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[anHaa MoHorpacms ocHoBaHa Ha coaepXaHuu nepeBeaeHHbIX Ha PYCCKWi
A3bIK U aganTUpPOBaHHbIX Nekuuin npodeccopa LureHopyn Mapysima (AnoHus):
“Pacific-type orogeny and accretionary complexes along eastern Asia”
(OporeHus TMXOOKeaHCKOro TUNa U akKPELMOHHbIE KOMNAEKCHI BOCTOYHOW A3un);
“Accretionary complexes in Central Asia for reconstructing Paleozoic péleo-
oceans” (AKKpPEUWOHHble KOMNNeKCbl LleHTpanbHOW A3un U pPEKOHCTPYKUUS
ucTopuu apesHux okeaHoB); “Magmatism at Pacific-type convergent margins and
inside the Pacific Ocean” (MarmaTuam KOHBEPreHTHbIX OKpPauH TUXOOKEaHCKOro
TMNa n BHYTPeHHUX obnacTtert Tuxoro okeaHa); “Metamorphism at convergent
plate boundaries, continental rifts and mid-oceanic ridges” (MeTtamopduam
KOHBEPreHTHbIX OKPauH, KOHTUHEHTANbHbIX PUPTOB U CPEANHHO-OKEAHNYECKNX
xpebToB); “Tectonic erosion of crustal materials” (TekToHuyeckas 3poavs
KOpPOBbIX MaTepuanos). Takke B nocobue BowNM matepuanbl U3 cratby npod.
Mapysma «Pacific-type Orogens: New concepts and Variations in Space and
Time from Present to Past» (Journal of Geography 2011, v.120, p. 115-223) u
opurMHanbHble MaTtepuanbl Apyrux asTopoB nocobus. [loagrotosneHo B
Nabopatopun naneookeaHoOB N MaHTUAHOrO MarmaTuama B pamkax merarpaHTa
Ne 14.Y26.31.0018 MwuHuctepctea o6pasoBaHus U Hayku Poccuiickomn
depepaunm  «MynbTuaMCUMNNMHApPHOE  U3y4YeHuWe  cknagYaTbix  NOSCOB
TUXOOKEaHCKOro Tuna 1 Co3aaHue COornacoBaHHOW MOAENU 3BONKLUUN OKeaHoB,

WX @KTUBHbIX OKpavH U MaHTUAHOro MarmaTuaman.
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BseaeHne

OporeHus TuxookeaHckoro tuna (OTT) saBnsetca peaynbTatom cybaykuuu
(norpyxeHus)  okeaHudeckon  nutocdepsl 7] BKNKOYaeT  npouecchbl
Haacyb6ayKUMOHHOTO  MarmaTuama, akkpeuun (npuuneHeHust) maTepuana
OKEaHU4eCKOW KOPbl U OCTPOBHbIX AYr K aKTUBHbIM KOHTUHEHTaNbHbIM OKpauHam
n obpa3oBaHUs HeBYNKaAHWYECKUX Ayr (3KCrymauus metamopdUyeckux nosicos
BbICOKUX 4aBNeHWi 1 BbICOKMX U HU3kux TemnepaTtyp: HP-LT — rony6ble cnaHupl,
HT-HP — aknorutbl. OHa oTnu4YaeTcs OT OPOreHuu KONnuManoHHoro tuna (OKT),
CBAAI3aHHOMW C KONNW3nen (CTONKHOBEHMEM) KOHTUHEHTOB W  BKIIOYaOLWEN
o6pa3oBaHne MOLHBLIX CKagyYaTo-HaABUIOBbIX MOACOB, MeTamopdU4eckux
NoOsiICOB BbLICOKUX WU CpefgHux Temnepatyp u aasnexui (HT-HP, MT-MP), cuh-
OpOreHHbIW FPaHUTONAHBIA MarmaTuam, ob6pa3oBaHMe KOHTUHEHTAaNbHbIX MONnacc
n 1.4. MNMpouecchbl cybaykuunm okeaHuyecko nutocdepbl SBNAIOTCH FNaBHbIM
MexaHuaMom o6pas3oBaHUs OBEHWNbHOW (HOBOW) KOHTUHEHTanbHOW KOpbl B
nocrapxeickoe BpeMs. Ha KOHBEPreHTHbIX OKpauHax TUXOOKeaHCKOro Tuna pocT
KOpbl MnpoucxoauT 3a cuyeT HaacybayKUMOHHOro Marmatuama, B Nepsyto
oyepeab, BO BHYTPUMOKEAHWYECKUX Ayrax, a Takke akkpeuun dparMeHToB
okeaHudeckon kopbl. BmecTte c Tem, B npouecce ¢pOpMUpPOBaHUS OPOreHoB
TUXOOKEAHCKOr0 Tuna NPOUCXOAWUT YacTUYHOE WNW  NOMHOE pa3pylueHue
KOHTUHEHTanNbHOW KOPbl B pe3ynbTaTe TEeKTOHUYECKOM 3p03un U nocneaytowien
cybaykumn 3pogupoBaHHOro martepvana B maHtuo. C MomeHTa pa3paboTku
opuruHansHon koHuenuyun OTT B 70-x rogax npownoro cronetusn (Dewey, Bird,
1970) nosBUNUCE HOBbIX AaHHbIE, KOTOPbIE NMO3BOMUAN YAaCTUYHO NEPEeCcMOTpeTb
UCXOAHYIO MoAenb W BbIAENUTbL €e HOBble acnekTbl, B NepByld oyepeapb,
CyWEeCTBEHHbI NPUPOCT KOPbl 3@ CHET TOHaNUT-TPOHALEMUT-IPAHOANOPUTOBOTO
(TTI) marmatnama n acpdekT TeKToHnYeckow 3poaun. CoBpemeHHass modenb
OTT nogpa3symeBaeT ceMb CTaaui pocTa oporeHa (B ckobkax ykasaHbl MecTa ux
COBPEMEHHOrO NposiBNeHus): 1) HaYanbHan akkpeuus (HOKHOe OKOH4YaHue AHQ);
2) HagcybayKUMOHHbIM marmaTtuam; 3) 3Kcrymauus nopog cpeaHew Kopbl,
(Hemarmatuyeckwe  gyru  WHOoHesuuw);  4)  rugpatauyvs nopoa W
pernoHanbHblit/6appoBuaHckuii  metamopcduam (nonyoctpos Kun, AnoHus);
5) HayanbHas cTagus 3KCrymauun BbICOKODapuyeckux n BeICOKOTEMNEPaTYPHbIX
meTamopdguyeckux nopoa (nonyoctpoe Onumnuiickun, CLUA); 6) Bbixog Ha
NnoBEpPXHOCTb sapa oOporeHa - MeTtamopdU4eckoro nosca (aKkpeuuwoHHbIV
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komnnekc WumaHTto, AnoHuWsA); 7) NOCT-OPOreHHbI NPOUEcC W TEeKTOHU4Yeckas
3poaus (MapuaHckuin 1 HaHkarickuid rnybokoBogHble xenoba).

[naBHble COCTaBNAWME OpOoreHa TUXOOKeaHCKoro Tuna 310 -
aKKPEUWMOHHbIA KOMNNEKC, KOTOpbIA BknoyaeT B ceba dparmeHTsl nopog
OKeaHuW4yeckoro AgHa (B TOM 4uCrne akKpeTUpOBaHHbIE OKeaHuveckue nnaro,
OCTpPOBa W NOAHATWS), MOLLHbIE TeppUreHHble oBpa3oBaHWs rnyGOKOBOAHOMO
xenoba (TypbuauTbl, rpayBakku), OCTPOBHas ayra, MeTamopguyeckuh nosc,
Hemarmatuyeckas payra. Knaccuueckas «koHuenuusa OTT nogpasymeBaer
pob6aBneHue K akkpeLuMoHHOMY KOMNMEKCY NOPOA KOPbl KOHTUHEHTANbLHOro TUNA,
Taknx kak TTI, obpa3oBaHHbIX Hag 30HOW cybaykuun. HosbiM acnektom OTT
ABNAOTCA paHee Mano y4yuTbiBaeMble NPOUECChl ee pa3pylieHus B pedynbTarte
TEKTOHUYECKOW 3po3vK, MacwTabbl KOTOPOW HA KOHBEPreHTHbIX OKpauHax
coBpeMeHHon Liupkym-Mauyunduku nossonunu  NpeanonoXvTb  NOrpyxeHue
6onbwnx o6bLeMOB KOpPOBOro Martepuana B MaHTUO. Takum 06pasom,
KOHBEPreHTHble OKPauHbl TUXOOKEAHCKOro TUNa SABNSAOTCA MECTOM aKTUBHOIo
B3aMMOOENCTBUA  OKEaHW4YeCKOW W KOHTWMHEHTanbHOoW  nutocdepbl  w
€AVHCTBEHHbIM MecToM Ha 3emne, rae npovucxoauT obMeH BewecTBOM Mmexay
MaHTUIHBIM U BEPXHEKOPOBbLIMK pe3epByapamu. Ha 3emne npoueccbl oporeHum
n obpa3oBaHua oporeHHbIx NoscoB (orogenic belts) TecHo cBA3aHbI C UMKNamu
BunbcoHa: OTKPbLITUEM W 3aKpbITUEM OKeaHOB, pacnagoM WM amanbramauven
CYyNnepKOHTUHEHTOB. TO €eCTb OpOreHHble nofica Mupa MapkupylT BCIO
reonornyeckyro UCTOpUID Hawew nnaHeTbl OT apxes A0 KalHo3osa (puc. 1). B
AaHHoM  nocobuu  npeactasneHbl  obwume  ceBegeHus 06 oporeHun
TUXOOKEAHCKOro Tuna, obCcyxaeHbl ee OTNU4YMSA OT OPOreHWU KOMIU3MOHHOO
TMNa, CTPYKTypa W reoguHamuka OpOreHoB TUXOOKEaAHCKOro Tuna, WX rnaBHble
COCTaBnAKOWME — aKKPEUUOHHbIM  KOMAnekc, rnybokoBoAHblI  xenob,
MeTaMopuryeckuin NoSAiC, ByNKaHWYECKas Ayra, OTNOXEHUS OKeaHU4EeCKOW
nnuTbl  (unNu  cTtpaturpacdus  okeaHudeckon nnutbl — COIM). O603HaYeHbI
COBpEeMeHHble Npobnembl  AaHbl UAen AN CTyaeHToB — ByayLmx yyeHblx - Ans
AanbHerLWnX nccneaoBaHnin.

ABTOpbI MOHOrpaduu BblpaxatT GnaroqapHOCTb PeLEeH3eHTy K. r.-M. H. H.1O.
MaTywknHy, XOTA OHW HEe CMOrMW y4YecTb BCe €ro 3ameyaHus, T.K. He Bce

B3arnaabl npod. W. Mapysma pasgensiotcs Apyrumu uccnegosaTtensiMu 3Tux
BONPOCOB.
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1. MoHATUe «KOHBEPreHTHan aKTUBHas OKpauHa TMXOOKEeAHCKOro TMna»

CyuiectByeT Tpy OCHOBHbIX TUNA rpaHUL Mexay TEKTOHUYECKUMU NNUTamu:
OVBEpPreHTHble, KOHBEPreHTHble U TpaHC(OPMHble. [IMBEepreHTHble rpaHvubl
npeacTasnsAlT coboi cpeaAnHHO-OKeaHNYeckne XpebTbl U MEXKOHTUHEHTaNbHbIE
pudTbl, T.e. 30Hbl PpacCTAXEHUs 3EeMHOW KOpbl, CONPOBOXAAloLWMEcs
MarmMaTMamMoM, CBA3aHHbIM C AEKOMMPECCUOHHBbIM NnaBneHnem. KoHBepreHTHble
rpaHnLpbl — 3TO 30Hbl CXOXAEHUS (CTONKHOBEHUS) N B3aMMOAEWCTBUA NAUT (pUC.
1, 2).

KoHBepreHTHan okpauHa TuxookeaHckoro tvna (KOTT) — 3TO TEKTOHUYECKM
aKTUBHAA 30HA Ha rpaHvue nnvT, B TOM Yucne B 30HE nepexoda OT okeaHa K
KOHTUHEHTY, XapaKTepu3yowanca UHTEHCUBHbIMU NPOSIBNEHUSIMU BynKaHn3ama u
BbICOKOW CEWCMUYHOCTBIO  (puc. 2). KOTT xapaktepusylTCcs Hanuyivem
rnybokoBoAHbIX *enobos, pa3sgensiowmMx 0b6nacTM  KOHTUHEHTANbHOW U
OKeaHNW4eckoh KOpbl B 30He BbiIxOA4a HA MOBEPXHOCTb  HAKIOHHbIX
cericmodokanbHbIX 30H (30H BeHbodda). B oTnnmumne OT AMBEPreHTHbIX rpaHuy
KOTT npeacraeBnsier coboit  30Hy B3auMogencTBus  mexay AByMms
OKeaHW4YeckMMM nnuTamum  (OCTPOBOAYXHBLIW  TUM, NPUCYLWWA  3anagHon
Maunduke) wvnu 30HY B3aUMOAENCTBMA Mexay OKEeaHW4YecKon nnuTon W
AKTUBHOW KOHTUHEHTanbHOW OKPauHOW (aHAWMCKWIA TUM, NPUCYLMIA BOCTOYHOW
Maumndumke). KOTT paasusaeTcs Hag yxoaswewn noa Hee 30HOM cybaykumm naut
(Mitchell, Reading, 1969), T.e. 310 n6as 30Ha cybayKUWUM, 3a UCKIKOYEHUEM
TOoNbko 30HACKOW AYr1, eCny roBOpUTb O COBPEMEHHbIX Npoueccax.

B npouecce cybaykuum BepxHuUEe Cnou OKeaHWdeckon nutocdepbl, T.e. B
nepByl0 ovepedb OCafouHble NOPOAbl W, B MEHbLUE CTENEHW, MarMaTuyeckue
nopoAabl, «CPe3akTCA» C NOBEPXHOCTU NMUTLI, «CKy4MBAKOTCA» NO HAABUram u

=

Puc. 1. TektoHnyeckas kapta 3emnu. Bce KOHTUHEHTLI BKIKOYAOT OPOreHHbIe NOosAca,
ChOpMUpOBaHHbIE B pe3ynbTaTe OPOreHui TUXOOKEAHCKOro W KONnuanowHoro tuna. C
CcambIX [OpPEBHUX BPEMEH OKOMO 4 MNpA NeT Ha3aa® OpOreHWs TUXOOKEAHCKOro Tuna
npvBena Kk hOPMUPOBAHUIO OFPOMHOrM0 KONMYECTBA KOHTUHEHTaNbLHOW kopbl TMNa TTI, n B
HacTosilee BPEMSA OpOreHbl TUXOOKEAHCKOro Tuna 3aHumatoT 6onee 1/3 noBepxHOCTU
3emnu. Kapta nokasbiBaeT reonorMyeckyld netonucb pacnaga v opMUMpoBaHUS
KOHTUHeHToB (Maruyama et al., 2011).

*He Bce aBTopbl pasgensioT npeactasnenvs L. Mapysma o cybaykuvMoHHOM
MexaHuame (hopMUPOBAHUA KOPbl B 40 HEOAPXENCKOE BPEMS.
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Puc. 2. KoHBepreHTHas oOkpauHa 3anagHO-TUXOOKEAHCKOro TUMa U €e OCHOBHble
3NEeMeHTbl: 30Ha CcybayKUUU, CcyBAYKUUPYIOWAS OKeaHudeckas nnuta, akKpPeuWOHHbIR
KOMMIEKC, nepefoBas ayra c NnpeaayroBbiIM HaccenHom, BynkaHuyeckas ayra, 3aayrosbii
HacceinH. PucyHok no pabote Maruyama et al. (2011). Ha KOTT BoctouHon Mauuduku
OTCYTCTBYET 3a4yroBblit 6acceiiH

NPUCOEaNHAIOTCA B BUAE TEKTOHUYECKUX NNAacTUH K aKTUBHOW OKpauHe C
obpa3oBaHneM Haa 30HOW CyBayKuMM akkpeuuoHHoro komnnekca. [Mpu Takom
MexaHuame 00pa3oBaHUS aKKPELUMOHHbIX KOMMNMEKCOB HapyLllalTca WUCXoaHas
cTpaturpaduyeckas nocneaoBaTeNlbHOCTb " BHYTpUOpPMaLNOHHbIE
B3aMMOOTHOLLEHUS  MexXxAay BYNKAHUYECKUMW W OCaAO0YHbIMU  NOopoaammu
okeaHunyeckon nnutbl. CornacHo (Kusky et al 2013) crpaTurpaduyeckas
nocneaoBaTenbHOCTb OCAAO0YHbIX W BYNKaHUYECKUx nopod, obpas3oBaHHbIX Ha
OKeaHU4ecKon Kope B Nepuoa CO BpemeHu ee obpasoBaHus B 30HE CPeAUHHO-
okeaHuyeckoro xpebra 40 BPEMEHWN UX BKMIOYEHWUS B aKKPELWMOHHYI0 NpU3My Ha
KOBEPreHTHON OKpawHe, Ha3blBaeTCsi MNOCNeaoBaTeNnbHOCTb CTpaturpaduv
okeaHuyeckon nautbl (COM) nnu Ocean Plate Stratigraphy (OPS). B pesynbTtate
aKKpeUWOHHblE KOMNMEKCbl, KOTOpble WCCNEeAoBaTENU BbIAENSIOT U U3yyaloT B
COCTaBe COBPEMEHHbIX W OPEBHUX OPOreHHbIX MOSICOB TUXOOKEAHCKOro Tuna,
obpasoBaHHbIx Ha MmecTe KOTT, umetoT 06bI4HO OYEHb CROXHYHK CTpaTurpaduio
N CTPYKTYPY, BKMHOYAIOLLY0 MHOXECTBO NEpPEMEXaroWmxXcs U/mnu HaaBUHYTbIX
OpYr Ha Apyra TEeKTOHUYEeCKUX NNacTuH (puc. 3).
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Puc. 3. CTpyKTypHble 3nemeHTbl OpPOreHMW TUXOOKEaHCKOro Twuna (cneea), mogens
ob6pa3oBaHMA  akKKPEUMOHHOro Komnnekca (nocepeauHe) U CTPOEHME  aKKPEeUMOHHOro
KOMnNnekca (cnpasa), PeKOHCTPyupoBaHHoe aAna nosca MuHo-Tamba, o. XoHclo, AnoHus,
cnpasa (Wakita, 2012). Cm. Tarke puc. 25

2. TMoHATHe «OpOoreHna»

Yto Takoe oporeHus (orogeny)? [lpsmoi nepeBoa ITOr0 aHrAWMACKOTO
TepMuHa noapasyMeBaeT OPOreHHble [ABWKEHWS WNW, WHbIMKM  CnoBamu,
OBWKEHWA KOpbl, CBRA3aHHble C ropoobpasoBaHuem. Teopus oporeHesa wnu
oporeHun akTusHo obcyxpanacb B koHue 1960x - Havane 1970x ronos.
PacnosHaBaHWe  OpPOreHHbiXx  MOACOB  TUXOOKEAHCKOro  Tuna 6bIno
HEOAHO3HAYHbIM WU HEOOCTATOMHO CTPOrMM, Tak Xe, Kak BNpoYeM, U NOSCOB
KOMMAU3WOHHOTO TuNa. HeACHbIMM OCTaBanUCb COCTaBNAIOWME INEMEHTHI,
reonornyeckue CTPyKTypbl W  XpoOHonoruyeckue pamkn. B kavectse
COBPEMEHHOro aHanora NosiCoB KOMMU3WOHHOro Tuna 6binun B3aTbl MMManaw, a
AN NOACOB TUXOOKEAHCKOro Tuna — AHAbl. ANOHCKWMIA apxunenar gaxe He
paccmaTtpuBancs, kak CTaHaapT NOACOB TUXOOKEAHCKOro Tuna, n3-3a Hebonbwown
BbICOTbI FOp B cpaBHeHun ¢ AHpaamu (6onee 4000 M Haa ypoBHEM MoOps),
NOCKONbKy B TO BpeMsi BbicoTa rop 6bina OgHWUM OCHOBHbIX U3 Nokasatenewn
oporeHun. bonee 4eTkoe onpegeneHve NPU3HaKoB ITUX OBYX TUMNOB OPOreHuu
3aHANo noytm 20 net. B 4aCTHOCTW, MHOro BpemMeHu 6biNno NOCBALWEHO
W3yYeHWNI0 TPeHOOB W3MEHeHUs TemnepaTtypbl U aaeneHus npu obpasoBaHwuM
pernoHanbHbIX MeTamopuyecknx nNOACOB BO BCEM MUpe, 4TO cenvac
cuuTaeTcs OAHMM M3 BaXHbIX Noka3atenen oporeHuun. MOoCKONbKYy OporeHus -
KOMNMEKCHOE NOHATWE, AN ero onpeaeneHvs Hago UCNONb3oBaTb 3HAHWUA U3
CTPYKTYPHOW reonorun, MeTamopguyeckon u MarmaTUyeckon neTponoruu,
reoxpoHOnornm, reousnki u gpyrux AUCUUNInH.



B coBpemMeHHOM NpeacTaBneHUM TEPMUH «OpOreHus» BknovaeT B ceba poct
KOHTUHEHTanbHOW KOPbl 3@ CYET MarmMatuama, perMoHanbHbIii MeTamopduam,
obpa3oBaHWe HOBbIX reonorMyeckux CTPYKTyp wnu pocT rop 3a cuet
TEKTOHUYECKUX [ABWXEHWW, a Takke paspyweHue HOBOOOpa3oBaHHbIX FOPHbIX
COOPYXEHWA B XOAE 3K30reHHbIX NPOLECcCOB U TPaHCNOPTUPOBKY NPOAYKTOB WX
paspyweHuss B okeaH. B macwrabe reonoruyeckoro BpeMEHU TakoW LWKN
OpOreHUMU 3aHUMaeT OTHOCUTENbHO KOpOTkoe Bpemsi — okono 100 mMunnuoHoB
neT W nNpuBOAMT K 06pa3oBaHWD HOBOrO OPOreHHoro nosica (orogenic belt).
Takum obpa3om, OAHUM TEPMWUHOM OPOreHUs Mbl NepeaaeMm BaxHewwee WU
KOMMNNEKCHOE siIBNEHWE B reonornvyeckon uctopum 3emnu.

TepMuUH «oporeHusi» CywecteoBan ewe /A0 NOSABNEHUA  KOHuenuuu
TekToHWkn nnut (plate tectonics). Ha ocHoBaHUW HOBbIX B3rNSAOB HA UCTOPUIO
3emnu [bton u Bépa (Dewey, Bird, 1970) pasagenvunu NOHATUE «OpPOreHUsA» Ha
aBa Tuna: TuxookeaHckuih (Pacific-type orogeny) (puc. 4a) v anbnuicko-
rMMananckun unu KonnuanoHHbl (collision-type orogeny) (puc. 46). B noscax
nepBoro tuna o6pasytorca 6onbwmne 06bemMbl KOHTUHEHTANBLHOW Kopbl TUNa TTI
(HOBOM MNK 10BEHUNbBHOW), B TO BPEMSA Kak B OporeHax BTOPOro Tuna Hosasi kopa
He obpa3syeTcs, a nNpPOUCXOAUT PEUUKNUHT  KOPbl WU  CYLIEeCTBEHHOE
nameHeHne/npeobpa3oBaHue paHee CyLleCTBOBABLUMX r€ONOrMYecKux CTPYKTyp.
OporeHbl 060MX TUNOB WMET CyGropu3oHTanbHYl0 CTPYKTYpY W CXOXue
3NeMeHTbl, B NepByl o4vepedb, SAPO OporeHa, npeacTaBneHHoe NOosiCoOM
pervoHanbHOro Metamopduama BbICOKUX AaBNEHW, 3axaTbiM MO Tuny
C3HABMYA MexXay BepxHeln W HwkHenh cnabomeTamopdu3oBaHHbIMU UMK
HemeTamopdu3oBaHHbIMK  TonwamMu/nnacTuHamn.  XapakTepHon  YepTon
KONNU3WOHHOIO OPOreHa ABNAETCA ero BEPreHTHOCTb, HanpaBNeHHas B CTOPOHY
oKeaHa W nepeaoBOW CKNaa4vyaToO-HAABUIOBLIA NOSIC, @ XapakTepPHOW 4YepTown
TUXOOKEAHCKOro — OMUCTOCTPOMAa, HaABUHYTaA Taike B CTOPOHY "OkeaHa
(Maruyama, 1997). MpoTtonutbl meTamopduyeckux nopoa ANs OpOreHoB
TUXOOKEAHCKOro U KONMWU3WOHHOIO TUNa MMEKT Pa3nNUYHbIA NUTONOTUYECKUA U
Xumuyeckuii coctas (Maruyama et al., 1996).
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Puvc. 4. OporeHHble nosica TUXOOKeAHCKOro (a) 1 konnuanoHHoro (6) Tuna (Maruyama et
al., 2011)

Mpumepom oporeHnn nepsBoro Tuna HABNSAETCA OPHbIA XpebeT AHAbl B
HKOxHOM AMepuke, a NpUMEpoOM OpPOreHWyM BTOPOro Tuna SIBNAETCS TFOPHbINA
xpebetr Tumanan B A3un. [bton un bépa Takke BbISBUNN pasnuyHble
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CTPYKTYPHble  3NEMEHTbl  TEKTOHWYECKUX NNWUT, Ha OCHOBAHWUW  4ero
noapasgenvnu BbiAeneHHble UMK TUNbl oporeHun 6onee aetanbHo. MpuHYMNGI
3TOro nogpasgeneHuns ObinM cucTemaTuanposaHbl MuAwWpo C coaBTopamu
(Miyashiro et al., 1982).

Mocne ny6nukauymwmn Abton 1 bépaa (Dewey and Bird, 1970) o6e moaenu
oporeHun passuBanucb B ¢opme npotueonoctasnexHusa. [ns 6onblwMHCTBA
€BpONEenCKUX U amepuKaHCKUX reonoros Obifl NOHATEH KOMMW3WOHHBLIA TUN
oporeHun, Hanpumep, B EBpone paHHEnaneo3owckni  KaneaoHCKWUA,
cpegHeno3gHenaneo3onckuii 6anTUMCKMA U KANHO3OWCKUI  anbNUCKUi
OPOreHHbIe MOSACa OTHOCATCS K KOHTUHEHTAaNbHOMY KONSTM3UOHHOMY Tmny. Takve
e nosica pacnpocTpaHeHbl U B BOCTOYHOM 4YacTu CeBepoamepuKaHCKOro
KOHTUHEHTa. MOCKONbKy LEHTPOM reonornyeckux NpeacTtaBneHun aAnuTenbHoe
BPEMS OCTaBancs KOMMU3WOHHBLIA TUN OporeHesa, 3anagHbiM reosioram HyXHo
ObINO 0OBACHUTL, YTO Takoe TUXOOKEeAHCKWI TUN oporeHesa. 3To ObiNo caenaHo
A. Muawwupo c coastopamu (Miyashiro et al., 1982) n BbI3BANO OrpoMHbIN
Hay4Hbl UHTEpPEC.

Mexay Tem pa3Butve NpeacTaBNeHUn O TUXOOKEAHCKOM TUNE OPOreHuu He
6bI10  NocTynaTtenbHbiM UM Bceraa nNorudHbIM. Tak, BOCTOYHOE nobepexbe
CeBepoaMepukaHCKOro KOHTUHEHTa npeacTaBneHo Annanadckum OpOreHHbIM
NOsICOM KOMMW3MOHHOrO TWNa, a 3anagHoe, obpauwieHHoe K TUxOMy OkeaHy,
TakoBbIM He sBnseTcA. OAHaKO HEKOTOpble YYEeHble NbITanUCb NO-NPEeXHeMmy
0OBbACHUTL NpoucxoxaeHue rop 3anagHoro nobepexbs CesepHoin n KOxHON
Amepuk (Kopaunbep wn AHA) KONNU3WOHHBIMK npoueccamn. B kayectse
ApanBepa KONMU3NW KOHTUHEHTAsbHbIX MAcC paccMaTpvBanoCb nonagaHve B
rnybokoBOAHbIA  Xenob KPyMNHbIX OKEaHW4YeCkUx MNOAHATUIA, Takux  Kak
oKeaHudeckue nnaTo W ocTpoea, Hanpumep, nnato OHTOHr-ABa W ApeBHWe
BHyTpUOKeaHuueckne Ayru. bonee Toro, psg ydyeHbix nonaranu, 4TO Takue
OCTpOBa, NNaTo M Ayrv, 3axBayveHHble, Hanpumep, akKPeuWOHHbIMKU NpU3Mamu
KOxHOW AMEpUKM He NPOCTO KONNMAUPYIOT, @ CKONb3AT BAOMb rnybokoBogHOro
xenoba (puc. 1) 4yepea 3keatop A0 Ansicku. [pn 3TOM Kaxaoe naTtepanbHO
nepemMeLLaloLlLeecs reonorvdeckoe Teno nonyyano cobcTBeHHoE —UMS,
Hanpumep, INaHrepuitckuin TeppenH (Langerian terrain) (Coney et al., 1980).

B 10 e BpemMs ANOHCKue yyeHble B paMkax uccnenosaHui mukpodoccunui
AKKPEUMOHHBbIX KOMNNEKCOB W3yYunn TpUacoBble KOHOAOHTbI OPOreHHOro nosica
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MwuHo-Tamba (Mino-Tamba Belt) (puc. 5), paspabotanu 3BOMHOUMOHHYO
chmnoreHuto rny6okoBOAHbIX KDEMHEN NO KOHOAOHTaM W BblABUHYNW KOHLENLMIO
«cTpaturpacun okeaHuuecko nnutbl» (Oceanic Plate Stratigraphy) (Isozaki et
al., 1990; Matsuda and Isozaki, 1991; Wakita, 1988, 2000, 2011). MNocne aToro
HacTynuna 3onotas apa uccnegosaHMin NO3gHenaneo3o0ncknx Nopos AnNOHCKOro
apxvnenara. He ob6pawas BHMMaHUs Ha 3TO WHHOBALUWOHHOE WCCneaoBaHue,
HekoTopble ANOHCKUNE uccnegosartenmu npegnoYvTanu cnefosatb
«TeppeiHoBomy Bymy», nayuiemy ns CesepHoit Amepuku. OHu cosgasanu

TIPS PO § MeTAMOpeIN Araax P-T

8t

Mermopdereciie nosa maco BT Cotarmn, Corys

oHmmeERe Gooss Xim, Osi

}

]

Enpauniickas
wnma /

Ly’ /
Fgs

Snonckoe Mope

&eno0 Hamadt

DuannnHCcKoe Mope
Tuxnii okean

Puc. 5. TektoHuyeckas cxema ANOHCKUX OCTPOBOB — TUMNMHHOrO OPOreHHOro nosica
TuxookeaHckoro Tuna (Isozaki et al., 2010). CokpauweHnus: Ak -Akuowm, M-T — MuHo-
Tamba, Pu — Puoke, CH — CaHryH, C-C-M -CaHbo3aH-CaHbarasa-Mukaby. TekToHuyeckue
nunun: BTN - Bysyko, TTJ1 - Tanakypa, CT[ — cpeaHsis

HOBbIE TEPMUHbI, TAKNE KakK «nosica CTPYKTyp naTepansHoro cMmellexus» (lateral
displacement structure bands), «MuHo TeppeliH» nnu «Kypocerasa TepperiH». B
pesynbTate nosiBUnNacb TEOpUsl, YTO CTPYKTYypHas nuHua Tawarypa (Tanagura
structure line) — pasnom, pasgensoWni pasHOBO3PACTHbIE TOMNWM HA CaMOM
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6onbWoOM SANOHCKOM ocTpoBe XOHCK (puc. 5, nuHua TTJ1), Gbina 3oHON
nartepanbHbiX NepemMeweHnii 40 TOoro, kak nossunock AnoHckoe mope (Yamakita
and Otoh, 2000).

HecmoTpss Ha BCE [AOCTMXKEHUS TEONOrMYecKOW Hayku nOoCneaHux nerT,
npeactaenenHns [btou 1M bépaa o6 OporeHMn TUXOOKEeaHCKOro Tuna,
nosieusBwmrecs B 1970-x rogax, 4O CUX NOP UFHOPUPYIOTCS MHOTMMU Freonoramu,
Kak B Hayke, Tak U B obpa3oBaHun. B mupoBoi reonorum KoHUenuus oporeHuu
KONMIU3NOHHOIO TUNa AOMUHUPYET, KaKk TEOPUSA Ha BCE Cny4vau XW3HU, HECMOTPSA
Ha 10, 4To B 1990-e roabl M noaxe B 2000-e nosBUNUCL paboTbl O CpaBHEHWUU
aKKPELMOHHbIX (N0 CyTU TUXOOKEAHCKWUX) U KONMU3MOHHbIX oporeHos (Windley,
1992; Maruyama et al., 1996; Windley et al., 2002). MNostomy u4pe3Bbli4anHO
BaXHO 06CyauTb poOnb OpPOreHMM TUXOOKEAHCKOro Tuna B 3Bonouun 3emnu.
Hwxe npeactasneHbl obwue 3HaHUMA 06 OpPOreHUun TUXOOKEAHCKOro Tuna,
oonpeaeneHsl ee OTMIMYUA OT OPOreHWU KOMMU3UOHHOTO Tuna, 0603HaYeHbI

coBpeMeHHble npobnemMbl W npeactaBneH  waeu  ANA  AanbHEWWUX
nccnenoBaHnni.

3. 1ea TMNa OpOreHoB: TUXOOKEAHCKMIA U KONNU3IUOHHbIN
3.1. CTpykTypa oporeHa TMXOOKeaHCKoro Tuna

OporeHbl  TUXOOKeaHCKoro Tuna o6pasyloTcs Hafd  30HOW  cyBaykumm
OKeaHW4YeCKoW nNNUTbl NOA  aKTUBHYK  KOHTUHEHTaNbHYKO OKpawHy  Wnu
BHYTPUOKEAHWYECKYID AOyry, 3aNOXEeHHY Hag okeaHudeckow nnuTon. lMoHaTus
«aKKPELWUOHHbIA W/unn CybAYKUMOHHBLIA OpOoreH» Gnnu3kn No 3HaYeHWIo, HO He
ABNAKTCA CUHOHUMAMM, T.K. B NOHATUU «OPOreH TUXOOKEAHCKOro Tuna» BaxHYH
ponb wurpaem meTtamopduyeckuii nosic, obpasylowminca npu  BblAaBNVBAHUK
meTamopduyeckux nopoa no modenu wedge extrusion (cMm. Mnasy 4). CtpykTypa
OpPOreHHOro nosica TUXOOKEaHCKOro Tuna NOYTWU TrOpu3oHTanbHas (puc. 4a).
CocTaBnslwumm  aneMeHTaMu SBNAKTCA ero  f4p0 -  PerMoHanbHbli
MeTaMopUyECKUIn NOAC, NOAC rpaHUTOUAHbLIX 6aToNUTOB M NOAC KUCMbIX
BynkaHuyeckux nopog wwupuHon 200-300 km. Mexay meTamopdhuyeckum
NOACOM W NOScCOM GaTonuToB HaxoauTca npeadyroson 6GaccewH. [losc
pernoHanbHoro metamopguaMma MMeeT CUMMETPUYHOE CTPOEHUE W OTAENEH OT
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Bbile W HMKeNnexawmx nopoa napHbIMu pasnomamu unu cépocamu. Matepwan
reosiornyeckux Ten, NepekpbiBalWMx W NOACTUNAKWMX MeTaMopduyeckun
nosic, NpakTU4Yeckn He MetTamopduaosaH unu cnabo metamopduasosaH. WvpuHa
metamopcudeckoro nosica 200-300 km, npoTskeHHocTb Gonee 2000 km, a
MOLLHOCTb MeHee 2 KM, 4YTO OTnuyaeTt ero oT nosca 6aTonuToB, MOLWHOCTb
KOTOPOro OKONo 15 km.

Cy6ropu13aoHTanbHbIv nosic pernoHanbHoro meTamoppuama,
CchOPMUPOBAHHLIN B YCNOBUSAX BbICOKUX TEMNEPATYP W BbICOKUX AaBneHuin (HP-
HT), pacnonoxeH B cpeaHer YacTu oporeHa (puc. 4a), n ero MOWHOCTb 06bIYHO
He npesbiwaeT 2 kM. OH CyLwecTBEHHO OTNu4aeTca oT nosca ronybbix cnaHues,
T.e. MeTamopdu4eckux NoOpoa HU3KUX TemnepaTyp, HO BbICOKUX AaBneHuin (LT-
HP), Takke pacnonoXeHHOro B NA4pe OporeHa W XxapaKTepuayloulerocs
mMeTaMopuryeckum TpeHAOM NPOTUB 4acoBOW CTpenku. B mpocTpaHcTBe nosic
pernoHanbLHoOro MeTtamopduama rpaHuunt ¢ 6atonutoBbiM nosicom (TTI).
MakcumanbHble  3HaveHus TemnepaTyp W AaBneHud 3aduKCUpoBaHbl B
KOHTUHEHTanNbLHOW YacTu MeTamMopduyeckoro nosica. BepreHTHOCTb nosica
yMeHbLUaeTCs B CTOPOHY okeaHa. Metamopduuyeckue nopoabl NpeacTaBreHbl
KPUCTANNNYeCkKMM CrnaHuaMmu C XapaKTepHbIMU CTPYKTypamu kak COBCTBEHHO
MeTamopduama, Tak U CBA3aHHbIX C HWUM Aedopmauuin. U TekcTypbl, u
CTPYKTYpbl MeTaMopdu4eckux NOpoA CBMAETENbLCTBYT O BHEAPEHWUU Unu
BblA@aBNMBaHUM  MeTamMopduyeckux nopoa CHW3Yy BBepx. [1poTonuTom
MeTaMmopduyeckux nopoa SABNAOTCA NOPOAbl aKKPEUWOHHOro komnnekca (B
nepsyto o4yepeab 6asanbTbl okeaHuyeckou kopbl Tuna OIB, OPB, MORB).

Feonoruyeckve Tena, nepekpbiBalWe U noacTUnalowue pernoHasnbHbIN
MeTaMopduyeckuin nNosic, 06bIMHO COCTOAT M3 NOYTU HEeMEeTaMOpdU3OBaAHHbIX
nopoA akkpeuuvoHHOro Komnnekca. WMHoraa cBepxy MOryT npucyTCTBOBaTb
o6ayumpoBaHHble 0buonNuTLl, MeTamopdu3oBaHHbIE MAKCUMYM B YCIIOBUSX
3eneHocnadueson auyuun. oA pervoHanbHbIM MeTamopdUyYeCcKUM NOACOM
ocronuToB He GbiBaeT. MakcumanbHble 3Ha4YeHUs TemnepaTypbl U AaBNEHUs B
HEM B OBa pas3a HWXe TAKOBbIX XapaKTepHbIX ANA MeTaMopduyeckux nosicos
OpPOreHoB KONNU3WOoHHOro tuna (Maruyama et al., 1996). Mosic rpaHUTOMAHbIX
6atonutoB unu nosic TTI pacnonoxeH CO CTOPOHbl OPOreHHOro nosca,
06paLeHHON K KOHTUHEHTY. OBbIYHO HWXKHSA 4acTb rPAHUTOMAHOrO Nosica He
BbIXOAUT Ha NOBEPXHOCTb. WcknioueHneM sBnsietcs nosic Puoke menoBoro
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Bo3pacta (Ryoke metamorphic belt), AnoHus (puc. 5, o6oaHaueHnue Pn).
OcHoBaHue 3Toro nosica 6bINO BbIBEAEHO HA NOBEPXHOCTb TEKTOHWUYECKW, B
pe3ynbTate OTKpbITUA ANOHCKOro Mopsi B BepxHeM muoueHe. Kpome Toro, B
AoMenoBoe Bpems B 3TON 4YactTn Oyayuiein AnOHUM aKTUBHO NPOABUUCH
npoueccbl TEKTOHNUYECKOW 3po3nn. Bce 3Ty npouecchl NpMBeNU K COBMELLEHUIO
nosica rpaHuTomgHoro 6aTtonuta C NOACOM pernoHanbHOro mertamopduama
CambaraBsa (Sambagawa metamorphic belt) (Aoki et al, 2010) (puc. 5,
o60o3HaueHne C-C-M) c oqHOM CTOPOHBLI U C OAHOBO3PACTHLIMU aKKPELWNOHHLIMMW
TONWaMu c Apyrov CTOpoHbI (CM. Takke nasy 6).

Mopoabl npeaayrosoro 6acceriHa obpa3sytoTca mexay nosicom 6aTonuToB M
NOSICOM pervoHanbHoro Metamopduama. Takas cuTyauus xapaktepHa Ans
H6oNbWMHCTBA OPOreHOB TUXOOKEaHCKOro Tuna, BKMoYas 3anagHoe nobepexbe
CesepHoit Amepukn. Ho cyuwlectsyeT 3HauuMTenbHas W cucTemMaTudeckas
pasHuua B Bo3pacte o6pas3oBaHVA NOPOA aKKPELWOHHOW NPU3Mbl, 3anerarowmx
HWKE W Bble nosica perMoHansHoro Metamopdguama. B cnyuae
meTamopduueckoro nosica CaHbaraea B  AnoHUM  nepekpbiBaoLWUiA
BEPXHEIOPCKUIA akKKpeunoHHbIW komnnekc obpasosancs 180 mMnH neT Hasag
(Isozaki et al., 2010), a pacnONOXEHHbI HWXKE aKKPELMOHHbIA KOMMNEKC
LWWnmanTo (Shimanto accretionary complex) umeeT Bo3pacTt okono 80 mnH ner,
T.e. pasHMua B BO3pacTax akKpPeLMOHHbIX KOMMNMEKCOB BbilEe WU HWXe
MeTamopduyeckoro nosica, coctasnseT okono 100 mnH ner.

-

Puc. 6. OT oporeHa TWXOOKEAHCKOro TWMA K OPOreHy KONMW3WOHHOTO Tuna:
obpa3soBanue umanavickoro oporeHa (Maruyama et al.,, 2010; Kaneko, 1997). (a) do
konnuaum WhHgum w EBpasun cdopmMupoBanca OporeH TWUXOOKeaHCKoro Tuna nopg
BO3aencTBMEM Cybaykuun okeaHuyeckoW nutocdepbl NOA aKTUBHbIE OKpauHbl KOXHOW
A3uu. (6) 50 mnH net Hasag - cybaykuua Tetuca u konnuaua NHOWMWCKOTO KOHTUHEHTA
(Kaneko et al., 2003), meTamopduam Bbicokux aaenenuit (UHP-HP, 48 mnH neT), pa3pbis
cnaba v cBs3aHHOE C 3TUM NpOoHUKHOBeHue nofd TubeT acteHocdepHOro matepvana v
anakuToBbIN MarmaTuam. (B) nepemewyenne UHP-HP (ultra-high pressure — high-pressure)
MeTamopr4ecKoro Nosica BBEpPX Ha YpOBEHb CpeadHen Kopbl (25 MNH NeT) B BUaAe TOHKOW
NNacTWHbI, peTporpagHbIi MeTamMopcdu3mM, YTO HE NPUMBENO NOKA K POCTY FOp, HO BbI3BANO
noaAaBur 0CcaakoB NepefoBOro CkNaayaTo-HaABUroBOro nosica u obpasoBaHve CTPYKTypbl
TMNa «c3Hasuy» (11-5 MnH net). (r) no3gHWA HeoreH — Hayano pocrta [umanaes,
npogonmxatoweeca Ao cux nop. CokpaweHus: MH — rnaeHbI rpaHuYHbIR Hagewur, HHI —
HUXHWIA Hageur wmanaes, MUH - rnaeHbii ueHTpanbHbii Hagsur, COKOT - cuctema
neTtaumeHTa (cpbiBa) toxxHoro Tubeta, 'C - ronybbie cnaHub!
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MeTtamopduam nosica CaHbaraea npousowen okono 130-120 mnH neT Ha3ag
n okono 80 MnH neT Hasag 3TOT Nosic Gbl 3KCTYMUPOBAH Ha ypOBEHb CpeaHew
yacTtu kopbl (Okamoto et al., 2004), T.e. npomexyTok cocTaBun okono 50 mnH
net. B teyenue atnx 100 MnH neT npoucxoguna TEKTOHUYECKas 3p03unsi Nopoa
FOPCKOTO aKKpeUWOHHOro koMmnnekca. B pesynbtate cybaykuuMm TUXOOKeaHCKOWM
OKEaHW4YeCKon NNWUTbl OHW norpy3vnucb Ha rnybuHy 50-60 km, 6binn Tam
mMeTamopdun3oBaHbl M NOTOM BbiBEAEHbl HA MNOBEPXHOCTb B BUAE nosca
pernoHanbHOro metamopduama.

Kak npaBuno, asontouusi oporeHa TuxookeaHckoro tuna (puc. 6 a,6) co
BpeMeHeM nepexoauT B o6pasoBaHue oporeHa KONnM3noHHOro Tuna (puc. 6 B,r).
JT0 CBA3aHO C TeMm, 4YTO paHO WNM NO3QAHO OKeaHwyeckas cybaykuus
npekpawiaeTcsi, HauumHaeTcs CcOnNuxeHWe KOHTUHEHTaNbHbIX OGNOKOB W uXx
nocnegylowas Konnuans. 3Ta 3aKOHOMEPHOCTb XOpOWO BUAHA BO MHOTMX
BHYTPUKOHTUHEHTaNbHbIX OPOreHHbIX NOsicax, B NepByl ouyepedb Ha TsAHb-
WanHe, LinnbnuHe n MNumanasx.

3.2. CTpyKTypa oporeHa KonnnanoHHoro Tuna

OporeHHble nosica KONNW3MOHHOTO Tuna o6pa3ylTcs B peaynbTarte
CTONKHOBEHUSI KOHTMHEHTOB, Kak MNpOWU3OWNO Npu CTONKHOBEHUM WHaun un
EBpaauu, B pedynbTate yero obpasosancs (MMananckui oporeHHbli NOSIC (pUc.
1, 46). B oTnvMune OT OPOreHoB TUXOOKEAHCKOro Tuna ANns TaKoBbIX
KOMMU3NOHHOrO TWUNA KpYNHble rpaHuTouaHble 6aTonUTbl MEHee XapakTepHb
(puc. 46). B uckniouMTENbHBLIX CRyYasix rpaHWTbl UNW NEWKorpaHuTbl S-Tuna
(Tena pasmepom O0ObIMHO HECKONbKO KUNOMETPOB B AnameTpe) obpa3sykoTcs
nocne  pernoHanbHoOro  metamopduamMa B pe3ynbTate  NnaBneHWs
BbICOKOTEMNEPATYPHbIX MeTaMopdU4eckMx NOpPoA B NPUCYTCTBUWM BOAbI, T.K. UX
NpoTONUTaMKU CNYXWNU NEeCYaHWukn W  aprunnutel. [panuTonabl A-Tuna
HapywarT NNOCKOCTU pa3noMOB, OrpaHUYUBaloLWnX MeTamopduyeckie nosca, U
BHEAPSIIOTCA B Bbile M HWXKE nexauwMe TonuwM, kak 3To 6biNno onucaHo B
Mwmanatickom oporeHe (Sakai, 2002).

Kak M B oporeHax TWXOOKEaHCKOro Tuna MeTamopduyeckue nosica
KONMNU3NOHHBIX OPOreHoB 00pasyloTCA 3a CYET TEKTOHWYECKOro MepemeLleHust
MeTaMopn30BaHHbIX NOPOA B TONWW HeMeTaMopdW3oBaHHbIX unu cnabo
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MEeTamMopdur30BaHHbIX NOPOA4, W OHW Takke OrpaHW4eHbl CBEepXy W CHWU3y
cybropv3oHTanbHbIMW NapHbIMKW  pasnomamun. BepxHue pasnombl ABNSAKOTCA
HopmanbHbIMM cbpocamu, a HWxHWe B3bpocamwu. 3TWU NOYTU napannenbHble
pa3noMbl, CUMMETPWUYHbIE CTPYKTypbl AedopmMauuMini “ cama no3vuus
pervoHanbHbIX MeTamopduyeckux MNOSICOB A0Ka3biBaKT, YTO BblaaBnuBaHue
MeTamopduYeckMx Nopoa B BUAE KIMHA NPOWCXOAUNO B TBEPAOM COCTOSIHWM.
MakcumanbHble 3HaueHWs TemnepaTypbl U OaBnNeHUs B MeTamMopdUYECKOM
nosice ~UKCUPYKOTCA B €ro sape W CO  CTOpPOHbl 6Gonee  akTUBHO
npubnwxatoweroca KOHTUHeHTa (kak MHana no oTHoweHwnio k EBpaaun) (puc. 46,
68,r). MpoTonutamm metamopuryecknux NOpoa SBNAKTCA OTNOXEHUA NACCUBHON
KOHTUHEHTanbHOW oOKpauHbl. OHW pe3ko OTNMYaKTCA OT  NPOTONWUTOB
mMeTamopduryecknx nopoa TuxookeaHckoro oporeHa (Kaneko, 1997; Kaneko et
al., 2000). NMapameTpbl MeTamopduama B OporeHax KONnManoHHOro Tuna noyTn
B ABa pas3a Bblwe, YeM B OpOreHax TUXOOKeaHCKOro Twna, AaBneHuss moryT
pocturate 70 k6, a TemnepaTypbl 900 unu gaxe 1000°C, kak, Hanpumep, B
KokyeTaBckoM meTamMopu4eckom nosice, rae 3auKcMpoBaHbl CaMble BLICOKUE
B MMpe aaeneHusa metamopduama (Maruyama et al., 2002).

Mpn oporeHuM KONNW3MOHHOTO TWUNa AnA MeTamopdwama XxapakTepeH
No3aHWIA 3NU304 pekpucTannuM3aymMm B NpUCYTCTBUM BOAbI, 32 KOTOPbLIM cneayeT
3KCrymaums nopod. 3To, B MNpUHUMNE, XapakTepHO W AN  OpOreHuu
TWXOOKEaHCKOro Tuna, rAe NpOrpecCUBHbLIA pernoHanbHbIi  MeTamopduam
cBA3aH Cc cybaykuuew, 4TO npegnonaraeT Aerugpatayvio  nopoa  npwu
norpyxxeHuv, 3a KoTopoi cneagyeT akcrymaums. OpHako, B npouecce
TEKTOHMYECKOW 3JKCrymauum W Ha oHe npoaonxawlwencs cybaykumm
nporpeccuBHas 30HaNbHOCTb METaMOPMUYECKUX CTPYKTYP U MUHEPANOB MOXeT
ObiTb  YHWUTOXKEHA HaNOXEHHbIMW  Mpoueccamv  pekpuctannuaauum B
NpuCyTCTBUM BoAbl Npw AaeneHusx 3-4 k6ap. B oporeHax Konnu3vMoHHOro Tuna
pekpuctannusaumsa moxet gocturate 100%. [lokasatenbCTBOM TOro, YTO BCnea
3a MeTamop(u3MOM BbICOKMX [aBneHuin crnegyeT pekpucTannusaums ¢
yyacTuem BoAbl, CNyXaT 3KNOrUTbl C KOICUTOM UNKU nceBgomopdo3amm NoO HEMy
W HanuWyve  KOHUEHTPUYECKMX  MeTamopduyeckux saep,  CNOXEHHbIX
amcdubonutamu, pa3BuBalOLLMMUCA NO XPOMUT-COAEPKALLUMM 3KNOrUTam, HO B
YCNOBWAX CPEAHUX [aBMEHWA Ha YPOBHE KUAHWUT-CUNNUMaHWTOBOW dauun
pervoHanbHoro metamopcduama. B peasynbtate uyepes 20-30 mnH neTt B
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YyCNOBUAX CPeaHux (UNW gaxe HWKe) AaBNeHWid U Temnepatyp NpoucxoauT
perpeccvBHblin  MeTamopdu3aM NOpoA, W3Ha4YanbHO 06pa3oBaHHbIX Npu
MeTamopumame CBEPXBLICOKUX AaBNeHwWn wu TemnepaTyp. [loka3aTenbCTBOM
3TOro ABNATCA pe3ynbTaTtbl, NOMYYEHHbIE NO MHOFOYUCNEHHLIM NPOSIBNIEHUSM
aknorntoB B Anbnax, lumanasx u B KokuetaBckom Maccuse KasaxctaHa
(Katayama et al., 2000; Lui et al. 2002; Kaneko, 1997) (puc. 1).

Konnuamu aByx KOHTUHEHTOB NpEALUEeCcTBYET WCHE3HOBEHWE pa3densBlLEro
MX KOTAa-TO OKeaHa, BO BpeMsi cybaykunun okeaHU4eckon nutocdepbl KOTOPOro
06pas3oBbiBAaNUCb  OpPOreHbl TUXOOKEAHCKOro Tuna. TO ecTb  KOnnuaus
KOHTUHEHTOB U 00pa3oBaHWe  HOBbIX  KOHTMHEHTOB, a  0CO6EHHO,
CYNEepKOHTUHEHTOB, CONPOBOXAAETCA 3aKPbITUEM OKeaHoB, 4YTO BegeT K
npekpaweHuio cybaykumm Mmexay Humu. OpHako no obpamneHuto BHOBb
06pa3oBaHHbIX KOHTUHEHTOB WAET 3an0OXEeHWEe HOBbIX 30H Cybaykuuu. 3HauuT,
NpoLUecChbl KONMU3NOHHOW OPOreHUM CNOCOBCTBYIOT OTKPLITUIO OKEaHOB B APYrvX
MecTax U yBENMUYEHU0 A0NU OPOreHUU TUXOOKEaHCKOro Tuna Ha 3emne. Taxan
yyacTb xnet Tuxuit okeaH, kOoTopbIn B Byayuiem, Yepea npumepHo 200 mnH net
Hen3bexHo 3akpoetca (Safonova, Maruyama, 2014). B otnuune ot
TUXOOKEaHCKOro ANsA KOMNW3WOHHOFO OporeHa XapakTepHo opMupoBaHWe
KPYNHOro Cknag4aTo-HagABUIOBOroO NOSiCA W CBA3aHHbIX C  HWM  Monacc,
obpasyowuxca Bo PpoHTE KONNU3uu. Taike B OPOreHe KOMNU3UOHHOro Tuna
OTCyTCTBYET OBWMPHBLIA NOSIC rpaHUTOMAOB Tuna nosica Puoke Ha FANOHCKWX
ocTtpoBax. pu 3TOM Hago UMeTb B BUAY, YTO OPOreHHble NOSica KONIM3NOHHOO
TMNa 4acTto nNpPopBaHbl NOCT-KOMNU3NOHHLIM FpaHUTOMAAMK, OBObIYHO OYEHb
6onbwux pasmepos - Tuna Kanta-HapbiMckoro nosica Bocto4Horo Kasaxcrana,
06pa3oBaHHOrO NOCNe KOMMNU3auM aKTUBHbIX OKpauH KasaxctaHnckoro w
CubUpCKOro KOHTUHEHTOB B NO3AHEM Naneo3oe, W KPYNHbIX rPaHUTOMAHbLIX
B6aTonuToB, NPOPLIBAKOLWMX KOMNU3NOHHbIE OporeHbl 3abankanbs u CeBepHOro
Kutasn, obpa3oBaHHbix npu cTonkHoBeHun Cubupckoro n Cesepo-Kutanckoro
KOHTUHEHTOB.

BaxHbIM NpU3HAKOM OporeHa KOMNMW3WOHHOIO TWNa SBNSAETCA €ro SpKo
BblpaXXEHHAsA rOpU3OHTanbHast CcaHaBuYeobpasHasa dopma C  OBWUPHBIM
mMeTamopcuyeckum nosicoM B cepeauHe. 3Ta  TpexuyneHHas CTpyKTypa
BNOCNEACTBUMU Ppa3fenseTcs KpyTonagawuwuMmu BTOPUYHLIMKU pasnomMamv Ha
6nokn nnowapbto okono 100 «kBagpaTHbIX KWUNOMETPOB U UMerowue
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kynonoo6pasHyio ¢opmy. [oaobHble CTPyKTypbl NPWUCYTCTBYHOT B TOPHOWN
obnactn OJanmapy (Daimaru) B LieHTpansHOM Kutae, a Takke OHU TUNU4YHbLI AN
wmanaes.

4. OporeHHble Nosica TUXOOKeaHCKOro TUna: CTpoeHve U 3BONIoLUA

4.1. [NaBHble XxapaKTepPUCTUKN OPOreHNnn TUXOOKEaHCKOro Tuna

B 1990-e rogbl cdopmupoBanocs obuiee npeacrtaenenve o6 oporeHe
TUXOOKEeaHCKOro Tuna, u Gbinu CTpOro onpeaeneHbl €ro OCHOBHbIE MPU3HAKW.
OporeHHbIA NOAC TUXOOKEAHCKOro TuUNa BKMKYAET akKPEUWOHHbIA KOMMNIEKC,
06LWWpPHbIN MeTamopdUYecKUini NOAC HU3KUX TEMNEpPaTyp U BbICOKUX AaBNEHWUNA,
o6pasyowmin nogobve NNUTbI MOWHOCTBID MeHee 2 KM U ob6pasoBaHHbIn U3
martepuana akkpeuyuwoHHonW npuambl (puc. 4a). Metamopduyeckuin nosic
orpaHuyeH nonorumu cbpocamu cBepxy M CHU3y. KOHTMHEHTanbHas 4acTb
CNOXeHa rpaHuToMaHbIM nosicom (6aTtonuTom), a wmexay 6GaTtonutoMm u
mMeTamopduyeckMm NOACOM pacnonoXxeHsl OTNOXEeHUst Npeaayrosoro 6acceina.
CambiM  HWXHUM  (NOACTMNAIOWMM)  rEeonoruyeckum  TenoMm  SABNSETCH
aKKpeUWOHHbIA komnnekc. [eonoruyeckue CTPyKTypbl Cherka HakNOHEHbl B
CTOPOHY KOHTUHEHTa. [lo ocu cknagku CO CTOPOHbI MOpPS  PAacnonoXeH
marmaTuyeckuin nosic. MupoBbIMW CTaHgapTamu Takux CTPYKTYp SIBNAKOTCA
MEenoBOW OPOreHHbln NosC ANoOHWUK U cknagyaTele nosica KanudopHum (puc. 1).
Mpouecc dopmupoBaHMs  Takoro OPOreHHOro nosica npeacTasBnseTcs
cneayowmm obpasom (Maruyama, 1997) (puc. 7). OtnoxeHus rnybokoBoaHOro
xenoba norpyxalwTca B MaHTUO A0 rnybuHsl okono 60 km BMecTe C
oKeaHudeckon nnutoi. o mepe pocTta TemnepaTypbl U AaBNEHUS YCUNUBAKOTCA
peakuyum Aaeruapatauyuui, NPOUCXOAsLWME B YCNOBUAX  reoTepmanbHOro
rpaaveHTa HW3KUX TemnepaTyp M BbICOKOro AasneHus. Bpems nepemelyenus
matepuana ot xenoba Ha rnybuHy 60 km coctasnsieT Bcero okono 400 Tbicsu
net (10 cm B roa noa yrnom cy6aykumu 45°) (puc. 8 a,6). NpeanonaraeTcs, 4To
B OOblYHbIX YCNOBUSIX OTNOXEHWUS xenoba TpaHCNOPTUPYIOTCA B  HWKHIOW
MaHTUIO BMECTe C OKeaHU4eCKOW NnUTOW, OAHako B 0cobbix yCnoBusix,
ONUCaHHbIX Adanee, OHU MOryT HakannueaTtbCA Ha rnybuHe 60 K.
MeTamopduyeckue Nnopoabl HAYMHAIOT BblAABNUBATLCA HABEPX CO CTOPOHbI
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npeaayrosown
HaccenH CpevHHO- .
okeaHuueckui
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npeanyrosowv
(6) Mosic TTM BacceitH
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AKKpeLMOHHbIe

KOMNJ1eKcbl

OKHO cnaba

Puc. 7. Mogenb o6pa3oBaHust OpOreHHOro nosica TMXookeaHckoro Tuna no (Maruyama,
1997). (1) obpa3oBaHve akkpeuWOHHOro Kommnnekca, ero nogasuranue (underplating) w
norpyxexue Ha rnybuHy 50-60 kM C 0gHOBpPEMEHHbLIM PeruoHanbHbIM MeTamopdU3MOM
BbICOKUX fAaBneHui (ronybble cnaHubl W 3KNOrWUTbI), NOCneaylwas TeKTOHUYecKas
3KCrymauus meTtamopduyeckux nopoa BAonb nosepxHocTu benbodda Bcneacteue
npubnwxkeHus cpeguHHo-okeaHudeckoro xpebra. OgHoBpemeHHo uaet obpa3sosanue TTT
B pe3ynbTate nnaeneHus cnaba. (2) TexkToHudeckas 3kcrymauuss nosica Bbicokux P/T
napameTpoB nog npepgyroBoli obnacTblo, 3a KOTOpoW cnegyeT kynonoobpa3Hoe
BO3AbIMaHWe, BbI3BAHHOE aHAEepPnNNeWTUHIOM [NaBHOTO aKKPELWUOHHOTO KOMNNeKca,
obpa3oBaHHOro  MouwHbIMKW  Typbugutamu  rnybokoBogHoro  xenoba,  koTopble
Hakannueanucb nocne cy6aykuuu cpeavHHO-okeaHudeckoro xpebra. 31a mogenb He
YYUTbIBAET HU NPOAOIKAIWMUACA POCT aKKPEUMOHHOrO KOMMMEKCA, HU TEKTOHWUYECKYHo
3po3uno

KOHTUHEeHTanbHOM NnuTkl. MNogHumaroweecs nnacTuHoo6pasHoe reonornyeckoe
Teno npeacraensetr cobon metamopdpuyeckun nofc, obpa3oBaHHbIA NpuU
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Temnepatype 700-800°C Ha rnybuHe 60 km. OBnacTb camoro WHTEHCMBHOIO
mMeTamopduama pacrnonoXeHa B CepeavHe Mosica W WMEEeT CaMmyl HU3KyH
BSA3KOCTb. VIMEHHO OHa BblgaBNUBaETCA BBEPX U TAHET 3a COBOW apyrue 4acTu
MeTamopdu30BaHHOMN 30HbI.

a,
) AAAAAAAAAAAAA BepxHana vacre

Aun uexon + dp OPPMIM HH3XNE P)
B.tun: Cnabo ApesHun xomnnesc

A w B-Turmea: Npenayrossse odmonuTs:

cnab
(wecTwit Gnok)

20 cramem
NopMATRHB pasnOM |

cnab
(wecTmit 6nok)
sacono-pT
HO e uerounpgwiiecine nopas
"o
HUXHAR Y3cTL
A-ten " €10 Yexon. 10 Hn3xo TIP crenemen weTanopduIva
B-Twn' CnsGo wononow

Puc. 8. Mogenb knMHOOGpPa3HOW 3KCTPY3UM kak mexaHuama oporeHuu (Maruyama,
1990, 1997, Maruyama et al., 1996). (a) meTtamopduam cybayumpoBaHHbIX OCaaKOB Ha
Gonbwow rnybvHe, OHW He MOryT nogHwmaTecs, 4TOBbl 0Opas3oBaTb OpOreH, T.K.
MaHTUAHBIA KNWH NpeacTaBnsiem cobor XecTkwid 6nok. (6) akcrymauus peroHanbHOro
MeTamMopdU4eCKoro Nosica BO3MOXHA TONbKO B BUAE TEKTOHWYECKOW MNaCTUHbI U TONbKO
BAONb noBepxHOCTM bBeHbodda nytem knuHOOOpasHOW IKCTpy3aunm Ha  oHe
yMeHbluatoLLerocs yrna cyoaykumu. [ABvmxyLlen CMnon akcrymauuv aBnseTca He pasHuua B
NNOTHOCTAX, @ NPUBNUXAIOWMNIACA CPeanHHO-OKeaHndYeckni xpebeT, B pesdynbTaTte yero
HaKnoH cybaykuum yMeHbluaeTcs. TekToHWn4eckasn 3Kcrymaums TOHKOro
MeTamopduyeckoro cnaba saameqnaeTca Ha ypoBHe nepexoda oT Xpynkux aedopmayui k
ynpyrum Ha rnybuHe okono 10-15 kM — Tam npoucxoauT rugpaTtauvs nopoa v ux
nepekpucTannu3auus, T.e. peTporpagHbli Metamopduam, Hanbonee NposiBNEHHbLIR BAONb
OKpauH 3Kcrymupytouiero cnaba. Mpouecc aHOepnneTuHra akkpeuumoHHOro Kommnnekca c
nocneaylWmuM BO3AbIMaHVeEM Kopbl U ropoobpasoBaHuem 3aHumaet okono 20-30 mnH
nert. (B) KpyTonagatoLwue pa3nomMbl NepecekatoT IKCTyMUpYLWUA meTamopduyeckuin nosc,
BKNOYas cybnapannenbHble ropusoHTanbHbIe NapHbie pasnombl — MAET Bo3dbiMaHve. Ha
(8) A-Tun — konnNuavoHHbIe (0T cnosa Alpine), B-Tun - TuxookeaHckue (ot cnoea Benioff)

OTOT NNUTOOGPa3HbI TOHKWA BbICOKOTEMNEPATYPHbLIA MeTaMopduyeckuin
NosiC NepemeLLaeTcs BBEPX W MPOHWKAET B HWXKHIOK YacTb KOPbl, CMOXEHHYH
HU3KO MeTaMopdun30BaHHLIMA MNOPOAAMK, WMEKLMMU TemnepaTypy OKOMo
350°C Ha rnybuHe 15-10 km, rae nNpoxoauT rpaHvua NAacTUYHbIX U XPYNKUX
nedopmayui. 3necbh cdhopmupyeTcs canasunyeobpasHas CTPYKTYpa
MeTamopdU4eckoro nosca, 3axaroro mexay bonee XECTKUMU
MeTamopdguyeckummn nopogamu (puc. 8).
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Mo mepe nogHATUA MeTamopduyeckoro nosica novabl, BbIAENUBLUMECA B
npouecce aervapatauum  HWKHENW NnuTbl, pearuwpywT C  nopoaamu
MeTamopuyeckoro nosica  BbLICOKOrO  AaBNEeHUss U BbI3bIBAKOT WX
peKkpucTannu3auyuio B COOTBETCTBUM C reoTepmanbHbIM rpagueHToOM CpeaHux
nasnexui, ob6pa3ys COOTBETCTBYIOLLYIO MUHepanbHyo accouynauuio (Maruyama
et al, 2010). Mo Mepe CTPyKTYpHOro  BblAaBNUBAHUS/IKCTyMaLmm
nnutoobpasHoe TeNo dopMupyeT NepeaoByrd HEBYTKAHUYECKYD Ayry, KOTopas
NnosBNAETCA Had NOBEPXHOCTbIO MOps. B peaynbTate nogHATUS M paspyweHus
(3p03uK) Kak BynNnKaHMYECKOW, Tak U HEeBYNKaHWYECKON (MeTaMopdryecknin Nosc)
BHELWHEA Ayrn W pocTa rpaHuTougHoro 6atonuta NpoucxoauT HakonneHwe
3HaYUTENbHOrO KOMWYecTBa OCAAOYHbIX NOpoA B npedenax xenoba, ¢
nocrneaywwum npucoeaMHEHMEM WX K aKKPEUMOHHOMY KOMMMEKCY W UX
NoAABUraHWEM, YTO TakXke Bbi3blBaeT AanbHeWllee nepemelleHne BBepx nosica
pervoHanbHoro metamopduama. 370, B CBOK ovepedb, BbidbiBaeT obpa3oBaHune
Kynonoo6pasaHbix BO3BbILLEHWIA, BK/OYAOWMX W Cc3HABUYeo6pa3Hoe
reonoruyeckoe Teno (puc. 8). OAHOBPEMEHHO C NOAHATUEM Pa3BUBAKOTCA KPYTO
nagawowme HopmanbHble copocbl. B npeaenax 30Hbl wupuHor 200-300 km B
TeyeHne okono 40 mMunNanoHoB net o06beM rpaHUTOMAHOW KOPbl  PEe3ko
yBenuuueaetcsi. JTO YCKOpeHWe rpaHMTooO6pa3oBaHUsi CRNOXHO OOBACHUTL
OObIYHBIM YACTUYHLIM NNaBneHueMm cyb6ayuMpOBaAHHOW OKEaHUYeCKOW NMUTbI
(MORB). O6pa3oBaHve rpaHUTHON KOpbl NOA BYNKAHUYECKUM (DPOHTOM
YCKOpPSAETCA BO BpemMs NOrPyXeHus CpeauHHO-okeaHuyeckoro  xpebta,
o6ycnasnueatouiero NoALEM MaHTUAHOMO Avanupa u nnaenexnuve (puc. 76).

TakoB MexaHU3M TUXOOKEaHCKOW OpOreHWu, KOTOPbI MOXET 06BbACHUTL TO,
4yTO Mbl Habnipgaem. ®PyHoameHTanbHOW HayyHOW npobnemon ssnseTca
KOPOTKWUIA BPEMEHHOW NPOMEXYTOK OPOreHMM TUXOOKeaHCKOro Tuna, B TeyeHue
KOTOPOro NponCXoauT IKCrymMaumua metamopuyecknx nopoa BbICOKUX AaBNEHUA
B HanpaBneHun NpoTUBOMNOMIOKHOM ABUXEHUIO CyBayuupyowen nnuTel (puc. 7).

4.2. CoBpeMeHHbIe OPOreHbl TMXOOKEaHCKOro Tuna
MockonbKy OpOreHus ABNSAETC PeaynbTaToM MPOSIBNIEHUA MPOLEecCoB U

ABWXKEHWI, npoucxoaswmx B TedeHne 100 mnH net Heobxoaumo onpedenuTb
COBPEMEHHbIE aHanoru ee pasHbix cTaaui (puc. 9).
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HauyanbHasa ctagus unu ctagus 3apoxaeHus. Poct oporeHa HauvMHaeTcs C

cybayKuun, akTMBHOrO BYNKaHM3Ma M akkpeuuu OKeaHU4eckux nopofd, KOTopble
CONpOBOXAAKTCA TEKTOHNYECKOW 3PO3NE U NPOrpecCcUMBHBIM METAMOPEHU3IMOM.
Ha aton ctagumn oTnoxeHns xenoba n TEKTOHMYECKN 3pOANPOBAHHBIN KOPOBLINA
matepvan nepemeLlalnTcs BAONb NoBepxHoCcTM beHbodda B MaHTMIO Ha
rnybuHy okono 60 km (Yamamoto et al., 2009). Takue npouecchl
3acdmkcupoBaHbl B 3anagHon Maunduke, B npedektype Toxoky Ha ocTpoBe
XOHCI0 B ANOHUM (palioH pa3pyLlnTENbHOro 3eMnNeTpAceHnUs U uyHamn B mapTe
2011 roga, npvBedwwWx K aBapvuu Ha aTtomHou ctaHuum ®ykycuma), noa Vaay-
MapuaHckon oCcTpoBHOW Ayroin v B BOCTOYHOW [Mauyudwuke, Hanpumep, noAa
Yunuiickum xenobom. Cyb6ayunpoBaHHbie NOpoabl UCNbITLIBAKT NPOrPECCUBHBIN
MeTamMopdu3m, UHTEHCMBHOCTb KOTOPOro OonpeaenseTcs B3auMOCBSA3bI0 Mexay
pacnpeaeneHneM CEWCMUYHOCTU  (TMNOUEHTPOB  3emneTtpsiceHuin) u  PT-
aunarpammamu coctosiust (Omori et al., 2002, 2004, 2009). MNpakTuyecku BO
BCEX Cly4asix BO QPOHTE 30HbI Cy6aAyKUMN NPOABNEH aKTUBHBbIA BYNKaHU3M.
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Puc. 9. Kapta mMupa, nokaabiBaiLan paioHbl NPOAOIKAKLEACA OPOrEHUN HA Pa3HbIX
CTagusax BAONb OCHOBHbIX KOHBEPreHTHbIX rpanuy nnut (no Maruyama et al., 2007, 2010).
Moka3aHbl NpUMepbl CKnagyaTbix MNOACOB, CHOPMUPOBAHHBLIX HA pa3HblX CTaaWsAX
oporeHWn TuxookeaHckoro unu P-tuna (Pacific). OporeHbl C-Tuna — KONMU3WOHHbIE
(collisional) — noka3aHbl 4Ns CpaBHEHUA
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Ha nepexogHon cTtagMuM NpoMCXOAWT NOCTENEHHAs JKCrymauus nopog,

MEeTamopu130BaHHbIX Ha YPOBHE CpedHEeW KOopbl, CONPOBOXAAOLWANACH
perpeccuBHbiM  MeTamopduaMom  HOPMUPOBAHWE  KYNOMbHOrO  NOAHSTUA
amarmaTuyHOW Aayrn, T.e. sapa oporeHa, ¢opmupoBaHue npeagyroBoro
6acceitHa u onMcTOCTPOM Nepenosoin Ayru. [pyumepom passBuTUS 3TOW cTaguun
oporeHa fIBNSIeTCA amarmatuyHasi BHeLWHss ayra octpoBa fAsa, WMHooHesus,
CNOXeHHas cepneHTuHUTammn n amdpubonutamum (puc. 9) (Hamilton, 1979).

Ha ocHoBHOW cTaguu umaeT obpasoBaHue KynonbHOW CTPYKTYpbl 3a CYeT

BblAaBNMBaHUS MeTamopdUYECKUX NOPOA BLICOKUX AABMNEHWIA U PerpeccyBHbIN
pervoHanbHblii MeTamopduram, a ycrnoBusi OCaAKOHAKONSIEHUst B NpeanyroBom
BbacceriHe MeHSOTCA OT NUWEBOro TWNa K MOMaccoBOMy. TUNWYHbIMU
npumMepammu cnyxaTt nonyoctpoB Onumnuk Ha 3anagHom nobepexbe CeBepHoOWM
Amepuku, obnactb Amato-OmuHe u nonyocTtpoB Kuu Ha ocTpoBe XOHCHO B
AnoHumn (puc. 5). Obnactb Amato-OMuHe B ANOHWM nNpeacTaBneHa KpynHbIM
kynonoo6pasHbim nogHsTUEM. MNMecyaHblie XxonMbl [)XOMOH, obpa3sosaHHble 6000
neT Hasag, pacnonoxeHbl Ha BbicoTe 20 M B OXHOW YacTn obnactu HaHkwu.
YuntbiBass, 4to nogHsATMe [XKOMOH npoucxoguno Ha d¢oHe rnobanbHOro
NoBbILWEHWUA YPOBHA MOpPS, COCTaBMBLUErO 3a 3TO Bpems 4-5 M, aTa CTpykTypa
noaHsnack Ha 15-16 m B Te4yeHune nocnegHux 6000 neT, T.e. CKOPOCTb NOAHATUA
cocTasnsna 2-3 Mm B rog. 3TV 3HAYEHWUS CONOCTaBUMbI CO CKOPOCTbIO NOAHSATURA
Mmmanaiickux rop, ocTtpoBoB Tumop, oporeHoB TauBaHs UM WMHooHe3un B
3anagHon Mauuduke. Becero B obnactu Amato-OmuHe, pacnonoXxeHHOW K tory
oT nonyocTtpoBa Kuu, umeetcsa 4eTbipe o6nactu BO3ObIMAHUA, KOTOPble
CNOXEHbl  OCaA0YHbIMWU  KOMMNNEKCaMW, OrpaHWYEeHHbLIMW  nNapannenbHbIMU
cbpocamn  MepuaMoHanbHOro npocTupaHusi. Ob6nacTb  xapakTepu3yeTtcs
OTHOCUTENbHBLIM NOAHATMEM NO HOpManbHOMY cOpocy, Haxogsuwiemycsi nog
NPAMbIM ~ YINOM K NWHMM oporeHa W obpasyeT kynonbHOe noAHsTWE,
OCNOXHEHHOE CUCTEMOM ropcToB U rpabeHoB NPAMOYronbHON POPMbI C ANIMHOWN
pebpa okono 100 kM.

3aknynTenbHas cragus - 3To BnaguHa LWukoky (Shikoku Basin),

pacnonoxeHHas K lory ot nonyoctposa Kun u octposa LLnkoKy, nog KoTopble B
nepvog OT MuoueHa A0 8 MNH neT norpyxanace PUNNNMNUHCKAs OKeaHWYeckas
nnuta (puc. 5). 3Ta NNUTa xapakTepuayeTCs 3HaYUTENbHbIM yBENUYEeHUeM yrna
cyBaykuMm HenocpeacTBEHHO nod  MNonyocTpoBom Kum B oTnvume  oOT
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HeboNbWOro HaknoHa kak ee BOCTOYHOro, Tak M 3anagHoro kpas. [ns aToro
permoHa xapakTepHbl 4acTble, HO ManoaMnNUTyaHble 3EMNETPSACEHUS, KOTOpbIe,
BEPOSTHO, OTpaxakwT Gonbwoe Konu4ecTso GNIWMAOB, OTAENSWUXCA OT
norpyxatowieroca cna3ba u nogHUMawWMxca Kk nosepxHocTW Moxo (Obara,
2009). Takum o6pasom, B NOCTMMOLEHOBOE BpEMs NONyocTpoB Kuu toro-
3anagHo  AnoHUM  ucnbITan  3Ha4YMTenbHOe MNOAHSTWEe, W cedvac OH
npeacTasnseT cobon ropHyto cuctemy soicotorn 6onee 2000 m.

Ha NOCT-OPOreHHOW cragun pa3BnTnA KOHBEpPreHTHbIX OKpawuH

TUXOOKEaAHCKOro  Tuna NpoUCXoAWT  NoabeM  acTeHocdepbl,  KOTOpbIv
NPOSIBNAETCH B TAKNX Npoueccax kak packpbiTue ANOHCKOro MOpsi U oTaenexHue
obnacTn oporeHa TUXOOKEAHCKOro Tuna OT KOHTUHeHTA. [pn NOnHOM 3akpbiTUK
OKeaHa Ha4YnMHaeTCs KONMU3NA KOHTUHEHTOB U OPOreHUs KONMU3UOHHOro Tuna. B
oporeHax KOMMU3MOHHOTO Tuna o6pa3oBaHWe MNOCT-OPOreHHbIX accouvauunin
NPOUCXOaUT NPU NOAHATUM PErMOHANbLHOrO0 MeTamMopdUYECKOro nosica ynetpa-
BbICOKMX W BbICOKUX AaBneHuin ¢ rnyouH okono 100 kM (48 MnH neT kak B
MMmanasx) Ha ypoBeHb cpefHew KOpbl, T.€. Ha ryGuHbl 10-15 km (k 25 MNH net
Ha3ag).- Mpu 3TOM MOXeT nNPOUCXOAUTb 4YacTUYHOE nnaBneHne nog
Bo3gencTeneM pnonaos, 06pa3ylOWMXCS BO3MOXHO B HWXHER 4acTtu
nogHumatloweroca metamopduyeckoro nosica. [nasneHve npuvBOAWUT K
06pa3oBaHMI0 NENKOrpaHMTOBLIX PacnnNaBoB, NPOHUKAKLWMUX BBEPX NO pasnomy
Ha nepegHen rpaHuue metamopduyeckoro nosca (puc. 7).

5. MeTponoruyeckne NpoLecchbl B OPOreHax TMXOOKeaHCKOro Tuna
5.1. NeTponornyeckme acnekTbl OPOreHNN TUXOOKEAHCKOro Tuna

BynkaHW3M Ha KOHBEPreHTHbIX OKpanHax TUXOOKEAHCKOro Tuna NposiBNEeH Kak
Hag OKeaHW4YecKoOW NNWUTOW, T.e. Ha BHYTPUOKEAHUYECKUX Ayrax, Tak W Hag
KOHTUHEHTANbHOW KOpe, T.e. HA OKPAWHHO-KOHTMHEHTAanNbHbIX Ayrax, kak B AHaax
M Ha HAnoHCKkMX oOcTpoBax. MccnegoBaHWe NPOUCXOXAEHUSA 4YETBEPTUYHbIX
BYNKaHWYECKUX MOpPOA CEeBepO-BOCTOMHOW ANOHWM HA4YanoCb C KNacCU4ecKow
paboTtbl KyHo (Kuno,1959), BnepBble Noka3aBWeEW CBA3b ByfKaHW3mMa C 30HaMKU
COYNEHEHNss KOHTUHEHTAnbHOW W OKeaHW4Yeckon Kopbl. [locne WKWPOKOro
pacnpocTpaHeHMs TeopuWM TEKTOHUKW NNUT noseunacbe HeobxoaMMOCTb
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pa3paboTkn KONWYECTBEHHbLIX NETPONOrMYecKUX AOuarpamm, OCHOBAHHbIX Ha
3KCNEpPUMEHTAaNbHbIX [AaHHbIX, W ONpeaeneHUst NOrpaHW4YHbIX YCNoBWUWA AONS
OUEHKW YCNOBWUWA nNeTporeHeauca BynkaHuyeckux nopod. OcHOBbIBAsACbL Ha
coaepxaHum Boabl B ucxoaHow marme (0.2 mac.%), nasecTHbin netponor T.
Tauymu ¢ coasTopamu (Tatsumi et al., 1983) npeanoxun moaens, NOKa3aHHyo
Ha puc. 10.

BaxHbIMU NnyHKTaMu 3TO mMoaenu sBnsawTcsa: (1) TemnepaTypa MaHTUIHOrO
nctovHuka 1400°C; (2) konvM4ecTBO BOAbI B MaHTUW, KOTOPOE HE BENWKO, Ha
nopsaoK MeHblie, YeM B NEPBUYHON Marme; (3) HanuMune B MaHTUU KONOHHbI
nnasnexHvs, obpasywowen nepBbii  BYNKAHWYECKUA POHT, nNnasneHue
NpoMcxoauT BCNEACTBUE peakuuu aervapatauumn norpyxarouwerocs cnaba Ha
rny6uHe okono 100 km, npuBoaswen k obpa3oBaHuio porosoit obmaHku; (4) Ha
rnybuHe okono 200 km obpasyeTtcs BTOpasi KONOHHA NMaBneHus 3a cuet
obpasoBaHusi cnoabl MO CXOXEMY CUEHapulo W, COOTBETCTBEHHO BTOPOW
BYJIKaHWYeCkuA ppoHT; (5) noTok donionaos, oTaensowmxcs ot cybayumpyowen
OKeaHU4eckoin nutocdepbl, NOCTOSHEH, OH U3MEHSIET TemnepaTypy NNaBneHus
MaHTUK, obecneunBas NOCTOAAHHOE (PYHKUMOHUMPOBAHWE BCEN 3TOW CUCTEMbI U
obpasoeaHne Oonbwux O06bEemMoB Marmbl NOA  AKTUBHOW  OKPawuHOMW
TUXOOKeaHckoro Tuna. B TeuyeHnne nocnegywoowux net mogens Tauymu 6bina
MoauduuyuposaHa.

OOHUM 13  BaXHEWWWUX [OOCTWKEHWIA nocneaHux 25 neT, okas3aBlux
KPUTUYECKOEe 3HA4YeHWe Ha MNOHUMAHWE NPOLECCOB OpOreHun, NBnsieTcs
cencmuyeckan Tomorpadgusa. CercmoTtomorpacdus obnactm noa ceeepo-
BOCTOYHON HAnoHuen BnepBble 6bina caenaHa npodeccopom [1. Xao ¢
konneramu (Zhao et al.,, 1994). Mup c yaMeneHuem y3Han o pacnpocTpaHeHuun
norpyxatowerocs okeaHuyeckoro cnaba Ha 6onbLuyto rnybuHy u o cooTBeTCTBUN
emMy o6nactun HWU3KUX CENCMUYECKUX CKOpOCTel. JTW WUCCneaoBaHWs NOMOrMM
yCTaHOBWTb crneayioulee.

5.1. 1. Murpaywms sewyecrsa v Qpritonqo8 B MaHTUIHOM KITUHE

MaHTuAHas KOHBEKLUUSA NPOUCXOAUT HENOCPEACTBEHHO NOA BYNKAHWYECKUM
dpoHTOM 1 Haa cybayuupyowein nnutoid. KoHBekuus HaunmHaeTcs ¢ rnyGuHbl
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200 km, » ee yron noBbIWAETCA NO HANPaBNEHWUIO K rpaHuue MoxopoBuunua Ha
rny6uHe 35 kKM HenocpeaCcTBEHHO Nog BynkaHU4Yecknm poHTOM (puc. 11).

BTOpU4Has ayra nepeaosas ayra
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Puc. 10. MeTtponoruyeckas moaens OCTPOBOAYXHOIO BynkaHuama, padpabortaHHas T.
Tauymu, Ha npumepe ceBepo-BOCTOYHON AnoHum (Tatsumi et al., 1983). [deruagpatauus
NOrpyXarwLwerocs BOAOHACHILEHHOro okeaHudeckoro cnaba npoucxogut Ha rnybuHe 50-
60 km c BbicBOGOXAEHMEM BOOHOrO hnouaa, KOTOPbIA FUMAPATUPYT MaHTUMHBLIA KNWH,
KOHBEKLMS B KOTOPOM MAET CUHXPOHHO C cybaykuuei. B cBow oyepeab, CUHXPOHHO MaeT
pervgpatauyus cn3ba Ha aByx yposHsx -100 u 180 km c obpasosaHue amdcubona u
dnoronuta. Pacnag amdubona v cnoronuta Ha NepeoM U BTOPOM BynkaHW4ECKUX
dpoHTax obecneuuBaeT reHepauuid pa3Hoo6pasHbix OCTpPoBOAYXHbIX Marm. Ocoboe
3HaYeHMEM WMeEeT Hanuuue OByX BEPTUKaNbHbIX KONOHH BOAOCOAEPXAalled Marmbl; U
NpUCyTCTBUE NOA BYNKAHUHYECKUM (DPOHTOM MaHTUU C BbICOKUMU TemnepaTtypamu B (OKono
1400°C), 1.e. Ha 50°C Bblwe, 4Yem Temnepatypa MarmoreHepauuu B CPEAUHHO-
okeaHu4eckom xpebre
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To eCcTb KOHBEKUWS, CMOAENNPOBAHHAA YACNEHHBIMU METOAaMK, Oka3anacb He
ropuaoHTanoHon. (2) Cencmotomorpacma He noaTeepavna  Hanuuue
rmapaTMpoBaHHOW (Boaocoaepalleit) KONoHHbI, kak npegnonaran T. Tauymu
(Tatsumi et al., 1983). B aanbHeilweM KayecTBo TOMOrpaduueckux mopaenei
ynyywnnocb W rpynnon yyeHbIXx U3 yHuBepcutetTa TOXOKy Noa PyKOBOACTBOM
npodp. A. Xacerasa (Hasegawa et al., 1978, 1994) 66111 Nony4eHbl TpEXMEPHbIE
TOMorpaguyeckme n3obpaxeHnss P u S BONH BbICOKOrO paspeLleHust He TOJNbKO
ONA  CeBepo-BOCTOMHOW HANOHWW, HO W ANs  HOro-3anagHon. 3TU  AaHHble
NO3BONWNWN Nnyylle MOHATbL CTPYKTYpy 3eMHOK kopbl U maHTumn. (3) CornacHo
AaHHbIM - celicmoTomorpacdum  (Zhao et al., 1994) notok, ABWMXYLLMACA
AvaroHanbHO BBEPX W MOXOXWW Ha 3aHaBec (NepeBod C aHrWMICKOro) wnu
KONOHHY, Ha TpexmepHOM u3obpaxeHun npeacTaeneH nanbueBUOHbIMU
BbICTYNnamMu kak pa3 noa BynkaHuyeckum dpoHToM. Marma obpasyetcs B
Kaxaom Takom «nanbue» (puc. 11), koTopble 06pa3syroT KOHKPETHbIe BYNKaHbI
(Tamura et al., 2002). CpaBHeHWe CEACMWYHOCTM C (Pa30BbIMU AuarpamMmamm
Ans cuctem MORB + BoAa v nepuaoTuT + Boaa AenaeT BO3MOXHbLIM oueHUTs PT
napameTpbl NoA CEBEpPO-BOCTOMHOW HAnoHuwew. [ins conuagyca B cucteme
nepvaoTuT + Boga coaepxaHve Boabl 4-5 mac. % B nepBuYHOW Marme,
onpeaeneHHoe No ee COAEpPXaHWK B PacnnaBHbIX BKMOYEHWAX B ONUBUHE U3
6azanbToB BynkaHudeckoro @poHTa (nepsas Aayra) (Ohta et al.,, 2007),
COOTBETCTBYET Temnepatype MaHTUAHOro UCTOYHMKa okono 1200°C (lwamori,
1998). 3710 3HaueHne Ha 200°C Huxe, yem oueHku T. Tauymu (Tatsumi et al.,
1983) ans npakTudecku cyxon nepsuydHon marmol (0.2 mac. % H20).

CornacHo T. Tauymu (Tatsumi et al., 1983) okeaHuudeckas nnuTa,
NorpyXxarwowasics B MaHTUO B 30He cybaykuuu, B TpexmepHOM u3obpaxeHuu
BbIrNSAAWT Kak nnutoobpa3sHoe Teno unu “3aHasec” (curtain). Ha rnybuHe 100 km
B MaHTUM noa OCTPOBHOM AYyrol Haxogutca o6nactb ruapaTupoBaHHON
NNUTOO6pPa3HON KONOHHbLI, C KOTOPOW CBAA3aHbl Ba)XXHble NPOLECChI NNaBNeHus u
KpUCTannu3ayum HOBbIX MWUHEpanoB. [iNs 3TOW NIIOCKOW KOMOHHbI XapakTepHO
obpasoBaHve amcdunbonos npu yyactum BOAbl U HENOCPEACTBEHHO Haa Hewn
dopmupyeTcs BynKaHU4ECKUA POHT. Hanuume BTOPOM KOMOHHbLI MNasneHus
Haa cnabom okeaHuueckoh kopbl Ha rnybuHe 200 kM He 6bINO AoOKa3aHO
AaHHbIMKM  BbiCOKOpa3pewatwwed Tomorpacdun, T.K. Ppacno3HaTb KOMOHHY
BOAOHACHILLEHHbIX NOPOA NPSMO N0 BYNKAHUYECKUM (PPOHTOM TPYAHO.
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Puc. 11. Mogenb TepmanbHOW CTPYKTYpbl U Murpauvuu niongos nNog BO3gewcTBUEM
norpyxatowieincs okeanudeckon nautel (Omori et al., 2002, 2004, 2009d; Maruyama et al.,
2009) Ha ocHOBe AaHHbIX NO cevWcmuuHocTu (Hasegawa et al. 1978, 1994, 2010). B
[aHHOW  MoAenu OTCYTCTBYKOT [ABE BepTUKaNbHble KOMOHHbI  FMAPATUPOBAHHOIO
nepugoTuTa Ha ypoBHax 110 n 200 kM, nogHUMatowmecs oT cybayumpyrouern NnuTbl, Kak
npegnonaran T. Tauymu (Tatsumi et al.,1983). Bmecto 3T0ro Ha Mogenu nokasaH NOTOK,
NOAHUMAIOLLMIACA NOA HAKNOHOM OT TOYKU CIMUSIHWUSA [ABYX 30H CEACMWYHOCTWU Ha rnybuHe
okono 230 kM. Ha Bpeake (Hasegawa et al., 2009; Hasegawa et al., 2010) Ha rny6uHe 40-
80 km nokasaHbl TypbuauTbl rnybokoBogHoro xenoba, cybaoyuupoBaHHble BMeCTe C
OKeaHW4ecKow NNTOW, 1 MeTaMopdun30oBaHHbIE paHee OCafkv Ha BUCAYEM Kpbine BMecTe
C CEpNEHTUHW3NPOBAHHLIMW NEPUOOTUTAMKM, KOTOpble TPaAULMOHHO  Ha3blBaKTCA
anbnNMHOTUNHLIMW. HeBonbLLOW TpeyronbHbI CErMeHT Ha3BaH «dabpuka meTacomarosa v
meTtamopguama» (MMF) unu 3oHa meTtamopdmama u metacomatosa (3MM), KoTopblv
npeacraesnseT cobo MexaHW4ecku OTAENEeHHbI W He3aBUCHMMbIA MOTOK BellecTBa OT
obnactn Hapcy6pykuuoHHOW — marmorewepauuu  (SZMF)  wnu  Hagcy6ayKUMOHHOrO
marmatuama (3HM). B MMF nocTtynatoT dniovabl, OTAENnAoWwmnecs OT Norpyxarowencs
OKEaHW4EeCKON NNNTbI, OHU BbI3bIBAKOT CEPNEHTUHU3ALMIO U BblJaBNNBaHNE CEPNEHTUHNTOB
(M3MEHEHHbIX NEpuaoTUTOB) B CMEXHyl MeTamopdudoBaHHyto Tonuwly. OCHOBHble
UCTOYHMKM BOAbI/NonaoB B okeaHuveckon nnute: (1) TpaHCOpMHbIE pa3noMbl OKONO
CpeavHHO-OKeaHnyeckoro xpebTa; (2) paanombl/TpeLuHbl, BO3HUKaoWmWe B cnade npu ero
npubnmxkeHun k rnybokoBogHOMY Xenoby n nocnegyrowiem nsruée
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Tawke Touka 3peHus, 4TO AernapaTtauus BoAOCOAepXaLlein MaHTUn No Mepe ee
aBwxeHus npoussoaut amdpubon Ha rnybuHe 100 km, He noaTBepxaaeTcs
AaHHBbIMWU O pacnpefeneHun NNOTHOCTEN B MAHTUMHOM KnNuHe. Tem He MmeHee,
BEPOSATHOCTb TOrO, Y4TO rMAPaATUPOBAHHAs KONOHHA NoAgHMMaeTCs ¢ rnybuHbl 200
KM, CyLlecTByerT.

Tak kak B UeHTpe cybayuupylowein nNUTbl COXpaHAeTCs camMas Hu3kas
Temnepatypa, rmapatauus cnaba npoucxoaut No mepe ero uarubawus npu
npubnumxkerHnuun K xenoby, T.e. kK 3oHe cybaykumun. Takke B MaHTUIO NOrpyXarTca
M  NPOAYyKTbl rMAPOTEPMAnbHOrO MeTamopduamMa B obnactu  CpeauHHO-
okeaHudyeckoro xpebta u TpaHcOpMHbIX pa3nomoB. B xope cybaykuyuun
npoucxoauT Aerwgpartauus sogocoaepxauiero cnaba kak € NOBEPXHOCTU
(MORB u# nepekpbliBalowme ocagku), Tak U B obnactu cywecTBoBaHus
nepvaoTuUTa B cepeauHe cnaba 1M3-3a HarpeBaHWUs ero OKPYXXalLUM BeLeCTBOM
MaHTUW.

wnoueHTpbl 6onee 90% BCex 3eMNETPACEHUA Ha KOHBEPreHTHbIX OKpauHax
TUXOOKEaHCKOro Tuna pacnpeaensioTcs  BAONb  BEPXHEN U HWKHEW
noBepxHOCTEN norpyxatwoweroca cnaba, T.e. oHM 06pa3yloT OBOMHYHO 30HY
CENCMUYHOCTU, OTKPLITYIO yyeHbiM Xacerasa (Hasegawa, 1975; Hasegawa et
al., 1978). 3TM 3emneTpsiceHus npoucxoaaT Ha rnybuHax Gonee 60 km u
cBA3aHbl C peakuven aernapartauyun (Hasegawa et al.,, 1994, 2009). Nopsuune
dniouabl, oTAenslWMecs OT BepxHEW noBepxHOCTUM cnaba B peaynbTaTte
peakuuun aeruapaTtauuu NepuaoTUTa, NPOXoAsT CKBO3b AKNOrMT, 06pa3oBaHHbIN
3a cyet metamopcdumama MORB, 1 NOAHUMAIOTCA B MAHTUWHLIA KNUH. dnonabl,
OTAENSIOWMECH OT HAXKHEN NOBEPXHOCTM cnaba HaMHOro xonogHee, U NO3ITOMY
OHW HE MOTyT NPOHUKHYTb B CN36, a OCTalOTCA B €ro HWXHEW Yactu, popmupys
HWKHIOK 30HY CEMCMUYHOCTW. M0 Mepe norpyxeHus Ha 6onbwwne rnybuHbl cnab
HauyMHaeT HarpeBaTbCH OKPYXaloWWMU MOPOAAMU Yxe CO Bcex CTopoH. C
rnyBbuHON HWKHANA 30HA CENCMWYHOCTU NOCTENEHHO NpUBNMKAeTCs K BEpPXHEW.
Ha rny6uHe 200 KM BEPXHAS U HWKHAN 30HbI CEACMUYHOCTU CMbIKAKOTCS (puC.
10). dnonabl, NOAHUMAIOWMECS C 3TOW rNyBuHbI, NepeceKkaroT 30Hy KOHBEKLUN B
MaHTUWHOM KIIUHE CO CTOPOHbl KOHTWHEHTa Ha rnybuHe okono 100 kM, 4yTO
NpUBOAUT K YMEHbLLEHWUIO ee CKopoCcTu U obecneuvBaeT ee HaknoH (puc. 11).
CnepoBartenbHO, XOTA TOMorpaguyeckve uM3obpaxeHuss BHO He NOKa3blBaloT
Hanuuue ruapaTUpPOBAHHON KOMOHHbI, Takas KOMOHHA, BEPOATHO, BCE-Taku
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cywecteyeT Ha rnybuHe okono 200 km, rae nNpouCXoauT coedWHEHUE 30H
CENCMUYHOCTU BEPXHEW U HNWXHEeW YyacTen cnaba n ncuesHoBeHne 30Hbl 4BOVHOW
ceficmnyHOCTM. 3Ta rmapaTMpoBaHHas KonoHHa obpasyeT rpaHvuy mexay
MaHTWen HenocpeaCcTBEHHO NoA OCTPOBHOM Ayron (Cy6aykuvoHHas dabpuika
marm - Subduction Factory, Tatsumi, 2005) n 6onbwnM MaHTUIHBIM KnHOM (Big
Mantle Wedge - BMW, Zhao, 2004) (puc. 12).

Paccmotpum peakyuto npeobpasoeaHns MORB Ha rny6uHe 50-60 km, roe
pPe3Ko yMEeHbLLUAeTCA CelcMuyeckas NNOTHOCTb cnaba. 3To rpanuua, rae
BOAOHACLIUEHHan 4acTb cnaba, coctoswas npevmyuwiecteeHHo uM3 MORB
(copepxaHnne BoAbl Aocturaet 2 mac. %) wCnbITbIBAET NPOrpecCUBHLIN
mMeTamopdunam OT NPEeHUT-NYMNEeNIMMTOBON A0 3KNormToBoi dauun (Maruyama
and Okamoto, 2007). B peaynbtaTte 4ero naeT rugpataums 3aneraroulero Bbiwe
MaHTUAHOrO KNUHA W cepneHTUHU3auus nopoa. Ha noeepxHocTu cnaba
obpa3syeTca MexaHudecku ocnabneHHbli CNOW, SBNSAIOWWUACA WUCTOYHUKOM
3eMneTpsAceHnii. JTOT CNON CMOXEH OOCTATOMHO MOPUCTLIM CEPNEHTUHUTOM,
NepekpbITbIM  OTNIOXEHUSIMU  TNyBOKOBOAHOrO  xenoba w  nopogamm,
cybayuvpoBaHHbIMK B pedynbTate TEeKTOHUYeckown 3poaun (cm. nasy 6). Bce
3T nopoadbl 06pa3yloT BMeCTe A0CTAaTOMHO NMIOTHYK  YNaKoBKy, YTO
obecneunBaeT norpyXeHne B MaHTUIO Aaxe MeHee NNOoTHoro martepuana. Kak
OMNUCbLIBANOCHL BbIWE - XOTA TOMOrpadus He NOATBEPXAAeT Hanuyne KONOHHbI
dnonpa/nnaenenns ¢ rnybuHbl 50-60 kM, BEPOATHOCTL €e CywecTBOBaHWUS
BeCbMa BbICOKA. TpeyronbHbli B pa3pe3e CerMeHT MaHTUM Mmexay 3ToW
KONOHHOMN U xenobom Ha3biBaeTca «dabpvka meTamopdgmrama nu meTacomaToaar
(Metasomatic-metamorphic Factory - MMF, Maruyama et al., 2010). B Hem ecTb
HeBonbwaa 3oHa cybaykyumoHHoro marmatvama (SZMF - po 200 «km),
BKNoyatouwas obnacte akTUBHOro Marmatuama, HenocpeaCcTBEHHO CBA3AHHOIO C
dnovaom, otgensowmmes ot cybayumpyroweit nnutel (Mantle Magma Factory—
Ao 100 km), Beaywen cebs anHamuyeckn HeaaBucumo ot SZMF (puc. 11, 12).
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Puc. 12. Pa3pe3 BepxHerW MaHTUM OT AMNOHCKOro Tpora 4yepe3 HAnoHckoe mope Ao
Kutas. BepxHsas MaHTus pasgensercs Ha MMF, SZMF n 60nbliod MaHTUWAHBIA KNWH
(BMW). BMW 3aHumaeT wupokyt obnacte BoctouHon Asun 1 noasepxeH BO3AENCTBUIO
BOOHbIX NAOMOB, obpasywwmxcs Ha rnybuHe 410 KM, BbI3BAHHOW CUCTEMOW
camopasorpeBa TTI Huxe nepexogHoOW 30HbI Boaocoaepxaiwew maHTui. Bopa B
MaHTUHYIO NEPEXOAHYI0 30HYy A06aBnNseTcs NOrpyXakwLmUMCs TUXOOKEAHCKUM Cnabom.
TuxookeaHckass nnuTa ruapatMpoBaHa BAOMb TPaHCHOPMHbIX pa3nomos BO6NN3N
CpeaAuHHO-oKkeaHuyeckoro xpebta n noBTopHO B xenobe HaHkalh BOONb HOpManbHbIX
pa3nomoB, W 3ateMm AerugpaTtvpoBaHa npu cybaykuum B pesynbTaTe HarpesaHus
OoKpyXawwen MmaHTMen. HWKHUIA PpUCYHOK MNOKasbiBaeT pacnpeaeneHve 4acToTbl
CEWCMWYHOCTU B 3aBUCUMOCTUM OT rnybuHbl. Hambonee wHTEHcuBHAA Aaerwaparauuns
npoucxoauT B 30He «abpukn» metamopdusma-metacomatosa (MMF), 3a koTopbiM
cneayet cybayKUMOHHLIN Marmatudeckuin opoHT (SZMF). NokasaHo peakoe nposBnexHve
cencMmmnyHocTn 8 BMW (601blWOM MAHTUMAHOM KAWHE) U MaHTUWHOW NEpPEXOAHOWN 30He
(MT2) (Maruyama et al., 2010)
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5.1.2. Temneparypa marmoreHepaymm Hal 30Hov cyonykymm

BTopbiM  OOCTWXEHWEM  sIBUNacb  KOMMYECTBEHHAA  oueHka  BOAbl,
coaepXalleincss B pacnnaBHbIX BKMKOYEHUSIX B ONWBUHAX, 4TO COOTBETCTBYET
coaepxaHuio Boabl B nepsuuHon Marme. T. Tauymu (Tatsumi et al., 1983)
oueHun TemnepaTtypy B MaHTMM 1400°C, OCHOBbLIBAACb Ha O4YEHb HU3KOM
cofepxaHun Boabl B HaacybayKUMOHHbIX Marmax. 3T oueHkn 6binn caenadsbl
Nno W3MEHEHW COOTHOWEHWA WU cocTaBa (PEHOKPUCTOB Ha TPex YPOBHAX
marmoreHepauuu, COOTBETCTBYIOLWUX aHAE3nTy, AauuTy U puonuTy B paspease
OCTPOBHOWM Ayru, YTO NpeanonaraeT O4YeHb HU3KOE coAepXaHue BOAbl B camoWn
BEpxXHei MarmaTuyeckon kamepe, T.e. Ha rnybuHe BCero HeCKONbKUX
KMWNOMETPOB NoA 3eMHOW NOBEepPXHOCTbIO (puc. 13).

HepasHo, ana Toro, 4to6bl OnNpeaenuTb coaepxaHve BOAbI B NEPBUYHOM
mMarme, nNpPOBOAWMCA KOMWYECTBEHHbIW aHanu3 BOAbl, CcoAepXalenca B
KpUCTannax oOnNuBMHA, KPUCTaANNM30BaBLWWXCA BO BTOPOA MarmMaTu4eckom
kamepe, T.e. Ha rnybuHe okono 15 kM. 3Tu gaHHble, o6obuieHHble Ota et al.
(2007), npegnonaratoT, 4TO NepBMYHas Marma cogepxana 4-5 secoBbix % BoApl
wnu paxe 6Gonee. CneposaTtenbHo, TemnepaTypa MaHTUM cocTasnser He
1400°C, kak paccuutan T. Tauyymu, n mexbwe Ha 200-300°C (lwamori, 1998).
Bonee TOro, BEpOsATHO, B NEpPBO MarmaTu4eckon kamepe, 6nu3ko k rpanvye
Moxo HenocpeacTBEHHO MOA BYNKAHWMYECKUM (PPOHTOM, codepaHue BoAbl B
marme euwe Bblwe. Tawke cyuwecTtsyeT npobnema c oueHkon T. Tauymm,
npegnonarawwen, YTo MaHTUa cyb6aykunmoHHon 3oHbl Ha 50°C ropsidee, yem
MaHTUA HEnocpeaAcTBEHHO  MOA  CPeAWHHO-OKeaHWYeCckum xpebTom.
Temnepatypa MaHTUW NOA OKEAHWYEeCKOW AYron AomkHa ObiTb 3HAYUTENbHO
HWKEe, Y4em Nnoa CpeauHHO-OKkeaHWdeckum xpebToM, T.K. OHa oxnaxpgaertcs
cybaykuueri xonogHoro okeaHudeckoro cnaba. lMoatomy ecnu BeposTHas
TemnepaTypa marmoreHepaumm B COX coctaenseTt 1300°C, To Temneparypa
reHepauum marmbl Nog OCTPOBHOW Ayron aonxHa 6biTb okono 1100-1000°C.

5.1.3. [Jerazayms BO4OHACHILEHHOMN MArMbl M CEHCMUYHOCTL

TpeTbuM OOCTUKEHNEM NOCNEeaHNX OECATUNETUA ABNSAETCA OTKPbITUE 04aroB
HeBomMblUMX 3eMNEeTPACEHNIA Ha ABYX YPOBHAX B MaHTUM: Ha rpaHuue Moxo, T.e.
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Ha rny6uHe 30-35 kM, HenocpeaCTBEHHO NOA BYNKaHWYECKUM (DPOHTOM WU Ha
rny6uHe 10-15 km, T.e. Ha rpaHuue BepxHeW n HWxHen kopbl (Hasegawa et al.,
1994, 2010). Paccmatpueasi 3To B kOMOMHauMM C anwarpamMon COCTOAHMS,
npegnonaraeTcs, Y4TO Ha KaXaAoOM TemMnepaTypHOM YpOBHe B 3aBUCUMMOCTWU OT
coaepxaHua H20 6Gyger cywectBoBaTb Marma, coaepxawas CunukaTHble
¢asbl, unu pacnnas, oboraweHHbIN NeTy4YUMNU, UNU BOAOHACHILWEHHbIA pacnnas
(water saturated). Otpenenune cniomaa OT Marmbl NOBbIWAET Temnepartypy
nukBMAayca, YTO NPUBOAUT K aKTUBHOW KpUcTannuaauum eHokpucTtoB. KoHeuHas
accoyuauymsi MuHepanoB-(OEHOKPUCTOB OnpeaensieTca CoCTaBOM Marmbl B
MarmMaTU4eckon Kamepe HenocpeaCTBEHHO NOoA  BYNKAHOM, B KOTOPOW
copepxaHue Boabl 6yaeT Ha NOPSAOK MEHbWeE, YeM B NEPBUYHOW Marme (pwc.
13). '

5.2. Obpa3soBaHne rpaHUTHbIX Marm

WccneposaHns marmaTtudeckux nopog CpedHero M KUCNoro coctaea unu
rPaHMTONAOB B LUMPOKOM CMbICNE (Qanee — rpaHnToB) 3HAYUTENbHO OTCTaKT OT
TEOpUM NPOUCXOXKAEHUSI Marmbl OCTPOBHbIX Ayr. MNpuYnMHOW siBNsieTCs TO, YTO
yucno nopopoobpasylowmx WHAUKATOPHLIX MWHEPANOB B HWUX MEHbLUe W,
cnepoBaTenbHO,  MEHblle  NapamMeTpoB,  NO3BONAKWMWMX  pacwudpoBaTb
napameTpbl neTtporeHeauca. o 3ToA e NpUYMHE UCCNefoBaHWA CcocTaBa
MUHEpanoB rpaHWTOB Ha MUKpO3oHAe ManodddekTusHbl. [lpyron npobnemon
ABNAETCS TO, YTO XMMUYECKUA COCTaB NOPOA He ABNSAETCA NPSAMbIM OTPaXeHNem
cocTaBa WCXOAQHOW Marmbl. 3HaAYUTENbHLIM AOCTMXEHWEM B WUCCNEeaOBaHUSAX
rPaHUTOB SIBNSIETCA BblAENEHWe pa3nU4HbiX WX TUNOB B 3aBUCUMMOCTW OT
cocrasa: | (igneous - marmatuyeckuin), S (sedimentary - ocagoyHbid), M (mantlie
-MaHTUitHbIA), A (anorogenic - aHoporeHHbli) (Chapell and White, 1974 v ap.).
Knaccudpumkaumm no coctasy marHetuta u unbmenuta (Ishihara, 1978) ocHoBaHbl
Ha TOM Xe npuHuune, 4To M knaccudukaymm Yanens v Yaita (Chapell and
White, 1974), HO TONbKO B OTHOLWEHUWN rpaHuToB |- U S-Tuna, npoucxoxaeHue
KoTopbix Yanenb n Yaut paccmaTtpueanu 3a cuet auddpepeHumanum rnybuHHon
aHAe3WTOoBOW MarMbl UNU NNaBNEHUS MeTaMarmaTYeckux UCTOYHWUKOB (rpaHuUTbI
I-Tna) n 3a cyeT nnaeneHns meTaocanoyHbIx cybcTpaToB (rpannTel S-Tuna).
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MHoruve y4yeHble NbiTanncb onpeaenvTe NPOUCXOXAEHNE TPAHUTHBIX MarM Ha

OCHOBaHUM UX xMMuueckoro coctasa (Aramaki et al., 1970; Takahashi, 1983).
XUMU4eckui CoCTaB KOPOBbIX [PaHMTOMOOB B CPeAHEeM COOTBETCTByeT
aHpeanTy, T.e. 6nM3OK K COCTaBy MarmMaTU4Yeckux NOpod OCTPOBHbIX Ayr.
MepBUYHbIE MarMbl BHYTPUOKEAHWYECKUX OCTPOBHBLIX Ayr UMeloT 6a3anbToBbIN
cocTaB. XOTA rpaHUTHbIE NOPOAbl POPMMUPYIOT NIYTOHWYECKWE Tena, B KOTOPbIX
uUcxodHble Maduyeckne MarmMbl BCTPEYalOTCA KpaviHe pedko, B Buge
¢dparmMeHTOB (KCEHONWTOB, Aaek), OrpomMHble Maccbl 6GasanbToB BCEraa
3aneralT HWKe rpaHWTHbIX Ten. CnenoBaTenbHO, paHblle MNOSBASETCH
0asanbToBas MarmMa OKeaHWYEeCKOW [Oyrn 3a CYeT 4YaCTUYHOrO NnaBneHus
nepuaoTUTOoB, rmapaTMpoBaHHbIX dnongom, oTAensLMMCS oT
norpyxatouwierocs cnaba. Marma HakannMBaeTCs B HWKHEW KOope Ha rpaHuue
Moxo ¥ 3aTem B npouecce metamopguama npespawaertcs B amdpubonur,
YaCTUYHOE NNaBneHne KOTOPOro AaeT rpaHuTonaHbIM pacnnas. Obpasytowancs
rpaHWTHasi Marma NPOHUKaeT B CPEAHIOK KOPY.
Mpobnemon ABNAIOTCA COOTHOWEHWS OGBLEMOB MNPOAYKTOB  4YaCTUYHOIO
nnaeneHus n pecTUTOBOro Matepuana B HWxHewn kope (Tatsumi, 2000). Peakuus
NNaBneHns HWKHEeN KOpbl B cxematuyeckon c¢opme wumeeT Bua: 1 4YacTb
6asanbra (50 mac. % SiO2) = 0.3 rpanuTa (70 mac. % SiO2) + 0.7 pectuta (40
mac. % SiOz). Ecnu BepxHss kopa rpaHoagMopuTOBOro COCTaBa UMEET MOLLHOCTb
15 kM, TOraa MOWHOCTb PECTUTOBOW HUKHEN KOPbl AOMKHA ObiTb KAK MUHUMYM B
2 pasa 6onbwe. C noBEPXHOCTU BEPXHAS KOPA NOCTOSIHHO CTAHOBUTCH TOHbLUE B
pesynbrate 3po3un. NpoaykTbl 3p0O3nM NEpemewalnTcs B CTOPOHY xenoba wu
nMBo BXOAAT B COCTAB aKKPEUMOHHbIX KOMMNMEKCOB B BMAE WX MaTpukca, nubo
NOrpyXalTCs B MaHTUIO BMECTe CO Cn3bom. MOWHOCTb HUXKHEW KOpbI AOMKHA
OCTaTbCA HEU3MEHHOW, HO 3TO He COBMagaeT C reouUsn4eckumm wu
NeTponoruyeckuMn AaHHbiMW. CnegoBaTtenbHO, Matepuan HWKHEWR  Kopbl
(3KNOrMT UMM  OCHOBHOW rpaHynuT), OCTaBLWMICA B BWAe pecTuta nocne
YACTUYHOrO NNABNEHUS HUXKHEN KOPbl, AOMKEH AaKTUBHO C Hee cockabnuBaTbes
(AenamMuHauus) U NOrpyXxaTbCA B HWXHIOW MaHTUo (Kushiro, 1990; Tatsumi,
2000).

Ons Toro, 4TtoObl NpU3HaTb BO3MOXHOCTb 3TOr0 npouecca, Heobxoanmo
o6cyaunTb ABa Bonpoca: NNOTHOCTbL NOPOA U KONUYECTBO BewlecTsa. 1o AaHHbIM
(Hirata et al.,, 2010) NNOTHOCTbL HWXHEKOPOBOrO pecTuTa, 06pa3oBaHHOro B
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pesynbTaTe nnasneHus, BCeraa Hwxe NNOTHOCTM MaHTum (3.3-3.5 ricm3). Jaxe

€Cnn NNOTHOCTL Takoro pectuta AgocturHeT 3.5 r/cm3, To pasHuua NNOTHOCTEN

CNWULIKOM Mana Ans ero NorpyxeHus B MaHTuio. MoaToMy yMeHblueHne obbema

KOHTUHEHTanbLHOW KOpbI 3@ CHET 3TOro npouecca NpakTU4eCckmn HEeBO3MOXHO.
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[pyroi nyTb pelleHns aToin Nnpobnemsl - 3TO NPOUCXOXAEHWe agakuTos. Ans
TUNWYHOTO ajakuTa xapakTepHo obeaHeHWe TaXenbiMU peaKo3eMenbHbIMU
anemeHTamu (HREE), yTo yka3biBaeT Ha o6pa3oBaHue pacnnasa B paBHOBECUU
C PECTUTOM, OTBEYAILNM IKNOTUTY UMK MacU4ECKOMY rpaHaTOBOMY FpaHynuTy.
Ecnu yron cybaykumm cnaba 45°, 4yTo COOTBETCTBYET NOrPYXEHU MOLLHON U
XONOAHOW OKeaHW4YeckoW NNUTbl, TOraa WCTOMHWUK ajakuta He MoxeT ObiTb
nokanusoBaH B HWXKHEW kope nogd BynkaHuveckum cpoHToMm. ObpasoBaHue
afakuToB CBAI3aHO C nnasneHwem 6asvToBOl Kopbl, obpasosaHHo MORB c
oTAeneHnem 3KNOrMToBOr0 pecTuTa, TO eCTb C MNNaBfieHWEM «MOMOAOoro W
ropsuyero» cnaba, a He HxHen kopbl (Rapp and Watson, 1995). B atom cny4yae
npobnema paccnoeHuss HWwxkHen kopbl ucye3aeT. [paHuTOMAbl, OGEAHEeHHble
HREE, T1.e. o6pa3oBaHHble 3a CYeT 4acTUYHOro nNnaBneHus 3KNoruvTa, B
peanbHOCTU BCTPEYarTCs OYeHb peako. AQakuTbl, KOTOpble, kak cuuTaeTcs,
dopmupyroTca npu cybaykuum monogoro cnaba, pacnpocTpaHeHbl OrpaHUYeHHo,
B MecTax, rge monogple, T.e. «ropsiymMe» cnabbl C BO3pPACTOM HECKONbKO MNH neT
norpyxatTca B rnybokosogHbih xeno6 (Defant and Drummond, 1990;
Drummond and Defant, 1990). OgHako peanbHOCTb HENPOCTa Oaxe B TakoW
cutyayum. Ha camom pene nnarvorpaHvTougbl € Bo3pactom 5-6 mnH ner,
KOTOpble pacnpocTpaHeHbl Ha paccTosHMn 50 kM OT xenoba, BbIXOAAT Ha
NoBepxHOCTb Ha nonyocTpoee TawTtao (Taitao) OKONO HOXKHON OKOHEYHOCTH
KOxHOW AMepuKkn U Ha oCcTpoBe XOHCH B ANOHWM, HO 3TWU NNarvorpaHUToOUAbI -
He apakutbl (Kon, 2007) - ux coctaB CBUAETENbLCTBYEeT O BbiNNaBNEHUU U3
ampubonuta npu HuM3kom P. OgHako, yuuTbiBasi, Y4TO rpaHWTbl NONyoCTpoBa
Tantao HaxoaaTcsa Ha paccTosHuM 50 Km OT xenoba, ux BbinnNaBneHne A0MKHO
&=

Puc. 13. (a) CxemaTuyeckas pAuarpamma, nokasbiBawowas  asosble
B3aWMOOTHOWEHUA B GUHapHOW cucTeme CunukaTtHbid pacnnae - H20. (6) AnanormyHas
avarpamma ans Gonee BLICOKOro AaBneHus. (B) eHepauus OCTPOBOAYXHbIX Marm,
murpauus  cdniomagos M OpakUMOHMpPOBAHWE NOA  CEBEPO-BOCTOMHON  ANOHWENR.
MogHuMalowascs BogHas W3BECTKOBO-WENoYHas Marma, obpasylouascs B MaHTUAHOM
KNWHE, OCTaHaBIMBAETCA Ha Tpex rNyBuHHbLIX YPOBHAX NPU NOALEME: NEPBLIA HA rpaHuLe
Moxo (30-35 km), BTopoi B cpeaHein kope (15-10 kM), n nocnegHwit Ha rnybuHe nepBbix
KWUNOMETPOB B MarmaTuU4eckon kamepe noa aKkTUBHbIM BynkaHoMm. BeigeneHue BoaHbix
nonMaoB Ha Tpex PasnUyHbIX YPOBHSX, COAEpXaHWe KoTopbix ucxoaHo 6bino Gonee 5
BeC. % B MaHTUW, BbI3bIBAET MNOHWXEHWE NWHUKM NMKBMAOYCA, Bbl3biBalOLWEE
KPUCTaNnM3auuio Marmbl, cnegoBaTensHo, B Cy6ayKUMOHHOW 30He 06pa3yeTcsi BbICOKO
nopguposas marma (MoauduymposaHo no Kogiso et al., 2009)
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6biTb 13 cn3ba (MORB) npu Huskom pasnexdun (Kon, 2007). Hanpotus,
npuMepom nnarvorpaHnToB, o6pa3oBaHHbIX U3 TONCTON HWXHEW KOpbl U He
npeacraensowmnx coboil YacTUyHoe nnaBneHue nNNUTbl, SBMASIOTCA 30UEH-
MUOLIEHOBLIE NelrkokpaToBble rpaHnTbl Tubetckoro nnato (Chung et al., 2003).
TakuMm 0Gpasom, NMPoOUCXOXAEHWe NNarMorpaHUTONZOB OCTPOBHBLIX Ayl MOXeT
6bITb pPa3nNUYHbIM.

B nocnegHwe roabl BbIPOCNO KOMWYECTBO AaHHbIX NO COCTaBy APEBHUX
rpaHMTOB, KOTOpble COBMECTHO C pesynbTtaTamu  3KCNEepUMeHTanbHOW
neTponorum, nokasanu, 4To 6oNbWUHCTBO APEeBHUX rpaHuTOB obpasoBanuck B
pesynbTate AaerunapatauMoHHoro nnaenexdus amdubonutos (Moyer and
Stevens, 2006), a 3to He Tpebyer Bknaga onouga. ITOT pesynbTaT
COMNOCTaBUM C AaHHLIMWA O TOM, 4TO bnioMA HE MOXET NOCTaBNATLCA CN3bom Ha
rny6uHy rpaHuubl Moxo (Hayashi et al., 2000; Komiya et al., 2002a; Komiya,
2007).

5.3. KonuyecTBo rpaHUTHOrO BewecTsa

[aBaite B3rnaHemM Ha Teopuio 06pa3oBaHUA KOHTUHEHTANbHOW KOpbl C
OPYro TOYKU 3pEHUs U pacCMOTPUM KONWYecTBO MenoBbix rpanuToB (120-80
MMH NeT), BXOASWMUX B COCTAB KOHTUHEHTANbHOW KOpbl, CHOPMUPOBAHHOW B
Naunduke 3a nocnegHue 540 mMnH net. B TMXOOKEAHCKOM OpPOreHHOM nosice
rpaHuTHbIn 6aTonuT Puoke wupuHon 200-300 km cchopmupoBancs B MenoBoe
Bpema (puc. 5, 14). Mbl cuuTaem, 4TOo o6pasosaHve kopbl Tuna TTI wWupuHON
200 kM 1 MOLYHOCTBID 15 KM (TONbKO BEPXHARA KOpa) Npou3owno B TedeHue 40
MnH net. CkopocTb ero o6pasoBaHusi BblYMCNEHA NO CKOPOCTU POPMUPOBaHUA
kopbl MORB u ckopocTu reHepauum Marmbl OCTPOBHbIX ayr (Reymer and
Schubert, 1984, Engebretson et al., 1985). CkopocTb 06pa3oBaHus MeNoBOM
kopbl TMNa TTI 4nNA OpOreHHoOro nNosica TMXOOKeAHCKOro Tuna COCTaBnsieT OKOMo
75 kM3 3a 1 MnH net. CkopocTb 06pa3oBaHUA OKeaHWYECKOW KOpbl 3@ CYET
Bbinnasnesns MORB npu okeaHW4eckom cnpeavHre B MOCT-MENOBOW Nepuop
coctasnsetr 300 km3/mMnH net. Koraa 3ta kopa tuna MORB nnasutcs, o6bem
o6pa3oBaHHOW rpaHuTHOW kopbl cocTasnsAeT 20-30 %. To ecTb 3a 1 mMnH net
obpaayetca 60-90 km3 rpaHuToB. JTO B CpPeAHEM PaBHO 3HAYEHWO 75 KM3/MMH
net pocta kopbl TTI. 3HaA4WT, PE3OHHO CYWTaTb, YTO MeENOBble TPaHWUTLI
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npakTuyeckun MnonHOCTb obpasoBanuch B pesynbTate nnaeneHus cnaba. C
OpYrovi CTOPOHbI, AaBaiTe nonpobyem CpaBHUTbL 3TU OLEHKM CO CKOPOCTLHO
obpa3oBaHns Marm OCTPOBHbIX Ayr, KoTopasi coctaensetr 1/5 oT ckopocTu
dopmuposanusa kopsl MORB (Reymer and Schubert, 1984). To ecTb, nepeuyHas
mMarma oCTpOBHbIX Ayr 0bpasyeTcs co CKopocTbio 60 kM3/MMH neT.
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Puc. 14. HyxHa nu penamuHaums Maduy4eckOn HWKHEW Kopbl Ans 06bACHEHWs
YMEHbLUEHUA ee MOLWHOCTN? Ecnn ocTpoBoayxHbi aHae3ut obpasyetcs npu 20-30%
YacTUYHOM MNNaBNEHWM OCTPOBOAYXHOro GasanbTa, aHAepnneTUPOBAHHOrO Ha rnybuHy
Moxo (a), pecTut Ha rpaHuue Moxo 4OMmKeH AeNaMMHUPOBATLCS U NOTPYXKaTbCA B MAHTUKO
(6), n3-3a obpasoBaHua NepeyTonLLIEeHHOW HWXHEN Kopbl B 3TOM npouecce (Nakajima and
Arima, 1998; Tatsumi, 2000). Ecnu uHTEHCUBHAA TEKTOHUUECKaa 3p03ua oBkIuHa, kak 3To
BMOHO Cenvac BOOMb COKPALLAKLWMXCA NNUTHLIX TPaHuL, BO BCEM MUPE, U Kak 3TO Gbino B
npownom HAnoHckux ocTpoBoB co Bpemenu 520 mMnH net (B-r), B [AenamuHauuu
MadU4ECKOW HUKHEN KOpbl HET HEOBX0AUMOCTH
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Ecnu B8 panbHeviwem 20-30 % 3Tux nopoa pacnnasutca (Hanpumep, npu
AenaMuHauuMmn Matepuana HWKHeR Kopbl), TO CKOpPOCTb 06pa3oBaHna BepxHUx 15
KM KOHTMHEHTaNbHOW KOpbl rPaHUTHOro coctasa Gyaet okono 12-18 km3/MnH
neT, YTO He coBnagaeT C OueHKaMu CKOpoCcTUM 06pa3oBaHUS FPAHUTHOW KOpbI -
75 km3mnH net. WHbIMM cnoBamu, o6pasoBaHMe NOYTU BCEW MenoBow
rPaHUTHOMN KOpbl MOXET BblTb 06bsICHEHO NnaBneHnem cnaba n HeobxoaumocTu
B AenaMuHaummn HWKHen kopbl ANs ee 06pa3oBaHvA HeT.

6. TexroHu4eckasn 3po3us
6.1. O6pa3oBaHe KOHTUHEHTaNbHOW KOPbl U TEKTOHUYECKasA 3po3us

Ecnu nnasneHune cnaba — 3To MexaHU3M, LOMUHUPYOLWKUIA Npu o6pa3osaHWu
KOHTUHEHTanNbLHOW KOpbl ANOHWW B KANHO30€e, TO NPOoLEeCcChl, NPOUCXOAMBLUME TaM
paHee, TpebylOT AONONHUTENBHOrO nosicHeHus. [pu u3yyeHun marmaTuama
OCTPOBHbIX 4yr CEBEPO-BOCTOMHOM ANOHUWN U Ayrn Na3y-MapuaHa (lzu-Mariana)
cuuMTanocb, 4TO  rpaHWTHass kKopa (opmupoBanacb B pesynbTaTte
KpUCTannM3ayuMoHHon avddepeHymauMm nepBUYHON MarmMbl U 4aCTUYHOrO
NNaBneHus HUKHEN Kopbl, T.e. 6a3anbTOBOM Marmbl OCTPOBHbIX Ayr (Tatsumi et
al., 1983; Tatsumi and Eggins, 1995 un ap.). MNpeanonaranocb, 4TO ‘B XoA4e
3BONKOLUN OCTPOBHOW AYrM MOLHOCTb €€ HWKXHEW KOPbl A0MKHA yBENUYMBATLCA
3a cuyeT ee NpupocTa CHU3y - aHaepnnenTuHra (puc. 14). Ho MowHOCTb
KOHTUHEHTanNbHOM KOpbl ANOHCKOro apxunenara He npesbiwaeT 30-35 kM gaxe
nocne 500 mnH net asonioyuun. B kavectBe oGbACHeHUs 3Toro hakta 6bin
npeanoXxeH MmexaHuam pgenamuHaumu (Tatsumi, 2000; Tatsumi et al., 2008)
KOTOPbIA HEe peanu3yeTtcsi, kKak 370 6bino NokasaHo Bbiwe. JITO NPOTUBOpEYUe
MOXeT BblTb 06BACHEHO KpynHOMacwTabHOW TEKTOHUYECKOW 3pO3nen, LUMPOKO
nposBneHHon Ha AnoHckux octposax (Isozaki et al., 2010; Isozaki, Zhao, 2018).
TeKToHUYecKas 3po3nsa MOXET YHU4ToXaTb nodtn 100 % ocTpoBHOW ayru, a ans
co3aaHua Kopbl HOBOW Ayru Heobxoaumo 100 mnH neT (Suzuki et al., 2010).

6.2. Pa3pylueHne aNeMeHTOB W CTPYKTYpbl OPOreHHOro nosica

OporeHHbIi  nosic  TuxookeaHckoro Tuna (OTT) B HanpasBnenHun OT
rny6okoBoaHOro xenoba K KOHTUHEHTY COCTOUT U3 YETbIPEX KPYNHbIX CTPYKTYP
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(4acTen): aKKpeuumoHHOW nNpU3Mbl, MeTamMopuUyeckoro nosca BbICOKOro
f[asneHus, npeaayroBoro ocagoYHoro 6acceriHa u nosica rpaHuTouaos (puc. 4a,
7, 15). OTT 06bl4HO npocTupaeTcs Ha 2000-3000 kM BAONb KOHTUHEHTA U UMeeT
wupuHy okono 300-400 km. B Anowum 3a nocnegHne 500 MnH net
obpasoBanocb unu morno obpasoBaTbCA NATb OPOreHHbix nNosicoB. OQHAKO He
BCE 3T NOSICa COXPaHUNM BCe CBOM CTPYKTYpHble anemeHTbl. [laxe B Haubonee
XOopouwo coxpaHuBwemcss ropHoM xpebte CaHbarasa-Puoke (Sanbagawa-
Ryoke) otcytctByeT obnactb, coOTBETCTBylOW A NpeaayroBOMy OCag04HOMY
6acceiHy, KOTOpbIN OOMKEH 3aHWMaTb NPOCTPAHCTBO ANWHOW npumepHo 1000
KM B HanpasneHwu c cesepa Ha tor u wupuHor 100-200 km (Aoki et al., 2009;
Aoki et al. 2010).

KpynHomacwTabHas TeKTOHUYEeCKas 3p03usi NpoMcxoauT npyu NpubnmkeHum
K rnybokoBOAHOMY xenoby Monoaorn okeaHndeckown nutocgepbl, 06pa3oBaHHON
B PacnonoXeHHOM Heaaneko cnpeauHroBoMm ueHTpe (puc. 15a). HauunHaetcs
aKTMBHOE paspylweHue ¢pOoHTAa OCTPOBHOW AOyrM, WU NPOAYKTbl pa3pylweHus
TPaAHCNOPTUPYHOTCS BHU3 NO CKNOHY B CTOPOHY rny6okosoaHoro xenoba. flanee
OHW NOTPYXalTCA B MaHTUO U MOryT ObiTb NEpeKkpUCTannn3oBaHbl B 30HE
pervoHanbHOro  metamopdu4eckoro  nosica.  TeKTOHMYeckas  9po3us
ycunvBaeTCs Mnpu  NOTPYXeHWU CpeavHHO-OKeaHnyeckoro xpebTta, U 0OCb
rnybokoBoAHOro xenoba cmewaeTcs B CTOPOHY KOHTUHEHTA (puc. 156). Cnab,
KaK OTHOCWUTENbHO TOHKAs CTPYKTypa, MOXET MPOHWKaTb B CEpPeauHy Kopbl,
UeHTpanbHas 4acTb OCTpOBHOM Ayru nporubaetcs, obpasys npennyroson
6acceiH. Mocne cybaykuum cpeauHHO-okeaHn4Yeckoro xpebTta, T.e. NorpyxeHus
3penon, T.e. MOWHOW nNnuUTbl, OTNOXeHus xenoba BmecTe co cnabom
ONyCKaKTCHA NOA PervuoHanbHbli MeTamopduUYeckuii NOAC, YTO Bbi3biBAET €ro
noaHATUE Ha NOBEpxHOCTb (CM. pa3gen 4.1). Cpasy nocne kpynHomacwTabHown
CTPYKTYPHOW 3p03WM HauuHaeTcs ObICTpbli  POCT HOBbIX FPaHUTOMAOHBLIX
6aTtonuToB u B TedeHne npumepHo 100 MNH neT 06BbEM KOHTUHEHTANbHOW KOPbI
ysenuuusaetcs. B pesynbTate 3TO0ro ocb xenoba onsaTb nepemewjaeTcs B
CTOPOHY OKeaHa Ha €ero WUCXOAHYK NO3VUMI0 U NapannenbHO BYINKaHWYECKWI
¢pOHT NnepemeLyaeTcs B CTOPOHy okeaHa (puc. 158). CmeweHne ocu xenoba u
BYNKaHW4YeCKoro dpoHTa 0bbI4HO npoucxoauTt mMexay 3Tanamu
KpynHOMacWTabHOW TEKTOHUYECKON 3po3un (puc. 15r).
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6.3. MepcnekTnebl 3y4eHUst TEKTOHUYECKON 3p03nn

Kak yxe ynomuHanocb B pasgene 6.1 reonorudeckas uctopus AnoHun —
TUNWUYHOrO OPOreHa TUXOOKEaAHCKOro Tuna - coctaenseTt 520 MNH neT, B TeYeHue
KOTOpbIX Npousowno nsaTe atanoB OTT, koTopble cHOPMUPOBANU aKKPELUOHHBIN
komnnekc wwupuHori 400-500 kM u npoTsxeHHOCTbO Gonee 2000 km ¢ TTI
KOMNNEeKCamMn Ha KOHTUHEHTanbHbIX OKpauHax kaxaoro oporeHa. OgHako no
AaHHbIM Ha COBPEMEHHbIX aKTUBHbIX OKpauHax nnasneHve cybayuupyoLien
OoKeaHun4yeckon nutoccepbl nNpoun3BoauT B NATb pa3 6Gonbwe TTI kopbl NO
CpaBHEHUO C TOW, 4TO npeacTaBneHa Ha AnNOHCkux ocTpoBax. 3Ty
ONCNponopUMI0 MOXHO OBBACHUTL TEKTOHUYECKOW 3pO3uNEl, KOTOpas, BUAMMO,
AoMuHupoBana Hag npupocTtoM TTI, B pesynbTate Yero AnoHus notepsina 80%
kopbl (puc. 16). TTI, Kak W OKeaHW4YeckMe Ocagkm W NOpoAbl
BHYTPUOKEAHUYECKOW W KOHTUHEHTanbHbIXx  Ayr, 6biNM  paspylleHbl
TEKTOHUYECKOW 3pO3MeEN, BKNKOYAA NPAMYIO CyGAYKUWUIO BHYTPUOKEAHUYECKUX Oyr
(puc. 16a), n TpaHCNOPTUPOBaHblI CybayKuMen B NEpexodHYK 30HYy MaHTUW.
[laHHble NO MHOMMM OpOreHam TUXOOKEaHCKOro Tuna B MWpe NoKasblBaloT, YTO
TEKTOHUYECKAs 3pO3us YHUYTOXUNAG U parmeHTUpoBana Gonbllyld 4acTb WX
kopbl (Vanucchi et al., 2016).

j—

Puc. 15. ®yHaameHTanbHbIN NPOLECC OPOreHUn TUXOOKEAHCKOro Tuna — 370 BbicTpble
pasHOHaNpaBneHHble NPOLUECCHl: KOHTUHEHTanbHbIM POCT 3a cyeT (HOPMUPOBAHUS
aKKpeLUMOHHOro komnnekca u nosica 6aTonuToB M TekToHuyeckas 3po3us (Suzuki et al.,
2010). (a) HopmanbHas CcTaguMs OpPOreHUW TUXOOKEAHCKOro Tuna Xxapakrepuyertcs
NPUPOCTOM 3a CYET aKkKkpeuuu B HanpaBneHUu k okeaHy BMecTe C obpasosaHuem nopoA
Tvna TTI Ha BynkaHu4eckoMm dponTe. (6) MNpubnuxkeHne cpeanHHO-okeaHuyeckoro xpebra
K 30HE CcybayKuMM W Ha4Yano WHTEHCUBHOW TEKTOHWYECKON 3pO3uK, B pedynbTaTte Yero
matepuan TTI TpaHcnoptupyetcs Ha rnybuHy 50-60 kM, roe oH metamopdgusyeTtcs B
ycnosusx dauum ronybbix cnaHues w/vnu 3knorutos. MNoxe meTtamopduyeckue nopoapl
BbiJaBNUBAIOTCA Ha NOBEPXHOCTb NO MEXaHWU3My 3KCTpy3uu knuHa (Maruyama, 1990,
1997). OQHOBPEMEHHO, OrPOMHOE KONUYECTBO MaTepuana akkpeTupyeTt K BynKaHW4YecKow
ayre. (B) JluHum xenoba u BynkaHWYECKOro (POHTA CMELATCA napannenbHo B
HanpaBneHWn Cylmn NpuU TEKTOHWYEeCKOW 3po3uu u B oBpaTHOM Hanpasnenuu npu
akkpeyun. (r) TekToHWYeckas 3po3vs BO30OOHOBNSETCH, koraa CpeauHHO-OKeaHWYECKWUN
xpebeT cHoBa noaxoauT k xenoby. Linkn TeKTOHUYeckon 3po3umn coctaenseT okono 100
MNH net
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Puc. 16. (a) BHyTprokeaHnyeckme ayrn Ha ®ununnuHckow nnute, cybayuuvpytowme B
xeno6 Hawkaid. MNpu 3Tom akkpeuun He npoucxoauT (pucyHok 3 Yamamoto et al., 2009).
(6) cnektpbl U-Pb BO3pacToB AETPUTOBLIX LUPKOHOB U3 CpeaHenaneo30NcKuXx,
ME3030MCKMX U COBPEMEHHbIX MECHaAHUKOB AMOHWW; BUAHA CMeHa Tuna obnactu cHoca
(pucyHok u3 Isozaki et al., 2010). YeTko BuAbI TpK rNasHeIx nepuoga B 6onee yem 500 mnH
NeTHEeW reonoruvecko UCTopum FANOHCKMX OCTPOBOB: A0 No3aHero Tpuaca (> 200 mnH
ner), topa — no3gHun men (200-90 mnH neTt) u nocT-no3gHuin men (< 90 mMNH neT), 4to
CBUOETENLCTBYET O PE3KOI CMeHe Tuna 0bnacTn cHoca TEPPUreHHbIX Nopoa (NeCHaHUKOB)
B NPOTO-AnNoHumn

KoHBepreHTHble oOkpauHbl TuxookeaHckoro Tuna (KOTT) (puc. 2) wmetot
ocoboe 3HayeHue, T.K. OHU SIBNSOTCA HEe TONbKO MEecToM 06pa3oBaHWA HOBOM
(roBEHWUNBHOM) KOHTUHEHTanbHOU Kopbl 3a cuer MarmaTtuama
BHYTPUOKEAHUYECKUX Oyr U aKKpeuwuu, HO U MEeCTOM ee paspylleHus 3a cyeT
NpoLUecCcoB TEKTOHWYecKon w/unu cy6aykumoHHo 3aposum (Khanchuk et al.,
1989; Isozaki et al., 1990; Maruyama et al., 1997; Yamamoto et al., 2009; Stern
2010; Safonova et al, 2015 u Aap.). MNpoueccbl TEKTOHUYECKOW 3PO3uu
XapakTepHbl Kak Ans 3anagHooro nobepexbsa Mauyudukm (kenob HaHkaw;
Yamamoto et al., 2009), Tak u ana BocToyHoro (MBatemana, [yapTo-Puka;
Vanucchi et al.,, 2016; Scholl, von Huene, 2007). MonbITkn W3y4YeHUs ITUX
MpPOLECccoB Aenanucb MHOrMMK uccnegosaTtensmu, Ho npu 3tom 90% paboTt
NOCBSILLEHO UMEHHO (POPMUPOBAHWUIO KOPbI: COTHW, €CMN He ThICAYW, cTaTen
onybnukoBaHo No HaacybAyKUMOHHOMY MarMaTuaMy W aKkpeUWOHHbIM
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KOMMNNeKkcaMm, HO ropasfo MeHblUee KONM4ecTBo paboT MO TEKTOHWYECKOW u
cybaykunoHHon aposuu (Clift, Vanucchi, 2004; Scholl, von Huene, 2007; Stern,
2009; Vanucchi et al., 2016 n agp.). He Tak AgaBHO NpUWNO NOHUMAaHWe elue
OAHOI BaXHOW OCOBEHHOCTM 30H CyOAYKUMM, KaK €QUHCTBEHHbIX NYTEW NOCTaBKM
B MAHTUIO HE TONbKO OKEaHWYECKOW KOPbl, HO U pa3pywaeMoro Ha NOBEPXHOCTU
maTepuana KOHTUHeHTanbHou kopbl (Maruyama et al., 2007; Yamamoto et al.,
2009; Kawai et al., 2013; Safonova et al., 2015).

B nocnegHue roabl ctano yaenatbcs ocoboe BHumanue cybaykuun
3pOANPOBAHHOrO KOPOBOrO Marepuana u ero HakonneHu B NepexoaHON 30He
MaHTuM (Maruyama et al., 2009; Kawai et al., 2013; Jlutacoe u ap., 2010;
Safonova et al., 2015). K coxaneHuto, paboTbl NO TEKTOHUYECKON 3pPO3MU BCE
elle OCTalTCA eauHWYHbIMW, CNopaauvyeckMuMu Kak B NnaHe reorpacuu
o6bekToB, Tak U B NNaHe CBA3M 3TUX NPOLECCOB C Apyrumu rnobanbHbiMu
reonorudeckumn npoueccamu. fletansHoe udyveHue KOTT HOxHOW Amepuku
BbIABUNO Hanuuve cpeau HUX ABYX KOHTPACTHbIX TUNOB: AKKPETUPYIOLUX W
apoaupyowmx (Scholl and von Huene, 2007) (puc. 17). AkkpeTupylowme nnun
pacTyuiMe OKpauHbl XapaKTepU3ylTCs NOpoAaMU  aKKPEUWOHHOro  KnuHa,
NEpPeKpbITbIMA  MOLWHBIMKA  OTNOXEHUsIMU  Bonee ApeBHUX  aKKPELUWMOHHbIX
KOMNNEKCOB, U TEKTOHUYECKUMU NUH3aMWU DPOHTaANbHOW NPU3Mbl, CMOXEHHOW
aKTMBHO AedOpMUPYIOWMMUCA OCaakamu, cpe3aeMbiMu C cy6ayuvpyowei
nnuTbl. CO BpEMEHEM akKpeTUpYyHLWMe OKpauHbl pacTyT B CTOPOHY OKeaHa, T.e.
rny6okoBoaHbI xenob oTcTynaer. 3poavpylowve UNu  HeakkpeTupyrowme
OKpauHbl XapakTepuaylTcs 6nuskMm pacnonoXeHWem nopoa MarMaTuyeckom
Ayrv n xenoba n HebonblMM KONUYECTBOM WMNU OTCyTCTBMEM nopoa Gonee
OPEBHUX aKKPEeLUWOHHbIX koMnnekcoB. CO BpeEMEHEM 3pOAvPYIOLLME OKpauHbI
cyxatoTcs, T.e. xenob npubnmxaetcs k ayre (Scholl and von Huene, 2007; Clift
et al., 2009; Yamamoto et al., 2009; Stern and Scholl, 2010; Safonova et al.,
2015; Safonova, 2017). Ha ®ununnuHckod nnute UKCUPYIOTCA ABNEHUA
npsMor cy6ayKLUKM OCTPOBOAYXHBLIX NOCTPOEK, T.K. 3TU AYrv ynupatoTcs B xenob
HaHkal npakTuyecku nog NpsiMbiM YrnoOM v Npy 3TOM Hag HUMK He o6pasytoTes
akkpeymoHHble komnnekcbl (Yamamoto et al.,, 2009; Safonova and Maruyama,
2014).
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Puc. 17. Cxema TEKTOHMYECKOA 3pO3NM: aKKpETUpYyKLWIME U  3poauvpylolive
KOHBEPreHTHblE OKpauHbl TuxookeaHckoro Tuna (Scholl and van Huene, 2007).
[lekonnemaH — NOBEPXHOCTb CpbliBa

Mo cyuwecTBylOWNM OueHKaM coBpeMeHHas [Mauyuduka okpyxeHa Ha 75%
apoaupylowummn, a Ha 25% akkpetupyowmmu okpavHamu (Clift, Vannucchi,
2004; Scholl and von Huene, 2007) (puc. 18). MexaHn3M TEKTOHUYECKOWN 3P03nn
BKNOYaeT paspylueHue okeaHuyeckoro cnaba, OCTPOBHbIX AYr, aKKPELWOHHON
npu3Mbl, NepeaoBon Ayru U NPeaayrosoro KNWHa B pesynbTate NoaasBwuraHus
OKeaHW4yeckoW nnuTbl, HaaBuroobpasoBaHusA, Hanuuua ropctoobpasHoro u
WHOro penbeda Ha noBepxHOCTU cybayuupylowen OokeaHU4Yeckon nNUTbl U
paspyweHuss nopoa noa Bo3gencTevem Boabl (von Huene et al.,, 2004; Stern,
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2009; Yamamoto et al., 2009) (puc. 19). lNepBble cBUAETENLCTBA TEKTOHUYECKON
3p03un BbiNU NONyYeHbl NPU U3yYeHUU cerncmuyecknx npocunen yepes xenob
Tonra (Hilde and Fisher, 1979) u xeno6 HaHkan okono AnoHCKMX OCTPOBOB (von
Huene and Uyeda, 1981; Hilde, 1983). Ha Hux 6b1no naeHTUUUMPOBaHO, YTO
cnabo KoHCONMMAWPOBAHHLIA OGNOMOYHLIA MaTepuan nonapaetr B rpabeHbl-
nosywkw, o6pa3oBaHHble  pa3noMamu/TpelwmHamMu  Ha  NOBEPXHOCTH
norpyxatowenca OKeaHN4eCcKon NNnTLI.

Manana,.

jpmmﬁz W luvc;%‘ -2‘?111 .Bomn

‘J‘ kb |l||»y ing

h
-

Tonga 4.
-

NARROWING OR GROWING OR
NON-ACCRETING MARGIN ACCRETING MARGIN

75 % 25 %

Puc. 18. CooTHOweHWe akkpeTupylwmux (growing or accreting margin) w
apoaupylowmx (narrowing or non-accreting margin) KOHBEPreHTHbIX OkpauH Liupkym-
Maumndmkm (Clift, Vanucchi, 2004)

Mo3axe npoueccbl TEKTOHUYECKON U CyOAYyKUMOHHOW 3p03un Bbinn onucaHbl
Ha ApYrux COBpeMeHHbIX U monoabix obbektax Limpkym-Maundukn, B nepsyto
oyepeab AnoHun (Nakajima, 1994; Isozaki et al., 2010; Safonova et al., 2015) n
OxHon Amepukn (Vanucchi et al., 2016). PaboTbl no AnoHCkuMm ocTpoBam Gbinu
OCHOBaHbl Ha reonoruyeckux u reoguanyeckux HabnioaeHusax (Nakajima, 1994;
Safonova et al.,, 2015; Isozaki et al., 2018) u gaHHbIx No U-Pb aatuposaHuio
unpkoHoB (Isozaki et al., 2010). Hanpumep, TEKTOHUYECKAs 3PO3USA HWXKHEWN
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4acTW BUCAYEro Kpbifia akKpeLMOHHOro KOMMNnekca BOCTOYHOro Xokkanao tbina
PEKOHCTPYMpPOBaHa MO NPEeKpalieHUo MarmMaTtuama W npeBpalleHuio ayru B
amarmaTtuyeckylo, YMEHbLUEHUIO MOLLHOCTW KOopbl W Tonorpaduyeckomy
onyckaHuo npubpexHon Yactn komnnekca (Isozaki, Zhao, 2018).

CErMEHTbI AKTUBHOU OKPAUHbI
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Puc. 19. MexaHu3m TEKTOHWYECKOW 3pO3uK, T.€. paspylleHne okeaHudeckoro cnaba,
OCTPOBHbIX Ayr, aKKPELMOHHOW npuaMbl U1 (POHTanNbHOW AOyrM B  pesynbTaTe
HaaBuroobpasoBaHusi, BO3AENCTBUS penbeda OKeaHWYEecKoro AHa W rMapaBhnyecKoro
pactpeckusanus (von Huene et al., 2004)

TekTOHWYecKkass 3po3nsi Ha akkpeuwoHHom komnnekce LWumaHto 6bina
npeanonoXxeHa no OTCYTCTBUIO Gonee ApeBHUX AKKPELMOHHbIX TOMW, mexay
OAHOBO3PaCTHbIMU aKKpeLMOHHbIMK nopogamu WumanTo "
HaacybayKUMOHHBIMY rpaHnToMaammn Pruoke Ha ocTpoBe XOHCH, HO UX Hanuuuio
Ha ocTtpoBax Kicto u Wwukoky (Nakajima, 1994; Safonova et al., 2015).
WcyesHoBeHWe U3 reonornyeckon  netonucu  ANOHUM  OPOOBUKCKOM

50



BHYTPUOKEAHUYECKOW Oyrn B paHHeM kapboHne 6bin0 peKoHCTPyMpOBaHO no
cnektpam U-Pb Bo3pacToB AeTpMTOBbLIX LUMPKOHOB U3 TypbuaUTOBbLIX NECHAHWUKOB
pasHoro Bospacta ocTpoBa XoHclo (Isozaki et al., 2010; Fujisaki et al., 2014)
(puc. 166).

Mockonbky rnobanbHble 4ONTOCPOYHBLIE OLEHKU CKOPOCTU kopoobpasosBaHus
NOKa3blBalOT, YTO CKOPOCTb Cy6AYKUMOHHON 3p0O3vK CYLLLECTBEHHO BbIlIE, YEM
npupocT kopbl (Senshu et al., 2009; Stern, 2010), 66IN0 NPeANONOXEHO, YTO
Takue NpouecChl AecTBOBanNM U B Naneo30MCKMX U ME3030ACKUX NaneookeaHax,
Hanpumep, Maneoa3naTckom, Npu 3akpbiTUM KoTOporo obpasosanca LIACH
(Zonenshain et al., 1990; Dobretsov et al., 1995, 2003; Buslov et al., 2001;
Safonova et al., 2009; Safonova, 2017). BaxHbIM acnekToOM U3y4eHUss ApEBHUX
OpOreHoB TUXOOKEAHCKOro TMna ABNSATCA reonoruyeckue AaHHble — Hanuyne B
TaKUx OporeHax aKKpeLWOHHbIX KOMMMEKCOB, BHYTPUOKEAHUYECKUX (OCTPOBHbIX)
ayr, OTNOXeHun cTpaturpacdum okeaHudeckor nnutbl (COM) w  ronybbix
cnaHues, o6pa3oBaHHbIX 3a cyeT meTamopduamam 6asanstoB Tvna MORB u
OIB (Cknsapos, Bonkosa, 2007; Bonkosa, 2009; Maruyama et al., 2010;
Safonova, 2017; Safonova et al., 2017). Mo TakMM reonornYeckUM AaHHbLIM
(Hanuune BHyTpuokeaHunyeckux ayr, COM u ronyGbix cnaHues), a Takke
MHOrouyuncneHHolM onpeaenenuam Nd nsotonHoro coctaea rpaHuTonaos (Jahn
et al., 2000) 6bino nokasaHo, 4yto LIACI npeactaenset coboi kpynHeawwi B
MUpEe OpPOreH TMXOOKEeaHCKOro Tuna v ABNAETCA rNaBHOM nokauuein obpasoBaHus
¢daHepo30inCcKon BEHUNBbHOW Kopbl. C ApYro CTOPOHbLI, NO AAHHLIM W30TONWUK
Hf B uupkoHax B Hem oOkasanocb MHOro (Ao 40%) dparmeHToB
peunknupoBaHHon kopbl (Kréner et al., 2014, 2017). MpuyuHOM TaKoro
pacxoXxaeHns WU MoryT ObiTb NPOLECCHbl TEKTOHUYECKOW 3po3vn  4acTu
HOBEHUNBLHOM KOpbl (puc. 20).

7. Crpaturpacus okeaHu4eckon nnutel (COIM)
7.1. KoHuenuwms ctpaTturpadgpmm okeanuyeckon nnutbl (COIMM)
B 80-90-x rogax npownoro CTonetus SNOHCKUMUW reofioramn, u3y4yaslivMuU

aKKpeUWOHHble KOMMMEeKChbl ANOHCKoro ocTpoBa Xowcio (Matsuda et al., 1981;
Isozaki et al., 1990; Matsuda and Isozaki, 1991; Wakita, 2000), 6Gbina
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paspaboTaHa koHuenuus ctpaTturpadum okeaHudeckux nnut (COMM), anemeHTbl
KOTOPOW BKNIOYAIOT TUNNYHbIE OKEaHNMYECKME 0CaaoUHble U MarmaTuyeckme

Cnbupckuit KpaToH

8,
Dc"o,,lu( 3aGaikane
Ll
[+

MMCKMA K] GYOH

OcHoBHbie YacTn EWMWQE 10BEHUNbHAEA E CMBWaHHaR D UIyNEHHER obnacmu

xopa xopa

leorpacusa [:] FOCYA rpaHmuubl Ha3BaHWe CTPaH

Puc. 20. CermeHTbl LleHTpanbHO-A3nMaTckoro cknagyaToro nosica, UMeoume
W30TOMNHbIE XApPaKTepPUCTUKU TUNUYHbIE AONA OBEHUNbHOW (KPAacCHbIW KOHTYpP) wnun
PEUNKNNPOBAHHOW (CUHWA KOHTYP) KOPbl U KOPbl CMELWAaHHOro TUna (3eneHbl KOHTYP)
(pucyHok n3 Safonova, 2017 Ha ocHose Kroner et al., 2014). benbiMu 3Be3aamMu Noka3aHo
npubnuanTenbHoe pacnonoxeHwe obnacteid BEPOATHO TEKTOHWYEeckoW 3po3un. IJTO -
akkpeyuoHHble komnnekcbl ¢ COl, Bkniouyas okeaHuuyeckue noaHaTus (6asanbtel TMNa
OIB), rony6bimMu cnaHuamu no Gasanbtam Tuna OIB 1 MORB 1 BHyTpMOKeaHU4YeCKuMn
ayramu. 3TO KOMNNekcbl 06pa3oBanuck B 06nacTsax KOBEHUNBHOrO KOPoo6pa3oBaHus, HO
ceivac HaxoasTCs B Npeaenax CerMeHTOB C « PeLMKNMPOBaHHbIMUY XapaKTepUCTUKaMu

nopoabl BepxHen 4acTu okeaHudeckon nutocdepbl (06bl4HO 6aszanbToBbIn
0CafoYHbIA CNOW OKeaHW4Yeckon Kopbl): GasanbTbl CpeaUHHO-OKEeaHUYECKUX
XpebToB U OkeaHU4eCKux NOAHATUIA, Nenarnyeckue paguonsipueBbie/NEeHTOYHbIE
KPEMHW, remunenarnyeckve KpemHUCTble CnaHubl U aprunnutel, Typbuautel, a
TaKKe 9NUKNacTU4eckne CKNOHOBblE auuv u MenkoBOAHbIE W3BECTHSKU
«kapboHaTHOW wWankn» OkeaHN4eckux ocTpoBoB (puc. 21). [oaxe 3nemeHTbl
COn 6binun BblAENEHBI U BO MHOTMX APYIMX aKKPELMOHHbIX CTPYKTypax pasHoro
Bo3pacTa Bo Bcem mupe (Wakita and Metcalf, 2006; Safonova, 2009; Safonova
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et al., 2009; Maruyama et al., 2010; Wakita, 2012; Kusky et al., 2013; Safonova
and Santosh, 2014; Safonova and Maruyama, 2014 v ap.).

A
Crpaturpacus Oxkeanuueckon Nnutel
S ——
TrpbuTonsn 93w e gan plate Stratigraphy
. Kp chnawey snesaporn (0PS)
[-Ppepe— 1 eMNENS MK OR DIWA)
i (T Deraw Manozyne ¥ao | CMPAMUZPIPUA ONEIHUHECHOU NAUME)
R — (renanaecsan GaUNR) (con)
Bpewst eora
B . o Ao A e
CPEaUHHO-OKEAHECKHI Mapraxuessie Comsanr Ocs Secranayra 2
e *Bnola ‘_‘ =T fipesHni eTamop-
xpel HOAYNK Obnomose PEARYIOBON  myueckmit NORC AL
=) Baccein «

Puc. 21. O6wan mogenk cTpaTturpacun okeanudeckoi nnutel (COM): oT 3apoxaeHun
OKeaHW4ecKoW Kopbl B 30HE CpeauHHO-OkeaHudeckoro xpebrta o ee cybaykuum B 30He
rny6okoBoaHoro xenoba (Santosh, 2010)

CoBeTckue uccneaoBaTeny U poCCUINCKUE y4YeHble Takke BHecnun 6onbluoin
BKNaj B U3yYeHWe CTPOEHUS MarmaTUyeckux u 0cafoYHbIX NOPoA OKeaHUYeckomn
nutocdepb! (NlucuubiH, 1974; MonuH, CopoxTtuH, 1983; XaHuyk u ap., 1989;
3oHeHwanH un ap., 1990; MNMywaposckuii, MenaHxonuHa, 1992; benunyeHko v ap.,
1994; bepavH v ap., 1994; duaeHko u ap., 1994; Mosopos 1 ap., 1996; Cokonos
v ap., 1997; Yexosuy, 1997; MNonybesa, 2004; Monosy6os, 2006; KemkuH, 2006;
CadpoHoBa, 2008; CadoHoBa u ap., 2008, 2011 wn ap.). U B pycckon n B
3apybexHoi nuTepaType ocagoudHble U BynKaHUYeckue nopoabl BEPXHER Yactu
oKeaHu4ecko nutocdepbl AONroe Bpems TPaauUMOHHO paccMaTpuBanuchb B
pamMmkax opnonnuToBOM Moaenu.

M3HayanbHO B NOHATME «OMUONUTOB» BXOAWNA YCTOMYMBAs accouvauus
mMarmaTtuM4eckux nopoa, BkNtoyawwasi (CHW3y BBEpX) YNbTPAaOCHOBHbIE W
OCHOBHble NMYTOHWYECKME NopoAabl W ByNKaHWYeckue u cybBynkaHuyeckue
nopoabl: 6a3anbToBblE NUNNOY-NaBbl 1 aonepuT-rabbposble AarikoBO-CUNNOBbIE
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komnnekcbl (Steinmann, 1927; Moores and Vine, 1971; Anonymous, 1972;
Coleman, 1977; Oo6peuos, 3oHeHwaiH, 1985; 3oHeHwaiH, KyabmuH, 1993;
Nicolas, 1989 u ap.). basansTonapl ocdmonuTos o6pa3yroTca B xoae cnpeavHra
(pacTseHus1) okeaHW4YecKkoW KOpbl B 30HAX CpeAMHHO-OKeaHudeckux xpebTos.
CnpeauHr conpoBOXAaeTCcs  AEeKOMMPECCUOHHBbIM  («CyXUM») nnaBfeHuem
matepuana BepxHeid MaHTUM (puc. 21). o Mepe pacTskeHuss BHOBb
06pa3oBaHHble Y4aCTKU OKeaHW4YeCcKon NUTocdepbl CMELLAOTCA B CTOPOHY 30HbI
cybaykummn, 1 marmatuyeckue accouvauuMum nepekpbiBaloTca Bce Gonee
MOLWHbIMW TONLLAMN OKEaHUYECKNX OCaaKOB.

Mo3xe noxoxue accouyvauun marmMaTUHeckux M OCafOYHbIX NOPOA MHOrue
uccneaoBaTeny ctanuv BolAensiTb He TONbKO cpean okeaHudeckux obpasoBanui,
HO U B COCTaBe OCTPOBOAYXHbIX U 3aA4yroBbix komnnekcos (Shervais, 2001; Dilek
and Robinson, 2003; Moores, 2003; Mason, 2008; Metcalf and Shervais, 2008;
Dilek and Furnes, 2011; Kusky et al., 2011 u ap.) (puc. 22). 3T0 M3MeEHWUNO
M3HaYanbHbLIA «reoAUHAMUYECKUI» KOHTEKCT NOHATUS «OobuonnuTbi» U caenano
BO3MOXHbIM WCMNOMb30BaHWE 3TOTO TEepMUHA ANA AWArHOCTUKM He TONbKO
06CTaHOBKM CpeAMHHO-OKeaHM4eckoro xpebTa, HO M NpUMbIKalOWeEn K 30He
cy6aykummn obnactu marmatuyeckux Ayr, 3aayrosbix 6accenHos u T.4. Ho
BblAENEHHbIE B pamkax 0UONUTOBON MOAENWN Pa3finyHbIE TUMbl ODUONUTOB He
NO3BONSAIOT pa3nuyaTb OTAENbHble YCTOMYMBLIE acCOUMaunv BYIKAHUYECKUX W
0Caao4HbIX NOpoa CoBCTBEHHO OKeaHW4Yeckoro aHa, o6pa3oBaHHble Ha pasHbiX
ero ydyacTtkax: Ha 6onbwux WnuM MeHbwux rnybuHax, psaAoOM unu aaneko oT
oKeaHuyeckoro xpebTa, Ha CKNOHE OCTPOBHOW AYrM MNW KOHTUHEHTanbHOM
CKNoHe, B ycnosusax rnybokoBoaHoro xénoba mnv Ha okeaHW4eckux OCTpOBaXx,
CMMayHTax unu nnaTto.

Yetkoe npeactaBnedne o6 ob6cTtaHoBke 06pa3oBaHWA TOAW MNU  WMHOM
accoyvauuMm  OkeaHU4eckux nopoa [AOaeT WMEHHO MNOHATUE OKeaHU4eckom
cTpaturpacdun, ANs KOTOPOrO Ha CEroAHsIWHWIA AeHb NPWHATO cnejyioulee
onpeaenexve. Crtpaturpadusi OoKeaHW4YeCcKOW NNWUTbl — 3TO COBOKYNHOCTb W
3aKOHOMEepHasi nocneaoBaTenbHOCTb MarMaTUYecKUX W OCafdOYHbIX NOPOA,
(OpPMUPYIOLLIMXCA HA OHE OkeaHa OO TOro, Kak OHW BOBIEKAOTCA B Npouecc
aKkpeuun 1 BXOAAT B COCTaB aKKpeuuoHHbIX komnnekcoB (Isozaki et al., 1990).
To ecTb 4ale BCero 310 — OCadku OKeaHW4Yeckow Kopbl U 6a3anbTbl 2-ro cnos
ocronuToBoro paspesa (puc. 22a).
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A. BbICTPbIA
CNpeaunHr
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ceiicMmeckan

panuua Moxo

NETDONOMMECKas
panma Moxo

@ MEeNkoBOAHBIE UMK HAJeMHbIe OCARKA
E nenaruyeckne xeMmunenarwieckue UNn ByNKaHoreHHsié 0caaxv

ﬁ ByNK@HWUECKAA BPeKUMs, ByNKaHOKNACTUYECKUe NOPOALI

T
- WHTPY3UM KACNOrO COCTaBa .
i NepONNT, rapuBypT
F:'i:'g NaBbl OCHOBHOrO COCTaBa NOAyLUeYHbIE W NOTOKK
s 6
m KOMNNEKC NapannensHbix Aaex H
24
MaccueHbie raﬁﬁpc ANOPUTHI UNU NNAFMOrPAHNUTI g
£
CepneHTuHnT g
L ]
- OCHOBHbIE KyMYNNATHI
E YNLTPAOCHOBHBIE KyMYNNATEI E 30Ha CMATHA 1
IPaHNTHLIE MUIOHWUTBI
- YN6TPAOCHOBHbLIE TEKTOHUTHI (E4E (APEBHAR KOMTUHEHTaNbHAA KOpa) o

Puc. 22. PasnuyHble Buabl oguonutos (pucyHok u3 Kusky et al., 2011, 2013). A —
TUNU4YHblEe OoduonuTebl No onpegeneHuto leHpoya (Konman, 1979), obpasoBaHHble B
ycnosuax 6bicTporo cnpeguHra; B - odwonutel, 06pasoBaHHble NpyU  MeAneHHOM
cnpeguHre; B — odumonuTbl BHyTpuokeaHudeckux ayr; [ — oduUONUTbI OKEaHUYECKUX
ocTpoBoB W nnato; [ - oduonuTbl, 06pasoBaHHble NpU PUDTUHIE KOHTUHEHTAMbHbIX
OoKpauH

COIN dukcupyeT Bce 3Tanbl IBOMKOUMM OKEAHWYECKOA NNUTbl OT ee
3apoXAEHUS B 30HE CPEANHHO-OKEAHUYeckoro xpebTa A0 NOrpyKeHUs B 30HY
cybaykumun. COTM BkNtoYaeT HECKOMbKO YCTOWYMBBIX accoumaumnii MarmaTuyeckmx
M 0CafouYHbIX NOpoA, 0OpasoBaHHbIX B PasNUyHbiX  reoAnHaMUYECKUX
obCcTaHOBKax, T.e. HA pasnuuHblX Yy4yacTKax OKeaHWM4Yeckoro AaHa: oT
rny60oKOBOAHBIX YCNOBWUIA CPEAMHHO-OKEaHW4ecKkoro xpebTa n okeaHcKoro gHa Ao
MeHee rnyBuHHbIX 06CTAHOBOK OKEaHWYECKUX NOAHATWUIA (NOABOAHBIX rop, NNaTo
M OCTPOBOB), KOHTMHEHTANbHOrO CKNOHA, A0 OKeaHckoro xénoba B 30He
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cybaykummn okeaHudeckon nutocdepbl unu cnaba (Santosh, 2010b; Maruyama
et al,, 2010) (puc. 21, 23).
con

necYaHuK/KoHrnomepar
(ryp6unanT)
aprunnut/anesponnT

( NECKNe
{ )

e b _/ B03pacT o OW NAUTHLI (Nepuoa MUrpaumnmn)

[CTpamrpatbun OKeaHW4eCKon nnmt.l]

NeHTONHBIE KPeMHN
(nenarnveckne ocanxm)

oB L

MORB

Bpema

Ayra CUMayHT Mid-oceanic ridge

[axxpeuuonuuﬁ xoMﬂnech

Puc. 23. Passutne COlN c pocTOM OKeaHUYECKON KOpbl U €e BO3pacTOM: OKeaHu4Yeckas
nnuta cnesa oT COX nokpbiBaeTcs rnyboKOBOAHLIMA NEHTOYHLIMU KPEMHAMMW, 3aTeEM
npoxoauT Haa ropsuyer ToukonW C obpasoBaHuem Hag Hel cumayHToB. C BO3pacToMm
okeaHWyeckas kopa nokpbiBaetcs Bce 6onee MOWHLIMW NenarnyeckuMn KpeMHAMU W
3arem, 6nvxe Kk rnybokoBogHOMy xenoby, xemunenarnyeckumu ocagkamu (anesponwT,
aprunnut, cnaHeu). B 3oHe xxenoba otnoxerus COl «3anevarbiBatoTca» Typbugutammn

COIN coCcToUT U3 HECKONbKUX BELLECTBEHHO, NUTONONMYECKN U CTPYKTYPHO
pasnuyHbIX 3NeMeHToB. B ycnosusix cpeavHHO-OKkeaHwyeckoro xpebrta B
OCHOBaHWW OKeaHW4eckon Kkopbl Ha 6asanbtax MORB-Tuna (kak npasuno,
TONEWTOBbIX) OTNaralTCa nenarnyeckne KpPemHW, KOTopble 4YacTo WUMeKT
NEHTOYHYI0 TEeKCTYpy U coaepxaTt paguonapuu (puc. 23, 24a, 6). B npouecce
cnpegvHra okeaHU4eckoro AHa aTu «basanbHble» KpeMHU nepemMeLLatTcs B

=
Puc. 24. ®otorpacdun obHaxeHuit nopoa pasHbix Tunos COMN M3 akKpeunOHHbIX
komnnekcos LIACMNa wn 3anagHon Mauucdukn. [Menarvyeckne kpemHu — A, b;

xemunenarunyeckme oTnoxenus — B; TypbuauTbl - ; cknoHoBble dauun cumayHta (Z-
cknaaku) — [, E; kapboHaTHas «wanka» cumayHta - XK, 3. AKKpELMOHHbIE KOMNNEKChl: A
— Xabaposckuin (OanbHuin Boctok), B - Ynunby (Anonus), B - Kokwaanbckui; [ —
WwumanTo; [ - Kyparickui (MTopubid Antan); E — Yapckui, XX — Kyparickuid (TopHbIi AnTan),
3 - KatyHckuin (FTopHbin Antai). ®oto WN.HO. CadoHoBsor
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CTOPOHY 30Hbl CyBAyKUMM, U UX MOLLHOCTb COOTBETCTBEHHO Bo3pacTtaeT. Co
BPEMEHEM nenaruyeckue OCafku OKa3blBalOTCA B MeHee rnybuHHOW unu
remvnenarvyeckon obctaHoBke (puc. 24B), T.e. Ha OM@PWOPHOM uUnn
OKeaHU4ecKkOoM cermeHTte rnybokoBoaHOro xenoba, o6bl4HO OKONO OCTPOBHOW
OYrM UNU KOHTUHEHTaNbHOW OKpawHbl. TaM OHW NEPEKPLIBAKOTCA KPEMHUCTbLIMU
CnaHuamu, aprunavtamu v anesBponuTamu, COCTOSILLMMU U3 TOHKO3EPHUCTOro
AeTpuToBOro  (06NOMOYHOro) maTepuana, KOTOpbIA  MOXET  coaepxaTb
paguonapun U KOHOAOHTbI. Korga, HakoHeu, BCE 3TU OTIIOKEHUS OOCTUratoT
rny6okoBoagHoro xenoba, TO Ha HUX CBEPXY HAYMHAKT OTNaraTbCA MOLLHblE
TONWW NOCTYNaloLWEero C KOHTUHEHTa TEPPWreHHOro marepuana, u3 KOToporo
06pa3yloTCs  rMUHUCTBIE CnaHubl, necyaHukn, 6Gpekynu/koHrnomepatbl WU
Typbuautel (puc. 24r). Takum 06pasom, TUMNUYHBLIA pa3pe3 OKeaHWYEeCKOoW
cTpaturpacuu BkntoyaeT (CHu3y Beepx) 6asanbTtsl TMna MORB - nenarudeckue
KPEMHU — reMunenarvyeckMe KpemHUCTble CnaHubl, aprunnuTbl — OTNOXEHWS
xenoba necyaHuku, koHrnomepatbl (puc. 23; Isozaki et al., 1990; Maruyama et
al.,, 2010). B HekoTopbix cry4asx B COCTaB akKkpeuuoHHOro Komnnekca MoryTt
BXOAUTb TEKTOHUYECKM aKKpeTUpPOBaHHble W npeobpa3oBaHHble pyaHble
dopmMaumm  okeaHudeckoro AaHa. Yawe 310 popmauuu, cogepxawme
MapraHueBble HOOYyNW WNW, Kak MNPUHATO B PYCCKOA3bIYHOW nuTepartype,
XenesomapraHueBble KOHKpeuuu.

N3yyeHne «4YepHbiX KypunbLUMKOB» MNOKasano, 4YTO pyaHblie dopmayuu
foraTble xeneaom, Meabld W UMHKOM 06pasylTca B 30Hax CpeauHHO-
okeaHudeckux xpebToB B pesynbTate ruapotepmanbHbiX NPOLECCOB U
UMpKYNauMn okeaHuyeckon BoAabl. HepaBHo npodp. Hakarasa u3 AnoHuu
(Nakagawa et al., 2009) npeactasun Mogenb, OOBACHAKOWYK HakoNneHue
MapraHueBsblx bopmauuii BAONb KOHBEPreHTHbIX MPaHWL, TEKTOHUYECKUX NAuT
TUXOOKeaHckoro Tuna. Moctynas B npouecce cnpeavHra K Kpasim KOHTUHEHTOB,
3T 06pa3oBaHuUA 3aTeM akKpeTUPYIKTCs, MeTaMopdU3yOTCH U TEKTOHUYECKU
3KCTYMUPYIOTCA  NpU  (POPMUPOBAHWUN  KPYMHbLIX MeTaMopUYECKUX NOSICOB.
[Opyras kaTteropus pyaocogepxawmx nopoa — 3TO MapraHueBble KOHKpeuuwu,
obpa3oBaHHble HA OKEaAHWYEeCKOM AHEe U accouuvpyrowme ¢ rnybokoBOAHbIMU
(nenarnyeckumun) OkeaHU4ECKMMU oOcagkamu  (kpemHsmu). B npouecce
pa3pyleHus NoABOAHbIX rop doparMeHTbl MapraHueBbIX KOHKpeuuin u pucoBbix
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M3BECTHAKOB CMELUMBAIOTCA C Typbuantammn rnybokoBoAHbIX Xxenobos n BxoasaT
B COCTaB aKKPELMOHHbIX KOMMMEKCOB.

MHoOro4vMcneHHole MEeCTOpPOXAEHUS W PyAONPOSIBIIEHUS  PACCNOEHHbIX
MapraHueBbIX U Xene3o-MapraHueBbix pya LWMPOKO NpeacTaBreHbl Ha 0CTPoBax
XoHcto (Nakae and Komuro, 2005) u Wukoky (Nakagawa et al., 2009). MHorue
ANOHCKWE uWccnegoBaTenyu paccMaTpuBalT 3Tu obpasoBaHUs kak pesynbrtart
cy6aykUMoHHO-akkpeyoHHbIx npoueccos (Nakae, 2000; Nakae, Komuro, 2005;
Nakagawa et al., 2009 n gp.) U cuynTaldT, YTO MapraHuesble pyabl B cOCTaBe
aKKpeuWOoHHbIX komnnekcoB obpasoBanucb B pesynbtate MeTamopduama
KPEMHUCTbIX OCAAKOB OKEaHWYeCKOro AHa, coaepXaluux xene3omapraHuesble
KOHKpeuuun. TO ecTb kpemHu, oboraLleHHbie MapraHuem, ABRSIOTCA 3NeMeHTamm
OKeaHW4eckon cTpaturpacduM u xapakTepuayloT onpegeneHHble 06CTaHOBKU
dopmuposanns  COlN-kOMNNEKCOB  aKKPEUWMOHHbIX NOSCOB.  W3BECTHSIKM,
paccnoeHHble xenesucTble hopMaunmn U oboralleHHble MapraHuemMm o0cagoyHble
nopoAabl B accouvauymm ¢ ksapuutamu n MetakapboHatamu npeacrasnsoT cobom
CMECb  aKKPETUPOBAHHBLIX OKEaHW4eckMx nopoa W  OCafdKOB  aKTUBHbIX
KOHTUHEHTaNbHbIX OKpauH U BXOAST B COCTAB KOHTUHEHTANbHbIX KOMMU3NOHHBIX
noscos 6Gonee AOpeBHWX, T.e. [OOKeMOPWUWACKUX TeppenHoB, Hanpumep,
Me3onpoTepo3oickuin TepperiH Cocap (Sausar Group) B TEKTOHUYECKOM nosice
ueHTpansHoit NHauu (Central India Tectonic Zone; Naganjaneyulu and Santosh,
2010b).

7.2. Tunbl oTnoxenuin COIMM

M3HavaneHo noag COIM noHumanacb nocneaoBaTeNbHOCTb NOPOA TOMbKO
OKeaHM4eCckoro AHa OT CpeAMHHO-OKeaHuveckoro xpebra ao rny6okoBogHOro
xenoba, BKoYas okeaHuyeckume noaHaTus. B nocneaHue roabl anemeHtsl COlNN
6binn  MoeHTUUUMPOBaHLI B AECATKax, €eCNu He BO BCEX, [APEBHUX
akkpeuuoHHbIx komnnekcax (Kusky et al., 2013; Safonova and Santosh, 2014).
Ha npumepe HeoNpoTepo30MCKMX 1 NaNeo30MCKUX aKKPELIMOHHbIX KOMNEKCOB, B
YaCTHOCTW, HEONpOTEepPO30INCKOro KoMmnnekca AHrneced Ha OAHOUMEHHOM
octpoBe UM nonyoctpose JIneiH (Yanbc, AHrMUS) U paHHekeMBpuickoro
Kypaiickoro komnnekca Ha lopHom Antae (toro-zanagHas Cubupb, Poccus),
6bino BblAEeNeHo Tpu Tvna COIl-komnnekcos, nocnenosaTenbHO
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aKKpeTMpOBaHHbIX K akTUBHON okpauHe (CacoHoBa u ap., 2008; Maruyama et
al., 2010; Safonova and Santosh, 2014 v ap.) (puc. 21).

MepsBbii caMblii ApeBHWUI NO BO3pacTy Tun («BepxHui» no Maruyama et al.,
2010) npeacrtasneH cCOGCTBEHHO OKeaHWYeCKMMU nopogamu, o6pa3oBaHHbIMU B
nepuvoa OT OTKPbITUS OkeaHa M 06pa3oBaHWs OKeaHW4YecKoW KOpbl B 30HaX
cnpeavHra oo ero 3akpbiTUs U NorpyxeHus cnaba B CcybayKUMOHHLIA xenob. B
3TOT TMN BXOAAT «knaccuyeckue» anemeHTtsl COM, T.e. accoumaumm ocago4HbIx
U MarmaTuyeckux nopod, COpMUPOBaHHBLIE B YCMOBUSAX OKEAHWYECKOTro AHa
(MORB, kpeMHu), okeaHudeckoro nnato (OPB, kpeMHuW, ckrnoHosble dauuu,
kapboHaTtbl), okeaHudeckoro octposa (OIB, cknoHoBble auuun, kapboHaTbl) u
okeaHckoro xenoba (TypbuauTtbl) (puc. 24). Btopon Tun («cpeaHun»),
npeacTtaeneH cybayuumpoBaHHbIMM  NOPOAAMW  OKeaHU4eckow nutocdepsl,
KoTOpble ObinM MeTaMopu3oBaHbl W NO3KE BbIBEAEHbI HA NOBEPXHOCTb
(akcrymupoBaHbl) B Buae ronybbix cnaHues. Takue metamopduyeckue nopoasl,
Kak npaBuno, 3aHWMaloT CpeadHne 4acTu pa3pesa, T.e. 4acTo pacnonoXeHsl NoA
Tonwamn COM nepBoro Tuna. B Tpetuh TuUn («HWKHUAY») BXOAAT Camble

Monoable ONMCTOCTPOMOBLIE OTIIOXKEHUS,, HAXOARLIMECS B OCHOBaHUW pa3pesa v
obpasoBaHHble B pe3ynbTate rpaBuWTaUMOHHOTO  OOpylweHus  paHee
aKKpeTupoBaHHbIX Mopoa. B pa3spe3ax akkpeuwoHHbIX KOMNNEKCOB 3TU TWMbI
3aneraiT B 0b6paTHOM nocneaoBaTeNbHOCTU, TO €CTb, B pe3ynbTaTe akkpeuuu K
OCTPOBHOW Ayre camble ApeBHWE NOopoabl OKa3biBalOTCA CBEPXY, B cepeavHe —
bonee monoable ronybble cnaHubl, @ BHU3Y — pa3pyleHHble NOopoabl BCEW
aKKkpeTUpoBaHHOW Tonuwwm (puc. 25, 26).

=
Puc. 25. Cxembl o06pa3oBaHMs akKpeuuoHHOro komnnekca (A) U CTpoeHus
aKKpPeUMoHHOW npu3Mbl C cumayHTom (B). A - cxemartuyeckas MoAenb akkpeuuu

rnybokoBOAHbIX Nenaruyeckux ocaakoB B 30He ApeBHero rnybokoBoaHoro xenoba wu
obpa3oBaHns AynnNekc-CTPyKTyp No AaHHbIM U3yyeHus Tunosoro o6bvekta COIM - obnactu
WHysma TeppeitHa MuHo-Tamba B toro-3anagHon AnoHumn (pucyHok no Matsuda, Isozaki,
1991). B - cxema paspywenus cnoes COl nNO AaHHbIM WU3yYEHWUR ME3030MCKUX
aKKPELMOHHbIX KoMnnekcoB AnoHwuu (pucyHok u3 Wakita, 2012). OnemenTtol COM OPS
OTAENsI0TCA N0 NOBEPXHOCTU CpbiBa (AEKONNEeMaH) U akKpeTUPYITCA K akTUBHOW OKpauHe
B pe3ynbraTe npoueccoB «cpesaHus» (offscraping) u «nogasuranus» (underplating).
MosepxHOCTL cpbiBa 06LIMHO 3aknaabiBaeTCA B npeaenax Xxemunenarnyeckon TONLM Ha
paHHen crTaguu, T.e. korga TypbugutoBble cnou B camoun BepxHew uYactu COM
TEKTOHWUYECKN OTAENAITCA U HAarpOMOXA4AITCA OAVH Ha ApYron ¢ o6pa3oBaHneM Aynnekc-
CTPyKTYp
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Oco6bim 3nemeHToM COIN ABRATCA OKeaHW4Yeckue noaHATUA (OCTpoBa,
noaBoAHbIE  TOPbl,  NNAaTo),  KOTOpPble  CMOXEHbl  NPeuMyL|ecTBEHHO
BHYTPUNNUTHbIMK Ga3ansTamu. BmecTe ¢ 6asanbTamu cpeavHHO-OKeaHNYeCKnUX
XpebTOB OHW accouUMpPYT C COOTBETCTBYHLUMMU OKEAHUYECKUMWN Ocaakamun v
pacnonaralwTcsi, kak npasuno, BHWU3Y cTpaturpaduyeckoro paspesa. [ns
OKEaHWYeCKUx MNOAHATUN XxapakTepHa 3akoHOMepHas CMmeHa dauuni  oT
MENKOBOAHbIX W3BECTHAKOB BEPLUMHbI NaneoocTpoBa Yepes3 BYNKaHOKNACTUKY U
OONOMOYHbIE M3BECTHSKW CKMOHOBbLIX auuin, NepeKkpbiBaWwmx OCHOBHOE
MarmaTuyeckoe Teno, A0 KPEeMHWUCTO-KapOOoHaTHbIX OTMOXEHWW B OCHOBAHWM
naneoocTposa.

Aexonnemax aynnekceol

» Bpema
“?

7/ —

6onee apesHue <€— —» 6onee monoabie <
CTPYKTYPbi CTPYKTYPbI Hanpasnexue cybaykummu

Puc. 26. MNpwu rpaButaymoHHom onon3aHuu nopogbl COM moryT obpasoBbiBaTb
onucTocTpombl. [MpogonmkaloLwanca akkpeuvs NpuBoAMT k 06pa3oBaHunto AynNnekc CTPyKTyp
(6), No HaNpaBNEHWIO HANNACTOBaHUA KOTOPbIX MOXHO ONPeaenuTs HanpaBneHue ApeBHewn
cybaykuyumn (pucyHok 3 Maruyama et al., 2010)

Ha pwuc. 27 nokasaHbl CXxembl PEKOHCTPYKUWW OKeaHU4Yeckoro ocTpoBa W
npuBedeHbl MPUMEPbI  pasnuuHbIX accouvauuin nopoa, 06pa3oBaHHbIX Ha
BEpLUMHE OCTPOBa, T.e. Tak Ha3blBaemasi kapboHaTHan «Liankay», Ha ero cKnoHax
(cknoHoBble daunun) M y nogHoxXbsi. OTNOXEHUs kapOOHATHOW «LWwankuy» (puc.
24, 3), Kak NpaBuno NpeacTaBneHbl U3BECTHAKAMKU, B TOM yucne U pudosbiMU B
fonee monoabix KOMNMNEKcax, C OOWAHOW, MWKPUTOBOW WNW MacCUBHOW
CTPYKTYPOW, KOTOpblE MOryT coaepXaTb pa3nuyHble MUKPO- U MaKpogOoCCUnun:
OT CTPOMAaTtonuMTOB A0 KOHOAOHTOB, opamuHudep, KpuHouaew, Kopannos,
6paxvonog u ap. (Cennukos un ap., 2003; MNoctHukos, Tepnees, 2004; Sano,
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1988; Uchio et al., 2004, 2008; Isozaki et al., 2007; Takayanagi et al., 2007 n
Aap.).

CknoHoBble aunMm okeaHW4YecKoro OCTPOBa WUNU WHOFO NMOAHATUA CMNOXEHbI
oTHOCUTENbHO rpy6o3epHUCTBIMU U rPY6006NOMOYHBIMU  BpeKkYnpoBaHHBIMU
BYNKAHWYECKUMU U KapBOHaTHbIMU nNopoaamMu (M3BECTKOBUCTbIMU Bpekunamu,
6a3anbT-kapboHaTHbIMM  cnoucTbiMu  nopogamu). Onu  obpasyotca  npu
rpaBUTALMOHHOM ONON3aHWM MaTepuana nepBOHAYanbHO W3NUBLUEroCs unu
OTNOXUBLLErOCS Ha BeplMHEe OCTpPoBa, a Tawke 6onee TOHKO3EPHUCTbIMU
3NMKNacTU4eCkuMmn obpas3oBaHUSIMU (M3BECTKOBUCTbLIE CMNOUCTbIE aprunnuTbl U
aneBponuTbl), AN KOTOPbIX XapakTepHa BHYTPUOPMAaLMOHHAsA CKNagyaTocTb
(Z-cknagku) (puc. 24a, e, 27). B uenom ans cknoHoBbix dauui TUNUYHA
HEBbIAEPXAHHOCTb MOLHOCTM CNOEB 0CaA0YHbIX NOPOA U NAaBOBbIX NOTOKOB.

Y NOAHOXbSA OKEAHUYECKOro NoAHATUA 0bpasyroTcs 6onee TOHKO3EPHUCTbIE
OTNOXEHUS,, TaKWE KaK TOHKOCNOUCTbIE W MAaCCUBHblE W3BECTKOBUCTbIE W
KPEMHUCTbIE aprunnuTbl U aneBponNUTLI, KOTOPbIE MOTYT coaepXaTb Npocnov v
NWH3bl KpeMHen (puc. 27). 3Ty oTnoxeHus akTUYecku NpeactaBnsaloT cobown
obpa3oBaHus okeaHudeckoro AHa. OcagoudHble OTNOXEHUS pasHbix auui
OCTpPOBa MOryT NepekpbiBaTb cnaraloume ero BynkaHUYecKue NopoAbl, vaule
Bcero 6a3anbTbl OIB-Tuna (Isozaki et al., 1990; Kanmera and Sano, 1991; Uchio
et al., 2004; Oo6peuos u ap., 2004; CacdoHoBa u ap., 2008, 2011; Safonova et
al., 2011a, 2012).

OnucaHHble Bbiwe 4eTbipe TuNa COM  («BEPXHWUM», «LUEHTPAnbHbINY,
KHWKHUA» U OKEAHUYECKUX OCTPOBOB) BbIAENANUCL B APEBHUX AKKPEUWOHHbIX
komnnekcax (AK) nubo no Bospacty, nu6o Ha OCHOBaHWUW MNONOXEHWN
NUTONOTMYECKN PAa3NUYHbIX TONW, B pa3pe3e U UX B3avMOOTHOLLEHWIR, nubo no
COCTaBy NPUCYTCTBYHOWMWX B HUX Marmatuyeckux nopoa (Maruyama et al., 2010;
Safonova et al., 2009; Safonova and Santosh, 2014).

To ecTb Ha pa3sHbix AK Mcnonb3oBanuCb pasnuyHble NOoAxXoAbl, C YKNOHOM
nu6o B reoxpoHonoruto (lwata et al., 1997; Kanmera and Sano, 1991), nu6o B
reonormio (Nakae, 2005; Maruyama et al.,, 2010), nu6o B netporpacuio u
reoxumuio (Agata, 1994; Ozawa et al., 1999; Onoue et al., 2004; Kuzmichev et
al., 2005; Koizumi, Ishiwatari, 2006; CadoHoBa u ap., 2008; Ichiyama et al.,
2008). Takve pasnuuus B noaxoaax 3aTPyAHSNU CUCTEMATU3ALUIO 3NEMEHTOB
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COM wu3 AK pasHoro BO3pacta W pasHOW CTEeNeHWn COXPaHHOCTU
(aedopmnpoBaHHOCTU) U pa3paboTKy eauHbIX KpUTEPUEB UX naeHTUdUKaLun.

A IBEDIUUN8| CknoH ocrmpoea |I'lot)~o:«bn/oc~ou~ue

fPauu|  K3pBGOHaTHbIE NOPORbI KPeMHUCTbIe OTIOMEHUA | AnesponuT

.-

MaccHanbie H3BecTHRKH
Crowcrsit o crpomatonmIamm
n3BecTHRK C o #/nnwoanaamu .
Maccnanpi Zcrnaakamu :
WIBECTHOBUCTRI
KoMInomepar/Gpexunn

 — Cnoncivie nisecTHan

h)

CRAGHOBHIE (auwn
OcHoBaKKe 0CTPoBa

DMV v uvu vy

" Q Nepewvetensbie 0BnomouHbe
" o MBECTHAKK
Necuannm CRuRynuTs! (Kpemny) E Pugposbie
WIBECTHAKM

P [E=4] o A-0B
7] KpemmucToie TyGb D KpeMimn B- MORB o - Dand
KpemHHCTbIE CnamHys Kapbonarnan P pa3nom o
anesponwTH Gperuns p

Puc. 27. CxemaTtunyeckme pekoHCTPYKLUKU U NIUTOCTpaTUrpadduyeckne KONOHKW ApeBHUX
OKeaHW4ecKkux OCTPOBOB, CAenaHHbie No ABymM Havwbonee xOpowo WU3yYeHHbIM TUMOBbIM
obbvektam 3anagHon Maundukn (A — cumayHT Akuowm, Kro-3anagHas AnoHus; kapboH-
nepmb; pUcyHok n3 Kanmera, Sano, 1991) n LleHTpansHo-A3naTckoro cknagdaTtoro nosca
(B — Kypanckuit cumayHT, TOpHbIi AnTan; Nno3gHWn HeonpoTepo3or (pucyHok u3 Uchio et
al., 2004)

N Tonbko HemaBHO Ha OCHOBE BCEW COBOKYMHOCTU FEONOru4eckux,
NUTONOTUYECKUX, CEMCMUYECKUX, NETPOrpadhnyecknx U reoxXMMUYecKkUx AaHHbIX,
NONyYeHHbIX Ha  NO3QHEME3030MCKUX U KAaWHO30WCKUX  aKKPELMOHHbIX
komnnekcax AnoHuu, Gbinn BblaeneHsl 5 rnasHbix TMNOB oTnoxeHuin COMM (puc.
28). OHn obpasoBanuCb Ha OKEaHWYEeCKOW KOpe pasnuuyHOro Bo3pacta U
OTAensnuCb OT ee OCHOBaHWA B pes3ynbTaTe akKpeuuu BOOMb MOBEPXHOCTU
cpbiBa (mekonnemaH - decollement), pacnonoXeHHOW Ha pasHon rnybuHe
(Safonova et al., 2016).
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munki COM

Tun 2

n necyaHu, *PN’W'H*E KpeMHN MORB 1a66po |:] MenakX, KNacTuka E cHnL BasanbTos

craney/anesponuT
CROMOBLIe F=—n NOBBPXHOCTL
By cumaynta @ vapboKaTel m oB nepugoTT cpesa |:] bpanuenTt 6asansTos

Puc. 28. O6pasoBaHue pasnuyHbix TunoB COIN, nokasaHHoe B pa3spese 4yepes
rny6okoBoaHbI #enob HaHkalh W akkpeuuoHHble Komnnekcbl octposa lUukoky B toro-
BOCTOYHON AnoHumn (pucyHok u3 Safonova et al., 2016, paspe3 NocTpoeH No AaHHbIM 13
Kuramoto et al., 2000, 2001; Gulick et al., 2004; Strasser et al., 2009). B xoge cy6aykumu
ocafoyHble W Marmatudeckue nopoael COll  oTaenslTcs OT NOpPoA  OCHOBAaHWA
aKKPELMOHHOro KoMnnekca no NoBepXHOCTW CpbiBa, W, B 3aBUCUMOCTW OT PacCTOSHUA OT
xenoba U rnybuHbl NOBEPXHOCTWU CpblBa, B COCTaB aKKPELMOHHOrO KOMMnekca BXxOoAAT
pa3nuyHble Tunbl COM (Safonova et al., 2016). Cy6aykuua aswurana nopodbl COM B
CTOPOHY KOHTUHEHTa, N M3Ha4YanbHO HeaedopMUPOBaHHbIE 0CaAKW BbiN CMATLI B CKNaaku
B pe3ynbTate HeCKONbKWX 3Tanos Aedopmauuid. Ha kaxaom atane ocafku noaasurarTcs
Apyr noa Apyra no NOBEPXHOCTW OYepedHOro HaaBura, a 3aTemM CHOBa CMUHAKTCS, YTO B
uTore NPUBOAUT K YKOPOYEHWIO paspes3a U3HayarnbHO ropu3oHTanbHbIX OTNOXeHWA B 10
pa3. Takasa Ttonwa COMN Bceraa obpaweHa B CTOPOHY OkeaHa W xapaktepusyeTcs
aHTUKNWHaNBHLIMKW  CKNadkamu, NNOCKOCTM OCEeA  CKNagvaTocTW  KOTOpbIX — Bceraa
HaKMNoHeHbl WNW BEepreHTHbl Takke B CTOPOHYy okeaHa. [pu 3TOoM noBepxHOCTU
HaABWUros/NoAABUIOB UMEKOT NafeHNe B CTOPOHY KOHTUHEHTa

MybuHa NOBEPXHOCTWU CpbiBa 3aBUCUT OT BO3pacta OKEAHWYECKOW MnuUTbl.
OHa moxeT BapbupoBaTb 0T 0 Ao 50 KM MO AaHHBIM CEACMUYECKON CHLEMKU U
noaBOAHOro BypeHUs COBPEMEHHbIX OTNOXEHUIN aKKPELMOHHOW Npu3mbl HaHkawn
N Me30-kanHo3oMckux oTnoxeHuin COll cMeXHOro akkpeuwoHHOro Kommnnekca
LnmaHTo Ha ocTpose Lukoky (Kuramoto et al., 2001 (puc. 28). B akkpeyoHHOM
komnnekce Tun COM unu ee NUTONOrMYECKUIA COCTAB ONPEAENAeTCa BO3pacToM
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OKeaHW4eCcKon NNUTbl U rNyGUHON NOBEPXHOCTU CPbIBa (OT MONOAOW K ApEeBHEN):
(1) necyaHukn n KpeMHUCTbIe cnaHubl; (2) necYaHuku, KpeMHUCTbIe ChnaHubl 1
KpeMHu; (3) necyaHukn, KpemMHUCTble cnaHupl, kpeMHn U1 MORB; (4) necyaHuku,
KpemHucTble cnaHupl, kpemMHu, MORB 1 rabbpo (tnepugotuTt). Tak xe kak u B
npeaplaywmx knaccudgukaumax selgensietcs natbid Tun COM okeaHWyeckux
OCTpOBOB, KOTOpbI Bkno4aeT 6azanbtbl TMna OIB, n3BecTHSKM kapboHaTHOW
«wanku» (MaccuBHble, MUKPUTOBbIE, PUGOBLIE), OTNOXEHUSA CKNOHOBbLIX dauuni
(BynkaHoreHHo-kapboHaTHble Gpekynn U Apyrue anvknactudeckue nopoabl) v
KPEMHUCTblE OTNOXEHWUS OCHOBAHWSA OCTpOBa/CMMayHTa (cnaHupbl, aneBponuThbI,
KpemHwn) (Isozaki et al., 1990; Kanmera and Sano, 1991; Safonova et al., 2009;
Uchio et al. 2004; 2009; Safonova and Santosh, 2014; Safonova et al., 2015).

B xopge cybaykuum ocapkv, u3HavanbHO OTNOXWUBLUMECA HA OTHOCUTENbHO
NNOCKOW NOBEPXHOCTN OKeaHWYEeCKOro AHa, NOABEPralTCa CKNnagyatocTn uvnu
pacyewyunBaHuio, YTO NPUMBOAUT K 06pa3oBaHUi0 PPOHTaNbHBLIX (MO OTHOWEHWIO
K HanpaBneHuo Cybaykuun) HaaBUrOBbIX CTPYKTYP, COCTOSLUX U3 OTAENbHbIX
HagBWUroBbIX NNACTUH Pa3NUYHOA MOLWYHOCTW, 4acTo (parMeHTUPOBAHHbLIX W
pa3aeneHHbIX NNOCKOCTAMW pasnoMoB, nNajawowmmu nog 6onbwumu yrnamum B
CTOPOHY KOHTWHEHTa (MnW BepreHTHble B CTOPOHY OkeaHa) (puc. 28). B
pesynbraTe npoaonxatouiencs akkpeuuu, ConpoBOXAaemon
HagBuroobpasoBaHMEM, OKEaHW4eckMe  OTMOXEHWA  YKOpauuBawTCcs  No
natepanu BO MHoro pa3. [lo3ToMy Hanuuve B ApPEBHUX OpOreHax
TUXOOKEAHCKOro TMNa MHOMOYUCINEHHBIX OQHOBEPreHTHbIX (T.€. HAaNpaBNeHHbIX B
OAHY CTOPOHY) HaABUrOBbIX NNACTUH, CNOXEHHbIX OKEAaHNWYECKUMU Ocaakamu w
6asanbtamm MORB u OIB siBnsieTca cBUAETENLCTBOM aKKPELWUOHHOW CTPYKTYpbI
(Kuramoto et al., 2001; Gulick et al., 2004; Strasser et al., 2009).

OkeaHunuyeckue ocapkv moryT o6pa3oBbiBaTbCsA NpakTUYEeCcKn Ha nobom
pacctosihmm  oT  xenoba wnu  cpeawHHO-OkeaHuyeckoro  xpebra  u,
cneposaTtenbHO, MOryT GbITb OTOPBaHbI OT NOBEPXHOCTU CpbiBa NO60N rNy6uHbI
(puc. 28) w BnocneagcTBuv, Hanpumep, Npu  Mpekpauwenut cybaykumm wu
nocneayowen Konnnanmn, BoiBEAEHb!I HA MOBEPXHOCTb.

WrHopupoBaHve npuHUMNOB cTpaTUrpadum OKeaHUYecKon NNUTbl MOXeT
NpMBECTU K OLWMGOYHON MHTEpNpeTauun Aaxe C BUAY COrMacHbIX OTNOXEHWA
unu navek ocagkos. Knaccuyeckuit 3akoH CteHo (Steno’s law) nogpasymesaer,
yto 6onee ApeBHWE NOPOAbLI HAXOASTCA BHU3Y pa3pe3a, a 6bonee monoable —
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HaBepxy, obecneunsas «Kknaccuyeckue» cTpaturpaduyeckme
nocneposatenbHocTM. OpHako B npouecce akkpeuun 3anemeHTtol COIM
(TypbuauTtbi-cnaHybl-kpemun-MORB) MoryT nogasuraTbCs Apyr noa Aapyra ¢
obpa3oBaHMemM Tak HasbiBaeMbiX AYNNEKCHbIX CTPYKTYp, B KOTOpbiXx 6onee
OpeBHVEe TOMNWMW OKasblBaKTCs HaBepxy paspe3a. [lpy 3TOM TeKTOHWYeckue
rpaHuubl Mexay HWMU B None npakTUYECKU HEenb3ss AMArHOCTMPOBATb, T.K.
06bI4HO akkpeTupytoTcs cnabo KOHCONMAWPOBAHHbBIE, elle HACbIWEHHbIE BNaron
ocapku. Takum o6pasom, KaxyLiascsa cTpaTurpadgpuyeckas nocneaoBaTenbHOCTb
oKa3blBaeTCA TekToHu4eckol. bonee Toro, nayku nopod, cnaraowme Aynnekc-
CTPYKTYpbl — XOpCbl (B a@HrMOA3bI4HOW NUTepaType) Unu CTPYKTYpPbl KOHCKOrO
XBOCTa (B PYCCKOSI3bIYHOW NuTepaType) — MOryT MHOroKpaTHO NOBTOPATHLCA W
npeacTaensATb B pa3pe3e Cepvun OAHOBO3PACTHBLIX OTMOXEHWI, 3aneralwmx Ha
KaXyWwuxca  pasHbiMU  CTpaTurpauyeckux WnuM  CTPYKTYPHbIX  YPOBHSX
(Maruyama et al., 2010; puc. 25, 28, cm. Tawke onucaHue k [laTeHty ot
PocnaTteHTta Ne 2667329 Ha caiTte http://lepom.nsu.ru/pages/Patents_rus.php).
Ucnonb3osanne moaenu COlN ¢ aeTanbHbIM reonoruyeckum KapTupoBaHUeM U
[atuposaHMeM (MUKpONAneoHTONOrMs,, M30TONWA) NO3BONAET BbIABNATL Takue
ycnoswus 3aneraHus " KOpPPEKTHO peKoHCTpyupoBaTb NCXOAHYIO
nocnegoBaTenbHOCTbL  OocadkoHakonneHwus. CnepoBaTenbHo,  TwartenbHoe
n3yyeHve B3aUMOOTHOLUEHUA Mexay PasnuMyHbIMW NOpoAaMWU U UCNONb3OBaHUE
cTpaturpacdumn OKeaHU4eCKOW NNUTbl SABNSAETCA HAAEXHbIM  WMHCTPYMEHTOM
NOHUMAHWA CTPYKTYPbl U UCTOPUM 0BPa3oBaHUA aAKKPELMOHHbIX KOMMMNEKCOB U
OpOreHoB TMXOOKEaHCKOro Tuna.

BaxkHOM 4acTblo PEKOHCTPYKUUIA C ncnonb3osaHuem mogenu COIMN ssnsatoTcs
accoumnayum Tex Unu UHblX MarmaTuyeckux nopoa, Hanpumep, MORB unu OIB, ¢
onpegeneHHbiM TUNOM OcafoyHbix nopoAd. Mockonbky MORB o6pasytotcs B
CpeavHHO-OKeaHnyeckux xpebtax, TO OHW, Kak npaBuNo, MNepeKpbIBalTCA
nenaruyeckum kpemHamu. C apyrov ctopoHbl, OIB mMoryT obpa3oBbiBaTbCc Ha
pasnuU4HOM paccTosiHum oT xpebTa unu xenoba, Ha pasHbix rnybuHax w
COOTBETCTBEHHO MOTYT HaxOAMTLCS B accouvauun ¢ pasnuyHbIMU OCafo4HbIMU
nopogamu COIll: KpeMHAMM UNW  KPEMHUCTbIMKM  CNaHUamyu OCHOBAHUWSA
OKEeaHW4ecKoro NOAHATWUA, GCKNOHOBbIMM auumaAaMu u kapbonaTtamu, ecnu
pacTywmn cumayHT pocturaeT rnybuHbl kapboHaTHOW koMneHcauuu (Kanmera
and Sano, 1991; Uchio et al., 2004; CacdoHosa u ap., 2008; Safonova et al.,
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2011, 2015 (puc. 24x, 3, e, 28). NMoatomy mogens COl npeactaBnsieTcs kpanHe
BaXHOW [ANA  NOHUMaHUs  reognHamuyeckux o06cTaHOBOK 06pa3oBaHus
OKeaHU4Yeckux BynkaHudeckux nopogd, Bkniouyas OIB, B npocTtpaHcTBe M BO
BPEMEHW.

Takue ycToluMBblE accouuauun BynKaHUYECKUX W OCaAOoYHbIX nopoa -
anemeHTbl COIN - kak NpaBuNO, XOPOLLO ANArHOCTUPYIOTCA B NONEBLIX YCNOBUSX.
CneposaTtenbHo, ucnonb3osaHne noHsaTus COIM sBnseTca HageXHbIM METOAOM
pasgeneHvs  CTPYKTYPHbIX €AMHWL, OKEaHW4YeCKOro U  HeoKeaHW4YecKoro
NPOUCXOXAEHUSI B Npeaenax CNOXHO NOCTPOEHHbIX aKKPELMOHHbIX KOMMNEKCOB.
Mockonbky anemeHTbl COlN BXOAAT B COCTaB aKKPEUMOHHbIX KOMMMEKCOB B
npouecce CcybaykuMm W 3aKpbiTUA  OKeaHOB, WX [AWArHOCTMKA Takxke
npeacTtasnseT cobow NpekpacHbIi MHCTPYMEHT reonornyeckoro KapTupoBaHust
OPOreHHbIX CTPYKTYp, (POPMUPOBaHWE KOTOPbIX CBSA3AHO C Cy6AYyKUMOHHO-
aKkpeymoHHbIMK npoueccamm (Isozaki et al., 2010).

7.3. OnemenTbl cTpaturpadoMn OKeaHWYeckon nNnTbl B  aKKPEUWOHHbIX
KOoMnnekcax

3nemeHTbl COlN ABNAIOTCS XapaKTepHbIMW COCTaBNSIOWMMN aKKPELMOHHbIX
KOMNnekcoB GonblLUMHCTBA (haHEpPO30MCKUX OPOreHOB TUXOOKEAHCKOro Tuna B
Mupe, Bknovasa LleHTpanbHO-A3naTckuii cknagyatbii nosc (LUACII), 3anaaHyto
Mauunduky n Kopauneepsl (Jobpeuos n ap., 2004; CacoHosa u ap., 2008, 2011;
Isozaki et al., 1990; 2010; Maruyama et al., 1997; Buslov et al., 2001; Mann and
Taira, 2004; Uchio et al., 2004; Wakita and Metcalfe, 2005; Safonova et al.,
2004; 2009, 2011a, b, 2012, 2015; Safonova, 2009; lzosaki et al., 2010;
Wakabayashi, 2011; Wakita, 2012; Kusky et al., 2013; Safonova and Santosh,
2014; Safonova and Maruyama, 2014; Safonova, 2016 v ap.). Kpome T0ro, oxu
ObINY ONUcaHbl U BO MHOTMX AOKEMOPUINCKMX TepperHax, Takux kak AHrneceu Ha
BputaHckux octpoBax (Kawai et al., 2007; Maruyama et al., 2010), Cnavs Ha
ceBepHbix Tepputopusix B Kanage (Kusky, 1989; Corcoran et al.,, 2004),
Munbapa B ceBepo-3anagHou Asctpanuu (Kikokawa, Taira, 1998; Krapez,
Eisenlohr, 1998), Wcya B toro-zanagHon peHnaHgum (Komiya et al. 1999;
Myers, 2001; Polat et al., 2011), Bknioyas rnasBHbleé CyTypHble 3OHbl,
CHOpMUpPOBaHHbIE B CBA3W C amanbramauuen Takux CynepKOHTUHEHTOB, Kak
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Konymbuss (naneonpotepo3oi) w 3anagHas [oHABaHa (HeonpoTepo3oi)
(Santosh et al., 2009; Santosh, 2010c).

AKKpeLUVOHHbIE KOMNNEKCbI NpeacTaBnAloT cobor reonornyeckue CTpyKTypbl,
BXOASLUE B COCTaB OPOreHOB TUXOOKEAHCKOro Tuna W BKNYawwue nopoabl
AKKPELMOHHBIX KIMHLEB UNW NPU3M, HAKaNMBAKOWMXCA HaA 30HOW Cybaykuum, n
WX OCHOBaHWe, T.e. NPUMbIKAOLLANA aKTUBHAA OKpauHa B Buae Nubo oCTpOBHOM
(BHYTpHOKEaHWYECKOWN) ByNKaHNU4YECKOn Ayru (MapuaHckui tun), nubo okpauHHO-
KOHTUHEHTANbHOW UNKU MarmaTuyeckon ayru (aHaguinckuid Tun) (puc. 4, 25, 28). B
COCTaB aKKpPELWOHHOrO KNuMHa BXOAAT cneaytowme dopmauuu: 1) anemeHTbl
COnN, 1.e. MarmaTuyeckue n ocagoyHble NOpoabl, OTOPBAHHBLIE OT OKEAHWUYECKON
nutocdepsl; 2) TypbuauTtel rnybokosoaHoro xenoba, obpasyrowmecs 3a cyet
CHOCa W rpaBMTaLMOHHOrO ONon3aHns obnoMoOYHOro MaTepuana NpUMbIKaLLKUX
marmatuyeckux Ayr; 3) npeagyrosbie  ONUCTOCTPOMbI; 4) MNOpoAbl BbICOKWX
[asBneHui (3KNOruTbl, rnaykodaHoBbIe CNaHubl), BbiIBEAEHHbIE HA NOBEPXHOCTL B
pe3ynbTaTe NPOAOMKAIOLWENCA aKKpeLuun U CBA3AHHbIX C HEW TEKTOHUYECKUX
pedopmauuii. Hamu  noa  akkpeuuvoHHbIM  KOMMNEKCOM  NOHWMaeTcs
OTHOCWUTENBHO [APEBHAS CTPYKTYpa, BKMOYawWas kak nopoabl COBCTBEHHO
aKKPELWMOHHOW NPU3Mbl, Tak U NOPOAbl €e OCHOBAaHWA, KOTOpble BMecTe Obinu
HapyweHbl 6onee NO3AHUMM TEKTOHUYECKUM NPOLECCaMMu, CBA3AHHLIMU C
cybaykumen, akkpeuumein M KoOnNnNuaven (CkNagyaToCcTb, HaaBuUru, COABUM U T.4.).
3nemeHTbl COMM urpatoT ocobylo ponb B COCTaBe aKKPELMOHHBLIX KOMMNEKCOB,
T.K. OHW NO3BONSIOT  AOWArHOCTUPOBATb  [OpPEBHUE  OKeaHU4eckue U
OCTPOBOAYXHbIE KOMNNEKCHl U PEKOHCTPYMPOBATh 3BONIOLMIO APEBHUX OKEaHOB,
BKNIOYas 06CTAHOBKN OCaAKOHAKONNEHMWS U NPOLECChl MarMaTuama B HUX.

Ony6nukoBaHHbIN HeaaBHO rnobanbHbIn 0630p aKKPELMOHHBLIX KOMMNNEKCOB,
Brtovaowmx pparmeHtol COIM (Kusky et al., 2013) nokasan, 4To 3a nocnegHve
3.8 mnpa neT He npoucxoauno rnobanbHbiX UAMEHEHUI B Npoueccax cnpeavHra
MOPCKOrO [Ha, OKEeaHU4ecKOro OCaAKOHAKOMNNeHus, CcybayKuun u akkpeuuw.
YCTONYMBLIA NUTONOMMYECKUIA U XUMUYECKNA COCTaB UMEIOT KaK Camble ApeBHue,
Tak U camble MONoable accouuauuu O0cafodHbIX U MarmaTuyeckux nopoa. Ons
BCEX KOMMMEKCOB XapaKTepPHO Hanuine MHOMOYUCNEHHbIX TEKTOHUYECKUX
CTPYKTYp, Cpeau KOTOpPbIX NpeobnagaloT  OrpaHvYeHHbIe  pasanomamwu
CTPYKTYPHbIE NUH3bI U NApHblEe HAABUIM (HAABUIOBbIE AYNNEKCbI), OrPaHUYEHHbIE
H6onee paHHUMKU ManoOMOLLHbIMU Haasuramu. [lns Bcex koMnnekcos, rae Gbino
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BO3MOXHbIM ONpeaenuTb BO3pPacT akKkpeuwuu, Kak, Hanpumep, akKpeuWOHHbIN
komnnekc ®paHymckaH B KanudgopHun (Wakabayashi, 1992), xapakrepHo ero
OMONOXEHNWe B CTOPOHY naneo-okeaHwdyeckoro xénoba. [MMpu 3TOM
OTHOCWUTENbHbIE BO3pacTa NopoA B npeaenax akkpeTuposaHHon Tonwm COM
MOryT BapbupoBatb B 3aBUCUMOCTM OT TOro, Asuranca nun cCcpeavHHo-
okeaHuyeckun xpebet B cTOpoHy xénoba, a 3atem cybayuuposan, wnu OH
0TAANsANCA OT 30HbI Cy6ayKuUK.

7.4. O3soniouus otnoxenun COM; 3Hauenne COIM  OnA pekoOHCTPyKuuu
reognHaMmnyeckmnx o6cTaHoBOK

Jutonorus akkpeTnpoBaHHbIx nopog COM n ux accouynaymmn U3MeHsNUCbL ot
Aokembpusi K Naneo30t0, Me3030K0 U KaWHO3010, YTO, BO3MOXHO, BbINO CBA3AHO C
N3MEHEHUAMM, NPOUCXOAALMMKM Ha noBepxHocTu 3emnu. Hanpumep, cpeau
daHepo3onckux rnybokoBOAHbIX KpeMHen npeobnanalwT paguonsipuesbie wWnbl,
TOorna Kak aokemb6puiickue AoHHblIe KpeMHu o6pasosBbiBanucb B pe3ynbrarte
rmapoTepmanbHbIX 3KCransuui (BblAENEHUS rasosB) U NPOLECCOB 3aMeLLEHUs.
Takum xe obpaszom B (HaHEpO30MCKUX KApPOOHATHLIX OTNOXEHUSAX BEPLWNH W
CKJ/IOHOB NOABOAHbLIX rOp (CMMayHTOB), NNaTo W oOKeaHWyeckux xpebTos,
o6pa3oBaHHbIX Bblwe rNybuHbl kapOoOHATHOW KOMNEHcauuwn, nNpUCYTCTBYIOT
OCTaTKW pa3HOO6pa3HbIX OPraHM3MOB, KOTOPbIX B A0KEMOpPUMM NpPOCTO He
cyuwiectBoBano. bonbwas vactb kapboHaToB B 3nemeHTax aokembpuiickon
COIN, ckopee BCcero, WMeEeT WHOE NPOUCXOXAEHWe: kapboHaTbl mornu
obpasoBaTtbcs nog aevicteueM oborauwieHHbix CaCOs dnonaos, NPOHUKaBLUNX
CKBO3b 30HbI Aedopmauunii, pasnomos u casuros. CooTBETCTBEHHO dopmMa ux
HaxoXOEHU W pacnpoCTpaHeHUss B OTNOXeHusix aokembpuiickon COM
OTNMYaeTCs OT TAKOBOW B OTNOXeHusx daHepo3sorckon COIM.

[pyroe npuvHuMnuanbHOEe pa3nuune mMexagy ApeBHUMU U Gonee monoabiMK
ob6pasoBanuamu COIN cocTouUT B UX NMUTONOTMYECKOM COCTaBe M MoWHOCTU. B
ApesHux Tonwax COlM npeobnagaloT ManoMoLHbIe Nenarnyeckne OTNOXeHUs,
BKNIOYaoUe ruapotepManbHble  KPeMHW, 4YepHble ChnaHubl W apyrue
TeMHoUBETHblE ocafku. AnemeHTbl 6onee monogoit (cdaHeposoiickoin) COIM
coaepxart [AOoCTaTOMHO MOLHbIe ToNww O6NOMOYHBLIX NOPOA, BKNHOYAKLMX
rpayBakkn W KOHrnomepaTtbl/Opek4uun, NpPUBHECEHHbIE C KOHTUHEHTOB MU
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HakonuBwuecs B rnybokoBogHoM xénobe. Tem He MeHee, B COCTaB MHOrMMX
komnnekcos apxenckon COMM, Hanpumep, B nposuHumK Cnaie B KaHage (Kusky,
1989), BXxOASAT MOLLHbIE rpayBaKKoBble, cnaHuesble Unu dpnuwesble Tonwy. Ho
Takve nopoabl 06bl4HO npeactaenstoT cobon Gonee Monoable 06pasoBaHus,
cBsidaHHble ¢ Bonee No3aHew KONNU3nel OCTPOBHBIX AYr U MUKPOKOHTUHEHTOB, U
TONbKO Camble [ApeBHWE W3 HUX [OEWCTBUTENbHO ABNAIOTCA OCaakamu,
obpa3oBaHHbIMM Ha okeaHwueckon nnute. Ob6pasosaHue 6Gonee wnu meHee
MOLLUHbIX TEPPUreHHbIX W/uNu OBNOMOYHBLIX TONW MOXEeT ObiTb CBA3AHO C
pPasnNU4YHbBIMKU KOHMUrypauusMu NANUT, T.K. U3BECTHO, YTO B apxee CyLlecTBoBanu
B OCHOBHOM MHOrOYUCNEHHbIE OCTPOBHbIE AYrM W MWKPOKOHTUHEHTbI Npw
OrpaHWYEHHOM  KONMUYecTBe  KPYMHbIX  KOHTUHEHTOB. B daHepo3oinckux
KoMnnekcax npeobnafaroT OTNOXEHUS MarMaTU4eckux Ayr, KOHTUHEHTanbHbIX
OKPauH 1 30H KONNU3UIA Oyr U KOHTUHEHTOB, KOTOPbIE TaKKe OTpaXalT cobbiTus,
CBsi3aHHble C amanbramauueri u pacnagoMm CynepkoOHTUHEHTOB. Kpome Toro,
MHorne daHeposoickme komnnekcbl COIMM, Hanpumep, 3anagHow [MNauyndukwy,
BXOAST B COCTaB OpPOreHOB, €lie He WUCNbITaBWWX NPOLUECCHI FMaBHbIX CTaaun
OyayWwmMX KOHTUHEHTanbHbIX KONNW3WW, B pesynbraTe KOTOpbix nopoabl COM
ByayT NOAHATLI HA NOBEPXHOCTL U 3poAUPOBaHbI UNK cybayLnpoBaHbl rnyboko B
MaHTUI0. A ApeBHWE oOporeHbl, HAaobopoT, OTpaxalT 6onee no3gHWe 3Tanbl
KOHTUHEHTanNbHOW KONNU3auu U1, cnegosaTtenbHo, 6bonee 3penbivi 3Tan 3BONKOLUN
OpOreHoB.

HecMOTpss Ha OTMEYEeHHble pasnuuua  Mexay aokembpuickumun  wu
daHeposonckumu  komnnekcamu  COIM, nMerowmecs reonoruyeckue,
CTPYKTYPHbI€ U ManeoHTONOru4yecknue AaHHble CBUAETENbCTBYKT O TOM, 4TO
CnpeauHr MOpPCKOro AHa AencTeyeT Ha 3emne yxe, No kpawHen mepe, 3.8 mnpa
neT “ conpoBOXAaeTcA npoueccaMu OKeaHWYEeCKOro OCaAKOHAKONNEeHUs W
akkpeumen bparMeHTOB okeaHW4YecKon NUTocdepbl K aKTUBHBIM KOHBEPreHTHbLIM
okpavHam (Myers, 2001; Polat et al., 2011; Komiya et al. 1999, 2015; Kusky et
al,, 2013).

B nocneaHue roabl MHOro4YMcneHHble pparMeHTbl OKeaHUYeCKon Kopbl Bbinu
MAEHTU(PULUMPOBAHbI BO MHOMMX PasHOBO3PACTHbIX aKKPEUWMOHHbIX eauHuuax
LIACN (puc. 29), B nepsyt0 ovepeab, B npeaenax Antae-CasiHCKOW CKnaa4artoin
obnacTtn B Poccum, BoctouHoM KasaxctaHe, Kutae u MoHronuu (Jo6peuos u
ap., 2004; Koea4d v gp., 2005, 2011; CadoHosa n ap., 2008, 2011; Bonkosa u
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ap., 2009; Apmontok u ap., 2011; Buslov et al., 2001, 2002; Kuzmichev et al.,
2001, 2005; Pfander et al., 2002; Safonova et al., 2004, 2009, 2011a, 2012 u
ap.), Ha Kupruackom, TagxukckoMm u Kutanckom TsaHbwaHe (bucke, TabyHc,
1996; Volkova and Budanov, 1999; Burtman, 2008; Charvet et al., 2009;; Biske,
Seltmann, 2009), 8 3abaikanbe (Poccus; KysbMuH u ap., 1995; MopaveHko u
Aap., 2007) n cesepHoin MoHronuu (l'yces, Meckos, 1996; Kurihara et al., 2009;
Ruppen et al.,, 2014), Ha poccuitickom [danbHem Boctoke (onosy6os, 2006;
®dununnos n ap., 2010; Casenbes, 2003; KemkuH, 2006 v ap.). ®PparmMeHThbl
0(PMONUTOB U OKEeaHUYEeCKUX NOAHATUA ropas3go MeHee pacnpoCTpaHeHbl B
npegenax cknagqaTbiXx MOSICOB W, Kak CNeacTBue, KapTUPYKOTCH pexe, 4Yem
KOMMNEKCbl OCTPOBHbIX U/MNWU OKPAaUHHO-KOHTUHEHTANbHbLIX MarMaTUYEeCKUX ayr.
C opHOW CTOpPOHbI 3TO CBSI3@HO C ManbiM 0OGHLEMOM  aKKPETUPOBAHHbIX
dparmMeHTOB OkeaHuueckow nutocdepbl NO cpaBHeHuo ¢ ayramu. C apyron
CTOPOHbI, U3-32 CINOXHOMW CTPYKTYPbl aKKPELMOHHbIX KOMNNEKCOB, COCTOALMUX U3
MHOTOYUCNEHHbIX  TEKTOHUYECKM NepeMelieHHbIX W aedopMUpOBaHHbIX
0CafoYHbIX, BYNKaHOr€HHO-0CafA0YHbIX U BYNKAaHUYECKUX TONWY/NNACTUH, Takue
¢dparmMeHTbl 4acToO NIOXO ONArHOCTUPYKOTCSA, @ UHOrAa NPOCTO NPONYCKATCA B
X0[e Menko- U cpeaHemaclwTabHoro reonorvyeckoro kaptTuposanus (Safonova,
2009). Yto xe kacaeTcs ByNKaHWYECKUX NOPOA OKEAHWYECKUX NOAHATUA, TO UX
naeHTudukaums, ocobeHHO B NONEBbIX YCNOBUSX, eLle CnoXHee, NOCKONbKY BO
MHOMMX LUMPOKO W3BECTHbIX O(PUONUTOBLIX W aKKPELMOHHBbIX nosicax 06blIYHO
npeobnapatT  «knaccuueckue»  oduonutbl, T.e. GasanbTbl CpeauHHO-
okeaHuyeckux xpebtos (MORB), rab6povabl, NnepuaoTuThl, a Takke Ayrosble v
3a4yrosble BYNKaHU4YECKMEe KOMMMEKCbl U MX MEeTaMop(U30BaAHHbIE aHanoru
(puc. 22).

=

Puc. 29. Cxema pacnpocTpaHenus komnnekcos COIlN B akkpeTMpoBaHHbIX KONMNEeKcax
LUEHTPanbHOW W BOCTOMHOM A3uu (rpaHvubl TeppenHoB aaHbl no Ren et al, 1999).
CokpalyeHvs Ha3BaHWi akKpeLMoHHbIX KoMnnekcoB: Arapaar; Ak - Akuoww; br - Bauvnry;
BX - BasHxowrop; 06 - Oap6byt; Ox - Qxupa; 3c - 3acypbs; Un - Unbuup; K6 -
KypTywwu6bun; Kn - Kanamannu; Km - Kapamaii; KM — Kuceneska-Manoma; Kp - Kypan; Kw -
Kokwaanb; Kt - KatyHb; MT — MuHo-Tamba; H3 - Hainsaea; Con - ConoHkep; Cam -
Camapka; Ta - Tayxa; TH - Tanurbane; TO — TanHy-Ona; Yb - Ynan-Batop (Apaauar); ®K —
®an-Kaparerun; Xab - Xabaposck; XT — XaH-TanwupuH; Y4 - Yuuunby; Wm - WumanTo.
HasBaHusi oporeHoB AaHbl KypcUBOM, a CTpaH — cepbiM usetoM. [ns 6GonbluuvHCcTBa
cny4aeB pOpMbl U pa3Mepbl NONeN AaHbl YCIIOBHO
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Ha nosepxHocTM Bbixodbl 6asanbToB OkeaHuuveckux octposoB (OIB),
cumayHToB U nnato (OPB) HamMHOro MeHbLUEe NO pa3mepy, U NO3ITOMY WUX NErko
He 3aMeTUTb, NMB0 OHW OLWMBOYHO TPaKTYIOTCA Kak pparmMeHTbl 0PUONNTOB, T.e.
MORB, wnu kak ocTpoBoayxHble obpasoBaHus. WckniodeHue cocTaenawT
KpYNHble OKeaHU4eckue NNnaTto, KOTopble B LENOM MEHEE pacnpoCTpPaHEHbI, YEM
OCTPOBA/NOAHATMA U NO3ITOMY pexe BCTpevaloTcsA. Kpome Toro, oHvM B cpegHeM
He Takue BbICOKME, KaK OKeaHW4Yeckue ocTpoBa, U MoryT B 60NbLUIOK CTENEHN UNK
Jaxe nonHoctelo cybayumposatbca B maHTuio (Kerr, 2003; Mann and Taira,
2004; Scholl and van Huene, 2007; CadoHoBa, 2008; Safonova et al., 2012,
2015).

CoxpaHHoCTb u npucytcTeue/otcytcTBue 6asanstoB, MORB wwunu OIB, B
aKKPELMOHHbIX KOMMNEKCax 3aBUCUT OT BO3pacta OKEaHWUYECKUA NNuUTbl U
rnybuHbl NOBEPXHOCTU, BAOJSIb KOTOPOK NpoucxoauTt oTpbiB anemeHToB COIMM ot
norpyxatowerocs cnaba (cm. pasgen 1.2; puc. 28).

Ecnu no mepe AOBWMXEHUA OKeaHUYeckass NnvTa NPOXOAMT Had MaHTUAHbIM
nnoMom, To 06paaytoTcs okeaHUYeckue ropbl, OCTPOBa WNKU NNaTo, cocToAwue
U3 WenoudHbix U ToneutoBbix 6asanbtoB OIB-TMna (oceanic island basalt) unu
OPB-1una (oceanic plateau basalt) (puc. 21, 24a-3, 27). [locTaTOYHO BbICOKWE
cMMayHTbl WM nnaTo, AocTurawwme rnybuH kapboHaTHo komneHcauun W
obpasyowmecn B yMepeHHbIX WUpoTax, T.e. B YCNOBUSAX OOCTAaTOYHO TENnow
BOAbI, MOryT nepekpbiBaTbCA pUdOBbIMU u3BecTHaAkamu (Tepnees, 1991;
MocTtHukoBs, Tepnees, 2004; Kanmera and Sano, 1991; Soja, 1993; lwata et al.,
1997b; Uchio et al., 2004; Takayanagi et al., 2007; Safonova et al., 2009) (puc.
25, 27). MoTOKM NNOMOBBIX LLENOYHBIX UMM TONEUTOBLIX 6a3anbToB TaKke MOryT
N3NUBaTbCA HA KPEMHU OKEaHUYeCKOro AHa U BHEAPATLCA B HAX B BUAE CUNIIOB
n faex.

B 3aknioueHun Heobxoaumo NOAYEpPKHYTb, YTO KOHUENUUSA UNnuM Aaxe 3aKoH
COlN saBNseTcs XOPOWWM WHCTPYMEHTOM nNpPU  U3YYEHWUU aKKPEUMOHHbIX
KOMNMEKCOB, T.K. NO3BONsieT HAAEXHO AWMArHOCTUPOBAaTb OKeaHW4yeckue
accouynayuMm B COCTaBe TEKTOHUYECKUX NNAcTUH U MenaHxewn, ABNSILLIMXCA
XapakTepHbIMW ANIEMEHTAMM CIIOXHO NOCTPOEHHbIX aKKPELUNOHHBIX KOMMNIIEKCOB.
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3aknioyeHue

Ha 3eMne npoueccbl oporeHun n 06pa3oBaHA OPOreHHbIX MOACOB TECHO
CBA3aHbl C UMKNamn BunbcoHa: OTKpbITUEM U 3aKPbITUEM OKEaHOB, Pacnagom n
amanbramauuei CynepkoHTUHEHTOB. TakMmM 06pa3om, OporeHHbIe Nnosica Mupa ¢
BO3pPaCcTOM OT apxes A0 KalHO3051 MapKUPYHOT BCIO re0norn4eckyo UCTOpuIo
Hawen NnNaHeThbI.

Mpoueccbl OporeHnn TUXOOKEaAHCKOro Tuna npeactasBnaT cobon ocobbin
BWA rEOnOrnYeckMx MNpoUeccoB, T.K. SBASKTCA NaBHbIM  MEXaHU3MOM
obpa3oBaHuMss  HOBOW  (IOBEHUNbHOW)  KOHTUHEHTANbHOW KOPbl NO  CyTW
obecneunBas ee pocT. Ha KOHBEPreHTHbIX OKpanHax TUXOOKEAHCKOro Tuna pocT
KOPbl NPOWUCXOAWT 3a CcYeT HaacyGayKUMOHHOro marmatuama, B NepBylo
oyepeab, BO BHYTPUOKEAHUYECKUX Ayrax, a Tawke akkpeuun dparmeHToB
OKEaHNYeCKOW KOpbl, OCTPOBHbIX AYr U MWKPOKOHTUHEHTOB. AKKPETUPOBAHHbIE
dparmeHTbl OKeaHW4Yeckon nUTocdepbl BKNKOHAKT NOpoabl, NpeacTasnswowme
coboil  3aKOHOMEpHYKD NOCNeaoBaTENbHOCTbL — Marmartudeckux  (6as3anbTbl
CPEeANHHO-OKeaHN4Yecknx XxpebToB W OKeaHUWYeckux OocTpoBoB, rat6po,
nepnaoTuTbl) W 0CadOYHbIX (NenarMyeckne KpemHu, Xxemunenarmyeckue
KPEMHWUCTble  ocagky, TypbuauTtel rnyGokoBogHoro enoba, CUMayHT:
kapboHaTHaa «wanka», daunM CKIOHOB W OCHOBAHWA) NOPOA OKeaHWYEeCKOW
nuToCeEpbl, KOTOpPble COOTBETCTBEHHO W3NUBaANUCbL WNW  oTnaranucb Ha
OKeaHW4YyeckoM [He NO Mepe TOro, Kak OHa AaBuranacb OT CPeauHHO-
okeaHunueckoro xpebTa k 3oHe cyb6aykumMn. 3Ta NOoCNeaoBaTenbHOCTb OTNOXEHNIA
Ha3sblBaeTcs crpaTurpacdms okeanHnyeckon nnutbl (COM). U3yyeHne oTnoxeHnn
COM B cocrtaBe aKKPELUNOHHbIX KOMMNIEKCOB NO3BONSIET PEKOHCTPyMpOBaTb
UCTOPUIO APEBHUX OKEaHOB, BKMK4YaaA WX NapameTpbl: pasMep W BO3pacT,
nepuoabl HenpepbiBHOW Ccybaykumn uW  rnaeBHble nepuoabl  obpa3oBaHuA
HOBEHWNBHOW KOHTUHEHTANbHOW KOpb!. [1Ns akkpeunoHHbIX U HAACYDBaYKUNOHHbBIX
KOMNEKCOB UEHTPanbHOM M BOCTOYHOW A3uW Takue UccneaoBaHust CBA3aHbl C
pekoHCcTpykumen [aneoasnartckoro okeaHa W dopmupoBanusa  LIACH,
KpynHEWwero B Mupe oporeHa TUXOOKeaHCKOro Tuna, o6pa3oBaHHOro BO BpPEMS
3BOMIOUMN U 3aKPLITUA 3TOr0 ApPeBHero okeaHa B pe3ynbTaTe KONMU3uu
Cwubupckoro, KasaxctaHckoro, Tapumckoro n Cesepo-Kntaickoro KOHTUHEHTOB.
OrpomHbii  pernoH  LIACI  BknouaeT okeaHWyeckue, OCTPOBOAYXHblIE WU
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OKpPaWHHO-KOHTUHEHTanbHble KOMMNeKkcbl, 06pa3oBaHHbIe C HEONPOTEPO30s A0
paHHero kap6oHa. OnpeaeneHne TMNa KOHBEPrEHTHOW OKpawHbl B COBPEMEHHbIX
W APEeBHUX OporeHax— 3IpoAUPYIOWMIA UNU  akkpeTupylowmi umeet ocoboe
3HayeHue, T.e. KOHBEPreHTHble OKPauHbl TUXOOKEAHCKOro Tuna SABNAKOTCA
MEeCTOM aKTUBHOIo BSaMMO[JeVICTBMH OKEeaHM4YeCKOW U KOHTUHEHTaNbHOW
nutocpepbl U €OWHCTBEHHbIM MeCTOM Ha 3emne, rae npoucxoaut obmeH
BELLECTBOM MeXAy MaHTUIHLIM U BEPXHEKOPOBLIMU pe3depByapamu. B npouecce
OporeHnn TUXOOKeaHCKOoro tuna npoucxoauT paspylieHue KOHTUHEHTanNbHOW
KOpbl B pe3ynbTaTe TEKTOHWYECKOW 3po3nu u Ccybaykums 3poanpoBaHHOro
matepvana B maHTuio. MNMoHumanue BanaHca Bcex 3TUX MPOLECCOB NO3BOMMUT
CTyaeHTaMm U MOMNoAbIM  y4YeHbIM nydwe nOoHATb rnobanbHble LKL
reonorvyeckomn nctopumn 3emnu u npeackasatb ee Gyayuwiee passuTuve.

CokpaujeHun

KOTT - koHBepreHTHas okpauHa TUXOOKeaHCKoro Tuna

OTT - oporeHus TMXOOKeaHCKoro Tuna

COIN - ctpaturpacms okeaHU4eCcKon NNnTbl

LUACH - UeHTpanbHo-A3naTckuii cknaayaTtbii NOiC

MORB - mid-oceanic ridge basalt (6a3anbT cpeanHHO-OkeaHu4eckoro xpebTa)
OIB - oceanic island basalt (6asanbT okeaHNM4ecKoro octTpoea)

OPB - oceanic plateau basalt (6a3anbT okeaHU4eckoro nnarto)
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