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BrITosiHeH aHaIn3 pe3yIbTaToOB IPaBUMETPUUECKUX, CECMUYECKMX, DJIEKTPOMArHUTHBIX UCCIIeIOBAHUIA,
a Takke JaHHBIX O TITyOMHHOM CEICMUYHOCTH JIUTOC(hEepHl B palioHe aKTUBHBIX BYJIKAHOB ABaUnMHCKO-Ko-
PSIKCKO# TpymIibl, Bxonsiieit B coctaB BocrouHo-KamuaTckoro BysnkaHudeckoro mosica. PazpaboraHa
KOMILJIEeKCHas Teodr3nyecKast MoJeab 3eMHOM KOPbI 1 TUTOCEpHOM MaHTUM JaHHOTO paitoHa. Ha ocHo-
BE CXeMBbI pacripeaeieHrs reo(pru3nYecKux HEOTHOPOIHOCTE B 36MHOI KOpe, B YaACTHOCTH TTo1, ABaUMH-
CKMM BYJKaHOM, pPaCCMOTPEHBI OCHOBHBIE OCOOEHHOCTH BHYTPUKOPOBOM (DIIIOMIOHACHIIIEHHOCTH 1 Ka-
HaJIOB MPOABMXEHUS TIIYOMHHBIX (hJIIOMIOB B BEPXHIOIO YacTh KOpbl. COIMTaCHO KOMITJIEKCHON MOJEH,
MpeIoaaraeTcs, YTo HalpsoKeHYsI, BOSHUKAOIIME Ha TPaHUIIaX 30H ¢ Pa3IMYHBIMU YCIOBUSAMU e hIIIoN -
NU3ALIUU, SIBJISTFOTCS OMHOM U3 TIPUYMH CEMCMUYHOCTH IO/ AeUCTBYIOIIMMU ByJiKaHaMU. C TIpuBJIedYeHEeM
MTOJTyYEHHBIX JaHHBIX PETMOHAJIbBHOMN celicMUUYecKol ToMorpacduy paccMaTpyBaeTcs oOIast cxema Imy-
OUHHBIX MTPOLIECCOB B IUTOC(HEPe 1 0COOEHHOCTU CUCTEMbI MArMaTUYECKOTO IMTUTaHUsI ByJIKaHOB. [Ipenrio-
JIaraeTcsl, YTO aKTUBHBIE BYJIKAHBI, B YaCTHOCTU ABAaUYMHCKUI, CBSI3aHBI C aCTEHOCHEPHBIM CII0EM JIUTO-
cdhepHoit MaHTUM Ha TiyOrHe TipuMepHo 70—120 kM, oTKyna douna/pacriaBsl MOCTYHAlOT B MarMaTuyie-
CKMii odar HWXKHEM KOpHI, 3aTeM, TTON BIMSIHUEM Tellla U3 HUKHEKOPOBOTO MCTOYHMKA, (HOPMUPYETCS
nepudepruyecKuii oyar B BEpXHe Kope I1oJ KOHYCOM ByJIKaHa.
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BBEAJEHUWE

Paiton ABaumHcKko-KOpsKcKOil TIpyImbl ByjKa-
HOB (AKI'B) Bxomut B coctaB BocrouHo-Kamyar-
ckoro BynkaHudeckoro mosica (BKBII), koTopsiii
MPOTSITUBAETCS BIOJIb BOCTOYHOTO nmodepexbs Kam-
YaTKX BIUIOTH 10 KpoHorikoro moimyoctpoBa. Popmu-
poBanue AKI'B Hayanoch, BEpPOSITHO, CO CPEIHEro
IwieiicrtoleHa [/[eiicTByrolye ByJIKaHHI ..., 1991]. Ona
MpeaCcTaBlIeHa PsIOM IEMCTBYIOIINX (ABaYMHCKUIA,
Kopsikckuit) u HeaktuBHBIX (Kozenbckuil, Apuk, Aar)
BYJIKAHOB ceBepo-3anagHoro (C3) mpocTupaHUus,
MPOTSATUBASCh MPUMEPHO TapajuiesibHO Malko-
ITerponasnoBckoit (M-IT) 30He momepeuHbix C3
JIUCIIOKAIUI, UYTO TOBOPUT 00 MX FreHETUYECKOI CBSI-
3. BO3MOXHO, 3Ta 30Ha HaXOAMUTCS Ha MPOIOJIKe-
HUW TO3IHEMEJIOBOTO TpaHC(OPMHOTO pasjioMa,
BBIICJICHHOTO B ceBepo-BocTouHOI (CB) wactu Tu-
xoro okeaHa [CenuBepcTtoB, 2009], a Ha ceBepO-BO-
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croke AKI'B rpanmunt ¢ HambraeBcKoit KymmonbHO-
KOJIbLIEBOI CTpYyKTypoii [eiicTBylomiye BYJKaHBHI ...,
1991]. B npenenax M-I1 30HbI TOoNepeyHbIX AUCTOKA-
nuii 1 AKI'B BBITTOJTHEH IIMPOKMI CIIEKTpP Ie0JI0ro-
reo(pu3nYecKux MCCleI0BaHU, OQHAKO MHOTHE U3
3aja4, Kacalluxcs IITyOMHHOTO CTPOEHMS U Te0ar-
HaMUKM, OCTAlOTCS ITUCKYCCUOHHBIMU. 3HAUYUTEb-
HOE€ MECTO MpU UX PELIeHUU OTBOAMUTCS (aronaaM,
YTO OCOOEHHO aKTyaJlbHO 1Jis1 paliOHOB, IJle MpOTeKa-
IOT aKTUBHbIE TEKTOHUYECKUE U BYJKaHUYECKUE
Mpoliecchl U 3eMHasl Kopa HachlllleHa QJiroun/pac-
riaBaMu. MU3BeCTHO, YTO OMHOMY U3 Teo(U3UUYECKUX
METOHOB (T€03JIEKTPUKM) JOCTYITHO BbIAEIEHUE He-
OMHOPOJHOCTEM, YyAeNbHOE 3JEKTPUYECKOE COMpOo-
TUBJIEHUE B TIIpefiesiaX KOTOPbIX B HECKOJIBKO pa3 Mpe-
BBIIIIAET €ro 3HaueHWe BO BMelalouieii cpeme. Oc-
HOBHOE€ BJIMSIHUE MPU 3TOM OKa3bIBaeT NMPUCYTCTBUE
BOIHOTO (hITIONIA.
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B Hacrosmieit pabore paccMaTpUBalOTCS COOTHO-
IIEHUS DJIEKTPOIIPOBOMSIINX U CEMCMUYECKUX (CKO-
POCTHBIX) HEOMHOPOMTHOCTEI B KOMILJIEKCE C PacIio-
JIOXXEHHWEM CEMCMOAaKTUBHBIX 30H. HecMoTps Ha To,
YTO TJIYOMHHBIE TeodU3NYeCKre WCCICIOBAHUS B
paiioHe aKTuUBHBIX (ABaumHCKOTO U Kopskckoro)
BYJIKAHOB BBIIIOJIHEHBI (hparMeHTapHO, HCIIOIb3ye-
MBIl KOMILUIEKC TaHHBIX [TO3BOJISIET pa3paboTaTh reo-
GU3NIECKYIO MOAEIb 3¢MHOM KOPHI 1 JIMTOC(epHOIA
MaHTHU paifoHa. Takasg Momenb MOXET HUMETb He
TOJILKO Hay4YHOE, HO M IIPaKTUYEeCKOE 3HauyeHUE, B
YAaCTHOCTH, IJISI pa3pabOTKKU TUAPOTEPMaIbHOI MO-
JIeIM JaHHOTO paiioHa M MOMCKA TMAPOTEPMAaIbHBIX
MECTOPOXIEHMI, oNpeaeeHusT IpUpobl CEUCMU-
YeCKOM aKTMBHOCTH paiioHa aKTHMBHBIX BYJKAHOB B
CBSI3U C ITOMCKOM IIPEIBECTHMKOB BO3MOXKHBIX M3-
BEPXXEHUU 1 Apyrux 3aaad. B paboTe ncnoab3oBaHbl
pe3yabTaThl Te0(U3NIYECKIX MCCASIOBAHWIMA, BBITION-
HeHHBIX B MHCTUTYTE BYJIKAHOJIOTUH 1 CEMCMOJIOTUI
JABO PAH, a Ttakke CelCMOJIOTMYECKUX HAHHBIX
Kamuarckoro ¢punuana @PULL Equnoit I'eodpusuye-
ckoit ciryx0ns1 PAH.

OB30P PE3VJIBTATOB TEO®U3NYECKHNX
NCCIEAOBAHNUN 3EMHOU KOPDBI

Ipu peuieHuu 3amay, HarpaBJIeHHbIX Ha U3yYye-
HU€ TIIyOMHHOIO CTPOEHHUSI 3€MHOIl KOpbl paiioHa
AKI'B, ucrnonb3oBaH IMPOKUil CIEKTP reopu3nde-
CKMX METOMIOB, B YACTHOCTU TPABUMETPUU, CEUCMO-
JIoTuM (MUCKYCCTBEHHBIX U €CTECTBEHHBIX MCTOUYHM-
KOB CEMCMUYECKHUX BOJIH), TeodJeKTpuku. OmHaKo
clielyeT OTMETUTD (pparMeHTapHOCTb BBITTOJTHEHHbBIX
HCCIeMOBAHWI, 3aTPYAHSIIONIYI0O KOMIUIEKCHYIO WH-
TEPIPETALNIO MOTYYEHHBIX B PA3HBIE TOIBI PE3YJIb-
TaToB. JIOCTaTOUHO XOPOIIIO M3y4yeHbl CTPYKTypa U
HEKOTODbIE CBOMCTBA BEPXHEW YacTU 3€MHOIM KODBI B
palioHe KoHyca ABAUMHCKOTO BYJIKaHa, XOTSI SIBHO He-
JIOCTAaeT NEeTATbHbBIX TUIOLIAIHBIX HAOMIONEHWH, KOTO-
pbI€ TTIO3BOJIWIIM ObI “YBUIIETh” OOBEMHYIO MOJIEIb I€0-
¢bu3nYECKrX HEOTHOPOTHOCTEM M OOIIYIO CTPYKTYpY
3EMHOM KOPBI, a TAKXKE KOHKPETHEE OXapaKTEPU30BATh
MPOTEKAIOLINE 3[1ECh NTyOUMHHbIE MTPOLIECCHI.

Jlannvie epasumempuu 8 patione A8a4uHCK020 8YAKAHA

CormacHo ma"HHbIM rpaBuMeTpun, AKI'B pacmo-
JJoXeHa B palioHe IOXHOI Tepudepur KpymHOTro
MaKCHUMyMa IO CUJIBI TSDKECTH, ITOCTaBJISIEMOIO C
HanpraeBcKoif  KyImOAbHO-KOJBIIEBOM CTPYKTYPO
[deiticTByloliye ByJKaHHI ..., 1991]. KOxHee, mapai-
JIEILHO BYJIKAHMYECKOM IpyIine, IIPOXOIUT 30HA BhI-
COKMX IpaiueHTOB, (DMKCUPYIOIIAas MOHWXEHUE TT0-
Js1 mo HanpasieHuto K AKI'B. Co croponsl O3 ot
BYJIKAHMYECKOI TPYIIIbI, HAUMHASI OT Oepera ABa-
YUHCKOM OYXTBHI, HAOJIOJAaeTCs MMOHIKEHNE YPOBHS
IrPaBUTALIMOHHOIO TIOJISI TI0 HaIpaBJIeHUIO K BYyJIKa-
HaM. IlapaMeTpbl mossl mpeanoaraloT Hajmaue 010-
KOB II0 MIOBEPXHOCTU MEJIOBOTO (DyHIAMEHTa, IOrpy-
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2KaIOIIMXCS B CTOPOHY BYJIKaHOB. B 11aHe 3Ta o6mactb
coBnagaeT ¢ M-IT 30HOIf moNepeYHbIX TUCTOKAIIUA.
YV 103 nomHOXMWiIT aKTUBHBIX BYJIKAHOB OTMEYeHa
KpyITHasI TpaBUTAllMOHHASI CTYIIEHb, KOTOPasi CBSI3bI-
BaeTcs C IOTPYyXKEHUEM MEJIOBOro ¢yHIaMeHTa IO
DIyOMHHOMY pa3jiioMmy. B mpenenax paiioHa ucciemo-
BaHMI pa3IOM IIPOCJIEXXUBAETCS BIOJb BYJIKAHOB IO
nmoGepekbsi ABAUMHCKOTIO 3aj1uBa [3youH u ap., 1989]
(puc. 1) 1, BepOsITHO, UMeET IIPOAOIKEHIE B aKBAaTO-
puu [[Tonpyxenko u np., 1997]. B pe3ynbrare pelie-
HUS IpSIMOI 3aJauM TpaBUMETPUM ObLIa ImogooOpaHa
rpaBUTAllMOHHAsS MOJACIb BHYTPEHHEIO CTPOCHUS
paiioHa ABaYMHCKOIO BYJIKaHA U IIPEOIIOIaracMOro
nepudepndeckoro ogara. CorracHO MOJIEIN, OCHOB-
Hast Macca oudara (IUDIOTHOCTHAas aHOMaJIKsl) pacojo-
KeHa B MHTepBaJie NIyOuH 2—6 KM HIKE YPOBHSI MO-
ps1, ero moriepevdHkbIit pa3zmep okojo 10 km. M3 pacue-
TOB CJIEIOBaJIO, YTO IUIOTHOCTh BEIIECTBA 3E€MHOM
KOpBI B IIpeeiax oyara, Jaxke BKIIIOUasl €ro IMpeamno-
JlaraeMylo pacIUIaBJIC€HHYIO 4acTb, HE JOJIKHA IIpe-
BBHIIIATH 2.7 r/cM>. B I1aHe o4ar HECKOJIBKO BBITHYT
K CB OT LIeHTpaJIbHOIi YacT KOHYyca.

Ceilicmuueckas mMooens 8epxHeii Kopbl
(Asauunckuii 8ynkat)

B paitoHe ABaUMHCKOTIO ByJIKaHa ObLIY BbITIOJIHE-
HEBI CCIIEIOBAaHUS BEPXHEN YaCTU 36 MHOII KOPhI Me-
tonoM KMIIB (KoppelsIiIMOHHEBIN MeTod NpeIoM-
JICHHBIX BOJIH). B KauecTBe MCTOYHUKOB celicMuye-
CKUX BOJIH MCIIOJIb30BaJINCh B3PBIBHI [ banecTta u np.,
1988]. CeiicMuueckue HaOIIOACHUS OCYIIECTBIISI-
JIUCh BOOJIb Npoduis, mepecekarmmero C3 CKIOH
KOHYCa ByJIKaHa ABAaYMHCKUI C TIPOILyCKOM HaOJII0-
neHui (8 KM) B LIeHTpaJIbHOM YacTu KoHyca. I1o aToit
MPUYKMHE JaHHbIE O CTPOCHUU KOPbI MOA KOHYCOM
MOIyYEeHBI B TOM €€ YaCTU, KOTOpasi IIPOCBEYMBAJIach
CeICMUYECKMMHU JIydaMHu (HMKE YPOBHS MODS).
JByxMepHasi ceiicMuueckasli Mofeab pa3pabdaTbiBa-
JIach I10 JAaHHBIM Pa3JIMYHOTO THUIIA IPOaoJbHEIX (P)
CeICMUYECKMX BOJIH, IMoIepevHbie (S) BOJIHBI B JaH-
HOM 3KCMHEPUMEHTe He Mcmoab3oBaauch. CornacHo
CKOPOCTHOI MOIeIn, KOHYC ABa4YMHCKOIO ByJIKaHAa
(B HampapyieHuun Tipoctupanuss BKBII) pacronoxen
Ha rpaHUIIe IBYyX OJIOKOB 36MHOI KOPbI, KOTOpHIE Xa-
PpaKTepU3yIOTCS pa3IMYHBIMU CTPYKTYPOIl M CBOMCTBA-
MU (CKOPOCTHIO ceiicMmyeckux BoaH Vp) (puc. 2). FO3
OJTOK — OTHOCHUTEJIbHO HHU3KOcKopocTHou, CB —
OXapakTepM30BaH MOBHIIICHHLIMY 3HAYEHUSIMU V.
OHu pasneneHbl OJM3BEPTUKAIBHOM pPacCIOCHHON
30HOU (HEOMHOPOMHOCTHIO) IIMPUHOU OKOJIO 5 KM C
aHOMAJILHEIMU CEeiCMMYECKMMM CBOIMCTBaMu. B ece
npeaenaax CKOpocTh Vp B 1IEJIOM OTHOCHUTEIBHO I10-
BBIIIIEHA, C BKJIIOUEHUEM TTPOCIIOEeB ¢ MHBEpcuent Vp,
YTO MOXET OBITh CBSI3aHO C PACCIOCHHOCTHIO U (PJIt0-
MIOHACKIIIIEHHOCTHIO 3TOT0 0JI0Ka KOPHI; Ha INTyOMHY
OH MPOCJIeXKUBAETCS MO0 TOYKaM IU(paKnuy B 30HE
KOHTaKTa ¢ BMENIAOIIEH CPeaoil MpUMEPHO 10 TIy-
OMHBI KpUCTaJJIMYecKoro GyHIaMmeHTa (cMm. puc. 2).
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Puc. 1. CxeMa reopusmyeckux rccienoBannii Meromamu MT3 u KMIIB B paitone ABaunHcKo- KopsIKCKoi1 TpyIIIbI BYJIKAHOB.

1 — r1yOMHHBII pa3iaoM (a) 1 ApyTrue TEKTOHNYEeCKKe HapylIeHUs (6) 10 rpaBUMETPUISCKUM JaHHBIM; 2 — [IyOMHHBIE pa3io-
MBI TI0 TeoJiorndecknM naHHbeiM [3youH, Kossipes, 1989]; Ha Bpeske: 3 — mononbie 3¢ dy3usbl Kamuatku, 4 — ByakaHbl FOx-
HO-, BocTouHo- 1 LleHTpasibHO-KamMuaTcKoro By TKaHUUYECKHUX MOSICOB (@, 6, 6 COOTBETCTBEHHO); MIPSIMOYTOJIbBHUKOM IMOKa3a-

HO pacCIIOJIOXKEHNEC pa17101—1a UCCIeIOBAaHUM.

BeposiTHO, 0 celicMUYeCKUM JaHHBIM, 3Ty HEOTHO-
POIIHYIO 30HY MOXHO CBSI3bIBaTh C 00J1aCThIO MarMa-
TUYECKOro TMTaHUSI ByJKaHa (MarMaTUYecKON KO-
JIOHHOI1), BKJIIOYAIOIIeil MarMoBOA 1 OTHOCUTEJILHO
VIUIOTHEHHBIH, IIpOopabOTaHHBIN TaiiKaMU, CUJJIAaMU
1 ApYTUMU O0Opa3oBaHUSIMU 3eMHOM Kophl [banecTta
u ap., 1988]. B cTpykTypHOM MJ1aHe OH pacroJjaraer-
csl Ha epernuoe MejoBoro yHaaMeHTa, MOAHSITOTO B
CB 06J10Ke 10 ypOBHS MOPS U OITYLLIEHHOTO B IOr0-3a-
MaJHOM HaIlpaBJIeHUU Ha IyOMHY 10 5 KM. B ripene-
Jlax 9TOi 00JIaCTU MPOTEKAIOT aKTUBHBIE celicMUye-
CKue COOBLITUSI, TUIOLEHTPbl BYJIKAHO-TEKTOHUYE-
ckux (BT) 3emueTpsiceHrii OTMEUEHBI 10 ITyOMHBI
KOHCOJIMAUPOBAHHOI KOPHBI (CM. puC. 2) U, BEPOSIT-
HO, SIBJISIFOTCSI OTpakeHUEM ITPOLIECCOB, CBSI3AHHBIX C
nepemelleHueM (hIoUI0B U paciiaBOB, TTOCTYIAl0-
IIUX U3 HUKHUX TOPU3OHTOB 3eMHOI KOpbl. OTMe-
TUM, YTO AJis1 OOJIBLIMHCTBA MUPOBBIX BYJIKAHOB, MC-
CJIeJOBAaHHbBIX B MOCJEAHUE NECATUIETHUS METOAAMU
ceiicMuueckoii Tomorpaguu, oTMEUeHbl aHOMAaIuU
ckopocTu ceiicMuyeckux P- u S-ponH (Vp, Vs u na-
pametpa Vp/Vs) B BEpXHEl YacTH 3eMHOI KOPbI, KO-
TOpbIE€ CBSI3BIBAIOTCS C MarMaTUYECKUMU OYaraMu.

OnHu, Kax IpaBujIo, IIPUYPOUYSHBI K Mporndam pyH-
JaMeHTa 1, KaK npearnoaaraeTcs, GopMUPYIOTCS O,
BO3JICICTBUEM TeTlIa OT 00JjIee TyOOKMX MarMaThye-
CK1X UCTOYHUKOB. BeposiTHO, TakoBa mpupoa ceii-
CMHMYECKOI HEOTHOPOIHOCTH I10JI KOHYCOM ABaYTH-
CKOro ByJIKaHa (mepudepruyecKoro MarMaTU4ecKoro
ouyara). ITo nanueim KMIIB, ovar BeizmesieH 1mom KOHY-
COM Ha IUTyOMHEe IpHUMepHO 1—3 KM HIKe YPOBHS MOPSI
B BHUJIE aHOMAaJILHOTO BKJIIOUCHUSI C HE3HAUYUTEIIbHBIM
YMEHBIIIEHUEM CKOPOCTH Vp B BEpXHEI 4acTH Marma-
TUYEeCKOM KoJoHHKI [banecra u ap., 1988]. OtMmeTum,
4yTo 3HaUYeHUs Vp (mpumMepHo 4.8—5.0 KM/C) 1 IDTOTHO-
ctu (2.7 r/cM?) TOBOIBHO BhICOKME. BO3MOXHO, 3TO
CBSI3aHO C TPELIMHOBATOCTHIO MOPOJ, C 3alOJTHEHU-
€M TpelllMH JaliKaM1 WU UX ITOPUCTOCTBIO U (PIton-
JIOHACHIIIEHHOCTBIO, UTO B YCJIOBUSIX BBICOKMX PT
3HAYEHUI1, COMIACHO KCIIEPUMEHTAIbHBIM JAaHHBIM,
TIPUBOINT K ITOBBIIIIEHNTO CKOPOCTH Vp. CKOpOCTh Vs
IIPY 3TOM MOXET IPaKTUYEeCKU He M3MEHSIThCS (Ta-
Koi1 3 eKT CBSI3aH ¢ IIPUPOAOM STUX IBYX CKOPOCT-
HBIX TTapaMeTpoB). CBeACHMSI O COCTOSTHUM Cpelbl B
MIpeanojaraeMoii o4aroBoii 30He ObLIM TaK:Ke ITOJIy-
YeHBI 110 pe3y/abTaTaM aHaJIKu3a aMIUIMTYTHO-4aCTOT-
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Puc. 2. KomiuiekcHast reodusndeckast MOJEIb 36MHOM KOPHI B paiiloHe ABauMHCKOro ByJkaHa (maHHbie KMIIB BbiaeeHbI

KpaCHbIM I_[BCTOM).

1 — U30JIMHUU CKOPOCTHU ceiicMUUecKuX P-BostH (KM/C); 2 — IMHUM MpeAIioNaraeMbIX pa3ioMoB (a) ¥ Touku nudpakiuu (6);
3 — oTpaxarollue TUIoIAAKN; 4 — aHOMaJTMsI MOHVKEHHBIX 3HaueHui anekTponposoaHoctu (I); A, b, B — o6nactu anomanuit no-
BBIIIICHHBIX 3HAYCHU 3JIEKTPONPOBOMHOCTH. JIereH1a TUTTOIIEHTPOB 3eMJIETPSICEHUI TpUBeeHa Ha pUC. 3a.

HBIX XapaKTEepUCTUK ceiicMmmiyeckux P-BoimH. Ha ux
OCHOBE MOATBEPXKIECHA IIyOMHa MepudepudecKoro
ouara nom KoHycoM (1—3 KM Huke ypOBHSI MODSI).
OH CcBSI3BIBACTCS ¢ aHOMAJIbHOM 30HOI, BEPOSITHO,
colepKallleii BhICOKOTeMITepaTypHble (uouna/pac-
nnasbel [banecra u np., 1989]. IMocnemHue rombl Ha
KamuyaTke mpu m3ydyeHHMHM CHUCTEM MarMaTUYeCKOTO
MUTAaHUSI aKTUBHBIX BYJIKAHOB M BBISIBJICHUSI Marma-
TUYECKMX OYaroB, B YACTHOCTH, IlepUdepUIecKOro
nond BYJKAaHOM ABaYMHCKUIA, MCIONB3YETCS METO.
JIy4eBOM ceiicMMUUeCcKOM ToMorpaguu ¢ UCIOJIb30Ba-
HueM gaHHbIx BT 3emnerpsiceHuii [ Bushenkova et al.,
2019]. B xayecTBE OCHOBHOTO IIpHU3HaKa, HA OCHOBA-
HUM KOTOPOTO BbIAEJIeH mNepudepudeckuii ouar,
MPUHSITO aHOMAJILHO BEICOKOE 3HAYEHUE ITapaMeTpa
Vp/Vs nong KOHYCOM ByJIKaHa Ha DIIyOMHE B CpeaHEM
2 KM HUXXE YPOBHSI MODSI.

Haun6Gosee KoHTpacTHO B ceiicMUUECKO MoaeIun
BepxHei Kophl (KO3 6110K pa3pesa) BeIpaxkeHa OTHO-
CUTEIBbHO HU3KOCKOPOCTHAsl 30Ha, CBSI3bIBaeMasi co
CTPYKTYpOil ABaUMHCKOTO rpabeHa, IIMpUHA KOTO-
poii gocturaetT B cpeaHeM 10 ~ 10 kM (cMm. puc. 2). Co
cropodbl CB u O3, rpabeH KoHTpoJMpyeTcs TIIy-
OMHHBIMU pPa3jIOMaMM, XOPOIIO BBIpaKEHHLIMU B
ceiicmuueckux naHHbIX. BepositrHo, Ha CB Ttakas
pas3jioMHasi 30Ha B3aMMOCBSI3aHa ¢ aKTUBHBIMU MPO-
lieccaMu BHeIpeHUsl (hJIouI/paciljiaBoB B “Teio” ByI-
KaHa. OHa KOHTpoMpyeTcs TouKamu audpakuuu u BT
3eMJIETPSICEHUSIMU B 00J1aCTU KOHTaKTa C MarmMaTuye-
CKol1 KosioHHOM, a Ha KO3 — ¢ npoueccamu popMupo-
BaHUs1 o0111eit cTpyKTyphl 3eMHOI Kopbl AKI'B. B nipe-
Jejiax rpabeHa cCKopocTh ceiicMuuecKux BojH (Vp) 1mo-
HmkeHa B cpenHeM Ha 0.5—1.0 KM/c Mo cpaBHEHUIO C
coceTHUMHU OJioKaMu Kophbl. IpabeH xapakTepu3syer-
Cs1 XOpOILIO BbIPA’KEHHOI B CEMCMHUYECKOM pa3pese
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pPacCCIOEHHOCTBIO, YTO MOXET OBITh CBS3aHO C BBICOKOI
CTEICHBIO (DIIOMIOHACHIIIEHHOCTH METEOPHBIMU WU,
BO3MOXHO, IITyOMHHHIMM (B OCHOBaHMM TIpabeHa)
dmonmamu. KO3 rpaHmna rpabeHa KOHTPOJIUPYETCS
DIyOMHHBIM ~ Pa3jIOMOM, KOTODPBI TIPOTSITUBACTCS
BIOJIb TIOAHOXMWI BYJKAHOB IO MoOepexkbs ABauMH-
ckoro 3anuBa (cMm. puc. 1). OH XxopoIIo BeIpaXeH B
reoJIoTo-reodU3NIECKUX JaHHBIX, XapaKTepU3yeTcs
MOBBIIIIEHHBIM YPOBHEM CEMCMUUYECKO aKTUBHO-
CTH, a Ha ceiicMmaeckoM pa3pese KMIIB korTponm-
pyeTcst TouKaMu AupaKIU, TUTIOLEHTPaMU 3eMJIe-
TPSICEHUI W IpyTUMU 0COOeHHOCTsIMU. B 11eioM 06-
1asi CTPYKTypa BepXxHeil Kopbl BAOJb Mpodus
KMIIB HaxonuTcsi B XOpoOllleM COOTBETCTBUM C pe-
3yJbTaTaMM CeMCMUYECKO “IIymMOBOI” TOMOTpa-
¢um [Koulakov et al., 2014].

Ha ceiicmuueckoM paspesze KMIIB B koHcommam-
pOBaHHOI KOpe BblAejJeHa OTpaxalollas TIpaHuIla
(pasmen K), mpupoma KOTOpoil IpH OTHOCUTEIHLHO
MatonryOMHHBIX mcciaemoBanusgsx KMIIB ocrasa-
Jlach He coBceM sicHoi. IlmybuHa rpaHulibl, MOpPO-
JIOTHsI, HEKOTOPBIE CeCMUYECKHE CBOMCTBA (B YacT-
HOCTHU, TOHKASI pacCIOCHHOCTbD), CeiicMrUUYecKast akTUB-
HOCTb TOBOPSIT O TOM, YTO 3Ta I'paHM1Ia cpopMUpoOBaHa
B pe3ylbTaTe NIyOMHHBIX IIPOLIECCOB, CBSI3aHHBIX C
¢hopMUpOBaHUEM CTPYKTYPhl BEPXHEM M KOHCOJIMIM-
POBAaHHOI YacTU KOPHI IToJ, ByJaKaHOM. OHa MOICTU-
JIaeT CJIOM KOPBI C OTHOCUTEIBHO ITOHMKEHHBIMU
3HAYEHUSIMU CKOpocTu Vp (ImpumepHo 6.8 KM/C) u
MpU3HAKaMM pPa3yIUIOTHEHUsI (TPEIIMHOBATOCTH,
MOBHIIICHHON MpOHMIIaeMocTH). Bo3aMoXHO, Takue
OCOOEHHOCTHU CpeIHEN YaCTU 36 MHOM KOPHI ITOJT BYJI-
KaHOM SIBJISIFOTCSI PE3YJIbTAaTOM MeTaMOp(GUYEeCKUX
MpPOIIECCOB, MPOTEKAIOIINX C AKTUBHBIM BbIICICHU-
eM dmongoB M uX “OBICTPHIM” TepeMellleHUEeM
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BIIOJIb TOHKO PAacCIOC€HHOI oTpaxaromeil (1 ocinad-
JIeHHOI1) rpaHulibl K.

JlanHble eeoanekmpuky u KOMHAEKCHAS
Mo0denb 3emHoil Kopvl (AKI'B)

B paiioHe aKTMBHBIX BYJIKAHOB BBITIOJHEHBI Je-
TaJIbHbIE MAarHUTOTEJTyPUYECKUE 30HIUPOBAHUS
(MT3) no npoduito, KOTOPHIi TIepeceKaeT nepena
MeXIy KOHycaMu ByJiKaHOB Kopsikckuit 1 ABaUvH-
ckuii. [Ipodunp pacronaraercss IpUMEpPHO T1apai-
JeapHO ceiicMuyeckomy npoduio KMIIB. Pac-
CTossHMEe MexXny mpodmisaMu =3 KM (cM. puc. 1).
IMonoxenue npodpung MT3 cBsgI3aHO HE TOIBKO C
OTHOCUTEJILHOI JOCTYMHOCTBIO MPOBEACHUS oJie-
BbIX HaOmoneHuii; 3nech B 2008—2009 rr. ObLIO 3a-
pErucCTPUPOBAHO 3HAYUTEIBHOE MOBBIIIEHNE YPOB-
Hsl cCeAICMMYECKOI aKTUBHOCTU B palioHe KopsikcKo-
ro ByJIKaHa C WHBEKILIMSIMU MarMbl B 00JIaCTU €T0
konyca [IopneeB u ap., 2009]. [unoueHTpHI NIy0O-
KUX 3eMJICTPSICEHU, MPpeABapSIIOLIMX TTepUo aKTHU-
BU3allMK, pacnojaraivuchk B paiioHe OB nogHoxus
ByJIKAaHa U NepeBajla B HUXHEH Kope Ha NyOuHe
npuMepHo 20—30 kM u 601ee. Takum oOpa3oM, ak-
TUBU3MPOBaIaCh 00JIaCTb HUXKHEN KOpbl B palioHe
rpabeHa M KOHTPOJMPYIOIIETO T'pabeH TITyOMHHOTO
paszJjiomMa, KOTOPbIi MPOTSATMBAETCS BIOJIb CKIIOHOB aK-
THBHBIX BYJIKAHOB (cM. puc. 1). OtmeTumMm, yto B FO3 ya-
ctu ipodmiiss MT3, mpuMmepHO B palioHe TITyOMHHOTO
paznoMa (y rogHoxwus1 ByikaHa Kopsikckuii), pacmno-
JIOKEH HeOOJIbIIION JIaBOBBIA KOHYC (I. MemBexXnbs),
BO3pacT KOHYCa OTHOCST K MO3IHEMY IUIEHUCTOLIEHY—
paHHeMy rojiouieHy (maHHble M.IO. Ily3aHkoBa).
IIpencraBisyioch BaXXHbIM M3YyYUTb OCOOEHHOCTU
CTPYKTYPbI 3JEKTPONPOBONHOCTU 3€MHOM KODHI, a
TaKXe €€ B3aMMOCBS3b C APYTUMU Te0pU3NIECKUMU
HEOMHOPOJHOCTIMU U OCOOEHHOCTSIMU CEMCMUUYHO-
CTU B CJIOSIX 36MHOI KOPBI, KOTOPbIE B 1I€JIOM OMpe-
JEJISIIOT XapaKTep MPOTEKaIIIUX B pailoHe BYyJIKaHOB
ITyOMHHBIX MpolieccoB. MeToauka uccienoBaHuii u
WHTEPIIpEeTAllMU TI0JIEBbIX U3MEPEHUI MpuBeIeHa B
pabdote [Mopos, Jlorunos, 2019]. Ilo 1aHHBIM UH-
Bepcuu KpuBbiXx MT3 nmocTtpoeHa reoasieKTpuueckast
MOJIEJIb 3¢MHOM KOPBI BIOJbL MPOPMIIST OO0 TITyOMHBI
ooisiee 40 KM, T. €. IIPaKTUYECKM 110 pasnena Moxo
(puc. 3). HauGoiiee 3aMeTHBIM TEKTOHUYECKUM 3JIe-
MEHTOM B 3JIEKTPOMAarHUTHOM I0Jie BEpXHEeil KOpbl
npeacrasiisieTcss ABadMHCKWM rpabeH. OH ObLT BbI-
SIBJIEH W paHee I0 KOMILIEKCY reojioro-reogusnye-
CKMX JAHHBIX, OJHAKO B3aMMOCBSI3b rpabeHa c Iiy-
OMHHOI CTPYKTYpPOIA 36MHOI KOpPHI MPEACTABIISIIACh
HE COBCEM sICHOI. B 11eJ1oM, B MoJie 21eKTpOMarHuT-
HBIX aHOMaJIUii TpabeH BbIAEIsIETCS KaK 30Ha OTHO-
CUTEIBbHO HM3KUX 3HAaYeHUI yAeIbHOTO 3JIeKTpuye-
ckoro cornpoTtusneHus (p). OnHako B ee npenenax (B
4acTHOCTU co cTopoHbl KO3 Gopra rpabeHa) 4eTKo
MpocMaTpuUBaeTCs y3Kasi U MPOTSIHYTasl 10 MIyOUHBI
~7 KM u 60Jiee (T.e. 40 TIIyOMHBI KPUCTAJUIMYECKOTO
¢yHIaMeHTa) MHTEHCUBHAs aHOMAaJWs ITOBBIIICH-

HOI1 3JIEKTPOIPOBOAHOCTH, 3HAUYECHUS P B €€ TIpere-
JIaX COCTAaBJISIIOT TIepBble eAUHUILIBI U MeHee OM M
(anomanus (B), cM. puc. 2, 3). OHa cBsI3BIBaeTCs C
NIYOMHHBIM pa3IoMoM BIoJib KO3 mogHoXMiA aKTHUB-
HBIX ByJKaHoB. B KO3 yactu npodunss MT3 anoma-
JIMSL TIpOoeUpyeTCcss IpUMEPHO B pailoH I. MenBe-
xbeii (KO3 6opt rpadbeHa). Pasimom 4eTKo IIposIBIIsIET-
¢ B pes3yabTaTax reodu3nYecKrMXx MeToHOB (CM.
BhilIe). Cyas 110 yCTaHOBJISHHOM B3aUMOCBSI3Y 3JI€K-
TpOMarHuTHBIX aHoManuii (A) u (B), oH mpociexu-
BaeTcs NIyOOKO B KOHCOJUINPOBAHHOI KOpE U SIBJISI-
eTCs1 IyOMHHEIM pPa3jIoOMOM, B IIpeaeiiaX KOTOPOTo
MMPOTEKAIOT aKTUBHbBIE CeiicMUUECKHUE ITPOLIECCHI; TH-
MMOLEHTPBl COOBITMII NPUYPOYEHBI K OCHOBAHUIO
aHoMaiuu (A). B cBsI3M ¢ 3TUM MOXHO MPEAIoo-
KUTh, YTO HYXKHSIS YaCTh rpabeHa MOXKET COAePKaTh
NIyOMHHBIC QIIOUABI, KOTOPBIE, BO3MOXHO, 00pa3y-
IOTCS B pe3ylabTaTe MeTaMOp(pUUYECKUX ITPOLIECCOB.
TakuMm o6pa3oM, Ha OCHOBE ITOJIyYeHHBIX pe3yIbTa-
TOB MOXHO TIPEANOJOXNUTh, YTO ABAYMHCKUI rpadbeH
SIBJISIETCSL CTPYKTYpOI IIyOMHHOrO 3ajoxeHus. OH
KOHTPOJIUPYETCS aKTUBHBIM NIYOMHHBIM Pa3jioOMOM
B KOHCOJIMIMPOBAHHOM YaCTU KOPbI, IIe MPOTEKAIOT
aKTUBHBIEC [NIyOMHHbBIC IIPOLIECChI, 00eCIIeYNBaIOIINE
MOCTYIJICHUE TIIYOMHHBLIX (IIOMIOB B HUXKHIOI
yacThb rpabeHa.

Monenp 371eKTpOnpOBOIHOCTY 36MHOI KOPBI CO-
rocTtaBjieHa ¢ ceilcmuyeckoit moaensio KMIIB u
OCOOEHHOCTSIMU CEMCMUYHOCTHU I10JI KOHYCOM ABa-
YMHCKOTO ByJKaHa (cM. puc. 2). besycmoBHo, pac-
rpenejeHue TUIIOLEHTPOB B KOPe HECKOJIBKO OTJIM-
qaeTcs (CM. puc. 2, 3), oTpaxasi AeTajin IITyOMHHOIO
nponecca. YTo xke KkacaeTcss reopu3nIeCKUX aHOMa-
JINIA, B YaCTHOCTHU IJTyOMHHBIX T€O3JIEKTPUUYECKUX, TO
pa3Mep aHoManuii (KaK M HeOOJIbIIOE PacCTOSHUE
MeXay MpoWISIMU) 1 pa3pemaplas ClIoCOOHOCTh
MeTo/la MO3BOJISIOT CBSI3aTh 3TY MOJEb C JAHHBIMU
KMIIB non koHycoM ABa4YMHCKOro ByjikaHa. JleTa-
I TOyOMHHOIO CTPOCHMSI, KOHEUHO, OTIMYAIOTCS
BIOJb BYJIKAHWYECKO 30HBI, OJHAKO OCHOBHbIC
OCOOEHHOCTU IIyOMHHOM MOAEIM, OCOOEHHO IIpU
omm3koM moJjioxkenun npodwmiaeit KMIIB n I'C3,
BpSI JIM UMEIOT 3HAYUTEbHBIC OTINYUS (peub, KO-
HEYHO, He UAEeT O caMOii BepXHeii 4acTU pa3pesa).

Kak crnenyer M3 KOMIUIEKCHOU Teopu3ndecKoit
Moneau (CM. puc. 2), TUIOLCHTPHI 3eMJIETPSICEHUIA B
OOJIBIIIMHCTBE CBOEM INPUYPOUYEHBI K ydyacTKaM WUH-
TEHCUBHBIX aHOMAJIMI 3JIEKTpOIpoBOoAHOCTU. Hau-
6oJtee myookast aHoMmanus (B) pacnojioxkeHa B HIDK-
Hell yacTh KOHCOMMAupoBaHHOM Kopkl. Ha pa3pese
KMIIB oHa mpoeunupyeTcsl HEMOCPEICTBEHHO IO
KOHYC ABaYMHCKOTO BYJIKaHa, UMEHHO K Hell Mpu-
ypoueHa cepusl TMIOLIEHTPOB COOBITUIA, CO3IaI0IINX
aKTUBHYIO 30HY BIOJIb MPAaKTUYECKU BEPTUKAIBHO
opueHTUpoBaHHOI aHOManuu (B) B HUXHEl Kope.
Bo3mMmoxxHO, OHa MpOTITUBAETCSI M TIIyOXKe, B BEpX-
HIOIO YacTh JuTochepHoit MaHTUM. Cynsl IO UHTEH-
CUBHOCTU aHOMAJIUU, €€ 3HAYUTEJIbHbIX pa3Mepax u
CEeMICMMYECKOM aKTHMBHOCTU, BTy O0JAaCTh MOXKHO
BYJIKAHOJIOTHS U CEMICMOJIOT U

Nel 2023
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Puc. 3. Oco6eHHOCTH 3JIEKTPONPOBOIHOCTU U CEMICMUYHOCTHY B 3¢MHOI KOope (ABaYMHCKUI niepeBal).

a — cxema T'MIIOLIEHTPOB 3eMJIETPsICEHU B BepTuKalibHOM ceuyeHuu (C3—HOB) 3emHoi1 kopsl 3a nepuon 1994—2020 rr., kpac-
HBIM TIPSIMOYTOJILHUKOM ITOKa3aHa 00JIacTh MOBBIIIEHHOM ceificMmyHOoCcTH B Ttepuon 2008—2009 1T.; 6 — KapTa 3IUIIEHTPOB
3eMIIeTpsiCeHUiT B paiioHe npodmwiss MT3 B nepuon akTuBM3alnu ByikaHa KopsiKCKMii; B — Te03JIeKTpUYECKUil pa3pe3 I10
naHHbIM MT3 B cONOCTaBI€HUM C CECMUYHOCTBIO BIOJIb MPOGUIIS.

1 — u3ommHMM 3HaYeHUI y.9.c. (OM M); 2 — myHKTBI HabmoneHnit MT3; 3 — obractu Hanbosee BRICOKUX 3HAYEHU I JIEKTPOIIPO-
BomHocTH (OM M) B 3eMHOI1 Kope. CTpelika yKa3bIBaeT nojioxkeHre HataueBckoil KynoabHO-KojbleBoii cTpykTypbl (H K—K C).

CBSI3BIBATH C DIYOMHHBIM MarMaTUYECKUM OYaroMm,
BO3MOXHO, 001IIMM, TuTaiommm Kopsskceknii u ABa-
YUHCKUI ByaKaHbl. 3ameTtum, 4yto aHoManus (I)
(HUBKOM BJIEKTPOIIPOBOAHOCTA) OKOHTYpEHA TUIIO-
LEeHTpaMU TITyOOKUX 3eMIIETPSICEHUI MOBBIIIEHHOI
MHTeHCUBHOCTU. CyIUTh O IPUPOJIE 3TOM aHOMATUU
CJIOXKHO, TaK KaK Mbl “He BUIMM” ee BO3MOXKHOIO
TIPpOOOJKEHUS TIIyoske pa3neiia Moxo. OTMETHM, 9TO
OTHOCHUTEILHO CUJIbHBIC 3eMJICTPSICEHUST Ha OOJBIIINX
DIyOMHAX B 30HaX KOHTAKTa GJIOKOB CO 3HAYUTEIbHBI-
MU Pa3IMUUSIMU TTapaMeTPOB 3JIEKTPOIPOBOTHOCTU
MOTYT OBITh CBSI3aHBI C ITpolieccaMu Ae(IIoNIN3aln
(HanpumMmep, Crniutakckoe 3eMieTrpsicenue 07.12.1988 r.
[ BepmmueBckuii u np., 1996]).

O TEO®U3NYECKOUN HEOOHOPOAHOCTH
JIUTOCOEPHOM MAHTUU

PesynbraTel M3ydeHUsI CTPYKTYPHI, CBOMCTB, COCTO-
STHUST BepXHE MAaHTHM METOIaMU TeODU3NKH, B YaCT-
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Nel 2023

HOCTH CEAICMOJIOTUM U T€O3JIEKTPUKHU, IIIUPOKO OCBE-
IIAI0TC B HaydyHoI tuTepartype. CornacHo yjabopa-
TOPHBIM HAaHHBIM, CKOPOCTU CEMCMUYECKMX BOJH
MaHTUIHBIX IIOPOJI PA3HOI'O COCTaBa MaJIo pa3jinya-
IOTCSI MexX Iy co00ii. ITo 3Toi mpuynHe cMeHa CoCcTa-
BOB HE MOXET CO3[aBaTh 3HAYUTEJIbHBIX CKOPOCTHBIX
Bapuanuii. B 0osbllieil cTeneHn Ha 3HaUYeHUSI CKOPO-
CTH MOTYT BJIMSATHh U3MEHEHUS TeMIIepaTypHOIO pe-
XK1UMa, HaIIPSKEHHOTO COCTOSIHUS, (ha30BbIe IIepe-
XOIbl, 3KJIOTUTU3ALMS KOPOBBIX IIOPOJ, CTEIICHb
(mrongoHackIeHHOCTU U Apyrue dakropsl. [Ipen-
moJjiaraeTcsi, YTo BCe OTHU (PaKTOPhI MOTYT SIBJISITHCS
NPUYNHOM pacCIOEHHOCTU BEpXHEM MAHTUM (BKJIIO-
Yyasl ee JUTOC(PEepHYIO YacTh), KOTopasi MMogyepKuBa-
€TCA TIPOTAKECHHBIMU CeMICMHUYECKUMU rpaHMaMu.
ComnocTaBieHUe JaHHBIX IYOMHHBIX CeCMUYECKUX
30HAUPOBAHUM M C MUCIOJIb30BAHMEM MOIIHBIX HC-
KYCCTBEHHbBIX UICTOYHUKOB CEICMUYECKMX BOJIH IO-
Ka3aJio, 4To B palioHaX MaTepPHUKOB U OKEaHOB HAaU0O-
Jjiee YCTOMYMBOWM TpaHULIEH TAKOro TUIIA SBJISIETCS
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rpaHuna (Wid pasaen) Ha ITyomHe nmpuMepHoO 80—
100 xMm. ITo cBoeit pacrpocTpaHEHHOCTH €€ MOXHO
paccMaTpuBaTh B Ka4eCTBE I100aJIbHOM TpaHULbI N,
MMEHyeMOoIl B cefiCMOJIOTHH KaK 8-TpamycHasl ceiic-
muueckas rpaHuna [I[1asienkona, 1995]. OHa pasne-
JISIET KECTKUM CJI0M BEPXHEUN YaCcTU BEPXHEN MaHTUU
¥ ocIabaeHHBIN (acTeHOC(EPHBI) CIOI ITOBBIIITICH-
HOI MJIaCTUYHOCTH, KOTOPHIi, 10 JAHHBIM TJTyOUH-
HOM TE€O2JIEKTPUKM, OTMEYAeTCs IOBBIIICHHBIMU
3HAYCHUSIMHU IIapaMeTpa 3JeKTpOonpoBOgHOCTU. Bo
MHOI'MX pailoHaX aKTMBHOIO ByJIKAHM3Ma MarmaTu-
YeCKMe o4ard COBPEMEHHBIX BYJIKAHOB TaKxKe OOHa-
PYXUBAIOTCS B BEpXHEW MaHTUU Ha ITyOMHE, COOT-
BetcTByIoneii pasgeny N. Tak, 1o pe3yabraraM mner-
pOJIOrMYECKOT0 aHa/IM3a IIOPOoMd, OYaru IUIaBJICHUS, U3
KOTOPBIX HA IIOBEPXHOCTH NOCTYIIINA MOJIOIBIC JIABBI
KamuaTtku, pacrionaraioTcsl B MHTepBaJie TNIyOMH OT
~70 £ 10 mo 140 + 20 xm [@Pponosa u ap., 1989]. [Ipu
pPacCMOTPEHUM KOHBEKTHMBHBIX IPOIIECCOB B 30HAX
CyOIyKIIMM, CBSI3aHHBIX ¢ (popMUpOBaHUEM Marma-
TUYECKMX 0YaroB B MAaHTUITHOM KJIMHE, IPUBOIUTCS
3HayeHue mryouHsl (~100 kM), Ha KOTOpOil TepsieT
YCTOMYMBOCTB IepuaoTuT. OH 31ech pacliagaeTcs Ha
0e3BOOHBIN IEPUAOTUT Y BOTHYIO XKUIKOCTh, ITOTHM-
Maronrytocs BepTukaibHO [Stern, 2002; Evans, Ritter,
1997]. Ilo pe3ynabraTamM reousndecKmux UcciaeaoBa-
HUIT BO MHOTUX aKTUBHBIX PETMOHAX B OTMEUEHHOM
WHTEpBaJie ITyOMH BBIACICHBI, B YaCTHOCTU, CEii-
CMMYECKHE HEOTHOPOIHOCTHU, KOTOPHIE CBSI3bIBAIOT-
CsI ¢ MAHTUMHBIMY MarMaTU4eCKUMU OdaraMu.

CoBpeMeHHbIE MpPEICTaBICHUS O CTPYKType u
cBolicTBax JuTocepHoii MmanTnu KamMuaTtkm 0as3m-
pYIOTCSI, B OCHOBHOM, Ha JaHHBIX WHTepHpeTalun
3alUCEN CEMCMUYECKUX BOJIH OT 3EMJIETPSICEHUM,
B3SITBIX U3 pernoHanbHbIX KaTajoroB K® OUII EI'C
PAH. HaubGoisee ob0iue 0COOEHHOCTU OTpaXeHbl B
CTPYKTYyp€ TUIIOLEHTPOB B IIpeieiiax “mamaionieii”
non, Kamuatky ceiicModokanbHoi 30HbI (CP3) u ee
SHEPreTUYECKUX XapaKTepUCTUKaX. [MMOLEHTPBI COo-
6nrtuii B CMD3 pacnipenesieHbl HEPAaBHOMEPHO, YTO OCO-
OEHHO 3aMETHO B 00JIaCTH pa3iesioB KOPHI U BEpXHEH
MaHTUM, a TakKke Ha n1yonHe npuMepHo 100 km (Bo3-
MOXHO, pasaeiia N), Iryoxke KOTOPOro M3MEHSIETCS
BHYTpeHHS cTpyKTypa CP3. MU3BeCcTHO, YTO ITOIaB-
JISIIOIIAsl YacTh BBIIEJICHHOM 3HEPTrUM 3eMiieTpsice-
HUI1 B TIpenenax pokaibHoro ciost (75%) npuxonut-
cs Ha BepxHuii (0—40 kM) ciioii auTochepshl, Iae 1o
YCJIOBUSIM TeMIepaTyp 1 AaBJICHUI BO3MOXHO XpYII-
KoOe pa3pyuieHue 1mopon. B To xxe BpeMs B UHTepBaJie
0—100 xM BeImENsIeTCS 90% CcelicMUUecKoi SHEePIuu,
YTO, BEPOSITHO, CBUAETEIbCTBYET 00 MU3BMEHEHUU (pU-
3MYeCKUX CBOMCTB nTocdepnl. [myoxke ~100 km n3-
MeHsieTcsl reoMmeTpudeckas ¢dopma CD3, B yacTHO-
CTH, HAaKJIOH 1 IIMpHHa, a B uHTepBaie ~200 km CD3
“pacceimaeTcs”, o0pa3ysl HeyHopsigoYeHHOe IIOoJie
runoneHTpoB [ CenuBepcToB. 2009]. OmHako K 3TOMy
WHTepBaJly ObIBAIOT MPUYPOUYEHBI TOBOJBbHO CUJIbHBIE
coOBITHA (K IIpuMepy, ZKyIIaHOBCKOE 3eMIIETPSICEHIE
2016 1., Ks = 15.7), 4TO MOXET OBITh CBSI3aHO C (a30-

BBIMM TIE€pEeXOJaMM BellleCTBa BepXHEW MaHTUM Ha
3TOM TIIyOMHE WJIM KaKMMU-TO APYTMMU Ipoliecca-
mu. MccrenoBaHne CKOPOCTHBIX XapaKTePUCTUK (B
3HaYCHUSIX Vp) IuTochephl B 00JIACTH TUIIOLEHTPOB
3emierpsicennii B CD3 y GeperoB Kamuatku u, B
YaCTHOCTU, ABAUMHCKOTO 3aJIMBa, II0Ka3aJ10 XOPOIIIO
BBIPAXKEHHYIO CKOPOCTHYIO HEOTHOPOTHOCTb (Po-
KaJIbHOTO CJIOSI U €TI0 CJIOKHYIO BHYTPEHHIOIO CTPYK-
Typy. Hamnbonee KoOHTpacTHBIE OCJIOKHEHUSI CKO-
POCTHOTO MOJIsI TIPUYPOUYEeHBI K WHTEPBAy TITyOWH
~90—120 kM, 31eCch OTMEYAIOTCS M 3aMETHbIE TOPH-
30HTAJIbHBIE CMEIEHUSI BBICOKOCKOPOCTHBIX HEO.-
HoponHocteyi CP3 [CinaBuHa u ap., 2007 u ap.]. Ta-
KMM 00pa3oM, OCOOEHHOCTU NPOCTPAHCTBEHHOIO
pacrpeneaeHUs TUIIOLEHTPOB 3eMJICTPSICEHUIT KOC-
BEHHO CBUIETEJIBCTBYIOT O €€ HEOMHOPOTHOCTU (pO-
KaJbHOTI'O CJIOS TI0 TJTyOMHE U eTro “3aKOHOMEpPHOI”
pacclIoeHHOCTH BIOJIb, B JAaHHOM cliy4ae, BocTouHo-
Kamuatckoro BynkaHUUYecKoro Iosica. B mocnennue
necatuineTuss Ha KaMuaTke mist u3ydeHus1 0cCoOOeHHO-
CTeil CTpOoeHUSI JIUTOC(HEPHBIX U 0OoJiee IIIyOOKMX
CJIOEB BEpXHEM MaHTUU IIUPOKO UCITOJIB3YeTCSI Me-
TOI JIy4eBOM ceiicMuUUYecKoii ToMorpagpuu Ha 0Oase
BpeMeH Ipobera ceiiCMUYECKUX BOJIH MECTHBIX U
yIaJIeHHBIX 3eMJICTPSICEHUT, pETUCTPUPYEMBIX PETH -
oHaJIbHOI ceThlo ctaHuuit KO ®UIIL EI'C PAH. Pe-
3yJIbTAThl 3TUX KCIIEPUMEHTOB IIMPOKO ONyOINKO-
BaHbl B OTEYECTBEHHBIX U 3apYOEKHBIX W3IaHUSIX
[Ton6aumHckoe ..., 2017]. dis1 mocTpoeHUS TpexMep-
HBIX CKOPOCTHBIX MOJEJIel HaMU pa3paboTaHbl pas3-
JINYHBIE TIOAXOABI U aITOPUTMBbI pellIeHHUsI 0OPaTHOM
3agaun. OJHAKO BCe OHU, IO CyTH, “padboTaioT” B
paMKax 4acTHOIo cjydas Oojiee OOIleil Kiiaccude-
CKOM 3a/1auy IIPUKJIaJHOTO aHAJI3a — BOCCTAHOBJIE-
HUST GYHKIUU TI0 €€ 3HAUYCHUSIM B HEKOTOPBIX TOU-
Kax. OTcioga OYeBUOHBI CJIOKHOCTU CEMCMOTOMO-
rpap4YeCKOM UHBEPCUU JJISI TEOJIOTMIECKOMN Cpeabl
(reotromMorpaduun) ¥ MPUIMHBI HEKOTOPOTO OTIAYMS
CKOPOCTHBIX MoeJieii, pa3paboTaHHBIX pa3HBEIMU aB-
TOpaMH.

B pa6ore [Ho6penoB u ap., 2012] mpuBeneH pe-
3yJIbTaT PErMOHaJIbHOII ToMOTrpaduyecKoii MHBEP-
cuu (MaciTad — TepBble ThICSYM KM) Ha 0a3e maH-
HBIX IIOOAJbHBIX Y PETMOHAJIbHBIX 3eMJICTPSICCHUM
s Kypuno-KamMyarckoit BynTkaHUYECKOM IyTH U, B
qyacTHOCTH, 1ora KamyaTku. B pabore aHamm3npyior-
CsI BOBMOXKHBIC IIPUYMHBI U3MEHEHUST (DOPMBI, MOIII-
HOCTH, yTIjla HaKJIOHA cj130a (T.e. HAKIIOHHOTO CJIOS
OTHOCUTENILHO TIOBBIIICHHONW CKOpocTu P-BoiH),
KOTOPBII TIOrpyKaeTcsi, 0 MHEHMUIO aBTOPOB, IO
BYJIKAHUYECKYIO YTy 10 IIYOMHBI IEPEXOIHOIO CJIOS
MEXIy BEepXHEH M HIDKHEH MaHTHEW U IIyoxe (o
~800 xM). B nmpuBeneHHOII CKOPOCTHOM MOJIENIN fora
Kamuartkm, ¢ Haleit Touky 3peHusl, IIPEeACTaBIISICT MH-
TepeC YETKO BBIPAXKEHHBIN pa3pbiB aHOMAaJIMM TOBBI-
IIEHHOM cKopocTy Vp Ha IyonHe B cpemHeM ~200 KM.
M3BecTHO, YTO IIPUMEPHO Ha TaKOil IITyOMHe ObLIa 00-
HapyxeHa rpanuna Jlemann (Mure JlemanH), Ha KO-
BYJIKAHOJIOTHS U CEMICMOJIOT U

Nel 2023
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Puc. 4. l'eodusnyeckre HEOMHOPOIHOCTH JIUTOC(hephl B paitoHe AKI'B.

a — BeptukanibHoe ceueHue (C3—HOB) 00beMHOIT CKOPOCTHOM MOoeN JIMTOCHEPHI (B aHOMATUSIX CKOPOCTH Vp U Vs), TTyHK-
TUPHO TMHUENH Ha MOJIEJISIX TTOKa3aH HUXKHUI YPOBEHb BBICOKOTO pa3pellieHusl; 6 — pacrnoioxkeHre pailoHa hcciel0BaHMi:
1 — rumouEeHTPHI 3eMJIETPSICEHU, 2 — aKTUBHBIE U MOTYXIINUE BYJIKAHBI COOTBETCTBEHHO, KPACHBIM LIBETOM MOKa3aH KOHTYP
M30JIMHUHU, OTPAaHNYMUBAIOININIT 00JIACTh TOHMXKEHHBIX 3HAUECHUI celicMrnuecKoit ckopoctu Vp u Vs B paitoHe BKBII; B — cxema
aHOMAaJIUI1 JIEKTPOIIPOBOAHOCTHU JIUTOCGHEPHI B U3OJIMHMUSIX Y.9.C.

TOpPOIl TTOHMXAETCI CKOPOCTh MPOXOXKICHUS Ceii-
CMUYECKUX BOJH, BO3MOXHO, M3-3a (a30BHIX Mepe-
XOJIOB, UBMEHEHMSI TJTACTUYHOCTH acCTeHOCHEphI WIn
npyrux npuauH. [Ipupoma 3Toii TpaHULIBI OCTACTCS
He coBceM sIcCHOI. OHa TIPOSIBISIETCS TTO, MaTepuKa-
MU, HE BCerma — Mo okeaHaMu; Obljla OOHapyKeHa B
paiioHe baiikanbckoro pudra Ha IIIyOMHE B CpeaIHEM
okoJio 230 kM (yctHoe coobmienue C.A. E¢pumona).
BeposiTHO, naHHBIC 00 3TOI TpaHUIIE U €€ TIPUPOIe
MOTIJIU OBl IPEACTaBISITh 3HAYNTEIILHBIN MHTEPEC A1
MOHUMAaHUS TIPUPOAbLI NIYOMHHBIX MPOLIECCOB BEPX-
Heit ManTUM KamMyarku teM GoJiee, YTO MPUMEPHO B
TaKOM K€ MHTEpBaJjie INIyOMH OTMEUYEeHO XapaKTepHOE
n3MeHeHne “pucyHKa” (pOKaIbHOTO CJIO.

OO0 0COOGEHHOCTSIX CTPYKTYyphl JuTochepsl Bo-
crouHoit KamuaTku, B yacTHocTH, B paiioHe AKI'B,
MOXHO CyIUTh IO pe3yJbTaTaM ceiicMoToMorpacdu-
YeCcKOU MHBEPCUU BpeMeH mpobera cecMUYECKMUX
BOJIH OT MECTHBIX PErrMOHaJIbHBIX 3€MJICTPSICEHUIA,
3aperucTpUpoOBaHHBIX KaM4yaTCKOM CEThIO CTAHIIMM

BVJIKAHOJIOTUS 1 CEMUCMOJIOTUA
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K® ®UII EI'C PAH. PacnionmoxeHne cTaHIIMii Ha
IMOJIYOCTPOBE U TUIIOLIEHTPOB 3€MJIETPSICEHUI I103-
BOJIMJIO IIOCTPOUTH OTHOCUTEIBHO KOPPEKTHYIO 00b-
eMHY10 ckopocTHYI0 (Vp, Vs, Vp/Vs) Moaenb 3eMHOi1
KOpBI Y BEpXHEW MaHTHU IUISI paiioHa, OXBAaThIBAIO-
mero Bocrouno-Kamuarckuii u LleHtpanbHo-Kam-
YaTCKUI ByJIKAHMUYECKHUE IMosica 10 NIyOMHBI He 00-
nee 150 kM (puc. 4a). HecMoTpst Ha pa3immyust Ioaxo-
JIOB pa3HBIX aBTOPOB, CKOPOCTHbIE MOJIEIU CXOOHBI
1o HanboJjiee KOHTPACTHBIM CKOPOCTHBIM XapakTe-
pUCTUKAM, YTO CBUIIETEIBCTBYET 00 UX YCTOMYUBO-
CTHU IIpU pellieHun oopaTHoi 3amauu [ Gorbatov et al.,
1999; T'onToBag u ap., 2003; Nizkous et al., 2006]. B
objacTM MaHTUMHOro KjiMHa 1oa BocTouHo-Kam-
YaTCKUM BYJKAHWYECKMM IIOSICOM BBISIBJIEHA XOPO-
II0 BbIpaXKeHHAasi PacCIOeHHOCTh JuTochepbl. OHA
BKJIIOYAET CJIOM 3€MHOM KOpbI, CJI0OI MOBBILIEHHOM
CKOPOCTH KECTKOM 4YaCTU BEPXHEWM MAHTUMU U CJIIOK
OTHOCUTEILHO MOHMXEHHOM CKOpocTu (OciaabJieH-
HBII, acTeHOC(hEepHbId CJIoil) B MHTEpBaJie IIyOUMH
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Puc. 5. I'eodpusnyeckass HEOTHOPOTHOCTD JUTOC(h ePhI KaK OTpaxkeHUe TIIyOMHHOI reonuHaMuKu B paiione AKI'B.

a, B — CXeMa IIyOMHHBIX MPOLIECCOB B JINTOCheEpe Mol ByJIKaHaMu: A, Ay — MaHTUITHBIE M KOPOBBIE re0(U3NIECKIE aHOMA-
JIMW, pAMKaMU BbIIEJIEHBI 30HBI MPEAIoJIaraéMbIX NTyOMHHBIX pa3JIOMOB, CTPEJIKaMU MOKa3aHbI ITpeAriogaraeMble MyTH repe-
MeleHus uonn/paciiaBoB; 6 — GparMeHT BEpTUKAJIbHOIO CEYeHUsI CKOPOCTHOU Monenu jutochepsl B paitone BKBIT
(paMKoii BbIIEJIEH paiioH UCCIIeOBaHMIt), CTPEJIKON MoKa3aH rurnorueHTp 2KyrmaHoBckoro 3emierpsicerust (2016 1., Ks = 15.7,
H = 178 xm), cokpallleHHble Ha3BaHUs ByJIKaHOB: MTH — MytHoBcKuii, 2KimH — 2KynanoBckuit, Kpm — Kapeimckuii, Kpa —
KpoHo1kuii; T — cxemMa 3IMIIEHTPOB 3eMJIETPSICEHUI B InTocepe palioHa UCCAeIOBaHUIA.

70—120 xMm. DokajnbHbII CJIOM OXapaKTepu30BaH B
1EJIOM ITOBBIIIICHHBIMU 3HAYEHUSIMHU CEHCMMYECKOM
CKOPOCTH, OJHAKO HApYIIeH y4acTKaMM ITOHMKECH-
HOI ckopocTH (puc. 56). PaccioeHHOCTb TuTOC(hephbl
BbIpaXkeHa B 00JIaCTM MaHTUITHOTO KJIMHA U Ha Bep-
TUKAJIBHOM CEYECHMHU CEBEpO-3alaaHOro IpocTUpa-
HHSI, XOTS 3IeCh ceiicMrmYecKue pa3neiibl MEHEe BbI-
JIepXXaHbl W, BEpPOSTHO, pa30MTHL pa3ioMaMu (CM.
puc. 4a). ITon AKI'B B CKOpOCTHOM I10JIe BBIACIISICT -
Cs1 30Ha OTHOCUTEJIBHO MTOHUXKEHHBIX 3HAUYEHUH Cceli-
cMmiecKux ckopocteii (Vp u Vs) B MHTepBaie NIyOuH
npuMepHO 70—120 kM. BeposiTHO, K Heli TpuypodyeHa
30Ha MarMaTU4eCKOTo MUTAHUST aKTUBHbBIX BYJIKAHOB
AKI'B. DT10ii 30HEe COOTBETCTBYET PaCIIOJI0XKEHHAs B
BepXHE YacTy TUTOC(hEPHl aHOMAJIUSI MOBBIILIEHHBIX
3HAYEHU 3JeKTPONpPOBOTHOCTU [Mopos, 1991] (cMm.
puc. 48). B meimom, KOMIUIEKC aHOMAJILHEIX Teodu-
3UYECKUX XapaKTEePUCTUK BBISIBIEHHON TOJ BYJIKa-
HaMU HEOIHOPOIHOCTHU CBUIETEILCTBYET O BHICOKOIA
CTEIIeH! paciuiaB/(IoMI0HACHIIIEHHOCTH CPelbl B

ee nipenenax. OTMETUM, 9TO 3Ta HEOMHOPOIHOCTh pac-
TOJIOXKEHA Ha yPOBHE HEKOTOPOTO M3MEHEHMST HAKJIIOHA
(OKAaJIBHOTO CJI0S1 M HApYIIeHUS ““3aKOHOMEPHOTO pac-
TIOJIOKEHHsI” TUTIOLIEHTPOB B €TO TIpeeax.

B ckopocTHOIT Moaenu TIpeacTaBisieTcsl BaXKHBIM
OTMETUTh AaHOMAJINIO TTOHUKEHHOI CKOPOCTU B HU-
3aX KOpbI M BepxXHeil yacTu AUTOoCepHO MaHTUU
(30He TIepexoaa 3eMHast Kopa—BePXHSISI MAHTHUS), KO-
TOpas IIpeacTaBiieHa Ha BepTUKAJILHOM CEYSHUU MO
BYJIKAHMYECKUM II0SICOM B BUJIE INIYOOKOIl Iernpec-
CUM, HUXKHSS TpaHULa KOTOPOM MPOXOIUT IO pasae-
1y Moxo (cMm. puc. 56) [Nizkous et al., 2006]. AKI'B
pacnonoxeHa Ha KO3 kpato 3Toii TIpemmonaracMoit
menpeccuur, KapbIMCKUil ByJIKAHWYECKUI LIEHTP —
Ha CB. OngHO# M3 KOHTPACTHBIX aHOMAJIM ITOHU-
KEHHOM CKOPOCTH, KOTOpasl YeTKO BBIACISICTCS Ha
BCEX CKOPOCTHBIX MOJIEISIX, pa3pabOTaHHBIX pa3HbI-
MU aBTOpaMHM, SIBJISIETCS TIOTIepedYHasi CKOPOCTHAast
cTpykrypa C3 mpocTtupaHus, KOTOPOif COOTBETCTBY-
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er M-II 3ona momepeunnrx auciokanmii 1 AKI'B;
OHa TIPOCIECKUBAECTCS IO MOOEpeXbss ABAYMHCKOTO
3a/1Ba.

3AKJIIOYEHHME

AHan3 pe3yabTaToOB TPAaBUMETPUYECKUX, CEU-
CMUYECKHUX, IJIEKTPOMArHUTHBIX UCCIIENOBAHU, 10-
IMOJTHEHHBIX NAHHBIMU O CEICMUYECKON aKTUBHOCTU
3€6MHOM KOpPBI U BEpXHEW MaHTUU, MTO3BOJIWII pa3pa-
00TaThb KOMIUIEKCHYIO TeO(PU3UYECKYI0O MOIEb JIU-
Tocephl B palioHe ABaUMHCKO-KOPSIKCKOM TpYITIThI
BYJIKAHOB.

1. AktuBHbIe ByiakaHbl AKI'B ripuypoueHs! K mpo-
rudéamM MeJOBOTO U KpHUCTaJJIN4YecKoro ¢pyHaaMeH-
TOB, a TakKXe OTpaxKawllero (IpearojioXXUTEeIbHO,
TOHKO PacCIOEHHOI0) pa3jiesa B cpenHeil Kope. Bo3-
MOXKHO, 3TOT pasfesl chopMUpoBajICsSI B pe3yabTaTe
MeTaMOp(hUUECKUX MPOLIECCOB, COMPOBOXIAIOIINXCS
Bble/IeHueM (hJIIOUI0B, KOTOPhIE TTOCTYITAlOT B BEpX-
HIOIO, TMOKPBIBAIOIIYIO 3Ty TPaHUILy, TOJIILy BepxHeit
Kopbl. C rpaHulIeii CBsI3aHa ciabasi ceificMuuecKast ak-
TUBHOCTb, OYEBUIHO, BbI3BAHHASI TOPU3OHTAIbHBIMU
TEeKTOHUYECKUMU CMEIICHUSIMU, CITOCOOCTBYIOIIN-
MU 00Jiee UTHTEHCUBHOMY IPOABUXXEHUIO IJTyOMHHBIX
dmaonnoB. DnoUnbl, BEPOATHO, MOTYT IOCTYIAaTh
Takke 13 0oJiee TITyOOKOT0o MCTOYHUKA B BUAE (PIIrO-
ya/pacriaBHbIX BKItoueHuii. [Ipeamnonaraercs, 4To
C TIONOOHBIMU IIIYOMHHBIMM IIpOlIECCAaMU MOTYT
OBITH CBSI3aHbI IEPUOJIbI AKTUBU3AIIUY BYJIKAHOB.

2. B HixHe# Kope, HeTToCpeICTBEHHO 10l KOHY-
coM ABayMHCKOIro ByJKaHa M IIpOrudamMm TpaHMI]
MEJIOBOTI0 U KPUCTAJUIMYECKOro (DyHAaMEHTOB, yCTa-
HOBJIEHA Y3Kasl BbICOKOIPOBOIIIIAS HEOTHOPOI -
HOCTb, KOTOpasi MOXET IIPOTSITMBaThCS IIyOXe pasnesia
Moxo B mutocepHyio MaHTHO. Cys TTO0 CBOIMCTBaM,
¢dopMe 1 xapakTepy B3aMMOCBSI3U C ITPUITOBEPXHOCT-
HOM CTPYKTYPOIi BEpXHEM KOPbI, 3Ta re03JIeKTpUIeCcKast
HEOMHOPOTHOCTb COOTBETCTBYET IIYOMHHOMY (HIK-
HEKOPOBOMY) MarMaTUYe€CKOMY o4ary ByJIKaHa (MIu
akTuBHBIM ByJKaHaM AKI'B) nu6o rmybuHHOMY pas3-
JIOMY, TI0 KOTOPOMY B 3€MHYIO KOPY MOCTYHAIOT Iy~
OMHHBIC QIIION/PACIIaBhl U3 MarMaTu4ecyoro oya-
ra BepxHeil MaHTUU. DTOT IIPOLIECC, B YaCTHOCTU MO,
ABauYMHCKUM BYJKAHOM, COIIPOBOXIAETCSI aKTUBHOM
CEMCMUYHOCTBIO, BEPOSITHO, CBSI3aHHOM C mpolecca-
mu nedmonausanu. OcCoOEHHOCTH pacIipeaeICHUs
reou3nYecKuX HEOMHOPOAHOCTEHl COBMECTHO C
KapTUHOM CEMCMUYHOCTU MO3BOJMJINA YCTAaHOBUTh
HEKOTOpBbIe OCOOCHHOCTH (IIIOMIHONM MOIEIHN TIOof,
BYJIKAHOM WM MYTHU TIepeaBMKEHUsT (PIIOMUIOB U pac-
IUIaBOB MO INTyOMHHBIM pa3jioMaM U IpaHUIlaM pas3-
JeJia B 36MHOM Kope.

3. B pe3ynbrarte IJUTEIbHON ByJTKaHUYIECKOM aK-
TUBHOCTH, YTO TIPUBEIO K (DOPMUPOBAHUIO TTPOTU-
BYJIKAHOJIOTUSI 1 CEUCMOJIOTUS
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0OB KOPOBBIX I'paHuL] pa3aeiia, chopMUPOBaIC L1y~
OMHHDIN pa3ioM, KOTOPBII B HACTOILIEE BPEMS IIPO-
clexuBaercss BOoiab O3 IIOOHOXMWI BY/JIKAHOB.
Pasiiom akTuBEH U CBI3aH ¢ 00/1aCTbIO OTHOCUTEIb-
HO BBICOKMX 3HA4YeHUII 3JIeKTPONPOBOIHOCTU B
cpenHeil YacTU KOPbI, CBUAETEILCTBYIOILIEN O HAChI-
IIEHHOCTH 3TOM 00JIaCTH IITyOMHHBIMA (DIIONIAMM.

4. CornacHO 3J1eKTPOMarHUTHBIM JaHHBIM, ABa-
YMHCKUI TpaOEH MIpPEICTaBIsIeTCS CTPYKTYpPOIl IIIy-
OMHHOTO 3aJIOXXEHUS ¥ KOHTPOJIUPYETCS INIIyOMHHBIM
pa3iaoMoOM, II0 KOTOPOMY B HIDKHIOIO 4aCTh I'pabeHa
MOTYT TIOCTYITaTh NIYOMHHBIE (DIIFONIbl. AHOMAaJIBHO
HU3KWE 3HAYEHMS DJIEKTPUISCKOTO COIPOTHUBIICHUS
B mpenenax rpabcHa CBUIETEIBCTBYIOT O BBICOKOM
CTEIIeHN TeKTOHMYECKOI pa3apoO0JIEHHOCTH M aHO-
MaJbHOM (hJIIOMITHOM pexuMe. B kakoii-To Mepe 3To
MOXKET OOBSICHSATHCS IOCTYIUICHUEM COJIEHOM MOp-
CKOI1 BOAbI IO IITyOMHHOMY Pa3jioMy, KOTOPBIi MPO-
TSITUBAETCS BIOJIb CKIIOHOB BYJIKAHOB IO IOOEPEXKbsI
ABaYMHCKOTO 3a/IMBa 1, BO3MOXHO, B aKBaTOPUIO.

5. Ha ocHOBe permoHaJbHOM CEMCMUYECKOM TO-
Mmorpadum paHee ObIa pa3paboTaHa CKOpPOCTHas
mozenrs autocdepbsl Bocrounoit Kamyatku. OmnHa
BKJIIOYAET CJIOI 3€6MHOM KOPHbI, XKECTKUIA CIOI TUTO-
chepHOl MaHTMM U acTeHoc(hepHBI (ociaadeH-
HBIi1) CJIOI B BEpXHEM YaCcTU BEpXHEel MAHTUM Ha TJTy-
oune nmpuMepHo 70—120 kM. Marmarudeckne odaru
B BEpXHEI1 MAaHTUU IIPUYPOUYEHBI K 3TOMY UHTEPBATY
mryouH. B paitone AKI'B maHTuifHbiin ouar B Bepx-
HEeli MaHTWM YCTAaHABJIMBAETCId II0 CEUCMUYECKUM
(maHHBIM ceiicMoTOMOTrpadumn) U 3JIEKTPOMArHUT-
HBIM JaHHBIM. B memom Manko-IlerponasmoBckas
30Ha nonepevyHbIx (C3 mpocTupaHus) TUCIOKAIUIA 1
paiton AKI'B pacmionaratorcs B IIpeieax ooImmpHon
MOTIEPEUYHOM CKOPOCTHOM aHOMAaJIMU, KOTopasl Mpo-
TSTUBAETCS 1O aKBAaTOPMU 3aJIMBa M XOPOIIIO IPOSIB-
JISIETCSI B CKOPOCTHOM cericMoToMOrpadgnIecKoil Mo-
nenn no ryonHbel He MmeHee 80—100 k.

5. B mpenemax Boctouno-KamyaTckoro ByJIKaHM-
yeckoro nosica AKI'B pacnosoxena B paiioHe KO3
nepudepnn HanpraeBCcKOil  KyITOTBbHO-KOJBIIEBOM
CTPYKTYPBI, KOTOPOII COOTBETCTBYET OOILIMPHAS IO-
JIOXUTENbHAsl TpaBUTallMOHHass aHoManus. Mcxons
13 HEKOTOPBIX OCOOEHHOCTEM CKOPOCTHBIX XapaKTe-
pucTuk (0e3ycIOBHO, TpeOyIoIInX O0ojiee NeTaIbHBIX
WCCJIEIOBaHMI1), BCE XK€ MPEACTaBISIETCSI BO3MOXHBIM
JIOIYCTUTh ciemyloniee. B paccMmaTpuBaeMoil 4yacTtu
BYJIKAHUYECKOTO IT0sICa CYIIECTBYET IIyOOKas Ierpec-
cus (o pasnenry Moxo), Ha FO3 koTopoii pacriooxeHa
AKI'B, a Ha ceBepo-BocTOKe — KapbIMCKMii BylTKaHU-
YyecKuit IeHTp. B 1mesoM Best 3Ta TeKTOHMYECKAsT “KOH-
CTPYKILIMSI’ KAKMM-TO 00pa30M CBsI3aHa ¢ boJjee Iy0o-
KOI 4acTblO BEpXHEW MaHTUM, TOe MOTYT MMPOTEeKaTh
CJIOXKHBIE TIYOMHHBIC MPOLIECChI, HAITpUMep, (a3o-
Bble Iepexonbl. VIX oTpaxkeHrueM, B CBOIO OYepelb,
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MOXeT OBITh BBICOKAs ceiicMuueckass aKTUBHOCTH
BEpXHEN MAHTUU B 3TOM paiioHe TuIa XKyrmaHOBCKO-
ro 3emyetrpscenust (2016 r., Ks = 15.7, H = 178 km).

HexoTopble BBIBOIBI HE SIBISIOTCSI OKOHYATEIb-
HBIMU U OeccriopHbIMU. OUeBUITHO, YTO JAJIbHEHIIICE
pa3BUTUE paccMaTpUBAaEMOM aBTOpaMM 3aldayu CBSI-
3aHO ¢ HEOOXOIMMOCTBIO Pa3pabOTKU KOJIUYECTBEH -
HBIX KOMILIEKCHBIX I'€0JIOro-reou3nvyeckKux Moje-
JIel TIIyOMHHOIO CTPOEHUSI, CBOMCTB, COCTOSIHUS
3€MHOI KOpbl U BEpXHEH MAHTUM 3TOr0 aKTUBHOTO
BYJIKAHMYECKOIO paiioHa. BbimonHeHUe TakKux HC-
CJIeIOBAaBHUM MMeEET BaKHOE IPaKTUYEeCKOe 3Haue-
HME, CBSI3aHHOE C MPpOrpaMMOii JaJbHENIIErO pa3BU-
Tt KamMyarckoro Kpasi.

NCTOYHUKUN ®PUHAHCHPOBAHUW S

B cratbe ncnonb30BaHbI JTaHHBIE, TTOJIYYSHHBIEC B paM-
Kax TeMbl HUP AAAA-A19-119031590060-3 ToczanaHus
Ne 075-00576-21 K ®UII ET'C PAH Ha yHUKaJIbHOI Ha-
y9HOII ycTaHOBKe “CelicMOMH(MPa3BYKOBOM KOMILIEKC
MOHUTOPHUHTA apKTUYECKO KPUOJIUTO30HBI U KOMILJIEKC
HETNPEPLIBHOTO CEMCMUYECKOTO MOHUTOpUHTa Poccwuii-
ckoii Denepanv, conpencabHbIX TEPPUTOPUIL U Mupa”
(https://ckp-rf.ru/usu/507436/).

CIIMCOK TUTEPATYPBHI

basrecma C.T., Toumosas JI.U., Ipune H.E. u dp. Boamox-
HOCTU CENCMHYECKOTO METOAA MPU M3YYEHUU 30H IMUTA-
HMSI COBPEMEHHBIX BYJIKAHOB // ByJIKaHOIOTHS 1 ceificMO-
sorus. 1989. Ne 6. C. 42—53.

banecma C.T., lonmosas JI.H., Kapeonoavues A.A. u op.
CeiicMuyeckasi MoJielb ABaYMHCKOTO ByJIKaHa (MO JaH-
HeiM KMIIB — I'C3) // BynkaHoJjioruss U ceiicMOJIOrusl.
1988. Ne 2. C. 43—55.

bepouuesckuii M.H., bopucosa B.II., Toaybyosa H.C. u dp.
OnbiT uHTepnperanuu MT 3oHAMpPOBaHUi B ropax Maso-
ro Kaskaza // ®usuka 3emuu. 1996. Ne 4. C. 99—117.

Toumosasn JI.U., Jleeuna B.U., Canuna U.A. u dp. CKopocT-
Hble HeomHOopomHocTu JmuTochepsl mox Kamuarkoit //
Bynkanonorust u ceiicmonorusi. 2003. Ne 2. C. 1-9.

ITopdees E.H., /lposnun B.A., lybposckas U.K. u dp. Ko-
PSKCKUI BYJIKAH — COBPEMEHHOE COCTOSTHUE W aKTUBH3a-
uust 2008—2009 rr. // Marepuansl [V Bcepoccuiickoro
CUMITO3WyMa I10 BYJIKAHOJIOTUM W TIAJCOBYIKAHOJIOTUH
“Bynkanusm u reomuHamuka”. T. 2. IlerpomnaBioBcK-
Kamuarckuii: ©UBuC JIBO PAH, 2009. C. 588—590.

HeiicrBytonue Byakanbl Kamuatku / OtB. pen. C.A. @e-
nortoB, FO.T1. MacypenkoB. M.: Hayka, 1991. T. 2. 415 c.

Joobpeuoe H.JI., Kyaaxos U.IO., J/lumacoe 10./]. Iyt mu-
rpauuy MarMm 1 (JIIOMI0B U COCTaBbl BYJTKAHUYECKUX O~

pon Kamuatrkm // Teosmoruss u reopwmsuka. 2012. T. 53.
Ne 12. C. 633—661.

3youn M.HU., Koszwipes A.HU. TpaBumeTpuueckas MOMAEIb
ctpoeHust ABaunHcKoro ByinkaHa (Kamuatka) // Bysika-
Hostorus u ceiicmosnorusi. 1989. Ne 1. C. 81-94.

Mopos 10.D., Jlocurnos B.A. InyouHHasI reo3J1eKTpUYeCcKast
Moneb ABauynHCKO- KOpsikckoii TpynIbl ByJKaHOB Ha
Kamuartke // Becthuk KPAYHII. Hayku o 3emne. 2019.
Ne 2. Brim. 42. C. 9-24.

Moposz 0.D. DiieKTponpoBOIHOCTh 3€MHO KOPHI 1 BEPX-
Heit mantuu Kamuarku. M: Hayka, 1991. 181 c.

ITlagnenkosa H.H. O permoHajibHO# CEMCMUYECKON rpa-
HULIE B caMbIX Bepxax MaHTuu // Pusuka 3emau. 1995.
Ne 12. C. 1—-14.

Ilonpyacenko C.B., 3youn M.H. TexToHUKA U HEKOTOPbIE
O0COOCHHOCTH CEMICMUYHOCTH IIeIb(OBOI 30HB ABaYMH-
CKOTO 3aJIMBa U NMpUJieraloiunx paiionos // ByjikaHonorus
u ceiicmosnorus. 1997. Ne 2. C. 74-8l1.

Ceausepcmos H.H. TeommHamuka 30HbI cowieHeHUus1 Ky-
puio-KamyaTckoit 1 AneyTCcKoi ocTpoBHEBIX ayT. IleTpo-
nasioBck-Kamuarckuii: UBuC JIBO PAH, 2009. 291 c.

Caaeuna JI.b., Ilusosaposa H.b., babanoea /I.H. u dop. Uc-
cliefioBaHUe OCOOEHHOCTEel CTpoeHUsT (hOKaIbHON 30HBI
KamuaTtku Ha yyacTke ABauMHCKUI 3a11B — MbIC JlonaTtka //
Teodusnueckue nccnenoBanust. M.: UD3 PAH, 2007. Ne 8.
C. 117-126.

Ton6aunHckoe TpemmHHoe uzBepxeHue 2012—2013 rr.
(TTHU-50) / OtB. pen. E.WN. Topaees, H.JI. [lo6penios. Ho-
Bocubupck: CO PAH, 2017. 421 c.

Dponosa T.U., Ilepuyk JI.JI., Bypuxosa H.A. Marmatusm u
MpeoOpa3oBaHUe 3eMHOM KOPbl aKTMBHBIX OKpanH. M.:
Henpa, 1989. 262 c.

Bushenkova N., Koulakov I., Senyukov S. et al. Tomographic
Images of Magma Chambers Beneath the Avacha and Ko-
ryaksky Volcanoes in Kamchatka // JGR Solid Earth. 2019.
V. 124. P. 9694—9713.

Evans J.R., Ritter J.R.R. Deep structure of Medicine Lake
volcano, California // Tectonophysics. 1997. V. 275. Ne 1/3.
P. 221-241.

Gorbatov A., Dominguez J., Suarez G. et al. Tomographic
imaging of the P-wave velocity structure beneath the Kam-
chatka peninsula // Geophys. J. Int. 1999. V. 137. Ne 2.
P. 269—-279.

Koulakov I., Jaxybulatov K., Shapiro N. et al. Asymmetric
caldera-related structures in the area of the Avacha group of
volcanoes in Kamchatka as revealed by ambient noise to-
mography and deep seismic sounding // J. of Volcanol. and
Geotherm. Res. 2014. V. 285. P. 36—46.

Nizkous 1., Sanina 1., Kissling E. et al. Velocity properties of
ocean-continent transition zone lithosphere in Kamchatka
region according to seismic tomography data // Physics of
the Solid Earth. 2006. V. 42. Ne 4. P. 286—296.

Stern R.J. Subduction Zones // Reviews of geophysics.
2002. V. 40. Ne 4. P. 1012—1049.
BYJIKAHOJIOTHS U CEMICMOJIOT U

Nel 2023



ABAYMHCKO-KOPAKCKAA I'PYIITTIA BYJIKAHOB: TEO®U3NYECKAA

Avachinsky and Koryaksky Group of Volcanoes: Geophysical Inhomogeneity
of the Lithosphere and Deep Processes (Kamchatka)

V. A. Loginov" *, L. I. Gontovaya!, and S. L. Senyukov? **

![nstitute of Volcanology and Seismology, Far East Branch, Russian Academy of Sciences,
bulvar Piipa, 9, Petropavlovsk-Kamchatsky, 683006 Russia

2Kamchatka Branch of the Federal Research Center “Unified Geophysical Service of the Russian Academy of Sciences”,
bulvar Piipa, 9, Petropavlovsk-Kamchatsky, 683006 Russia

*e-mail: naick 1609@mail.ru
**e-mail: ssl@emsd.ru

The article presents the results of our gravimetric, seismic and electromagnetic research, as well as the data
on deep seismicity of the lithosphere in the area of the active Avachinsky and Koryaksky group of volcanoes,
which is the part of the East Kamchatka volcanic belt. We managed to develop the comprehensive geophys-
ical model of the Earth’s crust and lithospheric mantle of this area. Based on the distribution scheme of the
Earth’s crust geophysical inhomogeneities in general, and particularly beneath Avachinsky Volcano, we re-
vealed specific features for both intracrustal fluid saturation and conduits through which deep fluids rise to
the upper part of the crust. According to the comprehensive model, stresses arising at the margins of zones
with different defluidisation conditions, in particular, in the lower part of the crust, and characterizing by
contrasting electrical conductivity values, are one of the most important reasons for active seismicity beneath
active volcanoes. The general scheme of the deep lithospheric processes and the volcanoes magma feeding
system specific features are based on the obtained results and the data on the local seismic tomography. It is
assumed that Avachinsky Volcano, being a part of the active Avachinsky and Koryaksky group of volcanoes,
is connected with the asthenospheric layer at a depth of ~70—120 km, from which fluid/melts enter into the
magma chamber located in the lower crust and then, under the influence of the heat from the lower crustal
source, the peripheral chamber is formed in the upper crust beneath the volcano’s cone.

Keywords: geophysical model, electrical conductivity, seismicity, fluids, magma chamber
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