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IIpomnoe, Hacrosimee u Oyaymee cypkoB EBpasum M 3KOI0rMYecKHe aCHEKTbI
paccesieHusi cypkoB B baiikajbckoM pernoHe — Te3ucwhl AokiIagoB X MeXIyHapOAHOrO
cosemtanus no cypkam crpad CHI (c. I'opsiunnck, Pecniyonuka Bypsitusi, Poccus, 22-27 aBrycra
2010 r.). — Ynan-Yna: U3n-so BHL CO PAH, 2010. 68 c.

ISBNS —

B cbopHuke myOmuKyroTCS MaTepuaisl, MpeAcTaBiIeHHbIe HA X MeXIyHapOIHOM COBEIIaHUHT
no cypkam ctpaHn CHI' mo pa3nuyHbIM acrekTaM OHOJIOTHH, SKOJIOTUU W IBOIIOLUU CYpPKOB,
npo0ieM WX pa3BeleHHs, COBPEMEHHOMY COCTOSTHUIO TOMYJISIIANA, OXPaHbl U PallMOHATIHLHOTO
HCIIOJIB30BaHUsl PECYPCOB CYPKOB.

COOpHUK MpeaHa3HA4YeH MJIs MIMPOKOTO Kpyra TEPUOJIOTOB, CHEIUATUCTOB IO OXpaHE U
paloHaJIbHOMY UCIOJIB30BAHUIO PECYPCOB JKMBOTHOTO MHpPA, CTYIEHTOB OHOJOTMYECKHX
CHELMATILHOCTEMH, JTF00UTENe MPUPOIbI U Ap.

Peoaxyuonnasn xonnecus: b.b. bagmae (oTrBercTBeHHBIM penaktop), M.A. EpbGaesa, O.B.
bpannnep.

Aemop smbremovr Komuccuu B.B. Konecnuxos.

CoOopHuk u3nan Ha cpeacra Poccmiickoro @onna @ynagamenranabubix UccnenoBanmii
(PODN)

Past, Present and Future of the Eurasian marmots and the ecological aspects of the
marmot dispersal in the Baikalian region — Abstracts of the 10-th International Meeting on
Marmots of CIS countries (Goryachinsk, Republic of Buryatia, Russia, 22-27 August, 2010). —
Ulan-Ude: Publishing house of Buryat Scientific Center SD RAS, 2010. 68 pp.
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In this issue the materials presented at 10-th International Meeting on marmots of CIS
countries are published. The abstracts represent a broad aspects of biology, ecology and
evolution of marmots, the problems related to their breeding, the current state of their
populations, conservation and rational management of marmot resources.

The issue addressed to a wide circle of theriologists, specialists working on the nature
conservation and rational use, to naturalists and other.

Editorial board: B.B. Badmaev (editor-in-chief), O.V. Brandler, M.A. Erbajeva.

The author of the emblem of the Commission is V.V. Kolesnikov.

The issue publication was supported by the Russian Foundation for Basic Research
(RFBR).
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JIJIMHHOXBOCTHIN CYPOK (MARMOTA CAUDATA GEOFFROY, 1842)
HA CEBEPHOM 'PAHMIIE APEAJIA BUJIA
The long-tailed marmot (Marmota caudata Geoftroy, 1842) on the northern edge
of the species range
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Abdeliev Z.J., Sarsenbaeva B.T., Pole S.B., Trykin V.S., Belyij D.G.
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*Kazaxckuii HAyYHBIH [EHTP KAPAHTUHHBIX U 300HO3HBIX UH(EKIHI
M. M. AiikumOaeBa, KasaxcraH, polekscqzd@rambler.ru

JITMHHOXBOCTBIA CYypOK - OIMH W3 4YeThIpeX BUAOB pona Marmota daynsl Kazaxcrana.
CeBepHas rpaHulia €ro apeajga IPOXOJUT IO CEBEPHOMY MakpockiioHy Kuprusckoro xpedra
(nepucdepuueckoro xpedra CeBepnoro Tsaub-Illans), rae B 1onuHe p. AKCy OH CONpPUKAcaeTcs ¢
cepbIM cypkoM (Ciyackuit u 1ip., 1969).

[TpotsorkennocTs Kuprusckoro xpedta B mMpoTHOM HampasieHu 375 kM, u3 Hux 230 km
npoxomar mo Teppuropun Kazaxcrana. Ha ceBepHoM Makpockiione Kuprusckoro xpe0ra
MIPEACTABICHBI 4 BBICOTHBIX MMOsiCa: APeBeCHO-KycTapHUKOBBIM (0T 1200-1500 1o 2000-2100 m),
cyoanbruiickuii (ot 2100 mo 3000 m), amprmiickuii (oT 3000 mo 3500 M) U HUBAJIBHEIN (BBIIIC
3500 m). [Ipurogneie ayis oOMTaHHMS CypKa MECTa BCTPEUYAIOTCS CIOPAJAWYECKH M 3aHHMAIOT
HeOonmpme yyactk. Ilo HammMm HaOMIONEHUSIM, AOMHHUPYET OCTPOBHOM THI TOCEICHUMN
CYpKOB, a HOpHI BcTpedaroTcs ¢ BbICOTBI 1600 M (3ro Ha 300 M BbImE, yem oTmedan B.U.
KanutonoB B 1969 r.). OcHOBHBIE MOCENEHUS 3BEPHKOB PACIIOJIOXKEHBI B BEPXHUX BBICOTHBIX
nosicax. YUCIEHHOCTh CypKOB B MOCJEIHEE JECATHIETUE B CPEAHEM 110 TEPPUTOPUH KoJieOneTcs
or 5 (B Huskoropne) g0 20 ocobeit Ha 1 kM*> (B cpemHEropbe U BBICOKOrOpbe). OCHOBHbIE
HKOJIOTHMYECKHE XapaKTepUCTUKU KpPaCHOTO Ccypka (MHTEHCHBHOCTh Pa3MHOXKEHHS, CPOKHU
3ajieraHusi ¥ MpoOyKIeHUs U Jp.), onucanuble panee (Kanuronos, 1969), TpeOyroT yTo4HEeHUS.
OCHOBHBIMU JTUMHUTHUPYIOIIMMHU YHCIEHHOCTh BHUAA (PAKTOpaMH OCTAIOTCSl AHTPOIOICHHBIH,
[JIaBHBIM 00pa30M, IPOMBICIIOBAsE OXOTa, YHUYTOKEHHE Ya0aHCKHUMHU COOaKaMu M MHTEHCUBHBIN
Boinac ckora (Kamutonos, 1969; Kanurtonos, Jlo6aues, 1977; IlnaxoB, Kopmaps, 1991). U3
Opyrux (aKTOpPOB, BIMSIONIMX HA YHUCICHHOCTh CYPKOB, OTMEUEHBI S3IMHU300THHU, Tapa3HTHI,
XUIIHUKA U KJIMMaTHYECKHUE YCIIOBHSI, B YaCTHOCTH, CTENeHb yBiIakHeHHOCTH (bakanos, 1953;
Kusuios, 1959; bubukos, 1961).

B mpo6ax 2003-2009 rr. ¢ ceBepHBIX CKIOHOB Kuprusckoro xpe0Ta Ha KpacHOM CypKe
JOMUHUPOBAJM THIIHYHBIC Juis 3Toro Buaa onoxu Citelophyllus lebedewi u Oropsylla silantiewi,
OTMEUEHO TaK)Ke NMapa3UTUPOBAHUE 5 BUJIOB KJICIIEH 1 OJHOTO BHJIa BIICH.

[Honynauus KpacHOro cypka ceBEpHOro MakpockioHa Kuprusckoro xpedTra MMEET TECHbIE
HKOJIOTMYECKHE CBSI3U C IMOCEJICHUSMU CYpKOB, OOHMTAIOIIMX Ha TeppuTopuu Tamacckoro
MPUPOIHOTO ouyara yyMsl, OTKpeIToro B 1977 rony (CarumbexoB u nip., 1978). [1o 31oit npuuune
CeBepHbIN MakpockiioH Kuprusckoro xpe0Ta mepuogudecku oOcienoBaics B JICTHHE CE30HBI
1978, 1979, 1981 u 1986 rr. PerynspHoe KOMILIEKCHOE 3MU300TOJIOTMYECKOE OOCIIEI0BaHUE
TeppuTopuu (OAKTEPHOIOTMYECKUM, CEPOJIOTHUYEeCKUM, OMOJOTHYECKUM METOAaMHU) Hayalld C
2003 roma. B mrone 2004 u 2006 rr. B ymense Mepke (aJbIUNACKUA T0AC)  BBISBIICHBI
cnenuduUecKue aHTHTENIa K YyMHOMY MHKpOOy B CBIBOPOTKEe KpoBU cypkoB. B 2005-2009 rr.
MIOJIOKUTEIILHBIC CEPOIOTUISCKUE MPOOBI HA YyMY TOTYYCHBI TAK)KE OT MBIIIEBUTHBIX TPHI3YHOB
(cepebpucTasi 1 KUPru3cKas MOJEBKH, JIECHASI MbIIIIb, CEPbI XOMAYOK).

OnupeMudeckas poiib JJIMHHOXBOCTOTO CypKa BBICTYIIAET OCOOCHHO HAIISAHO, TaK KakK 3TO
KUBOTHOE MMEET OOJIBIIOE MPOMBICIIOBOE 3HAYCHHE U 3apaKCHHUE YeJIOBEKa MPAKTUUECKH BCEraa
MIPOUCXOTUT MPHU KOHTAKTE C OOTBHBIM KHUBOTHBIM BO BPEMsI POMBICIIA.
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Jlisa nanbHeWero u3y4yeHus: OMOIEHOTUYECKONM U MPOCTPAHCTBEHHOH CTPYKTYphl ouara
YyMbl Ha CEBEPHOM MakKpockioHe Kwuprusckoro xpedra HEOOXOIUMO pEryIsipHOE
AMU300TOJOrHYECKOe 00CIeI0BaHUE TaHHOW TEPPUTOPHH.

MARMOTS AND CLIMATE CHANGE
Cypku 1 u3MEHEHHUe KiIiuMara
Armitage K.B.

The University of Kansas, USA, marmots@ku.edu

Marmots evolved to live in a harsh environment characterized by cold winters, snowy vernal
conditions, and short, warm summers in a grassy environment. The harsh environment is
associated with reproductive skipping, mass loss following emergence from hibernation, which
is typical in years of heavy snow or prolonged cold weather, embryo reabsorption, which is
associated with a cold, snowy spring, scattered and/or low quality food resources, and mating
and development of the young before emergence.

Physiological adaptations are directed toward coping with a short active season and a long
heterothermal period. Metabolic rate is lower than that predicted from body mass : metabolism
equations. Conductance is reduced and marmots cannot efficiently mobilize water to cope with
heat stress, but producer sufficient metabolic water to meet needs during hibernation. Both
metabolic rate and field metabolic rate decline during the summer, which facilitates fat
accumulation for hibernation. Marmots cannot cope with heat stress or drought as their water
comes from their food and dry conditions reduce growth rate. The critical adaptation is
hibernation, which is a response to seasonal food shortage and greatly reduces energy use, as
much as 83% in Marmota flaviventris. Because physiological adaptations are directed toward
cold tolerance, the major problem marmots will encounter is warming.

Marmots responded historically to global warming by retreating from lower latitudes and
elevations. This process may continue; the rise in the lower border of snow cover is associated
with a decrease in the population of M. menzbieri because of deteriorated foraging. In the short
term, some species of marmots may benefit. M. flaviventris emerges 23 days earlier than it did in
1976. In the last 10 years, there has been a marked increase in survival of adult females
associated with earlier weaning dates and increased growth rates. Longer time for growth also is
associated with larger body mass in all age groups in late summer. There has been a major
increase in populations after 40 years of relative stability.

Snow cover is critical. In winter, snow insulates marmots against the cold, stressful
temperatures and increases survival in M. marmota. Early snow melt allows for more
reproduction; prolonged snow cover increases mortality and reduces reproduction. In M.
Sflaviventris populations where late snow melt is normal, the frequency of reproduction is lower
and litter size is smaller. Although early snowmelt may permit more females to reproduce, there
may be indirect negative effects. Early snowmelt allows coyotes (Canis latrans) to invade the
high elevations where Olympic marmot (M. olympus) populations occur. As a consequence,
predation has greatly reduced Olympic marmot populations. Daily and annual cycles can shift in
response to environmental changes. Phenotypic plasticity will be critical for long-term survival
of marmots.
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