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Abstract

Most existing data on the distribution of living organisms are usually contained in various taxonomic
publications, checklists and natural history collections. As a result, these data tend to be often difficult
to generalize. Biodiversity databases are an effective tool for integrating and assessing this type of
information. Our dataset, recently published in GBIF as the Darwin Core Archive, contains up-to-
date information on the occurrence of small mammals (hedgehogs, shrews, bats and rodents) in two
protected areas of European Russia: the Mordovia Nature Reserve and National Park “Smolny”. The
dataset summarizes animal occurrences from our field studies of small mammals using snap traps,
mist nets and nature observations during 2018-2023. This database consists of 7950 records of occur-
rence of small mammals, including 5672 records in the Mordovia Nature Reserve and 2278 records
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in the National park “Smolny”. Our dataset lists 35 species of small mammals from 21 genera and 9
families. Each occurrence record contains the name of the species, the basis of the record, the age and
sex of animal individual, the reproductive state of the females, the location, the date and the authors of
the record. All records are georeferenced and published in GBIF for the first time. The species richness
of small mammals noted in the protected areas of Mordovia is similar for other regions of European
Russia.

Keywords
Biodiversity, GBIE, micromammals, Mordovia Nature Reserve, national park “Smolny”, occurrence
dataset

Introduction

One of the important purposes of nature conservation is the all-taxa biodiversity
inventory (ATBI), which involves identifying all species of living organisms in a
specific geographic area (Cutko 2009; Deharveng et al. 2015). Unfortunately, much
of the existing data on the distribution of living organisms is scattered across multi-
ple sources, such as taxonomic papers, checklists and natural history collections. As
a result, these data are often difficult to assess as a whole. The GBIF project allows
researchers to combine and integrate this type of data in a unified form. The study
of biodiversity, as well as its conservation and sustainable use, cannot be realized
unless data is stored, discovered and made available for public use (Data’s 2009;
Chavan and Penev 2011). A scientific paper, that aims to discover and publish biodi-
versity data resources avoids this problem and makes biodiversity inventories more
accessible for the scientific community.

Protected areas are convenient sites for studying the biodiversity of mammals,
since they carry out systematic monitoring of the fauna and abundance of animals.
On the territory of European Russia there are more than 300 protected areas, where
such projects are being implemented, since one of the main tasks of nature reserves
and national parks is the inventory of fauna and flora (Didorchuk et al. 2005; Iv-
anchev 2005; Potapova et al. 2006; Sikkilya 2014; Dmitriev et al. 2016; Lyubimov
et al. 2018; Rutovskaya et al. 2020; Bazhenov 2021; Yakimova and Gaidysh 2021;
Vasilyev et al. 2023).

Small mammals play a key role in regulatory processes that ensure the sustain-
ability of natural ecosystems (Dickman 1999; Strann et al. 2002; Elkinton et al. 2004;
Davidson et al. 2012; Kollberg et al. 2014). Various species of small mammals are
part of complex food webs and chains, that contribute to increasing biodiversity in
their habitats (Hornfeldt et al. 2005). Abundant and widespread, small mammals
are important as a food resource necessary for the existence of many vertebrates
at higher trophic levels (Cheveau et al. 2004; Bobretsov 2016; Krebs et al. 2014).
Diversity assessment of small mammals can not only contribute to natural resource
management, but also form the basis of environmental bioindication (Pearce and
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Venier 2005; Leis et al. 2008; Bobretsov 2016; Hope et al. 2017). In addition, many
species of small mammals are reservoirs and vectors of natural focal diseases of hu-
mans and domestic animals (Bordes et al. 2015; Krucken et al. 2017; Meerburg et al.
2009; Ahissa et al. 2020). Therefore, it is necessary to conduct monitoring studies on
the species composition and distribution of small mammals, as well as the structure
and dynamics of their populations. Such studies contribute to the forecast of the
epidemiological and epizootological situation in a certain territory.

In recent years, a number of studies have been devoted to the fauna and distri-
bution of small mammals in the Middle Volga region (Bakka and Bakka 1999; Ge-
lashvili et al. 1999; Smirnov and Vekhnik 2012; Artaev and Smirnov 2016; Kirillova
et al. 2019, 2021a, 2021b; Andreychev, 2020a, 2020b; Andreychev and Kuznetsov
2020; Smirnov et al. 2022; Kirillova and Kirillov 2023). Unfortunately, these works
concerned only representatives of one or two taxonomic groups. Comprehensive
faunistic studies of small mammals in the Middle Volga region are still missing.

Our dataset “Occurrence of small mammals in Mordovia State Nature Reserve
and National Park “Smolny” (European Russia)” makes a significant contribution to
data on small mammals in the territory of European Russia (Kirillova et al. 2024),
and is based on the research of the staff of the Institute of Ecology of the Volga
River basin of RAS and the Joint Directorate of the Mordovia Nature Reserve and
National Park “Smolny”.

The dataset contains up-to-date information on occurrences of soricomorphs,
hedgehogs, bats and myomorph rodents in the territory of the Federal State Budget-
ary Institution “Zapovednaya Mordovia” (Reserved Mordovia), which includes the
Mordovia Nature Reserve and the National Park “Smolny”. These data can become
the basis for the further study of the distribution and abundance of small mammals
in the Middle Volga region.

Here we present a “data paper” (Chavan and Penev 2011; Penev et al. 2017) that
aims to describe our dataset on the occurrence of small mammals (Erinaceomor-
pha, Soricomorpha, Chiroptera and Rodentia) in the Mordovia Nature Reserve and
National Park “Smolny”, which was recently published in GBIF as the Darwin Core
Archive (Kirillova et al. 2024).

Materials and methods

Study area

Both studied protected areas are located on the territory of the Republic of Mordo-
via in the east of the Russian Plain (European Russia) (Figure 1).

The Mordovia Nature Reserve is located in the northwestern part of the Repub-
lic of Mordovia and occupies a territory approximately within 54°42,0"-54°56,0"
north latitude and 43°04,0'-43°36,0" east longitude. The area of the reserve is
321.62 km?* (Artaev et al 2012; Khapugin et al. 2016; Ruchin et al. 2016). The Na-
tional Park “Smolny” is located in the northeastern part of the Republic of Mordo-
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via and occupies a territory approximately within 54°43,0"-54°53,0 " north latitude
and 45°04,0°'-45°37,0" east longitude. The area of the national park is 363.85 km?
(Yamashkin et al. 2000; Grishutkin et al. 2013). Despite the fact that the territory
of Mordovia as a whole is characterized by a highly dissected relief, both protected
areas are characterized by flat terrain. In the National park “Smolny”, the highest
elevations are in its northern part — 214-217 m above sea level, and the lowest on
the southern border of the park — 97-107 m above sea level. In the Mordovia Na-
ture Reserve, the highest elevation is located in the southeastern part - 187.7 m; the
lowest in the west — 110-120 m above sea level (Artaev et al 2012; Yamashkin et al.
2000). The distance between the two protected areas is about 130 km. Both protect-
ed areas lie on the boundary of the taiga and forest-steppe zones (Artaev et al 2012;
Khapugin et al. 2016; Grishutkin et al. 2013), and most of their territory is occupied
by forest communities. The diversity of natural environment conditions determines
the richness of the flora and fauna of the Mordovia Nature Reserve and the National
Park “Smolny”. Currently, the Mordovia Nature Reserve is inhabited by 63 species
of mammals from seven orders and 19 families including two species of hedgehogs,
10 species of soricomorphs, 9 species of bats and 22 species of rodents (Artaev et
al 2012; Ruchin et al. 2016). The mammal fauna of the National Park “Smolny”
consists of 54 species from seven orders and 19 families, including two species of
hedgehogs, 7 species of soricomorphs, 8 species of bats and 18 species of rodents
(Grishutkin et al. 2013). We have recently recorded the presence of additional mam-
mal species in these protected areas: Microtus subterraneus (de Selys-Longchamps,
1836), Myotis nattereri (Kuhl, 1817) and Nyctalus leisleri (Kuhl, 1817) (Kirillova et
al. 2019; Smirnov et al. 2022; Kirillova and Kirillov 2023). More detailed descrip-
tions of these protected areas are given in our earlier works (Kirillova et al. 2021c,
2023).

Data on small mammals

The presented dataset contains the results of our field studies of small mammals in
the Mordovia Nature Reserve and the National Park “Smolny” conducted in 2018-
2023. This dataset is based on helminthological studies on soricomorphs and myo-
morph rodents, as well as the survey of chiropterans. The capture of small mammals
was conducted in accordance with agreements on scientific cooperation with the
Federal State Budgetary Institution “Zapovednaya Mordovia” as part of the survey
of small mammals, which is carried out annually in both protected areas.

Myomorph rodents and shrews were captured using spring metal snap traps
(120x55 mm). Trap lines with 20 snap traps at 10 m intervals were installed in for-
ests, along the forest edges, the banks of small rivers and streams, and in meadows.
Pieces of rye bread fried in sunflower oil were placed in the traps. Small rodents and
shrews were captured over five days at each site.

Chiropterans were caught at nights using mist nets. Capture was carried out in
the first half of the night, during the period of greatest activity of these animals. We
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used the common method of stretching a mist net between two sticks (Jones et al.
1996). Telescopic fishing rods 6 m long, tied to metal pegs dug into the ground, were
used as poles. As a rule, we caught bats at each research site for 2-3 nights. After
examination, we released the bats at the capture site.
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Reserve (blue frame) and National Park “Smolny” (red frame). Red circles on the map mark
locations where animals were observed.

Part of the material on small mammals (mainly shrews) was obtained during
the study of insects in the Mordovia Nature Reserve using pitfall traps (0.5-L plastic
cups with 200 ml of a 4% formaldehyde) (Golub et al. 2012). Data on E. roumanicus,
T. europaea and S. vulgaris were obtained by searching for road-kill animals and/or
direct natural observations.

The sex of small mammals was determined both visually and by helminthologi-
cal necropsy of small rodents and shrews. We determined the age of small mammals
by the degree of development of their thymus and genitalia (Bashenina 1981). In
bats, age was determined visually by the degree of mineralization of cartilage tissue
in the joints of the forelimbs (Smirnov and Vekhnik 2014; Swartz and Middleton
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2008). Small mammals were divided into three age groups: juveniles (young ani-
mals), subadults (immature) and adults (mature).

In addition, we obtained information about the reproductive state of females
noted pregnancy and the number of embryos in female small rodents and shrews.
In female bats, the presence of pregnancy was detected visually, and the lactating or
post-lactation state was also noted.

Taxonomic identification of small mammals was carried out according to Mac-
donald and Barett (2001), Pavlinov et al. (2002), Bystrakova et al. (2008), Zaitsev
(2014), Dietz and Kiefer (2016). The taxonomy of small mammals was given ac-
cording to the GBIF database (https://www.gbif.org/, accessed on 14 January 2024).

The geographic coordinates of each record are provided for the first time. We
made all geographical references by recording the coordinates of research sites, us-
ing a GPS device or Google maps (https://www.google.ru/maps/). The accuracy of
coordinate measurements is 10 m. The accuracy of determining coordinates is up to
the fourth digit. All records use the WGS-84 coordinate system.

Data were visualized using “R” programming language (2024) with “treemapify”
(Wilkins 2024) and “ggplot2” (Wickham 2016) packages. The degree of similarity of
two protected areas in the species composition of small mammals was determined
using the Jaccard index (C)). To determine species diversity, the Shannon index (H')
was calculated. The significance of differences between the values of the Shannon
index was assessed using Student's t-test (Magurran 1992).

All data is additionally available as a MySQL database for local use at: https://
figshare.com/articles/dataset/mammals_db/25285288 (Figshare 2024). Accession
options are provided in the attached “readme.txt” file.

This study was approved by the Bioethics Committee of the Institute of Ecol-
ogy of Volga River Basin of RAS (Registration number: 1/24; 26 March 2024). Our
research was conducted in compliance with the ethical standards of humane treat-
ment of animals in accordance with the recommended standards described by the
Directive of the European Parliament and of the Council of the European Union of
22 September 2010, “On the protection of animals used for scientific purposes” (EU
Directive 2010/63/EU).

Results and discussion

Structure of dataset

The dataset contains 7950 records of small mammals (Erinaceomorpha, Soricomor-
pha, Chiroptera and Rodentia) including 5672 records in the Mordovia Nature Re-
serve and 2278 records in the National Park “Smolny”.

We chose standard terms from the Darwin Core (https://dwc.tdwg.org/list/#2-
use-of-terms) to describe our database (Darwin Core 2024). Each record includes
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basic information about location (latitude/longitude), date, age and sex of the speci-
men, reproductive state of females, names of the observer and identifier (Table 1).

Table 1. Description of the dataset

Column Label Column Description

occurrencelD An identifier for the occurrence (as opposed to a particular digital record
of the occurrence)

basisOfRecord The specific nature of the data record: LivingSpecimen,
PreservedSpecimen or HumanObservation

scientificName The full scientific name, including the genus name and the lowest level of
taxonomic rank with the authority

kingdom The full scientific name of the kingdom in which the taxon is classified

phylum The full scientific name of the phylum or division in which the taxon is
classified

class The full scientific name of the class in which the taxon is classified

order The full scientific name of the order in which the taxon is classified

family The full scientific name of the family in which the taxon is classified

lifeStage The age class or life stage of the Organism(s) at the time the Occurrence
was recorded

sex The sex of the biological individual(s) represented in the Occurrence

reproductiveCondition

decimalLatitude
decimalLongitude

geodeticDatum

locality
eventDate
recordedBy
identifiedBy

The reproductive condition of the biological individual(s) represented in
the Occurrence

The geographic latitude of location in decimal degree
The geographic longitude of location in decimal degrees

The ellipsoid, geodetic datum or spatial reference system (SRS) upon
which the geographic coordinates given in decimalLatitude and
decimalLongitude are based

A spatial region or named place
The date when the Event occurred
A person responsible for recording the original Occurrence

A list of names of people who assigned the Taxon to the subject

Dataset description

The dataset lists 35 species of small mammals from 21 genera and 9 families that
we found in the Mordovia Nature Reserve and National Park “Smolny” and docu-
mented simultaneously with geographic coordinates (Table 2).

For the dataset, we identified all small mammals to the species level. The East
European vole, Microtus levis Miller, 1908 and the common vole, M. arvalis are
sibling species. In a significant part of Eurasia, including the Middle Volga region,
these two rodent species are sympatric (Baranovskiy et al. 1994; Okulova et al. 2008;
Yalkovskaya et al. 2012; Stakheev et al. 2023). Molecular-genetic studies of these
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similar rodent species have not been conducted in the study area. Therefore, occur-
rences of M. arvalis may include those of M. levis.

In our dataset the largest families in terms of species richness are Vespertilio-
nidae (10 species), Soricidae (7), Cricetidae (6) and Muridae (6) (Figure 2). This is
82.8% of all small mammal species found in the two protected areas of Mordovia.
The family Gliridae is represented here by only two species. In the Mordovia Nature
Reserve and National Park “Smolny” there is only one species each from the families
Erinaceidae, Sciuridae, Sminthidae and Talpidae.

Table 2. Taxa included in our database

Rank Scientific Name Common Name

kingdom Animalia animals

phylum Chordata chordates

class Mammalia mammals

order Chiroptera bats

order Erinaceomorpha erinaceomorphs

order Rodentia rodents

order Soricomorpha soricomorphs

family Cricetidae hamsters

family Erinaceidae hedgehogs

family Gliridae dormice

family Muridae murids

family Sciuridae squirrels

family Sminthidae birch mice

family Soricidae shrews

family Talpidae moles

family Vespertilionidae vesper bats

species Myotis brandtii Eversmann, 1845 Brandt’s bat

species Myotis dasycneme (Boie, 1825) pond bat

species Myotis daubentonii (Kuhl, 1817) Daubenton's bat

species Myotis nattereri (Kuhl, 1817) Natterer's bat

species Nyctalus leisleri (Kuhl, 1817) Leisler’s bat

species Nyctalus noctula (Schreber, 1774) Noctule bat

species Pipistrellus nathusii Keyserling & Blasius, Nathusius’ pipistrelle
1839

species Pipistrellus pygmaeus Leach, 1825 Soprano pipistrelle

species Plecotus auritus (Linnaeus, 1758) brown long-eared bat

species Vespertilio murinus Linnaeus, 1758 parti-coloured bat

species Erinaceus roumanicus Barrett-Hamilton, northern white-breasted

1900 hedgehog
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Rank Scientific Name Common Name

species Crocidura suaveolens (Pallas, 1811) lesser white-toothed shrew

species Neomys milleri Mottaz, 1907 Mediterranean water shrew

species Neomys fodiens Pennant, 1771 Eurasian water shrew

species Sorex araneus Linnaeus, 1758 Eurasian common shrew

species Sorex caecutiens Laxmann, 1788 Laxmann's shrew

species Sorex isodon Turov, 1924 Taiga shrew

species Sorex minutus Linnaeus, 1766 Eurasian pygmy shrew

species Talpa europaea Linnaeus, 1758 European mole

species Apodemus agrarius (Pallas, 1771) striped field mouse

species Apodemus flavicollis (Melchior, 1834) yellow-necked wood mouse

species Apodemus uralensis (Pallas, 1811) pygmy wood mouse

species Micromys minutus (Pallas, 1771) harvest mouse

species Mus musculus Linnaeus, 1758 house mouse

species Rattus norvegicus (Berkenhout, 1769) Norway rat

species Sicista betulina Pallas, 1779 Northern birch mouse

species Sciurus vulgaris Linnaeus, 1758 red squirrel

species Glis glis (Linnaeus, 1766) edible dormouse

species Dryomys nitedula (Pallas, 1778) forest dormouse

species Arvicola amphibius (Linnaeus, 1758) European water vole

species Myodes glareolus (Schreber, 1780) bank vole

species Microtus agrestis (Linnaeus, 1761) short-tailed field vole

species Microtus cf arvalis (Pallas, 1778) common vole / east European
vole

species Microtus oeconomus (Pallas, 1776) root vole

species Microtus subterraneus (de Selys- European pine vole

Longchamps, 1836)

In terms of the number of species, four genera of small mammals predominate:
Microtus, Myotis, and Sorex (4 species each), and Apodemus (3 species), constituting
48.6% of all animal species in the dataset. The remaining genera of small mammals
are represented by one or two species.

Among all occurrences of small mammals in two protected areas, the propor-
tion of Rodentia is much higher (63.4%) than those of Chiroptera (27.9%), Sorico-
morpha (8.6%), and Erinaceomorpha (0.1%). This is typical for both the Mordo-
via Nature Reserve and the National Park “Smolny” (Figure 3). The occurrence of
hedgehogs (Erinaceomorpha) is low (9 records in both protected areas) and is not
shown in Figure 3.
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Soricidae Gliridae | Talpidae [Sciuridae

Erinaceidae | Sminthidae

Muridae

Vespertilionidae

Number of species
. 1
. 5
. 10

Cricetidae

Figure 2. Taxonomic distribution of animal species by family in the dataset.

Occurence, %

Chiroptera Soricomorpha Rodentia

B Mordovia Nature Reserve M National Park "Smolny"

Figure 3. Distribution of small mammals by order in two protected areas.
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The number of occurrences of small mammals of different families and genera
is shown in Figure 4. The families Muridae (2557 occurrences), Cricetidae (2457),
and Vespertilionidae (2217) also predominate here, accounting for 91.0% of all oc-
currences in the dataset (Figure 4). Moreover, 91.5% of them belong to four genera
from these families: Apodemus (2546), Myodes (2275), Nyctalus (1102) and Pipist-
rellus (697), as well as the genus Sorex (661) from the family Soricidae (Figure 4).

In our dataset, M. glareolus (28.6%), A. uralensis (16.6%), N. noctula (13.4%)
and A. flavicollis (12.0%) predominate in occurrence in both protected areas. In
the Mordovia Nature Reserve, the same species of micromammals dominate: M.
glareolus (32.6%), A. uralensis (18.0%), N. noctula (15.8%), A. flavicollis (12.1%). In
the NP “Smolny” the composition of dominants is somewhat different: M. glareolus
(18.7%), A. uralensis (13.1%), P. nathusii (14.1%), A. flavicollis (11.6%), S. araneus
(10,8%).

Soricidae
Myotis ~ [wewerie

. . Pipistre/lus Occurences
Cricetidae o
Apodemus —.
B 2000
I 2500

Nyctalus

Muridae

Figure 4. Distribution of occurrences among families in the dataset.

Our dataset contains age and sex data for mammals of the orders Soricomor-
pha, Chiroptera and Rodentia. These data can serve as a basis for analyzing the
population structure of various species of small mammals. For example, Figure 5
shows the age and gender structure of the most abundant bat species in our dataset,
N. noctula.

Based on the results of our bat survey in 2018-2023, we found that females
of N. noctula significantly outnumbered males in both protected areas. Moreover,
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subadult individuals of both sexes predominate in the bat population (Figure 5). As
with other species of migratory bats, mainly females of N. noctula fly to the Middle
Volga region to breed their offspring. Only solitary males fly with females. Thus,
during our study, only 6 occurrences of adult males were recorded.

In addition, our dataset provides information on the reproductive status of fe-
males of small mammals. Thus, out of 157 adult females of N. noctula encountered
in the Mordovia Nature Reserve, 153 individuals were in the post-lactation period.
Four recorded adult females were infertile. Six pregnant, two lactating and 36 post-
lactation females were registered in the National Park “Smolny” (Kirillova et al.
2024). Findings of such females indicate the presence of bat brood colonies in the
study area.

Our data includes specimens of small mammals whose sex and age were not
determined. This is due to the fact that their carcasses in traps were eaten by forest
carnivores (mainly mustelids) and shrews. In such cases the animal’s head was usu-
ally left in the traps, from which only the species could be identified.

adult female
:E* subadult female
s}
Sif;‘) adult male

National Park

subadult male

adult female

subadult female

adult male

Mordovia Nature
Reserve

subadult male

0 50 100 150 200 250 300 350 400

Occurrences

Figure 5. Distribution of Nyctalus noctula individuals by age and sex in the dataset.

Various ecological groups of small mammals live in the protected areas of Mor-
dovia. Most of them are mesophilic species (29 out of 35), preferring moist habitats
(deciduous and mixed forests, thickets, tall-grass meadows and hayfields). Of these,
24 species are members of the forest faunal complex (all bat species, E. roumanicus,
S. araneus, S. caecutiens, S. isodon, S. minutus, T. europaea, A. agrarius, A. flavicol-
lis, A. uralensis, S. vulgaris, G. glis, D. nitedula, M. glareolus, and S. betulina). The
meadow faunal complex includes C. suaveolens, M. minutus, M. agrestis, M. cf arva-
lis, and M. subterraneus.
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Arvicola amphibius, M. oeconomus, N. milleri, and N. fodiens belongs to the
floodplain faunal complex. Occurrences of these hydrophilic species were recorded
in wetlands, along the banks of small rivers, streams and lakes.

Synanthropic rodents are M. musculus and R. norvegicus, which usually live
near humans. However, the occurrence of a single individual of M. musculus was
recorded in the National Park “Smolny” far from human habitation.

According to the lifestyle of small mammals encountered, they can be divided
into flying (all bat species), tree-dwelling (S. vulgaris, G. glis, D. nitedula), semi-
aquatic (A. amphibious, N. milleri, N. fodiens), terrestrial (E. roumanicus, C. sua-
veolens, S. araneus, S. caecutiens, S. isodon, S. minutus, A. agrarius, A. flavicollis,
A. uralensis, M. minutus, M. musculus, R. norvegicus, M. agrestis, M. cf arvalis, M.
oeconomus, M. subterraneus, M. glareolus, S. betulina) and underground (T. euro-
paea) species.

We found 30 species of small mammals in the Mordovia Nature Reserve, and
27 species in the National Park “Smolny”. In both protected areas 21 species of mi-
cromammals are common. For small mammals from two protected areas, an aver-
age degree of similarity in species composition was noted according to the Jaccard
index (0.58).

This is due to the fact that 8 species of small mammals were found only in the
Mordovia Nature Reserve (C. suaveolens, N. milleri, S. caecutiens, S. isodon, P. auri-
tus, R. norvegicus, D. nitedula, and M. oeconomus), and 5 rodent species were found
only in the National Park “Smolny” (M. musculus, S. vulgaris, G. glis, A. amphibious,
and M. subterraneus). A comparison of the small mammal fauna of two protected
areas according to the Shannon species diversity index (H') showed that the species
diversity of small mammals in the National Park “Smolny” is higher than in the
Mordovia Nature Reserve — 2.387 and 2.087, respectively. The value of the Shannon
diversity index for small mammals of the Mordovia Nature Reserve is lower, which
is associated with the high abundance of two species of small mammals in this pro-
tected area (A. uralensis and M. glareolus). For the fauna of small mammals in both
protected areas, the differences in Shannon index values are statistically significant
(P < 0.001).

The diversity of small mammals noted in the protected areas of Mordovia is
typical for European Russia (Table 3).

The species richness of 9 families of small mammals that we recorded in Mor-
dovia varies in different regions of European Russia. This is due to the varying de-
grees of knowledge of the fauna of small mammals. As a rule, in certain regions
of Russia only one group or order of small mammals has been well studied. There
are no comprehensive studies including representatives of all families and orders.
Therefore, the prospect of further study of small mammals requires complex faunis-
tic approaches, including the use of molecular genetic methods. On the territory of
European Russia, this will make it possible to clarify the distribution of mammals,
the species identity of which still remains problematic.
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Table 3. Comparison of biodiversity of some regions of European Russia at the family
level
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Vespertilionidae 100 15 7 11 12 12 15
Erinaceidae 1 0 1 0 0 0
Soricidae 7 4 6 7 3 4 4
Talpidae 1 1 1 1 0 0 0
Cricetidae 6 6 8 5 6 7 4
Muridae 6 6 3 4 5 6 5
Gliridae 2 2 0 0 0 2 1
Sciuridae 1 2 0 0 0 0 4
Sminthidae 1 - 1 1 1 1 1
Total 35 37 26 30 27 32 34

Note: ' Number of species.
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