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B craTbe paccMOTpeHbI CeiiCMOTEKTOHUYECKME CISACTBUS CUIbHOTO Yiniickoro 3emieTpsiceHuss Maynu
¢ marHurynoii M, = 8.8, npousoweniuero 27 dpespains 2010 r. B Yuiu, Kak NposiBjieHUe KpynmHOMacIuTab-
HOTIO re0JIOTMYECKOro COOBITHST OOIIEro CefICMOTEKTOHMYECKOTO IIpoliecca Ha 3anagHoi okparHe KOxHO-
AwmepukaHckoi mnThl (Ymmiickuii cektop). B Hamem nccieqoBaHNM IMOKAa3aHO, YTO IMPOSIBICHUS ITOCT -
celiCMMUYeCKUX MPOLIECCOB 3eMJIeTpsiceHUsI MayJin 3aXBaThIBAIOT 3HAYUTEJILHO OOJIbIITYIO 00JIaCTh 11O CpaB-
HEHUIO ¢ 3MUIIeHTPaJIbHONI 30HOI adrepimokoB. Ha ocHOBe commocTaBieHUST pe3yIbTaTOB IPOBEICHHOTO
YUCJICHHOTO MOAEIMPOBAHMS HAIIPSLKEHHO-1e(DOPMUPOBAHHOIO COCTOSTHUS JTUTOCGhEPHI 10 U MOCJIe 3eM-
JIETPSICEHMSI, CEICMOJIOTMYECKIX, TEONe3NICCKIX Y CITYyTHUKOBBIX JaHHBIX HAMU MpeajaraeTcs aibTepHa-
THUBHas1 MOJEJIb pa3BUTUSI CEMCMOTEKTOHUYECKOTO TIpoliecca B paiioHe Yunuiickoro cekropa FOxxHo-Ame-
pUKaHCKOI auTtocdepHOil ImMTE. MonenpoBaHue HanpsLKeHHO-IeMOPMUPOBAHHOTO COCTOSHUS OBLIO
BBINIOJIHEHO METOIOM KOHEUHBIX 3jIeMeHTOB. Quar 3emierpsiceHus1 Mayiu, pacnojloKeHHBbIM Ha IIyOrHe
33 kM, TIoIamaceT B 00J1aCTh OTHOCUTEIBHO BBICOKMX 3HAUCHMIA HAaIPSDKEHUI CKATUS U TTOJIOXUTEIBHBIX
MAaKCUMAJIBHBIX HalpsikeHUil caura. [lokazaHo, 4TO U Apyrue CuibHbIe 3emieTpsceHust Yunuiickoro
cexTopa B uHTepBaje nryonH ot 20 1o 50 KM BhI3BaHbI BBICOKOM KOHIICHTpalleil TEKTOHMYECKUX HAIIpsI-
JKEHU B 00JIaCTHU Mepexoia OT OKeaHNYECKOM K KOHTMHEHTaJIbHOM TuTocdepe. B mpennoxkeHHONM Moaenn
CEIICMOTEKTOHMYECKOTO IIpollecca IT0Ka3aHo, YTO ITOC/Ie CUJIBHBIX 3eMJIETPSICEHUIT, Pa3phbIBbI OCIAOIISIIOT
KOHTaKT MEXIy OKeaHUYeCKOH M KOHTMHEHTaJbHOI JuTochepoil. Pe3koe morpyxeHrne KOHTUHEHTAIb-
HOM JmTocdepbl B MAHTHUIO BBEI3BIBACT BO3pacTaHeE NaBJISHMS BSI3KOIO pacIUiaBa, UTO CIIOCOOCTBYET €ro
MPOHUKHOBEHUIO B TPEIIMHBI U ITOIBEMY K IOBEPXHOCTHU, BbI3bIBasI ITOCIEAYIOIINE ByJIKAaHUUYECKME U3BEP-
xeHus. [TokazaHo, 4TO IMOydYeHHBIE Pe3yJIbTAThl, B COMIOCTABJIEHNH C KOCEMICMUYECKUMMU ITOC/ICICTBUSIMU
3eMJIETPSICEHH S HE IIPOTUBOpPEYAT IMOJTyYeHHBIMUA HaMU pe3yJibTaTaM YMCIEHHOTO MOAEIMPOBAHUS U JAIOT
HOBBIE IIPEICTABIIEHUS O CTPOCHUN JTUTOCGEPHI B IIEPEXOMHOM 30He KOHTMHEHT—OKeaH 1 pa3BUTHU Ceii-
CMOTEKTOHMYECKOTO Ipoliecca.

Knouesvie cnosa: TOxxHo-AMepukaHcKasi TutocdepHast nmiauTa, 3emierpsiceHue Maynu, rmidra Hacka,
YnmiicKuii XKej1o0, HampsoKeHHO-Ie(OpMUPOBAHHOE COCTOSTHUE, pa3fioM, YMCIeHHOE MOACIMPOBaHUE
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BBEAJEHUWE

B Yunu Ha moGepexbe LIEHTPAJIbHOrO paiioHa
27 deBpais 2010 roma B 6 yac. 34 mux UTC mpouzonuio
CWIbHOE 3eMJIETPSICEHNE, HAa3BaHHOE BIOCJENCTBUU
Maynu, ¢ Mmaruutynoit M, = 8.8, ouar 3emJIeTpsICEHUS
Haxomuiics Ha rimyoune 33 kv [21]. B rycroHacemeH-
HBIX paitoHax Ymiam mormdno okono 800 gemoBek,
MaTepUalbHbIN yiepO mpeBbicy 30 MJIpA 10J1J1apOB
CILIA [17]. 3emneTpsiceHre Mayinu BbI3Bajo IyHaMM,
nocturiree oeperoB Hosoit 3emannnm u Smonunm [37].
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[IpoTskeHHOCTh 30HBI TEKTOHMYECKOM IECTPYK-
1mu coctaBuiia ~500 kv ripu mpuHe ~ 100 kM (puc. 1).
DOULIEHTpP 3eMIIeTpsiceHrs Mayiii HaXOOUJICS MEX-
Iy SIIMIEHTPaIbHBIMU 30HAMM JIBYX CUJIbHBIX MPEI-
LIECTBYIOIIMX 3eMJIETPSICEHUI, KOTOPbIE MPOU3OILIN
B 9TOM paiioHe [23, 25]:

— Ha wore, 3emuerpsicenue 1960 r., M = 9.5;

— Ha ceBepe, 3eMuieTpsicenue 1985 ., M = 8.

11 mapra 2010 1. OBUIO 3aperucTPUPOBAHO OBa
cuibHelmmx adrepmioka B 200 KM ceBepHee,
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Puc. 1. Cxema permoHa uccjaegoBaHusl.

(a) — KapTa-cxeMa perMoHaJbHbIX MOP(OTEKTOHNYECKUX 3JIeMeHTOB Yrmiickux An (o [24, 25];

(6) — obGynacTu AMUIIEHTPOB a(TEPIIOKOB CUIBHBIX 3eMJIETPSICEHUI 3aMagHOTO Tobepexbs HOXXHO-AMEPUKAHCKON TUIUTHI
(Yunuitckuit CEeKTOp) M aHOMaJIMU CHWJIBI TSDKECTH Tiocie 3emiieTpsiceHust Maynm Ha 2015 1. (1o [ 14, 30]).

1 — Ynmiickuii Xeto6; 2 — ByJIKaHbI; 3 — HaIlpaBJieHUe oceil cxKaTtusi-pacTsikeHus (1o [25]); 4 — peruoHallbHbIE pa3jiOMBbl
cuctembl Yunuiickux AHI; 5 — HeHTpaibHas aenpeccust Yunmiickux Ann; 6 — [MamnuHckue Cbheppbl; 7 — SMULEHTP 3eMile-
Tpscenns Maynu 27.02.2010 M, = 8.8; 8§ — obmacTu adTepIIOKOB CHMIIBHBIX 3€MJIETPSICEHNIA

MOCJIENOBABIIMX APYT 3a IPYTOM B TeyeHue 15 MUHYT ¢
M=70u M= 6.9 coorBeTcTBeHHO [32].

TTocie rmaBHOTO TOJTUKA B TedeHME 30 CyTOK OBITO
3apeructpuponaHo [17]:

— 1300 adprepiokos, M > 4;
— 19 adrepmmokoB, M > 6.

3eMIeTpsICeHNE BBLI3BAIO 3HAUYUTEIbHEIE aehop-
Malliu 3¢MHOI MOBepXHOCTU. [OpU30OHTAJIbEHBIE CMe-
IIEHUST JOCTUTAIN — 5.3 M, BepTUKaJIbHBIE — 2.4 M,
a OITyCKaHWe THAa B IIpeleliaXx MpUuOpeKHOM aernpec-
cuu 6oree 1.0 m [6, 36].

JeTraabHble MCCIeTOBaHUS CEICMOTEKTOHTYECKOTO
npoiiecca Imociie 3emierpsiceHuss Mayiau 2010 1.,
MpoAoJIKAIOIIUECs U B HACTOsIIIEee BpeMsl, 00yCIOB-
JIEHbI HEOOXOIMMOCTBIO BBLISIBUTH HPUUYMHbBI, BHI3bI-
BaIllIe TaKNe CUJIbHbIE TEKTOHNYECKNE COOBITHSI.

Bo3spocimas rycrora cet ceiicMUUeCKUX CTaHIINM,
YyBCTBUTEIbHOCTb allfapaTypbl, HOBbIE METOIbI OOpa-
OOTKM MaHHBIX B COYETAHUHU C METOAAMHU IJI0OATIbHBIX
HaBUTALIMOHHBIX CHYTHUKOBBIX CUCTEM M pagapHOI
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CIIyTHUKOBOI MHTepdEepOMeTpUN C CHUHTE3MPOBaH-
HOI arnepTypoil OTKpbIBAalOT HOBbIE BO3MOXHOCTHU B
WHTEPIpPETALIMUA PE3YIbTaTOB, W, CIEOOBATEIbHO, —
M3Y4YeHUS TeHe3MCa CIIbHBIX TEKTOHMYECKUX 3eMJIe-
TPSICEHUI B 3TOM pailOHeE.

Lenp HacrosIeit paboOThI 3aKIIIOYaeTCs B paspa-
0OTKe aJIbTEPHATMBHOM MOMIEJIU CTPOEHMUS TUTOCGHEPHI
U IpOBeJIeHre MOAEIMPOBaHUST HATIpsKeHHO-1edop-
MUPOBAHHOIO COCTOSTHUS TUTOCHhEPHI TIPU 3€MJIETPSI-
ceHMM Mayiau B COYETaHUU C CEeUCMOJIOTMYECKMMU
MaHHBIMU [JIsI OObSICHEHUSI CEMCMOTEKTOHUYECKUX
npoiieccoB B YMImiickoM cerMeHTe 3alagHoM OKpa-
nHbI OXHO-AMEpUKAHCKOH MJINTHI, JAIOIIUX OCHO-
BaHUe T10JIaraTh, YTO MpenjiaraeMasi MojieJib He TTpo-
TUBOPEUYUT HMEIOIIUMCS Te0JIOro-reou3nyecKum
JIAaHHBIM U UMEET TMEePCIIEKTUBY B CBOEM PA3BUTHUU.

TEOJJIOTMYECKH I OYEPK

TopHbIil mosic AHA, SIBJSIETCSI OOHOM M3 CaMBIX
MNPOTSKEHHBIX TOPHBIX CUCTEM B MUPE U IIPOTIATMBa-
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Puc. 2. TunoueHTpsl GOHOBOI ceiicCMUYHOCTHU 3a repuos ¢ stHBapsi 1986 1. mo nekabpb 2001 r. (1o naHHbIM [ 13], ¢ momonHe-

HUSIMU).
(a) — TororpadudecKkuii mpoduiIb permoHa UCCIIeTOBaHUS;
(6) — runoueHTpbl GOHOBOM CEUCMUYHOCTU.

1 — npenrosaraeMasi TpaHMIIa JIUTOC(hepa—BepXHsISt MAHTHS;, 2 — TUTTOLIEHTPBI 3eMJICTPSICEHU A

ercs Ha Oosiee yeM 8000 kM BmoJjib TMXOOKEaHCKOTO
nmooepexbst FOxxHo AMepuku. OTpe3oK AHII B ITpe-
nenax Yunu cocrapisgeT okoio 4000 kM. B reosoru-
YeCKOM OTHOIIeHNHN Ymnuiickie AHIBI MOXKHO pa3-
JIEIUTh Ha TPU OCHOBHbBIE 30HbI — BOCTOYHYIO, LICH-
TpajdbHyl0 U 3amanHyoo [9, 25]. BocrtoyHast 30Ha
COCTOUT B OCHOBHOM M3 MNAJIEO30MCKNUX U ME3030M-
CKUX OTJIOXKEHMI, TaKMX KaK KaMEHHOYIOJIbHBIC
MJIACTHI, CJIAHIIbI, TIECYaHUKN U U3BECTHSAKU. lleH-
TpajbHas 30Ha, HanOoJjiee BBICOKASI 4acTh Iop, CO-
CTOUT B OCHOBHOM M3 TPAHUTHBIX U THENCOBBIX IO~
pol, 00pa30BaBIIMXCS BO BpeMsI OporeHe3a KalfHO-
301icKoi1 3pHl. B 3amamHoif 30He, KOoTOpass HAaXOIUTCS
omke K TuxoMy okeaHy, Ipeo0JiafaloT ByJIKaHUYEe-
CKME ITOPOIbl — aHAE3UTHI 1 0a3aIbThl, 00pa30BaHHbLIE
B pe3yJIbTaTe aKTUBHOCTH MHOTIOYMCJICHHBIX BYJIKAa-
HOB [4].

Pazmomber Ynimiickoit 30HbI 00pa3yloT CIIOXKHBIE
U TIPOTSKEHHBIE CUCTEMBI. TakKuM MIPUMEpPOM SIBJIsSI-
eTcsl ATakaMcKasl cUcTeMa pas3jioMoB. Bxonsiue B
Hee pa3JIoMEI IIPOCTUPAIOTCS BIOJb Kpasi KOHTUHEH-
Ta. Bo3HnKHOBeHNEe ATaKaMCKOM CHUCTEMBI Pa3yio-
MOB OTHOCHUTCSI K JIOTIO3IHEMEJIOBOMY BpeMEHU, —
JIBIDKEHUS IO pa3jioMaM, BEIpaXkKeHHEIE B pelibede, U
NpoIoJDKaloTCs B HacTtosiee BpeMs [9]. B xoHiie
I0pcKoro nepuona B Yunuitckux AHIax OTMedaloTCs
KpYIIHbIE TeKTOHUYECKME OBVDKCHUSI, XapaKTepHbIE
TSI oKpanH TrXoro okeaHa 1 He UMEIOIINE CTOJb Cy-
IIIECTBEHHOTI0 3HAYEHUS B IPYTUX YacTsax 3emiu [9].

CekTtop Yunuiickux AHJ SIBJISIETCS OMHON U3 Hau-
OoJiee celicMMUYECKMX aKTUBHBIX OOJIacTeit B MUpe,
YTO CBSI3BIBACTCSI C €r0 reorpauuecKuM IoJTOKEeHU -
em [13, 25]. OH pacnooxkeH B 30He aKTUBHOTO B3al-
moneiictBus HOkHO-AMepuKaHCKON M THMXOOKeaH-

CKMX TUTOC(epHBIX IIINUT. B pe3yibraTe MaciradHo-
ro TEKTOHMYECKOTO mpoliecca B YMInMicKoM ceKTope
FOxxHO-AMEpUKaHCKOI IJIUTHL IIPOIOJLKAIOTCS aK-
TUBHBIE TEOJIOTMYECKHUE IIPOLECChl COBPEMEHHOIO
TEKTOHOIeHe3a, BK/IIOYasl CEMCMUYHOCThL U aKTUB-
HBI1 BynKaHu3M [4, 10, 12, 13, 25].

KunemaTtnka ceiiCMOTEKTOHMYECKOIO IIpoliecca
0Ga3upyeTcs Ha IIPEACTaBIIEHUU O TEKTOHMYECKUX Ha-
MPSKEHUSIX B 36MHOM KOpe 1 JInToc(epe, KaK OCHOB-
HOI MpUYMHE HAKOIUIEHMS W peajn3alny ceiicMude-
ckoit sHepruu. I[1pu a3ToM 6a30B0OIT OCHOBOI HaIpsI-
KEHHO-Ae(OPMUPOBAHHOIO COCTOSIHUS 3amagHOM
okpanHbl FOXHO-AMEpPUKAHCKON IUIMTHI SIBISICTCS
CyOOyKIIMOHHASI MOJE/Ib MOIPYKeHMs TI01 Hee TUIU-
ol Hacka [1—4, 7, 9—12, 24].

CEPICMOTEKTOHI/I‘{ECKUI/IE YCIIOBUA
SITMIEHTPAJIBHOM 30HBbI
3EMJIETPACEHUA MAVIIN

CunbHble 3emieTpsiceHusi M > 7.7 3amagHoit
okpauHbl HOxHo-AmepukaHckoit mautbl (FOAIT)
00pa3yloT 3aKOHOMEPHYIO BHITSIHYTYIO TLIOMIAAb JIO-
Kam3alyuy aTepIIOKOB, IIPOTSLKEHHOCTHIO >5000 KM
BOOJB 3amagHoi okpamHbl FOAII, mmpunHoit ~100—
150 xM ¢ mybuHoit runoueHTpoB A0 50 kM (cMm.
puc. 1, 6). [unmoueHTphI 3emerpsicennii M < 6 Tokanu-
30BaHbI B mHTepBasie yonH ot 0—100 kM 1 6osee KM.
T'unoueHTpsl oHOBOI ceficMuuHOCTU M > 4 B 1IU-
pPOTHOM pa3pe3e B uHTepBaje 33°—35° 1o.11. popmu-
PYIOT 30HY CEMICMOTEKTOHUYECKON NEeCTPYKLIUU, TTO-
rpyXamlleiicsi B HaIlpaBJIeHUU T10J KOHTUHEHT
(3oHa benrodda), xapakTepHYIO IS BCEl 3a11aTHOI
okpauHbl FOxxHO-AMepUKaHCKOM IUIUTHI (puc. 2).

FTEOTEKTOHUKA Ne 3 2023
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Puc. 3. DnuueHTp 1 adTepioku 3emiieTpsiceHus: Maynu, cuiibHbIe adrepiioku M > 5.5 3a mepBble 7 4acOB MOCJIEe IABHOTO
ceiicMUuecKoro coobITHs, adprepinoku M > 3 3a nepuon 27 pespansi—26 mapra 2010 r. (1o naHHbIM [31], ¢ IOMOTHEHUSIMM).
TTokasaHsbl (CTpeJIKM KPaCHBIM) HAIIPaBJICHMS PACIIPOCTPAHEHHS CEMCMUYECKOTO pa3phiBa.

(a) — srUIIeHTP, adTEPIIOKY U HAITpaBJICHUE pa3pbiBa 3eMJICTPSICCHUST,;

(6) — moJI0XXEeHME TUIOLIEHTPOB a(hTEPIIOKOB;

1 — snuueHTp 3emiuerpsacenus Maynu 27.02.2010 r., M, = 8.8; 2 — Yunuiickuii xeno6; 3 — MeXaHU3Mbl oyara

3emierpsicenre Mayiu, mponsomemniiee 27.02.2010,
M, = 8.8, aBiasieTcsl CWIbHEHILIMM TOCIIE 3EMJIETPSI-
ceHust 1960 r. c maruutynoit M,, = 9.5 v ero sanuieH-
TpaJibHasl 30Ha ITepeKPhIBaeT MPEAIICCTBYIOIINE 36M-
netpsiceaus — 1939 . M, = 7.7, 1928 t. M, = 7.7 [23]
(cMm. puc. 1, 6). Ilepen 3emnerpsiceHrueM Mayu MouTu
70 et HaOIOAAICS TIEPUOM, CEMCMIYECKOTO 3aTUILIbS
nocJie 3emueTpsceHus 1939 r. OToT nepuon siBisieTcs,
BEPOSITHO, BpEMEHEM HAKOTLJICHUS! yIIPYTOii MOTEHIIN-
aJIbHOI DHEPruy TEKTOHWYECKUX HAMNPSDKEHUI, pea-
JIM30BAHHOI B mpoliecce 3emiieTpsiceHust Maym.

ITo nanabiM USGS KoopauHAaTHI SIULIEHTPA 3eM-
JIerpsiceHuss Maynau cienyiomue: 36.122° 0.1, u
72.898° 3.11. ipu T1y6uHe runoueHTpa 33 kM [20, 21].
MexaHM3M ouyara COOTBETCTBYET B30pOCO-CIBUTY.
Pa3peiB 13 ouara B teueHue ~ 100 ¢ pacnpocTpaHuI-
Cs1 B CEBEPO-BOCTOYHOM U I0TO-3aITa{HOM HarpaBiie-
HUSIX, 001Iei MpoTskeHHOoCThIo ~ 500 KM, co cpen-
Heit ckopocThio 2.7 kMm/c [21]. B TeueHune cemu 4acoB
MOoCJIe TJIaBHOTO TOJYKa OBLIO 3aperHCTPUPOBAHO
25 cunbHbIX adTepiliokoB M, > 5.5 B UHTepBae LIy~
6uH ot 10 1o 30 kM (puc. 3).

K adreprmokam 3eMIIETpSICEHUST OTHOCSITCSI TAKIKE
JIBa CWJIBHBIX 3€MJICTPSICEHUSI, KOTOPhIE MPOU3OIILIN
gepes 12 mHeil mociie 3eMiieTpsiceHus Maynu, ¢ 3Im-
LEeHTpaMU, pacloJOXEHHBIMU CeBEpHEee SMULICHTPA
3emiieTpsicenust Mayiu [31]:

— M, =7.2 (34.287° 10.111., 71.657° 3.1.), mryOmHa
oyara 44 xwm;

TEOTEKTOHUMKA Ne3 2023

— M, = 6.9 (34.290° 10.111., 71.950° 3.1.), ryOmHa
oyara 35 KM.

3a mepuon ¢ 27 despais mo 26 maprta 2010 1. 6BUTO
3apeructpupoBano 1300 adrepiiokos M, > 4.0 [17].

HaHHble 00pabOTKM 0OBEMHBIX BOJIH (METOI UH-
BEpPCUHN), OTpaxKarllue KWHeMaTUKy paclipoCcTpaHsI-
FOITIETOCS pa3phliBa, XOTS HEe BCETma COIMMOCTaBUMBI 1
HE JaloT peaTbHO# KapTUHBI TeHEepalluy HaKOTUIeH-
HOW ynpyroit 3HEpruu B TNIOCKOCTH pa3pbiBa MPU €ro
pacIipocTpaHeHUH, TeM He MeHee OHH ITO3BOJISIOT
CUNTATh, YTO Pa3pblB B MPUOPEXKHOM 30HE, BHI3bIBA-
OLIMI IIyHaMU, paclpoOCTpaHsIeTCsl Ha TIIyOUHbI He
6oJee 50 KM, B TO BpeMsI KaK IO JaTepajii UMeeT IIPO-
TskeHHOCTh ~500 kM [21, 22, 27, 37].

Huxawnii 50-Tv KM IIpeaesr BO3MOXHOI'O pacIipo-
CTpaHEHMsI TEKTOHMYECKOIO pa3pbiBa 3€MJIETPsSICE-
HUA, KaK U IIPU IPYTUX CWIBHBIX 3€MJIETPSACEHUAX,
He HaXOJIUT B HACTOSIIIeEe BPEMSI JIOTUYECKOTO OOBsIC-
HEHUs B paMKaX CyOIyKIIMOHHOM MOIEI B3auMOIei -
crBus TimThl Hacka 1 FOxxHo-AMepHKaHCKOIM TUTUTHI.

OG6pa3zoBaHUEe CEMCMOTEHHOIO pasphbiBa 3eMile-
TpsiceHUsI MayJiM COIPOBOXIAIOCH KOCEMCMUYE-
CKMMM CMEIIEHUSIMUA MOBEPXHOCTU BIULIEHTPAIb-
HOU 30HHI [36] (cM. puc. 3, puc. 4):

— TOPW3OHTAJIbHEIE, B 3aIllalHOM HaIIpaBJICHUM,
o 5 M;

— BEpPTUKAIbHBIC IOTHATUSI — 2 M;
— onycKaHus — 1 M.
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Puc. 4. Tone KoceiicMUYeCcKUX CMeIeHMit (110 qaHHBIM [36]).
(a) — TOpU3OHTAJIbHBIE CMEIIICHNUS;
(6) — BepTUKaJIbHBIC CMEILICHUSI.

O0603HaYeHO: TOPU3OHTAIBHBIE CMEIIEHNUS (CTPEJIKU YEPHBIM); TONHATHUS (CTPETKU KPACHBIM ); OITYCKaHUS (CTPEIKN CUHUM).
1 — snmueHTp 3emiuerpsacenns Maymm 27.02.2010 r., My, = 8.8; 2 — Ynnmiickuit xeno6; 3 — cranuun 'HCC

OnyckaHue MOBEPXHOCTH B Ipeaeliax Ipudpex-
HOW JIerpeccur 06pa3oBajio BBITSIHYTYIO 30HY, TTPO-
TseKeHHOCTBhIO >300 xM npu mmpuHe 100 km. T'opu-
30HTaJIbHbIC CMelleHUs B I. bByaHoc-Ailipoc, Ha pac-
crogann >1000 KM OT BSIMIIEHTPaIbHONM 00JIaCTH

JOCTUTAIM 5 CM, TTOLTBEPKAAIOLIEE, YTO Pa3BUTHE
CEICMOTEKTOHMYECKOTIO MPOLIECCA BBIXOAUT 3a Ipe-
JeJTbl SMULIEHTPAIILHOIN 30HBI, T.€. 30HBI JIOKAJIU3a-
11K aTEPIIOKOB, TOJIE CMEIIEHWI HE OTPaHNYBa-
eTcs IUIoLIAabIo adTePIIOKOB [36].

TEOTEKTOHUKA Ne3 2023
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Puc. 5. Ocenanus kanbaepsl ByakaHa HeBagoc-ae-Yusman (1o gaHHbIM [29]).

(a) — unTepdeporpamma cMmeleHunii 3a nepuon 1 mapra 2007 r.—12 mapra 2011 1.;

(6) — BpeMeHHBIe MHTepBaJIbl MHTepdeporpamMM cMelleHuit o paspesy E—E'.

1 — ypoBeHb 36MHOM TTOBEPXHOCTHU; 2— 7 — BpeMEHHOM MHTepBajl CMellleHui 1o paspesy: 2 — 30 suBapsi—10 anpens 2010,
3 — 3 mapra 2008—24 amnpenst 2010, 4 — 1 mapra 2007—9 mapra 2010, 5 — 3 despanss 2008—26 mapra 2010, 6 — 8 dpeBpans

2010—26 mapra 2010, 7 — 18 anpens 2008—12 mapra 2011

IMocTceiicMuueckuii neopMallMOHHBII IIPOIIECC
3aXBaTUJI TaKKe 4acTh BYJIKaHMYECKOIO I10sica, Ipu-
JIETAIOIIETO K SMULIEHTPAJIbHOI 30HE 3€MJIETPSICEHUS
Maymu (cM. puc. 1, a). Mcronp3oBaHue METOIOB
CITYTHUKOBOI pagapHOil MHTep(hEpOMETPUMN C CUH-
Te3upoBaHHOI anepTtypoit (InSAR) [29] no3Boauio
YCTAaHOBUTh 3HAYMTEIbHBIE OCEHAHUSI BYJIKaHUYEC-
CKUX KaJIbJIep, TOCTUTaloIIMX 15 CM, BOCTOUHEE IIT1-
LIEHTPAJILHOU 30HBI 3eMJIeTpsiceHusT Mayiau, — mo-
JIOOHBIE OcCemaHUs KalblIep BYJIKAHOB M3BECTHHI B
Smonum nocne 3emiterpsicenns Toxoky B 2011 1. [34, 35]

(puc. 5).

ITocie 3emnerpsicenrst Mayiu OBIIIO 3apeTUCTpU-
pOBaHO M3MEHEHWEe rpaBUTALIMOHHOTO Mo [6, 30]
(cm. puc. 1, 6). [TocTceiicMuueckne U3MEHEHUS Tpa-
BHUTALIMOHHOTO MOJIs, nocturatomue 1o +10 mxl'am B
okeaHe U —10 MkIaJl HA KOHTMHEHTE, 3aXBaThIBAIOT
3HAYUTEJIbHO OONBIIYI0 OO0JIACTh ITO CPAaBHEHUIO C
SITUIIEHTPAJIFHON 30HOI apTePIIOKOB, YTO aKTyaJlh-
HO 1151 OOBSICHEHUSI B €IMHOM KOHTEKCTE MPOUCXO-
JISIIETo Ipoliecca.

ITonmaraeM M cyMTaeM BaXHBIM IOTYEPKHYTh,
YTO CHJILHBIE 3eMIIETPSICEHUSI, IBISSCH CIeNCTBUEM
TEKTOHMYECKOIO Ipoliecca, OTPaXalT ero OCHOB-
HBIE XapaKTEePUCTUKM, a TAKKE er0 pa3BUTHE B IIpe-
JIenax 3amamHoil okpanHbl KOXKHO-AMepUKaHCKOM
TUIATHL.

TEOTEKTOHUMKA Ne3 2023

Hanee OygeM UCXOOUTh M3 MPEANOI0XKECHUS, YTO
ceiicMnyecKasi akTUBHOCTbD B IIEPEXOAHOM 30HE KOH-
TUHEHT—OKeaH CBSI3aHa C YIPYIruMHu JedopMalusiMu
JMTOoC(hepsl oI BO3IEiCTBUEM TEeKTOHUYECKMX Ha-
NpPsDKEHU U UX IMPOCTPAHCTBEHHAs] KOHILICHTpaIIMs
onpeneasieT 0COOEHHOCTU Pa3BUTHUSI CEICMOTEKTO-
HHMYECKOTO IpoIiiecca.

YUCJEHHOE MOJEJIMPOBAHUE
HAIPSKEHHO-JE®OPMMWPOBAHHOTO
COCTOSHUA MMEPEXOJHOM 30HBI
KOHTUHEHT—-OKEAH
(UUIUNMCKUM CEKTOP)

OcHOBBIBasiCh Ha pa3pabOTaHHOI paHee MOIEIU
[7, 26] cTpoeHmst nuToCchepbl 3amagHON OKpaWHBI
FOxxHO-AMEpUKaHCKOI IUIATHI, MBI IIPEACTABIISIEM
YUCJIEHHOE Pa3BUTUE HAllIEl MOJIEJIU C UCIIOJIb30Ba-
HUeM reoU3NYeCcKUX JaHHBIX O MOIIHOCTHU JUTO-
cepsl B 9TOM pailoHe, — HaMU MOCTPOEH TUITOTETH -
YyeCcKUI IIUPOTHBIN pa3pe3 tutochepnl KOxHO-AMe-
PUKAHCKOI IINTBI BAOJL ~22° 1o0.111. [ 16, 22, 24, 25, 28]
(puc. 6).

Ha 3amagnoit okpamde HOxXxHO-AMepHUKaHCKO
IUIMTBl MOIIHOCTb JUTOC(hEpbl MNPUHSITA pPaBHOI
50 kM, ¢ morpykeHueM Ha BocTok 10 200 KM 1 nocJe-
IYIOIITAM TTOIBEMOM IO TPAHUIILI TUTOCGhEepHl—BEpPX-
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Puc. 6. Monenb-pacueTHasi cxeMa IIIMPOTHOTO pa3pe3sa 3anaaHoii okpanHbl KOxxHo-AmepukaHckoit rmitel (FOAIT) 22°—23° jo.11.
1 — uentp potaiuu FOAII; 2 — HanpaBieHue BpallleHUsT; 3 — 00J1aCTh MOACIMPOBAHUS HANPSXKEHHO-A1e(DOPMUPOBAHHOTO CO-

CTOSTHMSA 3artagHoi okpanHbl FOATT

HSISI MAHTHS B HaIIPaBJIEHUH K ATJTAaHTUTIECKOMY OKe-
any 10 50 km [10, 11]. IIpeamnonaaraemast acUMMETpPUS
paspesa noaouBhl Jutocdepbl KOXHO-AMeprKaH-
CKOI TIJTUTHI JAaeT BO3MOXHOCTH 3aaTh COOTHOIIIE-
HUE NEHCTBYIOLINX CUJI U30CTATUYECKOTO BhIPABHU-
BaHUs, B MpeArojioxeHuu nuddepeHIuanm cKo-
pocTeit KpucTaUTM3allii MaHTUITHOTO pacruiaBa Ha
rpaHuile JUTocepa—BepxHssT MaHTUs. 3a YCJIOB-
Hylo (0e3pa3MepHYI0) eAMHUILY IPUHUMAETCS] BEJIU-
YMHA CUJIBI, IEMCTBYIOIIAsI Ha SJIEeMEHTapHYIO TOPH-
30HTAJIBHYIO TUIONIAAKY Ha ImyouHe 50 KM 1 paBHast
Hy1I0 Ha TTyouHe ~200 KM (cM. puc. 6).

B pamkax 3Toi1 MOAEIM ojlaraeM, YTO Ha BOCTOKE
OKeaHM4YecKast TuTocdepa u30CTaTHIeCKH BCILJIbIBA -
€T, BBI3bIBasl IOBOPOT IJIMTHI BOKPYT HEMOABMXKHOTIO
HeHTpa TsokecTr O 3a cueT AucbalaHca MOAbEMHBIX
cH1, 0OYCIIOBIIEHHOTO aCUMMETPUE CeueHUs yIIpy-
rO-U30TPOITHOM JIMTOC(EPHI B IIMPOTHOM HallpaBjie-
Huu. [1pu 3ToM LeHTp TsKecTr O HEIIOABYKEH B CH-
cremMe koopauHaT YOX, TO ecThb ITOOBEMHBIE CHITBHI
BBI3BIBAIOT IIOBOPOT IIPOTUB YaCOBOM CTPEIKM MAaCChI
IUIATBI, TIPY 9TOM BeC IUIMTHI IIPEIISITCTBYET IIepeMe-
IIEHUIO 3aKPEIUICHHOT O IeHTpa TskecTu. [IpemmeTom
aHajM3a SBIISIETCS HaIIPSDKEHHO-Ie(OPMUPOBAHHOE
COCTOSIHME (PparMeHTa JUTocdephl, B IIpeneiax mpsi-
MOYTOJIbHIKA co ctopoHamMu A, B, C, D, rriepexomHoit
30HBI KOHTUHEHT—OKeaH (CM. puc. 6).

B ocHOBY MoeI1 TakKe 3aJI0KEeHBI JaHHbIE ITPO-
CTPaHCTBEHHOM JIOKAIU3ALIUK 0Y4aroB (DOHOBBIX 3€M-
JIETPSICEHUIA, a UMEHHO — IIUPOTHBIE pa3pe3bl C Ha-
HECEHHBIMM TUIIOLEHTPaMU, MOAOOHBIMU pas3pesy,
MIpeACTaBJIEHHOMY Ha puc. 2.

IIpocTpaHCTBEHHOE TMOJIOXEHUE 0OYaroB (hOHO-
BBIX 3eMiieTpsiceHuii M < 4 naeT oCHOBaHUE IIPEAIIO-
JIararth, YTO pa3pes XPyIKou TuTocdepbl IIEpeXoaTHOH
30HbI KOHTUHEHT—OKEaH MOXET OBITh IpeACTaBIcH
B BUZIE MOJIEJM OT HIXKHEM IpaHUIIbI OKEaHNYECKOM
JuTocdephl Ha IIyonHe ~50 KM € TTOCTIeIYIOIINM TIe-
pEXOIOM B KOHTMHEHTAILHYIO JIMTOC(EpY C IOrpy-
Xarolleics 3anagHoi OKpauHOM TUIUTBI O TpaHULIe
KOHTMHEHT—OKeaH B BOCTOYHOM HampaBJIEHUU IO
yrioM L ~ 30°—40° (cm. puc. 2, cM. puc. 3).

IIpenmnoaraercs, 4To pa3indre CKOPOCTEN KpH-
CTaJNIN3allM MAHTUIHBIX PaCIJIaBOB Ha LIIyOWHE
50 KM ¥ BBbIIIIEe TIPUBOAUT K IOBOPOTY IUIUTHI 32 CUET

M30CTAaTUYECKOTO BhIpAaBHMBaHUS. MbI TpOBEIU MO-
JIeIMpOBaHKE HAMTPsIKeHHO-Ae(hOPMUPOBAHHOTO CO-
CTOSTHUS (hparMeHTa YMIpyrou Jutocdepsl B Mpeae-
JlaX MpSIMOYTOJIbHUKA CO CTOPOHAMU1, 0003HaYE€HHbI -
Mu A—B—C—D, B ycioBusIX TUIOCKO# nedopmannu,
BO3HUKAIOIIIEE 3a CUET KPYTSAIIEro MOMEHTa C 3a-
KpeIUICHHO# TOPU30HTAIBHOM OChIO (CM. pHC. 6).

s pacyera HampsikeHHO-AehOPMUPOBAHHOTO
COCTOSIHUSL 10 U MOCJe 3eMJIeTpsiceHuss Maysiu Mbl
UCIOIb30BaIU porpaMMHoe obecniedyeHue Comsol
Multiphysics [15], peanu3yoliee MeTOn KOHEUYHBIX
aJieMeHTOB. [IpenmMeTroM aHaiu3a sBJSIETCS HaIpsi-
KEHHO-1e(OPMUPOBAHHOE COCTOSIHUE JIMTOC(EPHI B
MepexoqHOl 30HE KOHTUHEHT—OKeaH, BKJIloyalolee
pacnpeneieHie WHTEHCUBHOCTU HaMNpsSXKEHUU ©;
KOMIIOHEHT Oy, O,, ¥ cMeweHuii U, U,,. [1pu aTom
WHTEHCUBHOCTb HAIPSIKEHU:

(1)

SBJISIETCS MEPOU KOHLIEHTPALIMKM YIIPYTOM MOTEHIIU-
AJIbHOM SHEPTUU:

1
2 2 2 \5
C; = (ny + 0y — 0,0, + 3%)2

U = H_MGI,Z,
3E,

rne £ — Momyib yripyrocta, L — Koaddurment [Tyac-
COHa.

IIpenacraBieH MLIMPOTHBIN pa3pe3 UHTEHCUBHOCTHU
HaIpsKeHUH ©; B IMTOC(epe NMepexoaHOi 30HbI, Bbl-
pak€eHHOU B OTHOCUTEJIbHBIX €IWHUIIAX, B TIPEATIO-
JIOXKEHWUH, YTO YIPYTUil MOAY/Ib 00J1aCTU TUTOCHhEPbI
MOJi OKEAaHUYECKUM XeJ0OOM CylIECTBEHHO HUXKE,
3a CYET MPELIECTBYIOIIECH TUCTIeprallii TeoIoTrnye-
CKOI cpedbl B IpoIecce ero 06pa3oBaHUsI U MOTPY-
JKEHUIO OKEAHNYECKOM IMTOC(hEepbl BOCTOUHEE XKEIO0-
6a TIpemsATCTBYeT MaBJcHHE BepxHel MaHTUU [26]
(puc. 7, a).

Brinensrorcss 30HBI BBICOKOIT MHTEHCUBHOCTU
HamnpsXeHUM, T.€. 30Hbl BBICOKOW KOHLEHTpaluu
YIOPYroili MOTEeHLUAJIbHON 3HEPruy TEKTOHWYECKUX
HAaIIPSDKEHUI B paMKax IIPUHSITOM Moaes (CM. puc. 7).
IIpenmosaraemM, 4To B 9TUX 30HAX pa3BUTHUE CEMCMO-
TEKTOHUYECKOIro Mpoliecca, B TOM YHMCIe KPUIIOBOM
JUCIepraluyy reoJorn4eckKoi cpelbl, MPOUCXoauT 00-
Jiee UHTEHCUBHO.

@)
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Eciu 1ipeanonoXuTh, 4TO 30HBI BLICOKOI MHTEH-
CUBHOCTH HAIPSIKEHUIT OJHOBPEMEHHO SIBJISTIOTCS
00JIaCTIMU MaKCUMAaJIbHBIX OKTa3IpNUYeCKUX HATIPSI-
KEHUI CABUTA, MOXHO IOMYCTUTh, UYTO OHU SIBJISIOT-
¢Sl TIPUIMHOM, KaK (DOHOBOI CEICMUYHOCTH, TaK U
CUJIBHBIX 3eMJICTPSICEHUI 3amamgHoil okpanHbl FOxk-
HO-AMEPUKAHCKOM TIUTHI. JIoKaIu3aus TUIoLeH-
TpoB (POHOBOI CEMCMUYHOCTU COOTBETCTBYET STOM
30He (cM. puc. 3). CusbHeliue 3eMJIeTpsiCeHUs
M > 7.7 pactionoxXeHBI B 00JIaCTH TTepexoa HIKHEN
rpaHullbl JUTOCGhEpPbl OT OKEAaHWYECKOM K KOHTHU-
HEHTaJILHOM JInToCc(epe.

B 000061meHHOM pa3pe3e HOpMHUPOBAHHBIM I10JIO-
XEHHEM OCH TJTyOOKOBOTHOTIO Kejo0ba, T.e. yaajeH-
HOCTBIO BIUIICHTPOB OT OCH KeJo0a, TMIOLECHTPHI
CUJIBHBIX 3eMJICTPSICEHUI TTOTAmaloT B 3Ty 30HbBI BbI-
COKOM WMHTEHCUBHOCTH HAIpsSKeHUII — B 00J1acTh
repexoaa OKeaHMYECKO B KOHTUHEHTAJIbHYIO JINTO-
cepy, BKIIoYasi TUIIOLEHTP 3eMieTpsiceHUsT Maynu
(cm. puc. 7, a). B aToli 30He HAXOASITCS TUITOLIEHTPHI
MOCJICAHUX CHJIBHEHUINNX 3€MJIETPSICEHUII B 3TOM
paiione (cm. puc. 7, 6—r).

TEKTOHMYECKUE CIIEACTBUA

B Hamreit Momenu npeacTaBiaeHbI pacIipeaeieHUs
HAMPSKEHUIA Oy, O, B OOOOIIEHHOM IIUPOTHOM
paszpese nmrocdepsl 3amagHoil okpanmHBI HOXHO-

AMepUKaHCKOM TUIUTHI (puc. 8).

l'opuzoHTaNbHBIE HANIPSKEHUST CXXATHUS JIOKAJIM -
30BaHbl B BEPXHEH YaCTM KOHTUHEHTAJIBbHOM JIMTO-
cepnl, 3axBaThiBast ITyouHbI 10 30—40 KM U 1OCTU-
ras MaKCUMaJIbHBIX 3HAUEHMI B OMarna3oHe IIyOUH
0—25 kM (cM. puc. 8, a). MakcuManbHbIe Hampsike-
HUSI TOPU30OHTAJIBHOTO CXKAaTUsl G,, B BEPXHEN yacTu
KOHTUHEHTAJbHOM 3€MHOI KOPbI 1aI0T TAaKXKE OCHO-
BaHME MPEINOJI0XUTh, YTO OHM OTBETCTBCHHEI 3a
¢opMHpOBaHUE CKIAT4aTOCTH M 0Opa3oBaHUE IIPO-
TSDKEHHOTO TOPHOTO mosica AHII.

B morpyxaroiieiicsi nutocdepe moa KOHTUHEH-
TOM BO3HUKAIOT HATIPSIKEHUS PACTSIKEHMS, CITOCO0-
CTBYIOIIE 0Opa30BaHUIO TPEIIUH PACKPBITUS, CTHU-
MYJIMpYIOIIe TTPOHMKHOBEHNE B HMX MaHTHIHBIX
pacIuIaBoB, JOCTUTAIOIINX ITOBEPXHOCTH (CM. pHC. 8,
30Ha, 0003HAYEHHAas XKeJTbIM). OMHOBPEMEHHO Ha-
NPSKEHUS CIBUTA O, ABJISAIOTCS NPUYMHOMN pas3Bu-
TS (OHOBOM CEHCMMYHOCTH, BKJIIOYasi CUJIbHBIC
TeKTOHUYecKue 3emiieTpsicenuss M > 7.7 (cm. puc. 8, 0).

Ouar 3emnerpsiceHust Mayiu, TIipu TiyonHe 33 K,
rorajgaeT B 00J1aCTh OTHOCUTEbHO BBICOKMX 3Have-
HUI HaNpsDKEHWI CXKaTUSI M ITOJIOXKUTEIBHBIX MaK-
CUMalbHBIX HampspkeHW casura. 1o ceiicMomorm-
YeCKMM JAaHHBIM, MEXaHU3M odara SIBJIsIeTCsI B30po-
CO-CIBUTOM, YTO IO3BOJISIET BBIOpPATh OMHY M3 IBYX
BO3MOKHBIX HOJAJIBHBIX TNIOCKOCTEM pa3pbeiBa [20, 21]
(cM. puc. 3).

Kak moka3bsIBaloT Moaean HaIpsokKeHHO-1Iedop-
MHUPOBAHHOIO COCTOSIHUSI BIIMIIEHTPAJIbHBIX 30H

TEOTEKTOHUMKA Ne3 2023

CUJTBHBIX KOPOBBIX 36MJIETPSICEHUI pa3phbiB pacipo-
CTpaHseTCsl Yyepe3 30Hbl BBICOKOW WHTEHCHUBHOCTU
HamnpsKeHW, BBI3BIBAsSE B 3TUX 30HAX MaKCUMallb-
Hble cMelleHUs 6eperoB paspeiBa [8, 26]. DTuM 30-
HaM COOTBETCTBYIOT 1 OUYarv CMJIbHEMINX aTepIo-
KOB, B KOPOTKOM WHTEpBajie BpEMEHU 3aperucTpu-
pOBaHHEIE TToce TaBHOro Toiruka. Crrycts 12 cyTok
IOCJie TJIABHOTO TOJIYKA 3eMJIETPSICEHUS ObLIO 3ape-
TUCTPUPOBAHO IBa CUJIBHBIX aTePIIOKA C MATHUTY-
JamMu M = 6.9 u M = 7.0, npocTpaHCTBEHHOE TOJIO-
JKEeHME TNIOCKOCTE! pa3pbIBOB YBEPEHHO OIPEIeICHO
C MCIIOJIb30BAaHUEM CEMCMOJIOrMYEeCKMX JaHHBIX [20,
32, 33]. HakioH OByX TUIOCKOCTEH pa3pbIBOB IIPOTSI-
KEHHOCTBIO IO TOpM30HTaAIN ~4(0 KM U 110 BEpTUKAJIN
~30 kM cocrasistet yroi L ~ 60°—70° (puc. 9).

IIpu aTOM MEXaHM3M OYaroB 3TUX a(TEePIIOKOB
COOTBETCTBYET MEXaHM3My IJIaBHOTO TOJTYKA 3eMJIe-
TpsiceHUsI (CM. puc. 9).

DTH 3eMJIeTPSICEHUSI UMEIOT COOCTBEHHBIE aTep-
moku. Ecny BEIHECTU TUIIOLEHTPHI 3TUX adTepIno-
KOB Ha pa3pe3bl MPeanojaaraeMoro CTpoeHUs JTUTO-
cepsl, TO caeayeT NPEAIIOJIOXUTh, YTO OHU TToNaaa-
IOT B 30HY BBICOKOM KOHIICHTpALIMM HaIpPsSKCHWM,
BBI3BIBAIOINICH pas3pbIB JUTOCHEpPBl B HAKIIOHHBIX
IUIOCKOCTSIX B OPUEHTUPOBAHHBIX C TOPU30HTOM O[T
yriioMm L ~ 70°, T.e. pa3pbIB INTABHOTO TOJIYKA PACIIPO-
CTpaHsIJICd K MOBEPXHOCTHU TIoA yriioM L ~ 70° kak
cuIbHBIX adTepinokoB M = 7 [33] (cMm. puc. 9, 0).

IMonyyeHHblEe JaHHBIE TTOATBEPXKAAIOT MPEIIOXKEH-
HYIO MOZEJIb CEMCMOTEKTOHUYECKOTO Pa3pbiBa 3€M-
neTpsceHuss Maynu. B pesynbraTte B30pOCO-COBUTaA
oKeaHU4Yeckas Jutrocdepa MomHUMAETCsd, a KOHTH-
HEHTaJIbHasl JIMToc(epa BOCTOUHEE ITOI 30HBI OITyC-
KaeTcs B KOcelicMUUEeCcKOM Ipoliecce 00pa3oBaHUs
celicMHUUYecKOoro pa3pbiBa.

B sToM citygae Monenb OOBSICHIST IIPUINHY IO/~
HSITHSI OKEAHWYECKOTO JHA U OMyCKaHUS TIPUOPEXKHOIM
nenpeccuun. OrnyckaHWe KOHTMHEHTa COMpOBOXIa-
eTCsd CMEIIEeHUEeM IMOBEPXHOCTU B 3alajHOM Ha-
MpaBJIeHUU, perucTpupyemoe cetblo craHuuit GPS
HaOmomeHuit (cM. puc. 4). Pe3koe nmomHsATHE OKea-
HUYECKOTO JIHA TTPU PACIIPOCTPAHEHU U pa3phiBa, 10-
CTUTAIOIIEro MakKCMMyMa B MNpUOpexHOil ToJjoce,
BBI3BIBaeT LiyHamu [37].

IMocne raBHOro TOJYKA 3eMIIETpsiceHus Maynu
3a nepuon ¢ 15.03.2010 r. mo 24.05.2010 r. 6sL10 3ape-
ructpupoBaHo 6oJjiee 7300 adprepinokoB. Eciau nipen-
MOJIOXUTh, YTO 00PaA30BABIIMNIACS pa3phIB BCIIAphIBA-
€T MIPOTSIKEHHYI0 30HY pa3joMa Atakama, TO CIeayeT
OXUIAaTh UBMEHEHUsI (PU3UKO-MEeXaHUUECKHUX CBOMCTB
reoJIOrNYeCcKoil cpelbl, Ha KOTOPYIO IOBJIUSIIIO 3TO
COOBITHE — TEKTOHUYECKAasl TUCIIepraius 1, COOTBET-
CTBEHHO, MPOU30IILIO CHUKEHNE YIIPYTUX CBOMCTB B
npenenax pa3jaoMHOI 30HbI (puc. 10).

IMpuHUMas yCIOBHO CHUKEHUE YIIPYTOTO MOIYJIST
B 3TOM 00J1aCTH HA MOPSIIOK, MPUBEICHBI PE3YJIbTAThI

pacueroB O, U T,, B paMKax MpeiiaraeMoi Moaein
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Puc. 7. UHTeHCUBHOCTDb HATIPSIKEHU B IIEPEXOAHOM 30HE KOHTUHEHT—OKeaH U apTepllIoKU CUJIBHBIX 3eMJieTpsiceHuii B Y
(c ucnosib3oBaHueM AaHHbIX [18, 19, 31]).

(a) — THTEHCUBHOCTD HAMPSKEHUM B 36MHO KOpe 10 3eMJieTpsiceHust Maynu;

(6)—(r) — adbrepioku 3emserpsiceHust: (6) — Anrodaracra 30.07.1995 r. (M = 8.0), (B) —Tokonwmsuia 14.10.2007 r. (M =7.7),
(r) — Maynu 27.02.2010 r. (M = 8.8).

1 — adrepiroku; 2 — MIaBHBINM TOIYOK; 3 — MOJOXEHUE OCU IIIYOOKOBOIHOTIO XKeJ1o6a
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Puc. 8. HanpsixkeHust cxxatust 1 pacTsoKeHMit G, (a) ¥ caBura Oyy (6) B mepexoaHO 30He KOHTUHEHT—OKEaH.

yutocdepsnl (cMm. puc. 10). TTokazaHo, 4TO HaTIpsTKe-
HUS CKaTud G,, B 36MHOI KOpe 3amnanHee pa3pbiBa
CHVKAIOTCSI, TIPY 3TOM HAMNPSDKEHUS CIBUTA T, 3a-
nagHee pa3pbiBa BO3PACTAIOT U COOTBETCTBYIOT 30HE
pa3BUTUSI MHTEHCUBHOTO a(pTepIIOKOBOTO IIpolecca
B OKeaHUYeCKOoM TnTochepe.

Takum o0Opa3zoM, MeXxaHUUYECKOEe OCabJIeHue 30-
Hbl KOHTAaKTa MEXIYy OKEaHWYECKOM Y KOHTUHEH-
TalbHOI JUTOCHEpOil, MPUBOIUT K IIOTPYKEHUIO
KOHTUHEHTAIbHOUN JUTOCHEPhl U MOABEMY OKEaHM-
YeCKOM B paMKax IpeajiaracMoii MOAeIH JIMToChephl
FOxHO-AMEpUKAHCKOI IUIMTBI, YTO COOTBETCTBYET
UMEIOLIMMCS dKCIIEPUMEHTATbHBIM JaHHBIM.

TEOTEKTOHUMKA Ne3 2023

AxTuBU3anus apTepIIOKOBOTO IIpoIecca B OKea-
HUYeCKOI TuTocepe XxapakTepHa 1151 CUJIbHBIX 36M-
nerpsacennii 30.07.1995 . M = 8.0 u 14.07.2007 .
M = 7.7. Abrepmioku nepBoii ¢as3bl JOKAIU3YIOTCSI
B 00JIaCT! OKEaHNJECKOI TUTOoC(ephl, B BUAe 0OJIaKa,
KOTOpOE He OTpaxkaeTcsl B CyOMyKIIMOHHOW MOAEIU
Morpyxarolieiicsi okeaHUYeCcKoit Kopbl (CM. puc. 7, a).

M3MmeHeHne rpaBUTALIMOHHOIO II0JISI BAOJIb IIPO-
WIS UPOTHOM OPUEHTALIMU TaeT OCHOBAHUE Mpe/I-
MOJOXHUTh, YTO OTPULIATEIbHAS 00J1aCTh TPaBUTALI-
OHHOII aHOMAJIMU CBsI3aHa C TMOTPYKCHUEM KOHTU-
HEHTaJIbHOI INTOC(EpHl, B TOM YMCJIE 3a IpeIeiaMu
SIULIEHTPALHOI 30HKI 3eMIeTpsICeHUs Mayin (CM.
puc. 1, 6). I1lpu 3TOM HOJIOKUTEIbHASE aHOMAJINS BO3-
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Puc. 9. CeiicMUYHOCTD 1 TOJIOKEHNE CEHCMUYECKUX Pa3pbIBOB CUJIbHBIX adTepiiokos (M, = 7.0 u M, = 6.9) 3emieTrpsiceHUst

Maynu 11 mapta 2010 .

(a)—(0) — moJyioxkeHUe B TUIaHE U OOBEMHBIE MOJMIEJIN Pa3pbIBOB CUIIbHBIX adrepiiokos (110 [32]); (B)—(r) — ceiicMUYHOCTh

npoduieit BKpect Ynnuiickoro kenoba (mo [33]).

ITokazaHo: rpaHulia pasjioMa ATakama (ITyHKTUP KPacHbBIM); CEMCMUYHOCTb oITycKaroleiics mauTsel Hacka (rmosocel opaH-

XKEBBIM).

MOXHO CBSI3aHa C TOAHSITHEM OKEaHWYeCKOTO AHA B
pesysibTaTe 00pa3oBaHMsl B30poca 3anagHoTo Kpblia
cOpMUPOBABIIIETOCsT pa3phiBa.

B teuenue miectu JeT mocye 3eMJIeTpsICEHUS 00-
JIaCTh MOOEPEXKbsI FOXKHEE SMULICHTPA 3eMJIETPSICEHUS
MpPOHOJIKAET OIYCKAThCsI, B TO BpeMsI KaK TEPPUTO-
pHsI ByJIKAHUYECKOTO TOsICa UCTIBITHIBACT MOMHSTHE,
nocturatomiee 10 cm [29]. TIpu 3ToOM ropU30HTAIb-
HBIE CMeIleHUSI TOBEPXHOCTH B IIPUOPEKHOIA TTOJIoCe
3HAYUTEJbHO MPEBHIIAIOT CMEIICHUS 3anagHoM Te-
pudepuu.

B pesymeraTe mposiBaeHMe 3THUX aedopMalinii
MOATBEPKIAAET, YTO OHU BBI3BAHBI 3eMJICTPSICEHUEM
Mayiu U SIBIISIIOTCS €T0 CIIEACTBUAEM.

OBCYXIEHMUE PE3YJIILTATOB

PaccmarpuBas 3emierpsiceHrie Mayian Kak Mac-
mrabHoe MPOSBIIEHNE CEIMCMOTEKTOHNYECKOTO TTPO-

mecca 3amamHoM okpauHbl HOKHO-AMepUKaHCKOMN
IUIUTHI, IPEICTaBUM OOOOIIAIONIYI0O MOMIEIb JIUTO-
chepnl 3TOrO paitoHa B BUIE IIMPOTHOIO pa3pesa,
YCJIOBHO COOTBETCTBYIONIEro 35° 10.111. B Ipeaesiax 75° u
65° B.O. (puc. 11).

BocrouHee ocu mIyOGOKOBOZHOIO Keloba, B MH-
TepBaiie L73°—72° rpaHuIIa OKeaHMIeCKoit TuToche-
pBI Ha TTyOMHE ~50 KM nepexXoanT B OTPY>KAIOIIYIO-
Ccs TpaHUILY KOHTHUHEHTaJIbHOI JuTOochephl. 30HA
KOHTaKTa OKeaHWYeCKOU JuTochepbl ¢ KOHTUHEH-
TaJbHOM MpENCTaBIsIeT COOO0M 001aCTh CUJIBHBIX TEK-
TOHNYECKMX 3eMJICTPSICEHUI IPUOPEXKHOI TePPUTO-
puu Yunu (cm. puc. 11). B 310l 06;1acTH 04aru cujib-
HBIX 3eMJIETPSICEHUI JIOKAJIM30BaHbI B MHTEpBajie
mryouH 20—50 kM, popMuUpysI pa3ToOMHYIO 30HY ATa-
KaMa, XOpOIIIO BEIPAXXEHHYIO B IIPUOPEKHOMN TEKTO-
HukKe Yunuiickoro cekropa FHOxxHO-AMepuKaHCKOMN
mwarkl [4, 5, 9, 24, 25].

FTEOTEKTOHUKA Ne 3 2023
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Puc. 10. HanpspkeHust CKaTust G, (@) 1 CABUTA Gy, (6) B IIEPEXOHOI 30HE KOHTHHEHT—OKEaH II0CIIe 3eMIIETPSICEHMST.

Ha tecToBoii Mogeau HapsKeHHO-I1e(OPMUPO-
BaHHOTO cocTosTHMS HOXHO-AMEPUKAHCKON TUIATHI
IMOKa3aHa KOHIIEHTpalus HAIpsKeHUil cxkaTtus B
BEpXHEM YacTU KOHTMHEHTAJIbHOM JTUTOC(hEPhI, BbI-
me rpaHuibl MoxopoBuya (cMm. puc. 10). KoHueH-
Tpalysl HaNpsDKEHWM CXaTHUs B 9TOM 00JacTy HaeT
JIOTUYHOE OOBSICHEHHE OYAroB KOPOBBIX 3eMJIETPSI-
ceHMM M (HOHOBOM ceiicMMuHOCTH. HanpsokeHns
CXaTusl, BEpOSITHO, 3aXBaThIBAIOLIME MHTEPBAJI TJTy-
OuH 3eMHOI Kophl ~30 KM, OTBeYaloT 3a oOpa3oBa-
HMe ropHoi cucteMbl AHA. Ha ¢oHe o01mero yersep-
TUYHOTO OITyCKaHWsI MPUOPEXKHOIN Aernpeccur Ha-
OPSCKEHUST CXATUSI 00pa3yloT TEKTOHWYECKUE JIMH3bI
BBIITpaHMs, (POpMUPYIOIINE TOPHBIE MACCHUBEI AHT [5].

TEOTEKTOHUMKA Ne3 2023

CWIbHBIE 3eMJIETPSICEHUSI BEI3BAHBI BHICOKOI KOH-
HeHTpalrell TEKTOHNYECKNX HanpsKeHWid B 00Jia-
CTHU NIepeXoaa OT OKEAaHUYECKON K KOHTUHEHTAJIbHOM
yutochepe (cMm. puc. 8). B 3T0if 30He BO3ZHUKAIOT
oYaru CUJIbHBIX 3eMJIETPSICEHUI B MUHTEpBaJjie INTyOruH
ot 20 10 50 KM ¢ pa3pbIBaMU, pacCIpOCTPaAHSIIOIINMU -
csl o jaTepanu Ha =500 KM BAOJIb 3aMIaHOTO MoGe-
pexbst Yunu. B coBoKynmHOCTH OHU (hOPMUPYIOT pas-
JIOM B TuTOCepe ¢ yIriaoM mageHus L65°—80° B mpe-
nenax Yunuiickoro cektopa KOxHO-AMeprUKaHCKOI
IUJIUTHL, TOBTOPSIOLINI o4epTaHne 0eperoBoii IOJI0-
Chl ee 3aramgHoii okpauHbl. [Ipy 3TOM mogbeMHEIE
CUJIBI M30CTaTUYECKOIO BHIPABHUBAHWS IIPU CHUJIb-
HBIX 3eMJICTPSICEHUSIX BBI3BIBAIOT PE3KOE MOMTHSTHE
OKeaHWYeCKOM TUTOChEPhI U OITyCKaHUE JIMTOCHEPHI
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Puc. 11. Monenb ctpoeHus tutocdepbl B IEPEXOIHOM 30He KOHTMHEHT—OKeaH 3araaHoil okpauHbl HOxKHO-AMepHKaHCKOI

muThl (YMIMiCKuii ceKTop).

BocTouHee pasioma. IlomHsSTHEe NUTOCHEpPHl BIOIHL
OeperoBoii IOJIOCHI BHI3LIBACT (pOPMUPOBAHUE TEP-
pac Ha 3anagHoM nobepexxbe UM, BhI3bIBasT IyHAa-
mu [3-5, 37].

IIpu Benukom 3emieTrpsceHuun 22 mas 1960 .
M = 9.5 pa3pbIB pacnpoCcTpaHWJICS B IOKHOM HallpaB-
JIEHUM OT SMUILIEHTPa [IaBHOTO Tojyka 39°30” ro.ml.
n 74°30” 3.0., B pesynbrare Ha npoTskeHun 700—
800 xm Oeper onmyctuicsa Ha 1—5 metpoB [7]. Uepes
IBa ITHSI ITOCTIe 3eMJIETPSICEHMST Ha4yaJoCh M3BepXKe-
Hue BynkaHa [lyiieys. [lo-BummMmoMy, ciaeayeT IoIry-
CTUTH, UTO TIOBTOPHOE M3BepxKeHUe ByJkaHa [lyiieys
npousonrio 05.06.2011 1. mocie 3eMIeTpSICCHUS
Mayne HecaydaiiHo. CujibHBIE 3€MJIETPSICEHUS BBI-
3bIBAIOT BYJIKAHUYECKYIO AKTUBHOCTH AEHCTBYIOIINX
BYJIKAHOB, KaK 3TO HEOIHOKpPAaTHO OTMeyYaloCh U B
IPYTUX paiioHax 3eMHOTO Imapa [2, 7].

Hamu Obu10 coeiraHo mpearnonoxkeHue, YTO pac-
TSATUBAIOIIME HAIIPSDKEHUSI B IIPUTPAHUYHON 30HE
norpyxatoluieiicst rpaHULIbl KOHTUHEHTAJIbHOM JINTO-
cepbl CTUMYJIMPYIOT pa3BUTHE KPYITHBIX TPEIIMH HA
rnyouHe ~100 KM, pacIripocTpaHSIOMINXCS K JTHEBHOMN
noBepxHocTu [7, 26] (cm. puc. 11). Ilox naBneHuem
JIETKHE MAaHTUIHBIE pacIljIaBbl YCTPEMIISIIOTCSI B 9THU
TPELIMHBI, CTUMYJIMPYSI UX Pa3BUTHE U MOCJIEIyIO-
11ee MPOABIKEHME MarMbl K IOBEPXHOCTH C 00pa3o-
BaHueM NepudepuIecKrX BYJIKAHUYECKMX OYaroB.
B pamMkax nmpemioxkeHHOM HaMU MOAEIIN JIMTOC(HEPhI
U HaNIpsSKeHHO-Ae(OPMUPOBAHHOIO COCTOSTHUS T10-
cJie CHJIBHBIX 3eMJICTPSICEHUIA pa3phIBhl OCIA0JISIIOT
KOHTAKT MEXIy OKCAaHMYECKON 1 KOHTUHECHTAJIbHOM’
Jutochepoil. Pe3koe morpykeHue KOHTUHEHTaTb-
HOI1 TMTOoC(ephl B MAHTUIO BBI3BIBACT BO3pacTaHUE
JIaBJICHUSI BSI3KOTO pacIijiaBa, CIIOCOOCTBYET IIPO-
HUKHOBEHMIO B TPEIIMHBI U MOABEMY K MOBEPXHO-
CTH, BBI3BIBas IIOCISAYIONINE BYIKAHNYECKHIE U3BEP-
XKEHUSI.

BbIBObI

PaccmarpuBas B Hallleil YMCJIEHHOM MOJIEJIN STTH -
LIEHTpaIbHYI0 00acTh 3emieTpsiceHusi Maynu 2010 T.
M, = 8.8 Kak MaciITabHbIi (hparMeHT COBPEMEHHOTO
CeICMOTEKTOHUYECKOTO TIpollecca 3araaHoi OKpan-
HBlI FO>XHO-AMEpUKaHCKOI IUIUThI, KOCEHCMIYECKIE
M TIOCTCEMCMUYECKUE TTPOSIBICHUS JAHHOTO 3eMJIe-
TPSICEHUSI, MbI IIPUIILIA K CJICIYIOIIM BBIBOAAM.

1. B uwmciaenHoit momemu aurochepnl HOxxHO-
AwmepukaHckoit uthl (FOAIT), ucrnons3yss npuBe-
JICHHbIE CEMCMOJIOTUYECKUE TaHHbIe, MbI TOMTyCKaeM
BO3MOXHOCTb poranuoHHoro momeHTa HOAII kak
OPUYMHY 3IEeMPOreHNYeCKOro Ipoilecca, BEI3bIBalo-
IIETO TeOCUHKJIWHAIBHBINA MPOTU0 TMepexoqHoil 30-
HBI KOHTUHEHT—OKEaH Ha 3alaJHO OKpanHe TUIMThI
M U30CTaTUYECKOEe MOTHSATHE OKEaHWYECKOI JTUTO-
cdepsl, 1 pearnoiaraeM 00pa3oBaHUE MPOTSKEHHO-
ro pasjioma a0 DIyouHbI ~50 KM.

2. OcobeHHOCTh CTpOeHUSI IUTOC(hEpPHl B Iepe-
XOMHOI 30He KOHTUHEHT—OKeaH (B YMIMiicKOM ceK-
Tope IOXHO-AMepHMKaHCKOIl IUIMTHI) IIPUBENIU K
dopMHUpOBaHMIO pa3ioMa ATakama, KOTOPEIi oopa-
30Bajl KOHTAaKT C KOHTHMHEHTaJbHOU JUTOCHEPOIA,
HIKHSISI TPaHUIIA KOTOPOI MOTrpysKaeTcsl B MAaHTUIO.
B o6yiactu KOHTakTa OKEaHMYECKOH M KOHTHMHEH-
TaJbHOI JIMTOC(ephl BO3HUKAIOT TaHTEHIUATbHbIC
HaIIPSDKEHUS, BBI3BIBAIOIINE CUJIBHBIC 3€MIIETpSICE-
HMSI, KaK 3emyeTpsiceHrue MayJiun, COnmpoBOXIAIOIIM -
ecsl NPOTSKEHHBIMU pa3phbIBaAMU BIOJIb TPAHUIIBL U B
COBOKYMHOCTH (DOPMUPYIOIIMMHU Pa3JIOM BIOOJb 3a-
nagHoro 1modepexbs KOxkHO-AMepUKaHCKOM TINTHI.
ITon pa3peiBoM 3emireTpsiceHrs Mayiiy Mbl HOHAMA-
€M IPOTSKEHHYIO 30HY UIMHOK ~ 500 KM ¥ IIMPpUHOM
~50—80 kM co cpenHUM yriaoM nageHus L ~ 70°—80°.
ITonarasi, yTo ABMXKYIUEH CUJION SMEHPOreHNYECKO-
ro IIpolecca SIBISIeTCS HeIIpEPBIBHEIN IIPOLIECC KPU-
CTa/UI3alli MAaHTUMHBIX PacIjlaBOB B pe3yjIbTaTe
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OCTBhIBaHMUS 3eMJIM, NPUBOASIINUNA K TTOCTOSTHHOMY
HapaCcTaHUIO TCKTOHNYCCKUX H&Hpﬂ)l(@HVlﬁ, BbI3bIBa-
IOIIMX CUJIbHBEIE 3E€MJICTPSICEHUSI, KOTOPbIE COIIPO-
BOXIAIOTCS TPOTSKEHHBIMUA B30POCO-CABUTAMU B
paitore Ynnuiickux AHm,.

3. Ilpu 3emaerpsicenun Maynu B Uuiau okpauHa
KOHTUHEHTaJIbHOU JuTOCHEPHl OMYyCTUJIACh, OIHO-
BPEMEHHO OKeaHUuYeckasl jJutocdepa MNOmHSIIACS.
IMTpuyem cubHeIIe TUITOLEHTPHI ADTEPIIOKOB 3eM-
JieTpsiceHuss MayJiu JIOKaJIM30BaHbl, B Mpeaenax 30-
HbI pas3jiomMa ATakamMa MW XapaKTepu3ylOT BBICOKUIA
YPOBEHb KOHIIEHTpAIlUM TEKTOHWUYECKUX HarpsikKe-
HU TIpEIIeCTBYIONINX Pa3PbIBY.

4. Tlpouecc akKKyMyJsIIMM TEKTOHMYECKHX Ha-
MPSCKEHUI B SIUIEHTPAJIbHOI 30HE 36 MJICTPSICEHUS
Maynu, o KpaitHeit Mmepe ¢ 1939 1., corpoBoxmaics
yIIpOUYeHHUEM 30HBI pa3jioMa ¢ MOCeAyIoIIei pa3psii-
KoM 110cyie 3emieTpsiceHnst Maymu. OOpa3oBaBIIMiCS
pa3phIB B pe3yJibTaTe 3eMieTpsiceHusT Mayiu u 30Ha
ero BJIMSTHUSI 00pa30BaJii BPEMEHHYIO TIEPEXOIHYIO
30HY MEXIY KOHTUHEHTAILHOM ¥ OKEaHUYECKOM JIM -
Tochepoil. DTo IIPUBEIO K IIepepacipencaIeHNIo Ha-
TIPSKEHUM, 3aTeM — K BO3PACTAaHUIO HAIPSKEHUM
CIBUTA B OKEAHMYECKOM JIMTOChepe, COIIPOBOXKIAB-
ITUXCST MHOTOYMCIIEHHBIMHA adTeprrokamMu M < 4,
OMHOBPEMEHHO TIPOMCXOIUJa paspsiaKa Harpsike-
HMs CXaTus B BEpXHEl 4acTM KOHTHMHEHTaJIbHOI
nauTocdepsl 10 IyOMH ~25 KM, T.€. TOJ, ByJIKaHWYe-
CKUM MosicoM. BynkaHndeckue NoCTPOMKY MCITbITa-
JI1 onmycKaHue. MBI IIpeariojiaraeM, 4To 3TO CBSI3aHO
C PacKpBITUEM TPEIIUH B YCIOBUSIX PACTSZKCHUS U
U3JIUSIHUEM PpacCIUIaBJIEHHOM, COMPOBOXIAEMOM ra-
3aMM, MarMbl. DTOT IIPOLIECC BEI3BIBAET OTTOK MarMbl
13 IepudeprnIecKrx o4aroB, yMeHbIIEHUE UX 00be-
MOB C TIOCJIEAYIOIIMM OCeIaHUEeM BYJKAaHUYECKOM
MOCTPOMKU.

5. TaknMm oOpa3om, TIperacTaBlieHHAsT YUCIIEHHAs
MoJieab JIuTochepbl 3amagHoil okKpauHbl HOXHO-
AMEpUKAHCKOM TUIUTHI, B COYETAHUM C TECTOBOM MO-
JIeIbI0 HAMPSDKEHHO-Ie(OPMUPOBAHHOTO COCTOSTHUS
0 1 TIOCJIe CUJIbHBIX 3eMJICTPSICEHUII B pEerMoOHe
HUCCIEA0BAaHS, JAIOT HEIPOTUBOPEUMBYIO KAPTUHY
BO3MOXHOTO Pa3BUTUS CEHCMOTEKTOHUYECKOTO MpPO-
liecca, B paMKax JMHAMUUYECKOTO B3alMOACKCTBUS
XPYHKOM TuTocepsl 3eMIIu.

baazooapnocmu. ABTOpHI BBIpaxKaloT OJiaromap-
HocTh U.B. JloceBy (I'll PAH, r. MockBa, Poccus),
3a TIOMOIIb TTPU MOJATOTOBKE MaTepuasa cTaTbu. AB-
Topel Omaromapsar LIKIT “AHamutryecknii 1IEeHTpP
r€OMarHUTHBIX JaHHbIX Teodusnyeckoro neHrpa PAH
(r. Mocksa, Poccust) 3a mpemocTaBieHHBIE 000PYyI0-
BaHue. ABTOPBI MPU3HATEIbHBI aHOHUMHBIM pElIeH-
3€HTaM 3a KOMMEHTapuu W PeAaKTopy 3a TIIaTelb-
HOe peJakTUupOBaHUeE.

Dunancuposanue. Pabora BHIIIOIIHEHA B paMKax
rocyIapCTBEHHOTO 3amaHus leodusnyeckoro LeH-
tpa PAH, yrBepxXmeHHoro MunHoOpHayku Poccun
(Ne 075-01349-23-00).
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CEMCMOTEKTOHUYECKUE CJIEJACTBUSA CUJIBHOI'O 3EMJIETPACEHUSA

Seismotectonic Consequences of the Strong Earthquake Mauli
(February 27, 2010, M, = 8.8) in Chile: Digital Modeling
of the Crust Stress-State of the Western Margin of the South American Plate

V. N. Morozov¢, A. 1. Manevich* *
YGeophysical Center RAS, bld. 3, Molodezhnaya st., 119296 Moscow, Russia
*e-mail: a.manevich@gcras.ru

This article presents seismotectonic consequences of the strong Mauli earthquake in Chile, which occurred
on the February 27, 2010, M,, = 8.8. The consequences are considered as a manifestation of a large-scale frag-
ment of the general seismotectonic process on the western edge of the South American plate (Chilean sector).
Our study shows that manifestations of postseismic processes of the Maule earthquake cover a much larger
area compared to the epicentral zone of the aftershocks. Based on the comparison of the results of numerical
modeling of the stress-strain state before and after the earthquake, seismological, geodetic, and satellite data,
an alternative model of the development of the seismotectonic process in the Chilean sector of the South
American plate was proposed. The stress-strain modeling was performed by the finite element method. The
source of the Mauli earthquake, at a depth of 33 km, falls into the region of relatively high values of compres-
sion stresses and positive maximum shear stresses. It was shown, that other strong earthquakes of the Chilean
sector in the interval of depths from 20 to 50 km are caused by high concentration of tectonic stresses in the
region of transition from oceanic to continental lithosphere. Within the framework of the proposed model of
the seismotectonic process, ruptures weaken the contact between the oceanic and continental lithosphere af-
ter strong earthquakes. Abrupt sinking of the continental lithosphere into the mantle causes an increase in
viscous melt pressure, promotes penetration into mega-cracks, and rises to the surface, causing subsequent
volcanic eruptions. It is shown that the results obtained in comparison with the coseismic consequences of
earthquakes do not contradict these results of numerical modeling and give new insights into the structure of
the lithosphere in the continent—ocean transition zone and the development of the seismotectonic process.

Keywords: Maule earthquake, South American plate, Chile trench, Nazca plate, stress-strain state, fault, nu-
merical modeling
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