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Summary

Several complexes of glacial-permafrost stone formations have been studied in the Central Altai using geo-
physical methods. The features of their internal structure together with characteristic differences between
them depending on the dynamic activity, altitude and geomorphological characteristics were determined.
Integration of the methods of the electrical resistivity tomography and the GPR-sounding made it possible
to distinguish roofs on all the studied formations and to estimate thicknesses of the stone-ice cores. Study-
ing of eight formations with different degrees of activity and located at different altitudes did show that
the thicknesses of the stone-ice cores increase with height: from 8-10 m in the mid-mountain zone up to
18-20 m in the highlands. The values of the specific resistance of cores inside the glacial-stone formations
are directly proportional to altitudes of the objects (the correlation coefficient is 0.7) that give an indication
of increasing in the amount of ice in them with height. The depth of occurrence of the roof of the stone-ice
material in the formations is more dependent on the exposure of the slope on which the object is located,
and changes from 1-2 m on slopes of the Northern exposure up to 4-6 m on slopes of the Southern and
Western exposures.
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Kinrouessie cnosa: Anmaii, 2e0paouonokayuoHHoe 30HOUpo8aHue, 2nAYUANIbHO-Mep3/10MmHble KaMeHHble 00pa308aHuUs, KAMeHHble
2/1emyepol, MHO20/1emMHAA Mep3/10md, 31eKmpomomozpacgus.
C nomoLLblo KOMMeKca METOA0B NeKTPOTOMOrpadumm 1 reoparonoKaLiOHHOrO 30HANPOBaHNA yCTa-
HoBJeHa ry6buHa 3aneraHva U oLeHeHa MOLLHOCTb KaMeHHO-NefAHbIX Aflep, @ Takxe NpociexeHa B3a-
MMOCBA3b MOPGOSIOrMM MOBEPXHOCTM U BHYTPEHHErO CTPOEHUs MALMANbHO-MEP3/IOTHbIX KaMeHHbIX
ob6pa3oBaHuii LleHTpanbHoro Antas.

BSI3KOILJIACTMYECKOTO TeUEHMsI JIbJa IO NeCTBUEM
CUJIBI TSDKECTU. B aHIJIOSI3bIYHOM JIMTEpaType TaKue

BBenenne

I'mauuanbHO-Mep3JIOTHBIE KaMEHHBIE 00pa30-
BaHus1 ('MKO) — 370 cKoIIeHUE CLIEMEHTUPOBaH-
HOTO JIBAOM I'py0000JIOMOYHOTO MaTepuaiia B ropax,
CMOCOOHOTI0 CAMOCTOSITEJIbHO JBUTATHCS 3a CUET

00pa3oBaHMsI Ha3bIBAIOT rock glacier, a B OOJIBIINH-
CTBE PYCCKOSI3bIYHBIX ITyOIMKALIMI IPUHST TEPMUH
KameHHblll enemuep. VIHTepec K 3TUM 00pa30BaHUSIM
00YCJIOBJIEH 3HAYUTEJIbHBIM KOJIUYECTBOM COMEP-

-109 -



[Noo3emHbie 160bI U Haneou

JKaIIerocsi B HUX JibJa, KOTOPbIA MEHee MOABEPKEH
BbITAMBAHUIO MPU MOBBILIEHUU TEMIIEPATYpPhbl, YeEM
JIEN B KJTACCUYECKUX JIGAHUKAX.

B HacTosee BpeMs Ajis1 MCCAeA0BaHUSI BHYT-
penHero crpoernst T MKO mmpoko TpruMeHSIoT Te-
odpusuueckue metoanl. Tak, B Boctounsix I1IBeii-
HapCcKuX AJbHax MOJy4YeHbl JaHHbIE O BHYTPEHHEM
CTPOEHMM BYX KAMEHHBIX [JIETYEPOB C MTOMOILbBIO
KOMILIEKCa 3JIeKTpoToMOrpaduu, ceiicMopa3BeIku
u reopanapa [1]. B npyrux ucciemoBaHUsSX KaMEH-
HbI€ IJIeTYEPhl pacCMaTPUBAIOTCSI KaK MHOTO(da3-
HbIe OOBEKThI U U3YyYalOTCS C MOMOILIbIO ceiicMopa3-
BeIKM M ayeKTporomorpadum [2]. [Ipn nsydenun
KaMEHHBIX TJIeTICPOB B DUTAIbCKUX AJbITIax AB-
CTPUM MUCCIETOBATEIN OLEHUBAIOT OOBEMHOE CO-
IepKaHKUe JbIa TAKKe C TOMOIIBIO Te0(N3NIECKIX
maHHBIX [3]. HeckonbKo pa3HOBO3PAaCTHBIX KOM-
miaekcoB 'MKO usygero co ctopoHsl @paHITy3-
CKUX AJIbIT; HA 3TOW TePPUTOPUU BEIAETCSI reodu-
3UYECKMII MOHUTOPUHT UX BHYTPEHHETO CTPOECHUS
6omee 10 meT. 3mech MpU UCCIETOBAHNT TeopU3N-
YeCKHE METObl IPUMEHSIOT BMECTE C reoMOpodo-
JIOTUYECKMM aHAJIM30M M3y4aeMbIX CTPYKTYD [4].

KoMiuiekc MeTonoB, COCTOSIIUIA U3 BJEKTPO-
ToMorpaduu, reopaaroaoKallMOHHOIO 30HAMPO-
BaHMS U CeiCMOpa3BeIKM, UCITOJIb30BAJICS TaKXKe
IUTSL U3YYEHUST KAMEHHBIX TJieT4yepoB B ropax Ko-
nmopago B CILIA. ABTopamu 3Tnx padboT OblIa BBI-
JeJieHa TpaHulla MEXIY TaJbIMU U MEP3JIbIMU OT-
JIOXXEHUSIMU KaMEHHOTO TJieTyepa; COPOTUBIICHUE
KaMEHHO-JIEASIHOTO MaTepualia, 1o X JaHHbIM, CO-
ctaBuio mopgaka 150 kOm-Mm [5]. Bombiroe ynciao
KaMEHHBIX TJIETYEPOB BBIAECICHO HA TEPPUTOPUU
0e31EMHBIX JONWH I0XKHOM yacTi 3eMyim Bukropun
B AHTapKTuUIE, Ile Y4EHbIE OLIECHUBAIOT CKOPOCTh
npikeHnss 'MKO 11 co3gafoT Moaea BHYyTpeHHETO
CTPOCHUS 10 re0(PU3NIECKUM JaHHBIM [6].

OcHOBHas 1eJIb HACTOSIIEro UCCIeIOBaHUSI —
YCTAaHOBUTb O0IIME 3aKOHOMEPHOCTU U Pa3anydus
BHYTPEHHETO CTPOEHHUSI aKTUBHBIX 1 HEAKTUBHBIX
I'MKO, pacroioXeHHBIX Ha Pa3HBIX BEICOTHBIX
YPOBHSIX U UMEIOIINX Pa3IndHyI0 MOP(OIOTHIO.
AxtnBHOCTE TMKO otmpenensgimack mo MopdoJio-
TMYECKUM U KOCBEHHBIM Ipu3HakaMm. K aKTMBHbIM
optn otHeceHH 'MKO, nMmelomme HECKOTBKO
XapaKTepHbIX MPU3HAKOB: XOPOIIO BbIpaXXeHHbIA
AKTUBHBINM OCBITTHONM (PpOHTAILHBIN YCTYIT;, He3a-
JNepHOBAHHYIO WM C1a003aaepHOBAHHYIO MTOBEPX-
HocTh MKO; 00JTOMOYHBIN MaTeprall Ha TTOBEPX-
HOCTHU B MOJABUXHOM COCTOSIHUMU; PYUYbHU U KIJIIOYU B

npudpoHTaIbHON 00acTH; 3a00JI0YCHHYIO TIPH-
¢pOoHTaNIbHYIO 00JIaCTh; XOPOIIO BbIpaXKeHHbIE MO-
TepevHbie M IIPOJOJbHBIE TPAIbl U JTOXOWHEI, a
TaKKe HaIlOpHbIE Bajibl nepea (PpOHTOM (He OIS
BCceX 00pa30BaHUIA).

Paiion uccienoBanmii 1 KioueBble y4aCTKH

I'nssumanbHO-Mep3JI0THBIE KAMEHHbIE 00pa3o-
BaHUS IIUPOKO paCIIPOCTPaHEHBI KAK B IMEPUTIISI-
LIMaJIbHOU 30HE BLICOKOTOPU1 AnTasi, Tak U B Cpe/l-
HeropHoi oonactu. OHU BCTPEYaIOTCsl B MHTEpBae
BbIcOT OT 1230 10 3200 M Hax yp. Mops (BCe BBICOTHI
B CTaTbhe JaHbl Had ypoBHEM Mops). bosbliie Bcero
HX BCTpeyaeTcsl B BLICOTHOM auariazoHe ot 2300 go
2700 M. [Ins uccaeaoBaHus BHYTPEHHETO CTPOESHUS
ISILMAIbHO-MEP3JIOTHBIX KAMEHHBIX 00pa3oBaHUM
Ha Tepputopuu LleHTpanbHOro AnTas BIOpaHO ye-
ThIpE y4acTKa: Ba B CPeAHETOpHOIt 00J1acTU U ABa B
BbICOKOTOpbe. CxeMa pacnosoXeHHUs y4acTKOB IO-
Ka3aHa Ha puc. 1.

Yuacmox «Cyxopckuii» pacnosioxeH B JOJMHE
p. Uys, Ha KpaliHUX CEBEPO-BOCTOUHBIX OTpOTax
CeBepo-Yyiickoro xpedTa, U MpUypodYeH K CEBEPHO-
MY MaKpOCKJIOHY MaccuBa ropsl Cykop (puc. 2, a).
CornacHo ucciaenoBanusiMm B.B. byTtBunosckoro,
N.J. 3onbHukoBa u E.B. JleeBa [7—9], onoa3He-
BOI1 06Bas B paitoHe ropnl CyKkop, Haroliuii Hayaao
HeckoJbkuM 'MKO, chopmupoBacs B KOHLE He-
OIJIEMCTOIIEHa — HavaJjie rojiolieHa, T.e. 13—14 ThIc.
JieT Hazad. Mbl npeanojaraem, 4YTo B JajibHeliieM
B TOJILLIE PHIXJIO00JIOMOYHBIX OTJI0XEHUN chopMu-
poBanucek aeasHble sapa. B pe3yabraTe KaMeHHO-
JieisiHasl TOJIA Mpuodpesa CMOCOOHOCTh K caMO-
CTOSITEJIbHOMY JBUXXEHUIO MOJ JeMCTBUEM CUJIbI
TskecTu. Co BpeMeHeM, B Ipoliecce U3MEHEeHUs
KJIMMaTU4eCcKux yciaoBuit, yactb I'MKO yrpatuna
(YHKIIUIO CAMOCTOSTELHOI'O NBUXXEHUS U cTajla
HeaKTMBHOM. B HacTosIee BpeMsl Ha uccieayeMoi
TEPPUTOPUU MOXKHO BBIACINUTH OOWH aKTUBHBIN U,
KaKk MUHUMYM, 4yeTbipe HeakTuBHbIX  MKO. Kax-
JbI U3 9TUX 00BEKTOB UMEET HECKOJIbKO Pa3HOBO3-
pacTHbIX reHepauuii. Ha naHHOM yyacTKe ObLIU Bbl-
MOJIHEHbI reo(U3NYECKUEe UCCIeI0BaAHUS YEThIPEX
I'MKO meTonaMu 37eKTpoTOMOTpauu U reopaam-
0JIOKALIMOHHOTO 30HAUPOBAHMUSI.

Yuacmokx «Kyekmanap» HaxoauTcsl Ha 10ro-BOC-
TOYHOM MakpockyioHe Kypaiickoro xpedra y moj-
HOXWS$ BEepIIMHBI BbICOTOI 2472 M, Ha TIpaBOM Oe-
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I.C. [Jbakosa u dp.

88°20'

Puc. 1. Cxema PaCIIOJIOKEHMA KIIIOUYEBBIX YYaCTKOB UCCIIEJOBAHU A

1 — Cykopckuii; 2 — Kyekranap; 3 — Enanraur; 4 — JIxxeno
Fig. 1. Location of key areas:
1 — Sukorsky; 2 — Kuektanar; 3 — Elangash; 4 — Dzhelo

pery p. Uysa, mexnay e€ nmpurokamu — KyekraHap u
Memtyspbik (cM. puc. 2, 6). Y4acTOK CIOXeH Tpe-
MMYILIECTBEHHO 3((y3rBaMu CpeTHETO U OCHOBHOTO
COCTaBa 1 MX Ty(aMu, a TAaKKe KBapLIMTAMU M MeTa-
Mopdu30BaHHLIMM NecyaHuKamMu. Ha uccnemoBaH-
HOM y4yacTke noauHbl gexart nsa ' MKO npuckioHo-
Boro tumna. s HuX xapakTepHbl HeOOJbIIas JIMHA
(He 6omee 0,4 KM) U cIUBaOIIMECS MeXIy COOOM
mupokue GPOHTHI, 00pa3yolIue eIMHBIA KOM-
miekc 'MKO. TI'eopusnueckue ncciieqoBaHus Mpo-
BoIWIM Ha ceBepo-3anagHoM 'MKO (50°09' c.m.,
88°19' B.1.). Uccaenyemniit TMKO B maHe umeet
CepIOBUIHYIO (POpPMY 1 HAXOOMUTCS Ha MEPEXOTHOM
CTaIuM OT aKTUBHOTO K HEAKTUBHOMY COCTOSTHUIO.
Yuacmox «Eaaneaw» pacnioyioXeH Ha CKJIIOHE
ceBepo-3anagHoi akcno3uuuu KxHo-Yyiickoro

XpeOTa, Ha TIpaBoM Oepery p. EmaHraii, BeIle yCThs
p. Typoii (cM. puc. 2, 8). CloxXeH TecyaHuKaMu,
aJieBpoOJIMTaMU, METaMOP(MU30BAaHHBIMU CJIaHIIAMU,
a MectamMu — TpaBenutamu. JlonuHa p. Emanram B
npeaenax ydyactka JOBOJIbHO IIKMpPOKasi, ¢ HeOOJIb-
IIIUM YKJIOHOM, p€Ka UMEET CIIOKOMHBIN XapakTep,
YMEPEHHO MeaHIpUPYET U pa30MBaeTCsl Ha HECKOJIb-
Ko pykaBoB. Ha 3ToM y4yacTKe JOJIMHBI HaXOISTCS
st 'MKO g3b1k000pa3Hoit (hopMBI; UX OOKOBBIE
(pOHTHI TECHO COMpPUKACAIOTCS, 00pa3yst eANHBII
koMmruiekc 'MKO. JInnHa oTaeabHBIX 00pa3oBa-
Hui1 konebsercs oT 270 1o 550 M, mmpuHa — ot 150
10 370 M. OHM OepyT Hauaja0 Ha OCBITTHBIX CKJIOHAX,
KOTOpbIE pacceYeHbl MHOTOYMCAEHHBIMU JIOKOMHA-
mu. 'eodusnyeckue ncciaeqoBaHUs MPOBOAUINCH
Ha 1B8yx MKO: BepxHeMm (KpaiiHeM 10ro-3aragHoM:
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88°17"

Puc. 2. Cxema nipocuieit Ha yaactkax Cykopckuii (a), Kyekranap (6), Enanrami (8), Ixeno (2):

1 — nipounu anekTpoTomMorpaduu; 2 — npouin reopaaruosoKalliOHHOTO 30HAUPOBAHUS

Fig. 2. Profile location plan in Sukorsky site (a), Kuektanar site (6), Elangash site (), Dzhelo site (e):
1 — electrical resistivity tomography profiles; 2 — GPR sounding profiles

49°49'16" c.m., 88°02'05" B.A.) 1 HUXKHEM (KpaiiHeM
ceBepo-BocTouHOM: 49°49'29" c.11., 88°02'49" B.11.).
Bepxnuii — 3to aktuBHoe 'MKO, cocrosiee
13 OTHOW TeHepaluu; YKIOH MOBEpXHOCTU — 15°.
JlimHa moToka cocTaBisieT He MeHee 550 M, Makcu-
MajbHag mupuHa — 370 M, TTOBEpXHOCTh CIOXKEHa
00JIOMOUHBIM MaTEpPUAJIOM Pa3HOro pa3Mepa. Mex-
KaMEeHHOE MPOCTPAHCTBO 3aIIOJHEHO MEIKO3EMOM
WM ¢BOOOJHO OT Hero. KaMHU HaxomsTcs B IO~

BIKHOM coctosiHuu. [ToBepxHocts IMKO ocnox-
HEHa MHOTOYMCJICHHBIMU BajlaMU, PACIIOJIOXKEH -
HBIMU TIEPIIEHANKY/ISIPHO HATIPABICHUIO ABVKEHUS
notoka. PacTurenbHOCTL KpaliHe pa3pekeHHas;
BCTpEYaIOTCs OTIeNIbHbIe KycTapHUKH. [1o mepu-
MeTpy Bcero (ppoHTa KAMEHHOT'O TIOTOKA UMEIOTCS
MHOT'OUMCJICHHBIE KJIIOUM, UCTOYHUKOM KOTOPBIX,
BEPOSITHO, CIYXMT JE BHYTpU MaccuBa. [ToTok
cIIycKaeTcs K pyciy p. EnaHrani, rmoamnupas oCHOB-
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I.C. [Jbakosa u dp.

HOE PYCJIO PeKU U CMeIast ero K IIPOTUBOIIOJIOX-
HOMY CcKJIOHY noauHbl Ha 150 M. Huxcnee TMKO
COCTOUT M3 TPEX TeHepalunii, BepXHss (camasi MO-
Jofasi) M3 KOTOPhIX — aKTUBHasA. I1oBepXHOCTHBII
peabed storo 'MKO BeIpaxkeH cirabo; ero Heak-
TUBHBIC TeHEepallM YaCTUUHO IIePEKPHITHl COCENI-
auM 'MKO. O6mas mmnaa 'MKO He npeBbImiaet
510 M; nHa aKTUBHOM TeHepamuu — 253 M, Mak-
cuManbHas muprHa — 190 M.

Yuacmok «/[rceao» HaxoouTCsT Ha BOCTOYHBIX
otporax CesBepo-Yyiickoro xpedra, Ha I0XKHOM Ma-
KPOCKJIOHE, B CpegHeM TedeHuu p. Jxkeno (JIeBbiit
nputoK p. Tanaypsl, 6accelin p. Uys), Ha 1eBoM Oe-
pery TpOoroBoii HOJMHBI, BhIlle BOoageHUsI p. Kyp-
KypeK (CM. puc. 2, 2). YJ4acToK CJI0XeH KOHTJIIOMe-
paTtamMu, IIeCYaHMKOM, aJIeBPOJIMTaMU, CIaHIIAMU,
BCTPEYAIOTCSI MAJIOMOIIHBIE TIJIACTHI M3BECTHSIKOB.
HonnHa B JTaHHOM MECTe M3Tn0aeTCsI, HOBOpaynBasl
C BOCTOKa-I0ro-BOCTOKA Ha I0ro-1oro-3amamn. B mpe-
Ieax TaHHOTO yJacTKa MOIepEK TOJIUHEI pacIiono-
JKeHa pUTeIbHAS CTYIIeHb BEICOTOM 12—14 M, Tipen-
CTaBJsSOIIAasg CO00M MOHOJUTHBIN OJIOK TOPHBIX
IopoI, CBepXy 00paboTaHHBIN JIETHUKOM (Kypua-
BbI€ CKaJibl), C TJIyOOKMM Yy3KUM Bpe3oM p. Jxeno.
Ha manHOM y4JacTKe TOJMHBI UMEETCS TOJIbKO OITHO
I'MKO (49°59'15" c.m1., 87°48'25" B.1.). O6pa3zo-
BaHME aKTUBHOE, COCTOUT M3 OMHOI reHepalluu.
®opMma B m1aHe — A3BHIKOOOpa3Hasi; MOP(HOIOTHSI
MMOBEPXHOCTU XapaKTEPU3YeTCsI XOPOIIIO BhIPAXKEH-
HBIMU IIOIIEPEYHBIMUA W IIPOIOJHLHBIMU BaJaMU U
noxonHamu. KopueBas gacte [MKO 6epét cBoé
HavaJio U3 MaTepuaja ocbinu. IlepBble mpu3HAKU
IBVDKCHMST U IIOBEPXHOCTHBIX AeopMallnii Haun-
HAIOT TMPOIBIATbCS Ha BbicoTe 2456 M. DpoHTalb-
Hasl 4yacTb MOTOKa onyckaercst 10 2360 M. BricoTa
(bpOHTATILHOTO yCTYyIIa COCTABISIET 23 M; €TI0 YKIIOH
030K K yTITy eCTeCTBeHHOTo oTKoca (35°). Oommit
yki10H noBepxHocT TMKO — 13°; ob1mas qimHa —
430 M; MakcUMaJibHas IIXUPUHA — 265 M.

A3k TMKO BBIXOOWUT Ha PUTEIBLHYIO CTYTICHD,
KOTopasl IIpope3aHa peKoil; GPOHTAIbHBINA YCTYI
MOAXOINT BIIOTHYIO K pyciy peku. Ero moBepx-
HOCTb OCJIOXKHEHA MHOTOYMCIEHHBIMU ITOJKOBO-
00pa3HBIMM BajJlaMHU, IIOBTOPSIIOIINMU 110 PopmMe
JUHUIO (QPOHTA, a TaKXKe TPeMs IIPOIOJIbHBIMU
JIoxXOMHaMM TIyonHoi 3—7 M u mnmHo#t 80—210 M,
10 XapaKTepy pacTUTEILHOCTA KOTOPBIX BUITHO, UTO
oHu 6oJiee yBinaxHEHHbIe. [ToBepXHOCTh KAMEHHO-
ro IOTOKa IlepecekaeT Tpona. B mpudpoHTanbHOI
00J1aCTU UMEIOTCSI BOTOTOKM (KJTIIOUN).

MeToauka npoBeieHUs padoT

Jist u3ydeHus TslualibHO-MEP3JI0THBIX Ka-
MEHHBIX 00pa30BaHUII MPUMEHEH KOMILIEKC DJIEK-
TPOPa3BEIOYHBIX METOAOB — 3JIEKTPOTOMOTpa-
¢usa (OT) n reopannonoKaliioHHOE 30HIANPOBAHNE
(I'PJI3). Cxema mipodmiieii mpuBeacHa Ha puc. 2.

HN3MepeHNsT MeTOIOM 3JIeKTpoToMOoTpadun
NPOBOAUINCH C IIOMOIIBIO MHOTOB3JIEKTPOIHON
DJIEKTpOpa3BeoYHoOM cTaHuuM «Ckana-48» [10].
[Ipu n3MepeHUsIX METOIOM 3JIeKTpoTOMOrpadun
Ha yyacTtkax Kyexkmanap, Enraneaw n Jxceno mocie-
JIOBATEJIbHOCTD MOJIKJIIOUEHMST 2JIEKTPOJAOB COOTBET-
CTBOBajla CUMMeETpUUYHOU ycTaHoBKe IIImoMbepxke
(AB,,,x = 235 M), ipu 3TOM TIyOMHHOCTb UCCIENO-
BaHMii coctapisiia 1o 40 m. Ha yuactke TMKO Cy-
KOpcKuil TIOCIeIOBAaTeIbHOCTD TOAKITIOUEHUST IJIeK-
TPOJOB COOTBETCTBOBAIA TPEXIIEKTPOIHOMU MPSIMOIA
M BCTPEYHOM yCTAaHOBKAM C MAaKCUMAaJIbHBIMU pa3-
Hocamu AO,,,, = 215 m. I'myOuHHOCTB Hccnenosa-
Huit nocturana 80 M. Illar n3amepeHnit mo mpod o
COCTaBJISLI 5 M Ha BCeX OOBbEKTaX.

Ha yuactke Cykopckuii ipoBeaeHbl N3MEPEHUS
Ha IBYX MpOoGUIISIX B IEBOM U IIpaBOM OOpTax IIUpKa
Cykopckoro onoy3zHe-o6Bana (cM. puc. 2, a). IIpo-
¢unp A1—A4 ucciegoBaHUl BJIEKTPUIYECKUX 30H-
JUPOBAHUIA MTPOTSKEHHOCTHIO 1315 M HauMHaiCA B
nonuHe p. Yysa (abc. BoicoTa 1723 M) M mogHUMA-
cs BBepX, Tepecekasi HeCKOJIbKO Pa3HOBO3PACTHBIX
reHepanuii 10 BeicoThl 2005 M. ITpoduns B1—B2
MPOTSKEHHOCTHIO 840 M MPOXOIUI BIOJAb CTPYK-
Typbl 60osiee apeBHero 'MKO Ha BbeicoTax 1742—
1848 m. Ha yuactke Kyekmanap MeTOIOM BJIEK-
TpoToMorpacdus NpoBeAeHbl MCCIeIOBAHUS Ha
npopune C1—-C2 (cm. puc. 2, 6), IIMHA KOTOPOro
coctaBmia 235 M, U3MepeHUsT MPOBOAMINCH Ha BhI-
cotax 1710—1756 m. Ha yuactke Enarneaw ripoBene-
HbI U3MEPEHMUS 10 IBYM ITPODUIISIM BIOJIb OCU KaX-
JIoit u3 cTpyktyp (cm. puc. 2, 8). [Ipopuns F1—-F2
MMeET TIPOTSKEHHOCTh 235 M M TIPOJIOKEeH Ha BbI-
cote 2484—2541 m; mpodunp D1—D2 mpoTskén-
HOCTBIO 365 M MPOXOAUT Ha BhicoTax 2538—2586 Mm.

3azeMyIeHHE 3JIEKTPOIOB BEJIOCH C ITOIJIMBOM CO-
JIEHOM BOIBI, YTO CHU3WIIO COIPOTUBIICHUE 3a3eMIIe-
HUI 10 TIprueMJIeMBbIX 3HaueHUi. THBepCcuio maHHBIX
3JICKTPO30HIUPOBAHMS IIPOBOAWIN B paMKax IBYX-
MEPHBIX MOJeJiell ¢ Y4ETOM pebeda B IIporpaMme
Res2Dinv. B pe3yibrare moaydeHbl pa3pesbl YAeab-
HOro 3jexTpuueckoro conpotusiaeHuss 'MKO no
npodusaMm (reosaeKTpuieckue pa3pesbl).
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I'eopamnonokanlMoOHHOE 30HAUPOBAHUE IIPOBO-
IUJIOCHh Ha TeX e 00BhEeKTaX, UTO U JIEKTPO30HIN-
poBanue. Ilpodwin 3aknagbIiBaaINCh ITapaieIbHO
npoduisiM aieKTporoMorpaduu. JonoJaHUTe b-
HO 30HIMPOBaHNE OBLIO BBHIIIOJHEHO Ha aKTUBHOM
I36IK000pasHoM npuckioHnosoM 'MKO B gonm-
He p. [dxeno (CeBepo-Uyiickmii xpebdet). M3mepe-
HUsI BBIIOJIHSIIN TeopamapoM [1uToH-3 ¢ aHTeHHBI-
Mu osokamu pa3HbIx yactor (100, 50 m 38 MI'),
KOTOpPBIC MO3BOJISIIOT ITOJyYaTh IeOpagroI0KaII-
OHHBIE pa3pesbl youHoi 10 20, 40 u 60 M coort-
BeTcTBeHHO. [Ipu aHanmm3e MOJIydeHHBIX TaHHBIX
YCTaHOBJICHO, YTO ONTUMAJIPHO MCIIOJIb30BaHUE aH-
TeHHOro 0;10Ka ¢ yactoroil 50 MI'1, MakcuMabHasI
IyOMHA 30HAMPOBAaHMUS KOTOPOro coctanisieT 40 M,
a paspelrarias cIiocooHoCTb — 2 M. Jlist reopa-
IHMOJIOKAIIMOHHOTO 30HAMpPOBaHUS Ha ydacTtke Cy-
Kopckuil ipuMeHEH reopagap OKO-2 ¢ aHTeHHBIM
OJIOKOM HeHTpaJTbHOM YacToThl 150 MI't1. J1ist o6pa-
0OOTKM TaHHBIX T€0PaINOIOKAIIMOHHOIO 30HINPOBA-
HUS UCTIoNb30oBaack rmporpamma GeoScan32. I'pad
00paboOTKM BKJIIOYA B c€0sl BBIYUTAHUE CPEIHETO,
ycujieHre Mpoduist 1o riiyorHe U 3aJaHue pelibeda.

Pe3yabTaThl Hccea0BaAHMIA

Daexkmpomomoepaghusa. Ha puc. 3 moxkasaHbI
TeOBJIEKTpUIECKIE pa3pe3bl, ITOJydeHHbBIE Ha BCeX
N3yUYeHHBIX 00beKTaxX. Pa3pesnl xapakTepu3yiorT-
Csl HAaJIMIUEM BBICOKOOMHOTO CJIOSI C YAEJIbHBIM
JIeKTpUUecKUM conpoTtuBiaeHueM (YOC) domnee
10 KOM'M, KOTOpPHIf UHTePIIPETUPYETCS KaK KAMEH-
Ho-nengHoe gapo 'MKO. Ha Bcex pa3pe3ax ogHO-
3HAYHO ONpeAesIsIeTCsI KPOBIISI KAMEHHO-JIEISTHBIX
OTJIOKEHUI, OMHAKO ITOAOIIBY KAMEHHO-JICISTHOTO
aapa 'MKO uaie Bcero BEIIEIUTH HEBO3MOXKHO.

BricokooMHEBIE aHOMAIMU B pa3pese o Mpodu-
mo Al—A4 yuactka Cykopckuii (cM. puc. 3, 6) co-
OTBETCTBYIOT HECKOJIbKUM OTACIbHBIM Pa3HOBO3-
pactHeIM 'MKO, reomopdorornyeckiie TpaHUIIbI
KOTOPBIX OTMEUYEHHI BePTUKAJbHBIMU JIMHUSIMH Ha
puc. 3, 6. I3 nux nBa Hikaux ' MKO (nHa puc. 3, 6
OoTMedeHBI puMcknMu 1mdpamu 1 u 11) Haxogarcs
B HEAaKTUBHOM COCTOSIHMU, a y4acToK A3—A4, mipu-
ypoueHHBIN K BepxHemy 'MKO (nHa puc. 3, 6 otMe-
yeH puMmckoit mdpoii 111), oTHOCUTCS K aKTUBHOMY,
Ha 4TO yKa3bIBaIOT BBICOKME 3HaUeHsT YO C, a Takke
psio TeoMopGOIOrMIeCKUX Npu3HaKoB. YOC KaMeH-
HO-JIEJSTHOTO MaTepuraJjia B pa3pese no npoduio Al—

A4 ne npesbimaet 160 kOm M. InyGuHa 3aneraHus
KPOBJIM KAMEHHO-JIEASTHOTO MaTepraia yMeHbIIAeTCsI
¢ 6 M 10 0,5 M B BepxHeii yactu mpodus [11].

ITo reomopdonornueckum npusHakam 'MKO,
Mo KoTopoMy npoxoaut npoduiab B1—B2 yyactka
Cykopckuii, He aKTUBEH. DTO BbIpaxaeTcsl B OTCYT-
CTBUU Y HETO BHIPAXKEHHOT'O aKTUBHOTO (DpOHTAJIb-
HOTO YCTYyIIa, OOIIe# CTIaXkKeHHOCTH MOBEPXHOCTH,
a TaKKe B BBICOKOM CTEIEHU 3aJePHOBAHHOCTHU €TO
IMOBEPXHOCTH U Pa3BUTOM IPEeBECHO-KYCTAPHUKOBOI
pacTUTeIbHOCTU. [IJ1s1 HeaKTMBHOTO O0OBEKTa XapaK-
TEePHBI caMble HU3KKE 3HaYeHUsIX YO C OTJIOKEHUA.
OcTaTKn KaMeHHO-JIeASTHOTO MaTepuaa BhIIes -
forcd Ha 285—350 M, 480—575 M u 600—740 M mpo-
dunsa. YOC kameHHO-JIeAsIHOro MaTepuaia He mpe-
BoilaeT 40 KOM-M, CONPOTUBIIEHHE BMelllalolei
cpeanl — nopsiaka 100—2500 Om-m. I'ny6uHa 3anera-
HUsI KPOBJIM KaMEHHO-JICASTHOIO MaTepuaja u3Me-
HsieTcst oT 2 1o S m [12].

Ha reosnekrpuueckom paspese npopuias Cl—
C2 yuactka Kyexmanap (cMm. puc. 3, ) YOC ka-
MEHHO-JICASSHOTO MaTepuajia COCTaBJsIeT Oojiee
40 xkOM-M, TiIyOMHA 3ajeraHuss KpoBiIu — 2—6 M.
Ero momHocTh nocturaet 10—15 M, ogHakKo OgHO-
3HAYHO BBIAECJIUTH MOIOIIBY 3TOTO CJIOS HEJIb3s.
Hau6onee Boicokne 3HaueHUs1 YOC KaMeHHO-Jie-
asiHoro siapa (6ojee 160 kKOM-M) ycTaHOBJIEHBI HA
yuactke Enanweaw Ha nunuu F1—F2 (cMm. puc. 3, 0)
Ha BbicoTe mopsaaka 2500 M. I'nmybuHa 3aneraHus
KPOBJIM KAMEHHO-JIEASIHOTO sapa 31eCh — 3—6 M.
l'eosnexTpuueckuii paspe3 no auHuu DI1—-D2
yuyacTKa Enaneaw TaKXKe XapaKTepU3yeTCs BBICO-
KuMU 3HaueHUussMu YOC — 6onee 40 kOm-Mm. Tny-
OMHa 3aJieraHusI KPOBJIM KAMEHHO-JICASTHOIO MaTe-
puana uzMeHsietcs B npeaenax 2—4 m. IloapoOHbIe
pe3yabTaThl ucciaeaoBaHuii mo npoduasim C1—C2 u
F1—F2 npuBeneHsi B ctaTthbe [13].

CpaBHeHMe Mojeieil pa3pe3oB CONMPOTUBIEHUN
C pa3HBIX YYaCTKOB I10Ka3aJIo, YTO C YBEJIMYCHUEM
BbIcOTHOTO nojoxeHust IMKO YBC kameHHO-J1e-
ISTHOTO MaTepuasa Bo3pactaeT. Ha puc. 4 nmoka3sa-
HO pacIIpelieJIeH1e CONPOTUBICHU KaMEHHO-JIe-
JISTHOTO MaTepuajia B 3aBUCHUMOCTU OT BBICOTHOTO
pacnonoxenus 'MKO. ITpu noctpoeHun pacnpe-
JedeHUs UCnoJib3oBaluch 3HaueHuss YOC nopon
6ojiee 10 KOM-M, KOTOpbIE COOTBETCTBYIOT KAMEH-
HO-JICASHOMY SIIPY, JOBEPUTEIbHBIM MHTEPBaJ 110
BbicoTe cocTaBua £50 M. Takke Ha rpaguke oT-
MeYeHbl HAaMOOIbIINE U HAUMEHbBIINE 3HAYCHUS
conpoTuBlieHui (cM. puc. 4). B moaydyeHHOM pac-
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Puc. 3. FGOSJICKTDI/I‘ICCKI/IC Pa3pe3nl INIANNaIbHO-MEP3JIOTHBIX KAMEHHBIX 06p330BaHI/Iﬁl

1 — KpOBJISl KAMEHHO-JICASHBIX Sep; 2 — IPaHULbI OTAEAbHBIX [JISLHUATIbHO-MEP3IOTHBIX KAMEHHBIX 00pa3oBaHuii; RMS —
CpelHeKBaapaTUUHas olIbKa. PacronoxeHue nmpodusieil mokasaHo Ha puc. 2

Fig. 3. Geoelectric sections of glacial-permafrost rock formations:

1 —roof of the ice core; 2 — boundaries of separate glacial-permafrost rock formations; RMS — root-mean-squared error. Location
of profiles shown in Fig. 2
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Puc. 4. PacnpeneneHue yaejlbHOTO 3JIEKTPUUYECKOTO COMPOTUBIEHUSI KAMEHHO-JIEASIHBIX SIAEP B 3aBUCUMOCTU OT
BBICOTHOTO PACIIOJIOXKEHUS TSLIUATbHO-MEP3JTOTHBIX KAMEHHBIX 00pa30BaHMIA:

1 — npoduins A1—A2; 2 — npoduts B1—B2; 3 — npoduias C1—C2; 4 — npodutbe A2—A3; 5 — npoduins A3—A4; 6 — npodwmis D1-D2;
7—npoduib F,—F, (pacnionoxenue npoduieit nokazaHo Ha puc. 2); § — JIMHUA TpeH1a; 9 — rpaHULIbl JOBEPUTEIBbHBIX MHTEPBAJIOB
Fig. 4. Distribution of electrical resistivity of ice cores depending on the altitude position of the glacial-permafrost

rock formations:

1 — A1—A2 profile; 2 — profile BI—-B2; 3 — profile C1—-C2; 4 — profile A2—A3; 5 — profile A3—A4; 6 — profile D1-D2; 7 — profile
F1—F2 (refer to Fig. 2); § — trend line; 9 — boundaries of confidence intervals

NPENcACHUN MPOCIEKUBACTCS JUHEWHBIN TPEH
(»=0,7191 —1164,1; r=0,7), yTo yKa3bIBaeT Ha Cy-
1IECTBOBAaHME 3aBUCUMOCTH — C YBEJIMYEHUEM BbI-
cotbl pacnionoxenuss TMKO nossimaercs YOC ero
KaMEeHHO-JIeAsIHOTO sapa. OTMETUM, YTO U3 TaHHOM
3aKOHOMEPHOCTHU BbIOMBaeTcst mpodunb D1—-D2.
HaHHbI TIpOUIL UMEET TY XKe IKCITO3UIINIO, YTO
u npodunab F1—F2, n cXoxXylo ¢ HUM JUTOJIOTHIO,
ogHako 'MKO, mo koTopomy MpoxXoauT popub,
CITyCKaeTCsI CO CKJIOHA B Ioiimy p. Enanrari, rmoaro-
MY €ro IOBEPXHOCTh UMeeT 00Jjiee MOJIOTUI YKIIOH,
a B HUDKHEH 4yacTu sI3bIKa MeXKKaMEeHHOe ITPOCTpaH-
CTBO IIPEUMYIIIECTBEHHO 3aHSITO MEJIKO3EMOM. DTO
MOXKET OBbITh MPUUMHON MEHbIINX 3HaYeHU YOC.
Takum o6pa3zoM, aHaJIU3 I'e03TEKTPUUECKUX
pa3pe3oB ITMKO, nposioxkeHHBIX Ha pa3HOM BbI-
COTe, UMEIOIIMX PAa3HYIO0 9KCIIO3UIIMIO U CTeTIeHb
aKTUBHOCTHU, ITOKAa3bIBAET, YTO METOJ JIEKTPOTO-
Morpaduu Mo3BoJisgeT OJHO3HAYHO BBIAEIUTH KPOB-
JII0 KaMEHHO-JIeAsTHOro Marepuana. Yro kacaercs
MOIIIHOCTH KaMEHHO-JISJSIHBIX SIAeP, TO JOCTOBEPHO
YCTaHOBUTH €€ TOJIbKO Ha OCHOBE JaHHBIX 3TOTO Me-
Toda HEBO3MOXHO. B pacrnpenesieHUM CONpoTUBIIE-
HUM MpOCIeKNBaeTCsI 3aBUCUMOCTh OT BHICOTHOTO
nonoxenus MKO: ¢ yBennueHneM abCOIIOTHOM
BBICOTHI TIOBBIIIAaeTcsI YOC, 4To HeMmoOCpeICTBEHHO
CBSI3aHO C YMEHBIIIEHMEM CPEIHETONOBbIX TeMIlepa-

TYP U MOXET YKa3blBaTh Ha YBEJIMYCHUE JILAUCTOCTH
KaMeHHo-JIensiHoTO siapa [14].

Teopaduoaoxauyuonnoe 3onduposanue. 3Ha4n-
TeJbHas pa3HUIla B 3HAYCHUSAX TUIICKTPUICCKOM
MPOHUILIAEMOCTHU TIPECHOTO Abla (¢ = 3) U BOIBI
(e = 81) maétr BO3MOXHOCTB MPOCTIECIUTH TPAHUILY
TaJdbIX U MEP3NBIX OTJOXeHU#. Takum obpa3om,
METOJ reopaarooKaIlMU MO3BOJSIECT BBIACIATH
KPOBJIIO, 2 B HEKOTOPBIX CJIy4yasX M IOIOIIBY Ka-
MeHHo-JeasHoro sapa [MKO.

Ha pamgaporpamme o mpoduno G1—G2 (yyacTok
IDiceno, puc. 5, a) BeIAENSIETCS NSATH 00MIAaCTei, OTJIN-
YAIOILMXCST AMILTUTYTHO-YaCTOTHBIMU XapaKTePHUCTU-
kamu: 1) 0—55 M; 2) 55—103 m; 3) 104—189 m; 4) 189—
233 M; 5) 233—285 M. Takast 30HAJTLHOCTh CBsSI3aHA C
M3MEHEHUEM 3JIEKTPUUECKOM MPOBOIUMOCTU BIOJIb
npoduiis, BAUSIONIEH Ha aMIIUTYIHO-4aCTOTHYIO
XapaKTepUCTUKY reopamgapHoro curHana. K Hambosnee
MpoBosIIei oTHOCUTCS 30Ha I B mpudpoHTaabHOIM
yactu 'MKO. B nmpunoBepxHOCTHOI YacTu pa3pesa
G1—G2 Ha pagaporpaMme MpOCIeXXUBAETCS KPOBIIS
KaMeHHO-JIeISHOTro Matepuaia. [yduHa 3aneraHus
KPOBIIM U3MEHSIETCS 10 MPpoduiIto oT 3,5 M Ha Tiep-
BbIX 150 M mpoduist n ymeHbIIaeTcs 10 2 M B Bepx-
Hell vactu TMKO. B HuxkHe#t yact pa3pesa Takxke
BBIJCIISIETCSI HECKOJIBKO OTPaKarolIuX TOPU30HTOB,
KOTOpHIE, BEPOSITHO, CBS3aHBI C ITOIOIIBOM KAMEHHO-
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Puc. 5. 'eopannosnokalinoHHbIE pa3pe3bl:

a — Ha ydacTke JIxeno; 6 — Ha yyactke CyKOPCKUIA; 6 — KOMILIEKCUPOBaHUE JaHHBIX T€OPaAMOJOKALIMOHHOIO 30HIUPOBAHUS 1
ajieKTpoToMorpadun; I — MpeanosaraeMble TpaHULIbI KAMEHHO-JIEASTHOTO siApa; 2 — YCTAHOBJIEHHbIE TPAHULIBI KAMEHHO-JIE/IsI-
HOTO s1pa; 3 — IpaHULIbI 30H C Pa3IMYHBIMUA AMIUTUTYIHO-YaCTOTHBIMM XapaKTepUCTUKaMu. PacronoxeHue npoduieii mokasa-

HO Ha puc. 2
Fig. 5. GPR sections:

a — from the Dzhelo site; 6 — from the Sukorsky site; 6 — integration of GPR sensing and electrotomography data; / — estimated
limits of the rock-ice core; 2 — rock-ice core boundaries; 3 — boundaries of zones with different amplitude-frequency characteris-

tics. Location of profiles shown in Fig. 2

neasHoro sinpa TMKO, onHako omHO3HAYHO MTPOBE-
CTH JAHHYIO TPAHUILLY HeJib3s. MOXKHO TIPEANOI0XUTh
YBEJIMUCHUE MOIIIHOCTH KaMEHHO-JIEISTHOTO MaTepy-
ana B HxkHelt yactu 'MKO: 3nech oHa cocraBisieT
okojio 10 M. Ha yuactke Cyxopckuii io ipocpuaio B1—
B2 (cMm. puc. 5, 6) MOXHO MPOCIEIUTh TPAHUIILI Ka-
MEHHO-JICMISTHOTO SIIpa, BhIIEJICHHbIC HA OCHOBE I'e0-
PaIroIIOKALIMOHHOTO 30HAMPOBAHUSL.

Ha puc. 5, 6 coBMmelleHbl pagaporpamMmma M reo-
aJIeKTpHUYecKuii pa3pe3 o nmpodumo B1—B2. Ha pa-
JaporpaMMe XOpOIIO MPOCIeXKMBAETCS KPOBJIS Ka-
MEHHO-JIEISTHOTO sipa Ha riyouHe OKOJo 3—5 M.
BrieneHHast rpaHMIIa XOPOILIO COOTHOCUTCS € Tpa-
HULIEH, YCTAHOBJICHHOM IO TAHHBIM 3JIEKTPOTO-
morpaduu. MoIIHOCTb, KAMEHHO-JIEISTHOTO spa,
no matepuanaM I'PJI3, cocraBnsier 3mech 8—15 M,
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XapaKTepI/ICTI/IKa IIANUATBHO-MEP3TOTHBIX KaMEHHBIX 06pa303aHm71 IO JaHHBIM SJICKTPOTOMOI‘pall)I/II/I " reopagnoaoka-

IVIOHHOT'O 30HANPOBAHMA

YyacTtku u npodusin
XapakTepucTuKu CyKopcKuii Kyexkranap | [xeno Enanram
B1-B2 Al-A2 A2—A3 A3—A4 Cl1-C2 G1-G2 D1-D2 F1-F2

BricoTHoe noroXeHne | 150, 1e4e 117231790 | 17661838 | 1824—2005 | 1710—1756 | 2358—2442 | 2538—2586 | 2484—2541
npoduis, M
DKCITO3UIMS CKJIOHA CB 103 10] 3
I'myOuHa 3ayeraHust KpoB-
JIM KaMEHHO-JIEISTHOTO 1,5-5 3—-6 1-3 0,5—1 2—6 2-3.5 24 3—6
saapa, M
MoutrocT KawerHo-sle- | ¢ s >15 15 10-15 | 15-18 10(?) >18 18—20
IISTHOTO SIIpa, M
VienbHOE IEKTPUUECKOE
conpoTusjieHue, KOM-M:

AKTUBHOTO CJIOSI 0,2—1 0,1-2 1-2 2 1-5 He orpe- 1-5 0,3—4

BMEILAIOIIEH TOIIN 0,1-2,5 <1 <1 <2 0,3-5 NIeJISIOCh <25 <2,5

KaMEHHO-JIeASHOTO siApa 10—40 20—40 40 40—-160 > 40 > 40 > 160

YTO 3HAYUTEJbHO MEHBIIE IIPeAIojaraeMoi MOIII-
HOCTH, YCTAaHOBJICHHON 10 JaHHBIM 3JIEKTPOTOMO-
rpacduu, Korma MOITHOCTb HA HEKOTOPBIX yJaCTKax
nocturana 20—30 M (mpodmnm 285—350 M n 480—
575 m). Ha yyacrke nnpoduitsgs 600—740 M MOXKHO C
YBEPEHHOCTHIO TOBOPUTH O BBHIACICHUM ITOIOIIBHI
KameHHo-JeasgHoro gapa 'MKO, Tak kak u 110 7aH-
HeM DT, 1 o narHeM I'PJ13 MomrHOCTE cocTaBisieT
okosio 10 M. B 1aHHOM cJlydyae COBMECTHOE MprMe-
HeHue MetoaoB I'PJI3 u BT no3Bonuniao ogHO3HAYHO
BBIIEIUTh KaK KPOBIIIO, Tak ¥ noaoiisy I MKO.
ITonyueHHbIe pe3yabTaThl MPUBEAEHBI B TaOIM-
ue. ITpu ananuze YOC u3yyeHHbIX O0OBEKTOB OT-
MeuaeTcsl yBeJIUuYeHue CONPOTUBIEHUS C POCTOM
BBICOTHOI'O MOJIOKEHUSI 00bEKTa, UTO CBSI3aHO C
YMEHbIIEHUEM CPEIHErol0BbIX TeMIIepaTyp U yKa-
3bIBA€T Ha MOBBIIIEHUE JBAUCTOCTU KaMEHHO-JIe-
asgHbIX saep T'MKO c BeicoToit [13]. Dkeno3uim-
OHHasl MPUYPOYEHHOCTh 0OBEKTOB MPAKTUIECKU HE
BIusieT Ha 3HaueHuss YOC, HO oTpaxkaeTcs Ha TJIy-
OuHe 3ajeraHus KaMeHHO-JeasaHbIx ssaep T MKO.

O0cyxneHue pe3yJbTaToB U BbIBOJIBI

Cpenu MccaenoBaHHBIX TISIIAaIbHO-MEP3JI0T-
HBIX KAMEHHBIX 00pa30BaHUIl OOJBIIMHCTBO OTHO-
CATCS K aKTUBHBIM. [IJIs1 HUX XapaKTepHbI OOJIbLINE
3HAYCHUS YIEIbHOTO 3JIEKTPUYECKOTIO COIPOTUBIIC-
HUS KaMeHHO-JIeAgHoTo MaTepnana (> 40 kOM-M).
AKTHBHOE COCTOSTHUE TJISILIMAJIbHO-MEP3JIOTHBIX Ka-

MEHHBIX 00pa30BaHMII IIPOCIICXKIBACTCS U B CIICIY-
FOIIMX MPU3HAKAX: XOPOIIO BBIPAXKEHHOM OCHIITHOM
(poHTaTILHOM yCTyIIe; He3aIepHOBAHHON WM CJla-
003a1epHOBAHHON IMOBEPXHOCTH IJISIIUATILHO-MEP3-
JIOTHBIX KAMEHHBIX 00pa30BaHUIi; HATMYNKU PYYLEB U
KJItoueit B IpUMPOHTAIBLHON 00J1acTH; 3a007104eHHOM
npudpoHTaJIbHOM 001acTU; AedopMaLiK IPpeBECHOMN
PACTUTEILHOCTH (CKpYYMBaHUE U 3aBaJIMBaHUE CTBO-
JIOB); XOPOILIO BBIPasKEHHBIX ITONIEPEYHBIX U TTPOHOIIhb-
HBIX Ipsiiax v JJOXKOMHaX (He ISl BceX 00pa30oBaHUiA).
IIpu aHanu3e reo3JeKTPUIECKUX pa3pe30B OT-
MedeHa 3aBUCHUMOCTb YAEJAbHOTO 3JeKTPUUYECKO-
r0o COINPOTUBICHUS KaMEHHO-JIEASHBIX Saep TJs-
1IMaJIbHO-MEP3JIOTHBIX KAMEHHBIX 00pa3oBaHUll OT
BBICOTHOTO IIOJIOXXKEHMSI 00beKTa. MaKkcruMabHbIe
3HAUYEHUS YIAEIbHOIO 3JIEKTPUYECKOTO CONPOTUB-
JgeHus gapa (>160 kKOM'M) ycTaHOBJIEHBI Ha BBICO-
Te 2484—2541 M, MuHuMaibHble — 10—40 KOM'M —
oTMmeyvatoTcd Ha 1742—1848 M. 'mnmcomeTpuyeckoe
MOJIOXKEHNE TaKXkKe BIAMSIET Ha BHYTPEHHEE CTpOe-
HUE TIISIIUaIbHO-MEP3JIOTHBIX KaMEHHBIX 00pa3o-
BaHUI1, IIPU 3TOM C POCTOM aJIbTUTYIbI YMEHBIIIA-
eTcsl INIyOrHa 3ajeraHusl KaMeHHO-JICASTHOTO SIapa.
Hanpumep, B unTepBazie BbicoT 1723—2005 M rity-
OMHa KPOBJIM siIpa U3MeHMIach ¢ 6 10 0,5 M.
OQHO3HAYHOTO BIUSIHUSI KCIIO3UILIMM Ha T'eOo-
BIIEKTPUYECKOE CTPOSHHE IISIIMAIbHO-MEP3JI0T-
HBIX KaMEHHBIX 00pa30BaHUIi HE YCTAaHOBIIEHO. DTO
MO3BOJISIET ClIeIaTh BHIBOJ, YTO CTPOCHUE TJISIIIN-
aJIbHO-MEP3JIOTHBIX KAMEHHBIX 00pa30BaHMIA OIpe-
JleJsIeTCsl BEICOTHBIM ITOJIOXKEHUEM O00beKTa W,
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clieqoBaTe/IbHO, BEJIMYMHOM CPEAHETOIOBBIX TEMIIE-
patyp. [ToBepXHOCTb OOJIBIINHCTBA BHICOKOTOPHBIX
[IISIIAAIbHO-MEP3JIOTHBIX KAMEHHBIX 00pa30BaHU
OCJIOXKHEHA BaJlaMM. VX Hajmuue yalie BCero mpei-
noJjiaraetT ¢OpMUPOBAHUE B CTPYKTYpPE HECKOJBKUX
sgaep KOHCOJIUIALWM JIeHOKAMEHHOIO MaTepuaia.
IMonoxurenbHble MOPMOCKYILIITYPHI Yallle BCETO
COBITAJAIOT C UX PACIIOJIOXEHUEM B TeJle TISLIUATb-
HO-MEpP3JIOTHBIX KAMEHHBIX 00pa30BaHUIA.
CoBMecTHOE MPUMEHEHNE METONOB 3JIEKTPOTO-
Morpaduu ¥ pagruoIoKalMOHHOTO 30HANPOBAHUS
IMO3BOJIMJIO BBIACIUTL HA BCEX M3ydyaeMbIX 00pa30-
BaHUSIX KPOBJIIO U OLIEHUTb MOIIHOCTh KAMEHHO-
JIeASHBIX saep. s U3y4eHHBIX MISIIAaIbHO-MeP3-
JIOTHBIX KaMEHHBIX 00pa3oBaHUil XapaKTepPHEI
MomrHocTr nopsgaka 10—20 M. Mcrmoab3yst TOJIBLKO
METOJ, DJIEKTPOTOMOTpaduH, MOJIYIUTh OTHO3HAY-
HbIe 3HAUYECHUS MOIIHOCTU KAMEHHO-JICASIHBIX SIIEP
HEBO3MOXHO. Jly4liye pe3yabTaThl 110 BBIACICHUIO
HUXKHE! IpaHULbl TISLUaIbHO-MEP3JIOTHBIX Ka-

JlutepaTypa

1. Maurer H., Hauck C. Instruments and methods geo- 1.

physical imaging of alpine rock glaciers // Journ. of
Glaciology. 2007. V. 53. Ne 180. P. 110—120.

2. Hauck C., Bottcher M., Maurer H. A new model for 2.

estimating subsurface ice content based on com-
bined electrical and seismic data sets // The Cryo-
sphere. 2011. Ne 5. P. 453—468.

3. Hausmann H., Krainer K., Bruckl E., Ullrich C. 3.

Internal structure, ice content and dynamics of
Olgrube and Kaiserberg rock glaciers (Otztal Alps,
Austria) determined from geophysical surveys //
Austrian Journ. of Earth Sciences. 2012. V. 105.

Ne 2. P. 12-31. 4.

4. Bodin X. Present status and development of rock gla-
cier complexes in south-faced valleys (45°N, French

Alps) // Geogr. Fis. Dinam. Quat. 2013. P. 27—38. 5.

5. Leopold M., Williams M.W., Caine N., Volkel J., De-
thier D. Internal structure of the Green Lake 5 rock
glacier, Colorado Front Range, USA // Perma-

frost and Periglacial Processes. 2011. V. 22. Ne 2. 6.

P. 107—119.
6. Hassinger J.M., Mayewski PA. Morphology and dy-

namics of the rock glaciers in Southern Victoria 7.

Land, Antarctica // Arctic and Alpine Research.
1983. V. 15. Ne 3. P. 351-368.

7. Bymeunosckuii B.B. Tlaneoreorpacdus mocaeaHero
oJIeleHEeHUsI U roJiolieHa AJTasi: COOBITUIHO-Ka-

tacTpoduueckas momeab. Tomck: M3a-Bo Tom- 8.

ckoro yH-Ta, 1993. 253 c.
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