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CoBpeMeHHbLI  AaHAIAPT  CEeBEepPO-BOCTOU-
HOM 4actm LleHtpaabHOn A3um cdopmm-
POBaACsl B KOHLE nAMoueHa. B MoHroamm
M Ha COMpPEAEALHLIX TEPPUTOPUSIX LWMPOKO
PacnpoCTpaHeHDbl CTeMHble GMOLIEHO3DI, TO-
Pa3’A0 MeHee HapyleHHbLIE AESITEAbHOCTLIO
yeAoBeKa, YeM eBporenckme crenu. BaxkHom
COCTaBASIIOLLEN CTEMHLIX SKOCUCTEM SIBASIIOTCSI
pooLMe MAEKONUTAIOWME, B YACTHOCTY, CyP-
KU U CYyCAUIKM.

AAsl CYPKOB U CYCAMKOB XapakTepeH psiA
0COBEHHOCTEN OGMOAOTMM M TIOBEAEHMSI, KO-
TOPbIE AEAAIOT MX KAIOYEBLIMM BMAAMU B OUO-
ueHose. [loa BAMSIHMEM MX poOIOWeN aKTUB-
HOCTU M3MEHSIETCSI PACTUTEALHLI MOKPOB U
MOBbILAETCSI pasHoOOpasMe dhayHbl CTEMHDLIX
skocuctem. C Apyroi CTOPOHbLI, CYPKU U CyC-
AVIKM SIBASIIOTCSI OCHOBOM KOPMOBOM 6a3bl AAS
PslAQ XMLHBIX MTUL M MAeKonmTaromx. [pea-
CTaBUTEAU 3TOM TPYMIbl SIBASIIOTCS XOPOLWMMM
MHAMKATOPAaMM COCTOSIHUSI CPEAbI, OCOBEHHO
YYBCTBUTEALHLIMM ADKE K HE3HAYUTEALHDLIM,
Kak OMOTUYECKMM, TaK M aBUOTUUYECKMM, W3-
MEHEHMSIM CTEMHBIX BMOLIEHO30B. M3meHeHme
PaCrpoOCTpaHeHMsl U YMCAEHHOCTU CYpPKOB U
CYCAMKOB MOXKET OKasbiBaTb CylleCTBEHHOe
BAMSIHME HAa YMCAEHHOCTb M BMAOBOM COCTaB
CTerHOM hayHbl, U, B YACTHOCTU, XMILUHLIX MTULL
KaK B HacToslllee Bpemsl, Tak M B MPOLLAOM.

Hamm 6bira npoaHaAM3MpoBaHa OUAO-
reorpacpmyeckasi CTpykTypa YeTbipex BUAOB
Ha3eMHbIX BeAMYbMX, KOTopble UMEIOT 06-
WMPHbIE YAaCTUYHO MepeKpbiBaloWmecs: ape-
aAbl M PaCrpOCTpaHeHbl Ha GOAbLIEN YacTu
MoHroAann. BHYTPUBMAOBAsI MOAEKYASIPHO-
reHeTMYecKasl USMEHYMBOCTb ObiAA M3yyeHa
Y CAGAYIOLIMX BUAOB. AAMIHHOXBOCTDIN CYCAMK

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
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(Urocitellus undulatus) B HacTosiliee Bpemsl
MmeeT OOLIMPHDINA apea, COCTOSILMIA U3 TPEX
GOALLIMX YaCTEN: TAHL-LWAHLCKOTO U SIKYTCKO-
rO M30ASITOB U LIEHTPAALHOTO MaccyvBa, pac-
MOAOYKEHHOTO B OCHOBHOM Ha TeppuUTOpUMn
MoHroamn. MoHroAbckuii cypok (Marmota
sibirica) wWMpPOKO pacrnpocTpaHéH Ha Tep-
putopun MOHIOAMM, HO €ro0 YUCAEHHOCTL B
HacTosiliee Bpemsl 3HAUUTEALHO CHU3MAACh
BCAEACTBME MEPENPOMDICAA M HEBAArOMpPUSIT-
HbIX KAMMaTMyecknx cpaktopos (Kolesnikov
et al.,, 2009). HoMMHATMBHLI TOABUA Ad-
ypckoro cycamka (Spermpohilus. dauricus
dauricus) HaceAsieT BOCTOYHYIO YacTb IMOHro-
Aum. baeaHOXBOCTBIV cycAuK (S. pallidicauda)
obutaer B HaMboAee apPUAHDLIX OMYCTbIHEH-
HBIX CTersIX, B OTAMYME OT OCTAALHBIX MCCAE-
AOBAaHHLIX BMAOB, HO, KaK M ABa MEpPBbLIX BMAA
VIMEET 3HAUUTEALHO MPOTSDKEHHbIN C 3arnaaa
Ha BOCTOK apeaa.

AAsi TPEX BMAOB, PACNPOCTPAHEHHLIX Ha
GoAbLien yact MoHroamn, M. sibirica, S. pal-
lidicauda, v U. undulatus, obHapy»eHa 3Ha-
YUTEAbHAasl FeHeTnYeCKasl ABEPreHLUMst MeKAY
BOCTOYHBLIMM U 3aMaAHbLIMU IPYINaMU MOMYASl-
umin (KaryctmHa m Ap., 2015). Hamboabume
pasamums nposieasiotrcss y U. undulatus. Y
3TOrO BMAQ BLISIBA€HA CAOYKHASI FeHeTun4yecKast
CTPYKTYPa, KOTOpasli He MOAHOCTLIO COTAACyeT-
Cs1 C MOABMAOBLIM A€@A€HMeM. B yacTHocTu, Ho-
MWHATVBHDIA MOABVIA MPEACTABA€H BOCTOYHOM
M 3arnasHoOW, 3HAYUTEALHO AMBEPIYMPOBABLIM-
mu, cpurorpynnamm (KanycrmHa v ap., 2014),
YTO coraacyercsi ¢ 6oaee PaHHUMU UCCAEAO-
BaHMsIMU (BopoHLOB u Ap., 1978; dpucman,
BopoHuoB, 1989). BO3MOXHO, BaAMAHOCTDL U
pacnpocrpaHeHue hopm 3TOro Buaa Tpebyer
PEBU3NM.

Kaacrepusaums cmrorpynn M.  sibirica
COTAQCY€eTCsl C BLIAGAEHMEM ABYX TMOABUAOB:
M. s. sibirica n M. s. caliginosus. Taioke Bbl-
SIBA€HA TFeHeTMYecKasl AUBEPreHLMsI MEXKAY
AATAMCKMIMU U XaQHTAMCKUMU MOMYASILMSIMU B
COCTaBe MOCAEAHETO.

HavmeHbwnii ypoBeHb pasAuumii MeXKAy
BOCTOYHOM M 3araAHoM dpmaorpynnamm o6-
HapyskeH y S. pallidicuda, apeaa kotoporo B
BOCTOYHOM 4acTW 3aMETHO COKPATUACS B Ha-
crosiwee Bpemsi (bpaHarep u Ap., 2015).

CxoaHasi BHYTPMBMAOBAsI Te€HeTnyecKast
AndbpepeHumnaumst y TpexX BUAOB, MPUYPO-
YEHHDLIX K OTKPLITbIM CTEMHLIM MAU TOAY-
MYCTLIHHLIM AAHALIADTAM, apeaAbl KOTOPLIX
PaCrOAO)KEHbI B OAHOWM reorpaguyeckon
06AACTM M YACTUYHO MEPEKPLIBAIOTCS, CBU-
AETEALCTBYET O CYLIEeCTBOBAHMM B TMPOLIAOM
€AMHOTO AASl 3TMX BMAOB 3KOAOTMYECKOro
6apbepa, HarpuMep, AECHLIX MAaCCUBOB,
MOCAY>KMBLIIETO MPUYUHON AUBLIOHKLUMM UX

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
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apeanoB. PacrioroxkeHue s1oro HGapbepa Ha
OCHOBAHMM HALWIMX AAHHBIX MOXKET ObITh MPU-
Bsi3aHO K OpxoH-CeAreHrMHckomy HacceiHy.
YpOBEHL r€HEeTUYECKMX AUCTAHLMMA, pasae-
ASIIOIIMX BOCTOYHBLIE M 3araAHblE€ MOMyASILIMU
BCEX TPeX BMAOB, YKa3blBAa€T HA CyIIECTBO-
BaHMe rMareoreorpaguyeckoro 6apnepa B
CPEAHEM UAM BEPXHEM nAencroueHe. Hawm
AAHHDLIE TIOATBEP)KAAIOTCSI XapaKkTepoMm re-
HeTMYyeckon AndppepeHumaumm y AsepeHa
Procapra gutturosa (CopokuH u ap., 20006).

AMrsi M. sibirica, S. pallidicauda v U. un-
dulatus xapaxkTepHa AOCTaTOYHO YeTKasl,
reorpamyeckm OBYCAOBAEHHAsI CTPYKTYpPU-
3aumsi HUMAOTPYII 3araAHOM 4YacTu UX ape-
anoB. BocTouHble yacTy apearoB 3TMX BMAOB
CcAabO  CTPYKTYPUPOBAHLI, M MX CTPYKTYpa
MaAO CBsi3aHa C MPOCTPAHCTBEHHOM AOKaAU-
3aumeii. [locreaHee TaloKe CMPABEAAVBO AAST
MOAEKYASIPHO-TEHETUYECKON U3MEHUMBOCTU,
BbISIBA€HHOM Hamum y S. d. dauricus, apeaa Ko-
TOPOTO MOAHOCTBLIO PACTIOAOXKEH B BOCTOYHOM
yactu MoHroamm (KanyctuHa m ap., 2018).
BuisiBAEHHbIE OCOBEHHOCT CBUAETEALCTBYIOT
O AAMTEALHOM MEPUOAE CYLIECTBOBAHMSI AAyP-
CKOTO CYCAUKA M APYTMX UCCAEAOBAHHLIX HAMM
BMAOB Ha Tepputopun MOHIoAMM BOCTOYHEE
OpxoH-CeAeHrMHCKOro HacceliHa B YCAOBMSIX
OTCYTCTBUsI reorpacpmyecknx 6apbLepoB Mex-
Ay CYLIECTBYIOWIMMM HbIHE YACTUYHO U30AUPO-
BaHHLIMM MOMYASILIMSIMU.

[eHeTnueckass andpcpepeHumaumst nccae-
AOBAHHBIX BMAOB, MO-BUAMMOMY, OTpaka-
€T UCTOpPUIO (POPMMPOBAHMST UX APEAAOB.
MOJKHO TMPEAMOAOXKMUTL, YTO HEKOTAA OO-
WMPHDBIE SOMAENCTOLIEHOBLIE apeaAbl ObiAM
(bparMeHTMPOBAaHLI B PE3yALTaTe MAACOKAU-
MaTU4eCKMX W3MEHEHUN B CPEAHEM TMAeN-
CTOLeHe, KOTAa CTernHble MepPUrAsiLMaAbHbIE
NPOCTPAHCTBA APOBUAUCL AECHBLIMM U BO-
AHLIMM TIperpasamu. [locreroBaBllasi 3atem
apviamzaums LleHTpaabHOM A3um npuBeAa K
CAVSIHMIO PaHee Pa3pO3HEHHDIX YHACTKOB MX
apeanroB. PacnpocTpaHeHue KPYMHLIX XWIL-
HbIX MTULL B 3TO UCTOPUYECKOE BpeMmsi Be-
POSITHO MOTAO KOPPEAMPOBATL C apearamu
HA3eMHbIX GeAnYbLMX, BAaroaapsi MX TECHOM
CBSI3Y MO TUIMY XUILHUK-)KEPTBA.

ABTOPLI BAaroaapsit Poccuincko-MoOHIOAb-
CKYIO KOMIMAEKCHYIO BMOAOTMYECKYIO SKCIe-
o PAH 1 AMH, pabota noaaepskaHa
rpaHTamm PODOU.

AamHHOoxBocTbIN cycamk (Urocitellus undulatus).
doro Y. KapsikuHa.

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

the gazelle Procapra gutturosa (Sorokin et
al., 2000).

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.
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