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Ilpa KeMHHcKoM (Ke6HHcKoM) 3eMJIeTpllCeHHH 1911 r. c M, - 8,2 BCeaepaoa TlIHb-lIIaHe na repparopa«
KHprn3HH H Kasaxcraaa 06pa30BlIJ]acb CJIO}KHali CHCTeMa nOBepxHOCTHblX paapsraon cyMMapHoH npOTlI}KeHHO­
CTblO OKOJIO 190 KM H MHoro'lHCJIeHHble OnOJI3HH H KaMeHHbie JIaBHHbl om,eMoM ):\0 HeCKOJIbKHl' ):\eClITKOB
MHJIJIHOHOB Ky60MeTpoB. CY):\lI no pacnpocrpaaemno ceHCMo):\HCJIOKaU;Hif, npa 3eMiIeTpllceHHH 6blJIH aKTH­
BH3HpoBaHbi meers CerMeHTOB KeMHHo-qHJIHKCKOH H AKcyHCKOH 30H pa3JIOMOB, pa3JIH'lalO~HXCli no caoea
opaearapoaee H KHHeMaTHKe nO):\BH}KeK. KeMHHcKoe 3eMJIeTpllCeHHl: - O):\HO H3 HaH60JIee CHJIbHblX B cepaa
ceifCMH'lecKHX xaracrpodi npoaaonrenarax B KIOHreHcKoM H 3aHJIHifcKOM xpetirax C 1887 no 1938 r. Ero
nOCJIe):\CTBHlI 6blJIH no):\p06HO 06CJIe):\oBaHbl H onacaasr rpynnoif HCCJIe):\oBaTeJIeH non pyKOBO):\CTBOM K. H. Bor­
):\aHOBH'Ia. B pasocax nporpaMMbl Esponeacxoro cootimecraa INCO-COPERNICUS 6blJI0 nposeneao nOBTOpHoe
H3y'leHHe ceHCMoreHHblX paspsraoa H OnOJI3HeH, CBlIaaHHblX C 3THM 3eMJIeTpllCeHHeM. Hapsny C 3THM 6bUla
HCCJIe):\OBaHa crpyxrypaas n03HLJ;H1I KeMHHo-qHJIHKCKOH H AKcyifCKOif 30H pa3JIOMOB, BbllIBJIeHbl H onacaasr
OCo6eHHOCTH Bbl):\eJIlieMblX B HX npenenax CerMeHTOB. B u;eJIOM 3Ta CHCTeMa 06paayeT JIeBOCTOpOHHlO1O TpaHC­
npeCCHOHHYIO CTpyKTYPY, KOHTPOJIHPYIO~1O 4x>PMHpoBaHHe ropasix xpefiroa Me}K):Iy HCCbIK-KYJIbCKOH ana­
):\HHOH H YCToif'lHBbIM 6JIOKOM Ilearpansnoro Kasaxcraaa. CeHcMoTeKTOHH'leCKHe ):\HCJIOKaU;HH 1911 r., xoropsie
K aacroaureay BpeMeHH MOryT 6bITb npocneacensr aa MeCTHOCTH na npOTlI}KeHHH npaxepaoI 00 KM, 06bl'lHO
HaCJIe):lylOT napymeaas co CJIe):\aMH MHoroKpaTHblX ceHcMoreHHblX nO):\BH}KeK. HlIJ]H'IHeOT'IeTJIHBblX naneocea­
CMOTeKTOHH'IeCKHX ):\HCJIOKaU;HH H xpynasrx ):\peBHHX CKlIJ]bHblX OnOJI3HeH BJlOJIHHax pex qOH-KeMHH, qOH-AKCY
If AKcy cBH):\eTMbCTByeT 0 TOM, 'ITO CHJIbHbie 3eMJIeTpllCeHHlI npoHCXO):IHJIH 3J1eCb H B npomnoss,

AKmu6/tble pasnouu, CKQJlbnble ononsnu, Kenuncsoe sescnempsicenue 1911 e., Tuns-Ill.aus, KUpZU3USl.

LANDSLIDES AND SURFACE BREAKS OF THE 1911 M. 8.2 KEMIN EARTHQUAKE, KYRGYZSTAN

D. Delvaux, K. E. Abdrakhmatov, I. N. Lemzin, and A. L. Strom

The 1911 M. = 8.2 Kemin (Kebin) earthquake in the Northern Tien Shan (Kazakhstan, Kyrgystan) formed
a complex system of surface ruptures nearly 190 km long and numerous landslides and rock avalanches up to tens
of millions of cubic meters in volume. Judging from their distribution, six fault segments of the Kemin-Chilik and
the Aksu fault zones with different strikes, dips, and kinematics have been activated. The Kemin earthquake was
one of the strongest eventsof a sequenceof seismiccatastrophes that affected the Kungei and Zaili-Alatau mountain
ranges between 1887 and 1938. The effects of the Kemin earthquake are well documented in a monograph
published soon after the event by K. I. Bogdanovich. In the frame of a European INCO-COPERNICUS program,
the surface ruptures, landslides, and rockslides associated to this earthquake have been re-examined in detail. In
addition, the large-scale tectonic setting of the Kemin-Chilik and Aksu fault zones has been re-evaluated, and
their segments have been identified and described. The whole system forms a sinistral transpressional structure,
which controls the formation of the mountain ranges between the Issyk-Kul depression and the Kazakhstan block.
The surface ruptures of the 1911 earthquake can presently be observed in the field over a total length of nearly
100 km and generally reactivate longer-term cumulative paleoseismicfault scarps. The presence of well-expressed
paleoseismic fault scarps and several tremendous ancient landslides in the Chon-Kemin, Chon-Aksu, and Aksu
valleys can be considered as evidence for strong prehistoric earthquakes.

Active faults, landslides, 1911 Kemin. earthquake, Tien Shan, Kyrgyzstan

BBEAEHME

KeMHHCKoe (Ke6HHCKoe) 3eMJIeTp5lCeHHe 1911 r, B ropax Cenepaoro T5IHh-niaH5I (pHC. 1) 6hIJIO

O,lJ,HHM H3 CHJIhHeHmHX B cepaa CeHCMHqeCKHX xaracrpodi, Ha:~IaBI!$iC5lJiJ3~etrcKoro 3eMJIeTp5lCeHH5I

.y~--1887 r, C Ms = 7,3 ± 0,5 [1], OXBaTHBmero OKpeCTHOCTH AnMa-ATln [2], 3a KOTOPhIM scxope rrOCJIe,lJ,OBaJIO

. qHJIHKCKOe 3eMJIeTp5lCeHHe 1889 r, C M, = 8,3 ± 0,5 [3]. 3aTeM B 1911 r. rrpOH30IIIJIO paccsrarpasaeaoe

HaMH KeMHHCKoe 3eMJIeTp5lCeHHe C M s = 8,2 ± 0,3 [4]. llO-BH,lJ,HMOMY, 3aBepmalOID;HM B 3TOH cepaa 6hIJIO

KeMHHo-qYHcKoe 3eMJIeTp5lCeHHe 1938 r, C M s = 6,9± 0,5 [5, 6]. TPH rrOCJIe,lJ,HHX C06bITH5I OTpa)[(aIOT

pa3PMKY aanpaxeaaa B HanpaBJIeHHH C BOCTOKa na sanan B,lJ,OJIh KeMHHo-tIHJIHKCKOH 30HhI pa3JIOMOB

(pHC. 2). tIHCJIO )[(epTB Kesraacxoro 3eMJIeTpSlCeHH5I cpaBHHTeJIhHO HeBeJIHKO ,lJ,JI5I CTOJIb CHJIhHOro C06hITH5I

(norafino 452 qeJIOBeKa, paneao - 740 [4 ]), rrOCKOJIbKY OHO C HaH60JIhmeH CHJIOH rrp05lBHJIOCh B

BhICOKOropHOH MaJIOHaCeJIeHHOH 06JIaCTH. 3eMJIeTp5lCeHHe COrrpOBO)K,lJ,aJIOCh 06pa30BaHHeM CJIO)[(HOH CHCTe­

MhI rrOBepXHOCTHhIX pa3phIBOB H MHoroqHCJIeHHhIMH orrOJI3H5IMH, B TOM qHCJIe CKaJIhHhIMH, KaMeHHhIMH

JIaBHHaMH H ,lJ,PymMH BTOPHqHhIMH HapymeHH5IMH rpyaros aa repparopaa OKOJIO 10 ThIC. KM2, rrporaays­

meHC5I na 200 KM C BOCTOKa aa sanan B,lJ,OJIb 30H pa3JIOMOB H ,lJ,0 70 KM C cesepa aa ror [4, 7].

e A. AeJIbBO, K. E. A6):\paxMaTOB, 11. H. JIeM3HH, A. JI. CTPOM, 2001
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PHC. 1. Cxexa 3nHn;eHTpOB CHJIbHei'fIIIHx

3eMJIeTp5lCeHHH KHprH3HH H npaneraioumx

TeppHTopHH.
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CeHCMO~HCJIOKan;HH Keaaacxoro 3eM­

JIeTp5lCeHH5I 6hIJIH H3YlleHhI CnYCT5I HeCKOJIb­

KO MeC5In;eB nOCJIe C06hITH5I 3KCne~Hn;HeH

non PYKOBO~CTBOM npodi, K. H. BOr~aHO­

BHlIa [4 ]. 3Kcne~Hn;H5I 06CJIe~OBaJIa ropayro
06JIaCTb, OXBalleHHYIO 3eMJIeTp5lCeHHeM,

nsarascs npeHMyIIJ;eCTBeHHo BepXOM B~OJIb

OCHOBHhIX ~OJIHH H xepea aepesana. BhIJIH

onacaau H 3aKapTHpOBaHhI ace 06Hapy)KeH­

aae ceHcMo~eePopMan;HH, cpena KOTOphIX

B~eJI5IJIHCb nepaaxasre ~eePopMan;HH TeK­

roaanecxoro npOHCXO~eHH5I - "pa3phIBhI co cMem;eHH5IMH", "pa3phIBhI 6e3 CMeIIJ;eHHH", paccsrar­

pHBaBillHeC5I KaK CJIe~CTBHe nO~BH)KeK no norpe6eHHblM HapymeHH5IM, a TaK)Ke pa3JIHlIHbIe BTopHlIHhIe

~HCJIOKan;HH, HeIIocpe~CTBeHHOHe CB5I3aHHbIe C paapaaasor, CMeIIJ;eHH5I KJIaCCHePHn;HpoBaJIHCb JIH60 KaK

BepTHKaJIbHhIe, JIH60 roPH30HTaJIbHhIe, JIH60 HMeBillHe roe COCTaBJI5IIOm;He. Pa3pbIBHhIe ceHCMO~HCJIO­

Kan;HH HHTepnpeTHpOBaJIHCb KaK cei'fcMoTeKTOHHlIeCKHe TOJIbKO B rex CJIYlla5lX, xorna OHH COBna~aJIH C

Ha6JIIO~aeMblMH TeKTOHHlIeCKHMH JIHHH5IMH (30HaMH pa3JIOMOB).

B COBeTCKoe BpeM5I B paaoae npOBO~HCb IIJIaHOMepHhIe reonoro-csesrouaae pa6OThI, HO ceac­

MO~HCJIOKan;HH KeMHHCKoro 3eMJIeTp5lCeHH5I Cnen;HaJIbHO He H3YllaJIHCb. TOJIbKO B. K. KYlIai'f [8, 9]
npOBeJI nosropaoe 06CJIe~OBaHHeaexoropsrx cei'fcMO~HCJIOKan;HHC n;eJIblO COnOCTaBJIeHH5I HX C OIIHcaHHeM

H ePoTOrpaePH5IMH, C~eJIaHHhIMH 3KCIIe~JJ;HeH K. M. Bomaaoaaua. B 1996-2000 IT. B paxxax npoexra
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PHC. 2. HOBeHIIIag crpyxrypa lIccblK-KYJIbcKOH Bna~HHbI H qOH-KeMHHcKoH 30Hbl pa3JIOMOB, pasne­
JI5IIOm;eH KIOHreHcKHH H 3aHJIHHCKHH xpe6Tbl [25].
J - KaMH030ikKHe Bna~HHbl; 2 - aHTHKJlHHaJII1 B npenenax Bna~HH; 3 - B36poCbl H Ha~BHrn; 4 - C~BHrn; 5 - cfipocsr.
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Esponeacxoro c006m;eCTBa INCO-COPERNICUS MhI 06CJIe,lJ;OBaJIH 3TOT paHOH H npOBeJIH KapTHpOBaHHe
nOBepXHOcTHhIX pa3phIBOB, COXpaHHBWHXCSI C 1911 r., C :u:eJIhIO yTOtIHHTh HX COOTHoweHHe C paapasaan,
C¢OpMHpoBaBwHMHcSI npa npe,lJ;WeCTByIOm;HX 3eMJIeTpSlCeHHSlX, a TaKX<e ,lJ;JISI TOro, tIT06hI BhISlBHTh
B03MOX<HYIO CerMeHTHpOBaHHOCTh 30H ceikMoreHepHpyIOm;Hx pa3JIOMOB C ytIeTOM HX crpyxrypa H
KHHeMaTHKH nO,lJ;BHX<eK. Ha OT,lJ;eJIhHhIX ytIaCTKaX 6hIJIH nposeaeaa neraneaue reoMoPcPOJIOmtIeCKHe,
naJIeOCeHCMOJIOmtIeCKHe H reodiaaaxecxae HCCJIe,lJ;OBaHHSI ceHCMoreHHhIX pa3phIBOB H OnOJI3HeH, peayns­
TaThI KOTOphIX 6y,lJ;yT npe,lJ;CTaBJIeHhI B OT,lJ;eJIhHhIX ny6JIHKa:U:HSlx. B ,lJ;aHHOH crarse npaaeneao ofimee
onacaaae CHCTeMhI 06CJIe,lJ;OBaHHhIx aKTHBHhIX pa3JIOMOB H CBSl3aHHhIX C HHMH COBpeMeHHhIX H naJIeOCeHC­
MO,lJ;HCJIOKa:U:HH.

rEOJIOrMQECKASI OBCTAHOBKA

Topaas CHCTeMa TSlHh- IIIaHSI npe,lJ;CTaBJISleT c060H aKTHBHhIH BHyTpHKoHTHHeHU1JIhHhIH oporen,
¢opMHpyIOm;HHcSI C MHo:u:eHa MeX<JJ;y TapHMcKHM H Ka3axcTaHcKHM 6JIOKaMH [10-12] Ii OTJIHtIaIOm;HHCSI
BhICOKOH CeHCMHtIeCKOH H TeKTOHHtIeCKOH aKTHBHOCThIO.

HOBeHmaSl TeKTOHHtIeCKaSl aK;THBH3a:U:HSI aa Taas-Illaae npOH30IllJIa B TpeTHtIHOe BpeMSI BCJIe,lJ;CTBHe
CTOJIKHOBeHHSI MHJJ;HHCKOH H EBpa3HHcKoH nJIHT [13, 14]• .lI:e¢opMa:U:HH cx<aTHSI H CHHxpOHHhIe HM
,lJ;eHY,lJ;a:U:HSI H OCa,lJ;KOHaKOnJIeHHe HatIaJIHCh B n03,lJ;HeM ozraroneae [11, 15-18] HJIH B Cpe,lJ;HeM MHo:u:eHe
[16, 19, 20] H 3HatIHTeJIhHO yCHJIHJIHCb aa rpaaaue TpeTHtIHoro H tIeTBePTHtIHoro nepHO,lJ;OB [21].
Crpyxrypmae HCCJIe,lJ;OBaHHSI H npensapareasaoe H3ytIeHHe naneonanpaxeaaa YKa3hIBaIOT aa pa3BHTHe
HOBeHmHX ,lJ;e$opMa:U:HH B o6CTaHoBKe cy6MepHJJ;HOHaJIhHoro roPH30HTaJIhHOro cx<aTHSI [11, 18]. COBpe­
MeHHoe nOJIe HanpSlX<eHHH TaKX<e xapaxrepasyerca MepHJJ;HOHaJIhHhIM cX<aTHeM [22-24]. 0630pHaSl
xapra aKTHBHhIX pa3JIOMOB Kaprascxoro T51Hh-lliaHSI He,lJ;aBHO COCTaBJIeHa K. E. A6,lJ;paXMaTOBhIM C
coasropaaa [25]. ITo ,lJ;aHHhIM GPS H3MepeHHH, B Kasaxcraae H KHpm3HH [12 ],a TaKX<e B KHTae [26]
COBpeMeHHa51 CKOPOCTh MepHJJ;HOHaJIhHOro yxopoueaaa BKpeCT Tsns-Illaas B :U:eJIOM o:u:eHHBaeTCSI npaxep­
HO 20 MM/ro,lJ;.

BaX<HeHmeii CTPYKTypHOH JIHHHeH Cesepaoro T51Hh-IIIaHSl SlBJISleTCSI KeMHHo-qHJIHKCKaSl JIeBOCTO­
POHHSISI TpaHcnpeCCHOHHaSl 30Ha (CM. pHC. 2), xoropas axrasasapoaanacs, BepOSlTHO, Cnosnaero nJIHOI~eHa

H HaCJIe,lJ;YeT 30HY pa3JIOMOB, pa3BHBaBmyIOCSI B n03,lJ;HeM naJIe030e-Me3030e [27]. OHa KOHTpOJIHpyeT
crpyxrypy BceH ropaoa CHCTeMhI MeX<JJ;y MCChIK-KYJIhCKOH Bna.n;HHoH H Ka3aXCKHM m;HTOM H KaK 6hI
ypaaaoaenraaaer npasocnanronsre CMem;eHHSI no pa3JIOMaM C.-3. npOCTHpaHHSI, B tIaCTHOCTH no Tanaco­
<IlepraHCKOMY. B :u:eHTpaJIhHOH tIaCTH OT nee OTBeTBJISleTC51 AKcyHcKaSl 30Ha pa3JIOMOB, KOCO cexymas

. nO,lJ;HSlTHe Kronreacxoro xpe6Ta. HOBeHmaSl crpyxrypa H pacnpocrpaaeaae aKTHBHhIX pa3JIOMOB B
3aHJIHHCKOM xpe6Te aa TeppHTopHH Ka3aXCTaHa OIlHCaHhI B patioraxO, K. qe,lJ;H51 [4] H HTaJIhSlHCKHX
HCCJIe,lJ;OBaTeJIeH [28, 29]. B pafiore [30] 60JIee nO,lJ;p06H()' paCCMOTpeHO crpoenae 30HhI COtIJIeHeHHSI MeX<JJ;y
xp. KIOHreH-AJIa-Too H BOCTOtIHOH tIaCThIO qyHCKOH Bna,lJ;HHhI.

CErMEHTAIJ:MSI PA3PbIBOB

KaK OTMetIeHO BhIme, KeMHHCKOe 3eMJIeTp51CeHHe conpoBOX<JJ;aJIOCh 06pa30BaHHeM CJIOX<HOH CHCTeMhI
ceHCMOTeKTOHHtIeCKHX ,lJ;HCJIOKa:U:HH, tITOnaer OCHOBaHHe nonarars, tITO npHtIHHOH 3eMJIeTp51CeHH5l 5lBHJIHCh
nO,lJ;BHX<KH no :U:eJIoii cepaa pa3JIOMOB. 06 HX opHeHTHpOBKe, nanerraa H KHHeMaTHKe MOX<HO CY,lJ;HTh KaK
no xapaxrepy nOBepXHOCTHhIX aapymeaaa 1911 r., TaK H no CTpyKTypHhIM oc06eHHoCTSlMTeKTOHHtIeCKHX
aapymeaaa, BCKphIThIX B 60PTax nepecexaronrax HX ym;eJIHH. Bcero HaMH BhIJJ;eJIeHhI 6 CerMeHTOB (pHC. 3),
KaX<JJ;hIH 113 KOTOPhIX xapaxrepasyerca onpenenenaoa opHeHTHpoBKOH B nnaae, naneaaex H KHHeMaTHKoH.
Hx xparxoe onacaaae Csanana na BOCTOK rrpaseneao HHx<e. OTMeTHM, tITO rpanama OT,lJ;eJIhHhIX CerMeHTOB
B psne CJIytIaeB nposeneaa yCJIOBHO, XOTSI HHOr,lJ;a CMeHa opHeHTHpoBKH H(HJIH) KHHeMaTHKH B,lJ;OJIh
pa3JIOMa MOryT 6hITh 06YCJIOBJIeHhI HaJIHtIHeM cexymax aapymeana.

KpaTKO OCTaHOBHMCSI aa HCnOJIh3yeMoH TepMHHOJIOmH; PaccMJiipHBa'eJffhIe aKTHBHhIe pa3JIOMhI - 3TO
yr-- ,lJ;JIHTeJIhHO pa3BHBaIOm;HecSI aapymeaas, ,lJ;BHx<eHHSI no KOTOphIM npOHCXO,lJ;HJIH H aa HOBeHmeM srane

pa3BHTHSI. Bsrpaxeaaae B peJIhe<!Je n03,lJ;HetIeTBepTHtIHhIe (QIII-IY) H COBpeMeHHhIe (B ,lJ;aHHOM cnyxae,
1911r.) nOBepXHOCTHhIe paapsma, TpaKTyIOTcSI KaK naneo- H COBpeMeHHhIe ceHCMOTeKTOHH eCKHe
,lJ;HCJIOKa:U:HH COOTBeTCTBeHHO. B HeKOTophIX cnyxasx TaKHe paapasu Ha6JIIO,lJ;aIOTC51 no BceH np 5lX<eH­
HOCTH pa3JIOMa, KaK B,lJ;OJIh qOH-AKCYHCKOro cersseara (CM. HHx<e). O,lJ;HaKO CeHCMO,lJ;HCJIO HH MOryT
npOSlBJISlThC51 H B BHJJ;e npephIBHCTOH JIHHHH, 06m;aSl nporaxeaaocrs KOTOpOH MeHhme ,lJ;JIHHhI aKTH­
BH3HpoBaHHoro yxacrxa pa3JIOMa. K npaaepy, npa CyycaMhIPCKOM 3eMJIeTp51CeHHH 1992 r, C M s = 7,3 B
KHpm3HH nOBepXHOCTHhIe paspuau Ha6JIIO,lJ;aJIHCh aa npOTSlX<eHHH scero 4 KM na ,lJ;BYX H30JIHpOBaHHhIX
ytIaCTKaX, pa3,lJ;eJIeHHhIX npOMeX<yTKoM nOtITH B 20 KM [31].

ITpH"KapTHpoBaHHH CeHCMO,lJ;HCJlOKa:U:HH H CerMeHTOB aKTHBHhIX pa3JIOMOlJ MhI BhIJJ;eJI5lJIH: 1) nonepx­
HOCTHhle paapsrau, 3aKapTHpOBaHHhIe rpynnoH K. M. BOr,lJ;aHOBHtIa B 1911 r, scxope nOCJIe 3eMJIeTpSl­
ceHHSI, 2) paapsrasr, 06HapyX<eHHhIe HaMH B XO,lJ;e nOJIeBhIX-pa6OT 1996-2000 rr, H 06pa30BaBmHecSI, no
nanresry MHeHHIO, npa 3TOM x<e C06hITHH, HO He ynoxaaaemaeca panee, 3) ycrynu ,lJ;JIHTeJIhHO pa3BHBa-
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Bepaeucxoe KeML1HCKOe
(1887)Ms7,3 (1911)Ms8,2
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4780

4760

4740

4720

4700

520 560 600

0 20 40 KM
I I I

640 680

k-~-11

720

~2

760

1_-13

4L111L1KCKOe
(1889)Ms 8,3

800
KOOPAL1H8Tbl UTM

PHC. 3. I.I:H<I'poBaJl MO,D,eJIb penserpa Kioareficsoro 1'1 3aHJIHHCKOro xpe6ToB, nocrpoennas no xaprax
M-6a 1:200 000.

1- npennonaraexoe nOJIOXeHl1e ceHcMoreHHoro paspsraa Bepaeacxoro 3eMJIeTpliCeHI111 1887 r.: (no [4]); 2 - ceHcMoreHHble

paspsrssr KeMI1HCKoro 3eMJIeTpliCeHl1l1 1911 r, (no [4] H no HaWI1M ,lIaHHbIM); 3 - B03MOXHoe nOJIOXeHl1e CerMeHTOB paapsraoa,

BCKPbIBWI1XCli B 1911 r. llHq,PbI B KpyXKax 0-6) - CerMeHTbI 30HbI pa3JIOMOB, aKTL1BI13I1pOBaBWl1eCli rrpa KeMI1HCKOM aexnerps­
CeHI1H: 1 - ):(xHJIb-ApbIKCKI1H. 2 - HHXHeQOHKeMI1HcKI1H JIeBo6epexHblH. 3 - HI1XHeQOHKeMI1HcKHH npaB06epexHbIH, 4 ­
BepXHeQOHKeMI1HcKHH-QHJII1KCKI1H. 5 - QOH-AKcyHCKI1H, 6 - AKcyHCKI1H.

IOJIJ;HXC5I MOJIO,D,bIX pa3pbIBOB, C<I'opMHpoBaHHbIe nOBTOp5IIOJIJ;HMHC5I CeHCMOreHHbIMH CMeJIJ;eHH5IMH nOCJIe

cpezmero HJIH nosnaero nJIeHCTOu;eHa. OTMeTHM, 'ITO He see naJIeOCeHCMo,n:HCJIOKaU;HH 6bIJIH no,n:HOBJIeHbI

B 1911 r, 1'1, aaofiopor, aexoropae COBpeMeHHbIe nOBepXHOCTHbIe paspusra He HMelOT np5IMbIX npH3HaKOB

npezmrecrsyrourax CMeJIJ;eHHH. qTO KaCaeTC5I npaBOMOqHOCTH OTHeCeHlI5I HeKOTopbIX 1'13 paaee He onacaa­

HbIX pa3pbIBOB K ceHcMo,n:HCJIOKaU;H5IM 1911 r., sro cnenaao aa OCHOBaHHlI lIX OTqeTJIHBOH BbIpa)KeHHOCTlI

B COBpeMeHHOM penserpe 1'1 npaKTHqeCKH nomroro Mop<flOJIOmqeCKoro no,n:06H5I C paspusaxa Kesraacxoro
3eMJIeTp5ICeHH5I, no patiore [4].

,ll;JKHJIb-ApbIKCKHH cersrerrr. KpaHHHH K sanany yqaCTOK pa3JIOMa, aKTHBH3HpoBaBillHHC5I npa

3eMJIeTp5ICeHlIH 1911 r., Haxo,n:HTC5I B6JI1I3H Brra,D,eHlI5I p. qOH-KeMHH B p. qy. OH npOXO,D,lIT B,n:OJIb Y3KOH

JIOKaJIbHOH snanaau, OT,n:eJI5IlOJIJ;eH nepHKJIHHaJIb Sananao-Ktoareacxoro no,n:H5ITlI5I OT OpTOTOKOHCKOro

6JIOKa Kaprascxoro xpetira [11] (pHC. 4). Cpe,n:HeITJIeHCTOu;eHoBoe PYCJIO qy CMeJIJ;eHO na 10-15 M

(IO)KHbIH 6JIOK no,n:H5IT OTHOClITeJIbHO cesepnoro) no pa3JIOMy, nepecexaromeay ee ,D,OJIHHy BbIITle yCTb5I

qOH-KeMHHa.,ll;aJIee paspsm npononacaercs aa aanansnons no,n:HO)KH5I IO)KHOro 60pTa snanama H xopomo

BH,n:eH B ycryne nOJIKH )KeJIe3HOH nopora B sane xpyroro aansara naJIe030HCKHX OTJIO)KeHlIH aa

raJIeqHHKOBbIH aJIJIIOBHH nJIeHCTOu;eHoBoH reppaca.
B U;eJIOM pa3JIOM na :nOM ynacrse rrpOCTHpaeTC5I B mHpOTHOM HanpaBJIeHHH, XOT5I CHJIbHO H3m6aeTc5I

B ITJIaHe. BH,n:HMbIe B 06Ha)KeHH5IX nJIOCKOCTH pa3pbIBOB nanaror na ror non yrJIaMH 45-60· C npeotina­

,D,aHHeM B36poCOBOH KOMnOHeHTbI CMeJIJ;eHHH. B,D,OJIb Ha1I69JI~e-Kp~~K~CTeH CMeJIJ;eHHH Ha6JIIO,D,a-

~~. IOTC5I He3HaqHTeJIbHbIe cnaarosae no,n:BH)KKH. HaJIHqHe nOCJIe,n:HHX npennonaraercs TaK)Ke no pe3YJIbTaTaM

zremarppaposaaaa a3p0cP0TOCHHMKOB, onaaxo HH aanpaaneaae, HH BeJIHqHHY C,D,BHra Ha,D,e)KHO onpenenars

He ynanocs, B U;eJIOM 'u)KHJIb-ApbIKCKHH CerMeHT pa3JIOMa MO)KeT 6bITb oxapaxrepasosaa KaK na,n:alOJIJ;HH

aa ror B36poc C He3HaqHTeJIbHOH C,n:BHroBOH COCTaBJI5IIOIIJ;eH.

K. 11. Bornaaoaax C coasropaxa [4] 3aKapTHpOBaJIH rrosepxaocrasra paspsra 3eMJIeTp5ICeHH5I 1911 r,
B,n:OJIb 3TOro OTpe3Ka pa3JIOMa aa npOT5I)KeHHH OKOJIO 10 KM. B pensepe pa3JIOM OTqeTJI BO ssrp ea na

npOT5I)KeHHH npH6JIH3HTeJIbHO 20 KM. B HaCT05IJIJ;ee BpeM5I CJIO)KHO BbI,n:eJIHTb CMeJIJ;eHHe, HOC5IIIJ;eeCSI

HMeHHO K 1911 r., TeM 60JIee, 'ITO paCCMaTpHBaeMbIH pa3JIOM npoxonar B6JIH3H anauearpa KeMHHo-qYH­

CKOro 3eMJIeTpSlCeHHSI 1938 r, C M s = 6,9, npa KOTOpOM TaK)Ke OTMeqaJIOCb o6pa30BaHHe ceHcMo,n:HCJIO­

KaU;HH [5,6], XOTSI HX TOqHOe MeCTOnOJIO)KeHHe He YKa3aHO. B BOCTOqHOM HanpaBJIeHHH paCCMaTpHBaeMbIH

pa3JIOM npOTSlmBaeTCSI B,n:OJIb HH)KHeH, KaHbOHo06pa3HOH qaCTH ,n:OJIHHbI p. qOH-KeMHH 1'1 nanee CMbIKaeTCSI

C HH)KHeqOHKeMHHCKHM JIeB06epe)KHbIM CerMeHTOMKeMHHo-qHJIHKCKOH 30HbI pa3JIOMOB. I'panana Me)KAY

HHMH nponeneaa YCJIOBHO.
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PHC. 4. Pacnoncxeane xpynasrx coepesreaaax, 06pa30BaBIIIHXC5I npn 3eMJIeTp5lCeHHH 1911 r., H 60JIee
.ZJ;peBHHx onoJI3HeH OTHOCHTeJIbHO cOBpeMeHHbIX H naaeoceacaoreaasrx paapsraos B HHxHeH lIaCTH
.ZJ;OJIHHbI p, qOH-KeMHH.

1 - aepmaasr (M), 2 - JleAHHKH, 3 - nosaaenaencroueaoasre MopeHbl, 4 - MOJlOAble paapblBbl,.5 - OilOJi3HH.

CerMeHTbI pa3JIOMOB B HHXHeM relle""H p, qOH-KeMHH. AKTHBHble paanosos, ~XOASl$e B COCTaB
KeMHHo-qWIHKCKOH 30Hbl, npoXOASlT C 06eHX CTOpoH BAOJIb AOJIHHhI p. qOH-KeMHH MeX<JI.Y ypollHIIJ;eM
,Z:()J(a51 H qOH-KeMHHCKOH BnaAHHOH (CM. pHC. 4), 06pa3Y5I:HH)J(HelloHKeMHHcKHH IIpaB06epe)J(HbIH H
HH)J(HelloHKeMHHcKHH JIeB06epe)J(HblH CerMeHThI. B aanamroa lIaCTH OHH, nO-BHAHMoMy; 06paMJISlIOT
qOHKeMHHCKYIO MeX<rOpHylO BttMHHy, npeACTaBJI5IIO~co6oH Aenpeccmo,orpaHHlleHHylO pa3Pi.IBaMH
no THny pull-apart basin. . ..

Paccaarpaaaexue HapYlIleHH5I npoCTHpalOTC5I B B.-C.-B. aanpaaneaaa B n;eJIOM napannensno APyr
APYry, HMelOT xpyroe naneaae H xapaKTepH3YIOTcSl JIeBoCTopoHHHMH CABHroBhIMH cMe~eHH5IMH C
cyurecrseaaoa BepTHKaJIbHOH KOMnoHeHTOH. K BOCTOKY OT qoa-KeMHHcKoHBnMHHhI OHB. 06pa3YlOT
JleBoC'topOHHIOIO rpaacnpeccaoaayio 30Hy C B03AblMalO~C5I OCeBhIM 6J10KOM. He5lCHO, COllJleHSlIDTC5I JIH

paapsrssr aa my6HHe, 06pa3Y51 "n;BeTOllHYJO"CTPYKTYPY (flower structure), JIH60 pacxoA5ITC5I, 06pa3Y5l.
THnHlIHblH roper,

B03MO)J(HO, liTO 06a cersreara aKTHBH3HPOBaJIHCb npa KeMHHCKOM 3eMJIeTpSlCeHHH B BHACnesocro­
pOHHeH KYJlHcoo6pa3HOH CHCTeMbI. CeHCMOAHCJlOKaD;HH OTlIeTJIHBO Bblpa)J(eHbl BAOJlb npaKTHlIeCKH scero
IO)J(HOro (nesotiepesaroro) cerxeara H BAOJIb npaaodepexaoro ceraerrra B ero BOCTOllHOH lIaCTH. .

Hux1lett01l1CeMU1lCICUU xeeooepexuui: ceeueum. CeHCMoreHHbIH paspsrs aa JleBaM 60pTYHH)J(HeH·
lIaCTH AOJIHHbI qOH-KeMHHa 6b1J1 npocnexea aa npOTH)J(eHHH 48 ni BAonb IO)J(HOro orpanaseaaa
qOH-KeMHHCKOH BnaAHHbI H nanee B BblCOKOropHOH 06J1aCTH K BOCTOKY OT aee, me OH npOXOAHTIOX<Hee .
03. Kens-Koryp BITJIOTb AO nyaxra C OTM. 3933 M (CM. aa pHC. 4) [4].

Paspaa B.-C.-B. npOCTHpaHH5I HMeeT cy6BepTHKaJIbHOe WIH xpyroe naneaae C npH3HaKaMH JIeBOCTO­
pormero CMem;eHHSl. B lIaCTHOCTH, B 2 KM sananaee KaHHAHHCKoro OnOJl3H5I pYCJIa ABYX nposroaa,
nepecexaromax YCTyn paspsrsa, cxemeau B JleBOCTopoHHeM aanpaaneaaa aa 20 H aa 40 M. 3TH BeJIHlIHHbI
COOTBeTCTBylOT KYMYJl5ITHBHhIM CMem;eHH5IM, HaKonHBIIIHMC5I BCJIeACTBHe MHoroKpaTHbIX nepesremeaaa no
paspsray. B 3anMHOH lIaCTH BAOJIb IO)J(HOH rpaHHIJ;bI qOH-KeMHHCKOHMe)J(fOpHOH BnMHHbI ceaepasra 6JIOK
onymen, OAHaKO BOCTOlIHee ero cesepaoe KpbIJIO nOAHSlTO.g:rHOCH.'J'~~~Oro. K CO)J(aJIeHHIO, HaM He

~-- YAaJlOCb 0AH03HallHO OnpeAeJIHTb aanpaanenae naAeHHSI nJlOCKOCTH paspsma.
. HenocpeACTBeHHO BOCTOlIHee KaHHAHHcKOro OnOJI3HSI·pa3pbIB 1911 r, npaKTHlIeCKH He asrpaxea HH

na aspO<pOTOCHHMKax, CAeJlaHHbIX B 1988 r., HH aa MeCTHOCTH. lIO-BHAHMOMy, OH 6b1J1 CHHBeJIHpOBaH
COJIH<pJIIOKIJ;HOHHblMH nponeccasra, na aSpOCHHMKaX BHAHbIxapaxrepaae AJISI HHX <pOPMbI MHKpopeJIbe<pa.
OAHaKo em;e BOCTOllHee, K tory OT 03. Kens-Koryp, na KOCMHlIeCKHX H aspocaasrxax paapas BHAeH OlleHb \
OTlIeTJIHBO. lIpH STOM MO)J(HO AonYCTHTb, xro CeHCMOAHCJIOKan;HSI 1911 r, HaCJIeAyeT BbIPa)J(eHH:JbleB i

penserpe CJleAbI 60JIee ApeBHHX nOABH)J(eK.
Bsnne no TelleHHIO qOH-KeMHHa, HanpOTHB ypoxama ,Z:()J(aSl, paapsmet, 06pa30BaBIIIHecSl B 19 -.,

He ynoMHHalOTCSI [4], HO H 3AeCb OTlIeTJIHBO BHAeH YCTyn BbICOTOH 10-30 M, XOTSI H nepexperrsra B
3HallHTeJlbHOH Mepe n03AHeITJIeHCTOn;eHoBoH MopeHoH, crrycxaromeaca C xp. KIOHreH-AJIa-Too. Ha Hall
B3rJlSlA, ycryn S1BJISleTCSI HeCOMHeHHOH naJIeOCeHCMOAHCJIOKan;HeH. JIeAHHKoBble OTJlO)J(eHHSI TaK)J(e aapy­
mensr OTAeJlbHbIMH ycrynasra, 60JlblIlHHCTBO H3 KOTOpblX BHAHbI aa aspO<pOTOCHHMKax, HO nJIOXO
pa3J1HlIHMbI B none, lIOCKOJlbKy STH OTJIO)J(eHHSI, cxopee ncero, COOTBeTCTBYIOT nOCJIeAHeMy OJleAeHeHHIO,
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qTO COOTBeTCTByer CT3.L\HH QrIl (20-15 TbIC. JIeT TOMy H333.L\), CKOpOCTb nepexemeaaa no P33PbIBY H3

3TOM yq3CTKe HeBeJIHK3, 3 OCHOBHbIe nepexemeaaa no aesry npOH30mJIH.L\0 nocnennero OJIe.L\eHeHHSI, T. e.
panee, qeM 20 TbIC. JIeT TOMy H333.L\. IlJIOCKOCTb P33pbIB3 H3 3TOM yq3CTKe KpyTO n3.L\3eT H3 ceaep HJlH
cy6BePTHKaJIbH3; npa 3TOMcesepaoe KpbIJlO nO.L\HSlTO OTHOCHTeJIbHO IO:lKHOro. CY.L\SI no Mop<POJIOrnH peqHOH
cera, MO:lKHO npe.L\nOJI3r3Tb HaJIHqHe cymecraeaaoa JIeBOC.L\BHroBoH KOMnOHeHTbI cMeru;eHHH. Ilanee
npHpa3JIOMHbIH ycryn KOCO nepecexaer .L\OJIHHY p. l.J:oH-KeMHH H, B03MO:lKHO, np0.L\OJI:lKaeTCSI B B.-C.-B.
HanpaBJIeHHH B.L\OJIb ee npasoro 60pT3.

06ru;aSl npOT5I:lKeHHOCTb COBpeMeHHbIX H naJIeOCeHCMO.L\HCJlOK3IJ;HH B npenenax paccxarpaaaeaoro
cerxeara COCTaBJISleT He MeHee 62 KM, qTO COOTBeTCTByeT MHHHMaJIbHOH .L\JIHHe otipasyromero ero
aKTHBHoro pa3JIOMa.

HU:JCHellOlllceMUHCICUU npaeooepexnui: cezuenm. 06pa30BaHHe pa3pbIBOB B.L\OJII. npasoro 60pTa
.L\OJIHHbI p. l.J:oH-KeMHH B ee HH:lKHeH qaCTH 6bIJlo 3a<pHKcHpOB3HO B 1911 r. aa npoTSI:lKeHHH scero 2 KM
aananaee ypOqHIIJ;3 'u:lKaSl. Touaee, 3TO 6bIJl e.L\HHCTBeHHbIH yqaCTOK paspaaa, BHAHMbIH co .L\Ha .L\OJIHHbI.
Ha OCHOBaHHH .L\emH<PPHpOBaHH5I 33POCHHMKOB, 3HaJIH3a UMP H nonesoro 06CJle.L\OBaHHSI MbI HaIIIJlH, qTO
MOJIO.L\OH, npe.L\nOJIO:lKHTeJIbHO ceHCMoreHHbIH paapsra MO:lKeT 6bITb npocneacea 60JIee qeM aa 20 KM aa
OTMeTKax MeX<AY 2500 H 3100 l>f (cM. pHC. 4). CJIe.L\bI MOJIO.L\bIX nO.L\BH:lKeK xopomo asrpaxeaa nOqTH aa
scea npOTSI:lKeHHH npHp33JIOMHOro ycryna, 06pa3YIOru;ero HeCKOJIbKO BeTBeH. MbI npennonaraex, qTO 3T3
CHCTeMa aapymenaa np0.L\OJl)KaeTC5I H3.3anM B.L\OJIb npasoro 60PT3 .L\OJIHHbI .L\O l.J:oH-KeMHHcKoH Me:lKrOp­
HOH BnaAHHbI H nanee B.L\OJIb ee cesepaoro nO.L\HO:lKHSI. B BOCTOqHOM HanpaBJIeHHH OHa, B03MO:lKHO,
nepecexaer xp. 33HJlHHCKOro Anaray I10.L\ OCTpbIM yrJIOM, nepexons aa TeppHTOpHIO Ka3aXCTaHa.

B npenenax 06CJle.L\OB3HHOro ysacrxa, MeX<AY l.J:oH-KeMHHCKOHBna.L\HHOH H BO.L\Opa3.L\eJIOM 33H­
JIHlkKoro xpetira, IO:lKHOe KpbIJlO pa3JIOMa nO.L\HSlTO OTHOCHTeJIbHO cesepnoro. IlJIOCKOCTb paspsrsa cy6­
BepTHKaJIbHaSl HJlH xpyronanaiomaz, npa 3TOM yqaCTKH C ceaepaux naneaaess Hc6poCOBbIM xapaxreposs
nO.L\BH:lKeK qepe.L\YIOTCSI C yqaCTKaMH C IO:lKHbIM naneaaex H B36pocOBOH KHHeMaTHKoH. Taxoe HenOCTOSlH­
CTBO xapaxrepa CMem;eHHH no npoCTHpaHHIO paspusa xapaxrepao .L\JISI C.L\BHroB. MbI H3IIIJlH npH3HaKH
JIeBOCTopoHHero CMeru;eHH5I aa 5-10 M H 4-5-MeTpoBoH BepTHKaJIbHOH nO.L\BH:lKKH, KOTOpbIe MOrJIH
npoH30HTH npa 3eMJIeTpSlCeHHH 1911 r., XOTSI, KaK YKa3aHo ssmre, K. H. EOr.L\aHOBHq OnHCaJI paspsm
B.L\OJIb 3TOro CerMeHT3 TOJIbKO aa npOT5I:lKeHHH 2 KM. O.L\HaKO yqHTbIBaSl, qTO napymeaae He BHAHO co .L\Ha
.L\OJIHHbI, me npOXO.L\HJl OCHOBHOH nyrs 3KCne.L\HIJ;HH, MO:lKHO .L\OnYCTHTb, qTO OHO He 6bIJlO rrpocnexeao aa
BceM npOTSI:lKeHHH.

Bcero HaMH 33K3PTHpOBaHO OKOJIO 18 KM nOBepXHOCTHblX pa3pbIBOB, a 06m;aSl B03MO:lKH351 npOT5I:lKeH­
HOCTb 3TOro cersreara 30HbI pa3JIOMOB aa IO:lKHO.M CKJIOHe xp. 3aHJIHHCKHH Anaray aa repparopaa
KHprn3HH, .L\OCTHraeT 40 KM. CeBepo-BOCTOqHOe (xasaxcxoe) Up0.L\OJI:lKeHHe 3TOro ceraeara MO:lKeT,
nO-BH.L\HMOMY, HMeTb aHaJIOrnqHYIO .L\JIHHY.

Coepeueuttue U opeenue onOJl3HU. B paCCMOTpeHHOH qaCTH nJIeHCTOCeHCTOBOH 30HbI Kesraacxoro
3eMJIeTpSlCeHHSI npOH30mJIO MHO:lKeCTBO OnOJI3HeH BHeOreH-qeTBepTHqHbIX OTJIO:lKeHH5IX B IO:lKHOH qaCTH
TJoH-KeMHHCKOH snanarra H 06BaJIOB aa KpyTbIX CKaJIbHbIX 06pbIB3X. HaH60JIee xpynasra KaHH.L\HHCKHH
CKaJIbHbIH OnOJI3eHb om,eMOM OKOJIO 8-10 MJIH M3 HaXO.L\HTC5I HenOCpe.L\CTBeHHo na rpacce ceiicsrcreaaoro
paspsma, OTHOCSlru;erocSI K JIeB06epe:lKHoMy cersseary.

B .L\OJIHHe p. l.J:oH-KeMHH ecrs TaK:lKe HecKOJIbKO xpynnsrx n03.L\HeIIJIeHCTOIJ;eHOBbIX HJlH roJIOIJ;eHOBbIX
CKaJIbHbIX OnOJI3HeH, CKOHIJ;eHTpHpoB3HHbIX na .L\BYX ysacrxax. I'pynna H3 Tpex OnOJI3HeH pacnonaraercs
B paaoae 03. 'u:lKamHJIb-KYJIb. 'u:lKamHJIbKYJIbCKHH OnOJI3eHb om,eMoM 150-200 MJIH M3, COme.L\mHH C
IO:lKHOro 60PTa .L\OJIHHbI, cncxeaaoro MeTaMop<pH30BaHbIMH OTJIO:lKeHH5IMH 3eJIeHOCJlaHIJ;eBOH <paIJ;HH,
nOJIHOCTbIO nepexpsrsan pexy, 0 qeM CBHAeTeJIbCTByer HaJIHqHe 03epHbIX OTJIO:lKeHHH HenOCpe.L\CTBeHHO
nsrme no TeqeHHIO OT 3aBaJIa. Eme .L\Ba CKaJIbHbIX OnOJI3HSI npOH30IIIJlH B 60KOBbIX .L\OJIHHax. O.L\HH H3 HHX,
no MacmTa6y aHaJIOrnqHbIH 'u:lK3mHJIbKYJIbCKOMY, nonnapaer; 03._ KeJIb-Koryp,

Bsnne no .L\OJIHHe p. TJoH-KeMHH B paaoae ypoqHJ:~a 'u:lKa51 tt.;":lKe""ifaXO.L\siTCSI HeCKOJIbKO .L\peBHHX
CKaJIbHbIXOnOJI3HeH. TeJIo xpynaeamero H3 HHX om,eMoM 20-25MJIH M3 saneraer HenoCpe.L\CTBeHHo aa
Tpacce npaaofiepezcaoro 3KTHBHOro pa3JIOMa. Erne O.L\HH KpynHbIH CKaJIbHbIH OnOJI3eHb, nepeKpbIBaBIIIHH
.L\OJIHHY p. l.J:oH-KeMHH, HaXO.L\HTC5I Bblme ycrss p. Bama-Ilacas, Ero TeJIO JIe:lKHT na n03.L\HenJIeHCTOU;eHo­
BOH KOHeqHOH MopeHe JIe.L\HHKa, crrycxasmerocs C Kioareacxoro xpetira, PaAHoyrJIep0.L\HbIH B03paCT
nounsr, pa3BHToH aa MopeHHbIX OTJIO:lKeHHSlX H norpefeanoa non OnOJI3HeM, onpeneneaasra MeTO.L\OM AMS,
COCTaBJI5IeT 6190 ± 160 JIeT (ru;eJIOqHa51 <ppaKIJ;HSI) H 6660 ± 420 JIeT (oCTaTOqHaSl <ppaKIJ;HSI), qTO yxasa­

saer na ero 06pa30BaHHe 7-8 TbIC. JIeT TOMy Ha3a.L\, T. e. B paanea roJIOIJ;eHe. Panee npennonaranocs,
qTO 3TOT OnOJI3eHb npesnee MopeHbI [32], O.L\HaKO HX HCTHHHoe COOTHomeHHe OTqeTJIHBo::S0B
npoanenaoa B nOCJIe.L\HHe roasr .L\0P0:lKHOH nOJIKe.

BepXHeqOHKeMUHCKU"-qUJIUKCKU" cerssear 30HbI pa3JIOMOB. CepH5I pa3pbIBOB CyMM3pHOH npOT5I
:lKeHHOCTbIO 46 KM 6bwa 3aKapTHpOBaHa 3KCne.L\HIJ;HeH K. H. BOr.L\aHOBHqa B BepXOBbSlX p. l.J:oH-KeMHH
nsnne ypo-rama ,U:lK3S1 H B BepXHeM TeqeHHH p. l.J:HJlHK (CM. pHC. 3, 5). OHH pacnpocrpaneasr B BH.L\e
OT.L\eJIbHbIX <pparMeHTOB H3 npOTSI:lKeHHH 66 KM H 06pa3YIOT BepXHeqOHKeMHHcKHH-l.J:HJlHKCKHH CerMeHT
onHCbIBaeMOH 30HbI pa3JIOMOB, 60JIbmaSl xacrr, KOTOPOro H3XO.L\HTCSI aa repparopaa Kasaxcraaa, Y Hac He
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PHC. S. CeikMOreHHble paspsrssr H OnOJI3HH KeMHHCKOrO 3eMJIeTpJlCeHHJI B BepXHeH '1aCTH AOJIHHbI
p. qOH-KeMHH, AOJIHHaX pes qHJIHK H qOH-AKCY.

1 - BepwHHbl (M), 2 - JleWlHKH, 3 - noanaenneacroueaoasre MOpeHbl, 4 - OCHOBHble rrosepxaocrsrsre paspsrssr (B36poCbl H
Ha~BHrn),5 - onepmomae paapsrasr, 6 - OnOJl3HH H 06BaJIbl, 7 - aKTHBH3HpOBaHHble MOpeHbl.

6bIJIO B03MOX<HOCTH 06CJIeAOBaTb BepXOBb51 3THX AOJIHH, a na asporporocaaaxax 1988 r. paspsrs YAaJIOCb
npOCJIeAHTb TOJIbKO aa npOT5IX<eHHH 3,5 KM. JI,aHHhIe, xoropae n03BOJIJIJIH 6hI ysepeaao CYAHTb 0
reOMeTpHH H KHHeMaTHKe paspusa aa STOM yxacrxe, OTCYTCTBYIOT.

B pafiore [4] YKa3aHO, qTO B BepXOBb5lX AOJIHHhI qOH-KeMHHa 06pa30BaJIHCb MHoro'lHCJIeHHhIe
BTOpHqHhIe paspusa H OnOJI3HH, KOTOphIe H no ceH neas pa3JIH'1HMhI na aepocaaxxax. MOX<HO TaKX<e
npeArrOJIOX<HTb, 'ITO na HeKOTOphIX ysacrxax npa 3eMJIeTp5lCeHHH npoasomna aKTHBH3an;H5I MopeH,
xoropsre 3anpYAHJIH AOJIHHy, 06pa30BaB osepo.

qOH-AKCYHCKHH cersrenr 30HbI pa3JIOMOB. qOH-AKCyHCKHH cersrear 30HhI pa3JIOMOB npOCTHpaeTC5I B
cytimaporaoa HarrpaBJIeHHH H MOX<eT 6hITb npocneacea OT nepesana AKcy aa sanane AO nepesana
KOK-BeJIb aa BOCTOKe (CM. pHC. 3, 5). Ero BOCTOqHOe OKOH'IaHHe B AOJIHHe p, AKcy, B03MOX<HO,
rrpaypoxeao K nonepeaaosry paspsray. 3anaAHee nepesana AKcy OH, Bep05lTHO, npOAOJIX<aeTC5I B BhICOKO­
ropnoa 06JIaCTH, nOKphITOH JIeAHHKaMH, me YCTaHOBHTb_efQ--cOOT-KO~,cpaapsraaxa B BepXOBb5lX

r~qoH-KeMHHa He YAaJIOCb.

CeHCMoreHHhIH paspsm aa 3TOM ysacrxe 6hIJI onacaa B [4] TOJIbKO aa npOT5IX<eHHH 20 KM, TaK KaK
HCCJIeAOBaTeJIH He CMOrJIH npOHTH B BepXOBbSI p. qOH-AKCY. HaM YAaJIOCb 06CJIeAOBaTb BepXOBb51 STOH
AbJIHHhI H npOCJIeAHTb ceHCMoreHHhIH paspus eme na 12 KM AO rrepenana AKcy. TaKHM 06pa30M, ero
npOT5Ix<eHHOCTb na STOM yxacrxe COCTaBJI5IeT He MeHee 32 KM npa TOM, 'ITO 06ID;a51 npOT5Ix<eHHoCTb
ceraeara 30HhI pa3JIOMOB MOX<eT AOCTHraTb 40 KM, yqHThIBa51 ero aananaoe OKOHqaHHe sa nepesanox AKCy.

CYA5I no MOP<PoJIOrHH npapaanosmoro ycryna H ero CTpoeHHIO B 60pTax rnyfioxoro yID;eJIb5l, AJI5I
onacasaeaoro cersreara xapaxrepau B36poChI, nanaromae na cesep no yrJIOM 60°. MaKCHMaJIbHa51 BblcOTIl\
npapaanoxaoro ycryna, otipasoaaamerocs B 1911 r., AOCTHraJIa 10,5 M [4], HO 06hIqHO COCTaBJI5IJIa OT 4 \
AO 6 M. CJIeAyeT, OAHaKO, OTMeTHTb, qTO aa nporpansx, npoaneamrx HaMH BKpeCT ycryrra, KOTOpbIH Mor
06pa30BaTbc5I eAHHOBpeMeHHO rrpa nOCJIeAHeH nOABHX<Ke, ero BhICOTa He npensnnaer 8 M. KaK nOKa3hIBaeT
nOJIoX<eHHe TaJIbBeroB JIOX<6HH, nepecexaromax ycryn, CABHroBhIe CMeID;eHH5I He rrpeasnnana 1 M.
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OnOJl3H.U U cenu. Bl(OJIb paccxarpaaaeaoro cerxeara 30HbI pa3JIOMOB paCIIOJIO:>KeHO HeCKOJIbKOpaHee
He OIlHcaHHbIX BTOPHlIHbIX l(HCJIOKaU;HH, IIpel(CTaBJI5nOm;HX, aa Haw B3rJISIl(, 60JIbWOH aarepec. TaK, B
l(OJIHHaX nsyx cesepasrx IIpHTOKOB p. qOH-AKCY, oznra H3 KOTOpbIX Ha3bIBaeTCSl Kynaraa-Tam, liTO B
nepesone C xapraacxoro osaasaer "lIal(aIOm;He KaMHH", rr03l(HellJIeHCTOu;eHOBbIe MopeHbI nepexpsrrsr
MOm;HbIMH 06JIOMOllHbIMH TOJIm;aMH (CM. pHC. 5). OTJIO:>KeHHSl SlBHO HMeIOT MOJIOl(OH B03paCT, xro
nonraepxnaerca CBe:>KeCTbIO rpaaea 06JIOMKOB H He3HallHTeJIbHbIMH paaaepaxa 1I0KpbIBaIOIIIHX HX JIH­
waHHHKOB 0-2 CM B naasserpe). 3TH KaMeHHbIe JIaBHHbI 06pa30BaJIHCb, xorna MHJIJIHOHbI Ky60MeTpOB
TpeIIIHHoBaTbIx rpaHHTOHl(OB 06pywHJIHCb C KpyTbIX 60pTOB l(OJIHH C BbICOThI npaxepao 4000 M aa
1I0BepXHOCTb JIel(HHKOB H JIel(HHKOBbIX OTJIO:>KeHHH aa OTMeTKax 3600-3700 M H "CTeKJIH" 110 HHM K pycny
p. qOH-AKCY, rrpoTeKaIOIIIeH snecs aa BbICOTe 3000-3100 M. 06beM 01l0JI3HeBbIX TeJI ou;eHHBaeTC51 OT 20
no 40 MJIH M3•

B cpennea, pacnrapeaaoa lIaCTH l(OJIHHbI p. qOH-AKCY ee nOHMa aa IIpOT51:>KeHHH 2,2 KM noxpsrra
OTJIO:>KeHHSlMH CeJIeBbIX rrOTOKOB. OHH ClPOpMHpOBaJIHCb rrpa paaause MOm;HOH cpenaenneacroueaonoa
MopeHbI aa IO:>KHOM 60PTY l(OJIHHbI, B KOTOpOH rrpOMbITO YIIIeJIbe AK-LI::>Kap l(JIHHOH 1500 M, WHpHHOH no
200 M H rJIy6HHoH no 100 M, OTCYTCTBYIOm;ee aa lPOTOrpalPHH, Cl(eJIaHHOH K. 11. BOrl(aHOBHlIeM cnycrs
HeCKOJIbKO MeC51n;eB rrOCJIe KeMHHCKoro 3eMJIeTpSlCeHH51. Ol(HaKO OHO BHl(HO aa aapodiorocaaaxax,
Cl(eJIaHHbIX B 1956 r., T. e. 06pa30BaJIocb B nposrexyrox BpeMeHH Me)Kl(y 1911 H 1956 IT. Mopeaa
OKa3aJIaCb na Tpacce ceacssoreaaoro paspsraa H 6hIJIa aapymeaa CeHCMOl(elPOpMaU;HSlMH, pa3JIHlIHMbIMH aa
lPOTOrpalPH51X 1911 r, KaTaCTPo<PHlIecKHe CeJIeBbIe rrOTOKH, nOJIHOCTbIO YHHlITO:>KHBWHe nepeasa B nOHMe
H lIaCTHlIHO nonnpynanmae pexy, 6hIJIH CBSl3aHbI, cxopee scero, C pa3MbIBOM Bl(OJIb xpynaoa TpeIIIHHbI.
06m;HH 06beM CeJIeBbIX OTJIO:>KeHHH oneaasaercs npassepao B 15 MJIH M3•

AKcy'ncKHH ceraear 30HbI pa3JIOMOBllpocTHpaeTC51 B B.-IO.-B. HarrpaBJIeHHH OT l(OJIHHbI p. AKcy no
03. I1cCbIK-KYJIb sa CeJIeHHeM Aaaaseso (6bIBWa51 Ca3aHOBKa) (CM. pHC. 3, 5). 3TO HaH60JIee l(OCTyrrHbIH
ysacrox, B npenenax KOTOpOro ceHCMoreHHbIepaspsnns 6bIJIH 3alPHKcHpoBaHbI na llpoT51:>KeHHH 34 KM [4].
Macmrafisr CeHCMOl(e<PopMaU;HH YMeHbWaJIHCb B BpCTOllHOM HarrpaBJIeHHH, me paspua CTaJI npepsraacrenr.
B HaCT051m;ee BpeM51 paspsm OTlIeTJIHBO BHl(eH aa npOT51:>KeHHH 14 KM B sananaoa lIaCTH cersreara,

113BHJIHCTOCTb npapaanosaaoro ycryna H ero COOTHoweHHe Cpensediox y:l{a3bIBaIOT ua TO, liTO paspsra
na srossyaacrxe ncnoro nanaer aa cesep. B03MO:>KHO, nrrpouesr, liTO aa i'JIy6HHe yron naneaaa B03paCTaeT
H paCCMaTpHBaeMbIH CerMeHT 30HbI pa3JIOMC)B MO:>KeT 6bITb oxapaxrepaaosaa KaK K03bIPbKOBbIH aannar.
BepTHKaJIbHOe cMeIIIeHHe l(OCTHraeT 3-5 M B aananaoa lIaCTH cersreara H 1I0CTelleHHO YMeHbWaeTC51 K
BOCTOKy. KaK y:>Ke ynoMHHaJIOCb, qOH-AKCyHCKHH B36poc CMhIKaeTCSl C AKCyHCKHM uansarox B l(OJIHHe
p. AKCy, lPOpMHpoBaHHe KOTOPOH MOrJIO 6bIT!> 06yCJIoBJIeHo HaJIHlIHeM nonepesaoro aapymeaas IO.-IO.-B.
npocrapanaa.

KeMHHcKoe 3eMJIeTp51CeHHe rrpHBeJIO K 06pa30BaHHIO HeCKOJIbKHX l(OCTaTOllHO xpynastx OrrOJI3HeH B
ropax Bl(OJIb AKCyHCKOro cerxeara 30HbI pa3JIOMOB H MHorollHCJIeHHhIX BTbpHlIHbIX aapymeaaa rpyaros
Bl(OJIb 6epera 03. I1cchIK-KYJIb [4]. KpynHeHIIIHH OrrOJI3eHb o6beMoM -15 MJIH M3 rrpOH30WeJI B6JIH3H
CeJIeHH51 Aaaaseso, rne 06pyWHJIHCb CHJIbHO BbIBeTpeJIhIe rpaHHTOHl(bI, 3aJIeraBWHe HeIlOCpel(CTBeHHO aan
ceHCMoreHHbIM pa3pbIBOM.

OBI.U:ASI npOT5DKEHHOCTb PA3PbIBOB

CBel(eHH51 0 rrPQT51:>KeHHOCTH paccaorpeaasrx CerMeHTOB 30HbI pa3JIOMOB, aKTHBH3HpoBaHHbIx B 1911r.
IIpH KeMHHCKOM 3eMJIeTp51cemiH, 0606m;eHbI B Ta6JIHu;e. OTMeTHM, liTO B HaCTOSlIIIee BpeMSl napymeaas,
o KOTOpbIX aner peas B patiore [4], aa 3HallHTeJIbHOM rrpoT51:>KeHHH IIpaKTHlIeCKH He BHl(HbI HH aa
MeCTHOCTH, HH aa aaPo<POTOCHHMKax. 3TO CBHl(eTeJIbCTByeT 0 TOM, liTO MeCTaMH rrOBepXHOCTHbIe nposa-

IIpO'I'lDKeHHOCTb nOBepXHOCTHbIX pasprasoa KeMHHc~oro3eMJIeTpllCeHHll 1911 r.
H COOTBeTCTByroJIJ;HX CerMeJITOB pa3JIOMOB, aKTHBH3HpoBaBliiRfe"si-JiIJli"'<frtlM C06bITHH

JJ:JlI1Ha (KM) pa3pbIBOB, npOCJJelKeHHblX aaropaxa 11
06~allJJ:JlI1Ha (KM) yaepeaao I1JII1 npermonoaorreasao OTHOClIJIJ;HXClI K

CerMeHT paspsraoa, no 3eMJIeTpllCeHHIO 1911 r. nporaxcennocrs

[4] cerxeara 30Hbl

Bcero no pafiore [4] paaee He pa3JIOMa, KM
onacaaasre

JJ:lKl1J1b-ApaKCKHH 9 9 9 0 20
Hl1lKHe'lOHKeMHHcKHH JleB06epelKHblH 48 20 20 0 62
Hl1lKHe'lOHKeMHHCKHH npaB06epelKHblH 2 18 2 16 40(80)
BepXHe'lOHKeMI1HCKHH-tIl1JIHKCKHH 46 3,5 3,5 0 66
tIoH-AKcyHCKHH 20 32 20 12 40
AKCYHCKI1H 34 14 14 0 34
Bcero 159 96,5 68,5 28 262 (302)
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JIeHHSI ceikMOTeKTOHHlIeCKHX AHCJIOKa:U;HH HClIe3aIOT AOCTaTOl.lHO 6hICTpO, XOT5I aa npyrnx YlIaCTKaX OHH

AO CHX nop BhIrJIMSlT TaK, KaK 6YATO 06pa30BaJIHCb HeCKOJIbKO JIeT TOMy Ha3aA.

IIoCKOJIbKY rpyrma, B03rJIaBJISleMaSl K. 11. BorAaHOBHlIeM, KapTHpOBaJIa ceHCMOAHCJIOKa:U;HH cnycrs

scero HeCKOJIbKO MeCSl:u;eB nOCJIe 3eMJIeTpSlCeHHSl, HeCOMHeHHO, lITO HX onacaaae BhInOJIHeHO C AOCTaTO'lHO

BbICOKOH TOlIHOCTbIO, no KpaHHeH xepe AJISl paHOHOB, HenocpeACTBeHHO 06CJIeAOBaHHhIX axcnenanaea,
OAHaKO H3-3a CXeMaTHl.IHOCTH cymecrsoaaamax B TO spesra xapr, HX npHB5I3Ka HeAOCTaTOl.lHO TOlIHa H

aaorna nJIOXO cornacyerca C COBpeMeHHOH TonOOCHOBOH.

PACIIPOCTPAHEHI1E OIIOJI3HEH If OIIOJI3HEBASI OIIACHOCTb

3eMJIeTpSlCeHHe 1911 1'. npHBeJIO K 06pa30BaHHIO MHorolIHCJIeHHhIX OnOJI3HeH H KaMeHHhIX JIaBHH

om,eMoM AO HeCKOJIbKHX AeCSlTKOB MHJIJIHOHOB Ky60MeTpoB, aexoropue H3 HHX ynosraayrsr asnne.

HaJIHlIHe X<e HecKOJIbKHX rpossanaax ApeBHHX OnOJI3HeH B AOJIHHaX pex l.JoH-KeMHH.If l.JHJIHK MO)KeT

paCCMaTpHBaTbC5I KaK KOCBeHHhIH npH3HaK, YKa3hIBaIOm;HH aa B03HHKHOBeHHe 3AeCb CHJIbHhIX 3eMJIeTp5l­

ceHHH H B npOmJIOM.

AHaJIH3 pacnpocrpaaeaas OnOJI3HeH BAOJIb AOJIHH l.JoH-KeMHHa H l.JOH-AKCY nOKa3aJI, lITO OHH 06hI'IHO

rpyrmapyiorcs aa orpaaaxeaasrx no nJIOm;aAH YlIaCTKax B6JIH3H aKTHBHbIX pa3JIOMOB 3al.laCTYIO CO

CJIeAaMH aeaasaero ceacxoreaaoro BcnaphIBaHH5I. IIo-.BHAHMoMy, see OHH npOH30mJIH B CHJIbHOTpem;HHO­

BaTbIX noponax 30HbI BbIBeTpHBaHHSl [33]. Tpynna xpynaax CKaJIbHbIXOnOJI3HeH, npeAnOJIoX<HTeJIbHO

B03HHKIIIHX npa KeMHHCKOM 3eMJIeTpSlCeHHH, HaXOAHTC5I B BhICOKOropHOH 06JIaCTH B BepXHeM Tel.leHHH

p. l.JOH-AKCY B BHC5IlIeM KpbIJIe aKTHBHoro B36poca. Hecxonsxo xpynaax OnOJI3HeH 1911 1'. HaXOAHTCSl

B6JIH3H AKCyHCKOro Ha)l;BHI'a. KpynHeHIIIHe CKJIOHOBbIe CMem;eHH5I om,eMoM AO 200 MJIH M 3, npOH30­

memnae B n03AHeM n~eHCTo:u;eHe-paHHeMrononeae, CKOH:u;eHTpHpOBaHbI aa ABYX yxacrxax B AOJIHHe

p. l.JoH-KeMHH, me TaKX<e OTMelIeHbI MHorolIHCJIeHHbIe CKJIOHOBbIe CMem;eHHSl npa 3eM,1IeTp5lCeHHH 1911 1'.

[4 ].
IIoCKOJIbKY CeHCMHl.IeCKHH reHe3HC 60JIbIIIHHCTBa OnOJI3HeH B H3YlIeHHoM HaMH paaoae secsaa

BepOSlTeH, npa oneaxe OnOJI3HeBOH onaCHOCTH He06xoAHMo npHHHMaTb BO BHHMaHHe yposeas ceHCMHlIe- .

CKOH onaCHOCTH H nOBTOp5leMOCTb CHJIbHbIX 3eMJIeTp5lCeHHH. KaK HaM npeACTaBJISleTC5I, AJISl om,eKTHBHOH

onenxa 3THX napasrerpoa He06xOAHMbI mHpOKOMacmTa6HbIe naJIeOCeHCMOJIOI'Hl.leCKHe HCCJIeAOBaHH5I.

3AKJIIOlJEHlfE

KeMHHCKoe 3eMJIeTpSlCeHHe 1911 1'. C Ms - 8,2 conpososszrarrocs 06pa30BaHHeM nOBepXHOCTHbIX

pa3pbIBOB 06m;eH npOT5Ix<eHHOCTbIO KaK MHHHMyM 188 KM, xoropae HaXOASlTCSl B npenenax meCTH

pa3JIHtIHbIX CeI'MeHTOB, OTHOC5Im;HXC5I K KeMHHo-l.JRnHKCKOH H AKCyHCKOH 30HaM pa3JIOMOB, aKTH­

BH3HpOBaBIIIHXC5I npa 3TOM C06bITHH. Pa3JIOMbI HMeIOT pa3JIHl.IHOe npOCTHpaHHe, npeHMym;eCTBeHHO

cytinraporaoe H B.-C.-B., a TaK)Ke B.-IO.-B. IIciAeHHe HX nJIOCKOCTeH H KHHeMaTHKa nOABHX<eK H3MeH5IIOTCSI

OT B36poCOBOH C IOX<HbIM naAeHHeM aa KpaHHeM sanane <'UX<HJIb-APbIKCKHH CeI'MeHT) AO HaABHroBOH C

rrazrerraesr aa cesep aa IOro-BOCToKe (AKCyHCKHH CeI'MeHT). XOT5I nonpofiasre AaHHbIe no xpaaaesry

BOCTOlIHOMY - l.JHJIHKCKOMy - CeI'MeHTy OTCyTCTByIOT, AJI5I OCTaJIbHbIX pa3JIOMOB B.-C.-B. npOCTHpaHHSl,

npOT5ImBaIOm;:U:XC5I BAOJIb AOJIHHbI p. l.JoH-KeMHH, xapaxrepaa 3HatIHTeJIbHbIe, AO 5-10 M, JIeBOCABHroBbIe

CMem;eHH5I, pa3BHBaIOm;HeC5I B 06cTaHoBKe nonepexaoro cx<aTH5I (TpaHcnpeCCH5I) C nOAlIHHeHHoH aep­

THKa.(IbHOH COCTaBJI5IIOm;eH, He npessnnaromea 3 M, H l.IepeAOBaHHeM B36poCOBbIX H C6pOCOBbIX ABHX<eHHH,

B 3aBHCHMOCTH OT HanpaBJIeHHSl naAeHH5I pa3pbIBOB. Hanporaa, AJISl pa3JIOMOB, otipasyiomax AKCyHCKyIO

30Hy, npe06JIaAaIOm;HMH 51BJI5IIOTC5I BepTHKaJIbHbIe CMem;eHH5I OT 3 AO 8 M (B03MOX<HO, AO 10,5 M), npa

He3HalIHTeJIbHOH roPH30HTaJIbHOH COCTaBJISlIOm;eH. TaKHM 06pa30M, MOX<HO yraepaorare, l.ITO KeMHHcKoe

3eMJIeTp5lCeHHe 1911 1'. npoH30mJIO BCJIeACTBHe B3aHMHOH nOABHX<KH PMa 6JIOKOB, pa3AeJIeHHbIX pa3HO­

opaearaposaamoea pa3JIOMaMH C pasaoa KHHeMaTHKoH. B03MO)KHOCTb aKTHBH3a:U;HH CTOJIb CJIOX<HOH

CHCTeMbI napymeaaa npa OAHOM 3eMJIeTp5lCeHHH MoX<eT nOTpe6omrw~~oTpaoueaox MaKCHMaJIbHO

r-'B03MOX<HbIX MamHTYA 3eMJIeTpSlCeHHH, 6a3Hpyrom;HXc5I aa npeACTaBJIeHHSlX 0 npHypOtIeHHOCTH ouaros K

OTAeJIbHbIM KBa3HOAHOPOAHbIM ytIaCTKaM HeOTeKTOHHtIeCKHX CTPYKTyp (pa3JIOMoB).

L(JI5I roro tIT06bI ysepeano oneaasars KaK CeHCMHtIecKyIO, TaK H OnOJI3HeBYIO onaCHOCTb, 06yCJIOB­

JIeHHyIO aKTHBHOCTbIO paCCMOTpeHHbIX pa3JIOMOB, He06xoAHMbI AaJIbHeHmHe HCCJIeAOBaHHSl, BKJIIOtIaIOm;He

AeTaJIbHOe KapTHpOBaHHe HeAOCTaTOlIHO H3YlIeHHbIX TPYAHOAoCTynHbIx YlIaCTKOB pa3JIOMOB, H3YlIeHHe

CKaJIbHbIX OnOJI3HeH H KaMeHHbIX JIaBHH, npOH30meAmHX npa KeMHHcKoM 3eMJIeTp5lCeHHH; a TaKX<e

mapoxoxacmrafiasre naJIeOCeHCMOJIOmlIeCKHe HCCJIeAOBaHH5I no ncesr CeI'MeHTaM H3ytIeHHbIX pa3JIOMHbIX

30H, n03BOJISlIOm;He YCTaHOBHTb HX Ba)KHeHmHe napauerpsr (cpeAHIOIO CKOpOCTb cMem;eHHH, nepaona

nOBTOp5leMOCTH 3eMJIeTpSlCeHHH, HCTOPHIO pa3BHTHSl H KHHeMaTH;Ky).

Bsrpaxaesr OC06yIO npH3HaTeJIbHOCTb I', I', IUeJIOlIKOBY H OprKOMHTeTy Mexztyaaponnoro cesomapa

no reOAHHaMHKe T5IHb-IIIaH5I, npomeamero B Mexztyaaponaoa uenrpe reOAHHaMHtIeCKHX HCCJIeAOBaHHH

B BHmKeKe, a TaKX<e K. I', JIeBH, 03HaKOMHBmeMYC5I C pyxorracsro H cnenaemeay P5lA nOJIe3HbIX

3aMelIaHHH.
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