


PROCEEDINGS of the 7" international conference on the genus Marmota “Marmots of the Old
and New World” 13-17 August, 2018. Ulaanbaatar Mongolia. Narud Design LLC. 336 pp.

Editors: Adiya Yansanjav, Oleg Brandler, Lkhagvasuren Badamjav, Gantulga Gankhuyag,
Hannah Davie, Batdorj Sodnompil, Undrakhbayar Enkhbat

Printing layout: Ts.Naranbat

Conference organizers:

Institute of General and Experimental Biology, Mongolian Academy of Sciences
Ministry of Nature, Environment, and Tourism of Mongolia

Ministry of Education, Culture, Science, and Sports of Mongolia

Commission on Marmot Investigation of the Theriological Society at the Russian Academy of
Sciences

Mammalian Ecological Society of Mongolia

Joint Russian—-Mongolian Complex Biological Expedition of Russian Academy of Sciences and
Academy of Sciences of Mongolia

Mammalian Ecology Laboratory, Institute of General & Experimental Biology, MAS

Scientific and Organizing Committees:

Scientific Committee:

Prof. Kenneth B. Armitage, University of Kansas, USA

Dr. Adiya Yansanjav, Institute of General and Experimental Biology, MAS, Mongolia
Prof. Walter Arnold, University of Wien, Austria

Prof. B. Avid, Scientific Secretary General, Mongolian Academy of Sciences, Mongolia
Prof. Daniel T. Blumstein, University of California, UCLA, USA

Dr. Oleg Brandler, N.K. Koltzov Institute of Developmental Biology, RAS & Commission on
Marmot Investigation of Russian Theriological Society, Russia

Dr. Daniela Lenti Boero, Université de la Vallée d’Aoste, Italy

Prof. Alexander Nikol’skii, Peoples’ Friendship University of Russia, Moscow, Russia
Dr. G. Nyamdavaa, Ministry of Environment, and Tourism of Mongolia

Dr. D. Odgerel, Ministry of Education, Culture, Science, and Sports of Mongolia

Dr. Sergei Pole, Kazakhstan

Prof. Viktor Tokarskii, V.N. Karazin Kharkiv National University, Ukraine

Organizing Committee:

Adiya Yansanjav — Co-Chair, IGEB, MAS (adiya_ya@yahoo.com)

Oleg Brandler — Co-Chair, IDB, RAS (rusmarmot@yandex.ru)

Lkhagvasuren Badamjav — Conference Secretary, IGEB, MAS (lkhagvazeer@gmail.com)
Gantulga Gankhuyag — Assistant, IGEB, MAS (gantulgasage@gmail.com)



THE STRUCTURE AND CONSTRUCTION OF MONGOLIAN
MARMOT (Marmota sibirica Radde.1862) BURROWS

Adiya Yansanjav
Institute of General and Experimental Biology, MAS
adiya_ya@yahoo.com

A marmot runs to the nearest burrow to escape from the predators. In bad weather,
marmots stay in their burrows. In burrows they mate, give birth, and raise their pups.
Marmots hibernate for 180 days in Mongolia. Only a short portion of their time is spent
outside of their burrows. During the six months that they are awake, (as they wake up in
spring from their winter hibernation and are active until the fall), they spend only five
to seven hours a day outside of their hole. Those five to seven hours are spent grazing,
sun bathing, repairing their burrows, and marking their territory. The rest of their time
(87.5%), is spent in their holes and burrows. This shows that how important burrows and
holes are to marmots.

Summary of previous research. Several researchers have explored the structure and
construction of marmot burrows, working with marmot species from the Euro-Asian steppe,
the Altai, and Mongolia (Berendiev,1956, Bibikov,1967, Capitonov,1978, Lobanov,1983,
Mashkin, Baturin, 1993, Tokarskii, 2008, Tristan, Classovskii, 1956).

Since G.Radde dug up and documented marmot burrows near Baikal in 1862 and
published his findings, several studies have been conducted exploring Mongolian marmot
(Marmota sibirica) burrows in the Tuva, Buriat, and Chita regions and a series of articles
have been published on marmot burrow structure and temperature characteristics (Pav-
lov, 1930, Ryabov, 1948, Nekipelov, 1950, Letov,1950, Nekipelov, Peshkov, 1958, Jovtii,
1962). However, there has been only limited research on the characteristics of marmot
burrows in Mongolia. Studies have been conducted only in the Khangai (Suntsov, 1982,
Romanovskii 1961, Adiya, 2000), and Khentii mountain ranges (Bavaasan, 1970).

In this article we summarize current knowledge of marmot burrow structure from the
literature, from interviews with local hunters and citizens, and our own field work, with
the aim of describing the structure of Mongolian marmot burrows and comparing with the
burrow structures of other marmot species. Field research was conducted from 1988 to the
present day, in the territories of the Arkhangai, Tov, and Zavkhan provinces of Mongolia.
Nineteen temporary holes, three summer holes and 14 hibernation holes were assessed.
During May through December, the structure of holes and burrows were sketched, and
the length and depth of tunnels was measured. During hibernation the characteristics of
hibernacula were explored and during the summer and fall, burrow tunnels, structure, and
construction were investigated.

Hole and burrow sketching included documenting grasses dropped during transpor-
tation to the burrow chamber holding the winter food reserve, claw rake marks left by
marmots, and hoarfrost on the stone. All these signs indicate the direction of the marmot’s
hibernaculum. When the plug at the opening of the hibernaculum was reached the soil and
stone of the burrow floor was found to be weaker and the tunnel opening widened.
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RESULTS OF THE STUDY

From ancient times, before humans possessed hunting tools, to the present day, Mon-
golians have hunted marmots during hibernation and even just in colder weather, by dig-
ging up their burrows.. Burrows were also dug up to reach marmots who were shot and
then died underground. In the process of digging, hunters learned about basic burrow
structure and how it is influence by soil, surface composition, and other factors. Hunters
also developed and use terms for describing the conditions of the hole, including ‘plug ’,
OaacHbI exTee /scat pile/, HyxHuit xo1 /end tunnel/, mdp cym /secondary tunnel/, and also
terms related to the digging method, such as sitting, vertical, and horizontal.

Digging is mostly used to hunt marmots in the Khangai mountain range, at the sourc-
es of the of the Terkh, Khar us, and Shar us rivers. In those areas underground water is
close to the surface and many marmots hibernate together in same burrow in dry river val-
leys. At those sites the soil is weaker and burrows are easier to dig up.. Hunters have devel-
oped terminology for describing burrows in these areas, including terms such as /barrel/,
/two-chamber/, and /bull/, depending on the burrow’s appearance, position, and general
structure. Bypxaap /barrel/ burrows have the nesting chambers located under the burrow
opening top, / two-chamber / burrows have two nesting chambers, which are located paral-
lel to each other. If one of burrow hole is filled out from the inside and the marmot comes
out filles the second empty hole down from the outside, it is called a 6yx /bull/ burrow.

Depending on the structure and use, marmot holes are classified as hibernaculum /
nud3/, summer burrows /3ycaai/, and temporary burrows /Myy Hyx/. Marmots may dig
new burrows, but also renovate old temporary burrows or dig out old vole burrows, which
have small openings and are underneath stones or large rocks.

Temporary burrow /Myy nyx/. Temporary burrows are used as short-term refuges to
escape from predators. They are located on the preferii of the colony. They are usually ~1
m deep and have a simple structure with no nesting chamber. There is only one entrance
and a short tunnel, , usually 1.5-7 m long. Temporary burrows are often built into the
bottom of banks, or underneath stones or large boulders. These burrows are also used to
escape insects.

Summer burrow /3ycaan nyx/. Summer burrows have a simpler structure than winter
(hibernation) burrows. Temperatures in summer burrows can change rapidly, but they are
useful as temporary refuges, protecting marmots from predators while they forage in areas
away from their hibernation burrows. Summer burrows have no nesting chamber. Usually
the burrow’s main tunnel is no deeper than 1.7m, has ~10 entry points, although that num-
ber can range from four to 16. The multiple entrances are linked together by underground
tunnels.

Hibernation burrow /Hu33 nyx/. This type of burrow can be used for years by many
generations of marmots. Hibernation burrows are usually quite deep (1-3 m or more),
have many tunnels leading in different directions, and have one or more nesting chambers
(hibernacula). Hibernation burrows are also called whelping burrows, winter burrows, and
summer burrows, when they are used as such.. Hibernation burrows can be used for cen-
turies and the burrow openings may be thousands of years old (Zimina, Gerasimov,1971).

The many tunnels of the hibernation burrows also have different names, such as;
burrow line “ryxHuit cym”, end tunnel “xexn”, secondary tunnel “m3p cym”, and scat pile



“Oaacubl oxree”. The long and short tunnels go from the nesting chamber down, with no
outlet. These tunnels are called burrow ends “xeist cym”. Secondary tunnels “mg3p cym” go
up for a short distance from the nesting chamber. The main tunnels of hibernation burrows
that are located on the slopes of the mountain hills are usually short (5-12 m), but the main
tunnels of a burrows located lower elevation river valleys with permafrost or where there
is underground water near the surface, are long (up to 25 m). These tunnelshave many side
forks, some of which have dead ends and some of which loop back to connect to the main
tunnel.. Tunnels of all types have an average diameter of 30cm, but are wider at tunnel
forks and intersections.

The structure and size of Mongolian marmot (Marmota sibirica) burrows

- Hibernating burrows
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General characterization of hillocks and burrows. When digging their burrow, mar-
mots take the excavated dirt out of the hole. This pile of excavated dirt is called a hillock.
Hunters can estimate the depth of the nesting chamber by the size of the hillock The bur-
row is repaired every year, and additional dirt is removed, so the hillock gets bigger and
bigger year after year. The hillocks of the hibernation and summer burrows are usually
not that big. Sometimes the hillocks of burrows with many entrances or several adjacent
burrows will combine to create an extra-large hillock. We measured the size of a colony in
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the Tarvagatai mountain range. The average size of hillocks in this colony (n=34) was 19.4
m in length, 13.6 m in width, and 0.9 m in height. The hillocks of burrows located on the
slopes of mountains were lower, and were shaped like an ellipse. The hillocks of burrows
located on flat landscapes had a round shape, and the downhill side was the tallest, usually
with a height of up to 1.3m.

Scat pile. Scat pile tunnels are usually located a distance of 0.5-2.1 m from the main
tunnel, usually to the east or west. Scat pile tunnels are usually 0.6 to 2.3m long dead-end
tunnels, with a diameter of 30cm. These tunnels are used for excretion from spring until
fall, when marmots start hibernation. Each burrow has usually two, but sometimes three
to five, scat piles.

Plug. Burrows have many entrances. During hibernation marmots close these en-
trances with stone and soil from outside, leaving only one entrance. This last entrance is
closed from inside the burrow by mixing scat piles with soil and stone gravel of 8-12 cm
diameter. This is feature is called a plug. The plug in the last entrance is usually 2.5-9.5 cm
long, but can be as deep as 0.5 to 1.8 m.

The last entrances of hibernation burrows located on mountain slopes usually have
shallower plugs, while burrows in flat landscapes have longer plugs, especially on the
downhill side, where they can be up to 9.5m deep Burrow plugs were shallower in the
early fall than in the late fall. After the burrow entrances are closed for the winter, mar-
mots do not appear to truly hibernate initially. Rather, for awhile they continue to add to
the depth of the plug.

The nesting chamber. Nesting chambers are usually located at a distance of 9.5-25
m from burrow entrance, at a depth of 0.8-3.1 m from surface. They are usually located at
the fork of a dead end tunnel or secondary tunnel. The nesting chambere has a volume of
less than 0.7 m?®. Chambers of old burrows, located on the slopes of mountains are usually
bigger, but the chambers of burrows located in river valleys and on the lower slopes of
mountains are smaller, with a volume of 0.2-0.4 m?.

Nest. Depending on natural zones, the colony site, weather conditions of the year, and
the age, sexand condition of the marmots, they usually start to gather food stores for winter
by the end of August. They usually gather 2.3 to 5.2 kilograms of dried grass, mostly of
Stipa spps. This process is called stocking. Every spring, grasses not used during the win-
ter are taken out of the burrow. Other items besides grasses can be collected as part of a the
winter store, and are used as insulation rather than food.. Store size and content varies for
each nest. Stores are can serve as mats or as blankets. Marmots in burrows on mountain
slopes with a nesting chamber with a depth of more than 2 m make a mat of gathered ma-
terials. If the nesting chamber is up to 0.33 m deep, marmots fill the nesting chamber with
dry grasses and hibernate in the grass pile. Nests of this kind, if dug up in the late fall, can
be covered in some frost and frozen ice.

The number, age, and sex of marmots who hibernate together in one burrow differs
depending on number and density of the individuals in the population and social structure
of the marmot colony.

We recorded 318 individual marmots in 63 burrows on the Tarvagatai mountain in the
Khangai mountain range at two research sites covering a total of 700 ha. Burrows were
excavated in the fall, just before the hibernation season. Each burrow had 2-17 individ-



uals hibernating together. We excavated two burrows and found one burrow containing
five marmots (two adult females, two adult males and one three-year-old juvenile) while
the second burrow contained 13 marmots (three two-year-old juveniles, six adult females,
and four adult males). In Hantraganat am of southern Terkh river, one burrow in 1946 was
found to contain 28 adult marmots (G.Oidov, personal communication).

Mongolian marmot’ burrows located in mountain foothills, gravelly river valleys, ar-
eas with permafrost, and places were underground water is near the surface, usually have
central tunnels that are up to 25m long. The main tunnel often curves, and there are many
smaller tunnels branching off, usually beginning 50-90cm below ground. The tunnels are
usually 0.8 to 150cm deep and the nesting chambers have a volume of 0.2-0.4 m?. Hiber-
nation burrow plugs are usually quite long. The plug usually extends from the entrance to
the threshold of the nesting chamber. Some burrows have a thin, (15-20 cm) roofs. Those
burrows usually also have long dead end tunnels and secondary tunnels, compared to other
burrows with thicker roofs..

Burrows located on higher mountain slopes usually have a shorter main tunnel (up
to 3.1m deep) and nesting chambers with a volume of 1.2 m3. The floor of the nesting
chamber is usually lined with a mat of grasses. Mountain burrows usually have fewer
tunnels and tunnel branches, and the dead end and secondary tunnels, and the burrow plug
are usually shorter..

We compared the burrow parameters of the Mongolian marmots to those of other
marmot species, including M. menzbieri, M. caudata, M. baibacina, and M. bobak but did
not find any significant differences.
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MOHI'OJI TAPBATAHBI (Marmota sibirica Radde.1862)
HYXHHUH BYTII]

SIAIBSA
LIVA-vin Eponxuti 60101 copunvin buonoauiin Xypaonsm
Adiya_ya@yahoo.com.

TapBara HYX9HZ OpK AalicaH amMbTaj, LAr araapblH TaaJaMKI'YH HeXIeyneec Oued
XamraajiHa. MeH HYX3H]I 3BLIIAYK, YP TeJee 00ixyyiHa. MOHI0I OpHBI HOXLIO]L KHJII
nyHmkaap 180 rapyit XoHOT HUIITHY. Oepeep X101, 30BXOH XaBap HYIIHIAC rapcHaac
XOWII HaMap MUYMX XYPTAIX 6 capblH XyralaaH] WASLUIAX, HApiax, U4u3d, 3ycaasl HyXd?
3acax, 939MUIMJI HYTTHHH XWJIMHUT COPIIdH TAOMASMIANX YEI193 XOHOI'T 5-7 Lar HyXHul rajiHa
Oaibk yiacsH Oyx xyramaar (ambapanbiaxaa 87.5%-uir) HyX»H]] OPOTHOH ©HI'epPYYJIAT
I'9C3H TOOLOOI XUk 00sHO. J[93p AypbacaH 11@6H 0apuMT TapBaraHbl aMbJIpalla HYX
sAMap dyXxaj ad XoJ00rnoaToi 00J0XbIr TIPUHITH).

Cyonazocan éaiioan. EBpoA3us TapxcaH TapBaraHbl 3apUM 3YWIMHH WY39 HYXHHUH
OyTumiir cymancan axiyyn Oumit. Tyxaitn6an, taneH [Jlodbanos, 1983, Tokapckwuii,20],
manxad [Kanurtonos, 1978], anraii [ Tpucran, KiaccoBckuid. 1956], xornnmoit [Mamkus,
Barypun, 1993], TapBarabl Ie6H TOOHBI HYX MaJITaH, M4Y33 HYXHUI OYTIUIH OHLIOTHIAT
TOIOPXOMIIOH OUHKI).

I"Pagne 1862 onn baiiransin yaHaa 1axb MOHIOJ TapBaraHbl HY33 HYXUHUT MajlTax,
AQHXHBI MOZPAT X3BIYYJcH?3C xoim Tysa, Bypuaa, UuT My»uilH MOHIOJ TapBaraHbl
Y9 HYXHHHA OYTOI, AyTaaHbl XOMHUHH ©OpWIeNTTIH XOJ000TOH CymairaaHbl OJIOH
MaI3 OapuMT XIBiracaoH. [[1aBnos.1930, Pados, 1948, Hekunenos, 1950, Jletos,1950,
Hexwunenos, ITemkos, 1958, XKoBTeIi, 1962].

BaiiranslH eMHe[ HYTIMHH MOHIOJ TapBaraHbl M43 HYXHUH ypT 5-18 M [Psa6os,
1948], nynmxaap 21.5 m, 6yp 45 M xypHd. Muss Hyx 1-2 HOOXOIH TOr0o0TOi Oaiix Gereen
HYXHU# gyHaax ryH 1.9 M, 0.8-2.4 M ypT ux3B4II9H X0&p OaacHb! exTeeTii [JleTos,1950].
Wuunrnuii ypr 1.85-3.40 M nynmkaap 2.8 M GaifHa r3caH OapUMTYYIBIT AyPbIXKII. XapHH
MoHrou1 OpHbI TapBaraHbl U433 HYXHUK OYTUHIT CyJajIcaH CyaairaaHbl MaTepuas XOBop.
Xamnrait [Cynuos, 1982, Pomanosckuit 1961, Anpsa,2000], XouTuitn HypyyHs! [baBaacan
1970] TapBaransl n4s3 HyXHUI OYTIUIT TONMIIOH OUYCHH.

Jamnaitn TyBinac 13311 2500-3000 M epreraceH XaHrailH HypyyHbI TapBaraHbl HU3?
HYXHHH cyMm 4-17 M Oyroy ayHmkaap 8 M ypt OaiiHa. HooxolH Toroor 2-5 M XepCHHUN I'YHI
TaTax, 4 M OpYUM ypT HUUUT TYIXdH? [PomanoBckuit 1961]. Te aliMruitn MeHreHMOpPET
CYMBIH HYTarT XOpPCHUI YCHBI TYBLIMH /193D, TOJIBIH XOHUN OalipiaanTaid, vu33 HyXHHUHA
HOOXO#H Toroo 0.6-1.2 M xepcHuii ryHn Oaiipiacan Oaiixasn, yysbIH ap, Bep 03mmiHx 2-3
M TYHI Oaiipianar oHiorroi [baBaacan 1970] 00MOXBIT TAOMIIIINKII.

Bun rapBaranbl HyXHHI OYTIHMIH OHINIOTHIT CyAajCaH XABIAIMIHH M3 OAPUMTHIT
HAT'TIOH JYTHAX, aHYHJ, HYTTUHH UPIrII93C HYXHUM OYTHHHH X0100TI0ATON aMaH MAIdd
IYDJTyy/Tax, MOHIOJ TapBaraHbl M43 HYXHHHA OYTIHIH OHLJIOTMWT ©OPCAWNHH XUICOH
CyJalraaHbl JYH[ TYATYypJiaH TOAOPXOWIOH Ouumx, Oycaa 3yHIHMIH TapBaraHbel U433
HYXUHT CyJajicaH AYHT3H XapbllyysiaH 3apuMbIH sJraa, 6BepMel] OHLUIOTHIT MIPYYJIdH
TOTTOOX 30PIJITOTON cymanraaHsl axiber 1988 oHooc »xidH Apxanraid, Tes, 3aBxaH
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allMrMiH HyTarT Xuibk, Typuuiararaii aH4jgaac tapBaraHbl aMbJpal, HYXHUH OyTUUIH
XONIOOTIONITOM amMaH M3133 aB4, 9 Myy HyX, 3 3ycaan, 14 wudd myxwidr (V-XII capn)
MaJITaH, YHICOH XOMKHUIIT, Oy TLMIH 3y pariajibil XUICIH. OBIMITH ylupas] Hudr yxaxaaa
WYUTHUIT, 3yH HAMapT HYXHUH CYyMBIT X00H yXax OyTa1l OaliryyaaMKuir 3ypariacaH.

Wusd HYXHMHT MUUT XOeXK yXax sIBIaJ Ta3pblH XOPCHeeC suraxa 03pXTii 0ok
aJJaraax He 3105T TOXHOILIor. Mitm yen naur 6aiix ra3pblH MOPOO YyITyyr HapHiBYIaH
V39K HOOXOW 306X Y€ XasTAaXk IITACIH oBC Oyroy "ammam'", 3apuM TOMXOH 4YITyYH
J1P3p TapBaraHbl XyMcaap 3yparical Mep, HUNTHUH Uyllyy I1aH [JOXHCOH 33p3T IHHKIIP
WYUTHAT OJDK YPrJDKIIYYJI9H yXHa. HOOXOMH TOrooH1 OMpTOX IyTam MYUTHUHN YyITyyH]T
[IOXVMCOH IaH, HOOXOWH “‘ampamr’” WXC3K, HYUT LIOOPOX NOX6Xel OerieecHHid MIIopoo

qylyy CyJapd HyX eprecHe.
CYJAJITAAHBI IYH

MoHromdyyy aroHyypbIH Oarax 39BCOT XOIKeeryi OaiicaH spT yesc eHeer XypTalnl
Hamap OpoH TapBara WYMX?’dp Iyniax yeq Oyloy HUCOHHUH Japaa razap XeseXxeec eMHO
WY9) HYXUHWI yXaX TapBara arHax aprbil Xapanmk Oaifna. bac amb ammax Oyyncan
TapBarell' yXaXk aBax Hb OOHTYH. DHO ABIlIaa raJaprblH TOI'TOL, XOPCHUH OYTAII 39par
OJIOH XYYMH 3YHIP3C XamaapaH Wu»3, 3ycaall, Myy HYXHHH OyTdIl 30XHOH Oalryymant
0ep eep 0aiix OHIUTOTHHT caifTap TaHUH M3/ICOH. bac HYxHHIT OyTHHITH @BOpMeI! OHIIIIOTT
TOXUPCOH "Wuur”, “6aacHbl ©XTee”, “HyXHHH X, I3p cyM”, yxax aprarail Xon000Toin
“cyyraa, 60c00, X3BT33 ajiamM’’ 39p3T OHOBYTOH, TOI'TCOH HIP TOMBEOT XOPITIIIHI

XaHraiia HypyyHbl Ypa, Xoig Tapxuiin ax, Xap-Ye, [llap-YcHbl rosisiH caB HyTTHIHH
aQH4YMJl XOPCHUH yC OHP,MOHXMHH LPBA3ITIN TOJbIH XOHAUMH cailp 4yiayy, HypaHI'd
XOPCTAH Ta3phlH OJIOH TapBara WYCOH WY33 HYXUHUT COHIOH MaiTaXX TapBara arHax Hb
LOOHTYH. DHY HYTTUHH aHYH]l U993 HYXHUHT HOOXOHH TOTOOHBI Oaipial, epeHxuid OyTaI
30XMOH OalryymnanaTraac xamaapyymna "0ypxa3p", "maitman","Oyx" X3M33H sIraH HIPIIH?.
“Bypx23p” HI39HUI HOOXOIH TOT0O JIOIIMH I0pO0 OalpianTa, “naiman’ 1usd 39pTIIdd
Oaiipiax Xo&€p HOOXOMH TOrooToi. Har HyX?3 10TpOOC Hb TYJIXI3 HOTOO JAepP HYXI3p rapd

rajiHaac Hb 1apcaH XOOCOH MYAIT “OyX’ MU?3)d IH).

TapBaransl HyXUHT OYTAI1 30XHOH OaNTyyJIalT, alHUITIaX X3I03pIdp Hb HU9I, 3ycaal,
MYy HYX XOM33H aHTHIIHA . TapBara Xyy4rnH Myy HYX, YXMaJIBII' COPIIdK 3acax Oyroy xa,
YyITyyHBI €pOOJI, YIIMIH I1araaH OTOTHBI YJIUH yXaX MIMHIAP HYX MaJITaX Hb aXKHUIIArajar.

Myy nyx Hb TPHITHHH AI0YJl TOXHOJJIOX MOYHI TYP XOProfioX 30pHylanTTai, Oy,
KOJIOHUITH 333MIIIII HYTTHIH 3axaap OaiipiaX, XapbllaHTyi SHTHIH OYTA1TIH, HOOXOIH
TOTOOTYH, MXJBWIDH HAT aMmTai, HyXHHH CyM Hb ypT Oum (oifponmooroop 1.5-7m),
JyH/DKaap HIT METp OpYMM XOpCHHUH ryHza Oaifprmana. 3yHbI XallyyH[ 3p3THHHA Myxap,
XaTHBI XOHIUH]T yXcaH OOTHHO, MyXap HYX?H]I TYp OPOrHOHO. MitM HyXu#T "TuiipsrHnil”
X5M233H HAPJI3X Hb OHH.

3ycaan nyx. Jlynaansl yaupana OalpiinH ambapax, OyTa1l 30XHOH OalryynaiT Hb
MY93 HYXHA3C SHTHHH, TyTaaH XaArauaiT MyyTaid, XapyuH 333MIIUI HyTraa OypaH allnriax,
rapu MIdLUDX, JaiicaH ambTraac OMed Xxamraaiax, TYP OPOTHOXOJ WYY TOXHPOMIKTOH,
“KMHX9H?"” HOOXOWH TOTOOTYH, roiayy 1.7 M —aac uiayyryi XepCHU I'YHI XOHT I HYXUHT
MaJITCaH, X0OPOHI00 Aep 4-16 uxaBuwidH 10 XypTon amTail HyXuir "3ycaan" HyX rIH).



Hujr nyx. Ypr ynaan xyramaaJ TOITMOJI alllUIVIaJiar, XapbLaHryil 3y3aaH XepCHU
ryuz (1-3 M rapyii) MaiaTCcaH OJIOH cajiaa XOHTHJI (CyM) HYXHI3C OyTaX, HAT 0a X3/ X3 H
HOOXOWH TOrOOTOM HYIAJIDH OBOJDKIOT HYXHUT ‘Hu’?d HYX * OYI0y ‘Hu33” X3MOI3H HIPJIIH).
Wus>3 HYXHUT ammriax X3a03p33p Hb TOPOX, OBOJDKUX, 3ycax [bubukos, 1967] xaMasH
aHruiIax Hb Ouid. TapBaraHel HU93 HYX MSIHTaH XXHIIHIH HacTai [3umuHa, ['epacumos,1971]
0aiix Hb I[OOHTYH.

W4m5 HyXHHI OJIOH XOHTWIIBIT “HYXHHUH CyM, X6I1, 19p cyM”, “0aacHbI ©XT06” XIMIH
SUTTaH HAPIPHA. HOOXOWH TOrOOHOOC JOOII YHIVIACHH YPT OOTHMHO MyXap HYXHUT ‘Xl
CyM”, HOOXOMH TOTOOHOOC TapcaH AU YUIIMITIA MyXap HYXMHT “A3p cymM” TIIH).
VYynbslH €Bep, HIIP, apblH W43 HYXHUH TOB XOHTHJI Oyl0oy cyMm OoruHo (5-12 M), xapux
YYJBIH 0311, TOJNBIH XOHAWIHH MOHXMIH IPBJST, XOPCHUH yc OMPXOH TazapT Oalipiacan
WY9) HYXHHH CyM (25 M XYpaX) ypT, OJIOH CaJDK, MyXap HYXHHT yYcrax Oyloy 3praK TeB
XOHTWJIIO0 HUMJICOH Jep Oaiix Hb HUWTIAT akuriargaHa. Hyxauid romu myHmkaap 30
OpUYHUM CM, CallaaJICaH X3COrTII HUIDI]L OPTrecHe.

Momneon mapsacanol (M.sibirica) uuzd nyxHuul Oymyuiin yHOCIH XIMACID

} ; . Hoo.xoun. Mo20OHbl 1)
. : g = Wintering holes . g
5 8|S S = :
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Name of the plase and time § 5 § N 38 |+ sz (N*H*L) g 2
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1 15.6 | 5.9 [ 270 | 25x30 | 1 | 310 | 250 | 120x80x60 | 0.58 | 4.1
2 N . 11.9 | 4.7 | 230 | 24x29 | 1 | 260 | 200 | 90x80x60 | 0.43 | 3.8
—  Apxaneaii, Xaneaii cym Ypo
3 Topx, Vumaa, Moponauiin 13.6 | 5.2 | 230 | 25x30 | 2 | 280 | 220 | 130x75x60 | 0.59 | 4.7
4 | am (yyavn ap osop) (VII-XI | 184 | 5.3 | 240 | 25x30 | 1 260 | 210 | 110x80x40 | 0.35 | 3.7
5 cap) 9.5 | 42 | 280 | 27x32 | 1 330 | 270 | 135x86x60 | 0.75 | 5.2
6 98 | 6.5 | 80 |28x32| 2 |108 | 45 | 84x65x55 | 0.30 | 2.3
7 250 7.0 | 75 | 25x30 | 1 [ 118 | 60 | 120x86x58 | 0.60 | 3.6
8 11.7 | 6.4 | 50 | 23-30 [ 1 | 90 | 40 | 125x65x50 | 0.40 | 4.5
9 17.7 | 58 | 45 | 2532 | 1 | 80 | 35 | 75x55x45 |0.19 | 3.2
10 5 124 | 62 | 115 | 24-32 | 2 | 130 | 80 | 80x70x50 | 0.28 | 3.6
——1 Xawneaii cym, Yumaa, Mepern,
11 JKapearanm, Xanmpazamoin 198 | 54| 90 | 2430 [ 1 | 110 | 50 | 90x65x60 | 0.35 | 5.4
12 am (2onvit XoHOulL) 16558 | 75 | 2532|1190 | 30 80x60x60 | 0.29 | 3.9
13 225167 | 60 | 2530 [ 1| 8 | 40 | 70x55x45 | 0.17 | 4.3
130x70x60 | 0.55 | 4.8
14 16.2 | 3.8 | 210 | 25-32 | 3 [ 250 | 190 | 90x70x50 | 0.32 | 1.7
110x70x50 | 0.39 | 2.3
Tog atimeutin basn cym
120x60x70 | 0,5 | 1,9
15 | Temep samvin 14-p 3opne- | 23.7 | 6,8 | 220 | 25-33 | 2 | 270 | 210 100x50x60 | 03 | 0.8
200c¢ 3yyH ypazut 4 km m
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Howt, uuzd nyxnuit 2adnax wiunse. Hyxuiir yxaxaja rapcat mopoo “momr” yycraso.
AHUYM M99 HYXHUI HUMIH, 3y3aaHbIl FapcaH MIOPOOHsI Oaiiuiaap TaaMariana. Hyxuir
I Oyp 3acak yxaH ypracrax TyJ JOII YYCOX, TOMPOX SIBII OH YJaaH KWJI YPIUDKHUIH).
WNun», 3ycaan HyXHUH 1011 TOM, Myy HYXHHIX Oara OaiiHa. OJIOH aMTaii Hu33 HYXHI9C yXax
rapracaH LIOpPOO €6p XOOPOHI00 HUMIIK, JOLI ylaM TOMOPHO. TapBaraHTaliH HypyyHbI
Xyy4HH 34 nussHUN TOoHBI TyHIax ypT 19.4 M, epren 13.6 M, ennep 0.9 M 6aiiB. Yynbix
ap, ©BOp, HAJIyy SHIIPHUIH M43 HYXHHUH J01I Taj OMITHXIAC YPT 3yyBaHyy, HAMXaBTap
OaiiHa. XapuH XapblaHTyl TATLI rajapraraid Taix, XeHIUH YyJblH O3JIMHH HY29HUN [0
JIyry#iBTap X»103pTai, eH1ep Hb 1.3 M Xypax Hb Oui.

Baacuvr exmeo. Nu3> nyxauii amcpaac 0.5-2.1 M xon 3aiin 6apyyH 3YYH THHIIT
caincad 0.6-2.3 M ypt, 30 cM OpYUM TOTYTON MyXap HYX Omif. XaBap HUIIHIIC rapcHaac
XOWII MYMX XYPTId suIrajicaa Xypaaaar uiiM Myxap HYXHHT O0aacHbI exTee raH3. Mums
HYX TOJIyy X0&p, Xaasia 3-5 0aacHBI 0XTOOT3 0allX Hb TOXHOJIIOHO.

Hyue. OnoH aMTaii W43d HYXOHJ TapBara MYUXJDD HAT aMbIT OHTOPXOH YIIIK
OycIpIl TazHaac Hb IMIOPOO UyIyyraap AapHA. YJIACOH HAT aMbIl JOTPOOC Hb 0AaacHBI
OXTOOH]I XYPUMTIYYIICaH OTTOH suIrajcaa mopoo, 8-12 ¢cM XypTall XOMKIITIH dyayyTai
XOIbK, SUITaJjac AyyccaHaac XOWII AaH IIOPOO Uyllyyraap HATTPYY/IaH Iaxax OeriieHe.
Y YHUHIT UX3HX HYTarT MUd) TYIXOX, HU9) HYXHHHA Oerneer "wdaur" raHd. Muuramid ypr
2.5-9.5 cm xypax Hb Omid. Munris 0.5-1.8 M 3aiitaii TyIXCcoH 0aifX Hb TOXHOJIOHO.

VYyiblH HaJlyy ©Bep, 9HIDP, apblH M43 HYXHUI MUur OOrHHO (6 M XYPTAI), TOJIBIH
XOH/IMIH XapbLAHTyl HUIMI'DH HY93 HYXHHUX 9.5 M XYpTaJ1 ypT, HOOXOWH TOrOOHBEI 00CT00
XYPTAJ TYJIXCOH Oaipar. Hamap spT yXcaH WM4YIOHUIX OOTMHO, OpOH yXCaH HYXHHMHX
XapbLAHTyH ypT Oaiiraa Hb TYJIXCIHIICID XOWII TOMAOPXOW XyralaaHx copyyH Oaibx
WYHTI) YPTADKIYYIH TYIXAAT OOIONTOM.

Hooxoitn mozoo. Cynanraansl IYHTIIC Y39X9I, HYXHUH amcpaac 9.5-25 M xou 3aif,
ra3perH ragapraac 0.8-3.1 M xepcHHI TYHZ, X, I3p CyM XOEpBIH YylI3BapT HOOXOIH
Toroo Oatipnana. HooxoliH Toroo ronmyy 0.7 xy0.M-c mIyyryit 6araamskrail. YyisH ap,
©BOP, JHIIPUIH XyyUUH HY39HUN HOOXOMH TOr00 XapbLAHI'yl TOM, XapHH FOJIbIH XOHIUIHH
“HIMIH” U993 HYXHHUH HOOXOHH TOTOOHKI Oartaamk Oara, 0.2-0.4 xy0.m OaitHa.

Hooxoii. Baiiranuiin 6yc, Oyciyyp, TyXailH »XHJIMHH 1ar araap, Hac, Xyilc, Tapra
TOBYIPIT aBcaH Oaiimaac xamaapan VIII capblH cyya?dc 3XJIDH MOHIOJ TapBara
MUK O3ATIIH HYX9HAID 2.3-5.2 Kr Xyypail eBC (XsuIraHa rojiayy) 306K XypaaHa.
YyHuiir "HooxoM 3yyx" raH3. XaBap Xyy4rH HOOXOMIoo 360 raprana. ANIbIH 6BOIIKee,
XaBaprKaaHbl OMPXU MUIIHUM TapBara HOOXOMI00 ©BCHOOC I'aJlHA XyYUHUH J1aaByy, HOXUH,
UIMPHUN ©616C, OBCHUN MsHICaH 000101 XYPTAJI 306COH 0aiix Hb Ouii. HooxolH eBcuiir
UIBII THKIBIA XIPADIdIAITYH XapuH Jyjaanra mMasraap amuriaHa. HOOXOoMH XaMx3d,
3accan Oaitnan sH3 Oyp. Hooxo#r "maBerap", "xyunara" rak anrunHa. YyiblH ap, eBep,
SHIIPUIH 2 M WYY XOPCHUI T'YHI HOOXOWH TOTOOTOH MY33 HYXHHUH TapBara HOOXOMIoo
JIPBCIIP Masraap 3acHa. XapHH HOOXOHH TOroo Hb 1.3 M XypTan XepcHuil ryHj OaiiBai
HOOXOMH TOrOOI' AYYPT I ©BC Xypaax, JOTOp Hb OpxK M4, Hamap opoil uilm nu’ar
yXaxaj HOOXOWH TOroo OUTYY IIaH [OXHMH 0ara 33par MOCTCOH Oaiiiar.

TyxaliH NOMYJISIMAH TOO TOJITOM, HATTIIHI, OYJIMIH OYyTHIAC XamaapaH HAI H4Yd?
HYX9H/1 HUUX OOATalvifH T0O, Hac XylcHu OyTa1] eep eep OaifHa.



Tapsazanmaiin HypyyHulL a2HYYPbIH YHOCIH 2019H 2azapm coneocon 700 ea manbati 6yxuil
Cyoaneaansl Xoép ysem Hamap mapeaza uduxutin oMHe 63 uusa, 318 bodeans 6ypmeseocan.
DHO H9e uuddHO 2-17 moneoil mapeaza uuuxap yyanaxic 6ais. Xoép uuzse coHeon yxaxao
Hae uudoH0 5 (2 mapu, 2 oypxu, 1 wap xayap), neceeo 13 mapeaza (3 xomun, 6 mapu, 4
oypxu) uucon batinaa. Ypo Topxutin Xanmpazamotn 3x310 1946 onvl yeo nse uussnssc 28
bue eytiycon bypxu 2010yy mapsaza asradxcdd (I.Oudos aman m203).

Cynanraansl IYHID3C Y39X571, YYJIBIH 0311, TOJIBIH XOHANNH Cyl Xalprarail, MOHXUIH
LIPBJIAT, XOPCHUH yC OWPXOH TazapT OaiipiacaH U433 HYX 25 M XYPTaJI YPT, TaXup, MY>KHT,
canaa canbap onoHTOH, ryHmKaap 50-90 cMm 3y3aaH XepcHHH T'yHI HYXuHr yxax, 0.8-
150 cm ryna 0.2-0.4 m.xy0 OarraamykTaii HOOXOWH TOTOOT TaTaH WYIAT axdd. Muur
XapbLAHTYH YPT, NXABWIAH HOOXOHH TOTOOHBI 00CTO XYPT3JI TYJIXCIH, XydsIara HOOXOHTOH
Oaiijar OHIUIOTTOM. 3apUM WY33 HYXHUH HOOXOWH TOTOOHBI ©pXHHH 3y3aaH 15-20 cMm
XYPTAJI HUMI9H 0aiix Toxuongon ouid. MM nunsHuii Xeur, A3p CyM XapbLaHryl ypT OaiiHa.

VYynbIH HalTyy ap, ©BpUIHH HU3) HYX OOruHO, 3.1 M XypTan xepcHuii rynz 1.2 M.ky6
XYPTa1 GarraamMkTail HOOXOMH TOTOOT TaTaH HYAIT, I9BCTIP HOOXOUTON, MOHXUITH BT,
XOPCHUH yC OWp Tra3pbhlHXaac HYXHHH Taxup, MyXKHTI, caiaa, canbap 0ara, Xei, Idp CyM,
UYUT OOTHHO, IPBCTIP HOOXOMTOM Oaiijar eBepMeI OHIUIOT aKUIIaryiaa.

XaHraifH HypyyHBI TapBaraHbl M43 HYXHHI OyTAI OalryyJIaMyKHiH X0I00TI0NTOMH
J99pxu Marepuanslr ToB A3MIAH eHIOp Yy, HYpYYHd, YYJBIH X39PT TapXcaH XOTHIIOW
(M.menzbieri), cyympxar (M.caudata), anraii (M.baibacina), Tam X33puitH OycCHiiH
Monron (M.sibirica) TapBaranbixtaii [bubukos, 1967, bepenmsaes, 1956] xapbiyynan
Y39X3J] epOHXHI OYTAI Hb XOOPOHI00 TOCTIH 3apUMBIH siIraaryit 6ans.
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