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THE ECOLOGY OF THE HIMALAYAN MARMOT, MARMOTA HIMALAYANA,
HODGSON (1841), IN NEPAL

IKOJOTUsI THMAJAMCKOIO CYPKA MARMOTA HIMALAYANA,
HODGSON (1841) B HEMAJIE

Nikol’skii A.A.* and Ulak A.

The Russian Peoples’ Friendship University, Russia, Moscow 113093; *Correspondence
author: (e-mail: bobak@list.ru)

Abstract. In Nepal, marmots inhabit areas from the upper forest border to the snow line at the altitudes of 3000-
5500 m. The temperature in the areas inhabited by marmots does not reach the upper critical limit of 25°C that
causes stress. The most dense marmot settlements are found at alluvial terraces with a thick layer of light soil
favorable for digging burrows. Optimum feeding conditions for the marmots are formed owing to domestic yak
pasturing. Four hierarchic ranks of the Himalayan marmot population structure were determined: 1) the geographic
population — the whole population of the Himalayan marmot in Nepal forms a geographic population isolated from
the neighboring Tibet. The area of the geographic population roughly coincides with the borders of subalpine and
alpine mountain zones; 2) local populations of the Himalayan marmot are isolated from each other by mountain
ridges. Local populations inhabit mainly terraces above flood-lands of river heads; 3) settlements. Local populations
consist of settlements. Their area reaches 50 ha. The settlement may be comprised of 5-30 families. Within local
populations, the settlements are separated by natural barriers (rivers beds, new moraines, rocky sites) and
anthropogenic barriers (human settlements and communications network, vegetable gardens, cattle-pens); 4) family
sites. The distribution of family sites reflects the landscape features of the settlement in general. The number of
burrow entrances per family site varies from 20 to 27. The average area of the family site reaches 0.5-1.7 ha.

Pe3rome. B Hename cypok oOutaer oT BepxHed TpaHHIBI jeca 10 cHeroBod muamd, or 3000 mo 5500 wm.
Temmeparypa B MecTax OOMTaHUS THMATIAHCKOTO CypKa He TOCTHTaeT BepXHero Kpuridueckoro mpexaena (25°C), npu
KOTOpPOM HACTymaeT TeruioBoii crpecc. Hambonee IUIOTHBIE TIOCENEHHMS CYpPKOB 3aperuCTPHpOBaHbI  Ha
AJUTIOBHANTBHBIX Teppacax C MOIIHOM Tonmiedl JErkoro TrpyHTa, ONArompHsATHOTO [UIs YCTpOMCTBA HOP.
OnrtuManbHble KOPMOBBIE YCIOBUS ISl CYPKOB CO3Ia&T BhINAC SIKOB. [1omyNsiMOHHas CTPYKTYpBI BUIA BKIOYaeT 4
ypoBHs: 1) reorpaduyeckas MOMyJSLUs;, 2) MeCTHas MOMyIsAlMsA; 3) KOJOHHs;, 4) ceMeHHBI y4acToK.
Teocpaghuueckasn nonynsyuss - BCE HaceleHHe TMMalalCKoro cypka B Hemaie, M301IMpOBaHHOE OT COCEIHETO
TuGera. Ilnomanp apeana reorpaduyeckoil momyssiuuk okoso 1 MiH. ra. Apean reorpadu4eckod MOMYJIALUA B
o0IMX dYepTax COBIMAJAET C IPAHUIAMHU CYOANbIUICKOrO W albIIUHCKOr0 MOSICOB TOp. Mecmubvle nonyisiyuu
M30JMPOBAHbI IPYT OT JPyra TOPHBIMH MacCHBaMu. MeCTHbIE TOMYJISAIMU HACENSIOT B OCHOBHOM HAMOWMEHHBIE
Teppackl BepxoBbeB pek. OHH cocTosT U3 kononut. VX mmomane gocturaet 50 ra. Kononwnn Brirtovarot ot 5 10 30
cemeil. B mpezenax MeCTHBIX MOMYJISIIUA KOJOHUM pa3fielieHbl eCTECTBEHHBIMU Tperpaaamu (pycia pek, MOJIObIe
MOpEHBI, BBIXOJbl CKaJbHBIX MOPOJA) U MpPErpajgaMd aHTPOMOTeHHOW NpUpobl (MOCeneHus W KOMMYHHKAIUU
YeJI0BeKa, OTOPOIBI, 3arOHBI s ckoTa). Ha ogHoM cemeiinom yuacmxe ot 20 mo 27 HopoBbIX oTBepcTrit. CpemHsist
IUIOLIA/b OJTHOTO ceMeiHoro yuyactka pasHa 0.5 — 1.7 ra.

Key words: Marmota himalayana, Nepal, ecology.

Karwuesbie cioBa: Marmota himalayana, Hemnaun, sxosorusi.

Practically nothing is known about the ecology of the Himalayan marmot, particularly in the
southern part of its range, in Nepal. To fill the gap in the knowledge of this species inhabiting
Kun-Lun, Arkatag, A’tyntag, Nan-Shan, the Tibet upland region, the Himalaya, Sikkim and
Butan (Sclater, 1891; Bobrinskii 1937; Gromov et al., 1965; Wang Sibo, Yang Ganyun, 1983,
Ma Yung et al., 1987; Bibikov, 1989), we carried out observations in Central Himalaya
(mountain range Manaslu, Nepal) in June 2003 and in April-May 2004 (Nikol’skii, Ulak, 2006).
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The analysis of literature and our own observations showed that key ecological factors of the
distribution of this species are the altitude above sea level, temperature, relief and fodder
conditions.

In the Himalaya, marmots inhabit the belt from the upper forest border to the snow line
(Dobremez, Jest, 1976; Shrestha, 1997; Majupuria, ajupuria, 1998; Klatzel, 2001; Nikolsky,
Ulak, 2005) at the altitudes of 3000 to 5000 m in the subalpine and alpine belts of the mountains
(Schweinfurth, 1957; Walter, Breckle, 1991).

The climate in the habitats of M. himalayana is relatively regular (The climates of foreign
Asia, 1975), while the temperature (fig. 1) does not reach the upper critical level (25°C), at
which the heat stress takes place (Turk, Arnold, 1988; Melcher et al., 1990; Semenov et al.,
2001; Soroka, 2001).

Figure 1. Seasonal dynamics of average monthly (1, 2) and maximal average monthly (3, 4)
temperatures from April till October in settlements of Himalayan marmot in area of Manasulu
massif, vicinity of Sama village, 3530 m (2, 4) and Samdo village, 3780 m (1, 3)

Pucynok 1. Ce3oHHas quHamuka cpeaHeit mecsunoit (1, 2) U cpeqHeMecs YHON MaKCHMAaJIbHOM
(3, 4) TemnepaTypsbl ¢ anpedsi Mo OKTSIOPh B MOCEICHUAX TUMAIaiicKoro Cypka B pailoHe MaccuBa
Manaciy B okpecTHOCTsX aepeBeHb Cama — Beicota 3530 M (2, 4) u Camzao — 3780 m (1, 3)

The densest settlements of marmots are recorded in alluvial terraces with thickness of light
soils (melkozem), which is favorable for making deep, complicated and numerous burrows.

Optimal forage conditions for marmots is created by pasturing domestic cattle, mainly, yaks.
Biting off the tips of plants, they keep fodder plants at the state of continuous vegetation. Like
other marmot species (Abelentsev et al., 1961; Bibikov, 1967; Davydov, 1974; Seredneva,
Nesgovorov, 1977; Ronkin, Savchenko, 2000), M. himalayana feeds on growing soft parts of
plants. Currently, domestic yaks replaced the wild yaks in areas of their former distribution, but
the form and scale of the effect of domestic animals on plants is the same as that of their wild
ancestors.

The major difference in the ecology of M. himalayana from other marmot species is that its
lower border of distribution is situated very high — as high as 3000 m.

We succeeded in collecting a small herbarium in the settlement of M. himalayana in the
vicinity of Village Sama at the altitude of about 3500 m, in April 2004. The following is the list
of species and genera of plants that we were able to identify: Iris potanini, Carex sp., Agrostis
sp., Deschampsia sp., Koeleria sp., Taraxacum sp., Saussurea sp., Ranunculus sp., R. hirtellus,
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Berberis angulosa, Primula sp., Potentilla sp., P. peduncularis, Gentiana sp., Halenia elliphica,
Euphrasia himalayca, and Polygonum amplexicaulis.

The structure of M. himalayana population in Nepal is closely connected with the spatial
arrangement of the landscape, in which this high-mountain species inhabits. Based on
observations carried out in the massif Manaslu in 2003 and 2004, we were able to isolate four
hierarchical levels of the population structure of M. himalayana (from top to bottom): (i)
geographic population; (ii) local population; (iii) colony; and (iv) family site.

1. Geographic population. The entire population of M. himalayana forms a geographic
population isolated from the neighboring Tibet. The area of the geographic population is approx.
1 miIn ha. Proceeding from the density of M. himalaya in the vicinity of villages Sama (3500 m)
and Samdo (3800 m), where we carried out detailed surveys, the number of the population of this
species in Nepal can be assessed at 100-500.000 individuals. In the Himalaya, the range of the
geographic population in general coincides with the borders of subalpine and alpine mountain
belts, from the upper border of the forest to the snow line.

2. Local populations of M. himalayana in Nepal are isolated one from another by mountain
massifs, which are hard to surmount for marmots. Such populations are, for instance, the local
population Manaslu and the neighboring population Anapurna, which are separated by mountain
massifs covered with glaciers. Local populations inhabit mainly the terraces above flood-plains
of the upper parts of rivers and neighboring areas, first and foremost, the talus train.

3. Colonies (fig. 2). Local populations consist of colonies. Their area reaches 50 ha. They
include from five to 30 families. Within local populations, colonies are separated by natural
barriers (river beds, new moraines and outcrops), as well as man-made barriers (human
settlements and communications, vegetable plots, cattle enclosures).

Figure 2. Family site of local population «Mansulu» in vicinity of Sama village. Points designate
family burrows. A dashed line - borders of colonies. Numbers of colonies are designated by 1 - 4

PucyHoK 2. Y4acTok moceneHuss MeCTHOM MOy Isaiun «MaHaciry» B OKPECTHOCTSX JIEPEBHH
Cama. Toukamu 0003HaUY€HbI ceMeiHble HOpBI. [lyHKTUPHOI JTMHUEH — TpaHULbl KOJIOHUH.

Howmepa xononuii o603Havens! nudpamu 1 — 4

4. Family sites (fig. 3). The borders of family sites can be situated at relatively large
distances from one another or overlap. The distribution of family sites largely reflects landscape
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peculiarities of colonies. The number of burrows in one family site ranges from 20 to 27. An
average area of one family site is equal to 0.5 to 1.7 ha.

Figure 3. Marmot burrows in habitats of 6 families. 1 - breeding hole; 2 — regular holes; 3 -
borders of family sites; 1 - 6 - family sites

Pucynok 3. HopoBsle oTBepcTHs Ha yyacTKax 6-Tu cemeil. 1 — rue3joBast Hopa; 2 — HOpOBbIE
OTBEPCTHS; 3 — TPAHUILIBI CEMEHHBIX Y4acTKOB; 1 — 6 — ceMeliHble yuacTKu

The general character of the spatial structure of M. himalayana population has no principal
differences from the spatial structure of the population of high-mountain species, such as M.
baibacina or M. caudata; nor does it contradict the classification previously suggested by D.I.
Bibikov (1989).
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OO0 »KonorMM THMAaNalCKOrO Cypka, OCOOEHHO B IOKHOW dYacTu apeana, B Hemarne,
MPAKTUYECKH HUYEro He M3BECTHO. UTOObI Kak-TO BOCHOJHUTH HEAOCTATOK MHGpopMauuu o0
sToM Buie, HacenstomeM Kynb-JIlynb, Apkarar, Anteiatar, Haube-1llans, Tubetckoe Haropsbe,
I'mmanau, Cukkum u byran (Sclater, 1891; Bobrinskii, 1937; Gromov et al., 1965; Wang Sibo,
Yang Ganyun, 1983; Ma Yung et al, 1987; Bibikov, 1989), Mbl mpoBenu HaOIOJCHUS B
Llentpansubix ['mmanasx (maccuB Manaciy, Henan) B urone 2003 u B ampene-mae 2004 rr.
(Nikol’skii, Ulak, 2006).

AHanu3 JuTepaTypbl W HAlIM COOCTBEHHbIE HAOJNIOEHUS TMOKa3ajld, YTO KIIOYEBBIMU
IKOJIOTMYECKUMHU (aKTOpaMU PaCHpOCTPAHEHHUsl 3TOTO BHJA SBISIOTCS BBICOTA HaJ YPOBHEM
Mops, TeMIepaTypa, peiabed 1 KOPMOBBIE YCIOBUS.

B N'iManasix cypok oOMTaeT OT BepXHEH TpaHHMIIbI jeca 10 cHeroou imauu (Dobremez, Jest,
1976; Shrestha, 1997; Majupuria, Majupuria, 1998; Klatzel, 2001; Nikol’skii, Ulak, 2005) na
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BeicoTax ot 3000 mo 5500 m B cybanbnuiickoM u anbimiickom mnosicax rop (Schweinfurth, 1957;
Walter, Breckle, 1991).

Knumar B MecTax oOWMTaHHMs T'MMajaliCKOro Cypka OTHOCUTENbHO poBHBIN (KimuMats
3apyOexnoit Azum, 1975), a temmeparypa (puc. 1) He HOCTHraeT BEPXHEro KPUTHYECKOTO
npenena (25°C), npu koTopom Hactymaet TermnoBoi crpecc (Turk, Arnold, 1988; Melcher et al.,
1990; Semenov et al., 2001; Soroka, 2001).

Haubosiee 1uioTHBIE MOCeNIeHNsI CYPKOB 3aperuCTPUPOBaHbl Ha AJUTIOBUAIBHBIX Teppacax, ¢
MOIIIHOW TOMIIel JErkoro rpyHta (Meiako3ema), OJaronpusiTHOTO Uil yCTPOMCTBa TTyOOKHX,
CJIO’KHBIX, MHOTOYHUCIIEHHBIX HOP.

OnTuMalibHbIe KOPMOBBIE YCIIOBUSI JIJISi CYpPKOB CO3MaéT BBINAC JIOMAIIHUX JKMUBOTHBIX, B
OCHOBHOM, s1KOB. CKyChIBasi BepXyIlIeYHble TOOETH, OHH TIOJIEPIKUBAIOT KOPMOBBIE PACTEHHS B
COCTOSTHMM Hempekpamjaromieiics Bereraunu. Kak u apyrue Buabl cypkos (Abelentsev et al.,
1961; Bibikov, 1967; Davydov, 1974; Seredneva, Nesgovorov, 1977; Ronkin, Savchenko, 2000),
TUMaJaiCKui CypOK KOPMUTCS HEKHBIMU PACTYLLMMHU 4acTsAMHU pacTeHuil. B Hacrosee Bpems
JIOMAIIIHUE KW BBITECHUIIN AUKUX BO MHOTHX paiioHaX WX OBLIOTO pacrnpocTpaHeHwus, HO popma
1 MacimTabbl BO3JEHCTBUS OJAOMAIIHEHHBIX JKUBOTHBIX Ha PACTUTENBHOCTb HE OTIMYAIOTCS OT
BO3/ICHCTBUS HA PACTUTEIBHBIN TTOKPOB JUKHX MPEIKOB.

I'maBHOE OTNIMYME HKOJIOTMU TMMATAaWCKOTO CypKa OT OCTaJbHBIX BHJIOB CYPKOB COCTOUT B
TOM, YTO HUICHSs TPAHUIA €TO PACIIPOCTPAHEHHUS MOIHATA OYeHb BhICOKO, 10 3000 M Hax y.M.

Ham ynanoce cobpaTh HeOOMNbIIONH repOapuii B IMOCENIEHWH TUMAaliCKOrO CypKa B
okpectHOCTsIX nepeBHr Cama Ha BeIcoTe okojo 3500 m B ampene 2004 r. Hwxke mepedncieHs
BUJIbI U POJIbI PACTEHUH, KOTOpBIE yaanock onpeaenuts: Iris potanini, Carex sp., Agrostis sp.,
Deschampsia sp., Koeleria sp., Taraxacum sp., Saussurea sp., Ranunculus sp., R. hirtellus,
Berberis angulosa, Primula sp., Potentilla sp., P. peduncularis, Gentiana sp., Halenia elliphica,
Euphrasia himalayca, Polygonum amplexicaulis.

CtpykTypa nomyJsisiiuy ruMasaickoro cypka B Henane TecHO cBsi3aHa ¢ MPOCTPaHCTBEHHOMN
opraHuzanue maHamadTa, B KOTOpOM OOWTaeT ATOT BBICOKOTOpHBIM BuA. Ha ocHoBe
HaOmoneHui, npoBea¢HHbIX B MaccuBe Manaciny B 2003 u 2004 rr., Mbl CMOTJIM BbIACTUTH 4
HepapXUYeCKUX YPOBHS MOMYJISAIMOHHOW CTPYKTYPhl TMMajaiicKoro cypka (cBepxy BHu3): 1)
reorpaduueckas momyJsius; 2) MeCTHas NOnyJsiius; 3) KoJIoHus; 4) CeMEHHbIN y4acToK.

5. Teoepagpuueckasn nonynayus. Be€ Hacenenue rumanaickoro cypka B Hemame oGpasyer
reorpaMuecKyro MOMyJsILMI0, W30JMPOBaHHYI0 OT cocegHero Tubera. Ilnmomans apeana
reorpauuecKoi MomysIsiuuy paBHa mpuMepHo 1 MiH. ra. Mcxons W3 TUIOTHOCTH HaceleHHS
rUMasiaiickoro cypka B okpecTHocTsix aepeBeHb Cama (3500 m Hag y.m.) u Camzao (3800 m Hapg
y.M.), TJie MbI TPOBOJM/IM J€TalIbHbIC HAOTIOICHUS, YUCICHHOCTh MOMYJISIIMU BUAA B Mpeeaax
Henana mbi onenuBaem B 100 — 500 Teic. ocobeil. B I'mmanasx apean reorpaduueckoi
MIOMYJISAUMY BHJA B OOIIMX YepTax COBMAAAeT C TPaHUIAMHU CyOaTbIHUICKOTO W aIbIIUHCKOTO
MOSICOB T'Op, OT BEPXHEH rpaHMIIbI Jieca 10 CHETOBOM TUHUH.

6. Mecmnvie nonyrayuu THUManaiickoro cypka B Hemname wm3omupoBaHbl Apyr OT Ipyra
TOPHBIMA MAacCHMBaMH, TPYAHO MPEOJOTUMBIMU JUisi CYpKOB. TakoBbl, Hampumep, MecTHas
nomyJsus «MaHaciay» W COCeIHsIss ¢ Hel MOMyJsaus «AHaImypHa», pa3ieia&HHbIe TOPHBIMU
MAacCHBaMH, TOKPBITBIMU JIGMHUKaMU. MeCTHbIe TIOMyJSIUU HACENsSoT B  OCHOBHOM
HA/IMOMMEHHBIE Teppachl BEPXOBbEB PEK M MOTPAHWYHBIE C HUMHU YYacTKH penbeda, Mpexie
BCEro, KOHYChI BBIHOCA.

7. Kononuu (puc. 2). MecTHbIe MOMYJIALUN COCTOAT U3 KOJOHMMA. VX Mmiomaas ocTuraer
50 ra. Onu Brumouarot ot 5 10 30 cemeit. B npenenax MECTHBIX MOMYJISLUNA KOJTOHUU pa3/ieTeHbl
€CTECTBEHHBIMH Mperpagamu (pyciia peK, MOJIOJIbIe MOpPEHBI, BBIXOJAbI CKaJbHBIX TMOPOM) H
nperpajgamMyu aHTPOMOTEHHOW MPUPOAbI (MOCEJICHHUsS W KOMMYHHKALIMU YEJIOBEKa, OTrOpOjbI,
3aroHbl IS CKOTA).

8. Cewmetinvie yyacmku (puc. 3). ['paHHIIbI CEMEHWHBIX YUYaCTKOB MOTYT OBITh YIaJeHBI JPYT
OT Jpyra Ha OTHOCHTENBHO OOJBIIOE PACCTOSHUE WM YACTHYHO TEePEKPHIBATHCA.
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Pacnipenenenuie ceMelHBIX YYacTKOB OTpa)KaeT B OCHOBHOM JiaHIIa(THbIE OCOOEHHOCTHU
KOJIOHUU. YHCII0 HOPOBBIX OTBEPCTUH HA OJHOM CEMEWHOM y4yacTKe KoieOneTcs B mpenenax oT
20 no 27. CpenHsis TuIoaab OJHOTO ceMeliHoro ydactka pasHa 0.5 — 1.7 ra.

OOwuit  xapakTep MPOCTPAHCTBEHHOM CTPYKTYpbl MOMYJSIUUMM THUMajaiickoro cypka
MPUHLIMIIKAATIBHO HE OTJIMYAETCsl OT MPOCTPAHCTBEHHON CTPYKTYpbI MOMYJISLMUA BbICOKOTOPHBIX
BUJIOB, TaKuX, Hanpumep, kak cepwiii (M. baibacina) wiu kpacueiii (M. caudata) cypku, u He
MPOTHBOPEYHT KiIaccupuKanuu, paHee npeanokenson Bibikov, 1989.
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