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Abstract

According to the literature, there are several isolated range segments of Microtus
socialis across the Palearctic, within which the distribution of the species has mo-
saic pattern. The westernmost range segment is located in the south of Ukraine
covering steppe areas of the Crimea and southern Ukraine and stretching from the
lower reaches of the Dnipro to Melitopol in the east and to Dnipro in the north. The
social vole is represented in this centre of distribution by the subspecies Microtus
socialis nikolajevi. The Yahorlyk Kut Peninsula in Kherson Oblast represents the
westernmost edge of the subspecies’ range, where local conditions have practically
remained in their natural state and the social vole (Microtus socialis) has a substan-
tial population density. The Yahorlyk Kut Peninsula separates Yahorlyk Bay of the
Black Sea from Tendra Bay. The western part of the peninsula (5540 ha) consti-
tutes the “Yahorlyk Kut’ protected area of the Black Sea Biosphere Reserve, where
steppe habitats have been partially preserved in their natural state in contrast to the
area of the former bombing range, which was attached to the reserve in 1998,
where the steppe has slightly transformed. This is the only area of typical halophyt-
ic wormwood-—grass steppe that has avoided continuous ploughing and irrigation.
The population density of M. socialis depends on the microrelief, hydrological
conditions, and natural spring flooding. The disturbance of vegetation and soil
cover due to fires and grazing disrupt the natural population dynamics of social
voles. Recovery takes 2 to 3 years. After the cessation of the impact of hydrologi-
cal, pyrogenic, or pascual factors, population density of the social vole in different
habitats becomes balanced. Over 30 years, the population density of Microtus so-
cialis ranged from 200 to 7000 ind./ha (on average 1800 ind./ha). The amplitude of
fluctuations in the value of relative abundance in the periods between peaks is
about 15 units. The cyclicity in population dynamics of the social vole in the Ya-
horlyk Kut Peninsula is 6-8 years. The dynamics of the number of social voles is
determined by abiotic and biotic factors, which are also cyclical. Disturbances in
the cyclicity of population dynamics can occur due to ‘force majeure’ situations of
both natural and anthropogenic nature.

Cite as

Selyunina, Z. V., M. I. Nitochko. 2021. The social vole Microtus socialis (Criceti-
dae, Rodentia) in the westernmost part of its geographic range. Theriologia
Ukrainica, 22: 144-150. [In English]

© 2021 Z. V. Selyunina, M. 1. Nitochko; Published by the National Museum of Natural History, NAS of Ukraine on
behalf of Theriologia Ukrainica. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (CC BY-SA 4.0), which permits unrestricted reuse, distribution, and reproduction in any medium,
provided the original work is properly cited.


https://orcid.org/0000-0003-3037-0742
https://orcid.org/0000-0002-4666-5687

The social vole, Microtus socialis (Cricetidae, Rodentia), on the western border of its range 145

I'yproBa noaiBka Microtus socialis (Cricetidae, Rodentia) na 3axiguiii mesxi
CBOI'0 NOUIMPEHHSHA

304 B. Cemronina, Mapis 1. Hirouko

Pesrome. 3a mitepaTypHuMH JaHUMH Ha TepuTopii IlaneapkTuku iCHYIOTh JeKiIbKa 130Jb0BaHUX OCEPEAKiB, B
MEXaX SKHX PO3MOBCIODKEHHA BHAY MAaloOTh MO3aiyHMK Xapakrep. 3axigHuii ocepemok — IliBaeHHo-
Ykpaincekuii — 11e crenoBa yacTuHa Kpumy Ta miBaHsa Ykpainu: Bix noHusss p. Aninpo 1o M. Memitonons Ha
cxoi Ta 10 M. [lHinpo — Ha miBHOYi. Ha TepuTopii uporo ocepenxy memikae Microtus socialis nikolajevi. Ha
3axigHil MeXi apeay miiBUIy Ha miBocTpoBi Aropmuipkuiit Kyt (Xepconcbka 0611.), 0 3HAXOAUTHCS TIPAKTH-
YHO B MPUPOAHOMY CTaHi, ryprosa moniBka (Microtus socialis) cTBoproe moceneHHs 3i 3HAYHO LIUTBHICTIO Ha-
cenenns. IliBoctpiB Sropmmupknii Ky, Bimoxpemmoe SAropmuneky 3atoky YopHoro mops Bin TeHapiBcbkoi
3aToku. lle — eanHa OiMsHKA THIOBOTO TAIO(MITHOTO IOJMHHO-3JIAKOBOTO CTEITy, sIKa YHHUKJIA CYIIIbHOI OpaH-
ku Ta 3pomryBaHHA. Ha mimsanmi «Sropmunpkuit Kym» (5540 ra) HopHOMOpCHKOTO 06i0C(epHOTo 3amoBiaHHKA
e cren 30epircs YacTKOBO B MPHUPOAHOMY CTaHi, a Ha mpuenHaHid B 1998 poui tepuropii (3a paxyHOK JIKBi-
JIOBAHOTO BiiCHKOBOTO MOJIIrOHY) — B Majio TpancdopmoBanomy surisii. LlineHicTs Hacenenus M. socialis
3aJIeKUTh Bi MiKpopensedy, TiIpOJIOTIYHIX YMOB, IPUPOJHOTO BECHSIHOTO miaTomieHHs. [lopymeHHs poc-
JIMHHOTO Ta IPYHTOBOTO IIOKPHUBY Yepe3 MOXKEeXi Ta BUIAC TOPYIIYIOTh IPUPOAHY JHHAMIKY YHCEIBHOCTI I'yp-
TOBOIO MONIBKU. BimHOBIEHHS BinOyBaeThes 3a 2—3 poku. [licns npunuHEeHHS Iii TiapoioridyHoro, NiporeHHOro
a00 macKBaJIbHOTO (haKTOPy 3HAYCHHS IIIIBHOCTI HACEJICHHS TYPTOBOI HOJIIBKH Y Pi3HUX 0i0TONAX BUPIBHIOETH-
cst. 3a 30 piunmii nepiox winbHicTh HacenenHs: Microtus socialis komuBanacs Bix 200 10 7000 oc. /ra (B cepen-
HpoMy 1 800 oc./ra). AMILTITYJa KOJMBaHb 3HAUYCHHS BiTHOCHOI YHCEIBHOCTI Y TIEPIOAN MK IMiKaMH JOPIBHIOE
Omu3bKo 15 oguHNL BUMIipy. LIMKTi9HICTS B AMHAMIL YACETBHOCTI MOMYJIALIT TYPTOBOi MOMIBKH Ha MiBOCTPOBI
Sropmupkuii Kyt ctaHOBUTE 6—8 pokiB. [IHaMiKa YHCENBHOCTI TYPTOBOI IMOJIIBKU BH3HAYA€THCS a010THIHUMH
Ta O10THYHUMH YMHHUKAMH, 10 TAKOK MAlOTh IUKIIIYHICTb. [lOpyIIEeHHS B IUKIIYHOCTI TUHAMIKH YUCETBHOCTI
MOXYTb BifOyBaTuCs depe3 «popc-MaKOpHi» CUTYyalil K IPHUPOJHOTO, TAK i AHTPOIIOTEHHOTO XapaKTepy.

Knto4uoBi cnoBa: MIIBHICTS HAcEIEHHs, TypTOBA MOMiBKA, IPUMOPCHKI CTEIH, TUHAMIKa YHCEIBFHOCTI, K-
JIYHICTB.

Introduction

The geographic range of the species Microtus socialis has a mosaic structure. There are several
isolated range segments inhabited by different subspecies: Microtus socialis nikolajevi on left bank
of the Dnieper River at its southern reaches, in the Crimea, Donetsk Oblast, and in the south-west of
Rostov Oblast, Russia; Microtus socialis parvus in the Caucasus, Stavropol and Krasnodar oblasts
and Dagestan in Russia; Microtus socialis binominatus in Georgia, west of Azerbaijan, and Iranian
Aczerbaijan; Microtus socialis goriensis in South Ossetia; Microtus socialis astrachanensis in Kal-
mykia and Astrakhan Oblast of Russia; Microtus socialis socialis in Kazakhstan, Guryev region,
northern part of Ustyurt, in the north to the south-eastern borders of VVolgograd region (Lake Elton);
Microtus socialis gravesi in the northern Aral Sea region, Syr-Darya valley, Kzyl-Orda region, to the
east to Chui valley and eastern Kazakhstan (Lake Alokol), to the south to Tajikistan (Kuramin
ridge); Microtus socialis bogdoensis in China, Eastern Tien Shan, Bogdo ridge [Gromov 1995].

The western boundary of the range of Microtus socialis nikolajevi and the species in general is
in the Kinburn Peninsula and the Yahorlyk Kut Peninsula, but the abundance of social vole reaches
large values only in the Yahorlyk Kut Peninsula. The morphology of the subspecies distributed in
the south of Ukraine has been studied quite in detail [Synyavska et al. 2015]. The social vole is a
common representative of the steppe mammal fauna and an abundant rodent species of protected and
little transformed southern steppes.

The Yahorlyk Kut Peninsula is located in the northern part of the Black Sea between Yahorlyk
and Tendra bays of the Black Sea (in the southwest of Kherson Oblast, Ukraine). Its total area is
about 10 000 hectares, of which 5540 hectares constitute the ‘Yahorlyk Kut’ protected area of the
Black Sea Biosphere Reserve (Fig. 1).
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The aim of this research is to study the population dynamics of the social vole in the western-
most segment of its geographic range and the factors that affect species abundance.

Study area

The Yahorlyk Peninsula is a system of hypsometric terraces not separated from one another.
Their surface consists of 1-3 m thick light sandy loess-like loams, on which solonetzic chernozems,
dark-chestnut and chestnut soils were formed in complex with solonetzes [Umanets et al. 2007]. De-
sert coastal wormwood-fescue-sawdust and coastal wormwood-fescue western Black Sea complex
steppes stretch along the Black Sea coast from Yahorlyk Bay to Bilosarai Spit [Lavrenko 1980].

The largest fragment of this zonal Black Sea steppe is represented on the Yahorlyk Kut Penin-
sula. Most of these steppes have been irreversibly transformed anthropogenically. The most destruc-
tive for the steppes and their aboriginal faunal complex were ploughing, the introduction of a net-
work of irrigation canals, the creation of a network of rice checks, and overgrazing [Selyunina &
Umanets 2006]. Untouched (or little transformed) steppes have survived only in coastal areas of the
Black Sea Reserve, on the Yahorlyk Kut Peninsula, and on the coast of Yahorlyk and Tendra bays.

The complexity of the soil cover, the difference in humidity and salinity determine the
complex structure of natural vegetation. The main place in its composition is occupied by
wormwood-grass steppes, against the background of which are very large arrays of halophytic-
steppe vegetation [Umanets 2009].

The ecological and scientific value of natural complexes of the Yahorlyk Kut Peninsula is ex-
tremely high. This is the only area of typical halophytic wormwood-grass steppe, which has survived
in a slightly transformed form. Land melioration and the resulting flooding and re-salinization in the
area of Krasnoznamenska and other irrigation systems, as well as ploughing of the steppe, especially
for rice crops, have led to the irreversible degradation of this type of steppe everywhere. In the Ya-
horlyk Kut Peninsula, it has survived only due to the lack of irrigation and long-term protection
[Umanets et al. 2007]. The natural complex is represented here by the following habitats:

« Coastal deserted steppe. The coastal steppe mammal assemblage is represented by typical
steppe species. It consists of 18 mammal species belonging to 6 orders, 10 families, and 15 genera;
27.8% of species tend to synanthropization, 15.8% are threatened species, 22.2% are species com-
mon for desert steppe and 16.7% for steppe hollows. The other species are widespread and common
for the entire mammal assemblage of the coastal steppe.

» Meadows, which are located in hollows of the Black Sea steppe, are characterized by the pres-
ence of the East European vole (Microtus levis), pygmy wood mouse (Sylvaemus uralensis), north-
ern white-breasted hedgehog (Erinaceus roumanicus), and least weasel (Mustela nivalis). The lesser
white-toothed shrew (Crocidura suaveolens) [Selyunina & Moskalenko 2020] is a common species
of solonetzes and salt marshes.
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« Hollows (‘pods’), solonetzes, and coastal reed thickets.

Beside the species that are characteristic for the Black Sea zonal saline desert steppe, the mam-
mal assemblage of Yahorlyk Kut includes such widespread species as the red fox (Vulpes vulpes),
common raccoon dog (Nyctereutes procyonoides), wild boar (Sus scrofa), and, in recent years, also
wolves (Canis lupus) and badgers (Meles meles). The stone marten (Martes foina), brown rat (Rattus
norvegicus) and house mouse (Mus musculus) are distributed near human settlements.

Material and Methods

The material for the study was collected during stationary and route surveys, which are part of
the monitoring system developed in the Black Sea Biosphere Reserve, including the annual 30 km
route survey of the protected area “Yahorlyk Kut.” Censuses have been carried out annually since
1983 in all main kinds of habitats.

Census of small mammals on trap-lines has been carried out using standard mousetraps in dif-
ferent habitats for more than 30 years; the annual sampling effort was 200 trap-days.

In the period of 2010-2021, additional data was obtained by using Barber traps. In general, the
study material used in this research are the results of annual route surveys with a total length of
about 1200 km and a total sampling effort of 5000 trap-days using standard mousetraps and more
than 4500 trap-days using Berber traps.

Results and Discussion

Description of the population

The social vole Microtus socialis (Pallas, 1773) is an abundant species of mammals of the Black
Sea steppe in the Yahorlyk Peninsula. This species is also found in other parts of the Black Sea Bio-
sphere Reserve: in forest-steppe areas, in the Potiivka protected area and in the protected zone of
Tendra Bay. All these sites are located on the western border of the species’ geographic range.

In the Yahorlyk Kut protected area, the population density of M. socialis depends on the micro-
relief, hydrological conditions, disturbance of vegetation and soil cover due to fires and grazing, and
natural spring flooding. Here, at the western edge of its range, M. socialis is represented by a popula-
tion having a significant density, which in the Yahorlyk Kut Peninsula ranges in different years from
200 to 7000 individuals per hectare, on average 1800 individuals per hectare. The cyclicity of popu-
lation dynamics of the social voles equals 6 to 8 years with an amplitude of fluctuation of about 15
units in the periods between peaks and is determined by abiotic and biotic factors, which also have
cyclicity. Disturbances in the cycle of population dynamics can occur due to ‘force majeure’ situa-
tions of both natural and anthropogenic nature.

Population dynamics

To determine the population density of the social vole in different habitats, the stationary census
method was used. The relative population density is determined by the number of burrows on a giv-
en with a mandatory coefficient that characterizes the number of burrows per individuals. In addi-
tion, the trap-line method was used to determine relative abundance, where spring-loaded bar traps
were used. Since 2010, cones used as modified Barber traps for collecting herpetobiont invertebrates
[Selyunina 2000, 2003, 2017; Nitochko 2012] have also been used.

The population dynamics determined by different methods generally coincides (Fig. 2).

Over 30 years of research, the population density of Microtus socialis has changed significantly
(Table 1). Peak values, which include years with a density of more than 2500 specimens per hectare
(sp/h), were observed five times, when density values reached 25007000 sp/h (in 1992, 1996, 2002,
2014, and 2020). Minimum values (less than 500 sp/h) were also observed five times, when density
dropped to 150-500 sp/h (in 1990, 1997, 2005, 2010, and 2015-2016).
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Analysis of cyclicity of population dynamics

The cyclicity in population dynamics of the social vole in the Yahorlyk Peninsula is 6-8 years.
In one cycle, population density can change 10-12 times (Table 1). The average 30-year value of
population density in the entire area is 1800 individuals per hectare. The amplitude of fluctuations in
the value of relative abundance in periods between peaks is about 15 units (Fig. 3).

In low-lying areas of the steppe, the average long-term relative population density is about
five times lower than the average long-term value because steppe depressions are often flooded by
atmospheric or flood waters.

In areas that have experienced fire or overgrazing, the average population density of voles is
two or three times higher. After the cessation of the impact of hydrological, pyrogenic, or pascual
factor, the population density of the social vole in different habitats becomes balanced.

Table 1. Peak and minimum values of population density of M. socialis in the Yahorlytsky Kut for 30 years (ind./ha)
Tabuuus 1. [Tikosi i MiHiMansHi 3HaYeHHs mipHOCTI M. socialis na Slropnubkomy Kyty 3a 30 pokis (oc./ra)

Parameters | 1990 | 1992 | 1996 | 1997 | 2002 | 2005 | 2010 | 2014 | 2016 | 2020
Peak values (>2500 ind./ha) 4500 7000 3600 5000 2500
Minimum values (<500 ind./ha) 200 500 500 150 350
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In areas that have experienced fire or overgrazing, the average population density of voles is
two or three times higher. After the cessation of the impact of hydrological, pyrogenic, or pascual
factor, the population density of the social vole in different habitats becomes balanced.

The cyclicity of population abundance of the social vole is also determined by weather factors.
After years of maximum annual precipitation (1997, 2004, 2010, and 2016), the relative abundance
of M. socialis decreases sharply (Fig. 4). In addition, warm snowless winters, which have been ob-
served for six consecutive years, lead to the concentration of predators and the availability of muroid
rodents for both terrestrial carnivores and birds of prey due to the lack of stable snow cover [Se-
Iyunina & Moskalenko 2020]. In dry years, the abundance of social voles increases tenfold.

Conclusions

On the western border of the subspecies’ geographic range in the Yahorlyk Kut Peninsula
(Kherson Oblast, Ukraine), which is characterized by the presence of steppe habitats of nearly natu-
ral state, the social vole (Microtus socialis) has a significant population density.

The population density of M. socialis depends here on the microrelief, hydrological conditions,
natural spring flooding, and annual weather conditions. The cyclicity in the population dynamics of
the social vole in the Yahorlyk Kut Peninsula is 6-8 years.
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