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[ oHHble ceiicMonornueckue HabmoaeHus B [lepcuackom 3ainBe 3a HEMPOIOJKUTENbHBII Tepro O3B0~
JIWJIU OOHAPYXUTb caabble 3emiieTpsiceHust ¢ MarHutynamu (M; = —0.2—2.9), oyaru KOTOpbIX pacroaoxe-
HbI B MAHTHUU TOJI €T0 aKBaTOPUEN U 1o TOpHbIM MaccuBOM 3arpoc. Ha paspese, mocTpoeHHOM BKPECT Oe-
perosoii TuHuM [lepcuackoro 3amBa, Iox ropaMu 3arpoc MPOeKIIMKY 04aroB 0OHAPYKEeHHBIX 3eMJIeTpsice-
HUI 00pa3yloT ceiicModOKalbHbIE CIOM, KPYTO Iafalllue B MaHTUIO Ha CEBEPO-BOCTOK IO ITyOUH
120—180 xkm. IIpocTpaHCTBEHHOE pacHpeesieHIe CHUIBHBIX U CPeIHEN CUJIBI 3eMJIETPSICEHUI, TOJTyYeHHOE
M0 JaHHBIM YTOYHEHHOTIO KaTtajora 3emMiieTpsiceHuii I'eonornyeckoit ciayx6nl CIIIA 1 MexayHaponHOro
ceiicMoniornyeckoro katajora ISC, He TIPOTUBOPEYUT pacIpee]ICHUIO 09aroB MUKPO- U CIa0BIX 3eMIie-
TpsICEHUI, a JOMOJHSET ero, 006pa3ysi OTAENbHBIN celicModoKaabHbIN cioii. CorjacHO MOJyYeHHbIM B pe-
3yJIBTaTe MOHHBIX CEMCMOJIOTUYECKHMX HAOJTIOMEHUI TaHHBIM CEMCMUUYECKH aKTUBHBIMM SIBJISIETCSI BCS TOJI-
111a 3eMHOIi KOPBI pailoHa U BepXHsIs MAHTHSI, & HE TOJIbKO BEpXHUE CJIOU KOPbI, KaK 3TO MPENCTaBICHO B
psine my6iukaunii. Bo3MoXXHO, KOJJTM3MOHHBIE TTPOLIECCHl M COTTPOBOXKIAIONINE UX SIBJICHUS (MaHTUITHAS
CEMCMUYHOCTD U pa3pyllieH1e TPAHUTHOTO CJI0S1 36MHOM KOPBI) CBSI3aHbI C TIPEANOIaraeMblM HATMYUEM U
BpalllecHHEeM TTOBEPXHOCTHY 3eMJIM C LIEHTPOM BpallleHusI B paiioHe o. Kump.
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BBEAEHWE

JloHHBIE ceiicMoJlornyeckrie HaOMIOACHUSI C UC-
MOJIb30BAaHMEM BBICOKOYYBCTBUTEIBHBIX MOPCKUX aB-
TOHOMHBIX CEeMCMMYECKMX CTAHLUNA SIBJISIIOTCS CIOX-
HBIMM U1 BeChbMa 3aTpaTHbIMU paboTaMM, KOTOPEIE He-
00XOIMMO IIPOBOIUTH C LIEJIbIO IOJIyIeHUS JAHHBIX JIJIsI
OLIEHKM CEMCMUYECKOI OMaCHOCTU MPU MPOEKTUPOBA-
HUM OEeperoBbIX COOPYKCHUM ITOBBIIIEHHON OTBET-
CTBEHHOCTH, KoTopoii sBisieTcas ADC bymep. I1pu
9TOM IToJy4aeMasi MTH(POpMausi 0 MECTHBIX 3eMJIe-
TPSICEHUSIX U3y4aeMOTO palioHa MPEeACTaBIIsIeT HECO-
MHEHHYIO IICHHOCTD IUISI PEIIeHUSI TaKXKe HE TOJIBKO
NPUKJIAOHBIX, HO U OoOIIeHaydHBIX 3amad. [Ipuaem
3TO CIPaBEIJIUBO JaXe C y4eTOM TOro, YTO MapaMeT-
pBI, pacCTAaHOBOK AOHHBIX ceiicmMorpadoB, orpaHu-
YeHHbIE TPEOOBAHUSIMU TEXHWYECKOIO 3aJdaHUsI, HE
Bcerda SBIISIIOTCS ONTUMAJIBLHBIMU C TOYKM 3pEHUS
M3Y4YeHUSI MECTHBIX 3eMJIETPSICEHUIA.

OmnpiTr MUHCTHTYTA OKeaHosoruu uM. I1.I1. Iup-
moBa PAH moxa3spiBaeT, 4TO BBICOKOUYBCTBUTEIh-
Hble TOHHBIE ceiicMorpadbl, OObEIMHEHHBIC B CETh,
CITOCOOHBI 3a KpaTdailliie CpPOKM HaKalIuBaTh
OosbIIie OOBEMBI CEHCMOJIOTMUECKOM WHMOopMa-
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LK. DTO IIPOUCXOIUT 3a CUET TOTO, YTO U3-3a HU3-
KOT'O YPOBHSI CECMMYECKOTO IIIyMa Ha THE MOPSI OHU
pPErUCTPUPYIOT OOJBIIOE KOJUYECTBO MUKPO3EMIIe-
TPSICEHUIA, KOTOPBIE TTPOUCXOISIT TOPAa3I0 Yallle, YeM
CUJIbHBIE Y YMEPEHHOM CUJIBI 3¢MJICTPSICEHUSI.

ITpakTUyecKy KaxIblii 9KCIIEPUMEHT C JOHHBIMU
CTaHLUMSMU B aKBAaTOPUSX MO3BOJISIET MTOIYIUTh HO-
Bble TaHHBIE, KOTOPbIE MPUBOIIT K HEOOXOIUMOCTHU
IepecMoTpa TEKTOHUYECKUX MOJENENA UCCIeaYEMBbIX
paiioHoB (cM. HaripuMep, [ CostoBbeB U ap., 1993; Ko-
vacheyv et al., 1992; 2021; Solov’ev et al., 1989]).

B 3agauu HacToOMIIMX UCCIAEHOBAaHUII BXOIWJIO
M3y4YeHUE MPOCTPAHCTBEHHOIO paclpeaeieHus oJa-
roB CJIa0bIX U MUKpo3eMiieTpsiceHuii paitoHa Ilep-
CHICKOTO 3ajJiiBa 1 Top 3arpoc ¢ UCHOIb30BaHUEM
BBICOKOUYBCTBUTEIBbHBIX HJOHHBIX CEMCMMUYECKUX
CTaHLMA.

Kpamkuii mexmonuueckuii 0630p ucciedyemozo pationa

ComnacHo [Allen et al., 2004] oCHOBHBIM ITpOLIEC-
COM, VIIPaBJISIONIUM PErMOHAILHON reOqMHAMUKOM
HUCCIeAYyeMOro paifoHa SIBJISIETCS CTOJNKHOBEHME
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EBpaswmiickoit 1 ApaBUIICKOIT JTMTOC(HEPHBIX TIINT.
DTO CTOJIKHOBEHHUE NeOPMUPYET TEPPUTOPUIO TIJIO-
Anbo 3 MIIH KM? KOHTUHEHTAJIBHON KOPBI, 4TO -
naet paitoH Mpano-Typelkoro rato ogHOM 13 ca-
MbIX OOJNIBIINX 00JIacTeil KOHBEPTeHTHOM aedopma-
LMY Ha 3eMJIe.

B pa6ore [Paul et al., 2010] u npyrux I1epcunckuit
3aJIMB U TOPHEIN MaccuB 3arpoc, IIPUMBIKAIOMINNA K
HEMY C CEBEpPO-BOCTOKa, pacCMaTpUBaeTCsl KaK pe-
3yJAbTaT KOJUIM3UU ApaBUMCKOM IUIUTHL M MMK-
poruut LlenTpanbHoro MpaHa nmociie 3aKphITUSI OKE-
aHa Heoretuc. Ilepuon BpeMeHM, Korga Hadajlach
KOJUIM3USI MHUKPOIUIMT WM ApaBUM BIOJIb TOPHOTO
MaccuBa 3arpoc, nomnagaeT BO BpEMEHHOM IMana3oH
OT IIO3JHEr0 MEeJIOBOTO IepHroda a0 mnoleHa [Ber-
berian, King, 1981; Allen et al., 2004]. ITo npencras-
JICHUIO psila McciemoBaTesieii 3arpoc sIBIISIETCS MO-
JIONBIM KOHTUHEHTOM, a TOYHee KOHTMHEHTaJIbHBIM
KOJUIM3UOHHBIM I10sicoM [baumanoB, 2002; Bach-
manov et al., 2004; Bird, 1978; Bird et al., 1975].

B npenenax komnm3noHHoM 30HEI ApaBusi—EBpa-
31s1, IO MHEHUIO aBTOPOB padot [Allen et al., 2013;
Sengor, Kidd, 1979], oporeHHsbIe 11aTo OPMUPYIOT-
cs B pe3ylibTaTe CTOJIKHOBEHUSI KOHTUHEHT—KOHTU-
HEHT, TaKuUM croocoboM oOpa3oBaiaochk Typelko-
HUpanckoe Haropbe. [11ato dopmMupyroTcs B mpoiiecce
COMVKEeHUS KOHTMHEHTOB, B MECTaX YTOMILIEHUS 3eM-
HOI KOPBI B COYETAHUM C TTIOTHSTHIEM ITOBEPXHOCTH.

I'panuiel Komn3noHHOM 30HBI 3arpoc—Ilepcum-
CKUi1 3aJIUB YETKO OOpaMIISIIOTCSI TOITOrpaduiecK-
MU U CEMCMOJIOTMYECKNMU CTPYKTypamu [Jackson,
McKenzie, 1988]. Peskue poHTHI, BhIpakeHHbIE B
penbede B IlepcunckoM 3aimBe, OoNpeaesTioT IIn-
pOTHBIE TpaHUILIBI paliloHa MHTEHCUBHBIX aKTUBHBIX
nedopMalnii TakKe, KaK BIOJIb CEBEPHOM CTOPOHBI
bonpnroro Kaska3a n Komernara.

IMorpyxenue (cyomykiuust) ApaBUIICKOM ILIATHI
o 3arpoc, MPOUCXOAMBIIEe B BEHIE, ITOCTEIIEHHO
3aMeHsIach Kommsueil comtacHo B.I. Tpudonosy
[Tpudonos, 2017; Trifonov, 2010]. B ceBepo-3amnan-
Hoi o6nactu 3arpoca @apc BblIeIEHbI YETHIPE 30HbI
(puc. 1): Yemryiiuatasi, Beicokoro 3arpoca, Huskoro
3arpoca m Ilpenropuas. ComiacHO TpemIOKEeHHOMN
B.I. TpudoHOBEIM MHTEepHpeTallMd 3BOJIIOLIUU
3arpoca [Tpudonos, 2017, puc. 30], KoHBepreHTHasI
nedopMmauusi B 30He [naBHoro HaaBura 3arpoca
MpuBeja K BOSHUKHOBEHUIO Teped ero ()poHTOM B
YeuryituaToidi 30HE CKJIAAOK, TOJOOHBIX TEM, UTO
ceiiuac pasBuBaioTcs B IlpenropHoii 30He (T1ojiorue
CKJIaJIKM C TIJIaBHBIM IMaJieHMEM Ha CeBEPO-BOCTOK).
OTU CKIaJAKW HEMOCPEACTBEHHO OTpaXaluch B
penbede 1, pa3pyiasch, CIy>KUIM UCTOUHUKOM 00-
JIOMOYHOTO MaTtepuaa.

IMIpoBunLusa Papc otnencHa oT npoBUHLIMU [le3-
¢y KazepyHckoit 30HO0# pa3ioMoB (cM. puc. 1).

Onucanue eeogpuszuueckux noneil Ilepcudckoeo 3anusa
U CMpYKmMYypbl 3eMHOU KOPbl pationa

Mo1IHOCTh 36eMHOUM KOPbI M3Yy4aeMOI'o permoHa
COIJIACHO MOJEIbHBIM MCCIIENOBAHUSIM, BBITIOJTHEH-
HBIM B paboTe [Montavalli-Anbaran et al., 2011], co-
craBisieT nopsiaka 40 KM, yBeJIMYMBasICh MO ropaMu
3arpoc 10 60 kM. MonenrpoBaHue CTPYKTYPbI 3€M-
HoOli Kopsl Ilepcuackoro 3anuBa U rop 3arpoc Bbl-
MOJTHSJIOCH B BBILICYIIOMSIHYTOI paboTe Ha OCHOBE
rpaBUMETPUYECKUX JAHHbBIX, UH(HOPMAIIMHU O TEILIO-
BOM ITOTOKE, pejibee palioHa U OTKJIOHEHUIA OT I'eo-
una. beuto mokaszaHo, 4To HauboJiee JOCTOBEPHBIM
SIBJISIETCS YEThIPEXCIOHOE MOAeIbHOE MpUOIMXKe-
Hue 3eMHOil kopbl Ilepcuackoro 3aimBa U rop
3arpoc. Mojenb COCTOUT U3 CI0sI OCAIKOB MOIITHO-
cTbio 10 KM ¥ TUIOTHOCTHIO 2.53 r/cM?, BepxHeiil Kopbl
MOLLHOCTBIO MOPSIKA 5 KM U IUIOTHOCTBIO 2.8 T/cM?,
cpenHeil KOpbl MOIIHOCTbIO 8 KM U TJIOTHOCTbHIO
2.82 r/cM® M HMXXHEH KOpPBI MOIIHOCTBIO 17 KM U
IJIOTHOCTBIO 2.95 r/cm?.

TerutoBoit moToK o naHHbIM [Pollac et al., 1993;
The Global Heat ..., 2022] nocTuraeT BeJIMIUHBI I10-
panka 40 MmBr/m2, yBennuuBasch 10 60—70 MBt/m?
rnox ropamMu 3arpoc. ['paBUTAllMOHHEIE AaHOMAIUK B
penykuuu byre m ®dag He NpeBBIIAIOT MUHYC
20 mI'an B akBaTopuu Ilepcunckoro 3anuBa. B paiione
rop 3arpoc aHomaimu ®asg Bo3pacrtarot g0 0 mlan, a
aHOMaJIMU B peayKLKY byre yMeHbIIaI0TCS 1O MUHYC
200 mI'an u meHee [Dekhani, Makris, 1988].

MaruutHoe nojie B akBatopuu Ilepcuackoro 3a-
JIUBa TPENCTaBJIEHO JIOKAJIbHBIMU aHOMAJIUSIMU He-
oodbiroit amminTyabl (He 6oiee 70 HT) [EMAG2v3,
2022].

0630p uccaedosanuil celcMU4HOCMU paiiona

B crathe [Heidari, Mirzaei, 2009] yka3bIBaeTcs,
YTO MOSIC Pa3JIOoMOB 3arpoca B30pOCOBOIO TUIIA, KaK
yacTh AnbnuHO-I1Manalickoro oporeHHoOro mnosca,
SIBJISIETCSI OMHOI 13 HanboJiee aKTUBHBIX KOHTUHEH -
TaJbHBIX 30H KOJUIM3UM Ha 3emiie. OH OpOTATUBACT-
cs1 ot rop Tapyc B 1oro-BoctouHoit Typuuu 1o Mu-
HaOCKOIo pa3joMa, pacloJIOXKEHHOTO B BOCTOYHOI
gactu Opwmy3sckoro nponusa B HOxnom HMpane. B
CTPYKTYPHOM TIlJIaHe ero o6pa3oBaHUE OTHOCHUTCS K
IIPOIOJIKAIOIIEIICST KOHBEPTeHIIMU MEX Ty ApaOCcKoi
mwtoii u lleHTpanmbHO-MpaHCKMM MHUKPOKOHTH-
HEHTOM.

CormacHo psimy paboT O CeiCMUYHOCTU paifoHa
3arpoc, BbIITyIIEHHBIX B 1980-X IT. TpOIILJIOTo CToJe-
tus [Bird et al., 1975; Nowroozi, 1971], ouaru 3emiie-
TPSICEHUI 3[€Ch HAXOISATCS B BEPXHEM CJIO€ 3€MHOM
KOpbI M BepxHel yacTu MmaHTuu. I[Ipu aTom oTmeua-
eTCsI, YTO HIDKHSISI Kopa paifoHa aceiicMuyHa. DTuU
paboTHI cCchIaoTCT Ha MexXXayHapOIHBIN ceiicMrye-
ckuit kartamor (ISC) m Karanor I'eomormyeckoit
ciyx6b1 CIITA (USGS), B KOTOPBIX COOEpKaIUCh
JITaHHBIE 00 oJyarax 3eMJIETPSICEHWI B BEpXHEl Kope 1
BYJIKAHOJIOTUS U CEMICMOJIOTUS

Ne 6 2023
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Puc. 1. TekTonnueckas cxema Ilepcuackoro 3ajimBa 1 3arpoca, HOCTPOSHHAs 110 JaHHBIM 00 aKTUBHBIX pa3jioMax [ba3a maH-

HBIX ..., 2022] 1 30H ckmamgyatocTu [Anmkabdacunm, 2021].

CuHMe TMHUM ITOKA3bIBaIOT MOJIoKeHUe pa3ioMoB. I1 — npearopHast 3oHa, H3 — 3ona Huskoro 3arpoca, B3 — 30Ha Beicokoro
3arpoca, U — Yemryituaras 30Ha, proseroBas TosucTtas JuHus — KasepyHcKas 30Ha pa3ioMoB. 3eJIeHbIe TUHUKM — TPaHULIBI

30H CKJIaa4yaTOCTH.

BEPXHEl MAHTUHM MO TopaMu 3arpoc, HO HE B HIXK-
Heil kope. B npyrux, 6ojee mO30HUX UCCIEI0BAHMUSIX,
3TO MPEIIONOKEHNE ObLIO MEPECMOTPEHO, aBTOPHI
YTBEPXKIAIOT, YTO 3€MJICTPSICEHUSI IIPOUCXOIST TOJIb-
KO B BepxHeii yactu 3eMHOi1 Kopsl [ Baker et al., 1993;
Nowroozi, 1971; Tatar et al., 2004].

B pa6ote [Shahvar et al., 2013] yrBepknaeTcsl, YTO
oOmmupHas Tepputopusi MpaHcKoro Haropbsi, epBO-
HavaJabHO MOoApa3aesisijlaCh Ha TP OCHOBHBIX TEKTO-
HMYecKux pernoHa (3arpoc, Anboop3 u lleHTpaib-
Hblit paH), HO OHa MOXeT ae-(aKTo OBbITh pa3aelie-
Ha Ha JIBa paiioHA TOJBKO IIOTOMY, YTO ITapaMeTpPhl
ceicMmyHOCT B AJnOop3e u lleHTpambHOI 30HE
HMpana cratucTdecku Hepas3anuuMbl. Bee atu peru-
OHBI TIEPEXKIMIN HECKOJIBKO pa3pyIINTEeIbHBIX 3eMJIe-
TpsiceHust (M = 6.0), B OCHOBHOM IIpUYypOYCHHBIE K
BepxHeit yacTi Kopel. B pernone Ainbp00p3 oyaru 3eM-
JIETPSICEHWI B HIDKHENW KOpe Y MAaHTUU OOYCJIOBIJICHBI
MakpaHckoii 30Ho# cyomykiun [Shahvar et al., 2013].

BYJIKAHOJIOTUSI 1 CEUCMOJIOTUS

Ne 6 2023

B pa6ote [KopoHoBckuii u np., 2022] yrBepxna-
eTCsI, UYTO celicMuuecKasi akTUBU3aL1sI 3arpoca 3Ha-
YUTEJIbHBIM O0pa3oM OIIpEeeIsIeTCs] TeXHOT€HHBIM
BO3IENCTBMEM Ha Heapa B IIpeneiiax Meccaroram-
cKoii Hm3MeHHoCTH U Ilepcuackoro 3ammBa. DToO,
CKopee BCero, CIIpaBeMIMBO IUII MeEIKO(MOKYCHOM
CEeICMUYHOCTU (BEpXHUE CJIOM 3€MHOI KOpPHI), HO
BpSIO JIU aKTYIBHO IJIS1 MAHTUMAHON CEMCMUYHOCTU
paiioHa.

B cratbe [Bird et al., 1975] TepMuyeckue pesKuMbl
30H KOHBEPIreHIIMM KOHTHMHEHT—KOHTHMHEHT MOJIE-
JIMPYIOTCSI METOIOM KOHEYHBIX Pa3HOCTEeil, B Mpel-
MOJIOXKEHNM, YTO MMEET MECTO HEKOTopas CyOayK-
Us1 KOHTUHEHTaIbHOI KOpbl. IIpoduam cuiabl Ts-
XKECTM U TeIUIOBOIrO IIOTOKA TI€HEPHUPYIOTCSI W3
TEeIUIOBBIX Mopeiieii. Ilorpyskaromasics mimra ocra-
€TCs XOJIONHOI, 32 UCKIIIOUEHMEM €€ BEPXHEM MoBepX-
HOCTH, Te MMPOUCXOOUT (DPUKIIMOHHLINA Harpes. B pa-
oorte [Bird et al., 1975] mpencraBieHa MOAEIb TEOMET-
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pUU OKEaHWYECKUX M KOHTUHEHTAJIbHBIX IUIUT B
ropax 3arpoc, KoTopasi yIOBJIETBOPSIET IpaBUTALIM -
OHHBIM, TEIUIOBBIM, CEMCMUYECKMM M Teojoruye-
CKUM orpaHndeHusIM. KOHTUHEHTAJIbHBIN TMOMIBUT
HayMHaeTCsl BOOJIb HOBOIO pasjoMa Ha Kpato Ilep-
CUICKOIO 3ajJMBa, W30JMPYIOIIEr0o ApaBUIACKUIA
KOHTWUHEHTAJIBbHBIN 1eabd OT Mpoliecca CyOnyKIIUH.
ITpockanab3bIBaHUS TI0 3TOMY Pa3jioMy OTHOCSTCS K
IUIEMACTOLIEHY U, BEPOSTHO, He MpeBhimaioT 30 KM.
CuuTaeTcs, 4YTO CyOIYyKIIMS KOHTUHEHTAIbLHOM KOPhI
B 30HE IPOOJICHNS, CKOpee BCEro, He3HAUUTEIbHA.

K. bekep c coaBropamu [Baker et al., 1993] uccnie-
IVIOT cefiCMOaKTUBHBLINA nrHeaMeHT KasepyH (cM.
puc. 1), KOTOPBIi IIPEACTABIISICT COOO0M ITOIIEPEUHYIO
JOJIUHY IIUHOM 0Kos10 200 KM, KOCO MepeceKalollyio
MpaBUJIbHBIE AHTUKJIWHAIM CKJIAAJaToro Iosica
3arpoc Ha 1oro-3amage Mpana. Ha ero ceBepHOM
KOHIIE OH MPEACTaBIsSETCS IBHBIM Pa3JIOMOM, KOTO-
PBIi MOXKHO HAHECTU Ha KapTy Ha MOBEPXHOCTU. Ocu
AHTUKJIMHAJIEN BBIMUPAIOT WU N3rnbaloTCs B CTOPO-
HY 3TOI JOJIMHBI, HO He TiepecekaloT ee. [llects 3em-
JIETPSICEHUI CpeIHEN CUIbI, TIPOU3OIIEIIINX BOIN3U
muaur KasepyH n B ipenesnax 25-KMIOMETPOBOI 30-
HBbI, COIIPOBOXIAJIUCH ITIPAaBOCTOPOHHUM CIABUTOBBIM
JIBVDKEHHWEM, IlapajUIeIbHBIM HPOCTUPAHUIO TOJIM-
Hbl. OHM yKa3bIBAIOT Ha TO, 4TO INHUS KazepyHa s1B-
JISIETCSI TOBEPXHOCTHBIM BbIpaxkeHUEM NOrpedeHHO-
IO CABUTOBOTIO pa3jioMa. BEeKTOpEI cMeIeHUsI B 3TUX
CABUTOBBIX 3€MJIETPSICEHUSIX OTJINYAIOTCSI OT BEKTO-
pPOB COCETHMX 3eMJIETPSICEHUI B30pOca, YTO MO3BO-
JISIET MIPEAIIONI0XKUTh, YTO JIMHeaMeHT Ka3zepyH KoM-
MEHCUPYET HEKOTOPOE COKpaIlleHne MexX Iy ApaBueit
U LeHTpaJbHBIM MpaHOM 3a cueT yIJIMHEHUS rop
3arpoc, napajieibHOTO UX IpocTupanuio. [imyonHa
LIEHTPOMIA Y pa3Mephbl 04aroB 3TUX 3eMIICTPSICEHUI
B COYETAHUM C OTCYTCTBUEM CEICMOT€HHbBIX ITOBEPX-
HOCTHBIX Pa3JIOMOB B 3arpoce Io3BOJISIET IIPEAIOI0-
KUTh, UTO BCE 3TU 3eMJIETPSICEHUS CBSI3aHBI C Pa3yio-
MaMM B MeTamopduueckoM (yHIaMeHTe MOoI oca-
JOYHBIM 4exJioM. TakuM o0Opa3oM, CEMCMUYHOCTh
JIuHeaMeHTa KazepyH IeMOHCTpUpyeT, KakK JiaTe-
paibHbIE HaApYIIEHUSI PETYISIPHOCTU CKJIag4aTOro
rmosica MOTYT BO3HUKAaTh M3-3a Pa3jIoOMOB B (pyHOa-
MEHTE, a He TOJIbKO M3-3a GOKOBBIX YKIIOHOB MEXKIY
HaJABUTOBLIMM IJIACTUHAMU, KOTOpPLIE JedOpMUpPY-
10T ocafgouHbIit uexon [Baker et al., 1993].

A. Mbarru ¢ coaBropamu [Maggi et al., 2000] cmo-
JIeIMpoBan TeaeceiicMuueckue BoaHbl P u SH nnsa
omnpeeleHUsT NIYOMHBI odara 3eMJISTpSICEHUIT B He-
CKOJIBKMX perroHax 3eMHOTO Ilapa, BKJIIOYasl TOPbI
3arpoc, WIS COOBITHIA, KOTOpbIE, MPEICTaBICHE B
Karajorax ¢ o4yaraMy B HM:KHEil 4acTW KOpBI WM
BepxHell MaHTUU. MoaelInpoBaHUE MOKAa3ajo, YTO
oyaru Bcex 13 coOBITHIT, MPON30IISAIINX IO TOPaMU
3arpoc, HaxXoIMJIMCh B Ipeaeiax BepxHux 20 KM 3eM-
HOIA KOpHI.

M3yyeHrne MUKPOCEMCMUYHOCTHU, PE3YJbTAThI KO-
TOpoTO OIMcaHkbl B padbore [Tatar et al., 2004], moka-

3aj10, YTO OYaru cjiadbIX 3eMJIETPSICEHUIT 00pa3yloT
o[ TopaMu 3arpoc paccesiHHYI0 00JIacThb 3eMJICTPSI-
CEHUM B peleiiax BCe 3eMHOM KOPHI.

B pa6ote [Adams et al., 2009] 6111 TIepeonpene-
JIEHBI OUaru 6 3eMJIeTpsICeHMI U3 paitoHa rop 3arpoc.
DT COOBITUSI OBUTY BEIOPAHBI IJIST U3YYEHUSI, TIOTOMY
YTO B JOCTYMHBIX KaTajorax cooOIIaJioCh, YTO WX
OoYary pacrojaoKeHbl B HIXKHEN 4aCTU 36MHOI1 KOPbI
M Bepxax BepxXHEl MaHTHUM Mofd ropamu 3arpoc. Pe-
3yJbTaThl TOKa3ajiu, YTO BCE ILIECTb COOBITUI MpPO-
W30ILIUIM B BEPXHEM YacTU 3€MHOM KOpHI (ITyOMHA
<11 KM) ¥ M€ HaABUTOBBIC MEXaHU3MEI. ABTOPBI
YTBEPXKIAIOT, YTO 3TO OTKPBITHME MOATBEPXKIAETCS
JIPYTUMH UCCIEOOBAHUSIMU, KOTOPBIE CTaBsT IO, CO-
MHEHHE CYIIECTBOBAHUE CEMCMMYECKUX COOBITUI B
HIVDKHEM YacTU 36MHOM KOPbI UJIM MAaHTHUM II0JI Topa-
mu 3arpoc. OgHaKo, B 3TOM paboTe MOAEIMPOBAINUCH
BpeMeHa npuxona ¢as pP, T.e. BOJIHbBI, OTpaXK€HHbIE
OT MOBEPXHOCTHU “3eMJISI—BO3OyX~ B paifoHe 3Mu-
LICHTPAa 36 MJICTPSICEHUS Y CTPOMIMCH CUHTETUYECKIE
celicCMOrpaMMBbI ¢ YYETOM MEXaHM3Ma O4yaroB 3emJie-
TpsiceHu#. TakuMm o6pa3zomM, aBTOPbI HACTOSIIIIETO HC-
cJIeIOBaHUS MBITAJIUCH IIOATBEPAUTH TUTIOTE3Y O TOM,
YTO BCE CUJIbHBIE U YMEPEHHbIEC 3eMJICTPSICEHUSI ITPO-
HUCXOIST B pailoHe Top 3arpoc B BEPXHUX CIIOSIX 3eM-
HOM Kopbl. HeoOXommMMo OTMETUTh, YTO BHIACICHNE
¢da3zbl pP Ha celicMorpaMMax KpaiitHe 3aTpyaIHUTEIb-
HO, T.K. 9Ta ¢a3a NPUXOIUT Ha (POHE BOJH P, HO pu
5TOM OHAa MMEET MEHBIIIYIO aMIUIUTYLY, YeM BCTYyILIe-
Hue P BonH. Ha Hat B30 pe3yabTaThl 3TOi pado-
ThI BEIIVISIISIT BeCbMa COMHUTEIbHBIMU.

B pabote [Maggi, Priestley, 2005] yrBepxknaetcs,
yto bmkHuit BocTok nmpeacrasisieT co00ii TEKTOHU -
YECKH CJIOKHBIN PETMOH, COCTOSIINI 13 TaHIIadTOB,
CTOJIb XK€ pa3HOOOPa3HbIX, KaK TOKEMOPUIACKME IITUTHI
1 MOJIonble OpOreHbl. JJoMUHUpYIOLIEil TEeKTOHWYE-
CKolt ocobeHHOCTBhIO sBisieTcs Typenko-MpaHckoe
11aTo (CM. puc. 1, Bpe3ka), HeTaBHO TIPUIIOAHSITHIN,
CceliCMUYECKM aKTUBHBII PEeTMOH BIIOJIb IIIBa 3aTrpoCc—
butnuc (cMm. puc. 1, Bpezka), 00pa3oBaBILIMICS B pe-
3yJbTaTe CTOJIKHOBEHMSI ApaBUiicKou minThl ¢ EBpa-
3ueil. MeTtomoM ceiicMMYecKoil ToMorpaduu II0-
BE€PXHOCTHBIX CEICMUYECKIMX BOJIH aBTOPbLI HACTOSILLIEH
paboThI OOHAPYKUBAIOT HU3KOCKOPOCTHYIO aHOMAaIUIO
B Bepxax mMaHTuu 1o Typeuko-HMpanckuMm 1miato. O
Pa3yIUIOTHEHUY MaHTUIHBIX OPOM, 31€Ch TAKXKE CBU-
JIETEIbCTBYIOT aHOMaJIMM Teo(hU3NYECKUX Mojen
(rpaBUTAlIMOHHEIE, TEIJIOBOIO IOTOKA) M HaJM4ue
0a3aJIbTOBOTO BYJIKaHM3Ma. ABTOPBI CYUTAIOT, UTO B Ta-
KOM CUTyallMM HAJIMYKXE OYAroB 3eMJIETPSICEHUI B MaH-
iu 1101 Typenko- M paHcKyM IJ1aT0 MaJOBEPOSITHO.

B pa6ortax [Allen et al., 2013; Casciello et al., 2009]
YTBEpXKIaeTcsl, 4TO ceiicMuYecKassi aKTUBHOCTh C
oyaraMu 3emJeTpsceHuit maruutynoit M,, > 5 orpa-
HMYeHa u3ojauHueit BeicoT 1250 M B ropax 3arpoc.

B cratbe [Allen et al., 2006 ] mpUBOASATCS CBEICHUS
O CIBUTOBBIX Pa3fioMax U CBSI3aHHBIX C HUMU 3eMJie-
TPSICEHUSIX paifoHa 3arpoc. 31nech yTBepKIaeTcs, 9TO
BYJIKAHOJIOTUS U CEMICMOJIOTUS

Ne 6 2023
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OHU UMEIOT pa3jinyHble QYHKIIMHU B 30HaX KOJJTU3UU:
3TO HE TOJILKO TepeHOC MaTepuajia 1o TOPpU30HTaAIN
(kak B Typuuu), HO M YTOHECHME 3EMHOI KOPHI
(cTpykTyphl 3arpoc m AnOop3) 3a cYeT BpalleHUs
CABUTOBBIX PAa3JIOMOB BOKPYT BEpTUKAJIbHOM OCH.

B pa6ore [AGpamoB, Anmxkabacunu, 2019] o60-
3HAYeHbl OCHOBHBIC TEKTOHUYECKHE MPUUYUHBI BO3-
HUKHOBEHUS 3eMJIeTpsiceHuit paifoHa I[lepcuackoro
3a/IMBa. DTO KOJUIM3MOHHOE CTOJIKHOBEHUE ILIMT U
pa3IMYHBIX TEKTOHMYECKMX OJIOKOB, NIyOMHHBIE
CTPYKTYpHBEIE, (Da30BbIe U BellleCTBEHHBIE TTpeodpa-
30BaHus1, OOYCIOBJICHHbIE BIUMSHUEM Ha JIUTOChEPY
IMOTOKOB aKTUBHOI acTeHochephbl, a TakKXe CTPYK-
TypHBIe TpaHchOpMaIliK, CBSI3aHHBIC C OTCIONKOI
0CaZ0YHOrO Yexjia U BEPXHE YaCTH 3€MHO KOPBbI.

B cratbe [Nissen et al., 2011] mpuBoasaTcs TaHHBIE
0 MUKPO3EMJIETPSICEHUSIX, IPOMCXOASIIMX B Pa3any-
HBIX palfoHax nucciemyeMoii ooacTtu. Dta nHpopMma-
1Sl OblIa ToJydyeHa C TMOMOIIbI0O BPEMEHHBIX JIO-
KaJbHBIX CETel CeCMUYECKMX CTaHLW. MUKpo-
CEeMCMUYHOCTb KOHILIEHTpUpOBaJIach B TIpeneaax
dyHImaMeHTa, focTUras yorH rmopsiaka 20 KM 1 Me-
cramu 30 kM. CusnbHble 3emierpsiceHust (M, > 5)
MPOMCXOIAT, KaK IIpPaBUJIO, B auaraszoHe 4—14 kwm,
HekoTopbie focturarmT 20 kM (1 28 KM BIojb OMaH-
CKOTO JIUHEaMEHTA).

AHaJIOTMYHBIN pe3ybTaT ITOJIY4YeH IIpY HabJIoae-
HUSIX 328 MUKpO3eMJeTpsiceHUsIMU B lleHTpabHOM
3arpoce [Tatar et al., 2004]. B manHOM ciTy9ae akKTUB-
HOI oKa3aJlaCh BEpPXHSsISI YaCTh 36 MHOIi KOPBI.

CormacHo MatepuaiaM padbotel [Rostam et al.,
2016], OmaHckuii TuHeaMeHT Ha 1ore MpaHa (cMm.
puc. 1, Bpe3ka) sBJsieTCsI IepeXOqHOM 30HOM, pa3e-
JISTIONIE ABe aOCOIIOTHO Pa3IMYaloInecs] B TEKTO-
HMYECKOM acIieKTe 30HbI: MakKpaHCKyI0 30HY CyO-
IYKIUU 1 3arpOCCKYI0 30HY KOHTUHEHTAJIbHOM KOJI-
mu3uu. Ilo gaHHOM ceilcMuuyeckoii ciayx0bl MpaHa
[Iranian Seismological Center, 2022] B MakpaHcKoi1
30HEe HaOmIomaeTcsl ceiicMuyecKasi aKTUBHOCTb B
MaHTHHU Ha IimyouHax go 150 kM. B 3arpocckoii 30He
nryouHa ouaroB He npeBbimaeT 50 kM. 1o atum maH-
HBIM B TIEPBOM M BTOPOM 30HAX aKTHMBHA BCS TOJIIIA
36MHOM KOpbI, B TOM YUCJIE€ €€ HUXHUI CIIOM.

B nporecce aHanu3a MIMHHOMEPUOOHBIX Teje-
ceiicmuueckux curdHayioB Pu SH o0beMHBIX CECMU-
YeCKUX BOJIH ObUIM MepeorpeesieHbl IITyOuHbl o4a-
rop 16 3emMiileTpsiceHuii M3 paiioHa rop 3arpoc
[Talebian, Jackson, 2002, 2004]. B pe3ynbTaTe pacue-
TOB 0Ka3aJ10Ch, UTO MOJy4YeHHbIE TTYOMHbI 04aroB He
npeBbImanu 20 KM.

PexxuMHbIE ceiicMonornyeckue HaOMIOAEeHUsT Ha
cyuie B paiioHe bymepckoit ADC [JIykk, Pebenkuii,
2018; Pebeuxuii u np., 2017] moka3anu, 4To B pailoHe
KazepyHckoro JinHeaMeHTa MpakTUYECKU BCE ouaru
MUKPO3EeMJIETPSICEHUI MPUYPOYEHBI K BEpXHEW 4a-
CTU 3€MHOI KOpBI paiilOHa, B HUXKHEN KOpEe U B MaH-
TUU 3EMJIETPSICEHUS HE TIPOUCXOIST.

BVJIKAHOJIOTUS 1 CEMUCMOJIOTHUA

Ne 6 2023

Cynst mo npuBeAeHHOMY 0030py paboT Mo n3yde-
HUIO CEICMUYHOCTU peruoHa rop 3arpoc u akBaTo-
puu Ilepcunckoro 3ajiMBa, MHOTHE aBTOPbI, HO, BCE
Xe, HE BCE CKJIIOHSIOTCS K MHEHHMIO 00 OTCYTCTBUU
04aroB 3eMJICTPSICEHU B HUXKHEW KOpe M MAHTUH,
IO KpaiiHell Mepe, B KOHTUHEHTAIbHOM YaCTU PEruo-
Ha. B 11e;1o0M, Bormpoc 0 HAIMIm MaHTUIAHOM ceficMITI-
HOCTH MOXKHO CUMUTATh OTKPBITHIM U JIJIsI TIOIBITKA €70
pelleHusT ObUIM KCIIOJb30BaHbl BBICOKOTOYHBIE HAa-
OII0IEHMSI C TIOMOIIIBIO BEICOKOYYBCTBUTEIBHBIX aBTO-
HOMHBIX HOHHBIX ceiicMorpacgoB, yCTaHABJIMBAEMBbIX
Ha nHo [lepcuackoro 3anuBa B paitoHe ADC Byiiep.
OcHOBHOM 3amadveil 3THX padOT OBLUIO TMOJyYeHHE
ceiicMoiornuyecko uHdopManuu, HEeOOXOIAUMO
JIJISI OLIEHKU CEMCMUYECKOM OMMAaCHOCTU CTPOSIIIEHACS
ADC bymep, a TakKe BBIIIOJHEHUS TIIYOMHHOTO
CEMICMMYECKOTO 30HAUPOBaHMs 3eMHOM Kophwl Ilep-
cunckoro 3anuBa [KoBaueB, I'anxka, 2023; KoBaues
n np., 2021a, 20216].

AIIITAPATYPA 1 METOJINKA
BBITTIOJTHEHHWA PABOT

B pabotax mo niyOMHHOMY celicMUYeCcKOMY 30H-
mupoBaHuio (I'C3) 1 n3yyeHnIo MUKpPO3eMIIeTpsICE-
Hui B akBatopuu Ilepcuackoro 3aivMBa MCNoab30Ba-
Juch foHHBIe ceiicMorpadsbl (IC) MHCTUTYTa OKea-
"Honoruu um. ILI1. IHupmoBa PAH (MO PAH) u
Oo6bvenmuenHoro Muacturyra ¢dm3mkm 3emiam PAH
(OND3 PAH) [3BepeB u ap., 1978; CoJioBbeB U Ip.,
1993]. KaxabiM pubOpoM peTUuCTpUpPYIOTCSl CUTHA-
JIBI BepTUKAJIBbHOTO celficMorpreMHnka tnna CB-5 ¢
cobcTBeHHOM YyacTtoToit 5 T11. JIomoJTHUTEIbHO TIPpU-
6opsl 1O PAH 6b1t1 060pymoBaHbl ruapodoHaMU U
TOPU3OHTAIILHBIMU celicMonpueMHnkamMmmn CB-5M.
Perucrpaliysi cUTHaJIOB OT KaXXI0ro JaT4yMKa Iocie
YCUJIEHUs] TTPOU3BOJAUTCS HEMPEPBIBHO HAa MarHUT-
HYIO JIEHTY CITOCOOOM NpPSIMOii 3alMCU C BbICOKOYA-
CTOTHBIM TMoAMarHnyrMBaHueM. Kaxnplit curHan pe-
TUCTPUPOBAJICS Ha JBYX aMILIUTYIHbBIX YPOBHSIX: TPy~
OOM U YYBCTBUTEJbHOM. YCWJIEHWE CUTHAJIOB Ha
KaxaoM ypoBHe paznuyaetcs B 10—25 pas. B IC uc-
MTOJIB30BAINCH 6 MH(MOPMAITMOHHBIX JOPOXKEK 3aIi-
CH M 2 cIyXKeOHbIe, Ha KOTOPHBIE 3alTMCHIBAIMCH MTH-
JIOT-CUTHAJI 1 MapKu BpeMeHU. YacToTHbII nuara-
30H 3anucu cocraBisga 3—30 Iy mo yposHio 0.76, a
CYMMapHBIN TMHAMWYECKWI TUAMAa30H 3alTiCHU OBIT
ot 60 no 75 1b Ha ABYX aMIUIMTYIHBIX YpOBHsX. [1po-
JNOJKUTEJIbHOCTb PErMCTpaliMM cocTaBisiyia 5—14 cyt
U 3aBUCEJIA OT CKOPOCTH ABUXKEHUS] MATHUTHOM JIEH-
ThI, OIpeaesisieMoil pemaeMoit 3agadeii. B padotax
I'C3 Bpemsi 3amucu paccUMThIBaeTCs MO OOIIeMy
BpPEMEHM OTpPaOOTKM OTHOTOo Mpoduist — OT ITOCTa-
HoBkU JIC u mpocTtpenku ao nogbema JIC Ha moBepx-
HocTb. [1pu nocraHoBke JAC miist peructpaiu MUK-
po3emyieTpsiceHUit Bpemst paboThl yCTaHABJIMBAETCS
Ha MakcUMyM. TOYHOCTb X01a KBaplieBbIX YaCOB ObI-
na He xyxe 0.02 ¢ 3a 10 cyt 3anucu, 94To obecrieynBa-
JIOCh CTAaOMIJILHOCTBIO HMCHOJb3yeMoro B dacax JIC
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JloBuIbHBIN KOHEI]

—~——

JloHHbIi1 ceiicmorpad

100—300 m

—/jé byii

I1-pama
JleGenka

Puc. 2. BHyTpeHHMIi BUII TOHHOTO ceiicMorpada (a), MpouHbIil KOpITyc JOHHOTO ceiicmorpada (6), cxeMa yCTaHOBKH JOHHOTO

ceiicmorpada (B).

OITOPHOTO KBAPLEBOTO TeHEPATOPA BEJIMUMHON 2 X
x 10-8 c/c.

DJIeKTpOHHAsI HauMHKa ceiicmorpada (puc. 2a)
rnmomelniajgach B MPOYHBINA KOPIYC C TTOABOIHBIM Be-
com ot 40 mo 100 Kr mist pa3HBIX MoAUGUKALINI (CM.
puc. 20), KOTOPBIi yCTAHABJIMBAJICS Ha THO C IIOMO-
LIbIO KalipoHOBoOTO (hasia auameTpom 12 mm. Beren 3a
MPOYHBIM KOPITYyCOM 3a OOPT CyIHA BEITPABIMBAIOCh
60 M KaripoHOBOTO (haja, K IPYroMmy KOHILY KOTOPOIO
MPUKpPEIJISach 1elb ¢ 0aJIacTHBIM I'Py30M BECOM
70—100 xr. OT 6aJUTaCTHOrO Tpy3a OTXOOUJI OCHOB-
HOIi Oyiiperr, CBOOOIHEBIN KOHEIl KOTOPOTO MPUKPETT-
JISJICSI K BBIITyCKaeMOMY MMOBEpPXHOCTHOMY Oy10. Bce
onepaluu 110 IIOCTAaHOBKE U MOAbeMY OyeB IIPOU3BO-
JIWJIMCHh C TIOMOIIBIO CYTOBBIX Jieoenku, I1-pamMer 1
KpaHa. Mexnay ceiicMorpadom, jJexaiuum Ha JHEe, U
0aJUTaCTHBIM T'PYy30M, YACPKMBAIOIIUM Oyii, Haxo-
nuics ¢dan-pas3Bsg3Ka IMHOM 60 M, KOTOPBI U30JI1-
poBai ceificMorpad OT BAUSHUS TIOBEPXHOCTHOTO OysI
(cm. puc. 2B). Pa6otsl B [1epcuickoM 3ajimBe BBIITIOJ-
Hsuch ¢ oopra HUC “TIpodeccop IllTokman”, cy-
JOBJIafieNiblieM KOTOporo siBjsuica MHCTUTYT oKea-
Hosoruu um. I1.I1. Iupmosa PAH.

Cucrema Boctipon3BeneHus 3anmceit J1C BBITION-
HeHa Ha 0a3e BOCbMUKAaHAJIbHOTO MOIN(UIIMPOBAH-
Horo marautorpada H-067. CkopocTh BOCIIpOu3Be-
JIEHUs IpeBbIlIaeT CKopocTh 3amucu B 80—200 pas,
YTO MPUBOIUT K TPAHCIIOHMPOBAHUIO CEMCMMUIECKO-

ro nuarazoHa vyactor (3—30 Ii1) B akycTMyecKuit
(240—6000 TIt). CeiicMUYecKre CUTHAJBI, 3aperu-
CTPUPOBAaHHBIE HA THE, HAYMHAIOT 3By4aTh. C IIOMO-
IIBIO MOACOCAMHIEMBIX K BOCIIPOU3BOISIIEH CUCTE-
M€ HaAyIIHWKOB HaXOOWJIWCh 3aIllMCU CUTHAJIOB OT
ITHEBMOMCTOYHUKOB U IPUPOMHBIX 3€MJICTPSICEHUI
Ha CIIyX.

s oumndpoBku aHamorosbix 3anuceil JIC wuc-
MOJIb30BaJics NepcoHanbHbI Komnbiorep IBM PC ¢
MYJBTUIIIEKCHBIM 12-pa3psimabiM ALITT. Ouudpo-
BaHHasl 3allUCh BU3yaJInW3UpoOBajach Ha 3KpaHe MO-
HHUTOpA U IIPUBI3BIBAIACh K a0OCOJTIOTHOMY BpeMEHU
UTC. Ucnonp3oBaHue CBaH-AHArpaMM I103BOJIMIIO
OLICHUBATh SBOJIIOLUIO CIIEKTPa CEICMUYECKOTO CUT-
HaJla BO BpeMEHM IpH BEIOOpE ONTUMAIbHON (DMIIb-
Tpaluu Ojs 6oJiee TIIaTEIbHOM 00padbOTKM. AMITIM-
TYOHBIM M SHEPreTUYECKMid CIIEKTp BBIOPAaHHOIO
¢parMeHTa 3aIIMCH PaCCIUTHIBAJICS C YIETOM aMILIM-
TYIHO-YaCTOTHOI XapaKTepUCTUKU CEUCMOMETPU-
yeckoro kaHaja JIC.

B ciiyyae BeIAeIeHUS ceiCMUYECKMX COOBITHUIA CO-
XpaHsIIUCh (pparMeHTHI 3armiceit 3emeTpsiceHunii. B
ciydyae padot I'C3 (popMupoBaaIrch MOHTaXKM OOLLICH
Touku Bo30yxneHus (OTB).

JloHHBIE ceificMoJoTMYecKe HaOJIIoJIeHNsI B aK-
BaTopuu Ilepcuackoro 3ajiuBa MpoOBOAUINUCH C 6OpTa
HUC “IIpodeccop llltokman” B MapTe—armpenie
1999 r. Bcero miist peructpaiiiy 3eMJIETPSICEHUIT ObI-
BYJIKAHOJIOTUS U CEMICMOJIOTUS

Ne 6 2023
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Puc. 3. [TonoxeHne TOHHBIX U OeperoBbIx ceiicMorpadoB B [IepcuickoM 3avBe, UCIOIb30BABIINUXCS 1Sl pETUCTPALIK 36M~
setpsiceHuii B paitone ADC byiiep. 3eeHble TPeyroJbHUKUA — paccTaHoBKa N 4, KpacHbIe TPEYTOJIbBHUKHM — pacCTaHOBKA No 5,

CUHUE TPEYTOIbHUKHU — paccTaHOBKa No 6.

JIO BBITIOJTHEHO 3 paccTaHOBKU (Ne 4—6) mMOHHBIX
ceiicMorpadoB, B KOTOPBIX ObLIO 3a1€ICTBOBAHO OT 6
110 4 TOHHBIX CTaHLIMI. B mporecce 06padboTKu 3amm-
CEl 3eMJIETPSICEHUIA YETBEPTOM PACCTAHOBKU IIPHU-
BJIEKAJIUCh TaKXKe JAHHbIE TpeX OeperoBbix ceiicMo-
rpacdos MO PAH.

ITonoxeHue nOHHBIX ceificMorpagoB Ha paccTa-
HoBKax No 4—6 1Toka3aHO Ha pHC. 3, a KOOPIWHATHI U
CpPOKM pabOTHI MPUBOIATCS B TabI. 1—3.

CyMMmapHasi IpOOOIKUTEIbHOCTh PErucTpaluu
3eMJICTPSICEHUIA JOHHBIMU ceiicMorpadamMu Ha JHE
INepcunckoro 3anuBa coctaBuia 23 gHs. 3a 3TO Bpe-
M TpeMsI M OOJIBIITMM YHCJIOM CTAaHIIMI OBIIO 3ape-
TUCTPUPOBAHO 69 3eMIETPSICEHUI, TIPUHATHIX K 00-
paborke. OOIIee YUCIO 3eMIICTPSICCHUIA, 3alMcaH-
Heix JC B TeueHme 23 CyT, NPEBBICUIO COTHIO
celicMuueckux coobiThii. (B ux yncio nmomnaiu 3eM-
JIETpsICEHUsI, 3allMCaHHbIC IBYMSI U OOHOM ceiicMu-
YEeCKUMU CTAHIISIMHU).

BYJIKAHOJIOTUSI 1 CEUCMOJIOTUS

Ne 6 2023

METOIWKA 1 PE3VJIBTATHI
OBPABOTKHW 3EMJIETPACEHNN

IMocne Bu3yanu3auuy Ha OUCIUIEE 3alIMCH 3EMJIC-
TpsiceHus1 (ceiicMOrpaMMbl) ONpeesIiCh MOMEH-
THI TIpuxoda TpPoaoJbHBIX (P) m momepedHbix (S)
BOJIH IJIsl psiga ceiicMudeckux ctanumuii. Ilpm aTom
MOUCK pPealbHBIX BCTYIUIEHUM ITONEPEYHBIX BOJH
MPOU3BOAWIICS C TIOMOIIIBIO Tpacdhuka BamaTtu, koTo-
pBIii OTOOpaXkaeT 3aBUCUMOCTh Pa3HOCTU BpeMEH
MpUXOJIa MPOJOJbHBIX U MOIMEPEYHBIX BOJIH OT Bpe-
MEH BCTYIUICHU I TPOAOJIbHBIX BOJIH.

BpemeHna BcTymieHMIA MPOMOJBLHBIX M IIOIIepey-
HBIX BOJIH Ha Pa3HbIX CTAHLIMSIX, a TAKXKe (paitiabl, co-
JepxKalyie JaHHbIE 0 CKOPOCTHOM CTPOSHUU 3€MHOM
KOpbl U KOOPAWHATHI CeiCMUUYECKUX CTaHLWMA, SIBJISI-
FOTCSI BXOMHBIMU JaHHbIMU 1151 TiporpamMMbl HYPO-71,
HCIIOJIb30BaBIICICS IS pacdyeTa KOOPAMHAT BIIH-
IIEHTPOB 3eMJICTPSICEHUIi, TNMIyOMH 0YaroB, OIIMOOK
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Tabomuna 1. KoopanHaTel M cCpoKy pabOThl JOHHBIX U O€peroBbIX ceficMorpadoB Ha paccTaHOBKe 4

IIupota Jonrora
Ne 1C rpau.pMMH — JlaTa u BpeMs1 ycTaHOBKM | JlaTta 1 Bpemsi CHSTHUS Tun npubdopa

1 2822.01 N 504499 E 28 map. 6 4 30 MmuH 2 anp. 3 4 30 MUH JloHHBII

2 2826.96 N 5042.73 E 28 map. 7 4 30 MmuH 2 anp. 4 4 50 MuH JIOHHBI

3 2841.83 N 5044.38 E 28 map. 8 4 20 MuH 2 anp. 11 4 10 MuH JIOHHBII

4 2836.83 N 5038.23 E 28 map. 10 4 55 MmuH 2 anp. 12 4 20 MmuH JIOHHBII

5 2846.70 N 5033.68 E 28 map. 11 u 15 mun 2 amp. 9 u 20 MuH JlOHHBIIA

6 2832.47 N 503290 E 28 map. 11 4 40 MuH 2 anp. 7 4 30 MuH JoHHBII
11 2849.37 N 5053.57 E 17 map. 6 4 00 MuH 29 map. 4 4 30 MmuH beperosoii
12 2849.79 N 5054.34 E 17 map. 7 4 30 MmuH 29 map. 7 4 30 MmuH Beperopoit
13 2850.19 N 5054.72 E 16 map. 14 4 00 MmuH 29 map. 9 4 00 MuH Beperosoit

ITpumeuanne. Ykazano UTC Bpemsi. KoopanHaTtel CTaHLIMK, YCTAaHOBIIEHHOM B ropoze Byiep, Ha KoTopoii He TTojiyaeHoO nH(popma-

1K1 U3-3a BBICOKOT'O YPOBH# 1IyMa, HE ITPUBOASATCSA.

Ta6omuna 2. KooparHaThl M CPOKU pabOThI JOHHBIX ceiicMoTrpadoB Ha pacCTaHOBKE 5

Ne J1C rﬁg?ﬁ;ﬁ{ rg;;r;z{ JlaTta u Bpems yctaHoBKM | JlaTa 1 BpeMsi CHATUS I[Ipumeuanne
P1 2829.53 N 5041.74 E 04 amp. 10 ¥ 40 MmuH 17 anip. 19 4 40 MmuH
P2 28 35.73 N 50 51.00 E 04 anp. 12 4 00 MuH VrepsiH
P3 28 36.49 N 504124 E 04 anp. 12 4 40 MmuH 12 anp. 7 4 00 MuH
P4 28 33.86 N 5033.39E 04 anip. 14 4 30 MmuH 12 anp. 8 u 10 MuH
P5 28 43.28 N 5035.50 E 04 anp. 1549 10 MuH 12 anp. 10 4 50 MmuH
P6 28 41.78 N 5044.38 E 04 anp. 16 9 00 MuH 12 anp. 19 4 30 MuH

X BBIYMCJICHUST, BDEMEH B o4arax 3eMJICTPSICCHUIA, a
TaK>Ke UX MarHUTY.

Hcronb3oBaBiasicss CKOPOCTHAsT MOJIEb CPEeObl
MOCTPOEHA HAa OCHOBE JAHHBIX IMTyOMHHOTO CeMCMU-
YEeCKOI'o 30HAMPOBAHUSI, BBIITOJHEHHOIO B paMKax
uccnegopanuii mo I'C3 B Ilepcuackom 3amuBe [Ko-
BaueB, ['anxka, 2023]. B atux paboTax yaanoch mojy-
YUTh NE€TaJbHYIO CKOPOCTHYIO MOEIb CpEIbl IO
mHoM Ilepcumckoro 3aimBa 4o TIyOMHBI opsinKa 7
KM. [1yOXke OBITM TIOJyYEeHbl WHTETPaJIbHBIE CKO-
POCTHBIE XapaKTepPUCTUKU TBEPAOi cpelibl. DTa MO-
JIeTb IPUBOIUTCS B Ta0I. 4.

HMcronb3oBaHue aMIUIMTYIHBIX COOTHOIIEHUIA
JUJIsl OTIpeae/ICHUsI MarHUTY/l 3eMJIETPSICEHUI Mo 3a-
MUCSIM JOHHBIX ceificMorpadoB BEI3BIBAET 3aTPyIHE-
HMS 13-3a 3HAYUTEJIbHBIX UCKAXKEHUM CeICMUYECKO-
ro curHajua, oOycjJoBJIEHHBIX paboToi ceiicMorpada
Ha DPBIXJIOM OOBOMHEHHOM TIpPYyHTE (MOPCKOE ITHO)
[JIeBuenko, 2005]. Kpome Toro, B HacTosiei pabore
JUIST pacyeTa MarHUTYIbl MBI MCIIOJIb30BaIU 3aIIUCU
ruapo¢dOHHOTO KaHajla JOHHBIX ceiicMorpados, riue
OTHOIIIEHNE “CUTHaI—IIIyM”~ 00Jiee BEICOKOE, YeM Ha
3aMucsIX cCeiCMOMETPUYECKUX KaHAJIOB.

ITpuuunHEI, 3acTaBISIOIINE MCITOIb30BaTh “He-
TpagUuLIMOHHBIE” METOMbI IJISI ONpeneIeHUsI MarHu-

Taommua 3. KoopauHaTel M CpPOKU pabOThI TOHHBIX ceiicMorpacdoB Ha pacCTaHOBKe 6

Ne 1C rglaj:/[lp ;La; r’g;ir;;il Hata v Bpems yctaHoBKM | JlaTa u BpeMsi CHSITUSI IIpumeyanue
P1 28 37.55N 5043.26 E 13 amp. 3 14 30 MmuH 20 amp. 12 9 30 Mmua
P2 28 31.82 N 5042.72 E 13 amp. 6 4 30 MuH 20 amp. 13 4 30 MuH
P3 2829.77 N 5049.71 E 13 anp. 7 4 10 MmuH VYrepsiH
P4 28 26.64 N 5040.12 E 13 anp. 7 1 50 MuH 20 amp. 15 4 00 MmuH
P5 28 30.97 N 503545 E 13 anp. 8 u 20 MmuH 20 amp. 16 ¥ 00 MuH
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Ta6auna 4. CKOpOCTHaH MOIECJIb CPEADbI, UCITOJIBb30BaBIIaACA I BIYMCICHUA KOOPpAUHAT SIIMLCHTPOB 3CMI[€Tp9[C€HI/If;I

Ilepcunckoro 3anuBa

Howmep ciost | IyOuHa KpoBiu ciiost, KM | MOLIHOCTE cjiosi, KM | Vp Ha KpoBiie c1ost, KM/C | Vpy TOIOLIBHI CIIOST, KM/C
1 0 1.3 2.10 3.55
2 1.3 1.1 3.68 4.30
3 2.4 2.5 4.80 5.10
4 4.9 2.1 5.90 6.10
5 7.0 13 6.30 6.60
6 20.0 20.0 6.70 6.80
7 40.0 200.0 8.05 8.50

Hpnmeqal-me. CKOpOCTI/I TIOIICPEYHBIX BOJIH OIIPCACIATIMCH HA OCHOBE OTHOILIIEHUI VP/ VS’ OIIPEALCIAIEMbIX C ITOMOLIBIO l"paq)I/IKOB Banatn.

TYOBI IO 3anucsIM TUApodOHa, U3JIOXKEHEI B paboTe
[deBun u ap., 2010, ctp. 62]: “Cneayer OTMETUTD,
YTO TUAPOGOHHBIC 3alUCU CJIA0bIX CEMCMMYECKUX
COOBITUIT, yOAJIEHHBIX OT MECTa pEerucTpanuu, Kak
MIPaBWIO, CHJIBHO MCKAXEHBI IIIyMaMU, 1 OIIpeacsie-
HUE Ilepuoja cuUrHaja B ¢da3e MaKCUMaJbHOIi
aMIUIATYIBI IIPEACTaBIISICT Cepbe3HOe 3aTpydHEeHUE .

st pacyeTa MarHUTY 3eMJIETPSICEHU I ObLIa 1C-
MTOJIb30BaHa IJIMTEILHOCTD 3aIllMCH CUTHAJOB (T) B
BUJIC:

My =3241gt—3.84, (1)

rae T — IJIMTEJIbHOCTh KOJbl CUTHaja 3emJjeTpsice-
HUS, T.€. BpeMsI MEXIY ITPUXOA0M MEPBOTO BCTYILIE-
HUS TIPOJIOJIbHOM BOJHBI U BpEMEHEM, KOTIa aMIIH -
Tyla Koabl He Oojiee yeM B 1.5 pasa mpeBbIlIaeT aM-
IIMTYny (HOHOBOTO ceficMUYEeCKOro Iyma. 3TO
COOTHOIIIEHUE OBbLIO TIOJYYEHO B pe3yJibTaTe CEpUuu
9KCIIEPUMEHTOB C TIOHHBIMU celicMorpadamu B paii-
oHe 0. Kput B Oreiickom Mmope [ KoBaueB, CoJIOBbEB,
1996; ComnoBbeB u Ap., 1993]. [Tono6Hyt0 hopmyity, mo-
JIydeHHYI0 Ha ocHoBe Taonulibl “ComoBbeBa—KoBaue-
Ba”, aBTOpHI paboT [ bopucos, 2013; JIesun u ap., 2010;
Sasorova et al., 2008] rcrnoap30BaIN NP OIpenese-
HUU MarHUTYI MUKPO3EMJIETPSICEHUI B HECKOJIbKUX
cepusiX TUIPOAKYCTUUYECKUX W3MEPEeHUI, KOTOpbIe
MPOBOJIMJIMCH B PA3JIMYHBIX aKBaTOPUsIX TUxOOKeaH-
CKOTO Tobepeskbsl M B CEICMOAKTUBHBIX paiioHax Ca-
xanHo- Kypuibckoro permoHa.

OBCYXIEHMUE PE3YJIbTATOB

B TaGa. 5 mpuBOOMTCS KaTajor 3eMJIETPSICEHUN,
COCTaBJICHHBIII B pe3yiabTaTe OJOHHBIX CEMCMOIOrM-
YeCKMX HaOJIIOIeHNIA, a Ha puc. 4 — pparMeHT KapThl
C TIOJIyYEHHBIM pacrpenejeHUueM SIMUILIEHTPOB 3€M-
JIETpsSICEHUI. 31IeCh XKe IMoKa3aHbl SMULIEHTPHI MaH-
TUMHBIX 3eMieTpsceHnii paitiona Ilepcumckoro 3a-
JiuBa U rop 3arpoc (c ryorHaMu o4yaroB cBbile 40
KM) M3 Kartajora leosiornueckoii cayxobr CILA
[USGS, 2022].

ITpuMep 3armcy JIOKAJIBHOTO 3€MJIETPSICEHNS, 3a-
perucTpupoBaHHOTO Ha aHe Ilepcuackoro 3anuBsa,
BYJIKAHOJIOTUSI 1 CEUCMOJIOTUS
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nmpuBemeH Ha puc. 5. CeiicMOorpaMMBbl JIOKATBHBIX
3emuteTpsicenmii [lepcrmckoro 3annBa, Kak MpaBuiIo,
OTJINYAET HAJIMYME HOCTATOYHO YETKUX BCTYIJICHUI
MponoiabHBIX (P) 1 monepedyHsbIx (S) BoIH. DTO I103-
BOJIWUIO TIOCTPOUTH I OOJBINIEH YacTH OTHX
CeAICMUYECKMX COOBITUIA XOPOIIO COIJTaCOBaHHbBIE
rpadukn BamaTy 1 mOCTaTOYHO HAIEKHO JIOKATH30-
BaThb UX OYard, Kak B TOPU3OHTATLHON TUTOCKOCTH,
TaK U 110 BepTUKaJIU. MarHUTYObI JOKAJbHBIX 3eMJIC-
TpSCEeHUI MoIaiu B fuamna3oH oT —0.2 1o 2.9.

Bosbliast yacTh 3MUILIEHTPOB JOKIBHBIX CeiCMU -
yeckux coobiTuii (19 1mITYK) pacmoioxeHa K Ory U
10ro-BocTokKy oT Bymrepckoit ADC (cM. puc. 4). Pac-
npeaeseHre SIMLIEHTPOB UMEET CKOPEE pacCesTHHBIN
XapaKTep U CBSI3aHO C TCKTOHMYECKOM aKTUBHOCTBIO
CTPYKTYPHBIX HEOTHOPOMTHOCTE!, BBISIBICHHBIX B
nanHoM Mmecte Metogamu I'C3 u MOI'T. Ouaru no-
KaJIbHBIX 3eMJICTPSICEHUIT ObLIM OOHApYyXKEHBI KaK B
0Camo4YHOM 4exyie (ImyOrHa 10 2 KM), TaK U B Bepxax
MaHTuu (10 50 KMm).

3amnuch yoaJeHHOTO 3eMJIETPSICEHUSI IIPECcCTaBIIe-
Ha Ha puc. 6. Cyns o ¢popme 3anucu (6J113K0Oe OTHO-
IIEHWEe aMIUIATYI MNPOIOJbHBIX UM IONEPEYHBIX
BOJIH), IPaKTUYECKY ITOJIOBMHA yIaJICHHEIX 3eMJIe-
TpsSiICeHUI SIBIsIETCS MIyOOKOMOKYCHBIMU. BoJblas
YacTh U3 HUX MPOU3OIILJIA TTo1 ropamMu 3arpoc U B ce-
BepHoii yactu Ilepcunckoro 3anmmBa. Ha 3amucsx ro-
PU3OHTAIBHBIX CEMCMOMETPOB 3TUX CEHCMUYECKUX
COOBITUIA TOCTATOYHO YETKO BBIACISIETCS BCTYILIC-
HUEe 0OMEHHBIX BOJIH (ITO-BUIMMOMY, OOMEH IIPOKC-
XOJIUT Ha IpaHMIIE KPUCTAJIMYECKOTo (pyHIaMeHTa U
0CaIOYHOM TOJIIIM HEMOCPEACTBEHHO IIOJ TOYKOI
perucTpanmn).

Ha 3anucsx GeperoBbIX CTaHLMII HaOJIIOIATUCH
OYeHb cJIabble CUTHAJIBI, 10 (hopMe HAITOMMUHABIINE
MUKPO3eMJIETPSICEHUSI C OTpULIATEIbHBIMI MAarHUTY -
gamu (puc. 7). OOHapyKUTb MMOAOOHBIE ceilicMuye-
CKHU€ COOBITHS, 3apErUCTPUPOBAHHBIE OMHOBPEMEH-
HO TpeMms npmbopamMu, He ymanocb. CKopee Bcero,
9TU CUTHAJIBI UMEJU TEXHOTeHHYIO IPUPOIY U TeHe-
pUpOBaIUCh MEXaHM3MaMM, PaOOTaBIIMMHU Ha ILUIO-
manke ADC.
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Tao6muna 5. Karasor semnerpsicennii [lepcumckoro 3ajmBa, COCTaBJIEHHBIH 110 3aITMCSIM JOHHBIX 1 0€pPEeroBBIX CeiicMO-
rpacdoB 3a nepuona BpeMeHu ¢ 28 mapta no 20 amnpess 1999 r.

1 2 3 4 5 6 7
990328 14h52m50.7s 29-59.33 50-42.85 90 1.9 0.77
990328 16h27m41.5s 28-34.21 50-48.73 6.1 1.3 0.58
990328 16h48m12.2s 28-49.89 52-50.29 70 1.8 1.17
990328 19h9m32.8s 28-46.21 50-50.91 18.96 2.4 0.71
990329 4h0m40.0s 29-46.87 49-41.90 40.28 2.9 0.04
990329 4h10m17.9s 29-28.13 50-33.30 157.21 1.7 0.83
990329 4h31m33.8s 29-12.69 52-14.84 85.88 1.4 0.18
990329 6h37m26.6s 29-51.90 49-55.84 105.67 1.1 0.84
990329 6h58m56.2s 29-57.41 49-51.15 125.22 1.4 0.92
990329 7h42m?21.7s 29-22.56 51-59.83 26.38 1.1 1.00
990329 9h50m46.9s 29-51.08 50-11.95 70.00 0.8 0.94
990329 11h9m54.4s 29-46.26 49-54.77 54.18 2.0 0.34
990329 15h23m39.6s 28-37.81 50-47.45 11.02 0.2 0.55
990329 16h5m40.6s 28-58.60 51-24.15 42.49 1.3 0.04
990329 18h50m53.1s 27-19.19 51-7.43 46.46 1.6 0.66
990330 1h29m38.9s 29-24.55 49-56.14 20.25 2.0 0.53
990330 4h1m45.4s 29-17.66 50-33.30 172.10 1.5 0.90
990330 18h28m53.4s 28-40.19 50-32.61 1.85 0.2 0.80
990330 20h51m?7.0s 30-14.08 50-0.01 70.00 2.1 0.56
990331 10h15m57.4s 29-8.08 52-7.86 90.00 1.6 0.20
990331 15h10m38.1s 28-28.58 50-41.73 6.48 —0.2 1.09
990331 15h59m45.3s 28-34.88 50-38.94 35.18 1.4 0.07
990331 16h12m26.8s 28-33.30 50-40.08 17.00 —0.1 0.73
990401 2h9m27.4s 28-3.51 50-1.56 24.42 2.1 0.34
990401 2h31m48.3s 28-7.28 49-49.43 10.00 1.9 0.33
990401 9h4m52.8s 29-30.65 49-53.67 25.00 1.4 0.97
990401 10h2m47.4s 28-31.70 50-45.95 44.38 1.0 0.05
990401 11h32m25.5s 28-59.09 49-35.84 168.46 1.9 1.40
990401 14h55m58.6s 29-20.35 52-9.59 107.99 1.7 0.02
990401 16h15m54.6s 29-12.42 52-27.81 61.10 1.6 0.12
990330 11h21m56.7s 28-52.19 50-41.19 9.68 -0.1 0.86
990406 4h32m25.5s 28-31.92 50-51.84 11.63 1.3 0.00
990401 18h33m39.1s 28-38.26 50-43.71 18.36 1.4 0.04
990401 18h53m?2.6s 29-25.39 51-18.17 74.39 1.4 0.51
990402 1h54m31.2s 29-55.79 51-26.45 14.38 1.8 0.40
990404 19h45m13.0s 28-45.52 51-9.29 64.63 0.1 0.06
990405 9h41m?23.8s 29-0.15 50-34.86 12.09 2.4 0.56
990405 11h41m42.4s 27-30.60 51-10.41 28.21 1.4 0.19
990405 13h40m1.8s 27-25.50 50-41.84 30.00 1.3 0.47
990405 14h26m46.6s 29-19.86 52-13.07 18.32 1.4 0.40
990405 20h12m45.0s 29-25.27 51-27.38 24.03 1.1 0.61
990405 22h8m11.8s 29-6.76 52-25.38 7.07 24 0.65
990405 22h43m2.9s 28-36.59 50-30.13 40.76 0.3 0.65
990406 4h32m22.4s 28-37.80 51-4.39 29.49 1.3 0.33
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Ta6mmma 5. OxkoHYaHUe

1 2 3 5 6 7
990406 13h38m29.3s 28-52.92 50-52.54 30.64 0.7 0.55
990408 7h15m43.2s 29-4.90 51-21.23 2.50 1.1 0.53
990408 8h31m15.5s 27-55.08 51-38.82 55.63 1.5 0.19
990408 13h20m6.9s 28-38.15 50-44.98 25.31 2.6 0.27
990408 23h47m56.5s 29-22.66 50-35.52 23.45 1.2 0.83
990410 23h53m7.6s 29-6.68 51-48.30 32.00 1.1 0.63
990410 9h29m30.1s 29-43.71 51-50.86 40.00 1.2 0.24
990410 14h29m38.8s 28-13.17 51-12.67 56.83 1.0 0.33
990410 14h38m52.6s 28-18.22 51-15.64 30.00 0.9 0.43
990410 14h39m16.9s 28-3.60 51-19.15 37.20 1.2 0.06
990410 14h42m4.5s 28-22.88 51-12.32 33.54 1.1 0.53
990410 S5h56m21.7s 28-24.22 51-6.67 22.84 1.0 0.06
990411 22h36m6.2s 30-16.64 51-46.87 63.94 1.9 0.24
990407 11h33m19.4s 29-9.12 51-11.21 23.56 1.2 0.37
990408 2h5m37.0s 28-58.52 50-48.05 1.48 0.7 0.05
990413 19h35m57.2s 29-28.99 50-43.36 56.20 1.1 0.75
990414 12h30m?29.1s 29-49.25 51-19.08 55.63 1.2 0.10
990414 14h17m0.2s 29-18.66 51-16.13 10.00 1.5 1.41
990414 22h18m43.1s 29-59.60 50-55.54 15.46 1.6 0.12
990415 11h18m21.6s 28-54.88 49-49.64 30.00 0.7 0.52
990416 3h42m?2.5s 29-38.33 49-22.17 50.00 1.3 0.10
990417 0hOm47.2s 29-14.56 52-25.85 50.00 1.7 0.90
990417 6h20m52.8s 30-15.18 51-29.46 44.47 2.1 0.13
990419 11Th11m1.8s 28-44.07 50-43.90 59.61 0.7 0.05
990419 21h56m12.5s 29-23.69 52-0.30 40.00 2.2 0.08

IMpumeuanue. 1 — nara 3emnetpsicenusi (99 — ron, 04 — mecsii, 19 — nenn); 2 — Bpems B ouare (21h — yac, S6m — muHyra, 12.5s —
CceKyHIa); 3 — ceBepHas 1MpoTa snuieHTpa (29 — rpamaychl, 23.69 — MUHYTHI); 4 — BOCTOYHAsI I0JITOTa SMUIEHTpa (52 — rpamaychl,
59.61 — MuHyTHI); 5 — yOMHa oyara B KM; 6 — 2.2 —MarHuryaa; 7 — cpeHeKBapaTUYHasi BpeMeHHasi HEBSI3Ka pacuyeTHBIX U HaOJTI0-

JE€HHBIX JaHHBIX B CEKyHOaX.

3a HeNnpomOKMTENbHBIA Mepuon HaOIomaeHUN
(23 mHS) TOHHBIMM CEMICMUYECKMMU CTAaHILIUSIMU 3a-
PETUCTPUPOBAHO 00JIe€ COTHM JIOKAJIbHBIX 1 YOaJIeH-
HBIX ceiicMUUecKUX cOObITU. M3 HUX yaaioch JioKa-
JM30BaTh 69 oyaroB. DTO CBUAETEILCTBYET O BBICO-
Koit 3((HEKTUBHOCTH MTOHHBIX CEHCMOIOTMYECCKUX
HaOJIIOACHUI 3a CUeT HU3KOTO YPOBHS CeiicCMUYECKO-
ro ¢poHa Ha gHe Ilepcunckoro 3anuBa.

JlokanbHBIE ceiicMUYECKHE COOBITHUS, TTapaMeTPhI
KOTOPBIX OMNpele/IeHHbl C JOCTaTOYHOU CTeTeHbIO
JIOCTOBEPHOCTH, ObUIM YUYTEHbI TMPU COCTABJIECHUU
cBomHoro Katajora semierpsiceHuit OM®3 PAH.

BreiBogpl HEKOTOPBIX MCcliegoBaTesieid (Hampu-
Mmep, [Maggi et al., 2000]) cBoasTCSI K TOMY, 4TO B
KOHTMHEHTAJIbHOM MAaHTUM W HIDXKHEl Kope OTCYT-
CTBYIOT 3eMJIETpsSICEHUS. B HEKOTOPHIX pernoHax, Ta-
kux kak MpaH, Oreiickoe mope, Tudet u Kanudop-
HUS, CEICMUYHOCTh IPaKTUYECKU OTpaHUYEeHA BEPX-
HEll 4acTbl0 KOHTUHEHTAJbHOI KOpbI, TOrJa KaK B

BVJIKAHOJIOTUS 1 CEMUCMOJIOTHUA
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Ipyrux, BKiodas yactu BocrouHoilt Adbpuku, TsaHb-
Ilans m ceBepHoii MHAWM, HUXHSIS KOpa TaKKe
CeICMMYECKM aKTHMBHA, XOTSI OOBIYHO MEHBIIIE, YeM
BepxHsisi kopa. OHU CUMTAIOT, YTO TaKue Bapualluu
MPOCTPAHCTBEHHOIO pacIpeaeicHHUsI O4aroB 3eMJIe-
TPSICEHUIT HE MOTYT OBITh HAAEXXHO MPOIEMOHCTPUPO-
BaHbl 13 OMYOJIMKOBAHHBIX KaTaJIOTOB WJIX OloJUIieTe-
Hel, gaxe U3 TeX, B KOTOPBIX pa3pelleHue Mo ITyoruHe
JIOCTaTOYHO Xopoiliee. B ommmume or okeaHM4ecKoit
MaHTHUITHOM JIuTochephl, B KOTOPOit HEMPEeMEeHHO IPo-
HWCXOIST 3eMJIETPSICEHUSI, KOHTUHEHTAIbHASI MAHTUIi-
Hasi ImTocdepa, 1o UX IPEAIIOI0XKEHHUIO, IIPAKTUIECKU
aceiicMMYHa U HE MOXKET ObITh 3HAUYUTEJIbHO IIPOYHEE
HUXXHEHA KOHTUHEHTAJIbHOMN KOPBI.

ABTOpBI YTBEPKIAIOT, UTO “B pailoHAaX DIreiiCKOro
mops, Tuoere u KanudopHnn ceiicMMYHOCTD TTpaK-
TUYECKU OTpaHMYeHa BepxHeil 4acTbl0O KOHTMHEH-
TaJIbHOM KOpBI”, a TakKKe, YTO “KOHTUHEHTAaJbHas
MaHTUIHAasg TuTocdepa IMpakTUIecKr aceiicMruyHa”.
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Puc. 4. PacrtipeneneHue aNMMIIEHTPOB CIa0bIX 1 MUKpo3emiieTpsiceHnit [lepcuackoro 3amnBa u rop 3arpoc, IojydeHHOe ¢ TT0-
MOILIbIO KPATKOBPEMEHHBIX JJOHHBIX M CEMCMOJIOTMYEeCKUX HAOIOACHU, a TAKXKe SMULUEHTPOB MAHTUITHBIX 36MJIETPSICEHUI C
DIyorHaMM odaroB cBbile 40 kM o naHHbIM [eotornueckoii ciryxxon1 CIITA.

Yro KacaeTcst DreiicKoro Mopsi, TO 3TU YTBEPXKICHUS
HE COOTBETCTBYIOT HCTHUHE. DTO TOATBEpPXIAcTCS
JaHHBIMU MeXAyHapOIHOTO CeMCMUUYEeCKOro Kara-
Jiora (ISC) u Karanora I'eonorunyeckoii cyk6s1 CILIA
(USGS), CpennzeMHOMOPCKOTO Karajora 3emJIeTpsi-
CEHMI, PETMOHATBLHBIMI KaTaJIOTaMM 3eMJICTPSICEHUIA
I'peunu [Kkallas et al., 2018; Papazachos et al., 2005] u
KaTaJIoTOM MUKPO3eMJICTPSCEHNI DTEeCKOTO MOpS,
TIOJIYICHHBIM C TTOMOIIBI0 BBHICOKOUYBCTBUTEIIHHBIX
IOHHBIX celicMonorndecknx Haomoneanii [Ko-
vachev et al., 1992; Solov’ev et al., 1989]. IToaTomy
YTBEp3KIECHME aBTOPOB O TOM, 4TO “B ropax 3arpoc Ha
fore MpaHa 3eMJieTpsiCeHusI, TTO-BUAUMOMY, OTpaHU-
YUBaIOTCS BEpxHel Kopoii (ryorHa <20 KM)” Takke
BBI3bIBAET COMHEHUE.

MexnyHaponHblii ceiicmuueckuit karanor (ISC)
[ISC, 2022] u xartanor I'eojlorm4yeckoii CiIy>KObI
CHIA (USGS) yka3bIBalOT Ha HAJIMYME OYaroB 3eM-
JIETpsSICEHU B MaHTHUU I101 Topamu 3arpoc. Corac-
Ho Katajory I'eonornueckoii ciryx6bs1 CIHA [USGS,
2022] 3a nepuon HabmoaeHuii ¢ 1911 mo 2022 rT. OBI-
JIO 3apeTUCTPUPOBAHO 4242 3eMaeTpsICeHUs, U3 HUX
B MaHTHH TTPOMN30MII0 374 ceiCMMYECKMX COOBITHIA,
T.€. TTouTH 9% OT 06IIEero KoJudecTBa oyaroB. Mar-

HUTYJAa MaHTUMHBIX 3eMJIETPSICEHUI II0 HAaHHBIM
USGS nonana B nuara3soH ot 3.6 10 5.5.

ITo nannbiM ISC (reviewed) ¢ 1973 mo 2017 rr. B
paiioHe 3arpoca mnpousonuio 1444 3emieTpsiceHus.
M3 HUX MaHTUIAHBIX CEMCMUYECKNX COOBITUIT OKa3a-
JIOCh 64. MarHuTyasl 3TUX CEMCMUYECKUX COOBITUIA
normnaju B nuara3oH ot 3.3 1o 5.5 [ISC, 2022]. 3a atot
ke mepuon nmo gaHHeiIM USGS B MaHTHMM paiioHa
MPON30LILIO 77 3eMISTPSICEHUIA.

ITo naHHBIM MPAHCKOI CEMCMUYECKOI CITyKObI B
MaHTUU paiioHa rop 3arpoc Takxke HepeaKo Mpouc-
xoasT 3emieTrpsiceHus [Iranian Seismological Center,
2022].

Hamu Ob11 mocTpoeH ryOMHHBIN pa3pe3 BKpecCT
oeperoBoii tmHUM Ilepcuackoro 3anmBa. Ha paspes
OBLIM HAHECEHBI IIPOSKIIMY 0YaroB 3eMJICTPSICEHUIA,
MOJIydeHHbIE B pe3yJibTaTe JOHHbBIX CecMOJIOrhYe-
CKUX HaOmoneHunii B akBatopuu Ilepcumckoro 3amm-
Ba ¥ 3aMMCTBOBaHHbIEe M3 Kartanora [eosornyeckoit
ciryx6b1 CIIIA (puc. 8).

Cyng o pa3pesy, 110 JaHHBIM JTOHHBIX CEMCMOJI0-
TMYECKUX HAOIIONEHUN ceICMUYECKU aKTUBHOM SIB-
JISIeTCSI BCS TOJIIIA 3eMHOM Kophl [lepcunckoro 3anu-
Ba Y BEPXHSSI MAHTUS pailoHa, a HE TOJbKO BEPXHSIsS
BVJIKAHOJIOTUSA Y1 CEMMCMOJIOTUA
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Puc. 5. 3anuce JTIOKaJIbHOTO 3eMJIETPSICEHUS, TTOJIydeHHasI TOHHBIM ceiicMorpad oM Ha gHe [Tepcuackoro 3aimBa (100 oTcueToB

TOPU30HTAJIbHOM IIIKaJIbl COOTBETCTBYIOT 1 ¢ 3amucu).

YacTh KPUCTAIUYECKOW KOpbl. AKTUBHOCTb MpEN-
CTaBjieHa CJIaObIMU U MUKPO- 3EMJIETPSICEHUSIMU C
MmarHutygamMu oT —0.2 go 2.9. I'lmybuHa oyaroB 3Tux
3emuieTpsiceHunit mocturaer 170 kM. Okaszanaochk, 4To
oyaru 3eMJIETPSICEHUI 0OpasyloT KpyTo Majaiolive
Ha CeBEepO-BOCTOK TapasulieibHble ceiicModoKaib-
Hele ciaom. Kaxkmerii ciioif mpmypodyeH K OTHOM M3
TEKTOHUYECKUX 30H CKJIaayaThiX Aedopmaluii 1o
B.I. Tpudonoy [Tpudonos, 2017, puc. 30]. IIpo-
CTPAaHCTBEHHOE pacnpeieieHe CUJIbHbBIX U cpenHeit
CWIbl 3emyeTpsiceHuit mo JaHHbIM [eosoruueckoit
cnyx6bsl CHIA u katanora ISC He mpoTUBOpPEUYUT
pacnpenesieHUI0 04aroB MUKpPO- U CIa0bIX 3eMJIETPSI-
CeHUIi, a JOMOJTHSIET ero, oopasys ceiicMohOKaIbHbII
cJIoi, mMpuypOYeHHBIN K 30He Bbicokoro 3arpoca.

PacxoxneHue KoopauHaT SMULIEHTPOB IBYX 3€M-
JIETPSICEHU, JTOKAJIM30BAHHBIX CEThbIO TOHHBIX Ceil-
cMmorpacdoB, U TpuBeAeHHBIX B KaTtajmorax USGS
[USGS, 2022] u ISC [ISC, 2022] MOXHO OOBSICHUTH
pPa3IUYHBIMU CKOPOCTHBIMM MOJEJISIMU CPEbl, WC-
MOJIb30BAaHHBIMMU JIJI51 BBIYMCICHUS ITapaMeTPOB ova-
roB. Takxke, HEOOXOOUMO OTMETUTH, UTO CpEIHE-
KBagpaTUYHbIe BpeMeHHBIe HeBsI3KU (RMS), momy-
YyeHHBIE B Tpoliecce 0OpabdOTKM JTaHHBIX MOPCKUX
CEMICMOJIOTUYECKNX HAOMIOACHWI, B MOJABISIONIEM

BVJIKAHOJIOTUS U CEMCMOJIOTUY

Ne 6 2023

OOJILIIIMHCTBE CJIyyaeB He TIpeBbIaloT 1 ¢. B kaTano-
rax USGS u ISC nabmomaercst ooparHasi CUTyalysl:
i manaeiX USGS B OombmmHCTBE cirydaeB RMS
npesbiaoT 1 ¢, a 11t faHHbIX ISC — 2 ¢. BTO MOXET
TOBOPUTH O OOJIBIIIEIT TOUHOCTU OIIPEACIIEHUSI KOOP-
JWHAT 04aroB 3eMJIETPSICEHUI, JOCTUTHYTOM C TOMO-
LIbIO JOHHBIX ceiicMorpados.

Paznmuuue B MarHuTymax oObSICHSIETCS TEM, 4TO B
cllyyae JOHHBIX HAOMIOAeHWIT MarHUTy1a OIpeaessi-
JJach TI0 JUTMTETBLHOCTH CHTHajla 3eMJICTPSICCHMS
(Mp), KOTOpasi MOXET 3HAYUTEJIbHO OTJIMYAThCS OT
MarHuTyn, npuBeaeHHBIX B KaTajgorax USGS u ISC
(M, myn np.). Kpome TOro, €ciiv y4uTbIBaTh OLLIUO-
K1 omnpeneyieHns mMarHuTyn n3 Katanora ISC [ISC,
2022], To 3T! pa3Iu4us BRINISIASIT HE3HAYUTEIbHBIMMU.

3AKJIFTOYEHHME

B pesynbraTe MOHHBIX CEHCMOJIOTMYECKUX Ha-
OroaeHuil 0OHapy>KeHbI 0Yaru ciaadbIX 3eMJIeTpsice-
HUii, Bcero cBhilre 100 ceiicMMIecKnX COOBITUIA ObI-
J10 3armcaHo 3a 23 gHsa. W3 Hux 69 3eMiteTpsiceHUiA
yIaJoCh JJOKaJIM30BaTh o akBaTopueii [lepcuncko-
ro 3ajnuBa U ropamMmu 3arpoc. PacmpeneneHue snu-
LEHTPOB HOCUT CKOpEe pacCesTHHBINM XapakTep, He
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Puc. 6. 3anuch ry60Ko(OKYCHOrO 3eMJIETPSICEHUsI, IPOM3OLIEAIIETO MOI ropaMu 3arpoc Ha niyouHe 70 KM ¢ MarHUTYAOI
2.1, monmyuyenHas Ha gHe [lepcunckoro 3anmBa noHHBIM ceiicmorpadom (100 oTcueToB rOpU30HTATBHOM IITKATBI COOTBETCTBY-

10T 1 ¢ 3anucu, PS — BeryruieHrue 0OMEHHOI BOJIHBI).

o0pa3sysl TUHEWHBIX lierodeK. OJaru 3eMJICTPsSICEHUIA
onpeneaeHbI ¢ TPUEeMIIEMOIT TOUHOCTHIO, IIJTS OOJTBIIICH
YacTU TMIIOLIEHTPOB OLIMOKHU OIIpeAeeHUs B TUIaHE He
MPEBBIIAIOT 5 KM U 110 DIyonHe 7 KM (COIIaCHO pe-
3yibTaraM pacdeTos 110 mporpamme HYPO-71).

TunoueHTpsl 3emuerpsicenuit [lepcuackoro 3a-
JIMBa TPacCUPYIOT CKJAJIKU, TIPUYpPOUYEHHbIE K pa3-
HbIM 30HaM 3arpoca (Bsicokoro 3arpoca, Huzkoro
3arpoca u [lpearopHoii), ykasbiBas Ha UX MPOIOJI-
XeHue B MaHTHM 0o mryomH 120—180 km. T.e. mipo-
LIECC KOJUTU3UM ApaBUICKOUN TUTOCHhEPHON MIUTHI U
mukporuT LleHTpansHoro Mpana B paiioHe Ilep-
CMJICKOTO 3aJIMBa ¥ TOPHOTO MaccuBa 3arpoc Takum
00pa3oM MpocCIeXXMBAETCs 10 OTUX NIYOUH U 3aXBa-
ThIBaeT Bepxyu MaHTUU. JINOO — B COOTBETCTBUU C
TEKTOHUYECKUMU WHTEPHpPETALUSIMU Pe3yJbTaTOB
ceiicmuueckoii ToMmorpadun us padotsl [Paul et al.,
2010] rryOounHHBIE ceiicMOoOKalnbHBIE CJIOM B
HenTpanpaoMm n CeBepHoM 3arpoce CBSI3aHBI C 30-
Hoii CanaHmamx—CupmaxkaH (BoM) 1o LieHTpanb-
HbIM 3arpocoM B BepXax MaHTHUH.

Kpome Toro, akBaropust Ilepcuackoro 3aauBa OT-
JIMYAETCs elle OMHOM re0JIOTMIeCKOi 0COOEHHOCTRIO —
9TO YTOHEHUE BEpXHEro (IpaHUTHOIO) CJI0sI 3eMHOM

KOPBI 10 BEIMYUHBI MIOPSIIKA 5 KM, OGHapy:KeHHOE B
pesynbsTaTte padot mo I'C3 [Kosaues, 'anka, 2023].

ITonoGHbIe reosoro-reodusnyeckre CBOMCTBA
xapakTepHbl 115 paiioHa FOxHoro Kacrus, roe mo
maHHbiM ['C3 [IIniin u ap., 2012] rpaHUTHBINA CIOM
KOpPBI OJTHOCTBIO OTCYTCTBYET, @ B MaHTUU CpeaHe-
ro u FOxnoro Kacnust BeinenaeHsl ceiicMo(hOKaIbHbIE
ciou, mpoTsaruBatomuecs 10 wryonH 150—180 kv [Ko-
BaueB, 2016; Kosaues u ap., 2006, 2009; Ynomos,
2003].

ITomoOHas e cutyalust HaOIIOgaeTCS B aKBaTO-
pun YepHoro Mopsi, rae o gaHHbM ['C3 BbIIENsSIIOT-
Csl YYACTKH C TTOJIHBIM OTCYTCTBUEM T'PAHUTHOTIO CJIOS
3eMHoOI Kopbl [Hermpounos, 1960; HenpouHos u ap.,
1959; wuiin, Epmakos, 2011; CrpoeHnue ..., 1989],a B
Bepxax MAaHTUU JIOKAJIM30BaHbI OUYary CJ1a0bIX 3eMJTe-
tpsicenuii [Kovacheyv et al., 2021].

Hab6aromaeTcst Takske yTOHEHUE YCIIOBHO TPaHUT-
HOTO CJI0sI 3eMHOM KOpPbI DTeiickoro Mopsi 1 BOCTOY-
Hoit yactu CpeauzeMHoro mopst [Makris, Yegorova,
2006]. MaHTHiiHas ceICMUYHOCTH 311€Ch O0YCJIOBIIE-
Ha IpoleccoM cyonmykuuu AdQpUKaHCKOU JIUTO-
cepHOIl TUIUTHI ITOH DIeicKylo MUKpOIUIUTY [Pa-
pazachos, 2005]. O6HapykeHHBII 31ech ceiicModOo-
BYJIKAHOJIOTUS U CEMICMOJIOTUS

Ne 6 2023



MUKPOCEVMCMUYHOCTDb MEPCUACKOTO 3AJIMBA U TOPHOT'O MACCUBA 3ATPOC 55

Puc. 7. 3anmmch MUKPO3eMIIETPSICEHUST, BEPOSITHO, TEXHOT€HHOI IIPUPO/IBI, 3apericTprupoBaHHOro Ha ruiomanke ADC Byep.
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Puc. 8. [lyOMHHBINM pa3pe3 BKpecT OeperoBoii imHuu [lepcuackoro 3ajiMBa ¢ MpOeKIMSIMU O4aroB 3eMJICTPSICEHUIA.
KpacHbie KpyXK1 — ouaru 3eMJIeTpsICEHU I TT0 JaHHBIM MOPCKMX HAOTIOAeHN I, He3aKpallleHHbIE KPYXKKI — MAaHTUIHBIE 3eM-
sieTpsiceHus nonaHHbIM [eosnornueckoit ciyxonl CLLA, He3akpallleHHble TYHKTUPHBIE KPY>KKU — MAaHTUITHbIE 3eMJIeTpsice-
HUsl mogaHHbIM KaTajora ISC-rev. CTpenkaMu MmoKa3aHbl ceiicMOMOKaIbHBIC CJIOU, MPUYPOUSHHBIC K TEKTOHUYECKUM 30HaM
3arpoca: I1 — INpenropnasi, H3 — Huskuit 3arpoc, B3 — Beicokuii 3arpoc (cm. puc. 1). Pazmep KpyxKa — MarHuTyzia 3eMyeTpsi-
CeHMUSI.

BYJIKAHOJIOTUSI Y CEUCMOJIOTUA  Ne 6 2023
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KaJIbHBII CJIOM MOrpyKaeTcsd Ha IIIyOWHBI ITOpsSaKa
180—200 kM [ConoBbeB m np., 1993; CSEM, 2022;
Kkallas et al., 2018; Kovachev et al., 1992; Solov’ev et al.,
1989].

I[MomooHbIEe 3D eKTh 0OHAPYKEHBI IION aKBaTO-
pueii Kpacaoro mops [El-Isa, 2015], roe ciadbie 3emM-
JIETPSICEHUS TIPOMCXOAAT Ha TTyOMHAX CBbIIIe 60 KM
W YTOHEH I'PAHUTHBIN CJI0M 36MHOM KOPHI.

BbIBOJbI

1. CornacHoO HONy4YeHHBIM JaHHBIM CEHCMUYECKU
aKTUBHBIMU SIBJISIETCS BCS TOJIA 3eMHOM KOphI I1ep-
CUICKOTO 3ajJiiBa M BEpXW BepxHeil MaHTUM, a HE
TOJIBKO BEpXHUE CJIOU KOPHI, KaK 3TO MPEACTABICHO B
psine myOJIMKauii, yITOMSIHYTBIX BO BBEICHUU.

2. HaOGmomgaBImasicst aKTUBHOCTBL IIPENCTaBICHA
MUKPO- U CJ1a0BIMU 3€MJIETPSICEHUSIMU C MATHUTYA -
mu ot —0.2 10 2.9.

3. JloHHBIE ceiicMosorMYecKue HaOJIoAeHUS B
OTJIMYMEe OT JaHHBIX KatajoroB [eonoruueckoit
cayx0b1 CIIHA u ISC noxkasanu Haaudue od4aron
MaHTUIHBIX 3eMJIETpsSICEHUI Tion akBatopueid [lep-
CUICKOTO 3aJIMBA.

4. Bo3aMOXHO, MAaHTUITHBIE 3€MJIETPSICEHUS TIPO-
UCXOOST B XPYIIKMUX OJIOKaX 3eMHOI KOpHI, 3ariyo-
JIECHHBIX B BEpXW MAaHTHUU, H3-3a KOJUIM3MOHHOIO
cxatus pernoHa [Allen et al., 2006].

5. Bo3aMoxHbI 3(p¢eKT miIm ImpudnHa, 0O0beIu-
HSIIOIIIME BhIIIENepEeYnCIEHHbIE PAlOHBI, OTTMCAHbI B
pa6ore [Dnnenbsbdbaym u ap., 2021]. CornacHo puc. 4
M3 3TOi1 paboThl, 1Tosie GPS BekTOpOB SIBHO HanpaB-
JIEHBI Ha ceBep OT ropsueii Touku ADAP u rion (Ham)
Tepputopueii Typluu 3aBopauuBalOT Ha 3alaji, e
nommrochepHoe TedyeHre OT BeTBU ADPUKAHCKOTO
CynepruitomMa MOXET MEHSTh Tpaekropuio. LleHTp
BpalleHus1 BekTopoB GPS HaxoauTcst mox ocTpoBOM
Kurnp. OgHOBpeMEHHO 3TOT TeOMETPUYECKU A LIEHTP
COBMAJAeT C KpUTUYECKOM 1mupoToil 3emiun 35°. Ha
9TOI MPOTe HAOMIOJAEeTCSI MAKCUMYM BbIACICHUS
ceiicmuueckoii 3Heprun B CeBepHOM MOJyLIApUU
3emun.

Bo3moxxHO, BpalieHrne IMOBEpXHOCTH 3eMJIU TTPO-
THB 4aCOBOI CTpEJKU OOYyCIaBAMBAET KOJUIM3MOH-
HbIe MPOLIECCHI U COIMPOBOXIAIOIINE WX SIBICHUS
(MaHTHITHYIO ceiicMuuHOCTh [XanH, 2006] 1 yToHe-
HUEM CJIOSI 3eMHOM Kopkhl [Allen et al., 2006]) B akBa-
TOpUSIX, 3aTPOHYTHIX 3TUM BpaiieHueMm (Ilepcum-
ckuii 3amuB, MOxuwit Kacmmit, YepHoe wope,
Boctounoe CpenuzemHoMopbe U KpacHoe mope).
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Pa6ota BeinmosiHeHa B pamkax [ocynapcTBeHHOTro 3aaa-
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Microseismicity of the Persian Gulf and the Zagros Mountain Massif According
to Bottom Seismological Observations

S. A. Kovachev" * and A. A. Krylov!
IShirshov Institute of Oceanology RAS, Nakhimovsky prosp., 36, Moscow, 117997 Russia
*e-mail: kovachev@ocean.ru

Bottom seismological observations in the Persian Gulf over a short period made it possible to detect weak
earthquakes with magnitudes (M} = —0.2—2.9), whose sources are located in the mantle under its water area
and under the Zagros mountain range. On the section built across the coastline of the Persian Gulf, under
the Zagros Mountains, the projections of the sources of the detected earthquakes form seismic focal layers,
steeply dipping into the mantle to the northeast to depths of 120—180 km. The spatial distribution of strong
and medium earthquakes, obtained from the updated earthquake catalog of the US Geological Survey and
the ISC International Seismological Catalog, does not contradict the distribution of sources of micro- and
weak earthquakes, but complements it, forming a separate seismic focal layer. According to the data obtained
as a result of bottom seismological observations, the entire thickness of the earth’s crust of the region and the
upper mantle, and not only the upper layers of the crust, as presented in a number of publications, are seis-
mically active. It is possible that collision processes and accompanying phenomena (mantle seismicity and
destruction of the granitic layer of the earth’s crust) are associated with the presumed presence and rotation
of the earth’s surface with the center of rotation in the area of about. Cyprus.

Keywords: Persian Gulf, seismicity, seismological observations, bottom seismograph, micro-earthquakes,
collision, focus depth, seismic layers
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