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CO3AAHUE MOAENN 30H BO3MOMHbIX OYArOB 3EMJIETPACEHUN
ANA TEPPUTOPUIA, PACNOJIOMKEHHbIX BBJIU3U 30H BEHbO®A

M.IO. Angpeesa, B.H. Ilatpukees

Hncmumym mopcxoii 2eonoeuu u eeopusuxu JJBO PAH,
693022, IOxcno-Caxanunck, yn. Hayxu, 16, Poccus

Annotauua: Ha ocHoBe Karasora semnerpsacenuit Kypuno-KamuaTtckoro pernona 3za 1737-2007 rr.
ns HOxHbIX KypnibcKux OCTpOBOB CO3laHa TPeXMepHas MOJie/Ib 30H BO3MOXKHBIX O4a-
ros 3emnerpacenuit (BO3) mna onenkn ceficMmdeckoi onacHocTH. CelicMIYecKMI
MeTOJaMI YTOYHEHDI TPAHNUIIBI CTPYKTYPHBIX 37IeMeHTOB 30H BO3 (mmHeaMeHTOB).

KnioueBble cnoBa: 3EMJIETPACEHNA, KaTa/Ior 3eM}IeTpﬂceHI/II7[, 30HbI BO3MOJXHBIX O49aroB 3eM/I€TpACE-
HIIA, IMHEAMEHTDI, pallOHMPOBAHNE.
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1. BBEITEHME

3eM/IeTpACEHN — OJJHO 13 OCHOBHBIX OIIACHBIX SIBJIE-
Huit gy xureneit Kypuibckux octpoBoB. B pesynbrare
CTUXUITHBIX OeNCTBMIl CTpafaeT sKoHoMMKa CaxanmH-
CKOIT 067macTy, paspymarrcs MHPPAcTPyKTypa, Ipax-
[QHCKME U NPOMBIIIIEHHbIE 0OBEKTHI 1, caMoe IJIaBHOE,
BO3MOJKHBI 4e/I0BeYeCKye XepPTBBI, I03TOMY HaJeXXHas
OlleHKa CeICMMYEeCKO} OIIACHOCTM OCTaeTCsd OCHOBHOI
3a7jayen CenCcCMOIOTrNIeCKUX UCCIeqOBaHMIA.

Takue mccmegoBanus cnefyeT IPOBOAUTL HA OCHOBE
IIOJTHOTO OJHOPOMHOTO KaTajIora 3eMjIeTpsCeHMIt u3ydae-
MOTO peryoHa 3a MaKCMMa/lbHO BO3MOYKHBIJI BpeMEHHOI
nepuoj,. Vlcrionb3oBaHue Npu pacdyeTax CeicMUIECKON
OIIACHOCTY Hayboslee IOTHBIX MCXOAHBIX NAHHBIX KaTa-
JIOTOB CEMICMUYECKUX COOBITMII IPUBOIUT K CO3[AHUIO
TOCTOBEPHBIX KapT AETaIbHOIO CEMICMMYECKOTO pailoHN-
poBaHus. BayXHOCTb Takoil paboThI HA 9TOI TEPPUTOPUN
MOATBEP)KAeTCA pelleHNeM IIPaBUTENIbCTBA O BbIfierie-
Huy 7o 2015 I. JOTIOTHUTEIBHBIX (PMHAHCOBBIX CPENCTB
(obmmm pasmepom 31 mnpp py6.) Ha passutre Kypuib-
CKUX OCTPOBOB.

ITocranoBka 3agaun. Kypumo-Kamuarckas 3oHa cy6-
IYKLUY AB/IAETCA Haubosee MOBYDKHBIM Y CeICMIYeCKN
akTuBHBIM permoHoM CeepHoit Eppasum. OcHOBHON
CTPYKTYPHOI 0COOEHHOCTBIO 00/1aCTH Iepexofa OT KOH-
TUHEHTAa K OKeaHy BBICTYIIAeT CeliCMOQOKalTbHAsA 30HA.
OHa CmyXUT OCHOBHBIM MCTOYHMKOM CEMICMMYECKOI
SHEPTUM, OIpPENEAIOLIeNl YPOBEHDb CEMICMUYECKOI OIac-
HOCTU KypuibcKoro pernosa.

[unoueHTpsl B npefenax GpoKaIbHO 30HBI PacIoO-
JKeHbl HepaBHOMepHO. B KypunbckoM pernone Hau-
OombIasi KOHIL[EHTpAUMs 3eMIeTPSICEHUIT HabIofaeTcst
B BepXHell 4acTy (POKa/JbHOI 30HBI O IMyOMH OKOJIO
80 kM, Ha 6ONMBIINX IITyOMHAX KOMMYECTBO 3eMJIETpsICe-
Hull pesko ymenburaercs [Tarakanov, 1997]. [leranbHoe
M3y4YeHMEe CEICMUYECKOrO PeXUMa U CTPOEHUSA CEICMO-
(oKayIbHOJ 30HBI YKa3bIBaeT Ha 3HAUNTE/TbHOE pasjndye
UIX IIapaMeTPOB I10 JIATePAJIN U 110 ITyOuHe.

Ha ocHOBe 9TVX MCXOHBIX JAHHBIX, a TAKXKe NHPOpMa-
MM O CTPOEHMM CeIICMO(OKATbHOI 30HBI 110 MaTepuaIaM
karasora [Kim, Andreeva, 2009] n usy4enns gepopmaryn
0CaJloYHOTO YeXJIa, aKyCTUYeCKOro pyHIaMeHTa 10 MaTe-
puanam MeTona oTpakeHHbIX BomH (MOB) [Tektonicheskoe
rajonirovanie..., 2006] 6bL1a TIOCTaB/IeHa 3a/a4a paspadbo-
TaTb JPOOHYIO TPEXMEPHYIO MOJie/Ib 30H BO3MOXKHBIX OYa-
TOB 3eMJ/IETPSICEHNII C CelICMOMHeaMeHTaMI /1A TeppUTO-
pun IO>xHbIX KypUIbCKMX OCTPOBOB.

2. TIPMHIONUIIBI CO3JAHMA MOIEIN

B 0cHOBY co3maHMsi KapThl OOI[Er0 CeCMUIECKOTO
paitonnpoBanusa (OCP-97) u nameit mogemm 30H BO3
IOJIOKeHa JIMHeaMeHTHO-JoMeHHo-¢dokanpHas  (JIID)
MOfienb, paspaboTaHHas Ha 0a3e peLIeTOYHON peryisi-
pusauyn [Ulomov, 1998]. B cooTBeTcTBUMU C IPUHATON

koHLenmuent B JIJ®-Mopmenn paccMaTpuBaIOTCA YeTbIpe
MAaCIITaOHBIX YPOBHS: KPYIIHBINI PETMOH C MHTETpalb-
HOII XapaKTepPUCTUKON CeICMUYECKOTO peXuma U TpU
€r0 OCHOBHBIX CTPYKTYPHBIX 9/7I€MEHTa — JIMHeaMEeHTHI,
B TeHepa/IM30BaHHOM BHUJe MPeACTaB/IAIIe OCY BepX-
HUX KPOMOK TpPEeXMEpHBIX CelICMOAKTUBHBIX pa3/IOM-
HBIX CTPYKTYP, U CTPYKTYPMPOBAaHHYIO CEIICMUYHOCTb.
OcHoBHBIM KapkacoM JI[Id-Mopeny ABIAIOTCA JOMEHBI,
MOKPBIBAIOLIVE BCIO TEPPUTOPUIO U XapaKTepU3YIOIIMecs
paccessHHO, W JUQPPY3HOIL, CeICMUYHOCTDIO; TIOTEH-
L[MajIbHble 0Yary 3eMjIeTPsICeHMIA, yKa3bIBaloIlllyie Ha Hal-
6o0ree OmacHble YYaCTKM U, KaK IPaBUJIO, IPUYPOYEHHBIE
K JIMHEAaMEHTHBIM CTPYKTypaM. [II1 BepOATHOCTHOTO
aHa/m3a ceiicMmdeckoit omacHoctu (BACO) Tepputo-
pyn HOxubIx Kypunbckux ocTpoBoB HeoOXoaymMa Takas
MOJE/NIb 30H MCTOYHMKOB CEICMMYECKMX KoJIebaHmii,
KOTOpasl OMMCBbIBala OBl paclpefeeHle O4aroB 3eMiie-
TPACEHUII B MPOCTPAHCTBE, OKPY>KaIOlleM OCTPOBa, U B
KOTOpPOJI 3aJjaBa/uch Obl OCHOBHBIE IapaMeTPhl CaMUX
o4aroB (pasMepbl, OpPMEHTALMs, TUI CMEIIeHNIT B oJare
U T.L). MBI OTpPaHMYWINCh PACCMOTPEHNEM TONBKO TeX
COOBITMIT, KOTOPbIe MOTYT BO3HMKATh Ha PACCTOSIHUAX 1O
300 kM ot 0-BoB KyHammp u VTypym, a mo rimybuse mo
150-200 kM. IIpennodreHne oTHanmy cMEIIaHHOM MOZENN,
B KOTOpOJI HebGonblune 3emnerpscenusa AudpdysHo pac-
IpefieNieHbl IBYX- UM TPEeXMEPHO, a KpYIIHble 3eM/IeTps-
CeHMs TEeHEeTMYeCKN CBA3aHbI ¢ pasnoMamu [Shteinberg et
al., 1993]. Ona ocHOBaHa Ha MpeNCTABIEHUN O pacIpe-
JieTIeHNY CeVICMMYecKNX CoObITIil 1o 3akoHy IlyaccoHa.
[l ob6ecriedeHNs HE3aBUCUMOCTY COOBITII IPOBOANUTCS
HpoLefypa OYMCTKM KaTaJloTOB 3eMJIeTPACEHUi oT ag-
TEPLIOKOB.

IIpy reHepanu3MpoOBaHHOM CEMICMUYECKOM palOHU-
poBaHuu, kakum Assercss OCP-97, B mpefenax HECKOMb-
KX pailoHOB (B TOM u4nmcie u Kypuiabckoro) He yaamoch
BBIIEINTD JITHEAMEHTHI, TeHEPUPYIOIINE 3eMIeTPACEHUA
¢ M = 6.0 (0O6BIYHO He XBaTaeT 3HAHMII O IIOJIOXKEHNY BbI-
XOJla pa3/JIoOMOB Ha IIOBEPXHOCTb IIOf] THOM OKeaHa). Tak,
KpymHas 30Ha cyopykunn Kypuino-Kamuarckoro perno-
Ha pacCMaTpMBajIach B BIJie 0O'beMHBIX JJOMEHOB C IIOBBI-
HIEHHBIMY 3HaUYeHUAMY MarHUTY.

3. BBITEJTEHVE 30H PA3PBIBOB

Boierenne 30H pasphIBOB OCYIIECTBJIEHO IIO pe-
3yabTaTaM M3ydeHus fiepopMaiuil 0caflouHOro Yexsa
M aKyCTMYeCKOro GpyHIaMeHTa OCTPOBHOTO cKIoHa Ky-
PUIBCKOTO ITTyOOKOBOJZHOTO >Keo6a Mo ceficMUYeCKnM
marepuanamM MOB. Oun 6p1m morydensr VIMIul' IBO
PAH u tpectom «[lanbMopreoduspassefka» B Iepuoj,
1976-1989 rI. ¢ UCIONIb30BaHMEM CIIyTHUKOBOII Ha-
BUTALIMOHHO CUCTeMBI « TpaH3uT», obecneunBaroen
peayrbHYI0 TOYHOCTD IPUBA3KY IpOduIIeit mepBbie COT-
HJ METPOB.

Wccneposanne roxHOM 9acT Kypuabckux o0-BOB J10
npomyBa bycconmb npoBeeHO MeTofoM 0o6ier ITyOH-



Holt Toukyu (MOI'T) Ha ocHoBe BYX npodueit (ITP 1700
u [1P 1620), oTmnyammuxcs [TyOMHHOCTBIO MCCTIeN0Ba-
HUIT TOf ;HOM 1o 8-10 kM (puc. 1). B fononHenne k HUM
UCIIONIb30BAIICh MPOGUIN OFHOKAHAIBHOTO CelicMuye-
CKOro IpoUINpPOBaHMs, ITOTyYeHHbIe C NPYMEHEeHVeM
moutHoro (o 200-300 KIIx) 3/1eKTpOMCKpOBOro MCTOY-
HJIKa, 00eCIIeunBaIolIero B yC/IOBUAX BHYTPEHHETO CKJIO-
Ha >Xemoba ITTyOMHHOCTb MCCIeJOBAaHMII HOJ, JHOM [0
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Puc. 1. Kapta BbixoAa BEPOATHbIX pa3pbiBOB KypuibCKON CENCMOAKTUBHOMN
30HbI Ha ]HO OKeaHa.

Fig. 1. Map of the Kuril seismically active zone, showing outlets of potential
surface fractures towards the ocean bottom.
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2 xM. Takum 06pa3om, 3TO A0 BO3MOXKHOCTD IIOTYYUTD
IVIOTHOCTb Tipodumteit BRomb Kypmibckoro ckiaona B
cpenteM 1 npoduib Ha 50 KM.

[IpencraBieHHbIN ceficMudecKnit paspes (puc. 2) us
[Tektonicheskoe rajonirovanie..., 2006), WITIOCTpUPYIO-
Uil CTPOeHMe BHYTPEeHHero CKIoHa Kypmibckoro xe-
7063, MMO3BOJIsIET aBTOPAaM BBIABUTb YYaCTKM CK/IOHA C
Hanbomee MHTEHCUBHBIMU JieOpPMALUAMYU OCaTOYHOTO
yexsa 1 pyHpamenTa. Ha ceiicMuyeckux paspesax B Ipe-
JieflaX OCaIOYHOro Yexsia aTu AedopMalyy IPOsBIIAIT-
csl B OTCYTCTBUM (a30BOI KOPPEIALNN BOH, OTPaKeH-
HBIX OT KpOB/IM (PyH/JaMeHTa M JHA, Pe3KOM OC/IabIeHnn
VX VMHTEHCUBHOCTY, 0OMmMM AuQparupoBaHHBIX BOJIH,
4YTO CBUETENbCTBYET O HATMYMM YCTYIIOB aMIUIUTYHON
cotHn MeTpoB. AHamus paspe3oB MOI'T moxasbiBaer,
4TO0 Haybolee MHTEHCUBHBIMU AepOpMalMsAMU OTIN-
YJaeTcsAd HIDKHAA 4acTb BHYTPEHHErO CKJIOHA B palioHe
($pOHTa/NBHOI IJIACTVHBL. 3eCh He TOMbKO OTCYTCTBYET
(dasoBas KOppenAnMs OTPaKeHMI B OCaJJOYHOM Yexe U
pesKo ocmabisaeTcss X MHTEHCUBHOCTD, HO O4eHb C1abo
IPOSAB/IAETCS PACCIOEHHOCTh B KAPMaHaX, 3aII0/THEHHBIX
CaMBIMU MOJIO[BIMU TIO3[JHETITIEIICTOLIEHOBBIMM OCafIKa-
M1. MHOXeCTBO YCTYIOB B penbede pyHmamMeHTa U fHA
TaK>Ke CBUJIETETbCTBYIOT O COBPEMEHHOI TeKTOHUYIECKOM
aKTMBHOCTHM 3TOM 4acTy CKIOHa. CelicCMMYeCKUMI Mare-
puanmamu MOB ycTaHaBnmMBaeTcs, YTO OCHOBHAas 4acTb
pasnoMoB (OKaIbHOI 30HBI BBIXOAMUT Ha JJHO B pailoHe
¢ponTanpHON maactubl. Ha rore Kypuiabckoit ocTpos-
HOJI IyTV B CTPYKType OCTPOBHOT'O CK/IOHA BBIJIETIAIOTCS
JiBe KPYIIHbIe TeKTOHIYEeCKIe ITACTVHBI, XapaKTepuU3yIo-
myecs OfHOTUIIHBIM CTpoeHueM. IImacTuHbI mpencTaB-
NS0T 0001 MOHOK/IVHANIM C B30POIIEHHBIM CeBepo-
3aIa/HBIM U OIYI[€HHBIM 0TO-BOCTOYHBIM KPBIIbAMI.
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Puc. 2. Tny6uHHbIN paspe3 MOIT MP-1700: ® - menosoi nepuop, ®f] - ppoHT aedopmauuii.

Fig. 2. CDPM PR-1700 deep cross-section. ® — Cretaceous; ®[] - deformation front.



ABTOpaMy Ha OCHOBAHMU 3THUX MAaTE€PUAIOB IPef-
CTaB/ieHa KapTa BBIXOJa IIOCKOCTM PA3/iOMOB Ha [HO
okeaHa (cm. puc. 1). Kpome Toro, Ha Heil mOKa3aHbI KPYII-
Hble, KOppenupyeMble Ha MHOTME AECATKA U JJaKe COTHU
KIIOMETPOB YCTYIBI B penbede yHmaMeHTa, KOTOpbIE
CBSI3BIBAIOTCSI C Hanbo/Iee aKTUBHBIMY Pa3/IOMaMM B IIpe-
nenax ppoHTanbHOI mnactuHbl. OfHY U3 3TUX PAa3TTOMOB
aKTMBHBI B HACTOsIIIlee BPEMSI, V1 YCTYII IIPEKPACHO BbIfe-
JISI€TCs Ha [{He, IPYTHe IPOSBIS/IN GOMbIIYI0 aKTUBHOCTD
B HeJJaBHEM IIPOIIJIOM 1 B penibedpe JHA BHIPAKAIOTCA CY-
L[eCTBEHHO c1adee.

4. 30HbI BO3

C ycoBepuiencTBoBanueM MeTofioB BACO nmocTosHHO
U3MEHAIOTCA NpefcTabaeHns o 3oHax BO3. [IpuHnun nx
MoMUKAIVN /I TEPPUTOPUIL, PACIIONIO>KEHHBIX BOINU-
3u 30H beHboda, 3aK/I04aeTcsA B TOM, 4TO IUIOIMIA/IHBIE
y4actkn BO3 mononHuTenpHo pa3bmBaoTCcs 1Mo ITyOuHe.

Hacrosmias pacyeTHas MoOfenb BK/IIOYaeT B cebd
IATH IUIOMAJHBIX 30H VICTOYHMKOB, KOTOPbIE OTBEYAIOT
oIlpefie/IeHHbIM CTPYKTYPHBIM 3/1eMeHTaM Kypunbckoil
ocTpoBHOI Ayru. KpoMe ToOro, B Hallleil MOJEIN CeiicMo-
aKTVMBHBI 00beM pasJie/ieH Ha iBa-TPY CJ10s 110 IyOuHe,
YTO MO3BOJIAET CO3/1aTh TPEXMEPHYI0 MOfieNb. BriiesieHne
3TUX DIYOVMHHBIX YYaCTKOB IPOVCXOAV/IO HA OCHOBAaHUM
aHa/m3a ceitcMuaHOCTH Kypnmo-OXoTcKoro permoHa 3a
nepuop, 1737-2007 rr.

ONUIEHTPHI TOJABIIAIIIET0 OONbIINHCTBA KYpPUIIb-
CKMX 3eM/IETPSICeHNII, B TOM 4IC/Ie ¥ Hanbojiee CUIbHBIX,
pacronaraoTcs MeXAy TUXOOKeaHCKuMM I00epexxbeM
OCTPOBOB 1 0OCbI0 IIy6okoBogHoit Kypuno-Kamuarckoit
BraguHbl. OCHOBHasA Macca Hernmybokux (o 60 kM) ova-
TOB IIPUYpPOYEHA K KPYTOMY CeBepo-3amafjHoOMy 60pTy 1
ynaneHa oT bomnbiort Kypunbckoil TpsAabl B cpefiHeM Ha
100-150 xm. Kypmmo-KamuyaTckas momoca aTux semiie-
TpsAACEHMIT coefiuHAeTcA C ANOHCKOI B pajioHe 0-Ba XOK-
Kanmo, COCTABIIAA C HEM emnHoe Iieyioe. EqHBIM Ha BceM
HIPOTSDKEHNU SIBJIAETCS U ITTyOOKOBOJHBIN >Keo0, Cyska-
LI TPaHULIEN IPOSABIEHNA CEICMUYECKON aKTUBHOCTH.
ITonoca 3MMULIEHTPOB 3eMIETPACEHMII, PACIIONIOKEHHDIX
MEXY LIeTIbIO BYIKAaHOB ¥ I/TyOOKOBOJHBIM JKeTI000M, OT-
[eAeTCS. OT MOMOCH TITyOOKO(OKYCHBIX 3eMIeTPACeHMI
HOYTH aCeICMUYHBIM IIpocTpancTBoM [Tarakanov, 2006].

Harnapnylo KapTuHy pacrpefiefieHus TMIIOLEHTPOB
3eM/IETPSICEHMIT MOXKHO IIO/IyYUTb C IIOMOIIbIO BEpPTU-
KaJIbHbIX pa3pe30B POKa/IbHOI 30HBI, OPMEHTUPOBAHHBIX
BKPEeCT CTPYKTYpP OCTPOBHOI AyrHu. [l MocTpoeHus Bep-
THMKA/IbHBIX Pa3pe30B J aHa/IN3a 0COOEHHOCTEN CTPOeHNUA
cericMo¢okanbHol 30HbI FO>xHO-Kypribckuit paitoH 6511
pasfesieH CeTKOM JIOKa/IbHbIX KOOPAVHAT Ha PaBHOBEIN-
ke (o 10* km?) KpuBonuHeitHsle Tpanenuu [Tarakanov
et al., 1977]. CeTka JTOKa/lIbHBIX KOOP/IMHAT IIPEACTABIIACT
coboll cucteMy IOSICOB (YT OKPY>KHOCTeV), OpUEHTH-
POBAaHHBIX BJJONb CTPYKTYP OCTPOBHOM IYTHM, U CEKTO-
POB, CeKyLIUX OYTU MOJ NPsAMBIM YIIoM. LleHTp oKpyx-
HoCTHM, cooTBeTcTBylomuit Kypmno-Kamuarckoit pgyre,
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Puc. 3. 3oHbl BO3 c ouaramn cunbHenwwunx 3emneTpaceHun KxHo-
Kypunbckol cencmoakTUBHOM 30HbI. T — 30Hbl BO3; 2 — rpaHnubl 30H BO3; 3 -
rly6OKOBOAHbIN Xenob; SnMuUeHTPbl 1 0bnacTy oyaros (Mo matepuanam [Kim,
Andreeva 2009]) cunbHenwmx B 30He 3emneTpaceHuin ¢ M=7.0 ¢ rny6uHoii:
4 -h<30 KM; 5 — h>30 Km.

Fig. 3. Model of zones of potential earthquake foci (PEF), showing the
strongest earthquakes of the Southern Kuril seismically active zone.
1 - PEF zones; 2 — boundaries of DEF zones; 3 — deep-sea trough; epicenters
and foci areas (according to data from [Kim, Andreeva, 2009]) of the world
strongest earthquakes (M>7.0) at depth: 4 - h<30 km; 5 - h>30 km.

JIOXUT B TOYKe ¢ KoopauHartamyu ¢ = 58°01° + 1° c. mi,,
A\ =129°52" + 1° B. 1. [Tokarev, 1970]. Ha puc. 4 nokasan
OIVH 13 ABEHAJLIATV BepTUKATIbHBIX Pa3pe3oB, OCTPO-
eHHbIX 4epe3 100 KM BKpecT gyTu oT 0-Ba XOKKallo 0
0-Ba YpYII IO IaHHBIM 3a nepuog 1737-2005 rr.

BuyHO, 4TO I'MIIOLIEHTPHI B ITpefieniax GOKaTbHON 30HBI
pacronoXeHbl HepaBHOMePHO 1 1A Kypuibckoro perno-
Ha HamOOo/IbIas KOHIEHTPAIVA 3eM/IeTpACeHNiT Habmo-
JlaeTCs B BEpXHell YacTy HaKJIOHHOM (hOKaIbHON 30HBI Ha
r1y6uHax ot 30 o 50 kM, Ha IyOMHaX, 6ombmmx 70 KM,
KOJIMYECTBO 3€MTIETPSACEHNUIT pe3KO yMeHbIIaeTcs. B mpo-
MeXyTke TryouH 200-300 KM BbIfe/IACTCSA MOYTY aceiic-
Muveckas 30Ha (puc. 4).

Ilist 6onee TouHoro pasgenenusi 30H BO3 (B Tom uuc-
Jie U1 U1 30HMPOBaHUA 110 ITyOyHe) OblIa IpoBeieHa KO-
JIMYeCTBEHHAs OlLleHKa [TapaMeTPOB CeICMUYHOCTIL.

B pesynbraTe Hammux McCIefoBaHUII B IIpefienax
usydaeMolt obmactu Ha rryobuHax oT 0 mo 200 KM BBI-



IieTIeHbl CTIefyIolye 30HBI BO3MOXKHBIX OYaroB 3eMle-
tpsacermit: Kypmno-Tuxookeanckas (KT), Kypmnbcknit
xenob (KXK), Kypuno-Kourunenranpnas (KK), Kypuo-
[Tpnoctposuas (KII), Kypumo-Oxorckas (KO) (cm. puc. 3).

3ona K)K (cm. puc. 3) orpanmumBaeTcs ¢ 3amazia Bbl-
XOJIOM 3aIaJiHOI T'PAHMLBI CelIcMOGOKANTbHOM 30HBI Ha
JIHEBHYIO TIOBEPXHOCTD, BOCTOYHBIN ee Kpail pacronara-
ercst B 10-40 kM 3amajHee ocu ry6okosopHoro Kypuo-
Kamuarckoro »xenmo6a. JTa 30Ha BK/IIOYaeT OCHOBHYIO
YacTb TUIIOLEHTPOB 3€MJIETPACEHMII HAK/IOHHON celic-
ModokanpHOI 30HBI ¢ TIybuHamu go 70-80 kM. OHa
pasbura Ha aBe moasonbl: KJK-1 (mo rmy6bun 40 kM) u
KX-2 (mo rmy6un 60 xm) (puc. 4). IlepBoe gocToBepHO
M3BECTHOE CU/IBHOE 3eMJIeTPsCEHEe B 9TOII 30He IPOou-
souuto 25.4.1843 r. (M=8.4; h=70 kM) B paitoHe ceBep-
HOII oKOHedyHOCTU 0-Ba Xokkango (KJK-2). Haubonee
CUJIBHBIM ObUTO 3emyerpscenue 22.3.1894 r. (M=8.8;
h=40 xm), npousourexiiee BocTouHee ropogoB Hemypo
u Kycupo (KXK-1). 11.8.1969 r. B 90 KM 10ro-BOCTO4HEe
o-Ba lllukoTan nmpomsouuno semuerpsacenue ¢ Mw=_8.2
Ha r1y6uHe h=40 kM.

ITo  celicMMYecKMM  JAHHBIM [ Tektonicheskoe
rajonirovanie..., 2006] BepXHsAs Y4acTb 3TOJ 30HBI PacIIo-
JaraeTcs B Ipefieniax GPOHTATbHON IIACTHBI, BbIe/IsAe-
MOI1 K CeBepO-3alajiy OT aKKpPeLVIOHHOI IIPU3MBIL, 1 IIPO-
CTIeXXMBAETCS 1O ITTyOOKOBOIHOI Teppackl (cM. puc. 2). Ee
IMpPUHA BKPECT NMPOCTUPAHMUA JYIU COCTaBnAgeT 60 Km.
B nomnepe4yHoM cedeHMN OHa IpefCTaBIACT cOOO K/IUH,
obpalileHHbIT Ha 0ro-BocToK. C 00erx CTOPOH IUIaCTH-
Ha MMeeT TeKTOHMYEeCKUe OTpaHNyYeHusA. ITOT Y4acTOK
CKJIOHa ITyOOKOBOJHOTO >Kemoba OTIn4yaeTcs Hambosee
VHTEHCUBHBIMM JeOpMaLAMM OCA[IOYHOIO 4YeXaa U
¢dynpamenTa. [Tpu npubmokeHnn K rmy60KOBOFHOI Tep-
pace ¢yHZaMeHT BHYTPEHHEro CK/JIOHa Pe3KO HOrpyska-
eTCsl, B OCafiKax YIy4IIaeTcs KOPPe/ALVs OTPaskeHHBIX
BOJIH, OHJ CTAHOBSTCS PACCTOCHHBIMU, @ BepXHAA UX
9acTh IPaKTUYeCKM He NepOpMUPOBAHHON. DTOT yda-

CTOK CKJIOHA IIpe[JIaraeTcsi pacCMaTpyUBaTh Kak (PPOHT
fedopMalny, CBA3aHHBII C BBIXOJOM 3aIIaJHON IPAHNUIIBI
¢dboxanpHOI 30HBI Ha {HO. C/1e0BaTe/IbHO, CEICMUYECKI-
Mu marepuanamu MOB ycraHaBnuBaeTcs, 4YTO OCHOB-
Has 4acTh Pa3/loMOB (POKA/IbHOI 30HBI BHIXOAUT HA JTHO
B palioHe (PpOHTA/NbHON IUIACTUHBI, @ TeKTOHNYECKNMU
OrpaHMYEeHUAMMN ITOV JIACTUHBI AB/IAIOTCS TMHEAMEHTBL.

3ona KT (cm. puc. 3) ¢ 3anajHOIT CTOPOHBI TPAHUYUT
¢ 3oHoi1 KJK, a ¢ BOCTOYHOII CTOPOHBI OTpaHNYMBAETCS
TPYIIOi 3eMIeTpsCeHMt, npoucxopamux 3a Kypumo-
Kamyarcknm >xermo6om.

ITo CEICMUYECKIIM IAHHBIM [ Tektonicheskoe
rajonirovanie..., 2006] BepXHssl 4aCTb 3TOJI 30HBI PacIIoya-
raeTcs B IIpefieflax aKKPEeIVOHHON NPU3MbI Y OKeaHude-
ckoro 6opra xenoba (CM. puc. 2), OCIO)KHEHHOTO pasioMa-
MU I0T0-BOCTOYHOTO NafieHNsI, Pas3fe/AoluMy CKIOH Ha
Omoky mypyHON 2-5 KM. BepTukanpHas aMImmMryza pas-
JIOMOB MaKCUMaJIbHa B HIDKHEI 4acT! CKIOHA ¥ YMeHbIIa-
eTcs B Hampas/ieHny Basa Xokkaiifo. Ha atom ocHoBaHuN
MO>XHO OIIpeZe/UTb OIOXKEeHNe I0I0-BOCTOYHOI TPAHNUITBI
BepXHell 4acTy 3Toit 30HbI B 70 KM oT ocu xenoba. ITo pe-
3y/lbTaTaM [eTa/lbHBbIX MCCIeOBaHMUil 3TU PasOMbl IPO-
CTIeXUBAIOTCA MApPaUIENIBHO OCY XKemo0a, a X IPOTsDKeH-
HOCTD 4acTo npesbiiaer 40-50 K.

3ona KK (puc. 4) BkIO4aeT oyaru 3eMyeTpsCeHMit
¢ 1y6uHbl mpubmusuTebHo ot 20 fo 80 KM, HepaBHO-
MEpPHO pacIpefie/ieHHbIe 110 ITTyOMHe, I03TOMY pasfiesieHa
Ha Heckonbko mmop3oH: KK-1, KK-2, KK-3.

ITo  ceiicMMYeCKMM  [JaHHBIM [ Tektonicheskoe
rajonirovanie..., 2006] 3Ta IIOA30HA pacHO/IaraeTcs B
npefenax I/iy0OKOBOJHON Teppackl U XxpebTa Butsass (cm.
puc. 2). Ilocneguuit mpencTaBasieT OO0 TeKTOHMYe-
CKYI0 IUTACTVHY WIN IJIACTMHY BHELIHEeN AYTY, IMEIOIYI0
¢ 06eux CTOPOH TEKTOHMYECKNe OrpaHNYeHMsI, KOTOpbIe
HpPOABIAITCA B lepOpMalMAX OCaJOYHOTO YeX/a B ee
(pOHTA/NIBHON YacTM U HECOITIACKAX B THUIY IUIACTVHBI.
OHa uMeeT MOHOK/IMHA/IBHOE CTPOEHE C B3OPOLIEHHBIM
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Puic. 4. PaitoHnpoBaHue 30H BO3 KOxHO-KyprnbCKoii ceCMOaKTUBHOM 30HbI MO ry6uHe (Mo ropu3oHTany 1 BepPTUKany — PacCTOAHUSA B KM).

Fig. 4. PEF zonation of the Southern Kurile seismically active zone by depth (horizontal and vertical distances are given in kilometers).



CeBepO-3alafHbIM U ONYILEHHBIM I0Tr0-BOCTOYHBIM KpbI-
nbsamu. XpebeT Butsass Ha 6onblieM ero HMpOTsSKEHUM
cpesaH abpasueii. B ero npenenax HabmoaeTcAa MHOXe-
CTBO MAJIOAMIUINTYSHBIX Pa3/IOMOB, IPEATIOIOKUTETbHO
c6poCcoBOTO XapaKTepa, B OONIBIIMHCTBE CBOEM HE BBIXO-
OAIMMX Ha OHO. TeKTOHMYeCKMe OrpaHMYeHNs BHELIHeN
AYTU ABJIAIOTCS JIMHEaMEHTaMM, IIPOC/IeKMBAIOIMMICS
Ha CeBepO-BOCTOK flo npommsa bycconb. IIpepmnonaraer-
s, 4TO B HACTOsIee BpeMsi OHJM MaJlOaKTVMBHBI, 0COOeH-
HO CeBepO-3allaHblil IMHeAMeHT.

B nmopzone KK-2 (cm. puc. 4) 61710 cunbHOe cericMuye-
ckoe cobbiTue 6.11.1958 1. (M=8.2; h=40 xm) BOMM3M 0-Ba
Wtypyn. B ceBepHOIT 0OKOHeYHOCTM o4ara VITypyIickoro
3eMJIETPACEHN, I0r0-BOCTOYHee 0-Ba Ypym, 13.10.1963
I. 3aUKCUPOBAHO OJHO M3 CH/IbHENIINX 3eMIeTPSICEHUIT
pernona (Mw=8.4; h=47 xm). ITogo6Hoe cobbITIE TIPOK-
301110 4.10.1994 1. ¢ snuIeHTpOM BOCTO4YHee 0-Ba Illnko-
tad (Mw=8.3; h=26 km).

B nmopsone KK-3 MOXHO BBIIeIUTb 3eMIETpPSCEHUE
17.06.1973 1., o4aroBasi 06/1acTh KOTOPOTO pacIosarauach
I0T0-BOCTOYHee II-Ba Hemypo.

Kpome ocnosusix (KT, KJX u KK) BeIfeneHs! fBe BTO-
pOCTeIIeHHbIEe 30HbI BO3MO)XHBIX 04aroB 3eM/IeTPSCEHNI
KII n KO (puc. 4), koTOpble TakXe MOKa3aHbI Ha BEPTHU-
KaJIbHOM paspese.

3ona KO Bk/IOuaeT ovaru 3emyueTpsiCeHMIil 1enbpo-
BBIX y4acTKOB Kypumibckux ocTpoBOB. 3amagHas rpaHu-
1Ja 3TOJ 30HBI IPOXOAUT NIPUMEPHO 110 JHY Kypuabckoi
r1y60KOBOIHOI BriafytHbl OXOTCKOTO MOpSI, @ BOCTOYHAsA
BIO/Ib OCTPOBOB Kypunbckoil rpsapbl. B aToit 30He cTOUT
OTMETUTD 3eMyieTpsAceHue 7.5.1962 1. sanagHee o. Vitypyn
(M=7.1; h=20 xm).

Ocob6oe monoxenne 3annmaet 30ua KII-1 (puc. 3, 4).
OHa BK/II0YaeT B ce0s1 3eM/IeTPACEHN C SNNLIEHTPAMI He-
IIOCPeICTBEHHO Iof KypuibcKMMIM OCTPOBaMH, UX OYE€HDb
Maso. B 9Toi1 30He CTONUT BBIIEIUTD [IBA 3eM/IETPSICEHNA:
18.11.1896 1. Ha ceBepO-BOCTOYHO OKOHEYHOCTH O. XOK-
kaitmo (M=7.6; h=40 kM) u 05.04.1901 1. Ha BOCTOYHOII
okoHeuHocTH 0. VItypyn (M=7.5; h=30 km).

I[Io  celicMMYeCKMM  [JAaHHBIM [ Tektonicheskoe
rajonirovanie..., 2006] sTa 30Ha pacronaraeTcs B Ipefe-
nax octpoBHoit gyru u CpeguuHo-Kypunbckoro mpornba
(cM. puc. 2). IToCKONIBKY O3/IHEI/IE/ICTOIIeHOBbIE OCATKN
B IIporube 3ajIeTaloT CIIOKOHO ¥ IIPAaKTUYeCK) He Hapy-
IIeHbl fleopManMAMY, MOXKHO IIO/IaraTh, YTO TEKTOHU-
YyecKas aKTMBHOCTD 3TOl YaCTU TMXOOKEAaHCKOTO CK/IOHA
He3HaulUTeTbHa.

3ona KII-2 (puc. 4) npepcrapinseT cob6oit 4acThb Ha-
KJIOHHOJI ceiicModokanpHoIT 06/mactu mop Kypuibcknm-
My octpoBaMy. Ouary 3emyiIeTpsCEHUI B Hell pacIo-
JIOXKeHBbl Ha IPOMEXYTOYHbIX I/ybmHax 100-200 kM.
3ona KII-2 ormmaaercs ot 3ol KUK, KK 1o xapakrepy
VI MIHTEHCUBHOCTY CEICMIYECKOTO Ipoliecca. 34ech He
OTMedYeHBbI 3eMeTpscenns ¢ M > 7.8, a o61iee ux Ko-
IMYECTBO pe3Ko HoHmxKaeTcs. 3oHa KII-2 o6pasoBana
oyaramu ¢ roybuHamy, 6onpimmmu 100 KM; HYDKe pac-

[I0JIaTaeTCs aCTeHOCHEPHBINT C/I0M 0C/Iab/IeHHOV ITIPOY-
HOCTY ¥ IIOHVDKEHHOV CKOPOCTY CEICMMYECKUX BOJIH.

5. KOJIMYECTBEHHAS OLIEHKA ITAPAMETPOB
CEMICMUYHOCTH 30H BO3

B cooTBeTcTBUMM C OCHOBHBIMM HOJOXEHUAMMU
BACO, 3aBucumble cobwitusa (¢dopuiokn u adrep-
IIOKM) OBUIM yJajZeHbl M3 KaTajora Mo MeTO[MKaM,
IpefIoKeHHbIM B paborax [Gardner, Knopoff, 1974;
Reasenberg, 1985; Uhrhammer, 1986]. Tem cambIM Tpu
KaTaJIora He3aBUCHMBbIX 3eM/IeTPSACEHMIT OBIIY IOCTPO-
€HBbI NIPU VICIIO/Ib30BAHNY TPeX Pas3/MUHbIX OIIpefere-
HUI apTepIIOKOB. VI3 9TUX KaTa/IoroB GBIV MOTY4YeHbI
TPpU alIbTepHATUBHBIX pacHpefe/IeH s Ji/I IapaMeTpoB
MOBTOPSIEMOCTY BO BCeX 30HAX CEICMMYECKUX MCTOU-
HUKOB, KaK II0Ka3aHo B Tabyuile (B TaOMMILy 3aHeCEHBI
ODaHHbIe JJIs1 LIeCTV OCHOBHBIX 30H, JAIOLIVX MaKCH-
MaJIbHBIII MaKpoceiicMmudecknit a¢pdekT ot semmeTps-
CEeHUII, IPOUCXOAAMNX B HUX).

CrpykTypHBIe ameMeHThl 30H BO3, kak u 3emnerps-
CeHMsl, KTACCUPUIMPYIOTCA 10 MarHUTyzie M ¢ marom
0.5 ex. maranTypgb: M <8.5+0.2,<8.0+0.2,<7.5+0.2,
<7.0%£0.2,6.5+0.21<6.0+0.2. 3HaK «<» yKasbIBaeT
Ha TO, YTO KaXK/[bll 3 IMHEAMEHTOB ¢ M BK/IIOYaeT B
cebs1 Bce MeHee KpYIIHbIe, BIUIOTh 10 M = 6.0. BepxHmuit
HOPOr MAarHuUTyAbl M ONpefeisieTcst peanbHol Celic-
MOTEOVHAMUYECKO 00CTaHOBKOI (Tabnmia), a HIbK-
Huit M — HaJIleKHOCTDIO PErncTpanuu 3emyeTpsce-
HUII C MMHMMAJIbHOJ MaTHUTYJOM, He TpefCcTaB/IAIIIX
OIIpefieNIeHHYIO CeiCMIYECKYI0 OITACHOCTD (B HACTOSIIUX
VICCIENOBAHUAX IPUHATO Mmin = 5.0, a celicMm4yeckas MH-
TeHcuBHOCTb [ = 5).

ITocTpoeHHble sMIUpuYeckre rpaduky IOBTOpsie-
MOCTHU ISl KKJIOJ U3 MOA30H (KaK HOpMa/bHble, TaK U
KyMY/IATMBHbBIE) ObUIM aNIpPOKCUMMPOBAHBI B VHTEp-
Base MarauTynq M <M <M ¢ momouipio ypaBHeHUs
I'yren6epra-Puxrepa. Koadpdunmentsr rpadukos nosro-
PSIEMOCTH OIIpeeNsINCh [0 SMIMPUIECKUM JaHHBIM Me-
TOZIOM MaKCYMaJIbHOTO IIPaBJIONOR00NA.

Jns Kaxk/10i 30HBI MICTOYHMKOB 3TU TPM pacIpefie-
NeHus OBUIM BK/IIOUEHBI C OJJIHAKOBBIM BECOM B JIOTM-
JecKoe JIepeBO MOJIeNM CeICMIYEeCKO OMacHOCTH (TIpu
HEBO3MOXKHOCTM BBIOOpa Hambojiee MpeArnodTUTeTbHOMN
METOJIMKM) U IIPOBEJIeHbI PacyeThl CeiCMIYECKOI OIac-
Hocty B 2010 1. 714 TeppUTOPUM YETHIPEX HACETEHHBIX
nyHkToB (FOxHO-Kypunbck, Kypuiabck, Mamoxkypuiib-
ckoe u KpabosaBopckoe).

PesynbpTaThl meTanbHOTO CEICMMYECKOTO pallOHMPOBa-
HIISA HaceTIeHHBIX MYHKTOB IOxHBIX Kypuibckmx ocTpoBoOB,
nonydenHble BACO c ncnonb3oBaHeM TOTMYECKOTO Jiepe-
B4, AI0T YMeHbIIIeHe PACYETHDIX OLleHOK MHTEHCUBHOCTHU
ceficMmyeckux corpscenuit Ha 0.5-1.0 6amma mo cpaBHe-
HUIo ¢ pesynabratamyu OCP-97. OTu BenMuuHbI JOCTATOY-
HO XOPOIIO COITIACYIOTCA ¢ MAaKCHMA/IbHO HAOTIONeHHBIMU
MaKpOCENCMUYIECKMMM COTPACEHNAMM B HaCe/eHHbIX IyH-
kTax Kypunbckux octpoBos 3a nepuop 1900-2010 rr.



OCHOBHbIe napameTtpbl ceficMnYecKnx 30H no KaTanory KyplllﬂbCKIIIX SGMHGTpﬂCGHMﬁ cM=5
Key parameters of seismic zones, according to the Kuril Earthquakes Catalogue (for earthquakes with M = 5)

Ha3BaHune PacnonoxxeHue no rny6uHe Mnowagb, KMm? Yucno Makc. MNapameTpbl lyTeH6epra-Puxtepa Makc. mar-
30HbI co6bITUi MarHuTyaa Nno MeToAy MaKCMManbHOro HUTYAa AnA
B 30He no Karanory npasgonogo6us aHanusa
WHTepBan rny- CpepHas b
OUH, KM rny6uvHa, Km @

Deknactepusauus Katanora no [Gardner, Knopoff, 1974]

KT 0-70 36 79290 114 7.7 4.76+0.172 0.93+£0.039 8.0
KK-1 0-35 22 58490 116 6.6 4.75%0.312 0.91+0.057 7.0
KOK-2 35-70 46 58490 155 8.2 3.66+0.358 0.69+0.058 8.2
KK-1 20-55 40 55340 223 8.2 3.22+0.095 0.58+0.015 8.2
KK-2 55-90 67 55340 151 7.9 3.68+£0.127 0.69+0.021 8.0
KO 0-30 19 51510 13 7.0 1.89+0.218 0.48+0.037 7.5
Deknactepusauus Katanora no [Uhrhammer, 1986]
KT 0-70 35 79290 128 7.7 5.31+0.213 1.03+0.036 8.0
KOK-1 0-35 23 58490 238 6.6 6.70£0.239 1.25+0.043 7.0
KOK-2 35-70 47 58490 252 8.2 4.72+0.262 0.86x0.043 8.2
KK-1 20 -55 41 55340 414 8.2 4.75%+0.343 0.82+0.053 8.2
KK-2 55-90 67 55340 270 7.7 5.21+0.299 0.94+0.049 8.0
KO 0-30 19 51510 12 6.6 2.04£0.253 0.52+0.048 7.0
Leknactepusauus Katanora no [Reasenberg, 1985]
KT 0-70 37 79290 118 7.7 4.86+0.169 0.95+£0.029 8.0
KK-1 0-35 23 58490 102 6.7 3.92+0.121 0.77+0.022 7.0
KOK-2 35-70 49 58490 152 7.9 3.78+0.271 0.71£0.045 8.0
KK-1 20 - 55 40 55340 179 8.2 3.71+£0.111 0.69+0.018 8.2
KK-2 55-90 69 55340 142 7.2 3.73+£0.097 0.69+0.016 7.5
KO 0-30 18 51510 18 7.0 2.20+£0.328 0.52+0.055 7.5
6. BBIBOJIbI (1MHeaMeHTOB) mO3BONAgeT 60j€e TOYHO OLEHUTH

Ha ocHoBaHMM CeJICMONIOTMYECKUX [JAHHBIX pa3- CeliCMMYECKYI0o OIIaCHOCTD B HaCe/IeHHBIX MyHKTax Ky-
paboraHa TpexmepHas Mofenb 30H BO3 pna rora Ky- punbcknx ocTpoBoB.
PUIIBCKUX OCTPOBOB. Y TOUHEHME CEICMUIECKMIMHU Me- Pa6oTbl mpoBefieHBI HO (efiepanbHOIL LieleBOil Mpo-
TOfIaMM T'PaHMIBI CTPYKTYPHBIX 371eMeHTOB 30H BO3  rpamme «MupoBoit okean» Ha 2008-2012 .
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