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ABSTRACT - A survey was designed to assess the status of the collections of recent 

mammals in Italy through 79 questionnaires mailed to the main University institutions, 

municipal, provincial or regional museums and other institutions (including some private 

collections). We received 58 questionnaires (return rate of 73%). The minimum number of 

specimens in recent mammal collections in Italy is 161,268 (70% are in Italian collections 

and 30% in exotic ones). Most of these specimens are concentrated in a quarter of the 

collections. Taxidermy is the main preservation technique, above all in exotic collections 

(84%). 82% of the exotic collections date back to the 19
th

 century, while specimens 

collected after 1950 form 91% of the Italian ones. During the 20
th

 century the Italian 

collections progressively increased in number and spread through the peninsula and in 

Sicily. Insectivora, Rodentia, Carnivora, Lagomorpha, Artiodactyla and Primates are 

represented in more than 80% of the collections. Research results the primary goal both in 

Italian (70%) and exotic (57%) collections.  

 

Key words: recent mammals, collections, Italy 

 

RIASSUNTO - Le collezioni di mammiferi attuali in Italia. Per delineare lo status delle 

collezioni museali di mammiferi attuali in Italia è stata condotta un’indagine mediante 79 

questionari inviati a istituzioni universitarie, musei civici, provinciali e regionali ed altre 

istituzioni (comprese alcune collezioni private). Abbiamo ricevuto 58 questionari (73%). In 

Italia il numero minimo di esemplari di mammiferi attuali presenti nelle collezioni è 

risultato 161.268 (il 70% in collezioni italiane, il rimanente 30% in collezioni esotiche). La 

maggior parte degli esemplari è concentrata in un quarto del totale delle collezioni indagate. 

La tassidermia costituisce la principale tecnica di conservazione, soprattutto nelle collezioni 

esotiche (84%). L’82% delle collezioni esotiche risale al XIX secolo, gli esemplari raccolti 

dopo il 1950 formano, invece, il 91% delle collezioni italiane. Durante il XX secolo le 

collezioni italiane hanno mostrato un progressivo incremento numerico insieme ad una 

crescente diffusione su gran parte del territorio nazionale ed in Sicilia. Insectivora, 

Rodentia, Carnivora, Lagomorpha, Artiodactyla e Primates si trovano in più dell’80% delle 

collezioni. La ricerca risulta la principale destinazione di uso sia per le collezioni italiane 

(70%) sia per le esotiche (57%).  

 

Parole chiave: Mammiferi attuali, collezioni, Italia 
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INTRODUCTION 
 
The Italian collections of recent 
mammals are particularly rich and 
diversified and play an important role 
in scientific research and education. 
Several works in systematics, morpho-
logy, ecology, genetics and other 
branches of biology are based on a 
great part of these collections which 
represent also a useful tool in mana-
gement and conservation of mammals. 
If these collections have to be exploited 
to the outmost by the scientific 
community, it is essential that infor-
mation about the extent and nature of 
holdings in various collections is 
readily available. Therefore the 
Associazione Teriologica Italiana 
(hereafter A.T.It.) designed a survey in 
order to provide quanti-qualitative data 
on collections of recent mammals in 
Italy. These data can help the 
researcher to find materials, otherwise 
known only at local scale or to single 
researcher, and assure a less time-
consuming data collection. Currently 
only surveys on the collections of 
Mustelids (De Marinis and Lapini, 
1994), Cetaceans (Cagnolaro, 1996) 
and Primates (Bruner and Gippoliti, 
2006a) are available. 
 
METHODS 
 
The study was carried out through 
questionnaires mailed to the main 
University institutions (hereafter UNIV), 
municipal, provincial or regional museums 
(hereafter MPRM) and other Italian 
institutions (hereafter others) between June 
2004 and November 2006. We included in 
this survey also private collections open to 
any researchers and with a considerable 

amount of specimens. The Associazione 
Nazionale Musei Scientifici, Orti Botanici 
ed Acquari (ANMS) provided the mailing 
list that was after extended by the Authors 
and some members of A.T.It. The 
geographic distribution of the Italian public 
and private collections involved in our 
survey is showed in Figure 1. 
The questionnaire was planned to assess 
the status of the mammal collections and to 
record their size (<50, 51-1,000, 1001-
10,000, >10,001 specimens) and taxonomic 
composition at order level, collecting data 
(locality: region for Italian collections and 
continent for exotic ones; period: before 
1850, 1850-1900; 1901-1950, after 1950) 
on preparation techniques (liquid preserved 
specimens, skulls and skeletons, study 
skins and mounted specimens) and uses 
(research, education and exhibition). A 
section of the questionnaire concerned the 
cataloguing form (written or computeri-
zed), data access and availability of 
published catalogues. The reference list 
gathered during this study was expanded 
through the journal Museologia scientifica 
from 1984, year of publication of the first 
issue, to 2006. 
The classification and nomenclature at 
order level adopted in the questionnaire 
followed the criteria used in the past 
century, because they are still applied in 
organizing the collections. 
Italian collections were defined “at national 
scale” if including specimens collected 
throughout Italy, or “at local scale” when 
including specimens gathered from the 
same region where the collection is located 
and/or from neighbouring ones. 
The questionnaire, the address and contacts 
of both institutions and privates included in 
this survey and several data about the 
collections are available on the web site of 
Hystrix, The Italian Journal of Mammology 
(http://www.italian-journal-of-mammalogy.it). 
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Figure 1 - Geographic distribution and number per region of public + private collections 

included in this survey. 
 

RESULTS AND DISCUSSION 

 

In total, 58 out of 79 questionnaires 

(73%) were mailed back. This high rate 

of return was largely due to several 

follow-up contacts to encourage collec-

tion curators to return their question-

naires. 

The surveyed collections are kept in 14 

UNIV, 37 MPRM and 7 others. The 

minimum number of specimens is 

161,268, of which 37% in UNIV, 39% 

in MPRM and 24% in others.  

Most collections (72%) keep specimens 

gathered in Italy (“Italian collections”) 

as well in other countries (“exotic”, 

Fig. 2). The contribution of specimens 

collected in Italy, Europe or extra-

European countries to the composition 

of the holding of a single institution is 

extremely variable (Fig. 3). 

The remaining collections (28%), 

mainly belonging to recently founded 

institutions (except for Museo Trid-

entino di Scienze Naturali and Museo 

Civico “G. Zannato”, which foundation 

dates from the first half of 20
th
 century) 

keep specimens gathered only 

throughout the Italian peninsula and 

major islands, Sicily and Sardinia (Tab. 

1 and Fig. 2).  

The parameters describing Italian and 

exotic collections are analysed separa-

tely.
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Figure 2 - Geographic distribution of Italian collections (black dots) and Italian as well 

exotic collections (grey dots). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Figure 3 - Composition (%) of the public and private collections in relation to the collecting site. 
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1. Number of specimens 
 

Some museums (Museo Civico di 

Storia Naturale “G. Doria”, Genova; 

Museo Civico di Zoologia, Roma; 

Museo di Storia Naturale, Università di 

Parma) did not distinguish Italian from 

exotic collections. Their total minimum 

number of specimens is 20,807. These 

collections are not included in this 

section. 

A total of 113,322 specimens were 

recorded for Italian collections, 90% of 

these specimens being concentrated in 

only a quarter of the collections (of  

which 50% MPRM, 29% others and 

21% UNIV). These collections contain 

1,001-10,000 specimens (79%) or more 

than 10,000 specimens (21%). Few 

universities hold more than 50% of the 

specimens. Large collections are main-

ly grouped in north-eastern Italy, even 

if the largest ones are located in 

Tuscany (Museo di Storia Naturale, 

Sezione di Zoologia, Università di 

Firenze), Latium (L. Contoli’s private 

collection) and Calabria (Dipartimento 

di Ecologia, Università della Calabria) 

(Fig. 4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 4 - Geographic distribution of small (  50 specimens), medium (  1,000), large (  

10,000) and huge (>10,000) Italian collections. 
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The remaining 10% of the total number 

of specimens is distributed in 74% of 

the collections (66% MPRM, 27% 

UNIV and 7% others). These collec-

tions contain less than 50 specimens 

(29%) or 51-1,000 specimens (71%) 

and are distributed throughout the 

peninsula and in Sicily (Fig. 4). 

Lacking quantitative data, 7% of the 

institutions (Museo delle Scienze, Por-

denone; Museo di Anatomia Compa-

rata, Università di Roma "La Sapien-

za"; Museo Civico Scienze Naturali, 

Brescia) could not be included in our 

analysis of exotic collections. 

A total of 25,645 specimens were re-

corded, 79% of which are concentrated 

in only a quarter of the collections (44% 

UNIV, holding 61% of the specimens, 

44% MPRM and just one private 

collection, holding 5% of the 

specimens). These collections contain 

1,001-10,000 specimens and are 

grouped in north-western Italy, apart 

from Museo Civico di Zoologia, Rome 

and Museo di Zoologia “P. Doderlein”, 

Dipartimento di Biologia Animale, 

Università di Palermo (Fig. 5). The 

remaining 21% of the total number of 

specimens is distributed in 76% of the 

collections (64% MPRM, 25% UNIV 

and 11% others). These collections 

contain  50 specimens (36%) or 51-

1,000 specimens (64%) and are 

scattered throughout the peninsula and 

in Sicily (Fig. 5). 
 

 
 

Figure 5 - Geographic distribution of small (  50 specimens), medium (  1,000) and large 

(  10,000) exotic collections.  
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2. Taxonomic composition  

 

Seventy per cent of the Italian 

collections (62% MPRM, 28% UNIV, 

and 10% others) keep specimens 

belonging to 6-7 orders, i.e. all the 

orders of Italian mammal fauna 

according to the traditional taxonomy. 

Most of them (69%) are collections at 

national scale. Specimens belonging to 

4-5 orders are kept by 23% of the 

collections (62% MPRM, 15% UNIV, 

and 23% others). The remaining 

collections contain specimens of 2-3 

orders or even 1 (Cetacea) and are in 

general at local scale (75%). 

Insectivora, Rodentia and Carnivora are 

represented in 93-95% of the collec-

tions, Lagomorpha, Chiroptera and 

Artiodactyla in 77-89%, whilst Cetacea 

only in 46%. This taxonomic bias was 

expected, considering that Cetacea are 

hard to collect and prepare, and 

relatively expensive to store and/or 

exhibit because of their large size. 

Therefore Cetacea are usually 

represented in a collection by several 

species with few specimens for each 

species, unlike other mammal orders. 

Museums at national scale (69%) 

generally hold specimens of Cetacea. 

Thirty-five per cent of the exotic 

collections (57% MPRM, 43% UNIV) 

contains specimens belonging to almost 

all orders of extant mammals (15-20), 

whilst 40% (19% UNIV, 50% MPRM 

and 31% others) include only a few 

orders (1-6).  

Primates, Carnivora, Artiodactyla and 

Rodentia are represented in 81% of the 

collections, as a result of several 

exploratory voyages made in the past 

and of their worldwide distribution. 

Scandentia, Dermoptera, Sirenia and 

Macroscelidea are only scantly 

represented (24%) probably because of 

their rather restricted distribution, low 

species number and relatively scarce 

abundance. These orders include 

several species regarded as endangered 

or vulnerable (cf. www.iucnredlist.org). 

 
3. Preservation techniques 

 
Taxidermy mounts, skeletons, study 

skins and fluid-preserved specimens 

were the main preservation technique 

recorded in, respectively, 45%, 34% 

21% and 8.5% of the Italian collec-

tions. In several collections (10%) there 

was not a preservation technique used 

for more than 50% of specimens. Data 

were not provided only for few 

collections (5%). 

Taxidermy was to a large extent the 

main preservation techniques (84%) in 

exotic collections. We got no data for 

21% of collections, whilst for 6% of 

them there was not a preservation 

technique used for more than 50% of 

specimens. 

 
4. Uses of collections 

 
Research was reported as the main goal 

in 70% of the Italian collections (75% 

of UNIV and 60% of MPRM). This 

high percentage could be partly 

explained by the fact that several 

MPRM, whose foundation dates to the 

second half of 20
th
 century, concen-

trated their efforts on the study of local 

fauna distribution rather than on the 

spread of knowledge about biology, 

conservation and management of 

mammals through exhibition and 

education. 
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Research (57%) and exhibition (41%) 

were the main goals in exotic 

collections. Particularly, Universities 

mainly use collections for research 

(75%), whilst MPRM use them for both 

research (52%) and exhibition (48%).  

 

5. Collecting period 

 

More than one half (58%) of the 

surveyed institutions keep collections 

dating back to the 19
th
 century; about 

one half (51%) contains specimens 

collected during the 1901-1950 period, 

whilst most of the them (91%) include 

specimens collected after 1950. 

During the last decades, in particular 

after the two World Wars, the total 

number of the Italian collections has 

trebled (Fig. 6). This marked growth 

has mainly concerned MPRM. 

The analysis of the geographic 

distribution of the collections during 

20
th
 century showed a progressive 

spread of the institutions east- and 

southwards (Fig. 7). 

A total of 25 institutions hold only 

specimens collected after 1951; more 

than one half of them (58%) keep only 

specimens collected in Italy, demon-

strating the increasing role of these 

institutions in local context. 

Most of the surveyed institutions (82%) 

keep exotic collections dating back to 

the 19
th
 century, 71% contains 

specimens collected during the period 

1901-1950, and 63% is formed by 

specimens collected after 1950. 

Considering the important role played 

by museums during the exploratory 

voyages carried out in the 18
th
 and 19

th
 

centuries, exotic collections have an 

important historical value. As expected, 

during the last decades, the total 

number of these collections has pro-

gressively decreased (Fig. 6). 

The analysis of the geographic 

distribution of the collections during 

20
th
 century showed a limited spread of 

the institutions north- and southwards, 

along the peninsula and in Sicily (Fig. 

8). In fact, while new institutions were 

founded, others did not increase any-

more the number of their specimens, 

unlike what we found for Italian collec-

tions. 

 

 

0

5

10

15

20

25

30

before 1850 1850-1900 1901-1950 after 1950

N
. 

o
f 

c
o
lle

c
ti
o
n
s

Italian Exotic

 
Figure 6 - Historical trend of Italian (A) and exotic (B) collections of recent mammals. 
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   1901 - 1950         after 1950 
 

Figure 7 - Variation in the geographic distribution of Italian collections during 19
th

 and 20
th
 

century. Collections with specimens gathered only after 1951 are marked in grey. 
 

 

6. Geographic representation of speci-

mens in the collections 

 

The collecting site was not available 

for the whole collection in 9% of the 

cases. More than one half of the Italian 

collections (57%) is at national scale 

(61% MPRM, 21% UNIV and 18% 

others), the remaining is at local scale 

(Fig. 9). These two kinds of collections 

differ in relation to collecting period, 

preservation technique, primary use 
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      before 1850                               1850 - 1900 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
       1901 - 1950                               after 1950 

 
Figure 8 - Variation in the geographic distribution of exotic collections during 19

th
 and 20

th
 

century. Collections with specimens gathered only after 1951 are marked in grey. 

 

 

and taxonomic composition (Tab. 2). 

Most of the exotic collections are 

formed by specimens coming from all 

over the world: European countries 

(78%), Africa and America (57%), 

Asia (48%) and Australia (26%).
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Figure 9 - Distribution of Italian collections. National and local scale: see text.  

 
Table 2 - Collecting period, main preservation technique, primary use and taxonomic 

composition at order level for Italian collections at local or national scale. Main = it refers 

to the technique or use reported for ≥ 50% of specimens of each collection (A: 

Artiodactyla; C: Carnivora; Ch: Chiroptera; Ct: Cetacea; I: Insectivora; L: Lagomorpha; R: 

Rodentia). 
 

Scale Collecting period (%) 

Main 

preservation 

technique  

Primary 

use 

Taxonomic 

composition 

 Before 1900 1900 -1950 After 1950 (%) (%) (%) 

Local 26 39 91 

65 

mounted 

specimens 

63 

research 

91 I, R 

87 C 

74 Ch, L 

70 A 

35 Ct 

National 82 61 91 

33 skulls and 

skeletons 

41 mounted 

specimens 

79 

research 

100 L 

97 I, R, C 

91 Ch 

82 A 

54 Ct 
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A few institutions hold only specimens 
collected in Europe (7%) or in extra-
European countries (9%). These 
collections contain less than 100 speci-
mens apart from a private collection of 
1,000 specimens of Rodentia and 
Insectivora coming from Greece and 
Spain. Data were not reported in 9% of 
questionnaires, whilst in a further 14% 
of cases collecting sites were not 
available for the whole collections or 
just for some specimens.  
 
7. Catalogues  
 
Most of Italian and exotic collections 
has both written (75% and 88%, 
respectively) and computerized (64% 
and 78%) catalogues. Few collections 
have a catalogue on the web (5% and 8 
% for Italian and exotic collections, 
respectively).  
Due to questionnaires partially filled in, 
we could not estimate how many 
specimens per collection were catalo-
gued as well as the proportion between 
written and computerized catalogues 
per collection. These data could be very 
helpful to any researcher working on 
mammalian collections. 
The published catalogues are included 
in the reference list. In order to provide 
a useful tool for researchers, many 
catalogues have been arranged per 
museum, while for other ones a refe-
rences list is added (Tab. 3).  
 
CONCLUSIONS 
 
Although the present survey cannot be 
considered exhaustive, it revealed a 
large amount of mammals housed in 
several Italian institutions. These 
collections are potentially available to 

answer a wide range of conservation 
and research questions. Unfortunately 
there are several problems with the use 
of this huge amount of data that have 
accumulated over long periods. Some 
problems are inherent to the data 
themselves (for example geographic 
gaps), someone depend from data 
access (for example the lacking of 
catalogues). In this context researchers 
can hardly relate collection data to 
various data sets (land-use, meteo-
rology, geology etc) to perform 
multivariate analyses. A standardized 
data collection and the production of 
complete and detailed catalogues, both 
in hard copy and electronically, are 
recommended.  
Historical collections can play a 
relevant role in many biological 
disciplines and in the conservation and 
management of mammals. To re-
evaluate completely the key role of 
these collections in mammalian studies 
it is necessary to re-examine the history 
of each collection, arrange the sparse 
data currently available and revise old 
catalogues. 
The new institutions should promote 
the knowledge of the local mammal 
fauna and produce a positive public 
attitude toward the conservation and 
management of wildlife. 
We hope that mammal collections can 
be periodically surveyed to provide 
updates of their status and to monitor 
changing trends in collection mana-
gement and collecting activities. This 
information is essential to plan the 
future use of the collections themselves 
Moreover periodic surveys could be an 
effective tool to promote collaboration 
among institutions both for museum 
activities and biological research. 
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