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CKopocTHBIE pa3pe3bl BEpXHE MaHTHUHU IOA OKeaHaMM
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WucturyT reodusuku HAH Ykpaunsl, Kues, YkpanHa
[Moctynuaa 15 aBrycra 2016 T.
IlpegcmaBaerno urenom pegkoareruu A. M. Xazanom

[Mo6yp0BaHO MOAEAL — PO3MOAIAY IHTBUAKOCTI TO3A0BKHIX CeMCMIUHUX XBUAB — AAS BePXHBOI
MaHTII OKeaHIUHUX perioHiB: cepeAnHHO-0KeaHiuHUX xpeOTiB (COX), yAOTOBUH, JKOAOOIB, OCTPiBHUX
AyT i 6eperoBux xpeOTiB, 3aAyTroBUX 3anaAnH (33). BoHu y3ropKyroThes 3i cxeMaMu aABEKITIOHHO-
noAiMOpPHUX TANOMHHUX IIpolleciB B TekToHOCdepi. [Tip ocTpiBHMMU Ayramu i 6eperoBuMu xpeo-
TaMU MOAEAL BIAIIOBIAQIOTB aABIIIMCBKOI FeOCUHKAIHAAL, AOIIOBHEHOI Cy4aCHOIO akTuBi3aliero. ITip
COX 133 Mopeni 36iratoTbesi. BOHU BiAlTOBiAQIOTE CXeMi Cy4aCHOTO TeIIAOMAacCOIIePeHOCY AT PUd-
ToreHesa, SKUM Ha 0a3UTOBIM KOPi KOHTHHEHTAaABHOI IIOTYKHOCTI Bepe A0 OKeaHiszarllii. Mopeab
YAOTOBUHHU BipOOpa’kae pe3yAbTaT 3rAaAKyBaHHS TeIAOBUX aHoMaAi nmip COX abo 33 npubAU3HO
yepe3 60 MAH pOKiB. MoaeAb JKOA0OY BiATIOBiAa€e pe3yAbTaTy 60KOBOTO IPOrPiBy BePXHiX TOPU30HTIB
MaHTii HeaKTUBHOTO OAOKY 3 OOKY OCTPiBHOI AYTH i YAOTOBUHU.

KArouoBi croBa: OKeaHU, BepXHS MaHTis, IITBUAKICHI MOAEA]l, TAMOMHHI IPOIIeCH.

Beepenue. O600I11IeHUE TEOAOTO-Teopusnyec-
KOM mH@OpMaIH, Kacaroliencs OKeaHoB U Tlepe-
XOAHBIX 30H MEKAY HUMU ¥ KOHTUHEHTaMH, IIPO-
BEAEHHOe, B YaCTHOCTH, B paboTax [[lopaneHKo,
2012; Gordienko, 2015 u Ap.], oOHapy’>KuBaeT ee
HEeAOCTaTOYHOCTh AAST OOOCHOBAHHOTO KOHTPO-
ASI TUTIOTETUYECKUX CXeM TAYOWMHHBIX IIPOIlec-
COB B TeKTOHOC(epe 3TUX PETUOHOB (B AAHHOM
CAydae — COOTBETCTBYIOIUX AaABEKIIMOHHO-
noauMopduo runorese (AIDN). B kakoii-To mepe
UCIIPaBUTH MTOAOKEHNE MOKHO ITOCTPOEHNEM CKO-
POCTHBIX MOAEAEH BepXHEeW MaHTHU I0A HUMH,
TaK KaK YIIOMSHYTHIE PETHOHBI OTANYAIOTCSI TTOBBI-
IITeHHOW CeMCMUYHOCTHIO U AOBOABHO Pa3BUTOU
CUCTeMOUM HaOAIOAEHUS 3a 3eMAETPSICeHUSIMU.
BoABIITyIO TOAB3Y MOJKET MPUHECTU ITOCTPOEHE
Aa’Ke OAHOMEPHBIX pacIpeAeAeHUN II0 TAyOuHe
CKOPOCTH PaCIpOCTPaHeHMs MPOAOABHBIX Celc-
MUYECKUX BOAH (Vp), HE OTPAKAIOIIMX MHOIMX
AeTanel, HO AQIOIINX BO3MOKHOCTH BEHISIBUTD
OCHOBHBIE XapaKTEPUCTUKU TETIAOMAaCCOITIepeHo-
ca B BepxHel MaHTUU. MaKCUMaAbHBIN UHTEpeC
MIPEeACTaBASIET CO3AaHMe TTOAHOTO Habopa TaKuxX
MOAEAEN AT CDEAMHHO-OKEaHUIeCKUX (CeMCcMmY-
HBIX) XpeOToB (COX), OKeaHNUeCKUX KOTAOBUH,
IAYOOKOBOAHBIX 3KEeAOOOB, OCTPOBHBIX AYT (U, IO
MHEHUIO aBTOPOB, SKBUBAAEHTHLIX UM O€PETOBBIX
XpeOTOB) U 3aAyTOBBIX BIIAAWH.

B AuTepaType ecth nHPOPMAIHI O CKOPOCT-
HBIX pa3pes3axX MHOTUX TaKUX PETYOHOB, HO OHa Ya-
CTO TPOTHUBOPEUYMBA (CM. HU)KE) MAW OTpaHrvYeHa
aTIPUOPHBIMU TTPEACTABACHUSMHU, HATTpUMep, 00
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OTCYTCTBUH BapUalluiii CKOPOCTH OTHOCHUTEABHO
Mopeau AK135 [Gudmundsson, Sambridge, 1998
U Ap.] Ha TAyOMHAaX HU)KHEHN MIOAOBUHEI BepXHeU
MaHTHUM U T. 1I.

Haunboaee mepCcrieKTUBHOU MPEACTaBASIETCS
TaKasi OTleparys AAST OCTPOBHBIX AYT, B IIPEAEAaX
KOTOPBIX CETh CEMCMOCTAHIITUU OCOOEHHO MAOT-
Has. [Toa TeppUTOPUSIMU U aKBATOPUSIMHU STUX pe-
TUOHOB TUTIOTIEHTPHI MHOTHX 3eMAETPSICEHUH pac-
IIOAO>KEHBI Ha CDABHUTEABHO HEOOABIINX TAYOU-
HaX, B BEPXHUX rOPU30HTaX MaHTUU. OHU MOTYT
TTIOCTaBUTD MTOAXOAATIINH MaTePHUaA AASI TIA@HUPYe-
MBIX TTOCTPOEHUN. MOKHO ITPEABUAETH U UCTOY-
HUK BO3MOYKHBIX OCAOKHEHUH, 3aKATOUATOIITUNCST
B HEPABHOMEPHOCTHU PacCIpeAeAeHUsT CKOPOCTEHN
pacIpocTpaHeHus CeUCMIUYECKUX BOAH B TTIOAKO-
poBoOM yacTu TeKToHOC(heps! [Huskoyc u Ap., 2006
u Ap.]. OAHAKO AOCTHIKEHUE MTOCTaBACHHOU IeAr
BCe JKe KaKeTCs pearbHBIM. XOTs, IO MHEHUTO aB-
TOPOB, OCTPOBHEIE AYTH He IIPEACTAaBASIOT COOOM
COOCTBEHHO OKeaHMYeCKUX OOpa3oBaHMM: 3TO
AABIIUNCKHE TeOCUHKAWHAAW, aHAAOTHMYHBIE Ta-
KOBBIM Ha KOHTUHEHTaX. DTO TTOATBEPIKAAETCS U
celicMoaornueckumu paHHbIME [Gordienko, 2016
u Ap.]. Ho AyTH Bce >Ke BXOAST B CHCTEMY CTPYK-
TYyp IIEPEXOAHON 30HBI OT KOHTUHEHTA K OKEaHy,
OAMKe K KOHTUHEHTY PaCIOAOKEHBI 3aA\yTOBHIE
BITAAMHBI, KOpa KOTOPBIX HAXOAUTCS B COCTOSTHUN
TIOYTH 3aBEPIIUBIIEHCS OKeaHn3anuu. [loatomy
AYTH BKAIOYEHBI B COCTaB M3y4aeMbIX PErMOHOB.
ITocare X MCCAEAOBAHUS, HAKOMAEHUS OILITa
Aerde TIEPetTH K MMOCTPOEHUI0 MOAEAEN MaHTUU
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APYTHX, COOCTBEHHO OKEaHNYECKUX, PETUOHOB.

ArnpuopHbIe AaHHbIE 0 CKOPOCTHBIX pazpe3ax
BepxXHell MaHTHUHM oKeaHOB. CelicMOAOTUYECKas
M3y4EeHHOCTb PAacCMaTPUBAEMBIX PEruOHOB AO-
BOABHO 3HaumTeAbHa [Fukao, 1977, Walck, 1985;
Boaabipes, 1986; Tekronocdepa..., 1992; Yama-
saki, Hirahara, 1996; Gudmundsson, Sambridge,
1998; T'onToBas, lNopauenko, 2006; TapakaHOB,
2006; Feng et al., 2007; Otuer..., 2008; Jiang et al.,
2009; Chu et al., 2012 11 Ap.], HO pa3ANYUSA MEXAY
MIPUBOAVMBIMU B TIEPEUUCAEHHBIX TyOAMKAITUSIX
MOAEASIMU AT OAHOTUITHLIX PETMOHOB BEAUKHU. B
OOABIIION Mepe 3TO OOYCAOBAEHO 3apaHee IPHUHS-
TBIMU aBTOPaAMU IIPEACTAaBACHUSIMY O CKOPOCTHOM
CTPYKType BepXHel MaHThu. Ha BO3MO>XKHOCTH
COTAACOBaHUS CcerMcMuUecKoM uH@opMaluu c
PasHBIMH paclpepeAeHusIMU Vp B paccMaTpu-
BaeMOM MHTepBaAe TAYyOWH YKa3bIBaIOT aBTOPHI,
CIIelrarbHO M3ydaBIlve BOIIpoc, HanpuMmep [Zhao
et al., 1999].

ANASI TEOAOTHUYECKOM MHTEPITPeTaIl CKOPOCT-
HBIX Pa3pe30B OHU AOAJKHEI OBITH MPEACTaBACHEI B
abCOAIOTHEIX 3HaYeHusX Vp. [ToaToMy He paccMa-
TPUBAAUCH MOAEAU, TIOCTPOEHHEBIE B aHOMAABHBIX
3HAUYEHUSX, AAST KOTOPBIX aBTOPBI HE COOOIIaAn
pedepeHTHBIN pa3pes.

MO>KHO BBIAEAUTH ABE TI'DYIIBI pa3pe3oB: B
IePBOM MPEAIIoAATaeTCs 00sI3aTeAbHOE HaAudre
PEe3KOoTo CKayKa CKOPOCTH Ha TAYOMHE OKOAO
400 xM; BO BTOPOU 3TOT 3AEMEHT OTCYTCTBYET
(puc. 1). ITpuBOoAMMEBIE AQHHBIE TPEACTABASIOT
CcoO0M OCpepHEeHUsT HEeCKOABKHUX pa3pesoB, Ha
Ka’kKAOU TAYOMHE IPUBOAUTCS CPEAHSISI BEAMYMHA
u cpepHee (1) oTkAOHeHUe OT Hee. MTHQopMatiys
10 pervoHaM pa3AMdYaeTCsl 110 KOAMYECTBY MIPHU-
BAEUEHHBIX MOAEAEHN M He NPeTeHAyeT Ha IOA-

HBIM 0030p UMEIONTUXCs cBepeHur. Pedb uapeT o
BBISBAEHUUW MMEIONINUXCs TeHAeHIu. CpepHue
3HaYEeHUs], IPEABAPUTEABHO yCTaHOBAEHHEIE Ha
BCeX TAyOMHaxX B BepXHEW MaHTUHW OKEaHUIECKUX
PEruoHoOB, KaK IIPaBUAO, AOBOABHO OAM3KH (pas-
AMYAIOTCSI Ha BEAMYHUHBI A0 HeCKOABKUX 0,1 KM/c).
[MosTromy mpu mopGoOpe pacyeTHOro roporpada,
COTAQCYIOIIerocsi ¢ HabAIOAEHHBIM, MOYXHO HC-
TIOAB30BaTh OAHY MOAEAB TIEPBOTO TPUOAVIKEHUS.

B cTrarthe mpeanoaaraeTcsi IOCTPOEHUE CKO-
POCTHBIX pPa3pe30B BepXHel MaHTHUU Pa3AUIHBIX
PErnoHOB OKEAHOB U ITEPEXOAHBIX 30H K KOHTH-
HEeHTaM AN pepparupoBaHHBIX BOAH, ITIPU KOTO-
POM HEBO3MOKHO BBISIBUTDH OTPa’kKaroliie rpaHu-
IIbI, PA3AEASIIONINe CPEABl C CYIeCTBEHHO pas-
HBIMU ITAQCTOBBIMH CKOPOCTSIMU. AaHHBIe puc. 1
ITOKA3bIBAIOT, UTO IIPU UCIIOAB30BaHUY UH(POPMa-
UM O 3€eMAETPSICeHUSIX OAHOTO PETMOHa MOKHO
TIOAYYUTH CKOPOCTHBIE pa3pe3bl 000uX BUAOB. B
HallleM CAydYae AAST CPAaBHEHUSI C TOCTPOEHHBIMA
MO CEMCMOAOTHMYECKUM AQHHBIM CKOPOCTHBIMU
MOAEASIMH OYAYT UCIIOAB30BaHBI PACCUUTAHHBIE
[0 TETAOBLIM MOAEASM, OTPa’kKaroluM T'AyOWH-
HBIE IIPOIIeCCHl B TeKTOHOC(Hepax paccMaTpuBa-
eMBbIX PermoHOB. V3ydaemblli MHTEpBaA TAYOUH
SIBHO BKAIOUAET YaCThb IIEPEXOAHOTO CAOS MEKAY
BepXHeM U HUJKHEW MaHTUEeH, TAe IIPOUCXOAST
nmoAuMopgHBIe TpeoOpa30oBaHus, CYIeCTBEHHO
usMmensomue Vp [Fopauenko, 2012 u ap.]. 310
“3MeHeHNe HeOOXOAWMO Y4YeCThb IIpM pacydere.
'Ay6bmHa Hayara TpeoOPa30BaHUST OTIPEAEASIETCS
repeceyeHreM reoTepPMEI C KpuBOU PT-yCAOBUM
nepexopa. Heo6X0AMMO yCTaHOBUTE, M3MEHSIET-
CsI AW B 9TOM TOYKE CKOPOCTH CKAUYKOM WAU €CTh
3HAYNUTEABHBIY MHTEPBAA TAYOUH C IIPOMEKYTOY-
HBIMU 3HAYEeHUSIMU.
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Puc. 1. CKOpoCTHBIE MOAGAM OK€AHWYEeCKUX PETMOHOB: | — 0e3 pe3Koro CKauka Vp Ha TAyOuHe 0KOAO 410 KM, 2— co CKaukoM Vp.
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B. B. TOPAMEHKO, A. 4. TOPAMEHKO

O60CcHOBaHMEM AAST CKAYKA CKOPOCTHU Ha TAY-
ouHe okoAO 400 KM, 4aCTO BBOAUMOTO B MOAEAU
MaHTHUU allPUOPHO, IBASIOTCSI, KDOME CcericMuYe-
CKMX, TIEeTPOAOTUYECKHEe AAHHBIE, B YaCTHOCTH
pe3yabTaThl A. Punrsyaa [Punrsya, 1981]. Oun
CBUAETEABCTBYIOT O HadyaAe MPUMEPHO Ha 3TOU
rayouse (npu teMmuneparype (7) okoao 1600 °C)
TTOAMMOP@HOTO Tpeodpa3oBaHUsT MAHTUWHBIX I10-
POA. AAS BEPOSITHOTO COCTaBa M3MEHSIOIIEroCs
OAMBUHA ITPOIIECC AOAKEH OXBATHIBATh BIIOAHE 3a-
METHBIM UHTEePBaA TAyOWH, BHpOYeM, BeCbMa pa3s-
HBIM 10 MOIITHOCTH Y Pa3HbIX aBTOPOB. CoraacHo
pacuetaMm [Brown, Shankland, 1981; Irifune, 1987
1 Ap.], OCHOBAaHHBIM Ha JHKCIEPUMEHTAALHBIX
MAAQHHBIX, MOIITHOCTE CAOSI, B KOTOPOM ITPOUCXOAUT
nnpeoOpa3oBaHMe OAMBUHA-0. B MOAU(UITMPOBAH-
HYIO IIIIUHEeAb (OAUBUH-[3) ¥ 3aBepllleHe IIepexo-
Aa MMPOKCEHOB MaHTUMHOTO TMPOAUTA B I'PaHATHI,
cocTaBageT OKoAO 60 kM. OneHka A. PUHrBypa —
100 kM, HO B ero TPAKTOBKE peub MOKET UATU 00
WHTEepBane TAYOUH AAS ABYX IIEPEXOAOB, 3aBep-
HIaroIMUXCcsa 0Opa3zoBaHUEeM OAUBUHA-Y (COOCTBEH-
HO IITTMHEAW OAUBUHOBOTO cocTaBa). CyIecTByer
nH@POPMAIUS U O TOPa3A0 MEHbIIEeN MOITHOCTHA
nepexopHoU 30HBI — mopsaka 10 km [Helffrich,
2000], opHaKO He yuTeH IIepeXxop THPOKCeH—Tpa-
HAT B TOpa3p0 OOABIIIEM AMalia30He TAYOWH.

B kope mopo6HBIE 30HBI ITEPEXOAOB MOJKHO
M3YYHUTh HEIIOCPEACTBEHHO 110 KaMEHHOMY MaTe-
pHuany rAyOOKO3POAMPOBAaHHBIX OAOKOB. [Tepexop
OT TTIOPOA Pa3HOro cocTaBa aMpPUOOAUTOBOM (ha-
MM MeTaMop@u3Ma K 'PaHYAUTOBOM IIPONCXOAUT
B IIpeAeAax MHTepPBaAa, COITOCTABUMOTO C MOIII-
HoCThIO KOphl — 30—35 kM [Harley, 1989 u aAp.].

OTOU TOAITUHE B KAKON-TO Mepe COOTBETCTBY-
IOT pe3yAbTaThl paboT, HAaTPaBAEHHBIX Ha U3y4e-
HHe «BHyTPeHHelN CTPYKTYPhI» CKauyKa CKOPOCTH,
Hanpumep [Zhao et al., 1999 u Ap.]. 3aeck paccmo-
TPeH CKOPOCTHOM pa3pe3 MaHTUu miuTa FOxHOM
Adpuky, B COOTBETCTBYIOIIEH 4acTH KOTOPOTO
BUAHO YBEAWYEHME BEPTHUKAABHOTO TpapveHTa
CKOPOCTH ITPOAOABHBIX BOAH MHMHUMYM B 7—8
pa3 Mo CpaBHEHUIO C BBIMIEAEIKAIUM TOPU30H-
TOM (puC. 2). MOITHOCTD TEPEXOAHOM 30HBI OKOAO
40—50 .

'Ay6bmHa CKOPOCTHOTO CKaykKa B pacCMaTpH-
BaeMBIX MOAEASX IPWHSTa PaBHOU IPUMEPHO
400 kM. B TO JXe BpeMsi MCCAEAOBaHUs, MIPOBe-
AEHHBbIE UMEHHO C IIeAbIO ee OlpepeAeHus (T. e.
B IIPEATIOAOJKEHMHU, UTO T'paHUIld CYyIIeCTBYeT),
YKa3bIBalOT Ha TAYOUHY HeCKOABKO Ooabllle [Fla-
nagan, Shearer, 1999]. AOCTOBEpPHOCTH TaKOU
nHQPOPMAITUY YBEAWYUBAETCSI C POCTOM AETaAb-
HOCTHU ¥ TOYHOCTH y4eTa BEIIIIEeAesKalIIlero pa3pe-
3a, HO TIPAKTUYECKM YCTaHOBAEHHBIE BapHUalluu
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Puc. 2. PacupepenreHre CKOPOCTH PacCIpOCTPaHEHUs IIPO-
AOABHBIX CEHICMUYECKUX BOAH B HUJKHEH IIOANOBUHE BEpXHEN
maHTuM FOXHOU Adpuky, o [Zhao et al., 1999].

TAyOuHBEI (TopsipKa 10 KM) OKa3bIBAIOTCS MEHbBIIIe
MIOTPENIHOCTH UX OIpepAeAreHus (OKOAOo 15 Km).
B paccMmaTpuBaeMol paboTe HCIIOAB30BaHa TO-
Morpaduyeckass CKOPOCTHasi MOAEAb BepxXHeM
MaHTHU 3€eMAM, B OKeaHaX OHa 0aszupyeTcs Ha
HEeAOCTATOYHOU CEeTU CTAHIWM, BBIAEAsIEMEBIE €10
QHOMAaAMHU CKOPOCTH SIBHO MeHbIIIe PeaAbHBIX.

C 3TOM TOUKU 3pEeHUs ITIOA€3HO CPaBHUTH I10-
Ay4YeHHBIe pe3yAbTaThl ¢ AaHHBIME ['C3 Ha 6asze
SIAEPHBIX B3PBIBOB, IOAyUYeHHBIMU B CeBepHOM
EBpasuu [Pavlenkova, Pavlenkova, 2006]. Micrions-
30BAaHHBIM METOA ITOCTPOEHUSI TPAHUIILI B 3TOM
CAydae IMO3BOASIET MaKCHUMAAbHO HCIIOAB30BaTh
CBEAEHMs O CKOPOCTAX B KOpe U BepXHel MaHTH!.
YcTaHOBAEHHBIE ABYMSI METOAAMU CPEAHUE TAY-
OWHBI COBITAAQIOT C TOUHOCTBIO A0 10—15 kM (11O
paHHBIM [Pavlenkova, Pavlenkova, 2006] — okoao
430 xm). Huske oTpaskaroiielt rpaHUIIbI 3HaUeHUS
Vp pe3ko yBeardeHBl. Kpome TOro, B CKOPOCTHBIX
paspesax BepxHel mMaHTUu CeBepHol EBpazuu
BBIAEAEHBI IPOTSKeHHbBIe OTPaskarolie IPaHUIlbI
Ha rayomHax oxkoao 90, 140, 210, 310 kM, o obe
CTOPOHBI KOTOPBIX CKOPOCTU OAWHAKOBHL.

Hmeromyecs reonoro-reousmyeckrie AaH-
HBIE TIO3BOASIOT IIPEAIIOAOKUTE, YTO OKOAO 75 %
usydyeHHoyl Tteppuropuu CepepHoil EBpasun
IpeOBIBAlOT B COCTOSTHUU COBPEMEeHHOM aKTUBU-
sanuu [[opanenko, 2012], 4To TOATBEPIKAQETCS
TAyOMHOM KPOBAM 30HBI IOAUMOPQHBIX IIpeodpa-
30BaHuN OKOAO 430 kM. COBHAAEHME BBITASIAUT
00HaAE>KUBAIOIIUM, HO 3@ BpeMs IIOCAe Havara
aKTHUBU3AIMU (HECKOABKO MAH A€T) IIpollecc U3-
MeHeHUs MUHEePaAOTUN OAMBMHA M MHUPOKCEHOB
€ABa A 3aBEPIINACS, CKOPOCTHAs aHOMAAUS elle
He AOCTUTAA MakcuMyMa B 0,4 KM/c, TOKa3aHHOTO
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Puc. 3. TenroBast MOAEAb HU30B BepXHelN MaHTHU (@) ¥ cXxeMa IIpeo0pa30BaHUsl MUHEPaAbHOI'O COCTaBa BellecTBa (6) AAS ITOCT-
TeOCUHKANHAABHOM (pas3el. CTpeAaKaMu ITOKa3aHbl HAllPaBACHHS YBEAMUEHUSI CKOPOCTH IIPHU IIOAUMOP(HOM IIepexoAe MUHEPaAQ.
Ol — oausuH (13 % dasauta), Ga — rpanat, Cpx, OpX — KAUHO- ¥ OPTONUPOKCEHHI.

Ha puc. 3. PacipepeaeHme TeMIlepaTyphl B HU3aX
BepXHel MaHTHUU COOTBETCTBYET 'eOCUHKANHAAD-
HOMY 9HAOT€HHOMY PEeKUMY (OCTPOBHOMU AyTE), &
He MAaTOpMeHHOMY, Kak Ha puc. 2. [Toaumopd-
Hble TpeoOpa3oBaHUs IOAPA3yMeBaloT COXpaHe-
HHMe XUMUYEeCKOTO COCTaBa MUHEPAAOB.

Beanunnel n3sMeHeHUN Vp Ha pUC. 3 OleHeHbI
110 3aKOHY bepua, AN MCIIOAB30BaHMS KOTOPOTO
TpebyeTcss MUHUMYM MH(OPMaIuHu.

B npeapenax Tuxoro okeaHa TEIIAOBBIE MOAEAU
(cM. HUXKe), COOTHECEHHbIEe C YCAOBUSIMU IIOAU-
MopHOTro nnepexoaa, 0OHAPY>KUBAIOT BEPXHIOIO
IPaHUIy 30HBI IPUMEPHO Ha TON >Ke IAyOuHe
(420—430 xM) mop, COX U OKpamHHBIMU MOPS-
Mu. ['AyOuHa oA OKeaHMYeCKUMU KOTAOBUHAMHU U
OCTPOBHBIMU AyTramu 440—450 KM, MaKCUMaAbHas
IAyOMHA ITOA OKPAUHHBIMU JKero0amu — 470 K.
OTH 3HaUEeHHUS CAOKHO COTAACOBATH C AQHHBIMU
puc. 4, OHU 3aMeTHO OOABIIIe, OCOOEHHO II0 Tep-
PUTOPUAABHOMY pa3MelleHUI0 3KCTPeMaAbHBIX
TAyOUH.

C ydeTOM IepeuuCAeHHBIX He BCerAa COrAa-
CYIOUIMXCS AQHHBIX IIPU pacyeTe CKOPOCTHOU
MOAEAU IIO TENIAOBOM OBIA IIPUHAT KOMIIPOMUC-
CHBIV BapuaHT. B unTepBase rayoun 440—500 kM
CKOPOCTE (C y4eTOM COXPaHeHUs BePTUKAABHOTO
I'PAAMEHTa, CBSI3@aHHOTO C U3MEeHEeHUsIMU TeMIle-
paTyphl U AaBACHUST) yBeAnduBaeTcs Ha 0,45 km/c.
PacueTHBINV BepTUKAABHBIU I'PAAUEHT 3aMeTHO He
OTAMYAETCS OT IIOAYUYEHHOTO AASI OCPEeAHEHHBIX
3KCIIePUMEHTAABHBIX MOAeAeU Ha pUC. 1. ToABKO
€ro yBeAnueHUe HaunHaeTC sl Ha MeHbllel TAyOu-
He. Takoe pacnpepereHNe CKOPOCTU MCIOAB30-

TI'eopusuueckutl xypnar Ne 6, T. 38, 2016

BaAOCH B KaueCTBe CTapTOBOM MoAeAr. OTANUMS
B CaMBIX HM3aX M3y4yaeMOoTro paspes3a He MOTAU
U3MEHUTH Pe3yAbTaThl Ha MEeHbIIINX I'AyOUHaX, a
TAyOMHa IIPOHMKHOBEHMS PaCUeTHBIX Aydel orpa-
HHUUMBaAach 450—470 xM.

B KauecTBe KOPOBOM MOAEAN (AASI OCTPOBHBIX
U IPUOPESKHBIX CeMCMOCTAaHIINY) TPUMEHSIANCH
paHHble n3 paboT [Usami et al., 1958; Yauniies,
1987, Aoki et al., 1972; Yoshii et al., 1974; Tek-
ToHOCMEpA..., 1992; Zhao et al., 1997; Huskoyc
u Ap., 2006; Opaux, 2011; Iwasaki et al., 2013 u
Ap-]. MOIITHOCTE KOPBHI B MOAEASIX HaYaAbHOTO
npubAmReHus orpanmdeHa 30 kM. B kope B co-
OTBETCTBUU C UMEIOITUMUCSI AQHHBIMY OBIAO ITPU-
HATO YIIPOIIleHHOe paclpepeAreHre CKOPOCTU B
BUAE TPEX CAOEB CO 3HAUEHUSIMHM Ha I'paHUIlax
0 xm — 5,0, 10 kM — 6,6, 20 kM — 7,4, 30 KM —
7,7 KM/C M AMHEWHBIM U3MeHeHUeM MeKAY HUMU.

Puc. 4. Cxema rayouH pasaena «410 KM» AN IPOAOABHBIX BOAH
[Flanagan, Shearer, 1999].
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EcrecTtBenHo, IIPUHATAA MOIITHOCTb 1 CKOpOCTHOfI
pa3pe3 KOPbI — Pe3yAbTAT KOMIIPOMUCCA MEXAY
AAQHHBIMHY PA3HBIX ABTOPOB. B KOHKPETHBIX peruo-
HaX AOITyCKAaAdCh HEKOTOPAsI KOPPEeKIusi pa3pesaq,
3dMeTHO He BAUABIIAaA Ha Pe3yABTATEI pACU4eTOB.

YHOMHHYTG.SI BEIIII€ BBICOKAA M3MEHYHMBOCTDHb
CKOpOCTefI IITPOAOABHBIX CeiCMHUYECKUX BOAH B
IIOAKOPOBOM HWHTEpPBaAAe I‘AYGI/IH BEIIBA€HA BO

:
16 -
N }
Vi
b KM/ C
ﬂ | T T T T T T T T T T 1 T

Puc. 5. 'mcrorpaMma pacrupepereHust 3HaYeHUN Vp B MAaHTUH
Harayonnax 10—80 kM mop AHTOALCKOM 1 BpasuAbCKOM KOT-
AOBMHaMU ATAG@HTUYECKOTO oKeaHa [[TaBaeHkoBa u Ap., 1993].

BCEX AOCTATOYHO AETAABHBIX HCCAEAOBAHMSX
[TTaBrenKOBa, 1993 U Ap.; Huskoyc u ap., 2006 u
Ap.] (puc. 5).

OHa 00yCAOBAMBAET Pe3KOe YBEANUEeHHE Pas-
Opoca BpeMeH IIPUX0AA BOAH OT 3€MAETPSICEHNH
Ha HeOOABIINX YTAOBBIX paccTosiHusx. CooT-
BETCTBYIOIIME OTPE3KHU TOAOTPadoOB MPOCTO HE
paccMaTpUBaANUCh, UX IIOCTPOEHVE HAaYWMHAAOCh
IpuMepHO ¢ 3°, TOCAE KOTOPBIX pa3zdpoc BpeMeH
npuodpeTan CTaOUABHEIM XapakTep. CooTBeT-
CTBEHHO, CKOPOCTHBIE Pa3pes3bl CTPOUAUCH, KakK
IIPaBUAO, HAUMHAS C TAYOUH OKOAO 50 KM.

ITpupoaa HabAOA@EMOTO Pa3HOOOpPa3usd CKO-
pPOCTel pacIpoCTpPaHEHUsI CEUCMUYECKUX BOAH
II0A KOPOM He BO BCEX AETAASIX TTOAAQETCS WH-
Tepuperanuu. CTpeAKM Ha PHUC. O YKa3bIBAIOT
Ha 3HaYeHus Vp, XapaKTepHbIE IIPKA TIOAKOPOBOM
TeMiepaTrype B MAHTUU KOTAOBUH AAS OOBIYHO-
ro AepiioaunTa (7,85 kM/c) 1 araoruta (8,35 KmM/c).
OHM TPUMEPHO COTAACYIOTCSI C 3KCTPEeMyMaMu
pacopepenrenus. [Ipu OOBIYHOU MHOTPENIHOCTHU
omnpepeaenusi ckopoctu (okoro 0,1—0,2 km/c)
MO>KHO OOBSICHUTD COITYTCTBYIOIIVE YaCTU TUCTO-
rpaMMBbl. Ho cyiiecTBEHHO OOABIIINE BEAMYNHEBI HE
MOTYT OBITb HUCTOAKOBAHBI TAKUM 0Opa3zoM. OHHU
00pa3yroT OTAEABHBIM MAaCCUB AQHHBIX CO CPEA-
HUMM 3HaYEHUSIMU OKOAO 8,50—8,55 rm/c. TTpu
OOBIYHOM XUMUYECKOM U MWHEPAABHOM COCTaBe
IIOPOA Y IPUHATHIX PT-yCAOBHUAX TaKMe 3HAUYEHUA
He AOAJKHEI BCTpedaThcs. Tem OoAee 4TO IO AQH-
HBIM, IIPUBEAEHHBIM OAHUM 13 aBTOPOB B pa60Te
[Topanenko, 2012], u3BeCTHbIE PAa3AUYUST XUMU-
YeCKOTO COCTaBa ITIOPOA BEpXHEN MaHTUM ITOA KOH-
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TUHEHTaMM U OKeaHaMU He MOT'YT ObITh IPUYNHOMN
3aMeTHOTO CKOPOCTHOTO Bo3MyIIeHusi. CBepeHUs
o cocTaBax B paboTte [Boyd, 1989] mo3BoAiOT cae-
AATh HECKOABKO MHOM BBEIBOA,. ECAM oHM cripaBea-
AUBBI (IO IPUBEAEHHBIM B 3TON paboTe AaHHBIM
9TO YCTAHOBUTH HE YAAETCS: TaM HEeAOCTaTOYHO
uH(pOpPMAIIUY, OHAa OTpaHWYeHa, B YaCTHOCTH,
OMHUM parioHOM AOKEMOPHUMCKOMN IMAAT(HOPMBI
— HOxHo0M AdpuKoii), To HECKOABKO OOAbIIIee
CoAep’kKaHVe >Keae3a B MAaHTUMHBIX MHUHeparax
oA, OKeaHaMU MOJKET OOYCAOBUTH IMOHUWKEHUE
ckopoctu Ha 0,05—0,10 kM/c. TlpuumHa pocTta
KEAe3UCTOCTH MOJKeT OBIThb CBsi3aHa C ITPOIlec-
COM OKeaHM3aluu 0a3uTOBOM KOPHI KOHTHMHEH-
TaabHOM MoiHOCTH [['opauenko, 2012 u Ap.]. [Tpu
3TOM IIpOIiecce B MAaHTUIO TIOTPY’KAIOTCSI OCHOB-
HBIE TOPOABI B KOAMYECTBE, 9KBUBAAEHTHOM CAOIO
MOIITHOCTEIO A0 20—30 kM. B HUX >KeAe3ncToCTh
cocraBAsieT B cpepreM 13 %, B KOHTUHEeHTaAbHOU
MaHTUU — 7 %. BO3MOXKEH POCT COAep KaHUs
>xeaesa Ha 1—2 % B BepxHell MIOAOBUHE BepxXHel
MaHTHUU, 9YTO IIPUMEPHO COOTBETCTBYET OIleHKEe
®. boripa. HuokHss yacTh BepXHEer MaHTHUH, CKO-
pee BCero, 3TUM IIPOIECCOM He 3aTparmBaeTcs:
Ha TaKUX TAyOMHAX B HOPMAAbHBIX MaHTUWHBIX
IOPOAAX yJKe IIPOM30IIAa 3aMeHa 3HaUUTEeABHOMN
YaCTH MMPOKCEHOB I'PaHaTaMU U UX IIAOTHOCTH He
MEHBIIe UMEIOIEeHNCs Y 9KAOTUTOB.

W3 mpuBeAEHHBIX AQHHBIX CAEAYET HeOOXOAU-
MOCTB BBEACHUST HEOOABIINUX (Ha yPOBHE TIOTPEIII-
HOCTY BBIYMCAEHUM) OTPUIATEABHBIX ITOIIPABOK
B pacueTHLIE 3HaUeHUsI Vp II0) OKeaHaMH, IIOAY-
YeHHBIE IO TETTAOBBIM MOAEASIM. OAHAKO BO3MOXK-
HBIM Ka’kXeTCsl M Iporecc o6epAHEeHUs KeAe30M
MaHTUWHBIX ITOPOA, B YaCTHOCTU 3KAOTUTOB, U3
KOTOPBIX BBITIAGBASIAMICH MarmMbl, BHEAPSIBIITHECS
B KOPY IPU OKeaHU3anuu. BeposTHOCTb Takoro
COOBITHS HETTOHATHA, HO ero 3(p(eKT MOXKeT ObITh
3HauuTeAeH. B Taba. 1 (bubauorpadus B paboTe
[BypbsinoB u aAp., 1985]) nprBeaeHEI AQHHBIE O Ba-
puanuax 3Ha4eHui Vp B MUHEparaX dKAOTHUTOB
IpY U3MEHEHUH JKeAe3UCTOCTH.

Taoaunna 1. ismenenus Vp B IMPOKCEHax U
rpaHaTax B 3aBMCUMOCTH OT copepkaHuii Fe

Munepan Vp kM/C
Awnoricup CaMgSi,Og 7.8
Fepenteprut CaFeSi,Og 6,7
Oucrarut Mg,Si,Og 7.8
Bponsut (Mg 91 Feg (9)2(SinOp) 7.4
I'poccyasip CasAly(SiOy)4 8,8
AnbpmanpuH FesAly(SiOy)4 8,5
IMupon Mg3Al,(SiOy)3 8,6
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B nmpunInmne npeapnoaaraeMoe u3MeHeHue BO3-
MO>KHO, HO er0 PeaAbHOCTb AOAJKHA OBITH ITPOBe-
peHa dKCIIepUMeHTaABHO.

[Momexwu, co3paBaeMble M3MEHUYMBOCTBIO CKO-
poCTel B MOPOAAX MAHTHUU OKEaHOB, HE BCEraa
CBOASTCSI K POCTY OeCIopsiA0uYHOTO pazdpoca To-
YyeK IpU IOCTpoeHum roporpada. Boamoxuo n
BO3HMKHOBEHUME aHU30TPOIINU CPEABl, BEAYIIIEH
K (hOpMUPOBAHUIO PAa3AUYHBLIX BAPUAHTOB I'OAO-

rpadOB Ha pa3HbIX HallPaBAEHUSX PaCIpPOCTpa-
HEeHUS BOAH 3eMAEeTPpsICceHn. 13 BceX M3ydeHHBIX
PErruoHOB 3TO IBA€HHE OOHAPY’KEHO TOABKO IIOA
OCTPOBHOU AYTOM U COIIPOBOKAQIOIINM ee KeAo-
ooMm Townra. [TocTpoeHHBIN AN AyTH TOHTa rop0-
rpad Ha puc. 6 COIIOCTaBAEH C IIOAYYEHHBIM AASI
ANEyTCKOU AYTH.

OTKAOHEHUS HaOAIOAEHHBIX BpeMeH M[Ipu-
XOA@ BOAH OT OCPEAHSIONIero roporpada AAs

Ayra Tonra

10

157 20°

AreyTcRas Ayra

-

+4c

15

10

-10

-15

Puc. 6. OkcnepuMeHTaAbHBIE TOAOTPAdE! (PEAYIINPOBAHHBIE K CKOPOCTH 8,2 KM/C) IIOA ABYMSI OCTPOBHBIMU AyraMu. TOUKH —
HabATOA€HHBIE BpeMeHa IIPUX0AA BOAH, AMHAW — OCPeAHSIOIIe X roporpadsl. +4 ¢ u £1,7 ¢ — cpepHMe OTKAOHEHUS TOYeK

OT OCPeAHSIOIero roporpada.
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AyTu ToHra MHOTO OOABIIIE, UeM AAST AAEYTCKOM.
MaccuB aKCIIepUMEeHTaAbHBIX AQHHBIX AAS AYTH
ToHra pacrapaeTcst Ha ABa, BEPXHHUU M3 KOTOPBIX
B IIEAOM COTAACYETCSI C OCPEAHSIIOIINM TOAOTPa-
doM AAeYTCKOU AYTH (M APYTUX AYT U O€pEeroBbIX
xpebToB (cM. HIKe)). [Ipu ygeTe BTOpOro Mmaccu-
BQ, SIBHO OTAEASIONIErOoCsl OT IepPBOTO, KapTUHAa
usMeHseTcsa. CpepHni roporpad Ayru ToHra oka-
3BIBAETCSI MHOTO HUJKE, YTO COOTBETCTBYET 3Ha-
YUTEABHO 6OAee BLICOKMM CKOPOCTSIM B MaHTUM.

-150°
H‘"‘-_____l_—/
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Puc. 7. PacuipepereHrie TOASIPU3AIIMOHHON aHU30TPONIUU B
MaHTUM Tuxoro okeaHa [Romanowicz, 2003]: 1 — uzoAuHUN
TIOASTPU3AIMOHHON anu3oTpommu (V,—V,, /V,, B %) Ha TAyGuHe
okono 150 kM, 2 — ayra Tonra, 3 — >xeno6 Townra.

Bo3MoskHast mpuunHa — HeOOBLIYHAsi BeAWYUHA
TIOASTPHU3AIIMOHHOY aHU30TPOINH IIOPOA MAHTUH
3TOTO peruoHa (puc. 7).

CrpaBepAUBO A TAKOE IIPEAIIOAOKEHKe — He-
IIOHATHO. A@HHBIE 110 AyTe U JKeAoOy ToHTra ObIAK
IIPOCTO UCKAIOYEHBI U3 PACCMOTPEHUS.

Ncnioarp30BaHHBIN (haKTUYECKUN MaTepHuaA.
TekToOHMYECKOE PAlOHUPOBAHUE OKEAHOB U aK-
THUBHBIX OKPAWH YaCTO OIIPEAEASETCS IIPUHSATON
THUIIOTE30U TAYOMHHBIX IIPOILIECCOB. YUHUTHIBAS
BeCchbMa OTPaHNYEHHYIO NH(OPMAIHIO O TEOAOTH-
YEeCKOU MCTOPUHM OKEaHOB, aBTOPHI IIOCTAPAACH
n30e’KaTh TAKOTO MOAXOAQ. B OOABIIIMHCTBE CAY-
YaeB MCIIOAB30BAAUCH YHUCTO MOP(OAOTHIECKIIE
NIPU3HAKMU U CBEAEHUS O COBPEMEHHOU CeNCMUY-
HocTHU. [TOAHATHS, COTPOBOKAAEMBIE 3€MAETPSI-
CEHUSIMU, OTOKAECTBAIAUCH ¢ COX, oOuImMpHbIe
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KOTAOBUHBI CYUTAAUCH PETUOHAMHU OAHOTO TUIIa
HEe3aBUCUMO OT OCAOKHSIIOIIUX UX (POPM AOKAAB-
HOTO peabeda ¥ IPOIBAECHUY COBPEMEeHHOTO Mar-
MaTu3Ma, II0 Pe3KOMY U3MEeHEeHUIO TAYOUH BhIAe-
A€HBI OKpaWHHBIE JKeA00a 1 3aAyTOBbBI€ BIIAAUHEL.
EAVMHCTBEHHBIM HCKAIOUEHHEM OBIAW OCTPOBHBIE
AyTH 1 0eperoble XxpeOThl KamuaTky, CeBepHOH,
HenTparbuoit u FOxxuoM AMepuku. OHU cuuTa-
AMCH HaXOAAIIUMUCS B HauaAe IIOCTTEOCUHKAU-
HAABHOM CTAAUM Pa3BUTHS, BO MHOTMX CAydYasax
OCAOKHEHHOM COBpeMeHHOM akTuBu3anuet [[op-
ameHko, 2012; Gordienko, 2016]. B ux npeaeaax
TIOCAEAHSSI CKAQAUATOCTb MOIITHBIX TOAII] BO3pac-
TOM OT OAWTOIeHa AO IAMOIeHa (OHU COCPEeAO-
TOYEeHBI, KakK IIPaBUAO, B IIporubdax Ha BHeIIHeN
(oKeaHUYEeCKOM) CTOPOHE OCTPOBOB) MPOU30IIIAA
Ha rpaHulle IIAMOIIEHA M IAelcTolleHa. He uc-
KAIOUEHO, YTO CKAAAYATOCTh B PACIOAOKEHHBIX
3allapHee Ayrax cTaplie.

B mupoxkoi AnoHcKoM Ayre O4eBUAHA TeppU-
TOpUarbHasg OAM30CTH Pa3HOBO3PACTHHIX OOpa-
30BaHuN. OAHAKO PaCIOAOKEeHHe 3MUIEeHTPOB
3eMAETPSICEHUN Ha BOCTOYHOM OKpauHe AYTH,
4acTo MeXXAy OeperoM U rAyDOKOBOAHBIM JKEAO-
OOM, ITO3BOASIET XapaKTepU30BaTh UMEHHO CaMyIO
MOAOAYIO YacCTh CTPYKTYPHI. MIcKAIOUeHueM Mo-
>KeT 0Ka3aThCs ee I0T0-3allapHas 4aCThb, He COIIPOo-
BOJKA@eMasd >KkeAro0oM (boaee TOTO, PACIOAOKEH-
Has 3anapHee coBpeMenHoro pudToresa Pocca-
MarHa, TPeAlIOAOKUTEABHO ITPOAOAKAIOIEro Ha
ceBep AyTy Va3y-Bouun). Ho Bpemena npobera
BOAH OT 3A€ITHUX 3eMAETPSICeHNM He OTANYAIOTCS
OT OCTAABHBIX Ha TeX JKe YTAOBBIX PACCTOSHUIX.

Ha puc. 8 npeacTaBAeHO pa3MellleHUe celc-
MOCTAHIIUH, MCIIOAB30BaHHBIX B pabote (http://
aslwww.cr.usgs.gov/Seismic_Data/). V3yuenHbie
PErHOHEI CYIIeCTBEHHO Pa3ANYAaIOTCs KakK 10 00b-
eMy HCIOAB30BAHHOI'O MaTepuara (KOAUYECTBY
3eMAETPSICeHUN), TaK U IO OXBATy CYIIEeCTBYIO-
LIUX OAHOTHUIIHBIX CTPYKTYpP. OTO OOYCAOBAEHO
HaAuuMeM HMHQOpMalWM, pasMepaMHu U paclo-
AOKeHUeM CTpyKTyp. OO6Ilasg KoAndecTBeHHas
XapaKTepUCTUKa AQHHBIX IIpUBeAeHa B TabA. 2.
Hcnoan3oBaHa nHpopMaIus, morydeHHas Ha 130
CerCMOCTaHIINIX.

Haub6oaee T1IOAHBIV MaTepuaA coOpaH Mo
OCTPOBHEIM AyraM U 6eperoBsiM xpeOtaM Tuxoro
u VITHAMNCKOTO OKeaHOB. DTOMY CIIOCOOCTBOBA-
AM OOABIIAS IPOTSPKEHHOCTb CTPYKTYP M OOHANE
3eMAeTpsICeHUN. XysKe BCero OCBEIeHBI JKEeAO-
Oa. HeboAarltas muprHa 3TUX N30THYTHIX B IIAGHE
CTPYKTYP 3aTPyAHSET IOADOP CeNMCMOCTaHITUM U
MaAOTAYOMHHBIX 3€MAETPSICEHNH, PaCIIOAOKEHN e
KOTOPHBIX 00ecrieyrnBaeT IIOCTPOeHNe CKOPOCTHOU
MOAEAU UMEHHO >KeAao0a 6e3 BAUSHUS COCEAHUX
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Puc. 8.CeticMocTaHIIUM, AQHHBIE 10 KOTOPBIM MCIIOAB30BaHbI IIPU ITOCTPOeHuu roporpados: 1 — cericmocranium, 2— COX,
3 — >Kea00a, 4 — U3ydeHHbIe 3aAyTOBbIE€ BIIAAUHEL.

Taoannga 2. KoannuecTBo 3eMAETPSICEHNH, CBEAEHUSI 0 KOTOPBIX OBIAM MCIIOAB30BaHBbI IIPH II0-
crpoenuu roporpagos (http://aslwww.cr.usgs.gov/Seismic_Data/)

Peruon N Peruon N
CpearHHO-OKeaHnuYeckre XpeOThl
ABcTpanro-AHTapKTUUYECKUH 456 CpeprHHO-ATAGHTHIECKUN 563
BocTouno-Muaunticku 457 BocTouno-THuX00OKeaHCKUN 871
Yuaniickuit 137 laaamaroc—Koxoc 91
KoTroBuHEBL
Amnroanckas u bpasuabckasa 15 CeBepo-AMepuKaHcKas 188
CeBepo-TuxookeaHcKas 33 3amnapHoO-ABCTpaAUiicKas 640
7Kenoba
AneyTcKun 160 SnoHcKumn 12
Kypunno-Kamuarckui 19 Viasy-BonmHckni 616
Townra (He UCITOAB30BaHBbI) 30
OCTpOBHEIE AyTH U OeperoBble XpeOThl
AneyTcKast 2337 SIBaHCKas 127
Kypuabckas 3168 Townra (He UCIIOAB30BaHBbI) 804
SnoHcKas 710 Kepmapek 454
Vasy-bonunckasa 1310 FOskHBIE AHABI 1060
CoaomoHOBa 740 CeBepHBle AHABL 562
Hoso-I'Bunelickas 1138 CeBepHble KOpAUABEDEL 277
OuannnuHCKas 971 IO>xHBIe KOpAHABEDEI 1093
3aAyTOBbIE BIIAAUHBL

SnoHcKasa 170 DOuannnuHcKas 220
Bepunrosa 390 FOsxkHO0-Ox0TCKas 120
Bcero 19939

OKEaHUYEeCKUX KOTAOBUH HAW OCTPOBHBIX AVYT.
ITosToMy OOOCHOBAHHOCTHL CpeAHEN CKOPOCT-
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KOTOPOM IIOCTPOEHO pacnpepesenue Vp. Hemuoro
Aydllle OOCTOUT A€AO C 3aAyTOBBIMU BIIAAMHAMHU.
TyT Bce >ke YAAAOCH IIOCTPOUTH MOAEAB AO IIO-
AOIIBEI BepxHel MaHTnu. CpaBHUTEABHO XOPOIIIO
npeactaBaeHbl COX, 3ameTHO crabee — OKeaHM-
yeCcKre KOTAOBUHEI. BO3MO>KHO, IpUBAEUEHYE B
OyaylIeM OOABIIIETO KOAMYEeCTBA AQHHBIX IIO3BOAUT
VAYYLUINTh AOCTUTHYTYIO U3y4eHHOCTD, HO U YKe
IIOAYUYEHHbBIE Pe3yAbTaThl IO3BOASIOT OOHAPYKUTh
MHOTHe Ba’KHble 0COOeHHOCTH CKOPOCTHOM CTPYK-
TYPBI M@HTHUM OKeaHUUYeCKUX PETMOHOB.
MeToauka pacueToB. PacueTHBIU roporpad
noayueH 1o nporpamme SEIS-83 U. [Timrenunka u
B. UepBenu. [locTpoeHHad KapTuHa MPOHUKHO-
BeHUs Ayuel pepparipOBaHHBIX BOAH Ha pa3HbIe
TAyOMHEBI OOHapy’KUBaeT IPUYMHEI TPOOEAOB (He
UAEHTUYHbIe IPUYUHAM BO3HUKHOBEHUS «TEeHU»
B 30HE MOHM>XEHHBIX CKOPOCTEMN) U «IIeTeAb». [1o-
CAeAHUEe OTMeUeHBI U IIPYU IIPEAIIeCTBYIOIINUX HC-
CAeAOBaHUAX MaHTHU oKeaHa [TapakaHos, 2006 u

ArfcKa, AreyThl

Kamyatka, Kypuas

Ap.]. MakcuMarbHO HEOOXOAMMBIE TAYOUHBI IIPO-
HUKHOBEHUS Ay4eld AOCTUTAIOTCS Ha YAAAEHUSIX
npuMepHo 23° 1 BpemeHax nmpobera okoao 300 c.

AAST cpaBHEHUsSI C pacyeTHBIM TOAOTpadoM
WCIIOAB30BaHBI CBEAEHUs O BpeMeHax Ipobera
BOAH c caiita (http://aslwww.cr.usgs.gov/Seismic_
Data/). [TpuBA€KaAUCH TOABKO AQHHBIE TTO 3eMAe-
TPSICEHUSM, SIUIEHTPHI KOTOPBIX PACIIOAATAANCH
B M3y4aeMbIX peTrnoHaX. [ AyOWHBI TUIIOIEHTPOB,
NIPUBAE€YEHHBIX K aHAaAU3y 3eMAeTpsaceHuit (H),
pocturaru 50—>55 KM, Bce OHU OBIAU TTepecyu-
TaHBI Ha OAHY BEAWYUHY H, IPUMEPHO COOTBET-
CTBYIONIYIO TAyOmHe paspenra M. IlompaBrm K
BpeMeHaM IIPUXO0AA BOAH IIepecMaTPUBAAUCE T10
Mepe TopADOpa CKOPOCTHOTO pa3pesa B Auara3oHe
TAYOMH MEKAY AeUCTBUTEABHOU IAYOMHOU O4yara
(runonenTpa) u Moxo.

AAst yAOOCTBa COMOCTABAEHUSI PACUETHBIX W
HaOAIOAEHHBIX TOAOTPA(OB MIOCTPOEHBI X PEAY-
IMPOBaAHHBIE BapPUAHTHI AAST CKOPOCTU PacIpo-
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Puc. 9. PepynupoBaHHble HaOAIOACHHEBIE TOAOTPa(BL, IOCTPOEHHEIE AAS OCTPOBHEIX AYT U O€PEeroBhIX XpeOTOB.
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CTpaHEHUsI IMPOAOABHBIX CEMCMHYECKUX BOAH
B IIOPOAAX BepxXHeN MaHTHUU, paBHOU 8,2 KM/cC.
OcpepHenne HaOAIOAEHHBIX BpEMEH ITPUXOAd
BOAH ITPOBOAMAOCH B CKOAB3SIIIIEM OKHE B 3—4°,
pe3yAbTaTMBHas TOYKa Ha Troporpade pasme-
1laAach BHYTPY OKHA C YYE€TOM M3MEHSIOeNCs
«KOHITEHTpauuu» HAOAIOAEHHBIX, EAWHWUYHOEe
cMelnleHre OKHa cocTtaBAsino 0,4°,

OTKAOHEHUS TOUEK OT OCPEAHSIOIIeN KpUBOM
MIPEACTaBASIFOTCSI HEIIAOXOM XapaKTePUCTUKOMU 110~
TpenTtHoCTU HabAIoAeHHOTO roporpada. CpepHee
3HAYEHUE ANST BCEX PACCMOTPEHHBIX FOAOTpadoB
OKOAO 2 c. TunnuyHoe 3HaueHne OTKAOHEHUN He
IIPEBHINIAeT TOAYYEHHBIX B ADYTUX paboTax OAM3-
Kol HannpaBaeHHOCTHU [Feng et al., 2007 u aop.].

CoraacHo oneHKaM B paboTte [Hazaposa u Ap.,
2010], oTKAOHEHHE OKOAO 2 C MOKET OBITH OOYCAOB-
AEHO TOABKO OITNOKOU B OIIPEAEAEHUH TAGHOBOTO
TTIOAOKEHUSI AIIUITEHTPA 3eMAETPSICEHUS TP Peanb-
HOM MOTrpelrHOCTy HHPOPMAIIMU 00 OAHOMEPHOMU
CKOPOCTHOU MOAEAM PETHOHA, UCITOAB3YEMOU AAS
pacuera mapaMeTpoB o4ara. [ lorpenrHocTs onpe-
AEAEHUST TAYOUHBI O04ara Takyke BHOCUT BKAAA B
BEAWUYUHY OTKAOHEHWUST, 3aMEeTHO YBEAUYUBAS ero.
ITo panaBIM paboTsl [TapakanoB, 2000] omnbka

B olipepeAeHur MoMeHTa coowitusg 1—1,2 c¢. To-
TPENTHOCTh MOAOKeHUs anulleHTpa +(10—15) KM,
rAyOouHBI ouara +10 kM. [TorpenHocTs onpeaeae-
HIg KOOPAWHAT 3IIUIEHTPa COCTaBAsIeT OKOAO 0,1°
HIMPOTHL U AOATOTHI, 110 [OTueT..., 2008]. OneHku
IIOTPEITHOCTH pacyeTa AN OOABIIIEN YaCTU TOAO-
rpada AQIOT BeAUUUHY He MeHblie 1—1,5 ¢, ckopee
BCero, OHU 3HauUTeAbHeM, HO OOOCHOBAHHO UX
YCTaHOBUTE He ypaeTcst. HabaropeHHbIe roporpadb
npeAcTaBAeHbl Ha puc. 9 u 10.

AAST BceX M3ydaeMBIX THIIOB OKeaHWYeCKUX
PEernoHoB OBIAW IIOCTPOEHBI CpepHHEe TOAOTpa-
@BI. VIcKATOUeHNe COCTaBUAM JKeaoba: OrpaHu-
YeHHOCTh IOAYUYEHHOTO MaTepuasa IIpHBeAa K
IIOCTPOEHUIO OAHOI'O Toporpada o AQHHBIM AAS
BcexX CTPYKTyp. CpepHUe OTKAOHEHUSI 4aCTHBIX
ropOTpadoB OT OCPEAHSIONIEro HeBeAUKH (MakK-
CUMAaAbHBI OHU AAST OCTPOBHBIX AYT U 6€PeroBbIX
XpebTOB, HO M B 3TOM CAydae COCTaBASIOT 1,8 ¢)
— OKOAO 1,5 c. Ha pAoOCTUTHYTOM YPOBHE U3yUeH-
HOCTH MOJKHO CAEAATh BEIBOA O TOM, UTO AASI BCEX
TIOAYYEHHBIX MaCCUBOB MH(POPMAIUY 10 OTAEAD-
HBIM CTPYKTYpPaM B IIpeAeAaX OAHOTO TUIIA PETHO-
HOB CA€AYeT MCIIOAB30BaTh OAMH roporpad. [Tpu
OTMEUEeHHOU BHIIIe NOTPENIHOCTU YCTaHOBAEH-
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Puc. 10. PepyniupoBaHHbIe HAOAIOACHHEIE TOAOTPadb], ocTpoeHHBIE AT COX, KOTAOBHH, JKEAOOOB U 3aAYTOBEIX BIIAAWH.
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Puc. 11. CoraracoBanue HaOAIOAEHHBIX (1) 11 pacueTHBIX (2) ropoTrpadoB.

HBble OTAWYMSA Hen30e>XKHBL. TeCTOBBIE pacdeThl
ITIOKA3aAH, UTO AAST PEAABHBIX PaclpepeAeHunt Vp
IIpUBEAEHHEBIE BEHIIIE OIIMOKM BpeMeH Ipolera
BOAH, COCTaBASIIOIINE TOAOTPad), COOTBETCTBYET
U3MeHEeHUI0 TOAOUPaeMol CKOPOCTH (B UHTEPBa-
Ae TAyomH He MeHee 50—100 kM) okoao 0,1 km/c.
[MTorpemHOCTE pacueTa CKOPOCTHOU MOAEAU IO
TEIIAOBOM IpUMepHO Takasd ke [[loHTOBad, ['op-
AneHko, 2006 u Ap.]. CooTBETCTBEHHO, TPU CPaB-
HEHUU ABYX Pa3HOBUAHOCTEN CKOPOCTHBHIX pas-
pe3oB cpepHee pacxokpeHue okoao 0,15 xkm/c
CUUTAAOCH ellle IPUEMAEMBIM, eCAU PAa3AUUMS C
Pa3HBIMM 3HaKaMU BCTPEYAAUCH B IPUMEPHO OAU-
HAKOBOM UMCA€e TOUeK CpaBHEHUs.

B cooTBeTCTBUU C BEAUUMHOU IIOIPEILIHOCTHU
MO>KHO OIIeHHUBATh M PE3YAbTATHI CPaBHEHUS Ha-
OAIOAEHHBIX U PaCueTHBIX roporpadoB. Bapuanynu
pe3yAbTaTOB pacueTa, BhIpa’keHHBIE B pa3HUlle
BpeMeH IIPU Pa3AMYHBIX CKOPOCTHBIX paspesax,
CYIIECTBEHHO M3MEHAIOTCS C TAYOMHOU BHOCHU-
MBIX U3MEHEHUN MOAEAU. HTOOBI He IPOIYyCTUTh
CKOPOCTHBIX aHOMaAUU, OyAeM CUMTATh 3aMeT-
HBIMH Pa3AUUMSIMU PACYeTHBIX U HaOAIOAEHHBIX
roporpadoB Bce, IPEBOCXOAAIINE 110 pa3Mepy 2 C.
XoTs He Bce PUKCUPYEMBIE IIPUA 3TOM CKOPOCT-
Hble @aHOMaAWUM (COOTBETCTBYIOIHE OTAUUUSM OT
IIOAOOPAHHOTO pacueTHOro roporpada) MOryT
OBITH TPHU3HAHBI AOCTOBEPHBIMH.

BOABIIMHCTBO HaOAIOAEHHBIX FOAOrPad)OB YAO-
BAETBOPUTEABHO COTAACYIOTCS C PACUETHBIM (TIpH-
Mep CM. Ha puc. 11), T. €. MOKHO YTBEPKAATh, UTO
TUIIUYHBIU CKOPOCTHOM pa3pe3 BepXHeU MaHTHUH
13y4yaeMbIX 0O'bEeKTOB COOTBETCTBYET MCIIOAB30-
BaHHOMY IIPU pacyerTe.
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HexkoTopsle 3aMeTHBIE aHOMAAUU OOHAPYKU-
BaloTCs B MaHTHUHU mopA KamMuaTkoi. B yacTsax Ha-
OAIOAEHHBIX TOAOTPA(OB IMOSBASIOTCS OTAWYUS
OT PacyeTHOTO, AASI UX yCTpaHeHUs mop Kawm-
Y4aTKOU HeOOXOAMMO BBECTHU IIOHUKEHHE CKOPO-
ctu mpuMepHO Ha 0,15 KM/c Ha TAYOHHAX OKOAO
100—200 kM. [ TpuMepHO TaKOU JKe OOBEKT MOYKHO
MIPEAIIOAOKUTE ITop HoBoli 'Buneel u BocTouno-
Nuapntickum xpeOToM.

I'mcrorpamMMa pacrpepeAreHUsT OTAWYMM Ha-
OAIOACHHBIX TOAOTPA(OB OT PACYETHOIO (f,5,~
—tpacq) TIOCTPOeHa AASL BCeX PervoHoB (puc. 12).
OueBUAHO, UTO TUIIUYHOE OTAUYUE TOAOIPad OB
IIOAHOCTBIO OOBSICHSIETCS TOTPENTHOCTHIO MCXOA-
HOTO MaTepraasa, HeOOAbIIIMe aHOMaAUN pa3Me-
poMm B 0,10—0,15 KM/C, KOTOPBIM COOTBETCTBYIOT
pasanyus BpeMeH IIpobera BOAH 2—3 ¢, MaAO pac-
NIPOCTPaHEHHI.

%
30
201
104 +0,8
tlldfb\_ rpd[:‘l
0 T T I T T T T T ]
-2 0 2 c

Puc. 12, TucrorpamMma pacrpepeAreHrs] OTAMYUN CPEAHNUX Ha-
OAIOAEHHBIX TOAOTPadOB OT paCueTHBIX.
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OOcy>kAeHHe pe3yAbTaTtoB. [lopoOpaHHBIE
CKOPOCTHBIE pa3pe3bl OTAMYAIOTCSI OT UCXOAHO-
ro, HO He IPUHIINIINAABHO. B mpeaenax 60AbIIeH
YacTU BEpPXHEU MaHTUU Pa3AUYUS COCTABASIOT
IepBbIe AECSITBIe AOAM KM/C, HO BCe JKe BIIOAHE
3aMmeTHHbI (puc. 1 u 13).

YrnomuHaHWe 0 TAYOMHHBIX IIpOIleccax, Ipu-
BEAIIINX K ONPEAEAEHHBIM TEIIAOBBIM MOAEASIM
MAHTHUU M BBIIBAGHHOMY pacIpepeAeHHIo Vp,
OyAeT cAeraHO HUKe. 3AeCh OCTAaHOBUMCS Ha
COOCTBEHHO CKOPOCTHBIX MOAEASIX.

Pacnpeperenus Vp, mocTpoeHHEIE AMST BepX-
He¥ MaHTWUM I10A OKeaHaMM, BBI3BIBAIOT BOIIPOC
O PearbHOCTH UCIIOAB3YEeMBIX B HacCTOsIIee Bpe-
Ms1 pepepeHTHBIX MopeAelr. OaHa u3 Hauboaee
npuMeHseMbIx — MopeAb AK 135 [Kennett et al.,

1995], B BepxHel MaHTUM MaAO OTAMYAIOIIASICSI
ot [ASP91. Onu noaydeHsl 06001IeHHEM OOIIe-
3eMHOM nHOPMAIMKM O BpeMeHax IIpobera BOAH
3eMAETPSICEHUM C Pa3HBIMU 4acTOTaMHu Koaeba-
HUH U «... UCTIOAB3YIOTCSI KaK OTCYETHBIE MOAEAN
HYAEBOTO TPUOAMIKEHUSI B TOMOIrpadUuecKux
MOAEASIX, TpU KOTOPHIX MaHTHUSI pa3dmBaeTcs
Ha AOCTATOYHO MeAKue OAoKu (~1°, pas3mepnl
100 KM), B KOTOPBIX OTPEAEASTIOTCS HEBI3KHU CKO-
poCTel pacupoCTPaHeHUsT BOAH IO OTHOIIEHUIO
K UX 3HAUYEHUSM B OTCUETHOU MOAEAU» [SIKyIIOB,
2011]. MaxkcuMaAbHEIe 3HaYeHUsA Vp AOCTHUIA-
IOTCSI B COBPEMEHHO-aKTUBHBIX CTPYKTypax —
AABITUNUCKUX TeOCUHKAUHaASX, pudrax u COX
[Copanenko, 2010 u pAp.]. B mopeaun AK135 B aTom
WHTepBaAe TAYOWH CKOPOCTHY 3aMeTHO BhIlTe. Mx

8 8,59 km/c
l) 1 1
.’..
100 - - Sol %,
200 4
300 - -
30
20
400 + B 10
0
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0
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Puc. 13. TTopoOpaHHBIE CKOPOCTHBIE MOAEAU BepXHEM MaHTUU OKeaHWYeCKUX PeruoHoB: Pl — cKOpOCTHOM pa3pe3 MaHTHUU
HeaKTUBU3UPOBAHHOU AOKeMOPUNUCKON NAAT(OPMEI, SOl — CcyXoil COAMAYC MaHTUMHBIX IePUAOTUTOB 10 [['opaneHKo, 2012 1
Ap.]; 1 — COX, 2— KOTAOBHUHBI, 3— KeA00a, 4 — OCTPOBHBIE AYTU UAU OeperoBble XpeOThl, 5 — 3aAyToBble BllapuHbL. HoMepa
C MHAEKCOM «a» OTHOCSATCSI K CKOPOCTHBIM pa3pe3aM, IOCTPOEHHBIM I10 TEIIAOBBIM MOAEASIM MaHTHHU PETMOHOB, COOTBETCTBYIO-
e npeacraBreHusAM AT o rAyOMHHBIX IIpoljeccax oA OKeaHaMH M aKTMBHBIMU II€PEXOAHBIMU 30HaAMU. [ MCTOrpaMMbI Ha
Bpe3KaX — paclpeAeAeHHe Pa3ANYUE CKOPOCTHBIX Pa3pe30B, IOCTPOEHHBIX ABYMS METOAAMHU.
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HEeBO3MO>KHO COTAACOBATh C COCTaBOM, MUHEPAAO-
rueit u PT-ycaroBusamu. [IpruMeHeHNe yKa3zaHHBIX
pedepeHTHBIX MOAEAEl TTOPOKAAET AOSKHBIE aHO-
Maauu. He nCKATOUEHO, UYTO BO3HUKIIAA IIPOOAe-
Ma BbI3BaHa UCIIOAB30BaHUEM ITPU ITOCTPOEHUIX
00IIIe3eMHBIX U PEernOHaAbBHBIX MOAEAEM BOAH C
Pa3AUYHBIMU YaCTOTaMU KoAaeOaHui. Kak moka-
3aHO B pabote [Karato, 1993], ckopocTh cBg3a-
Ha He TOABKO C TeMIIepaTypou, HO U C 4aCTOTOU:
o, T)=Vy(D{ 1+(0 '/m)Inwt(7)}, Touree co Bpeme-
HEeM peAakcalliy T, KOTOPOe 3aBUCHUT OT YaCTOTHI.

YcTraHOBAEHHBIE HAMU PacIlipepAeAeHus CKOPO-
CTel CopAepsKaT CUMMETPUYHBIE TTOAOKUTEABHBIE
U OTpUllaTeAbHbIe aHOMAaAUHU 110 CPaBHEHUIO CO
CKOPOCTSIMU TTOA HEaKTUBU3UPOBAHHBIMU YaCTsI-
MU AOKeMOpumickux mnaatrgopm (puc. 13). Oum
YKa3bIBalOT Ha aABEKIIMOHHBIN XapaKTep TelAO-
MaccolepeHoca, CPopMUPOBABIIETO aHOMAAWH.
HckatoueHne — MOAeAb IoA >Xenrobamu. OHa
BIIOAHE MOJKeT OBITh OObsICHEeHa HaAOKeHUeM Ha
AAT(OPMEHHYIO0 O0KOBOT'O BAUSHUS IeperpeThIx
00BEMOB ITIOAKOPOBOM MaHTHU IIOA OCTPOBHOM AY-
TOM ¥ OKeaHNYeCKOU KOTAOBUHOM. CUMMeTprUYHas
MTOAOKUTEAbHAasT aHOMAaAUSI MOKET pacloAaraThb-
Cs1 Ha OOABIINX TAYOMHAX, YeM H3yUYeHHBIe II0A
>KeroDaMu. DTO yKa3bIBaeT Ha aABEKTUBHOE OT-
HOCHUTEABHO HepaBHee rmepeMellieHue ¢ 60ABIION
BePTUKAABHOMN aMIIAUTYAOM BellleCTBa BepXHeU
MaHTUM TTOA OAHUM UAW OOOMMU COCEAHUMU pe-
ruoHaMu. ['eorornyeckre AAHHBIE ITOAHOCTBIO
TTOATBEP>KAQIOT TaKoe IIPeATloAoKeHue. [Top arb-
NUUCKUMHU F'eOCUHKAMHAAIMU OCTPOBHBIX AYT U
KOTAOBUMHOM, TI0 KpalHel Mepe ceBepo-3anapHomn
KOTAOBUHOM TuUXOTo oKeaHa, IIPOUCXOAUAU
MMPaKTUUYECKM aHaAOTUUHBIE aKThl TEIIAOMacCO-
IepeHocy, mop Ayroit — Ha 100 MAH AeT HO3Ke
[TonToBas, 'opauenko, 2006; TekToHOCheEpPA...,
1992; T'opauenko, 2012 u aAp.]. B oboux cayuaax
OHU OBIAU AOTIOAHEHBI, BEPOSATHO, OAHOAKTHBIM
TEIIAOMaCcCOIIePEeHOCOM B TOCAEAHUE MUAAUOHBI
AeT. AASI BOCTOUHOM OKparHbl TUXOTO OKeaHa Uc-
CAepOBaHMe BepxHel MaHTHUM XKeAOOOB ITPOBECTU
He YAQAOCh. B 6yayIiieM 3To HEOOXOANMO CAEAQTh,
TaK KaK TeOAOTMYeCKHre AQHHBIe yKa3bIBalOT Ha
BO3MO’KHOE OTAMYHUE TPOUCXOASIIINX TaM ITPoIfec-
COB OT XapaKTEePHLIX AASTI BOCTOUHOM OKpPauHhI (B
YaCTHOCTU, HEKOTOPHIEe >KeAo0a 3allOAHEeHbI MO-
AOABIMHU OCaAKaMM), BO BCSIKOM CAydYae, B IIpeae-
Aax BeIpeAreHHOU B. B. BeaoycoBBEIM ITepexopHOM
30HBI KOAyMOUickoro tuna [beaoycos, 1982]. I'o-
CTPOEHHBIM CKOPOCTHOM pa3pes Kkearoba MOJKeT
YKa3bIBaTh Ha CPABHUTEABHO HEOOABIIIYIO Maccy
BBIHECEHHOT'O II0A KOPY IleperpeToro BeljecTBa
IIOA COCEAHHUMU perruoHaMM — Ha YPOBHE OAHO-
I'O KBaHTa TeKTOHUYECKOro perctBusa. CoraacHo
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ATIT', KBaHT TEKTOHUYECKOTO AEUCTBUS — MUHU-
MaABHBIM 06'bEM ITepeMeIIaroerocs BelecTsBa ¢
xapakTepHbIM pAnaMmeTpoM 50—70 kM [[opAreHKO,
2012 u ap.].

[MToAryyeHHBIE MOAEAM COIIOCTABAEHBI C pac-
IpeAeAeHUAMH Vp IPU TeMIlepaType COAMAYCa
Ha COOTBETCTBYIOMIMX TAyOrHax. OHU HECKOABKO
Pa3AMYAIOTCSI AAST OCTPOBHBIX AYT M GE€pEeroBbIX
XpeOTOB 1 OCTAaAbLHBIX PETMOHOB. B mepBoM cayuae
MIPEATIOAATAACS OOBIYHBIM COCTaB KOHTMHEHTAAD-
HOM MaHTHUH, B ADYTUX — IIAA@BAEHUIO TIOABEpra-
AWCBH, CKOPee BCero, BKAIOUEHUS 9KAOTUTOB, UYTO
H3MEHSIAO TEMIIEPATYPy COAUAYCA ¥ 3HaUeHUs Vp.
CpaBHeHUE MOAEAUN MAaHTUH KeA0DOB U pacipe-
AeAeHUs Vp Ha COABAYCe CBUAETEALCTBYET 00 OT-
CYTCTBUM 3AeCh acTeHocdeprl. Bo Bcex ocTaAbHBIX
CAy4YastX OHa eCTh M ee KPOBASI PacIioAaraeTcs Ha
CPaBHUTEABHO HEOOABIIUX TAYOMHAX, UTO YKa3hl-
BaeT Ha MOAOAOCTD ITPOIIECCOB B MaHTHU. Takue
TAYOUWHBI CAOSI YaCTUYHOTO TIA@BAEHUS MOTYT I10-
SIBUTBCS TOABKO TIOA BAMSTHMEM aAbIIMUCKUX UAT
MTOCTAABITMUCKUX aKTOB TEIIAOMAaCCOIIepeHoca.

HHuTepecHO CpaBHUTHL MOAEAU 3aAyTOBOM BITa-
avHabl 1 COX. OHU MOYTH COBIIAAQIOT, Pa3AUIHUs
AW B HEOOABIITNX WHTEPBaAaX TAyOUH AOCTHTA-
10T 0,1 kM/c. C Touru 3penust ATIl Tak U AOAXKHO
OBITB: TPOUCXOAAT OAHOBO3PACTHBIE MAEHTUYHEIE
IIPOITeCCHl TEIAOMACCOIepeHOCa B MaHTHUU IIOA
TEPPUTOPUIMU C PA3HLIMU TUTIAMH 3€MHOMN KOPBIL.
B mepBoM caydae mpeT (IpaKTUYECKH 3aBepIiu-
AacCh) OKeaHU3allus MepPBUYHO-0a3UTOBOU KOPHI
KOHTUHEHTAABHONU MOIITHOCTU U (POPMHUPYETCs
3HAYUTEABHOE (Ha ITOCAEAHEeM JTarle HEeKOMIIEH-
CUPOBAHHOE) OITyCKaHue. Bo BTOpOM aKTUBM3U-
PYETCst pETHOH C IPEABAPUTEABHO YKe OKeaHU3!-
POBaHHOU KOPOoH. D(PHEeKT CBOAUTCSI K CUABHOMY
IIPOTPEBY TOAKOPOBOY MaHTUU M HM30B ITpeobpa-
30BaHHOU KOphl. OH pe3Ko ImpeobAapaeT (3a cueT
pasHoM BeAMYUHBI KO3 uiimeHTa TENAOBOTO
pacupeHys, COKPAIIAOIerocs C TAYyOUHOM ) Hap,
3P eKTOM OXNaKAEHUS U CKATUSI HU30B BepXHel
MauTuu. QopMuUpyeTcst 3HaUUTEALHOE ITOAHSTHE.
B reonornuecku OAvKauIIeM OyAyIieM HauHeTCs
YIIAOTHEHVE OAMBUHA MAaHTUUHBIX IIOPOA, Y TIOAO-
IIIBBI BEpXHEW MaHTUU U XpebeT HUBEAMpPYeTcs,
rAyOMHA OKeaHa IPUOAU3UTCS K MMeIolelcsa B
KOTAOBMHaX. Pa3HUIIAa B CKOPOCTHBLIX pa3pes3ax
33AyTOBOU BIIAAMHBI M KOTAOBUHBI BIIOAHE MO-
KEeT COOTBETCTBOBATH COKPAIIEHUIO TETAOBBIX
AHOMAaAMMY, TPOU3OIIEAIIEeMY 3a IIepUop OKOAO
50—100 MAH AeT TTOCAE OKeaHM3alluu KOPbI KOT-
AOBUHBI. KOHEUHO, B TaKOU OIleHKe ydYTeHa I10-
BBIIIIEHHAS 110 CPAaBHEHUIO C KOHTHHEHTAALHOM
TelAOTeHepaIns B TOPOAAX MaHTUU OKeaHa.

PacueTt TennoBBIX 3(P(PEKTOB aKTUBHBIX ITPO-
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IIeCCOB B OKeaHNYEeCKOU MaHTHH I10 ITPeACTaBAe-
"uam ATl [Topauenko, 2012 u Ap.], AOIIOAHEH-
HBIM AQHHBIMU O TAYOMHHOM IIPOIlecce B 3aAy-
TOBBIX BIIaAMHAX (puc. 14), T03BOAMA ITIOCTPOUTH
CKOPOCTHBLIE MOAEAM, YUYUTHIBAIOIINE aHOMAaAUN
TeMIepaTyp, HeOOABIIIEe BO3MYIIIEHUs, CBSI3aH-
HBbIE C U3MEeHEeHUEeM COCTaBa ITOPOA, (CM. BEIIIE) U
YACTUYHBIM IMAABAEHUEM Ha ypoBHe 1—2 %. OHu

500 1500 1500 2000 °C

300

KM

Puc. 14. TenAaoBBIe MOAEAU OKEaHMYECKUX PETUOHOB: Sol —
TeMIlepaTypa HauaAad IAaBAeHUs opop MaHTuu. Ol-Sp — Ha-
4Jana IIepexopa OAMBUH — IINUHeAb. [, 5— COX u 3apyrosas
BIIQAMHAQ, 2 — KOTAOBUHA, 3 — KeA00, 4 — OCTPOBHASA AyTa.

c3 HOB
0 100 EM

Puc. 15. 'ry6uHa KpoBAU acTeHOCdepH! 110 celiCMOAOrrYe-
CKMM A@HHBIM 1ToA BocTounoit Kamuatkoi#t [['oHTOBast 1 Ap.,
2006, T'opauenko, 2010 u ap.]: I —or, 2—11€HTp, 3 — ceBep.

COTIOCTaBA€HHI (CM. pUC. 13) ¢ yCTaHOBAEHHBIMU
110 cericMUYeCcKuM AaHHBIM. CpeaHee pacxoskae-
Hue cocraBasgeT 0,12 KM/C, 4TO MOKeT ObITH O0'b-
SICHEHO TIOT'PEITHOCTSIMU PacyeToB.
HauGoablllee KOAWYECTBO TE€OAOTO-Teodu-
3UYECKUX AQHHBIX, TO3BOASIONINX KOHTPOAUPO-
BaTh CKOPOCTHBLIE pa3pe3bl, UMeeTCs B paoHax
OCTPOBHEIX AyT. PaccMOTpUM HEKOTOPHIE U3 HUX.
AABEKITMOHHBIM  XapaKTep TelAOMaccolle-
peHoca npu (POPMUPOBAHUU CAOSI YaCTUYHOTO
IIA@BAEHUS B BEPXHUX FOPU30HTaX MaHTUU AYTH
TTOATBEPIKAQETCS TTETPOAOTHYECKUMU AQHHBIMU:
«IIOPOABL... TTO3AHEKAaNHO30MUCKOTO... BO3PACTa,
pacrIpoCTpaHeHHbIE B ... 3PEABIX OCTPOBHBIX AY-
rax... TaKOM (paruy IAyOMHHOCTHY He MOTAU COAEP-
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>KaTh TAKUX KOAMYECTB HEKOTE€PEHTHBIX IAeMeH-
TOB ... Aa’Ke IIPU Pa3BUTHUU IIPOIECCOB 30HHOTO
TIAQBAEHUS AU NU30MPATEABHOTO (DAIOMAHOTO BHI-
mleAaunBaHus. [1o3ToMy npepcTaBasieTcs Ooaee
000CHOBAHHBIM IIPEATIOAOSKUTE IIPUBHOC B 30HEI
CEeAeKTHBHOTO IIAaBAEHHUS BepXHel MaHTHH. .. TIAa-
CTUYECKOTrO BellleCTBa C Topa3A0 OoAee 3HAUUTEAD-
HBIX TAYyOUuH» [['eoxumus..., 1980, c. 300—301].

Hanboaee Ba>)KHBIM 3A€MEHTOM CKOPOCTHOTO
paspes3a MaHTUH OCTPOBHBIX AT, KOTOPBIY MOXKET
OBITH IPOKOHTPOAUPOBAH He3aBUCHUMBIMU AQHHBI-
MU, IIpeACTaBAsIeTCsI HeTAyOoKasl acTeHocdepa.
ChaepyeT, OAHAKO, YUUTHIBATH, YTO B Ka’KAOM M3
U3y4aeMbIX PEerMOHOB T'AyOWHAa KPOBAM aCTeHO-
cepHl CYLIeCTBEHHO U3MeHIeTCs B 3aBUCUMOCTH
OT OAM30CTH K Kpalo aKTUBHOI'O OOBEKTa, pac-
IIOAOJKEHUSI 30H COBPEMEeHHOI aKTUBHU3alluU U
T. 1. HanipuMmep, moa BocTouno#t KaMuaTkou pu
HUCIIOAB30BAaHUU HEe OCPEAHEHHOM MOAEAH, a CKO-
POCTHBIX pa3pe30B BAOAL TPO(HAEH B pa3HbIX ee
4acTaxX (HyAb IUKETOB Ha IPO(MUASIX COBIIAAAET C
CpepuHHBIM XpebToM KaMuaTki) oOHapy >K1Ba-
IOTCSI BeChbMa CyIIleCTBEHHbIe BapUallii TAYOMHEBI
CKOPOCTHOM T'PaHMIILI, XapaKTEPHOM AAS COAU-
Ayca (puc. 15). OueBUAHO, YTO O4Yaru MOAOAOTO
MarMaTus3Ma, IpUypodYeHHBIe K KPOBAE acTHO-
cepsl, MOTYT pacioAaraTbcs Ha rayorHax ot 50
A0 110 kM.

HemHoroumncaeHHble A@aHHBIE TAYOMHHOM I'eo-
SAEKTPUKM YKa3bIBalOT Ha PACIIOAOKEHNE KPOBAU
IIPOBOAAIIEro cA0d oA CaxarMHOM Ha FAyOHHe
50—80 kM (B APyroM BapuaHTe WHTepIIpeTaluu
CAOU pacroaaraeTcsl B MHTepBare TAyouH 80—
120 xm), op 1o>xHBIME Kypraamu 70—80 KM, Top,
ceBepHbIMU Kypuaramu 50—70 kM, nop Kamuar-
kot 70—110 kM [TekToHOCDEPA..., 1992; MopO3,
2009].

[To meTpoAOrMYeCKUM AQHHBIM ITOA KaMuaTKoM
MOAOABIE MarMaTHYeCcKHe o4aru paclipocTpaHe-
HBI Ha TAyonHax 30—40 kM, 60—80 kM u TAyoKe
(a0 120—160 xM). Marmel KypuABCKHUX OCTPO-
BOB (DOPMUPYIOTCI B o4arax rAyOMHOU OT 25 A0
40—60 kM [TekToHOCODEPA..., 1992]. [To AaHHBIM
pa6oTsl [OporoBa u Ap., 1989] ouaru nraBAreHUS,
13 KOTOPHBIX Ha IOBEPXHOCTD IIOCTYIIUAU MOAOABIE
AaBBl KamMyaTK{, pacIlioAaraloTcsi B UHTEepBaAe
rAyouH oT 70+10 po 140£20 kM.

Hcnoab3ysa OpAHY M3 METOAUK OIIpeAeAeHUs
TAYOMHBI U TeMIlepaTyphbl MarMaTHYeCKHUX oua-
roB u3 pabot [['oppnenko, 'opapuenko, 2013a,6
U Ap.] IO KOHIIEHTPAIIMU OKUCAOB aAIOMUHUS U
MarHus B IOPOAAX MAaHTUMHOI'O IIPONCXOKAEHUS,
YCTQHOBUM 3TOT ITapaMeTp AAS OCTPOBHBIX AYT U
CXOAHBIX C HUMHU 0Opa30BaHMM Ha OKpanHax KOH-
THUHEHTOB. B KauecTBe MCTOYHUKOB UH(POPMAIUN
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Tab6aAaunga 3. [AyOMHBI 04aroB MOAOAOTO U COBPEMEHHOr0 MarMaTnu3Ma B M@HTAM OCTPOBHBIX AYT

Peruon 'AyOUHBI OUaroB, KM Peruon 'AyOuHBI 0O4aroB, KM
Ansicka 55—100 Bonunckas u MapuaHcKkas AyTu 55—85
AneyTel 55—105 ABCTpaAulCKHe O-Ba 50—90
KomaHupopBI 55—100 Dupxu 50—95
Kopsakusa 55—90 Toura—Kepmapek 50
KamuaTka 55—90 HoBaga Bpuranusa 55—85
Kypuast 55—95 COAOMOHOBBHI 0-Ba 55—85
CaxaamH 50—100 HoBas 3eaanaus 65—100
XoHcto, Prokto 50—90 AHTHABCKAS AyTa 50—90
OUANITIUHEL 50 Ayra Crotusa 85

O COCTaBax IIPUMEHSIAMCH B OCHOBHOM AAHHBIE
u3 pabotsl [[Terpororuueckue..., 1996] u catita
http:/www.geokem.com/index.html. [Toryuennsre
3HAYeHUsI TAyOUHBI IPUBEAEHEL B TaOA. 3. OTMe-
THM, 9TO TIOAYYE€HHBIE TeMIIepaTypPhl TOAHOCTEIO
COTAQCYIOTCSA C TENAOBOU MOAEABIO I'€OCUHKAU-
HaAM Ha CTAAWMM aKTUBU3AIIWH, II0 KOTOPOU ObIA
IIOCTPOEH CKOPOCTHOU pa3pes.

AaHHBIE pacyeTOB ITOKA3LIBAIOT, YTO OYaru
OIPEAEAEHHO KOHIIEHTPUPYIOTCS B AMalna3zoHe
IAyOrH, OOHAPY>KE€HHOM IIPU IIOCTPOEHUU CKO-
POCTHOTO pa3pesa OCTPOBHBIX AYT. DTOT PE3YyAb-
TaT IIOAHOCTBIO COOTBETCTBYET IIPEACTAaBACHUSIM
ATIT: vHUTTUAABHBIY MarMaTU3M IreOCMHKAMHAAEN
nMeeT ropaspo 0oaee TAyOOKMe NCTOUHUKH (200—
220 xM 1 0KOAO 150 KM) U TOABKO Ha CPEAHEM U
3aBepIIaoIeM dTallaX Pa3BUTHSI FT€OCUHKAMHAAN
oYarv MpUOAMIKAIOTCS K TIOAKOPOBBIM TAYOMHAM
100 u 50 xm [['opamenko, 2012]. CoBpeMeHHasa
ITIOCTT€OCUHKAWHAABHAS aKTUBU3AlUs HCIIOAD-
3yeT acteHocdepy, cOPMUPOBAHHYIO UMEHHO
B KOHII€E ITUKAQ.

B camoi HU>KHeM YacTU pa3pesa BLICOKUN Bep-
TUKAABHBIA TPAAMEHT Vp IIOA OKeaHUIeCKUMH pe-
TMOHaMU MOJKEeT OTPa’kaTh Ha4aA0 MOAUMOPQHO-
ro IIpeoOpa30BaHUsI MAHTUMHOTO OAUBUHA. Ecan
WHTEPIPETUPOBATH 3Ty aHOMAAMIO KaK CAEACTBIE
PE3KOTO OHVKEHUS TEMIIEPATYPHI ITOCAE TTOCAEA-
Hero aKkTa aABEKITMOHHOI'O TEIIAOMACCOIIEPeHOoCa,
COOTBETCTBYIOIIlee BO3MYIIEHUE TeMIIepaTyphl
okakercd Ha ypoBHe 800 °C. Takasg aHOMaAUusA He-
peanbHa, TaK KaK HAMHOTO ITPEBHINIaeT OTANYNE
HOPMaAbHOM NMAQT(OPMEHHOU TeMIIepaTyphsl OT
PT-ycaoBuii Hauara TpaHC(OpMaluU o-OAUBUHA
B B-oamBHH. Bipouem, Ha Takux rayOMHax CKO-
POCTHasz MOAEAb AOBOABHO HEOIIPEAEAEHHAd: ee
3aMeTHBIe N3MEHEHMsT MaAO CKa3bIBAIOTCS Ha pac-
JyeTHOM roporpade.

BeiBoABI. [loCcTpoeHHE CKOPOCTHEIX MOAe-
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A€l BepXHeU MaHTHUM OKEeaHOB IIPOBEAEHO IIO-
CAe IIeAOTO psipa TOAOOHBIX MCCAEAOBAHUM, BHI-
IIOAHABIIINXCA B TeUeHUWEe MHOI'UX AeCHTI/IAeTI/Iﬁ.
nOAy‘leHHbIe AQHHBIE TIO3BOAUAU TIPEAIIOYECTH
BapUaHT pa3pesa 0e3 pe3Koro ckauyka CKOPOCTH
Ha rAyOrHe HEeCKOABKO OoAbIIe 400 KM, AOBOABHO
PacIpoOCTPaHEHHBINM U CPEeAU ONYOAMKOBAHHBIX
mopeaer [TektoHocdepa..., 1992; TapakaHOB,
2006; Otuer..., 2008 u Ap.]. BoIsiBA€Ha 3HAUUTEAD-
Hasl IO MOITHOCTU acTeHoCcdepa — CAOM 4aCThu-
HO PaCIIAABAEHHBIX IOPOA MAHTUU C HEOOABIITUM
(mpuMepHO A0 2 %) COAEPIKAHUEM SKUAKOU (Pa3hl.
B HU>KHeU ITOAOBUHE BEepXHEN MaHTHU SIBHO Ha-
XOAUTCS MOITHBIM MHTEPBAA FAYOUH C aHOMAABHO
XOAOAHBIMU TTOPOAAMU, CTETIEHb UX OXAAKAEHUS
Ha 400—450 KM AOCTATOYHA AAS Hadanad ITOAU-
MOP(QHOTO ITpeoOpa30BaHUsl OAMBUHA.

[MTocTpoeHHBIE CKOPOCTHBIE pPa3pe3bl Maro
M3MEHSIIOTCSI OT PErmoHa K PETHOHY B IIPeAeAax
OAHOTO THIIA JYHAOTEHHOTO pPekKuMma. ITO To-
3BOASIET YTBEPIKAATh, UTO IIOAYUYEHHBIE MOAEAU
MTPEeACTABASIIOT COOOUM CTAaHAAPTHOE (TUIIUYHOE)
pacrnpeApeAeHus Vp B MAHTUU PETHOHOB, KaK 9TO
u nipeArniorararochk mo ATl PacueTHbie pa3pesbl
TIOAHOCTBIO COTAQCYIOTCSI C IPOTHO3HBIMMU.

CKOPOCTHBIE W TETAOBBIE MOAEAU BepXHEeH!
MAHTHUHN OKE€AHOB 1 MOAEAN I‘AYGI/IHHBIX mpornec-
COB ITO3BOASIOT CACAQTH CYIIIECTBEHHbIE BHEIBOAHI.

1. O6Hapy>xuBaeTcs OOAbIIas OAM30CTE OKea-
HU3aIUU U pudroreHesa.

2. BEIIBAEHHBIU TAYOUHHBIU IPOIECC, ITPOUC-
XOASTIUY TTOA 0a3UTOBOM KOHTUHEHTAABHOU KO-
POM, BEAET K OKeaHM3alluH, a oA OKeaHNUeCKOM
KOpol — K obpazoBanunio COX.

3. MoapeAn oKeaHMUYECKUX KOTAOBMH COTAa-
CYIOTCSI C TPEACTaBAEHHEM O TOM, UYTO MaHTHSI
II0A HUMU — PE3YABTAT CTAAKUBAHUA TEIIAOBBIX
aHoMaAuM, uMeBmnXcsa B MaHTUU moA COX man
3aAyTOBOU BHAAUHOM.
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Velocity sections of the upper mantle under the oceans

© V. V. Gordienko, L. Ya. Gordienko, 2016

We constructed the models of the distribution of longitudinal seismic waves velocities for the
upper mantle oceanic regions: mid-ocean ridges (MOR), basins, trenches, island arcs and coastal
ridges, back-arc troughs (BAT). They are in line with the schemes of advection-polymorphic deep-
seated processes in tectonosphere. Under the island arcs and coastal ridges models meet the alpine
geosyncline supplemented with recent activization. Under the MOR and BAT the models coincide.
They correspond to the scheme of recent heat and mass transfer for rifting which on the mafic crust
with continental thickness leads to oceanization. The basin model shows the result of smoothing
of thermal anomalies under the MOR or BAT in about 50 100 million years. The trench model cor-
responds to the result of lateral warming-up of upper layers of the mantle of the inactive blocks

from the island arc and basin.

Key words: The oceans, the upper mantle, velocity models, deep-seated processes.
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