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[IpencraBneHbl pe3yabTaThl UCCIICAOBAHUI KITMMATO-IKOJIOTHYSCKUX TCHICHIIMI HA TEPPUTOPUH 3ariaji-
Hoii CubupH, KoTOpasi pacroJIoKeHa B IIGHTPE odvara ¢ HauOOJIbIIEH CKOPOCTHIO MOTEIUICHUS KJINMATa.

COOpHHK COEPIKUT MaTePHAJIbI JOKJIAIOB MPEICTABICHHBIX B BOCBMHU CEKIUSIX:

*  Cocrosinue atMocdepsl U KIIMMAaTHIECKUE PECYPCHI.

»  Teorpadus, msAIponorus 1 najgeoreorpadus XoJ0AHBIX PETHOHOB.

*  Tuaponoruyeckue NpoIecchl U BOAHBIC PECYPCHI.

*  Teodkosorus, IPUPOIHBIC PUCKH.

*  ArpomMereoposiorus.

*  MoaenupoBaHue mpoIeccoB B atMocdepe u ruapocdepe.

* [lenaroruueckue acrekThbl B 00JIACTH MPEMIOaBaHUs HAyK O 3eMIIe.

*  HoBble uHpOpPMAIMOHHBIC TEXHOJIOTUU B I€OJIOTHHU, T€OIKOJIOTHHU, BOJIIOLIMOHHOM Teorpaduu.

C60pHI/IK OpEaACTABIACT UHTCPCC JIA CIICHUAIMCTOB B obmactu KIIMMATOJIOTUH, IIISIHUOJIOTUH, THUAPOJIO-
T'H, J'IaH,Z[H.Ia(bTOBeIIeHI/Iﬂ, OKOJIOTHUH.

CLIMATOLOGY AND GLACIOLOGY OF SIBERIA.
Proceedings of the conference, edited by V. Gorbatenko and V. Sevastianov

Results of researches of climato-ecological tendencies in territory of Western Siberia are submitted.

The investigated territory is located in the center of the greatest speed of global warming.

The collection includes abstracts of reports submitted on four sessions:

* A condition of an atmosphere, climatic resources.

*  Geography, glaciology and paleogeography of cold regions.

*  Hydrological processes and water resources.

*  Geoecology, natural risks.

*  Agrometeorology.

*  Modeling of processes in the atmosphere and hydrosphere.

*  Pedagogical aspects of teaching in the field of Earth sciences.

* New information technologies in geology, geo-ecology, evolutionary geography.

The collection of papers will be useful for specialists in climatology, glaciology, hydrology, landscape
and ecology.
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HOBbI/ FTEHETUYECKUM TUM AKTUBHbIX KAMEHHbBIX ITIETYEPOB
CEBEPHOIO TAHb-LWAHA - UCTOYHUKOB KATACTPO®PUYECKUX
NEAOBO-NPA3EKAMEHHbBIX CEJIEN
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THE NEW GENETIC TYPE OF ACTIVE ROCK GLACIERS OF NORTHERN
TIEN SHAN - SOURCES OF CATASTROPHIC ICE-ROCKY MUDFLOWS

Galanin Alexey A.', Olenchenko Viadimir V., Christoforov Ivan 1.’
Melnikov'’s permafrost institute SB RAS, e-mail: agalanin@gmail.com

Keywords: rock glaciers, glacier, glacial-cryogenic complex glacial mudflow, Electrical resistivity tomography,
ground penetrating radar, Tien-Shan, alpine permafrost

Abstract

Based on the study of the Gorodetsky glacial-cryogenic complex in Tyan-Shan, we concluded that fundamentally
different mechanisms of its origin and rheology and its relation to previously unknown type of ice-debris-loam rock
glaciers with melted and intensively watered bed. Physics of such objects cannot be described by the Glen’s law of
plastic deformation that commonly used to derive the movement velocities of rock glaciers as well as common glaciers.
The rheology of such formations can probably be modelled by behavior of a pseudoplastic (non-Newtonian) fluid and
thixotropic systems.

Knumarnueckre U3MEeHEHHs U COKpAIllEHUE TOPHBIX JIEJHUKOB MPUBOIAT K ILIETHOM peakLuu — PaciIn-
PEHUIO MOosICa SMUTCHETHYECKIX KPUOTEHHBIX, CKIIOHOBBIX U (MIIOBHATIBHBIX MPOLIECCOB B MEPUIIISAIIMATBHON
30He [1]. B pesynbrare popMupyIOTCsl CIOKHBIC MIsIHaTEHO-KproreHHbIe koMrutekesl (I'KK), Bkirouatorie
pa3sHoO0Opa3Hble B3aUMOCBSI3aHHBIC KOMIIOHEHTHI: JICTHUKH, MTPUICAHUKOBBIC 03€pa, MOJIs JIbIUCTHIX MOPEH
u kameHHble rietyepbl. MHorue I'KK sBIsI0TCS HCTOUHMKAaMU KaTacTpOpHUYECKUX MISIHUAIBHBIX cenelt [2].
YcraHoBIIEHO, 4TO Ha (DOHE COKpAIIECHHS JICAHUKOB, KAMEHHBIE IJIETYEPhl YCKOPUIIU CBOE HACTYIUICHHE, a MX
IUIOIIA/Ib 3HAYUTENBbHO YBEIMUYWIACh. Tak, KaMeHHbIM mietuep [oponernkoro, pacrnoaokeHHOrO B UCTOKaX
p. bon. Anmaarunku B 3annuiickoMm Aunartay, 3a 80 €T MHCTpyMeHTaJIbHBIX HabmoneHuii ¢ 1923 mo 2003 .
MEPEMECTHIICS Ha 72 M, JIBUTAsICh C TIEPEMEHHOM cKopocThio oT 0,18 M/rox o 2,6 m/rox [3; 4]. B 2012-2013
rT. B ipenenax ['KK T'opoaenkoro Hamu BBITIONHEH KOMITIEKC Te€0(U3NIECKIX, TeOMOP(OIOTHIECKIX U Teo-
TEPMUYECKUX UCCIIEA0BAHUM, B PE3YJIBTATE KOTOPBIX YCTAHOBIIEHO CIIEAYIOIIEE.

['eopanuonokanronnoe 3oHaupoBanue Ha yactorax 50 MI'1| yka3piBaeT Ha Tajnoe OCHOBaHUE (JIOXKE)
KaMeHHOro rietdepa ['opozpenkoro, Haxoxseecs Ha rryonHe okoso 40 M oT moBepxHoCTU. B ero nmpeze-
JlaX UMEETCs pa3BETBICHHAs JpEeHAKHAs CHCTEMa, 00eCIIeYrBalONIasi BECh CTOK BBILIENEKAIIEero Oacceiina
nyTeM HHpUIbTpanuu. Pasrpyska 30H HHQUIBTpALUK TPOUCXOIUT B BUJE 4 KPYIHBIX HCTOUHUKOB, YCThS
KOTOPBIX NMPHYPOUYEHBbI K OCHOBAHUIO ()POHTAIHLHOTO OTKOCA KaMEHHOro Tierdepa. CKaukooOpa3HbIe W3-
MEHEHUS YJIEIbHOIO CONPOTUBIIEHUS U CTPYKTYPbI T€OIEKTPUUYECKOTO pa3pe3a KaMeHHOro meruepa [o-
POJEIKOIO XOPOIIO KOPPEIUPYIOT ¢ IPAaHULIAMU TPEX PA3HOBO3PACTHBIX €r0 NeHepalui, OTHECEHHBIX K
¢dazam MaJoro JeIHUKOBOTO EPUOIA.

IlepBas renepanus - HauOosee IPEBHSASA U camasi akTUBHAs - XapaKTepu3yeTcsi conpotusieHusiMu 0,5-
15 kOMBM, CBUIETENBCTBYIOMIMM O TaJIOM U OOBOJTHEHHOM COCTOsIHUU [5, 6]. B npeaenax renepaiuu nume-
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CeKkumn 4. leorpadwa, rnaumonorna n naneoreorpadumaA XoN04HbIX PErMOHOB

I0TCS1 HEOOJIBIIINE JTMH30BUIHbIE aHOMAJIMU ¢ conpoTuBiaeHusaMu 10 100kOMBM, mpeacTapistomux co0oid,
BEPOSITHO, OCTATKM UCKOTIAEMBIX OJIOKOB METaMOP()UIECKOTO JIb/IA.

Bropas renepanius ciokeHa TajqbIMU 30HaMU ¢ conpoTuBieHueM Hke 80 kOMBM 31echk cocTaBisoT
okoisio 60 %. OcranbHas yacth o0beMa (10 40 %) ciokeHa KpyInHBIMU OJOKaMH MCKOIIAEMbIX METaMOp-
¢udeckux Ip10B ¢ yaenbHeiM conpoTusieHreM 100 kOMBM u Bbitie. OauH U3 Takux OJIOKOB pazMepaMu
30x90 M BCKPBIT B €CTECTBEHHOM pa3pese B 0OPTYy TEPMOIPO3UOHHOHN MPOCAIKH.

Tpetbs u apyrue 6ojee MOJIO/AbIe TeHEPAUi HEOAHOPOIHOW CTPYKTYpOH pa3pesa YAeIbHBIX COMPO-
TUBJICHUH, CpeaHHE 3HaueHMsI KoToporo cyuiecTBeHHO Bbime 100 kOMBM. OcHoBHas yacTh ux o0bema
CJIOKeHA KPYITHBIMU OJIOKaMH METaMOp(PHUYECKOTo Jbaa. MIMeroTcest Mpu3HaKy aKTHBHOTO MOTIOBEPXHOCT-
HOTO CTOKA, HAJTMYMS CKBO3HBIX TaJIBIX 30H, KOTOPBIE XOPOIIO (PMKCHUPYIOTCS 30HAMHU OTPAKEHUS Pajino-
BOJIH.

HaGnronenue Temmeparypsl CTOKa OJHOTO M3 KPYIMHBIX JPEHAKHBIX UICTOYHHKOB KAMEHHOTO IJIeTyepa
T'oponernkoro ¢ pacxonom He MeHee 100 Ji/cek BBIMOTHSIOCH AaBTOMAaTHIECKIMH JIoTTepamu ¢ aBrycra 2013
no aBryct 2014 1. YcTaHoBieHo, 4To cTOK HaunHaercs 5-10 mas u 3akanuuBaercs 28-30 okTsi6ps. CpenHsis
Temmeparypa croka cocrasiser 1,7 °C, oHa BechbMa CTaOWIIbHA, HE HCIBITHIBACT CYTOYHBIX BapUAIUi H
MEIJICHHO TOBBIIIAETCSA C POCTOM CPEIHECYTOUHBIX Temreparyp. C IO 1Mo CeHTSOph CPeAHss TeMIIe-
parypa cocrasisier 2,2 °C. Temneparypa croka asrycrta 2013 (2,3 °C) no cpaBHenuto ¢ apryctom 2014 r.
(2,5 °C) ObuIa CYIIECTBEHHO BHIIIIE.

N3BecTHO [7], 4TO y aKTUBHBIX KAMEHHBIX IJIETYepOB AJIbI TEMIiepaTypa cToka He npesbiiaert 0,5 °C,
y HeakTuBHBIX - 1,5 °C, otmepmux - 1,7-3 °C. Takum oOpaszom, Temrieparypa CTOKa KaMEHHOTO TIeTuepa
T'oponenkoro cBUAETEIBCTBYIOT O TAJIOM COCTOSIHUE €T0 HIDKHEH Hanbosee TMHAMHUYHON TeHEepaIii.

OnHako Bce U3BECTHBIE PEOIOTMUECKUE MOJIENN ABM)KEHUSI KAMEHHBIX ITIETYEPOB OCHOBAHBI HA 3aKOHE
I'mena o mnacTuyeckoM TeueHUH B3KuX Ten [8]. M3 aToro ciemyert, 4To yem OoJbllie MOIIHOCTb IJIeTyepa
U BBIIIE 00BEMHOE CONIEpIKaHME JIbJIa, TEM ObIcTpee OH JABMXKeTcs. [loyueHHbIe HaMU JaHHBIE CKOPEe CBH-
JETENBCTBYIOT 00 OOpaTHOM U 3aCTaBIIIOT YCOMHUTHLCS B JAHHOM MEXaHU3ME.

MHOXeCTBEHHbBIE NMPU3HAKH, B TOM YHCJIE U COOTHOLICHHWE CTaOMJIbHBIX M30TOIMOB CTOKA, OIM3KOE K
MeTaMOp(PHUUYECKUM JIbJaM, a TAKKE Pe3yIbTaThl 00CIeI0OBAHUS €CTECTBEHHBIX OOHAXEHUI YKa3bIBAIOT Ha
TO, KaMEHHBIH IJIeTYep UTpaeT poib PUIBTPA, Yepe3 KOTOPHIH OCYIIECTBISIETCS CTOK BBIIIEPACIIONIOKEH-
HBIX JIEHUKOB. Vckomaemplie OJIOKM MeTaMOp(pUIECKOTO TIIeTYepa MOCTENEHHO BHITAUBAIOT U 3aMEIAl0T-
Csl TOHKOJUCIIEPCHBIM CYINIMHUCTBHIM 3aIOJIHUTENEM (JIEAHMKOBOM MYKOI). DTO NMPUBOIUT K M3MEHEHUIO
(U3NIECKIX CBOWCTB KAMEHHOTO IJIeTYepa, KOTOPBI MOXKET MEPEXOJUTh B THKCOTPOITHOE COCTOSIHUE TIPU
OOWJILHOM HACBIIICHUU BOJOW U YCKOPATH CBOE JBWKCHHE B MEPHOJ MAaKCUMAaJbHOW aOJsIIMU U CTOKA.
JIBU>KEHNE TUKCOTPOIIHBIX CPEJl ONUCHIBAETCS 3aKOHAMH TEUEHMSI IICEBIOIUIACTUYHBIX (HEHbBIOTOHOBCKHX )
KHUJIKOCTEH, BA3KOCTh KOTOPBIX MEHSETCS B 3aBUCUMOCTU OT CKOPOCTH JBUKEHHS. ITO OOBSICHSIET BBICO-
KM€ CKOPOCTH IEpPEMEILEHUS] MaTepHaa JIbAUCTBIX MOPEH U KaMEHHBIX IVIETUEPOB B BUJE MNISLUAIBHBIX
cesiel BCIIEICTBUE UX MEPECHIILEHNUS TAIBIMU BOJAaMH U FHApopa3peiBa. Takum oOpa3om, TMHAMUKa BCEX
koMrioHeHTOB [' KK Hepa3pbeIBHO cBsi3aHa. YCuiieHUE a0Isus JISAHHKOB U H30BITOYHBIE OCAIKU MPUBOJIST K
YCKOPEHHIO JIBKEHUSI KAMEHHBIX ITIETYEPOB M HA000OPOT. YCTaHOBJICHHAs HAMH T'pyIia Mop(horeHeTnye-
CKUX MPHU3HAKOB TO3BOJIAET WACHTU(PHUIMPOBATh U KapTorpadgupoBaTh MOTeHIMANbHO ceneonacHbie I'KK
U YAYYIIUTH TEXHOJIOTHYECKUE PELICHHUS 110 3aIUTe OT KaTacTpo(UUeCKHX IISIHaIbHBIX ceneil. Mccnemno-
BaHUs BBINOIHUINCH IPU YacTUYHOU nojzepxke rpaHToB PODU-PC () Ne 14-05-00435-a.
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STABLE ISOTOPIC COMPOSITION OF GLACIAL-GRYOGENIC COMPLEX
OF SUNTAR-KHAYAT RIDGE GLACIERS AND THE SOURCE OF THEIR FEEDDING
IN THE LATE HOLOCENE

Galanin Alexey A.", Papina Tatyana S.°, Nakazawa F?* Lytkin Vasiliy M.!, Malygina Natalia S.°
'Melnikov s Permafrost Institute SB RAS, e-mail: agalanin@gmail.com
’Institute for Water and Environmental Problems SB RAS,
3 National Institute of Polar research, Japan

Keywords: glaciers shrinking, Eastern Siberia, Suntar-Khayat Ridge, isotopic composition of ice, Little Ice Age

Abstract

Data of the isotopic composition of ice, atmospheric precipitation and melt water, collected in Mus-Khaya Mt.
glacial-cryogenic complex in Suntar Khayat Ridge, indicate the glacier’s feeding from the Sea of Okhotsk. This refutes
some viewpoints, speculating the feeding of these glaciers from Atlantic as well as they are belonged to passive arctic

type of glaciers and they have specific cryogenic feeding with the epigenetic ice.

W3yuenne cooTHOmEHUH cTaOMIbHBIX N30TONOB 180 1 2H B M0O31HETOI0IIEHOBBIX MISAIHATBLHO-KPH-
oreHHbIx kommiekcax (I'KK) Cesepo-BocTrouHol A3y MOXET MOMOYb Pa3pelluTh KIFOYEBBIE BOIPOCHI,
CBSI3aHHBIE C OIIPEJEICHNEM I€HE3HCA JIBJJOB U UICTOYHUKOB TUTaHMSI OJIEICHEHNUS, TUCKYTUPYEMBIE yKE€ Ha
npoTsHKeHUH MHOTHX JieT. B mepuoz ¢ 2011 mo 2014 1. KOJUIEKTUBOM aBTOPOB BIIEPBBIE OBUIN MOTYYESHBI
JAHHBIE 110 U30TOITHOMY COCTaBy 53 00pa3loB, BKIIOYAIOIIUX MPOOBI COBPEMEHHBIX U JIPEBHUX JIBIOB,
¢dupna, ocankoB u croka u3 ['KK nemaukos Ne 29, 30, 31 maccuBa r. Myc-Xas (2900 M H.y.M.) B XpeOTe
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