Tpurrepusie 3¢ dexTs B reocucremax (1822 mas 2026 r., Konmomua, Poccust)

®OPIIIOKHU KAK TPUTTEPBI KPYITHBIX 3EMJIETPSICEHUIA. BEPOATHBIA MEXAHU3M
NHUINNPOBAHMUSA I''TABHOT'O TOJTYKA

I'.T'. Kouapsan*, C. b. Kumkuna

Hucmumym ounamuxu ceocghep umenu axaoemuxa M. A. Cadosckoeo Poccutickoti akademuu nayx, Mockea, Poccus
*E-mail: gevorgkidg@mail.ru

DopI10KH —CceCMUUECKHE COOBITHUS, KOTOPBIE TPOUCXOIAT [TEPE I IIIABHBIM TOJTYKOM — M3/1aBHA IPUBJICKAIOT
BHHUMaHHE KaK BO3MOXHbIE IPEIBECTHUKN KPYIHBIX 3eMJIeTpsiceHUi. 1I3BecTHO, YTO B MOJIaBISIOLIEM UUCIIE
CIIy4aeB TO WJIM MHOE 3eMJIETPSACEHHUE OIpeaesseTcsl Kak (YOpPIIOK JIMIIb peTpOCHeKTUBHO. B cuimy sToro B
HACTOSIIEE BPEMsSI CUUTAETCS, YTO MPOTHOCTHYECKAsl LIEHHOCTh (DOPILIOKOB HEBENIHKA.

HecMmoTpst Ha COTHM MPOBEICHHBIX UCCIIEI0BAHUM, OCTAETCS 3araIKoi, KaKue UMEHHO MPOLIECChI TPUBOIST
K MHULMUPOBAHUIO KPYHHBIX celicMuueckux coObITUH. IlockonabKy (OpIIOKM HaaeKHO PETUCTPUPYIOTCS
CEHCMHYECKUMH CETSIMM, OHU MOTYT CIIYXKUTb HCTOYHHKaAMU HH(pOpMauuud o (U3MUEecKHX Ipoleccax,
MIPOUCXO/SIINX B 0YaroBOM 00JacTH Ha 3aKIIOYMTEIBHOW CTAaJUHM MOJTOTOBKU KPYIHOTO 3€MIIETPSICEHUS.
Bapuanumn kacaTenbHOTO HampspkeHUs B Oyayuied oOnacTh HyKJealMH IJIaBHOTO TOJYKAa MOTYT OBITh
CJIEICTBUEM 3IIHU30/I0B MEJIJIEHHOT'O CKOJIbKEHUS, ”3MEHEHHSI CTATUYECKOTO I0JIsI HAIIPSKEHUN B pe3yJibTaTe
KOCEHCMHUYECKON WM MOCTCEHCMUYECKON MOJIBUKKU B oyarax (OpIIoKOB, AMHAMUYECKOTO MHUIIMUPOBAHUS
celicCMHYeCKUMHU BOJIHAMU, U3MEHEHUS IOPOBOIO JABJICHUS B PE3yJIbTaTe MEPETOKOB (irona.

B xone paboTel ObLIM MPOAHATU3UPOBAHBI CBEIEHUS O (DOPIIOKOBBIX MOCIEA0BATENBHOCTIX HEKOTOPHIX
KPYMHBIX 36MJIETPSICEHU, TPOU3OIIEIIINX B PA3HBIX TEKTOHUYECKUX YCIOBUAX (OT COOBITUIN, MHULIMUPYEMBbIX
N00bIYel YTIeBOIOPOI0B B KOHTUHEHTAIBHBIX 00JIaCTAX, 10 METAHABUTOB B 30HAX CYOYKIIMH ); BHIITOJIHEHBI
pacyeThbl BEITMYMH BapUallHii 1oJis KyJIOHOBCKUX HAIPsHKEHUH Ha MIIOCKOCTH, COOTBETCTBYIOIIEH MEXaHU3MY
IJIaBHOT'O TOJTYKA M OCHOBHBIX (DOPILIOKOB; pACCUUTAHBI CIBUTOBBIE IMHAMUYECKUE HAITPSKEHUS U iepOopMaliu
B CECMHUYECKHUX BOJIHAX, U3JTy4aeMbIX IIPH MOJBIKKAX B OYarax CeCMHUECKUX COOBITUH.

CornacHo pacueTam, 3HAYEHHUsS JUHAMUYECKHX HANpsHKEHWH, BO3HUKAIOIIMX B 30HaX THIIOLEHTPOB
OCHOBHBIX (pOPIIOKOB U IJTABHOTO TOJIYKA OT 00JIEE pAHHUX COOBITHH, IOCTUIalOT BENIUYMH G ,~ 3Mmna. Ouenku
nedopmanuii cooTBeTcTBYIOT € ~ 10 0TH.e/1. JI0BOIBHO BEJIMKH U BapUallMy KyJIOHOBCKHUX HampspkeHuit. [Tpu
3TOM MpPsIMOE JTUHAMHYECKOE BO3/CICTBHE Ha 30HY pa3jioMa CEeHCMUYECKUMU KOJIeOaHUSIMU OT (hOPLIOKOB
WIHM OT yJIaJI€HHBIX KPYMHBIX 3€MJIETPSCEHUIN BECbMa MAJIOBEPOATHO BBHUJY OYEHb MAJIbIX aMIUIUTY TaKUX
KoseOaHuii. B kauecTBe BEpPOATHOrO MEXaHM3Ma WHUIMUPOBAHUS Mbl paCCMATPUBAEM PE3KOE yBEINYCHHE
MIPOHHUIIAEMOCTH TOPOJI B pa3IOMHOW 30HE. B pe3ynbrare BO3AEUCTBUS CEHCMHUYECKHX KOJeOaHUH,
U3ITyYEHHBIX (POPIIOKaMHU, B IITyOOKMX ydacTKax pa3jioMa C BBICOKMM H30BITOUHBIM JaBieHHEM (irouaa
MOKET MPOUCXOIUTH JEKOJIbMAaTalUsl TPELIUH; YTO, B CBOIO OYEpPEb CIOCOOHO MPHUBECTH K MEPETOKAM
(GIIOUA0B U K YBEJIMYEHHUIO TOPOBOTO JIaBJICHUS B 00JIACTH 3apOXKACHUS OCHOBHOIO pa3phiBa Ha nepudepuu
KOHTAKTHOTO MATHA.

PacueTsl moka3pIBatOT, YTO HU3KAs BA3KOCTh (MIIIOMAA HAa CEHCMOIeHHBIX MTyOMHAaX CIOCOOHA 00eCeYnTh
HEOOXOUMYIO BEJIMYHMHY IbE30NPOBOJHOCTU JJsi HAOIIOAAEMBIX BPEMEH MEXAy IOCIeI0BaTeIbHBIMU

TOJTYKAMH.
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Foreshocks — seismic events that occur in a short interval before the main shock — have long attracted
attention as possible triggers of major earthquakes. It is known that in the vast majority of cases, an earthquake

is defined as a foreshock only retrospectively. Because of this, it is currently considered that the predictive
value of foreshocks is low.
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Despite hundreds of studies, it remains a mystery which processes lead to the initiation of major seismic
events. Since foreshocks are reliably recorded by seismic networks, they can serve as sources of information
about the physical processes occurring in the focal area at the final stage of preparation for a major earthquake.
Variations in tangential stress in the future of the main shock nucleation region may be the result of episodes
of slow sliding, changes in the static stress field as a result of coseismic or postseismic movement in the foci
of foreshocks, dynamic initiation by seismic waves, and changes in pore-pressure as a result of fluid flows

In the course of the work, information on the aftershock sequences of some large earthquakes that occurred
in different tectonic conditions (from events initiated by hydrocarbon production in continental regions to
mega-shifts in subduction zones) was analyzed; the values of variations in the Coulomb stress field on the
plane corresponding to the mechanism of the main shock and main foreshocks were calculated; shear dynamic
stresses and deformations were calculated in seismic waves emitted during movements in the foci of seismic
events. According to calculations, the values of dynamic stresses occurring in the hypocenter zones of the main
foreshocks and the main shock from earlier events reach values of 6,~ 3MPa. Strain estimates correspond to
€ ~ 10, Variations in Coulomb stresses are also quite large. At the same time, a direct dynamic effect on the
fault zone by seismic vibrations from foreshocks or from distant large earthquakes is highly unlikely due to
the very small amplitudes of such impacts.

We consider a sharp increase in rock permeability in the fault zone as a probable initiation mechanism. As
a result of the impact of foreshocks seismic vibrations, crack decompression may occur in deep sections of the
fault with high excess fluid pressure; this, in turn, can lead to fluid overflows and an increase in pore-pressure
in the source area of the main rupture at the periphery of the asperity zone.

Calculations show that the low viscosity of the fluid at seismogenic depths is able to provide the necessary
amount of piezo conductivity for the observed times between earthquake sequences.
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