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We analysed the composition of the steppe assemblage in the mammal fauna of 
Transcarpathia (Ukraine), which is represented by three rodent species such as the  
European ground squirrel Spermophilus citellus, the common hamster Cricetus crice-
tus, and the steppe mouse Mus spicilegus. These species have not been considered in 
the composition of the local fauna or they were mentioned only in general checklists, or 
even with obvious mistakes in descriptions of both key characters and record localities. 
Here we present detailed descriptions of distribution of each steppe species based on 
actual record localities as well as ecological and biogeographic features. In total, we 
have generalized data on 13 record localities of Spermophilus citellus, 7 of Cricetus 
cricetus, and 8 of Mus spicilegus. We also revealed and described general trends in the 
distribution of these species: all of them occur in the lowland part of Transcarpathia 
between the valleys of the Tisza and Latorica rivers and adjacent areas. Generally, 
steppe species in Transcarpathia are related to anthropogenically transformed biotopes: 
the European ground squirrel mainly occurs along banks of dammed rivers in zones of 
floods, while the common hamster and the steppe mouse are both related to agricul-
tural lands. The absence of natural populations in indigenous biotopes and, in fact, the 
absence of typical key steppe habitats suggest that steppe species appeared in Trans­
carpathia as the result of expansion from their main geographic range as suitable habi-
tats gradually appeared at the range periphery. The closest centre of distribution of each 
species is located beyond the studied region, namely in the Great Hungarian Plain, and 
the records described here are marginal: they are instable and attributed to the zones 
of range pulsation, which depends on climatic factors and current landscape features of 
the lowland part of Transcarpathia. The state and dynamics of range­edge populations 
of steppe species in Transcarpathia might be largely affected by the hydrological regi me, 
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wintering conditions, human activity, etc., as well as by “edge effects” that usually take 
place in fragmented populations. The influence of such processes probably could ex-
plain the low abundance and rarity of steppe species in the region, and, in the same 
time, makes topical the issue of their conservation. At present, conservation issues es-
pecially concern two species, namely the European ground squirrel and the common 
hamster, which are keystone species in steppe and forest steppe ecosystems.

Keywords: steppe fauna, rodents, rare species, biotopes, Transcarpathia, Ukraine

INTRODUCTION
Species diversity is largely influenced by landscape heterogeneity, in each type of 

which historically unique zonal and local communities emerge. The relatively high diver-
sity of landscapes and ecological communities is particularly common for mountainous 
regions and adjacent territories, which is due to several ecological factors including 
geographical and altitudinal zonation, high density of watercourses, ecotone effects, 
artificially transformed biotopes, etc. (e.g., [39, 51]). 

The Carpathian Mountains and adjacent regions are located at the junction of forest, 
forest steppe, and steppe belts of Europe. In a biogeographic context, the Carpathian 
Basin draws a special interest since it is the westernmost fragment of the Great Eurasian 
Steppe. Steppe communities that exist here are relatively isolated and they are sur-
rounded by mountain systems having a connection with the East European steppe only 
through the northern Balkans [30]. Through this relatively narrow contact zone elements 
of the steppe fauna could enter the Carpathian Basin and disperse further north, inclu­
ding the territory of Transcarpathia (i.e. Zakarpattia Oblast), which is the most remote 
northern part of the Great Hungarian Plain (Fig. 1). Such remoteness of Transcarpathia 
from the steppe faunal core and the immediate proximity of mountain assemblages are 
the main factors drawing interest to the analysis of the species composition of lowland 
communities, particularly to the presence and distribution patterns of steppe species 
represented by range-edge populations in the region. 

Fig. 1. The location of the Transcarpa­
thian region (red frame) within the 
Car pa thian Basin

Рис. 1. Розташування Закарпатського 
регіону (червона рамка) в межах 
Карпатського басейну

The distribution of steppe species in plains is usually determined by the arrange-
ment of not only the steppe biome’s borders itself, but also of river valleys [17, 25]. 
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Research on steppe faunal assemblages allowed formulating the concept of “steppe 
faunal core” (SFC), which in Eastern Europe includes more than 30 mammalian species 
distributed mainly within the steppe belt but some of them also entering the forest 
steppe [56]. The SFC naturally decreases westward by the number of species, espe-
cially at such important biogeographic barriers as large river valleys, which generally cut 
the steppe belt from north to south into several “fragments”. Earlier, it was shown that 
the East European SFC consists of 28 mammalian species to the west from the Volga, 
16 from the Don, 12 from the Dnipro (Dnieper), 10 from the Southern Bug, and only 
7 from the Danube [56].

The Transcarpathian fauna in the context of presence and distribution of steppe 
species has not been analysed before due to several reasons. Firstly, the region is 
largely isolated from the steppe belt (both from the Northern Black Sea Region and the 
Balkans), and, secondly, steppe species are usually not considered in its fauna’s com-
position. Besides, the lack of attention to the steppe elements in the region is caused 
not only by high rarity of these animals but also because more diverse mountain com-
munities have drawn much more research interest. Therefore, steppe species in the 
fauna of Transcarpathia were either not considered at all or indicated ambiguously 
[3, 46, 47, 50, 52]. 

The aim of our research was to analyse the complete available dataset on the exact 
record localities, geographical distribution, and biotope selection of steppe mammal 
species in the Transcarpathian fauna, to describe species ranges and current state of 
population, as well as to analyse changes in the composition and distribution of steppe 
species in the region.

MATERIAL AND METHODS
Data for analysis of the Transcarpathian steppe mammal assemblage were col-

lected from several sources. Firstly, all available museum collections were examined, 
including the mammal collection of the National Museum of Natural History, NAS of 
Ukraine, Kyiv (NMNHU), State Natural History Museum, NAS of Ukraine, Lviv (SNHM) 
and three zoological museums functioning at Ukrainian national universities in Kyiv 
(ZMKU), Lviv (ZMLVU), and Uzhhorod (UZZM). 

A significant part of data was collected by critical analysis of literature sources, inter­
viewing of local zoologists and interested people (i.e. teachers, gamekeepers, hunters), 
as well as during field expeditions in 2004–2018 to the places of supposed occurrence 
of steppe species with suitable biotopes. In total, ca. 40 positive interviews of colleagues 
and residents were conducted. 

A database was created that includes all records and record localities of steppe 
mammal species, which was applied to construct maps of distribution by QGIS software 
using layers of own creation, Google map data and public domain maps (Natural Earth). 

The taxonomy and nomenclature used in this paper follows the scheme proposed 
earlier for the mammal fauna of Ukraine [60].

RESULTS AND DISCUSSION
In subsequent sections, we present the composition of steppe faunal assemblage in 

Transcarpathia. Each species is described according to a common scheme: 1) gene ral 
information, 2) signs of presence and field diagnostics, and 3) former and current records. 
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Composition of the steppe faunal assemblage in Transcarpathia
According to the latest surveys of the mammalian fauna of the Ukrainian Eastern 

Carpathians [2, 3, 63] and other publications [22, 45], the presence of 10 typical steppe 
species of mammals could be expected in Transcarpathia: 

Order Rodentia (9 species):
• European ground squirrel, Spermophilus citellus (Linnaeus, 1766); • Podolian 
ground squirrel, Spermophilus odessanus Nordmann, 1840; • Nordmann birch 
mouse, Sicista loriger (Nathusius, 1840); • lesser mole rat, Nannospalax leucodon 
(Nordmann, 1840); • Balkan mole rat, Spalax graecus Nehring, 1898; • Podolian 
mole rat, Spalax zemni Erxleben, 1777; • common hamster, Cricetus cricetus (Lin-
naeus, 1758); • grey dwarf hamster, Cricetulus migratorius (Pallas, 1773); • steppe 
mouse, Mus spicilegus Petényi, 1882; 
Order Carnivora (1 species): 
• steppe polecat, Mustela eversmanii Lesson, 1827. 

Data collected during recent years clearly suggest the presence of only three of the 
10 possible steppe species, namely of the European ground squirrel (Spermophilus  
citellus), common hamster (Cricetus cricetus), and steppe mouse (Mus spicilegus), rep-
resenting three families, Sciuridae, Cricetidae, and Muridae. It is not by chance since at 
range edges and under unfavourable conditions the fauna is represented exclusively by 
species of different genera or even families, described as the “principle of monotypiza-
tion of higher taxa” [62].

The occurrence of the European ground squirrel in fauna of Transcarpathia was 
first described with record details by Reshetnyk [42]. Later, the species was mentioned 
without details in different general fauna surveys (the latest by Bashta and Potish [3]), 
and its range was recently reconstructed with information on then known records [64]. 
The common hamster was usually listed for the local fauna either based on ambiguous 
records and without description and mapping of distribution [3, 43] or it was not men-
tioned at all [31, 34]. The first report on records of M. spicilegus appeared in 2007 [3], 
although accompanied by slightly ambiguous descriptions, which allows suggesting that 
the species might have remained undiscovered in the region until recently. The idea of 
the absence of the steppe mouse in the fauna of Transcarpathia was supported earlier 
by the results of analysis of old mice samples [29].

The presence of the steppe polecat (M. eversmanii) suggested earlier in the Trans­
carpathian fauna (e.g., [52, 55]) is questionable. Firstly, current records of the species are 
unknown and museum specimens from Transcarpathia in zoological collections of 
Ukraine are absent too [13]. Secondly, analysis of literature sources revealed that locali-
ties of the species’ records presented in fauna surveys (e.g., [3, 52, 55, 63]) originated 
from Abelentsev [1], who, however, also had no actual materials and presented records 
referring to two older sources. In one publication cited by Abelentsev, there is no informa-
tion on the steppe polecat in Transcarpathia at all [12], while searches for the other source 
(Konyukhovich, 1953 as cited in [1]), were unsuccessful. However, we suggest that all 
records of the polecat in Transcarpathia originate only from the latter source. Currently, 
there is no evidence that the steppe polecat is present in fauna of Transcarpathia. 

The European ground squirrel, Spermophilus citellus (Linnaeus, 1766) 
General information. The European ground squirrel in one of the least studied ro-

dents in the Ukrainian fauna. The species is distributed in Central and Southern Europe, 
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including the countries of the European Union neighbouring with Ukraine [24; 40]. The 
ground squirrel reaches the territory of Ukraine by three range fragments including the 
Transcarpathian one [61]. The occurrence of the species in Transcarpathia had been 
debated for a long time (e.g., [50, 46, 47]), although it was strongly suggested [41]. 

According to old sources, the European ground squirrel was a common species in 
the Tisza river’s valley in the late 19th century [35]. However, it was “first” discovered in 
Transcarpathia only in 1964 near Chop [42], where the species occupied old dams 
along the Tisza and Latorica rivers and had an abundance of ca. 25–30 specimens per 
hectare. Later, the European ground squirrel was mentioned only formally referring to 
Reshetnyk’s works (e.g., in [3, 21]). The first revision of the species’ distribution in the 
region was carried out in 2010 with our participation [64], which is here complemented 
by recently obtained data. 

Signs of presence and field diagnostics. If present, the species is easily notice-
able and well known to locals, especially herders and hunters. Interviewing of locals 
usually gives positive results: they easily recognise and describe the species by its 
typical stance (and sometimes its voice too) and characteristic vertical burrows. 

Records. We found 24 specimens from 4 localities in museum collections (Table 1). 
All specimens were collected in 1964 and 1966 and they are deposited in the mammal 
collection of NMNHU. In total, we have knowledge about 13 record localities of the  
European ground squirrel, the majority of which were reported by our zoologist colleagues 
from the Uzhhorod National University. Practically all record localities were reported from 
lowlands of southwest Transcarpathia, the area located along the state border. Field re-
search conducted in 2004–2006 and 2014–2018 between Uzhhorod and Chop, Chop 
and Berehovo, and Berehovo and Khust were unsuccessful further suggesting the high 
rarity of the species. Published data are extremely scarce: Reshetnyk [42] recorded the 
species in the vicinities of Chop. Later, in the survey of the mammal fauna of Transcar-
pathia, another record from “Selmentsi,” Uzhhorod Region was reported [3]. 

The common hamster, Cricetus cricetus (Linnaeus, 1758)
General information. The common hamster is a rare steppe mammal species 

that has been shown to display a clear tendency of population decline and range con-
traction during recent decades in Ukraine [31, 43, 57] as well as generally in Europe 
[26, 38, 49, 54]. In the region of the Ukrainian Carpathians, the species’ distribution is 
restricted to piedmont and adjacent lowland areas of Ciscarpathia (i.e. Prykarpattia) 
and Bukovina [43]. 

Regarding Transcarpathia, the status and distribution of the common hamster have 
been generally debated. For instance, Turyanin [52, 53] described the species for “low-
land forest steppe areas of all Ciscarpathian regions” (p. 103), but did not mention even 
a single record of the species for Transcarpathia. The common hamster is not listed 
either for Transcarpathia in the latest surveys of the Ukrainian mammal fauna [34, 57]. 
Some information, although, again, without any specific description or cartographic 
data, is given in the latest survey of the mammal fauna of Transcarpathia [3]. The au-
thors of this survey stated that the common hamster occurs in various secondary bio-
topes along the Tisza and Latorica rivers. However, on the added map, they indicated 
that the species is distributed in the entire lowland part of Transcarpathia despite their 
statement that the hamster is extremely rare in the region. On the other hand, according 
to the Red Data Book of Ukraine (RDBU), the common hamster is absent in Transcar-
pathia at all [31].
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Table 1. Records of the European ground squirrel (S. citellus) in Transcarpathia
Таблиця 1. Знахідки ховраха європейського (S. citellus) на Закарпатті

Region Locality Year Record details Data source*

Uzhhorod Uzhhorod 1965 1 collection specimen  
(study skin No. 11864)

*collection of NMNHU, 
leg. E. Reshetnyk

-unknown- 1966 1 museum specimen  
(study skin and skull No. 5386)

*collection of UZZM, 
leg. E. Reshetnyk and 
O. Vaitsekhovska

Kholmok 2002 observation of animals *T. Dudynsky, P. Lovas, 
pers. com.

Kontsovo 2002 many burrows revealed,  
one specimen caught  
by a hunting dog

*T. Dudynsky, P. Lovas, 
pers. com.

Haloch 1985–90 observation of animals * T. Dudynsky, P. Lovas, 
pers. com.

Komarivtsi 1966 6 museum specimens (5 study 
skins and 4 skulls in UZZM 
No. 5380 (15), 5382, 5382*1, 
5685, 5387 and 1 study skin  
and skull in NMNHU No. 5685)

*collections of UZZM 
and NMNHU,  
leg. E. Reshetnyk

1985–90 observation of animals *T. Dudynsky, P. Lovas, 
pers. com.

Mali 
Selmentsi

1985–90 observation of animals *T. Dudynsky, P. Lovas, 
pers. com.

2006 burrows revealed on a pasture, 
interviewing of locals

Bashta and Potish, 2007

Solomonove 1966 10 museum specimens (study 
skins and skulls No. 5681–5684, 
5686–5691)

*collection of NMNHU, 
leg. E. Reshetnyk

Chop 1964 5 museum specimens (study 
skins and skulls No. 2853–2857)

*collection of NMNHU, 
leg. E. Reshetnyk

Solovka 2003 observation of animals *T. Dudynsky, P. Lovas, 
pers. com.

Berehovo Batovo 2003 observation of animals *T. Dudynsky, P. Lovas, 
pers. com.

Borzhava 2006 observation of a ground squirrel 
near the Vérke channel

B. Dracskó, pers. com.

Vary 1950s interviewing of elderly locals N. Mátyus, pers. com.

Vynohradiv Perekhrestia 1940s interviewing of elderly locals T. Héder, pers. com.

[Transcarpathia] -unknown- ? 1 museum specimen  
(study skin No. 8)

*collection of UZZM, 
leg. ?

* Records listed in our previous review [64]
* Знахідки, вказані у нашому попередньому огляді [64]

1 The date of record on the label of this specimen is “25.02[sic!].1966” and its inventory number indicated 
here as “No. 5382*” is actually “No. 5382” on the label, i.e. the same as the number of the previous speci-
men. Probably, these are mistakes made during copying of the original label
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Reliable records of the species in the region have not been published, which also 
indicates the lack of data and insufficient research into the hamster’s distribution in the 
region. However, during recent years we have received more and more reports on re-
cords of the species and even its relatively high abundance in some locations. The in-
crease of abundance is probably due to a population outbreak, which occurs periodi-
cally in this species [14, 37]. Such population growth was observed in 2012–2016 with 
a subsequent decline in Uzhhorod Region (V. Chumak, personal communication). 

Signs of presence and field diagnostics. Since the common hamster occurs 
mainly in agricultural lands and behaves quite aggressively, its presence is well known 
to locals. Sightings of hamsters and cases of trappings were reported from several 
sources (Table 2). 

Table 2. Records of the common hamster (C. cricetus) in Transcarpathia
Таблиця 2. Знахідки хом’яка звичайного (C. cricetus) на Закарпатті

Region Locality Year Record details Data source

Uzhhorod Chop 1966 1 museum specimen (study skin and 
skull No. 5696)

collection of NMNHU, 
leg. E. Reshetnyk

Korytniany 2005–18 observation of animals, roadkills, and 
settlements in kitchen gardens and 
fields, also many hamsters were hunted 
by domestic cats 

V. Chumak, pers. com. 

2012 2 museum specimens (skulls without 
inventory ID)

working collection of 
the authors stored 
at NMNHU, leg. 
V. Chumak 

Kholmok 1998 a dead animal found in a field along  
the railway 

V. Gleba, pers. com. 

Mukachevo Rakoshyno 1995–96 abundant on crop fields, locals killed 
may animals as pests often by filling  
the burrows with water 

R. Kish, pers. com.

2017 roadkills between Mukachevo and 
Uzhhorod 

R. Kish, pers. com.

Berehovo Velyka Bakta 1947–48 10 museum specimens (fluid preserved 
specimens No. 164–167; study skins 
and skulls No. 3733, 3734, 3736, 3737, 
3750; study skin No. 6281)

collection of NMNH, 
leg. I. Sokur 

Vary 2018 field next to an old orchard N. Mátyus, pers. com.

Vynohradiv Perekhrestia 1940s interviewing of elderly locals T. Héder, pers. com.

Curiously, in some Ukrainian speaking villages of Mukachevo Region, the local 
name of the hamster is “hyrchyk” (Ukr.: «гирчик»), which is practically the ukrainized 
reproduction of the species’ Hungarian common name “hörcsög.” This may indicate the 
long­time presence of the hamster in such villages, at least since the 19th century, when 
the region was a part of Hungary. 
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In addition to reports received from colleagues and locals, we also conducted field 
research in order to find hamsters in locations beyond the reported ones, but without 
positive results. Museum specimens of the common hamster from Transcarpathia are 
deposited mainly in the mammal collection of NMNHU, most of which were collected  
in the 1940s and 1960s.

Records. The list of records includes museum specimens and records reported  
by zoologist colleagues and local residents (Table 2). In total, we have information on 
7 record localities of the species.

The steppe mouse, Mus spicilegus Petényi, 1882
General information. The steppe mouse is a common species in the fauna of the 

Carpathian Basin, including the countries neighbouring with Transcarpathia such as 
Slovakia [8, 9, 23], Hungary [5] and Romania [4]. For Transcarpathia, the steppe mouse 
was first mentioned in 1934 from the floodplain of the Borzhava river, namely from  
vicinities of Velyki Komiaty, Vynohradiv Region [48]. However, further revision of speci-
mens revealed that they belong to M. musculus [29]. The steppe mouse was not men-
tioned at all in publications of the second half of the 20th century until the latest review 
of the mammal fauna of Transcarpathia [3]. Although, it can be also related to the fact 
that the species status of the steppe mouse was accepted in Ukraine only in 1989 [33], 
shortly after it took place in Europe [6]. 

However, the description of the steppe mouse in the above­mentioned fauna re-
view [3: 156] contains several contradictive statements, including 1) the necessity of 
discrimination of M. spicilegus from Apodemus agrarius, 2) the uncommonly large size 
of mounds described (4 m in diameter and 0.8 m in height), and 3) the construction of 
mounds from grass and remains of plants mixed up with soil. In practice, the issue is to 
discriminate the steppe mouse from M. musculus, the size of mounds is far smaller and 
their structure also differs from that described in the mentioned source. Therefore, the 
authors of the review might describe some crop residues left in the fields by farmers 
instead of mounds built by the steppe mouse. 

Signs of presence and field diagnostics. In the field, there are two reliable signs 
of the species’ presence: firstly, the specific mounds built by the animal, and secondly, 
if the animal was captured, the absence of musky scent which is a very specific feature 
of its sibling species, the house mouse, M. musculus. According to our data, mounds of 
the steppe mouse in Transcarpathia (Fig. 2–3) do not differ substantially from those 
studied in other regions of Ukraine (we have examined hundreds of them). Usually, they 
are located on fallows, ruderal lands, field edges, and harvested crop fields (sunflower, 
corn, and wheat). Small (“young”) mounds have conical shape, they are 20–70 cm  
in diameter and 25–35 cm in height, while “older” and well­constructed mounds (espe-
cially second­year ones) are elongated, 100–160 cm in length and up to 40 cm in height. 
Mounds represent, basically, plant materials collected by the animals and covered by  
a ca. 5–7 cm thick layer of ground. Around the mound, several (usually 10–15) pits can 
be found from which the mice dug out the soil. The inner structure of the examined 
mounds in Transcarpathia is usually represents three well distinguished layers: closest 
to the ground and in the centre of the mound we found ears of grasses, mainly of Se-
taria viridis, covered by a relatively thick layer of hay­like plant material, while the outer 
layer represents a ca. 5–7 cm thick cover of ground. Stocks of grains, achene, beans, 
siliques, follicles, etc. were not revealed, which allows suggesting that mounds serve 
rather for isolation (thermo- and hydro-) than food stores for winter.
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Records of the steppe mouse in Transcarpathia have yet been reported only based 
on the species’ specific mounds, and attempts of trapping animals have been unsuc-
cessful. Currently, there are data about records of mounds from 8 localities (Table 3).

Table 3. Records of the steppe mouse (M. spicilegus) in Transcarpathia
Таблиця 3. Знахідки миші курганцевої (M. spicilegus) на Закарпатті

Region Locality Year Record details Data source

Uzhhorod Palad­Komarivtsi 2005–07 ca. 10 mounds revealed [3]

Mali Heivtsi 2005–07 4 mounds revealed [3]

Mali Selmentsi 2005–07 7 mounds revealed [3]

Haloch 2005–07 11 mounds revealed [3]

Berehovo Hut 2018 14 mounds revealed on fallows, harvested 
corn fields, vineyards 

our data

Mala Byihan 2018 9 mounds revealed  on fallows and harvested 
corn fields

our data

Rafailovo 2015 ca. 10 mounds revealed on corn fields during 
harvesting

our data

Mukachevo Barkasovo 2015 ca. 10 mounds revealed on corn fields during 
harvesting

our data

Fig. 2. A mound of the steppe mouse on a harvested cornfield (left) and ears of Setaria viridis found inside 
the mound (right). Near Hut, Berehovo Region in November 2018. Scale 5 cm

Рис. 2. Курганчик миші степової на прибраному кукурудзяному полі (зліва) та колоски Setaria viridis, 
знайдені всередині курганця (справа). Околиці с. Гут Берегівського р­ну. Листопад 2018. Шкала 
5 см
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Fig. 3. A mound found on a fallow (left) and surrounded by pits from which mice burried out the soil to build 
the mound (right). Near Hut, Berehovo Region in November 2018. Scale 5 cm

Рис. 3. Курганчик, знайдений на перелозі (зліва) і оточений ямками, з яких миші викопали ґрунт для 
побудови курганця (справа). Околиці с. Гут Берегівського р­ну. Листопад 2018. Шкала 5 см

Distribution and changes in abundance of the studied species 
Analysis of all available data, often highly scarce due to the rarity of the studied 

species, allows reconstructing the distribution range of steppe species in Transcar-
pathia. In particular, data show that the range of the European ground squirrel has two 
segments in the region covering biotopes along the state border (Fig. 4), which are 
practically the continuation of the species’ main range located in the Great Hungarian 
Plain [10, 18]. 

Fig. 4. Records of the European ground 
squirrel, S. citellus, in Transcar pa­
thia in the western (A) and sou-
thern (B) range segments

Рис. 4. Знахідки ховраха європейського, 
S. citellus, на Закарпатті у захід-
ному (А) та південному (В) сег-
ментах ареалу

The European ground squirrel is represented in the region by a very scarce popula-
tion, which is concentrated in the northwest part of the Transcarpathian lowland (Uzh-
horod Region). The species’ distribution is related almost exclusively to anthropogenically 
transformed biotopes, mainly used as pastures. The vast majority of records is from the 
zones of former floodplains that were already dammed by the time of the species’ first 
records (in 1964). Earlier, it was suggested that damming of floodplains could be playing 
a major role in either preservation of ground squirrel population or, basically, its emer-
gence in the result of dispersal from neighbouring regions of Slovakia and Hungary [64]. 
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The current population decline and range contraction of S. citellus in Transcar-
pathia, which has been observed during recent decades, in our opinion, might be rela­
ted to the decrease in livestock abundance leading to the contraction of the area of 
pastures and to their successional overgrowth. 

Unlike the European ground squirrel, the common hamster has demonstrated  
a gradual increase in abundance and range, which could be related to the growing area 
of agricultural lands in the region. According to our database, the common hamster, simi-
larly to the ground squirrel, has a mosaic distribution in Transcarpathia existing in  
a number of local settlements. Most of the records are known from the lowland parts of 
Uzhhorod and Mukachevo Regions, particularly from the area between the valleys of the 
Uzh and Latorica rivers. The other, smaller range segment is located between the valleys 
of the Tisza and Borzhava rivers in the south of the Transcarpathian lowland (Fig. 5). The 
two range segments are certainly isolated, particularly by the area of the former Szernye 
Mochar (i.e. Chornyi Mochar), a grand wetland complex, which currently, however, is sub-
stantially drained. 

Available data show the contraction of the southern (B) range segment, while in the 
western segment (A) the abundance of hamsters has increased in the past 10–12 years. 
In particular, we have data on frequent sightings of hamsters by locals near their estates, 
as well as on catches of hamsters by domestic predators. For instance, in Korytniany, 
Uzhhorod Region cats could catch about 25 to 30 hamsters during summer around  
a single estate (V. Chumak, personal communication). In addition, frequent records of 
roadkills also evidence the increase in abundance, e.g. in summer 2007 the average 
number of roadkills on the 10 km long road section of Korytniany–Uzhhorod was 
3–5 hamsters every morning (V. Chumak and R. Kish, personal communication). 

Fig. 5. Records of the common hamster, 
C. cricetus, in Transcarpathia in 
the western (A) and southern (B) 
range segments

Рис. 5. Знахідки хом’яка звичайного, 
C. cricetus, на Закарпатті у захід-
ному (А) та південному (В) сег-
ментах ареалу

The growth in abundance of hamsters has been probably a temporal outbreak thus 
the general tendency of population decline still takes place and the species should be 
considered vulnerable in Transcarpathia. According to the Red Data Book of Ukraine [31], 
the reason for population decline of the common hamster in Ukraine is its extirpation by 
people. Indeed, during fieldworks in spring, hamsters may suffer large­scale extirpation 
(V. Chumak, personal communication), although, as we can see, even under the con-
stant pressure of this factor the Transcarpathian population has managed to survive and 
even increase its abundance. In our opinion, the local hamster populations in both range 
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segments are more threatened by a wide use of pesticides, which became a common 
practice during recent years.

Another important factor having influence on hamsters in case of population growth 
is the death of animals on roads, which has become usual in the western (A) range seg-
ment (in particular, near Korytniany and Rakoshyno). Obviously, the species has no 
adaptations to roads as environmental factors, and animals die when crossing roads 
attempting to migrate to new sites. For comparison, during census of roadkills con-
ducted in 2004 in Transcarpathia we did not find any dead hamsters [58], although we 
inspected roads that run through currently known localities. This also confirms the sig-
nificant population outbreak of hamsters during at least the last 10 years. 

The steppe mouse is a recently discovered thus a little known species in the Trans­
carpathian rodent fauna. The species appeared here in the early 2000s and currently 
known records allow suggesting that the steppe mouse also has a mosaic distribution 
in the region having two range segments and, respectively, two routes of expansion 
from the neighbouring Slovakia and Hungary (Fig. 6). However, such hypothesis in the 
light of little available data is highly preliminary and new findings can be expected from 
other parts of the region.

Fig. 6. Distribution of the steppe mouse, 
M. spicilegus, in Transcarpathia in 
the western (A) and southern (B) 
range segments

Рис. 6. Поширення миші курганцевої, 
M. spicilegus, на Закарпатті у за­
хідному (А) та південному (В) 
сегментах ареалу

A significant number of mounds revealed in each locality allows suggesting that the 
steppe mouse became a common species in areas of its occurrence. In Transcarpathia, 
the steppe mouse inhabits fallows, vineyards, and agricultural lands (corn, sunflower, 
and cereal fields) adapting to crop rotation. The examined content of mounds in vicini-
ties of Hut, Berehovo Region revealed the absolute predomination of ears of perennial 
grasses, particularly of Setaria viridis. This concerns even mounds located directly on 
crop fields. Possible further range dynamics of the species in the region should be  
a subject of subsequent research.

Noteworthy, all three steppe species have generally similar outlines of their distribu-
tion range, as well as similar range fragmentation into two segments, western and 
southern (see Figs 4–6). The range of each species tends to the lowland parts of valleys 
of large rivers in the bordering areas of Transcarpathia. 

Range dynamics in the context of landscape transformation 
of the Transcarpathian lowland 
Landscape transformation, especially of anthropogenic origin, has a large impact 

on distribution patterns of steppe species. Being adapted to steppe and steppe-like  
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biotopes, habitat loss leads to range contraction and fragmentation, especially on its 
edge. Among steppe species of Ukraine, such process takes place in the greater mole 
rat (Spalax microphthalmus), which population existing on the species range edge in 
Eastern Ukraine underwent significant fragmentation during the past few deca des [65]. 
Howe ver, large­scale landscape transformation also can create new habitats on range 
peripheries suitable for emergence of new populations. In case of steppe species in 
Transcarpathia, we witness an example of the latter process.

All three steppe species occur in Transcarpathia in anthropogenically transformed 
biotopes and their abundance directly depends on human activity (decrease in cattle 
breeding and successional overgrowth of pastures, increase/decrease of the area of 
arable lands, use of plant protection chemicals, etc.). It begs the conclusion that distri-
bution ranges of steppe species in the region are not natural but secondary. Moreover, 
the absence of natural populations in indigenous biotopes and, in fact, the absence of 
typical key steppe habitats suggest that steppe species appeared in Trans carpathia as 
the result of expansion from their main geographic range as suitable habitats gradually 
appeared at the range periphery. 

Natural complexes of the Transcarpathian lowland sufficiently changed during the 
past two or three centuries, and the current landscape had been formed by the middle 
of the 20th century. This could also explain the former absence of currently known 
steppe species in the Transcarpathian mammal fauna. Landscape transformation oc-
curred here in two main ways as the result of which unique animal and plant communi-
ties were lost. On the one hand, it was the large­scale deforestation [20, 36]. On the 
other, it was the regulation of rivers with damming of streambeds, as well as the drai­
nage of the Szer nye Mochar (i.e. Chornyi Mochar) along with the Szernye Lake in its 
eastern part. Szernye Mochar was a grand wetland complex in the central part of the 
Transcarpathian lowland between the valleys of the Latorica and Tisza rivers (Fig. 7) 
and it was almost completely drained in the period from the 1870s to 1950s [7, 28]. Both 
processes, i.e. defo restation and river regulation, led to the gradual increase of the area 
of disturbed and cultivated landscapes. Obviously, it contributed to the dispersal of 
steppe plant and animal species to Transcarpathia from the Great Hungarian Plain.

The natural reasons for emergence of the steppe mammalian assemblage in Trans­
carpathia could be related to the ecological plasticity of species in its composition. In 
particular, all three species occurring in the region show generalist tendencies allowing 
them to occupy suitable habitats that appear on range periphery.

An important biological feature of steppe species of Transcarpathia is also their 
way of wintering. All of the studied species, representing the northernmost steppe as-
semblages, have specific wintering adaptations practically allowing them to avoid the 
direct influence of factors of winter. The ground squirrel and the hamster hibernate in 
burrows, while the steppe mouse winters under the protection of mounds. 

Analysis of species ranges shows that the common hamster is absent in the area 
of the former Szernye Mochar, while the European ground squirrel occurs locally only in 
its northwesternmost part. In our opinion, such distribution pattern is due to the annual 
amassment of water on significant areas of the former Mochar in winter or in spring 
(Fig. 8). Respectively, the water can fill up the burrows while the animals are hibernated 
thus being unable to escape and eventually dying. 

Therefore, regular annual flooding is probably an important limiting factor for the 
ground squirrel and the hamster in the central part of the Transcarpathian lowland, while 
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Fig. 7. The former Szernye Mochar wetland (drawn after S. Frisnyák in [7]), which was gradually drained 
between the 1870s and 1950s. Consequently, unique wetland complexes were lost in areas that con-
stantly (1) or temporarily (2) were covered with water. Instead, agricultural lands, pastures and other 
secon dary biotopes emerged, suitable for steppe species

Рис. 7. Колишній водно­болотний комплекс “Сернє мочар” (згідно з рисунком S. Frisnyák за: [7]), 
який поступово було осушено з 1870­х до 1950­х рр. У результаті знищено унікальні водно­
болотні комплекси на ділянках, що постійно (1) або періодично (2) перебували під водою. На 
їхньому місці виникли агроценози, пасовища й інші вторинні біотопи, придатні для існування 
степових видів

Fig. 8. Areal flood in the territory of the former Szernye Lake, a possible limiting factor of distribution of hiber-
nating steppe mammal species in Transcarpathia. View from Nagybereg, December 2017. Courtesy 
of László Tóth

Рис. 8. Накопичення води на території колишнього озера Сернє – фактор, що, ймовірно, лімітує поши-
рення зимосплячих степових ссавців на Закарпатті. Вигляд зі с. Великі Береги, грудень 2017 р. 
Фото: Ласло Товт
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it has less impact on the steppe mouse. The steppe mouse winters close to the surface 
and, since it does not hibernate, in case of flooding is able to get into safety in time, 
while the ground squirrel and the hamster are hibernating in burrows which can be sud-
denly flooded when the animals are sleeping. Settlements of the European ground 
squirrel and the common hamster in the southern part of the former Szernye Mochar 
(range segment B) exist in well­dammed and canalized areas where the influence of 
flooding is limited, just as the distribution of these species into neighbouring and peri-
odically flooded areas, which can explain the species’ restricted distribution in this part 
of the region.

Protection and prospects of steppe species conservation
Patchy distribution pattern has an important influence on population dynamics, in 

particular due to increasing of edge effects, limited gene flow in the result of isolation 
between separate segments and the main part of the species range, increasing of in-
breeding, etc. [11, 15, 16]. As a result, the effective population size decreases that leads 
to reduction in natural population growth as well [44]. The influence of such processes 
probably takes place in the Transcarpathian part of the range of steppe species, which 
explains their low abundance and rarity, and, in the same time, makes topical the issue 
of their conservation. Currently, conservation issues especially concern two species, 
namely the European ground squirrel and the common hamster, which are keystone 
species in steppe and forest steppe ecosystems [56]. 

The current situation with S. citellus in Transcarpathia is critical due to contraction 
of the area of suitable habitats thus the species is close to extinction. In the latest edition 
of the Red Data Book of Ukraine, the species was already listed as extinct [32]. As pro-
posed earlier [64], the most promising ways of restoration of the ground squirrel popula-
tion in Transcarpathia could be the implementation of a complex of conservation measu­
res including the artificial release of animals. However, the decline in the area of suitable 
habitats, in particular due to significant reduction of cattle breeding and of grazed pas-
tures in the region, might prevent the ground squirrel’s restoration. Further existence of 
the species in the region is practically impossible without creating protected areas with 
a respective level of grazing pressure.

As mentioned above, in recent years, local increase of the hamster’s abundance 
had occurred on the background of general population decline in both Europe and 
Ukraine. The hamster is threatened in Transcarpathia due to its direct extirpation by 
people and domestic carnivores (probably by wild ones too), death on roads, use of 
plant protection chemicals, etc. The reduction of spring­sown cereals in favour of winter­
sown cereals can also affect the survival of population, since in case of reduced food 
supply females of the common hamster probably do not produce enough offspring for a 
sustainable population [27]. Yet in case of long­term preservation of current population 
trends, the expansion of the species’ range could be expected in the region. 

Currently, the steppe mouse is in the stage of range expansion and its dispersal in 
the region seems not to be limited by any obvious factor. Since the species is more com-
mon for agricultural lands, especially for field­edge habitats, human economic activity 
contributes to the species dispersal. The current dispersal of the steppe mouse in Trans­
carpathia is similar to its expansion northward in the main part of the species range in 
Ukraine, both in Podolia and in central and eastern Ukraine [19, 59].

Steppe species exist in Transcarpathia on the edge of their geographic range sur-
rounded by the Carpathians. Ecotone effects and respective consequences at the junction 
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of steppe, forest steppe, and mountain biotopes determine the biogeographic uniqueness 
of Transcarpathia as a model region in the study of co­existence of different faunal as-
semblages, in particular of steppe species alongside forest and mountain ones. 
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ЖИТТЯ НА ГРАНІ: ОСОБЛИВОСТІ ПОШИРЕННЯ СТЕПОВИХ ССАВЦІВ 
НА ЗАКАРПАТТІ (УКРАЇНА)

З. Баркасі, І. Загороднюк
Національний науково-природничий музей НАН України

вул. Богдана Хмельницького, 15, Київ 01030, Україна
e-mail: zlbarkasi@ukr.net

Проаналізовано склад степового комплексу у складі теріофауни Закарпаття 
(Україна), що представлений трьома видами гризунів: ховрах європейський (Sper-
mophilus citellus), хом’як звичайний (Cricetus cricetus) і миша курганцева (Mus spici-
legus). Ці види раніше не розглядали у складі місцевої фауни або згадували їх 
лише у загальних списках, часто навіть з очевидними помилками ключових ознак  
і місць знахідок. У цій праці ми подаємо детальний опис поширення кожного сте­
пового виду, базуючись на знахідках цих видів у біоценозах та на їхніх екологічних  
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і біогеографічних особливостях. Загалом, відомо про 13 місць спостережень Sper-
mophilus citellus, 7 – Cricetus cricetus, 8 – Mus spicilegus. Також виявлено й описано 
загальні тенденції цих видів: усі три степових види трапляються на рівнинній час-
тині Закарпаття, між долинами річок Латориця і Тиса та на прилеглих ділянках. 
З’ясо вано, що степові види на Закарпатті пов’язані з антропічно трансформовани-
ми біотопами: ховрах європейський переважно трапляється уздовж річок (дамбах 
у районах розливу) і на пасовищах, тоді як хом’як звичайний і миша курганцева 
пов’язані з агроценозами. Відсутність природних популяцій в автохтонних біотопах 
вказує на те, що степові види з’явилися на Закарпатті внаслідок експансії осно-
вного ареалу поширення у міру появи придатних для поселення оселищ на краї 
ареалу. Найближчий центр поширення кожного виду перебуває поза регіоном до-
слідження, власне на Середньодунайській низовині, а описані із Закарпаття знахід-
ки є маргінальними: вони нестабільні й належать до зон пульсації ареалу, що,  
у свою чергу, залежить від ландшафтно­кліматичних факторів і поточних ландшаф-
тних особливостей рівнинного Закарпаття. Стан і динаміка крайових популяцій сте-
пових видів на Закарпатті можуть бути значною мірою зумовлені гідрологічним ре-
жимом, умовами зимування, людською діяльністю тощо, а також “крайовими ефек-
тами”, що зазвичай мають місце у фрагментованих популяціях. Впливом таких про-
цесів можна пояснити низьку чисельність і високий ступінь раритетності степових 
видів у регіоні, що, зокрема, актуалізує питання їхньої охорони. На сьогодні питання 
охорони особливо стосується двох видів, зокрема, ховраха європейського та хом’яка 
звичайного, які є ключовими видами степових і лісостепових екосистем. 

Ключові слова: степова фауна, гризуни, рідкісні види, біотопи, Закарпаття, 
Україна
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