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Yyiickoe 3emiuerpsiceHre 2003 1. oka3zajio 3aMeTHOEe BJIMSIHUME Ha CeMCMUYHOCTb Bcero Auitasi. B crarbe
MpeacTaB/ieHbl JaHHbBIE 00 M3MeHeHU! ceiicmuyeckoro pexkuma Ainras ¢ 2003 mo 2021 rr. [Toka3zaHo, 4To B
MepBbIe MOJIroaa nocje KpynHoro 3emierpsiceHust 2003 1. 3eMyIeTpsICEHUST TIPOUCXOST B SNULIEHTPaTbHOM
30HE, a UHbIE CTPYKTYphbl Atas aceiicMuuHbl. [Tocne 2009 r. dopmMupyroTcst uUsMeHeHUs1 Kak B OJIMKHEN
30HE, OXBAThIBAIOIIEH CMEXHBIE C SMULIEHTPOM Te0JIOTMYecKre CTPYKTYpHI (ynajeHus mo 60—80 kM ot
SIIUIIEHTpAa INIABHOIO COOBLITUSA), TaKue Kak Aiirynakckuii, Kypaickuii, FOxHo-Yyiickuii, CeBepo-Yyii-
CKMIi XpeOThl, TaK M B AaIbHEl 30He Ha ynaieHUusX 10 250—450 KM oT 3aNuIIeHTpa U B pa3HbIX HaIIpaBJIeHU-
sx ot Hero. [Tocne Aiirynakckoro 3emierpsicenusi 2019 r. cpopmupoBacs adTepiioKoBblit mpoliecc, obec-
MEeYMBIINI CMeleHNEe [IEHTpa CEMCMUYHOCTY AJlTasi B OMHOUMEHHbIHN XpebeT. JIJist MHOTUX CTPYKTYp AJi-
Tasl, CeiCMUYECKU aKTUBU3MPOBABIINXCS Tocie YyHhCcKOro 3emyeTpsiceHMs, HET JaHHBIX O KPYITHBIX
3eMJIETPSICEHUSIX B UICTOPUUECKOM TIepHojie KaK IO CEMCMOJIOTUYECKUM, TaK U 110 Majeore0J0rm4ecKum
naHHbIM. OObsICHEHNE PAa3BUTHS CEHCMUYHOCTU BOKPYT ovara YyicKoro 3eMaeTpsicCeHUsI B MPOCTPAHCTBE
U C 32JIep>KKaMU 110 BpeMEHHU Ha TOJIbl MOXET ObITh JAHO HAa OCHOBE BJIIMSIHUS KPYITHOTO 3eMJIETPSICEHUS Ha
cpely ¢ MIacTUYHOCThI0. OTMeUeHbI U3BECTHbIE HeJTMHEWHbIE MOAEIM TIEPCIIEeKTUBHBIE 15T JATbHENIITNX
KCCIeA0BaHMIA BOIIPOCA O BIMSHUU KPYITHBIX 3eMJIETPSICEHU I Ha 3BOTIOLUIO CEHCMUYHOCTH B Fe€0JIOTUYE-

CKUX Cpeax.

Knroueswie crosa: Yyiickoe 3emiieTpsicenue, Antae-CastHcKas ckjagdartasi 001acTh, aTepLIOKOBBIN MTpo-
LieCC, MHOTOC/IOMHAsg MOAENIb IUTOC(hEephl, ceficMUUeCKe aKTUBU3ALUU
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BBEAEHUWE

Yyiickoe 3emuerpsicenue 27.09.2003 r. ¢ Mg =17.3
npousonuio B Yyiicko-Kypaiickoit 3oHe T'opHoro
AJiTasi, pacroyJIOXKeHHOM B LIEHTPE CETU CTaHLIMK AJl-
TaliCKOro ceicMonorndeckoro ronuroHa [Emanos
A.®. u ap., 20036] (puc. 1a). UccrenoBaHUS B BTH-
LIEHTPAJILHOI 30HE 3eMJIETPSICEHUSI MO3BOJWIN MO-
CTPOUTHb OOBEMHYIO CTPYKTYpPY YCTOHYMBO aKTUBU-
3UpOBaHHbIX pa3noMoB [EMaHoB A.®D. u np., 20218].
DKcnepuMeHTalIbHbIe pa0OThI KaK ¢ UCIOJIb30BaHU -
€M CeTM CTallMOHapHBIX cTaHuuil B Yyiicko-Kypaii-
CKOI1 30H€e, TaK 1 C BpEMEHHbBIMU CTAHIIUSIMU IPOBOJIU-
JIMCh HE TOJNBKO B HAYAJIBHBIN niepyron [TonpanH 1 1p.,

26

2004; EmanoB A.A., JleckoBa, 2005; ApedneB u ap.,
2006], HO ¥ Ha TIPOTSIKEHUU YK€ MTOYTHU IBYX NECATHU-
netuii, HaunHas ¢ 2002 r. [EmanoB A.®@. u np., 2018,
20218]. ITo ypoBHIO ceiicMUUYHOCTH AJTast K KPYITHBIM
3EMJIETPSICEHUSIM Mbl OTHOCUM CcOObITUS M| = 5.5, KO-
TOpbI€ COIPOBOXAAIOTCA CUJIbLHOI adTeplIoKOBOI
aKTUBHOCTBIO.

B nniepBom necarmiiernn XXI Beka apTepIIroKoBEIi
MpoliecC Pa3BUBAJICS KaK CTaOWJIbHAsI aKTUBU3UPO-
BaHHAasI CTPyKTypa pasznoMoB [EmaHoB A.®. u np.,
20216]. Bo BTOpoM JecATHUIISTUH ITPOM3OIIIIO U3MEHE-
HUE CTPYKTYpHI ceiicMmaHocTH AJtast [EManoB A.D. u
ap., 2017]. CeiicMu4ecKr aKTUBU3UPOBAINUCHh CMEX-
HbIE C adTepIIOKOBOIM 00JACTHIO TEOJOTHUECKUE
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CTPYKTYPbI U TIPOU3OLIIU KPYITHbIE 3€MJIETPSICEHUS,
IOxHo-Yyiickoe ¢ M| = 6.0 u Aiirynakckoe 2019 . ¢
M, = 5.5, BbI3BaBLIWE UHTEHCUBHbBIE ADTEPLIOKOBBIE
MPOLIECChl, U3MEHUBILIUE CTPYKTYPY CEUCMUUHOCTU
B ['opHOM AnTae u B TEKTOHMYECKMX CTPYKTypax, Ha-
xonsuxcs Ha ynadeHuur 250—350 kM oT anulieHTpa
Yyiickoro 3emierpsicenust [Emanop A.®d. um 1p.,
20218].

JeTanbHbIe ceficMOIOrnuecKye UCCIeI0BaHUs Ha
AJITalicCKOM CEMCMOJIOTUYECKOM ITOJIMTOHE ITO3BOJISI-
I0T M3y4aTh BOIIPOCHI M3MEHEHMUSI CTPYKTYpHI ceii-
CMUYHOCTH IOCJIE KPYITHOTO 3eMyieTpsiceHust. OObIMHO
Tocjie KpyIMHEHINX 3eMieTpsiceHnii Poccr BpeMeH-
HbIE€ CETU CEMCMMYECKUX CTAHLIMKA B SIULIEHTPAIbHOM
30HE OPraHU30BBIBAINCH HA KOPOTKUIA IIEPUON, He
TIpeBBITIaIoNInii AByX JieT [ApedneB, 2003; IlebanmH,
1997]. Yyiickoe zemnerpsiceHue 2003 1. sBasieTcs
YHUKAJIbHBIM 110 JJIUTEILHOCTH U3Yy4eHUS apTepIo-
KOBOTO Mpoliecca U IJIOTHOCTHU CETH CTaHIUi [Ape-
dbeB u ap., 2006; Emanos A.®D. u ap., 20036, 2017,
2018]. dnsa nmepuona 2003—2009 rr. ctpykTypa adrep-
IIIOKOBOIT 00JIaCTH B BUIIE CEMCMMYECKU aKTUBU3UPO-
BaHHBIX 30H U Pa3JIOMOB JIeTaIbHO MpeACTaBlIeHa B pa-
6otax [EMaHoB A.A. u ap., 2009; EmaHoB A.®. u np.,
20218, 2022]. I1poBeneHHBIE SKCIIEPUMEHTHI TTO3BO-
JISIIOT aHAJIM3UPOBATh He TOJBKO M3MEHEHUs B ad-
TEPILIOKOBOI aKTUBHOCTHU, HO U DBOJIIOLIMIO ceiic-
MUYHOCTH AnTas B 1LIeJioM Ttocie Yyiickoro semie-
TpSICEHUSI.

3HAYUMOCTb BIUSIHUS KPYITHBIX 3eMJICTPSICEHUIA Ha
napaMeTpbl HAKJIOHA rparKa ITOBTOPSIEMOCTH JIsT AJT-
tae-CastHCKOII 00JIacTM B ILIEJIOM OIlcHEHa B paboTe
[EmanoB A.A. u np., 2001; EmanoB A.®D. u ap., 20218].
B manHoi#1 paboTte M3yyaroTcsl U3MEHEHUST CeiCMUY-
HOCTHU B IIPOCTPAHCTBE Y BDEMEHHU U €€ CMELLIEHUE OT
SMULIEHTpaNIbHOI obmactu Yyiickoro 3emieTpsice-
HUS K COCETHUM CTPYKTypaM. BaxkHbiii Borpoc: Kak
IIPOMCXOAUT 3aTyXaHUe CeiICMMYECKOM aKTUBHOCTU
B SIIMIEHTPaIbHONI 001acT? DTOT BOIIPOC UHTEPE-
CEH yXe IMOTOMY, YTO CeiicMuYecKasi aKTUBHOCTb B
palioHax KpyIHBIX 3eMJICTpSICEHUIA AJITast JJIATCS TO-
bl U gaxe necatuietus [EmManos A.®. u ap., 2006].

CEMCMUYHOCTD AJITAE-CATHCKO
TOPHOW OBJIACTU

Bonpoc 3Bomonuu CceMCMUYHOCTUM HE MOXKET
OBITb pacCMOTpPeH 0e3 3eMIIETPSICEeHUI, KOTOphIe
MIPOUCXOAUIN Ha MaHHOI TEPPUTOPUU B UCTOpUYE-

CKO€ BpeMsi, a TakxKe 3eMJIETPSICEHUI, U3YYEHHbBIM
Mo najeoceiicMoreojornueckum naHHbsiM. Ha puc.
16 nmpencTaBieHa KapTa SMUIIEHTPOB KPYIHBIX 3€M-
JetpsiceHuit B Antae-CasitHCKO# ropHoit ob6inactu. B
OCHOBE HCCJIeAOBaHUI Mcnoab3oBajlach MH(popmMa-
1Ms Katajgora 3emiieTpsiceHuit Anrtae-CasHCKOTO
dummanra denepabHOTO MCCIEAOBATEILCKOTO EH-
tpa “Enunasa reopusmdeckas ciayxoda Poccuiickoit
akanemuu Hayk” (ACDO ®UILl EI'C PAH), a takxke
nH(OPMALIUS O KPYITHBIX 3eMJIETPSICEHUSIX U3 My0-
mmkanuit [2KankoBckuii u ap., 1995; Xunbko u ap.,
1985; Monnap u ap., 1995; Hxypuk u np., 2009].
Haunbonee kpynHbie 3eMIETPSICEHUs TPOMCXOANIU B
MoHTrOoJIMK U B TIpUTPAHUYHBIX paiioHax Anrae-Ca-
STHCKOI ropHoii obGjactu. Yyiickoe 3emieTpsiceHUe
2003 r. gaBasieTCsT KPYMHEUIITUM 3eMJIETPSICEHUEM Ha
Poccuiickoii TeppuTOprU U KPYNHEHIINM 3eMISTPSI-
CeHMEM 3a BpeMsl CYIeCTBOBaHUS CETU ceilicMuue-
cKmX cTtaHumii B Anrae-CastHCKOI TopHOIT o0acTu.
Ha Teppuropun MoHroanu 3emieTpsiceHust ¢ M 60-
Jee 8 GUKCUPOBAIMCH IBAXKIBI — 3T0 ['odou-AnTaii-
ckoe 3emiierpsiceHue 1957 r. u bonHalickoe 3emie-
TpsiceHue 1905 r. Ob6a 3emMeTpsiceHUsT MTPOU3OILIN
Ha ylaJIeHuU B COTHU KM OT HylicKoro 3emierpsice-
HUs. BBINONHUB aHanu3 CeHCMMUYECKOro pexuma
Antag n CagH, B.M. YnomoB mipuiien K BbIBOOY
[VnomoB, 2005], 4yTo B JaHHOU TOPHOI CUCTEME CY-
IIECTBYET HEIOCTaTOK B 3eMJETPSCEHUSIX CaMbIX
Oousbinx 3Hepruii. ITocne Yyiickoro 3eMiieTpsiceHUs
2003 1. B 3TOM ke paboTe OBUT TaH MPOTHO3, UYTO JOJKHO
TIPOM3O0MTH ellle OIHO 3eMiieTpsiceHne ¢ M = 8 1 omHO
¢ M =7, 6e3 yka3zaH!sI TOYHOIO BpeMEHU 1 MeCTa.

M3 puc. 16 u puc. 2 BUTHO, YTO B IEPBOI MOJIOBU-
He XX BeKa IMMPOUCXOIUIN 0oJiee KPYITHbIE 3eMJIETPSI-
ceHust, uem nocie 1957 r. [IpuMepoM GIU3KUX 3eM-
JIETPSICEHMNI KaK B IIPOCTPAHCTBE, TaK 1 IO BpEeMEHU
apigiored Lsnapiasrckoe 09.07.1905r. ¢ M = 7.6 n
Bbonnaiickoe 23.07.1905 r. ¢ M = 8.2. MoxHo mipen-
roJiaraTh, YTO 3TU 3eMJIETPSICEHUS U UX aTepIIOKU
[Moanap u ap., 1995] npou3olin B yCJIOBUSIX B3a-
WMHOTO BJIMSTHUSI TIEPBOrO Ha BOZHUKHOBEHUE BTO-
poro. Bojiee To4HO paccMOTpPETh 3TOT BOIIPOC HET
BO3MOXHOCTH M3-32 OTCYTCTBUS B 3TOT IIEPUOI JO-
CTaTOYHO IUIOTHOM CETU CEMCMOJIOTMYECKUX CTaH-
LI BOJIM3M oyaroBoii oonactu. M3 KpynmHBIX 3emJIe-
TpsiceHuii Anrae-CassHCKOM 00J1acTu B MEepUO. Ha-
JIMYUSI PETUOHAIBHOM CETH CEMCMOJIOTUYECKUX
CTaHLIMIA cliemyeT oTMeTUuTh: Yper-Hypckoe 1970 T. ¢
M = 7.0, Bycunronbckoe 1991 1. ¢ M = 6.5, 3aiicaH-

Puc. 1. Crpykrypsl Antae-CastHCKOIM TOpHOI 001aCTH U KPYITHBIE 36 MJIETPSICEHMSI.

a — reorpaduyeckre 0603HauYeHMs paitoHa nccienoBanuii. Llmppamu o603HaueHBI 251eMeHTHI balikanbcKoit puTOBOM 30HBI
(1 — TynkuHcKasi BnaauHa, 2 — Xyocyrynbckas BriaauHa, 3 — lapxarckas BnaguHa, 4 — besmHckas BnaavHa, S — BycuHronb-
ckas BriaauHa, 6 — Tepexonbckas BraavHa) U Anrae-CasiHCKoM ropHoit o6nactu (7 — Llanmmanbckuii xpeber, 8 — xpeber Lla-
ran-Iu6Gery, 9 — Kaprunckas snaguna, 10 — Yparaypckas BraguHa, 11 — ropHbiii MaccuB MoHryH-Taiira, 12 — xpebet Yu-
xaueBa, 13 — JIxkynyKyJabcKas BriaanHa, 14 — Tenerikoe o3epo, 15 — ByxrapMuHckoe BogoxpaHuiuiie, 16 — o3epo MapKakoiib,
17 — xpebet A3zyTay), B ToM uucie Hyiicko-Kypaiickoii 30HbI (18 — Aiirynakckuii xpeoet, 19 — Kypaiickuii xpeoet, 20 — Ce-
Bepo-Yyiickuii xpebet, 21 — KOxxHo-Yylickuii xpeber, 22 — Kypaiickas BrannHa, 23 — YaraH-Y3yHckuii 010K, 24 — Uyiickas
BIaJnHa); 6 — KapTa KpYIMHBIX 3eMJleTpsiceHnit Antae-CassHCKoM ropHoii obmactu ¢ M 2> 5 ¢ 1736 o 2020 rr.
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Puc. 2. Pa3zBuTue Bo BpeMeHHU CeiiCMMYeCKOro npoliecca B Anrae-CastHcKoi ropHoit o6actu ¢ 1880 mo 2020 rr. (3emiieTpsice-

Husi c M > 5).

— l'ocynapcTBeHHbIE
TPaHULIbI

Marnuryna
3emieTpsiceHuit My :
o Menee 0
© or0mo 1.0
O Csbprwe 1.0 10 2.0
O Cspime 2.0 10 3.0
O Csbiire 3.0 no 4.0

O Capie 4.0 10 5.0
O Cspimre 5.0 10 5.3

Puc. 3. Kapra 3emuerpsicenuit Anrae-CasstHCKOM ropHoii ooiactu riepen Yyiickum 3emeTpsicenureM 3a nepuon ¢ 01.01.2003 r.

o 11:33 UTC 27 cents16ps 2003 r.

ckoe 1990 1. ¢ M = 6.9, Uyiickoe 2003 . ¢ M = 7.3,
TysuHCcKme 3eMierpsicernst 2011 .c M =6.7m 2012T. ¢
M = 6.8. Tlocne 3TnX 3eMIIETPSICEHUIN (DOPMUPOBA-
JIUCh UHTEHCUBHBIE a(hTEPIIIOKOBBIE TTPOLIECCHI, TT03-
BOJISIBIIIME TIOJydyaTh MH(MOPMALMI0 O TEKTOHUYE-
CKUX MpoIleccax B SMUIIEHTPATBHBIX 00IACTIX KPYIT-
Henmmx 3emierpsiceHuii [Emanos A.D. u np., 2006,
2014].

PazBuTue ceiicCMUUYHOCTH BO BpEMEHM IMOKa3aHO
Ha puc. 2. B nemom B Anrae-CasstHCKOM ropHO#1 00J1a-
CTU KPYITHbIE 3EMJIETPSICEHUS TPOUCXOASAT C UHTEP-
Ne 6
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BaJIOM B IIpuoOau3utesbHo 15—20 net. 3emieTpsice-
HHSI C MAaTHUTYHOOM OKOJIO 8 31eCh He TIPOUCXOININ C
1957 r., a B nepBoit mojoBuHe XX BeKa OHU HAOJIIO-
JIaJTCh ¢ UHTEepBaJioM okoJjio 30 JeT.

YToOBI TOHSITH BAUSIHUE KPYITHOTO 3eMJIeTpsICe-
HUS Ha U3MEeHEHEe CEICMYHOCTH B IIPOCTPAHCTBE 1
BpPEMEHU, PACCMOTPUM KapThl 3MUIIEHTPOB 3eMJIe-
TpsiceHui no (puc. 3) u cpagdy nociie (puc. 4) Yyiicko-
ro 3emJierpsicenus B 2003 r. Ha kaprte 3emierpsice-
Huii niepen YylickuMm 3emuerpsiceHrueM (cMm. puc. 3)
CEMCMUYHOCTh pacnpeaeeHa Mo TEPPUTOPUU BCeil
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Puc. 4. Kapra semierpsicenuii Anrae-CastHCKoIf ropHoit o61actu riociie Yyiickoro 3emieTrpsiceHust 3a nepuon ¢ 11:33 UTC 27

ceHTs10ps1 2003 1. o 31 mexabpst 2003 1.

Antae-CasiHCKOM ropHOIf 00JIacTH, MHOTHE CTPYKTY-
PHI SIBJISIIOTCST 00J1aCTSIMU MTOBBIIIIEHHO CECMUYHO-
cTu. BBICOKO celiCMUYHBI 30HBI HA BOCTOYHOM OKpa-
uHe Anrae-CassHCcKoM ropHoii oonactu: bennHo-by-
CUHTOJIbCKasl 30Ha, a Takxke [lapxaTckas BITaauHa
(cm. puc. la). JloctaToyHO BBICOKMIA YPOBEHB CEii-
CMUYECKOUN aKTUBHOCTU TPAIULIMOHHO HAOJIIOIAeTCs B
3aragHOM TOpHOM obpamyieHU TyBUHCKOI KOTJIOBU-
HBI 1 YO6cyHypcKoii Brmaguabl [EManos A.®. u np.,
2005], BxiI04ast AMUIEHTPaIbHYIO 30HY Yper-Hyp-
ckoro 3emietrpsiceHusi. B 2003 r. mepen Yylickum
3emJieTpsiceHueM B MOHTOJIbCKOM AJiTae U B paiioHe
3almagHoil TpaHMIBI AJTass TIPOMCXOIMIIM OoJjee
CUJIbHBIE 3eMJIETPSICEHUSI, YeM B BMULEHTPATbHOM
30He rotoBserocs Yylickoro seMiieTpsiceHusI.

B Yyiicko-Kypaiickoit 30He B 3TO BpeMsl IIPOMC-
XOIMJIM TOJBKO Cjiabble 3eMJICTPSICEHUSI C MAarHUTY-
namu MeHee M| = 3.0. Cnabasi ceiCMUYHOCTb OTMeE-
YeHa Ha yIaJeHUSIX B JECITKUA KM OT OYAyIIeTro oJara
(cM. puc. 3, Bpe3ka).

Ha puc. 4 npencraBieHbl SOULEHTPHI 3eMJIETPSI-
cenuii 3a 2003 r. mocne Yyiickoro 3emMJieTpsiCeHUsI.
CunbHBI aTEPIITOKOBEIN MPOIIECC COYETACTCS C OT-
CYTCTBUEM 3eMJeTpsiceHuit B Asitae-CasiHCKOM TOpHOIA
obmactu. CeiicMuuyeckasi aKTMBHOCTh COXpaHUJIach
TOJIBKO Ha rpaHuile Antae-CasgHCKOI ropHOIT 00J1acTH

C 3anaJHbIM OKOHYAHUEM CUCTEMbI PU(PTOBBIX BIIAIVH
Baiikansckoii pugToBOil 30HBI. DTO BHaguHEI — By-
cuHronbckasi, bennnckas, Tepe-Xombckasas u Jlap-
xaTtckas. Bmusgane kpyrnmHoro Yyiickoro 3emMierpsice-
HMSI Ha UBMEHEHNE B CeICMUYECKOM IIpolecce BCeil
TOPHOIT 061aCTU HE BLI3BLIBACT COMHEHUSI.

B nmepuon mo 2008 r. adTeplIOKOBBIMA HpoIEcC
YyiicKoro 3eMJIeTPSICEHUST U II0 KOJIMYECTBY COOBI-
THIA, U TI0 UX SHEPTUU MPEBOCXOINI CEICMUYHOCTD
OCTaJIbHBIX CTPYKTYp Austae-CasiHCKOM TOpHOU 00-
mactu [EmanoB A.A. u ap., 2009; EmanoB A.®. u 1p.,
2021B]. Bropoe necarunerue XXI Beka XxapakTepu3sy-
€TCsl BO3pacTaHWEM YPOBHSI CECMUYHOCTU AJiTae-
CasgHckoil 001acTH OTHOCUTEJIbHO a(TepIIoKOBOit
obnactu Yyiickoro 3eMJIeTpsICEHUS.

DBOJIOLMA CEUCMHWYHOCTU
B CTPYKTYPAX, CMEXHBIX
C SITMIEHTPAJIBHON OBJIACTbBIO
YYNCKOI'O BEMJIETPACEHMA 2003 r.

SIpye Bcero M3MeHEHUST CEICMMUYECKOTro Mpoliec-
ca Anrtae-CagHCKOI 00JaCTH BBIPA3MJIOCh B TTOBBI-
IIEHUU CEMCMMYECKOM AaKTMBHOCTHM B CMEXHBIX C
a(TepIIOKOBOI 00JIACTBIO TEOJIOTMYECKIX CTPYKTYpax
[EmanoB A.®D. u np., 2017, 2021a, 20218]. Ha puc. 5

BYJIKAHOJIOTUS Y CEMUCMOJIOTHUA  Ne 6 2023
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Puc. 5. Pa3zButre akTuBU3alMii B CMEXHBIX C aTePILIOKOBOI 00JIaCThIO CTPYKTYpax.

IpeacTaBiIeHBl KapThl 3emierpsaceHuii Yyiicko-Ky-
paiickoii 30HbI B IMEpUOd aKTMBU3ALMUU CMEXHBIX C
SMULEHTPATBLHOMN 00J1aCThIO T€OJIOTUYECKUX CTPYKTYP.

AdTepIIOKOBBII MPOLIECC CO CTAOMIBHBIMU Xa-
paktepuctukamu 10 2010 1. oxBaTbIBajl JIMHEWHYIO
30HY ¢ HEOOIBIINMMU MTPOCTPAHCTBEHHBIMU U3MEHE-
HUSIMU. bojiee neTtanbHO C OOBEMHOM CTPYKTYpOIt
CEMICMMYIHOCTH 3TOTO TIepHoIa MOXKHO ITO3HAaKO-
MuUTthes B padbote [EmManoB A.@. u np., 20216].

Hauwunasa ¢ 2011 1. cTpykTypa ceiiCMUYHOCTU B
OJIMDKHEH 30He OT ahTEepIIOKOBOM 00J1aCTU 3aMETHO
usMeHsiercst (cM. puc. 5). B 2011 1. anuneHTpaabHast
30Ha YyicKOro 3eMIIETpsSICeHMsI IIPOSBISCT CeO0s
TOJIBKO 3emJjieTpsiceHusiMu ¢ M; < 2 (cMm. puc. 5).
Jlutie Tpu 3emierpsiceHus: ¢ M| > 4 mpou30LUId Ha
ceBepo-3allaJHOM OKOHYaHUM apTepIIOKOBOI 00J1a-
ctu, mpu 3ToM B 2011 T. oTMeUaloTcsI HOBbIC aKTUBHU -

BYJIKAHOJIOTUS U CEMCMOJIOT U

Ne 6 2023

3aluu emie ceBepHee. JlokanbpHast aKTUBUA3aLUsI OT-
MedaeTcsl B AlrygakckoM XxpeOTe, pa3BUTHE
ceiicMuuHOCTU HauuHaeTcsl B Kypalickom xpeGTe B
BUJIE HEOOIBIIIOIO KOJIMYECTBA CIa0bIX 3eMJIETpsICe-
Huii. Kypaiickuit xpebeT MHorue roasl 1o Yyiickoro
3eMJIETPSICEHMSI IIPOSIBIISUI ce0s1 KaK Haubosee ceil-
CMHMYECKU aKTHUBHas cTpyKTypa Yyiicko-Kypaiickoit
30HBI [opHOTrO Astasi. B 310 Xe BpeMsI 3eMiieTpsice-
Hus nipoucxonsaT B CeBepo-Yyiickom u FOxHo-Yyii-
CKOM XpeOTax, U B [IeJIOM HaOJII01aeTcsl pacipocTpa-
HEHME IIPOSBIIEHUII CEMCMUYHOCTU B CMEXHBIE C
SIUIIEHTPAJIbHOM 00JIaCThIO T'€OJOTUYECKUE CTPYK-
Typbl. B 2012 . oTMe4YeHHBII mpoliecc MPoaoIKaeT-
cs, 30.07.2012 r. mpoucxoouT Airymrakckoe 3eme-
TpsiceHue ¢ M; = 6.1. 3emyieTpsiceHe OTHOCUTCS K
TOit Xe akTuBu3auuu, uro u B 2011 . B 2013 1. mpo-
CTPAaHCTBEHHbIE 3aKOHOMEPHOCTU aKTUBU3AIIUU
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Puc. 6. Kapra snuueHTpoB 3emierpsiceHuit B Uyiicko-Kypaiickoit 3oHe Anrast B 2019 1.

CMEXHBIX CTPYKTYpP COXPaHSIOTCS C OTJIMYMEM II0
SHEpPrum 3emiieTpsiceHnii. KpymHeiiiree B 3TOT Iepu-
on FOxHo-Yyiickoe 3emuerpsicenue ¢ M; = 6.0 BbI-
3BaJI0 HEOOJIBILION MO IUIOIIAAU U BpeMeHU adTep-
IIIOKOBEII IIpOlIecC.

B 2014 r. cunbHOe 3emieTpsicenue ¢ My = 5.8 mpo-
M30IIUT0 B ahTeplIOKOBOI obactu Yyiickoro 3emie-
tpsiceHust 2003 r. CMexXHbIe CTPYKTYphl B 3TOT IO
OTMEYEHBI OoJiee cIabbIMU 3EMJIETPSICEHUSIMU.

B tmocnenytomme Tombl ceficMMYecKas aKTUB-
HOCTh B CMEXHBIX C BHUILEHTPAIbLHON 006JaCThIO
CTPYKTypaX OCTaBaJlaCh Ha JOCTUTHYTOM YPOBHE IO
2019 1., xorma 13.09.2019 r. npousonuiu Airynak-
ckue 3emietrpsiceHusi B 01:29 UTC ¢ M| =55u B
04:29 UTC ¢ M; = 5.2, 3a KOTOpbIMU TTIOCJIeTOBaJ
MOIIIHBI a(pTepILIOKOBBII MPOLIECC.

B paiioHe Alirynakckux 3eMiieTpsiceHuii (puc. 6)
TOJIBKO 10 KoH11a 2019 r. 66110 3a(MKCUPOBAHO OKO-
710 2500 3emieTpsiCeHUIi, B TOM 4MCIIe 5 3eMJIeTpsice-
HUil B imanazoHe Mmanrutyn 4 < M; <5. B 2020 r. ko-
Jm4uecTBO adTepirokoB gocturio 4000.

Hapsiny ¢ 30HOI ceiicMUYecKoil aKTMBHOCTU Ha

ceBepe AlirynakcKoro xpedra mpoaoyrkaeTces adrep-
IIIOKOBBIN mporecc B 30He YyiicKoro 3emiaeTpsceHusl.

3nech mpousonuio okono 1500 semierpsicenmii. Mak-
CUMaJTbHOE IT0 3HepIrum 3emierpsicenne ¢ M; = 4.9
3aech ObLI10 3aduKcupoBaHo 14 moHsg 2020 r. B ator
nepuon adrepiiokoBasi obsacth Yyiickoro semiie-
TPSICEHUSsI YCTYITNIIa JOMUHUPOBAHUE 10 KOJIUUYECTBY
u sHepruu 3emuerpsicenuit B Yyiicko-Kypaiickoit
30He, KOTOpOE Mepellio B IOKAIbHYIO 30HY Ha CeBe-
pe AlirynakcKoro xpeoTa.

CrnenmyeT OTMETUTh, YTO ANTYJIaKCKOE 3eMIIETPSI-
cenue 2012 . ¢ M; = 6.1 He BBI3BaJIO CTOJIb CUJILHOTO
a¢hTeplIOKOBOTO Mmpoliecca, Kak Mpyu ANTyIaKCKUX
zemuierpsiceHusix 2019 r. ¢ My =5.5u M; = 5.2, npo-
WM30LIENIINX B OMWH NE€Hb APYT 3a IpyroM. Bce Tpu
AWTyaKkCKuX 3eMJIETPSICEHUs] TTPOU3OILIN MTPaKTU-
YecKU B OTHOM MecTe. JIpyroit 0CO6EeHHOCThIO SIBJISI-
IOTCSI OTHOCUTEJIBHO MaJible pa3Mephl CeCMUUYECKHU
aKTUBU3UPOBAHHOI 30HBI, KOTOpasi KOHLIEHTPUPY-
eTcs B obnactu okosio 10 KM B AuameTpe.

BBOJIOOMA CEI/VICMI/I‘-IHOCTI/IUB JAJTBHEN
30HE OT SIIMUEHTPA YYNUCKOI'O
SEMJIETPACEHMA 2003 r.

B ceiicMuYHOCTU CTPYKTYp, YAaJeHHBIX OT 3IIH-
neHTpa Yyiickoro 3emirerpsicenus Ha 200—450 kM,

BYJIKAHOJIOTUS Y CEMUCMOJIOTHUA  Ne 6 2023
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Puc. 7. Kapra saruiieHTpoB 3eMiteTpsiceHnit Antas ¢ 2010 o 2021 rr.

U3MEHEHHsI BO BpeMeHU ObUIM OMUCAHBI B pabote
[EManoB A.®@. u ap., 20218]. B nanHo1 pabote GoJjiee
JIeTaIbHO PacCMATPUBAIOTCSI BOJIIOLIMOHHBIC U3Me-
HEHUS CEMCMUYHOCTH C LIEJbIO0 JaJbHEMUILIETO CpaB-
HEHMSI C 30HAMM, TI¢ YK€ NMPOUCXOOWIN KPYIHEIC
3eMJICTPSICEHMSI.

Ha puc. 7 npeacraBieHa KapTa 3MMUIIEHTPOB 3eM-
JeTpsiceHnit Ha paccTossHuHU 10 400 KM OT saIMIeHTpa
Yyiickoro 3emnerpsicenust 2003 r. B mepuon ¢ 2010
o 2021 rr. 3emiieTpsiceHMsI Ha ATae TpyIIIMpyIOTCSI
MO T€0JOTMYECKUM CTPYKTypam. U3 najbHero okpy-
xxeHust Yyiickoro 3emnerpsiceHus (250—350 km) ca-
MbIM aKTHUBHBIM SIBIIsieTcsl paitoH IllamianbcKoro
XpebTa, a Takke palioH anuieHTpa Ypar-Hypckoro
semiieTpsicenust 1970 . c M= 7.0. 3emnerpsiceHUsI B BU-
Jie JIOKAJIbHbBIX aKTUBU3UPOBAHHbBIX YYaCTKOB TPYITIH-
pytotrcst B MOHTOJIBCKOM AJTTae 1 BIOJIb CEBEpO-3aria-
HOM rpaHulbl AnTasi. B AiirymakckoM xpedTe KpoMe
JIOKaJIbHOI aKTUBU3MPOBAHHOM 30HBI Ha I0Te XpeoTa
MbI HabJ110/1aeM 1IETTh 3eMJIETPSICEHUM, BHITSTUBAIOLILY -
1ocs1 oT Aiiryakckoro xpeoTa u BIojb CyMyJIbTUHCKO-
ro xpebra Ha ceBepo-3anan. MHTepecHbIM sIBisieTCS
dopMHpOBaHNE JWHEWHONM IIeNM 3eMIICTPSICCHUIA,
nposiBisIIoNIeiica Ha (oHe CIad0CeMCMUYHON YacTu
2023

BYJIKAHOJIOTUA U CEMCMOJIOTUA  Ne 6

Aunrrae-CastHCKOIT TOpHOI 00JIaCTH C CEBEpPO-BOCTOKA
Ha 1oro-zamag. OTMedeHHasl 1IeNO4YKa WIOET BIOJb
I'maBHoro CasHckoro pasioma B 3amagHom CasiHe,
BBIXOAUT B paiioH u3ruba o3. Tellenikoe u gajee, Ie-
pecekas B KpecT TopHBbIe CTPYKTyphI [opHOTO AnNTas,
U IIPOJOJIKAETCS BIUIOTh 40 BbyXxTapMMHCKOro Bogo-
xpanunuina B Kasaxcrane.

Crnenyer OTMETWTb, YTO JJisI CEBEpO-3amnaaHOTo
OKOHYaHUs AJiTasi XapaKTEPHBIM SIBJISIETCSI IPUCYT-
CTBHE XaOTUUECKU pa3OpPOCAHHBIX O4aroB 3eMJICTPSI-
ceHuii. B 1esoM ceiicMUUHOCTD AJTTasi BBITVISIIUT Kak
DSl aKTUBU3UPOBAHHBIX CTPYKTYP, PACIIOJIOXEHHBIX
Ha MPUMEPHO PaBHOM PACCTOSIHUM OT SIMIIEHTpaA
Yyiickoro 3eMyIeTpsICEHUSI.

st oJiee NETAIbHOTO PAaCCMOTPEHUS CeMCMMUY-
HOCTU AJTasi Mbl PACCMOTPUM €1II€ 1BA BApUAHTA €€
npencrapieHus. Bo-nepBoix, KapTa IJIOTHOCTH OYa-
roB 6€3 yueTa uX 9HEPTrUUu U, BO-BTOPBIX, KapTa CyM-
MAapHOM BBIICIUBILIECHACS CECMUYECKON SHEPTUMN.

Kapra 1mmoTHOCTH 3eMIIeTpsSICeHUM, I Kaskmoit
TOYKM KOTOPO# BBIUYMCIISIETCS KOJMYECTBO 3EMIIE-
TpsiceHUIA B OoKpecTHocTu ¢ paguycom 0.1°, mpen-
craBiieHa Ha puc. 8. HanGonee KpyImHBIe 3eMIIETPSI-
CEHUs WMMEIOT odar, IMPEeBHIIAOININI pa3Mephl BbI-
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620
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Puc. 8. Kapra miotHoctu 3emiterpsiceHuit Anrtas B 2010—2021 rr.

OpaHHON TUTOIIAAKW, HO OHU OYIyT OTHOCUTBCS K
TUIoIIaKe C KOOpAWHaTaMu Havaia pa3pbiBa. B naH-
HOM cJlyyae M3y4daeTcsl ceiicMuyeckass aKTUBHOCTb
MO YUCITy 3apETUCTPUPOBAHHBIX 3EMJIETPSICEHUI Ha
eIWHULIE TUIOIIANN, a HE SHEPreTUUecKue XapakTepu-
CTUKU cpenbl. Ha KapTe MJIOTHOCTH 3eMJIETPSICEHUIA
XOpOIIIO BUTHBI 1B YPOBHSI CEHCMUYECKON aKTUBU3a-
K1 BOKPYT SIUILIEHTPaIbHOM 30HbI YyCKOro 3emiie-
TpsiceHus1. [1epBblil ypOBEHb — aKTUBU3ALIMS CMEX-
HBIX CTPYKTYpP, BTOPOIl — aKTUBU3ALUSI CTPYKTYD Ha
ynaneHusx 10 250—300 kM oT anuiieHTpa.

Ha xapte nmnotHOCTH (CM. pUC. 8) BBIIEISICTCS JI-
HeliHas adrepiokoBast 30Ha Hyiickoro 3emieTpsice-
HUSI, a YyTh CEBEpHee dMULICHTpaIbHAsI 30Ha ATyJaK-
CKMX 3emiteTpsiceHnit. [1o TIIOTHOCT O09aroB BBIIEIISI-
€TCsl HEKOTOpOe pa3BUTHE Tpollecca ¢ yIIyoJeHueM B
IOxno-Yyitckuit n1 Ceepo-Uyiickmii xpe6Thl. K
OJIVKHEN 30He Pa3BUTHUSI CEMCMUIHOCTH OT YyiicKo-
o 3eMJICTPSICEHUS CJIENYEeT OTHECTU BBITSIHYTYIO
BIOJIb AfiTyJ1aKCKOTO XpeOTa B CEBEpO-3aragHOM Ha-
MpaBJIeHUH TTOYTH JTUHEWHYIO CTPYKTypy. Co cTOopo-
bl Kypatickoro xpe6Ta ¢ 1ora u ¢ ceBepa pa3BuBaloT-
csl 00J1aCTU TIOBBILLIEHHOW MJIOTHOCTU 3eMJeTpsice-
Huit B cropoHy lllammanbeckoro xped6ra. MoxXHO

moJjaraTh, 4YTO MUTpalUsl CEHCMUYHOCTA B CTOPOHY
CMEXHBIX CTPYKTYpP He 3aBepIlieHa.

Bo3Bpar K ITOBBIIICHHUIO CEICMITYECKOM aKTUBHO-
ctu B paiione Illammanbckoro xpeOTa BIIOJHE YBSI-
3bIBAETCSl C BBHICOKOI (POHOBOI aKTUBHOCTBLIO JaH-
HOIT 30HBI B Tiepuon mo YyicKoro 3emiaeTpsICeHUS
[EmManoB A.®D. u ap., 2005]. Bei3biBaeT MHTEpEC TI0-
BBIIIICHHAsI TUIOTHOCTh 3eMJIETPSICEHUIT B MOHTOJIb-
CKOM AJITae B JIOKaJIbHO 30He ¢ KOOpAMHATaMH OKO-
710 47.8° c.1. 1 89° B.1., a Takke Ha TpaHuIle Kazax-
cra”Ha u Kuras. KpoMe Toro, 1o rjioTHOCTU O4aroB
YBEpEHHO ITpOCMAaTPUBAaEeTCA JIMHUS OT bojbroro
CasHckoro pasioma depe3 03. Temenkoe K byxrap-
MUHCKOMY BOJOXpaHUIUIIY (CM. puc. 8).

Ha puc. 9 ceiicMuuHOCTh BOKPYT ouara Yyiickoro
3eMJIETPSICEHUST BhIpaxkeHa B BUIIE KOJIbLIEOOPA3HBIX
CTPYKTYp IByX ypoBHeil. CeiicMuuecKasi akTUBU3a-
M CMEXHBIX CTPYKTYp Ha ymaigeHuu m1o 100 km ot
ouvara Yyiickoro 3emiieTpsiceHusl (TIepBblii yPOBEHb)
OKpYKeHa 30HOM BTOPOTO YPOBHSI, COCTOSIIIECIH 13 aK-
TUBU3UPOBAHHBIX CTPYKTYp Ha ynaeHusx 150—290 km.
Kaxk mMbI BUiuM Ha puc. 9, uMmeeTcs BHyTpeHHee Xao-
TUYECKOE HAIIOJIHEHUE 3eMIJIETPSICEHUSIMU IIpO-
CTpaHCTBa MEXAY IBYMSI YPOBHSIMU aKTUBU3ALINH.

BVJIKAHOJIOTUA U CEUCMOJIOTUSA  Ne 6 2023
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Onuuentp Yyiickoro
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Tepputopust BOKPYT MULIEHTPA,
OrpaHUYEHHA PAIMYCOM:

— 150 km

= 450 km

#1gE (tne E — sHeprust

3eMJICTPSICEHU I

Ha rutomanke 4 X 4 km):

o Ot 1.0 10 5.0

o Capite 5.0 10 6.0

e Csbiie 6.0 10 8.0

= Cspie 8.0 10 10.0
= Csoime 10.0 mo 12.0
= Capimre 12.0 go 14.0

Puc. 9. Kapra ninotHocTH BelaenuBlIelics ceiicmuueckoit aHepruu B 2010—2021 rr.

CormmacHo ucciaenoBaHusaM g Anrtae-CasgHCKOMR
TOPHOI1 00J1aCTU, KPYITHBIC 36 MJIETPSICEHUS C MATHU -
Tynoit 7 u 60jiee B OMHUX U TeX XK€ MeCTax MOBTOPSI-
IOTCS 4epe3 COTHU M ThicsIuu jeT [MomHap m 1p.,
1995; PoroxwuH, ITmatonona, 2002; Poroxun u mp.,
2008; Poroxwun, 2019; Yaomos, 2005; XuabKo 1 1p.,
1985]. OmHOBPEMEHHO C 3TUM 3E€MJICTPSICEHUSI C Mar-
HUTYIJAMU OKOJIO 7 IIPOUCXOASIT C UHTEPBAJIOM B Jie-
CATKHU JIeT IPYT 3a APYTOM B PA3HBIX T€OJIOTUYECKUX
CTPYKTypax, CJaralollnX pacCMaTpUBaeMbIil perMOH
[2KankoBckuii u ap., 1995; Emano A.®. u ap., 2006,
2021B]. CeiicMuuecKkre akKTUBU3AIMU Te€OJIOTHYE-
CKUX CTPYKTYp HOCJe KPYHHBIX 3eMJIETPSICEHUI B
Antae-CasstHCKOI TOpHOM 00J1aCTU MPOAOJIKAIOTCS
roasl U pecsarunetusi [Emanos A.®. u np., 2006].
Yceunenme ceMCMMYHOCTH SMULICHTPAJILHBIX 00J1a-
cTeil 4acTo BBIXOOUT 3a PAMKU MPUBBIYHOTO adTep-
moxosoro npouecca. [IpuMepom siBisetrcst Yyiickoe
3eMJIETpsICEHUE, IIPM KOTOPOM aKTUBU3UPYIOTCS
CMEXHBIE CTPYKTYpPHI, IIEpBOHAYAILHO HE UMEBILINE
OTHOIIIEHNE K 3MHUIEHTPaAIIbHOI ob1acTtu. B ycioBn-
sax Anrae-CastHCKOM TOPHOIT 001aCTH KaxKa0e KPyIi-
HOE 3eMJIETPSICEHIE TTPOMCXOONUT Ha (pOHE M3MEHEH-
HOU celiCMUYECKON aKTUBHOCTU PEeTMOHa IOoCje pa-
Hee MPOU30IISAIINX KPYITHBIX 3eMJIETPSICEHUIA.

BVJIKAHOJIOTUS U CEMCMOJIOTUY

Ne 6 2023

DNOULIEHTPHI 3eMJIETPSICEHU ¢ MATHUTYIOM Ooee
5 MHCTPYMEHTAJIbHOTO M MCTOPUYECKOIro Iepuoia
npeacTabieHbl Ha puc. 16. CyIliecTBeHHBIM TOMOJ-
HEHMEM K CEeMCMMYHOCTH AJITasl CIIyXXaT MOpdoTeK-
TOHMYECKHE M TaJIeOCEeCMOJIOTUYECKE JaHHBIE O
3eMIIeTpsiceHUsIX Tpouuioro [Poroxux, I1natoHoBa,
2002; HoBuxkos, 2004; HoBukos u ap., 2008; deeB u
np., 2012, 2013, 2015, 2017; Oees, 2019; AratoBa, He-
nom, 2009; OBcroyeHKo u 1p., 2015; TateBocsH u Ap.,
2012].

JIOKAJIBHBIE CTPYKTYPHI AJITAA,
CEI7ICMUI/I‘1ECKI/I AKTUBU3NPOBAHHBLIE
YYUCKUM 3EMJIETPACEHUEM,

N KPYIIHBIE 3EMJIETPACEHHNA
B X UCTOPUHN

PaccmorpuM copmMupoBaBirecss B TIOCTeIHEe
JecATUJIETUE JIOKAJbHbIE CEeMCMUUYECKU aKTHUBU3UPO-
BaHHBIE CTPYKTYPbI COBMECTHO C JAaHHBIMU 00 U3BECT-
HBIX KPYITHBIX 3eMJICTPSICEHUSIX Ha X TEPPUTOPUH.

Kypaiickmii xpeoeT (cM. puc. 1a, 6) 3a THCTpyMeH-
TaJgbHBIN TIepuon o YyicKoro 3eMyIeTpsSICEHUST Xa-
PaKTEepU30BAJICS MOBBIIIIEHHBIM YPOBHEM 3eMJIETPSI-
CEHUI1 MaJIbIX SHEPITUii U OTCYTCTBUEM 3eMJIETPsICE-
HUI ¢ MarHuTtymamMu Ooiee 4. B mepuom mocie
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Yyiickoro 3emierpsiceHns mo 2010 r. B Kypaiickom
XpeOTe 3eMJIETPSICEHUI NMPAKTUYECKU He IIPOUCXO-
guio. IloBbillleHHME CEMCMUYECKOl aKTUBHOCTU C
2011 mmo 2012 rr. MOXHO Ha3BaThb BOCCTAHOBJIEHHEM
CEeICMUUYECKOro pexxuma 10 IPEeXHEro ypoBHs C OT-
CYTCTBUEM KpPYHHEIX 3eMiieTpsiceHuii. B cooTBeT-
CTBMH C puUC. 10 IS 3TOI re0JIOTMYECKOM CTPYKTYPHI
HET CBEIEHUI O KPYITHBIX 3eMiieTpsiceHusx. Ilaneo-
ceiicMoyiornuyeckue wucciaenoBanuss B Kypaiickom
xpebte [Poroxwun, Ilmaronosa, 2002; HdeeB m mp.,
2017; Hees, 2019] BbIIBUIM MOBEPXHOCTHBIE pa3pbl-
BBI, 00pa30oBaBIIMECs B 30HAX NaJIE03eMIICTPSICCHUIA
¢ Bo3pacToM okosio 6500, 5800, 3200, 1300 seT Ha3az
¢ M= 6.7—7.6. XOTs1 3a ICTOPUIECKOE BpEMS B paiio-
He Kypaiickoro xpebta He OBIIIO 3eMJIETPSICEHUI C
MAarHUTYIO 6oJiee 6, B IIPOIILIIOM OHU IIPOUCXOIVIN
¢ oBTopsieMocThio ot 700 10 2600 seT. Takum o6pa-
30M, KPYIIHbIE 3EMJICTPSICEHUSI B 3TOM CTPYKTYpe
BITOJIHE BO3MOXKHBI B OyIyIIIEM.

Aiiryaakckuii xpeoer (cM. puc. 6) ceiicMUYECKU
aKTUBU3MpOBaics Tociie YylicKoro 3eMJIeTpsICeHUS
HaunboJjiee CUIbHbIC 3eMJIETPSICEHUSI Ha JaHHBII MO-
MEHT gocturator M; = 6.1. BBumy TpyoTHOIOCTYITHO-
CTU W 3aJIECCEHHOCTH, JaHHBIC O Tajico3eMieTpsice-
HUSIX JTaHHOM CTPYKTYPhI OTCYTCTBYIOT.

Cesepo-Yyiickuii xpeodeT (cM. puc. 6) XapaKTepu-
3yeT ceiicMUUYecKas aKTUBM3alLUsg, ChHOPMUPOBaB-
IIIasicsl KaK OTBETBJICHUE B CTOPOHY XpebTa ot adhrep-
IIOKOBOTO Tpoliecca YylcKoro 3emiieTpsiceHUs.
KpynHbIX 3eMiteTpsiceHuii B palioHe XpeOTa He 3a-
¢ukcuponano. [1ydnukaimii mo ncciieoBaHUSIM Ha-
JICO3eMJICTPSICEHUI B JAHHOM pailoHE HET, YTO 00b-
SICHSIETCS TPYAHOJOCTYITHOCTBIO MECTHOCTU.

FOxno0-Yyiickmii xpeder (cM. puc. 5, 6) ceficMmde-
CKM aKTMBU3UPOBAH C CHJIbHBIM 3aMa3IbIBAHNEM 110~
ciie Yyiickoro 3emierpsiceHus1. I1pu aToM KpyITHei -
Iee 3eMJETPSICCHUE MaHHOM CTPYKTypbl, FOxXKHO-
Yyiickoe B 2013 1. ¢ M| = 6.0, compoBOKIAIOCH COO-
CTBEHHBIM a(TEePIIOKOBBIM ITpoiieccoM. M3BeCTHEI
MajeoaucIoKallui Ha 3allaJHoi TpaHUlle XpebTa
Bnoab JxkazaTopckoii BmaguHbl [PoroxwH, Ilnato-
HoBa, 2002], cBUIETEIBCTBYIOIINE O HEOTHOKPATHO
WMEBILIUX MECTO KPYITHBIX 3eMJICTPSICEHUSIX C MAarHU -
tymamu 6.0—6.5.

M3 nanboree celicMMYeCK aKTUBHBIX (CM. puUC. 7,
8,9), BOCCTAaHOBUBIIIMX CBOI PEXKMM yIaJICHHBIX 30H,
SIBJISIETCSl paiioH 3amaaHoil TyBbl, MpeaCTaBISIONIMIA
13 ceds1 B MOP(OTEKTOHUYECKOM OTHOIICHUU €I~
HBI1 00BEKT — TEKTOHUYECKYIO JEeIPECCUI0 PaMIIO-
Boro tuma [OBcioueHko, byranaes, 2016], Bkitoyaro-
1ryto B ce0s1 xpeoThl Ilammansckuii u Laran-11uGery
M OTHeNIeHHBIE OT HUX JIKymyKyibckoii 1 Kapruackoi
BMaIMHAMU TOPHBII MaccuB MoHryH-Taiira u xpeoer
YrxauyéBa, a TaKKe MPUJICTaoIIyIO C BOCTOKA YPArHyp-
CKyI0 BrianuHy (cM. puc. la). Illammanbsckuii xpedet
BCeTAa OTJIMYAJICS MOBBIIIEHHONW CEMCMMYHOCTBIO C
OOJIBIIINM KOJIUYECTBOM 3eMJICTPSICEHUI ¢ MATHUTY-
ImaMu 4—5, HO KpyITHBIX 3eMJIETPSICCHUM B paifioHe

JIaHHOTO XpebTa 3a MHCTPYMEHTAJIbHbII MEPUO He
npoucxonuio. eTaabHbIX UCCIeIOBaHUI MO OOHA-
PYXEHMIO U U3YYEHUIO CEeHCMOTEKTOHMYECKMX Jie-
MPECCU1, BOSHUKIIUX IMPU KPYMHBIX 3eMJIETPSICEHU -
s1X, HEe NpoBOoAMJIOCh. CeliCMOTEKTOHUYECKUE UCCIIe-
moBaHusl penbeda [OBcroueHko, byranaes, 2016]
rnokazajam Hanuuue (Gopm penbeda TEKTOHUYECKOTO
MIPOUCXOXKACHUS; YITOMUHAeTCs 3emieTpsicenue 1771 1.
Ha ceBepe lllammansckoro xpedra ¢ M > 6. Camoe
U3BECTHOE 3eMJIETPSICEHUE B CUCTEME paccMaTpuBa-
eMoro oombekrta — Ypar-Hypckoe 3semierpsiceHue
1970 r. ¢ M = 7.0 [EmanoB A.®. u ap., 2012], no ko-
TOPOTIO B 3TOM1 K€ 30He B 1922 I. IpOMU30IILIO 3eMJIE-
TpsiceHne ¢ M = 6.5, TOYHOTO OIUCAHHUS IJISI KOTOPO-
ro He caemano [OBcloyeHKo, byranaes, 2016].

DnMIeHTPaJbHAA 30HA VIOHTOJIbCKOTO 3eMJIeTpsi-
cenus 1761 r. c M = 8.3 c koopauHaTamu 47.5° c.11. 1
91.8° B.I., MpOMU30NIEAIIETO BOJIM3U IpaHUIBI MOH-
rosiuu 1 Poccuu [MonHap u ap., 1995], ormeuaeTtcs B
ceiicMUYHOCTU ociie YyiicKoro 3eMJIeTpsiICEHUSI KaK
BBHITSIHYTasl 30HA C IOBBIIIEHHON IIJIOTHOCTBIO 3€M-
JIeTpsICeHUIt ¢ MarHuTygamMu go 4. YyTh 1oXXHee B
9TOoii 30He B 1938 T. Mpon3011I0 AUNTHYPCKOE 3€M-
JnerpsiceHue ¢ M = 6.5 1 KoopaUHATAMU SIULEHTPA
49.5° c.11., 90.3° B.A. DTOT paiioH He BHIPAXKEeH MOBBI-
LIEHHOM CeiCMMYHOCTBIO (CM. puc. la, 7, 8).

3oHa Ha paccTossHUM TTopsiaka 400 KM OT SIIMIIeH-
Tpa Yyiickoro 3emiyieTpsiceHus1 B M OHIOJIbCKOM AJiTae
BBIIIEJISIETCSl Ha KapTe TUIOTHOCTU 04aroB (CM. puc. 8)
¢ KoopauHatamu 47.8° c.ur. u 89.0° B.1. OT 3T0I1 30-
HbI HAabJII01aeTCS Pa3BUTUE CEICMUYHOCTH,, STIULICH-
Tpbl KOTOPOM HIMPOKOH II0JIOCOI mepecekaroT MoH-
royibckuii Antaii. IToBeIlIIeHHAS TUIOTHOCTD 36MJIETPSI-
CEHUII HaOmomaeTcss B pailoHe 3amagHO TpaHULIbI
Momnronbckoro Auntas. KpynHble 3emiieTpsiceHus] B
JTaHHOM 30HE HEe (PUKCUPOBAIUCH. DMULECHTP MOH-
rojo-Anraiickoro 3emiuerpsiceHus: 1931 r. ¢ M = 8.0
(cMm. puc. la) pacnonoxkeH 3HAYUTEIbHO I0XHEe, U
€ro DSIUIEHTPpaJbHasg 30HAa B JaHHBII MOMEHT
ceiicMUUYeCcKU He aKTUBHA.

IloBbIlieHHasT ceiicMuyeckasi akTUBHOCTb HaOJI0-
JaeTcs K ory oT 03. Mapkakoas (cM. puc. la, 7, 8, 9).
O3epo pacnoyoXeHO B MEXTOPHOIM KOTJIOBUHE MEXK-
ny xpeotamu KypuyMckum u Azyray. B manHowMm paii-
OHE KPYIHbIE 3eMJIETPSICEHUSI HUKOTAA He TPOMCXO-
JIVIU.

OBCYXIEHMUE PE3VJIIbTATOB

Yyiickoe 3emnerpsicenre 2003 r. 3HAYMMO TTOBJIH -
SII0 Ha CeHCMUYHOCTb CTPYKTYp AnTae-CassHCKOI
ropHoii obojactu. C 2010 r. rIpoTeKaeT 3Tall IIOCTe-
MEHHOM aKTWBM3aluu AJTasi, HO CTPYKTypa ceii-
CMUYHOCTU B 3HAUUTEJbHOM CTENEHU OTIMYAETCS OT
HabmrogaeMoit 0o YyiicKoro 3emMieTpsiCeHUS.

B reosiormyeckux Macimradbax BIUSTHUE KOJTU3UU
HMunniickoit tumtel [ Molnar, Tapponnier, 1975] pac-
cMaTpuBaeTcs Kak 3d@deKT JOMUHO, KOTIa BO3ICi-
BYJIKAHOJIOTUS U CEMICMOJIOTUS
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CTBUE TIepelacTcs OT OMHOM T'eOJIOTUYECKOM CTPYK-
TYpPBI IPYroii ¢ HEKOTOpoit 3aaepkKoii [bycnos u ap.,
2013; Bbycmos, 2014, 2020; Betrpos u ap., 2016]. Pe-
3yJIbTAaThl JAHHOI pabOoThl MOKA3BIBAIOT, UTO Ha 6O-
Jiee KOPOTKMX MHTEPBajaX BpeMEHU TeKTOHUYECKUIA
Mpoliecc SIBIsSieTcsl 00siee CIIOXKHBIM, TTOCKOJIbKY pas-
BUTHE CECMIIHOCTU nociie YyIiCKOro 3eMIIeTpSICEHUS
HE COBCEM YKJIaIbIBACTCS B MOJIEIIb ITOC/IeI0BATEIbHOM
OIHOHAIIPpaBJICHHOM IIepemadyyd HaIIpsSDKEHHOIO CO-
CTOSIHUSI TEOJIOTMUSCKUX CTPYKTYP OT MHIOEBpa3Uii-
CKOM KOJUTU3UM.

®dusurka oyara TCKTOHUYECKOTO 3eMJICTPSICCHUST Ha
pasjioMe — JaBHO pa3BMBaeMoOe HaIlpaBJieHUe CerMcMOo-
norun [Koctpos, 1975; Ilepman, 2014; Ky3pmuH,
2012; Tonpaun, Kyyaii, 2008; KouapsH, 2016]. Pac-
CMOTpPEHHUE 3BOJIOLIUN CEMCMUYHOCTU AJITasl Mmocye
Yyiickoro 3emuerpsiceHust 2003 I., HEM30EXXKHO IIPU-
BOIUT K BOIIPOCY: KAKMM 00OPa3oM IPOUCXOIST 13-
MEHEHMUsI HAIPSIKEHHOTO COCTOSIHUSI BHE aKTUBU3U-
pPOBaHHOM CHUCTEMBI CBSI3aHHBIX IPYT C IPYrOM pas-
JIOMOB?

Yyiickoe 3emierpsicenue 2003 1. BBIZBAJIO
celicMMUYeCKMEe aKTMBU3allMUM B CMEXHBIX CTPYKTY-
pax: B AiirymakckoMm, FHOxHo-Yyiickom n CeBepo-
YyiickoMm xpedTax. [ToBbeIIIeHNE ceificMMYeCKOi ak-
TUBHOCTHU B 3TUX CTPYKTYpPaX ITPOU30IILIO C 3aIa3ibIBa-
HUEM Ha TOIBI, a CEMCMIIECKUIA TIpoLiece B ANTyIaK-
CKOM XpeOTe, CTaBIIMII TOMUHMPYIOIIUM B [TopHOM
Auntae, cpopMUpoBaIcCs MPaKTAUECKU dyepe3 T1oITopa
JecaTrieTus nociie Yyickoro semieTpsiceHuUs.

JlokayibHbIE ceiicMUUYecKre aKTUBU3aluU B Aajb-
Heil 30He HaYMHAIOT (OPMUPOBATHCI Yepe3 BO-
ceMb—IecdTh JieT mocyie UyicKoro 3emyeTpsiceHus .
YacTuyHO 3TU celicMUYecKre aKTUBU3aluu MTPOouC-
XOISIT B paiioHax, B KOTOPHIX He OBUIO CYUTLHBIX 3€M-
netpsiceHuii. Hebonpime naMeHeHUs B YpOBHE celi-
CMUYHOCTU B CEBEpHOM HampapjieHUM ot Yyiicko-
Kypaiickoit 30HBI HACTOPaXKMBAIOT TTOTOMY, YTO TaM
B TIPOILJIOM TIPOMCXOAWIN JTOCTATOYHO KpPYITHBIE
3eMJIETpsICEHUsI ¢ MarHuTynoit =6 [[dees, 2019], a B
HCTOPUIECKOE BPEeMsI TAKOBBIX eIlle He OBLITO.

MexaHuU3MBbI TIepeaadyd HaIpsSDKEeHHOTO COCTOSTHUS
B OstouHoi1 cpene [CamoBckuit, [Tucapenko, 1991] pac-
CMaTpUBAJIMICh MHOTMMU McciaenoBareassMu [Loab-
auH, 2004; Kysemuu, 2020; Jleonos, 2012, 2016;
Haiimapxk, 2008; Hukomaesckmii, 2008; Pebenkmii,
2015; Pebeuxkuii, JlepmonToBa, 2018]. OgHuM 13 pas-
BUBAEMBbIX OOBSICHEHNI M3MEHEHUSI HAIIPSKEHHOTO
COCTOSIHUSI B IIPOCTPAHCTBE IIOCJIe Pa3psLaKy HAIIPsI-
XKEHUI sBIIsIeTCsl BpallieHWe (IueBejieHre) OJI0KOB
3eMHOI1 KOpPEI B OJIOYHOM CTPYKTYpe IpH KPYITHOM
3eMiIeTpsiIcCeHUM. JIpyruM oOBsSICHEHUEM SIBISCTCS
JIBYXCJIOMHAsA U Jaxke MHOTOC/IOHAasi MOAEIb TeKTO-
HMYECKOIl pacCIOEHHOCTU 3€MHOII Kophl [JIOOKOB-
ckuit, 1988; Illepman, 2014; Tpudonon, 2017; Pe-
oeuxwuii, JlepmoHToBa, 2018]. i nmocnenHei Mmoe-
JI1 BbICKAa3aHa uHTepecHas ruroTe3a [lllepman,
2014], yTo KpymnmHOE 3eMJIETPSICEHNE HE OTpaHNYMBa-
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eTcsl BO3/IefiCTBHEM Ha XPYITKYIO YaCTh 36 MHOI KOPbl,
I1e KOHLIEHTPUPYIOTCS pa3pbiBhl U adtepinoku. OHO
TaKKe TIPUBOJIUT K TUIACTUYECKUM AUCIOKAILIUSIM Ha
mTyOuHax, KOTOpbIE B 3aMeIJIECHHOM peXnMe MOTYT
peJlakcUpOoBaTh U BbI3bIBATh U3MEHEHUSI BO BpEMEHU
HaIpPSKeHHOTO COCTOsIHUS cpeabl. CormacHo IByX-
YPOBHEBOU (MHOTOYpPOBHEBOI) MOIENU Cpenbl Ae-
CTPYKLMS JTUTOCHhEphl MOCIE KPYIHbIX 3eMJIeTpsice-
HUI MPOTEKAET Ha Pa3HbIX YPOBHSIX HE ONWUHAKOBO U
U3MEHEHHE HAIPS)KEHHOTO COCTOSIHUS B MIPOCTPaH-
CTBE U BPEMEHU MPOUCXOIUT C Pa3HON CKOPOCTHIO.
Taxoit B3mIs1A HAa MOAEIb 3€MHOU KOpPBI TTO3BOJISIET
OOBSICHUTD 3ana3blBaHuEe CEMCMUYECKUX aKTUBU3a-
LU 3eMHOM KOpbI B OJVKHEH M JajdbHEW 30HaAX OT
snuieHTpa YyicKOTo 3eMIeTpsICeHUSI.

Pa3zpabarbiBaeTcs u elilie ONMH BapuaHT OObsICHE-
HUS MEIJIEHHBIX U3MEHEHUI B cpeaax mpu aeopma-
OMOHHBIX Tpolleccax [Makapos, 2007, 2008; 3yes,
XoH, 2021; XoH, 3yen, 2021], comiacHO KOTOPOMY
yIIpyTasi cpefa MpU MeMJIEHHBIX Je(hOpMalMOHHBIX
Ipolieccax BelaeT ceds Kak IutacTudHast. B aToMm ciy-
yae 3HAYMTEIBHYIO POJIb B PA3BUTUM CEUCMUUYHOCTU
MOTYT UTPaTh MPOLIECCHI CAMOOPTaHU3ALIUH.

Ha naHHBIii MOMEHT OOHapy>XeHbl M HU3y4YEeHBI
IIPOCTPAHCTBEHHO-BPEMEHHEIE N3MEHEHUS B
cericMuYHOCTH AnTas 1mociie Yyiickoro 3emieTpsice-
Hus 2003 r., pusuka 3TMX UBMEHEHM I MTOKA TUCKYCCU -
OHHA.

BbIBObI

Yyiickoe 3emierpsiceHue 2003 I., cOpoBoOXIaB-
1eecss CWIbHEHUIIIUM adTepIIOKOBLIM IIPOLIECCOM B
SIMIEHTPaIbHON 00JacTU (HeCITKU ThICAY adrep-
IIIOKOB), COMMPOBOXKIAIOCH 3HAYMMBIM OCJIa0JIECHUEM
CeMCMUYHOCTU APYTuX CTPYKTyp Antae-CasiHCKOi
TOPHOM 001aCTU KaK MUHUMYM Ha T10JIro/a.

JdomuHupoBaHue adTeplIOKOBOTO IMpollecca B
Yyiicko-Kypaiickoif 30He Hag CEeMICMUYHOCTBIO AJT-
Tas nponoskanock 10 2008 r. ITociae 2009 r. Hava-
Jioch (DOPMUPOBAHUE TOBBIIIEHHOW CEHCMUYECKON
aKTUBHOCTHU B CMEXHBIX T€0JIOTMYECKUX CTPYKTYpax:
FOxHo-Yyiickuit, Cesepo-Uyiickmii, Kypalickmii,
Aiirymakckuii xpe0Otbl, a mociae 2019 r. HambGosee
CeMICMMYECKN aKTUBHOM CTPYKTypoil AnTast craja
SMULIEHTPaAIbHAsA 30Ha AUTYyJaKCKOTo 3emJjeTrpsice-
HUS C JJIMTEJIbHBIM U WHTEHCUBHBIM aTepIIOKO-
BBIM IIPOLIECCOM.

C 2010 o 2021 rr. mpoucxoguIo 3HAYUTEIbHOE
MOBBIIIEHNE CECMUYECKOII aKTUBHOCTH HEKOTOPBIX
cTpykTyp Ha ynaineHusix 200—400 kM oT anulieHTpa
Yyiickoro 3eMJIeTpsSICEHMsI B pa3HBIX HaIIpaBICHMSIX
ot Hero. CeliCMMYECKM aKTUBU3UPYIOTCS pPailOHBI
JaJIbHEro BJIMSTHUSL KPYITHOIO 3eMJIETPSICEHMS Ha
CEeICMUYHOCTh AJNTasi, U MOPOUCXOOUT 3TO Yepe3
10—15 et mociie Yyiickoro 3eMIeTpsICEHUS.

g ceiicMUYecKr aKTUBU3UPOBAHHBIX CTPYKTYP
B OOJIBIIMHCTBE ClIydaeB HET MH(OPMAIIMKM O KPYII-
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HBIX 3eMJICTPSICEHUSIX B MHCTPYMEHTAIbHBINA IEPHUOT
u3ydeHus ceiicMmuaHocTu Antas (¢ 1963 r.).

M3 maneoceiicMOreoIoTMYECKUX WCCIETOBAHUN
[PoroxuH, ITnaronosa, 2002; dees, 2019] uzBecTHbI
clielbl KPYITHBIX 36MJIETPSICEHUI B CMEXHBIX C M1~
LEeHTpaJIbHOI 30HOU YyIiCKOIo 3eMJIETPSICEHUSI Te0-
Jiornyeckux 6Jiokax.
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Altay Seismicity Evolution after the 2003 Chuya Earthquake
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The 2003 Chuya earthquake had a noticeable impact on the seismicity of the whole Altay region. The article
presents data on changes in the seismic regime of Altay from 2003 to 2021. It is shown that in the first six
months after a major earthquake in 2003, earthquakes occur in the epicentral zone, and other structures of
Altay are aseismic. After 2009, changes are formed both in the near zone, covering geological structures ad-
jacent to the epicenter, such as the Aigulak, Kuray, South Chuya, North Chuya ridges, and in the far zone at
distances of 250—300 km from the epicenter and in different directions from it. After the Aigulak earthquake
of 2019, an aftershock process was formed, which ensured the displacement of the center of Altay seismicity
into the ridge of the same name. The explanation of the seismicity development in space and with time delays
for years can be given on the basis of the influence of a large earthquake on the multi-layered lithosphere in
accordance with models that assume the occurrence of disturbances during a large earthquake not only in the
fragile part of the earth’s crust, but also in layers with high plasticity.

Keywords: Chuya earthquake, Altai-Sayan mountain area, aftershock process, multilayer model of the litho-

sphere, seismic activations
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