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CTPOEHME 3EMHOM KOPBI 1 TEKTOTEHE3 B MOPE JIAIITEBBIX
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TTpou3BeneHa KOMITIISALUSA CEHCMUYECKIX JaHHBIX A1 LEHTPAITLHON ¥ BOCTOYHOH yacreit Mop# JlanTeBhIX,
nonyJyeHHsbIx Ha Gomnee yeM 30 npouiIax POCCHIICKUMH H COBMECTHBIMHU repMaHO-POCCHIACKHMH KCIIEAUIIN-
siMu B iepuoy 1985-1997 rr. Iocne yBsA3Kku 1 OUMPPOBKY HCXOAHBIX IAHHBIX PACCUNTAHA uudpoBas cercMu-
yeckas MOJIeJIb Ha IUIOIIAb HCCIEAOBAHMIA M TIOCTPOEHBI PE3Y/ILTHPYIOIME KApThl TPEX CEHCMUYECKHX TO-
puszonToB. Ha BTOpoM aTane paGoThl NOCTPOEHA TPEXMEPHas IIIOTHOCTHAA MOAICb 3eMHON KOpPbI PETHOHA
C IOMOIIBIO OPMTHHAIBHON ABTOPCKON MPOrpaMMbl PellieHMs OOpaTHOM 3ajauk rPaBUPA3BENIKN HA OCHOBE
ceTo4HOi ammpokcumarmu GRAV-3D.

CyIIECTBYIOT KOPEHHbIE PA3/IM4Hs CTPYKTYPHBIX IUTAHOB TPEX TOJILL, 3aKJTFOUCHHBIX MEXK]Y OMIOPHLIMU OT-
paxarowmy ropu3onTamMi. CTPyKTypa BEpXHEH TOJIIM CBA3aHA C COBPEMEHHBIM 3TAllOM pudrorenesa Ha
wrenne mops JlanTesbix u cpefunra B riay60koBonHOM EppasuiickoM Gacceline CesepHoro Jlegosutoro
OKeaHa, NPUBENIIErO B TeYeHue Nocneqsux 10-12 min. et K hopmuposanuio xpedra l'akkens. Mopdono-
s CPEHEH OCaOYHON TOLLM MO3BO/ACT CBA3LIBATEL HAYANIO e¢ POPMHPOBAHMUS C PACKPBITHEM Espasnii-
ckoro GacceitHa Ha pyOexKe MO3[HErO MeJjia M MaJeorcHa. HuskHasa ocagodyHas TOJIA, HAKAIIHBABIIAACS
IMIABHBIM 06pPa30M BOKDYT AENBTHI P. JIeHbl U B IPOrH0ax, BLITAHYTHIX B CEBEPO-3aNIaHOM M B CCBEPO-BOC-
TOYHOM HANPAaBICHUAX, T0-BUIUMOMY, 0013aHa CBOUM IIPONCXOXKICHUCM CTaJIMH PACTSLKCHIA 1 pudrorene-
3a, IpeECTBOBaBLIei 06pa3opanuio Eppasuiickoro 6acceiina.

Io pe3ynbTaTaM MOfIETMPOBAHMSE BbINOTHEHO PAHOHHPOBAHHE AKYCTHYECKOTO (hyHIAMEHTA. BoigeneHs! 06-
NACTH Pa3BUTHA TPAHUTHO-METAMOP(HYECKOTO CJIOSi KOHTHHEHTATILHON 3EMHON KODPBI at¢OpMEHHOT O
THIIa, 0GIACTH Pa3BUTHs CKJIA{YATOr0 aKyCTHYECKOro (pyHIaMeHTa Me3030HCKOro BO3pacTa, obmnacTp pa3-
BUTHS [TOT MOILIHBIM OCATOYHBIM YEXJIOM aKyCTHYECKOTO PyHIaMEHTA, TPECTABICHHOr0 peAyIMpOBaHHLIM
IO MOILIHOCTH TPAHMTHO-METaMOPMUUECKIM CIOEM 3€MHOM KOpBL.

B MoneH-4eTBEpTHYHOE BpeMsi GOPMHPYETCH JUBEPreHTHast FpaHulia IUTUT B MEPUIMOHATILHON 30HE K 3a-
nagy ot 0-sa BenbkoBckuit. [IpH3HAKOB ATHTENLHOTO CYIECTBOBAHHA B KAiHO30€ AUBEPTEHTHON IPaHHULIbI

B 3eMHO# Kope 1wenbga Mopa JlanTesbIx HET.

BBEJEHWE

Oco6biii HHTEPEC K TPOOIIEMAM CTPOCHHS 3EMHOM
Kopbl B Mope JIanTeBbiX U MX XUCKYCCHOHHOCTD BbI-
3BaHbl HECKOJNIbLKUMH NpuynHaMmu. Ilepsas npuunHa
T4, YTO € TPEX CTOPOH 1IeNbg MOps JlanTeBbIX OKpY-
KEH Pa3HOBO3PACTHBIMH ME3030MCKHMH CKiIagya-
THIMH NOSCAMH U JOKEMOPHUIACKIMH IIATPOPMEHHBDI-
MH GIIOKAMH, TPaHALBbI KOTOPBLIX Ha WIENbE OfHO-
3HAYHO HE MPOTAruBaroTcs. C 4eTBEPTOM, CEBEPHOM,
CTOPOHBI LIEb(} Yepe3 KOHTHHEHTAJNBHBIA CKJIOH
CONMPSATaeTCs C OKEAHMYECKOH KOTIOBUHOM ¥ CPEIUH-
HO-OKEaHUYECKHUM XpeOTOM 'akKens, B CBA3U C UEM
OCTpPO CTOHMT BONIPOC O BO3JAECHCTBUU HA NPOTSXKEHAU
KafHO30MCKON 3MOXH ITOW CTPYKTYphl Ha ¢hyHna-
MeHT 1enbda. Bropas npuunHa — HESICHOCTb KaK CO-
BPEMEHHOTO MOJOXKEHHs Ha wesbge Mops JlanTe-
BBbIX MBEPrECHTHO! IPAHULbI MEXAY ABYMsl THTAHT-
CKHMH IIJIHTaMHU Eppa3suiickoit u Cesepo-
AMEPUKAHCKOIi, TaK 1 NOJIOXKEHHsl 9TOW IPaHHIbI HA
NPOTSKEHAH BCETO KaiiHO30s. TpeThuM OCTpO AmMc-
KYCCHOHHBIM BOIPOCOM SIBJIAETCS MCTOpHs hopmu-
poBaHUs OCAfJOYHOro 4exjaa Mops JlanTesbix, Tak
KaK, HECMOTPS Ha HECOMHEHHO BBICOKHE MEPCIEKTH-
BbI HE)TEra30HOCHOCTH 3TOW aKBAaTOPHH, [IyOOKOe
KapTHPOBOYHOE OyPEHME HA HEW 10 CHX NOP HE APO-
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BOAHIOCK. PemieHuiO 3THX TPEX OCHOBHBIX BOIPOCOB
U NOCBAlIEHA Haula paboTa, OCHOBaHHAs Ha KOMIIHU-
JIAUMA HOBEHIUHUX reo(pU3NIECKUX TaHHBIX HO PETHO-
Hy, BKJIFOYaIouasi 06paGoTKy ITHX JaHHBIX ¢ MIOMO-
HIBIO Psiia CeUMaNbHbIX KOMIIBIOTEPHBIX IPOrpaMM
¥ NOCTPOEHHE NO [PABUMETPUYECKHM NAHHBIM 3-D
IUTOTHOCTHOM MOJIEJIH 36MHOM KOPbI KITIOYEBOH M0~
A, OXBATHIBAIOLICH LEHTPANbLHYIO U BOCTOYHYO
4acThb MOPAi.

[TpumepHO Ko cepenunbl 60-X rofoB NOHAMaHKE
reoJIOrN! ¥ TEKTOHMKH MOp# JlanTeBbIX OCHOBBIBA-
J0Ch Ha JAHHBIX, COOPaHHBIX Ha Er0 NOGEpeKbE U OC-
tpopax. C pacumpeHueM Iomanei reopu3nIeckux
CBHEMOK 3TO MOHUMAHHE Bce GOJibie U OOJIBIIE ONMH-
panock Ha reogusnyeckue aaHupie. Ocoboe 3Haye-
HHE HMEJIO OTKPBITHE, cAeNIaHHOe A.M. KapacukoM,
KOr/1a HA OCHOBAHHMHM aHAJIM32 MArHATHBIX aHOMAJINi
B ray6okosoaHoM EBpasuiickoM Gacceiine, Obiia yc-
TAHOBJIEHA MIPUHAUIEKHOCTh Xpe6Ta I'akkesst K cuc-
TEME CpeIUHHO-OKEAHHYECKUX CIPEINHIOBBIX xpeo-
toB [16]. IlepBOHAYaABLHO MpEANONaragoCch, 4TO
pucdroBast gonuHa xpebrta I'akkels UMEET npsMoe
NPOAOIKEHHE Ha lenbge Mops JlanTeBbIX B BHAEC
Omonoiickoro rpabeHa, a ganee yepes AenbTy JIeHbt
coequusiercs ¢ Momckum pucgrom [12]. Opmako
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BIOC/IE[ICTBUH, BBHJIy OTCYTCTBHS SIBHBIX reo(H3M-
YCCKHUX 1OKA3aTENILCTB NPOIO/IXKEHHUS] OCH CIIPETHHTA
Ha JlanreBckuit wensd, TeKTOHUUYECKas KapTa, BbI-
NYLICHHASA N0 3aBEPIUECHUH PETHOHANBHDBIX TeO(H3H-
YECKHX ChEMOK B PETHOHE, OOpHCOBana JHIUL J0-
KeMOpHIiCKHE NIAaT(OPMEHHBIE MIOWATH H ME30-
30HCKHE CKJIaguaThie nosca [6].

BMecre ¢ TeM mpepcraBIsnoch HECOMHEHHBIM,
4TO POPMHPOBAHUE COBPEMEHHOM CTPYKTYPHI LIEIb-
¢a Mops JlanTeBbIX NPOM30LLTO He 6e3 BO3IEHCTRIS
IpOuEecCoB, NpUBEXIINX K 00pazoBannio CeBepHOro
Jlenosuroro okeana. Xpononoruyeckas nociegopa-
TEILHOCTL (POPMHUPOBaHUs ITyGOKOBOTHBIX OKEAHH-
YECKHX 0acCedHOB OblIa NPENIONKEHA M IPHHATA
GONBUIMHCTBOM HCcaefoBaTenell B Hauane 80-x ro-
foB. Pe3ynbTaToM naeHTH(DMKAIMA MATHATHBIX aHO-
manuii B EBpasmiickom Gacceitne 6110 nmpeamnono-
KEHHE, YTO HAYaIO0 MPOJOIKAIOIIETOCS RO HACTON-
LIEr0 BPEMEHH CIIPEMHIa HMEJIO MECTO B NAJIEOLIEHE
[17]. ITocne aHanoruyHomi HACHTH(PUKAIMH MATCHUT-
HBIX aHOMaHii B KOTIOBMHE Makaposa 661110 pee-
HO, YTO CIPEAMHI B 3TOH KOTJOBHHE HMEJ MECTO B
Nepuos OT NO3JHEro Mena Ao 3ouena [38]. IMpuus-
ThIil Kak HauGONEE BEPOATHBINA BapHAHT HHTEpIIpE-
Taluu MarHuTHLIX aHoManni B Kanaackom 6acceiine
nokasan, 4To 6acceiiH 06pa30BalCi B pe3yibTaTe
CNpENuHra, MPOUCXOMBLIETO B MO3THEIOPCKOE — PaH-
HeMenoBoe Bpems (155-115 mun. ner) [39]. TekTonu-
YECKHE COOBITHS Ha LIeb(e CBIA3BbIBAINCH C yKa3aH-
HBIMU BhILIE (hasamu cnpemunra. XoTs BeCh CeBEpO-
BOCTOYHbIN 1enb¢ Poccun paccmarpusancs kak equ-
Hast OKPaMHHO-KOHTHHEHTAJIbHAS INTNTa, YHOAMEHT
KOTOPBIA COAEPXKHUT O6JIOKH, CPOPMHPOBAHHBIE OT
MPOTEPO30HCKOro 10 ME3030MCKOro BpeMenn [3, 11],
nocnegHue ¢a3bl TEKTOHHYECKHX COOLITHI K nepecr-
POeK GbLIH OTHECEHBI K PyOeKy PaHHETO U MO3[HETO
Me€JIa U TPaHHUE NaneoleHa | oueHa [9].

B 10 ke Bpems pasBuBanach u anbTepHaTHBHas
TUNOTE3a, Mpeanojaramomas (hopMHPOBaHHE CEeBe-
PO-BOCTOYHOro oOpamineHuss CuGHPCKOro KOHTH-
HedTa nyteM akkpeuuu [20]. B cooTBercTBHM ¢ 3TOM
THIIOTE30M B cepetuHe ropbl HoBocuGupckue octpo-
Ba, HapsiMly C APYTAMH KOHTHHEHTAILHBIME GJI0KaMH,
ObUTH OTOpBaHbI pH packpbITHi Kanapgckoro 6ac-
CeHHAa OT KOHTHHEHTA A PKTHJIbI H, OTHEAAACH OT CH-
Oupu AHIOHCKHM OKEaHOM, HA4aiu K Heil npuoIu-
KaTbCs. KOxHO-AHIONCKMA OB — crex 3aKpBITHA
AHIOHCKOI0 OKEaHHYECKOro Gacceiina.

HanbHeiimee HakoONIEHHE re0NOro-reodu3nyec-
KHX MaTEpHalOB IPUBEJIO K BLIBOAY O TOPLIOBOM 3a-
MBbIKaHHM CTPYKTYpbl Xpe6Ta ['akkens Ha rpanuue
wenbgpa. Be11o BBICKa3aHO NMPENIONOKEHHE O mpo-
AOJKCHUHN 30HBbI CNPERMHra B BHAE KaHHO3OMCKHX
puUGTOreHHbIX rpaGeHOB B BOCTOYHOH YacTH Mops
JlanteBbix [10]. ITosBHIHCHL MaHHBIE O KAailHO3OM-
CKOM CXKaTuH B OTiIOXeHUussX HoBocuGupcekux 0-BoB,
KOMNCHCHPYIOWIEM, MO-BUAMMOMY, PACTSKEHHUE Ha
wensge mopsa Jlanresbix [23]. HeranbHbii ananms
cericMosioruyeckol uHopmauyn nozsoman I.IT, Ape-
THCOBY [1, 2] cnenate 3akmoyeHne o paspbiBe enu-

HOIf rpaHuLbI IIMT Ha JlanTeBoMOpckoM mennde Ha
3anagHyio (Bonb Jleno-TaliMbIpcKO# 30HBI HONHS-
THA) U BOCTOYHYIO BeTBH. [Ipn 3TOM aHamn3 zemie-
TPSICEHHH NOKA3all, YTO €CJIM B BOCTOYHOII CEHCMOaK-
THBHOM 30HE NPe06IafaloT MEXaHU3MbI PACTSKCHHS,
TO B JIeHO-TaiiMBIpCKO#i 30HE YacTO ycTaHABIHBAET-
¢ npeobnafanne Cy6ropu30HTAILHOTO CKATHS.

Onenka Bo3pacTa 0cafOuHbIX TOJII B mope Jlan-
TEBBIX NPH OTCYTCTBUM KAPTHPOBOYHOTO OypeHHS
6a3upoBanach NPEUMYILECTBEHHO HA CEHCMMYECKHUX
JaHHBIX, MHTEPNPETUPOBAHHDBIX HA OCHOBAHHH H3Y-
ueHust GeperoBeix pa3pe3oB. B epBoHAYaNBLHOM HH-
TEPINpPETAUHN CEHCMHUYECKHX MATEPHANIOB HIDKHAA
4acCThb pa3pe3a (R0 8 KM) MHOrOKHIOMETPOBBIX OCa-
MOYHBIX TOJIL B 3aNaJHOM YacTH 1wenbga mops Jlan-
TEBBIX PaCCMaTPHBAIACH KAK aKBATOPHAIBLHOE IIPO-
fo/KkeHue paspe3a CuOHPCKOH MiaTgopMel ¢ BO3-
PacToM OT pudyest 0 pAaHHETO MeJia, a BEPXHSAA YacThb
(no 5 kM, 06pa3oBaBIIasCs, KaK NPEANONAragoch,
CHHXPOHHO C IIOJIHBIM Pa3spe3oM OCafKOB B BOCTOY-
HOM YacCTH MOPA) — KaK OTJIOXKEHHS IMO3THEMEOBO-
ro-KauHO30#cKoro Bospacra [15, 27]. Onnako B
fanbHEHUIEM BCE Yallle OGOCHOBBLIBAJICS MO3IHEME-
JIOBOM — KalHO30MCKHH BO3PACT BCETO OCATOYHOrO
4yexna mopst Jlantesnix [14, 31].

Hapamusanue n yray6neHue celCMHYECKHX HC-
CICJOBAaHUH B NOCIEAHNE TOAbI CIOCOGCTRBOBAJIO MO-
ABJICHHIO HOBBIX THIIOTE3 O CTAAMHHOCTH CHPENUHra
B EBpa3suiickoM Oacceilne, ¢ OmHOMN CTOPOHBI, H O
IPOTEKAHMH NPOLECCa OCANKOHAKOIICHHS B MOpE
JlanteBbIX - ¢ Apyrofi. AHanm3 ceiicMHYecKuX [aH-
HbIx MOB, nonyyenssix B Mope JlanTeBbIxX B xofie
COBMECTHBIX I€pPMaHO-POCCHICKHX padoT, MpUBEaH
K. Xunua u gp. [33] k 3akiI0ueHHIO, 9TO o6ycnos-
JIEHHOE pacTsiXeHuEM pugToobpasosanue (6€3 nom-
HOTO pa3pbIBa 3¢éMHOH KOPbI) HMEJIO MECTO B MOpE
JlanTeBbIX NIpeAMYILECTBEHHO MEK/Y NIAJIEOLEHOM U
MuoLeHOM. B TO XXe Bpems npeanoaraeTcs, 4To Ho-
Bas KOpa, Ha4YWHAasA C OJArouEeHa, popMupoBanach
4acTHYHO B XaTaHTCKO-JIOMOHOCOBCKOI 30He, ABIA-
IOLLENACS FOro-BOCTOYHOI rpaHuueil EBpasmiickoro
GacceitHa. Ha ocHoBaHnM aHaIM3a CeiCMUYECKHX Ma-
TEPHANIOB B TIIyOOKOBOAHBIX KOTJIOBHHAX CAMOIO
Espasuiickoro 6acceitna, C.B. Cexkpetos [24] npu-
IIeN K BBIBOAY, YTO OK€AHMYECKast KOpa B HUX ObLia
copmupoBaHa B 1epuoa BpeMenu 56—33 MIIH. JieT, a
3aTeM mocne nepepoiBa B 30 MJIH. JIET CIPEQUHT BO-
300HOBHICH 1-3 Man. neT Hasan. Opnaxo T Pesep
NOCJIC aHaJMH3a CTPYKTYPbl JTHHEHHBIX MATHUTHBIX
aHOMaJHMi OTHEC peaKTUBAaUHUIO xpebTa I"akkens ko
BpeMeHu 12 mMutH. JteT Hasan [36].

IIpomonxkaerca muckyccus o crpoenuu ynma-
MeHTa Mops JlanTesbix. PaitonupoBanne cknagyarto-
'O OCHOBaHMsI OCAJOYHOrO 4YeXJa, BBINOJHEHHOE
b.W. Knmowm [18, 191, npepnonaraer CyLIECTBOBAHHE
06/1aCTH paHHEKHMMEPHICKOH CKIAAYaTOCTH Ha 3a-
naje, MO3AHEKMMMEPHIICKOH — Ha BOCTOKE M IPEH-
BHJUICKOM ~ B 3alIaiHON U LIEHTPAILHOMN 4acTAX Mops
JlanreBbix. B To ke Bpems B paGore C.C. [Ipauesa u
B.A. Bunorpagosa yTBepxpmaeTcs mo3aHeMe3o030ii-
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CKHHl BO3PACT CKJIAAYAaTOCTH B FOTO-3allafHON 4acTH
wensga mops Jlantessix [7], a hyHAaMEHT CHCTEMBI
I0xHo-JTanTesckux nporu6os B.W. ¥ crpuukum pac-
CMaTPHBAETCS KaK PEJHKT Nale030HCKOr0 OKeaHa
[28]. B HenaBHeii Haweil paGoTe, HAMMCAHHOM 1O pe-
3y/ILTaTaM IJIOTHOCTHOTO MOJIEIHPOBAHMsS 3EMHOM
KOpbl, 6BUIO NMOKA3aHO, YTO KOMICHCAllUs OTpHIia-
TEJILHOTO TPABHTAUMOHHOrO 3(hexTa MHOTOKUJIO-
METPOBOH OCajlOYHOH TOJILIH B I0xHO-JIanTeBCKUX
rpabeHax u nporufax JOCTHIHYTa HE TOJIBKO 32 CYET
nogheMa rpaHuibl MOXo H yMeHbIIEHHMs OOl
MOILIHOCTH 3€MHOM KOPBI, HO 1 33 CYET NOA'bEMA Ipa-
HHUIIbI 6a3UTOBOTO CJOs 3€MHOM KOPBI ¢ BLIXOJOM €ro
HETOCPEICTBEHHO NMOJI OCAAOYHbIA YeXOJ [22].

IMpu ananu3e AH3BIOHKTHBHOW TEKTOHMKH H Cle-
OB BO3MOXKHBIX TOPH3OHTAJIBHbIX INEPEMELICHUN
6mokoB 3eMHoi1 Kopsl M.J1. Bep6a [5] o6paiuaeT BHHU-
MaHHE Ha CXOACTBO re0JIOrH4eCKOro CTPOCHHUS (| reo-
dusnyeckux aHomanmmii) HoBOCHOMPCKIX O-BOB M ap-
xunenara CesepHad 3emis, o6pa30BaHHE KOTOPbIX
W3 €AMHOrO L[eJI0ro MPOU30IILIO, IO MHEHHIO aBTOPA,
B [IO3[IHEM TPHACE KAaK CIIEACTBHE CABUTOBbIX Aeop-
Mauui Ipy¥ BO3SHHKHOBEHUH KaHnanckoil KOTJIOBUHBI.
Npyras LIOBHAs CTPYKTYPa, BEPOITHO, YHACTICOBAH-
Hasi, — XaTaHrcko-JIOMOHOCOBCKasd 30HA SIBISETCA
NpPSAMBIM NPONOJIKCHHEM TPHACOBOH PHGTOTCHHOM
cTpykTypsl Enuceii-XaTtanrckoi Bnagunbi [13].

Yro Ke KacaeTcs Y3KHUX [IIyOOKHX (M0 5-7 KM)
rpaGeHOB, PA3BUTHIX B BOCTOYHOM YacTH MOpsi JlanTe-
BBIX M 3AMIOJIHEHHBIX OCAaJIKaMH, OTHOCHMBIMH K BEpX-
HHUM TOJILIAM pa3pe3a 0cafouHoro yexna [32, 35], ro
I.T1. ABeTHCOBBIM [2] yCTAHOBIEHO, YTO HMCHHO B
HAX KOHLEHTPUPYETCS COBPEMEHHAs CeHCMHUYecKas
aKTHBHOCTBH B PETHOHE.

[IpuBeneHHbI# 0630p MOKA3bIBAET, YTO HA CETO-
NHALIHUIA I€Hb OTKPBITHIMH HJIM OCTPO JUCKYCCHOH-
HbIMY OCTAIOTCA KJIIOYEBbIE€ BONPOCHI CTPOCHUS 3EM-
HO#M Kopbl wenbda Mops JlanTesbix. Bo-nepseIx,
HESICHO NPOCTPAHCTBEHHOE PpacnpefesieHue TOJI
0CaJKOB, MOJIOXKEHHE 30H NPEUMYLIECTBEHHOTO Ocaj-
KOHAKOIUIEHHUs Ha OTAEIbHbIX 3Tanax opMUpoBaHuUs
YyexJia, CBsi3b 30HAJILHOCTH OCAKOHAKOIUIEHNs ¢ pac-
kpeiTeM Eppasmiickoro 6acceiina. Bo-BTOpBIX, Cy-
IIECTBYIOT POTHBOPEYMBBIC IAHHBIC U KOHLUEMIMH O
TOM, KaKHMe NMOPOJbI 3aJIETAIOT B OCHOBAHMH OCafoy-
HOTO 4yexJia MOps JIanTeBbIX U I1I€ TPOXOAAT IPAHHLBI
nnaTpOpMEHHBIX GI0KOB 1 CKIATYaThIX NosicoB. Ha-
KOHEL, OTKPBHITHIM OCTAa€TCA BONPOC O TOM, TAC MpO-
XO[IJIa B KAHHO30€ U rIe NPOXOAUT CEHYaC HA LIeNb-
e Mops JlanTeBbIX AMBEPreHTHas rpannia EBpasnii-
ckoit 1 CeBepo-AMEpPHKAHCKON IIIMT. PeieHue 3Tux
BONPOCOB, B TOH Mepe, B KOTOPOil 3TO MO3BOJSAIOT
cAENaTh MMEIOLIHECS B HACTOAIIEE BPEMS JAHHBIE, CO-
CTaBJIAET LEJIb HALIEH pabOTHI.

TEO®U3NYECKUE JAHHBIE,
METObI UX OBPABOTKH
N UHTEPIIPETAIIMHA

Bagaud HCCIEOBaHNUs PEILAINCE MyTEM IIOa60pa
¥ NOCTPOEHHS] TPEXMEPHOI MOJIENN 3€MHOU KOPBI
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LIEHTPAIBLHOI U BOCTOYHOH yacTe# MOps JlanTeBhIX,
HAHJTYYIIMM 00pa3oM y[AOBIETBOPAIOLICH MHOXKECT-
BY pa3HOO6Pa3HOii reoioro-reogu3nueckoi nHgpop-
MAILMH, BKIIOYAasi JaHHbIE IEONIOTHYECKUX, CEUCMHU-
4YeCKUX, MPaBUMETPUYECKAX, MarHUTOMETPHYECKHUX
CBHEMOK, CEHCMONIOTMYECKHX HCCIEAOBaHMI, KaK Ha
camoM wenbgde Mops JlanTeBbixX, TaK U Ha €ro node-
PEXbE U OCTPOBAX.

Ha nepBoMm artane Gbula MpOU3BEJCHA KOMIMNS-
1Msl CEHCMMYECKHMX AAHHBIX, MONYYEHHBIX Ha Oonee
yem 30 mpounsx POCCHMACKMMH H COBMECTHBIMH
repMaHO-POCCHICKHME SKCNEAUUMSIMH B MEPHON
1985-1997 rr. [Tocne yBsa3KH M OLUPPOBKA HCXOA-
HbIX JaHHbIX uGpoBad cedcCMHMYECKass MOJEIb Ha
BCIO [UTOILIAMAL HCCIEROBAHUH ObLIIA pPacCYMTaHa C No-
mouibio nakera nporpamm SURFER. Onuun 3T0oro
3Ke MaKeTa nNporpaMM HCNOJb30BaHbl H I NOCTPO-
€HUs Pe3yNbTHPYIOIMUX KapT CEdCMHYECKHMX [OpH-
30HTOB. Ha BTOpOM 3Tane paGoThbl IOCTPOEHA TPEX-
MepHas IUIOTHOCTHAS MOE/Ib 3¢ MHOM KOPbI PETHOHA
C MOMOIIBIO OPUTMHAIBLHON aBTOPCKO# MPOrpaMMbl
peueHns OOpaTHOM 3a1a4yi IPABHPA3BEAKH HA OCHO-
Be ceToyHoi annpoxcumanun GRAV-3D. Iporpam-
Ma TO3BOJISET MPOM3BOJAUTH NOAGOP IUIOTHOCTEH B
3aaHHBIX Npefeax MpU 3aKPEMICHHO! reOMETPUH
BCErO0 HIDKHEro HOJYNPOCTPAHCTBA, Pa3fesICcHHOro
Ha MPSAMOYrONbHbIE NPU3MBI BIOMb Pa3pe30B, KOHU-
YeCTBO KOTOPBIX B HamleM ciaydae pasHsnoch 10.
[Mpenennb! n3MEHEHNUI INIOTHOCTEA OTAC/BHBIX TOMI
¥ TE€JI, HCHOJIL30BaHHbIE B XOAE€ HTEPALMOHHOTO MO~
G6opa MofeNH, B3AThl KAK Ha OCHOBE CIHPABOYHbBIX
JAHHBIX, TaK U MO Pe3yJLTaTaM U3MEPEHHH, BbINOJ-
HEHHBIX B XOJi€ CNELMANBHBIX NCCIEIOBAHUM B PErH-
oHe [21]. OcHOBOII A1 NOCTPOEHUsA FEOMETPHHU pa3-
pe3a NOCITYKUIN CEACMUYECKUE JAHHBIE, HEMPEPBIB-
HbI€ JJIS TOJIII OCAAOYHOrO Yexsia n PparMeHTapHbIe
ISl ryOMHHBIX TPAHMIl. JTH [JaHHbIC NONOJIHAIHCH
pe3yNbTaTaMH CeHCMOJIOTMYECKUX HCCIEOBaHHI, a
TAKXKE PE3YILTATAMU PACUETOB [TyOUH HCTOYHNKOB
aHOMAJIMi MOTEeHIMANbLHLIX mosei [8].

CTPOEHUE OCAJTJOYHOTI'O
YEXJIA MOPH JTAIITEBBIX

AHanu3 CeCMMYECKHX MATEPHANIOB B PErHOHE
OCJIOKHSUICS. IO HENaBHErO BPEMEHHM TEM OO0CTOS-
TEJILCTBOM, YTO CPABHATEIbHO HEMHOTOYHCICHHBIE
ceiicMuyeckue npoduin ObLIM NPOWICHBI pa3andy-
HbIMH OpPraHU3alUsIMH U MHOTOKPATHO NMEPEUHTEP-
NPETHPOBAMCH U MepeyBsa3biBanuch. OAHaKo B Ce-
penute 90-X rofoB Ha MPOTSKEHHH TPEX NOJEBLIX
CEe30HOB COBMECTHBIMH F€pPMaHO-POCCHACKUMHU IKC-
[eULUSIME B IEHTPATILHOA H BOCTOYHOM YacTAX MO-
pa JIanTeBbIX GbLT BHIMOTHEH GONIBIION 06bEM CEHC-
monpogunuposanns MOB OIT. Ilo koMmiekcy
NPH3HAKOB B OCA0YHOM 4exyie Mops JlanTeBbix ObI-
70 BBIIENIEHO TPH CEHCMOCTpaTUrpaduuecKux 31a-
3a, a 3aJieralollde B NX OCHOBAHHM OTPAKAIOLIHE
FOPU30HTHI MOJNy4YnIH 0Go3HaueHmsi LS-1, LS-2 u
LS-3. Hosasi ceTb npoduiei BO MHOTHX TOYKaXx Iie-
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Puc. 1. CxemaTyeckas KapTa NOBEPXHOCTH OTPaXkaloLEro ropu3onTa LS-1
I — ceiicMuyeckue npocunm; 2 — 6a30Bble NPOMUIH TPEXMEPHOI IPaBHTALHOHHON MOfieNH; 3 — IIyOHHA 10 MOJOLIBbI OCaOY-

HO¥W TOJIIH, KM; 4 — rIyGHHA MOpSi, M

pecekaeT BbINOIHEHHbIE paHee MypMaHCKO# apKTH-
YECKOM reopu3nveCcKOil IKCEUIHAEN CEHCMIYECKUE
npogunu. Takum o06pa3oM, MOSBHIACH BO3MOXK-
HOCTb NPUBS3KH 3a(DUKCHPOBAHHBIX HA BCEX NMPOU-
NAX OTPaXKALMX IPaHML K YIOMSHYTBIM TPEM rO-
PU30HTaM, 4TO U ObLIO BBINOJHEHO B PaMKax HallE
paboThI.

Hcxopnuast BO3pacTHast NPUBS3KA PENEPHbIX FOPH-
30HTOB, IPOBE/ICHHAsA ABTOPAMH OTYETOB 110 YIIOMSI-
HYTBbIM repMaHoO-poccuiickum paboram MOB OIT,
OCHOBaHA Ha YOEXIEHHH, YTO BECH OCAIOYHBIN Ye-
X0 MOpst JIanTeBbIX OTIOXKHICS B PaMKax €HHOTO
UHKJIA NPOruGaHusi, CBA3aHHOTO C Pa3BUTHEM ClIpe-
punra B EBpasmiickoMm 6Gacceline, TO ecTb Ha npoTS-
JKEHHH KaWHO30MCKOii 3phI [31]. [ToaTomy B KauecT-
BE BO3PACTHBIX FPAHUILL ObLIIM NPUHATHI PyOeKu Hau-

0onee 3HAYUTENBHBIX TEKTOHHYECKHX COOGBITHIL
KailHO30s1, yCTAHOBJICHHBIX KaK NMpPH aHAJIHM3€ IJO-
GasbHbIX MEPECTPOEK, TAK H IIPH H3YYEHUH PAa3PE30B
Oamznexammux Teppuropuit. I'pannue LS-1 npucso-
€H BO3pacT 65—56 MJIH. JIeT — BpeMsi IPEINoIaraeMo-
ro Havaja packpeitTusi EBpa3uiickoro 6acceiina, or-
kpbituss Hopeexkcko-I'pennannckoro Gacceiina, 3a-
BeplIeHUs oTAeneHus ' pennannuu ot EBpazuu. s
rpanuubl LS-2 Ob11 NpHHAT BO3pAcT 0KOJ0 33 MIH.
JeT (KOHEL PAHHETO OJIMTOLEHA) — BpeMsi peKpalle-
HUs crnipepuHra B JlaBpagopckoM Mope, oTaeneHus
ceBepo-BOCTOYHOM I'pennanpuu ot lInuubeprena.
[TozguemnouenoBblit Bo3pact (9-10 mauH. neT) 6bL1
NPUHAT s rpanuubl LS-3 Ha ocHOBaHMH JaTHpO-
BaHHOM 3THM BpeMeHeM KHgo-A3HMaTCKOW KOJUTH-
3MH, YCHIIUBILEH OCTYIJIEHUE CBEXKUX TEPPHUIEHHBIX
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Puc. 2. CxemaTHueckas KapTa OTHOCHTEJIbHOH MOILIIHOCTH HUKHEH TOJIIIH OCaIOYHOro Yexna, 3aKJIIOYEeHHOM MEXNY OTpaxa-

forumu ropusonTamu LS-1 u LS-2

1 — OTHOCHTEIbHAS! MOLIHOCTb HUXKHEH ocanotmoﬁ TOJILH. OcTanbHble YCJIOBHBIE 0003HaueHUs CM. Ha pHC. 1

ocagkoB ¢ Cubupckoil ninaTdopmbl 4Yepe3 AeabTy
Jlennl. ITocnequsisi rpaHuIia OCOOEHHO YETKO BbIpa-
KeHa B GeperoBbix paspe3ax 0-BoB KoTelbHbIA H
JIsaxoBckuil 1 MbIca byopxasi.

B BbINOJHEHHOH HaMH paboTe OblIa MOCTaBJICHA
3ajaya MPOM3BECTH AHANIN3 PEXHMMA H MOJIOXKEHHE
30H NPEHMYLLIECTBEHHOIO OCAIKOHAKOIUICHUS Ha
NPOTSKEHUH TPEX 3TANOB, OTPAHHYEHHBIX YIIOMSHY-
teiMu rpanuiamu LS-1, LS-2 u LS-3, — ananuns, KOTo-
pblil ObLT ObI HE3aBHCHM OT M3HAYAJbHOM BO3PACT-
HOM NMPUBS3KH ITHX ONOPHBIX TOPHU3OHTOB.

ITocne ouudpOBKH IPaHMI ¥ MOCIEAYIOLIEro CO-
3JaHUS HA OCHOBE rPUAMPOBAHUs Nmo ceTu 5 X 10 kM
undpoBoil CECMUYECKO MOJIENH PETHOHA ObLIH
MOCTPOEHBI CXEMATHYECKUE KAPThI [TyONH FOPH30H-
TOB M KapThl H30MAXHUT TPEX 3aKIIOYEHHBIX MEXIY
OTpaXalolUMH ropu3oHTamu Tomul. Kaprel oxBa-
THIBAIOT LEHTPAJBbHYIO M BOCTOYHYIO 4acTH MOps
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JlanTeBbIX — MJIOLIAAL HANOOJbIIEH KOHUEHTPAUUU
npocuneit CefCMHYECKUX HCCIIEAOBAHMM. AHann3
NOCTPOEHHBIX KapT MO3BOJISIET FOBOPUTEL O CyLIECT-
BEHHOM M3MEHEHNMH OOCTAaHOBKM TEKTOICHE3a Ha
KaXKIOM M3 TPEX BbIAEICHHBIX 3TanoB (GOpMHPOBa-
HHSI OCAJOYHOIO YeXxia.

KapTa ruryOuHBI 3a/1€TaHusi OJOIIBbI OCAI0YHO-
ro MOKpOBa LEHTPANbHOH M BOCTOYHOM 4acTH JHa
Mopsi JlanTeBbIx npeicTaBieHa Ha puc. l. Makcu-
MaJlbHbIE [IyOuHBI, 10 14 KM OCajiKOB, HaOIIONAKOT-
cs K ceBepy OT faenbThl Jlenbl. CnegyeT OTMETHTD,
4TO BCs 0671aCTh, OKPY3KaloLLas AenbTy p. JIeHbI, BbI-
[JISIAT KaK eauHas nenpeccusi. HekoTopoe yBenuye-
Hue 001Ieil MOIHOCTH OCAIKOB HAOMIOJAETCs TAKKe
B 30HE CEBEPO-3aMaJHOIO MPOCTUPAHUS HA BBIXOAC K
KOHTHHEHTANbHOMY CKJIOHY HoBocuGupckoro mpo-
ru6a, pacnoNoKeHHOrO K ceBepo-BocToKy ot Hoso-
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Puc. 3. CxemaTuueckas KapTa OTHOCHTETLHOl MOIIHOCTH CpeHe TOMLA OCATOYHOTO YeXa, 3aKII0YeHHOI MEXKy OTpaKa-

OMUMH ropusoHTamu LS-2 u LS-3

1 — oTHOCHTETILHAS MOIIIHOCTh cpenﬂeﬁ ocagoyHoi Tonwu. OcraabHble YCJIIOBHBIE 0003HaY€eHHus CM. Ha puc. 1

CHOMPCKHX O-BOB, H B PSie APYTHX BBITSAHYTBIX pa3-
HOHAINpaBJIEHHbIX MPOrubax.

Ilpn ananmse cTpoeHHs OTAENBHBIX 3aKIIOYEH-
HBIX MEXJy OTpakKaloILMMU 'PAaHULIAMH TOJILL OCaf-
KOB yIOGHO paccMaTpHBaTh HE KapThl [NIyOHH TOpH-
30HTOB WJIM M30NAXHUT, a KAapTbl OTHOCHTEJLHOM
MOILIHOCTH TOJL] (MOIIHOCTh TOJIIM, JEJIECHHOH Ha
O0LIy 0 MOLIHOCTH OCAJOYHOro yexia). B atom ciy-
4ae Jerye ONpelesUTh POJb KaXKAOrO rOPU30OHTA B
(opMUPOBaHHHU BCEil TOMILH OCAJOYHOTO YEX/Ia MOPSI
JlanTeBbIX M NPOCIEAUTS B IUIAHE 30HBI, MOBBILIEHHOE
OCaIKOHaKOIIEHUE B KOTOPBIX CBSI3aHO C TEKTOHHYE-
CKMMH (PaKTOpaMH PacTSKEHUsI H IPOTrMOaHus.

Ha puc. 2 npepcraBiena KapTa OTHOCHTENBHOI
MOILHOCTH HHMKHEH TOJIIM OCaJOYHOro uexsua. I1o
CPaBHEHHIO C KapTo# Ha puc. 1 B obmacTu GONbIION
MOIIIHOCTH OCaJIkOB BOKPYT JIebThI JIeHsI 6onee yeT-
KO NMPOSIBIISIETCS CEBEPO-3aMafHasi U CEBEPO-BOCTOY-

Hasi ODHEHTHUPOBKA OT/IENIbHBIX PACMIOJIOXKEHHBIX BHY-
TPH 3TOi 06J1aCTH NPOrHOOB, CBHAETEILCTBYIOLIUX O
HAJIMYMH HA 9TOM JTale OCaIKOHAKOILJIEHHSI COOTBET-
CTBYIOILMX 30H PACTSKEHHMs M NporuGaHus B (yHna-
MeHTe. OTMETUM TaKXKe CyOLINPOTHBII IPOru6 BOIH-
34 KOHTHHEHTAJILHOI'O CKJIOHA, HO HE COTJIACHBIH C €r0
COBpeMeHHbIMU KOHTYpamu. [Iporu6 paccekaercs y3-
KUMH CyOMEPHIMOHAIBHBIMU TOPCTaMH U OT/E]EH
NOHATHEM OT BNA/IUHbI, OKpYXKalolIen 1eabTy JIeHbL.

Puc. 3 unmrocTpupyeT nosnoxkeHue 30H mpeumy-
IIECTBEHHOrO OCAJKOHAKOIJIEHUsS,, COOTBETCTBYIO-
UIEr0 BPEMEHH (POPMHUPOBAHHS TOJILIHM, 3aK/IIOUYECH-
HOM MEKJy OTpakaroIyMu ropu3ontamu LS-2 u LS-3.
Kak BugHO M3 cxeMaTHuYecKo# KapThbl (CM. puc. 3),
HMEHHO B 3TO BpEMsI MHTECHCHBHOE HAKOIICHUE
OCaKOB MPOHMCXONMJIO B 30HAX, PACMOJOXKEHHBIX
BJOJIb COBPEMEHHOTO KOHTHHEHTAJBLHOI'O CKJIOHA, a
TAaKK€ HA OKEAHUYECKOM JIOKE Y €ro MOTHOKMUS.

TFTEOTEKTOHHUKA Ne5 2003
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Puc. 4. CxeMaTuyeckas KapTa OTHOCHTEJIbHON MOILIHOCTH BerHeﬁ TOJIIIHA OCAAOYHOrO 4yexia, 3ajieraroulen BbIlle OTpaxka-

ouero ropu3onTa LS-3

1 — OTHOCHTEIbHAS! MOIHOCTB BEPXHEl 0CaJOYHOM TONIIH; 2 — AMHLEHTPbI 3eMJIETPACEHUH C MarHuTynoi 6osee 4.0. Ocranb-

Hbl€ YCIIOBHBIE 0003HAYEHHs CM. Ha pHC. |

Ha puc. 4 oTueTIMBO BHAHO PACNOJIOXKEHHE 30H
yBEJIMYCHHOH MOIIHOCTH OCAaJIkOB Ha IOCIIEHEM
JTane OCaAKOHAKOIUICHUs, COOTBETCTBYIOLIEM Bpe-
MeHn (DOPMHPOBAHUS TOJILH, PACIOJOXKEHHOM BbI-
we oTpaxkatouero ropusonra LS-3. [Ipexne Bcero,
3TO 30HA, MPOTIATHBAIOIIASICS B CyOMEPHAMOHATBHOM
HanpasJIeHHUH K 3anafy oT 0-Ba BeJIbKOBCKHMI Ha 10T,
B paiion 3amajgHee Mbica Byopxas. CoBpeMeHHOe
TEKTOHHYECKOE 3HAYEHUE ITOW 30HbI MOJYEPKHBA-
€TCs ¥ TMOATBEPKAAETCS TEM OOCTOATENLCTBOM, YTO
B HEHl PACIOJIOXKEHO OOJIBIIMHCTBO 3a(PUKCHPOBAH-
HBIX HA menbge Mops JlanTeBbIX JMUUEHTPOB 3€M-
netpsiceHui ¢ Maruutynoit 6onee 4.0. B rmy6okoBon-
HOM yacTu Mops JlanTeBbIX HauOObLIAs MOIIHOCTD
0CaJKOB BEpXHEN TONIM (PUKCUPYETCs BOIM3H OCe-
BOi1 pucpTOBOI 30HBI XpebTa ['akkens, B pailOHE BbI-
xola XpeOTa K KOHTHHEHTAJIBHOMY CKIIOHYy. Bos-
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MOKHO, IBE€ OINMCAHHBIE BBIIIE CyOMEPUANOHAIbHBIE
30HBbI COEJMHEHBI OJHA C APYroi OOLIeH CyOIMpOT-
HOI 30HOM MPOrudaHusl U OCAJIKOHAKOIUIEHHUS, CEKY-
el MO OCTPHIM YIJIOM COBPEMEHHbIH KOHTHHEH-
TaJIbHbIN CKJIOH.

Takum 06pa3oM, MOKHO KOHCTATHPOBATH CyllE-
CTBOBaHHE KOPEHHbBIX Pa3/IN4Mil B CTDYKTYPHOM IUIa-
HE TPeX OMUCHIBAEMBbIX TOJIIL, 3aKJIFOYCHHBIX MEXIY
OTOPHBIMH OTpaKaroWUMH ropu3onTamu. CTpyKTy-
pa BepxHeil TONLIM (CM. pHC. 4), HECOMHEHHO, CBs3a-
Ha C COBPEMEHHBIM 3TanoM pu(TOreHe3a Ha LIeJib-
¢de mops JlanTeBbIX U CIPEJUHra B I1yOOKOBOIHOM
EBpas3niickoM 6acceiiHe, NPUBEIIEM B TEYECHUE MO-
cneprux 10-12 muH. neT K opMHpOBaHUIO XpeOTa
lakkess. CyOGIINPOTHYIO 30HY, CEKYILYIO KOHTHHEH-
TalbHbIH CKJIOH, MOKHO pacCMaTpUBaTh KaK 30HY
¢opmupyrowmerocss TpaHcOPMHOro pasjioma, uMe-
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Puc. 5. Paspe3 uepes 3-D MIOTHOCTHYIO MOelIb 3eMHO# KOpPBI 110 IPOdriio 1 (cM. puc. 1)

1 —mopckas Bopia (1.03; 31echb 1 faee B CKOOKaX IIIOTHOCTD B I/cM-); 2—4 — TOJIIN OCATOYHBIX nopon: 2 — Bepxusis (2.10), 3 —
cpennss (2.26), 4 — HixHsis (2.40); 5 — cKIagyaThIl aKyCTHYECKH I (DyHIAMEHT, IPEANONOKATENLHO COCTOSIAI U3 TEPPUIreH-
HBIX TOJILI Me3030s (2.52); 6 — TO Xe, C BKIIOYEHHEM MarMaTHyeckux e’ (2.57); 7 — penyunpOBaHHbIN TPAaHUTHO-METAMOP-
(uryeckuii cII01 aKycTHYECKOTO (yHaaMenTa (2.62); 8 — rpaHOIMOPHTOBAS “BepxHsis” KOpa B CMECH C TEPPHIEHHO-KapOOHAT-
HBIMH OCaIOYYHBIMU NMOPOJAMH HIKHETO — CPEJTHETO Najie030s (2.68); 9 — rpaHOOHOPUTOBAsI 3eMHasi KOpa Ha ryOuHe Gosee
8—10 kM (2.76); 10 — 6Ga3uTOBBIN CIO 3€MHOI Kopbl (2.91); 11 — manTus (3.30); /2 — HabmIOnEeHHBIE rpaBUTAllHOHHbIE aHOMA-
nun; /3 — pacyeTHbIE TPaBHTALMOHHBIE AHOMATHH

mlan

Puc. 6. Pa3pes uepe3 3-D n10THOCTHYIO MOJIe/Ib 3eMHOI KOPbI IO TPOGUITIO 5 (CM. puc. 1)
YcnoBHble 0603HaYEHHs CM. Ha PHC. 5

TFTEOTEKTOHHMKA N5 2003
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IOUIYEO, IOMMMO CABHIOBOI, CYIIECTBEHHYIO Pa3aBU-
rOBYIO COCTaBAAIOIYIO. Mopdonorus cpeiHei oca-
HAOYHOI TOMIM (CM. pPHC. 3) NO3BOJIACT CBA3BIBATD Ha-
yano BpeMmeHu ee (POpMHpOBaHMsI C PACKPLITHEM
EBpas3uiickoro 6acceiiHa Ha py0Ge:xke MO3QHEro Meja
u naneorena. Huskusasa ocagoyHasi TOMLA, HAKAMIU-
BaBHIAACS TMAaBHLIM 00pa30M BOKPYT AebTHI p. Jle-
Hbl 4 B POrn0ax, BEITAHYTBLIX B CEBEPO-3aNaIHOM H
B CEBEPO-BOCTOYHOM HANpPaBJIECHUAX, MO-BUIHMOMY,
006si3aHa CBOMM NPOMCXOXKACHUEM CTAJuM PaACTsKe-
HUs U puTOreHe3a, MpeNIIeCTBOBaBIIEH 00pa3oBa-
uuto EBpasuiickoro 6acceiina Cesepnoro JlenoButo-
ro okeaHa. B TO Xe BpeMsi MOIIHOCTL HMXKHEH TOJI-
1M Ha rore Mops JlanTeBbIX CTO/bL 3HAYMTEBHA, YTO
CMEHa peXXuMa B MOCIEAYIOIHE IBa 3Tana JHLIb B
OrpaHMYEHHOI CTENECHH NMOBMANA Ha OOUIYIO MOIL-
HOCTb OCafJO4YHOrO0 Y€eXJa.

INTYBUHHBIE TPAHULIBI 1 BHYTPEHHSA
CTPYKTYPA ®YHIOAMEHTA

12-cekyHHAast 3alUCh XOPOLIEro paspeuieHus Ha
npodunsx MOB OI'T, BbINONHEHHLIX B X0l paboT
IO COBMECTHOMY TI€pMaHO-POCCHIMCKOMY IIPOEKTY,
NO3BOJIMJIa HA MHOTUX Y4YacTKax npoduiei npocie-
AUTDH CPAHUIY, KOTOpas ObLIa OTOXIECTBICHA C HH-
JKHEH rpaHuIeii 3eMHOM KOpbI — rpanuueil Moxopo-
Buunya. [ny6uHa 3apMKCHpPOBAHHBIX CEHCMOpa3BeN-
KO (parMeHTOB NOBEpPXHOCTH MoxopoBuyuya
n3mensieTcs ot 21 kM B ueHTpansHoi yacTu KOxHO-
JNanTerckoit BnaguHb! 10 30 kM BGIH3H HoBOCHOHUp-
CKHX 0-BOB. KpoMe TOro, H3BE€CTHbI JAHHbIC O MOLII-
HOCTH 3€MHOHM KOpPBI, MOJY4YCHHbIE NyTEM aHaIu3a
OOMEHHBIX BOJIH 3eMJIETPACEHHH Ha CTaHUMAX, pac-
nojaraBmmxcss Ha JlanTeBOMOPCKOM MNOGEpEXDbE
0-80B KoTenbbil 1 Bosbioi JIsxosckuii. MOIHOCTE
3€MHOM KOpbI Ha 3THX CTAHUWSX OLIEHEHA B 32-33 kM.

IToMumo rpanunsl MoxopoBuyrYa ¥ IPaHHUI OCa-
AOYHBIX TOJIL, CEHCMOpa3BeNKON PparMeHTapHO 3a-
(uKCHpOBaHO [Ba BHJAa BHYTPUKOPOBBLIX FpaHHL.
Onua M3 HHX — TOBEPXHOCTh AETAYMEHTA, PACHOIa-
raromasicsi B quanasode riyous 10—-15 kM B 30H€ BbI-
NOJIAXKMBAHUS PA3JIOMOB, OTPAHHYHBAIOUINX BHagu-
HbI LEHTPaNbLHOM yacTu Mopst JlanTesbix. Bropas —
NOBEPXHOCTh TaK HAa3bIBAEMOH ‘‘BbICOKOOTpAKAFO-
IIeA HIKHEH KOpbl”, 3apUKCHPOBAaHHAs Ha riyOu-
Hax 12-18 kM B 06Gnactu nepexoaa ot nogusatui Ho-
BOCHOMPCKHX 0-BOB M 0-BOB [le-JloHra K okpy:xkato-
MM uX BnaguHaM. I1o monoKeHuIo U XapakTepy 3Ta
rpaHHla MPEACTaBIAET COO0H KOHTAKTHYIO NOBEPX-
HOCTb, SBJSIOLIYIOCSA, BEPOSATHO, CIEAOM MPOHCXO-
JMBIIMX MO HEH CIBUTOBO-HAABHIOBBLIX TEKTOHUYEC-
KHX NOJBILKEK.

Bce monyueHHbie CeHCMOPA3BEIKOM TaHHbIE ObI-
JIA BBEIEHbI B HCXOAHYIO TPEXMEPHYIO MOMEb, NO-
CIYKUBIIYIO 6a30BOI MOJENBIO [JIs1 MOCIEAYIOIHIX
pacueToB U noaGopa MIOTHOCTE U rpanuy. Crox-
HOCTb BBINOJMHEHHOH paboTbl XapaKTECPH3YET TOT
¢daxT, 4TO YIOBIETBOPUTEIbHAS YBA3KA BCEX IE€0JIO0-
ro-reopu3nYECKNX U NETPOPUINYECKUX TAHHBIX Obl-
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na JOCTHrHyTa nocie npuMepHo 200 uTepauui, T.c.
CTOJILKO Pa3 B MOJENTb BHOCHIINCEH Pa3/IMYHbIC H3ME-
HEHHS U JOTOJHEHHS, IPeXK/e YeM ObLi1a JOCTUTHY T
YHAOBJIETBOPHTENbHAA CXOAMMOCTh HAOJIONEHHbIX 1
PacCUMTAHHbIX AHOMAJMH CWJIbl TAKECTH, CPENHE-
KBAJ[PAaTH4YECKOE PACXOKICHHE MEXKIY KOTOPBIMHU B
pe3ynsTaTe cocTaBuio MeHee 3 mIan.

[Mpexae yeM NEPEXOIUTL K OMMUCAHUIO PE3YIbTa-
TOB MOJEMPOBAHUS, HEOOXOAMMO XOTs Obl KPaTKO
OCTAHOBHTLCA HA TOM, YTO MHPEACTABIAIOT COOOH
r1yOuHHBIE FPaHUIbI 3€MHOM KOPBI U KaKHe 3ajaiu
MOXeT pelaTh (2 KaKHe HE MOXKET) MOJIEIUPOBAHMUE.
MMoBepxHOCTL MOXOpOBHYHYA — MOABIIKHAA (Pu3m-
yeckas rpanuua. [Ipn u3MeHeHNH TEPMOAHHAMHYEC-
KONl 0OCTAaHOBKHM, KOIZIa 3Ta FPAHMILa MOXET OIyC-
KaTbCs BHU3 (IIPH CXKATHH H CKJIagKO0Opa30BaHNH)
MM TOHAMATLCS BBEPX (IIPU PACTSKEHUH M pUPTO-
reHese), NPOUCXONUT NOCTENEHHOE HUBEJIHPOBAHUE
COCTaBa M CBOMCTB JIEKAIIHX BbIIIE H HIXKE ITOM rpa-
HULbI TOJI M OTHOBPEMEHHO (POpPMHpPYETCsi HOBAs
rpaHuua, COOTBETCTBYIOLIAs €€ HOBOMY H30CTaTHyeE-
CKM PaBHOBECHOMY NOJIOXeHHIO. [10 raHHbIM, NOMY-
yenHbiM npu nposefieHuHn I'C3 Ha TeppuTOpUH
CCCP, npouecc nepecTpoiiKi rpaHuibl MoxopoBuyn-
4a pH U3MEHCHNH B PETHOHE TEKTOHMYECKOM CHTya-
LMH IMEET NTUTENBHOCT Mopsiaka 20 MuaH. et [25].

[Mo gaHHBIM MHOTOYUCIEHHBIX PEOJOTHYECKHX
ouenok [30], na rny6uHax 6onee 10 KM B KOHTHHCH-
TANBHOH 3eMHOM KOpEe MPOMCXOMHUT pe3koe (Ha 3-4
nopsiika) majgeHue BA3KOCTH Kopbl. [loaTomy mpu
cxKaTun (ropoo6pa3OBaHuy) U PacTsKEHUH (pugTo-
o6pa3oBaHuy) BepXHHE NPUMEPHO 10 KM KOHTHHEH-
TaNTBHOM KOPBI BEMYT ce6sl KaK XpYyNKOE TeENO, ¢ 06-
pa30BaHMEM CETH Pa3PhbIBHBIX HAPYIIEHUHA, B TO BpE-
M KakK HHUXe oOpa3yercs KIMH HHTCHCHBHOIO
CMelIMBaHHUA MOpoA. B pe3ynsrarTe, Kak Mpasuiio, Ha
rnyOounax 6oinee 10 kM “HIMPOKOE CMELICHHE U JA€-
chopMalliy B HIKHEN KOpE, BEPOSITHO, SBIISIOTCH 00-
LIEPACIPOCTPAHEHHBIMK *, 4 CaMa KOHTUHEHTAJIbHAS
3eMHasi KOpa NpeCTaBIseT cO00ii “OeCIOPANOUHYIO
CMeCh KOMIIOHEHTOB” pa3/IMYHOro COCTABa H BO3pac-
Ta [26, c. 20-21]. Ha6monaeMblie Ha menbge MOps
JlanTeBbIX MOBEPXHOCTH AECTAUMEHTA, @ TAKXKE YET-
KO NPOSIBJICHHbIE B CCHCMHYECKOM 3aIMICH OTpaXaro-
1HEe TOPU30HTHI OTMEUYEHBI KaK pa3 BOMU3M IPaHHU-
1ibI XpYNIKO# BEpXHEH M MIaCTHYHOH HUXKHEN KOHTH-
HEHTaJILHON 3¢MHOWM KOPBI.

Teonoro-reogu3nyeckoe MOIEIMPOBAaHHE HA OC-
HOBE pelLICHHs NPSMBIX H OOPaTHBIX 3aa4 rPaBUpas-
BEAKM M MArHUTOPA3BENKH 3aHUMAET 0CO60E MECTO B
Npouecce UHTEPNPETALNH reOpU3NUECCKUX NAHHBIX,
060011EHUs T€00ro-reou3nyeckoi HHPopMaIud,
BBLICTPAMBAHWH TEKTOHHYECKUX U MPOTHO3HBIX KOH-
uenuunit. [Togo6panHas 1 06CUMTaHHAS MOJIEJIb CTPO-
€HHs 3¢MHOU KOPbI pETHOHA HE MOXET O3Ha4aTh CO-
3[aHKE HOBOW FMMOTE3b! HJIX BADHAHTA €rO reooru-
yeckoro passutmsi u (opmuposanus. B pamkax
Mojelell MpOBEpsAETCs NPAaBOMOYHOCTH TEX HIIH
MHBIX YK€ pa3pabOTaHHbBIX NPEANOIOXKEHUE U THIIO-
Te3. MoztenapoBaHue JaeT BO3MOXHOCTh HAWTH Ha-
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Puc. 7. Paspe3s yepe3 3-D mI0THOCTHYIO MOJie/Ib 3eMHOI KOPbI 1O TIpochuio 10

YcnosHble 0603HaUYEHHS CM. Ha puc. 5

[ISAIHOE OOBCHEHHE TeO(U3NYECKIM aHOMAJIHUSIM.
Mopens cTponTcs Ha OCHOBE (DyHIAMEHTAIbHbIX HC-
CJCIOBaHUA [IETMMOCTH 3€MHOW KOPbI W BEpXHEM
MaHTHH ¥ Ha OCHOBE 3KCIEPHMEHTAJbHbBIX IAHHBIX U
HaOMIONEHHI HA KOHKPETHOM OOBEKTE.

OnuceiBaeMas HIZKE TpeXMepHas MIOTHOCTHAS
Mozenb oxBatbiBaeT miomaas 500 x 830 kM riy6u-
HOH 10 35 KM B LEHTPAJIbHOM M BOCTOYHON 4acTsX
Mopst JlanteBbix. OHA COCTOMT M3 AECSITH MNPSIMO-
YrOJBHBIX MPHU3M, WWHMPHHOH 50 KM, BBITSHYTBIX
BOJIb OCH X, K OCEBOW YacTH KOTOPBIX MPHUBEIEHA
npoduapHas rpaBUMETpHYECKas M CelcMHYEcKasi
uHgopmauus. ITonoxkenne 3Tux gecstu npodunei
nokasaHo Ha puc. 1. PaGora no mogGopy mopnenu
NPOBOJHUTCS MOMEPEMEHHO AJISI KaXKAOrO M3 JAECATH
BIOJILIIPO(UIBHBIX CEYEHUH B INIOCKOCTH XZ (0ch X
HamnpaBJieHa Ha BOCTOK, Y — Ha ceBep, Z — BHH3), a
TAK3K€ [JIs1 TOPU3OHTAJIBHBIX CEYEHHH B MJIOCKOCTHU
XY, KOTOpble MOXKHO paccMaTpHBATH NpPH OO0
r1yOuHe ceyeHus Z.

[Tpu MoaenMPOBaHUU MCHOJIB30BAHbI CEHCMOTE0-
JIOTHYECKHUE JAHHbIE O FPAHULAX M COCTABE TOJILLI,
ClIararoliuX 3€MHYKO KOPY PErHOHa, neTpogusnyec-
KM€ JaHHbIE O (PU3HYECKUX CBOMCTBAX 3THX TOJL] B
YCIIOBUSIX MX €CTECTBEHHOrO 3a/IeraHus, reopusnye-
CKHE TaHHBbIE O PaCHpENENeHUH B MPOCTPAHCTBE HC-
TOYHHKOB aHOMAJIMH MOTEHIHANBHBIX MOJIEN.

Ha puc. 5 noka3aHo camoe 103KHOe ceueHue Moje-
JIM, POTSTUBAKOLIEECs OT 3anagHoro 6opra FOxHo-
JlanTeBckoro nporu6a Ha BOCTOK B pailOH MpPOJIHBA

CanHuKOBa BOJIM3H IOKHOW OKOHEYHOCTH O-BOB AH-
ky. [loBepxHocTe MoxopoBuunya, pparmMeHTapHO
NPOCJIEKEHHAs! CEICMHUYECKHMU METOJAMHM, MOIHH-
MaeTca g0 21.5 km B paiione IOxHo-JIanTeBckoro
nporu6a u omyckaeTcs A0 32 KM BOIH3HU FOKHOTO Oe-
pera o-Ba KorenbHbid. Jlexamasi BbIIIE MOBEPX-
HOCTb 0a3UTOBOrO CIOSI TaKXKe (PparMEHTaApPHO COB-
nagaet ¢ gerauMmeHToM nopa lOsxkHo-JlanTeBckum
NpOruboOM U ¢ MOBEPXHOCTBHIO “BBICOKO OTpaXkKaro-
UICH HUKHEN KOpbI” — MOJ TOJIIAMH, Pa3BUTHIMH B
30He nepexona K Korenpnnueckomy maccuy. ['pa-
HOJMOPHUTOBas KOpa MAacCHUBAa MOJpa3[e/icHa Ha HH-
>KHUH CIIOH (B HEM B iHana3oHe riyouH 8—16 kM 3a-
KJIIOYEHbl MCTOYHMKM MATrHUTHBIX aQHOMAJIHU) H
BEPXHHH CJIOH, COCTaB KOTOPOrO MOXHO CUHTaTh B
NEPBOM MPHOIMXKEHUH aHATOTHYHBIM OGHAXKAOLIIE-
Mycsi B MaccuBe Habopy nopod. K 3anany u K BocToky
oT KOTe/IbHHYECKOrO MAacCHBa, MPEACTaBICHHOTO
TUNHYHOH NIAT(OPMEHHON KOHTUHEHTAJIBHOM KO-
PO, pa3BUTHI TOJIILIM, KOTOPHIE, CYAs MO MJIOTHOCTH,
OOoJblIE BCErO MOXOXKHM HAa CKJIa4yaThbie TEPPUTEH-
HbIe TOoNM. BeHyaroT pa3pes Tpu 4exoJsibHbIE Oca-
AOYHBIC TOJIILM, IOACTUIAEMbIE rOpu30oHTamMu LS-1,
LS-2 u LS-3.

HauGonpumme npo6ieMbl BOZHHKAIOT C OTOXKJE-
CTBJICHUEM TOJIIM aKyCTHYECKOro (yHAaMEHTa B
LHEHTPaJIbHOU YacTu Mops JlanTeBbIx, 3anerarouei
MEXy OTpaXkaroluM ropu3oHToM LS-1 n oTpakaro-
e rpaHuLEl, HHTEPIPETUPYEMOIi, IO CENCMUYEC-
KUM JaHHBIM, KaK MIOBEPXHOCTb AETAUMEHTA UJIH Ke
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KaK MOBEPXHOCTh “‘BBICOKO OTpaxKarolUX KpHCTal-
nuyeckux oopaszopanmii”. [To mnoTHocTu (2.62 r/cm?)
€€ MOXHO OTHECTH K THIIHYHBIM 00pa30BaHMsM Ipa-
HHUTHO-METAaMOP(HUYECKOro ClIOsi 36MHOM KOPHI, pe-
AYLHPOBAHHOI'O MO MOLIHOCTH A0 2—-5 KM. ITox camoit
ryOOKOM YaCThIO BIAAUHBI 3Ta TOJIIA OTCYTCTBYET
1 0a3UTOBbBIE TOJIIH BBIXOAT HEMOCPEACTBEHHO MO
noouIBy ocago4yHoro uexna. [IpencraBnsercs Beco-
Ma BEpOSATHBIM, YTO MMEHHO TOJILA, 3ajeraroumas
Huxe ropu3zoHTa LS-1, BKitouaeT B ce6s1 nepepabo-
TaHHbIE KOMIUIEKChI MNaJE€030HCKANX TEPPUTECHHO-
KapOOHATHBIX M ME3030MCKHX TEPPHUIEHHBIX OTJIO-
SKEHHI, MPOTATUBAOIINECS OT MaTEPUKA K 0aCCErHy
Mopsi JIanTeBbIX, — MOPO/ABI, TONABILIKE NOCIE NOrpy-
3KEHUS B 30HY INIACTHYECKOTO TEYEHHS, IPOPBAHHBIC
MarMaTU4YeCKUMH 00pa30BaHUSIMU U YaCTHYHO METa-
MOp(H30BaHHBIE, CMATHIE B CKJIA/IKH MO/ BO3/IEUCT-
BHEM TE€X FOPU30HTAIbHBIX HANPSKEHHH, KOTOPbIE
npuBean K 06pa30BaHHUIO JINCTPHYECKUX COPOCOB B
BbILIEJIEXKALIUX TOJIAX.

Pa3pes, npeacTaBieHHbI Ha pUc. 6, IPOXOIUT B
LEHTPaJbHON YacTH miomanu, Mexay lOxuo-Jlan-
TEBCKHM NPOrHOOM H KOHTHHEHTAJIBHBIM CKJIOHOM, 1

MPOTSATMBAETCS HA BOCTOK B PailOH, PACMONOXKEHHbIH
ceBepHee 0-BOB AHXYy. ['1aBHbIE €ro OTIH4YUA OT
NPENbIAYILEro pa3pe3a COCTOAT B MEHBILEH MOLIHO-
CTH OCajIkOB U B OOJIbLLIEN MOLIHOCTH MPOMEXKYTOY-
HOrO I'PaHMUTHO-METAMOP(UUYECKOro Cios (¢ MmIoT-
HOCTBIO 2.62 r/cM?) Ha 3amame. B 3amapHoil yacTu
paspe3a, BOu3u nukeTa 50 KM, B paiioHe Npeanona-
raeMoro mpopgoJkeHust YcTb-JIeHcKoro rpabesa,
YBEJIMYESHNE MOLIIHOCTH OCA/IKOB JIBYX BEPXHHX TOJIL]
KOMIIEHCHPYETCS MO BEMOM NNOBEPXHOCTH MOXOpOBH-
Ypya ¥ IOBEPXHOCTH 0A3UTOBOTO C/I0OS 3€MHOM KOPBI.

Ha puc. 7 noka3aH pa3pes 1o CaMOMy CEBEPHOMY
u3 npoduient Haued 6a30BOil MOJIEJIH, IPOXOASILIE-
My Ha npoTskeHHn 6onee 300 KM yepe3 OkeaHnyec-
Koe noxe EBpa3sniickoro 6acceiina ¢ riyOuHOl MOpst
0KO0J10 3 KM. MOIIIHOCTEL OCaJOYHBIX TOJIL 10 pa3pe-
3y mnpesbimaeT 5 KM. IIpomonkeHne CTPYKTYpEI
xpe6Ta ['aKkkessi HIKAaK HE BBIPAXKEHO HH B penbede
JIHa, HU B pesibede MOogOoLIBbI OCAJOYHOrO Yexya, HO
YrajibIBaeTCs 1O CONPSIXKEHHBIM MaKCHMyMaM U MH-
HAMYMy QHOMAJHUH CHJIbI TSXKECTH B O0ONAcTH HaH-
6OMBIIKX [ITyOUH OKeaHa, K KOTOPOW MPHYPOYEHBI U
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Puc. 8. [1y6uHa noBepxHOCTH MOXOpOBHYNYa, 10 (PParMEHTAPHBIM CEHCMUYECKUM I CEHCMONOTHYECKHM JAHHBIM | 110 pe-

3yJbTaTaM rpaBUTALIOHHOTO MOJIETNPOBAHUs
1 — rnyOuHa, KM
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Puc. 9. [y6una BHYTPHKOPOBOIi rpaHuLbl “K” — moBepxHOCTH 6a3UTOBON HIXKHEH KOPBI, 0 (hparMEHTapHbIM CEHCMAYECKAM

JaHHBIM H IO pe3yJIbTaTaM rpaBUTALHOHHOTO MOJIETHPOBaHHUS
1 — rnyOuHa, KM

JIOKQJIbHBIC MOABEMBI NOBEPXHOCTH MOXOpOBP[‘{I/I‘la
U HUZKHETO CJIOSI 36MHOM KOpBI.

Kapra rnyOuHbl MOBEpXHOCTH MOXOpOBHYMYA,
NOCTPOEHHAss MO pe3yJbTaTaM MOJAEIMPOBAHUS,
npeacrasneHa Ha puc. 8. Ilpexpae Bcero oOpaiuaeT
Ha ceOs BHUMAHHE OTCYTCTBUE HENOCPEICTBEHHOM
CBSI3M MEKY MObEMOM MAHTHIHON rPAHULBI B OKE-
aHMuecKoM EBpa3uiickoM OacceiiHE H MOIBEMOM,
¢ukcupyeMbIM K ceBepy OT JenbThl Jlenbl. Mexny
[ABYMsl 9THMH MAHTUIHBIMH BO3BBILIECHUSIMH PACIO-
noxeHa mmpokas, 6onee 200 kM, 0671aCTh yBEJIHYE-
HHUS MOIIHOCTH 3€MHOH KOpbl. MaHTHIHbIE NMONBE-
MbI OTMEYAIOTCSl B JABYX paioHax wwejabda BOIU3N
KOHTHHEHTAJIBHOI'O CKJIOHA: HAa IOro-3amajHoy rpa-
Huue EBpa3smiickoro 6acceitna Boau3u 118° B.1., roe
10.B. lllunenskeBuuyemM BbigeseH LlenTpanbHo-Jlan-
TeBCKHil Tpor [28], U Ha FOrO-BOCTOYHOM €0 rPaHuLE
BOM3u 142° B.A1., B pailoHE BbIXOAa K KOHTHHEHTAJIb-
HoMy ckJIoHy HoBocubmupckoro nporu6a.

Kapra BHyTpuKopoBoii rpanunp! “K”, annpokcu-
MHpPYIOLIEH MOBEPXHOCTb HHIXKHEro, 0a3uTOBOrO,
CI10s1 3eMHO¥ KOPbI, IIpeficTaBIeHa Ha puc. 9. [Ipume-
YaTeJbHO, YTO OT paiioHa 3aMblKaHus xpeOTa ['akke-

Js BOJIM3M KOHTUHEHTAJIBLHOTO CKJIOHA, B TOYKE C KO-
opnuHatamu 78° c.m., 128° B.A., rpeOHEBHAHBIV
nogseM rpaHuubl “‘K” mpocnexkuBaeTcsi He Ha Oro-
IOr0-BOCTOK B HanpasyieHnH MbicoB CasiToit Hoc nnu
Byopxasi, a Ha 10ro-1oro-zamaj, 3atyxas B paillOHE
LentpanbHo-JlanteBckoro nogusitusi. Ilogbem rpa-
Huup! “K” B paiione genbthl JIeHbl mpogomKaeTcs,
3aTyxasi, He HABCTpe4dy INIyOMHHBIM “‘KOPHSIM” Xpeo-
Ta 'akkens, a Ha ceBepo-ceBepo-3amaj, B pailOH
ITpuraiimpipckoro menbda.

Ha cxeme (puc. 10) moka3aHbl BBIBEICHHbIE W3
MOJEJN KOHTYPbI PAaCIpPOCTPAHEHUSI PA3JIMYHBIX 1O
IJIOTHOCTH U 1O popMe 3aseranusi popmaunui akyc-
THYECKOro (pyHIaMeHTa. SIApo TUMUYHON KOHTHHEH-
TaNnbHOW 3€MHOH KOPbI, 3aHHMAloILIee O00JIacCTh BO-
Kpyr o-Ba KoTenbHbIi, OKPYy>XXKE€HO MOsICAaMHU 1OCTe-
NEHHO 3aMEINAIOLIEr0 3Ty KOpY CKJIAag4aToro
¢yHraMeHTa, CII0KEHHOT0, I0-BUAUMOMY, ME3030H-
CKHMH T€PPUre€HHbIMH TOIaMU. [Ipyroi nogoOHbIi
)K€ Nosdc 3aHuMaeT obmnactk I[IpuTaiMbIpckoro
menb@a. Ot pailoHa ceBepHee enbThl JIEHbI K ITy-
6okoBogHOMY EBpasuiickomy OacceiiHy NpOTsIuBa-
ercs wupokas (He MmeHee 300 KM HIMPUHOM) 00J1aCTh,
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Puc. 10. Tpanuupbl pacnpoCcTpaHeHHs pasIuiHbIX THIOB aKyCTHYECKOTO (PYHIaMEHTA MO aHHbIM AHTEpIpeTaLnH reodu3n-

yeckux aHomanui u 3-D MonenupoBaHuA

] — obnacTh pa3BUTHA [PAHUTHO-METAMOP(UIECKOro C10sd KO
BHeIHSAS TPAHMIA; 2 — OONACTH Pa3BUTHS AKyCTHUECKOro Py,

HTHHEHTAJIbHON 3eMHOM KOpbI IIJIaTq)OpMCHHOI‘O THNA U €€
JaMEHTa npennonoxu'renbﬂo Me3030iCKOro BO3pacTa 1 ux

BHEIIIHUE I'PaHULBL; 3 —obmacTb pa3BUTHS IO MOILIHBIM OCaIOYHBIM YeXxJioM aKYCT!I‘-[CCKOl‘O q)yﬂnaMex-rra, l'IpeJICTaBJ'ICHHOFO
penyunposanm;m O MOILIIHOCTH FpaHﬂTHO-MeTaMOpq)H‘lCCKHM CJI0EM 3eMHOH KOpBbI; 4 — BBIXO/bI 6a3uTOBbIX TOJII (pyﬂna—
MEHTa HEeNnoCpeACTBEHHO non OC&HO‘{HBIﬁ yexoJ UM OJM3KO K ero MOAOIIBE; 5 — 6a3anbTOBbIC CIIOH, 3apemcrpnposannble
10 JaHHbIM ceilcMOpa3BelIkKH B HUKHEN 4acTH pa3pesa 0CaIOYHOro YeXJa; 6 — MarHUTHbIE AaHOMAJIHH, HT. OcTanbHbI€ YCIOB-

Hble 0603HaY€eHMs CM. Ha puC. 1

B KOTOPOIil MO MOLIHBIM OCAJOYHBIM HCXIIOM 3asne-
raeT (pyHIaMEHT, IIPE/ICTABICHHbBIA PelyurnpoBaH-
HEIM 11O MOIIHOCTH TPAHHTHO-METaMOP(UYECKUM
CII0EM, BO3MOZKHO, COAEp KAl nepepabOTaHHBIE
TOJILIH NANEO30MCKAX U ME3030MCKUX o0pa30BaHui,
Pa3BHTBHIX B MPUJIErarOLIUX paitonax cyuu. ITpume-
yaTebHO, YTO, 32 UCKIIOYEHUCM Xaraunrcko-JIomo-
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HOCOBCKOIi TyOMHHOM IIOBHOM CTPYKTYPbI, B aToi
061aCTH TIPAKTUYECKH OTCYTCTBYIOT MarHuTHbIE
AHOMAJIHH, KOTOPhIE MOXKHO ObLIO ObI CBA3BIBATE C
MAMMATHYECKAMH MM METaMOP(UIECKUMH TIOPOJIA-
mu ynpamenTa. Ilo-Bugumomy, HaMarHN4€HHbIE
MeTaMop(uyecKre KOMILIEKChI OPOA ¢yHpameHTa
B 3MHOI KOpE 3TOil 06]1aCTH OTCYTCTBYIOT, 3 OCHOB-
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HbIC MarMaTHYECKHE NOPOJEI, KOTODBIX HE MOXKET
He OBITh B cocTaBe ¢yHAaMeHTa NPH CTONB BBICOKOM
TIOJIOKEHHH TOBEPXHOCTH Ga3UTOBOrO ClOS, BO3-
MOXKHO, NPEACTaBIECHbI MOJIOOLIMH AonepuTo-6a-
3aJIbTaMH, COAEPKALUAMH CBONCTBEHHbIE MOJIOTbIM
0a3albTaM THTAHOMATHETHUTEHI ¢ HH3KUMH TOYKaAMHU
Kropn u Haxomaummmucs MIO3TOMY B pa3MarHHyYeH-
HOM CoCTOsiHMH. Ba3anbToBble ciou B HU3ax ocanoy-
HOTO 4Y€XJa 3a(hUKCHPOBAHBI CEHCMOpPAa3BENKOi B
ABYX paHOHAX H3YYEHHOM IIOINANH, B KOTOPBIX yCTa-
HOBJICHBI OITUCAHHBIC BHILIE NONBEMBI rpaHunel Mo-
XOpOBHYHYA, O] COBPEMEHHBIM KOHTHHEHTAIbHBIM
ckia10HOM. Kak BunHO n3 puc. 10, nosisnenune 6a3an-
TOB B pa3pe3e 0CafOuYHOro 4yexia COIIPOBOKIAETCS
MAarHATHBIMH aHOMAIMAMH. 3anaguas rpynna Oa-
3QBTOBBIX BBIXOJOB NPOTATHBAETCS HAJIBIIE B BHJE
nogseMa 6a3ajabpTOBOIO CIIOS ¢yHnamenTa K nennte
JIenbl. OgHako MarHuTHLIE AHOMAJINH, CBA3AHHbIE C
GazanbraMu unm 6asuramy, HaxOALUMHCS HOJ TOJI-
IEd OCaaKOB, He dukcupylorcs.

OBCYXIEHUE PE3YJILTATOB U BBIBOOBI

IIpuBenennbIe HaMu pacueTs U anamus reouzu-
HECKUX MAaTEPHANIOB NO3BOJISIOT CIE/ATH STl ONpefe-
JICHHBIX BLIBOJIOB O [IyOGHHHOM CTPOCHHH H HCTOpHUH
(OpMHPOBaHHsA COBPEMEHHO CTPYKTYPbI 3€MHOH KO-
pbI wenbga Mops JlanreBbx. B To ke BpeMs ellie
GonblIre BONpocos TIO-IIPEKHEMY OCTAIOTCS JUCKYCCH-
OHHLIMH H NOJTYYEHHBIC HAMH JAHHbIE MOTYT JHLIDb
N06ABATL HOBBIE APTYMEHTHI B 3aLUUTY TOW MM HHOH
TUNOTE3LI NPOUCXOKAECHHS OMMUChIBAEMBbIX CTPYKTYp.

IIpexxne Bcero nonyyennsie nanubie He OCTAR TS
TOT COMHEHHII B CIIOXHOH MHOTOCTYNIEHYATO! HCTO-
pu# GOPMHPOBaHHS OCATOYHOTO Yex)ia Mops Jlane-
BbIX. BepxHss tomma, Hakomnzenue KOTOpO#i mpo-
AOJKAETCS, MO-BUUMOMY, 10 HACTOSIILETO BPEMEHH,
OTJIAracTcs NPEMMYIUECTBEHHO B CyGMEPHANOHA -
HO#l 30HE B BOCTOYHOH 4acTH Mops JlanTeBsix, 3a-
nanHee 0-soB benbkosckuii u Cron6osotii, u B riy-
GokoBOHOW O6GnacTH, B OCOOEHHOCTH — B OCEBOIi
pu¢roBoil 30He xpe6ra Makkens (cu. puc. 4). Menee
OTHETIIMBO MPOsIBIIEHA CYGIIMPOTHAS 30Ha, CEKyLIas
IOX OCTPBIM YIrJIOM KOHTHHEHTANBHBIN CKJIOH H KAK
6bl CBSI3BIBAIOLIAS xpebetr Takkens ¢ BocTouno-
JIanTeBcKO# ceiicMOaKTUBHOMN 30HOH OCaJKOHAKOII-
neHus. Cnegyer oTMeTHTS, MO-BUAMMOMY, U 30HY Ce-
BCPO-3aNalHON OPHEHTHPOBKH B LEHTPAJILHOH Yac-
TH MOp3 JlanTeBbiX, BKIIOYAONIYIO BhITE HBLIMICS
paHee Ycrb-Jlenckuit rpaGen. B 3Toii 30He TakxKe
PaclOIOXEHA IpyNNa SNHUEHTPOB 3eMIIETPACEHHUIL.

Ecre Bce ocHoBanus cBa3bIBaTH HavaMO reoauHa-
MHYECKOrO LMK/A, MPUBEAIETO K (POPMUPOBAHHIO
BEPXHEH OCAOYHOM TOJIIH, C pa3BuTHEM XpebTa
Fakkens, Bpems o6pazoBanus KOTOpOro onpepene-
HO IOBOJIbHO YBEPEHHO NPHBSA3KON K F€OMATHUTHOIN
BPEMCHHOM 1UKaJe H cocTaBisteT 1012 mun. ner [4].

Cpennss Tomma ocagounoro yexina Mops JlanTe-
BbIX OTJIaraaach NpEMMYILECTBEHHO Ha JHE IyGOKO-
BOJHBIX KOTNOBUH EBpasmiickoro Gacceitha u ma
KOHTHHCHTANILHOM CKJIOHE, IPHYEM KAaK HA FOT0-3a-

IaTHOM, TaK U Ha IOrO-BOCTOYHOM GOpTax Gacceitna.
Hekotopas Tennenuus k YBEJIHYEHHIO MOIHHOCTH
3TOH TOJIM MO Mepe MPUGIIKEHHS K KOHTHHEH-
TaNBHOMY CKJIOHY HaGmIOfaeTCst Ha BceM menbpe
Mops JlanteBbix. BepositHee Bcero PEANOIOXHUTD
KaHHO30MCKHUIl BO3PACT TOM TOMIIH, CHHXPOHHBIH €
NpUHAMAEMBIM  GOJILIIMHCTBOM  HCCIIEOBaTeICH
KaifHO30HCKHM BO3PacTOM ¢yHmaMeHTa rny60KO-
BOIHbIX KOTIOBHH EBpasumitckoro 6Gacceitna. Ilo-
CKOJIbKY ACTalbHbIE HUCCICHOBAHUS MarHMTOMeTpH-
UCCKHUX, CCHCMUYECKUX [AHHBIX, TaK XK€, KAK U Ae-
TAJIbHBIC IeONOrM4EeCKHE U3bICKanus [33], mpusogsT
K 3aKJIIOYCHHIO O BECBMA CJIOXKHOH KaMHO30MCKOM
HCTOPHH DErMoHa, CIeyeT, IO-BHAUMOMY, B HACTOS-
II€C BPEMSI BO3NEPXKATLCA OT 60JIee TOYHOM IaTu-
POBKH BPEMEHH OTJIOKEHHS 3TOM TOJIILH.

Hakonen, dopmuposanme nmxkneit 0CaOYHOH
TOJIHIY, KaK 3TO BUAHO U3 puC. 1 U 2, CBSA3aHO ¢ mo-
CTYILUICHHEM OCaJOYHOTO MaTepuana M3 JebThI
p. Nlensr. OueBugHO, 9TO BO3PAcCT 3TOM TOJIH, MOLL-
HOCTb KOTOPOM NPEBBILIAET 8 KM, ME3030MCKHH, Tak
Kak CyliecTBoBanue caMoro 6acceiina JIeHbI yBsi3bi-
BaeTcs ¢ Bepxosnckoi TOPHO-CKJIaA4aTON CHCTe-
Moii. OOHAKO OTHOCHTCS /1M HAYAJIO ee dopmuposa-
HH3A K TIO3THEMY MeJTy Wi ke K GoJiee paHHEMY 3Ta-
Iy 0CaIKoo6Pa30BaHMS B OKPYKAIOLIMX Cubupckyio
nnaTgopmy 6acceiiHax, CKa3aTh HA OCHOBAHUH HMe-
IOHIMXCSA JaHHBIX HEBO3MOKHO.

Yro Kacaercs paitonmpoBanus aKyCTHYECKOrO
dyHnamenTa, pesynbrarsl KOTOPOrO NpeacTaBlIcHbI
Ha puc. 10, To BeIgeIEeHHbIE HAMA OGIACTH BO MHO-
T'OM CXO3KHM C THITAMH CKJIa4aTOr0 OCHOBAHHUS, TIOKa-
3aHHBIMHM Ha KaprTe, cocrasnedHoi 5. 1. Kumom [18],
Ha KoTopoit KorenbHuyecknii 610k nokazan kax 06-
JaCThk 3aBeplIAOLIE OalKanbCKOL CKJIaZ4aTOCTH,
OKPYXCHHasA MO3AHEKMMMEPHIACKUMH mosicamu Ho-
BOCHOHpPCKOI 1 BepxosHo-KonbIMCKoii CKJIag4yaThIX
CHCTEM, a O CTOpOHbI Taiimbipa npoTsHyTa pauue-
KHUMMepHuiicKas IO)KHo-TaﬁMmpcxax CKJIagyaTasi Cuc-
TeMa. Brienenne xe psagom uccnenopareneii 3anap-
HOH ¥ UEHTPaJILHbII YacTH wensda Mopst JlanreBoix
B Ka4eCTBE 00JACTH IPEHBUIICKOH CKIAMYaTOCTH
[19] Be13bIBaET pemmrenbHbIC BO3paxkeHud. B ceete
H3JIO>KCHHBIX BbILIEC NAHHBIX HET HAKAKMX COMHEHMI,
YTO ROCTUTaIOIHiA 14 KM MOLIHOCTH OCaOYHBIH Ye-
Xon cuctembl HOxno-JlanTeBckux nporuGos me
BKIIIOYAET Na/1€030/CKHE KaPGOHATHBIE OTIOKEHHS,
passaTeic Ha CHGHPCKOI ITAThOPME; TOYHO TaKKe
HET COMHEHHI, YTO B OCHOBaHHMH OCaJOYHOIO Yexa
IOxHo-JTanTesckux OporuboB JIeXaT CKJIAq4aTbie
TOJIIH, CMATBIE B NOsICax AeOpManuil, MPOTArUBaB-
HIHMXCS B ME3030€ KaK Ha CEBEPO-3amaj, TakK U Ha ce-
BEPO-BOCTOK (CM. puc. 10). BoszMmoxkno, nmaneosoii-
CKHE U AOKeMOpUiicKue 00pa30BaHHs BXOIAT B CO-
CTaB 3THX TOMI, HO B INy6OKO mepepaGoTaHHOM
BUe. TOYHO Takke HET HMKAKMX reodu3nYecKnx
AAHHBIX O COXpaHEHHMH B OCHOBaHuH IOxHo-JIanTes-
CKUX nporuGoB (hparMeHTOB OHA MAIEO030HCKOro
OKCaHa, HE 3aTPOHYTHIX NOCIEAYIOWEH CKIANIATOC-
TBIO H IEPEPAGOTKON. AHANK3 reoH3NYECKHX aHO-
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Maluid ¥ MOJIEJIMPOBAaHHE HE JAIOT APryMEHTOB B
NONL3y TAKOW FHIIOTE3bI.

I'oBOpst 0 UBEpreHTHON rpaHuue WIMT, CAEOYET
OTMETHTb, YTO B ABYX HHXKHHUX OCAMOYHBIX TOJILAX
HET CJIEIOB CKBO3HBIX CTPYKTYP, KOTOPbIE MOLJIH GbI
COCIHMHATH BHOBL OOpa3yIOIIMACS OKEaH ¢ 30HaMM
pacTskeHusI ¥ rpaGeHoOOpasHbIMH CTPYKTYpaMu
MaTepuKa. EMUHCTBEHHAs CTPYKTypa, KOTOpas MOr-
J1a OrPAaHHYEHHO CKOMIIEHCHPOBATh PACTSKEHHE HA
HavyaJIbHOM 3Tane oGpasoBanus EBpaswuiickoro 6ac-
CedHa, 9TO NpOru6 HMKHEN TOMLIH, NPOTATHBAIO-
LIUACA OT JeabThl JIeHBI Ha CeBepO-3amag K KOHTH-
HCHTAJbHOMY CKIIOHY. Haium ganuble nokasnisaror,
4T0 YcTb-JleHckoro pu¢pTa B BHje LIMPOKOH 30HBI
PaCTSKCHMS, KaK 9TO 4aCTO TPAKTYETCS B MOCIEAHEE
Bpems [14, 33, 35], coequngBmeci Ha IIPOTAXKEHUH
KailHO30s1 MATEPUKOBBIE BNAMHBI U rpabeHnl ¢ EB-
PasHHCKHA GAacCEMHOM, HE CYLIECTBYET. Y3KHE Ipa-
OeHbl, 3aN0IHEHHBIE 57 KM 0caakos [32, 34], pa3Bu-
ThI TOJILKO Ha nepudepun MaccuBoB Korenbandec-
ko-JIstxoBckoro m JIe-JIonra, u nx TEKTOHHYECKYIO
HCTOPHIO €Ilie IPEACTOUT PacKpbITh. Bo Bcsikom ciy-
4ae COBPEMEHHAas CEHCMHMYHOCTH Pa3BHTA JIMIIbL B
rpabeHax, pacIoJIOXKECHHBIX B MEPHAMOHAILHOM 30HE
3anagHece 136° B..

B 3akmouenne kpatko copMyaHpyeM BHIBOABI
U3 BBITIOJIHEHHO HAMH paGOThI:

— OCaffouHbIA 4Yexon mops JlanTeBbIx moppasne-
JISICTCS HA TPH TOJIIY, PA3INYAOLIUECH MECTOIOJIO-
KEHHEM H OPHEHTHPOBKOH 30H MAaKCUMAJIBHOTO
OCaIKOHAKOTIJIEHHUS M, CIEHOBATEIbLHO, TEKTOHNYEC-
KO# 00CTaHOBKO#, COMYTCTBYIOILEH BPEMEHH UX 06-
pa3oBaHu;

— NO[ MOKPOBHBLIM OCAJOUYHbIM YEXJIOM B LEHT-
panbHO# yacTi Mops JlanTeBsix HAXOAUTCA pemyuu-
POBaHHBI 0 MOILIHOCTH TPAHUTHO-MeTaMopduyec-
KMl CJTOH 3€MHOM KOpBI, IPEACTABIICHHDIN, BEPOAT-
HO, METaMOP(HU3OBAHHBIMH B ME3030MCKOE BpeMs
KOMIUICKCAaMH ¥ BKJIIOYAIOIIMIA MarMaTH4YECKAE M0-
ponbl KailHO304;

— B ININOLCH-Y€TBEPTHYHOE BpeMst hopMHpPyeTCs
AUBEPreHTHAs rPaHMia ITHT B MEPHAMOHANILHOM 30-
HE K 3anafy ort 0-Ba bebKOBCKHil, BO3MOXKHO, COEAH-
HEHHasl C OCeBOd 30HOM xpebTa 'akkens cyGLMpOT-
HO# TpaHCGOPMHOI 30HOM. [TpU3HAKOB IHTEIBHOTO
CyLIECTBOBaHMSI B KAHO30€ JUBEPTE€HTHON IPAaHHIbI
Ha wenbge Mops JlanTeBbix HET.
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Peyenzenm: H.A. Bo20anos

Crustal Structure and Tectogenesis of the Laptev Sea

A. L. Piskarev, L. V. Soroka, and M. Yu. Chernyshev
All-Russia Research Institute of Geology and Mineral Resources of the World Ocean ( VNIIOkeanologiya),
Angliiskii pr. 1, St. Petersburg, 190121 Russia

Abstract—Interpretation of seismic data acquired by Russian and joint German—~Russian expeditions in 1985—
1997 along more than 30 lines in the central and eastern Laptev Sea is presented. A digital seismic model of
the study area was created and maps on three seismic horizons were compiled by coordinating and digitizing
all initial data. The second stage of data interpretation resulted in constructing a crustal density model of the
region using original GRAV-3D software based on a grid approximation system proposed the authors for solv-
ing the inverse problems of gravity surveys. There are fundamental differences in structural styles between the
three sequences separated by key reflectors. The structure of the upper sequence is related to the currently on-
going rifting in the Laptev Sea and to seafloor spreading in the Eurasian Basin of the Arctic Ocean, which gave
rise to the the Gakkel Ridge during the last 10~12 Ma. The structural style of the middle sequence suggests that
it accumulated simultaneously with the opening of the Eurasian Basin during the latest Cretaceous to Paleo-
gene. The lower sequence, restricted largely to the surroundings of the Lena River delta and a series of NW-
and NE-trending troughs, was obviously deposited during the period of extension and rifting that preceded the
inception of the Eurasian Basin. A map of the acoustic basement was compiled on the basis of modeling data.
The following regions were recognized: (a) Region underlain by the granite-metamorphic layer of cratonic con-
tinental crust, (b) region underlain by acoustic basement folded during the Mesozoic, and (c) region underlain
by acoustic basement that consists of a thinned granite-metamorphic crustal layer overlain by a thick sedimen-
tary cover. A divergent plate boundary was formed west of Bel’kovsky Island during the Pliocene—-Quaternary.
No signatures of a long-lived divergent boundary in the crust under the Laptev Sea shelf have been detected.
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