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IIpoBenen aHaMM3 reOAMHAMUYECKHUX YCIOBHH (DOPMHUPOBAHHS KPYIHBIX MOJNEH CHOTYMEHOBBIX IeTMa-
TUTOB ¢ JTUTHEBBIMU U KoMiuiekcHbIMH (Li, Cs, Ta, Be, Sn) MecToposkieHHSIMH peAKNX METAIIOB B Ipeenax
IlenTpansHO-A3HaTCKOTO CKJIAYATOrO rosica. J{jist O0IbMMHCTBA H3yYeHHBIX TT0JIeH YCTaHOBIICH 3HAYNTENEHBIH
BPEMEHHOM pa3pbIB (OT NMEPBBIX AECATKOB IO COTEH MUJUIMOHOB JIET) MEXIY CIOXYMEHOBEIMH NETMaTUTaMH 1
OOBIYHO CUUTAIOIIUMUCS MAaTEPUHCKUMH TPaHUTAMH, C KOTOPBIMH OHH IPOCTPAHCTBEHHO aCCOLUUPYIOT, YTO
yKa3bIBaeT Ha I1e7ec000pa3HOCTh BIJIETIEHHS CAMOCTOSTENBHOTO IETMaTUTOBOTO 3Tama B HCTOPUH MarMaTH3Ma
psiia HErMaTHTOHOCHBIX CTPYKTYp LlenTpansHoit A3un. Bo BpeMeHHOM HHTEpBaie OT JOKEMOPHS 0 TTO3JHETO
ME303051 yCTAaHOBJICHA TECHAs CBSI3b KPYITHBIX MOJIEH CIIOAYMEHOBBIX ETMAaTUTOB C 0OCTAHOBKAMH PACTKECHHUS
KOHTHHEHTAIBHOI TUTOC(HEepH, KOTOPBIE MPOSBIISIOTCS JIHO0 B BUIE 30H JOJITOXUBYIIHUX NTyOMHHBIX PAa3IOMOB,
OrPaHNYMBAIOIINX TPOTOBEIE (PU(TOrEHHBIE) CTPYKTYPBI, HOIBEPTIIHECS MpoLeccaM TEKTOHOMarMaTuaeckon
AKTHUBH3ALHHU, MO0 B BHJE MMOCTKOUIM3HOHHBIX 30H CIBHIOBO-pa3iBUIOBBIX Aedopmanmii. Takum obpasom,
KPYTIHBIE TIOJIS CTIOYMEHOBBIX MIETMAaTUTOB MOTYT CITY’KHTh HHIUKaTOPOM OOCTaHOBOK PACTSHKEHUSI KOHTHHEH-
TanpHOH IuTOC(hepsl. BaskHbIM OmaronpusTHEIM (haKTOpOM I 00pa30BaHMS PEAKOMETAIUIBHBIX MErMaTHTOB
SBIIACTCS TO, YTO OOBEAWHIET OOCTAHOBKM KOJUIM3HOHHBIX 30H M KOHTHHEHTANBHBIX PU(TOB, a UMEHHO Ha-
JIMYHe OCTATOYHO MOIIHOI 3pernoi KOpHl, paccekaeMoi ITyOOKOIPOHHUKAONIMMHY (BIUIOTH 10 BEPXHEH MaH-
THH) JJIUTEIBHO IEHCTBYIOIMNMH Pa3IOMHBIMH 30HAMHU, 00JICTYaIOIIMH BO3AEHCTBIE ITyOHHHBIX HCTOYHUKOB
SHEPIuy U BELeCTBa Ha KOPOBbIE OYark PaHUTO- U IIErMAaTUTOO0Pa30BaHMSL.

Jlumuil, cnooymen, neemamumul, 2paHUMHO-NESMAMUMOBble CUCHIEMbL, 2e0XPOHON02US, KOLIU3US, PUdh-
moeenes, Llenmpanono-A3uamckuii ckiaduamulii nosc.

LARGE FIELDS OF SPODUMENE PEGMATITES IN THE SETTINGS OF RIFTING
AND POSTCOLLISIONAL SHEAR-PULL-APART DISLOCATIONS
OF CONTINENTAL LITHOSPHERE

V.E. Zagorsky, A.G. Vladimirov, V.M. Makagon, L.G. Kuznetsova, S.Z. Smirnov,
B.A. D’yachkov, I.Yu. Annikova, S.P. Shokal’sky, and A.N. Uvarov

The authors analyze the geodynamic settings of large fields of spodumene pegmatites hosting Li and com-
plex (Li, Cs, Ta, Be, and Sn) deposits of rare metals within the Central Asian Fold Belt. Most of the studied fields
show a considerable time gap (from few tens of Myr to hundreds of Myr) between the spodumene pegmatites
and the associated granites, which are usually considered parental. This evidence necessitates recognition of an
independent pegmatite stage in the magmatic history of some pegmatite-bearing structures in Central Asia. The
Precambrian—Late Mesozoic interval is marked by a close relationship between the large fields of spodumene
pegmatites and extension settings of continental lithosphere. They occur either as (1) zones of long-lived deep
faults bordering on trough (rift) structures experiencing the tectonic-magmatic activity or as (2) postcollisional
zones of shearing and pull-apart dislocations. Thus, large fields of spodumene pegmatites might serve as indica-
tors of continental-lithosphere extension. Important factors favoring the formation of rare-metal pegmatites both
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in collision zones and continental-rift settings are the presence of thick mature crust dissected by long-lived,
deeply penetrating (down to the upper mantle) fault zones. They ease the effect of deep sources of energy and
substance on crustal chambers of granite and pegmatite formation.

Lithium, spodumene, pegmatites, granite—pegmatite systems, geochronology, collision, rifting, Central
Asian Fold Belt

BBEJAEHUE

Hecmotps Ha mo0OanbHBII SKOHOMUYECKUI KPU3UC U CUCTEMHYIO CTAarHAIUIO MPOMBIIIIEHHOTO IpOU3-
BOJICTBA, MUPOBOH PBIHOK JIMTHUS YCTOMUUBO pa3BUBacTCs. B nepByto ouepenb 3TO CBSI3aHO C 3IEKTPOXUMHUYEC-
KOW SHEPTeTUKONW HOBOTO TOKOoIeHus [ Bnagumupos u ap., 2012; JIsxoB u ap., 2012]. B nacTosimiee BpeMs rnaB-
HBIM UCTOYHUKOM JIUTHSI SBJISIOTCS TMAPOMUHEPATIbHBIE MECTOPOXKACHUS, OIHAKO UHTEPEC K TPAAULIMOHHBIM
MECTOPOXK/ICHUSM CIIOAYMCHOBBIX IIETMATHUTOB COXPAHICTCS M ke HEYKJIOHHO Bo3pacTaeT [Bramumupor u
ap., 2012; Kesler et al., 2012]. B aToli cBsI3u akTyansHOM po0IIeMoii ABIIsieTCs pa3paboTka KPUTEPHEB MTPOTHO-
3UPOBaHUS KPYIHBIX MOJIEH CIIOTyMEHOBBIX MErMaTUTOB Ha ITYOMHHBIX YPOBHSAX 36MHON KOPBI, a TAKXKE OLIEH-
Ka UX WHIUKAaTOPHOM 3HAUMMOCTH JUIS ONpPECNCHUS T'eOJUHAMHYCCKUX YCIOBHH (DOPMHPOBAHMS I'PaHUTHO-
MIErMaTUTOBBIX CUCTEM.

CronyMeHOBbBIE MErMaTUTHI SIBIISIOTCS CHIEU(PUYECKAM TUIIOM MarMaTHYecKuX OOpa3oBaHHiA, B KOTO-
PBIX JINTHH — TUIWYHBIN PEAKHUNA 3IEMEHT — MPHOOPETaeT CTaTyC MOPOI00OPa3yIOIIETo 3IEMEHTA U B ITOH
POJIM YCIIEITHO KOHKYPHUPYET ¢ HaTpUEM U 0COOeHHO KaiueM [3aropckuii u ap., 1997]. Cogepxanns Li,O B
CHOAYMEHOBBIX METMATUTAX COCTABIIAIOT MIEPBBIE MPOIICHTHI, JOCTUTAsI B OTAEIBHBIX yuacTkax Ten 3—4 mac. %.
Crounb BBICOKas (3KCTpEeMasibHasA) CTENIEHb KOHIICHTPUPOBAHUS JIUTHUS, B3PHIBHOM MM JTABUHHBIN XapakTep 000-
raieHusi CloyMEHOBBIX IEIMAaTUTOB JIMTUEM 10 CPABHEHHIO CO BCEMHU NPENIIECTBYIOIMMHI UM YWIEHAMH 3BO-
JIOIUOHHOW 1IETIOYKH B IPaHUTHO-TNIETMATUTOBBIX cucTeMax (Ha 1.5—2.5 mopsijaka), a Takke 3HaYUTEIbHbIC
00BEMBI IETMATUTOBLIX TeJ TPEOYIOT, OYEBHIHO, OCOOBIX T'€OJOTNIECKUX YCIOBHI WIIM UX COYETaHMS Ui 00-
pa30BaHUs MPOMBIIIJIEHHO 3HAYUMBIX IETMATUTOBBIX MECTOPOXKICHUN JTUTHUS.

KpymHsie momist cioyMeHOBBIX IETMATUTOB OOBIYHO MPEACTABICHbI MPOTSHKEHHBIMHE, Yallle BCEro KpyTo-
MaIAOIIUMHU XHUIBHBIMU CEPUSIMU C OOJBIINM KOJTHYIECTBOM IIETMAaTUTOBBIX TEJ, COBOKYITHBIH 00BEM KOTOPBIX
COIIOCTaBUM C 00BEMOM HEOONBIINX PEIKOMETAIUTEHO-TPAHUTHBIX MaCCHBOB. Tak, HalmpuMep, Ha MECTOPOXK/Ie-
HuM ['puHOymec B ABcTpanuu 0o0beM JHIIb OJHOTO Haubojee KPyImHOTO NMEerMaTUTOBOIO Tela, UCXOAS U3 €ro
pa3mepos, mpesbimaer 0.5 kM3 [Partington, 1990]. Cyas mo mpOrHO3HBIM OLIEHKAM, COMOCTABUMBIC OOBEMBI
MPEATIONIararoTCs IS CIIOMYMEHOBBIX TPAHUT-TIOPPHUPOB AJTaXUHCKOTO IMITOKa Ha tore ['opHoro Anras [Kynpun
u ap., 1994; Bnagumupos u ap., 1998].

W3BecTHO, UTO MO PEAKOMETAIUILHBIX IETMATHTOB MPOCTPAHCTBEHHO CBSI3aHbI C IBYMS TUIIAMHU PETHO-
HaJIbHBIX I€0J0IHYECKUX CTPYKTYp. C OHOM CTOPOHBI, 3TO 30HBI KOJUIU3UH, C APYTOil, — TPOrOBbIE CTPYKTYPHI
B 00J1aCTsIX BHYTPUKOHTHHEHTAIBHOTO pUQTOreHe3a [AnTyxoB u ap., 2005; Martin, De Vito, 2005; 3aropckuii,
Makaros, 2005; Apxanrenbckas, 2008; 3aropckuit u ap., 2010; Tkachev, 2011; I'yceB u ap., 2012]. IlepBbie
Ooee XxapakTepHbI 11 (haHepo30s1, BTOpbIe — I poTepo30s. Tak, kaitHo3oickuit [Tamup-I'uanykym-I'uma-
JACKUii MerMaTUTOBBIN MOSC C €0 TUTAHTCKUMU TOJISIMH CITOJYMEHOBBIX IETMaTUTOB C(HOPMUPOBAIICS B 30HE
koyutn3uu EBpasuiickoit u Munuiickoit mut [Poccosckuit, Konosanenko, 1976; Bnagumupos u ap., 2003; Kes-
ler et al., 2012], a kpynHbIC MaNcO30HCKUE NIETMATUTOBBIC IO M MECTOPOXKIACHUS B MOHIOJIBCKOM AJTae,
BKItouas 3HameHuToe Kokroraiickoe B Kurae, koppenupyrorcs ¢ repiuHckoi koummsuen [pxynrapckoit u Cu-
oupckoit T [Wang Jingbin et al., 2000; Zhu et al., 2006].

BonbmmHCTBO TOKEMOPUHCKUX JTUTUEHOCHBIX TPAHUTHO-IIETMATUTOBBIX CHCTEM IPUYPOUYEHO K JIMHEH-
HBIM PU(TOTEHHBIM TPOTOBBIM CTPYKTypaM, OrpaHHYEHHBIM [ITyOUHHBIMH Pa3jOMaMH, YTO IaBHO UCIIOJIb3YeT-
Cs1 TIpU MOUCKaX ¥ METaJJIOTEHUYECKOM ITporuo3upoBanuu [Kpurepuu..., 1990]. B nuteparype Takue CTpyKTy-
PBI Ha3BIBAIOTCS MO-Pa3HOMY — MPOTOPUQTEL, MaJCOABIAKOTEHEI, TEOCHHKINHAIBHBIE TPaOeHBI-TPOTH | T.II.,
HO UX pU()TOreHHas MpUpoja He ocrapuBaeTcs. MIHOra OHM pa3BUBAIOTCS YHACIEAOBAHHO MO OoJiee IPEBHUM
3eJICHOKaMeHHBIM MosicaM. IToapoOHEIii 0030p JOKeMOPHICKIX ITETrMaTUTOBBIX MOJEH, CBI3aHHBIX ¢ OTO00HBI-
MU CTPyKTypamu, mpuBeneH B padore B.B. Apxanrensckoit [2008]. B Poccun — 310 monst criomymMeHOBBIX
nermatutoB Konbckoro nomyoctposa, Boctouno-CassHCKOTo nerMaTuToBoro nosica, OIOHIUHCKOTO U APYTUX
noneit LlentpansHoit Asun. CiemayeT OTMETUTh, YTO MAacIITa0Bl PEAKOMETAIUIBHBIX IT'PAaHUTHO-TIETMaTUTOBBIX
CHCTEM OOBIYHO KOPPETHPYIOTCS ¢ MacIiTabaMi KOHTPOJIHPYIOMIAX UX T€OJIOTHICCKUX CTPYKTYp OOOMX THIIOB
[Kputepuu..., 1990; PoccoBckuii, 1991].

JIBOMCTBEHHOCTD XapakTepa CBA3M IOJNEH U MECTOPOKACHUN CIIOJYMEHOBBIX IIETMAaTUTOB C PETHOHAIIb-
HBIMH CTPYKTypaMmu, (OpMHUPYIOMINMICS KaK B PSKIME CXKaTHs, TaK U B PSKUME PACTSDKCHUS, HECET B cebe
3JIEMEHT NapaJoKCaNbHOCTH, TPEOYIOMHUI ATl CBOEr0 OOBSICHEHHS JOCTATOYHOIO KOJMYECTBA HAJICKHBIX I€0-
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XPOHOJOTUYECKUX NAHHBIX JJIsl TPAHUTOB M JJIsl IPOCTPAHCTBEHHO ACCOIMHPYIONIMX C HUMH IEIMaTHUTOB.
TonbKo B 3TOM ciIydae BO3MOKHA KOPPEKTHAS HHTEPIPETAIHS T€OHHAMUYIECCKOM MTPUPOIBI IPAHUTHO-TIErMaTH-
TOBBIX CHCTEM B IIE€JIOM, a CJIEJIOBATENILHO, U POJIH F'€OTEKTOHHUECKUX KPUTEPHUEB MPOTHO3a CBI3aHHBIX C HUMH
MecTopoxaeHnil. Hacrosimas crarest sBsieTCs pe3yabTaroM 000O0IIEHHs UMEIOMIMXCSA TPEUMYIIIECTBEHHO HO-
BBIX aBTOPCKHX W JIUTEPATYPHBIX MAaTEPHAIIOB IO T€OXPOHOJIOTHH JUTHEHOCHBIX TPAHUTHO-TIETMAaTHTOBBIX CHC-
TeM L{eHTpaibHO-A3HaTCKOTO CKIIAIIaToro mosca U MX TeOTEKTOHNYECKOH mo3unuu. L{ens pabotel — 0060CHO-
BaTh MHIUKATOPHYIO POJIb KPYITHBIX TUTHEHOCHBIX IIETMATHTOBBIX ITOJICH /ISl PEKOHCTPYKIIMK TeOMHHAMUYIECKUX
00CTaHOBOK, YTO JO/DKHO CIIOCOOCTBOBATH COBEPILICHCTBOBAHMIO F€OTEKTOHMYCCKIX KPUTCPHUEB METAJUIOTCHH-
YEeCKOTO MPOTHO3UpOBaHus Ha penakue aneMeHTsl (Li, Cs, Ta, Be, Nb, Rb, Sn, W).

TEOTEKTOHUYECKAS MO3UIHNA U TEOXPOHOJIOT U MOJIEN
CIIOAYMEHOBBIX HE'MATHUTOB

CoBpeMeHHbIE TPECTABICHUS O TEKTOHUKE U TeOAMHAMUKE A3UH MPEIONaranT CyIIECTBOBAHUE ABYX
T€0JIOTHIECKUX METacTPYKTyp, a IMEHHO LIeHTpanbHO-A3HaTCKOTO MOTHIUKINIECKOTO (TIPOTepOo30i—Iaeo-
30i—mMe3030i) u [lamupo-I'umanaiickoro (Me3030i—KaifHO301) BHYTPUKOHTUHEHTANBHBIX CKJIAAUaThIX TOs-
coB [XauH, boxko, 1988; Xaun, bamyxosckuii, 1993; JlobkoBckuii u ap., 2004]. B nepBom ciydae (ITACIT)
OTMEYalOTCs IIPU3HAKK aKTUBHOI'O MaHTUIHO-KOPOBOTO B3aUMOIECHCTBUS B BU/I€ HAJIOKEHUSI IUIIOMOB U CyIep-
IUTFOMOB Ha CTaJMM aKKPELIMOHHO-KOJUTM3MOHHBIX MpoLieccoB U pocTa CHOMPCKOro MnajieoKoHTHHEHTaA [Spmo-
oK U 1p., 2000; SApmonrok, Koanenko, 2003a,6; Ho6penos, 2008; Bnaaumupos u ap., 2008; Jobpenos u ap.,
2010; Spmomnrok, Ky3semun, 2012]. Bo Bropom cirydae (ITamupo-I'numanan) BeayIIy0 poiib HTPaii KOJUTH3HOH-
HBIE TIPOLIECCHI, IPU 3TOM OCHOBHOM 00bEM TPaHUTHBIX MarM ObUT C(OPMUPOBAH B KaifHO30€ Ha CTaIUH CHHO-
poreHnueckoro komnanca [Poszen, ®@egoposckuii, 2001; Bragumupos u ap., 2003]. Heo6xoauMo noguepKHyTS,
9TO B 000WX ClTydasx HaOtomaroTes crienuduueckue mo Habopy nopoxa npotsokerHsie (100—500 kM) nuHeH-
HBIE CTPYKTYPHI, YKa3bIBAIOIINE HA IIOIBEM aCTCHOC(EPHI, UTO, BEPOSITHEES BCETO, CIIOCOOCTBOBAIIO 00pa3oBa-
HUIO KPYIMHBIX MOJIEH COAYMEHOBBIX MErMaTUTOB. DTH CTPYKTYPHI B KJIIACCHYECKONH TEPMUHOJIOTHH OMUCHIBA-
JUCh KaK O0NacTH paccesHHOro pudroreHesa, a ceiivac BhIIENIAIOTCA Kak «slab windowy» wu(umm) ropsuue
CIBHTOBBIC CHCTEMBI, OTPAKAIOIIUE TaHTECHIIMAIEHOE CXKATHE KOHTHHEHTAJIBHBIX JTHTOCHEPHBIX IUTUT H BO3-
HUKHOBCHHE JIOKAJIBHBIX YYAaCTKOB JEKOMIIPECCUU B 36MHOIl KOpe M, KaK CIEeICTBHE, MACIITAOHOE TPAHUTO- U
nermMarutoodpasoBanue [XauH u ap., 1996; Bragumupos u np., 2005, 2008]. bonee cioxHbIN reonnHaMuYeC-
KAH pekuM (POPMUPOBAHUS C IOITOBPEMEHHEBIM BIUSHHEM PUPTOTCHHBIX TATCOCTPYKTYP MPEAIIONAracTcs st
psina JOKeMOpPUICKHX MOel CIHOAyMEHOBBIX IerMaTuToB LleHTpanbHoi Asun [AnTyxoB u ap., 2005; 3aropc-
kuii, Makarosn, 2005, 2012].

Huxe npuBoautcs xapakTepuCTUKA STATOHHBIX (THUIIOBBIX) MOJIEH CIIOAYMEHOBBIX MerMartuToB LleHT-
parbHO-A3HMATCKOTO CKJIa4aToro Mosica B FeOXPOHOJIOIMYECKON MTOCIEN0BATENbHOCTH X (popmupoBaHus. 'eo-
rpaguyecKoe pacHoNOKeHNE MPOMBIIUICHHO 3HAYUMBIX IOJNEH CIIOAYMEHOBBIX IIETMATUTOB HILTIOCTPUPYETCS
puc. 1. Criucok 00bEKTOB OMPEASISIICS UMEIOIIUMUCS JaHHBIMH 110 T€OJIOTHYECKOMY CTPOSHHIO ¥ T€OXPOHOJIO-
TMU TPAaHUTHO-TIETMAaTUTOBBIX CHUCTeM (Tabnuna), KoTopele Ha Tepputopun FOxxHoit Cubupu u BoctouHoro
Ka3axcrana oCHOBBIBaIOTCS IPEUMYIIECTBEHHO Ha aBTOPCKUX MaTepuaiax.

JoxemOpmii (Bocrounniii CastH). Bions roro-3anagnoi okpanabl CHOMpPCKOU M1aT(hopMBbl POTITHBa-
ercst BocrouHo-CasHCKUil TerMaTUTOBBIN MOSIC UTMHOM 0Kos10 500 KM, BKIIFOYAIOIIUI [0S INTHEBBIX, TAHTAI-
OJIOBO-JIMTHEBBIX M KOMIUIEKCHBIX (Ta-Cs-Li) mermMaTuToB HHKHENPOTE30MCKOTO M pU(EHCKOro BO3pacTOB
(puc. 2). OtoT nosic noapaszaesseTca Ha ABEe YaCTH — I0r0-BOCTOUHYIO M CEBEpO-3alaiHyto. B 1oro-BocTouHoM
O110Ke, IpeICTaBICHHOM YPUKCKO-WHCKIM TpabeHOM, Pa3BUTHI BBICOKOOAPHUECKHE CTIOYMEHOBBIE IETMATHUTHI
(3—5 kbap), a B ceBepo-3ammagHoM, pacoioxKeHHOM B Ejamickom rpaGeHe, — OTHOCHUTEIIBHO HU3KoOapudec-
kue (2.0—3.5 x0ap) crnoayMeH-MeTaIuTOBbIe IerMaTuThI [3aropckuid u ap., 1997].

B VYpukcko-MiickoM rpabeHe MIIPOKO paclpOCTPaHEHbl MACCUBBI IPAaHUTOUAOB, OOBETUHIEMBIC B CasiH-
CKUIl KOMIUIEKC (TPaHOOHOPHUTEI, OMOTHTOBBIC M JIBYCIIIONSHBIC TPAHUTH). Bo3pacT rpaHUTONIOB KOMILIEKCA,
ompenenennsiii U-Pb meTomom mo mupkonam bapOuratickoro mMaccuBa [JleBunkuii u ap., 2002], cocraBmser
1.86 mipn net, a Rb-Sr Bo3pact rpanutonnos Jlangapmunckoro maccusa — 1.82 mupa et [Maxkaron, 2007].
C rpaHuTOMAAMHU CasSHCKOIO KOMILJIEKCA IPOCTPAHCTBEHHO aCCOLMUPYIOT MOJI PENKOMETAIIBHBIX IETMaTUTOB
¢ Rb-Sr Bozpactom 1.69 mupa net [Maxkaro, 2007], omHaKo MOJI0KEHUE ¥ 30HATBHOCTh TIETMATUTOBBIX MOJICH
KOHTPOJIUPYIOTCS HE Te€OJOTMYECKON MO3UIKEH TPAaHUTOUIHBIX MACCUBOB, a2 CKBO3HBIMH 30HAMH TITyOMHHBIX
pa3iIoMOB.

Haubonee kpynHoe ['onbli0BO€ MOJE CIIOOYMEHOBBIX IEIMAaTHTOB PACHOJIOKEHO B BOCTOUHOW 4acTH
Ypukcko-Uiickoro rpabeHa B HEMOCPEACTBEHHON OIM30CTH OT PETHOHAIBHOTO NTyOUHHOTO pa3ioMa. [1aBHbIE
CTPYKTYPHBIE JIEMEHTbI, KOHTPOJIUPYIOLIUE pa3MEIEHUE IErMaTUTOB 3TOTO U IPYTHX M0JIeH, — MHOTOKPAaTHO
MOAHOBIISIOIIUECS KPYITHBIE TEKTOHHYESCKIE HAPYIICHNsT B30POCOCIBITOBOTO THIIA C CEBEPO-3allaIHBIM U Me-
PHUIUOHAIBHBIM MIPOCTUPAHUEM U NAJICHHEM Ha 3amag—Ioro-3anaa. CyOMepuanOHaIBHOE TTOJI0KEHUE Pa3phIB-
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Puc. 1. 'eorpajuueckoe noso:keHue KPynHbIX Mojieil CroxyMeHOBBIX NerMaTUTOB A3HH.

UHOWACKUNA

HBIX HapyIICHUI OMpENeNnio, COOTBETCTBEHHO, U OOIIYI0 CyOMEpUANOHAIRHYIO OPUEHTHPOBKY | 0OIBIIOBOTO
nons [Tepemenkas u ap., 1973]. I[IporsokeHHOCTH Mot 0koto 20 kM, twromans 30 kM2, OQuH U3 CaMbIX KPYII-
HBIX Pa3JIOMOB, BIIOJb KOTOPOTO Y3KOH MOIOCOH BBITAHYTHI JKUIBHBIE CEPUH, PA3AEIIeT IIErMaTUTOBOE TI0JIe Ha
3amajHpli 1 BOCTOYHBIN CTPYKTYPHO-TEKTOHHYECKHE OJIOKH, B TIEPBOM W3 HHUX PacCIpOCTPAHEHBI JTUTHEBEIC
HETMATHUTHI, a AJIs1 BTOPOTO XapaKTepHbI )KUIIbHBIE Teja KOMIUTEKCHbIX (Cs-Ta-Li) merMaTutoB. YpHKCKOE 1oJie
HaXOJWTCS Ha KpaifHEeM I0ro-BOCTOYHOM Kpae rpa0eHa, IpuMbIKas K KpaeBomy 1By CHOMpCKOW TaT(opMel.
[lermMaTuThl IPUYpPOUYEHBI K Y3KOH 30HE CMATHUS, BHITAHYTOM BIoib [NaBHOrO CasHCKOro pasioMa Ha 4—35 KM
IpU IIMPUHE, HE MPEBBIIIAIONIEH HECKOJIBKUX COTeH MeTpoB. benopedenckoe u benbckoe Mot JIUTHEBBIX U
TaHTaJI-0JIOBO-TUTUEBBIX IETMaTUTOB HAXOAATCS B 3aMaAHOIN yacTu Ypukcko-Miickoro rpabeHa. OTH moss Takx-
K€ IPUYPOUEHBI K CyOMEpHUIMOHATIbHON 30HE TPELIMHOBATOCTH U CMATHUS METaMOP(PUUECKUX TTOPOI.

B Enamickom rpabene pacnoioxeHbl BULTHAKOBCKOE M AJIEKCAaHIPOBCKOE OIS CIIOAYMEH-I1€TaINTOBBIX
mermMaruToB (cM. puc. 2). B atoit crpykType Haxoautces Taxke Emamicko-TeHHIIETCKUA MAaCCUB TPAHUTOUIOB
CasHCKOTO KOMIUIEKCa, CYHTAIOMIETOCS MAaTePUHCKUM IS PEIKOMETAILIHHBIX IErMaTUTOB pernoHa. BOmmsu
ATIEKCaHIPOBCKOTO IOJIS pactoiokeH TOoMOpOKCKHUI MacChB, a OKOJIO BUITHSKOBCKOTO moyiss — nakiikooOpas-
HBIE TeJla 00Jiee MOJIOBIX PAaKMBHIIOAOOHBIX TPAHUTOB, BEIENsIeMBIX B.B. bpbemiessim [1994] B enamckuii
KOMIUTEKC ¢ Bo3pacToM 1.78 mupn jet. XoTs BUIIHIKOBCKOE T0JIe HAXOAUTCS OU3M FOT0-3alalHOTO KOHTAKTa
Enamicko-TeHHIIETCKOTO MaccHBa, IaBHBIM (PAKTOPOM, KOHTPOJIMPYIOIIUM €ro IMOJOXKEHUE, SBISETCS 30HA
BIIMSIHUSL IBYX MEPECEKAIONINXCS TNIyOMHHBIX PAa3JIOMOB CEBEPO-3aIlaJHOTO U CEBEPO-BOCTOUHOTO IPOCTUPAHUSL.
Rb-Sr BO3pacT mermMaTUTOB 3TOTO MOJS M UX SK30KOHTAKTOBBIX METAaCOMATUTOB (CIIFOAUTOB) COCTABISET
1.49 mupa netr [Makaron u ap., 2000].

Takum 00pa3oM, reOXpOHOIIOTUYECKHE JaHHbIE Ul TPAHUTOB M METMATUTOB YKa3bIBalOT Ha OOJBILOM
pa3pbIB B BO3pacTe PEIKOMETAIUIbHBIX IErMAaTUTOB M CYUTAIOLIUXCS MATEPUHCKUMU AJISl HUX FPaHUTOUIOB ca-
STHCKOTO KOMILTEKca, cocTaBirtromuit 170—370 mutH Jstet (cM. TaONHIy), a Takke Ha 0ojee MOJIOJAOH BO3pacT
CHOAYMEH-IIETAINTOBBIX IETMAaTUTOB CEBEPO-3allaIHOM YacTH Mosica 110 CPaBHEHHIO € UX CIIOIyMEHOBBIMH aHa-
JIOTaMH B €T0 OTO-BOCTOYHOM OJI0Ke. [IprBeneHHBIH TeoIornyecKuii MaTeprual IoTIepKUBaeT KOHTPOJIb TeT-
MAaTHUTOBBIX MOJEH 30HAMH ITyOWHHBIX Pa3JIOMOB.
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Puc. 2. Tekronnueckas cxema Bocrounoro Casina (mo A.U. Ce3bko [beauuenko u ap., 1988], ¢ nod6ase-
HUSIMH).

1 — KOMIUIEKC paHHEapXeWCKOi BHICOKOMETaMOP(H30BaHHOM MPOTOKOPHI; 2 — KOMIUIEKC IO3HEAPXCHCKOH IpaHHUT-3€7I€HOKaMEHHON
MPOTOKOPBI; 3 — KOMIUIEKC BEPXHEApXeHCKOro 4exiia IMPOTOKOHTHHEHTOB; 4—06 — HIKHENPOTEPO30HCKHE BHY TPUIIPOTOKOHTHHEHTAITb-
HbIE Nacopu(TOBbIE KOMIUICKCHI: 4 — 3eJICHOKAMEHHBIE, 5 — MPOTOIIaThOpMEeHHbIE, 6 — MPOTOTeOCHHKIMHANIBHBIE; 7 — 4yexon Cu-
Oupckoii miargopmel; 8 — cpeHenaneo30ickue CUITyp-IeBOHCKHE HalI0XKEHHbIE NMPOrudbl Ha Kapenuaax; 9 — cpenHenaneo3oickue
(IeBOHCKHE) BHAJIMHBI HA Kapenuaax U KanenoHuaax; /0 — obnacTu ¢ KOHTHHEHTANbHON KOpOH, chOpMHUpOBaHHBIE K HAavaly JAEBOHA
(kanemonunsl); /1 — 30Ha m1aBHOro CasiHCKOTO pasioma; /2 — TOJisl IerMaTUTOB PEIKOMETAIUILHON (GopMalui: @ — CIIOLYMEHOBOM
noadopmaryu (1 — Ypukckoe, 2 — lonbuosoe, 3 — benopeueHckoe u bensckoe, 4 — ManopedeHckoe), 6 — MeTaIuToOBOM nonpopManun
(1 — BumssAKOBCKOE, 2 — AJIEKCAaHIPOBCKOE).

ABtops! padot [JleBunkuii u ap., 2002; I'maakoay6 u ap., 2007] paccMaTpuBarOT TEPPUTOPUIO YPHKCKO-
HUiickoro rpabeHa Kak CKJIaayaTyro 30HY, B KOTOpoi mpouecc koyumsuu Hlapepkanraiickoro u buprocuHckoro
CyIepTeppeiiHOB 3aBEPIIHIICS HHTEHCHBHBIM IpaHUTOOOpa3oBaHueM B ieproa 1.86—1.84 mupn et (casHCKUi
KOMIUIEKC), a MarmMaruieckue o0pazoBaHus ¢ Bo3pacToM 1.74—1.67 Mipa JeT TPakTyIOTCs Kak aHOPOTeHHBIE,
(UKCHPYIONINE PEXUM PACTSHKEHHUS B MTO3THEM HajieonpoTepo3oe. COOTBETCTBEHHO, K TAKOBBIM CJIEIYET OTHO-
CUTb U CIIOlyMEHOBBIE IErMaTuThl ¢ Bo3pactoM 1.69 mupa net. ['opa3zno Gonee Mooaple CLIOAYMEH-IIETaTUTO-
BbIe TIerMaTUThl BunaskoBckoro nons B Enamickom rpabene Hanbosnee O1M3KU 10 Bo3pacTy rab0po-anadazam
AHTayJIbCKOTO KOMIUIEKCA U TpaHUT-noppHUpaM YepHO3UMMHUHCKOTO KoMIuiekca Ypukcko-Hiickoro rpabena, ux
(opMupOBaHUE TAKXKe CBSI3BIBACTCS C 3TAIOM pH(TOreHe3a B paHHEM Me3omnpoTeposoe. [Ipn aToM perakcamms
pacTArMBaOIIMX HANPSKEHUH peKpaTuiach Ha HAYaJlbHOM 3Talle, MOCJe Yero peruoH neperiesn B pexuM cTa-
OmIbHOU KpaToHHOU obnactu [[maakouy6 u np., 2007].

Ho3anuii kemOpuii—pannuii oproBuk (TwiBa). B npenenax CaHTMIEHCKOTO Haropbs, SBJISIOLIETOCS
9acThi0 TYBHHO-MOHIONBECKOTO JOKEMOPHHCKOTO MUKPOKOHTHHEHTA, BBIACIISIFOTCSI HECKOJIBKO KPYITHBIX TTOJIEH
CIIOAYMEHOBBIX mermMatutoB (puc. 3). bonbmas yacte u3 HUX 00pazyeT HOxxHO-CaHTUIeHCKH peAKOMeTalTb-
HBIi nermatuToBbIi nosic (FOCII) mpotspxeHHOCTRIO O07ee 120 KM, KOHTPOIMPYEMBIH CyOIIMPOTHBIM TITyOHH-
HBIM Pa3oMoM. JKHUJIbHBIE CEpUH PEIKOMETAIUIbHBIX IErMaTUTOB 3TOrO MOsca JIOKAJTU30BaHbI BOIU3U MacCH-
BOB PaHHENAJICO30MCKUX TPAHUTOB KBICTAPBICCKOTO KOMILIEKCA, HO MPU3HAKOB IPSMOIM T'€HETHYECKOH CBSI3H
CIIOAYMEHOBBIX IETMAaTUTOB C TPAaHUTAaMU JTaHHOTO KOMIUIEKca HeT. Bo3pacT KbICTapbICCKUX TPaHUTOB Bapbu-
pyet B mpenenax 508—488 mun ner (U-Pb), a BozpacT criogyMeHOBBIX nerMatuToB HOsxHO-CaHTHIIEHCKOTO
nosica (pynomnposiBieHue Cymiyr W MecTopoxkieHHe TacThIr) OMpenescH COOTBETCTBEHHO Kak 494 +7 wu
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Puc. 3. Cxema pacnpocTpaHeHHs PAHHENAJI€030iCKHX IPAHNTHBIX KOMILIEKCOB U KIJIBHBIX CepHuil pe-
KOMETA/UIBHBIX merMatutoB CanrmieHckoro Haropbsi (Pecmyomuka Tysa) (mo [[ocymapcTrBenHas...,
2010], ¢ ro6aBIEeHUIMH).

1, 2 — monomeTamopduueckuit HapsiHckuil kommieke TyBuno-Monronbckoro Maccusa (V-€): / — kapOoHaTHbIE U TEPPUTEHHO-KapOo-
HaTHbIE TONIIH, 2 — METaTepPUICHHBIE TOJIH; 3—06 — IMOJI MHTPY3Hi paHHENaneo30MCKOro Bo3pacTa: 3 — TaHHYOJIbCKOTO KOMILIEKCa
(€,); 4 — apronMKCKOro, CapXoHCKOro M KBICTaphICCKOro KoMmruiekcos (€5-0,); 5 — Opennckoro kommiekca (D,); 6 — canruneHckoro
komiuiekca (D)); 7 — pa3ioMHbIe 30HBI; § — y4YacTKH PacCHpPOCTPaHEHHs JIMTHEBBIX ErMaTUTOB. 1—7 — Haubosee KpynHbIE NPOsBIIE-
HUS TUTUEBBIX merMatuToB: 1—5 — OxHo-Canrunenckuii mermarutoBslid nosic (Tacteir (1), ITumun-Tacteir (2), BypunHckas rpynma
(3), Cytyrckoe (4), Xapteiuckoe (5)); 6, 7 — Lenrpansao-Canrunenckuit nosic (Kapa-Ansip (6), lyk-brons (7)); [—III — maccuBbt
TPAaHHUTOB KbICTapbIccKoro Komiuiekca: I — J{3oc-Xycynnronsckuii; II — Tymanuyny; 111 — Conbbenbaepckuii.

483 + 13 muH et (U-Pb) [Kyzuenosa, Hlokansckuii, 2011; Kuznetsova et al., 2011]. Takum o6paszom, ux ¢op-
MHUPOBaHHE COOTHOCHUTCS C PAHHEMAIC030MCKUM KOJUTM3MOHHBIM STAloM, BO BpeMsl KOTOPOTO B IAHHOM PEruo-
HE MPOU30IIAa CMEHA TCOANHAMUYECKUX OOCTAaHOBOK CXATHs M KOJUTM3HOHHOTO oporeHesa (> 490 mnH jer)
00CTaHOBKAaMH PaCTSDKEHHSI ¢ TPAaHC(OPMHO-CABUTOBBIM oporene3oM (490—430 muH set) [Bnagumupos u ap.,
2005]. ITpu aTOM, BHIMMO, 1 00pa3oBaiach KpynHas CABUTOBO-Pa3ABUIOBasi 30Ha, KOHTPOJIHUPYIOLIAs pa3Melie-
Hue cyompotHOro OxHO-CaHIHICHCKOTO MOSCa CIIOAYMEHOBBIX IIETMATHUTOB.

XapakTepHBIMH 0COOCHHOCTSIMH CIOAYMEHOBBIX merMatutoB KOCII sSBIs0TCS BBICOKHE (BBIIIE OOBIIHO-
TO CpeIHEr0 YPOBHs) conmepkaHusd Li u ux oborameHne peaKiuMA HIEMEHTAMA MIHPOKOTO CIIEKTPa, BKITIOYAIO-
IIHMX, TOMUMO THITUYHBIX JIJIS TAHHOTO ThTa MecTopoxaenuit Ta, Nb, Sn, Be, takxe REE, Y, Zr, Hf, U, Th, Pb.
W3ydyenne ¢GImoNIHBIX BKIIOYEHHN ITOKa3ajo, 4To crogymeHoBble merMaruTsl FOCII kpucrammsoBamich u3
pacIiaBoB B MIPUCYTCTBUU BoccTaHOBIEHHBIX C-O-H-N ¢urron1o0B — XapaKTepHBIX KOMIIOHEHTOB TITyOWHHBIX
(mronabIx IoTOKOB [Ky3Herosa, [Ipokodbees, 2009]. BrisiBieHHBIE 0COOEHHOCTH PEKOIEMEHTHOTO U (iTro-
HJHOTO COCTaBa MErMaTUTOB MO3BOJISIOT MPENOIaraTh BIMSHIE MAHTHHHBIX (DIFOMIOB Ha TPOIIECCH PyI000-
pa3oBaHus, YTO, B YACTHOCTH, CITOCOOCTBOBAJIO BOZHUKHOBEHHUIO KPYITHOTO TUTHEBOTO MECTOPOXKICHHS TacThIr
[Kuznetsova, 2009].

Pannnii neson (I'opnas Llopus). K panHeneBoHCKUM 00pa30BaHUSAM OTHOCSTCS MEerMaTUTh Taren-
ruHckoro noist B [opuoit opun [AntyxoB u ap., 2005]. OTo mermarutoBoe moje ABiseTcs 4acThio Taren-
TUHCKO-Maii3acckoro pyaHoOro ysia, mpuypoueHHoro K 3oHe KysHelko-Ajarayckoro niyOMHHOTO pasiioMa,
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paccekaromero Meramopguueckue nopoasl Tomckoro Beictyna (puc. 4) [Bragumupos u ap., 1999; [lokans-
ckuil u ap., 2000]. 30Ha pa3noma ClIoXKeHa MOPOAAMH TAIIEITHHCKOTO MOJUMETaMOP(UIECKOro KOMILIEKCa C
npeobnazanueM aM(puOOIUTOB U KapOOHATHBIX MOpoX. MeTraMopduueckre MOopoabl MPOPBaHbl HEOOIBIIUMU
UHTPY3UBaMH OCHOBHOI'O M KHCJIOIO COCTaBOB. B TarenruHckoM mosne BhIAEISIOTCS OJUIOKIa3-MUKPOKINHO-
Bble MIETMAaTUTHl C OMOTHUTOM, MUKPOKJIHH-AJIbOUTOBBIE C MYCKOBUTOM M MHUKPOKJIHH-CIIOAYMEH-aJIb0UTOBbIE
(cIomyMEHOBBIE) MTErMaTUTHI.

[To manueM U-Pb m3oTomHOTO NaTHpOBaHMs MarMaTOreHHOTO IUPKOHA W3 KB KOpheBckas MeTomoM
SHRIMP-II Bo3pacT criogyMeHOBBIX rerMaruToB TamenruHckoro mois cocrapmusieT 407 + 13 miH et [ YBapoB
u np., 2007]; nanasie Ar-Ar ©30TOITHOTO AAaTUPOBAHUS OTBEYAIOT BO3pacTHOMY mHTepBany 311—308 muH net
[AnHUKOBa U J1p., 2011]. HeoOXomumMo Moq4epKHyTh, 4TO 3T TEOXPOHOIOTHICCKUE TaHHBIE CBUICTEIbCTBYIOT
0 Oornee APEBHEM BO3PACTE CIIOAYMECHOBBIX IIETMATHUTOB 110 CPABHEHHUIO C TPAHUTHBIMU HHTPY3HUSIMHU, SBIISIOIN-
MHCS CaMBIMH MOJIOJBIMH MarMaTHYCCKUMH O00pa30BaHHUSIMHU paioHa. 31eCh BBIACISIOTCS MACCHBBI TPaHUTO-
THEMCOB M THEHCOrpaHUTOB TOMCKOTO KOMILIEKCA, MUMEIOUINE paHHETPHAacOoBbIN Bo3pacT 251—236 muH et
[BragumupoB u 1p., 1999], n maccuBsl CyOIIETOUHBIX IPAaHUTOB U JICHKOTPAaHUTOB IMOPOKUHCKOTO KOMILIEKCA,
JUTSL KOTOpOro uMeroTcsi mpotuBopeunBbie U-Pb natupoBku — 246 + 3 miH set (paHHUMA Tpuac) (HeomyOIuKo-
BanHble ganHble C.I1. Ilokansckoro u A.H. YBaposa, mp. 1224) u 211 =4 (no3guuii Tpuac) [Bragumupos u
Ip., 1999]. Takum o6pa3om, reHeTHUECKast CBSI3b CIIOAYMEHOBBIX IErMaTUTOB TallleIrHHCKOTO OIS ¢ IIMPOKO
Pa3BUTHIMU B pailOHE TPAHUT-JICHKOTPAaHUTAMH IIOPOKHHCKOTO KOMIUIEKCA UCKITIOYACTCS B CBSI3U ¢ Ooiiee MOoJIo-
JIBIM BO3PACTOM IIOCJIEIHUX. B 3TOM OTHOIIEHHH CIIOXYMEHOBBIE MErMAaTUTHl TaIlleIruHCKOTO IOJs Hapsay C
peaKOMeTaIIFHBIMU TIeTMaTHTaMu BocTouHo-CassHCKOTO Tosica TakKe OTHOCSTCS K 00beKTaM, Ui KOTOPBIX
npsiMast CBSI3b C TPAaHUTOWAHBIM MarMaTu3MOM He ycTaHaBiIuBaeTcsa. Hambomnee OMM3KUME IO BO3PACTY SBISIOT-
sl TPAaHUTOUIHBIE OaTONMUTHI Antae-MHHYCHHCKOTO BYJIKaHOIUTYTOHHYECKOTO T0sica, ero GopMHpOBaHHE Celi-
9ac CBSA3BIBAIOT C TPAHC(OPMHOU reOIMHAMUYECKOW 00CTaHOBKOM H, KaK CIIC/ICTBHUE, CABUTOBO-PA3BUTOBBIMH
nedopManysIMi KOHTHHEHTANbHOH nuTocdeps! (cM. Tabmmiyy) [Kpyk u mp., 2004; babun, Bmamgumwupos,
2012].

Io3nunii kapooH—paHnHusas nepmb (TbiBa). Conbdenbaepckoe Moie B EeHTpaabHOM yacTu CaHTHIICH-
CKOTO Haropbst (CM. pUC. 3), BBITSIHYTOE BIOJIb CyOMEpUAUOHANBHON 30HBI Pa3ioMa, COCTOUT U3 HECKOJIBKUX
KPYITHBIX XKUJIBHBIX CEPUN CIIOJYMEHOBBIX IIETMATUTOB, PACIIONOKEHHBIX BOMN3K Colb0esbIepCcKoro MaccuBa
TPaHUTOB KbICTapbicckoro kommekca [Kuznetsova, 2011]. Bospact (U-Pb) GHOTHTOBBIX I'paHUTOB JaHHOTO
MaccuBa cocTapisieT 492 MIIH JIeT, TorJa Kak BO3pacT CIOAYMEHOBBIX IErMaTUTOB MecTopoxaeHui Llyk-broib
u Kapa-Agsip — coorBerctBeHHO 272 u 292.4 + 5.2 mnn net [Ky3nenosa, [llokansckmii, 2011; Kuznetsova et
al., 2011]. Takum oOpa3om, 0Opa3oBaHUE CIOMY-

MEHOBBIX PEJKOMETAIIBHBIX erMaTuToB Colb- Tomokas o d
0eIBICPCKOTO TIONS, PACIIONIOKEHHOTO B He- [ . obnacte ’ 4 4 (/ % 1
CKOJIBKHX JE€CATKaX KHJIOMETPOB CEBEPHEE _ ””ﬂ / ) ll
pannenaneosoiickoro  IOsxHno-Canrunenckoro | ¢ Y I]/I 7
METMAaTUTOBOI'O I10sICa, COIIACHO IOJYYCHHBIM f-? 7 "' 4’/ 9
BO3PACTHBIM JIaHHBIM, IIpous3onuio Ha 200 mMiH P LA I,
JIET MO3XE U OTPaXAeT COBEPIICHHO MHOM UM- | Amancni 7o / Vi
Kpai 4 I I /
v AR 7
Vird J A

Puc. 4. Teonornyeckass cxema pacnpocrpa- 4
HEeHHs IerMaTHTOB B npeaenax MpamopHo-
ro (Tamenarunckoro) pyasoro nouas (I'opuas
IMopust), coctaBiena A.H. YBapoBbIM ¢ co-
asTopamu [2007].

! — KapOOHATHBIH MOJKOMIIIEKC TALIEITMHCKOIO MOJH-
MmeTamopduueckoro kommiekca (R;-PZ,); 2 — am¢pubo-
JIUTOBBIM M MUTMaTUT-THEHCOBBIH MOJKOMIIIEKCH! TaIIem-
THHCKOTO nojuMeTamopguueckoro kommiekca (R;-PZs);

g AR ¢
3 — ycTb-aH3aCCKHIl TpaxXUT-TpaxubasalbT-0a3anbToBbII ; —
kommeke (V-€,); 4 — rab6pomnasr TebuHCKOTO Tab6po-1H- [~
oputoBoro kommiekca (€,-0,); 5 — 1uopuTHl TEOMHCKOTo )
V' /) =\

rab6po-muopurosoro komruiekca (€;,-0,); 6 — rpanutsr | f— <J
. 4 /

HOPOKMHCKOTO  CyOIIENOYHO-TPaHNUT-IENKOIPAHUTOBOTO / / | L 300m | NJ

xommekca (T); 7 — JkKene3opynHble CKapHBbl; § — YeTBEp- _

THYHBIE OoTIIOKeHHs; 9 — Tamenruuckuii pasnom; /0 — | |1 | |2 ——3 @4 m 5 EGS

CIOyMEH-MUKPOKIHH-aIb0NTOBBIC TErMaTUTOBBIC (a) U a 6

OeccroyMeHOBBIE MIErMaTUTOBLIE (6) Tena. - 7 | |8 I/’|9 = | 10

311



80° 70° 60°

o 180°
9
Mocksa o d% UL
| Cnbupckuii
POCCUA 4ﬁ$ﬁaf°” N s0°
1’&
=
& Hosocubupek ' P A
&%‘74
82°B.A. CemunanartuHck PKYTCK! 0
> MOHIonusi
KUTAV
100°
3anagHo-Cunbupckas
nnurta
N 86°
/A\ *{ 4| 7 I)
T~ A \
S N I
1 =N R H N
/ \ ‘-~\ [ | \‘\
il N \\ \— \ N
1\ N \ N,
T \\ \\~ ol \
\ 1 \ < -
N s = A \
\ X Y
48°K {
[T L. T T T ~\-CuGmpckuin-|
= KaszaxcTtaHckuin N j: naneo- j:
N NaneoKoHTUHEHT . A \\ \Q(OHTVIHGHTffS\ .
P P - 48
[] [ ] \~ \ 3 )N\ W \
LY T Q] \
§ ) \
N AN
1 2 o I e e — \
0 3 gy, o N, N
N 4 1 \
N3 4 i ~ \
| 1)
s [Mme &th NGRES)

\ ~
[ 17 (s 150 km N ~ ‘ ;
I |
Ngo [0 <

|
867

90°

Puc. 5. I'eorekToHuueckas cxema Kanoa-Hapoeim-KokToraiickoro peaxkomerauibHoro nosica (Li-Rb-Cs,
Ta-Nb, Sn-W) u autueBsIx mectopo:xaenuii [Liu et al., 1997; Boabsmoii Axaraii..., 1998, 2000; Zhu et al.,
2006; Apsiuxos, 2011].

1 — HeonpoTEepO30HCKO-PaHHENIANIE030ICKUE CTPYKTYPHO-BEIECTBEHHbIE kKoMILIeKchl Cudupckoro u Ka3zaxcTaHCKOro majJeoKOHTUHEH-
TOB; 2 — AnTae-MOHIOJIbCKHI MHUKPOKOHTHHEHT; 3—6 — OKpaHHHO-KOHTHHEHTAJbHBIE U OKEAaHMYECKUE TEPPEHHBI CPpeAHEN03IHena-
neo3oiickoro Bo3pacta: 3 — PynHo-AunTalickuit ocTpoBoayxHbIi Teppeiin, 4 — Kanba-Hapsivckuii TypOuauToBblii Teppeiit, 5 — XKap-
Ma-Caypckuil 0OCTPOBOLYKHBIH TeppeiiH, 6 — Uapckuii okeaHHYeCKui; 7 — KaltHO30HCKHe OTIOXKEHHs, § — IPAaHUTOUIHbIE OATONUTHI
B BO3PACTHOM /IMAra30He OT KapOOHa [0 paHHEe! IOpbl BKIOUYUTENBHO; 9 — pa3imoMmsl (1ocToBepHBIe () U mpeamnoiaraemsie (6)); 10 —
KpPYIHBIE M0JIs1 CHOyMEHOBBIX NEerMaTuToB U rpaHuT-nopdupos (1 — Kanbda-Hapeimckoe, 2 — Anaxunckoe, 3 — Kokroraiickoe).

MyJbC PENKOMETAIIIBHOTO MarMaTu3ma, O3k mo Bo3pacty (272—292 MJIH JieT) K HaXOAALUIMMCS B 3TOM XKe
paiioHe MIeTIOYHBIM PEeAKOMETaUIbHBIM rpanuTouaaM Yiyr-Tanseka (301 + 3 mun set, U-Pb meton no uupxo-
Hy) [Apmomok u np., 2010]. PopMupoBaHUE MO3IHENATECO30MCKOr0O MosACa PEIKOMETAIIbHBIX TPAaHUTOUIOB
COBITQ/IACT MO BPEMEHH C TO3JHENAIICO30CKIMU CIBUTOBBIMU TEKTOHHICCKHMH NI (POPMAIHIMU, N3MECHUBIIIN-
MH paHHEKaJIeIOHCKHE CTPYKTYypHl B 3TOH YacTH pernoHa. OmHAaKo TPaHUTHBIA MarmMaru3Mm B LleHTpampHOM
CanruiieHe Uil 3TOTO BPEMEHHOTO MHTEpBala He XapaKTepeH.

Pannsis nepmb—rpuac (Bocrounblii Kazaxcran—Cesepo-3anaaubiii Kuraii). Otomy Bo3pactHOMYy
py6exy orBeuaetr Kanba-HapbiM-KokToralickuii TUTHIA-TaHTAIOBBIN pEeAKOMETaUNILHBIN MOSC, YHUKAIBHBIH 110
npoTsokeHHOCTH (Ooee 1000 kM) M HACHIIIEHHOCTH KPYITHBIMH TTOJISIMU CTIOJTyMEHOBBIX ITETMaTHTOB IPOMBIIII-
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JICHHOTO 3HaueHus (puc. 5). B TeKTOHMYECKOM IUIaHe 3TOT MOSAC BXOIUT B COCTaB ANTalcKOM aKKpeMOHHO-
KOJUTU3MOHHOM cHCTeMBI, (HOpMUpOBaHUE KOTOPOIl MPOM30LLIO B pe3ylibTaTe B3auMoeiicteus CHOUpcKoro u
KazaxcTaHckoro najaeoKOHTHHEHTOB M 3aKkpbiThs Yapckoro naneookeana [AbsukoB u ap., 1994, 2010; bons-
moi Anrait..., 1998, 2000; bycnos u np., 2003; Bnagumupos u ap., 2008]. Ocoboe mecto B ero hopMupona-
HUM 3aHUMaeT VpThIlIcKas 30Ha CMSATHS, KOHTPOJIMPOBaBLIas F€0JOTHUECKYI0 O3UILINIO, TPaHUTOMAHBIN Mar-
MaTH3M M peIKOMETAINTLHOE opyneHeHue [Braanmupos u ap., 2008].

B cocraBe nosica BbLAEIAIOTCS 1BE€ KPYIIHBIE PEIKOMETANIbHbIE IPOBUHIIMU C yYaCTHEM CIIOJYMEHOBBIX
nermMatuToB (cM. Tabnmiy): Kamnba-Hapeimckas — Ha tepputopun Bocrounoro Kaszaxcrana; Kokroraiickas
— Ha teppuroprn Cesepo-3amagaoro Kuras (cMm. puc. 5). Ilpu reonornyeckoM KapTHPOBAaHWN yCTAaHOBIEHO,
9TO 3TH PEAKOMETAUIbHBIC MPOBHUHIMH MIPEACTABISIOT CO00H JTHHEHHO BBITSHYTHIC 30HBI CEBEPO-3aIIaJHOTO
MIPOCTUPAHUS, a 110 HabOpy M BO3PACTy CTPYKTYpPHO-BEUICCTBECHHBIX KOMIUICKCOB OJHOTUIHEI. Hinke mpuso-
JUTCSL KpaTKasi XapaKTEPUCTHKA PeIKOMETAIbHBIX MpoBuHIMH Kanba-Hapemv-Kokroraiickoro penkomeran-
JBHOTO Mosica (0T JPEBHUX — K TO3THUM).

Kan6a-HapeiMckast pexoMeTauibHas TPOBUHIMA (paHHSS IIEpMb) paciofiockeHa Mexay 3anaaHo-Kai-
OuHCKON 1 MIPTHILICKON TEKTOHMUECKUMH 30HAMU U OTpaHUYeHa rITyOMHHBIMU pa3inomamu — Kanba-Hapbim-
CKHUM (Ha ceBepo-BOCTOKE) U TepeKTHHCKUM (Ha roro-3amaze). PaccmaTpuBaemas pyJoHOCHas CTPYKTypa Jiu-
HEWHO BBHITSIHYTa B CEBepoO-3amagHoM HarpamieHnn Oonee ueM Ha 500 kM mpu mmpuae 20—50 kM. Ee
CeBepo-3amagHoe MPoJoDKeHIEe B POCCHH TIEPEeKPHITO PHIXJIBIMU OTIIOKEHHUAME 3arnagHo-Cuoupckoil Braau-
HBI, & I0T0-BOCTOUHBIN (haHT npocnexuBaercs B Kurait (cM. puc. 5). TunudHa TecHas MpOCTPaHCTBEHHO-Bpe-
MEHHAsI COIPSHKCHHOCTh CIIOAYMEHOBEIX IerMatuToB ¢ Kamba-HapbIMCKUM MTOJMXPOHHBIM OaTOIUTOM, TIPH
9TOM CIIOJlyMEHOBBIE [IErMAaTUThl UMEIOT BHYTPUTPAHUTHYIO T'€0JIOTHUECKYI0 MO3ULMIO [[IpsukoB u ap., 1994;
Bonbmoit Anraii..., 1998, 2000; Kotnep, 2012; Kotnep u ap., 2012].

Ilo reomnoro-reodusnueckuM TaHHBIM Ipeamnonaraercs, uro Kanba-HapsiMckuii rpaHUTOMIHBIN 6aTOIUT
pasMerniaeTcs B TOJIOBHON YacTH TEKTOHOMAarMaTHUYECKOI 30HBI, KPYTOMaaroleil Ha ceBepo-BOCTOK o Pyn-
HBII Anraif [Bonbimoit Antail. .., 1998]. Ota 30Ha XapakTepu3yeTcs CHATHUECKHM TUIIOM pa3pe3a 3eMHOM KOpBI
C YBEJIMYEHHON MOIIHOCTBIO METArpaHUTHOIO cjiod A0 12 KM U yMEHbIIEHHON TOJIIMHON MeTaba3aabTOBOrO
ciost 10 14—18 kM. ObpainaeT Ha ceOd BHUMaHHE IMPOKOE Pa3BUTHE OCTAHIIOB U MPOBECOB KPOBJIH, CIIOKEH-
HBIX METaTEePPUTEeHHBIMH (U€PHOCIAHIEBBIMHI) TONIIAMH TaKbIPCKOH cBUTHI D,-C,. DTH npoBeckl KPOBIIU MOB-
CEMECTHO OPOrOBHUKOBAaHbI, MOABEPKEHBI IPeH3eHU3aluN U, KaK [IPaBUJIO, K HUM MPOCTPAHCTBEHHO pUypoye-
HBI PYJOINPOSBICHUS U MECTOPOXKAECHUS CIIOAYMEHOBBIX [1€rMaTUTOB.

Brigenensl yetbipe pyaHbIx paiiona: [lynsOunckuii (moreHImanbHbii), CeBepo-3amnanno-KanOuHckuid,
LenTpaneao-Kan6ounckuii u Hapeimckuii. M3BecTHb! 1B pyanbie 308 (I"peMsunHcko-KuuHckas, Kaparons-
Capblo3ekckasi) U 22 pyJaHBIX Y372, B TOM 4ucie 25 mectopoxaeHui [bonbmoi Anraii..., 2000]. Haubonee
KpYITHBIE MECTOPOXKACHUS peKoMeTaIbHbIX nermatutoB (bakennoe, benas opa, IO0unelinoe, AcyOymnak)
CKOHIICHTpHUPOBaHb! B LleHTpansHo-KanOuHckoM paiioHe M XapakTepU3yIOTCS KOMILIEKCHBIM OpYACHEHHEM
(Ta, Nb, Be, Li, Cs, Sn). Haubounbliee pa3BuTie UMEIOT CIIOyMEH-KICBEIaHANT-KBAPLEBbIA U JICTTHIOIUT-
MOJUTYIUT-KJIEBEJIAHAUTOBBIN MapareHe3uchl, ¢ KOTOPBIMH CBS3aHO KOHAMIIMOHHOE JUTHEBOE ChIphe. I1o reo-
XUMHYECKUM 0coOeHHOoCTsAM nerMaTuthl Kanba-HapreiMckoil peqkoMeTamTsHOW MPOBUHIIMM OTHOCATCS K CIIO-
TYMEHOBOW W METAIUTOBOM MmoadopManusM peIKoMeTaUIbHON (opmarmu [3aropckuii u ap., 2003], mo
00raTcTBy YHHKAJIHHBIX MHHEPAIIOB OHH OJTM3KU TAKUM 3HAMEHHUTBHIM 3apyOeKHBIM IIETMaTHTOBBIM MECTOPOXK-
neHusiM, kak bepruk-Jlelik B Kanane, bukuta B 3um06a6Be u apyrue [[1Imakun, 1987].

l'eonormyeckue HabOmoneHNUS, a Takke U-Pb i1 Ar-Ar H30TOITHOE TaTHPOBAaHKE TPAHUTOB U CIIOAYMEHO-
BBIX IIETMATHTOB (CM. TaOJHIy) ONpEAeTICHHO yKa3bIBAIOT HA TO, YTO CIIOJyMEHOBBIE NETMATUTHl 3aHUMAIOT
BHYTPUTPAHUTHYIO MTO3HIIHUIO, IIPH 3TOM TIaBHBEINH 00BEM IPaHUTOMAOB (pOpMHIpYETCS OCIIE IIErMaTATO00pa3o0-
BaHMA. B reoqumHaMmueckoM IUTaHEe TPAHUT-TIETMATHTOBAs CHCTEMa OTBEYACT CHHOPOTCHHYECKOMY KOJIIAICY
ANTaCKOTO aKKpPEINOHHO-KOJUIM3HOHHOTO OPOTeHa M MHTCHCHBHBIM CABHTOBO-PA3BUIOBEIM Ae(hopManusam
KOHTHHEHTaIIbHOU uTocdepsl [Bragumupos u ap., 2008].

Kokroraiickas peaxoMeTanibHast IPOBUHIUS (TTO3AHAS IEPMb—TpHAc) Mpuypoyena k LlenTpanbHO-An-
taifmanckomy (LlenTpanbHo-AnTailickoMy) Teppeiiny [Li et al., 2003; .Windley et al., 2002] u npeacraBneHa
MIPEUMYIIECTBEHHO MTOPOJIaMH BBHICOKUX CTyTEHel MeTamopdu3Ma u rpaHuTamMu. [lerMaTUTOBBIE JKUITBI TPOPHI-
BAaIOT KaK TPaHHTHI, TaK U MeTaMOp(hUUeCKre MOpoAbl. [IpOBHHIMS SBISIETCS PE3YNIbTATOM JUTUTEIBHO JeWc-
TBOBABIIIHX AJIE030MCKUX MPOIIECCOB OPOTEHE3a anTae-MoTIaHACKOro Trra [Baaaumupos u 1p., 2003; Zhu et
al., 2006; JIpstaxoB u 1p., 2010]. OporeHHBI# MOSIC MPEICTaBICH TIaBHBIM 00pa30M HEOMPOTEPO30HCKO-paHHE-
MaJIC030CKUMH KOHTHHEHTAIFHBIMHE (PparMeHTaMH, IE€BOH-KapOOHOBBIMH TOJNIIAMH BYIKAaHHYECKHX IyT H
TypOUANTOB, a TAKKE MAarMaTHTaMH, CBS3aHHBIMH C aKTHBHOM KOHTHHEHTAIBHON OKpAaMHOH TpaHC(HOPMHOTO
THTAa B Bo3pacTHOM uHTepBasie 400—290 muH et [Windley, 2002; Li et al., 2003].

Koxkroraiickue rpanutsl, onucanabie B [Windley et al., 2002], nmpenctaBieHsl IByMsl THIIAMH TTOPOJI:
THEWCOBUIHBIMU TPaHUTaMH (OCHOBHOE TEJO) U HEeJe(POPMHUPOBAHHBIMU TPAHUTAMH (PEIKOMETAIbHbIC HHT-
PY3HMBHBIC MacCHBBI HEOONBIINX pa3MepoB). Tena HexehOpMUPOBAHHBIX OHOTUTOBBIX MPAHUTOB C MOJYHUHEH-
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HBIM KOJIMYECTBOM JIBYCHIOJIIHBIX TPAHUTOB MPOPBIBAIOT KAPOOHOBHIE BYJIKAHOT€HHO-0CAI0UHBIE TOPOIBI, OP-
JIOBUKCKHE TMeCYaHUKH, aM(DUOOIUTHI W THEHCOBHUIHBIE TpaHUTHL. J[ledopmupoBaHHble (THEHCOBUIHBIC)
rpanutsl uMeroT Bo3pact 390—330 mutn et (K-Ar meron) [Zhao et al., 1993] u 387 mun et (SHRIMP-II)
[Zhu et al., 2003]). HenedhopMupoBaHHBIE TPaHUTHI APabCKOTO 0ATOIUTA BMEIIAIOT MHOTOYHMCIICHHBIE ITerMa-
TUTOBBIE KWL ApanbCKue TPAHUTHI IPOPEIBAIOT CPEAHEBEPXHEOPIOBUKCKIE M HIKHEKAPOOHOBBIE TIECYaHNU-
KU, TIIMHUCTHIC CIIAHIIBI M BYJIKAHOTCHHO-0CaI0YHBIe TOpoasl. KpaeBrle yacTn MaccHBa CIOXKEHBI B OCHOBHOM
CpemHerpy003epHUCTHIMI OMOTHTOBEIMH TPAHUTAMH, a EHTPaJIbHAS €r0 YacTh — CPEIHE3EPHUCTHIMU IBYC-
JIOSTHBIMY TpaHUTaMu. Bo3pacT rpy003epHHCTBIX OMOTHTOBBIX TPAaHUTOB, OonpeeieHHbIH K-Ar MeToIoM 1o
ouotuty, coctaBnseT okono 251 muH nert [Liu et al., 1997].

Hawnbomee kpynHBIM peIKOMETaUTBHEIM 00beKTOM KOKTOraiiCcKoro pyiHOTo y3iia sSBISeTCs IerMaTHTO-
Bast xmia Ne 3, KOTopas HHTEHCHBHO OTpadaThIBaiach B TeueHHe moiyseka (10 1999 r.) ¢ monmyuenuem Li, Be,
Nb-Ta u apyrux MuUHEpaabHBIX KOHIIEHTPATOB, @ TAK)KE MOMYTHBIM M3JICUCHUEM JPAroLeHHbIX KaMHeH. Bosz-
pact merMatuToBOM Kuibl Ne 3, onpeneneHHblid pa3IMuyHbIMU MeTOAaMHu, cocTaBui 246—115 muH net [Wang
Jingbin et al., 2002]. JIutuessie nermaTuthl KokTOraiickoi peJKoMeTasIbHON MPOBUHIMH JaTHPYyIOTca Rb-Sr
MeTozoM 225—175 muH net [Hong et al., 2003]. Rb-Sr MeToa 1o BajloBOMY cOCTaBy MOPOJA, CIII0/IaM U araTu-
Ty Jall H30XPOHY Ui OMOTHTOBBIX TpaHuTOB 248.8 + 7.5 MitH jieT ¢ HadaabHbIM 87Sr/80Sr = 0.70867 = 0.00060
(MSWD =4.0) [Zhu et al., 2006]. AHagOrHYHBIM 00pa30M ObLIA MOJyYeHA H30XPOHA JUIS JABYCIIOISHBIX Tpa-
HHUTOB, faBuias Bo3pact 247.8 £ 6.3 muH ner ¢ HadanbHbIM 87S1r/80Sr = 0.7074 £ 0.0026 MSWD =+ 5.7) [Zhu et
al., 2006]. Takum oOpa3om, HeaeGOpPMHPOBAHHBIE TPaHUTHI KOKTOTalHCKOW peaKoMeTaIbHONW MPOBUHITHH
OJIM3KM 10 BO3PACTY APYT K JAPYry W rpaHuTam Apaibckoro Oatonura (okono 251 muH ner). M3oxpoHa Iuist
MErMaTUTOB KPaeBOH 30HKI JKIIIEI Ne 3, mocTpoeHHas 10 BaJOBBIM COCTaBaM, allaTUTY U MyCKOBHUTY, 1aeT BO3-
pact 218.4 & 5.8 mutH jieT ¢ HadaabHbIM 3HaucHUEM 87S1/36Sr = 0.708 £ 0.032, uTo, 0O4YEeBHAHO, OTBEYACT BO3PAC-
Ty HayaJa porecca KpUCTAUTH3aluy nerMaTuToBoil xuisl Ne 3. Takum 00pa3oM, yCTaHOBJICH 3HAUUTEIBHBIH
BpPEMEHHOM pa3pbIB (0kos10 30 MIH J€T) Mexkay (OPMHUPOBAHUEM I'PAaHUTOB ApalibCKOr0 OATOINTA U BHEAPEHU-
€M peIKOMETAJUIbHBIX NerMaTuToB. ClielyeT OTMETUTh, YTO BO3PACT PAaHHUX 30H MErMaTUTa OJIM30K K BO3PACTY
aIUIUTOB, CEKYIIUX IPaHUTHl Apaibckoro Oatonura, 213—202 mun net (Rb-Sr) [Wang Jingbin et al., 2002].

Brauskuii 206Pb/238U Bozpact (238—218 muIH JieT) yCTaHOBJIEH TaKKe AJIsl BTOPOro M0 3HAYUMOCTH B JIaH-
HOM PETHOHE PEIKOMETAIUTBHOTO IErMaTHTOBOTO MECTOPOXKICHUST KemymyT, pacronoXeHHOrO MPUMEPHO B
100 kM ceBepo-3amagnee MectopoxaeHns Kokrtorait. Ho B 3ToM ciydae BpeMEHHO# pa3phIB MEKAY JKIIOM
cnogymenoBoro nermatuta Kemymyt Ne 112 u Bmemaronmumu rpanutamu Jkaiank (256—246 mutH siet) mpe-
BeimaeT 200 M siet. PopMupoBaHHEe 000UX MECTOPOXKICHHH CBA3BIBACTCS C MOCTKOJUIM3UOHHOW CTaIuei
pa3BUTHS peruoHa B TpuacoBoe BpeMs [Zheng-Hang et al., 2012].

Mo3aunii Tpuac—panuss wpa (Fopublii Auraii). B npenenax Kan6a-Hapeim-Kokroraiickoro nutuii-
TAHTAIOBOTO PEAKOMETAIIIBHOTO MOsIca OBUTH BBISBICHBI CIEU(HYECKHE IO COCTaBY CIIOAyMEHOBBIEC IPAaHHT-
nopdupbl Anaxuackoro mToka [Koznos u ap., 1991; Kyapun u ap., 1994]. AnaxuHckoe MECTOPOXKICHHE SIB-
JsIeTCs CHenn(pUUECKUM T'€0JIOTHYECKUM OOBEKTOM, PE3KO OTIHUYAIONUMCS OT KJIACCHYECKUX CIIOyMEHOBBIX
HErMaTUTOB CTPYKTYPHO-TEKCTYPHBIMU OCOOCHHOCTSIMU pyA [Bragumupos u np., 1998]. CnogymeHoBbIE Ipa-
HUT-TIOP(HUPHI PaCIOIOKEHBI Ha FOT0-BOCTOYHOM (riaHre PaxmaHOBCKOro rpaHUTHOTO MaccuBa (375 £ 11 muH
ner) [Ilokanbckuit u ap., 2000]). JIBa HHTPY3UBHBIX BBIXO/a CIIOJYMEHOBBIX TPaHUT-MOP(GHUPOB 00MIeH I1I0-
maaeio 0.4 kM2, BEpOsSTHEE BCEro, NPEICTABISIOT CO00# YacTH KPYITHOTO Tea, OOMbIIIAs 4acTh KOTOPOTO pac-
MOJI0’KEHA HIDKE COBPEMEHHOTO SPO3HOHHOT0 cpe3a. He HeKiroueHo, 9To B €ro CTPOSHIH IPUHUMAIOT yYacTHe
¥ TUIMYHBIE CIIOAYMEHOBBIE ITETMATHUTHI. [ TaBHBIMH Pa3HOBHIHOCTSIMH ITOPOJ AJTAXHHCKOTO IITOKA SBITIOTCSI
MYCKOBHT-CIIOTyMEH-AIEOUTOBEIC N MYCKOBUT-ATEOUTOBEIC TPAaHUT-TIOPOHPEL, a Takke amsOUTHTHL JlocTym-
HBIH 17151 HaOJroieHui 0ObeM IITOKA CI0KEH B OCHOBHOM MEJIKOCPEIHE3EPHUCTHIMI MYCKOBHT-CIIOTyMEH-aITb-
OUTOBBIMU TpaHUT-IOPpGHUPaMU. ANBOUTHTHI PUYPOUCHBI K BEPXHEH alMKaIbHON YacTH IITOKA, B BHCSYEM
9K30KOHTAKTE KOTOPOTO BMEINAIOIINE ITOPOIBI Ipeii3eHn3upoBansl. CieayeT MOI4epKHyTh, YTO CIIOTyMEHO-
BbIe TPAHUT-NIOPPHUPHI U SHAOKOHTAKTOBBIE aIbOMTUTHI HMEIOT TIOCTETIEHHBIE TTepexoibl. [ rpaHuT-nop¢u-
poB ycranoBieH Bo3pacT 201.0 & 1.5 mun set (U-Pb u Rb-Sr u3otonnsie meroast) [Baagumupos u ap., 1998;
Kostitsyn et al., 1998]. AnaxuHckuit IITOK OTHOCUTCS K BHYTPUILIUTHBIM aHOPOTEHHBIM 00pa30BaHUsAM, pa3Me-
IIEHHE KOTOPOT0 KOHTPOJIUPOBAIOCH aKTUBU3UPOBAHHBIMU B PAHHEM M€3030€ KPYIHBIMH CABUTOBBIMU N op-
ManusIMH JTUTochepbl — omHUM U3 pa3noMoB CeBepo-BocTouHOM 30HBI cMSTHSI.

Cpennsisi opa—uunxuuii mes (Bocrounoe 3adaiikanne). B npegenax Monromno-OxXoTckoro ckiamada-
TOTO Iosica N3BECTHA 3a0alKaabcKas Me3030iCKas IIerMaTHTOBAsI TPOBUHIINS, BKITIOYAOIIAst HECKOIBKO ITerMa-
TUTOBBIX TIOJIEH C INTHEBOW MUHepanu3anuen (cnoaymer, nenuaonut) [[lomns..., 1976]. Bece orn npuypodeHst
K KpaeBbIM YacTssM ATHHCKOTrO 00ka (OHOHCKHIA TeppeiiH), KOTOPBIH 00JieKaeTcs IByMs BETBAMH MOHTOJIO-
OXOTCKOM CyTypHI C CYyIIECTBEHHBIM CABHT'OBBIM KOMIIOHEHTOM, C(OOPMHPOBABIICHCS B Pe3yIbTaTe KOJUTU3UH
Cubupckoro kparoHa 1 MoHrono-Kuraiickoro KOHTHHEHTa B CpEIHENO3JHEIOPCKoe BpeMs [30puH W 1p.,
1998]. Haubonee kpynHoe 3aBUTHHCKOE 1moiie (~ 20 X 7 KM) ¢ OJHOUMEHHBIM MECTOPOKACHHUEM CIIOyMEHO-
BBIX [IETMAaTUTOB PACIOJI0KEHO B CEBEPHOI KpaeBoi 4acTH ATHHCKOTO MacCHBa, OyIy4Yd BBITSHYTO B CyOLIH-
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Puc. 6. Cxema reoquHaMu4ecKoro paiioHupoBaHus 3abaiikajabckoil yacTu MoHrono-OxoTckoro ckJiaa-
4aToro nosica u ero oopamJienus (no [3opux u ap., 1998], ¢ no6aBaenussmMn).

1 — Cubupckuii KOHTHHEHT B TIO3/IHEH epMu—panHei ope; 2 — Monrono-KuTalickuii KOHTHHEHT B MO3HEH epMU—paHHe# fope;
3—6 — 30HBI MOHT010-OX0TCKOTO CKJIaa4yaroro mnosca: 3 — JIeBOHCKO-KapOOHOBBIN aKKPELMOHHO-CYOYKIIHOHHBIN KIIMH Y aKTHBHOW
KOHTHHCHTAJIFHON OKpaWHBI aHAWHCKOTO THIIA; 4 — TO XK€, HO C HAJIOKCHHON NMEepMCKO-pPaHHEIOPCKOH ()POHTAIILHON YacThIO0 aKTHBHOW
OKpauHbl aHJMHCKOTO THIA; 5 — TO3JHENEePMCKO-PaHHEIOPCKas MacCHBHAs KOHTHMHEHTaJbHAas OKpauHa (Iuenb(), KOHTUHEHTAIbHBIN
CKJIOH U ero nojHoxue); 6 — OHOHCKHUII OCTPOBOIYKHBIH TEPPEHH C JCBOHCKO-pPAaHHEKaPOOHOBBIMU aKKPEIIMOHHO-CYOIyKIIMOHHBIMA
KIIMHBSIMH, TIPETYTOBBIM M 33 JyTOBBIM OacceifHaMH, IMO3JHENCPMCKO-PaHHETPHACOBBIM aKKPEIIMOHHO-CYyOJyKIIHOHHBIM KJIMHOM ! I103-
JTHETPHUACOBBIM 33/yTOBBIM OacceitHoMm; 7—9 — 30HbI BiusiHAS MOHT010-OX0TCKOTO Mmosica (aKTHBHBIC OKPAWHBI aHAMHCKOTO THIIA):
7 — IeBOH—CpeqHUi KapOoH, 8 — Mo31HUI KapOOH—paHHsIsI IepMb, 9 — TO31HUI KapOoH—paHnHss 0pa; /() — Mourono-OxoTckas
cyrypa; /1 — nanBuru; /2 — copocsl; 13 — nonoxenue TpancekToB: KOC-LIM — FOxno-Cubupckui—IlIleHTpansHO-MOHTONbCKHH,
BM — Baiikano-Monromnsckuii, BC — Bocrouno-Cubupckuii, BM — BocTouH0-MOHTONMBCKHIA, IITPUXOBO# JIMHHUEH OKOHTYpEHA ILIO0-
11aJIb TTOJIOCOBBIX KapT, CONPOBOXKIAIOIINX TPAHCEKTHI; /4 — rocyaapcTBeHHas rpaHuna. /5 — nermarutoBbie noisi: | — CeasoBckoe,
2 — 3aBurnHCcKOe, 3 — Kanrunckoe, 4 — KynuaauHckoe.

pOTHOM HarmpaBieHuu Broib Muroauno-1lunkuHckoii BeTBM MoHTro10-OX0TCKOro 11Ba, K KOTOpoil moje He-
MOCPEACTBEHHO MpUMBIKaeT ¢ ora (puc. 6). Bmemaromumu nopogamMu Ui TPaHUTOB M NETMATUTOB IOJIA
CIIy’KaT MeTaTeppUreHHble 00pa30BaHNs HOMOKOHOBCKON, KAMEHCKOM M KOMOJIb3UHCKOM CBUT (TIO3JHUHA TpU-
ac), a Taxke CeKyIIne WX JaHKOBEIE Tela JaMIIpopHpPOB U MUKPOTPAHUTOB. JINTHEBOE MECTOPOKIACHHUE SIBIIS-
€TCsI IPOAYKTOM DBOIIONHMH W BaXXHEHIIIEW COCTAaBHON YacThIO 3aBUTHHCKOW TPAHUTHO-TIErMAaTHTOBOM CHCTE-
MBI, OOBEAWHSIOMICH TpaHUTHL, NETMATUTHI, IPEANEIMAaTHUTOBEIE M CHHIIETMATHTOBBIC METACOMATHTHI
[3aropckuii, Kysnemosa, 1990; 3aropckuii u ap., 2011; Zagorsky, 2011].

B npenenax mosist BELACISAIOTCS TP THITA TPAHUTOB, 00Pa3yIOIINX TOMOAPOMHYIO CEPHIO ITOPOJI: HEPABHO-
3epHHUCTHIC TOPPUPOBHUIHBIE OMOTUTOBBIE 1 aM(PHOOTI-ONOTUTOBBIE TPAHUTHI (aJaMEIUTHTHI) (Jajiee TPaHuTHI 1);
MEJIKO3EPHHUCTBIE ABYCIIOASHBIC CyOIIeNOUHbIe IPaHUTHI-ICHKOTPaHUTHl (TPAHUTHI 2); MEIKOCPEeTHE3EPHHUC-
ThbI€, y4aCTKaMH MEIKOIErMaTONIHbIE MyCKOBUTOBBIE (MHOT A ABYCIIOISHBIC) CYOIeI0YHbIe TPaHUT-TIeHKOT-
paHuThl ¢ rpaHatoM (rpaHuthl 3). I'panutel 1 06pa3yrOT OTHOCHTEIBHO KPYIHBIE MAaCCHUBBI Ha 3alagHOM H
BOCTOYHOM (hJIaHTaX MErMaTHTOBOTO Nois. ['paHuThl 2 U 3 crnararoT MeJKHe ITOKOOOpa3HbIe Tea TU00 COB-
MECTHO C IIerMaTUTaMH 00Pa3yIoT Tejla OYeHb CJIOKHOI'O CTPOECHHUS.

[To MuHEpaIBPHOMY COCTaBY U TEKCTYPHBIM 0COOEHHOCTSIM BBIJENIEHO YEThIPE TUIIA IETMAaTUTOB: IPAHUT-
nerMatuTH (Tut 1); HepaBHO3EPHUCTHIE (10 OJIOKOBBIX) KaJIHIIIATOBEIE OO ABYTIOJICBOIIIATOBEIC TETMATHTHI
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(tun I1); nopdupoBuAHbIE CylecTBEHHO anbOuTOBbIe (THM I11); pe3ko HepaBHO3EPHUCTHIE TOIOCYATHIE CIIOAY-
MeH-aJIbOUTOBBIE arIUT-ierMaruThl (Tum [V).

I'paHuT-IErMaTUTHl OTHECEHBI K MerMaTHUTaM yclIOBHO. OHM 00pa3yroT H30METPUYHbIE JINOO CIOKHOM
(opmel Tena. OCHOBY WX OOBIYHO COCTABIISIIOT TPAHHTHI 3, CONEPIKAIINE YYACTKU KBapI(-IBYIOICBOIIIATOBOTO
C MYCKOBHTOM HITH KBapII-KaJIHIIIIATOBOTO [IETMATUTA, OJIOKOBBIE 000COONCHNUs KanImnara, kBapia. Komndaec-
TBEHHBIE COOTHOIICHUS T'paHHUTa M MEerMaTuTa HemocTosHHEL. [lermatuts Il THma ciararor amodusbl rpaHHT-
MErMaTUTOBBIX TEJI U cCaMOCTOsTeNbHbIE XkUiIbl. [lermaruts! 111 Tuna ciaokeHbl MeNKOCPEAHE3EpPHUCTHIM KBapIl-
aNBONTOBBIM arperaTtoM C BBHIICICHWSMH KaJWIIIaTa W TIIoMepoOiacTaMH KBapra pasMepoM a0 3—5 cm,
YelryHyaTbiM HITH IJIACTUHYATBIM MYCKOBUTOM. [lermaruTsl IV THa 006pa3yroT CBUTY MHOTOYHUCIICHHBIX COJTHU-
’KEHHBIX JKIJI CEBEPO-3alaIHOTO MIPOCTHPAHUS MPOTHKEHHOCTHIO OKOJO 2.5 kM. CBUTA XKW KPyTO MajgaeT Ha
CEBEPO-BOCTOK ITOJ] PACTIOJIOKEHHBII HaJl HEl 9TaX, HACHIIIEHHBIN JIeHKOrpaHUTaMu, Oe3pyIHBIMU U Cllabope-
KOMETAJJILHBIMHU (C aKIIECCOPHOW OepHIIIIMEBON M OJIOBIHHOW MUHepanu3anvei) nermMarutamu. [lerMaTuthl
IV Tuna nmerotr Haubosee CIOXKHbBIE COCTaB U BHYTPEHHEE cTpoeHue. [l HUX BecbMa XapakTepHa MoJocya-
TOCTb, 00YCJIOBJIEHHAs! HE3aKOHOMEPHBIM YepeJOBaHUEM PA3TIMUHBIX MHUHEPAIBHBIX KOMIIEKCOB.

Bce penxomeraiibHble nerMaTuThl BoctouHoro 3abaiikaibs TpaAULIMOHHO CBSI3BIBAIOTCS C MO3AHEME30-
30HCKUM KyKYJIBOCHCKUM KOMIUIEKCOM IPaHUTOB-JIEHKOIPAaHUTOB, HO JIMIIb JIJIsl TPAHUTOB U MErMaTUTOB 3aBU-
tuHckoro mons umerores U-Pb maruposku (SHRIMP-II, o mupkory) (MitH jer): 6uoTutoBhid rpanuT 1 Ha-
nrukeHckoro MaccuBa — 169.0 + 3.0; rpaaut 2 — 147.5 £ 3.1; rpanut 3 — 140.0 £ 3.0; 1BynosaeBOMIIATOBEII
METMAaTHT W3 TPaHUT-TIErMaTHTOBOTO Tena — 139.6 + 3.1; cromyMeH-KBapi-aTbOUTOBBIA KOMIUIEKC U3 MerMa-
tuta [V THna — 129.6 £ 2.7 (cM. Tabnuity). Heo0X0quMo OTMETHTD 3HAUUTEILHBIA BPEMEHHON pa3phiB MEXKITY
rpanutamu 1 u 2 (21.5 mutH net), Mexny rpanutaMu 2 u 3 (7.5 MIIH JIeT), MKy TPaHUTAMHU 3 W TPaHUT-TIET-
MaTUTaMH, C OJTHOW CTOPOHBI, U mermatutamu 1V tuma — ¢ npyroii (10 mia ser). Takum 00pa3om, JTUTEIb-
HOCTh (POPMHUPOBAHHSI 3aBUTHHCKOHN MTOJIMXPOHHOH I'paHUTHO-TIETMaTUTOBON CHCTEMBI cocTaBiseT 40 MITH JIeT.
Ee ¢opmupoBanue coBnajgaeT ¢ IepUOJOM CMEHBI I'€OJMHAMUYECKUX PEXUMOB B PErdoHe Ha pyoexe J,-K,
[3aropckuii u ap., 2011]: BO3pacT paHHUX T'PAHUTHBIX WICHOB CHCTEMBI COOTBETCTBYET BPEMEHHU 3aBEPIICHUS
xkommusuu (J, -1;), Torna xak oOpa3oBaHME CIOMYMEHOBBIX IIETMAaTUTOB — Hadaly 3Tana pudrorenesa (K,),
IIMPOKO MPOSABIEHHOrO B 3abaiikanbe. CXOMHBIN reoJMHaAMUYECKUH peXUM (POPMHUPOBAHUS PEAIaraeTcs TaK-
xe i [llaxTaMHHCKOM MONUOAEH-TIOPGUPOBOI PyTHO-MAarMaTH4eckol cucteMbl B Bocrounom 3abaiikanbe
[bep3una u ap., 2013].

OBCYXXJIEHHUE PE3YJIBTATOB

B Hacrosiee BpeMs B TUTEpaType HE CYIMIECTBYET €ANHOTO MHEHHUS O TEOAMHAMHIECKUX (PaKTOpax KOH-
TPOJIL TPAHUTHO-IIETMATHTOBBIX CHCTEM C MECTOPOXICHHUSAMHU PEAKOMETAIUIHHBIX IETMAaTHUTOB, YTO B 3HAYH-
TENIFHON CTENEHU O0YCIIOBICHO AS(HUIINTOM HaSKHBIX T€OXPOHOIOTHIECKUX JaHHBIX. |0 CHX ITOp BBIBOIBI O
reoIMHAMUYECKON MPUPOJIE TaK HA3BIBAEMBIX MAaTEPHHCKUX (IIETMAaTHTOHOCHBIX) TPAHUTOB OOBIYHO pacIpo-
CTPaHSIOTCS U HA IPOCTPAHCTBEHHO aCCONMHUPYIONIIE C HUMHU IerMaTHTHL. OHAKO TP OTCYTCTBUH HaIS)KHBIX
N30TOMHO-BO3PACTHBIX HATHPOBOK JIA TCX U JAPYTUX HOIIO6HLH71 oAX0J HEPECAKO MPUBOJIUT K OHII/I6OLIHI)IM
pe3yiibTaTaM. Kax CJIEAYET U3 NPUBCACHHBIX BBIIIEC MAaTCPHUAIOB, BO MHOTUX KPYIIHBIX MOJISAX CBA3b PEAKOME-
TaJUIbHBIX IETMAaTUTOB € 'paHUTaMH O4YCHb 0cna6neHa " gaxe HpO6HeMaTI/I‘IHa, IMOCKOJIbKY B HUX OTCYTCTBYIOT
TpaHUTHI, OJU3KKE TIO0 BO3pAcTy MerMaTutaM. B OONBIIMHCTBE H3YYEHHBIX TOJIEH pellkOMeTaUIbHbIE MTerMaTH-
TBHI OTOPBAHBI BO BPEMEHH OT Pa3BUTHIX B UX MPENEIIaX U CUNTAIOUINXCSI MATEPUHCKIMU FPAHUTOB, C KOTOPHIMHU
OHH MPOCTPAHCTBEHHO ACCOIMUPYIOT. B pa3HBIX MONSIX BPEMEHHOH pa3phiB MEXKIY IPAHUTAMH U TIETMATHTAMH
KOJICOIETCS OT MEPBBIX IECSITKOB 10 COTEH MIJITHOHOB JIET. B 1IeToM B TOKEeMOPHIICKHX METMATUTOBBIX MOJISX
OH BHIIIE, YeM B (haHEPO30UCKHUX.

B cirygasx 6ompIoro paspriBa BO BpEMEHH MEKAY ITETMATHTAMH U TIPEIIICCTBYIOIINME UM TPaHUTAMH,
a TaroKe IMPH OTCYTCTBUH IOCIEAHUX LEIecO00pa3HO BBIACISATH CAMOCTOSTEIBHBIA IErMaTHTOBEIM 3Tal B HC-
TOPUU MarMaTh3Ma TEerMaTHTOHOCHBIX CTPYKTyp [3aropckuii, Makaron, 2005, 2012; Zagorsky, Makagon,
2012]. Oto He 03HAYAET KaTErOPUYECKOTO OTPHIIAHMS CBSI3U PEAKOMETAJUIHHBIX METMATUTOBBIX PACIIIIAaBOB C
TPaHUTHON MarMoi Ha (Tapa)reHeTHIYECKOM YPOBHE, ITOCKOJIBKY TPYIHO NMPEACTaBUTh, YTO IIETMAaTHTOBEIEC pac-
IJIaBbI C 3KCTpeMaJ'H;HOI>i CTCTICHBIO KOHLICHTPUPOBAHUA PEAKUX IJIEMEHTOB MOT'YT BO3HUKATh CIIOHTAHHO, 663
y4dacTus FpaHPITHOﬁ IMPpOTOMATPHUIILIL. Bwmecte ¢ TeM M37105KEHHOE BBIIIIC HaKJIaJAbIBACT CCPHLE3HLIC OIrPAHNYICHUSA
Ha 00pa30BaHUE PEIKOMETAILHBIX METMATUTOB B PaMKaX MOJIENH KPUCTAJUIM3ALMOHHON auddepeHnnaniu
TPaHUTHONH MarMbl B 3aKpBITO# cucTeme. bonee mpuemieMol mpeacTaBiseTcs MeTaMarMaTUIecKas MOZIeb
(ron0-MarMaTHYeCcKoi TudGepeHIuanuy KUCIONH MarMbl B HAJUTMKBUIYCHBIX YCIIOBHSX IO BO3/ICHCTBUEM
rryOuHHBIX (uronnoB [3aropckuit, 2005; Zagorsky, 2007, 2009]. cTouHHKOM Takux (QIFOHIOB MOTYT OBITH:
30HBI yJIbTpaMeTaMoppu3Ma Ha HIKHUX TOPU30HTaX KOPBI, KOTOPHIM CBOMCTBEHEH AE(MUINT TAKUX XapaKTep-
HBIX U TIETMATHTOB 3JIEMEHTOB, Kak (GTOp, OSPHILTHHA, TUTHH U [Ip.; HIDKHIE YaCTH BEPTHKAIBHO IMPOTSHKEH-
HBIX YacTell MarMaTHYeCKMX KOJOHH B 30HAX BIMSHHS TIIyOOKOTPOHUKAIOIINX TEKTOHHYECKHUX CTPYKTYD;
o0yacTu nmeruaparanuu CyOaylUpOBaHHON KOpBI; IUTIOMBL. B 00mem ciydyae yem Oolbllie MIyOWHA OYaroB
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(mronaHO-MarMaTUIECKOH TpaHc(hOpMaLUU TPAaHUTHOI MarMel ¢ 00pa30BaHUEM IETMATUTOBBIX PACILIABOB U
BBIIIEC MX PHEPTETUIECKUI MOTEHIIHAT, TEM OOJBIIE BEPOATHOCTH IPOCTPAHCTBEHHOTO OTpPBIBa Hamboee 3pe-
JBIX U HAUMEHEE BSI3KUX YJIbTPapeIKOMETAIUIbHBIX JU(epeHInaToB 0T rpaHUTHOM MPOTOMATPHUIIBL B PE3yIIb-
TaTe pa3psAaKd (IIOUTHO-MAarMaTHIeCKOW CHCTEMEBI, YTO MOKET CTUMYIIMPOBATHCS TEKTOHHUECKIMH (haKTopa-
MH, TIPEKE BCET0, AKTUBU3ALUCH TTTyOUHHBIX pa3ioMoB. Tak MOryT (hOpMHPOBATHCS ETMATUTOBBIC OIS, IS
KOTOPBIX OCTPO CTOHT MpoliieMa MaTepHHCKUAX TPAHUTOB.

W3710°xeHHbIC BBIIIE I€OJIOTHYECKUE U FEOXPOHOIOTHUECKIE MATEPUAITBI IIO3BOJISIIOT CYIECTBEHHO yTOU-
HUTH 3aKOHOMEPHOCTH pa3MEIICHHUS TPaHUTHO-TIETMATUTOBBIX CHCTEM, TIPOIYIIUPYIONINX KPYITHBIE MECTOPOXK-
JICHUS CIIOYMEHOBBIX IErMaTUTOB, X OOBSICHUTH ITAPaJOKCANBHOCTh ABOMCTBEHHOIO XapaKTepa UX MPOCTPAHC-
TBEHHOM CBSI3H C PETHOHAIBHBIMU I'€OTEKTOHUIECKUMH CTPYKTYPaMH, (POPMUPYIOIIIMIUCS B T€OMHAMHYECKIX
00CTaHOBKAX KaK CXKaTusl, TAaK U PACTSKECHUS KOHTHHEHTAIBHOU JTUTOC(HEPHI.

B cBs3u ¢ mocimegHUM OOCTOSTEIHCTBOM HEKOTOPHIE aBTOPHI BHIACISIOT ABAa T€OIMHAMHYCCKHUX THIIA
HerMaTuToOBBIX MecTopoxaeHuit Li, Cs, Be, Ta: 1) kommu3uoHHbIH U 2) TBUIOBBIX pUGTOB B IpejesiaX aKTUB-
HBIX KOHTHHEHTAJIBHBIX OkpamH [['yceB m nap., 2012]. Jlpyrue wuccriemoBaTeny pacCMaTpPUBAIOT TaKUE
MECTOPOXJICHUS KaK KyJIbMUHALUIO KPUCTAJUIN3AIIMOHHON TuddepeHanu cyrybo OporeHHbIX (CyOmyKIHst
W Koyutu3us) (enp3ndecknx MarM [Simmons et al., 2003; Martin, De Vito, 2005], Torna kak ¢ 00cTaHOBKaMH
KOHTUHEHTAJILHOTO PH(TOreHe3a CBS3BIBAIOTCA TOJIBKO MECTOPOXKICHUS PEAKOMETAIBHO-PEIKO3EMEIIBHBIX
nermMatutoB (Nb, Zr, REE).

CornacHo HallluM JIJaHHBIM, K OPOT€HHBIM (COOCTBEHHO KOJUIM3MOHHBIM) 00pa30BaHUSAM MOXKHO OTHECTH
JWOIh paHHWE TPAHWUTHBIC WICHB! MOJUXPOHHBIX TPAHUTHO-TIETMATUTOBBIX CHCTEM, IMOMOOHBIX 3aBHUTHHCKOM
cucreme BocTouno-3abaiikanbckoi pekoMeTauIbHON MPOBUHITNM, I/I€ OJHO3HAUHO JOKA3aHO, YTO CIIOTyMe-
HOBBIC TIETMATHTHl (POPMUPYIOTCS HA MMOCTOPOTEHHOM (IIOCTKOJUIM3MOHHOM) JTale B YCIOBHUSAX PAaCTSHKECHIS
KOHTHHEHTAJIbHOM Kopbl. Kpome Toro, Aist TaKuX IPaHUTHO-IIETMAaTUTOBBIX CHCTEM BEChMa BEPOSITHA TAKXKe
cnenudryeckas reoJUHaMIYeckasi 00CTaHOBKA, KOT/Ia B HI3aX KOPHI COXPAHSIOTCS AMHAMHYIECKUE HalpsiKe-
HUSI KOJUTM3HOHHOT'O 3Tamna, TOTJa KaK BEPXHSS 4acThb OPOTCHHOM CTPYKTYpBI BCTYIIAeT B CTaJUIO KOJUIAICA
[Koponosckwuii, Jlemnna, 1996; Bnagumupos u ap., 2008; 3aropckwit u ap., 2011]. Takue ycnoBus 6xaronpu-
ATHBI AJIS1 IepeMelleHus (0] IaBIeHHEM) IerMAaTUTOBBIX PacIIaBOB M3 HIDKHEKOPOBBIX 0UaroB KUCJION Mar-
MBI B BEpXHHE TOPH30HTHI KOPHI B YCIOBHUAX IEKOMIIPECCHU U CIBUTOBO-PA3IBUTOBHIX Ae(OpMAaIUil KOHTHHEH-
TaJILHOH JINTOC(EPHI.

Yro kacaercss TOKeMOPHICKUX MOJNEH CIIOTyMEHOBBIX METMATUTOB, TECHASI CB3b HX C PUPTOTCHHBIMA
CTpYKTypaMmH (rpabeHaMu, Tporamu) cama Mo cede He 03HayaeT 00s3aTENIbHON CHHICHETHYHOCTH TeX U JpY-
rux. Kak mokazano Ha mpumepe Bocrouno-CasHCKOTo mosica, CHOAYMEHOBEIC METMATUTHI B MpeesiaX TaKuX
CTPYKTYp, TaK k€ KaK ¥ CaMH 3TH CTPYKTYpPHI, (OPMHUPOBAINCE B YCIOBUSAX PACTSDKEHHS, HO Ha Topaszio Ooiee
MO3THUX JTalax, CBA3aHHBIX C IPOIeCCaMH TEeKTOHOMarMaTHniecKoi akTHBH3alui. BMecTe ¢ TeM mpuypodeH-
HOCTb KPYIHBIX JOKEMOPHHCKUX MOJIei CTIOAYMEHOBBIX IETMaTUTOB K PH(TOTCHHBIM MATEOCTPYKTYPaM U 0CO-
OEHHO K OTPaHWYHMBAIOUINM HX TIyOHHHBIM pazoMaM YKasbIBaeT Ha TO, UTO IOCIEIHHUE, B CBSI3H C UX IOBHI-
MIEHHOI NMPOHHIIAEMOCTBIO, OKA3bIBATIM JOJITOBPEMEHHOE BIMSHUE HA UCTOPUIO T€OJOTMYECKOTO Pa3BUTHUS U
METaJJIOTeHUIO IETMaTUTOHOCHBIX TEPPUTOPHI, o0Jierdas BO3ICHCTBHE IIyOMHHBIX MCTOYHHKOB SHEPTUH U
BemiecTBa ((pmomma) Ha KOpOBBIE OYard TPaHUTO- M MEerMaTUTOOOpa3oBaHus [3aropckuii, Makaron, 2005].
[NomoOHast poNb TEOTEKTOHNIECKUX MANCOCTPYKTYP MPOSIBISETCS Takke U B (paHepo30e, HO He B CTOIb SIPKOM
(opme, Kak B JoKkeMOpHH.

BbIBO/IbI

B npenenax LleHTpanbHO-A3HATCKOTO CKJIAAYATOro Mosica BO BPEMEHHOM HHTEpBase 0T JOKeMOpus 10
MO3THETO ME3030s] yCTAHOBJIEHA TECHAs! CBS3b KPYIHBIX ITOJICH CHOAYMECHOBBIX IETMAaTHTOB ¢ OOCTaHOBKAMHU
pacTsHKeHHs KOHTHHEHTAJIBHON JIUTOC(EPHI, KOTOPbIE IPOSBIISIOTCS TH00 B BUJIE 30H AOJITOKUBYIUX TITyONH-
HBIX Pa3JIOMOB, OTPAaHWYHMBAIOIINX TPOTOBEIC (PU(TOTEHHBIE) CTPYKTYPHI, OABEPTIIHECS MTPOIIEcCaM TeKTOHO-
MarmMaTu4ecKod aKTUBU3alMU, MO0 B BUAE MOCTKOJUIM3UOHHBIX 30H CJIBUTOBO-Pa3ABUTOBBIX AehopManuil.
ITepBBIe XapakTepHBI 111 TOKEMOPHs, BTOpble — s (haHepo3ost. Takum 0Opa3om, KpyIHBIE TIOJIS CIIOTyMEHO-
BBIX [IETMAaTHTOB MOTYT CIIY»KUTh WHIMNKATOPOM OOCTaHOBOK PAacTsDKEHUSI KOHTHHEHTAIBHOH JTUTOC(EpEL.

st 06pa3oBaHHs MECTOPOXKICHUH PEIKOMETAIUTFHBIX IIETMAaTHTOB BaXKHBIM OJTarONPUSATHBIM (aKTOPOM
SBISIETCS TO, UTO OOBEAUHSAET OOCTAHOBKU KOJUIM3UOHHBIX 30H U KOHTUHEHTAIBHBIX PU(PTOB, a UMEHHO HaJU-
YHe JOCTaTOYHO MOIIHOHM 3pEeoil KOPbI, KOTOpasi TpacCHpyeTcsl TITyOOKOMPOHNKAIOINMHE (BIUIOTH 10 BEpXHEH
MaHTUH) AJIUTENBHO AECHCTBYIOIUMH TEKTOHUYECKUMH CTPYKTypaMH, O00JEr4aromyMu BO3AeHCTBUE TyOUH-
HBIX HCTOYHUKOB YHEPTUH U BEIIECTBA HA KOPOBBIE OYArM TPAHUTO- M IIETMaTHTOOOPa30BaHMS.

Jlist GONBIIMHCTBA U3YyUEHHBIX MONEH CIOAYMEHOBBIX IETMATUTOB YCTAHOBJIEH 3HAUUTEIbHBINA BpEeMEH-
HOH pa3phIB (OT MEPBBIX JECATKOB A0 COTEH MIJITHOHOB JIET) MEXIY CITOyMEHOBBIMH IIETMaTUTAMU B OOBIYHO
CUUTAIOUIMMUCS MATEPUHCKUMHU TPAHUTAMU, C KOTOPbIMU OHU MPOCTPAHCTBEHHO aCCOLMUPYIOT. DTO CBUJE-
TEIBCTBYET O LENeCO00PA3HOCTH BBIACIEHHS CAaMOCTOATEIBHOTO [IETMAaTUTOBOTO 3Tara B UICTOPUH MarMaTiu3Ma
MIETMaTUTOHOCHBIX CTPYKTYP.
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Agtopsl Onaronapusl M.U. Ky3emuny, @.A. Jlernuxosy, E.B. Cxisipoy, B.A. Aatununy, C.1. Konosa-
neHko, A.A. TOMUIIEHKO 3a TIOCTOSHHYIO MOJJEPKKY U OOCYXKIEeHHE IUCKYCCHOHHBIX mpobiem, FO.B. AHo-
mkuHo#, M.B. Kapmeieroid, E.H. Mopo3, I1.1I. Komiepy, E.1. Muxeey, O.A. ['aBprolIKuHON, TPUHUMABIIUX
AKTHBHOE y4YacTHE B HKCICAWIMOHHBIX ¥ HAyYHO-HCCIICHOBATENBCKUX padoTaXx. ABTOPHI INPH3HATEIHHEI
B.C. Hlankomy u A.A. L{pIraHKOBY 32 KOHCTPYKTHBHEIE 3aMEUaHIs, CIIOCOOCTBOBABINHUE YITyUIICHUIO TaHHOM
paboTHL.

Pabora BeimonHeHa B paMkax ianoB HUP raboparopuu reoOXMMHN MTPOIECCOB MErMaTUTOO0Pa30BaHHUS
NI'X CO PAH (r. UpkyTck), 1a00paTopuyl METPOIOTHH U PyAOHOCHOCTH MarMaTHYEeCKUX Gopmanuii u mabopa-
TOPHH MPOLIECCOB MUHEPATIO00pa30BaHus B yCiIoBHAX BhIcOKuX masieHuii UI'M CO PAH (r. HoBocubupck), a
TaKXke mpu noanepxke uaTerpanuonHoro npoekra PAH u CO PAH no naykam o 3emne (OH3-10.3), mexxauc-
LIUIUIMHAPHBIX U napTHepckux npoektoB Ne 77 u 123 Ipesunuyma CO PAH, npoexra ®IIII «Hayunslie u Hayy-
HO-TIelaroTHYecKue Kaapbl MHHOBaMOHHONW Poccum 2012—2013 rry (mpoekt Ne 2012-1.2.1-12-000-2008-
8340), nayunoii mkonsl HIII-6153.2012.5, PO®U (rpantsr 08-05-00471-a, 09-05-01181-a, 10-05-00964-a).
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