BECTHUK KPAYHI. HAYKH O 3EMJIE. 2019. Ne 4. BBII1YCK 44

YK 551.24

DOI: 10.31431/1816-5524-2019-4-44-51-62

ITPOCTPAHCTBEHHOE-BPEMEHHOE COITOCTABJIEHUE CEICMAYHOCTH

1 N30CTATUYECKNX AHOMAJIA
B1OJIb CPEAUHHO-ATJIAHTUYECKOI'O XPEBTA

© 2019 C.IO. Cokouios, F0.A. 3apaiickas

Teonoeuueckuii uncmumym PAH, Mockea, Poccus, 119017; e-mail: sysokolov@yandex.ru

[IpocTpaHCTBEHHO-BPEMEHHAs CTPYKTYpa CEMCMUYHOCTH BIoJIb CpeIMHHO-ATIaHTHYECKOTO XpeOTa
(CAX) 1o TeeceiicMMYeCKUM TaHHBIM BbhIpakeHa YepeToBaHWEM 30H TOBBIIIEHHOM CEICMUYHOCTH,
KOTOpPBIE Ha MPOCTPAHCTBEHHO-BPEMEHHBIX rpadrKax 0TOOpaxXaroTcs MoJ0ocaMU KOHIICHTPAIlMU
CEMCMUYECKUX COOBITUI, M1 HEAKTMBHBIX 30H, OTMEYCHHBIX Ha rpadukax mycroramu. [1ojochl ceiic-
MHUYHOCTHU B COYETAHUU C MUHUMYMaMHM U30CTa3U1 UHTEPIPETUPYIOTCS HAIUYMEM JUCKPETHBIX 30H
MPOTrPEeTOM MAHTHUH, B KOTOPBIX TOABEM BelllecTBa (DOPMUPYET aHOMAJIbHOE IPaBUTAIIMOHHOE TTOJIe U
ycTorumBbIid TpeMop. Iloockl mposiBiaeHbl B cerMeHTax CAX, TIe MpeBaiupyeT HU3KOTEMITepaTyp-
HBII ¥ MaJIOTIyOMHHBI MarMaTU3M «CIPEIMHIOBOro» ThMa. I1yCTOTh CEMCMMYHOCTH MPOSIBJICHBI B
00J1aCTSIX BBICOKOITPOLYKTUBHOTO MarMaTuaMa «ILIIOMOBOIO» THIIA, IIPU KOTOPOM MaHTHSs obiagaer
TMTOHWKEHHOM BSA3KOCTBIO M HE MPOUCXOMUT HAKOIIJICHUST OOJIBIIMX HANpskKeHuit. LIlupokue moock
WHTEHCUBHOI CEMCMUYHOCTH COOTBETCTBYIOT Pa3JIOMHBIM 30HaM C COOBITUSIMM CIABUTOBOTO THIIA, IO
KOTOPBIM UMEET MeCTO OoJIbIoe aTepaibHoe cMenieHre ocu CAX. CoyeTaHMSsI TIOJIOC € JIOKATbHBIMH
MaKCHMyMaMHM MU30CTa311 YKa3bIBaeT Ha CIBUTOBYIO IPUPOLY CEMCMHUIHOCTH TTO0 HEOOIBIIIMM TPaHC-
(hopMHBIM pa3jioMaM, THOO0 Ha MPOSBICHUS TPEeMOpa B 00J1aCTSIX BRICOKOITPOIYKTUBHOTO ILTIOMOBOTO
MarmMatm3Ma, Ipyu KOTOPOM TOJbeM BeIllleCTBa ¢ TIYOMHBI Tiepeles B hOpMUPOBaHUE BYTKAaHMISCKUX
MMOCTPOEK, BRIPAXKEHHBIX B pejibede 1 HOPMUPYIOIINX U30BITOK Macc.

Karuesvie caosa: ceticmuunocmes, uzocmasus, CpedunHo-Amaanmuueckuli xpebem, maemamusm, npo-

CMPAHCMBEHHO-6PDEMEHHAA AHOMAAUA.

BBEJEHUE

ITpouecc n30cTaTUYECKOTO BhIpaBHUBAHUS
BEPTUKAJBHOIO MOJOXEHUS KOPOBBIX Macc, CO3-
JAIOIIMX HECOOHOPOAHYIO HArpy3Ky HAa MAHTUMHBII
cybcTpaT ¢ NOHUXEHHON BA3KOCTbIO, COMPOBO-
KIAEeTCS CEMCMUUYHOCTBIO B CBSI3U CO CMEIIEHUEM
U (bopMUpOBaHUEM HAIIPSXKEHUU MeX 1y OJI0KaMu
C Pa3HbIM 3HAYEHHUEM U30CTATUUYECKMUX aHOMAIU I
(Artemjev et al., 1972). Dta celicCMMYHOCTh IPO-
SABJIIETCSA KaK B 00JIaCTAX C CUJIbHBIMU OTKJIOHE-
HUSIMU U30CTAaTMUYECKUX aHOMaJIMiA OT (DOHOBOTO
3HAYE€HMUS, TaK U B TpaJlMeHTHBIX 30HaX. B padbote
(Artemjev et al., 1972) yka3aHo, 4TO uccCea0Ba-
HUS CEMCMUYHOCTU B 00J1aCTSIX C TeTepOreHHOoM
IJIOTHOCTHOM CTPYKTYpPOI HOJXHO 00s13aTE€IbHO
NPOBOAUTHCH C YUETOM SBJEHUS M30CTA3UMU.
B pabote (ApTeMbeB u ap., 1987) uccienoBaHo mose
n3ocTaTuyecKnx aHomanuit CeBepHO ATIaHTUKU
U OTIpelieIEHbl ONITUMAaJIbHbIE apaMeTPhl pacueTa
3TUX aHOMaJuii 1o peabedy I1HA U aHOMAJUAM

CHUJIBI TSIXECTH B CBOOOZHOM Bo3ayxe. CelicMUyY-
HOCTb B ATJIAaHTMYECKOM OKeaHe, 32 UCKJIIOUEHUEM
OTHOCHUTEJbHO HEOOJIBbUINX AYTOBBIX CTPYKTYD
Ckoma u AHTUIBCKOM, a Takke A3opo-IT'ubpar-
TapCcKOro Mopora, COCpeaoToYeHa BAOJIb CTPYKTYP
CpeaunHo-AtnanTudeckoro xpeora (CAX) (puc. 1).
ITo TteneceiicMmuueckum maHHBIM (ANSS, 2012;
USGS, 2019) aTo npeumMyIiinecTBEHHO MeJIKO(hO-
KycHbIM (0—13 kM) 1 HU3K00abHBIH (75% coOBITUI
¢ MarHuTyaoi <4.8) pailoH NpOSIBJIeHUS 3eMJIe-
tpsiceHnii. OH cocpenoroueH B 30He CAX, ABS-
IOLIEHCS TMBEPreHTHOM MEXIJIMTHON TPpaHULIEH,
BIIOJIb KOTOPOI 32 CYET aKKPELMU IMTPOITYKTOB Mar-
MaTHM3Ma IIPOMCXOAUT JaTepalbHOE HapallliBaHue
HOBOI OKEaHMYECKOU KOPBbI B YCIOBUSIX MEIJICH-
Horo cnpeauHra Bnojgb CAX (Miiller et al., 2008) ot
15 mo 35 mM/ron. PacronoxeHnHsble rmon ocblo CAX
IUCKPETHBIE OYaru MarMaTu3Ma, UMelole Hu3Ko-
temrepatypHble (~1200°C) u HanMeHee TIyboKue
3HauyeHus1 PT-ycjoBUil 4acTUYHOIO MJaBJICHUS
maHTuu (Imutpuen, Cokonosn, 2003), GopMupyoT
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Puc. 1. CelicMMYHOCTb ATJIaHTUYECKOIO OKeaHa u ero obopamjeHus no anaHHbiM (ANSS, 2012; USGS, 2019).
A u b — ToukM Havaja ¥ KOHIIa MpoduJis, npeacTaBieHHOro Ha puc. 5. TP — TpaHchopMHBII pa3ioM.

Fig. 1. Seismic activity in the Atlantic Ocean and the adjacent regions (seismicity data provided by ANSS, 2012; USGS,
2019). Letters A and b mark the starting and the ending points of the cross-section showed on Fig. 5, TP — transform

fault.

reTepOreHHOE INIOTHOCTHOE pacipeneeHre U U30-
CTaTHYeCKUil (DOH, KOTOPBIA BIMSET HAa XapakTep
CeIICMMYHOCTH, CBSI3aHHOM ¢ MarMaTu4eCKUMU
npoueccamu. HepaBHOMepHOe paclipelneieHue
celicMUYHOCTU BIOJIb Bcero CAX SIBISICTCSI TaBHO
ycraHoBieHHO# (bonnbipes, 1998) u o6¢cyxknanach
B pabotax (Ma3zaposuu, CokoJios, 1998; Mazarovich,
Sokolov, 2002) B ¢cBsI3U C pacIpeaelieHeM BAOJb
CAX rugporepMaibHbIX cucTeM. MHTeppeTaus
(bakTOB HEpaBHOMEPHOCTH IIPpUOOpPETAET AOMIOJI-
HUTEJIbHbIE U HEOOXOOMMBbIC apryMEHTHI IIPU ¢e
PaccCMOTPEHUM COBMECTHO C M30CTATUYECKUMU aHO-

MaJIuSIMU U IPYTUMU Teo(PU3NIEeCKUMU TaHHBIMU,
MMEIOIINUMU TeOAMHAMUYECKU I CMBIC]T — BapUallun
CKOpOCTEei B MAHTUU, TOPU3OHTATbHBII TPAJUCHT
n3ocrtaTuueckux anomananii. Ocobyro mHbopma-
TUBHOCTh COAEPXKUT PACCMOTPEHUE CEICMUYHOCTH
BIOJb JUHEHHOr0o 00bEKTa B MMPOCTPAHCTBEHHO-
BpEeMEHHOM peXuMe 3a Mepuo] HaOIIOOeHU,
HauumHaga ¢ 1960 r., mo HacTosIee BpeMs U3-3a
MPOCTPAHCTBEHHBIX CMEIIEHU A 30H CEICMUYECKUX
KJacTepoB. AHAJIU3y YKa3aHHBIX JTaHHBIX BIOJb
CAX ot 55°10.111. 1o 80°C.11I. TTIOCBSIILIEHA HACTOSIIIAs
pabora.
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noaAXoAbl K TPOCTPAHCTBEHHO-
BPEMEHHOMY AHAJINU3Y

IIpocTpaHCTBEHHO-BPEMEHHOIM aHaJIU3 celic-
MWYHOCTH OCHOBAH Ha OTOOpaKeHUU cerlicMuye-
CKUX COOBITUI B KOOpIMHATaX, OAJHOM U3 KOTOPHIX
SIBJISIETCSI BpeMsl COOBITUSA (KaK IIpaBUJIO, IOl
C IeCITUYHOU H0JIeii), a IPYTroil — MpOCTPpaHCTBEH-
Hasl KOOpAMHAaTa BIOJb 00beKTa. O61aK0 TOUYEK ITPU
5TOM OTJIMYAETCS HAJTUUUEM MOJI0C, ITOKA3bIBAIOIINX
YCTOMYMBEI TpeMOp B 00J1aCTsIX C HAaU0OoJIee aKTUB-
HBIM ByJKaHuU3MoM. MCKIIIOUEHUS COCTABJSIOT
ob6nactu nepeceueHuss CAX TpaHC(POPMHBIMU
paszjioMaMu OOJIbIION AAMHBI, BAOJb KOTOPHIX
aKTUBHOCTD CBSI3aHA CO CIBUTOBBIMU CMEIICHUSIMU.
OTobpaxeHHue CEMCMUYHOCTU 0e3 BPEMEHHOTO
daxTopa (Maszaposuu, Cokosnos, 1998; Mazarovich,
Sokolov, 2002) moka3sbiBaeT yepenoBaHue obnacTeit
C TIOBBIIIEHHBIM U TTOHUKEHHBIM YPOBHEM CeICMU Y-
HOCTH, HO HE TaeT HACTOJIbKO HATISIAHON KapTUHHBI,
KaKy10 MOXKHO ITOJTYYUTh B IPOCTPAHCTBE C BpEMEH-
Holt koopauHaToi. ITo ganHbIM (Schlindwein, 2012)
CEMCMUYHOCTh MOXET OBITH MpeIcTaBleHa B BUIE
KOMOMHAIMM OAMHOYHBIX COOBITUI, BePTUKAJIb-
HBIX I10JIOC (B OpUTHHAJIe — sequence) 1 KJIaCTEpOB
(BopuruHaiie — swarm). [Tosocsl mapajieabHbl OCU
BPEMEHM U MOKa3bIBAlOT 00JIACTU C YCTOMYMBBIM
BBIICJICHUEM CEMCMUYECKON SHEPTUU 3a CUET BYJI-
KaHMYECKUX ITPOLIECCOB, CBSI3aHHBIX C INIOTHOCTHOM
HEOIHOPOIHOCTHIO. KitacTepbl — rpyIna coObITUI
¢ HeOOJIBIIION pa3HULIel MATHUTY I, ITPOUCXOASIIUX
B OrpaHUYEHHOM MTPOCTPAHCTBE 32 KOPOTKOE BPeM s
(Schlindwein, 2012), mpoucxoxaeHue KOTOPbIX
CBsI3aHO C (HOPMUPOBAHUEM JAKOBBIX KOMIIJIEKCOB.
B HacTos1ei paboTe mpoaHaJIn3MpPOBaHbI 1Ba KPYII-
HEeHWIIUX KJIacTepa yabTpaMeIJeHHBIX CIIPEANHTO-
BBIX XpeOToB — Ha xpebTe Iakkenst 1999-2000 rr.
Ha 85° B.1. 1 Ha FOro-3anagHom MHauiickom xpedTe
(FO3K1X) 1996—2001 rr. Ha 66° B.1. KmacTep Ha xpeOTe
Tl'akkenst mo ganHbIM (Schlindwein, 2012) aBnsieTcs
€IUHCTBEHHBIM, JJISI KOTOPOTrO0 OJHO3HAYHOM
SIBJISIETCSI €T0 CBS3b ¢ 3((Y3UMBHBIM MarMaTU3MOM.
Ilo manubIM (Schmid et al., 2017) kmactep FO3UX
B YCJIOBMSIX XOJIOAHOM TUTOCGhEPHI TPU MEAJICHHOM
CIpeIVHIe CBsA3aH C OBICTPBIM MPEOMOJTCHUEM
pacIiaBoM 3aKyIMOPKW MarMOBBIBOMISIIIIUX MTYTEH.
Kpome toro B pabote (Schmid et al., 2017) nmoka-
3aHO OTOOpakeHrWe MarMaTUu4YecKoil KamMephl B
pas3pes3e arpubyTa Vp/Vs U CKOIJIeHUE COOBITUI
no ee nepudepun. B padore (Schlindwein, 2013)
g xpedbta KHuIoBMya rnokazaHa aHaJIOTMYHAas
NpuBsIi3Ka COOBITUM K mepudepun objlacTu Mar-
MaThuecKoil kaMmepsl. Pabotsl (Schmid et al., 2017,
Schlindwein, 2013) ObLIM BBIIIOJIHEHBI 110 3aIIUCIM
JIOKAJIbHBIX BpEMEHHBIX PACCTAHOBOK aBTOHOMHBIX
ruapodoHoB. B HacToslIel cTaTbe OyaeT IM0Ka3aHo
COIOCTaBJIEHUE ATUX KJIACTEPOB C U30CTATUUECKUMHU
aHOMAaJIUSIMU.

AHaau3 JaHHBIX TUAPoGoHOB (Simao et al.,
2010) mng cermenta CAX ot 52° c.ur. mo 10° c.ii.
¢ OOJIBIIMMU CKOPOCTSIMU CIHpEeIMHIa YeM y XpeoTa
Takkens u FO3UX, monydeHHbIX ¢ 1999 1. Mo 2007 1.,
Mmokasaj CXOAMMOCTb Pe3yJIbTaTOB C TeJeceicMu-
YeCKMMU NaHHBIMU. [Ipy 3TOM Mopor AeTeKIuu y
pETUCTPaTOPOB BOJM3U CTPYKTYPhl HECPABHUMO
6onbuie. IIpocTpaHCTBEHHO-BpEMEHHOE paclipe-
JIeJeHue MMeEeT BUI YeTKUX I0J0C B 0OpaMJIeHUU
o4yaroB MarmaTM3Ma 1 IYCTOT B 00JIacTsIX MaKCH-
MaJIbHO MPOTrPeThIX MAHTUMHBIX 30H, MOCKOJBKY
MOHUXEHHAasI BI3KOCTh HE TO3BOJISIET HaKallJu-
BaThbCs HampsikeHU1o. [Tosockl TakKe coBIagamT
C MaKCMMyMaM#M MaHTUMHBIX aHOMaluil byre
(Cokonos, 2018), 4uTo yKa3bIBaeT Ha aKTUBHOCTh
pa3JIOMOB 10 OTHOCHUTEBHO XOJOIHBIM CETMEHTaM
Baonb CAX. B HacTos1eil paboTe UCIOJb30BaHbI
TejqeceiicMuueckue faHHbie BIogb CAX ot 55° 10.111.
1o 80° c.ur. [TockoabKy TOYHOCTh ITPOCTPAHCTBEH-
HOI1 MPUBS3KU B 3TOM CJIy4yae COCTaBJISIET NEepBbIE
JIEeCSITKU KUJIOMETPOB, TIPU OCTPOESHU U ITPOCTPaH-
CTBEHHO-BPEMEHHOM KapTUHBI MOJOXEHHE TTOJI0C
He OyIeT 4eTKO (pMKCHpPOBAThCs HAa OoOpaMJIECHUU
MarmaTh4ecKoi KaMephl, a OyneT 3aHuMaTh CpenHee
MOJIOXKEHME oYara ¢ porpeThbiM BEIIECTBOM.

N30CTATUYECKHUE AHOMAIJINA
N KIIACTEPDBI YJILTPAMEIJIEHHbBIX
XPEBTOB

M3ocTatuueckue aHOMaJUMU ObLIU pacCUM-
TaHBI 10 JAHHBIM TpaBUTAIIMOHHBIX aHOMaIuUN
Bbyre (Cokonos, 2018) u penbedy nHa I cpeaHei
MJOTHOCTHU KOPHI OKeaHa 2.8 r/cM?, MIOTHOCTHU
cywu 2.67 r/cM? ¥ TJIOTHOCTU MaHTUH 3.3 r/cm?
Mpu MHTETPUPOBAHUU C paguycoM 166 kM mo
MoJeau DUpU U TIyOMHE MOBEPXHOCTU TpUBEIe-
Hug 33 kM. [1pu 3Tux mapaMmeTpax s ATIAHTUKU
(OHOBBIMM 3HAYEHUSIMU OyAYyT 3HAYCHUS U3
nuamasona 20—25 mI'an (AprembeB u ap., 1987).
Pacuet penbeda KoMIeHCALIMOHHON ITOBEPXHOCTU
OBbLT MIPOBEIEH MO0 KJIACCUUYECKOMY COOTHOIIEHUIO
H=T+h- (0 —0,)/(c to ), rne H — rnybuna Kom-
NeHCAallMOHHOM MOBEPXHOCTU, h — penbed nHa,
T — ypoBeHb NIpUBENEHNUS, 0, — IIOTHOCTb KOPBI,
0, — IJIOTHOCTb BOJIbI, 0, — IJIOTHOCTh MAHTUM, U,
B COOTBETCTBUU C 3THUM, PACCUUTHIBAEM COOT-
BETCTBYIOIIME MOMPAaBKU 3a BIUSIHUE CIOSI MEXKIY
YPOBHEM IPUBENECHU S M KOMIIEHCAIITMOHHO TTOBEPX-
HocThlo. [TonydyeHHOe IoJie mpeacTaBaseT coboit
M30CTaTUUYECKHNE aHOMAJIUU, KOTOPhIE B ciayyae
MOJIOXKUTEIbHBIX 3HAUEHM i TTOKA3bIBAIOT HAJIMUUE
M30bITKA MacC HaJ MOBEPXHOCTHIO KOMIICHCAIIUH,
a OTpULIATEJIbHBIX — HEA0CTaTOK Macc. M30bITOK
Macc DOJXKE€H MPUBOAUTH K TOMY, UTO B JaHHOM
TOYKe OJIOK KOpHI OyIeT UCIBITHIBATh OMYCKaHUE,
a HemoCcTaToOK — moabeM. Ho 3To cnpaBeninBo
TOJIBKO JJISI CJIy4YaeB, KOTIa NeiCTBUE, BBIBOAMBIIIEE
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CHUCTEMY OJIOKOB KOPBI U3 COCTOSTHUS M30CTaTUYE-
CKOT'O paBHOBeCH I, 3aKoHUeHO. C TAKMMH XKe rapa-
MeTpaMu, KaKue UCT0JIb30BaINCh JISI ATIAaHTUKH,
OBLJI TIPOBENEH pacueT M30CTAaTUUYECKUX aHOMAJIHU I
o151 Uaguiickoro okeaHa u ApKTUKM, Tie ObLIU
M3y4eHbI 1Ba HanboJiee U3BECTHBIX KIacTepa BIOJIb
pu¢pTOBOI OKEAHUUYECKOUN CUCTEMBI.

MN3ocTaTnyeckue aHOMaauu LEeHTpPaabHOMI
yacTu xpebta 'akkens, roe B obsacTu 85° B.1. ObLI
3acukcuponaH kiactep 1999-2000 rr. (Tolstoy et al.,
2001) (puc. 2), moKa3bIBAIOT, YTO BAOJIb OCH XpedTa
pacrnoJioxkeHa LerouykKa U30CTaTUYECKMX MUHUMY-
MoB. Ha rpaguke nzocraTuyecKux aHoMaJ uit BIOJIb
ocH xpebTa (puc. 2, Bpe3Ka) IoKa3aHo, UTO KJIacTep
MPUBSI3aH K CaMOMY IJTyOOKOMY MUHUMYMY Ha Beeit
OpoTsIXeHHOCTU xpedTa I'akkens. B unTepnae
80°-90° B.1. Ha XpeOTe 3aperucTprupoBaHo 143 coObI-
g, 117 u3 KoTopslx mpousouryu B 1999 r. (3apaii-
ckag, 2013). JlaHHbIe 3eMJIETPSICEHUST OMHO3HAYHO
CBSI3aHBI C U3BEPXKEHUEM ByJIKaHa, TOAPOOHO OIMK-
caHHBIM B cTaTbhiaXx Toactoro ¢ coaBropamu (Tolstoy
etal., 2001) u DaBapnca ¢ coaBropamu (Edwards et al.,
2001). ABTOpPBI 3TUX pabOT OTMEYAIOT, YTO XapaKTep,
KaK BYJIKAHU3MA, TAK U CEMCMUYECKOM AKTUBHOCTU
ObLI OecnpeleIeHTHBIM AJI51 CpeAMHHO-0KeaHYe-
ckux xpe6ToB. Cyas mo celicCMMYECKUM ITaHHBIM,
HU3BEPXKEeHME Haualo0Ch B heBpaJie v IMpoa0JKUI0Ch
1o aBrycta 1999 r. MarHuryma coObITH I BAapbUpyeTCs
oT Mb=3.7 no Mb=5.8. MakcumaJibHO€ KOJIMYECTBO
3eMIIeTpsICEHU M (25 cOOBITUIT) MMEeT MAarHUTYIY
Mb=4.5. XapakTep celiCMMUECKO aKTUBHOCTU
OCTaBaJICSI HEM3MEHHBIM Ha MPOTSIKEHUU BCETO
usBepxxeHund (3apaiickast, 2013). Ha kapte usocra-
TUUYECKUX aHOMAJINi1 (pUC. 2) B pailoHe U3BEPXKEHU S
BBIIEJISIETCS OTpUIlaTelbHas aHoMa s Ha ~20 mIan
HUXKe (DOHOBOTO YPOBHSI.

ComnocTaBlieHUEe CEICMUYHOCTU C MOAYJeM
TOPU3OHTAJILHOI'O TPaAreHTa U30CTa3UM MOKAa3bI-
BaeT JOMOJHUTEIbHBIC IPOCTPAHCTBEHHBIE ASTaIU
(puc. 3). 'pagueHT BBIYUCISIICS Ha 0a3e Tpex ssueek
rpuaa c U30CTaTUICCKUMU aHOMAaJTbHUSIMU, YTO TIPU
mare 2.5 KM cocTaBJjisieT 5 KM. M3 conocTtaBieHus ¢
rpaaveHTOM BUIHO, YTO K CeBEepY OT KJIacTepa BbIsIB-
JIEH CJIbHBIU IIpUOOPTOBOI MAKCUMYM, BIOJIb KOTO-
pOTo pacrojioXeHa 1enoyKa 3MUILIEHTPOB 3eMJie-
TPSCEHU I, MEHEE IIJIOTHAS, YEM pacCMaTpUBAEMbIA
KJIacTep. DTO MOATBEPKAAET UACI0 O B3aUMOCBSI3U
CEMCMMYHOCTH C M30CTaTMYECKUMU aHOMAJIUSIMU
(Artemjev et al., 1972), rmy6b0K1e MUHUMYMBbI KOTO-
PBIX YKa3bIBalOT Ha MOI’bEM MPOrPETOTO BEllleCTBa,
a MOJIOCOBBbIE (POPMBI IpaideHTa — Ha TPAHUILIBI
o0JiacTeli ¢ pa3HbIMUY 3HAYEHUSIMU 3TUX aHOMAJIUM,
YTO TaKXe MPUBOAUT K HAKOTIJIEHUIO HATIPSKEHU I
MeX Iy OJIOKaMU.

Hpyroit kpynHeimunii kaactep 19962001 rr.
pacnionioxxeH Ha KO3 X B obiactut 65.7° B.11. (puc. 4).
B npenenax paccmarpuBaemoro cermeHta FO3UX
B JaHHOUW oOsacTu HabjJoAaeTCsd CKOIJIEHUE

59 3zemneTpsiceHuil. Pa3psgaaka HanpsKeHU Ha
3TOM Y4YacTKe MPOUCXOAMJIa B TeueHUe 6 JeT.
MaxkcrManbHOe KOJTUYEeCTBO 3eMJICTPSICEHU I ITPO-
u3ouwio B 1996 u 1997 rr. (no 12 coGbITHIL), 3aTEM B
1998 1 1999 IT. aKTUBHOCTb HECKOJIBKO CHU3UJIACH
(8 m 6 cobbeITHIT cooTBeTcTBEHHO), B 2000 T. GBLIO
zapeructpupoBaHo 11 cobsiTuii, B 2001 1. eme
7 ToukoB. JIo M mocJjie 3TOro nepuoaa B aHaJIU3U-
pyeMmoii 6a3e MaHHBIX 3eMJIETPSICEeHUI Ha U3ydae-
MBIl y4acToK He comepxkutcsa (3apaiickas, 2013).
Ha kxapte m3zoctaTuyeckKux aHOMaJUi Ha 3TOM
y4yacTKe pacliojlaraeTcsl CUJIbHasl OTpUIIATEIb-
Has aHoMmanus (mo —69 mIl'an), yTo yka3wiBaeT
Ha HaJM4YHe BOCXOMASIIEro MOToKa MaHTUIHOIO
BelIeCTBa — IPOTPETOro U HU3KOMIOTHOCTHOTO.
ITo xapakTepy celicMM4YeCcKOl aKTUBHOCTHU B JaHHOM
paitoHe MOXXHO MPEeATOI0XUTh, YTO B 3TOT MEPUOLT
MTPOUCXOAUJIO TIPOAOJIKUTEIbHOE BYJKAHUYECKOE
nsBepxeHue (Schmid et al., 2017), koTopoe 1 oTpas-
MJIOCh B XapaKTepe CEMCMMUUYECKON aKTUBHOCTH.
B uutupyemoii pabote npeamojaraeTcs, 4To Ipo-
1IeCC B OCHOBHOM COCTOSIJI M3 BHEAPEHM S Maek.
Ha ceseprom 60pty FO3M X B40 KM OT LIeHTpa 30HbI
celicMMUYeCcKOl aKTUBHOCTU OaTUMETPUUYECKOM
ChEeMKOM ObLiia 3acuKcupoBaHa KpyHHas BO3BbI-
IIEHHOCTDH C PEBBIIIIEHUEM OT OCHOBaHM I HE MEHee
2000 M n mwmpuHOit He MeHee 30 KM, KoTOopas B
M30CTaTUYECKUX aHOMAaJMsIX HUKAaK He BbIpaxkeHa
1 uMeeT GOHOBHIN ypoBeHb mojsg 20-25 mIlan.
W3 sToro caenyet, uto mmo gaHHbIM (Miiller et al.,
2008) okoji0 7 MJIH JIET Ha3aa B TOM K€ CEeTMEHTe
IO3UX umen MecTo UMIYJIbC BEICOKOMPOAYKTUB-
HOTO MarmMaTus3Ma, CO3JaBIIUI BYJIKaHUYECKYIO
MOCTPOIKY, KOTOpasi B HacTOsIIIIee BpeM s Mpulllia
B COCTOSTHUE M30CTAaTUYECKOIO paBHOBECH S C MaH-
TUHHBIM cyocTpaToM. IlpuBeneHHbIE ITpUMEPHI
NMPOCTPAHCTBEHHOTO COBIAAEHMS JOKAJIbHBIX
MWHUMYMOB M30CTa31U U KJIACTEPOB CEMCMUYHOCTHU
OTHOCSITCS K YHUKAJIbHBIM CUTYallMsIM B MUPOBOI1
CHUCTEME CPEIMHHO-0KEaHUYECKUX XPEOTOB B YJIb-
TpaMeIJeHHBIX CerMeHTaX, HO OHU MOKa3bIBaIOT
KpailHue ciiy4au oOlIeil TeHIeHII N,

N30CTATUYECKME AHOMAJINU
N 1MOJIOCbl CEUCMHNYHOCTHU BAOJIb CAX

Crpyktypbl CAX OTHOCATCS K TUIY MEIJICH-
HOTO CIIpeIrHra (II0JIyCKOPOCTH OT 15 10 35 MM/TON)
U He coaepXaT BhIpa3UTEJbHBIX KJIAaCTEPOB ceiic-
MUWYHOCTU U MUHMMYMOB M30CTa3UM, aHAJJOTUIHBIX
MIpUBENEHHBIM BhIIIIE TpMepaM 110 XxpeoTy I'akkens
u FO31X no TeneceiicMuyecKuM AJaHHBIM. TeM He
MeHee, TIPOCTPAaHCTBEHHO-BPEMEHHas CTPYKTypa
(puc. 5, noa. II) obagaeT BceMu CBOMICTBAMU, O M-
canHbIMU (Simao et al., 2010) ninsgs CAX 1o JaHHBIM
aBTOHOMHBIX I'IPO(OHOB: OHA IIPeACTaBIsIeT COO0
yepegoBaHMe MOJIOC U MYCTOT, KOTopkie ¢ 1960 T.
IMOKA3bIBAIOT 30HBI MOBBILIEHHOW U TTOHUXEHHOU
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Puc. 2. M3octatuueckre aHoMaaum ApKTUYECKOTO pernoHa B paifoHe LeHTpaJibHOM yacTu XxpebTa akkenst u ceiicMuuHocTh 1o naHHbBIM (ANSS, 2012). Ha Bpe3skax
MpPUBEICHBI: TTOJIOXKEHWE OCHOBHOTO TJIaHIleTa B Tipeaeiax ApKTUKU; MPOMUIIb 3HAUeHU I M30CTaTUUECKUX aHOMAJIM BJIOJIb Ocu XpebTa ['akkesst ¢ 30HOI OCHOBHOTO
maanmeTa. CTpeaKoil yKa3aHO COOTBETCTBHE JIOKAJILHOTO MUHAUMYMa KJIacTepy celicMmuiecKux coonrTuii 1999-2000 rr.

Fig. 2. The seismicity and the isostatic anomalies in central part of the Gakkel Ridge, the Arctic Ocean (seismicity data provided by ANSS, 2012). Inset maps show:
the location of the study area in the Arctic Ocean; cross-section of the isostasy anomalies along the Gakkel Ridge axis. The arrow marks the alignment of local isostasy
maximum with seismic swarm occurred over the period 1999-2000.
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Puc. 3. Monynb ropu3oHTaJbHOIO rpajieHTa N30CTaTUYECKNX AaHOMAJIMIT APKTHYECKOTO pETHOHA B pailOHe LIEHTPaJIbHOM yacTu xpedTa ['akKesst U CEHCMUYHOCTBD MO

naHHbIM (ANSS, 2012). Ha Bpe3ke npuBeaeHO MOJ0XEH e OCHOBHOIO IJIaHIIeTa B Ipeaeiax ApKTUKU.

Fig. 3. The seismicity and the magnitude of the horizontal gradient of isostatic anomalies in the central part of the Gakkel Ridge (seismicity data provided by ANSS, 2012).
Inset map shows the location of the study area in the Arctic Ocean.
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Puc. 4. M3ocTtatruueckue anomanuu Muauniickoro okeaHa B paiioHe 3amnagaHoit yactu FO3MX u ceiicMuuHOCTH MO
naHHbIM (ANSS, 2012). Ha Bpe3ke npuBeaeHO MoJ0XeHe OCHOBHOTIO MJjaHIeTa B npeaenax MHaniickoro okeaHa.

Fig. 4. The seismicity and the isostatic anomalies in the Indian Ocean within the Western part of SWIR (seismicity
data provided by ANSS, 2012). Inset map shows the location of the study area in the India Ocean.

ceicMUYHOCTHU. Tak:ke MOBCEMECTHO MPUCYTCTBYIOT
ONVMHOYHBbIE COObITUSA. [TOCKOABKY TOUHOCTD TeJIE-
CeiCMMYEeCKUX MaHHBIX HEe MO3BOJISIET MPUBI3aTh
MoJIOCY K 0OpaMJIEHMI0O MarMaTU4YeCKUX KaMmep, B
JTaHHOM OTOOpaxkeHUM OyJeM CUMTATh ITOJIOKEHUE
MOJIOCHI, OTHOCSIIIMMCS COOCTBEHHO K TUCKPETHOMY
WCTOYHUKY MarMaTtusma. IIyCTOTH B TaHHBIX C
BBICOKMM MOPOTOBLIM 3HAUEHUEM MAarHUTYIbI (>4),
BEPOSITHEE BCErO HE MOKAa3bIBAIOT CYILECTBYIONIYIO
B peaJIbHOCTHU CJ1a0yI0 CEMCMUYHOCTh, YTO HEOOXO-
IMMO YYUTBIBATh IPU MHTEPIIPETAllMU MarMaTuyie-
CKOTO TIPOUCXOXICHUS MOJIOC U ITYCTOT.

IIpexxae Bcero, BeIAEASIOTCS 30HBI HauboIee
CUJIBHOM M CTaOMJILHOM BO BpEMEHU CEMCMUYHOCTU
(puc. 5, moa. 11, III). 3tum 30Ham B naHe (puc. 1)
COOTBETCTBYIOT HAaMOOJbIINE JaTepaibHbIE CMe-
mweHus ocu CAX 1o TpaHC(HOPMHBIM pa3IoMaM:
rpynna Yeitn-Pomanui-Can-ITayny (ot 1.5° 1o0.111.
no 1.5° c.u1.), rpymnma ApxaHreabckoro-Joiapamc-
Bepnanckoro (ot 7° c.u1. 1o 9° c.1.), paznom Buma
(11° c.u1.), cnBoeHHAas pa3jaoMHas cucrtema Yapnu
I'u66c (52° c.u1.) u pparmeHT xpedta MoHa, Mmpu-
MBIKaIOIInii ¢ rora K xpeoty KHumnosuua (ot 71° c.111.

J0 74° c.a11.). DTU 30HBI U3BECTHHI MpeobiagaHueM
CIBUTOBBLIX MexaHU3MOB ouaroB (bonasipes, 1998)
M HE OTPpaXKarT MarMaTU4YeCKM BIOJbOCEBOM ITPO-
1ecc 3a MCKJIIOUeHUEM BOCTOYHOI YacTu xpebrta
MoHa, yTo IBgeTCI UCKIIOUEHUEM B HaOI101aeMoi
kaptuHe (puc. 5, mos. II). Pa3pes ceiicMuueckoit
tomorpapuu Broab CAX (puc. 5, nos. 1) mokassl-
BaeT, YTO B 00JIACTU ITUX CABUTOBBIX 30H HaOJ10-
naeTcs HauboJiee MEeJIKOE TOJIOKEeHUE XOJIOMHOMI
MaHTHU, KOTOpas obecredyrBaeT MOBBIIIEHHYIO
CTEIeHb TPEIIMHOBATOCTU MEX 1Y O0JIACTSIMMU C KOH-
TpacTHbIMU cBoiicTBaMu. Ilepexon or xpedTa MoHa K
xpeoTy KHMIIOBMYA OTJIMYAeTCs HAJIMUMEM CKayKa B
r1yOMHE X0JIOAHOM 001aCTH, YTO BO3MOXKHO CO3/1a€T
KOHTPACT PEOJIOTUYECKUX CBOMCTB, OTBETCTBEHHbI
3a TIOBBILLIEHHYIO CEICMUYHOCTbD.

Hpyroit BaxkHOI# 0COOEHHOCTbIO IIPOCTPaH-
CTBEHHO-BPEMEHHOI'0 paclipeieyieHus (puc. 3,
no3. II) apngeTcs HaauMuMe MyCTOT B celiCMUY-
Hoctu (puc. 5, mo3. III). Ecniu paccMoTpeTh Hau-
O6osiee siBHBIe ciiyyan — oT 10° 1o.11. 1o 8° 10.111.
(cerMeHT 0. Bo3HeceHUsT) U ceTMEHTHI B A30pCKOM
u McaaHACKOM IIIOMax — CTaAHOBUTCS OYEBUIHO,
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Puc. 5. [IpocTpaHCTBEHHO-BpeMEHHas CTPYKTypa ceiicMMYHOCTU BroJb ocu CAX, uszoctaTuyeckue aHOMajJluu, UX FPaJUEHT U ceiicMoTomorpaduyeckuit paspes: I — pas-
pe3 ceitcmotomorpaduueckoit mogenu SL2013sv (Schaeffer, Lebedev, 2013) Bnoas ocu CAX; Il — npocTpaHCTBEHHO-BpeMeHHAasl KOPPEasILUU CENCMUYECKUX COOBITUI
Broib oc CAX mo nanHbiM (ANSS, 2012; USGS, 2019) HauuHas ¢ 1960 1., pa3Mepbl CKUMBOJIOB OTIpaayupoBaHbl MarHuTya0ii. CoOBITHS MO TOPU3OHTAIMU MOKA3aHbl B MPO-
ekuuu Ha och mupoT; Il — nmpoduns nsocrarnueckux anomanuii Bnoyab ocu CAX, pacCUMTaHHBIX 1O TMapaMeTpaM, MPUBEACHHBIM B TeKCTE. 3eJIeHbIe MPSIMOYTOIbHUKYA —
00J1aCTH C MPEUMYLIECTBEHHO CABUIOBbIMU MEXaHM3MaMU B 30HaX ¢ 00JIbIUUM JaTepasbHbIM cMelleHueM CAX 1o TpaHCHOPMHBIM pa3jioMaM; XeJATble MPSIMOYTOJIbHUKN — CETMEHTbI
CAX c JIoOKaJTbHBIMY MUHUMYMaM# U30CTa3UU U «OOIBIIMMU» MTYCTOTAMU B CEICMUUHOCTH; YEPHBIC TUHUYM — KOPPEJISILUS TMOJ0C CEUCMUYHOCTU ¢ MUHUMYMaMU U30CTa3uM; CUHUE
JIMHUU — KOPPEJsILHUS MOJI0C CEUCMUYHOCTU ¢ MAaKCMMyMaMU u3octasuu; IV — npoduab Moayist TOPU30HTaJIbHOIO TPpafiueHTa U30CTa3uM; V — MOJOXKEHUE NMepeceyeHU il OCHOBHbBIX
TpaHcopMHBIX pa3ioMoB ¢ ocklo CAX. [Tonoxenue Touek A u b nokazano Ha puc. 1.
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YTO MYCTOTHI OTPaAXalOT 30Hbl MarMaTu3Ma BbICO-
KOl mpoAyKTUBHOCTU. I1o JaHHBIM ceiicMUYeCcKOoit
Tomorpaduu (puc. 5, mo3. I) nyctoraM npakTu4eCcKu
BE3/I€ COOTBETCTBYIOT HanboJiee CUIbHbBIE OTpULIA-
TeJIbHbIE aHOMAJIMM, YTO YKa3bIBAET HA 30HbI TOHU-
KEHHOU BI3KOCTHU B IIpelesiax e1MHOU BI1OJIbOCEBOM
OoTpulaTeIbHOIT aHOMaIuU cKopocTeit. OTCyTCcTBUE
BIIYCTOTaX TeJeCEMCMMUUECKUX COOBITUH C BBICOKUM
MOPOroM perucTpaluy He yKa3blBaeT Ha OTCYTCTBUE
CEICMUYHOCTH B LieJIoM. Peub naeT 06 oTCyTCTBUM
YCJIOBUI AJ151 HAKOILJICHU S OOJIBbIIUX HAIIPSIKEHUIA.

OCHOBHBIM B3JIEMEHTOM NMPOCTPAHCTBEHHO-
BPEMEHHOTO COIMOCTABJIEHUS CEMCMUUYHOCTU U
U30CTAaTUUYECKMX AaHOMAJIM I IBJISIETCSI KOMOMHALIMU
JIOKAJIbHBIX MUHUMYMOB U MOJIOC, KOTOPbIE yKa-
3bIBAIOT Ha LIEHTPbl MarMaTu4eCKoi aKTHUBHOCTU
(puc. 5, nmoas. III). Hanboaee Boipa3uTeaIbHBIM
SBJIIETCS CErMEHT OT pasjioma KeiiH no pasjioma
OxeaHorpadg, orpaHMYMBAIOIIETO C 10Ta A30pCKUA
oM. OH npencTaBieH YeTKOM MOCIenoBaTe b-
HOCTBIO TI0JIOC C TICEBAONEPUOANYHOCTELIO B 1.5-2
JIYTOBBIX Ipajyca, COYETAIOUIUXCH C JJOKAJbHBIMU
MUHHUMYMaMU. DTOT CETMEHT UMEET KJIAaCCUUECKOE
CTPOEHHUE C TOUKHU 3PEHU S TEKTOHUKU IJIUT U COO0-
CTBEHHO €ro UCCJIeJOBAaHUS UCTOPUUYECKHU JIETJIU B
OCHOBY 000CHOBaHUs 3TO# Teopun. Kpome Toro on
ABIIsIeTCI Hanbojee apeBHUM cerMeHToM CAX —
170 mutH et (Miiller et al., 2008) 1 conep>XUT B BepX-
HEel MaHTWUU XOJOAHYIO JUH3Y BOJM3U MOAOLIBbI
oceBoii aHoManuu (puc. 5, mos. I).

CXOIHBIM COOTHOIIIEHHEM TTapaMeTpPOB celic-
MUYHOCTH, TOMOTrpacduu U U30CTa3uu objamaeT
cerMeHT HOxHOM ATimaHTuKu oT 35° 1o 15° 10.111., HO
OH B 0OJIbllIEl CTENMEHU HApYylIEeH HAJIOKEHHBIM Ha
HEro BJMSHUEM IJIOMOBOIO Marmatusma, (popmu-
PYIOLIETO MYCTOTHI.

B ceBepHOli AT1aHTUKE IMOJOOHOE HaJloXe-
Hue 0osiee BbIpaXX€HO U HAUYMHAETCHd OT 10XKHOTO
oOpaMJieHM s A30pCKOTO IJIIoMa U Jajee K CeBepy B
ob6nactu Beixoga Mcnannckoro mioma B ock CAX.
YuutsiBass JaHHbIE O pacHpeneieHUn 0a3aabTOB
JIBYX OCHOBHBIX aCCOLIMALINA — IIJIIOMOBOM U CIIpe-
auHrosoit (JIMutpues u ap., 2006), MakcuMaibHOE
KOJIMYECTBO 00pa3loB ¢ 6a3ajbTaMU CIPEIUHIO-
Boro coctaBa — TOP-2 (N-MORB) cocpenoroueHo
B yKa3zaHHBIX cerMeHTax KOxHoit u CeBepHoit
Atnantuku. O6pa3siibl c mpeobagaHueM ILTIOMOBOM
accouuauuu — TOP-1 (E-MORB) pacmonoxeHbl

<
<

NpPEeUMYLIECTBEHHO B 00J1aCTsIX, KOTOPbIE Ha OTO-
OpaxkeHUHM TeIeCEMCMUYECKUX COOBITUI coaepxKaT
MyCTOTHI HAJl TIJIIOMOBBIMM BBIXOAMU C MarMaTus3-
MOM MOBBIIIIEHHOU NPOAYKTUBHOCTH.

AHanu3 JaHHBIX MOJYJS TOPU30HTAJIbHOTO
rpagueHTa uzocrasuu (puc. 5, moi3. IV) mokassl-
BaeT, YTO B COOTBETCTBUU C AJaHHBIMU (Artemjev
et al., 1972) ceiicMuuyecKkuii mpoliecc CBsI3aH TakKke
U C 3TOM TpaHC(HOPMAHTOI M30CTAaTUYECKUX aHO-
MaJiuii. MakcuMyMBbl TpaileHTa U30CTaTUYECKUX
aHOMaJIuii IIpUBSI3aHbBI K 00paMJIEHUIO OJOKOB C
pa3HOoil MJIOTHOCThIO U BSI3ZKOCThIO (puc. 3). Ho B
CUJIY HU3KOW TOYHOCTHU TEJIECEUCMUYECKUX NaH-
HBIX pa3rpaHUYeHre 3TUX OJIOKOB U UX MPUBSI3Ka K
rpaHuIaM MOJ0C CENCMUYHOCTU HEOCYIIIECTBUMA.

CHUHTE3

IlceBnonepuonmyeckoe 4yepeaoBaHUE MOJOC U
MyCTOT CEHCMUYHOCTHU B OOJIBIIMHCTBE CETMEHTOB
CAX, coueTamplieecss ¢ MUHUMyMaMU U30CTa-
31U, SIBJIsIeTCS (DOHOBOU KapTUHOM OISl aHAJU-
3UPYEeMOTO JINHEWHOTr0 00beKTa C JUCKPETHBIM
NPOCTPAaHCTBEHHBIM XapakKTepoM MarMaTu3Ma
(Imutpues u ap., 1999). [locne ananuza Haubosee
SPKUX MPOSBIIEHUI 3TUX MApaMETPOB B YCIOBUSIX
yJIbTpaMeAJEHHBIX CIPEIUHTOBBIX XPEOTOB CBSI3b
rpaBUTallMOHHOTO 3(ddeKTa mogHUMaIIecs
NPOrpeTor U YaCTUYHO paCIlJIaBJICHHON MaHTUU
M KJIACTEPOB CEMCMUYHOCTU HE MOMJIEXKUT COMHE-
HU10. [l MoJIoc ¥ U30CTaTUYECKUX aHOMAJIUM 1O
JTaHHBIM JIOKAJbHOW aBTOHOMHOM perucTpauuu
BBHISIBJICHO aHaJlorMuHOe obocHoBaHue (Simao et
al., 2010), koTopoe 10 TeJeceHCMUYSCKUM TaHHBIM
B pe3yJibTaTe Halllero aHaJiM3a TaKXKe OTpakaeT Mar-
Matnueckuii mpouecc. CermeHThl CAX ¢ Haubolee
TUIIMYHBIM NpOosBIeHHeM (DOHOBOM ceiicMUUeCcKOt
KapTUHBI 10 JaHHBIM (JMuTpues u ap., 2006) npen-
CcTaBJieHbl 6a3aJIbTOBBIM MarMaTu3MoM C IpeoodJa-
JaHMEM «CIIpeIUHTOBOI» accoumanuu. [locaenHss
Ha MHOTHX YYacTKax MpOosiBJIEeHA B COYETAHUU C
Ga3anbTaMy «IIJIIOMOBOI» accolMalui, KOTOPhIE
HaKJIaabIBaloTCs Ha (DOHOBYIO KApTUHY B MECTAX, TI€
ocb CAX mepecekaeTcsl ¢ BETBIMU CYNEPILIIOMOB,
o0pasylolx Ha ToMorpacduyeckoil KapTuHe (puc. 5,
no3. I) cunpHbIe OTpULIaTeIbHBIE aHOMann. O6a-
CTU 3TOT'0 HAJIOXKEH WS OTJAMYAIOTCI HAJTUYMEM Celic-
MUYECKMX MYCTOT B MPOCTPAHCTBEHHO-BPEMEHHOM

Fig. 5. The spacial-temporal structure of seismicity along the MAR axis, isostatic anomalies, isostatic anomaly
gradient, and seismo-stratigraphic section: I — cross-section of seismo-stratigraphic model SL2013sv (Schaeffer,
Lebedev, 2013) along the MAR axis; I — special-temporal correlation of seismic events along the MAR axis (ANSS,
2012; USGS, 2019) starting from 1960. The symbol size reflects the magnitude. Seismic events projected onto latitude
axis; III — cross-section of isostatic anomalies along the MAR axis. Green boxes show areas of mostly shear fault
mechanism with major lateral shift along the transform fault; yellow boxes show the MAR segment characterized by
local minimum of isostasy and a gap in seismic activity; black lines show correlation of seismic activity with isostatic
minimum; blue lines show correlation between seismic activity and isostatic maximums; IV — cross-section of isostasy
horizontal gradient magnitude; V — location of main intersections of MAR axis and transform faults. The positions of
A and b points are showed on Fig. 1.
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COKOJIOB, 3APAMCKAS

KapTUHE, HO B peaJIbHOCTH B HUX ITPOSIBJICHA c1abast
CEMCMMYHOCTDb HUXE TTOPOTa NeTEKIIMU.

HpyruM HajloXeHHBIM (paKTOpOM B KapTHUHE
CEMCMMYHOCTH SBJISIOTCS UHTEHCHBHBIC IIIMPOKUE
MOJIOCHI, CBSI3aHHBIE ¢ OOJBIIMMU JaTepalbHbBIMU
coipuramu CAX mo AJTUHHBIM TpaHC(HOPMHBIM
pasiiomaM u cuctemaM (puc. 5, moa. I11I). Ouu nipen-
CTaBJISIIOT COOOM YCTOMYMBBIN BO BpEMEHU CeiCMU-
YEeCKMM MpolLecC, CBI3aHHBIA HE C MAarMaTU3MOM,
a co cABUIOBbIMU cMellleHusaMu. [locnenHee mon-
TBEPXKAACTCSI MEXaHM3MaMU 04aroB 3eMJICTPSICeHU
(Bonawipes, 1998). IToockl MaCKUPYIOT UMEIOIILY-
10CS B paliOHE Pa3JIOMOB CEICMUYHOCTbD, CBI3aHHY IO
C MarMaTHU3MOM.

Oco0bIii UHTEpeC MPEACTABISIOT CO0O0M cayyaun
COYETaHM S MOJIOC C MOJIOXKUTEIbHBIMU U30CTaTHUE-
cKUMHU aHoMmanugaMmu (puc. 5, mo3s. I1I), mockoabKy
B OCHOBHOM OHHU COYETAIOTCSI C OTPULIATEIbHBIMU
aHoManusaMu. CyliecTByeT HeCKOJIbKO CIIOCOO0B
WHTepHpeTalluyd TaKOro COYeTaHUs MapaMeTpPOB.
IlepBBIil COCTOMT B TOM, UTO 3TH CJy4yau BIIOJHE
0O0BSICHUMBI TPAHCIIPECCUOHHBIMU YCJIOBUSIMU B
HEKOTOPBIX TPaHC(OPMHBIX pa3jioMax, TPy KOTOPBIX
BO3HUKAET M30BITOK MAacC Haja KOMIIEHCAIIMOHHOM
IMOBEPXHOCTHIO C MOJOXKUTEIbHBIMU aHOMATUSIMU
M30CTa3uu. DTU YCJIOBU S HAOJIIOAAIOTCS OKOJIO pas3-
nomoB Arynbsic, Tobd, Puy-I'pannu, Cs.EneHsl,
3enenoro Meica, baiit, I'pennanackoro u Hlnui-
6eprenckoro. ITo nanubsim (Coxkonos, 2017) TpaHc-
npeccus MoxeT (opMUPOBaTh MEAMAHHBII XpeOeT
B aKTMBHOI YaCcTU TPaHC(POPMHBIX pa3JIOMOB. DTU
CTPYKTYpPHI, B YaCTHOCTU HAOJII0AAIOTCS B pejibede
nHa pasnomMoB Arynbsic (GEBCO 157, 2019) u Il mu-
b6epreHckoM (3aitoHuek u ap., 2010). JIpyroii criocob
WHTEPIpeTalluy COCTOUT B TOM, YTO MarMaTus3M B
3TUX 00JIaCTAX YK€ ChOpMUPOBaJI IIOJbEM KOPOBBIX
Macc BBIIIE COCTOSIHUSI paBHOBECHSI, U BCIEACTBUE
M30BITKA MacC aHOMAaJIMU ITPHUOOPEIIU IMTOJTOXKUTETb-
Hble 3HaueHU . B nanbHeiiieM ctpeMieHre K paBHO-
BECHOMY COCTOSTHUIO MPUBEACT aHOMaJIbHOE T10Jie
K ¢oHOBOMY. B mojib3y nepBoro BapyaHTa rOBOPUT
MPUBSI3KA 3TUX CYYaeB K pa3JIOMHBIM 30HaM, IaKe
HE UMeIoLIMM 00JIbIIoe cMelleHue. Bropoii BapuaHT
MOATBEPXKAAETCS TEM, UTO ITHU CJIyUyae MPOSIBJICHHI B
00;1aCTU TPOAYKTUBHOTO TJIIOMOBOTO MarMaTu3Ma
B objactu Ucnanauu.

BbIBOZLbI

IIpocTpaHCTBEHHO-BpEMEHHA CTPYKTypa
ceiicMuuHocTH Baojb CAX 1o TeseceiicMuuecKum
MIAHHBIM UMEET OCOOEHHOCTHU — IMOJIOCHI M TyCTOThI
— CXOJIHBIE C I€TAJIbHBIMU JAHHBIM U, TTOJTyYaEMBIMU
C UCTIOJb30BAHUEM aBTOHOMHBIX TUAPO(OHOB.
OTau4yMe COCTOUT B Pa3MBITOM MPUBA3KE TaHHBIX
M3-3a XYIILIEH MTPOCTPAHCTBEHHOM TOYHOCTU U B
00J1e€ BBICOKOM MTOPOTre JETEKIIMU, UYTO HE TTO3BOJISIET
¢UuKCcUpoBaTh COOBITUSI C MATHUTYIOM < 4.

MHTtepnpeTanins Nojoc CEMCMUYHOCTU B COYE-
TaHUU C MUHUMYMaMHU U30CTa3UU COCTOUT B €€
OO0BSICHEHUW HAJIMUYUEM JUCKPETHBIX 30H MpoOrpe-
TOW ¥ YACTUYHO PACIUIABJIEHHOW MAaHTUU, B KOTO-
pBIX TTOABEM BelllecTBa GOPMUPYET aHOMAJbHOE
MoJie ¥ YCTONYMBBINA TpeMop. OCHOBHBIE TIPOSIBJIC-
HUS M0J0C COOTBETCTBYIOT cermeHTaM CAX, rae
NnpeBajupyeT HU3KOTEMIIEpaTypHbI U MaJIOTJy-
OMHHBIIA MAarMaTU3M «CIIPEINHTOBOI0O» TUTIA.

MHuTepnpeTalinsd NycTOT CECMUYHOCTU CO-
CTOUT B IPOSIBJIEHUU BBICOKOMPOAYKTUBHOTO Mar-
MaTu3Ma «ILIIOMOBOT'0» TUTIA, IIPU KOTOPOM MaHTH S
00J1a72€T MOHUXKEHHOM BA3KOCTbIO U HE TIPOUCXOIUT
HaKoOIJIEHUS OOJbIIMX HAMPSXEHUH, a YacTble U
ciabble ceiicMMUYecKue COOBITUSI He MPEBBIIIAIOT
nopora aetekunu. [lIupokue nojsocsl UHTEHCUBHON
CEeUCMUYHOCTU COOTBETCTBYIOT PA3JIOMHBIM 30HAM
C COOBITUSIMU CABUTOBOTO TUIIA, IO KOTOPHIM UMEET
MecTo 00JblIoe JIaTepanbHoe cMeleHre ocu CAX.

CouyeTaHus MOJOC C JOKAJbHBIMU MaKCUMY-
MaMU U30CTa3UuM MOXKET yKa3blBaTh Ha CIBUTOBYIO
MPUPOJbl CEUCMUUYHOCTU MO HEOOJBIIUM TPaHC-
(opMHBIM paziomMam, I1M00 Ha ITPOSIBJIICHUS TpeMopa
B 00JIaCTSIX BBICOKOIPOAYKTUBHOIO TIJIIOMOBOIO
MarMaTu3ma, Ipy KOTOPOM MOIbeM BEIIECTBA C ITy-
OMHEI IIepelle] B GOpMUpPOBaHUE BYJIKAHUYECKUX
MOCTPOEK, BhIPaXXKEHHBIX B pejibede u GopMUpyro-
LIMX U30BITOK Macc.

HccnenoBaHue BbIMOJHEHO MPU MOAAEPKKE
TeMbl roc3aganust Ne 0135-2019-0069 I'eonoruue-
ckoro nHctutyta PAH «OnacHble reogorudyeckue
npoieccbl B MUPOBOM OKe€aHe: CBS3b C Te€OAMHa-
MUYECKUM COCTOSTHMEM KOPbI U BEPXHEW MaHTUU
Y1 HOBEM UMM ABUKEHUSIMMU». O0paboTKa JaHHBIX
O CABUTOBOM CEMCMUYHOCTU — MPU IOAIACPKKE
rpanta PO®U No 18-55-7806 «HoBBII THIT MeX-
MJUTHBIX TPAHULL: OKEAHCKUE MeTaTpaHC(pOpMbI»
(pyxkoBogutenb — C.I. CKOJIOTHEB).
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SPATIAL-TEMPORAL COMPARISON OF DISTRIBUTION
OF SEISMIC ACTIVITY AND ISOSTATIC ANOMALIES
ALONG THE MID-ATLANTIC RIDGE

S.Y. Sokolov, Yu.A. Zarayskaya

Geological Institute RAS, Moscow, 119017; e-mail: sysokolov@ yandex.ru

The structure of a spatial-temporal distribution of seismic activity along the Mid-Atlantic Ridge (MAR)
according to teleseismic data is characterized by areas of increased activity that are marked on spatial-
temporal cross-sections with stripes of event concentration, divided by inactive areas of low seismic activity
that are marked on cross-sections with gaps. The areas with increased seismic activity matching minimums
ofiisostasy can be interpreted as local areas of hot mantel injection reflected in gravity anomalies and seismic
activity stable both over time and in position. These areas exist in the MAR segments that are characterized
by a low-temperature and low-depth magmatic activity of «spreading» type. The gaps in seismic activity
were observed in the areas of highly productive magmatic activity of «plume» type, where the mantle with
lower viscosity and low tectonic stress is distributed. Wide stripes of high seismic activity coincide with
shear fracture zones with high amplitude lateral discontinuity of MAR axis. The stripes of seismic activity
matching the local maximums of isostasy can either mark transform faults, where shear type seismic events
are registered, or highly productive «plume» magmatism with increased seismic activity, where the magmatic
activity leads to a volcanic activity that forms sea floor peculiarities observed in gravity anomalies.

Keywords: seismicity, isostasy, Mid-Atlantic Ridge, magmatism, spatial-temporal anomaly.
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