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ABTOpaMM CTaTbU IIPOBEJACHO UCCIeI0OBaHUE OCOOCHHOCTEH CTPYKTYpOOOpa30BaHMSI 36MHOM KOPHI B paH-
Huii nepuon ¢popmupoBanus FOro-Bocrounoro Muauiickoro xpe6Ta, CBI3aHHOTO ¢ OTAeIeHueM ABCTpa-
JIUU OT AHTapKTUABI U NIPOJBUKEHEM pU(TOBOI 30HBI K 3amnaay B MpeAesbl IpeBHE OKeaHUYECKOM Tu-
Tocepbl B CTOPOHY KPYITHOIM MarMaTudeckoi nmpoBuHLMKM KepreneH, chopMUpoOBaHHON aKTUBHOCTBIO
OIHOMMEHHOTO TuTtoMa. Paznenenune ABCTpaauu U AHTApKTUIbI, OXBAThIBAJIO IJTUTEJILHBIN ITepUOI KOHTU-
HeHTaJIbHOTO prudToreHesa (~160—80 MJTH J1eT), KOTOPBIi 3aTeM IepelIes B YIbTpaMeIIeHHbIN CIIpeIUHT
(~80—45 muH J1eT), majiee B MeIJIeHHbI cripeauHr (~45—40 MJIH JIeT) U 3aTeM B COBPEMEHHBII CIIPEINHT
co cpemHnMU cKopoctsamu (rrocite 40 muH Jtet). [IponBrkeHne pudTOBOil 30HEI B CTOPOHY IPEBHEM OKea-
HUYECKOU IUTOC(ephl CMEHMIIOCH aKKpEIel MOJIOA0M OKeaHNIeCKOM KOphl Ha popmupytomiemcs FOro-
Boctounom MHauiickoM cpeauHHO-0KeaHMYeCKOM XpeoTe. PaHHME 3Tanbl ero pa3BUTHUS 3arieyaTyieHeHbI
B COBPEMEHHOM CTPYKTYPHOM IlJIaHe pernoHa uccienoBanus. [IpoasuxeHune pudToBO 30HBI OT KOHTU-
HEHTAa B IIpeieIbl APEeBHEN OKeaHNYeCKOM InTocdepsl IIpUBEJIO K 00pa3oBaHulo 1iato Harypanuct u 6aH-
K1 bproc BOIM3M aHTapKTUUECKOI OKpanHbl. Packos ApeBHEe oKeaHMUECKOM JTUTOChEPhl U 00pa3oBaHUE
MoJtonoii Kopsl Ha FOro-Boctounom MHauiickom xpe6Te rpuBesin K GOpMUPOBAHUIO COTIPSIKEHHBIX 1TOB-
HBIX 30H lnamanTuHa u JlabyaH, (GUKCHUPYIOIIMX ITOJIOXEHNE HaYaIbHOTO prudToreHHoro packo:ia. [lepe-
XOI OT YJABTPaMEIJICHHOIO CIpeadHra Ha HayaJabHOI cTamuy 00pa30oBaHUS OKEaHUUYECKOI KOpbl COBpE-
MEHHOTO CIpeNVHIa CO CPEIHUMM CKOPOCTSIMU YeTKO 3a(hMKCUPOBAH B U3MEHEHUU PACUJIEHEHHOCTHU
HOBOOOpa3zoBaHHOTO penbeda. KOro-Bocrounbrit UHnuiickuii cpe IMHHO-OKeaHNYeCKUI XpeOeT B pe3yib-
TaTe MPOABVKEHUS Ha 3aIlaji CTOJIKHYJICS C KpYITHOI MarMaTu4ecKoii IpoBUHIMEH B mpoliecce (hopMUPO-
BaHus riato KepresneH u otnenwn ot ruiato xpeder bpoykeH. ABTopaMu mpoBeneHo (hu3niecKoe MOIeT -
pOBaHUeE YCIOBUI BOBHUKHOBEHUS MPOLIECCOB pU(MTUHTA U CTIPEINHTA, a TAKXKe CTPYKTYpOOOpa3oBaHus B
pernoHe FOro-BocrouHoro Munuiickoro xpeora.

Knroueewie crosa: reonorusi, TeKTOHMKa, MarMaTudeckasi IpoBUHLMS, Topsiyast Touka, FOro-BocTouHbrit
Wunniickuii xpedet, twurato KeprenaeH, xpedber bpoykeH, spomtonss MHouiickoro okeaHa, ¢pu3mdeckoe
MOJIEIMPOBaHUE
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BBEAJEHUWE

Paznenenue ABcTpannu 1 AHTaApKTUIbI HAYaJIOCh
C puGTOreHHOTO pAaCTIXEHUS KOHTUHEHTAIbHOM
yuTocdepsl 0Kojio 160 MITH JIeT Ha3am M MpOoaoIKa-
JIoch mmTelibHOe (75—80 MIIH JIET) BpeMsl, B pPe3yJib-
TaTe Yero BOZHUKJIM Ype3BbluaiiHo mupokue (ot 300

1o 500 KM) comnpsKeHHbIE KOHTUHEHTaIbHBIE OKpa-
uHbl [20, 36]. Ha mo3nHeii ctanuu pudroreHesa mpo-
M30111e] pa3pblB KOHTUHEHTAIBLHOM KOPBI C BBIXOIOM
BeIlleCTBA BEpXHEM MaHTUM Ha MOBEPXHOCTh MOpP-
CKOTO JHA (MAaHTUITHOE BCKPBITHUE ), 3aBEPIIMBIINICS
OKeaHMYeCKUM crpeauHroMm [6, 9, 10, 37]. Hauano
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crpenrHra (a BO3MOXHO YK€ M1 MaHTUHHOE BCKPbI-
THE) TIPUBEJIO K pUPTOreHHOMY PacTSIKEHUIO BHYTPU
OoJee IpeBHEIl OKEaHMYECKOI IUIMTHI, KOTopast chop-
MUpoBajach B HeokoMe Mexny MHmmeit m ABcTpano-
AHTapKTUYECKMM KOHTHMHEHTOM, U ITIOCJIECIYIOIIETO
MPOABIDKEHUS Ha 3amaj yxe 3apoausiierocs HOro-
Bocrounoro Muauiickoro xpedra (FOBUX) B mmo3m-
HeM MeJIy—paHHEM ITajeoreHe.

Ha koHTMHEHTaJIbHOM OKpaMHE IOro-3amamHoii
ABcTpanmn pacrionaraercst Kpaesoe rmiraro Harypa-
JIUCT, TIpeACTaBJIsiioniee co00ii BEIABUHYTHIM B CTO-
POHY OKeaHa ITOTPYKEHHBIN OJIOK C YTOHEHHO KOH-
TUHEHTAJIbHOM KOPOIi, OTHEJIEHHbII OT MaTepUKO-
BOIi ABCTpaiuu puGTOreHHbIM 0acceitHoM (puc. 1).

IMnomanpk mwrato cocraBisgeT 90 ThIC. KB. KM, MO-
BEPXHOCTH JIEXKHUT Ha rimyormHax oT 2000 mo 5000 M.
I11aTo MMeeT NMPSIMOYTOILHYIO (DOPMY, BEITIHYTYIO B
HamnpaBJIEHMHU C 3amana Ha BocToK Ha 400 KM u ¢ ce-
Bepa Ha 1or — Ha 250 kM. OHO orpaHMYEHO C ceBepa u
3araga abuccaabHoii paBHUHOM Ilept, ¢ 1ora — AB-
CTpao-AHTapKTHYECKUM OacceitHoM. 1o mpoekTty
DSDP (ckBaxkunbr Ne 258 u Ne 264) Ha ttato Haty-
paUCT ObUIM BCKPBITHI OCaA0YHEIE ITOPOILI OT MEJIO-
BBIX IO MUOLIEHOBBIX. CKBaXKUHBI HE TOCTUTIN HyH-
JTaMeHTa, XOTsd CKBaXXUHOI No 264 ObLIM BCKPBITHI
MEJIOBBIC BYJIKAHOKJIACTUYECKUE KOHIJIOMEpAaThl, IIe-
peKphIBaIIre aKyCTUIeCcKuit yHmameHT [29].

IIpu npoBeneHUM OpardpoBaHUs B DKCHEOUIIM-
oHHEIX padorax Ha HUC “Mapuon diodpecHe 117
(r. TaBp, ®pannus) B 1998 r., HA 10XKHOM CKIIOHE
M1aTo OBIIM OOHApYXKEeHBI KeMOpUIICKIE TPAaHUTHI U
opTorHeiicel [25]. B TeKTOHHMYECKOM OTHOIIEHUU
mwiato Hatypamuct, mpencrasisier coooil (pparMeHT
KOHTUHEHTAJIbHOM KOPBI, UCTIBITABIINNA pU(TOTEH-
HOe pacTsikeHHe B IMO3THEIPCKOe—paHHEeMETOBOe
BpeMs W MOIU(MUIMPOBAHHBIA MarMaTu4eCKUMU
rpolieccaMy B KOHIIe paHHero mena [19]. dyHpa-
MEHT 0XHOI vacTu riato Harypamuct pacceueH
OOJIBIIIMM KOJMYECTBOM COPOCOB M ropasuo OOoJIbIle
3POIMPOBAH ITO CPABHEHMUIO C CEBEPHOI yacThio [3].

Ha AHTapkTH4ecKoli OKpauHe, CTPYKTypoOii, co-
MpsKeHHoM ¢ tuiato HaTtypanuct, siBiasieTcs morpy-
>KeHHasi 6aHka bproc, koTopas MMeeT CXOICTBO C
miato HaTtypajiucT 1o cTpoeHUIo U yCIOBUSIM 00pa-
3o0BaHus. B paitone nnaro Harypanuct 6bu1u nparu-
poBaHbl ApeBHUE MeTaMopduyecKrue IIOpoAbl U
Mpearoaarajoch Halu4he MarMaTU4eCcKUX ITOPO]l
MEeJIOBOTO Bo3pacTa [9, 26].

OKeaHNYeCKU CIIpeIVuHT MexXIy ABCTpanuein u
AHTapKTUI0# Ha paHHEM 3Tarle (JI0 XpoHa MOJISIPHO-
ctu C18) mpoucxonui B yIbTaMeIJIEHHOM peXXuMe, CO
CKOPOCTSIMU MeHee 2 CM/TO/I, O YeM CBUICTCILCTBYET
KOHTPAaCTHBIN (BBICOKOAMILIUTYAHBIN) peibed okea-
HUYEeCKOTro (PyHIaMeHTa, a 3aTeM YBEJIMYUIICI 10
5—7 cMm/Ton, reHepupys CINIaXXeHHBIN peiabed mar-
MaTU4ecKoii Kopsl [6, 9].

IIponBizkeHnne pudTa W TEPBUYHBIN pacKoJ
OKeaHUYECKOM TUTOCHEepHl K 3aMaay OT COMPSIKEH-
HBIX CTPYKTYp Iuiato Hatypanuct u 6aHku bproc
MapKUpYyeTCs pa3JIOMHbBIMU 30HaMU JluamMaHTHUHA 1
JlabyaH, xapaKTepU3yIOIIUMUCS PE3KO PacUIeHEH-
HEIM pelibe(POM U KOHTPACTHBIMA MATHUTHBIMH U
rPaBUTALIMOHHBIMM aHOMAJIMSIMHU (CM. puc. 1, puc. 2).

ConpsikeHHBIE JIMHEWHBIE CTPYKTYphI JlnmamaH-
TiHa 1 JlabyaH pacmosaraloTcsi B I0TO-BOCTOYHOM
yactu MHauiickoro okeaHa U MpeacTaBIIsIIOT co00it
IICeBAOPA3IOMbl WJIM IIOBHBIE 30HBI, SIBISIONINECS
clienaMu 3apOXASHUS 1 MPOABXKEHUS K 3aI1agy HO-
Boro IOro-BoctouHoro MHauiickoro cupeaHIoBo-
ro xpe0ra B IIpenelibl yXKe CYIIeCTBYIOIeil Oomee
JIpeBHEN OKeaHNJIECKOM TUTOChEPHI.

losHas 3oHa JImaMmaHTHHA TIPEICTABIISIET COOOI
DIYOMHHBIA pas3jioM TPOTsKeHHOCThI0O ~2000 KM
(ot xp. bpoykeH no 120°—125° B.1.), MapKUpPYIOLINii
MECTO pacKoJia IPEeBHEN OKeaHNMYECKOM JTUTOCHEPHI
U pa3aeIsIolIii B HaCcTos11Iee BpeMsl pa3HOBO3PaCT-
Hble 010K auTOoCchephl. [TocneqHee 0OCTOSITEILCTBO
OTUETJIMBO OTpaxKaeTcsl B JIMHEMHBIX MAarHUTHBIX
aHOMAJIMSIX 1 B pa3IN4YMU PErMOHATIbHBIX IJTyOMH THA
MEXAy MOJIONOI utocdepoit ABCTpano-AHTapKTH-
YeCKOI KOTJTOBUHBI 1 00J€€ NPEeBHENM OKEaHUYECKOIt
yutocdepnl KoTiaoBuHBI IlepT. B penbede ngHa pas-
JioM JInamMmaHTHHA IpEACTaB/ICH B BUIE YepeaOBaHUSI
BIIAAVH W TogHATUI ¢ amrmuiuTtymoit >3000 M (cMm.
puc. 1, npodunu IH1-III", IV—-IV').

Ha 1ore mosHast 3oHa JlabyaH MapKupyeT rpaHu-
1y mexnay apesHeil (130—100 MJH 1eT) oKeaHuue-
cKoii turocepoii bacceitHa JlabyaH, IIpuiieraionie-
ro K BOCTOYHOI OKpanHEe I0XXKHOM IMTPOBUHILIMM ILJIATO
Keprenen n 0onee Monomoii tutochepoit ABcTpa-
JJo—AHTapKkTU4eckoii KoTjoBuHbl [33]. Ilepemnan
BBICOT B Ipeleiax 3TOM IIMOBHOM 30HBI JOCTUTAET
1.2—1.5 kM (cM. puc. 1, npodpusb I-I'). OTmMeuaeTcs
TaKKe€ pa3HMIla B MOIIHOCTU OCAJOYHOIO Yexjia B
Oacceitie Jlabyan m ABcCTpaio-AHTapKTUIECKOM
Oacceiine [32]. CrpykTypsl AuamantuHa 1 JlaOGyaH
OIIpeIe/ISIIOT MECTO HavyaJIbHOTO (DOPMUPOBAHUS CO-
BpemeHHoro FOro-Bocrounoro Muoniickoro xpeora,

Puc. 1. bBatumeTpudeckasi KapTa peruoHa (1o TaHHBIM [24], ¢ IBMEHEHUSIMU U JOTIOTHEHUSIMU ).

TMokazansbl (JiuHUK YepHBIM) NTpoduiu penbeda: [-1' — FOro-3anaanwiit ckioH xp. Bpoyken; I1—11" — FOxHblit ckiioH xp. Bpo-
ykeH; [1I-III' — 3anagxast yacte P3 JuamantuHa; IV—IV' — LlentpanbHas yacts P3 Jluamantuna; V—V' — BocTtouHast yacTh
P3 Ilnuamantuna; VI—VI' — CeBepHBIi CKJIOH ceBepHOI mpoBruHLIMM 11aTto Keprenen; VII—VII' — CeBepo-BocTouHbIii CKIIOH
ceBepHoit npoBuHIMHU 11ato Keprenen; VIII-VIII' — BocTouHblii CKJIOH 10XKHOM NMpOBUHILIMY T1aTo KepreneH.
0O603HaueHo: 1K — miato Keprenen; Xb — xp. bpoyken; I1H — miaro Harypanuct; KI1 kotnoBuna Ilept; P31 — pa3znoMHast
3oHa [lnamantrHa; P3J1 — paznoMHas 3oHa JIabyan; bD— 6anka Dman; BC — 6anka Ckuda; XB — xp. Bunbsimc; TO — tpor O6b;

Bbb — 6anka bproc.

FTEOTEKTOHUKA Ne 3 2023



OCOBEHHOCTHU CTPYKTYPOOBPA3SOBAHHMA HA PAHHUX CTAIMAX

6IO° 6|5° 7|0° 7|5° 8|0° 8|5° 9|0° 95° 1(|)0° 1(|)5° 1|10° 1|15° 1%0° B.J.

30°
0.1

35°
40°

2500 45°
1250

50°
1250

—2500
3750 55°

—5000

—6250
60°

65°

70°
L 1 1 1 1 1 1 1 1 1 J
103 0 500 kM 1000 CB 103 CB
—1000
—2000
=—3000
—4000
—5000
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
103 CB 03 CB
—3000 11T 11r —4000 v v
_—4000 =—5000
—5000
6000 —6000
—7000 ~7000
0 100 200 300 400 500 600 0 100 200 300 400 500 600
103 CB 103 CB
—4000F ¥ v Of vt VI
—1000
—5000 _
. 2000
—6000 —3000
—4000
—7000
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600
103 CB 103 CB
~1000 VII vII' —2000 - viI1 VIIT
—3000
~—2000 .
~3000 —4000
—4000 —5000
0 100 200 300 400 500 600 700 800 0 100 200 300 400 500 600 700
KM KM

TEOTEKTOHUMKA Ne3 2023



6 ATPAHOB u 1p.

@ 60>  70° 80°  90°  100°

30° +
10,111, |

40°

50°

100°

30°

40°

50°

110°B. 1.

50°

110° B.11.

50°

©®)  60°  70° 80°  90°  100°

110°B. 1.

Puc. 2. l'eodusnyeckre xapakKTepUCTUKU PErMOHA UCCIEIOBaHMS.

(a) — marauTHOE 11071, (110 [28]); (0) — rPaBUTALIMOHHBIE AaHOMAJINY B CBOOOTHOM BO3ayxe, (110 [34]), (B) — rpaBUTAIIMOHHBIE
anomayiuu byre, (1o [18]); (r) — BepTUKaIbHBINA T'paBUTAIIMOHHBIN TPaIUeHT, 110 [34].

TTokaszaH KOHTYp (IUTPUX-IUHUS OebIM) T1aT0 KepreeH, BblIeIeHHBII 110 6aTUMETPUYSCKUM TaHHBIM, (110 [24]).

pasnenstioniero ceiivac MHOo-ABCTpaIMCKYI0 U
AHTapKTUYECKYIO TIUTUTHI.

CoBpeMeHHoe 11aTo KeprenaeH mpoctupaercs ot
OoKpanHbl BocTouHOIT AHTApKTUIBI B cEBEpO-3arta-
HOM HanpajaeHuu 6osee yeM Ha 2000 kM, a 1o 1m-
pute usmensercsa oT 500 mo 1000 km. I1naTo BO3BEI-
IIaeTcs Hall OKPYXAIOIIUM OKeaHWYEeCKUM THOM Ha
2—4 kM (cM. puc. 1, npodmwmm VI-VI', VII-VII',
VIII—-VIII'), MecTaMK BBIXOAUT BHIIIE YPOBHSI MOPSI
B BUje ByJIKaHNYEeCKUX ocTpoBOB KepreneH, Makno-
Haiaba U XbOP/I.

C zamana, ceBepa M BOCcTOKa K 1uiato Keprenen
MPUMBIKAIOT Pa3HOBO3PACTHbIE OKEaHWYECKHEe KOT-
JJOoBUHEI DHIepou, Kpos3e 1 ABcTpano-AHTapKTHUe-
cKasl, a C 10ra IJ1aTo OTAESIeTCs OT AHTAPKTUIBI TPO-
roM [Ipunueccol EnuzaBetsl (cM. puc. 1).

B mpenenax ByakaHudeckoro ruiato Kepremen
BBIIEISIIOTCS CeBepHasl, LeHTpajdbHasg M IOXHAas
NPOBUHLIMM, a TaKXKe MPOBUHLIMSA OaHKU DjaH [9,
16]. CeBepHas U LieHTpajabHasl IPOBUHIINU CIIOXE-
Hbl YTOJIIIEHHOM OKEaHMYECKOW KOpOM, a roXHas

MPOBUHILIMS U NPOBUHILIMS GaHKU DJiaH MOACTUIA-
IOTCSI YTOHEHHOM KOPOM KOHTWHEHTAJBHOTO TUIA
[3,7,10, 17, 19]. IIpoBUHLIMU IPOSIBJISIIOTCS Ha Kap-
Tax TPaBUTALlMOHHBIX aHOMAJIMiI B pPa3IUYHBIX pe-
IYKIUSIX (CM. puc. 2, 6—r).

ITnaro Keprenen u xp. bpoykeH Tak:ke OTYETIIMBO
MPOSIBJISIIOTCS B aHOMaJIbHOM MarHUTHOM T10Jie B BU-
Jle XaOTMYHOIO pacmpeneaeHuss aHOMaInii, KOHTpa-
CTUPYIOILLIETO C YITOPSIIOYEHHOM KAPTUHOM JIMHEWHBIX
aHOMAJIMIA IIPUJIETAIONINX KOTJIOBUH (CM. puUC. 2, a).

Xpeber bpoykeH mIpoTsruBaeTcsl NpHMMEPHO Ha
1200 KM B IIMPOTHOM HAIPABAEHUU OT IOXKHOTO
okoHuaHUs BocTtouno-MWuouiickoro xpedra K 10r0-
3amajaHoii yactu ABcTpaiuu (cM. puc. 1). Xpeber
nmocturaeT mupuHbl 400 kM. I'pebeHb XpedTa Haxo-
nuTcs Ha riryouHe ~1000 M. KpyToii 103KHBIM CKJIIOH
XpeOTa BO3BBIIIAETCSI Hal JIOXEM OKeaHa Ha
3000—5000 M (cM. puc. 1, mpodunb [—1"), ceBepHBIit
CKJIOH — Tmojioruii. Ha tore xpeGeT orpaHuyeH
KpyTbiM 3000-MeTpOBBIM yCTYIIOM — TporoM OOb

TEOTEKTOHUKA Ne3 2023
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Puc. 3. Opomonusa KOro-Bocrounoro Muauiickoro xpe6-
Ta (1o JaHHbBIM [31], ¢ HOTIOTHEHUSIMU).

(a) — nepexon oT pUMTUHTA K OKEAHUYECKOMY CITPEINHTY
MexXay ABcCTpaiveilt M AHTApKTUIOM U IIPOABUKEHUE
CTIIPEMHTOBOTO XpebTa K 3amamy; (0) — CTOJIKHOBEHME
CIpearHIoBoro xpeodra ¢ riato KepresieH; (B) — mpoaBu-
XXeHue XpeOTa JaJiblile Ha 3ara 1 oTAeJaeHue Xp. bpoykeHn
ot ruiato KepreneH.

1 — cuIbHO U3MEHEHHAast OKeaHMvecKast Kopa ImoJ BO3eit-
cTBUeM mumioMa KepreneH; 2 — KOHTMHEHTaJbHAsI KOpa;
3 — MarMaTu4eckue CTPyKTYphl; 4 — COIPSIKEHHBIE III0B-
Hble 30HbI [AnamanTuHa-JlabyaH; 5—6 — och: 5 — crpe-
IWHTa, 6 — najeoCcnpeauHra

(cMm. puc. 1, npopuns 11-I1"), nepexonsgimum naiee
Ha BOCTOK B pa3JIOMHYI0 30HY JIluamaHTHUHA.

B mnosmHeMenoBoe—paHHENaJIEOTeHOBOE BpeMs
nnaro KepresneH u xpebeT bpoyKeH coCTaBIIsSITA enu-
HYIO KPYIHYI0O MarMaTU4eCcKyIO IIPOBUHIINIO, KOTO-
past ¢dopMupoBaliach IOHA, IEHCTBUEM MAaHTHIHOIO
mmoma KepreneH. TonuHa Kopsl mato KepreneH
u xp. bpoyken onennBaercsa B 20—25 KM, 4TO 3HAYM -
TEJILHO MPEBbIIIAET TOJIIUHY HOPMaJIbHOU OKEaHU-
yecKoit Kopol (~7 KM). JlaHHas1 KpyIiHasi MarMaTuue-
CKasl IpOBHUHIIMS BO3BHIIIIAETCS Ha 2—4 KM HaJl OKpY-
>KalOIIMMU OKeaHUYECKMMU KOTJIOBUHAMU [22].

Ilenpio craThm SBJISETCS AETATBHOE W3YYEeHHE
ocoOeHHOCTel (opMUpOBaHUSI U 3Bomouuu MH-
IT0—ABCTpalIo—AHTapKTUYECKOro cexropa Mummii-
CKOTO OK€aHa C MCHOJb30BaHMEM MeTona pu3uye-
CKOTO MOAETUPOBAHMS.

PAHHHWE DTAITbl ®OPMHWPOBAHW S
IOI'0-BOCTOYHOTI'O MTHANNCKOI'O XPEBTA

PekoHcTpyKlIMs AHTapKTUIbI U ABCTpajuud Ha
HA4aJl0 OKEAaHWYECKOTO PACKPBITUS MEXITY KOHTU-
HEHTaMM B BEpXHEM MeJIOBOM nepuome (83.5 MIIH J1eT)
MOKa3bIBAET, UTO MEPBOHAYATIbHO CIIPEIVNHT HavajICcs
B LIEHTPaJbHOM YacTU Oyaylleil OKeaHUYECKOM KOT-
snoBuHHI [30] (puc. 3).

B panneMm sonene (~43 MIIH JIeT Ha3an) IIPOU30-
1nuio cronkHoBeHUe FOro-Bocrounoro MHauiickoro
XpebTa ¢ MeJOBOM BYJIKAHWYECKOU NPOBUHIIMEN,
CJIEACTBHEM YETro CTaJIO €e pa3aeeHUe Ha IBE aCUM-
MeTpUJHbIe YacTy: TiaTto KepreneH u xpedet BpoykeH,
pACIOJIOXKEHHBIM B HACTOSIIIEe BpeMsl K CEBEpPO-BO-
ctoky oT IOro-Bocrounoro MHauiickoro xpeodra [17,
19] (Tabu. 1; cM. puc. 3, a).

ITOCTAHOBKA 3AJAYN
N METOAMKA BSKCITEPUMEHTOB

DKCIIepUMEHTaJIbHbIE MCCIETOBAHUS IIPOBOAM-
JIMCh B JIJabopaTopuu (pU3NYECKOro MOACIUPOBAHUS
reoIMHAMMYECKUX IpolueccoB My3es 3eMiieBeAeHUS
MTYV (1. MockBa, Poccust) B COOTBETCTBUM C METO-
JVKaMU, OMMCaHHBIMU B padorax [1, 5, 22, 35]. Mo-
JIeJIbHOE BEIIECTBO IIPEACTABIISIET COOOM CIIOXKHYIO
KOJJIOUAHYIO CUCTEMY, OCHOBOII KOTOPOI SIBJISIIOTCSI

TEOTEKTOHUMKA Ne3 2023

*83.5 MJIH JIET

AHTApKTHIA *

+ + + + + +

+47.9 MH 1eT
+ + + #

154.3
- 147.7

+ + + + + +
139.6

+ + + + + +
131.9 + ABCTpanus +
120.4
83.5
67.7
55.9
47.9
10.1 Aml
311 + AHTapkTHUIa

+ + + + + +

(8)

+ + + + + +
+ + + + + +
+ ABCTpanus +

+ + + + + + + + +

[+ +2 ~[3NNN4 5 -6

XKuakue (MUHepaabHOE Macjo) 1 TBepable (1Iepe3uH,
napaduH) yriaeBoAoOpobl C Pa3IWYHBIMU TOBEpPX-
HOCTHO-aKTUBHBIMU J00aBKaMu. BelliecTBo oTBeva-
€T KpUTEePHUIO MOA00UST IO MOAYJIIO CABUTA,

F = ‘cs/pgh = const, (1)
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Puc. 4. DkcrieprMeHTalbHasl yCTAaHOBKA (CJIeBa), MTOATOTOBKA MOJIE/IN B pa3pese (Crpasa).
(a) — HarpeB M pacIuiaB MOJEJIBHOTO BelllecTBa; (6) — MmomaepkaHre TeMIepaTypbl M CO3aHe MOIETbLHOM TUTOoCheps; (B) —

3allyCK ABUIaTejid U Ha4YaJlo pacTAXKCHUA.

O06o3HauyeHO: | — BaHHA U3 TEKCTOJNUTA; 2 — paMKa C IOPIITHEM; 3 — 3JIeKTpOMEeXaHUYECKUIA TPUBO/.

Ime T, — XapaKTepHble HAATHAPOCTATUYECKUE Ha-
npskeHus; P, H — COOTBETCTBEHHO TUIOTHOCTh U
TOJIIMHA JTUTOCGhEPHI; g — YCKOPEHNE CBOOOTHOTO
nageHus [ 14]. st ero BBITTOTHEHUS TPeOyeTCsI, 9TO-
OBl OTHOIIIEHWE HAATUIPOCTATUYCCKUX HATIPSDKEHUIA
B InTocdepe, BLI3bIBAIOIINX €€ Ae(OopMaLiu, K TUI-
pPOCTaTUYECKUM HANPSKEHUSIM B IUTUTE, B IPUPOJIE U
MoOJIeIU OBLJIO OMMHAKOBBIM.

DKCIepuMeHTalbHAsI YCTAHOBKA MPEICTaBISICT
Cc000Ji TEKCTOJIMTOBYIO BAHHY C MOPIIHEM, IBUXY-
IIUMCSI C TIOMOIIBIO 3JIEKTPOMEXaHUUECKOTO MTPUBO-
na (puc. 4).

PaBHOMepHOE TeMIlepaTypHOE I10JIe MOACIBHOTO
BelllecTBa co3faeTcs Ojarojgapsi HarpeBaTebHOMY
KOHTYPY, pacToJIOXKeHHOMY BIOJIb CTEHOK U JHA yCTa-
HOBKM. DJIEKTPOMEXaHWYECKUI TTPUBOI TTO3BOJISIET
BapbMpOBaTh CKOPOCTU JAedopMaliuv MOAEIbHOI
IUIATEL (CM. puc. 4).

IIpuMmeHsieMble METONUMKHU JalOT BO3MOXKHOCTH
co3iaBaTh 0OCTAHOBKU OPTOTOHAJIBHOTO, MU KOCO-
To pacTsLKeHUSI MOJEIbHOM TIUThl. U3MeHeHue 111 -
TEJIbHOCTU €€ OXJIAXKIIeHUS TIPpU TIOATOTOBKE obecrie-
YUBaeT Pas3IMYHOE COOTHOIIECHUE €€ XPYNKOTo U
TIJIACTUYHOTO cioeB [5].

Taomna 1. OcHoBHBIe 3Tanbl pazputus FOro-Boctounoro MHauiickoro xpeoTa.

NeNo Otansl pudToreHesa

XapakTepucTUKa

1 160 muH JIeT
(1o [20, 36])

2 83.5—90 MutH et

3 67.7—56 MJH JIeT

4 55.9—47.9 miH JeT

Hauaso pudroreHesa Ha ABctpanio—UHI0O—AHTapKTUUYECKOM TUTUTE,

Tlepexom OT KOHTUHEHTAJIBHOTO pUMTUHTA K OKEAaHNYECKOMY CIIPEIMHTY
MexXIy ABCTpanreil 1 AHTapKTUIONH — Hadao opMUpOBaHUS ABCTPAIO-
Anrtapkrrndeckoro (FOro-Bocrounoro Mamuiickoro) xpe6ta, (1o [31])

I1ponBuzkenue pudToBoii 30HbI FOro-Boctounoro Muauiickoro xpeora
Ha 3ariaja U packoJl IpeBHeil okeaHnYecKoii TuTocdepsl, (1o [31])

VYabrpamemieHHblii cipeauHr FOro-Bocrounoro Munuiickoro xpe6ra —
— ¢opMUpOBaHUE IIOBHBIX 30H JluamanTuHa u JlabyaH, (o [31])

5 43.8—40.1 MuH 1eT

6 33 MJTH JIeT—HacTosI111ee BpeMst

CronkHoBenue FOro-Bocrounoro Maauiickoro xpe6ta ¢ maro KepreiaeH
U paznesieHue ero Ha ruiato KepresneH u xpedetr bpoykeH u opmupoBaHue
tpora O6b 1 xpebTta Bubsamc, (1o [17, 19, 40])

VYBenuueHnue ckopoctu cnpenuHra KOro-Boctounoro Muauiickoro xpedra

¥ hopMHUPOBaHNEe OKeaHUUECKOI KOPBI MeXIy Xp. bpoykeH
u 1iato Keprenen, (1o [31])

TEOTEKTOHUKA Ne 3 2023
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Puc. 5. CxeMbl 1 TeoOMeTprUYecKHe napaMmeTpbl cepuit NeNe 1—3 sKCrepuMeHTOB.

(a) — cepust Ne 1 1o popmMupoBaHMIo KpaeBbIxX I1aTo HaTypanucT u Bproc 1 conpskeHHbBIX IIOBHBIX 30H JnaMaHTrHa-J1a0y-
aH; (6) — cepust Ne 2 110 packojly MarMaTudeckoii mpoBUHIINU; (B) — cepust No 3 (KOMOMHMpPOBaHHAasI), BKJIFOYAIOIIAs CTaTuM
KOHTUHEHTAJIBLHOTO pUdTOreHe3a U OKEaHWYECKOTO CIIPEANHIa;
1—3 — mutocdepa: I — KOHTUHEHTaIbHAsT, 2 — APEBHsISI OKeaHW4YecKasl, 3 — pacTsHyTasi, yTOHEeHHas] KOHTUHEHTaIbHAas;
4 — 30Ha BIMSHUS JJOKAJIbHOTO McTOYHMKA HarpeBa (JIMH); 5 — HanpaBieHue pacTsoKeHUs; 6 — JIOKaJdbHOE OXJIaXkIeHWe

BOAOM MNOBEPXHOCTU MOIAEINU

I[Ipy monroroBKe 3KCHEpUMEHTa BEIIECTBO Ha-
rpeBaeTcs B yCTAHOBKE IO OIpeAeeHHON TeMmepa-
TYPBI, TIPH YCIIOBUU TTOIepXKaHUSI (PUKCUPOBAHHOTO
TeMIIepaTypHOIO pexXuMa B JabopaTopuu (CM. puc. 4).
3aTeM HaYMHAETCS TPOILECC OXJIAXKIECHUsI pacIliaB-
JIECHHOTO MOJIeJIbHOTO BEIlIeCTBa — 00pa3yeTcsl KopKa
(MopgenbHas TuTocdepa), KoTopasi IIpUBapruBacTCsS K
MOPIIHIO U TIPOTUBOIIOJIOKHOM CTeHKE BAHHBI (CM.
puc. 4).

ITocse Toro Kak MozeabHas IUINTA JOCTATAET HEOO -
XOIUMOM ISl TAHHOTO KCIIEPUMEHTA TONIIUHEI (H B
OIMMCAaHUM BKCTIEPUMEHTOB), HAUMHAETCSI €€ TOPU30H-
TajlbHOE pacTsskeHue. [1pyu HeoOXOAMMOCTY CO3TaHMS
ocJ1abJIeHHOM Win 60Jiee MPOYHOIl 30HbI YACTh IUIATHI
BbIpe3aJiach MJIU JOITOJHUTEILHO OXJ1aXK1aJ1ach.

B naHHOM McciaeaoBaHUM B Psiie OMBITOB UCTIOb-
30BaJICsS JIOKaJIbHBIM McTOYHUK HarpeBa (JIMH),
KOTOPBI Ha 3Tare MoArOTOBKY 3KCIIEPUMEHTOB MO-
MelaJicsl B MOJEJIbHYI0 acTeHocdepy B HYXKHOI
JIOKAIIMA W BKJTIOYAJICS B HEOOXOIMMBIN MOMEHT B
npoliecce nposeneHus: akcrepumenrta. JIMH npen-
CTaBJISIET COOOU YCTPONCTBO, TTO3BOJISIIONIEE UMUTH -
pOBAaTh MESITEILHOCTh TOPSTICit TOUKU ITyTEM JIOKATb-
HOTO MOBBIIIEHUSI TEMIEPATYPhl U YBEJIMUYSHUS CTe-
MeHU TUIaBJICHUSI MOJIEJIbHOTO BellleCTBa.

B MoaeaupoBaHuu 6bUTM NPOBEACHBI TPU SKCIIe-
pUMEHTaIbHBIC cepuu (puc. 5).

e dopMmupoBaHue KpaeBoro miato Hatypanuct u
0anku bproc mipm mpoaBmkeHUM pU@TOBOIM 30HBI C

TEOTEKTOHUMKA Ne3 2023

KOHTUHEHTAJIbHOM KOpPHI B Tpelelibl OKeaHUYeCKOit
Npyd HaJIMYUM KPUBOJMHEWHON TIpaHULbl KOHTHU-
HEHT—OKeaH BCJIeACTBUE BhICTYIA (KpaeBoro IuiaTo)
KOHTMHEHTAJILHOM KOpHI (cM. puc. 5, a). I[Ipu atom
MPOUCXOIUT POPMUPOBAHUE 1IOBHBIX 30H InamMaH-
TrHa 1 JIabyaH B pe3yJibTaTe packoja IpeBHEel oKea-
HUYEeCKOI nmuTocdepsl U aKKpelMu 0ojiee MOJIOIOM
okeaHu4deckoir Kopbl Ha lOro-Bocrounom MHanii-
CKOM XpeO0Te B pe3y/ibTare CIpeIMHTa C IePEMEHHbI-
MU CKOPOCTSIMU.

e CronkHoBeHue IOro-Boctounoro Muauiickoro
CIIPEIMHIOBOIro XpedTa ¢ KPYIHOM MarMaTH4eCKOM
npoBUHIIMEN 1TTaTo KepreneH m oTneiseHe OT HEro
xpebTa BpoykeH (cM. puc. 5, 6).

o KoMOuMHUMpoOBaHHaAs cepusl, OOBEAMHSIONMIAS
packo KOHTUHEHTAILHOM TUTOCHEPHI, paCKOJ OKe-
aHMYECKOM JIMTOoCcdephl U CIPEIUHT HA HOBOM CIIpe-
JIMHTOBOM XpeOTe, pacKoJI KPYITHOM MarMaTu4ecKoi
npoBuHLMU T1aTo KeprejneH Ha aBa 6ioka: Kepre-
neH u bpoykeH (cM. puc. 5, B).

CEPUU BDKCITEPUMEHTOB

Cepuss No 1 — gpopmuposarue Kpaegoeo niamo
Hamypaaucm u 6auxu bpioc

IIponecc popMupoBaHUS IIPOUCXOIUT IIPH TIPO-
JIBVDKEHUU pUQTOBOIM TPEIIMHBI ¢ KOHTUHEHTAIb-
HOI1 KOpbI B OKEAaHUYECKYIO IIPY HATUYNK KPUBOJIN-
HEMHOI rpaHULIbl KOHTUHEHT—OKEaH.
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Puc. 6. [IpoaBukeHne TPELIMHBI C KOHTMHEHTA B APEBHIOI0 OKEaHMYECKYIO TUTOChEPY.
Dxcnepument Ne 2133: ;=2 X 1073 M; iy =3 X 1073 My A3 = 1.5 x 1073 m; ¥} = 2.15 X 1072 m/c; ¥, = 5 X 1075 m/c.
TTokazaHo (apabckue nudpbl): 1—6 — cTagnu sKCrepruMeHTa (BUI CBepXy); 7 — CTPYKTYpHast CXeMa I10 pe3yibTaTaM 3KCIepH-

MEHTA.

1—3 — murocdepa: 1 — KOHTUHEHTaJbHAS, 2 —OKeaHW4YecKasl IpeBHsIsA, 3 — OKeaHWYeckKasi HoBooOpa3oBaHHasI; 4 — ocinab-
JIEHHasl 30Ha PACTSIKEHUST B KOHTMHEHTAIbHOU TUuTOChepe; 5 — 30Ha 9KCTyMallMi MaHTUU; 6 — AeHCTBYIONIAst OCh CITPEIMH -
ra; 7 — 30HbI MOMEPEYHBIX CMEIIEHUIA; § — IPaHUIIBI MEXIy aKKPELIMOHHBIMU BajlaMu; 9 — HalpaBieHUe PaCTKeHUST

B »T10i1 cepum 3KCNepMMEHTOB IIEpBOHAYAIBHO
3a/aBajlaCh HepOBHasl TpaHU1IA MEXKIY MOIIIHOM KOH-
TUHEHTaJIbHON (TONMIIMHONW A;) U 0oJjiee TOHKOM
JIpeBHEUN OKeaHUYECKOM JIuTochepoid (TONIUHOM /,)
(cMm. puc. 5, a). IIpennonoxuTeIbHO, UMEHHO 0J1aro-
Jlapsi HEPOBHOCTU I'paHUIIbI C(POPMUPOBAIUCH TAKKE
CTPYKTYPHI, Kak riato HarypanucT u 6aHka bproc Ha
COMPSDKEHHBIX OKpanHaX ABCTpaIuu U AHTAPKTUIBI.

Hainee B mpeaenax KOHTUHEHTAIbLHOM JTUTOChEPHI
3aaBajlach OcJiabJieHHasi 30Ha, KOTOpasi COOTBET-
CTBOBAJIa YTOHEHHOM KOHTUHEHTAJIbHOM JInTOCchepe
Ha sTane pudTtuHra. OcnabaeHHas 30Ha TOMIUHOIM /5
CITy>KUjla MECTOM JIOKaJlu3aluu Xpynkux aedopma-
M1 B oceBoif 30He pudTa. B mTore cooTrHoIeHne
MOIIHOCTE ! pa3IMYHBIX y4aCTKOB MOJEIY ObLIO CJie-
nyrouee — A > h, > h;. 3aTeM BKITIOYAJICS 3JIEKTPO-
JIBUTaTENIb 1 HAUMHAJIOCh PACTSKEHUE ¢ HEOOJIbILIMMU
CKOPOCTSIMU, COOTBETCTBYIOIIIEE OYEHD MEIJIEHHOMY
cnpeauHry. Ilocie akkpeuuu mepBOro KpyMmHOIo
BaJia CKOPOCTb yBeJInurMBajiach. B utore, mocine yBe-
JIMYEHUSI CKOPOCTU, MPOUCXOAWJIU MEPECKOKU OCH
CIpeauHra, KOTopble TaK e CO3laBajii aCUMMET-
puIO MepBBIX BajioB, pa3dmBasa ux Ha dactu. Ilocie
MepPecKOKOB U (pOPpMUPOBAHUS €IUHOI OCU HAUMHA-
Jlach cTallMoHapHasi akKkpeuusi ¢ (PopMUpPOBaHUEM
MaJIo aMILIUTYIHOTO pelibeda.

Okcnepument Ne 2133. [ertanusauus JaHHOTO
npoliecca npuBeAcHa Ha oTorpadusix cTaguii 3Kc-
nepumenTa Ne 2133 (puc. 6, ctaguu 1—7):

— Ha cTaguu 1 mepBoOHavYalbHas TpEIIMHA 3apo-
IWUJach B TIpenesiax YTOHEHHOM KOHTUHEHTAJIbHOM
JmTocdepsl, IIOC/Ie Yero Hayajla pa3BUBAThCs B CTO-
POHY IpeBHEI OKeaHMIECKOM TUTOCHEPHI;

— Ha cTaauu 2 TpellrHAa pacKaablBaeT MOAEIbHYIO
JuTOoCepy OKOHYATEIBHO W BIOJbh Hee HauMHAaeT
dopMuUpoBaThCS TTePBHI aKKPEIIMOHHBIM BaJ,

— Ha cTtaguu 3 OblJIa yBeJIMUeHA CKOPOCTh PaCTSI-
xeHnd ¢ 2.15 X 107> m/c mo 5 x 1075 m/c;

— Ha ctaguu 4 (cM. puc. 6, 4) BUIHO, Kak IMOCIIe
U3MEHEHUSI CKOPOCTU PACTSKEHUST MIPOU3OIIET PSII
TMEPECKOKOB CIPEAMHTOBOM OCH 1 Hadasl (hOPMUPO-
BaTbCsl MAJIOAMILTATYIHBIN pesibed MOAESTBHOM KOPHI;

— Ha CTaJuU 5 IPOIOJIKMUIOCH HapallBaHUE MO-
JIOIOM KOPBI — HAa4yaJlo M3MeHeHUs pebeda;

— Ha craguud 6 — UTOr JJIATEILHON aKKpPELWH,
MaKCHUMAaJIbHO MTPUOJIVKEHHBIN K IIPUPOITHOM Kap-
TUHE;

— Ha cTaauu 7 B pe3yJibTaTe HapalluBaHUS MOJIO-
IO KOPBI 00pa30BaINCh IBa KPaeBbIX IUIaTo, Chop-
MUPOBABIIUXCSI BCIAEACTBUE MPOXOXICHUS PUGTO-
BOM TPELIMHBI Yepe3 UCKPUBJIIEHHYIO TPaHUILy KOH-
TUHEHT—OKEaH.

B nponecce nponBmzkeHNsT pU(TOBOIl TPELINHBI
OT KOHTMHEHTA B Mpeaesibl IPEeBHEN OKEaHUYECKOM
JuTocdephl U TOCIeAYIOIIWIA YIbTpaMeIJICHHBI! cripe-
IWHT TOpUBEIU K (OPMHUPOBAHUIO CONPSKEHHBIX
IIOBHBIX 30H AnamanTuHa—JlabyaH.

Cepusi No 2 — packoa KpynHoil 8yAKAHUHECKOl
nposunyuu ¢ pazoeseruem niamo Kepeenen
u xpeoma bpoyken

B cepun Ne 2 sKCIepuMEHTOB MOAEIMPOBAIOCH
opMupoBaHMe KPyITHOI MarMaTHIeCKOM MPOBUHIINHI
KepreneH u mocnenyroimii ee packoil B pe3yiIbTare

TEOTEKTOHUKA Ne3 2023
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Puc. 7. BzaumopeiicTBue CripequHIOBOTrO XpedTa ¢ KPYyMHOW MarMaTU4yecKoi MPOBUMHIMEN W OTAEJIEHUE MarMaTu4eckKoro

xpeoTa.
Dkenepument Ne 2188: 71, =2 x 1073 m; V; =3 x 107> m/c).

ITokazano (apabckue uudpsl): |—5 — craguum 3KcriepuMeHTa (cjieBa) U COOTBETCTBYIOIIME CTaAUSIM CTPYKTYPHBIE CXEMBbI

(cipaBa); 6 — CTPYKTYpHasi cxeMa pernoHa MCCIeI0BaHMIA.

T'eonmornueckue ctpykryphl: [1K — mrato Keprenen; FOITIK — KOxnas npounius riato Keprenen; Xb — xp. BpoykeH;
KIT — xotnnoBuHa I1ept; P3/1 — paznomHuas 3oHa Jluamantuna; P3J1 — pasznomHas 3oHa JlabyaH; BD — 6anka Dman, KB — koT-

sioBuHa DHuepou; TIID — tpor npuHuecchl EnuszaBersl.

1—2 — nutocepa: 1 — okeaHUueckast ApeBHsIsI, 2 — OKeaHUYecKasi HOBOOOpa3zoBaHHasl; 3 — MarMaTuyeckasi pOBUHLIMS;
4 — neicTByIOIIAsl OCh CIIPEAUHTA; 5 — 30HbI MTOMEPEYHbIX CMEILIEHU; 6 — TPaHUIIbI MEXIy aKKPEILIMOHHBIMU BajlaMu; 7 —

HaIrpaBJICHUEC PACTSAKECHUSI, E— ropsa4dasi To4uka

CTOJIKHOBEHMS CO CIIPEIWHTOBBIM XpeoToM. Tepmu-
yeckasi aHOMaJIus, CBSI3aHHasi ¢ aKTUBHOCTBIO TOPSI-
yeil TOUYKHU, co3daBajiach JIOKAIbHBIM HCTOYHUKOM
Harpesa (JIMH), koTopslii IpUBOAMII K IIOBBIIIIEHHO -
MY TUIABJICHUIO MOJEILHOTO (B MPUPONE — acTeHO-
chepHOro) BelllecTBa U U3JUSTHUIO pacrijiaBa Ha Mo-
BEPXHOCTb MOIENH, T.e. POPMUPOBAHUIO MarMaTH-
YeCKOM MPOBUHIIUU (CM. puc. 5, 0).

M HTEeHCUBHOCTL TEPMUYECKOI aHOMAJIMU U, Clie-
JIIOBATEJIbHO, pa3Mepbl MArMaTUYECKOI IPOBUHIINY B
SKCIEepUMEHTaX MOXHO BapbuMpoBaThb. B mpoiiecce
pacTsoKeHUST U IIPOABIKEHUST PUGTOBOM TPEeIIUHbI
CIIPEIMHTOBOTO XpebTa B Mpeneibl TOM HOBOOOpa-
30BaHHOM MPOBUHIIMK OHA pa3iesisiach Ha ABE YaCTH.

Okcnepument Ne 2188. IIpu moaroToBKe 3KCIIe-
puMeHTa B IepBOHaYaIbHOI MOIENIbHOI TuToCchepe
3aJaBajiu paspe3 (LIEHTP 3apOXIEHUsI TPEeLIUHbI)
(cm. puc. 5, 0). lanee Bkmovanu JIMH, umutupyio-

TEOTEKTOHUMKA Ne3 2023

MU TOPSTIYIO TOYKY U (pOPMUPYIOIINIA MarMaTnde-
CKYyI0 ITpoBUHIIMIO (rTociie ee ¢opmupoBaHus JIMH
BbIKJTIOUan) (puc. 7, ctagus 1).

3aTeM B MOJI€JIM HAyaJloCh pacTsikeHue. Tpemu-
HbI HaYaJii TIpOJIBUraThCs U3 pa3pe3a B 00€ CTOPOHHI,
K OOKOBOIi CTEHKE YCTAaHOBKM M K MarMaTHM4eCKO
nposuHuuu. Korma TtpemwmHa npocturia o0JacTu
MarMaTu4yeckoil MpOBUHIIMU, HABCTPEUy €, ¢ Ipy-
roii CTOpOHBI, Hayajia pa3BUBaTbCS Ipyrasi TpelliuHa.
3aTteM mepBasi TpelIMHA PacKoJiojla MarMaTU4eCKyo
MPOBUHIIMIO U COEIMHUIIACH CO BTOPOIi (CM. puc. 7,
cragus 2).

ITocne aToro OnL1 moBTOpHO BKIouYeH JIMH c
MEHbIIIEll MHTEeHCUBHOCTBHIO HarpeBa (CM. puc. 7,
cragus 3).

IToBTOpHOE BKItoyeHue JIMH nmutupyet nepuo-
IUYHOCTh akTHMBHOCTU IumtoMa KepreneH. Harpes
U3MEHII B MOJIEJIM TEOMETPUIO PUMDTOBOM TPEIIMHBI
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u nociie BeikmoyeHus JIMH or MmarmaTuaeckoii mpo-
BUHIIUM OTKOJIOJNCSl Y3KWI BBITSHYTHIM (DparMeHrT,
KOTOPBII B MPUPOJIE COOTBETCTBYET XpeOTy bpoykeH
(cm. puc. 7, cragus 4).

[anee B Momenu BOOJb €OIWHOM OCH CIIpPEIWHTA
dopmupoBanack HoBasi OKeaHHM4eCcKasl Kopa, pasiae-
Jstroiast xp. bpoykeH u mato KepreineH. AMiuintyna
dopmupylolierocst peiabeda u ero pa3max IIpu 3TOM
YMEHBIIWJINCh aHAJIOTUYHO W3MEHEHUIO peibeda
MNpPU YBEJIMYEHUU CKOPOCTHU pacTsKeHUs (CM. puc. 7,
craguu 4, 5).

DTOT 3KCIIEPUMEHT IEMOHCTPHUPYET CJIOKHOCTH
IJINTEILHOTO B3aMMOIEHCTBUSI CPpEeIUHHO-OKEaHU-
YeCKOTO XpebTa ¢ KpyIMHOM MarMaTU4eCcKOMi MPOBUH-
LMEH 1 5BOIIOLIMIO IIOAOOHOrO IIpoliecca Ha IpUMe-
pe IOro-Bocrounoro Mumuiickoro xpedra M miaaTo
Keprenen npu nepuoanyeckoil IIIOMOBOI aKTHUB-
HOCTH.

Cepusi No 3 — KomMOUHUPOBAHHAS

OkcnepumenT Ne 2210. B oroli cepuu 3amaBaiach
Kak ocjiabjieHHasi 30Ha U U30THYTasl 'paHuIa KOHTU-
HEHT—OKeaH, TaK M ropsyas Touyka (cMm. puc. 5, B).
M3yuanoch 3apoxaeHue U pa3BuThe pUMTOBBIX Te-
IIIMH B TIpoliecce packojia KOHTUHEHTAJbHOU 1 OKe-
aHMYEeCKOM auTocdephl, a TakKXKe MarmMaTU4decKou
MpOBUHLIMHU (puc. 8).

OcnabneHHas1 30Ha HeoOxonuMa IJIs1 JIOKaJjini3a-
UM 30HBI pacTsekeHusi. OHA COOTBETCTBYET 30HE
CUJIBHOTO YTOHEHHUSI KOHTUHEHTAIbHOMN JTUTOCHEPHIL.
Ilepen HayajioM pacTsSDKEHUSI BKIIIOYAJICS JIOKaab-
HBIi MCTOYHMK HArpeBa, UMUTUPYIOIIUNA TOPSIYIO
TOUYKY. 3aTeM HAauMHAJIOCh pacTsLKEHUE MOAEIM (CM.
puc. 8).

Puc. 8. Moaenb pazButust pudToBOil TPEIIMHBI B IIPO-
1ecce ee MPOABUXKEHUSI ¢ KOHTUHEHTA B MPEIeIibl IPEeB-
Hell okeaHu4ecKoi JuTocdepbl NpU ASUCTBUU ropsiueit
TOYKM C NAJbHEUIIMM PacKOJIOM MarMaTU4yecKoil Mpo-
BUHIIMHA.

Denepument Ne 2210: Ay =2 X 1073 m; 7y = 3 X 1073 m;
hy=15x% 1073 m; ¥, =3x 107 M/c; V=5 x 107 m/c.
Teonmornueckue crpykrypol: IIK — mmato Keprenew;
IOIIK — KOxHas npoBuHuus ruiaro Keprenen; Xb —
xpebet bpoyken; KII — kotnosuna Ilept; P3J1 — pas-
noMHas1 3oHa [uamantuHa; P3J1 — pasnomHast 3oHa Jla-
oyaH; BD — 6anka DmaH; KD — xormoBuHa DHuepowu;
TIID — tpor npuHliecchl EnnzaBeThl.

IMokaszaHo (apabekue umdpsl): 1—6 — craguu SKCrepu-
MeHTa; 7—8 — CTPYKTypHBIE CXeMBI: 7 — TI0 pe3yJbTaTaM
9KCIIEPUMEHTA, 8 — IO reoJIoro-reou3nIecKuM JaHHbIM.
1—3 — nutocdepa: 1 — KOHTUHEHTaJIbHAs, 2 — OKeaHU4Ye-
cKasl ApeBHsIsI, 3 — OKeaHMWYecKasi HOBOOOpa3oBaHHasl;
4 — ocnabieHHasl 30Ha PaCTSKEHUsT B TIpejiesiax KOHTU-
HEHTaJIbHOI TnTOChephl; 5—& — 30HA: 5 — MHTEHCUBHOTO
BJIMSIHUSI TOPSTYEil TOUKM TIPU aKKPELUU, 6 — UBIUSTHUS
ropstyeii TOYKM, 7 — ACMCTBUS rOpsTIeii TOUKH, § — KCTY-
Mauuu MaHTuu; 9 — neiicTByoas ochb cripeauHra; 10 —
30HBI TTONIEPEYHBIX CMEIIEHUI; [/ — TpaHUIIBI MEXIY aK-
KPELIMOHHBIMM BajlaMu; 12 — HaIpaBJIeHUE PacTSKeHUs
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Ha ctagumu 1 moka3zaHo, KakK TpellHa 3apoauiiach
B Mpedeax OcCJabJIeHHOM 30HbI, W, MPOJBUTAsICh,
IpeojoJjiejia MOACAbHYI0O MCKPUBIICHHYIO T'pPaHUILY
KOHTUHEHT—OKEaH, JOCTUIJIA MarMaTUIeCKOI Mpo-
BUHIIMY U MpoIiUia yepe3 Hee (CM. puc. 8, cramus 1).
DT IpoLEeCChl BO3HUKIIU Cpa3y Mocjie NepBoHaYaIb-
HOTO pa3pylieHUsI MOAENIbHOM TuToChephl 1 06pa3o-
BaHUSI pUPTOBOI TPEILIVHBI.

Ha ctagum 2 o6paszoBanachk eqrHast OCh pacTsiKe-
HUsI, B TOM YUCJIe B Mpeaeiax MarMaTU4IecKoil Tpo-
BUHIMU (cM. puc. 8, ctanus 2). Bmonbs Hee Havajloch
HapallliBaHWe MOACIbHOM TuTocdephl. Tak ke Gbl1a
yBEJIMYEHA CKOPOCTh PACTSIKEHMST, KOTOPasi COOTBET-
CTBOBaJia aTamy 6oJiee OBICTPOTO CIIPEAMHTA.

Mexny ctanussMu 2 1 3 OblJIa ITTOBTOPHO BKJTIOUE-
Ha ropstyast TO4ka, ¢ MeHbIlIeii THTEeHCUBHOCTBIO Ha-
rpeBa, YeM B HavaJyie SKCIieprMeHTa (CM. pHC. 8, cTa-
oun 2, 3).

Ha cragum 4 B o61acTu AeliCTBUS TOpSIYE TOUKU
chopMHUpPOBaIaCh OCh CIIpeAMHTA (CM. pUC. 8, cTanusd 4).

I1pu cpaBHeHUM cTanuu 4 co ctanueii 2 HabIoa-
eTCsI, KaK TopsiJasi TO9Ka CO3JaeT HEOTHOPOIHOCTD B
yurocdepe, IpuTIrnBast K cede pudTOoBYIO 30HY U
M3MEHSISI TeOMETPUIO CIIPEAMHIOBOI ocH. IToka3aHo,
YTO aKKpELIMOHHBIE BaJIbI B IIpeaenax aeicteusa JIMH
MEHBIIIe IO CPAaBHEHUIO C BaJaMU, 00pa3yoIIuMUCS
B YCJIOBUSIX CTAlIMOHAPHOTO CIIPEAWHTA BAAJIU OT T'O-
pstdeii TOUKM. DTO CBSI3aHO C YMEHBIICHIEM TOJIIIIM -
HBI 1 TPOYHOCTHU JTUTOCHhEPHI B OKPECTHOCTH (PYyHK-
LIMOHMPOBAHUS TOPSIYCii TOYKH.

Ha ctagnu 5 B Momeu mpoOr301ILI0 TTOJTHOE OTHE-
JieHue xpeota bpoykeH ot riato KepresieH (cm. puc. 8,
cragus 5). Ilepexon oT MoaeabHBIX TOAHATUI Kep-
rejeH u bpoykeH K HOBOOOpa30BaHHOI OKeaHWYe-
CKOM Kope (pUKCUpyeTCcs TPYOBbIM pacuJIeHEHHBIM pe-
JIbe(POM, aHAJIOTOM KOTOPOTIO B IIPUPOJE SIBJISIIOTCS
xpebder Bumiabsmc (cm. puc. 1, mpodmmu VII-VII',
VIII-VIII') u tpor O6b (puc. 1, mpodunu I-I',
II-II"), coorBeTcTBeHHO. Penbed HOBOOOGpa3zoBaH-
Hoit Kopbsl Ha FOTo-BocTounoro Muamnitckoro xpedra
XapakTepu3yeTcsl c1adoit M3pe3aHHOCThIO (CM. pHC. 8,
craguu 6, 8).

Ha cragum 6 mokasaHo, 4TO OCh CIIpEIMHTA TO-
CTEIIEHHO CTPEMMTCSI BBIIIPSIMUTHLCS, a TpaHCHOPM-
HBIE Pa3JIOMbl U3MEHSIOT CBOIO IUIMHY BCJIEACTBHE
pa3HOHAIIPaBJIEHHBIX JIOKAJBbHBIX IIEPECKOKOB CIIpe-
JVHTOBOM OCH.

PesynbraTthl mpoBeAEHHOTO (HPU3MYECKOTO MOJe-
JIMPOBAHUS TIOKA3bIBAIOT XOPOIIIEEe COOTBETCTBUE CO
CTPYKTYPHOI CXEMOM, ITOCTPOEHHOW II0 I'eO0JIOro-
reousnyeckum JaHHBIM, U C 3TarnaMu (opMUpOBa-
HUS UCCIIEAYEMBIX CTPYKTYp (CM. puc. 6, cM. puc. 7,
CcM. puc. 8).

OBCYXIEHMUE PE3VYJIIbTATOB

CTpyKTYpHBII TUIaH U pachpeacacHe aHOMalb-
HBIX TeO(pN3NMIECKUX TT0JIei ABCTpano-AHTapKTHIE-
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CKOro cekTopa MHIMIICKOTO OKeaHa OTpaXkaeT CIOXK-
HYIO KapTUHY CTPOEHMS THA U DBOJIIOLIMU JIMTOCPe-
pol. B pe3ynbraTe IpoBeaeHHOro HaMu (PU3MIECKOrO
MOJIEIMPOBAHUS MOJyYeHa HEIIPOTUBOPEUNBAsT MO-
Ielb (pOpMUPOBAHUS OCHOBHBIX CTPYKTYp peruoHa
ncciienoBaHusi. PazpadoranHast (pu3nueckast MOAEIb
sBomonnu cTpykTyp FOro-Bocrounoro cekropa MH-
JUICKOro OKeaHa OTpaXKaeT HECKOJIbKO CTaauii pa3-
BUTHUSI CTPYKTYp PErMoOHa, KOTOpHIEC 3aredaTieHbl B
COBpPEMEHHOM MOPGOCTPYKTYPHOM TLIaHE.

e 1-as cTagus BKJIIOYaeT JIUTEbHOE TUIIep-pac-
TSDKEHUE M PACKOJI €IMHOro ABCTpPalo—AHTapKTU-
YeCKOTo OJIOKA KOHTMHEHTAIbHOII auToCchephl U
MpOJBMKEeHUE PUMTOBOI TpelIMHBI Ha 3amaj B Ha-
MpaBJIeHUU K oKeaHy. JlaHHasg Moneib pa3BUTUS
pUdTOBOIT 30HKI TIOATBEPKAACTCI Pe3yabTaTaMMt CO-
BPEMEHHBIX HCCICAOBAaHMM MAarHUTHBIX JIMHEWHBIX
aHoMauit [38] 1 mpoBeaeHHOIT HAMU CepUU DKCIe-
PUMEHTOB, B paMKaX KOTOPOI TpeIlrnHa 3apoxiIa-
JlJacb Ha KOHTUHEHTE W IPOJBUTajach B CTOPOHY
OKeaHa.

e 2-ag cramus OIpeneisieTcs BIUSHUEM Tropsyei
TOUKM, IpUBeAIIeMY K (DOPMUPOBAHUIO KPYIHOM
MarMaTHM4ecKoil IIPOBUHILIMM, B KOTOPYIO BXOIST
nnato Keprenen n xpedet bpoykeH. B skcniepumen-
TaJIbHOM MOJEJIN B KQUe€CTBE ropsiueii TOUKM UCIIOJb-
30BaJICA JIOKAJILHBIM UCTOYHUK Harpesa, IO3BOJISIIO-
II1I1 BApbMPOBaTh TEMIIEPATypy U CTENEHb IJIaBJIe-
HUSI acCTeHOC(MEepHOTO BEIIECTBA.

e 3-g cTamus OIpeAcssieTcs IIPOABIKEHIEM pUd-
TOBOI 30HbI B CTOPOHY APEBHEN OKEAHUYECKOM M-
Toceprl, 00pa3oBaHHOI pu otaeaeH MHaAUM OT
ABcTpao—AHTapKTUYECKOro KoHTHUHeHTa. Kak mo-
Ka3ajo MPOBEACHHOE MOJEIMPOBAHUE, B YCIOBMSIX
IrpaHULIbI KOHTUHEHT—OKEaH 3TO MOTJIO IIPUBECTU K
(GOpPMUPOBAHUIO CONPSIKEHHBIX KPaeBbIX CTPYKTYP
ninato Hatypanner n 6ankm bproc.

e 4-ag cramus XapakTepusyeTcs pU(TOreHHbIM
pa3pylieHreM ApeBHEI OKeaHNIECKOM JINTOC(ephl 1
dopmupoBanmeM HoBoro FOro-BocTounoro Muomii-
CKOTO CPeIMHHO-OKEaHUYECKOTro XpedTa ¢ yIbTpa-
MEIJIEHHBIMU CKOPOCTSIMU cIIpeauHra. MecTo 3aj1o-
KEHHS 3TOro xpedra PUKCUpYyeTCs B Pe3KO pacuie-
HEHHOM peyibede U CIOXKHON cUcTeMe TOMHATUN U
BITQJVIH, XapaKTePU3YIOIINX pa3JIOMHBIe 30HbI JIna-
MaHTHUHAa 1 JlaGyaH, a BpeMs Hayaja CIIpeInHra 3a-
MMeyaTjJa€HO B KapTUHEC JUHENHBIX MAaTHUTHBIX aHO-
MaJui.

® 5-as cramysl SBOJIIOIIMU OTIpeNeIsieTcs Iepece-
YeHUEeM CITPEIMHIOBOTO XpebTa ¢ KpyIHOM Marma-
TUYECKOM MPOBUHIIMEH, B pe3yJibTaTe yero oHa Oblia
pasiesieHa Ha JIB€ YacTH, IPEICTaBIeHHbBIE CTPYKTY-
pamu mato KepreneH u xpedta bpoykeH. I'panuia
packoua mato KepreneH dukcupyrorcs Tporom O6b,
OrpaHMYMBAIONIINM C fora xpebdetr bpoykeH m comps-
KeHHOIl eMy cuctemMoii MopdocTpyKTyp Buibsmc-
JlabyaH Ha ceBepO-BOCTOYHOI oKpanHe ruraTo Kep-
TeJICH.
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e 6-as cTamMsl DBOJIIOLIMY CBsI3aHa C aKKpelueit
kopbl Ha IOro-Bocrounom WMHmuiickoM xpedTe u
YOQJIEHUU OPYT OT Apyra (pparMeHTOB, EAVHON Mar-
MaTHUYeCKOM MPOBUHILIMU.

O0benMHeHUEe pe3yabTaTOB MOACIMPOBAHUS U
ycioBuii (hOpMUPOBaHUSI OTHEIbLHBIX CTPYKTYp B
paMKax eI1MHOI 3BOTIOLMOHHON KApTUHBI TTO3BOJIN -
JIO TIOJIYYUTh OOIIYI0 3KCIEPUMEHTATBHYIO MOJIEb
¢opMUpOBaHUSI OCHOBHBLIX CTPYKTYp PErMOHA MC-
CJIeIOBaHUSI, COOTBETCTBYIOIIYI0 MMEIOIIUMCS Te0-
JIOTO-Te0(PU3NYECKUM JaHHBIM.

BbIBOJbI

Ha ocHoBaH1M reoyioro-reou3nyeckux TaHHBIX
aBTOpaMu paspaboTaHa Moelb 3Boouuu MHmo-
ABcTpano-AHTapKTHYECKOTO ceKTopa MHmmiickoro
OKeaHa, B KOTOpOii (popMUpOBaHUE pEeTMOHA UCCIIe-
JOBAaHWUS pa3fejeHO Ha OCHOBHBIE CTPYKTYPBI U TIPO-
BelcHO (PM3MYECKOe MOIEIMPOBAHME IIpollecca MX
obpa3oBaHUsl.

1. JI1s1 BBIOEJIEHHBIX CTPYKTYP OBIIIN OIpee/IeHbI
OCHOBHBIE (DAKTOPHI, HEOOXOTUMBIE ST UX POPMHU-
poBaHUSI:

— COTIpsKeHHBIE CTPYKTYphI AmmamanTnHa—J1a0y-
aH c()OpMUPOBAJIMCH B pe3yibTaTe NepephiBa B IIPO-
LIECCE PACTSIKEHUS;

— compsikeHHble Tiato Hatypamuct n Bproc ot-
paxalioT nepBOHAYaJbHYIO HEPOBHOCTb TIPaHMUIIBLI
KOHTUHEHT—OKEaH;

— B3aMMOJIEMCTBUE Pa3BUBAIOIIETOCS CPEIUHHO-
OKEaHMYECKOIro xpebTa ¢ MarMaTu4eCcKOM MPOBUH-
e otoensiet xpedbet bpoykeH ot maro KepresneH.

2. IlpoBeneHHOE (pU3NMYECKOE MOIECIUPOBAHUE
npoiiecca (POPMUPOBAHUSI CTPYKTYp OCHOBAHO Ha
CTpyKTypooOpasyloiux (pakropax. Ha BeineneHHbIX
CTagusIX MMOKa3aHBI 3Tallbl 3BOJIOLIUN UCCISAYEMOTO
pernoHa. KoMIleKCHOe H3ydyeHHWE PaCKpPBITUS U
spomonnn KOro-BocrouHoro cekropa Mumuiickoro
OKeaHa 00beIMHUIIO IPOBEICHHBIEC 9KCIIEPUMEHThI U
MOKAa3aJI0 XOpolliee COOTBETCTBUE IIPEAIaraeMoii MO-
JIeJIN 9BOJIIOLIUN PETUOHA.

baazooapnocmu. ABTophbl 6j1arogapsT pelieH3eHTa
o.r.-m.H. A.A. Ileitiee (T'MH PAH, r. Mocksa, Poc-
CcHsI) U aHOHMMHOTO PElLIEH3eHTa 32 KOHCTPYKTUB-
Hble 3aMmevyaHuss W pemakropa M.H. IlymmenoBy
('H PAH, r. MockBa, Poccust) 3a TimaTeabHoOe pe-
JaKTUPOBaHMUE.
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Structure Formation of the Southeast Indian Ridge at the Early Stages of Development:
Physical Modeling
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The authors of the article studied the features of the structure formation of the earth’s crust in the early period
of the formation of the Southeast Indian Ridge, associated with the separation of Australia from Antarctica
and the advancement of the rift zone to the west within the ancient oceanic lithosphere towards the large
magmatic province of Kerguelen, formed by the activity of the plume of the same name. The separation of
Australia and Antarctica covered a long period of continental rifting (~160—80 Ma), which then turned into
ultra-slow spreading (~80—45 Ma), then into slow spreading (~45—40 Ma) and then into stationary spreading
at average rates (after 40 Ma). The advance of the rift zone towards the ancient oceanic lithosphere gave way
to the accretion of young oceanic crust on the emerging Southeast Indian spreading ridge. The early stages of
development of the young spreading ridge are captured in the modern structural plan of the study region. The
advance of the rift zone from the continent into the boundaries of the ancient oceanic lithosphere led to the
formation of the Naturalist Plateau and the Bruce Bank near the Antarctic margin. The split of the ancient
oceanic lithosphere and the formation of a young crust on the Southeast Indian Ridge led to the formation
of conjugated Diamantina and Labuan suture zones, fixing the position of the initial rift split. The transition
from ultraslow spreading at the initial stage of oceanic crust formation to stationary spreading with medium
velocities is clearly recorded in the change in the irregularity of the accretionary relief. The Southeast Indian
Spreading Range westward collided with a large igneous province during the formation of the Kerguelen Pla-
teau and separated the Broken Range from the plateau. The authors carried out physical modeling of the con-
ditions for the occurrence of rifting and spreading processes, as well as structure formation in the region of
the Southeast Indian Ridge.

Keywords: geology, tectonics, igneous province, hotspot, Southeast Indian Ridge, Kerguelen Plateau, Broken
Ridge, Indian Ocean evolution, physical modeling
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