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TEOPUA TEMNEPATYPHOIO PEXXMMA CNAYKN CYPKOB

K.MW. benosexel

Cizfika CypKOB IIPOTEKAET B TOALLE IPYHTA. TeMIIepaTypHEI pexnm
3TOH CPEABI OIPEACAACTCA TPEMA OCHOBHBIMU (DAKTOPAMH: TEMIIEPATY-
PO HOBEPXHOCTH, IIOACTHAAIOIIETO CAOA U CBOHCTBAMHU IPYHTA, B KOTO-
POM PaCIIOAOKEHBI HOPEL. B I1eAOM, TeMIIEpaTypHBIH PEXUM IPYHTA 110~
BTOPSIET OCHOBHEIC YEPTHI TEMIIEPATYPHOIO PEHKUMA ITOBEPXHOCTH: AAA
HETO TaK 7K€ XapaKTEePHBI CyTOYHBIE, CE30HHBIE, MHOIOAETHUE KOACOAHUA
u reorpapudecKue IpaAHeHTHL. TeM He MeHee, 0COOBIe TermAOdU3ude-
CKHE CBOICTBA I'PYHTOB BUAOM3MEHIOT IIPUBEIYHYIO KAPTUHY IPHPOA-
HOI 30HAABHOCTH U CE30HHBIX KOACOAHHH TEMIIEPATYPEL, XaPAKTEPHYIO
Aad toBepxHocTH (Aumo, 1972).

TemirepaTypa IOBEPXHOCTH ITPYHTA OIPEACAACTCH TEIIAOOOMEHOM C
IIPU3EMHBIM CAOEM aTMOC(EPH U PaAHAIIHOHHBIM Oasancom. [Tocaea-
HUM, B CBOIO OYEPEAb, 3aBHCUT OT TAKUX CBOMCTB IIOBEPXHOCTH, KaK OT-
paxaTeAbHaA CIOCOOHOCTD, THII HAIIOYBEHHOTO ITOKPOBA, HAAIYHUE CHEXK-
HOTO ITIOKPOBa U T.A. Takum 06pasomM, HECMOTpPs Ha OIIPEACACHHOE CXOA-
CTBO, TEMIIEPATYPHBIN PEKHUM ITIOBEPXHOCTH IPYHTA U IPU3EMHOIO CAOA
aTMOCEpPBI MOIYT 3aMETHO OTAUYATHCH.

W3 tennnodpusmyaeckux CBOMCTB IPYHTA HANOOABIIHH HHTEPEC IIPEA-
CTaBASET TEMIIEPATYPOIIPOBOAHOCTD — ITOKA3ATEADB, OTPAKAIOIINN CKO-
POCTb PACIIPOCTPAHEHHUA TEMIIEPATYPHBIX KOAeOaHuil B rpyHTe (X3HKC,
Armkpodr, 1985). BauAnune tenaodusmaeckux CBONMCTB IPyHTA HA €TI0
TEMIIEPATYPHBIN PEKUM IIPOABAAETCSA, B OCHOBHOM, B ABYX OCOOECHHOCTAX:
YMEHBIIIEHUN AMIIAHTYABI H OTCTABAHHH BO BPEMEHHU KOACOAHMI TeMIIe-
PATyPEL OTHOCHTEABHO ITOBEPXHOCTH. AMIIANTYAA CE30HHBIX KOACOAHNI
yOBIBa€T € TAYOMHOII: IIPH 3HAYCHUU B HECKOABKO ACCATKOB IPAAyCOB
LleAbcus Ha HOBepxHOCTH, Ha rAybnHe 1,5-2 M oHa cocrasaser 10-15°C;
u mMeree 5°C — Ha raybune 4 M. 3ar1a3AbIBaHIE CE30HHBIX KOACOAHUH TeM-
[IepaTypbl B HOPE OTHOCHTEABHO IIOBEPXHOCTH HA TAYOHHE 2 M MOKET
cocTaBAATh OT 1,5 Ao 2 Mecanes (puc. 1) (beaosexerr, 2005; HukoAnbckmit
u Ap., 2005; Beaosexerr, 2006; Hukoawckuit, beaosesxerr, 20006). Mmenro
5Ta TAYOHUHA ABAACTCA BEPXHEH IPAHHUIICH PACIIOAOKEHUA 3MMOBOYHBIX
Kamep OOABIIIMHCTBA BHAOB cypkoB (Pabos, 1948; Aamrres, FOamus, 1952;
Aobanos, 1983; Toxapckuii, 1997 u Ap.).

! Poccniickuil yHHBEPCHTET APYKOBI HAPOAOB, belovezhets@gmail.com
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Puc. 1. Temuepatypa rpyHTa B TEYEHUE FOAA HA PASAUIHON TAYOMHE, Ha IIPH-
Mepe XappKOBCKOM 00AacTH, YikpauHa. CIIAOIIHON AUHIEH ITOKA3aHA TEMIIC-
partypa IIOBEPXHOCTH, KUPHBIM IYHKTHPOM — TEMIIEPATypa Ha rAyonHe 5 M,
TOHKHM IIyHKTHPOM — TEMIIEPATypa Ha IIPOMEKYTOYHBIX TAYOMHAX C IITATOM
40 cm. Mcrmoapsosansr aanaeie Cripasounnka 1o kaumaty CCCP (1966) u pe-
3yabTaTel MoAeAnpoBanus (Hukoasckuii, beaosexerr, 2000).

Ha rayoune 4-5 M, ABAAFOIIEHCA HIDKHEH IPAHUIIEH PACIIOAOKEHHA
THE3AOBBIX KAMEP CYPKOB, CE30HHBIE KOACOAHUA CABUHYTHL IIOYTH Ha IIOA-
roaa. TemmeparypHeril MakcuMyM HacTymaeT 3Aech 3umort (Hukoabckuii,
Xyropckow, 2001; Hukoawsckuii, Casuenxo, 2002; Huxoabckuii, 2007).
Pasnmra MexAy HACTYITACHHAMU TOAOBBIX MIHHMYMOB Ha OAHOH M TOW
e TAYOMHE AAf PASAHMYHBIX THIIOB ITIOYB MOXKET COCTABAATH Doaee 1 me-
cAIa.

TemIirepaTypHBIH PEKUM IPYHTOB, PACIIOAOKEHHEIX HA TAYOHHE 2-4 M
00AaAaeT BAXKHOIL, C TOYKH 3peHUA (PU3MOAOTHH CIIAYKH, OCOOEHHOCTDIO.
I'oAOBO¥ MaKCHMyM TeMIIEpPATyPHI Ha 9TOH TAYOMHE HACTYIIACT, KaK IIpa-
BHAO, B IIEPHOA, OAM3KHUIT K HAYAAY CIIYKH, 4 TOAOBOX MHHHMYM — B
IIEPHOA, OAMBKHIT K ee OokoH4UaHHIO. PaKTHYecKH, 9TO O3HAYAET, UTO
CYPKH, PACITOAAraroIIIe HOPBI Ha 3TOM TAYOHHE, B HAHOOABIIICH CTEIICHH
HICITOAB3YEOT AAfl CITAYKI IIEPHOA OCTEIBAHMA TpyHTA. | IpoxoxaeHme Tem-
TIepaTyphl TPYHTA Y€pe3 TOAOBOI MHHHMYM MOJKET ABAATHCA OAHHUM M3
$aKTOPOB, PEIYAUPYIOIIHX OKOHYAHHE CIIAYKM.

Tenrodusuyaeckue CBOMCTBA TPYHTOB — HAnOOAEE BApHAOEABHBIN
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daKTOp TEMIIEPATYPHOIO PEKUMA CIIAIKU. bAaaroaaps emy coszpaercsa Mo-
3aMYHOCTD YCAOBHIT B KOHKPETHBIX OnoTOIIaX. [ pyHTEI € BBICOKOH TeMITC-
PaTypOIPOBOAHOCTEIO (KaK IIPABUAO, 9TO AEIKHE ITECUAHbIE HAU KAMEHH-
CTBIE TIOUBBI) OBICTPO IIPOIPEBAIOTCA U OBICTPO OCTBIBAIOT, U, HAIIPOTHUB,
TSXKEABIE CYTAMHHCTBIE IPYHTBI C HHU3KOH TEMIIEPATYPOIPOBOAHOCTBIO
LIPOTPEBAIOTCA U OCTBIBAIOT AOAbIe (UyaroBckui, 1976). Boibop toro
HAM HHOIO MECTAa AAfl COOPY/KEHHA HOPBI, TAKUM OOPa3OM, MOKET 3aBHU-
CeTh HE TOABKO OT YCAOBHI Ha IIOBEPXHOCTU HAM MEXAaHHYECKUX CBOMCTB
IPYHTA, HO U OT €I'0 TeIAO(PU3NIECKHX CBOUCTB.

TemirepaTypa TOAIIU IPYHTA OLIPEACAACTCH HE TOABKO TEMIIEPATYPOH
IIOBEPXHOCTH, HO W TEMIIEPATYPOH TaK Ha3BIBAEMOIO TEPMOHEHTPAAD-
HOTO CAOf, TO €CTb CAOfl, TEMIIEPATYPA KOTOPOLO IIOCTOSHHA KPYIABIH TOA.
B GoabmmHCTBE CAyUacB 3TOT CAOH HadmHaercs ¢ TAyonH 7-10 M. B or-
AMYHE OT TEMIIEPATYPHl IIOBEPXHOCTH M TEHNAO(MHUIUIECKUX CBOMCTB
IPYHTa, TEMIEPATYpa TEPMOHEHTPAABHOIO CAOA BEAMYHHA OTHOCH-
TEABHO IIOCTOSHHASA, HE IIOABEPKEHHA, 32 PEAKHM HCKAFOUYEHHEM, 3aMET-
HBIM AOKaABHBIM (paykryarmam (I'maporeorepmudeckuii araac CCCP,
1983). B 3aBucnMoCTH OT COOTHOIIEHUA AMHAMUKH TEMIIEPATYPHI IIO-
BEPXHOCTH H TEMIIEPATYPBI IIOACTHAAFOIIIETO CAOS, BCE IPYHTHI, B KOTO-
PBIX CYPKH PACIOAAraOT CBOH HOPBI, MOKHO OTHECTH K CE30HHO-IIPOTA-
uBaroIuM U ce3oHHO-1Ipomep3arorum (Peapaman, 1985). B mepsom
CAy4ae IIPOTAMBAIOIIUI A€TOM IPYHT PACIOAAracTcsA HaA MHOIOAETHEI
MEP3AOTOM; BO BIOPOM — IPYHT 3UMOI IIPOMEP32a€eT C IIOBEPXHOCTU AO
OIPEACACHHON TAYOHHBI, HH/KE KOTOPOH TEMIIEPATYPa IIOAOKHTEABHA
KPYTABIA TOA (pHC. 2, 3).

AeAeHHE TIPYHTOB HA IIPOTAHBAIOIINE M IPOMEP3AIOIIHE CyIIe-
crBeHHO. OHO OTpaKAET BAUSHHE HA KUBOTHBIX (PU3HOAOIMYECCKH 3HA-
unmMoii Temireparypst, pasaoi 0°C. Buasl cypkos, oburaroriue B 30He ce-
30HHO-IIPOMEP3AIOIIUX IPYHTOB C IPAHULIEH IIPOMEP3AHUA MEHEE TAY-
OHHBI HOPBI, AOAJKHBI, OYE€BUAHO, HMETh HAOOP aAAIITAIIHOHHBEIX MEXa-
HU3MOB, OTAHYHBEIX OT BHAOB, HACEASFOIIUX CE30HHO-IIPOTAUBAIOIIHIE
IPyHTH. Bech AHMAIIA30H BO3MOMKHBIX YCAOBHI IIPOTEKAHUS CIIAYKN
MOKHO IIPOAEMOHCTPHPOBATH Ha IIPUMEPE TPEX BUAOB EBPA3UICKHX Cyp-
koB: Marmota bobak, M. camitschatica v M. sibirica.
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Puc. 2. Cxema pacpocTpaHeHHA OTPHIATEABHBIX (TOPH3OHTAABHAA IITPH-
XOBK4) TEMIIEPATYP B CE30HHO-IIPOMEP3AFOIIEM IPYHTE B TCICHUE IOAA.

A
£ o 0
5§08 & & 2 8 .8 4 0. 0s
.~ ® % 3 & 2 e w ZT B B
mEDu::U“’ 2 &
QOOIWWGEEEEEE

L

(%]

ny6uHa, M.

£

Prc. 3. Cxema pacpocrpaneHus OTPULIATEABHEIX TEMIIEPATYP (TOPU3OHTAAD-
Haf IITPUXOBKA) B CE30HHO-ITpoTanBarornem rpyare mo Peapamany (1985).
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Ha Bcem cBoem apease CTEIHOH CypOK CTAAKHBAETCHA B IIPOILIECCE
CIAYKH C OTPHULATEABHBIMHU TEMIIEPATYPAMU AHIIb SIIN30AMYECKH: 9TO
MOTYT OBITh HETAYOOKHE HOPBI MOAOABIX }KHBOTHBIX, HAH OOBITHEIC HOPBI,
PACIIOAOKCHHEIE HA CEBEPHBIX IPAHHUIIAX aPeard B YCAOBHAX CypOBON
sumer (Cropasounnk o kaumary CCCP, 1965; 1966a; 1967). I[Ipoaoaxku-
TEABHOCTD IIEPHOAA OTPHIIATEABHEIX TEMIIEPATYP B TAKUX CAYJadX HEBe-
AHKa, IIOBTOPAEMOCTD TAKUX COOBITHH — TOxe. B OOABIIIMHCTBE cAydaeB
KIBOTHOE MOKET HM30€KATh OTPULATEABHON TEMIIEPATypPhl B IIPOIECCE
CIIAYKH, ECAH COOPYAHUT DOAEE IAYOOKYIO HOPY HAH BBIOEPET OOAEE ITOA-
XOAMAIIIEE MECTO AAA COOPY/KEHUA YOEKUIIIA.

YepHOIIAIOYHBIA CYPOK, HACCAAIOIIUI OOAACTH C IIHPOKUM pac-
IIPOCTPAHEHUEM MHOI'OAETHEMEP3ABIX TPYHTOB, HAIIPOTUB, CTAAKHBAECTCA
C OTPHIATEABHBIMH Temueparypamu mocrosauo (Kammronos, 1978;
Anydpues, 2008; Aardumos, bepman, 2009). [Tockoabky coopyxeHue
IAYOOKHUX HOP HELIEAECOOOPA3HO H3-32 IOACTHAAIOIIEH MEP3AOTEL, K-
BOTHBIM OCTA€TCA BBIOMPATH MECTA C OITHMAABHBIM MHKPOKAHMATOM K
TEIAO(MUINIECKIMU OCOOEHHOCTAMU I'PYHTOB, ODECIEYHBAIOIIIMH MAK-
CHMAaABHO IIPOAOAKHUTEABHBIH IIEPHOA IIPOTAUBAHIIA.

[TpomerxyTodHOE IIOAOKEHUE 3aHUMAET MOHIOABCKHE CYpOK. B 1mpe-
ACAAX apeaAa 9TOr0 BHAA BCTPEUAOTCA ODAACTH C IPEODAAAAHHEM Ce-
30HHO-IIPOMEP3AIOIIUX IPYHTOB. B pAAe cAydaeB IpyHTEL €KETOAHO IIPO-
MEpP3arOT Ha IAYOHHY OOABIIIYIO, YeM IAyOnHa HOp. B pesyabrare, cypku
CTAAKHBAIOTCH C OTPULIATEAPHOM TEMIIEPATYPOH B IIPOLIECCE CIIAYKU pPe-
ryaapao (Cupasounuk 1o kaumary CCCP, 19660). Takum oOpasom, pas-
AWYHBIE TeOrpadp)UYeCcKue MOIYAALINN 5TOTO BHAA OKA3BIBAFOTCH B YCAO-
BUAX IPUOAMKEHHBIX AHOO K YCAOBHAM CIIMKH CTEIIHOIO CypKa, AHOO
YEPHOIIAIIOYHOTO.

OOcyxAasl MEKBHAOBBIE PA3AHYUA B KOHTEKCTE 3KOAOTHYECKOH
HUIIIH, MOKHO IIPEAITOAOMKUTD, ITO TEMIICPATYPHASA HHIITA MOHTOABCKOTO
CypKa 3aHHMACT IIPOMEKYTOUHOE IIOAOKEHIE IT0 OTHOIICHUIO K HHUIIIAM
CTEITHOTO W YepHOITAITOYHOTO cypKoB (puc. 4). ITo cytm, sti Tpum BHAA,
AAAITUPYACH KAKABIH K CBOCMY PEKUMY CITAYKH, PEIIAIOT PA3HbIC 3AAATML.
CrenHOM CypOK HMeET BO3MOMKHOCTD H30€raTh BO3ACHCTBUA OTPULIATEAD-
HBIX TEMIIEPATYP BO BpeMs CIIAYKH. UepHOIIAIIOYHBIN CYPOK BBIHYIKACH
dopMUPOBATE COOTBETCTBYIOIIHE (DH3UOAOTHYECKUE U ITOBEACHICCKIE
AAAIITALIAH, ITO3BOAAIOIIME YCIEIIHO IIPOBOAUTH CIIAYKY IIPH MaKCH-
MAaABHO HH3KOH TEMIIEPATYPE B TEYCHUE MAKCHMAABHO IIPOAOAKHTEAD-
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HOTO IIEPHOAA BpeMeHH. TapOaraH, CTAAKUBAACH KAK C YCAOBHAMHE IIOAO-
KUTEABHBIX, TAK H OTPULATEABHBIX TEMIIEPATYP BO BPEMsA CIIAYKH AOA-
KCH, ITO-BHANMOMY, H30EraTh y3KOH CIICIIHAAU3AIINM, U, HAIPOTHB, (DOp-
MHPOBATh DOAEE IIUPOKUI CIIEKTP AAAIITALIUI IO CPABHEHUIO C APYTHMU
BHAAMH. Takum 0OpasoM, MOXKHO IIPEAIIOAOKHTB, YTO TEMIICPATyPHAS
HUIA TapbaraHa Imupe, YeM HHUINN CTCIHOIO U YCPHOIIAIIOYHOIO Cyp-
k0B. OTHOCHTEABPHO 3THX ABYX BHAOB OH fIBAACTCA OoAee “OBpHUTEpPM-
»
HEIM .

A

M. bobak

M. sibirica

0°C

Temmepatypa

M. camtschatica

Puc. 4. Cxema B3aUMHOTO PACITOAOKECHHUA (DYHAAMEHTAABHBIX TEMIIEPATYP-
HBIX HHUII TPEX BHAOB CYPKOB.

Ommcannas Ha IIPUMEPE TPEX BHAOB €BPA3HIICKIX CYPKOB CXEMa TeM-
MEPATYPHBIX HUIII ABASETCS YIIPOIIEHHON MOAEABIO PEAABHOM CUTYAITUN
u TpedyeT AOIIOAHHUTEABHOH IIPOBEPKH IIYTEM IIPAMBIX U3MEPEHHH TeM-
HIEePATyPBI HOP Ha BCEM IPOTHKEHHUH CIIAYKU, OCOOCHHO Ha TPAHHIIAX ape-
aAOB. BOABITIHHCTBO BHAOB CYPKOB HMEFOT IPOTAKEHHBIE APEAABI, B ITpe-
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ACAAX KOTOPBIX PCAAHBAIINA TEMIICPATYPHON HEIIH KAKAOH U3 AOKAAB-
HBIX ITOIYASAIIMA MOMET CHABHO OTAHYATBCA OT TEMIIEPATYPHOH HHIIN
coceaeti. Harrprmep, reorpadudecku pasoOIeHHBIE TOMYAAIINN YEPHO-
IIAIIOYHOIO CYPKa MOIYT IIPOBOAUTD CIIMKY B YCAOBHAX HACTOABKO Pas-
AMYHBIX, 9TO PEAAN3OBAHHBIC HUIIM 3THX IIOIYAAIIMN BEPOATHEE BCETO
HE IepeKpEBaroTcA. TO jKe OTHOCHTCA H K CIIYKEe CTEIHOTO cypka. Ha
IOKHOW M 3aITAAHOM I'DaHHIAX apeaAa 3TOT BHA BBIHYMKACH IIPOBOAHTD
CIIYKy IIPU OTHOCHTEABHO BBICOKOH Temmepatype, Bemre 8°C, wro
AOAKHO OOYCAOBAMBATh HMHOH SHEPICTHICCKUI OAAAHC CIITIKU, IEM Y
IOy AAITHH, IPOBOAAIINX CIYKY IIpH Temirepatype 6auskoit k 0°C.

OO0cyxAaeMble B HAIIICH paboTe TEIAO(U3HIECKIE CBOHCTBA IPYHTOB
ABASIFOTCA TAABHBIMHU, HO HE CANHCTBEHHBIMHU (DAKTOPAMH TEMIIEPATYP-
HOTO PEXUMA CITIKU CYPKOB. B @acTHOCTH, B ropax GOABIIIOE BAHMAHHC
HA TEMIIEPATYPY IPYHTA OKA3BIBAIOT 3KCIO3HUIIHA CKAOH4, peAbed rop,
CKOPOCTh U HAIIPABACHIE BETPA, BEICOTA CHEKHOIO ITOKPOBA, N3MCHCHIIC
MEXaHHYECKOTO COCTaBa IPYHTA, 4, CACAOBATEABHO, H €TI0 TEIAO(HU3HYIC-
CKHX CBOMCTB IO IIPO(PHAIO CKAOHA M HEKOTOPEIC Apyrue (hakTOpHL. Y
BHAOB CYPKOB, HACEAAIOIIHUX AecHBIC AaHAWAMTL (M. kastschenkoi n
M. monax), crifdxa IpOTEKAET B YCAOBHAX OOAee POBHOIO M DoAee MAr-
KOT'O TCMIICPATYPHOIO PE/KHMA, €M Y BUAOB, OOUTAFOIINX B OTKPEITHIX
AaHAITA(TAX TOP U CTEICH.

Mer HapeeMcs, 9TO B OYAYIIEM IIPEAMETOM HAIIINX HCCACAOBAHUIT CTa-
mer Bcé pasHOOOpasume (DAKTOPOB, (DOPMUPYIOIIUX TEMIEPATYPHYIO
HUIIY CYPKOB Ha BCEM OIPOMHOM IIPOCTPAHCTBE apeara poaa Marmota.

BaaropapHocTH. ABTOp BEIPAXKAET TAYOOKYIO IIPH3HATEABHOCTD
A.A. HuxoabckoMy 3a LIEHHBIE 3aMEYAHUA U COBETHI BO BpeMsA paOOTEI HaA
TEKCTOM CTATBH.
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TEMPERATURE REGIME OF MARMOT HIBERNATION THEORY
K.I. Belovezhets
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Marmots hibernate in the layer of soil. Temperature regime of this envi-
ronment corresponds to the temperature regime of the surface in terms of an-
nual and diurnal temperature fluctuations and geographical gradients. Never-
theless, specific physical conditions of soil change well-known pattern of geo-
graphical and seasonal distribution of temperature.
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Temperature of ground depends on three main factors: surface tempera-
ture, underlying ground temperature and properties of soil. Surface tempera-
ture differs from air temperature due to process of consumption and reflection
of solar energy and thus depends not only on insolation but on surface condi-
tions as well. The soil's properties vary widely within the same geographical
region providing diversity of possible habitats. Physical conditions of the
ground are responsible for two main specific characteristics of temperature re-
gime: decreasing and delaying of temperature fluctuations in depth. In natural
habitats of marmots annual amplitude at the surface usually reaches several
tens of degrees, at the depth of 2 m it is around 10-15°C, and less than 5°C at
the depth of 4-5 m which is believed to be the average bottom depth for mar-
mots' burrows. Delay of annual temperature maximum at the depth of 2 m is
around 1,5-2 months and almost half of year at the depth of 4-5 m. Thus, mar-
mots start hibernation around temperature maximum at the depth of burrow
and finish it around minimum. It allows using the most comfortable tempera-
ture conditions during year and annual minimum of temperature is expected to
be one of the triggers finishing hibernation.

Temperature of underlying soil layer can be constantly positive or nega-
tive. According to this conditions all soils can be divided in two classes: sea-
sonally frozen and seasonally melt.

Seasonally frozen soils are typical for natural habitats of steppe marmot,
Marmota bobak. Only shallow burrows of young animals, or normal hibernac-
ula at the northern edge of range can face negative temperatures, but not regu-
larly. Animals can avoid negative temperature during hibernation by choosing
of appropriate habitat or by construction of a deeper burrow.

On the other hand black-capped marmot, M. camtschatica inhabits area
with mainly seasonally melted ground with permafrost above it. These mar-
mots face negative temperature during hibernation permanently, they can only
choose habitat with more or less long period of melted ground condition. Con-
struction of deeper burrow is useless because of permafrost. So we can expect
another complex of behavioral and physiological adaptations in comparison to
steppe marmot.

Situation is different for Mongolian marmot, M. sibirca. Mostly these mar-
mots inhabit seasonally frozen soils, but at the northern edge of the area of
distribution depths of frozen soil is more than bottom depth of marmots' hiber-
nacula. That means that at least in one part of its natural habitat M. sibirica
faces negative temperatures during hibernation regularly. We can say that tem-
perature niche of M. sibirica is wider than niches of M. bobak and
M. camtschatica and it takes intermediate position.
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