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AHHoTaLMs. Ha 0CHOBE HOBbIX AAHHBIX O CEIACMUYHOCTI U MaTepuanos 06C1ef0BaHMIi aKTUBHbIX
pa3nomMoB 6bina nonyyeHa MHHOPMaLMS O PErMoHaNbHbIX CeiicMOreHHbIX CTpyKTypax Esponeil-
CKO-AQPUKAHCKOrO CKBO3HOTO TEKTOHMYECKOro nosca. [laHbl KNHeMaTuueckue Xapaktepuctuku
Pa3noMOB, COCTABASIOLNX CKBO3HOI TEKTOHUYECKMIA MOAC, N 3eMNETPACEHNIA, NPOM3OLLEALIMX
B Npefenax 3TuxX CTpyKTyp. AHanN3 rpaBuTaLMOHHBIX aHOMANWIA Ha OCHOBE CMYTHUKOBLIX AaHHBIX
Mno3BONSET MPeAnoNOXUTL, YTO CeilcMoreHepupytolme CTpyKTypbl EBponeiicko-AdpukaHcko-
ro CKBO3HOTO TEKTOHWUYECKOro Mosica UMeKT CBepXrnybokoe NPOHMKHOBEHWE B MaHTUIO, YeM
I onpefenseTca ux BbICOKMIA CeilcMUYeckuii noTeHLman. IToT NOTeHLMan NPOABUACA CUAbHbI-
Mu 3emnetpsiceHnamun B CpegusemHomopcko-Kacnmiickom pernone 6 ¢espans 2023 r. Mocne
3emneTpsceHnii 6 gespans 2023 r. oTMeueHa MUTpaLs CeCMUYECKOii aKTUBHOCTY B CeBEPO-BO-
CTOYHOM HanpaBneHun, B 06nacTn cknagyatoro coopyxexus Kaskasa u Boctouxo-Esponeiickoii
nnatGopmbl.
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Comparative characteristic of regional seismo-generating structures of the European-
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Abstract. Based on new data on seismicity and materials from surveys of active faults, information
was obtained on regional seismogenic structures of the European-African through tectonic belt.
The kinematic characteristics of the faults that make up the through tectonic belt and earthquakes
that occurred within these structures are given. An analysis of gravity anomalies based on satellite
data suggests that the seismogenic structures of the European -African through tectonic belt have
an ultra-deep penetration into the mantle, which determines their high seismic potential. This
potential was manifested by catastrophic earthquakes in the Mediterranean-Caspian region on
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February 6, 2023. After the earthquakes on February 6, 2023, the migration of seismic activity in the northeast direction, in the area of the Caucasus

fold structure and the East European platform, was noted.
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BeefeHue

CKBO3Hble TEKTOHMUECKHe TI0sica — 3TO IIpo-
TSDKEHHBbIe 30HBI JVC/IOKaLWH, TiepeceKaromye Kak
TeOCUHK/IMHAMA, TaK W IuiaTgopmbl. «Brepsbie
TUMOoTe3a O eJUHbIX TeKTOHWYeCKHUX I0scax, OXBa-
THIBAIOIIMX 00/aCTH CaMOro pPaHHEro reoJioruye-
CKOTO CTpoeHwUs, Obuta BbickazaHa H. C. Ilarckum
(1948 r.) 1 fmoka3zaHa Ha MpUMepe 30HBI CyOMepu-
[MOHA/IBHOTO HAaTIpaB/IeHHs], TIPOC/IeKUBaroIIeiics
ot p. Kame! B Caparosckoe IToBomkee, KaBkas u fa-
Jlee B Tipefiesibl apaBuiickol uacTu AdpukaHCKON
ratgopmel. TTomo6HbIe T0sicCa UIMEIOT CBepXIiy6o-
Koe 3ajoxeHue...» [1, c. 176].

CornacHo ¢OpPMYJMPOBKe aBTOpa HaCTOSILLeH
CTaThY, TMOJ CKBO3HBIM TeKTOHHUeCKHUM EBpomeii-
CKO-AQPHKAHCKUM TIOSICOM CJle[yeT TIOHUMAaTh CH-
CTeMy pasHbIX [0 CBOEMl OpHWEHTUPOBKE M KH-
HeMaTUYeCKUM XapaKTepUCTUKaM JN3bIOHKTUBHBIX
[UCJIOKAIUi, TPYNITUPYIOMIUXCS BAOAb CEeBepO-BO-
CTOYHOTO ¥ CyOMepHIMOHATLHOTO HarpaB/ieHni [2].
[ducnokaluy BhIpaXkeHbl B OTJIOXKEHUSIX KalHO30s —
pucest 0caZlouHOM TOJMIIM, 3a4aCTyI0 YHAC/Ie0BaHbl
OT TIOBEPXHOCTH KPUCTA/UTNUECKOM KOPBI U, COT/Iac-
Ho ompefenenuto H. C. Illarckoro (cM. Bhiile),
[IO/DKHBI TIPOHUKATh B 6Gojiee rybOKHe C/I0M JIUTO-
cepsl.

TeKTOHUYeCKUMHM  JUCJIOKALMSMU  CKBO3HBIX
MosICOB  00OYC/IOB/IEHBl  30HBI  Haubosiee WHTEH-
CUBHBIX TeOAVHAMUYeCKUX TPOSIB/IeHNH; C HUMH
CBsI3aHbl OYarv 3eMJ/IeTpSICeHHH, TMO3ITOMY H3yue-
HUe TreofMHaMUUeCKUX XapaKTepPUCTHUK CKBO3HBIX
TeKTOHWYeCKHX T0SICOB TIPe/ICTaBIsIeTCS BeCbMa akK-
TyasbHbIM.

3avactyto jecdopMaliiy, COOTBETCTBYHOILME
3THM I10sicaM, )OPMHUPYIOTCS B 30HaX TVIOTHOCTHBIX
HeomHOpoAHOCTEW 3emyn. [losica CeCMUYHOCTH,
06yC/IoB/IeHHbIE TUHEWHBIMU TIaHETapPHBIMU Heo/I-
HOPOJHOCTSIMH, MOT'YT OBbITh BEIPa’KeHbI aKTHBHBIMHU
pa3/ioMaMH, KOTOpble SIBJSIOTCS JIMIIb  OJHUM
W3 TIPU3HAKOB TIOTEHLIMAIbHO CeWCMOTeHHBIX 30H.
B To ke Bpems TpH BBIZieJIeHUM TaKUX 30H Clle-
[yeT TIPUHUMAaTb BO BHUMAaHHE He BO3MOKHOCTb
OTCYTCTBUS TIPSIMBIX T€0JIOTMUeCKHX MPU3HAKOB pas-
PBIBHOTO HapylleHHs], a Ha/IMuue JIMIIb KOCBeHHBIX
reo@u3UYeCcKUX MeTOZOB, HarpyMep TpaBUMeTpU-
YecKux, CelCMoNIornyeckux u Ap.

I'paBUTAlIMOHHBIE aHOMAWX OTPaXKalOT KOH-
TaKTHI 3eMHO} KODbI, OT/IMYAIOIIUeCs 110 TUVIOTHOCTH.
YeM Oosblile pasHUIIA TIJIOTHOCTEH OJIOKOB 3€MHOM
KOpBI, TeM WUHTEeHCUBHee TMPOUCXOAUT AedopMariusi
Y BeposiTHee BO3HMKHOBEHHe OUaroB 3emseTrpsice-
HUM Ha WX KOHTakTax. YeM TpOTSDKEHHee 30Ha
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KOHTaKTa MJIOTHOCTHBIX HEOAHOPOJHOCTEH, TeM BhI-
e MOXeT ObITb ee CeHCMHUECKUH TOTeHLHaJL.
[TosToMy mnpu pelleHUH 3ajjau BbISBIEHUS Ceil-
CMOTeHHBIX 30H Ha CKBO3HBIX HEOJHOPOJHOCTSIX
sutocdepbl akTyabHBIM TIPeACTaB/IsIeTCsl U3yueHre
VX CBSI3M C [/laHeTapHbIMY aHOMa/IMSIMY FpaBUTaL-
OHHOTO TIOJISL.

MeToamKa uccnefoBaHuiA

PyKOBOACTBYSICH aKTya/bHOCTBIO HACTOSIINX
WCCIIeJOBaHNM, TIOCTaB/IeHa 3aZiaua U3y4deHus TEeKTO-
HUUECKOW TIO3ULIMU CeliCMOreHepUPYIOLUX CTPYK-
TYP B[O/b 30H I7100a/MbHBIX TVIOTHOCTHBIX HEOHO-
pozHocTei. It aHan3a HaMu ObUTH UCTIOTb30BaHbBI
JlaHHble CIYTHUKOBOW rpaBUMeTpuu [3], a Takxe
KapThbl aHOMaJTi Teouja Mo rapMoHrKam 3-i, 10-i1
u 30-11 cTeneHei.

KOHTaKTBl TIIOTHOCTHBIX HEOZHOPOAHOCTEH
BbIZIe/SUITMCE HA OCHOBE KPUTEPUEB pa3pbIBHBIX Ha-
PYILLIEHUH 10 TPaBUMETPUUECKUM AaHHBIM. K Takum
KDUTEPUSIM OTHOCSITCS 30HBI BBICOKMX T'OPH30H-
TalbHBIX TPAJVIEHTOB, CMeHA 3HakKa U COWIeHeHHe
pa3/IMyHO OPUEHTUPOBAHHBIX aHOMAJIUM; Takue 30-
HbI TIPOTHO3UPYIOTCS, KakK MpaBWIO, B [Uara3oHe
BICOT reorga ot +10 g0 —10 m (uHorza B Gomee
IIMPOKOM [IHaria3oHe). BriesieHre TIOTHOCTHBIX
HEOJHOPOJHOCTENl Ha OCHOBE YyKa3aHHBIX BHIIIe
KpUTEpUeB KMeeT CBOM OrpaHMueHus. DTH oOrpa-
HUUeHHs1 OOyCJIOB/IEHBI TeM, YTO WCIIOb3yeMble
KapThl TPaBUTALIMOHHBIX aHOMAJIUM TIPe/|CTaB/IeHbI
B TIPSIMOYTO/BHON TMPOEKLUH, M0 TPUUMHEe Yero
W30/IMHUM 3HaueHWM reousila B BBICOKHX ILIMPOTax
WCKYCCTBEHHO pa3pekeHbl W 30HBI COUIeHEHUs
aHoMaJivii BU3yasibHO He MpocjiexxrBatoTcst. [1o faH-
HOW TIpUYMHE HaJe)KHOe BbI/le/ieHHe KOHTAKTOB
TUIOTHOCTHBIX HeOJHOPOJHOCTeH 3a IpejiesiaMy Ara-
ra3oHa mmpoT 6omee 60° He Bcerga BO3MOXKHO.

CBeleHHs O CEMCMUYHOCTU PErMOHOB B3SIThI
no faHHbIM PefepasbHOTO UCCIeA0BATEIHCKOTO
1eHTpa «EquHass Teodusmnueckasi ciayxba PAH»
(®Ull ET'C PAH), Emporeticko-Cpean3eMHOMOD-
ckoro ceiicMosioruueckoro nentpa (EMSC), Teo-
nornyeckor cayx6br CIITA (NEIC). K aHamusy
ObUTH TIPYB/IEUEHEI pe3y/IBTaTbl MHCTPYMEHTAIbHBIX
HaOJTFO/IeHNH 32 CeCMUUYHOCTRIO 10 2023 T. BKITIO-
YUTEJTBHO.

@aKThl aKTUBHBIX Pa3/IOMOB B T'€0CHHK/IMHAIIb-
HBIX 00J1aCTSIX OUeBUHBI M1 COMHEHHI He BLI3BIBAIOT.
Ha tepputopuu mnatdopm cBefieHust 00 aKTHBHBIX
pas3jioMax ToJiyueHbl MO pe3y/jbTaTaM HCC/iefoBa-
HUM, BBLITIOJIHEHHBIX PS/IOM aBTOPOB [4-6] s
A3suarcko-A¢$pUKaHCKOTO pervoHa. JTH CBefleHUsl
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mo3ke ObUTM [OTIOJTHEHBI HOBBIMHM MaTrepHajiaMy
HaO/TFOIeHNH TI0 TePPUTOPUH Ypano-IIoBo/Kbs, ua-
CTUYHO OTpa)keHHbIMU B [7]. Ha TeppuTopun Ypaso-
IToBO/KbST CBeZIEHHSI O TO3AHEKaHO30MCKUX [IHC-
JIOKalMsIX TI0y4YeHbl B OCHOBHOM [0 MaTepuasiam
CTPYKTYPHO-KapTUPOBOYHBIX U Teo(U3nuecKux pa-
00T, B pe3y/bTare KOTOPBIX MTOCTPOEHBI Te0sIorHue-
CKHe KapThl ¥ Ipo¢uiiy, oATBep K atolljye Hanuure
3[ecb aKTUBHBIX pa3noMoB (puc. 1).

HornonauTensHo B obnact Bosro-Ypanbckoit
CefiCMOreHHON CTPYKTYpPbI akTUBHbIE Pa3/IOMbl TaK-
JKe ObUTM yCTaHOB/EHBI Ha OCHOBe HCC/Ie/[0BaHHS
SMULIEHTPa/bHbIX 30H CH/IbHBIX 3eMJeTpPSICeHuH,
B uactHoctu [llankapckoro (26 anpesns 2008 r.), nmpu
KOTOpPOM MpOHU30111/1a MOJBMXKKA 10 NPOTSHKEHHOMY
[ITankap-Akcaickomy TpaHC(HOPMHOMY pa3JioMy Ce-
BEPO-BOCTOYHOTO MPOCTHUpaHus [7].

Ha AdpukaHo-ApaBuiickoi riardhopme moMu-
MO OmnyO/lMKOBaHHBIX [JaHHbIX [8,9] B KauecTBe
Jl0Ka3aHHbIX (DaKTOB aKTHBHBIX pa3/IOMOB CJIy>KaT
3a/JOKyMeHTHPOBaHHble MaTepuasbl UCC/lefioBare-
Jielf, yCTaHOBUBIIMX Ha/lW4Me TaKUX Pa3jioMOB MPU
3KCTMepTHOM 00C/1e/JOBAHIM eCTeCTBeHHbIX I'e0I0TH-
yeCKUX oOHakeHul (puc. 2).

Pe3ynbTathbl MCCNE[0BaHMIA

B  mpenenax  Eporeticko-AdbprKkaHCKOTO
CKBO3HOT'O TEKTOHWYECKOTrO I105ICa BBIZEJISAIOTCS pe-
TMOHa/IbHble  CeMCMOreHepUpYIolLjie CTPYKTYpBbI:
Bonro-Ypaneckasi,  CpennzeMHOMOpCKO-Kacmuii-
ckag, WoppaHckas, KpacHomopckas, BocTtouHo-
AdpukaHckas, LlenTpansHo-AdprkaHckas (puc. 3).

Boneo-Ypanbckasa auHus Oegpopmayuil  (CM.

puc. 3) JIeBOCTOPOHHETO CABWUrA OTHOCUTCS K 30HE
C YyMepeHHBIM YPOBHEM CeHCMUYHOCTH. JTa 30Ha
oTIpeZie/isieTCsl CeBepO-BOCTOYHBIM TIPOCTHPaHUEM

p. Tepca

T10J1s1 CEICMUUHOCTH, XapaKTepH3yHOLUMCS BO3HUK-
HOBEHHWEM CHJ/IbHBIX 3eMjieTpsiceHui — 26 arpessi
2008 . (M = 5,3) OT 0uaroBOil 30HBI JApeBHell
Bocrouno-EBporietickoit miiatdhopMbl 1 3eMeTpsi-
cenueM 4 centsiops 2018 r.(M = 5,4) or ouaroBoit
30HBI B TIpe/iefiaX repLHCKOM CKIa[uaToCTH Ypara.

Boneo-Kacnuiickas auHusi degpopmayuti (cm.
puc. 3) COCTOUT W3 [IBYX MepPUIHOHAbHBIX CTPYK-
TYDP IIPaBOCTODOHHETO U JIeBOCTOPOHHETO C/IBWTA.
HanHasi nvHUS uWMeeT CyOMepHAMOHA/NBHOE Ha-
ripaeyieHre. B npefenax 3Toi JuHUM JedopmaLuit
W3BECTHBI CU/IbHBIE 3eMJIeTpsiCeHUs — 25 Hos0ps
2000 r. ¢ marautymoit 6,2 u 6 gekabpst 2000 T.
¢ MarHuTyzou 7,3. O6a 3eMyieTpsiCeHUs] HaXOAATCS
B TpejlesiaX IIIOBHOM 30HbI a/IbITAMCKON CK/laJuaTo-
ctu KaBkas-Konetzara u snurepiipHckoi CKudCcko-
TypaHckoii riaTopMmsl.

ComtacHo ganueiv UL ET'C PAH, peluenus
MeXaHW3Ma ouara JJisi 3eMJeTpsiceHus 25 Hos0ps
2000 r. yka3biBaeT Ha cbpoc u cbpoco-casur. Ho-
Jla/ibHbIe TUIOCKOCTH TI0 pasHbIM pPelleHUsM UMeroT
OpHEHTALIMI0 FOTO-BOCTOYHOE U CyOMepHANOHAIb-
HOe HarlpaB/ieHUs.

Pemenvie MexaHr3Ma ouara [Jjisi 3eMIeTpsice-
Hus 6 fekabps 2000 r. ykasbiBaeT Ha cbpoco-
C/iBUT, HO TipeobsazaeT B36POCOBasi KOMIIOHEHTa,
JBIDKEHHe B oOdare IPOMCXOJUT TOJ [eicTBHeM
CKUAMAIOIINX HaIpsUKeHUH, OCH CKatusi Cyoropu-
30HTa/IbHBI U OPUEHTHUPOBAHbI CyOMepUMOHAIBHO,
YTO I10 HalpaB/IeHUIO COBIA/laeT C celicMoreHepupy-
IOIIUMH Pa3/IOMaMH.

CpeduzemHomopcko-Kacnutickas auHus degpop-
mayuil (cM. puc. 3) JeBOCTOPOHHero CABWra Ha-
XOAUTCS B obmactu anbluiickod KaBka3-AHaro-
JIMMCKOM CK/IaZiuaToCTH, KoTopasi chopMupoBaiach
To/J| Bo3JelcTBUeM [JaBjeHus ApaBUNCKON TUIUTHI,
a ee CeBepPO-BOCTOYHOE TIPOZOJDKEHHE TPOXOAUT

10 km

p. Boara

Puc. 1. AKTUBHBIH pa3/ioM Ha Tepputopun BocTouHo-EBporneiickoii miathopMsl (MTPUBO/DKCKAst 4acTh EBporieiicko-AdprkaH-
CKOTO CKBO3HOTO TeKTOHMYECKOTO 1osica) (LIBeT OH/IaiH)
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Puc. 2. AKTUBHBIH Pa3/ioM B 00H&)XEHHsIX HeoreHa apaBUCKOW yacTi AQprKaHO-ApaBUHCKO# 1atdopmel. CripaBa KpyIHbIM
I/IAHOM T10Ka3aHO BepTHKa/lIbHOE CMelljeHre TIacToB 110 pasnomy ((oro aBropa) (LiBeT OHJlalH)

no Ckudcko-TypaHckoil 1 yacTuuHo 1o BoctouHo-
EBporneiickoii mnardopmam. JTa uHUS Aedopma-
UMl SIBASIETCST 30HOW C BBICOKMM YDOBHEM Ceil-
CMUYHOCTU U OTIPEJIeNISIeTCsl TTPOCTUPAHUEM TI0JIsk

CeliCMUUHOCTH B CeBEepO-BOCTOYHOM HarlpaB/IEHUH.

YKasaHHas celicMOTeHHasi CTPYKTypa XapaKTepHu3y-
€TCsl CWIBHBIMU 3eMJIETPSICEHUSIMU, OIHO M3 KOTO-
pbIxX Tpou3onio 6 despans 2023 1. B 1 u. 17 mMuH
(no I'puHBMUY) U KMMeJO MarHUTYAy IO pasHbIM
orpejeneHusM oT 7,8 1o 8. PelieHue 111 MexaHu3Ma
ouara 3TOTO 3eMJIETPSCEHUs] IOKa3bIBaeT, UTO HO-
JanbHas miockocTb NP2 opueHTHpOBaHa Ha IOro-
3anaz, comtacHo ®UII EI'C PAH u NEIC u Ha ce-
Bepo-BOCTOK coryiacHo JIOMOHT-loxepTCKO 3eMHO
obcepBaropun (CIHA). Tun ABWXKEHUS TIO TIJIOC-
koctu NP2 /1eBOCTOpDOHHMI CJIBUT, UTO B 1I€JIOM
COBMAa/ZiaeT C HampaB/leHWeM U KuHemaTukoil Cpe-
nIM3eMHOMOpPCKO-Kacruiickoit nmuauu fedopmaiyii

(puc. 4).

leonorus

Ipyroe 3em/eTpsiceHle ¢ MarHUTYA0M 7,8 mpo-
u3onwio 6 geppanst 2023 1. B 10 u. 24 muH (110 ['puH-
Buuy). 3emsieTpsicenust 6 deppansa 2023 1. MOXXHO
CUMTaTh OJHUMH W3 Haubosiee CWIHHBIX U3 BCEX
3eMJ/IeTpsiICEHUl, TeHepUpyeMbIX CTpyKTypamu EB-
porelicko-AppHUKaHCKOTO CKBO3HOTO TeKTOHUYeCKO-
ro nosica. [Tocne 3emneTpsiceHunit c MarHuTyfamu 7,8
u 8,0, npousoiueanmx 6 pespass 2023 ., B TeueHue
[IHSl TIPOZ0JDKA/IUCH 3eMJ/IeTPSICeHUsI C MarHUTY[0M
1o 6. OnMLIeHTPBI 3eMeTpsiceHnit 6 peBpansa 2023 1.
TPUYpPOUeHBbI K pa3jioMaM, KOTOpbie UMeIOT CeBepo-
BOCTOUHOE HaripaB/ieHHWe U Haxo[saTCs B CUCTeMe
CpenrzeMHOMOpCKO-Kacruticko#t Hum fedopma-
it (cm. puc. 4).

B nocnepytomee Bpemsi Bonb CpeanseMHO-
MOpCKO-Kacrmiickoli inany fedopmarivii pozo-
JKUTUCH 3eMeTpsiceHusi ¢ M > 4 ¢ 0fHOBPeMeHHOH
SIBHO BBIDa)KEHHON MUrpauyeil ceicMUYecKkol ak-
THUBHOCTU Ha CeBepO-BOCTOK. B mocrepyrolem ot-
MeUeHO BO3HUKHOBEHHE 3eM/IeTpsicCeHUN B paiioHe
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CK/IafiuaTtoro coopykeHusi KaBkasa u fanee B Bo-
cTouHoli Tipumopckoit uactu CeBepHoro Kacmus
BocrouHo-EBporeiickoit miatdopmel. Yxe B Tipe-
ZIenax ApeBHed rardopmel, o AaHHbIM EMSC,
13 deBpasst 2023 1. BO3HUKIIO 3eMyieTpsiceHre ¢ M =
= 4,9; uadopmalys 0 HeM 110 JaHHBIM 3TOTO LIeHTPa
npuBezieHa Ha puc. 51,

Puc. 3. OcHoBHbIe TuHMM JedopMaliiii, COOTBETCTBYIOLLHe
celicMoreHepUPYIOIIUM CTPyKTypam EBpomnelicko-AdpukaH-
CKOT'O CKBO3HOT'0 TEKTOHUY€eCKOTO 110sica: 1 — STULIeHTPhI Hau-
6oJ1ee CH/ILHBIX 3eMJIeTPSICEeHHH, POM30LIE/IINX B Ipejesiax
Kayk0i TMHIH iedhopMaLyii (60/bLIMIA pasiyC OKPYKHOCTH
COOTBETCTBYET GO/BIIAM 3HAYEHUAM MArHUTY| — HOACHEHHs
B TeKcTe); 2 — JMHUM JAedopMalLii: a — YCTaHOBJIEHHbIE,
6 — nipeanonaraemeie; VU — Bosro-Ypaneckas, VC — Bosn-
ro-Kacnutickast, MC — CpegusemHoMopcko-Kacruiickas, I —
Noppanckas, RS — Kpacnomopckast, EA — Boctouno-Adpu-
kaHckasi, CA — LlenTpanbHo-AdpuKkaHcKast (LBET OH/IalH)

3emsieTpsicenue 13 ¢espans 2023 r. mpouso-
LIJI0 B OUaroBOil 30He, KOTOpasi HaxOOUTCs B 30HE
couseHeHUs JIMHUN Jedopmauuii — Cpeausem-
HoMopcko-Kacnuiickoit u Bosro-Kacnuiickoit (cM.
puc. 3). B sToii 30He B niepuog ¢ 2005 mo 2020 r.
no fgauHeiM EMSC, mpowusouuio 25 3emserpsice-
HUI C MarHuTtyaou go 4,4, 4To CBUJETeNbCTBYeT

0 I0CTaTOYHO BBICOKOM CEHCMIUYeCKOM IOTeHIHase
YKa3aHHO} 0YaroBoii 30HbI.

Hopoanckas nunus degpopmayuii (cMm. puc. 3)
JIEBOCTOPOHHET0 C/IBUTa OTHOCUTCS K 30HE C BBICO-
KHM YPOBHEM CeliCMUYHOCTH; OHa HaXOJWUTCS B apa-
BUMCKON uacTu fpeBHell AQpukaHO-ApaBUMCKOMN
11aTOpMBI, XapaKTepu3yeTcs IojeM CeMCMHUHO-
CTH MepHMOHAJLHOTO HampaeseHus. Haubornee
CWJIBHOE 3eMJIeTpsiCeHHe, U3BeCTHOe B TIpefiesax
3TOH 30HBI, MpoW30III0 22 Hostopst 1995 . ¢ M =
=7,2.

N CE

Puc. 4. Tlono)keHue 3MULIEHTPOB Hanbosiee CUIbHBIX 3eMJie-
TpsiCeHuH, mpou3ore uux 6 gespasst 2023 I. OTHOCUTEIBHO
Pas/IoMoB JIeBOCTOPOHHero cAsura CpeziuseMHOMOpCKo-Kac-
TTUIACKON JIMHUU JleopMariyii: 1 — 3MULieHTPHI 3eMJleTpsice-
HUM C yKa3aHUeM MarHUTY/bl; 2 — TeKTOHUUeCKHe PasjioMbl:
a — yCTaHOBJIEHHbIe, 6 — MpeionaraeMble (Ha Bpe3kKe T0Ka-
3aHa ceporpamma ouara 3emeTpsiceHusi 6 ¢epanst 2023 .
c M = 8,0) (uBeT oHJIaliH)

KpacHomopckas  auxus  depopmayuii  (cMm.
puc. 3) pacTsbKeHus B rpejienax ApeBHel AdpukaHo-
Apasutiickoit miaTopMbl OTHOCUTCS K 30HaM C BbI-
COKHM YypOBHEM CeHCMUYHOCTH, XapaKTepu3yeTcs
NojieM CeMCMUUHOCTU IOr0-BOCTOYHOIO Harpabrie-
HUsl, COCPeJOTOYEeHHbIM Bo/b TpabeHa KpacHoro
Mopsi. OfiHaKO OGOJIBILIMHCTBO 3eMJIETPSICEHUI 3TOH
celiCMOTeHHOM CTPYKTYpbl XapaKTepU3yeTCs Mar-
HUTYJHBIM YPOBHEM 10 5, UCK/TFOUEHHe COCTaBJIseT
3emsteTpsicenue 8 utong 2013 . ¢ M = 5,5.

BocmouHo-Agpuxarckas auHusa [edopMaiiit
(cm. puc. 3) pacTsbkeHUsI CBsi3aHa C pU(TOBBIMU

Mndopmanys o 3emneTpscenny 6bina yaaneHa c caiita EMSC 14 despans 2023 r. ITepsuunas uH(OpPMALKs 0 3eM/IeTPSCeHUH
COZIep>KUTCSI Ha caliTe MOHUTOPMHTa 3eMyleTpsiceHuit: https://www.volcanodiscovery.com.
2TTo sauubiM EMSC u ®UI] ET'C PAH, B aHHOiA 0uaroBoii 30He 25 arpensi 2023 I. MPOM30LLIO ellie 0JHO 3eMeTpsaceHue ¢ M =

=4,5.
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Testimonies

Summary Maps

Pictures

You felt this earthquake. Tell us!

Magnitude mb 4.9

Region WESTERN KAZAKHSTAN
Date time 2023-02-13 02:10:01.6 UTC
46.03 N; 53.82 E

Depth 10 km

Location

Magnitude mb 4.9

Region WESTERN KAZAKHSTAN
Date time 2023-02-13 02:10:01.6 UTC
Location 46.03 N; 53.82 E

Depth 10 km

Distances 191 km ESE of Atyrau, Kazakhstan / pop: 180,000 / local time: 07:10:01.6 2023-02-13

52 km SE of Karaton, Kazakhstan / pop: 8,900 / local time: 07:10:01.6 2023-02-13

Source parameters reviewed by a seismologist

More information at:

Kazakhstan National Data Center, Institute of Geophysical Research Almaty, Kazakhstan
Geophysical Survey. Russian Academy of Sciences Obninsk, Russia

Puc. 5. CkpuHIoT crpanuLpsl ¢ caiita EMSC c undopmatueii o 3emsetpsicenuu 13 ¢espasst 2023 1.

CTPYKTypaMHu adpuKaHCKod 4YacTu JpeBHedt Ad-
pUKaHO-ApaBuiickod mnnardopmbl. COBOKYIHOCTh
CTPYKTYP 3TO CeliCMOTeHHOM 30HBI BHITSHYTa B Cy0-

MepHAOHAa/JIbHOM M IOr0-BOCTOYHOM HallpaB/I€HUAX.

OHa OTHOCUTCSI K 30HaM C BBICOKUM YPOBHEM
CeMCMUYHOCTHM U XapaKTepu3yeTCsl YaCTbIM BO3HUK-

HOBEHUEM 3eMJIETPSICEHUM C MarHuTyzou Oonee 5.

Camoe cuibHOe 3eMyIeTpsiCeHHe, 3apervuCTpUpOBaH-
HOe B TipefiesiaX yKa3aHHBIX PUGTOBBIX CTPYKTYD,
npousonuio 5 nekabps 2005 r. (M = 6,9). Tlo gaH-
HeiM ©UILL EI'C PAH, gBrkeHue B ouare 3em/eTpsi-
cenusi 5 ekabpst 2005 I. MPOU30IILIO TIO AeHCTBUEM
PacTArUBarOLIUX HarpsDKeHUH, OpPUeHTUPOBAaHHBIX
B cybumpotHoMm Hampapienud. ObGe HoOpanbHbIE
TJIOCKOCTA MUMEIOT O/M3Kue TpocTupanus (cybme-
PUIVOHAIBHBIE), UTO COOTBETCTBYET HArIpaBJIEHHIO
pa3znoma (cM. puc. 3). Tum aBmKeHUsi— cOpoc.
LlenmpanvHo-Acppukanckas auHus pAedopma-
Ui (cMm. puc. 3) TIpPaBOCTOPOHHEro CJBWra Iie-
pecekaeT BCIO a(pUKaHCKyH0 uacTb ApaBUMCKO-
AdpukaHcko riathopMel C F0ro-3arnazia Ha ceBepo-
BOCTOK. VMesi A0CTaTOYHO OOJIBIIYIO TPOTSKEH-
HOCTb, 3Ta JUHUS AedopMarii XapaKTepusyeTcs,
TeM He MeHee, HU3KUM YDOBHEM CeMCMHueCKOUN
aKTUBHOCTH C BO3HUKHOBEHHEM OTHOCHTENBLHO CJ1a-
ObIX U peAKUX 3eMJIETPSICEHUM C MarHUTY/amu,
He TIpeBbIIAIIMU 4,5.
LentpanbHo-A(pUKaHCKUN CIBUT HAXOOUT OT-
pakeHWe B aHOMa/UsiX Treouzia M0 TapMOHUKam
30-i1 creneHu. BmecTe ¢ TeM rpaHuija Mexzay Io-
JIOXKUTENIbHBIMA M OTpHULaTe/IbHBIMUA aHOMaJUsIMU
reovja 1o rapmMonukam 30-i cTerieHu He BBITVISIAUT
B JJOCTATOUHOW CTEIeHU KOHTPACTHOM, CBS3b 00sia-

leonorus

CTU CMeHbI 3HaKa aHOMasui ¢ uHuelt fedopmatiyit
LenTpanbHOo-AppPUKaHCKOTO CIBUTA, OAHAKO, TPO-
cnexxuBaercsi (puc. 6). KoHdurypauus KoHTakTa
aHOMa/Iii TO03BOJISIeT TIPeAroNoKuTb, uTo LleH-
TpanbHO-AQpUKaHCKas uHUs JedopMaiuii Ha ce-
Bepo-BOCTOKe He orpaHuuMBaeTcsi KpacHOMOpCKoi
CTPYKTYpO#i, a IpOAo/DKaeTcsl Jajee Ha CeBepo-
BOCTOK B 00/1acTh apaBuiickodi yacti AdpukaHo-
Apaewuiickoli TIaTQOpMBI U Janee, 10 BCell Bepo-
STHOCTH, B 00/1aCTh a/NbITUHACKON CKIaguaToCTH (CM.
puc. 3, 6).

CBsI3b KOHTaKTa aHOMasuii reouza c LleHTpasib-
HO-A(PUKAaHCKUM CABUTOM B 00/1aCcTH apUKaHCKOM
yacTy r1atdopMbl 60/1ee OUEBHTHON MPEICTAB/IAET-
cs1 mo rapMoHuKaMm 10-i1 crenenu (cM. puc. 6).

[lo aHomManusiM reouzja rapMoHMK 30-i
u 10-i cTemeHell Takke YBepeHHO OTOOPaXKaroTCs
cybMepuMioHasbHBIE TMHUU AedopManuii BocTou-
Ho-EBponeiickoii u Ckudcko-TypaHckoii matdopm.

Hauborsbliiee COOTBETCTBYE JIUHUMN CeHCMOTeH-
HbIX Jedopmaldii 30HaM COUJIeHEHUsI aHOMaslui
reoy/ia orpezie/nsieTcsl IpY aHaIM3e TAaKOBBIX M0 rap-
MOHMKaM 3-ti crerneHu (cMm. puc. 6). Takue cooT-
BETCTBUS JIMHUSIM JiechopMal[iii CeBepO-BOCTOUHOTO
HarmpaB/IeHUs1 OTMeueHbI B 00/1acti BocTouno-Erpo-
TMeNCKOM TIaTGOPMBI, CKIauaThiX obsactel Ypania,
Kaeka3a v BoctouHoii AHaTo/iuu, CyoMepHIuoHa b=
HOTO HaripaB/eHusl — B 00/1aCTH apaBUICKOW YacTH
AdpukaHo-ApaBuiicKoii 11aThopMbl U F0r0-BOCTOU-
HOTO MTPOCTHPAHUS — B 00/1aCTH a)pUKAHCKOM YacTu
AdpukaHo-ApaBuiickoit TiaTGopMel.

YuutbiBasi ryOWHHbIE XapaKTePUCTUKYA aHOMa-
JIUli reorfia AJisi TaApMOHUK Pa3HBIX CTeTieHe MOXKHO
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Puc. 6. TlonoxeHue JMHUMA CeliCMOreHepHUpyOLIMX AehopMaLiii M0 pe3y/bTaTaM aHa/IM3a aHOMaJMi TTOBEPXHOCTH reou/a

o rapmMoHuKam 30-¥i(a), 10-i (6) u 3-i1 (8) creneHu: 1 — MAaKCUMyMbI aHOMa/IUi reon/ia, 2 — MUHUMYMBbI aHOMa/uii Teonsa;

o6slacTi CMeHbI 3HaKa aHOMaJIMi reoria rapMoHuK: 3 — 30-i cTenenw, 4 — 10-i1 creneny, 5 — 3-i creneny; 6 — IMHUN CeicMO-
reHepUpYIOIINX Pa3/iOMOB: d — YCTaHOBJIEHHbIE, 6 — Mpe/rioaraemMble (L{BEeT OHIaiH)

8
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TIPEATIONOKUTD, UTO UeM HIDKE CTeleHb FapMOHUK,
COOTBETCTBYIOIMX TeM WM UHBIM aHOMaJIUsIM, TeM
bonee rybokKWe COM 3eM/IH B 3THX aHOMAJTUSAX
HaxoJdT oTroOpakeHue. VIHBIMH C/IOBaMH, MOXKHO
CUMTaTh, YTO HaubosIee TTyDOKOe 3ajI0’KeHre UMEIOT
JVHUM AedopMaliuii, oTobpakaroIiyecs B aHOMaJlu-
sIX reoujia 3-U CTereHuU.

OCHOBBIBasICh Ha COTOCTABJIEHUH aHOMAJTUM
reouja C JaHHBIMHU JIPYTUX reou3nuecKnx Uccie-
[IOBaHWI: CITyTHUKOBOM MarHUTOpPa3BeKH, TyOuH-
HBbIX CelCMUYeCKHUX MeTOJI0B, CBeJleHHI O 3aTyxa-
HUM CeliCMUYeCKUX BOJTH 3eM/IETPSICEHUH U Ty OuHe
TUIIOLIEHTPOB 3eMJ/IeTPSICeHUH, — MO’KHO KOCBEHHO
OTIpeeNIUTh yOUHY HeOIHOPOJHOCTeH, 0ToOpaXka-
OIIUXCS B 9TUX aHOMAJTHSIX.

B aHomanusix reouga o rapmoHukam 30-# cre-
e’ 0TOOpa’karoTCsl HeOJHOPOJHOCTU BepxHeil ua-
CTU 3eMHOUN KOPBI.

IpucyTcTBue B UTOCHEpe 30H C HAUMEHBIIUM
3aTyxaHueM CelCMUUeCKUX BOJH OT 3eMJIETPSICeHU
€ mIyOMHaMH{ 04aroB, IpeBbImaromyx 20 KM, UX co-
OTBETCTBHE B IUIaHe 30HaM COUJIEHEHHs] aHOMAJHi
reousla, a TakXe MaTepuasbl IyOWHHOW ceicMo-
pasBenku [2, 10, 11, 12] garoT oCHOBaHHWe CUUTATh,
YTO aHOMa/Mu reouja no rapMoHukam 10-i cremne-
HU 0TOOPa>)KaloT HeOJHOPOJHOCTH, PACIIOI0KeHHbIe
Ha m1ybuHax 7o 60 KM.

CeiicMOreHepUpyHOLIie CTPYKTYPhl, COOTBET-
CTBYIOIIIMIE 30HAM COWIEHEHHS AHOMA/IMi Treouja
10 TapMOHMKaM 3-f CTereHd, BUAVWMO, UMEIOT 3a-
JIO’)KeHYe, 3HAUWTE/ILHO TIpEeBBIIAtolee [TyOUHY
CTPYKTYD, OTPaKAIOIIMXCS TI0 aHOMA/IUsIM TeoHza
10-# ctenenu. CoryiacHO JaHHBIM O TTyOHHE OuaroB
3eMJIETPSICEHHH, MOXKHO CJieJIaTh BBIBOJ, O TOM, UTO
VHUM fedhopMalivii, OTPaXKaIoIIUeCs: B aHOMAJTUSIX
reouja rapMOHUK 3-i1 CTeleHH, HaXOJSTCsI B MUHTep-
Basie mybuH 10 150 KMm.

3aKnyeHune

dakT cymectBoBaHusi EBpomneiicko-AdprkaH-
CKOTO CKBO3HOIO TEKTOHWYECKOTO TI0sicCa HaXOAUT
CBOe TIOATBEp)KJeHUe B Marepuasax CIIyTHUKOBOU
rpaBUMeTpUYecKor cheMkH. [1o pe3ysbTatam u3y-
YyeHHUs1 paclipeie/ieHus1 aHoMasluii reoyd/ia o rapMo-
HUKaM pasHbIX CTeTeHel BhISBUIACh 0COOEHHOCTD,
3aK/IIoyarollascs B M3MeHeHWU HarlpaB/IeHUil KOH-
TaKTOB aHOMaJIvii IpU nepexozie yepes LleHTpasibHO-
AbpHKaHCKYIO JUHHIO lehopMariui.

FOxxuee IlenTpansHO-AdpUKaHCKO JIMHUY Jie-
(dopmalii KOHTaKThl aHOMajWid BCEX TapMOHHUK
VMeIOT HamnpaB/eHHde C CeBepo-3arajia Ha Hro-Bo-
CTOK.

K ceBepy ot LlenTpansHo-AdpUKaHCKOW TMHAN
nedopmaliii KOHTAaKThl aHOMa Wi pa3HbIX TapMo-
HUK MEHSIIOT CBOIO OPHEHTUPOBKY, a UMEHHO CeBepo-
BOCTOUYHOE HarlpaB/ieHue 0TMeuaeTcs JJ1s TapMOHUK
3-fi cTerneHu, MepUAMOHA/IbHOE — [JIsI TaPMOHHK
10-#1 cTeneHu U ceBepo-3anajHoe — JJisg FapMOHUK
30-# cternenu. /JJaHHOe 0OCTOATENBLCTBO, OUEBU/IHO,
CBU/IeTe/IbCTBYET O IlepeCcTpoMKe CTPYKTYPHBIX I1/1a-
HOB TTyOWHHBIX JIMHWH JledopMaliiii TIpy Mepexo/e

leonorus

ot Gosee paHHe#l (a3el TeKTOreHe3a K Ooee 1o37-
Helf; BCe yKa3aHHbIe TMHUM JlehopMaliiii UCTIBITAIN
aKTHBU3ALUIO B TI03/IHEKAHO301iCKOe BpeMms.

B mnpemenax  Epporeiicko-AdpUKaHCKOTO
CKBO3HOTO TEKTOHMUYECKOrO I0sica CeMCMUUHOCTD
YCTAHOB/IEHA [i/II PeruoHalbHBIX CTPYKTYp BCEX
HarpapieHuil. Kak ciemyer w3 aHa/mm3a MarHUTYQ
3eMJIeTPSICeHUM, celicMOreHepUpyIollie  CTPYK-
TYpbl aJILITUMCKOM CKIa[UaTOCTH, HaXOZSILUecs
B Tpejiesiax KOHTAKTOB aHOMaJIMM reoufia, UMeT
ceficMMuecKuil TOTeHLUa, JOCTAaTOYHbIM //1s1 BO3-
HUKHOBEHUsI 3eMJIETPSICeHUM C MarHuTyzou 1o 8.
B cBeTe MMEOLIMXCS JAHHBIX HAUOO/IBIINM CeHACMU-
YyeCKHM IOTeHIanoM 00/1a/jatoT CTpyKTypsl Bonro-
Kacnutiickoii u CpesnsemHoMopcko-Kacnuiickoid nu-
Hull fedopmavuii.

HesaBucumble wucciiefoBaHusi, OCHOBaHHbIE
Ha TOCTPOeHUH TpadUKOB IMOBTOPSEMOCTU 3eMiie-
TpsICEHMI, TIpOBe/IeHHbIe aBTOpamMu paboThl [13],
MO3BOJIW/IM Cle/laTh BbIBOJ, O BO3MO)KHOCTH BO3-
HUKHOBeHUs1 B mpefenax Cpe3n3eMHOMOPCKO-
Kacrmtickoit simHuM Aedopmaiiuii 3emMseTpsiCeHU,
MAarHUTy/bl KOTOPBIX MOTYT TpEBbILIATh HabJIro-
JleHHbIe 3a UHCTPYMEeHTa/bHbINA Tieprof. [1pu 3Tom
OueBH/IHA MHUTpaLUsi CeHCMUUeCKOW aKTUBHOCTU
Bromb  Cpe3n3eMHOMOpPCKO-KacTuiickod  JTMHUM
nedopmaiiiii B CeBepO-BOCTOUHOM HarlpaB/ieHUN
C TIOHIDKeHHeM MarHUTY[, BepOSITHBIX 3eMJeTpsi-
ceHUlt 7o 7 — B palioHe CKJ/IafiuaToro COOpPY’KeHUst
KaBka3za. Mwurpauusi celcMUYeCKOi aKTUBHOCTU
Jlanee B CEBEPO-BOCTOYHOM HaripaBieHuu ot Ckudg-
cko-TypaHckoit tuiatdopmbel  uepe3 BocrouHo-
EBporieiickytio 1wiat¢popMy [0 CK/IQAuyaToro co-
OpY)KeHUs1 Ypa/ia TakKe MOXKeT CONPOBOXKAATbCs
BO3HUKHOBEHHEM MECTHBIX OUaroB 3eMJIeTPSICeHHUI
C MarHuTygou 1o 5,5. Hapsiny ¢ BO3HMKHOBeHHEM
MECTHBIX QYaroB CJieJyeT MPWHUMAarb BO BHHMa-
HUe U BO3MO)KHOCTb YCUJIEHHSI WHTEHCUBHOCTH
COTpSICEHWI BBHJY HE3HAUMTESbHOTO 3aTyXaHUs
celicMUUYeCKUX BOMH BJO/Mb MepPUAUOHABHBIX
CTPYKTYP CKBO3HOTO TEKTOHHUECKOTO IIosica TIpU
3eMJIETPSICEHUSIX OT YyAajeHHBIX OdaroB o6sacTu
aJILITUIMCKON CK/IaZiuaTOCTH.

[laHHOe 0OCTOSTENBLCTBO CJIEAYeT YUUTHIBATh
TIpY OL|eHKe CeliCMMYeCcKOH OMacHOCTH PETrMOHOB.
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