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PaccmarpuBatoTcest pe3ysbTaThl TeOXpOHONIOrHYeckux uccnenopanuii MmerarpanntonjoB (U-Pb SIMS) u odu-
onutoB (Sm-Nd) Xanxkaiickoro maccua. HoBble U paHee oIyOIMKOBaHHBIC JaHHBIE MO3BOJISIOT BBIICIUTH
paHHeHeonpoTepo3oiickuil MaTBeeBcko-HaxuMOBCKuUit TeppeitH ¢ paHHUM HaICyOAyKIIMOHHBIM MarMaTu3MoM
¢ Bo3pactoM 935 u 915 MIH JIeT ¥ BHYTPHILTUTHBIM MM TPAHC(HOPMHOI OKparHbl THXOOKEAHCKOTO TUIIA C BO3-
pactom 850—880 1 757 MITH J1eT, a TakKe HEOPOTepo3oicKre-panHeKkeMOpuiickue J{BopsiHckuii 1 TadynHckuit
TepperHbl ¢ HAJACYOMyKIIMOHHBIM MarMaTu3MoM ¢ Bo3pactoMm 543, 520, 517 u 513 muH neT. Mexay dTUMHU
JIBYMsI 4acTsAMH Bbiaensercs cytypa (BosHecenckuii u CriacCKuii TeppeiiHbl) ¢ melb()OBBIMH OTIOKCHUSIMU
IMHAKAPHSI—KeMOPHS U aKKPSIIMOHHOM MPU3MOii kKeMOpHs ¢ opronuTamu apesHee 514 Mt jtet. bosbinas 4acth
XaHKalcKoro MaccuBa c(pOpMHUPOBANach B KOHIIE KeMOpPHs, B KOHIIE CHIIypa K HeMy ObIJT aKKpETHPOBaH OCTPO-
BoIykHbIH KoproakuHckuit Teppeita. CepreeBCKuii TeppeiH OpAOBUKCKOM OCTPOBHOM TyTH OB IPHUCOSINHEH
B pe3yJIbTaTe paHHEMEIOBOTO CIBUTOBOTO IepeMerieHus. [1o aHamorn4HpIM 3TarnaM paHHero MarmaTu3Ma 1 Me-
TaMop(du3Ma reTeporeHHbIe CTPYKTYPhl OCHOBHOH 9acTH XaHKalCKOT0 MaCCHBa IPOCIISKUBAIOTCS Ha CEeBep, Iie
MaccuB [[3smycs! (BkiTtouast Boctouno-bypenHckuii TeppeiiH) npeacTaBiseT paHHEHEOnPOoTepO30ckuii OIIOK,
a BocTouHas yacTh MaccuBa CoHrHeH (BKItodas 3amaaHo-bypenHckuil TeppeitH) — mo31HeHeOmpOTEPO30HCKO-
KeMOpuiickuii 610K, Mex Ty STUMH OJToKamMu pacronaraeTcst kemOpuiickas Criacck-YCUHIKIHb-MeIbruHCKast
CyTypa, 00pa30BaBIIAsCs B PE3YIBTATE UX KOJUIM3HUH B KOHIIE kKeMOpusi. bypes-ConrneH-113smycbl-Xankalckuii
cymnepTrepperH chopMupoBacs Kak 4acTh CylepKoHTHHEeHTa [ oHBana okoro 500 MITH J1eT Hazal B pe3ylbTare
oporeHesa U akkpenuu (parMeHTOB CynepKoHTHHEeHTa PoanHus.

Knioueevie cnosa: HeonpoTepo30ii, keMOPHIi, re0OXPOHOJIOTHsI, TPAHUTHIL, 0PUOIUTHI, XaHKAHCKHI MaccuB,
Bypes-Conrnen-L3simycbl-Xankalickuii cynepreppeiin.

BBEJEHUE

Mexny Cubupckum (Ha ceBepe) u Cuno-Kopeii-
CKUM (Ha I0T€) KpaTOHAMH BEIIEISIOTCS (haHEePO30HCKHe
OpOTEHHBIC MOosica M TOKeMOPUHCKHE KOHTHHEHTAIbHBIC
6moku (MaccuBbl). OpOTEHHBIE MOsICa TMPEICTABISIIOT
c000if KOHTHHEHTAIbHYIO Kopy (nuTocdepy), KoTopas
oOpa3oBanack Ha MeCTe ¥ (MJIM) OKpanHE OKEaHHIECKO-
ro OacceiiHa B pe3ysbTaTe akKKpeLUu TeppeilHOB K KOH-
THHEHTY (KPaToOHY) WM MPU CTOIKHOBEHUH (KOJUTH3WN)
KOHTHHEHTAJIbHBIX 0JIOKOB. B BOCTOUHOI 4acTu 1ora
HansHero BocToka Poccun u mpuiieraromux paioHax

Kuras BeImenseTcs Koaigax U3 HECKOJIBKHX MAacCHBOB
Wiy OJIOKOB, OKPYKEHHBIH CO BCEX CTOPOH MAIC030HCKH-
MU B M€3030HCKUMH OPOTCHHBIMH TOsICAMH, (PYHIaMEHT
KOTOPBIX CIIOKEH JTOKeMOPHUUCKUMH U KeMOpHilcKuMu
komruiekcamu: Conraer (Cynbiifo), bBypeunckuii, 1[35-
MyCBl 1 XaHKalCKUil. OTU MacCHUBBI, OTAEJIEHHBIE APYT
OT JpyTa MO3IHIMHU Pa3IOMaMH, CXOTHBI IO TE€OJIOTHIe-
CKOMY CTPOEHHIO U pPacCMaTpUBAIOTCS KaK €AMHBIHN pe-
ruoH Manwxkypun [78], Bypes-LIzsamychl cynepreppeitn
[28, 74], bypes-113amycs maneorura [62], HUXKE Kak
Bypes-Conruen-Lzamycoi-Xankaiickuit (bCLIX) cymnep-
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oporeHHoro mosica [8, 42, 57, 64, 66—69, 91, 95-98, 102,
103 u ap.].

BCILIX cynepteppeiin (puc. 1) ¢ BocToka u ceBe-
pa TPaHUYHUT C TO3AHEANBOCKO-ceHOMaHCKUM CHUXoTe-
AnuHckuMm [47] u cpenHetopckuM MoHT010-OX0TCKUM
[82] oporennsiMu mosicamu. Ha ceBepo-BocToke bCIX
cynepreppeita rpannunt ¢ KOxxHO-MOHTronbckoO—X MHTaH-
ckuM [28] mim Xunranckum (Xing’an) [66] moscom, Ko-
TOPHBIH CIIOXKEH TOTIO3THEKAPOOHOBBIMH MATE030HCKUMHU
CyOIyKIIMOHHO-aKKPEIIMOHHBIMH KOMILTEKCaMH 0e3 10-
keMOpwuiickoro ¢pyHaamenta [32, 33, 55, 56, 64, 65 u ap.].
Ha rore u toro-soctoke BCLIX cynepreppeiiH rpaHU4HUT ¢
OpOTEHHBIM IIOSICOM, KOTOPBI 00pa30Balics B pe3yibrare
3aKkpbITUa COJIOHKEPCKOIO OKeaHa B KOHIIE MepMHU—CpPe-
HEM TpHace M0 HOXKHUYHOM MOJIeNU ¢ 3amaja Ha BOCTOK
[54, 64, 70, 79 u ap.].

Crnenyer Takke OTMETUTh MPEACTABICHUS O TOM,
YTO BBIXOJIbI FOPCKOr0 XeWITyHI3IHCKOIO aKKPELIMOHHOTO
KOMILJIEKCA MapKHUPYIOT IOPCKYIO CyTYpY MEXKIY MaccH-
Bamu ConraeH u [[3smycel [91, 92, 101 u ap.]. OnHako
H30JIMPOBAaHHOCTH BBIXOAOB XEMITyHI3IHCKOTO KOMILIEK-
ca, CIOXKHOCTh MaJIeOTEKTOHUYECKON PEKOHCTPYKIHUH
CcyOMepUANOHANIBHOTO TPUACOBOTO OKEaHa, He UMEIoIIe-
T'0 MPOJIOJDKEHUS Ha 10T U CEBEP, MPEACTABIACTCS COM-
HUTENbHBIM. XEUITYHI3IHCKUN KOMILJIEKC MOXKET paccMa-
TPUBATHCS KaK MPOJOIDKEHHE OKPAUHHO-KOHTHHEHTAJIb-
HOT'O FOPCKOTO aKKpEeLHOHHOIo KoMiuiekca Cuxore-Au-
Hs (MOZIENh TUIOCKOH CYODYKIMH), BRIBEIECHHOE B KOHIIC
paHHEro Mela Ha TIOBEPXHOCTH [7].

XapakrepHoil ocobennoctpeio BCLX cyneprep-
peliHa SABJISETCS IMUPOKOE pacpOoCTpaHEHUE METaMop-

¢ugeckux mopox am(puOOIUTOBOM, a MECTaMH, U I'pa-
HYJTUTOBOU (hammii, BO3pacT KOTOPBHIX MEPBOHAYAIHHO
CYOBEKTHBHO OLICHUBAJICS MO YCIOBHSIM MeTaMop(u3Ma
KakK apXeWcKuil ¥ maneonpoTepo3oickuil. B nanpuelmem
B Maccuse L[3amycer U-Pb* natupoBanuem meramopdu-
YECKOTO ITUPKOHA OBbLT YCTAHOBIIEH MO3IHEKEMOPUICKHIA
~ 500 mutH JieT Bo3pacT MeTaMop(du3Ma IrpaHyIUTOBON
¢damum [89, 102], a 3arem gatupoBka 506 mMiH jet Obuia
MOJIy4eHa W JJIs TPaHyJIUTOB CEBEpHOM yacTH XaHKaii-
ckoro maccuBa [44]. Sm-Nd H30TOnHBIE HCCIIETOBAHMUS
u U-Pb narupoBaHUsS OETPUTOBOTO IIUPKOHA MOKA3AIIH,
YTO IPOTOIHUTHI TITyOOKOMETaMOP(H30BaHHEIX MTOPOJ HE
SIBIISTIOTCSI PAHHETOKEeMOPHUHCKUMH, a UMEIOT HEOIIPOTe-
po3olickuii 1 keMOpuiickuii Bospact [12, 13, 23, 27, 44,
67,69, 81, 87,91, 96 u np.].

Oco0rIif uHTEpeC AN PEKOHCTPYKILHUHM paHHEH
uctopuu reojoruyeckoro pazsutus BCLX cynepreppeii-
Ha UMEIOT JaHHBIC O MarMaTru3Me, KOTOPBIH IMPOUCXOIUIT
0 PETHOHATBHOTO MeTaMOp(u3Ma BO3PACTOM OKOJIO
500 muH net. Jlo HeIaBHEro BpeMeHH Hanbosee ApeBHEi
JATHPOBKOM (757 MITH JIET) SIBISIJICS BO3pAcT KPUCTAILIH-
3anuu 0a3UTOBOTO CHIUIA-TIPOTOIUTA JBYIHUPOKCEH-aM-
(nOOIOBOTO CITaHIIA B MAaTBEEBCKOM CBUTE XaHKAHCKO-
ro MaccuBa [44]. B mocneanue roasl B mpenenax bCIX
cynepreppeiiHa BbISIBJICHB! pa3IMYHbIE ATaIlbl MPOSB-
JIEHHUsI HEOIIpoTepo3o0iickoro MarmarusMma: 940-933 u
804789 muH net [42], 937-933 u 896—891 mutH net [98],
898—891mmH ner [96], 757-751 mun net [97], 917-911,
841 mmn net [68] u 929-927, 895 muH net [69].

B npennaraemoil ctatbe Mbl IPUBOAUM I'€OXPOHO-
JIOTUYECKHUE JaHHBIC AJII HEONPOTEPO30UCKUX U KEM-

*Jlanee, eciy He OTOBOPEHO, BO3PACTHbIE aTHPOBKH NpUBeaeHE! 0 U-Pb MeToxy [0 LIUPKOHY.

Puc. 1. [lome3o3oiickue oOpa3oBaHust XaHKAHCKOT0 MACCHBa U MPUJICTAIOIINX PAaiOHOB (Ha Bpe3Ke — CTPYKTYPHEIE ITOIpas3ie-
neHns GpyHIaMeHTa KOHTHHEHTAIbHOU YacT BocTouHoit Asuwm, 1o [5, 28, 73], ¢ usmeHennsamn). [lo nanuemM [3, 6, 14-20,
28, 29, 44, 45, 49-52, 59, 74, 75, 79, 85, 86, 88, 89, 91, 94-98, 100, 101].

1 — Me3030¥CKHe 1 KaifHO30MCKIe KOMIUIEKCH HepacuJIeHeHHbIe; 2 — (PparMeHT CpeHe-TI03IHEIOPCKOH aKKPEIMOHHOW IPU3MBI; 3 — paH-
He-CPEeJHETPHACOBBII MeTaMOp(IIECKHil KOMIIIEKC ¢ IPEHMYIIECTBEHHO IIEPMCKHUM BO3PacTOM HMPOTONHTA; 4 — IIEPMCKHE TepPUTCHHBIE
11enb(OBbIE OTIOKCHHUS M N3BECTHSIKH; 5 — IEPMCKHUE BYJIKaHHTHI OCHOBHOTO-KHCIIOTO COCTaBa, MEIIKOBOJHO-MOPCKHE Ty(O-TeppUTCHHBIE
OTJIOXKEHUS U U3BECTHAKHU; 6 — paHHEKaMEHHOYTOJIbHbIE KOHTMHEHTAJIbHbIC PUOIMTHI M JALlUThI; 7 — IEBOHCKHE KOHTUHEHTAIbHbIE ByJIKa-
HHUTBI OCHOBHOTO-KHCJIOTO COCTaBa M MX Ty(bI, peke MEIKOBOAHO-MOPCKHE OTIOXKCHUS; 8§ — paHHEeCWITypHiickue 0a3albThl, aHAC3UTH U
0CaJI0UHBIC OTIOKEHUS OCTPOBHON AyTH (KOPJOHKHHCKAsl CBUTA); 9 — o3aHEOopA0BUKCKHE (~470—455 MIIH J1eT) KOHTUHEHTaIbHbIE PUOIUTHI
u Tydbr; 10 — xeMOpui-daMaKapckue Menb(GoBbIe U aKKPELHOHHBIE KOMIUICKCHI C MaJICOOKEaHHYECKUMH ITOPOJIaMU dHAKaAPUsI-PAHHETO
keMOpust; /] — HeompoTepo3oickue (a) U IMO3XHEHEOPoTepo3oiickne-panHekeMOpuiickue (6) ByIKaHOT€HHO-0CAJOYHBIE KOMILICKCHI
30HANBHO MeTaMOP(HM30BaHHEIE B 3€JICHOCIAHIIEBOI-TPaHYIUTOBOH (anusix B KOHIE KeMOpust; /2 — mepMcKUe rpaHUTONIb]; 3 — o3aHe-
MepMCKHe-paHHeTpruacoBbie(?) NEPUIOTUTEL U rab0po ypasio-aysICKHHCKOTO THIIA; /4 — paHHEKaMEHHOYTOJIbHBIE JICHKOTPaHHUTHI; /5 — paH-
HelleBOHCKUE TpaHuThI (420—409 mutH ner); 16 — cunmyputickue (432422 MitH J1eT) TpaHUTOH B [ 7 — mo3aHeopaoBUKCKUe (~460—450 mH
JIeT) TPaHUTOU B, /8 — CpeIHEOPIOBUKCKUE TPAHHUTHI (TayIeMUHCKUH KoMIuieke) (~475-460) muH niet); /9 — paHHeOpJOBUKCKIE rabopo,
JIMOPHUTO- U TPAHOIMOPHUTO-THEHCHI (CepreeBCKUii KoMILIeKe); 20 — o3 1HeKeMOpHICKIe-paHHEOPIOBUKCKUE TpaHuTON b (502—479) MiH
net); 21 — paaHekeMOpuiickue radbopo (a) u rpaHuTouAH (0); 22 — HEOIPOTEPO30IiCKHIE TPAHUTOUIBI, peaAKo 0a3uThl; 23 — opuomHuThL; 24 —
paHHEMeJIOBbIE JIEBOCTOPOHHUE CIIBUTH; 25 — TEKTOHUUYECKHE IPAHULIBL; 26 — KOHTYpbl TEKTOHMUYECKUX OKOH X eMITyHI[3IHCKOTO KOMILIEKCa
unu knunnsl CepreeBckoro TeppenHa.

Teppeitasr: DV — JIBopsiackuii; GR — I'ponexosckwmit; JM — [zsamycer; KB — Ka6aprunckuii; KR — Kopronkuuckuit; MN — MarBeeBcko-
Haxumosckwuit; SR — Cepreesckuit; SP — Cniacckwii; TF — Tadyunckuii; VS — Bo3HeceHCKHI.
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opwmiickux rparuronnos (U-Pb SIMS) u opuonmros (Sm-
Nd) Xankaiickoro MaccuBa. Ha ocHOBaHUM MOTyYEHHBIX
1 OMyOJIMKOBAHHBIX PaHEe JAHHBIX YTOYHEHA CXeMa CTPO-
eHus1 XaHKalCKOr0 MacCHBa U MPEUI0KEHa HOBas CXeMa
crpoenust BCLX cynepreppeiina.

OCHOBHBIE YEPTBI TEOJIOI'HYECKOTI'O
CTPOEHHUSA XAHKAWCKOI'O MACCHBA

XaHKaliCK1il MacCHB BBINIEJICH KaK 00JacTh pacipo-
CTpPaHEeHHS HOKEMOPHUCKHX M KEMOPUHCKHX KOMILIEK-
coB. CeBepHOIl ero rpaHuleil sABISAETCA paHHEMEIOBOM
Hynbxya- Mumanbckuii casur cuctems! Tan Jly (puc. 1),
BOCTOYHOM — (PparMeHT FOPCKOH aKKPEINOHHOH ITPHU3MBL,
3amajJHOM — MepMCKO-CpeJHEeTPUACOBBIM OpOreHHBIH
nosic. B ceBepo-BOCTOUHOI €ro 4acTH paclpOCTPaHEHBI
MO3IHETOKEMOPHIiCKO-KeMOpuiickiue 00pa3oBaHuUs paH-
HETO dTara HU3KOrPaTHOTO PErMOHANEHOTO METaMop(u3-
Ma B YCIOBHAX aM(puOOIUTOBOI U 3MUI0T-aM(pUOOTIHTO-
BO# (parmii okos10 730 MIIH JIET M ITO3THETO, BRICOKOTPA/I-
HOTO, B YCIIOBUSIX OT 3€JIEHOCTIaHIIEBOM 10 TPaHyIUTOBOM
¢aruu B xoH1e keMOpus (okoso 506 miH jer) [23, 44].
Crparurpadudeckue noapa3nesieHus BEIACICHEI 10 CTe-
MIEHH MeTaMop(HU3Ma, U UX TOJIOKEHHE B pa3pe3e SBIA-
eTcst ycnoBHEIM [23]. I'panynuT-amMpuOOIUTOBBIE KOM-
TUTEKCH 00BEINHEHBI B UMAHCKYIO CepHIO (PYKUHCKAs U
MAaTBEEeBCKasl CBUTHI), aM(HOOIUTOBEIE — B YCCYPUUCKYIO
CEpUI0 C HAXUMOBCKOH, TaTbIHOBCKOH U TypreHEBCKOM
CBHTaMHU. DNHI0T-aM(pUOOINT-3EICHOCTAHIIECBEII KOM-
TUTEKC BBIACISIETCS KaK JIeCO3aBOACKas cepus (KabapruH-
CKas, criacckast U MUTpoGaHOBCKasi CBUTHI). B momomuTax
CIIaCCKOM CBUTHI OOHApYXKEHBI HEOIIPOTEPO30HUCKHIE OH-
konuThl [3]. B KaGapruHckoii 30He BBIZeJICHA OPJIOBCKAs
cepus, CIOXKEHHAas MHUHJAJeKaMEHHBIMU 0a3albTaMu,
W3BECTHAKAMH, KBApLUUTAMH C MapraHLEBbIMHU PYyAaMH,
CJIaHIIaMU W MecyaHukamu [3]. MeTaMoppuueckre KoM-
IIEKCHI aM(pUOOIUTOBOI (haiy HeJABHO 3aKapTUPOBAHBI
U B 3alaiHOM yacTH XaHKalcKoro Maccupa (KpaeBcKas
n wibnHCcKas Tonmm) [19]. llerarpansHas yacTs MaccuBa
(Crnacckast 30Ha ¢ €BreHbEeBCKOM 1 Bo3HeceHckas 30Ha ¢
SIPOCJIAaBCKOM U IPUTOPHEBCKOM CEPHUAMH) CIIOKEHA KeM-
OpHIICKAMIE TepPUTEHHO-KapOOHATHBIMHU OTIOKEHUSIMHE C
apxeonuaramMu ot (GOopUyHCKOro 0 gapyca 3* (0T TOMMOT-
CKOTO JT0 OOTOMCKOTO IO poccHicKol mkane) [2—4, 27].
Cracckast 30Ha OTIMYaeTCs IPUCYTCTBUEM TYPOUIUTOB U
TEPPUTEHHO-MUKCTUTOBBIX TOJII C TPUIOOUTAMU SPYCOB
4-5 (TOMOHCKUX M aMTHHCKHX) B Marpukce [27], koTo-
pBIE comepKaT TIIBIOBI Oosiee APEeBHUX (IO apXeomraram)
(hopuyHCKHX (TOMMOTCKHX ) U3BECTHSIKOB M TUTACTHHBI W3-
BECTHSKOB sIpycoB 2—3 (aTma0aHCKuX—OOTOMCKHX) [2, 4,
27], ONUCTOIUIAKKU U OJIUCTOJIUTHI KPEMHEH, CoeprKalie

* 3mech U qajee Mo MeKAyHapOIHON U POCCHICKOH IIKaIaM.

KeMOpHiickre MUKPO(HOCCHIIH, TR0 MIUHJAICKAMEH-
HBIX 0a3aJIbTOB, TA00pOHIOB U TabOpoaoepuToB [10].
HaubGonee panHme mMarmMatudeckue oOpa3oBaHUs
MPEICTaBICHE METaBYJIKAHUTAMU W METauHTPY3UBAMH,
KOTOpEIe MeTaMOp(hHU30BaHbI B TOU K€ CTEIICHHU, UTO U
BMemiatomue mopoast [3]. B nenTpanbHON 9acTu Mac-
CHBa U3BECTHBHI O(HOIUTOBEIC TyHUTHI, TaPIOYPTUTHL,
MUPOKCEHUTHI, OJINBUHOBBIE FaOOPOHOPHUTHI, KOTOPHIE
00pa3yroT HECKOJIBKO MEJIKUX JTUH30BUIHBIX, PEKe He-
NpaBUIIBHOM (GopMbl, Ten miomanpio 0.5-7 km? [36, 47]
B accolnpanuu ¢ 6a3aabTaMu M M3BECTHSIKaMH spyca 3
(6otoMckumm) [27]. bonee mo3aHME Maneo30icKue OT-
JIOKECHUS PEUMYIIIECTBEHHO BYJIKAHOTEHHO-0CAI0OYHbIE.
Br1ensrorcst mpeArnonoKuTeTbHO OPJOBUKCKHE KOHTH-
HEHTAJIbHBIC PUOJUTHI U NAIUTHI C JaTHPOBKaMu 454 u
436 muH set [29], HIKHECHITYpHIICKUE 0a3abThl U aHe-
3UTHI OCTPOBOAYXHOTO TuTa [20, 21], 7eBOHCKHE KOHTH-
HEHTAaJbHEIE, PeKe METKOBOAHO-MOPCKHUE BYJIKAHUTHI OT
OCHOBHOTO JIO KHCIIOTO COCTaBa, HIYKHEKaMEHHOYTOJIb-
Hble KOHTUHECHTAIIbHBIC PHOJMTHI U, CPEAH MIeIb(OBHIX
Y METTKOBOJTHO-MOPCKHUX OTJIOKCHUMN, TEPMCKHE BYJIKAHH-
TBI OCHOBHOTO-KHCJIOTO cocTaBa [3]. PanHue uHTpy3un
MIPEACTaBICHBl PaHHEKEMOPHICKUMH Tab0po U TpaHuTa-
MH ¢ Bo3pacToM 517 u 513 mitH neT, cooTBeTCTBEHHO [17]
Y MO3IHEKEMOPUHCKUMH-PaHHEOPIOBUKCKUMH TPAHUTOH-
mamu 502-481 muH net [15, 16, 75, 94]. B roxkHOI yacTi
[Ipumopbst Ha GONBIION TLIOMIANN PACTIPOCTPAHEH CEp-
TeeBCKUH rab0po-IHOPUTO-THEHCOBBINA KoMILIeke [31] ¢
Bo3pacToMm B uHTepBaie 489—479 mun ner [17], uaTpynu-
pOBaHHBIN TpaHuTaMu ¢ Bo3pactoM 472-463 [85] u TpoH-
neemutamu 445 [94] mna net. Ha 3anage Xankaiickoro
MacCHBa BBIJICISIFOTCS MAaCCUBBI TPAHUTOUJIOB C BO3pa-
croM 460450 muH ner [14, 16, 45, 94]. Taxke U3BECTHBI
MaCCHBBI CHITypUHCKUX (432—422) [85, 94] u neBoHCKUX
(420-409) [17] rpanuTonoB. [loBcemecTHO pacmpocTpa-
HEHBI TPAHUTOW/IBI TTO3IHEH MepMU—Hauaia Tpyuaca ¢ Bo3-
pactamu ot 275 1o 250 muH et [14, 16, 29, 45, 94].

METO/IbI H OBBEKTHI HCCJIEJTOBAHHMI

HoBple ananuTHYeCKHE UCCIIEI0BAHNS TIPOBEICHBI B
Hentpe uzoronusix uccnenosanuit (LLMN)-OI'bY «BCE-
I'EM» no akkpeAUTOBAaHHBIM METOAMKAaM, IPUHATHIM B
HUUA. U-Pb SIMS marupoBaHHE IMUPKOHOB OCYIIECTB-
JII0Ch Ha BTOPUYHO-UOHHOM MHKpo3oHae SHRIMP-Ile
[77]. Sm-Nd HM30TONHEIH aHaIN3 TPOU3BOIAMICS Ha JICBSI-
THUKOJUIEKTOpHOM Macc-criekrpomerpe TIMS TRITON B
CTaTUYECKOM pEXHME.

MecToHaXoKIeHNE H XapaKTePUCTHKA 06pa3IoB

M30TONHO-T€0XPOHONOTHYECKUMU METOIaMH H3-
y4eHBl METarpaHuTONIbl H MeTaMoppHuIecKue 00paso-
BaHMs Ha CEBEPO-BOCTOKE U METArPaHUTOUIBI HA 3aIajie
XaHkalckoro Maccua (puc. 2, 3), a Takxe o(pHOIUTH B
€T0 IEHTPATBHOM JacTH.
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Meramopdu3zoBaHHbIC MHHTPY3HH B YCCYPHIICKOM
cepun. O0beIMHEHEB! B YcCcypuiickuii rab0po-rHeiicorpa-
HUTOBBIN (IpeoOanaroT) komriekc. CekyT wim o0pasy-
0T TUTACTOBBIE TeJla CPelIr BMEIAIOIINX 00pa3oBaHuN U
COBMECTHO C HUMHU MeTamopdu3osansl [3]. [l rpanu-
TOHWJIOB TUITUYHA THEHCOBUIHOCTH C CyOIapaiebHOMI
OPHUEHTHPOBKOI OMOTHTA U JIMH30BUIHON (OpPMOI 3epeH
KBapIa, 0e3 XapakTepHol MeTaMop(UIECKOH MoIocya-
TOCTH, OOYCIIOBJICHHOH pa3lelIcHIeM Ha JIEHKOCOMY H
MEJIaHOCOMY, 4TO TaKKe OTIMYAeT UX OT THEHCOB yccy-
puiicKoil cepuu.

Obp. 12 — THEWCOTpaHUT METIKO3EPHUCTHIH, 0TOOpaH
13 TopHOU BBIpaboTKH (44°35'52,25"N 133°6'21,316"E).
[Topona cocrout u3 KBapua, KUCIOTO OJIUIOKJIa3a, Kaju-
mimata, Ouotura u rpanara. [lo comepxaHuio MeTporeH-
HBIX 31eMeHTOB (Si0, — 69.5 %) OTHOCHTCS K BBICOKO-
rHo3eMUCThIM (ALO, — 16.3 %), HU3KOTUTAHUCTBIM
(TiO, - 0.21 %) moponam, K yMEPEHHO-IIETOUHOMY PSITy
kanmesoro tumna menounoctu (K,O/Na O = ,9) cemelicr-
Ba MOHIIOHHTOB.

Obp. 16 — NByNIMPOKCEHOBBINA TPAHYJIHAT TAThsHOB-
ckoit cBUTHI (44°45'9,822"N 133°8'19,95"E). [Ipencras-
JIAET COOOH TOOCYATYI0 MEIKO3EPHUCTYIO opony. Jlew-
KOKpAaTOBble MUHEPAJIbL: aHJI€3UH—BTOPUYHBIN KaJINEBbIN
IIOJIEBOM ILIAT, KBapl. MellaHOKpaTOBbIE MUHEPAIBI,
cocranisitoimye B renoM 25-30 % ee o6veMa, IpencTas-
JICHBI JUOIICUIOM U OpTONUpOoKceHOM. [lopona BeICOKO-
ruHOo3eMucTas (Al” = 2.13), COOTBETCTBYET 1O COCTaBY
YMEPEHHOIIENOYHOMY TPaHUTY KaaueBoi cepun SiO, —
63.8, TiO, — 0.66, Na, O — 1.78, K,O - 5.78 %.

O6p. 609— rHelicorpaHuT OHOTHTOBHIH
(44°55'27,616"N 133°16'44,612"E). Ci0oxeH MUKPOKJIIH-
HOM, IIJIarMOKJIa30M U KBapieM 10 90 %, 1 OMOTHTOM.
I'panuTe! BEICOKOKpeMHHEBBIE (Si0, — 74.1 %), ¢ ymepeH-
HOIIEIOYHBIM T€OXUMHUYECKUM MPOQHIEM CO CMEIICHH-
€M COCTaBa B KAIHEBYIO 00JaCTh (CONEPIKAHMUS IIEIOTeH:
K,O —5.46 %, Na,O — 2.6 %). Om4arorcs yMEpeHHON
DIMHO3eMUCTOCTBIO (AL O, — 13.6 %), HU3KMMHU cozmep-
JKaHUSIMHU JKeJie3a, MarHus, KaJblysl, TUTaHa U BBICOKUMHU
conepxanusmu Li, Mo, Sn.

O6p. 19 — rueticorpanut (45°28'22,53"N
133°34'1,548"E). JleiikokpaToBBle MHHEPAJIBI IPEICTAB-
JICHBI MUKPOKJIMHU3UPOBAHHBIM OPTOKJIA30M-OJIUTOKJIa-
30M U arperaramu KBapla, a MeJIaHOKPaTOBbIE — MEJIKUMHU
3epHaMH IpaHaTa U dyenryiikamu 6uotuta. Ilerpoxummde-
CKHe MPHU3HAKU XapaKTepU3YIOT U3ydeHHBIE T'Helcorpa-
HUTBI KaK U3BECTKOBO-ILEJIOUHbIE, KaJTMHATPOBOU CEpHH,
BBICOKOIIIMHO3eMHUCTHIE (Al’ = 4.71) moponel, SiO,—72.5,
Na/K>1 (Na,0 - 3.43,K,0 - 3.15).

O6p. 610 — THEHCOTPAaHUT B pa3pe3e HAXUMOB-
cKkoit cBUTHIL. (45°6'46,622"N 133°31'§,181"E). Cnoxen
MHKPOKJIHMHOM, IIJIarnoKIa3oM U keapieM 1o 90 %, ou-
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Puc. 2. CxeMa reosoruueckoro CTpOeHHsI CEBEPHON 4acTu
Xankaiickoro maccusa (1o [3], ¢ I3MCHEHUSMH).

I — xaitHO30¥icKHe 0OcaovHbIe (2) U ByJKaHHIecKue (0) OTIOKEHNUS;
2 — MenoBBIe BYJIKaHOT€HHO-0CAJ0YHBIE OTIOKEHHS; 3 — IOpCKuit
AKKPEIMOHHBIA KOMIUIEKC; 4 — BEPXHETPHACOBBIE OCATOUHBIE OT-
JIOKEHHS; 5 — MEePMCKHE BYJIKAaHOT€HHO-0CAJOYHBIC OTIOXKCHHUS;
6 — IEBOHCKHE OCAJOYHBIC OTIOXKEHUS (TAMTHHCKasl CBUTA); 7 —
KeMOPHUCKUIT aKKPEITMOHHBIN KOMITIEKC (HeMeTaMOp(PH30BaHHBIN )
(eBreHbEBCKas M OPIIOBCKAsI CEPUH U KaOapriuHCKasi CBUTA); 8 — HEo-
MIPOTEPO30HCKHI MeTaMOp(pUIECKI KOMITIEKC ( IMaHCKasi M yCCy-
puiickas cepun); 9 — MenoBble TpaHUTHL; /() — TIEPMCKUE TPAHUTHI
(OenmbLIOBCKHI KOMITIEKC); /] — O3IHEeKeMOPHICKO-PaHHEOPAOBHK-
CKHe TPaHUTOUIB! (IIIMAKOBCKHI KOMILIEKC); /2 — HEOMPOTEpO30i-
ckue rpanuTounsl. L{udpsr — HoMepa 00pas3oB M BO3pacT B MIIH
JIET, KPacHBIH [IBET — BO3pacT MarMaTu3Ma, CHHUI — MeTaMophu3Ma.
Hudpsr ¢ 3Be3mouxoii — mo: 1* [44]; 2* [94]; 3*[15]; 4* [29].

otuToM. OTINYAETCS BHICOKON KPEMHEKUCIOTHOCTHIO
(Si0,—77.3 %), ymepeHHol muHO3eMUCTOCTHIO (AL O, —
11.9 %), muskoit TuranuctocTeio (TiO, < 0.1 %), HU3KOH
JKEJIe3UCTOCThIO, HOPMAIBHBIM 10 YMEPEHHOIIEIOYHOTO
psnoM Kanuesoro tumna menoynoctu (K,0/Na,0 = 2.7).
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Puc. 3. Cxema reojoru4eckoro CTpoeHHsI ceBepo-3amnaHoi yacTu XaHKaiiCKOro MaccuBa

1 — HeoreHOBBIE OcaqOuHbIe (a) U MIaTo0a3anbToBbIe (0) OTIOXKEHHS; 2 — BEpXHETPUACOBBIE AAIMTHI ¥ PHOJMTHI (TAIbBMUHCKAs TOJIIA);
3 — mepMcKHe 0caJJ0uHbIe OTIIOKECHUS (PEIIETHUKOBCKas CBUTA); 4 — HEOIPOTEPO30HCKO-paHHEKEMOPUIICKUI TPOTOJIHUT O3 JHEKeMOPHIi-
CKHUX KPHUCTAJUIOCIAHIEB, aM(pUOOIUTOB, THEHCOB, KBAPIIUTOB U MPaMOPOB (KpaeBCKask M MIbHHCKAsSI TONIIH); 5 — pAaHHECPEAHETPHACOBBIC
CIIOISTHBIC CIIAHIBI M OJIACTOMUJIOHHUTSHI (TEKTOHUTEI); 6 — CPEJHEMENIOBBIC TPAHUTEL; 7 — PAHHEIOPCKUE TPAHUTEL; 8 — MO3AHETPHACOBBIC
TPaHUTEL; 9 — MO3AHENIEPMCKUE TPAaHUTON B!, /() — KeMOpHiickue MeTarpaHuTOUIbI, pexe, Metarabopo (IBopsiHckuit komruiekc). Ludpsr —
HOMepa 00pa3IoB U BO3pacT HHTPY3HH B MiTH JeT. L{udpsl ¢ 3Be31049K0if — Bo3pacT Marmaru3ma 1o [15].

MeTtamopduyeckue nNopoabl HMAHCKOMN U
yccypuiickoH cepui
Obp. 21 — CUIITUMaHUT-TPaHAT-ONOTHT-IIIIATHOK-
JA30BEI CIIaHeIl B MaTBeeBCcKol cBute (45°31'45,059"N
133°35'40,608"E).
Obp 18 — TpaHaT-OMOTUT-TIIATHOKIIA30BBIN THEHC
TYpPTeHEBCKOM CBUTHI (45°26'52,692"N 133°31'16,782"E).

MeTanaHI/ITOHIIBI ABOPAHCKOI0 KOMILJIEKCaA

Obp. 4961 — metamnaruorpasut, (44°56'53.96"N
131°18°25.61»E). MunepanbHbIii maparcHe3mc: KBapil,
OJINTOKJIA3, C IPUCYTCTBHEM aMdubora u Onorura. [Ipu-
HaJUIEKUT K HaTpoBoi cepuu (SiO, — 68.9 %, Al,O, -
17.2,K,0 —2.56 %, Na,0 — 5.56 %).

O6p. 1041 — rtHelicorpanut (44°38'27.86"N
131°41'43.43"E). MuHepaabHbIii TaparcHe3uc: KBapil,
OJTUTOKJIA3, KaJUEBBIHA MOJIEBOH IIMAT (YacTO MEPTUTHI
U aHTHUIEPTUTHI), C IPUCYTCTBUEM amMpudoIa, ONOTH-
Ta. [Ipunamnexur k kanunarpoBoi cepun. SiO, — 74.35,
TiO, - 0.19, AL,O, - 13.63, Fe,0, - 1.00, FeO - 0.87,
MgO - 0.19, CaO — 1.11, Na,0 — 3.50, K,0 — 4.12 %.

Oduonurel

Ob6p. 14 — OMTUBUHOBBINM MeTarabOpOHOPUT, IMUTPH-
€BCKHii rab0pO-TIepHIOTUTOBBIHN KoMITIeKe (44°27'746"N,
132°41'418"E). UaTencuBHO mpeodpa3oBaHHAs B yCIIO-
BHSX, OJIM3KHX K 3€JICHOCIAHIICBOH (harvu, mopoja ¢ pe-
JIMKTaMH POMOMYECKOr0 ¥ MOHOKJIMHHOTO TTHPOKCEHOB.

Si0,-49.70, TiO, — 0.29 %, Al,O, - 14.80, Fe, O, - 2.48,
FeO - 6.07, CaO - 10.70, Na,O - 2.85, K,O — 0.098 %.
[Topona kpaitne obeqHeHa peakumu 3emisiva — LREE =
5.79 ppm. Conepxanue u xapakrep pacnpenenenus REE,
crerieHb ux ¢Qpakauonuposanus — LREE/HREE = 0.9, a
TaKxe cIado MPosBICHHAS MONIOKUTENbHas Eu aHoMamist
COOTBETCTBYIOT MAaHTHHHEBIM AuddepeHmaTam.

Oobp. 14/2 — mepupmorut (44°27'755"N,
132°41'426"E). Ilo4Ty NOTHOCTHIO CEPIICHTUHU3UPOBAH-
Has opoya.

PE3VJIBTATHI TEOXPOHOJOTMYECKHX
HUCCJIEIOBAHUM

Jannbie 00 U-Pb M30TONMHBIX OTHOIICHUSX H BO3-
pacTe U3y4YCHHBIX IMHUPKOHOB MPEIACTABICHBI B TOMOJ-
HHUTEJBHBIX MaTepHaiaX Ha MHTEPHET-caliTe XKypHala
(Supplement).

Metamop¢u3oBaHHbIe MHHTPY3MH B YCCYPHICKOMH
cepum

O6p. 12 — rHeilicorpanut. LlupkoHs! naHHOTO 00pa3-
a Mmpo3padHble, MPEUMYIIECTBEHHO HANOMOpP(HEIE,
JUIMHHOTIPU3MAaTHYECKUe C OUITMpaMuAaIbHBIMU TPAHIMHU
(puc. 4). dmmaa 140-315 mxm. B xaTtomHO#H TFOMUHECIICH-
mmu (KJI) mis GonbIIMHCTBA 3epeH BBIABICHA OCIIMILIS-
TOpHAsI 30HAJLHOCTh, XapaKTEepHas IS MarMaTHIe CKAX
UPKOHOB. Slapa ¥ 30HBI POCTa HE BBIPAXKCHBI, B HEKOTO-
PBIX HUPKOHAX HAOIIONAIOTCS OYEHb TOHKUE OCBETIICH-
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Puc. 4. Muxpogororpaduu THIMIHBIX KPUCTAIUIOB IUpKoHa B pexxume KJI, rucrorpamma BoszpactoB 1 U-Pb nuarpamma c
KOHKOpAneH mmo nupkoHam (06p. 12), KJI n3o00pakeHns IUPKOHOB U MATrpaMMBbI C KOHKOPAHEH T HUPKOHOB U3 IBYIIHPOKCE-
HOBOTrO rpanyiuta (00p. 16), rueiica (00p. 18), meramonionuTa (06p. 21)).

pr)KKaMI/I 34€Ch U JaJICC ITOKa3aHbl MECTA U30TOIIHBIX aHAJIM30B.
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HBbIe 000JI0UKH. M3MepeHust BEITOMHEHH! 110 17 oTnens-
HbIM 3epHaM nupkoHoB. Conepxanus U = 162-837 ppm,
Th/U = 0.28-0.63. CpenuessBenieHnslii (14 ananm3oB)
KOHKOpIaHTHBIN Bo3pacT 935 + 3 muH net. Ociumstop-
Hasl 30HAIBHOCTH U yMepeHHoe oTHomenue Th/U yka3br-
BalOT HA MarMaTHYECKOE MPOUCXOKICHUE ITUPKOHOB [63].
Hannume ToHKMX 000I04eK Y MAarMaTH4eCKUX IIUPKOHOB
00ycCIIOBIEHO MeTaMOp(hUIECKUMH TIpolleccaMu, He 3a-
TPOHYBIIMMU HcxoaHy0 U-Pb cuctemy.

Ob6p. 16 — MBYIMPOKCEHOBHIN T'paHyIUT. L{MpKOHEI
JTaHHOTO 00pa3iia B OCHOBHOM cyOomamoMopdHeIe. Pazmep
3eper 100—410 mxwm. TIpoananmsupoBano 9 mupkoHos. B
JBYX U3 HUX colepkaHue ypaHa cocrasuio 206 u 316
ppm, Th/U oTHOImEHus, cooTBeTcTBeHHO, 0.22 1 0.32,
YTO OTBEYaeT MarMaTu4eckum 1upkonam ¢ U-Pb koHkop-
JTAHTHBIM CPEIHEB3BELIEHHBIM Bo3pacToM 916 + 32 MiH
JIeT IPY HAJUYUU 000JI0YKHU ¢ Bo3pacToM 497 MIIH JeT.
OcrasbHble TUPKOHEI (7 3¢peH) ¢ BEICOKUMU COJCP)KaHH-
ssmu U ot 1708 1o 3908 ppm (MeTaMUKTHBIE LIUPKOHBI) U
auskumu Th/U ortromenmsivu (0.02—0.06) umerot oTuer-
TIBO MeTaMopdudaeckuii renesuc. Konkopaantaerii U-Pb
BO3PAcCT 3TUX LUPKOHOB MO 6 U3MEPEHHSIM COCTABHII
491 £+ 7 miH et (puc. 4). O6pa3oBaHue WX HHTEpIIpe-
TUpYeTCs KaK pe3yJIbTaT MOJHON NepeKpUCTaNIU3aluu
MEPBUYHO MarMaTu4eCKUX IIUPKOHOB B 3TO BPEMS.

Oobp. 609 — rueiicorpanut. LlupkoHsl cyougno-
MopdHEBIe, KopoTKonpu3Marndeckue. Jnmaa ot 80 1o
120 mxm. B KJI nmppKoHBI TOKa3bIBAIOT 30HATHHOE CTPO-
€HHE C HATHIHEM Aapa U MeTaMOp(OTESHHBIX 000JI0UEK.
Brmonaeno 15 usmepenmii. Koukopnautaenii U-Pb Bo3-
pact 849420 muH net (puc. 5) MoydeH ISl sSiAep Marma-
TUYECKUX IIUPKOHOB (3 3epHa) CO cielaMH OCIHIUISATOP-
HOM 30HAJIbHOCTH, MarMaTu4ecKuii FeHe3UC KOTOPBIX MO~
TBEPXKJICH NMPUCYTCTBHEM pacIiiaBHBIX BKItoueHui (Tom-
MaueBa E.B., HeomyOnukoBaHHbIe AaHHBIC). B 00010uKaX
LIUPKOHOB BBHISBICHBI (DIFOUIHBIC BKIFOUSHUS, I HUX
MOJTy4eHa KOHKOp/IaHTHas aata (1mo 6 ananmzam) 481 + 4
MJIH JeT. [loBbllieHHbIe KOHLEHTpalmy ypana ot 1072 no
3283 ppm u Topus ot 609.4.2 no 3126 ppm B 3TUX 1UP-
KOHAX MOT'YT OBbITh CBSI3aHbI C IPUBHOCOM ypaHa B Pe3yJib-
Tare MeTaMop(OTeHHOTO MPeoOpa30BaHMsI CO 3HAYUTEIh-
HBIM BimsHEEM (uronaHor ¢aser. Th/U oTHOmEHNS pn
3TOM OocTarTcs ymepeHHsIMU — OT 0.1 1o 0.39.

Oobp. 610 — ruelicorpanut. LlupkoHs! B oOpa3sie
cunpHO u3MeHensl. B KJI kpucramisl B OCHOBHOM 30-
HAJNBHEIC W COCTOAT U3 siAep U MeTaMOP(OTreHHBIX 000-
JIOYEK C pACKPHUCTAIUIN30BAHHBIMU (DIFOMIHBIMA BKITFO-
YyeHUSAMHU. Snpa comepikaT pacillaBHbIE, MOTHOCTHIO
PaCKpUCTAJIU30BAHHbIE BKJIIOYEHHS, YTO CBHUAETENb-
CTByeT 00 WX KpHCTAJUIM3alMi W3 Marmbl. BeimonHe-
HO 15 ananu3oB. LIUpKOHBI XapaKTepU3yIOTCA BBICOKUM
conepxxanuem U > 1000 ppm u Th/U ot 0.02 mo 0.51.

Bce 3nauenus Bo3pacra quckopAaHTHbe. BepxHee nepe-
ceveHue JUCKOPANU C KOHKOPIUEH yKa3bIBaeT Ha BO3pacT
881 +£24 MH NeT, KOTOPBI MOXKHO HHTEPIPETHPOBATH
KaK BpeMs MarMaTHU4eCcKOW KpUCTaJUTH3alllud [UPKOHA,
CyOCHHXPOHHO ¢ 00p. 609 (puc. 5).

Oobp. 19 — rueficorpanut. LlupkoHEI B 0Opasie
JUINHHO- U KOpOoTKoNlpu3Marndeckue. J{nuna sepen 130-
295 mxm. B KJI ocuumistopaast 30HATbHOCTH ITUPKOHOB
BBIpaxkeHa ciabo. [IpoananusupoBansl 9 nupkoHOB. B
3epHe 9 AatupoBaHbl Apo 934 £ 17 MutH JeT u 000JI049Ka
723 + 13 muH niet (puc. 5). Konkopnantasiii U-Pb Bo3pact
935 &+ 11 MaH J€eT MOMyYeH IO MATH IUPKOHaM (puc. 5),
B 4-X u3 KoTopbIx conepkanue U ot 595 no 993 ppm, B 1
3epre U = 3283 ppm, Th/U = 0.1-0.45, gT0o XapakTepHO
JUTSL MarMaTH4ecKuX [UPKOHOB. B ocTanbHbIX 4-X LUPKO-
Hax ¢ BBICOKUMHU cozepxkanusaMu U ot 2232 no 6277 ppm
u Hu3kuMu otHomeHusmMu Th/U = 0.08-0.24 U-Pb u3o-
TOIIHAsI CHCTEMa HapyIIeHa MeTaMOp(UICCKIMH MPEo-
Opa3oBaHMsIMH UPKOHOB. [10 BepxHEMY mepecedeHUIo
JUCKOPIMHU TI0 3TUM 3€pHaM BO3pacT cocTaBisieT 942 +
10 MJIH JIeT, aHAIOTUYHBI MarMaTHYECKOMY COOBITHIO.

Metamopduyeckne nopoabl HMAHCKON U
yccypHuiicKoi cepuid

Obp. 21 — cunnumanum-zpanam-ouomum-niacuox-
nazoewlil cianey. LITUpKOHBI U3 JaHHOTO 00pasna OKpy-
mible, pexe ymnHeHHbie, 50—140 mxm. B KJI nupkoHbl
HEOJTHOPOAHEIE, B HEKOTOPBIX 3ePHAX OTMEUAIOTCS CBET-
TIBIC siipa v TeMHbIe 000mouku. [IpoananusupoBano 8 3e-
peH. B 5 mupKkoHax oTMedeHBI BEICOKHE comepkanus U =
1301-1868 ppm u Huzkue otHourenus Th/U = 0.01-0.03,
IUTS OTHX [UPKOHOB, BEPOSTHO METaMOP(PUIECKOTO Te-
He3uca, MoyTydeH KoHKkopaaHTHbeI U-Pb Bo3pact 487 +
6 MIH JeT. B nByX 3epHax M3 5TUX HUPKOHOB OBLTH W3-
MEpEHHI s11pa, KOTOphIe MOoKa3zaiu Bo3pacT 677 + 10 MiH
net u 618 = 12 mutH net. JIns octanbHBIX 3-X MUPKOHOB
¢ ymepeHnHbiMH coaepxkanuamu U (U = 783-991 ppm)
W C TAaKHMH K€ HU3KMUMH KoHIeHTparusamu Th (Th/U =
0.01-0.03) momy4ensr 2%Pb/>¥U nmarer oT 579+8 MutH et
10 514 £ 8 MITH JIeT, 9To, BEPOSATHO, OTPaXKaeT IPOMEKY-
TOYHBIE 3TAIBI IEPEepPadOTKH OoJiee IPEBHUX LIUPKOHOB.

Obp. 18 — rpaHaT-OMOTUT-TNIATHOKIIA30BBINA THEHC
TypreHeBCKOM CBUTHL. L{upkonsl qanHoro obdpasma B KJI
TEMHOOKpAIIICHHBIC, B HEKOTOPBIX 3epHAX BBIACIISIOTCS
CBETIIBIC SIMIpa, CO CIeIaMU TOHKOH OCIILISTOPHON 30-
HanpHOCTH. M3yueno 10 3epeH. B Tpex nupkoHax mpo-
aHAIM3UPOBAHHI SApa, XapaKTePU3YIONIHNECS HEBBICOKH-
MU coepkanusamu ypana (U = 487-666 ppm) u ymepeH-
aeiMu oTHOomeHUIMU (Th/U = 0.23-0.32) u o6onouku ¢
BBEICOKHM COJICp)KaHUEM YpaHa, XapaKTepHBIM [UISI BCEX
octanbHbIX IMpKOHOB (U = 991-16 524 ppm). 14 sinep
MoJy4eHbl quckopaanTHeie 2°Pb/>¥U Bo3pactsr 1547 +
24,1076 = 17 u 820 = 15 muH net. [yt BBICOKOypaHO-
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Puc. 5. KJI n300paxxeHus: IUPKOHOB ¢ MECTaMU aHAJIN30B B SIpax U 000JI0YKaX M JHarpaMMbl ¢ KOHKOPANEH AJIsl IUPKOHOB
n3 rHericorpannToB (00p. 19, 609, 610).

Bepxnee nepecedeHue qUCKOpIUY, KaK U KOHKOPAAHTHBIN KIacTep, yKa3bIBaOT Ha HEOIPOTEPO30CKUIl BO3pacT MarMaTru3Ma rHelficorpa-
HHUTOB 00p. 19.
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Puc. 6. KatomomoMuHHCIIEHTHBIE N300paXkeHUs IUPpKOHOB U U-Pb muarpaMmebl ¢ KOHKOpAHEH.

BbIX mupkoHoB (Th/U = 0.01-0.12), mo BceM mpu3HaKam
MOJINMETaMOP(OTEHHOTO (METACOMAaTHIECKOTO) TEeHe-
3Wca, MOJYyYeH MUPOKHUA pazdpoc maTupoBok ot 250 1no
500 mutH set (puc. 4).

MeTanaHI/ITOHJIbI ABOPAHCKOI0 KOMILJIEKCaA

Obp. 4961 — rHeiicorpanut. LlupkoHbI TipeacTaBie-
HBI TPEIIMHOBATHIMH, C BKIIOUCHUSIMH, HIAOMOP(QHBIMA
npusMarndeckumu kpucramiamu. [Jmmaa 100-300 Mrwm.
B KIJI (puc. 6) O0JBIIMHCTBO IIUPKOHOB UMEET OCIIUII-
JATOPHYIO (MarMaTu4ecKyro) 30HajIbHOCTb. Onpenernex
CpenHEeB3BEIICHHBIH KOHKOpaaHTHEIH U-Pb Bo3pact mo
8 nupkoHaM B 543 £ 9 MuH neT. DTH MarMaTH4ecKue
OHAPKOHBI XapaKTEPU3YIOTCSI BBICOKUM COIEpKaHUEM
U = 1036-3108 ppm, u Hu3kuM otHomeHueM Th/U —
0.09-0.26.

Obp. 1041 — rHelicorpanut. L{lupKoHE HaHHOTO
o0pasma mpeacTaBleHbl MPU3MATHICCKUMHA, CyOUIHO-
MOp(hHBIME KpUcTaJUTaMu aiuHoH oT 130 1o 360 mxm. B
KJI 1MpKoHBI, TEMHOOKpPAIIICHHBIE CO CIeIaMHU OCIUILISA-
TOPHOU 30HAJIBHOCTH, S/Ipa U 000JIOUKH 30H POCTA OTYET-

TUBO HE BhIpaxkeHHBI (puc. 6). [To pesynbraTam aHanmmza
15 nupkoHOB ycTaHOBJIEH KOHKOpAaHTHEINH U-Pb Bo3pact
ux kpuctamumsanuu 520 + 8 muH et (9 3epeH) u 1Ba
MeTaMOP(PUYECKUX dTara UX BTOPHYHOM MepeKpUcTa-
nuzanuu 448+14 muH net (3 3epHa) u 244-296 MiH neT
TOMY Ha3aja. MarmMaTudecKkue HUPKOHBI XapaKTePU3YIOTCS
BBICOKMMU KOHIIeHTpanusmu ypana (U = 939-5312 ppm)
u Hu3kumHd Th/U otHomenusamu — 0.004-0.19, 3a uckiro-
YeHHeM JBYX IUPKOHOB (7.1 u 8.1) ABHO BBIPaKEHHOTO
MarMaTtryeckoro renesuca ¢ Th/U = 0.4—0.52. Conepxa-
HHUE ypaHa B MEeTaMOp(GHIECKUX IUPKOHAX BAPBUPYET OT
375 no 1120 ppm (Th/U = 0.1-0.5).

O¢uonurel

Kak 0110 0TMeueHO BbIIIe, OQHONHUTHI MPEACTAB-
JICHBI OJTMBHHOBBIMH Ta00POHOPHUTAMH U TIEPHIOTHTAMH.
OTCyTCTBHE IMPKOHA B 3TUX MOPOAaX HE MO3BOJSET UC-
nons3oBathk U-Pb MeTon natuposanns. CymiecTBeHHBIE
MeTaMop(pHUIeCcKUe MPeodpa3oBaHUs CTABAT OrpaHUYIe-
U a1 Sm-Nd MeTona B BapHaHTe BHYTpEHHEH H30-
XpoHbI. B HamieM ciy4ae uist TpuOIU3UTEIbHON OIICHKH
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Ta0nanna. Pesyabrarel Sm-Nd n3oTonHoro ananusa

Ne O6paser; | [opoxa, musepan | Sm (ppm) | Nd (ppm) | *'Sm/*Nd | ™Nd/"*Nd

1 14wr OaupisoBbili 0.395 0.999 0.2388 0.512930+6
rabOpOHOPUT, BaT

3 14/2wr MEPUAOTHT, BaJl 0.147 0.348 0.2548 0.512967£19

5 14/2am2 am¢udon 2 0.199 0.399 0.3019 0.513170£26

Bo3pacta nopox Sm-Nd MeTonoM OBUIH HCIIONBE30BaHBI
am(uO0JI 1 BaIOBBIE COCTABBI TaOOPOHOPHUTA U TIEPUJIO-
TUTa (pUC. 7, Tabm.). HakmoH momy4eHHOH TpeXTOueuHOM
H30XPOHBI OTBEYaeT Bo3pacTy 598+84 MiH €T, KOTOpBIH
MO3BOJISIET OLICHUTh BEPXHIOIO TPaHUILy BO3pacTa oduo-
nmuToB B 514 muH net (puc. 7).

OBCYXJEHMUE PE3YJIBTATOB U I'EOJIOI'NYECKHE
KOPPEJIAIINU

HoBble xemOpuiickue AaTUPOBKU MeTaMopduue-
CKMX M MarMaTH4ecKUX LHMPKOHOB B 3aMaJHON 4acTH
XaHKalCKOro MaccuBa JJal0T OCHOBAaHHE MEPECMOTPETh
CXEeMy ero TeppeHOBOTO CTpoeHus [5, 43] u BBIICIUTD
31€Ch HOBBIN JIBOPAHCKUIN TEPPEITH, CIIOKEHHBIA THEHCA-
MU, KPHCTAJUIOCIAHIIaMU B aM(puOoIuTaMu, ¢ JIMH3aMU
KBapIUTOB U MPaMOPOB (KpaeBCKas M WIBHHCKas TOJ-
). UmpHHCKAs TONIA HHTPYANPOBAHA METaTHOPUTAMHA
U METarpaHogUOPUTaMH, B HEOOJIBIIIOM KOIUIECTBE Op-
Toamdpubonuramu (Merarabopo) u rabopoamdubdonuTa-
MU (JBOPSHCKUI KOMIUIEKC), KOTOpble OTHOCATCA K Ha-
CYOIYKIIOHHBIM YMEPEHHO INIMHO3EMHUCThIM ITyTOHHYE-
CKHUM IOPO/IaM MU3BECTKOBO-IIEIIOYHOTO (HOPMaJILHOTO)
psaa, KaJIMHATPOBOM CEpUH C HEBBICOKHUM COJIEPKAaHUEM
Huo6us (5.33 ppm) [19] (puc. 1). Heobxonumo Taxxe BbI-
nenuth KoprnoHKHHCKHH TeppeiiH (puc. 1), cIoXeHHBINH
BYJIKAHOT€HHO-0CaJ0YHBIM KOMILJIEKCOM, B KOTOPOM Haii-
JICHBI TPANTOIUTHI, OPaXHOMOAB! U TPUIOOUTHI, KOTOpPHIE
CBUJICTETILCTBYIOT O PAaHHECHITYPUHCKOM (TIO3AHUIT JUTaH-
JIOBepr—BEHJIOK) ero Bo3pacte [20, 21]. Acconnanus mo-
pon KopnoHKMHCKOTO TeppeliHa XapaKkTepHa JjIsl OKeaHU-
YEeCKOH OCTPOBHOM JIyTH C aKKPEIIMOHHOH mpu3Moii [21].
Kpome Toro, HOBbIe TaHHBIE 1alOT OCHOBAaHHUE Pa3AeIUTh
CepreeBckuil TeppeiiH Ha JiBa TeppeliHa: 3anaaubiid — Ta-
¢yuHCcKHit 1 BocTouHbIi — CepreeBckuil. Criemyer oTMe-
TUTb, YTO TAaKOE JIEJICHUE IIpeiarajJoch paHee 1o yHu-
KaJlbHOW MEPMCKON TeTHUecKor (ayHe, KoTopasi pacipo-
cTpaHeHa Tonbko B CepreeBckoM (nau OKpanHCKOM) Tep-
peiiae [12 u ccpuiku B Heit]. CepreeBckuii TeppeiiH u ero
(bparmeHTHI K ceBepy (XOpCKUH OIOK BKITFOUUTENBHO) B
COBPEMEHHOH CTPYKType MPEACTABISIET COO0OH KPYITHYIO
TEKTOHHYECKYIO TUIACTUHY, 1e(HOPMUPOBAHHYIO BMECTE
C MOJCTUJIAIOLUMHU IIOPOAAMH IOPCKOH aKKpELIUOHHOU
npu3Msl [5, 43]. CepreeBckuii TeppeiiH paccMaTpuBaeT-
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Puc. 7. Sm-Nd m3oxpoHna mo amdpubony 1 BaoBEIM podam
13 1abbpo U MEepUIOTUTOB IMUTPUEBCKOTO KOMILIEKCA.

Cs KaK OTCEUEHHas U IepeMelleHHas 10 CIBUraM 4acTb
IUTATHI, HABUCABIIICH HaJl 30HOM cyOmyKIuu [S].
Heo0OxomnMo yTOYHHUTE 3alagHyo TpaHALy XaH-
Kaiickoro maccuBa. B I'ponexoBckom (mmm Jlaoenun-Ipo-
JIEKOBCKOM) TeppeiiHe, Ha KpaiiHeM foro-3amase [Tpumop-
CKOTO Kpast OBLI BEIIETEH YCIOBHO HEOMPOTEPO30HCKHIA
KyOaHCKHUi MeTaMophruyeckuii KoMIuieke (tonma) [18].
OnHako B HENOCPEACTBEHHOM MPOAOJKEHUH 3TOrO KOM-
miekca Ha Tepputopun Kutas (rpynna Bymaroy) Bozpact
MeTaMop(UIECKUX IUPKOHOB OIpeEesieH B HHTEpBaJe
249-266 MIH NIeT, @ BO3pacT Hanboyiee MOJIOJBIX ACTPH-
TOBBIX IIUPKOHOB — 253 MJIH, 4TO yKa3bIBaeT Ha IIEPMCKUM
BO3pact nporoiuta [52]. Takum o6pa3om, BO3pacT MeTa-
Mopdu3Ma KyOaHCKOTO KOMITJIEKCAa — pAHHETPHUACOBBIA.
CeBepHee 3aKkapTHpOBaHa MeTaMOp(UUECKas Tpynma
XyancoH (Huangsong), koTopas paccMaTpuBajiach Kak
JoKeMOpuickuil pyHaamMeHT XaHkaickoro Mmaccupa. He-
JTABHHUE WCCIIEAOBAHUS JIETPUTOBBIX ITUPKOHOB TPYIIIBI
XyaHCOH TIOKa3alli, 9TO OHA MPEICTaBIsIET COO0H COBO-
KYITHOCTh Pa3HOBO3PACTHBIX TEKTOHHYECKHX IJIACTHH, B
KOTOPBIX BO3PACT CaMbIX MOJIOJBIX MOMYJISLIUN COCTaB-
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nseT 220 mutH neT. 13 aMpuOoaMTOR BBIIEICH MarMaru-
YEeCKHUM LUPKOH C BO3pacToM 282 MIIH JieT. Y UYUThIBas,
9TO BO3PACT MOCTMETAMOP(QHUUECKUX UHTPY3UU OKOJIO
205 MIJIH JIeT, BO3pacT MOCIeJHEero MeTaMopdusma rpym-
b1 XyaHcoH — 220-205 muta et (mo3xauii Tpuac) [100].

[Tonyuensl naHHBlE 00 OKEAaHHYECKOM IPOHCXO-
XKIICHHH CpeTHeNepMCKUX 0a3ajabToB HIXKHEN JacTu Oa-
pabanickoil CBUTHI B paiioHe Tioc. bapabant v BeposTHOM
MPUHAAJIEKHOCTH €€ pa3pes3a K aKKPeIHMOHHOMY KOM-
IJIEKCYy aKTUBHOM OKpauHbl [6]. CeBepHee Takxke onuca-
HBI paHHe-cpeqHenepMckue (282—268 MIIH JIeT) OKeaHH-
yeckre 0a3alIbThl U pUOIMTOBBIN KOMITIEKC (273—-268 MiH
JIeT), MPOUCXOKICHHE KOTOPOTO pacCMaTpuBaeTCs Kak
pe3yasrar CyOmyKIMY CIIPEANHTOBOTO IIEHTPA O aKKpe-
LUOHHYIO TIPU3MY BJIOJb XaHKalickoro Maccusa [88]. B
9TOU CBSI3U CTAHOBHUTCS OYEBUIHBIM, UYTO | pOIEKOBCKHUIA
TeppelH ¢ ero HOBOM rpanuuei (puc. 1) MoxxHO paccMa-
TPUBaTh KaK BOCTOUHYIO YaCTh aKKPELIMOHHOMN NPU3MBI B
cocraBe SIHOnaHckoro ckiaquaroro mosica (Yanbian Fold
Belt) mepMcKHX OCTPOBOMYKHBIX W aKKPEIIMOHHBIX KOM-
iekcoB [51, 70 U CCHUIKH B HEH .

[TonyuyeHHble HAMU HOBBIE T'€OXPOHOJIOTHYECKHE
JIAHHBIC YKa3bIBAIOT HAa T€TEPOTreHHOCTh (PyHIaMeHTa
XaHkalcKkoro maccusa. B ceBepo-BOCTOYHOM YaCTH MOXK-
HO BBIZICTIUTH IPEBHU OJIOK, peacTaBiIeHHbII MaTBees-
cKo-HaxuMOBCKUM TeppeHHOM, KOTOPHIH cHOpMHIPOBAII-
cs B Havajie HeompoTepo3os (puc. 8). 31ech BBISBICHBI
ATaIbl TPAHATOUTHOTO MarMaTu3Ma HaaCcyOXyKIIMOHHO-
ro tuna ¢ BozpactoM 935 + 3,935+ 11 u 916 + 32 mun
JeT ¥ BHYTPHUILTUTHOTO YN TPaHC(HOPMHON OKPAaWHBI C
Bo3pactoM 850—880 MiH JieT. 31ech ke, B IPaHUTONIAX,
OTMEUAIOTCS OTYCTIUBBIC COOBITUS TIEPEKPUCTATUTA3AIAN
ncxoaHbIx nupkoHoB 480—490 muH et Tomy Hazaa. Pa-
Hee OBUTH ONMHCaHBl MeTa0a3uThl BHYTPUIUIUTHOTO THIIA
¢ BozpactoM 757 u metamopduzmom 506 MIIH JeT Ha-
3ax [44], a Ha mpopomkennn MatBeeBcko-HaxnmoBcko-
ro TeppeliHa Ha Tepputopuu Kurasd B rpaHuTorseiicax
siipa MarMaTU4eCcKUX IUPKOHOB MMEIOT Bo3pacT 522 u

515 mutH JieT, a ux MetamopdoreHHsle 000109kn — 510—
500 mutH net [102]. HoBble onpeneneHus BO3pacTa MeTa-
MOp(QHUUIECKUX COOBITHH B IIOPOAAX MMAHCKOW H YCCYypHii-
ckoit cepuit B 487 + 6 u okono 500 MIH JIeT CyOCHHXPOH-
HBI BO3PACTy BHEAPCHUS PAHHUX ITOCTMETaMOP(PUIECKUX
rpanuTonioB: 502, 492 [94] u 490 [15] muH neT nocne
(506 MutH J1eT) BBICOKOTPAIHOTO (0 TPaHyIMTOBOH (ha-
IIUH) perHOHAIFHOTO MeTamopdu3ma MarBeeBcko-Haxu-
MOBCKOTO Teppetina [44].

OTamsl HEOMPOTEPO30MCKOTO MarMaTu3mMa Marse-
eBCKo-HaxMMOBCKOTO TeppeiiHa COBIAAlOT ¢ 3TallaMU
0a3UTOBOTO W TPAaHUTOMIHOTO MarMaTHU3Ma, KOTOpPEIE
BBIABJIEHBI Ha BOCTOKE bypeunckoro maccusa: 940-933
u 804-789 [42]; 937-933 u 896—-891mnHu net [98]; B
o6moke Muynp maccuBa LI3sMychl (aBTOpHI BKIIOYAIN
sToT Omok B MaccuB Conruen): 917-911 u 841 [68],
929-927 u 895 mnH et [69]; a Takxke B L[3amycsl mac-
cuse: 898—891 muH net [96] u 757751 mmH net [97] —u
C BBIBOZIAMH BBHIIICYKA3aHHBIX aBTOPOB O HAJCYOTyKIIH-
OHHOM T€OXHMHYECKOM THIIC MarMaTu3Ma B MHTEpBale
935-900 muH neT u Oonee MO3THEM BHYTPUILIUTHOM.
Baxxno orMeTuTsh, uTo Ha Bypemnckom maccuBe B 6ac-
ceiine p. bypes Ouotrutossie 1 aMPpuOOIOBBIC THEHCH U
aMpuOOMUTHl (METABYIKAHUTHI 1 META0CAIKH), KOTOPHIE
BMEIIAIOT PAHHEHEONPOTEPO30iickue MeTarabopo u me-
TarpaHUTOUIBI, COEPIKAT MAarMaTHUECKIE BO3PACTHEIC
TPYIIBI IUPKOHOB ¢ Bo3pacToM ~ 950, ~ 940 u ~ 920 M
net [81]. Takoit y3kuit BO3pacTHOM HHTEPBAT METABYJIKA-
HUTOB U COBIIAJICHHE C BO3PACTOM METaMHTPY3Uil Ipea-
moJlaraeT uX IepBOHAYANBFHOE (OPMHUPOBaHUE B 00CTa-
HOBKE HAJICyONyKIMOHHON OCTPOBHOH BYJIKaHHWYECKON
oyru. B 1enomM MOKHO BEIIETHTH OJOK ¢ OMWHAKOBOU
ucTopHel (OpMUPOBAHUS U IBOIIOLUH B HEOIIPOTEPO30€
1 KeMOpHH, KOTOPEIA OXBaTHIBAET OTACTBHBIC YACTH XaH-
Kaiickoro, L3samycel u Bypennckoro maccuBos (puc. 9).

K roro-zamany or MarBeeBcko-HaxumoBckoro tep-
peiina pacnonoxen Cnacckuit TeppeiiH u BosHeceHckuit
TeppelH aKKPEIHOHHOTO U MPEIIyTrOBOT0 KOMILJICKCOB

Puc. 8. TekroHn4eckas cxeMa (yHIaMEHTa KOHTHHEHTATBHON 9acTH BOoCTOYHO!M A3WU M BO3pacT paHHUX MarMaTHYECKUX
nopoxn. Bo3pact nupkonos no ganueM [14—17, 25, 32, 34, 36, 38, 39, 42, 44, 45, 50-52, 55, 56, 63, 66, 67, 69, 70, 72, 73,
75,79, 80, 83, 85, 88, 92, 94, 96-99, 102 u np.]

1 — paHHEMeNoBbIe TePPEHHBI PPArMEHTOB aKKPEIIMOHHBIX IPU3M, TypOHIUTOBOTO OacceiHa M OCTPOBHOM AyTH; 2 — TeppEeHHBI AKKPEI[HOH-
HBIX TIPU3M CpeIHEH-03aHeH IOpHI ¢ PparMeHTaMI OKEaHHIECKO! IUTUTHI IeBOHA—PaHHEH I0pHI (), Tpraca-paHHe! I0pHl ¢ parMeHTaMu
OKEaHUYECKOH IINTHI fJeBoHa—TIepMu (0); 3 — OCTpOBOAYKHBIN TeppeH paHHETO CUILypa; 4 — OPOIeHHbIE [10sCa U TePPEHHBI C aKKpeLH-
OHHBIMH (BKJIFOUast O(HOINTHI U MaJeO0OKeaHNIeCKHe 0a3aibThl) U OCTPOBOLYKHBIMU KOMILIEKCAMH, CHHOPOTCHHBIMH TPaHUTOUIAMHE H
MeTaMop(ruIecKIMH KOMIUIEKCaMH 11aieo30st (a) 1 nepMi—Tpuraca (6); 5 — TeppeiHbI aKKPEIMOHHBIX IPU3M U MEeTb(OBBIE KOMILUIEKCHI CyTYyP
JnuaKapus—KeMOpus (a) ¥ KOHTHHEHTAIBHBIX OKPaWH 3IHaKapusi—paHHero opaoBHKa (0); 6 — KOHTHHEHTAJIbHbIE MaCCHBBI PaHHETO (a) U
mo3aHero (0) HeonpoTepo30s; 7 — KPaToHBI; 8 — OHONUTHI; 9 — OpIOBUKCKHE Ta00pO-TpaHUTHBIE KIIHITIBI HA ME3030HCKUX aKKPEITHOHHBIX
npu3Max; /) —BamuaHast payHa KeMOPHS WIIH paHHETo CHITypa; /] — IpOoInKeHNE aKKPeIMOHHON Tpu3Mbl CHXOTe- ANMHS B TEKTOHHYECKIX
oKHaX XeWITyHI[3HCKOTO KOMIUIEKCa KaK pe3ysIbTaT paHHEMENOBBIX Je(hopManuii mocie IpcKot MI0CKoi cyonykuny; /2 — paHHEMeI0BbIe
neBble capuru: A — Mnan-Urtynckuit, B — Jlyasxya-Mumanbckuit, C — LienTpanpHbiid CHX0T?-ANMHCKAN; /3 — TEKTOHUYECKUE TPaHHIIBL;
14 — KOHTYpPBI TEKTOHHYIECKHUX OKOH HJIH aJUIOXTOHOB. [TyHKTHpHAs roIeToBast IMHIS — FPaHUIa TPOBUHINH (haHepO30HCKHUX TPAHUTOHIOB
¢ TDM2 Hf (1.6-1.1) x BocToky u 1.1-0.4 Mipn et k 3amany, o [57].
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C YCIOBHOM rpanuned mexay Humu. Crnacckuit u Bos-
HECEHCKUH TEeppEeHHBbl NMPENCTABIAIOT 3aKPbIBIIMIICS
OKeaHUYeCKuit OacceiH (CyTypy), KOTOPBIA pa3ienser
MarseeBcko-HaxumoBckuil HEOIIPOTEPOZOUCKUM KOHTH-
HEHTaJIbHBIN OnoK U JBopsHckuit u TadywHCKUN Tep-
peiiHbl KeMOpuiicKoit ocTpoBHOW nyrH. BepxHss rpanu-
11a Bo3pacta 0(HOIUTOB TMUTPUEBCKOTO KOMILIEKCA HE
npeBHee 514 MIIH JieT, YTO JpeBHEE BEPXHETO Ipeaenna
BO3pacTa aKKpEeLMOHHOHN MPU3MBI, Cys IO TOHOHCKOTO-
aMTUHCKHM TpuioOuTam [27] B ee MaTpuKce. 3aKphITHE
3TOr0 OKEaHHYECKOro OacceiiHa, BEpOsATHO, MPOU3OILLIO
B KOHIIe kKeMOpusi, HO Hauboliee paHHHUE OPOTCHHBIE Tpa-
HUTHI — paHHeopaoBuKkckue 481 + 6 [16], 481 £ 7 [75]
MUITH JieT. PanHexkeMOpuiickue oTitoxeHus Bo3neceHckoro
npenayroBoro u Crnacckoro akKpeuoHOro KOMIUJIEKCOB
(cyTypbl) TEppEeHHOB KOPPEIUPYIOTCS ¢ ONHOTUIIHBIMU U
OJIHOBO3PACTHBIMU OTJIOKEHUSIMHU PaHHENAIe030HCKOro
CKJIaIUaToro Mosica, KOTOPBIH OBLT BEINENEH BIOIb Xped-
Ta Yxanryaniaii (Zhangguangcai Range) u B Fo)KHOU Ya-
ctu xpedTa Mansiii Xunras (Lesser Xing’an Range), xo-
TOPBIH, KaK IPeIIonarajock, pasneiseT JokeMOpuiickue
61moxu Conrset u L[3saMycrl ¢ yueToM Bo3Bpara XaHKai-
CKOI'0 MacCHBa B JIOCIBUTOBOEC mojiokenue [53, 84]. B
cpeqHe3anaHoi yacTu xpedTa WkaHryaHai npeamnona-
raercsi OQHOIUTOBBIN KOMIUIEKC U CyTypa JlyH(poHIIaHE
[66]. B xpe6Te Maunblit XvHTaH BBIIEISIOTCS HUKHEKEM-
opuiickue ¢popmanmu Yenmun (Chenming), Jlaomaomu-
aoroy (Laodaomiaogou) u Ycunuwxaus (Wuxingzhen),
CJIO)KEHHBIE IPEUMYILECTBEHHO MEJIKO3EPHUCTBIMU TEP-
PUTEHHBIMH OTJIO)KEHUSAMH U U3BECTHAKAMHU. XapakTe-
PUCTHKH TPUIOOUTOB M OPaXHOIION MPEIIOIaratoT, 9TO
¢dopmanys YCHHUX3Hb COOTBETCTBYET sIpycCy 4 (TOHOH-
CKOMY 10 poccuiickoi mkane) (~512-514 mnu net). B
¢dbopmanmu JlaomaomMuaoroy mpuCyTCTBYIOT aKpHTapXu
panHero keMOpwus, a B Gpopmannu YeHMHUH — MUKpPOQU-
TOJIUTHI, XapaKTepHbIC NI KOHIA dAuaKapus—Hadaia
KeMOpust [76 M CCBUTKH B Heil]. DTH KOMIUIEKCH paccMa-
TPUBAIOTCS KaK OTIIOXKEHUS ITO3JHEHEONPOTEPO30HCKO-
KEeMOPHUHCKOTO OKeaHa M ero okpauHsI [76]. CeBepHBIM
MIPOAOJDKEHUEM 3TUX KOMIUICKCOB SIBIISIFOTCS OTJIOXKCHHUS
Menbprunackoit 30061 Ha bypennckom maccuBe. Hanbo-
Jiee IpeBHUE JaTHUPOBAHHBIC OTIOXKEHUS (MEIbIUHCKAS
CBUTA) CJIOKEHBI MPAKTUUYECKHU MOJTHOCTHI0 MPaMOPHU30-
BaHHBIMH M3BECTHIKAMH U JJOJIOMUTAMH, COACPKALTIMH
€IMHUYHEIE TIPOCION METAlleCYaHUKOB U (PHIUTHTOBHUI-
HBIX CJaHIeB. 3BECTHAKHU copepKaT MUKPO(DHUTOIUTHI
snuakapus (Bernaa) [1, 30]. bonee momonbie oTIIOXKEeHHS
MPEJICTaBICHBl YIIUCTO-TJIUHUCTBIMU, CEPUITUT-KPEM-
HUCTBIMU CJIaHLIAMH, aJIEBPOJIUTAMH, [IE€CUaHUKAMHU, C
MOIIHBIM TUTACTOM H3BECTHSAKOB B CPEIHEH 4acTH pas-
pe3a (deprujieHcKas CBUTa) U MeCYaHUKaMH U JIMH3aMHU
(omucToTIakaMu) U3BECTHAKOB (aJutMHCKas cBuTa) [1,
30]. B u3BecTHAKaX 00OMX CBUT HAMICHBI apXeoIuaThl

spyca 2 (cpeaHearnabaHcKue U no3aHearnabanckue) [2].
Kpome toro, B MesbruHCcKo# 30He Bbl€JIeHa TEPPUTEH-
Has TOJIILA C BKJIIOUEHUSIMH KBapLIMTOB, MPaMOpPU30BaH-
HBIX M3BECTHIKOB M MeTaba3ansToB [1], comocraBumast ¢
aKKpELIMOHHOM NPU3MOH, 4TO COIIacyeTCsl C BHIBOAOM O
HAKOIIJICHMH PaHHEKEMOPUICKUX TEPPUTCHHBIX OTIIOMKE-
HUH B 00CTaHOBKE aKTUBHON KOHTHHEHTAJIBHOM OKpPanHBI
[25]. Apxeoumatsl sipyca 2 (atnabaHckue) MenbruHCKOM
30HBI WIACHTUYHBI apxeonaraM Crnacckoro TepperiHa, a
WX BHUJIOBOW COCTaB MpeJrnoaraeT ux GopMHUpOBaHUE B
€IMHOM OKeaHW4YeCKOM OacceifHe BOJIHM3M U Ha OKpanHe
lonzasansl [4]. [IpuBeneHHbIe BbILIE JaHHbBIE TAIOT OCHO-
BaHUs s BelaesneHus Cracck-YCUHYKIHb-Menbrun-
ckoii (CYM) cyTtypsl (puc. 8).

B roro-3zamagnoi yacti XaHKaNHCKOrO MaccuBa pac-
nosioxkeH JIBopsHckuil Teppeiin. Kak nokasaHo Bbllle,
3[IECh BO3pACT paHHUX METarpaHUTOUIOB HAJICYOTyKIH-
oHHOTO Tuma 543+9 u 520+8 MiH J1eT, a BO3pacT BBICO-
korpanHoro mMeramopousma 503+20. 3nauenus ¢Hf (t)
IHUPKOHOB OPJAOBUKCKUX T'PAaHUTOUIOB B J[BOpSIHCKOM
TeppeiiHe MmoyoKuTeabHble, a B MarBeeBcko-Haxumos-
CKOM — OTpHLIATEIbHBIE, YTO 03HaYaeT OTHOCHUTEIHHO 00-
JIe€ MOJIOJOM BO3pacT KOHTUHEHTAJIbHOU KOpbI [IBOpsiH-
CKOTO Teppetina [94].

B kuralickoit yactu J{BOPSHCKOT0 TeppeiiHa BO3pacT
HaJCyONyKIIMOHHBIX Tab0po ompenenceH B 501 muH Jet
[95]. 3nech Takxke 0OHAPYKEHBI HAJICYOIyKIIMOHHBIE T'a0-
Opo ¢ Bo3pacToM 435429 mutH et [99], comocTaBUMBIM
¢ Bo3pacToM KOpIIOHKMHCKOTO OCTPOBOAY>KHOT'O Te€ppeii-
Ha. TakuM oOpa3oM, [IBOpSAHCKHIT TeppeiiH MOKHO pac-
CMaTpuBaTh Kak parMeHT KeMOPHIICKON SHCHATHIECKOU
octpoBHOH ayru. HeoOXomumo oTMETUTh, 9To B 00pasie
13 CKBa)XUHBI B IIpeJieNiax KUTalucKol yactu [IBopsHCKOTO
TeppeitHa Ha m1youHe 190 M u3 am(puOOIUTOB BhIEIC-
Hbl MarMaTH4eCKre LIUPKOHBI MO3IHET0 Heoapxes (OKOJIo
2.54 Mupn net), Bo3pacT KOTOPBIX pacCMaTpUBAETCS KakK
BO3pacT MpoTOJIUTa? U 34ECh MPENIoIaraeTcsi IpucyTCT-
BHe apxelickoro pynmamenta [60], 4To He coracyercs ¢
JPYTHUMHU JaHHBIMH U TpeOyeT MOTOJHUTEIbHBIX UCCIe-
JTOBaHWM.

HenocpencTBeHHBIM CEBEPHBIM MPOJOJKEHUEM
JIBOpsIHCKOTO TeppeliHa cO CMEIIEHUEM 10 JIMHUU CIBUTa
K 3amany ssnsgercs rpynmna Tagonr maccuBa COHTHEH, B
KOTOPOM BO3pAcT IIPOTOIUTA METAMOP(PUICCKUX TTOPOIT
aM(pHUOOIIMTOBOM M TPAaHYIUTOBOM (aruii onpeneseH B
unTepBane 750-516 muH net [87], a Bo3pacT HaACYOMyK-
IIMOHHEIX METAaTOHAIUTOB — 516, a TOHAIUTOB — 426 MIIH
net [89]. Takum o6pazom, JIBOpsTHCKUN TeppeitH MOKHO
paccMaTpHuBaTh Kak MIPOJODKEHHE Ha IOT BOCTOYHOM ya-
cti MaccuBa COHTHEH, YTO COIVIACYeTCs C BHIBOJIOM, Clie-
JIAHHBIM 110 pe3yjbTaTaM CpaBHEHHs BO3pacTa AeTPUTO-
BBIX ITUPKOHOB [93, 100].
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B pesynsrare Boigenenus CYM cytypsl bypeun-
CKHUil MaccuB paszenseTcs Ha ABe 9acTH. K 10ro-BoCTOKyY
OT CYTYpHI pacnonoxeH Boctouno-bypenHckuii Teppeitn
paHHEro HeolpoTepo304 (puc. §), a K ceBepo-3amary —
3ananHo-bypeunckuil TeppeitH, KOTOpbIi HAaXOOUTCS Ha
MIPOJOKCHUH JBOPSIHCKOTO TeppeliHa U CeBEpO-BOCTOU-
HOIl yacTtu maccuBa ConrneH. B 3ananno-bypeunckom
Teppeline Hanboaee MONOAbIE JETPUTOBBIE IIUPKOHEI B
MEeTaTepPPUTreHHbIX OTJIOKEHUAX BEPXHEH yacTu paspe-
3a UMerT Bo3pacT 483 muH et [39]. B rueiicax nuku
Ha KpHUBOI OTHOCHUTEJIbHOI BEPOSTHOCTH BO3pacTa LUp-
KOHOB COOTBETCTBYIOT 3HaueHusM 487, 541, 690, 778,
896 muH net. [{upkoHsI ¢ Bo3pacTom apeBHee | Map et
OTCYTCTBYIOT. HWXKHSISI BO3pacTHasl IpaHUIA HAKOTIIICHHS
MPOTONUTA — MO3HUA KEMOPUH, IO MOJIOJOW OIS~
MU TUPKOHOB ~487 mitH Jiet [26]. FOxuee, CYM cytypy
clenyeT paccMaTpHUBaTh KaK IPaHUIY MEXIy MacCHBa-
mu ConrHeH u L[3simycsl. B Takoii TpakToBKe TpaHHUIa
MaccuBa LI3aMychl cMmemiaeTcs Ha 3amnal, i K MacCUBY
[[3sMycBl IPUCOEAUHATCS PAHHEHEONPOTEPO30UCKUM
MUHHONOK M9yHB, KOTOPEIH paHee pacCMaTPHBAJICS B CO-
craBe MaccuBa CoHrHeH [66, 68, 69]. OTo cornacyercs
C pe3yJbTaTraMu U30TOITHOTO KapTupoBaHus Hf B mupko-
Hax (haHepO30HCKUX TPAHUTOUAOB, IO KOTOPHIM TPaHHU-
ma Oonee qpeBHel mpoBUHINU L[3aMycHl cMemaeTcs Ha
~ 130 kM K 3amagy OTHOCUTEIBHO paHee MPUHATON MO
COBpPEMEHHOMY paziioMy MyHaHbI3SIH I'PaHULBI MEXAY
MaccuBamu [[3smycel u Conrnen: TDM2 Hf (1.6-1.1)
u 1.1-0.4 mupza JieT, COOTBETCTBEHHO. DTO YKa3bIBaeT
Ha TO, YTO MpUpoJa JOKeMOpUCKoro GyHIaMeHTa MO
3TUMHU ABYyMs OJIOKaMM CYIIECTBEHHO paznuyaercs [57].
Bonee Toro, 540 mMiH neT ToMy Hazaq meTaMophu3M rpa-
HYITHTOBOH (hartuu OBLT MPOSBICH B MaccuBe L[3saMychl,
YTO TMO3BOJISET MPEANON0XNUTD, 9TO O10ku COHTHEH U
L[3ssMycCBI OBUIH TUCKPETHBIMI KOHTHHEHTABHBIME OI10-
KaMH 1 UMEJIH Pa3HyI0 TEKTOHHYECKYIO HCTOPHUIO A0 Iie-
puona oxoio 540 muH et [61 U cChUIKM B Hei]. TOT
BBIBOJ] COIVIACYETCs ¢ HAIIUMU AAHHBIMU O Bo3pacTe 543
MJIH JeT HaICYOQyKIIMOHHBIX TPAHUTONAOB B JBOpSH-
CKOM TeppeifHe Kak mpofoiikeHuu MaccuBa COHTHEH.
OcHoBHast 9acTh MaccuBa COHTHEH MEePEKphITa ME3030H-
ckoit BnaauHoi CyHBIIS0, M CTpOEHHE ero (pyHAaMeHTa —
npeaMer Auckyccuil. TpaluluoHHbIE NPEACTABIECHUS O
MIOBCEMECTHOM PACHPOCTPaHEHUH 3/1€Ch JOKeMOpuiicko-
ro ¢pyHIaMEHTa B IOCIEAHEEe BpeMsl IIepecMaTpUBAIOTCSL.
[Ipenmnonaraercs MUPOKOE pacIpoOCTpaHEHHE HOBOOOpa-
30BaHHOI B paHHEM I1ajIe030€ KOHTUHEHTAJIbHOU KOPHI.
Uckmouennem siBisercs 6mok KennmHXOT ¢ mpeBHIMUA
Bo3pactamu 739—1399 mmn net [66].

MOXHO TIPEANONOKHUTh, YTO KOJUIU3US KOHTHHECH-
TanmpHOTO Oyoka LI3smychl (Bkirouas MarBeeBcko-Haxu-
MOBCKHI 1 BocTouHo-bypenHckuii TeppeitHsl) u ocTpo-
BoaykHoro Onoka CoHrHeH (BkJtoyas J[BOpsHCKUN u

3anagHo-bypeuHckuil TeppeitHpl) mpousomna B KOHIE
KeMOpusi. DTa KOJIU3HS, BEPOSITHO, HAYanach ¢ COMpPH-
KOCHOBEHUSI CEBEPHBIX YacTell MaCCUBOB, TaK KaK 37ECh,
B MaccuBe COHTHEH, MPOSBJICHBI CHH- U TTOCTKOJUTU3HOH-
HbIe TpaHuThl 523—490 MITH JeT ¢ nmpeodiaiaHueM rpa-
HutoB A-tuma [61]. Ha ceBepe, B 3anagno-bypennckom
Teppeline Hanbosee IPeBHUE MOCTKOTM3HOHHBIC TPaHH-
ThI (A2-THIT) UMEIOT BO3pacT okoio 495-486 muH [73].
Ha rore Bo3pacT KOJUIM3MOHHBIX U [10CTKOJTU3MOHHBIX
TPaHUTONIOB K 3anaxy oT CYM cyTyphl OMOJIaXKUBaeTCsl
¢ ceBepa Ha 10T oT 505-496 no 496482 ([89] u ccbuikH B
Hel) 1 Ha ee okoH4YaHuu a0 481 muH net [16, 75].

Kabaprunckuii Teppeiit, cioXeHHBIH YepeoBaHu-
€M TepPPHUTCHHBIX OTIOKEHHUN ¢ TelaMu 0a3albToB, KBap-
[IMTOB U U3BECTHSAKOB MBI pacCMarpuBaeM Kak (hparMeHT
aKKpEeLHOHHOU mpu3Mbl. OTI0KEHUS ITOTO TeppeiHa
KOPPEJIUPYIOTCS ¢ BEPXHEH 4acThIO pa3pe3a XUHTaHCKOU
cepud [3], CIOXKEHHOW BEHI-KEMOPUUCKHMH OTJIOKCHH-
ssMH (MITMHYMHCKAs, MypaH/IaBCKasi CBUTHI M KUMKaHCKast
tomma) [9] ManoxuHranckoro TepperiHa [5]. B HmkHeH,
TEepPPUTEHHO-KapOOHATHON MOACBUTE MypaH/1aBCKOW CBU-
THI BBIJIETICH MamoMOHbIi (110 M) TOPU30HT PHOTUTOB
[9]. Kpome TOTO, TeppUTCHHBIE OTIOKECHNUS MypaHAaB-
CKOHM CBHUTHI MPOPHIBAIOT JAMKOBBIE Teda (MOUTHOCTHIO
70 4 M) THEHCOBUIHBIX POTOBOOOMAHKOBBIX TPAaHUTOB
Bo3pacToM 535 MuH siet [41], a Bo3pacT MypaHIaBCKOH
Y TIOJICTUJIAIONIEH €€ NTUHYMHCKOM CBUT IO J€TPUTOBBIM
UPKOHAM HaXOAUTCS B UHTEPBAJIC MO3THNHN pUdeii—BeH
[35]. B BepxHel moacBUTE MypaHIABCKOW CBUTHI U KUM-
KaHCKOH ToJIlle, HAapsAy C PYLOHOCHBIMHU SIIIIMOBH]IHBI-
MU KPEMHUCTBIMH NTOPOJAMH, IPUCYTCTBYIOT BKIFOUEHHS
SIIIIM, U3BECTHSKOB M KBapIUTOB (MeTakpemueit) [9, 30]
Male00KEAHUIECKOTO TIPOUCXOKACHUS [46], UTO TO3BO-
JISIET COMOCTaBUTh BEPXHIOIO YACTh pa3pe3a XUHIaHCKOM
CepHH C aKKPEIIMOHHON MPU3MO. ITO CoTiacyeTcs ¢ TH-
MMAYHOW ISl aKKPEIMOHHBIX TIPU3M pa3HUIIeH Bo3pacTa
BKJIFOYCHUH W3BECTHSIKOB U TEPPUTEHHOTO MaTpHKCa, KO-
TOpasi yCTaHOBJIEHA B KUMKaHCKOM Tonie. Eciau Bo3pacT
M3BECTHAKOB TI0 MAJCOHTOJIOTHYECKAM JaHHBIM — PaH-
HUM keMOpwuii [9], To BO3pacT MaTpuKca 10 AETPUTOBBIM
OUPKOHAM — TMO3JHUN KeMOpUH—paHHUN OpPAOBUK (110
481 muH net) [35]. B nenom, cnabomeramophu3oBaHHbIC
o00pa3oBaHusi MaJOXMHIAHCKOTO TeppeiiHa COMOCTaBU-
MBI ¢ pa3HOBO3PACTHBIMH KOMIUIEKCAMH TPaHC(HOPMHBIX
(mwenb(OBBIE OTIOXKEHUS YIHAKAPUSI—HIDKHETO KeMOpHs ¢
Maj000bEMHBIM MarMaTu3MoM) U KOHBEPIreHTHBIX OKpa-
YH (aKKpEIMOHHBIC MPU3Ma KeMOpHsI—Hauana OpIOBHKA)
THUXOOKEAHCKOTO THIIA.

B omiimume oT 0CHOBHOM YacTH XaHKalCKOro mac-
cuBa, payna koHna nepMu B CepreeBCKOM TeppeiiHe —
TeTuyeckas, ananornynaa FOxuo-Kuraiickoit [11, 62].
KoHTpacTHOE paznuune TAKCOHOMHYECKOTO COCTaBa J10-
anbOCKUX (PIOPUCTUICCKUX KOMIUIEKCOB — O0peabHbIX
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Ha XaHKallckoM MaccuBe U cyOTpornmyeckux Ha Cepre-
€BCKOM Te€ppeiiHe, TOBOPUT O TOM, YTO COBMECTHO C IOp-
CKOM aKKpeLMOHHOM npu3Moil CepreeBckuil TeppeiiH Mor
WCTIBITATh 3HAYUTENbHBIC (HE MEHEee, yeM Ha 15°) mepeme-
IICHUS ¢ 1ora Ha ceBep [58]. DTOT BBIBO/ MOATBEPKIALT-
¢sl UCCIIEIOBAaHUEM JICTPUTOBBIX LINPKOHOB U3 JCBOHCKUX
Y MEePMCKHUX MEeCUYaHUKOB B p-He . Haxoaka, momyssium
KOTOPBIX KOPPENIUPYIOTCS ¢ TAKUMHU K€ Ha BOCTOke Smo-
HUU U yKa3bIBaloT Ha cBs3b ¢ HOxubIM Kuraem [62].
HoBble naHHBIC MO BO3pacTy Hamboliee APEBHUX
KOMILIEKCOB XaHKalCKOr0 MacCHuBa M PETrHMOHaJIbHBIE
KOPPETSALUH COTTACYIOTCS C MPEACTABICHUSIMH O TOM,
yro BCLIX cynepteppeiin chopMupoBaics Kak 4acTh
cynepkoHTHHeHTa ['oH1BaHa okono 500 MIH JeT Ha3ax B
pe3yibTaTe OporeHes3a U akKpelnuu (parMeHToB CyTep-
koHTHHEHTa Pommuus [8, 66, 95, 97, 102 u np.]

3AKJTIOYEHHUE

[Noxy4eHHBIC HOBBIC U paHEe OIMyOIMKOBAHHEIE T€0-
XPOHOJIOTUYECKUE JAHHBIE CBUIETENIBLCTBYIOT O TOM, 4TO
¢dyamaMeHT XaHKaCKOTO MacCHBA UMEET TeTePOTEHHOE
CcTpoeHUe. B ceBepo-BOCTOYHOM €TI0 YacTH BBLAEISAETCS
paHHEeHeoIpoTepo3oicknii MaTBeeBcko-HaxuMoBckui
TEppelH ¢ paHHUM HAACYOIyKIIMOHHBIM MarMaTH3MOM C
Bo3pactoM 93543, 935411, ~915 MiH neT 1 BHY TPHTLTUT-
HBIM WX TPaHC(HOPMHON OKpPanHBI THXOOKEAHCKOTO THIIA
¢ Bo3zpactoM 850-880 u 757 MutH neT, a TakKe paHHUM
peruoHanbHBIM MeTamopdusmom 506 u 500 muH net. B
IOro-3ara ol 4YacTH BBIAEINIAIOTCS MO3JHEHEONIPOTEPO-
3o0iickue—panHekeMOpuiickue JBopsackuit u Tapyun-
CKHI TeppelHBI ¢ HaACYOIyKIIMOHHBIM MarMaTH3MOM C
Bo3pacToM 543 £ 9 u 520 + 8, 517 u 513 mun set. Mexny
3TUMHU JIByMsl 4acTsMU Bbiaessercs cyrypa (Bo3necen-
ckuil 1 Criacckuil Teppeitnsl), oOpa3zoBaHHas IIEIb(O-
BBIMHU OTJIOKCHISAMH KeMOPHS 1 aKKPEIUOHHOHN MPpH3MOn
keMOpus ¢ ouonutamu apesHee 514 muH net. Kabap-
THHCKHUH TeppeiH mpeAcTaBIseT co0oit hparMeHT akkpe-
HUOHHON MPHU3MBI MPEAIOIOKUTEIBHO KeMOPHIICKOTro
Bo3pacta. DopMUpPOBaHKE OCHOBHOW YaCTH XaHKAWCKOTrO
MaccHBa IPOU3OLUIO B KOHIIC KeMOPHsI, a B KOHIIE CHITY-
pa x HeMy ObLT akkpeTHpoBaH KopHOHKMHCKUH Teppeitn
paHHeCHITypHiCKOi ocTpoBHOM ayru. CepreeBckuil Tep-
peiH OpAOBUKCKON OCTPOBHOM AyTrH OBLI MIPUCOEIUHEH K
XaHKalWCKOMY MacCHBY B pe3ylbTaTe alb0-CEHOMaHCKOTO
CIBUTOBOI'O NEPEMELICHHUS.

I'ereporenHsle CTPYKTypbl OCHOBHOM 4yacTh XaH-
Kalickoro mMaccuBa, 10 aHAJIOTUYHBIM 3TaraM PaHHEro
Marmaru3ma u MeramopdusMa, mpoCcIeKUBAIOTCS Ha Ce-
Bep, rae MaccuB L[3simyce (Bkitowast ero Bocrouno-by-
PEMHCKHUH TeppeitH) MpeacTaBiIsieT co00i paHHEHEOIPo-
Tepo30iickuii 670K, a BOCTOUHAs YacTh MaccuBa COHIHEH
(Bxmrouas ero 3amanHo-BypenHckuil TeppeitH) — mo3a-
HEHEOIPTEPO30HCKO-KeMOPHICKHIT OJ0K. Mexay dSTUMH

OnokaMu pacrionaraercs mo3gHekeMOpuiickas Cracck-
YeuHuwx Hb-MenbruHcKas cyTypa, oOpa3oBaBIiasics B
pe3ynbTare uX KOJUTU3UH.
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A.L Khanchuk, A.A. Alenecheva, V.V. Golozubov, A.T. Kandaurov, Y.Y. Yrchenko, S.A. Sergeev
The Khanka massif: heterogeneity of its basement and regional correlations

Geochronology of metagranitoids (U-Pb SIMS) and ophiolites (Sm-Nb) from the Khanka massif are described.
New and the earlier published data helped to distinguish Early Neoproterozoic Matveevka-Nakhimov terrane
with early suprasubduction magmatism of 935 and 915 Ma, intraplate and the Pacific type transform margin
magmatism of 850-880 and 757 Ma, and Late Neoproterozoic-Early Cambrian Dvoryan and Tafuin terranes
with suprasubduction magmatism of 543, 520, 517 and 513 Ma. Between these two parts of the massif there is
a suture (Voznesenka and Spassk terranes) formed by Cambrian shelf deposits and Cambrian accretionary prism
with ophiolites whose age is more ancient than 514 Ma. The greater part of the Khanka massif formed late in
Cambrian. Kordonka island arc terrane accreted to it at the end of Silurian. Sergeevka terrane of Ordovician
island arc joined it due to the strike-slip movements in Early Cretaceous. In analogous stages of magmatism
and metamorphism the heterogeneous structures of the main part of the Khanka massif are detected to the north,
where the Jiamusi massif (East Bureya terrane inclusive) represents Early Proterozoic block, while the eastern
part of the Songnen massif (West-Bureya terrane inclusive) represents Late Proterozoic-Cambrian block. Between
these two blocks there is the Spassk-Wuxingzhen-Melgin suture formed by their collision late in Cambrian.
Bureya-Songnen-Jiamusi-Khanka superterrane formed as a part of Gondwana supercontinent about 500 Ma
ago as a result of orogeny and accretion of Rodinia supercontinent fragments.

Key words: Neoproterozoic, Cambrian, Geochronology, granites, ophiolites, the Khanka massif, Bureya-

Songnen-Jiamusi-Khanka superterrane.
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