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Beeoenue

B KopsikckoMm Haropbe B IOCIEIHUE J1BA AECITH-
JIETUSI TIPOW3OLIIO JBA CHJIBHBIX 3€MJICTPSCEHUS —
Xawmmuackoe (08.03.1991 r.; Mw=6.6) u Ororopckoe
(20.04.2006 r.; Mw=7,6), 3MHIEHTPBI KOTOPBIX pac-
TIOJIO’KEHBI OJIN3KO OJMH OT Jpyroro. OuaroBas 00-
nactb ONIOTOPCKOTO 3E€MIICTPSICEHHsI BBIJETICHA 10
ero adrepriokam [Jlaumep u ap., 2010; Yebpos,
Cenrokos, 2007]. TIpumepHbie pa3mepst obmactu 100
X 260 xMm. PaccmaTtpuBaemblii paiioH paHee H3ydeH
MeJKOMacITaOHON TPaBUMETPHUYECKOH, a3pOMarHuT-
HOM ChEMKAaMHM, MapLIPYTHBIMU HCCIIEIOBAaHUSIMU Me-
TOZIOM MarHUTOTEJLTYPHUYECKOro 30HaupoBanus (MT3)
[Mopo3, 1987]. B nocneanue roasl B Kopsikckom Ha-
ropse npeanpuatusmu «Kamuarreonorus», «I"'EOH»
u «CeBepo-3anaa» nposeneHbl uccienoBanus MT3 u
MB3. Pesynprathl paboT noapoOHO H3JI0keHbI B [be-
nseckuit u np., 2008; Hypmyxamemnos, Mopos, 2009;
SxosneB 2010]. BaxkHO OTMETHTH, YTO O04YaroBasi 00-
JacTh 3eMIIETPSACEHHs TepecedeHa npodmwrivu MT3
1 MB3 ¢ mrarom 2-5 kM (puc. 1), a 1o 01HOMY U3 HHUX
HabmroneHnss MT3 poBOIMINCE ABAXKABI: IO 3eMIe-
TpsceHusi W mocie. Mbl pacronaraeM JAaHHBIMH O
MECTOIIOJIOKEHHH W TPUMEPHBIX pa3Mepax odvara
OnIOTOPCKOrO 3eMIICTPSICEHHs], THUIIOLCHTpaX 3eMile-
Tpsicenuss u ero adrepmiokos [Jlawmep u ap., 2010;
Yebpos, Centokos, 2007]. TToatomy, MOSBHIACH BO3-
MOKHOCTB OIPEEIUTh MOJI0KEHHE YKa3aHHBIX TUII0-
LEHTPOB B CTPYKTYpE 3JIEKTPOIPOBOJHOCTU JIUTO-
cdepsl M OLCHUTh B KAaKOW Mepe M3MEHWJIach dJIeK-
TPONIPOBOJHOCTh T'€OJIOTHYECKOH Cpelbl B CBSI3H C
3eMIICTPSICCHUEM.

Humepnpemayusa 30n0uposanuii

Meronuka uaTepnperauu MT3 onpenenena Ha
OCHOBE aHalM3a MarHUTOTEIUIyPUUYECKUX IapaMeT-
POB, XapaKTepU3YIOUINX JIOKAJIbHbIE M PErHOHAb-
HBIE TEO3JEKTPUYECKHE HEOJHOPOTHOCTH CPEHBbI.
B pesynbrare aHanu3a yCTaHOBJIEHO, YTO B HM3KO-
YaCTOTHOM JMalla30HE I'€O3TEKTPUYECKHUE HEOIHO-
POIHOCTH B TIEPBOM MPHOIMKEHUN MOXKHO aIIpoK-
CUMHUPOBATh B KaueCTBE ABYMEPHBIX. DTO CBSI3aHO C
BBITSIHYTOCTBIO CTPYKTYp B CEBEpPO-BOCTOYHOM Ha-
MIPaBICHUN, B OCHOBY HWHTEpHIpETALUN TNPHHSITHI
KpUBBIC, MOJyYECHHBIE B TJIaBHBIX HaIMpaBJICHHUSAX,
KOTOpBI€ B OOJBIIMHCTBE CIIy4aeB OPHUEHTHPOBAHBI
10 HANPAaBJICHUSAM ONHM3KHM MPOCTHPAHUIO M BKPECT
MIPOCTUPAHHS OCHOBHBIX CTPYKTYpPHBIX 30H. B nanb-
HellmeM O5TH KpuBble OyneM Ha3bIBaTh IPOJOJb-
HBIMU H TTOTIEPEYHBIMH.
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Puc. 1. Cxema pacnionoxxenne myHKToB MT3.
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®opma kpuBblx MT3 oTBedaeT onpenenéHHOMY
THITy TE03JIeKTpuiecKkoro paspesa. CliiemoBarensHO,
kpuBsle MT3, Gnu3kue mo cBoeil ¢opme, OTpaxaroT
CXONHBIA TIyOWHHBIH TEOAIEKTPHUECKUH pazpes.
OTOT NPUHIMII TIOJIOKEH B OCHOBY HOIYYCHHS TIIy-
OMHHBIX TI'€03JEKTPUUYECKUX Pa3pe30B MO MPOPHIISIM
MT3. OpranunzoBaB kpuBsle MT3, Onu3kue 1mo cBoei
(dopme B cemelCTBa, Mbl TEM CaMbIM BBIJICIUM Ha
npoduiIsx paloHBI C Pa3IMYHBIM THIIOM TITyOWHHOTO
Te0dJIEKTPUYECKOro paspesa. Kaxuplii U3 BbIIEIICH-
HBIX paifOHOB XapakTepu3yeTrcs cBoei (opMoi Ipo-
JONBHBIX W TIONEPEYHBIX KPHUBBIX. AHAIM3 MOKa-
3BIBA€T, YTO AMIUIMTYIHbIE KPHBBIE COXPAHSIS CBOIO
(hopMy CHIBHO pacxomsATcs IO YPOBHIO CONPOTHB-
neHnid. B To ke Bpems (a3oBbIe KPUBBIE PACXOIATCS
MeXTy co00i HEe3HAUHTENBbHO. DTO CBHICTEIHCTBYET
o BiusHUU d¢hdekra p (CTATUCTHYSCKUI CABUT aM-
TUTUTYHBIX KPUBBIX). DPHEKT CBSI3aH C BIMSHHEM
JIOKAJIBHBIX TEORJIEKTPHYECKUX HEOIHOPOIHOCTEH.
Jliist ero ocnabiieHus BBIMOJIHEHO KOH(DOpMHOE ocpe-
HEHHE aMIUTUTYIHBIX M ()a30BBIX MPOAOJBHBIX H
nonepeyHsIx kpussix MT3.

[TonydeHnsle cpenHHe TPOJONBHBIE W IOIEped-
Hble kpuBsle MT3 pasnuuatorcs no ¢opme, 4To CBS-
3aHO C TEORNICKTPHUECKON HEOTHOPOTHOCTHIO CPEIbI.
BosbIIMHCTBO KPUBBIX MMEIOT B JIEBOW YacTH MHUHH-
MyM, OTPaXXalOMMi HAJIMYHE 0CaJ0YHO-BYJIKAHOTEH-
HOTO 4YeXJla IOHMKEHHOTO 3JIEKTPUYECKOro COIpO-
TUBJIeHHs. B Ooublieii Mepe MUHUMYMBI BBIPAKEHBI
BO BIAQJWHAX, BBIIOJHCHHBIX MPEUMYIIECTBCHHO
TEPPUTeHHBIMH OCAJ0YHBIMH OTJIOKeHUsIMH. Makcu-
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I'eodizuxa

MyMBI B cpeqHell yactu kpuBbix MT3 00yciioBneHsI
CJIOEM 3€MHOIl KOPBI MOBBILIEHHOTO 3JIEKTPHUYECKOTO
CONPOTHUBJICHHS. BOJIBIIMHCTBO KPUBBIX B IPaBOH
YacTH TPEJCTABICHBl MUHUMYMOM HWIIM HHUCXOJSIIEH
BETBBIO, YKa3bIBAIOIIMX Ha YMEHBIICHHWE OHIIEKTPO-
TIPOBOAHOCTH C IITyOHHOM.

I'eosnekTprueckue paspessl 3eMHOH KOpPBI IMOJy-
YeHBI 10 JaHHBIM WMHBEPCHU IPOJOJBHBIX KPHUBBIX
MT3, xotopbie 00Jaal0T MOBHIIIEHHON pa3peraro-
el crocoOHOCTRI0 K HAIWYHIO TITyOMHHBIX ITPOBO-
X cioés. MHBepcus BBINOJHEHA C IMOMOIIBIO
YUCJICHHOTO ABYHEPHOro Mozenuposanus MT-moms.
[omepeunsle KpUBBIC MCHONB30BAIMCH COBMECTHO C
MIPONOJBHBIMU  JUISl YTOYHEHHS TEOdIEKTPUUECKOM
MOJeNH. DTO N0 BO3MOKHOCTH BBISIBUTH TIIyOWH-
HBIE PA3JIOMbl B KOMIUIEKCE C APYTUMH I'€0JIOr0-Teo-
(pU3NUECKUMU JAHHBIMH.

Pezynomamut unmepnpemayuu

I'eosnekrpruueckas Monenb obnactu ovara Ouro-
TOPCKOTO 3€MJIETPACCHUSI BKIIOUAeT TPU CIIOA: Oca-
JIOYHO-BYJIKAHOTCHHBIH YEXOJI TOHIKCHHOTO JJIEK-
TPUYECKOI'0 CONPOTHUBIICHUS, BBICOKOOMHBIH CIIOH
KOpbl U JIUTOC(EPHBIH CIOW TOBBIIICHHOW HIIEKT-
pompoBoaHocTH. OCaZ0YHO-BYJIKAHOTEHHBIH 4YEXOJ
MMEET YBEIMYEHHYI0 MOIIHOCTh M IIOBBIIICHHYIO
9JIEKTPOIIPOBOAHOCTh B CHHKJIMHOPUSX, BIAJHHAX U
nporubax. YBenMYeHHas SJIEKTPONPOBOAHOCTH CBS-
3aHa ¢ npeoOiagaHueM B pa3pe3e TEPPUTCHHBIX MO-
poa. DTo omnpeaenseT NOHMWKEHHYIO IUIOTHOCTh YeX-
J1a. BBICOKOOMHBIN C€JI0W 36MHOH KOpBI CIIOKEH Me-
TaMOp(UUECKUMH U JAUCIONNPOBAHHBIMH TTOPOJAMH,
XapaKTepU3yOLIHecs] BHICOKOH IIOTHOCTHIO. [ yOnHa
3ajieraHysl JIMTOC(EPHOTO CJIOSI TOBBIIIEHHOW dJIeK-
tponpoBoxHoctd meHsiercs o 10-20 mo 30-50 km.
[Ipupona cnost CBS3BIBAECTCS C HATMYUEM SKAAKHX
(dronmoB. ['mmornieHTphl OJIOTOPCKOTO 3eMIIETPsCE-
HUSI M €70 a()TEepIIOKOB MPUYPOUEHBI K BBICOKOOMHOM
TOJIIIE 3eMHON KOPBI, pacIIOIONKEHHOH MEXIy IpOBO-
JSIIIM  0CaJ0YHO-BYJIKAHOTEHHOM YE€XJIOM U JIUTO-
chepHBIM cioeM. B 3To# ToIme mpoMCXOonmio Ha-
KOIUICHWE TEKTOHMYECKHUX HANpPSDKCHUH IPH B3auMo-
JIEWCTBUU TUIUT.

Crenyer OTMETHTB, YTO PAacCCMOTPEHHAs MOAEIb
nonydyeHa no naHHeiM MT3 nmo yamuHeHHOMY Mpo-
¢umo, orpadoranHomy B 2004 romy. Kak wmbl yxe
OTMEYaJH, CPEeOHssI YacTb Mpoduis ObUIa TOBTOpEHA
nocie 3emnerpsicenust B 2008 roay. BaxHo ObuLIO
BBIICHUTh B Kakoi Mepe M3MEHHJAch JIIEKTPO-TIPO-
BOJHOCTb TEOJOTHYECKOM Cpelbl B CBSI3U C 3eMile-
TpsaceHneM. [loaToMy npeanpuHsTa NONBITKA HHBEP-
CHM TIPOJONBHBIX W TIONEPEYHBIX HWHIWBHIYaIbHBIX
kpuBbix MT3 ¢ momoiisio mporpammbl REBOCC, mo-
JTy4EHHBIX J0 3eMJICTPSICEHHS M Iocie. JTa Mporpam-
Ma JaeT BO3MOXKHOCTb B JIy4IlIe Mepe BBISBUTh
aHOMaJbHBIE 30HBI 3JEKTPOINPOBOJHOCTH, KOTOpBIC
MOTYT OBITH CBSI3aHBI C TITyOMHHBIMH PA3JIOMaMH.

B pesynbrare mMHBEpCHM WHIUBHIYAIBHBIX KpH-
BbIX MT3 BBIABJICHBI CICIYIOIIUE OCOOCHHOCTU B
CTPYKTYpPE 3IEKTPOIPOBOTHOCTH JIUTOCHEPEHI.

30 40 50 60 70 80 90 100 m
Puc. 2. T'eosnexrpuyeckuii pa3pes mo npoduiro
I-1 1o OmroTopckoro 3emMieTpsiceHus

Puc. 3. T'eosnexrpuueckuii pa3pes mo npoduito
I-1 mocne OI0TOPCKOTO 3eMIIETPSCCHHS.
3BE370YKOM N300pakeH THITOIEHTP
3eMJIETPSICEHUS

Ha puc. 2 BugHO, 9TO 70 3€MIIETPSICEHUS JTUTO-
chepa COACPKUT 3O0HBI IOBBIMIEHHOH 3JIEKTPO-
MIPOBOJHOCTH B paifoHe ABBHHCKOTO CHHKIMHOPHS
(MT3-209) u B obmactu cowrenenus: Kopskckoil u
OmoTopckoii  ckianyatsix  obmacteir (MT3-179).
[IpoBoasmue 30HBI C YNENBHBIM DIEKTPHYECCKUM
COIPOTHUBIICHHEM OT IIEPBBIX EIMHUIl A0 MHEePBBIX
JecsiTkoB OMM BBIp@XKEHBI Ha TIyOMHaxX OT IIPUIIO-
BEPXHOCTHBIX 4YacTel 3eMHOH kopel 10 40 kM. [Tox
ABBUHCKUM CHHKJIMHOPUEM IIUpPHUHA 30HBI JIOCTH-
raet noytu 10 kM Ha riryonnax 10-20 km. B obGmacti
COWIEHEHHMS CKJIAAYaThIX 30H OHa COCTABIISET OKOJIO
6KkM. B mpUIIOBEpXHOCTHBIX YacTAX pa3pe3a MIUpUHA
30H COKpAIaeTcsi Ha MOpsAKU. 31ech OHHU BBIpa-
KCHBl B BHJIE PA3IOMOB, 3aKapTUPOBAHHBIX I€0JIO-
TUYECKON CHEMKOM.

Ilocne 3emieTpsceHHs CTPYKTypa 3IEKTPOINpPO-
BOJHOCTH JHTOC(Ephl B 3HAYUTENBHOH Mepe H3Me-
Huiach (puc. 3). [poBomsimias 30Ha B paiione ABbHH-
CKOT'O CHHKIIMHOpUSI Ha TiyOuHax Oonee 15 kM mpax-
THYecKkH ncuesna. OTHaKo, B BEPXHHUX YaCTSAX 36MHOM
KOpBI TIOSIBUJIMCH TPOBOASIINE 30HBI LIMPHHOW B
nepBbie KujoMeTpbl. OHM NPOSBUIIUCH OT IIPHITOBEPX-
HOCTHBIX 4YacTei 3eMHOH Kopsl 1o riryoun 10-15 xwm.
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HawnGonee 3aMeTHbIE U3MEHEHHUS 3JIEKTPOIPOBOIHOC-
TH cpelbl MPOW3oULIM B obyiacTh cowieHenus: Ko-
psakckoil u OOTOPCKOM CKJIag4aThIX 30H. 37Aech
CHJIBHO M3MCHHIIHMCh TPAHHLBI U YBEIHYUIHCH pa3-
Mephl poBoasmiei 30Hb. CeBepo-3anaiHasi rpaHHIa
sIBIsieTCsT cyOBepTHKanHOi. KOro-BocToOUHAs rpaHMIia
B IpeleliaXx 3eMHOW KOPbI HMMEET HAKIOH OKOJIO
30 rpamycoB. C riryOuHOW MHpPHHA 30HBI BO3POCHIA B
I0ro-BocToyHOM Hanpasinenun. Ha rioyoune 30 km
HIMPHHA 30HBI AocTuraeT moutd 30 kM. 30Ha MMeeT
MPOJOJDKCHNE B BEPXHIO MaHTHIO 10 riyounsr 100
U Oomee KM, YIelNbHOE JJIEKTPHUUYECKOE CONPOTHUB-
JICHUE 30HBI MEHSETCS OT TEPBBIX SAMHHUIL JI0 MEPBBIX
necsitkoB Om-M. [loHM)KeHHbIE 3HAYE€HHS CONpPOTHB-
nerni otMevarotcs Ha rryonHax 20-30 km. Ha nHes-
HOW TIOBEPXHOCTH MPOBOJISIIAS 30HA MPOSBHIKCH B
BUJIC TPEUIMHBI IPOTHKEHHOCTHIO 0K0JI0 80 KM.
[peamnonaraercsi, YTO MPOBOIAIINE 30HbI CBSI3AHBI
¢ rnyOMHHBIMH pa3ioMamu. [IOBBIIIEHHAs 3JEKTPO-
MPOBOJIHOCTH PA3JIOMOB OOYCIIOBJIEHA HAIUYHEM BbI-
COKOMUHEPAJIM30BaHHBIX PACcTBOPOB M MarmMaruyec-
KX paciuiaBoB. BO3HMKHOBEHHUE JKUAKUX (IIOMIOB
BO3MOXKHO IIPU CHATHUU HAIPSHKCHUH B JMTOChEpe
npu 00pa3oBaHUM PazIoMoB. [pyOble OLEHKH TOKa-
3BIBAIOT, YTO JIOCTATOYHO COTBHIX-AECATHIX A0JIEH Ipo-
[IEHTa OTHOCUTEJIBHOI0 00beMa (hIronaa B CBSI3aHHBIX
KaHaJax, 4To0bl 00ECIEeUUTh YMEHBIIICHUE COMPOTUB-
JICHUSI TOPHOM MOPOABI 10 MEPBBIX NECATKOB-CIUHHUI]
Owm-M. [IpuMepHBIe pacyeThl MOKa3bIBAIOT, YTO €CIIH,
COTJIACHO CYIIECTBYIOIIMX IPEACTABICHUHN, MPUHSITH
YIENBHOE JIEKTPUUYECKOE COMPOTHBICeHHE (ironaa B
3eMHOl kope paBHbiM 0,01 OM'M, TO Ipu yIeslbHOM
ANIEKTPUUECKOM COMPOTUBIICHUH pa3iioMa B TIEPBBIC
eauHuIBl OM'M, TOPUCTOCTH NOPOJ OyJeT AOCTUraTh
MEePBBIX €NHHMII IIPOLICHTOB TIPH MOJIHOW CBSI3aHHOCTH
nop. OueBHIHO TOPUCTOCTH OyneT OoJblIe. eciH
y4ecTh M30JIMPOBAHHBIE M TYNMHKOBBIE KaHambl. [Ipu
YACTBHOM 3JeKTpudeckoM compotusieHun 100 OM-m
MOPUCTOCTD MTOPO]] YMEHBILUTCS HA J[BA MOPSIIKA.

Takum 00pa3oM, M3MEHEHHUE BIEKTPOIPOBOJHOC-
TH T€0IEKTPUIECKON Cpeabl CBUIETEIbCTBYET 00 U3-
MEHEHHH TOPUCTOCTH MOPoJ B cBsizu ¢ OIOTOPCKUM
3eMJICTPSICEHHEM. JTO M3MEHEHHE BBI3BAHO T'€ONH-
HaMHUYECKUMH MPOLECCaMM, KOTOphIE, KaK BHIHO, M3
TCONICKTPHICCKUX PA3PE30B, 3aTPOHYJIM TOJILIH JIH-
tocdepsl no riryouns! 70-80 kM.
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GEOPHYSICAL MODEL OF POWERFUL OLYUTOR EARTHQUAKE SOURCE
IN THE KAMCHAT-KORYAK FOLDED AREA

Yu.F. Moroz, T.A. Moroz, V.A. Loginov, A.G. Nurmuhamedov, D.A. Alexeev, A.G. Yuakovlev

The results of magnetotelluric study in the earthquake source zone of Olyutor earthquake (20.04.2006 r.;

Mw=7,6) have been represented.

Key words: magnetotelluric sounding, earthquake, geophysical model.
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