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The present landscape of the north-eastern 
part of Central Asia was formed at the end 
of the Pliocene. Steppe biocoenoses are 
widespread in Mongolia and in adjacent 
territories. They are much less disturbed by 
human activities than European steppes. 
Burrowing mammals, such as marmots 
and ground squirrels are an important 
component of the steppe ecosystems.

Several features of biology and behavior 
make marmots and ground squirrels the key 
components of the steppes. The vegetation 
cover changes and the diversity of the 
steppe ecosystems fauna increase under the 
influence of their burrowing activity. On the 
other hand, these mammals are the basis of 
the fodder base for many birds of prey and 
predators. Representatives of this group 
are good indicators of the environmental 
condition especially sensitive to the minor 
biotic and abiotic changes in steppe 
biocoenoses. The change in the distribution 
and number of marmots and ground 
squirrels affects the abundance and species 
composition of the steppe fauna, and in 
particular of raptor birds both now and in 
the past.

We analyzed the phylogeographical 
structure of four Marmotini species, which 
have extensive overlapping areas and 
spread over most of Mongolia. Intraspecific 
molecular-genetic variability was studied 
in the following species. The long-tailed 
ground squirrel (Urocitellus undulatus) 
currently has an extensive area consisting of 
three large parts: the Thian-Shian and Yakut 
isolates and a central massif located mainly 

Ñîâрåмåннûé ландшафò ñåâåрî-âîñòî÷-
нîé ÷аñòè Цåнòральнîé Àçèè ñфîрмè-
рîâалñя â êîнцå ïлèîцåна. Â Мîнгîлèè 
è на ñîïрåдåльнûõ òåррèòîрèяõ шèрîêî 
раñïрîñòранåнû ñòåïнûå бèîцåнîçû, гî-
раçдî мåнåå нарушåннûå дåяòåльнîñòью 
÷åлîâåêа, ÷åм åâрîïåéñêèå ñòåïè. Âажнîé 
ñîñòаâляюùåé ñòåïнûõ эêîñèñòåм яâляюòñя 
рîюùèå млåêîïèòаюùèå, â ÷аñòнîñòè, ñур-
êè è ñуñлèêè.

Äля ñурêîâ è ñуñлèêîâ õараêòåрåн ряд 
îñîбåннîñòåé бèîлîгèè è ïîâåдåнèя, êî-
òîрûå дåлаюò èõ êлю÷åâûмè âèдамè â бèî-
цåнîçå. Ïîд âлèянèåм èõ рîюùåé аêòèâ-
нîñòè èçмåняåòñя раñòèòåльнûé ïîêрîâ è 
ïîâûшаåòñя раçнîîбраçèå фаунû ñòåïнûõ 
эêîñèñòåм. Ñ другîé ñòîрîнû, ñурêè è ñуñ-
лèêè яâляюòñя îñнîâîé êîрмîâîé баçû для 
ряда õèùнûõ ïòèц è млåêîïèòаюùèõ. Ïрåд-
ñòаâèòåлè эòîé груïïû яâляюòñя õîрîшèмè 
èндèêаòîрамè ñîñòîянèя ñрåдû, îñîбåннî 
÷уâñòâèòåльнûмè дажå ê нåçна÷èòåльнûм, 
êаê бèîòè÷åñêèм, òаê è абèîòè÷åñêèм, èç-
мåнåнèям ñòåïнûõ бèîцåнîçîâ. Иçмåнåнèå 
раñïрîñòранåнèя è ÷èñлåннîñòè ñурêîâ è 
ñуñлèêîâ мîжåò îêаçûâаòь ñуùåñòâåннîå 
âлèянèå на ÷èñлåннîñòь è âèдîâîé ñîñòаâ 
ñòåïнîé фаунû, è, â ÷аñòнîñòè, õèùнûõ ïòèц 
êаê â наñòîяùåå âрåмя, òаê è â ïрîшлîм. 

Намè бûла ïрîаналèçèрîâана фèлî-
гåîграфè÷åñêая ñòруêòура ÷åòûрåõ âèдîâ 
наçåмнûõ бåлè÷ьèõ, êîòîрûå èмåюò îб-
шèрнûå ÷аñòè÷нî ïåрåêрûâаюùèåñя арå-
алû è раñïрîñòранåнû на бîльшåé ÷аñòè 
Мîнгîлèè. Âнуòрèâèдîâая мîлåêулярнî-
гåнåòè÷åñêая èçмåн÷èâîñòь бûла èçу÷åна 
у ñлåдуюùèõ âèдîâ. Äлèннîõâîñòûé ñуñлèê 
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in the territory of Mongolia. The Mongolian 
marmot (Marmota sibirica) is widely 
distributed in the territory of Mongolia, 
but its numbers nowadays have been 
significantly reduced due to overhunting 
and unfavorable climatic factors (Kolesnikov 
et al., 2009). The nominative subspecies of 
the Dahurian ground squirrel (Spermpohilus 
dauricus dauricus) is widespread in the 
eastern part of Mongolia. The pallid 
ground squirrel (S. pallidicauda) inhabits 
the aridest desert steppes, in contrast to 
the other studied species, but like the first 
two species, it has a considerably extended 
range from west to east.

A significant genetic divergence was 
found between the eastern and western 
groups of populations for M. sibirica, S. 
pallidicauda, and U. undulatus, (Kapustina 
et al., 2015). The greatest differences 
are shown in U. undulatus. This species 
has a complex genetic structure that 
does not quite agree with the subspecies 
segmentation. In particular, the nominative 
subspecies is represented by significantly 
diverging eastern and western phylogroups 
(Kapustina et al., 2014), which is consistent 
with earlier studies (Vorontsov et al., 1978; 
Frisman, Vorontsov, 1989). Possibly the 
validity and distribution of its subspecies 
require revision.

Clustering of M. sibirica phylogroups 
is concordant with the identification of its 
two subspecies: M. s. sibirica and M. s. 
caliginosus. Genetic divergence between 
Altai and Khangai populations in the latter 
was also revealed.

The lowest level of difference between 
the eastern and western phylogroups 
was found in S. pallidicuda which area 
in the Eastern part significantly decrease 
nowadays (Brandler et al., 2015).

A similar intraspecific genetic 
differentiation was found in three species 
confined to open steppe or semi-desert 
landscapes, which areas locate in the 
same geographical area and partially 
overlap, testifies to the existence in the 
past of a single ecological barrier for these 
species, forests for example, which caused 
disjunction of their areas. The location 
of such a barrier may be linked to the 
Orkhon-Selenga basin based on our data. 
The level of genetic distances separating 
the eastern and western populations of all 
three species indicates the existence of a 
paleogeographic barrier in the Middle or 
Upper Pleistocene. Our data are confirmed 
by the pattern of genetic differentiation in 

(Urocitellus undulatus) â наñòîяùåå âрåмя 
èмååò îбшèрнûé арåал, ñîñòîяùèé èç òрåõ 
бîльшèõ ÷аñòåé: òянь-шаньñêîгî è яêуòñêî-
гî èçîляòîâ è цåнòральнîгî маññèâа, раñ-
ïîлîжåннîгî â îñнîâнîм на òåррèòîрèè 
Мîнгîлèè. Мîнгîльñêèé ñурîê (Marmota 
sibirica) шèрîêî раñïрîñòранён на òåр-
рèòîрèè Мîнгîлèè, нî åгî ÷èñлåннîñòь â 
наñòîяùåå âрåмя çна÷èòåльнî ñнèçèлаñь 
âñлåдñòâèå ïåрåïрîмûñла è нåблагîïрèяò-
нûõ êлèмаòè÷åñêèõ фаêòîрîâ (Kolesnikov 
et al., 2009). Нîмèнаòèâнûé ïîдâèд да-
урñêîгî ñуñлèêа (Spermpohilus. dauricus 
dauricus) наñåляåò âîñòî÷ную ÷аñòь Мîнгî-
лèè. Блåднîõâîñòûé ñуñлèê (S. pallidicauda) 
îбèòаåò â наèбîлåå арèднûõ îïуñòûнåн-
нûõ ñòåïяõ, â îòлè÷èå îò îñòальнûõ èññлå-
дîâаннûõ âèдîâ, нî, êаê è дâа ïåрâûõ âèда 
èмååò çна÷èòåльнî ïрîòяжåннûé ñ çаïада 
на âîñòîê арåал.

Äля òрёõ âèдîâ, раñïрîñòранённûõ на 
бîльшåé ÷аñòè Мîнгîлèè, M. sibirica, S. pal-
lidicauda, è U. undulatus, îбнаружåна çна-
÷èòåльная гåнåòè÷åñêая дèâåргåнцèя мåжду 
âîñòî÷нûмè è çаïаднûмè груïïамè ïîïуля-
цèé (Каïуñòèна è др., 2015). Наèбîльшèå 
раçлè÷èя ïрîяâляюòñя у U. undulatus. У 
эòîгî âèда âûяâлåна ñлîжная гåнåòè÷åñêая 
ñòруêòура, êîòîрая нå ïîлнîñòью ñîглаñуåò-
ñя ñ ïîдâèдîâûм дåлåнèåм. Â ÷аñòнîñòè, нî-
мèнаòèâнûé ïîдâèд ïрåдñòаâлåн âîñòî÷нîé 
è çаïаднîé, çна÷èòåльнî дèâåргèрîâаâшè-
мè, фèлîгруïïамè (Каïуñòèна è др., 2014), 
÷òî ñîглаñуåòñя ñ бîлåå раннèмè èññлåдî-
âанèямè (Âîрîнцîâ è др., 1978; Фрèñман, 
Âîрîнцîâ, 1989). Âîçмîжнî, âалèднîñòь è 
раñïрîñòранåнèå фîрм эòîгî âèда òрåбуåò 
рåâèçèè.

Клаñòåрèçацèя фèлîгруïï M. sibirica 
ñîглаñуåòñя ñ âûдåлåнèåм дâуõ ïîдâèдîâ: 
M. s. sibirica è M. s. caliginosus. Таêжå âû-
яâлåна гåнåòè÷åñêая дèâåргåнцèя мåжду 
алòаéñêèмè è õангаéñêèмè ïîïуляцèямè â 
ñîñòаâå ïîñлåднåгî. 

Наèмåньшèé урîâåнь раçлè÷èé мåжду 
âîñòî÷нîé è çаïаднîé фèлîгруïïамè îб-
наружåн у S. pallidicudа, арåал êîòîрîгî â 
âîñòî÷нîé ÷аñòè çамåòнî ñîêраòèлñя â на-
ñòîяùåå âрåмя (Брандлåр è др., 2015).

Ñõîдная âнуòрèâèдîâая гåнåòè÷åñêая 
дèффåрåнцèацèя у òрåõ âèдîâ, ïрèурî-
÷åннûõ ê îòêрûòûм ñòåïнûм èлè ïîлу-
ïуñòûннûм ландшафòам, арåалû êîòîрûõ 
раñïîлîжåнû â îднîé гåîграфè÷åñêîé 
îблаñòè è ÷аñòè÷нî ïåрåêрûâаюòñя, ñâè-
дåòåльñòâуåò î ñуùåñòâîâанèè â ïрîшлîм 
åдèнîгî для эòèõ âèдîâ эêîлîгè÷åñêîгî 
барьåра, наïрèмåр, лåñнûõ маññèâîâ, 
ïîñлужèâшåгî ïрè÷èнîé дèçъюнêцèè èõ 
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the gazelle Procapra gutturosa (Sorokin et 
al., 2006).

M. sibirica, S. pallidicauda, and U. 
undulatus have a sufficiently precise, 
geographically conditioned structures of 
phylogroups in the western part of their 
ranges. The eastern parts of them are poorly 
structured, and their structure is weakly 
associated with spatial localization. The 
latter is also true for the molecular-genetic 
variability found by our group in S.d. 
dauricus, which area is completely located 
in the Eastern part of Mongolia (Kapustina 
et al., 2018). The revealed features indicate 
a long period of existence of the Daurian 
ground squirrel and other studied species 
without geographical barriers between the 
currently partially isolated populations to 
the East of the Orkhon-Selenga basin in 
Mongolia.

The genetic differentiation of studied 
species probably reflects the history of the 
formation of their areas. It may be assumed 
that once extensive Eopleistocene areas 
were fragmented by paleoclimatic changes 
in the Middle Pleistocene when periglacial 
steppe areas were fragmented by forest and 
water barriers. The subsequent aridization of 
Central Asia led to the joining of previously 
disparate sections of their areas. The 
spread of large raptor birds probably could 
correlate with the areas of Marmotini, due 
to their close relationship as a predator-prey 
species during this historical time.

The authors thank the Russian-Mongo-
lian Complex Biological Expedition of the 
RAS and ASM, the work was supported by 
grants from the RFBR.

арåалîâ. Раñïîлîжåнèå эòîгî барьåра на 
îñнîâанèè нашèõ даннûõ мîжåò бûòь ïрè-
âяçанî ê Орõîн-Ñåлåнгèнñêîму баññåéну. 
Урîâåнь гåнåòè÷åñêèõ дèñòанцèé, раçдå-
ляюùèõ âîñòî÷нûå è çаïаднûå ïîïуляцèè 
âñåõ òрåõ âèдîâ, уêаçûâаåò на ñуùåñòâî-
âанèå ïалåîгåîграфè÷åñêîгî барьåра â 
ñрåднåм èлè âåрõнåм ïлåéñòîцåнå. Нашè 
даннûå ïîдòâåрждаюòñя õараêòåрîм гå-
нåòè÷åñêîé дèффåрåнцèацèè у дçåрåна 
Procapra gutturosa (Ñîрîêèн è др., 2006).

Äля M. sibirica, S. pallidicauda è U. un-
dulatus õараêòåрна дîñòаòî÷нî ÷åòêая, 
гåîграфè÷åñêè îбуñлîâлåнная ñòруêòурè-
çацèя фèлîгруïï çаïаднîé ÷аñòè èõ арå-
алîâ. Âîñòî÷нûå ÷аñòè арåалîâ эòèõ âèдîâ 
ñлабî ñòруêòурèрîâанû, è èõ ñòруêòура 
малî ñâяçана ñ ïрîñòранñòâåннîé лîêалè-
çацèåé. Ïîñлåднåå òаêжå ñïраâåдлèâî для 
мîлåêулярнî-гåнåòè÷åñêîé èçмåн÷èâîñòè, 
âûяâлåннîé намè у S. d. dauricus, арåал êî-
òîрîгî ïîлнîñòью раñïîлîжåн â âîñòî÷нîé 
÷аñòè Мîнгîлèè (Каïуñòèна è др., 2018). 
Âûяâлåннûå îñîбåннîñòè ñâèдåòåльñòâуюò 
î длèòåльнîм ïåрèîдå ñуùåñòâîâанèя даур-
ñêîгî ñуñлèêа è другèõ èññлåдîâаннûõ намè 
âèдîâ на òåррèòîрèè Мîнгîлèè âîñòî÷нåå 
Орõîн-Ñåлåнгèнñêîгî баññåéна â уñлîâèяõ 
îòñуòñòâèя гåîграфè÷åñêèõ барьåрîâ мåж-
ду ñуùåñòâуюùèмè нûнå ÷аñòè÷нî èçîлèрî-
âаннûмè ïîïуляцèямè.

Гåнåòè÷åñêая дèффåрåнцèацèя èññлå-
дîâаннûõ âèдîâ, ïî-âèдèмîму, îòража-
åò èñòîрèю фîрмèрîâанèя èõ арåалîâ. 
Мîжнî ïрåдïîлîжèòь, ÷òî нåêîгда îб-
шèрнûå эîïлåéñòîцåнîâûå арåалû бûлè 
фрагмåнòèрîâанû â рåçульòаòå ïалåîêлè-
маòè÷åñêèõ èçмåнåнèé â ñрåднåм ïлåé-
ñòîцåнå, êîгда ñòåïнûå ïåрèгляцèальнûå 
ïрîñòранñòâа дрîбèлèñь лåñнûмè è âî-
днûмè ïрåградамè. Ïîñлåдîâаâшая çаòåм 
арèдèçацèя Цåнòральнîé Àçèè ïрèâåла ê 
ñлèянèю ранåå раçрîçнåннûõ у÷аñòêîâ èõ 
арåалîâ. Раñïрîñòранåнèå êруïнûõ õèù-
нûõ ïòèц â эòî èñòîрè÷åñêîå âрåмя âå-
рîяòнî мîглî êîррåлèрîâаòь ñ арåаламè 
наçåмнûõ бåлè÷ьèõ, благîдаря èõ òåñнîé 
ñâяçè ïî òèïу õèùнèê-жåрòâа.

Àâòîрû благîдаряò Рîññèéñêî-Мîнгîль-
ñêую êîмïлåêñную бèîлîгè÷åñêую эêñïå-
дèцèю РÀН è ÀМН, рабîòа ïîддåржана 
гранòамè РФФИ. 

Длиннохвостый суслик (Urocitellus undulatus). 
Фото И. Карякина.

Eversmann’s Souslik (Urocitellus undulatus). 
Photo by I. Karyakin.


