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STEPPE SPECIES OF SMALL MAMMALS IN PLEISTOCENE  
AND HOLOCENE COMMUNITIES OF NORTH EURASIA
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Finds of steppe mammal fossils in the Pleistocene-dated sediments situated 
significantly northward and westward from their modern areas are used as 
markers indicating to certain events in climate and landscape dynamics. 
Spreading of these mammals northwards is of special interest as regarded to 
be in relation with the idea that cold sandy deserts showed wide distribution 
in northern Eurasia during the Pleistocene terminal (Velichko et al., 2011). 
Information is also important to understand the directions and rates of dynamics 
of ecological niches the species at study.

Material. Data for the North Ural region were generalized from both private 
collections of authors and previous publications (Teterina, 2009); they include 
17 sites with total of 43000 small mammal molars identified. From the Middle 
Urals, 36 of sites and 200000 molars were examined (Smirnov et al., 2014). For 
the South Trans-Urals, the figures made 5 sites and 23000 molars (Kuzmina, 
2009). At the Irtysh-river low reaches, 10 sites were examined and 8000 small 
mammal molars had been identified (Smirnov et al., 1986).

The steppe haymaker and the narrow-skulled vole are members of steppe 
complex. However, species identifications of haymaker fossils found in the 
Northern and especially Pre-Polar Ural regions need special attention and 
justification, as another species, Ochotona hyperborea, is more probable to be 
found there. To distinguish the two species, one needs to analyze at least good-
preserved low jaws.

© Smirnov N.G., Kuzmina E.A., Izvarin E.P., Kropacheva Y.E., 2014
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The narrow-skulled vole is a species now inhabiting both steppes and tundra 
zone. While analyzing fossil communities found beyond modern area limits it 
is impossible to estimate their habitats accurately enough, only as “open” or 
“non-forested” areas. It is known, that the species is quite variable in concern 
to meso- or xerophilic demands. In the studies of “mixed” — hyperboreal late-
Pleistocene fauna communities, when animal species are grouped according 
to certain zonal complexes, the narrow-skulled vole was isolated as a personal 
category. The analysis also included the species which are without questions 
concerned as members of steppe complex: Allactaga major, Spermophilus 
major, Lagurus lagurus, Eolagurus luteus, Cricetulus migratorius, Allocricetulus 
eversmanni, Ellobius talpinus, Oсhotona pusilla.

Results. Dated to the Late Pleistocene time, the northernmost sites (North 
Ural) were registered for L. lagurus (60o30’N), Cr.migratorius (60o30’N), 
Spermophilus sp. (59o40’N). These remains were found in 2–3 sites, rare or 
very rare in proportions. Of all steppe species, only O. pusilla was marked even 
farther to the north (62oN); these animals store up dry grasses kept in relief 
depressions, thus deep burrows are not needed.

At latitude 59–61o N, at the Irtysh-river down-streams and its affluent 
Dem’yanka-river, 10 sites have been excavated containing Late-Pleistocene 
small mammal remains. Ochotona molars were marked in all collections, souslik 
fossils — in 4 sites, and sagebrush vole remains — in 6 sites, with their proportions 
low enough. The major part of remains was identified to the narrow-skulled 
voles, Siberian and hoofed lemmings.

Middle Urals (extended between 59–56o N) is a piece of southern part of 
fluctuating Pleistocene areas characteristic of many steppe species. Combined 
to the tundra elements, fossil communities there included all steppe complex 
species found farther to the north, and also molars of Eolagurus luteus, 
Allactaga major, Allocricetulus eversmanni. Thus, practically all the species now 
inhabiting the Trans-Urals steppes, during the Late Pleistocene time were 
spread significantly northerner, being registered in the Middle Urals and even 
in the North Urals. Only Ellobius talpinus revealed no northward shifting in the 
Urals, practically not changing its resident area part, obviously due to intimate 
adaptations to life within soil layer rich with plant roots.

Examination of by-pair correlations between frequency figures marked 
for small mammal remains in 61 Holocene and Late-Pleistocene sites in 
the Middle Urals showed that 6 species of open habitats form a correlation 
pleiad. M. gregalis reveals significant positive correlarion to all other species, 
Dicrostonyx torquatus — with all species except Ochotona. Cr. migratorius 
showed correlation with 3 species: narrow-skulled vole, sagebrush vole and 
hoofed lemming; Lagurus lagurus — with narrow-skulled vole, Dicrostonyx 
sp. and grey hamster. Lemmus sibiricus was positively correlated only with 
Dicrostonyx sp. and M. gregalis; O. pusilla — only with M. gregalis. These 
relations are in correspond to spatial niches occupied by the species during 
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Late Pleistocene time. Distribution of the steppe complex species according 
to the level of their Pleistocene shifting northwards differs from the 
Holocene pattern and from the modern one.

In the South Trans-Urals, within the territory of residential distribution 
of steppe fauna, the fauna taxa lists remained practically constant, but 
proportions between species and species groups were marked to vary. 
During the Late-Pleistocene time, sagebrush voles dominated in numbers, 
while M. gregalis turned dominant in Holocene. That is, when the narrow-
skulled vole possessed maximal by area fluctuating part of its range in the 
north and west, its percentages in the range resident part were lower than 
those of other species. Lagurus numbers demonstrated just the opposite 
pattern. Interval of its domination in communities of residential steppes 
coincides in time with its most northward expansion. In the Trans-Urals, 
late-Pleistocene time was marked for climate aridity and occurrence of some 
semi-desert animal species.

The obtained data on small mammal fossils from the North Urals or West 
Siberia revealed not a single species concerned to sandy habitats. Such species 
were not registered in the adjacent regions, too. The nearest finds of Pleistocene 
rodent remains associated to deserts are located in the South Trans-Urals and 
in Mugodzhar mountains.

The study was supported by RFBR project N 14–04–00120.
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