valdez R, Van Cakenberghe V, Veron G, Wallis J, Wells R,

Whittaker D, Williamson E, Wittemyer G, Woinarski J, Zinner D, Upham N, Jetz W

(2022) Expert range maps of global mammal distributions harmonised to three

taxonomic authorities. Journal of Biogeography 49 (5): 979‑992. https://doi.org/10.1111/

jbi.14330

• Mecozzi B, Iannucci A, Mancini M, Tentori D, Cavasinni C, Conti J, Messina MY, Sarra

A, Sardella R (2023) Reinforcing the idea of an early dispersal of Hippopotamus

amphibius in Europe: Restoration and multidisciplinary study of the skull from the

16 Bezerra A et al

https://doi.org/10.4404/hystrix-00258-2019
https://doi.org/10.1080/08912963.2021.1902999
https://www.iucnredlist.org/
https://www.iucnredlist.org/
https://doi.org/10.3390/d15040518
https://www.anms.it/upload/rivistefiles/3b302f8fd8acf50e072bae8544e6e8fb.pdf
https://www.anms.it/upload/rivistefiles/3b302f8fd8acf50e072bae8544e6e8fb.pdf
https://doi.org/10.5281/zenodo.4139722
https://hdl.handle.net/11380/1110603
https://hdl.handle.net/11380/1110603
https://doi.org/10.1111/jbi.14330
https://doi.org/10.1111/jbi.14330


Middle Pleistocene of Cava Montanari (Rome, Central Italy). PLOS One 18 (11). https://

doi.org/10.1371/journal.pone.0293405

• Meloro C, Guidarelli G, Colangelo P, Ciucci P, Loy A (2017) Mandible size and shape in

extant Ursidae (Carnivora, Mammalia): A tool for taxonomy and ecogeography. Journal

of Zoological Systematics and Evolutionary Research 55 (4): 269‑287. https://doi.org/

10.1111/jzs.12171

• Mendes Pontes AR, Beltrão AC, Normande IC, Malta AJ, Silva-Junior AP, Santos AM

(2016) Mass extinction and the disappearance of unknown mammal species: scenario

and perspectives of a biodiversity hotspot’s hotspot. PLOS One 11 (5). https://doi.org/

10.1371/journal.pone.0150887

• Merzagora L, Capanna E (2001) Dal Museo Kircheriano all”Archiginnasio dela

Sapienza. In: Lo Sardo E (Ed.) I musei dell’Università di Roma nell”Ottocento.

Athanasius Kircher: Il Museo del Mondo. Edizione di Luca, Rome.

• Metaxà T (1853) Musaei Zoologici Romanae Studiorum Universitatis Catalogus"

Manuscript. Archive of the Civic Museum of Zoology. Rome.

• Nakahama N (2021) Museum specimens: An overlooked and valuable material for

conservation genetics. Ecological Research 36 (1): 13‑23. https://doi.org/

10.1111/1440-1703.12181

• Nascimento F, Vendramel R (2020) Catalog of medium and large-sized mammals from

the state of Pará, Brazil, housed in the Museu de Zoologia da Universidade de São

Paulo (MZUSP. Boletim do Museu Paraense Emílio Goeldi - Ciências Naturais 15:

863‑903. https://doi.org/10.46357/bcnaturais.v15i3.240

• Németh A, Bárány A, Csorba G, Magyari E, Pazonyi P, Pálfy J (2017) Holocene

mammal extinctions in the Carpathian Basin: a review. Mammal Review 47 (1): 38‑52. 

https://doi.org/10.1111/mam.12075

• Pandolfi L, Marra AC, Carone G, Maiorino L, Rook L (2019) A new rhinocerotid

(Mammalia, Rhinocerotidae) from the latest Miocene of Southern Italy. Historical

Biology 33 (2): 194‑208. https://doi.org/10.1080/08912963.2019.1602615

• Pasino M, Carinai A, Crobe V, Cilli L, Iacovelli MV, Perlini EM, et al. (2023) Le collezioni

museali naturalistiche come fondamentale risorsa nella ricerca scientifica: distribuzione

spazio-temporale dei reperti di grandi vertebrati marini nei musei italiani. Quaderni del

Museo Civico di Storia Naturale di Ferrara 11. URL: Quaderni del Museo https://

hdl.handle.net/11585/949052

• Pearson D, Hamilton A, Erwin T (2011) Recovery plan for the endangered taxonomy

profession. BioScience 61 (1): 58‑63. https://doi.org/10.1525/bio.2011.61.1.11

• Rondinini C, Visconti P (2015) Scenarios of large mammal loss in Europe for the 21st

century. Conservation Biology 29 (4): 1028‑1036. https://doi.org/10.1111/cobi.12532

• Roos C, Helgen KM, Portela MIguez R, Lay Thant NM, Lwin N, Ko Lin A, Lin A, Mar Yi

K, Soe P, Mar Hein Z, Nyein Myint MN, Ahmed T, Chetry D, Urh M, Veatch EG, Duncan

N, Kamminga P, Chua MH, Matauschek C, Meyer D, Liu Z, Li M, Nadler T, Fan P, Khac

Quyet L, Hofreiter M, Zinner D, Momberg F (2020) Mitogenomic phylogeny of the Asian

colobine genus Trachypithecus with special focus on Trachypithecus phayrei (Blyth,

1847) and description of a new species. Zoological Research 41 https://doi.org/

10.24272/j.issn.2095-8137.2020.254

• Roycroft E, MacDonald A, Moritz C, Moussalli A, Portela Miguez R, Rowe K (2021)

Museum genomics reveals the rapid decline and extinction of Australian rodents since

Disseminating “hidden” scientific collections: the medium and large-sized ter ... 17

https://doi.org/10.1371/journal.pone.0293405
https://doi.org/10.1371/journal.pone.0293405
https://doi.org/10.1111/jzs.12171
https://doi.org/10.1111/jzs.12171
https://doi.org/10.1371/journal.pone.0150887
https://doi.org/10.1371/journal.pone.0150887
https://doi.org/10.1111/1440-1703.12181
https://doi.org/10.1111/1440-1703.12181
https://doi.org/10.46357/bcnaturais.v15i3.240
https://doi.org/10.1111/mam.12075
https://doi.org/10.1080/08912963.2019.1602615
http://Quaderni%20del%20Museo%20https://hdl.handle.net/11585/949052
http://Quaderni%20del%20Museo%20https://hdl.handle.net/11585/949052
https://doi.org/10.1525/bio.2011.61.1.11
https://doi.org/10.1111/cobi.12532
https://doi.org/10.24272/j.issn.2095-8137.2020.254
https://doi.org/10.24272/j.issn.2095-8137.2020.254


European settlement. Proceedings of the National Academy of Sciences 118 (27). 

https://doi.org/10.1073/pnas.2021390118

• Semedo TB, Da Silva M, Gutiérrez E, Ferreira DC, Nunes MD, Mendes-Oliveira A,

Farias IP, Rossi R (2020) Systematics of neotropical spiny mice, genus Neacomys

Thomas, 1900 (Rodentia: Cricetidae), from southeastern Amazonia, with descriptions of

three new species. American Museum Novitates 3958: 1‑43. https://doi.org/

10.1206/3958.1

• Serrano-Villavicencio JE, Bartoletti T, Bueno C (2020) Mammals collected by Johann

Jakob von Tschudi in Peru during 1838-1842 for the Muséum d’Histoire Naturelle de

Neuchâtel, Switzerland. Boletim do Museu Paraense Emílio Goeldi - Ciências Naturais

15 (3): 905‑931. https://doi.org/10.46357/bcnaturais.v15i3.249

• SpeciesLink (2002) SpeciesLink project. https://specieslink.net. Accessed on:

2024-4-04.

• Theissinger K, Fernandes C, Formenti G, Bista I, Berg P, Bleidorn C, Bombarely A,

Crottini A, Gallo G, Godoy J, Jentoft S, Malukiewicz J, Mouton A, Oomen R, Paez S,

Palsbøll P, Pampoulie C, Ruiz-López M, Secomandi S, Svardal H, Theofanopoulou C,

de Vries J, Waldvogel A, Zhang G, Jarvis E, Bálint M, Ciofi C, Waterhouse R, Mazzoni

C, Höglund J, Aghayan S, Alioto T, Almudi I, Alvarez N, Alves P, Amorim do Rosario I,

Antunes A, Arribas P, Baldrian P, Bertorelle G, Böhne A, Bonisoli-Alquati A, Boštjančić L,

Boussau B, Breton C, Buzan E, Campos P, Carreras C, Castro LFC, Chueca L,

Čiampor F, Conti E, Cook-Deegan R, Croll D, Cunha M, Delsuc F, Dennis A, Dimitrov D,

Faria R, Favre A, Fedrigo O, Fernández R, Ficetola GF, Flot J, Gabaldón T, Agius D,

Giani A, Gilbert MTP, Grebenc T, Guschanski K, Guyot R, Hausdorf B, Hawlitschek O,

Heintzman P, Heinze B, Hiller M, Husemann M, Iannucci A, Irisarri I, Jakobsen K, Klinga

P, Kloch A, Kratochwil C, Kusche H, Layton KS, Leonard J, Lerat E, Liti G, Manousaki T,

Marques-Bonet T, Matos-Maraví P, Matschiner M, Maumus F, Mc Cartney A, Meiri S,

Melo-Ferreira J, Mengual X, Monaghan M, Montagna M, Mysłajek R, Neiber M, Nicolas

V, Novo M, Ozretić P, Palero F, Pârvulescu L, Pascual M, Paulo O, Pavlek M,

Pegueroles C, Pellissier L, Pesole G, Primmer C, Riesgo A, Rüber L, Rubolini D, Salvi

D, Seehausen O, Seidel M, Studer B, Theodoridis S, Thines M, Urban L, Vasemägi A,

Vella A, Vella N, Vernes S, Vernesi C, Vieites D, Wheat C, Wörheide G, Wurm Y,

Zammit G (2023) How genomics can help biodiversity conservation. Trends in Genetics

39 (7): 545‑559. https://doi.org/10.1016/j.tig.2023.01.005

• Udvardy MD (1975) A classification of the biogeographical provinces of the world

International Union of Conservation of Nature and Natural Resources. In: IUCN (Ed.)

IUCN Occasional Paper 18. IUCN URL: https://www.iucn.org/sites/default/files/import/

downloads/udvardy.pdf

• VertNet (2016) VertNet: Distributed Databases With Backbone. http://www.vertnet.org/

index.html. Accessed on: 2024-4-04.

18 Bezerra A et al

https://doi.org/10.1073/pnas.2021390118
https://doi.org/10.1206/3958.1
https://doi.org/10.1206/3958.1
https://doi.org/10.46357/bcnaturais.v15i3.249
https://specieslink.net
https://doi.org/10.1016/j.tig.2023.01.005
https://www.iucn.org/sites/default/files/import/downloads/udvardy.pdf
https://www.iucn.org/sites/default/files/import/downloads/udvardy.pdf
http://www.vertnet.org/index.html
http://www.vertnet.org/index.html


Supplementary material

Suppl. material 1: Medium and large-sized terrestrial mammal specimens at the

Museo di Anatomia Comparata “Giovanni Battista Grassi”

Authors:  Alexandra M.R Bezerra, Edoardo Di Russo and Riccardo Castiglia

Data type:  Collection database

Brief description:  Excel database of the specimens, including voucher numbers, taxa levels up

to species level, Conservations status, sex, Anatomic structure, Preservation type, Collection date,

Country, Locality and Ecoregion.

Download file (41.72 kb) 
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