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B pesynbrare npoeaeHHbIX U-Pb reoXpoHONOrHYeCKHUX UCCIIEA0BaHUI YCTaHOBICHO, 4TO ra00po MUKUTKUH-
CKOTI'0 MacCuBa U KBapLEBbIE IUOPUTHI YCThb-1"apuHCKOro Maccupa MaMbIHCKOTO TEppEHHA, paHee OTHOCUMBIE K
YCIIOBHO PaHHENIPOTEPO30iICKOMY TapHHCKOMY KOMIUIEKCY, UMEIOT BO3pacThl 58316 MitH steT 1 60748 MIIH JIeT T.€.
BepXHHUil puderi—HKHUIN BeH . [ eoXiMuueckrne 0COOCHHOCTH MarMaTniecKrUX MOPOJI CCIEI0BAaHHBIX MACCHBOB
CBHUJIETENIBCTBYIOT O TOM, YTO OHH UMEIOT HaICYOAYKIIMOHHYIO Tpupony. PopMupoBaHNE HCXOMHBIX TS MarMa-
THYECKHX ITOPOJ FApHHCKOTO KOMITJIEKCA PACIUIaBOB ITPOUCXOIMIO B 0OCTAHOBKE aKTUBHOW KOHTHHEHTAIBHON
OKpauHBI WM SHCHATNIECKOH OCTPOBHOM IYTH B pe3yibTaTe IIaBIeHuUs CyOayKIIMOHHO MOTU(HIIMPOBAHHOTO
JICTIJIETUPOBAHHOTO MAHTUIHHOTO HCTOYHHUKA, & TAKXKE ITPH yYaCTHH MTPOLIECCOB KOHTAMUHAIMN M (PaKIIMOHHOMN
KpHucTauin3anui. CTaHOBICHHE 3THX MAaCCHBOB MIPOU3OILIO B TEUCHHUE HTUAKAPCKOTO 3TAIa T'e0JI0rHYECKOTO
pa3BuTUs MaMBIHCKOIO TEPPENHA U, CKOPEE BCETO, ABIIAETCS OTPAKEHUEM HEOIIPOTEPO30MCKUX KOHBEPIEHTHBIX
TeOIMHAMHYECKUX MPOLECCOB. JTH MPOIECCHI, TO-BUANMOMY, IIPUBEIH K OKOHYATEIIFHOMY (HhOPMHPOBAHHUIO
JIOKeMOPHICKUX KOHTHHEHTAIbHBIX MAaCCUBOB BOCTOUHOM yacTH LleHTpanbHO-A3HaTCKOTO CKJIaI4aroro mosca,
KOTOpBIE B JaJIbHEHIIEeM OBUTH «BIAsHBD B CTPYKTYPY SIUIAIC030iCKOro AMypCKOTO MUKPOKOHTHHEHTA.

Knrouegnle cnoga: MarmaTusm, re0XpoHoJI0Tus, 3quaKkapuii, MaMmbiHcKHii Teppeiin, LlenTpaabsHo-A3uar-
CKMil CKJIAIYaThIi HosC.

Brinenenne Bo3pacTHBIX pyOeskel MPOosBICHNS Mar-
MaTU3Ma B UCTOPHUH I€OJIOTMYECKOr0 Pa3BUTHUSI KOHTH-
HEHTAJIBHBIX MacCUBOB LleHTpanbHO-A3HATCKOTO CKIIa-
9aTOTo MOosiCa SBISACTCS HEOOXOIUMBIM YCIOBHEM IS
pa3paboTKH MHTETPHPOBAHHBIX I'€OAMHAMUYECKUX MO-
neneil opMUPOBAaHUS ITOTO KPYIMHEHUIIIET0 TOABHKHOTO
nosica 3emin. [Ipu 3ToM ocoboe 3HaUeHHE UMEET PEKOH-
CTPYKLHUS NOCIEA0BaTEIbHOCTH MPOSBIEHUS MO3AHEN0-
KeMOpUHCKUX MarMaTHYeCKHUX IPOIECCOB, MOCKOIBKY,
COTIACHO CYIIECTBYIOLIUM MPEACTABICHUSIM, UMEHHO B
MO3[JHEM JTOKeMOpHUH HaunHAIOT (POPMHUPOBATHCS OPOTECH-
Hble cTpyKTypHI LlenTpansHoii Azum [3, 11, 12, 38 u ap.].

K umcny Hambonee KpynHBIX KOHTHHEHTAIbHBIX
MacCUBOB BOCTOYHOM dacTu LleHTpanbHO-A3HaTCKOro
CKJIJ9aToro rosica oTHOCATCs ApryHckuii (ApryH-Hnep-
Merckuit) u bypenncko-13saMycunckuii cynepreppeiHsl

(puc. 1) [1, 12]. B kauecTBe «OCHOBAHHS» ITHX CyIEp-
TeppeHHOB OOBIYHO PACCMATPUBAIOTCS TOPOABI MAarMaTH-
YECKUX U METaMOP(UIECKUX KOMILJIEKCOB, KOTOPBIM Tpa-
IUIAOHHO MPUIICEIBACTCS PaHHE- U MO3THEIOKEeMOPHii-
ckuit Bospact [1, 2, 4, 13, 16 u ap.]. OnHako, HeCMOTpA
Ha 3HAYUTEIBHBIA 00bEM BBHITTONHEHHBIX 34 TOCIEIHUE
TOJIbI TEOXPOHOJIOTHYECKHUX HCCIICI0OBaHUH, MPUCYTCTBHE
paHHETOKEMOPHHUCKUX MarMaTHUeCKuX U MeTaMopQude-
CKHX KOMIUIEKCOB B TIpefiefiaX YKa3aHHBIX CylepTeppeit-
HOB IIOKa eIlle¢ He MONyYMIO IPSIMOTO ITOATBEP KICHUS
[6-10, 14, 15, 24, 4447, 49 u np.]. B To e Bpemst ObUIH
MOJTy9eHBI TIepBhie Tpsimbie [24, 42, 46 u np.] u KOCBeH-
ueie [17, 18, 20, 26, 33, 43, 47-50 u ap.] reoXpoOHOJIOTH-
YeCKUe JaHHBIE, TTO3BOIIIONINE MPEIIONAaraTh MHPOKOe
MPOSIBIICHHUE B UCTOPUU TE€OIOTHYECKOTO pa3BUTUS Ap-
ryHckoro (Apryu-Unepmerckoro) u bypeuncko-1[3smy-
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Puc. 1. I'eonornyeckas cxema eHTpaIbHOH 9acTH MaMbIHCKOTO Teppeitaa. CocraBieHa 1o [4, 16] ¢ “3MEHEHHUSIMH aBTOPOB.

1 — cpeHEYETBEPTHIHBIE—COBPEMEHHBIE OTIIOKECHUS; 2 — BEPXHEHEOT €HOBbIe—HIDKHEIE TBEPTHIHBIC PHIXIIBIC OTIOXKEHUS; 3 — paHHEMENO-
Bbl€ BYJIIKAHUYECKHUE ITOPOAbI CPETHETO U OCHOBHOTO COCTaBOB; 4 — paHHEMEJIOBbIE I'PAHUTOU/IbI; 5 — HIJKHEMEJIOBble KOHTHHEHTAJIbHbIE
TepPUTCHHBIE OTIIOXKEHHUS; 6 — CHITypUiiCKHe, JeBOHCKHE, HIDKHEKaMEHHOYTOIbHBIC TEPPUTCHHBIE X TEPPUT€HHO-KapOOHATHBIE OTIIOKCHNS,
7 — yCIIOBHO OPAOBHUKCKHE FPAHUTOU/IBI OKTSOPHCKOTO KOMILTEKCa; 8 — yCIIOBHO PAHHEOPJOBUKCKHUE BYITKAaHUTHI KUCIIOTO COCTAaBa OKTIOPh-
CKOT0 KOMIUIEKCa; 9 — yCIIOBHO paHHenokeMOpuiickue rabopo, rabopoIOpHTEL, ANOPUTHI, KBapLEBEIE TUOPUTHI FAPHHCKOTO KOMILJIEKCa;
10— yc10BHO IPOTEPO30HCKHE BYIIKAaHOT€HHO-TEPPHT€HHBIC KOMIITEKCH FO3KHOMOHT0TbCKO- XMTHTAaHCKOTO OPOT€HHOTO Hosica; /] — pa3ioMsl;
12 —mecra oTOOpa 00pa3IOB I TEOXPOHOJIOTUICCKUX UCCIeNOBaHMHA U X HOMepa. Y — Yerb-I"apunckuii, M — MUKUTKUHCKHI MacCHBBL

Ha Bpe3ke nmokaszaHo HOJMOKEHNE H3yUCHHBIX 0OBEKTOB B CTPYKTYPe BOCTOYHOH dacTH LleHTpanpHO-A3HaTCKOro CKiIaagaToro nosca: AP —
ApryHckuii cyniepreppeiin, b1 — Bypenncko-1{3smycunckuii cynepreppeita, MM — MambiHckuii Teppeiis. [1aneoszolickue—paHHeMe3030i-
ckue ckiamuareie nosica: KOM — FOxxknomoHronbcko- Xunranckuit, MO — MoHrono-OxoTckuii. 3B€3104KO0M OKa3aH paldloOH UCCIICAOBAHUSL.

CHHCKOTO CyNepTeppPEeHHOB MO3THESJOKeMOPUUCKUX Mar-
MaTHYECKUX IMpoueccoB. K coxalleHHto, 3TUX JaHHBIX
MoKa elie SIBHO HEJIO0CTAaTOYHO JUIA BBIJICIICHHS TIIaBHBIX
STAIlOB U PEKOHCTPYKIMH T€OIHHAMUYECKUX 00CTaHO-
BOK MPOSIBIICHUS MO3IHEIOKEMOPUHCKOTO MarMaTu3Ma B
HCTOPUU T'€0JOTHUECKOr0 Pa3BUTHUS KOHTUHEHTAJIbHbIX
MAacCHUBOB BOCTOUHOM vacTu LleHTpanbHO-A3HaTCKOTO
cKITaagaTroro nosica. YtoObI XOTh HEMHOTO BOCIIONHHTH
3TOT TPOOEI, OBIITN BBHIIOJHEHBI T€OXPOHOIOTUYECKHE,
F€OXUMHUYECKHE U U30TOMHO-TE€OXUMHUYECKUE HCCIIEN0-
BaHUs Tab0po, rabOPOAUOPUTOB, AMOPUTOB U KBAPIIEBHIX
IUOPHUTOB Hamboiee IPEeBHET0, 0 TEOJOTHISCKUM J1aH-

HBIM, TAPUHCKOTO MarMaTU4ecKoro KoMIuiekca MaMbIH-
ckoro TteppeiiHa ApryHckoro (ApryH-Unepmerckoro)
cynepreppeiia, pe3yiabTaTbl KOTOPBIX 00CYXAAIOTCS B
HACTOSIIIEN cTaThE.

OCHOBHBIE YEPTBI TEOJIOTHYECKOI'O CTPOEHUA
MAMBIHCKOI'O TEPPEMHA

MambIHCKUH TeppEeiiH BbIAENSIETCA B BOCTOYHOM Ya-
ctu ApryHckoro (ApryH-Uaepmerckoro) cymnepreppei-
Ha (KepyneH-ApryHo-MaMBIHCKOTO KOHTHHEHTAJIBHOTO
MaccuBa, 1o [2]), lleaTpanpH0-A3UaTCKOTO CKIaA9aTo-
ro nosica [12 u ap.] (puc. 1). Ha reonoruveckux xaprax
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MOCJICHETO MOKOJIeHus [16 u jip.] K Hauboee TPeBHUM
CYIIpaKpycTaIbHBIM 00pa30BaHUIM 3TOTO TepperHa OT-
HECCHBI OMOTHUT-POrOBOOOMAHKOBEIE, ONOTUTOBBIC U PO-
roBOOOMaHKOBBIE THEICH, aM(pUOOIUTH, MpaMOPHI U
KBapIIUTHl SITHUHCKOW TOJIIH, a TaKKe MeTaba3albThl,
METaaHJEe3UTHI, XJIOPUT-aM(pHOOTIOBBIE, CEPUIIUTOBBIC U
KBapll-CEPULIMTOBBIE CIAHLIbI, METAIIECYAHUKU U MPaMo-
pU30BaHHbBIC U3BECTHSAKU IapbCKOM CEpHH, KOTOPHIE, KaK
[pearnonaraeTcs, UMeIoT, COOTBETCTBEHHO, MO3AHEapXeii-
CKMH M PaHHENPOTEPO30MCKUil Bo3pacT. bosee BricoKoe
CTparurpadguyIecKoe MOJIOKEHUE TI0 OTHOIICHHIO K METa-
MOp(hHUYECKHM IOPOAAaM STHHHCKOM TONIIM U TaphCKOi
CepUH 3aHUMAIOT TEPPUTCHHBIC U TEPPUTEHHO-KapOOHAT-
HBIC OTJIOKEHUS BeHa (?) U keMOpUs U BYJIKAHUYECKHE
MIOPOJIBI CPETHETO U KUCIIOTO COCTABOB OKTSIOPBCKOH TOM-
mu. Jlo HegaBHEro BpEMEHHU BO3pacT TON TOJIIM pac-
cMaTpuBajcs Kak IMO3JHENPOTepo30icKuil [4 u ap.] uin
panHeopaoBukckuii [16]. OqHaKo pe3yabTaThl BHITIOIHEH-
HBIX HenaBHO U-Pb reoxpoHomornueckux ucciaeoBaHnuit
[23] cBHIETENBCTBYIOT O TOM, YTO B COCTaB OKTSIOPHCKOM
TOJIIIN BKIIOYCHB Pa3HOBO3pACTHBIC (BEHI-KEMOpHIi-
CKHE M MO3AHEKeMOpPHICKIE) BYIKaHUYECKHE OPOIBL.
3aBeplIaoT pa3pe3 0CaJ0YHBIX U BYJKAHUYECKUX TOJIII
MaMBIHCKOTO TEppeiiHa NEPMCKO-TPUACOBBIE CPEAHUE U
KHCJIble ByJIKaHUYECKHE IMOPOJbl MOBBILIEHHON LIen0u-
HOCTH MaHETPCKOW TOMIIHU U (payHUCTHUECKU OXapaKTe-
PHU30BaHHBIE TEPPUTEHHBIE OTIOKEHUS CHIIYpa, I€BOHA U
kapOoHa [16].

3HauUTENBHYIO YacTh MaMBIHCKOTO TeppeiiHa 3a-
HUMAIOT BBIXOJBl PA3HOOOPA3HBIX IO COCTaBy Marma-
TUYECKUX MOPOJ JETICKOTO, TAPUHCKOT0, OKTSIOPHCKOTO,
TBIPMO-OYPEHHCKOT'0 ¥ XapHHCKOTO KoMIuiekcoB. Cra-
HOBJICHHE MHTPY3Uil YIBTPAOCHOBHBIX IIOPOJ JIETICKOTO,
a TaKke HHTPY3Uil Tab0po, rab0pPOTHOPHUTOR, THOPHUTOB
U KBapLEBBIX JUOPUTOB FapUHCKOIO KOMILJIEKCOB Tpa-
JULMOHHO OTHOCSAT K PAHHENPOTEPO30HCKOMY 3Tamy
TEOJIOTHUYECKOTO pa3BUTUSI MaMBIHCKOTO TeppeitHa [16].
MaccuBB TPaHUTOHUIOB OKTAOPHCKOTO KOMILIEKCA TIPO-
PBIBAIOT MarMaTu4ecKue Mopobl FTApUHCKOTO KOMILIEKCa
U BYJIKaHHYECKHE TOPOIBI OKTAOPHCKOI TN, hopMHU-
pOBaHHE KOTOPOU CBSI3aHO C BEHJ-KEMOPUHCKHAM STAIioM
T€O0JIOTHYECKOTO pa3BUTHA MaMBIHCKOTO TeppeitHa [23],
U C Pa3MBIBOM NE€PEKPHITH CHITYPUHCKUMHU OCaJ0YHBIMU
00pa3oBaHUSIMH MaMBIHCKO# CBUTHIL. B pesynsrare U-Pb
re0XPOHOJIOTMYECKUX HCCIIeIOBAHUI yCTaHOBIEHO, YTO
TPaHUTOUIBI ITOTO KOMILIEKCa MMEIOT ITO3THEKEMOpHii-
cKmif Bo3pacT [22].

ComnnacHo CyLIECTBYIOLIUM IpeIcTaBlIeHusM [1, 2,
16 u np.], rab6po-AMOPUT-TPAHOIUOPHUT-TPAHUTHBIC HH-
TPY3HUH THIPMO-OYPEHHCKOTO KOMILIEKCA UMEIOT CpelHe-
MO3THEKaMEHHOYTOJIbHBIN, a CHEHUTHI, CyOIIeIOYHbIE
JEUKOTPAHUTHl U TPAHUTHl XapUHCKOTO KOMILJIEKCa —
HepMCKO-TpUacoBbIil Bo3pacT. K coxanennio, Hae)KHbIE

Te0XPOHOJIOTHUECKHE JaHHBIE ISt MArMAaTHIECKUX TIOPOJT
3TUX KOMIIJIEKCOB, MACCHBBI KOTOPBIX PACIIONIOKEHBI B
npenenax MaMBIHCKOTO TeppeiiHa, OTCyTCTBYIOT. IleTpo-
TUIHMYECKUE MACCUBBI I'PAHUTOUIOB THIPMO-0yPEHHCKOTO
¥ XapHHCKOTO KOMIUTEKCOB TypaHCKOTO TeppeiiHa IMEFoT
MO3JHETPHUACOBBIH—PaHHEIOpCKuii Bo3pacrt [19, 21].
3aBepiIas XapaKTepUCTUKY I'e0JOrHYECKOT0 CTpoe-
HUsi MaMBIHCKOTO TeppeiiHa, clefnyeT OTMETUTh, 4TO
OITFICaHHBIE BHIIIE O0CAJOYHbIE U BYJIKAHUIECKHE TOJNIIH 1
MarMaTu4eckre KOMIIJICKCHI HePEKPBITH ME3030HCKUMU
Y KaifHO30HCKUMH TePPUTEHHBIMH TOJIIAMH H TT03THEME-
3030UCKUMHU BYJKaHWYECKUMH nopoxami [1, 2, 16].

Kak MbI BUANM, HaKOIJICHHBIE K HACTOSIIEMY Bpe-
MEHH T'€OJIOTHYECKHE W T€OXPOHOJIOTHYSCKNE TaHHBIE
CBHUJICTEJILCTBYIOT O TOM, YTO HanboJee APEeBHUMHU Mar-
MaTH4eCKUMH 00pa30BaHUAMH MaMBIHCKOTO TeppeitHa
ABIIIOTCS YABTPAOCHOBHBIC IOPOIBI IETCKOTO U rab-
6po, rabOopPOANOPHUTEI, TUOPHUTHI U KBApIEBIE THOPUTHI
rapuHCKOro KOMIUIeKcOB. EcTecTBeHHO, uTO Hanboee
HepCIIeKTUBHBIMI OOBEKTaMH I OLIEHKH BO3pacTa Impo-
SBJICHHSI MarMaTru3Ma Ha paHHMX dTarnax pasBUTHsI Ma-
MBIHCKOTO TeppeiHa ABIAIOTCS MarMaTHIecKHe MOPOIbI
rapuHcKoro komiiekca. K Haubosee TUIIMYHBIM Mac-
CUBaM 3TOr0 KOMIIIEKCAa OTHOCATCA YCTh-I'apuHckuil n
MukuTkuHCKI MaccuBbl. IIepBbIil U3 HUX PacHOIOXKEH B
IpUyCTbeBOM uacTu p. I'aps (mpaBblii nputok p. OproBka,
6acceifH p. Cenemmxka), a BTOpOi — B IPHYCThEBOU YyacTu
py4. MuUKUTKHUH (JeBbIi npuTok p. OpnoBka) (puc. 1).
Oba mMaccuBa IPEACTABISIIOT CO00i KpYITHBIE KCEHOINUTHI
Cpein paHHEeNaNe030iCKUX TPAHUTOUIOB OKTAOPHCKOTO
KOMITJIEKCa, [IPY 3TOM 3HAYUTENIbHAS MX YacTh IEPEKpPhITa
KallHO30MCKUMU PBIXJIBIMH OTJIOKEHUSMH. Crararomue
ux rabopo, rabopoaOPUTEI, THOPUTHI, KBapLIEBIE THO-
PUTHI B TOH WM MHOW CTETICHN HECYT CIIeAbl KaTakiasa,
MIJIOHUTH3AIIUH, HHOTJIa UMEIOT THEHCOBUIHBIN OOIHK.

AHajIMTHYECKHE METOAUKHU

Omnpenenenne comepkaHUi TIIABHBIX JIEMEHTOB U
Zr B IOpoJax BBIIOJHEHO PEHTICHO(DIyOpECHEHTHBIM
MeTOJ0M B IHCTHTyTE TeoOTHH U IPUPOIOIOIb30BAHIUS
JABO PAH (1. briaroBemieHck) Ha PEHTTEHOBCKOM CIIEK-
tpoMmeTpe Pioneer 4S u meronom ICP-MS (Li, Ga, Rb,
St, Ba, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, Lu, Y, Nb, Ta, Th, U, Pb, Sc, V, Cr, Co, Ni, Cu, Zn) B
WuctutyTe Texkronuku u reopusuku JIBO PAH (. Xaba-
poBcK) Ha Macc-criekrpomerpe Elan 6100 DRC.

I'omorenusanys MOPOLIKOBBIX MPOO ISl PEHTI€HO-
(IIyopecIeHTHOTO aHalnu3a OCYIIECTRISIIACH TyTeM HX
CIUIABJICHUS CO CMEChI0 MeTabopara u TeTpabopara Ju-
T B My¢ensHoit meun npu T=1050-1100°C. Benmaunsr
MHTCHCUBHOCTH aHAINTHYECKUX JINHUH B X0/ aHAIU3a
KOPPEKTUPOBAINCh Ha (POH, 3P(HEKTHI MOTIOIMECHUSA U
BTOpUYHOU (uyopecueHnun. BekpeiTre 00pas3os ais
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OTIpeNIeTICHHS COACPIKaHUI MaNbIX JIEMEHTOB METOIOM
ICP-MS npoBoaniock myTeM KHCIOTHOTO Pa3loKeHHUS.
1111 KanmnOpOBKU IyBCTBUTEIIFHOCTH MaCcC-CIIEKTPOMETPA
0 Bcel IMIKajie Macc ObUTH HCIIONB30BAHBI CTAHJAPTHBIE
PacTBOPHI, BKIIOYAIOIINE BCE aHATN3UPYEMEIC DIICMEHTEL.
OTHOCHTEIBHAS MOTPEIIHOCTh OIPEACICHUS COAepKa-
HUH IMIaBHBIX U MaJIbIX 3J1eMeHTOB cocTtaBuia 3—10 %.

I'eoxpononoruueckue nccnenosanus (U-Pb meton
0 IIPKOHY) BBIIIOTHEHHI B [ €0IIOTHYECKOM HHCTHTYTE
KHII PAH (r. AnaruTsl). Beigenenue akieccopHOro mup-
KOHA TPOBOAWIIOCH TI0 CTaHIAPTHON METOIUKE C MCIIOTb-
30BaHMEM MAarHUTHOW cenapanuu U TSHKEIBIX AKUAKOCTEH.
MukpodoTtorpadun KprCTaILIOB IIUPKOHA BBHITIONHEHEI B
peXHUMe BTOPUYHBIX AIIEKTPOHOB B HCTUTYTE TEOJIOTHH
u npuponononb3oBanus ABO PAH (r. biarosemenck) Ha
ANEKTPOHHOM MHUKpockore JSM-6390 LV JEOL u B pe-
KHMe KaTOJOTIOMUHECIICHIINN B [ €0IorHueckoM HHCTH-
tyre KHII PAH (. AnaTuthl) Ha 3IE€KTPOHHOM MHKPO-
crxonie LEO1450, ocnamennom npuctaBkoit PANA CL.

Bri6pannsie 1151 U-Pb reoxpoHONIOrn4eckux uc-
CIEeAOBaHUN KPUCTAJUIBI IIMPKOHA ITOBEPraCh MHOTO-
CTYNEHYaTOMY YIAJICHUIO TIOBEPXHOCTHBIX 3arpsI3HEHUM
B cimpre, anerone U 1 M HNO,. Xumundeckoe pasnoxe-
HUe IupkoHa U BeiAenenne U u Pb BemonHeHO M0 MOIH-
¢uuposannoi Metoauke T.E. Kpoy [29]. B HekoTopbIx
CIy4asX Ui YMEHBIICHUS CTETICHH AUCKOPIAHTHOCTH
MPUMEHSIIOCH TU(PepeHINATEHOE PaCTBOPEHHIE IUPKO-
Ha. /{7151 3TOTO HaBECKa IUPKOHA, paBHas 0.7 MT, moMeIa-
nacs B HF u HarpeBanach B reuenue 1 yaca npu T=205°C.
ITocne oxiakaeHHUs] pacTBOP yHAJSICS, a OCTaBIIAsCSA
yacTh LIMPKOHA BTopu4HO noMemanack B HF u narpesa-
nack npu T=205 °C B Teuenue 3-x cyTok. Ilocne nonnoro
PACTBOPEHUS IUPKOHA BCE JIANTbHEHIIINE MPOLIEAYPHI ITPO-
Bomwinck o Meroguke T.E. Kpoy [29].

J1st M30TONMHBIX HMCCIENO0BaHHUI MCIOJIB30BAJICs
CMEIIaHHbIN M30TONHBIH uHAUKaTop **°U-22Pb. U30-
TOMHBIC aHAIIMU3bl BHIMIOJHEHBI HA MHOTOKOJUIEKTOPHOM
Macc-crnektpoMmerpe Finnigan MAT-262 (RPQ). Bee
M30TOMHbBIE OTHOIICHUS NCTIPABJICHBI Ha BEJTMUYNHY MacC-
¢pakuonuposanus (0.12 £ 0.04 %), paccunTaHHyo 115
napajulebHbIX aHaau30B crangapToB SRM-981 u SRM-
982. Conepxanus U u Pb, a Taxke U/Pb u3oTomHbIC OT-
HOILEHUs orpeesieHsl ¢ norpemnoctbio 0.5-0.7 %. Xo-
nocroe 3arpsizHeHne He npesbiano 100 nr Pb u 50 or U.
O0paboTKa 3KCIIEPUMEHTAIBHBIX JaHHBIX MPOBOIIIACH
npu oMoty nporpamm «PbDAT» u «ISOPLOT» [31,
32]. Ilpu pacdere BO3pacTOB UCIOIH30BaHBI OOIICTIPHHS-
ThIe 3HaUEHMsI KOHCTAHT pacmana ypana [40]. [TompaBku
Ha OOBIYHBIN CBUHEII BBEJICHBI B COOTBETCTBUU C MOJICIb-
HbIMU BenmuuHamu [39]. Bee ommOku B Tabnuile mpuBe-
JICHBI Ha YPOBHE 2G.

Sm-Nd u Rb-Sr H30TOIHO-TeOXUMHYIECKUE UCCIIe-
JIOBaHUS BBIMOJHEHBI B MTHCTUTYTE T€OJOTHH U Te0Xpo-

momorun nokem6pust PAH (1. Cankr-IletepOypr). dus
BhIZicNieHuss Sm 1 Nd ucnonbp3oBaHa Metoauka [5], onus-
Kas K METOWKe, IpUBeIeHHOH B padore [37]. Rb u Sr
BBIJICJICHBI 110 CTAHIAPTHOM METOIMKE C UCIIOIb30BAHUECM
HOHHO-00MEHHBIX cMoL. M3oTomubie coctaBel Sm, Nd, Rb
U St U3MEpeHbI Ha MHOTOKOJUIEKTOPHBIX MACC-CIIEKTPOME-
tpax Finnigan MAT-261 u TRITON TI B crarnaeckom
pexume. M3mepennsie otHomenus “Nd/"*Nd nHopmanu-
30BaHBI K oTHOMmIEHHIO “Nd/"*“Nd = 0.7219 1 npuBeneHs
k otHomeHuto '"*Nd/"*Nd = 0.511860 B Nd cranmapra
La Jolla. CpenneB3Bemnienroe 3nauenune '“Nd/'“Nd B
Nd crangapre JNdi-1 3a mepuoa u3MepeHuii COCTaBUIIO
0.512108 = 7 (n = 10). M30TONHBIE OTHOLIEHUS ST HOP-
MaJTu30BaHbl K oTHOIIeHH0 8Sr/%Sr = 8.37521. Cpenne-
B3BeleHHoe 3Hadenue 8’Sr/*Sr B Sr cranmapre SRM-987
3a mepuon u3Mepenuit cocrauio 0.710270 £ 8 (n = 12).
ToyHOCTH OTIpeenieHus KoHeHTpaui Sm, Nd, Rb u Sr —
+ 0.5%, uzoTonueix oTHomeHuH 'Sm/**Nd — + 0.5 %,
Nd/"Nd — + 0.005 %, ¥Rb/3Sr — £ 0.5 %, ¥’Sr/*Sr —
1 0.05 % (20). YpoBeHb XOJIOCTOTO OMbBITAa HE MPEBHI-
man 0.2 or Sm, 0.5 ur Nd, 0.05 ur Rb u 0.7 ur Sr. [Ipu
pacdere BEIHYNH €,(t) ¥ MOJCIBHBIX BO3PACTOB ty,
ucmnoiib3oBanbl coBpemeHHble 3HaueHus CHUR mno [27]
("Nd/"Nd = 0.512638, ’Sm/'**Nd = 0.1967) u DM 1o
[25] ("*Nd/'"**Nd = 0.513151, ¥"Sm/"*Nd = 0.2136).

HNETPOI'PA®OUNYECKHUE, TEOXUMHWYECKHUE U
HN30TOMNMHO-TEOXUMHUYECKHE OCOBEHHOCTH
MATI'MATHYECKHUX NOPOJ MUKUTKHHCKOI'O U
YCTb-TAPUHCKOI'O MACCHUBOB

MUKUTKUHCKUI MacCUB CJIOXKEH MEJKO-CpeIHe-
3epHHUCTHIMU Tab0po, KOTOpEIE 007Iadal0T MAaCCUBHOU
WJIM THEMCOBUIHON TEKCTypaMu U TUIUAOMOPGhHO3Ep-
HUCTOH CTPYKTYypoil. [TaBHBIMU MOPOJ000PA3yIOMLUMU
MUHEpalaMH 3TUX HOPOJ SABJIAIOTCS IJIaruokias (55—
60 %), kmuHOonMpokceH (30-35 %) u poroBas oOMaHKa
(mo 10 %). Cpenu akIecCOpHBIX MUHEPAJIOB Mpeodiiaa-
0T amartut, ceH u mupkoH. [o mmarnoknasy (mabpamgop)
Pa3BHUBAIOTCS 3MUIOT, CEPUIUT, XJIOPUT U KapOOHaT, a
KJIIMHOMMPOKCEH MPAKTUUYECKH MOJHOCTHIO 3aMELLEH 3e-
JICHOM POroBoif 0OMaHKOI U XJIOPUTOM.

B reonorunueckom crpoenun Yerb-I'apuHckoro mMac-
CHUBa MPUHIMAIOT YUACTHE MEJIKO-CPETHE3CPHUCTHIC Ta0-
OpOIUOPUTHI, JUOPHUTHI, KBaPIIEBbIE TUOPUTHI C MACCHB-
HOHW WJIM THEHCOBUIHOW TEKCTYpaMH W THITHIHOMOP(]-
HO3EPHHUCTON CTPYKTypoi. OHH CIOXEHBI aHAC3HHOM
(55-60 %), poroBoit oomankoit (25-30 %), GmoTuTOM
(5-10 %) u xBapuem (10 2 %). AxuieccopHble MIUHEpa-
JIpl IPE/ICTABJICHbI allaTUTOM, WIIBMEHUTOM U LIUPKOHOM.
[Mnarnoxna3 (aHae3nH), Kak MPaBUIIO, 3aMEIIeH arpera-
TOM 3ITUIOTa, CEPUITUTA U XJIOPUTA, a OOBIKHOBEHHAS PO-
roBasi 0OMaHKa — OHOTHTOM.
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Tabauna 1. XuMuyeckuii cocTaB NpeAcTABUTEIBHBIX 00pa3l0B MarMaTH4ecKux nopoa MuKuTKHHCKOro u Ycrb-I'apun-
CKOI'o MacCHBOB.

o n QN «Q ¥ w ? 5 ~ - QN o ¥ w
Neobp., | N N N N N N N S = = = = =
— — — — — — — — — Q Q Q Q Q
Kommo- | n n n n n n n O n n n n n
HOHT & O O O O O & O & O O O
1 2 3 4 5 6 7 8 9 10 11 12 13 14
SiO, 49.62 50.69 4898 49.79 4933 48.57 49.9 48.14 58.58 59.28 57.21 59.83 58.45 55.90
TiO, 0.81 0.56 1.19 0.87 1.10 0.69 1.18 1.03 0.86 0.84 0.88 0.98 0.99 0.84

ALO; 1652 1795 1721 1594 1748 1828 1681 17.05 16.75 1696 1656 16.61 16.78  15.83
Fe,05* 10.84 9.16 1258 11.7 12,62 1035 1277 1242 891 8.73 9.68 8.37 9.19 8.44

MnO 021 019 023 022 025 02 027 023 0.15 0.14 0.15 0.16 0.16 0.19
MgO 594 595 435 592 444 640 433 528 247 237 2.72 2.38 2.72 2.68
CaO 9.87 838 872 889 662 79 7.82 921 486 4.88 3.9 4.05 4.86 6.03
Na,O 2.18 325 343 266 317 246 364 256 3.76 3.77 3.6 4.61 3.4 3.66
K,0 1.59 1.07 1.08 1.24 1.32 1.09 1.05 1.33 1.67 1.68 1.69 1.5 1.8 1.25
P,0s 0.16 0.11 029 016 023 013 026 024 020 0.20 0.20 0.22 0.21 0.19
TIIIIT 197 244 154 232 206 282 1.57 217 1.63 1.05 2.24 1.12 1.07 3.30
Cymma 99.71 99.75 99.6 99.71 98.62 9895 99.6 99.66 99.84 99.9 9883 99.83 9954 9831
Li 6.2 9.9 44 5.7 5.4 9.1 4.6 54 6.7 7.9 8.8 7.7 7.8 7.3
Ga 15 14 18 16 18 16 18 17 18 18 19 16 18 17
Rb 37 31 22 26 62 50 24 33 48 62 72 48 65 28
Sr 436 525 477 450 494 362 489 453 437 529 318 389 412 190
Ba 402 317 287 314 523 472 331 352 423 542 898 415 485 745
La 11.17  9.63 1655 11.11 1567 1041 1933 1286 2130 2540 27.03 2150 19.82 19.05
Ce 2452 19.66 40.17 2579 3573 2381 43.15 3068 4725 5554 5838 46.63 4337 41.87
Pr 329 253 529 337 450 293 565 4.03 558 6.32 6.54 5.36 5.05 491
Nd 1435 1043 2484 1558 2077 13.01 2630 18.60 2351 2559 2604 2247 21.02 2094
Sm 345 239 592 377 480 3.00 6.14 451 5.04 523 5.12 4.68 432 433
Eu .11 071 191 1.14 1.51 0.88 1.94 1.37 1.40 1.38 1.27 1.23 1.20 1.27
Gd 381 262 6.64 427 548 340 698 514 569 6.01 5.81 5.21 4.89 4.88
Tb 053 037 09 059 074 046 094 071 077 0.78 0.76 0.70 0.65 0.66
Dy 305 214 533 353 446 277 557 423 457 4.71 4.54 4.14 391 3.99
Ho 063 043 1.05 070 089 0.55 1.11 0.83 093 0.94 0.90 0.83 0.81 0.80
Er 1.74 125 3.05 206 262 1.62 321 240 278 2.82 2.74 2.51 2.42 2.39
Tm 024 018 042 028 036 023 043 033 040 0.39 0.39 0.36 0.35 0.35
Yb 1.57 115 271 1.86 237 148 283 219 264 2.63 2.62 2.44 2.38 2.37
Lu 023 0.17 041 028 036 022 042 033 040 0.39 0.39 0.36 0.36 0.35
Y 15 11 25 17 22 14 27 20 24 24 23 21 21 21
Zr 60 74 48 49 51 53 48 48 144 158 136 180 150 124
Nb 1.6 1.8 2.2 1.7 1.9 1.9 23 1.5 11.0 10.7 11.9 12.8 123 10.9
Ta 0.13 013 009 015 015 015 0.17 014 071 0.71 0.77 0.77 0.76 0.71
Th 1.7 199 137 068 0.55 1.14 059 049 848 8.84 9.54 8.69 9.16 8.13
U 033 046 025 019 014 029 015 015 234 1.77 2.44 1.67 1.69 1.73
Pb 7.7 4.7 4.4 4.8 2.9 4.6 43 43 8.5 7.2 4.4 54 10.4 8.4
Sc 48 31 40 42 35 38 37 40 20 19 18 18 17 16
v 339 229 366 387 382 272 412 401 145 141 149 133 146 146
Cr 46 44 30 36 23 48 14 28 46 50 66 51 52 39
Co 29 28 25 38 28 34 27 30 15 16 20 21 20 18
Ni 20 27 12 26 10 29 12 15 7 7 9 9 8 7
Cu 26 25 58 63 71 52 40 112 22 36 14 38 27 18
Zn 100 78 67 88 82 81 97 90 69 72 91 62 80 76

Tpumeuanue. ConeprkaHus ITTaBHBIX 2JIEMEHTOB PHBEACHEI B Mac. %, MAJIBIX SJIEMEHTOB — B MKI/T. 1-8 — Tab0po MUKHTKIHCKOTO MacCHBa,;
9-14 — rabOpOANOPHTEI, TUOPHUTHI, KBApPIIEBBIC AHOPUTHI YCTh-I apHHCKOTO MaccuBa.
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[lo cooTHOMmIEHNIO KpeMHe3eMa U meToueii rabopo
Mukuntkunckoro maccusa (SiO, = 48.1-50.7 %, K,O =
1.0-1.6 %, K,O + Na,O = 3.8-4.5 %) oTHOCSATCA K T10-
ponam Hu3KO0-K M3BECTKOBO-IIENIOUHOM cepun (Tadm. 1,
puc. 2). B To ke BpeMs oHU 00JIaAIOT BHICOKUME OTHO-
mreHusiMu FeO*/MgO = 1.38-2.65, 4To TUIIMYHO TSI Mar-
MAaTHYECKUX ITOPOJ TollenToBol cepun (puc. 3). Tomenro-
BOMY TPEH/Iy OTBEYAIOT COCTaBbl IOPOJ M HA JarpaMmme
MgO — (FeO*+Ti0,) — ALO, (puc. 4). Pacipenenenne
P33 B rab6po MHUKHUTKHHCKOTO MaccHBa UMeeT ciabo
nudpepenumposannbiii xapakrep (puc. 5) ([La/Yb] =
4.0-5.7), ipu cnabo BbIpa)kKEHHOH €BPOIMEBON aHOMAJTHH
Eu/Eu* = 0.83-0.92.

['a60ponnopUTHI, AUOPUTHI U KBAPIIEBHIC AUOPUTHI
Yerp-I'apiHCKOTO MacCHBa IO COOTHOIICHHUIO KPEMHE3e-
ma 1 menouer (Si0, = 55.9-59.9 %, K,0 = 1.2-2.0 %,

12+

104 / 3 o1
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Puc. 2. KnaccupukanmonHas quarpaMmma (KZO + NaZO) -
SiO2 [30] mns marmaruueckux mopon YcTh-I'apuHCKOro u
MHKUTKHHCKOTO MacCHUBOB.

1 —rab6po MUKUTKHUHCKOTO MaccuBa; 2 — rabOpPOANOPHTHI, IMOPHUTHI,
KBapIIeBhIE JUOPHTH! YCTh-I apHHCKOTO MaccHBa.
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45 50 65

55 . 60
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Puc. 3. lnarpamma FeO*/MgO — SiO, [35] ans marmaruye-
CKMX nopon YeTb-I'apuHCKOro ¥ MUKUTKUHCKOTO MacCUBOB.
YcioBHBIE 0003HAUCHUS CM. Ha pHC. 2.

FeO*+TiO,

AL,O, MgO

Puc. 4. Knaccupukannonnas guarpamma MgO —
(FeO* + TiO,) — Al,O, [28] nns MarMaTH4ecKuX TOPOX
Yerb-T'apuHcKoro ¥ MUKUTKHHCKOTO MacCCHBOB.

YcnoBHBIE 0003HAUEHHS CM. Ha pHUC. 2.

K,O + Na,O = 4.9-6.1 %) Takke OTHOCATCA K MOPOAAM
HU3K0-K M3BECTKOBO-IIETI0UHOM cepui (Tadi. 1, puc. 2),
007a1al0T BBICOKUMH oTHomeHuMu FeO*/MgO =
2.83-3.24, cOOTBETCTBYIOIINMH MarMaTu4eCKUM TOpPO-
JlaM TOJISUTOBOU cepuu (pHucC. 3), UX COCTaBBI IPOSBIS-
IOT TOJICUTOBEINA TpeH Ha auarpamme MgO — (FeO* +
TiO,) - AL O, (puc. 4). Ilo cpaBHeHHuIO ¢ rab6po MukuT-
KHHCKOTO MacCHBa OHH XapaKTepH3YITcs 0ojiee BBICO-
KUMU KoHIeHTpanusmu P33, ux Oonee muddepeHnnpo-
BaHHBIM pacnpenenenreM [La/Yb] = 5.4-7.0) (tabn. 1,
pHC. 5) U OTYETINBO BHIPAXKEHHOHN €BPOIMEBON aHOMa-
mueit (Ew/Eu* = 0.71-0.84).

Marmarudeckre mopojbl paccMaTpHUBaeMbIX Mac-
cuBOB oboraieHsl Rb (10 72 Mkr/r), Ba (1o 898 Mkr/T),
Sr (mo 529 mxkr/r), nerkumu P33 (La mo 27 mxr/r, Ce no
58 Mkr/T) 1 Pb (10 10 MKI/T), IpH OTYETINBOM Je(ULIUTE
Nb, Ta, Ti (Tabm. 1, puc. 6). CinegyeTr Takke OTMETHTb,
YTO 10 CPAaBHEHUIO ¢ rab0po MUKHUTKHHCKOTO MaccuBa
rab0pOIHOPHTEI, JUOPUTHI M KBAPIICBBIC TUOPHUTHI YCTh-
lapunackoro mMaccuBa oboramens! Th (mo 9.5 mMxr/t) u U
(mo 2.4 mxr/r).

Pesynprarsl n3oTonHo-reoxumMudeckux (Sm-Nd,
Rb-Sr) ncciaenoBanmii Marmatuueckux nopox MukuT-
KHHCKOTO U YCTh-['apHHCKOTO MacCHBOB IPUBEACHEI B
Tabn. 2. [a66po MUKHUTKHHCKOTO MacCHBa XapaKTepU3y-
I0TCSl TIOJIO)KHUTENBHBIMU BEMYMHAMU € (1) = +1.4...1.6
u VSt/*Sr = 0.70480-0.70593. buorur-ampudonossre
THOPUTH YCTh-1I apiHHCKOrO MaccuBa 00JIaAal0T OTpHILIA-
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Puc. 7. Mukpodororpadhui KpHCTaIIOB aKI[ECCOPHOTO IMUPKOHA, BHIMIOJHECHHBIC B PEKUME BTOPUYHBIX JJICKTPOHOB U B

PEKUME KaTOAOJTFOMUHECIICHIIUH.

[-VIII — u3 ra66po Mukutkunackoro maccupa (00p. C-1199), IX-X VI — u3 kBapiieBbIx qHOpUTOB YcTh-I"apuHckoro Maccusa (06p. C-1202).

TUT-aM(pu60I0BOTO KBapieBoro auopura (0o6p. C-1202)
Yerp-Tapunackoro MaccuBoB. Mecta or6opa mpo0 moka-
3aHBI Ha PUC. 1, a ONTyYeHHbIC Pe3yabTaThl IpeICTaBIIe-
HBI B Ta071. 3 ¥ Ha pUCcyHKax 7-9.

MuUKUTKHHCKHH MAacCHUB. AKIIECCOPHBIN IH-
KOH, BBIAETICHHBIN U3 rab0po MUKHUTKHHCKOTO MaccHuBa
(06p. C-1199), obpasyer mpo3pavdHbie KPUCTAILTBI TUTIH-
paMuganbpHO-TIpU3MaTudeckoro raburyca (puc. 7, I-1V)
KOpU4HeBOro 1Bera. OCHOBHBIMH JIEMEHTAMU OIPaHKH
KPHUCTAJUIOB SBJISIOTCS I'paHu mpusMmsbl {110} u qunupa-
muael {111}. Pasmep kpucramioB uamensercs ot 50 no
150 MxM, Kym= 2.0-3.0. [Ing uX BHyTPEHHETO CTPOCHUS
XapaKTepHbl XOpPOLIO BBIpaK€HHas «TOHKas» Marma-
THYECKast 30HaNbHOCTH (puc. 7, V-VIII) u npucyrcraue
HEOOIBIIOTO KOMUYECTBa TBepAO(a3HBIX BKIIOUCHUH. B
pexuMe KaTopomoMuHecteHunu (puc. 7, V-VIII) uent-
paJIbHbIE YaCTH HEKOTOPBIX KPUCTAIIOB LIUPKOHA UMEIOT
TEMHBIH IIBET, 4TO, T0-BUIUMOMY, CBSI3aHO C UX oborarie-
HUEM YPaHOM.

Jus U-Pb TeoXpOoHONOTHYECKUX UCCIIENOBAHUN HC-
TIOJTF30BAHEI IITh HABECOK IUPKOHA, OTOOPAaHHBIX U3 pas3-

HBIX pa3sMepHBIX (ppaxuuii (Tadn. 3). Ha muarpamMme ¢ KoH-
KopaueH (puc. 8) monoxeHne TOUeK UX U30TOIMHOTO COCTa-
Ba alpOKCUMHPYETCS IUCKOPIUCH, BepXHEe IepecedcHIe
KOTOpO#l oTBevaet Bo3pacty 583 £ 6 miuH et (CKBO =
0.21), a mmxknee (-47 £ 160 MIIH JIeT) — CKOpee BCero, OT-
pakaeT COBpeMeHHBIe moTepu cBuHIA. [Ipn 3TOM ToUKa
H30TOITHOTO COCTaBa HABECKU LIUPKOHA, OTOOPAHHOH U3
pasmepHoit (pakmmu -100 + 75 MM (C-1199/2, Tabi. 3),
pacronaraercs IpaKTHIECKH Ha KOHKOPAUH.
Mopdodonorudaeckne 0cOOEHHOCTH aKIIECCOPHOTO
OUpKOHA U3 TaO0po MUKUTKHHCKOTO MACCHBA YKA3bIBa-
IOT Ha €T0 KPHUCTAIUIA3AINIO U3 PACIIaBa, YTO TIO3BOJISET
paccMarpuBaTh IMOMYYSHHYTO IS HETO OLIEHKY BO3pacTa
58346 MITH J1eT Kak BO3pacT CTAHOBICHHS STOr'0 MacCHBA.
Yerb-I'apuHckuii MaccuB. AKLIECCOPHBIN UPKOH
13 OMOTUT-aM(PUOOIOBOTO KBAPLIEBOTO IHOPUTA YCTb-
lapunckoro maccuBa (00p. C-1202) oTHOCHTCS K IBYM
Mopdonornyeckum tunam. I tun (30 %) npencrasiex
MPO3PaYHBIMU PU3MATHIECKUMU KpHcTaaMu (puc. 7;
IX, X) pozoBaroro nugera, a Il Tun — npo3paunsiMu Gec-
IBETHBIMU M30METPUYHBIMU KpucTtamiamu (puc. 7; X1,
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0.096 | *°Pb/”**u
580
0.004 1 583 6_MJ'IH net %1199/
CKBO =0.21 21199/1
0.092 - -1199/3
56
0.090 C-1199/4
0.088 | 540
0.086 [ C-1199/5
7 -47 = 160 MnH net 2075, 23
0.084 1 1 1 1 N
0.69 0.71 0.73 0.75 0.77 0.79

Puc. 8. JlnarpamMmma ¢ KOHKOpAUEH 7151 aKIECCOPHOTO ITUPKOHA
u3 rabbpo MukutkuHCcKoro maccuea (00p. C-1199).

Homepa Todek Ha auarpaMMe COOTBETCTBYIOT IOPSIKOBBIM HOMEPaM
¢bpakuuii B Tabm. 3.

0.102
206Pb/238U 61 0
607 £ 8 MnH neT
0.098+ CKBO = 0.092 C-1202/11-[]
590 A% 1202010
0.094 L
570
S
0.090+ 550 C-1gf_)12%5
C-1202/2
C-1202/8
C-1202/3
0.086¢ -1202/6
v -5+ 130 mnH net 207Pb/235U

082 . . . . . . f
0.69 0.71 0.73 0.75 0.77 0.79 0.81 0.83 0.85

Puc. 9. lnarpamma ¢ KOHKOpAXEH 7151 aKLIECCOPHOTO LIUPKOHA
13 OMOTHT-aM(pHOOIOBOTO KBapIIEBOrO TUOpUTA YCTh-I apuH-
ckoro maccuBa (00p. C-1202).

Howmepa Todek Ha iuarpaMmMe COOTBETCTBYIOT HOPSIIKOBBIM HOMEpam
(pakuwuii B Tabm. 3.

XI1I). [IpeoOnafaromuMu 3IeMEHTaMH OTPAaHKU KPUCTAJI-
7oB 1upkoHa | tuma seisrorest npu3mel {100}, {110} u
munupamuas! {111}, {311}. Orpanka KpUCTaIIOB IIUPKO-
Ha Il Tnma onpenensiercs couetanueM aunupamun {311},
{111} n mpu3m {100} u {110}. Pazmepsl KpUCTaIIOB
nupkoHa [ u Il tumoB usmenstorcst ot 50 mo 200 Mk,
Ky)m‘ =3.0-4.0. [maBHOW 0COOCHHOCTHIO UX BHYTPEHHETO
CTPOCHUS SIBISIETCS OYCHb XOPOIIO BBHIpaXKEHHAs] Marma-
THYecKas 30HATBHOCTH (puc. 7, XIII-XVI).

U-Pb reoxpoHoIorHYecKue HCCIENOBaHUS IIPO-
BEJICHBI JIJISl YEThIPEX HaBECOK IHUPKOHA | TUTA U YeThI-
pex HaBecok IupkoHa I Tuma, 0ToOpaHHBIX U3 Pa3HBIX
pasMepHBIX (ppaknuii (Tadn. 3). Kpome Toro, ObutH mpo-

aHAJM3UPOBAHBI OCTATKU HUPKOHOB | m Il THOB mocme
IpeABAapUTEIbHON KHCIOTHOH 00paboTku (Tabn. 3).
Kak BugHO Ha puc. 9, TOYKH U30TOITHOTO COCTaBa BCEX
N3Y4YCHHBIX HABCCOK LHHUPKOHA, U B TOM YUCJIC OCTAaTKOB
OUPKOHA TTOCJIEe KUCIOTHOW 00pabOTKH, pacIoararoTcs
Ha JUCKOPIHUH, BEpXHEe IIepeceueHre KOTOpOoit ¢ KOHKOP-
Jel cooTBeTcTBYeT Bo3pacTy 607 + 8 mma et (CKBO =
0.092), a HmxHee nepecevenue -5 + 130 MiIH JeT.

Mopdoaornueckne 0CoOOEHHOCTH aKIIECCOPHBIX
IIUPKOHOB U3 OMOTHT-aM(uO0IOBOTO KBAPIEBOTO IHO-
purta YcTb-I'apiHHCKOTO MaccuBa CBUAETENBCTBYIOT 00 UX
MarMaTu4eckoM MpoucxoxaeHun. ClienoBaTebHO, €CTh
BCE OCHOBAHWS I10JIaraTh, 4TO IOMyIEeHHAs TSI HUX OICH-
Ka Bo3pacta 607+8 MIH JIET COOTBETCTBYET BO3PACTY
KPUCTAUTA3ANNN POTOHAYANBHBIX ISl MATMAaTHIeCKUX
IIOPOJI 3TOTO MacCHBa PacIlIaBOB.

OBCYXKJEHUE PE3YJIbTATOB

PesyneraTer U-Pb reoxpoHomornaeckux uccie-
JOBaHWUH ITOKa3bIBaIOT, YTO BHEIpeHHe rabopo MukuT-
KHUHCKOTO (58346 MIIH JIeT) U KBapIlEBbIX THOPUTOB
Yerp-I'apunckoro (60748 MIIH JI€T) MaCCHBOB, KOTOpHIE
Ha COBPEMEHHBIX I'€OJIOTHYECKUX KapTax OTHOCAT K
pPaHHENPOTEPO30IICKOMY TrapHHCKOMY MarMaTH4eCcKo-
My KoMIlIekcy [16], cBsi3aHO ¢ 5AMAKapCKUM 3TaoM
re€0JIOTMYECKOro pa3BuTusd MaMblHCKOrO TeppeliHa
ApryHnckoro (ApryH-UnepMmerckoro) cymepreppei-
Ha lleHTpansHO-A3HaTckoro ckiaagdaroro mnosca. Kak
y’Ke YIOMHHAJIOCh BbIIIE, HHPOPMAH O MPOSIBICHH-
SIX HEOIPOTEPO30MCKOr0 MarMaTu3Ma B T€0JI0TH4eCKOi
HCTOPHUU KOHTUHEHTAIIbHBIX MACCUBOB BOCTOUHOM Y4acTH
LenTpanbHO-A3HATCKOrO CKIAA4aTOro Mosca IoKa ele
BecbMa orpaHuueHa. Ilo cyTu nena, oHa cBOAUTCA K He-
CKOJIBKHM OIICHKaM BO3PacTa MarMaTU4eCKHX KOMILIEK-
COB PaHHEro M CPEIHEro HeOmpoTepo30s1 APIyHCKOTO U
XaHkalickoro TeppeiiHoB [24, 42, 46 u nap.]. Ilonyden-
HBIC K HACTOSALIEMY BPEMEHH JaHHBIE O BO3pacTe AO-
KEeMOPHICKHUX NEeTPUTOBBIX IUPKOHOB U3 MAJIC030HCKUX
OTJIOKEHHH paccMaTpuBaeMoro peruona [17, 18, 20, 34,
43, 47, 49] noka3bpIBalOT, UTO CPEAN HUX JTOMUHHUPYIOT
LUPKOHBI IO3JHET0 ME30IPOTEPO305], a TAKKE PAHHETO-
CPEIHET0 HEOPOTEPO30s], TOIAA KaK LIUPKOHBI IO3IHETO
HEOIIPOTEPO30s1 BCTPEUAIOTCA 3HaUUTENbHO pexe. [lo-
BUAMMOMY, 3TO CBS3aHO C T€M, UTO JINOO dIHaKapcKue
MarmMaTH4eCKHe KOMIUIEKChl UMEIOT HE3HAUUTENIbHYIO
pacmpoCTpaHEHHOCTh, IU00 MarMaTH4eCKHUE IMOPOJIBI
3TUX KOMIUIEKCOB B CHIIy CBOETO COCTaBa HE MOT'YT CIIy-
KUTh UCTOYHUKAMH 3HAYUTEIHHOTO KOJIMYECTBA ACTPH-
TOBBIX IUPKOHOB.

['a66po MUKUTKHHCKOTO, TaO0OPOIHOPUTEI, THOPU-
Thl U KBapLEBbIE TUOPUTHI YCTh-I'apHHCKOrO MaccHBOB
TapUHCKOTO KOMILIEKCa 001aJal0T CXOAHBIMU T€OXHUMHU-
4eCKUMH 0COOeHHOCTAMH. OHHM OTHOCATCSA K HHU3K0-K
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LUOLLUOHUTBI

N3BECTKOBO-LLENIO4HbIE
nopoAbl

TOJ'IeI/ITbICQ

0-0(;]01 T T T TTTTT] T T T TTTTT T T T TTTT
. 0.10 Ta/Yb 1 10

Puc. 10. Texkronnueckas quarpamma Th/Yb—Ta/Yb [36] ans
MarMaTH4ecKux mopoa MUKUTKHHCKOTO U YcTh-I apiHCKOTO
U1 MAacCUBOB.

VYcnoBable 0003HaueHHA Ha cM. puc. 2. EMS — oborameHHbIi
MaHTHHHBIN ucTouHuK, DMS — nennetupoBaHHBII MaHTUHHBIN
ucTogHUK. CTpeNKoi MoKa3aH TPEeH1 000TalleHUs TTOPO Ha T 30HOM
CYOIYKITUH.

mopojaMm, JJIsi HUX XapaKTEPHBI BHICOKHME 3HAYCHUS OT-
Hourenns FeO*/MgO, oboramenue LILE n o6enHenne
HEKOTOPBIMH BbICOKO3apsiaHbIMU dneMeHTamu (HFSE),
B mepByto ouepenas — Nb, Ta, Ti (puc. 6). Ha nuckpu-
MUHAHTHBIX TEKTOHHYECKUX AUArpaMmax, HalpuMmep
Ha guarpamme Th/Yb — Ta/Yb (puc. 10), Toukn ux co-
CTaBOB OTBEYAKOT TPEHAY O0OOTalIeHUs MOPOA Had 30-
HOH cyOmykuuu. Bee 3T0 cBHIOETENBCTBYET O TOM, YTO
dbopMUpOBaHHE MarMaTHYeCKUX MOPOJ TapUHCKOTO
KOMILIEKCa MPOTEKaJIo B HaICYOOyKIMOHHOW 0OCTaHOB-
ke. [eoxuMuueckre U U30TOMHBIC JaHHBIC MO3BOJISIOT
mpenmnoararb, 4To 00pa3oBaHNEe POJOHAYATBHBIX IS
rab0po MUKMTKMHCKOTO MaCCHBa PacIuiaBoB (&, (t) =
+1.4...1.6 u ¥"Sr/*Sr ; = 0.70480-0.70593) 6bL10 CBsI3aHO
C IUTaBJICHUEM JICTICTUPOBAHHOTO MAHTHITHOTO HCTOYHH-
Ka, MOIU(HUIINPOBAHHOTO (IIIOMIAMH U paciulaBaMy U3
cyOaynMpoBaHHOTO clp0a, TOTAA KaK B METPOreHE3HCe
rab0pOIMOPUTOB — NIHOPHUTOB — KBAPIECBHIX AHOPHUTOB
Yerb-T'apunckoro maccusa g (t) = -1.2...-1.3, 37Sr/8‘>Sr(O)
=0.70548-0.70593) npuHUManM y4acTre TaKKe IpoIlec-
ChbI KOHTAMHHAIIMHU BEIIECTBOM KOHTHHEHTATBHOW KOPBI U
(dpakunonHON KpucTamwm3anuu. [1o Bceit BEpOsSTHOCTH,
00pa3oBaHHE MarMaTU4YeCKHUX MOPOJI FAPUHCKOTO KOM-
TUTeKca OBIIO CBS3aHO C TCONUHAMUYECKOH 00CTaHOBKOU
AKTUBHOUM KOHTMHEHTAJIbHOW OKpPaWHbI WU SHCUATHYE-
CKOM OCTPOBHOM AYTH.

BbIBOJbI

1. Marmaruueckue nopoasl MUKUTKMHCKOTO U
Yerp-T'aprHCcKOro MacCMBOB FrapHHCKOT'O KOMILIEKCA UMe-
10T HE PaHHEIIPOTEPO30MCKUI, KaK 3TO IIPEII0Iaraioch
panee [16], a mo3AHENTPOTEPO30HCKUI BO3pACT.

2. leoxumuyeckre 0COOEHHOCTH MarMaTHdeCKIX
10poA MUKUTKUHCKOTO U YCTh-I'apHHCKOTO MaccCUBOB
CBUJICTEJILCTBYIOT O TOM, YTO OHM MMEIOT HaJCyOIyK-
LIMOHHYI0 IIpupoay. PopMHUpPOBaHUE UCXOIHBIX AJIS Mar-
MaTH4YECKUX IOPOJ FapUHCKOIO KOMILIEKCA pacIljiaBOB
MIPOUCXONIIO B 0OCTAHOBKE aKTUBHON KOHTHMHEHTAILHOM
OKpauHbl WIH YHCHAINYECKON OCTPOBHOM JAYTH B PE3Yib-
TaTe IUIaBIeHUS CyOAYKIHOHHO MOAH(DHUIHPOBAHHOTO
JEIIETUPOBAHHOTO MAaHTHITHOTO MCTOYHHUKA, a TaKXKe
IPU YIACTHH MTPOIECCOB KOHTAMUHALNH U (PPaKIHOHHON
KpUCTaJUTU3ALHH.

3. CraHoBineHne MUKUTKHHCKOTO U YCTh-I'apuH-
CKOTO MacCHBOB IIPOU3OILIO B T€UEHHUE HIUAKAPCKOIO
3Tarna reojJorn4eckoro pa3BuTUs MaMbIHCKOTO Teppei-
Ha U, CKOpee BCEro, SIBIIETCS OTPAKEHUEM HEOIPOTEPO-
30MCKHUX KOHBEPI€HTHBIX T'€OJUHAMHYECKHUX MTPOLIECCOB.
OTH npouecchl, NO-BUAUMOMY, IIPUBEIN K OKOHYATENb-
HOMY (hOPMUPOBAHUIO JOKEMOPUHCKAX KOHTHHEHTAb-
HBIX MaccHBOB BocTOuHOU vactu LleHTpanbHo-A3uar-
CKOTO CKJIaJ4aToro rnosica, KOTOpble B AajbHEHIIeM ObUIH
«BHIASHBD B CTPYKTYpY SIUIAJIE030MCKOr0 AMYpPCKOIO
MHUKpPOKOHTHUHEHTA.

ABTOpBI O5aroapsAT COTPYAHUKOB aHATUTHYECKUX
naboparopuid MTHCTUTYTa I'e0JIOTHH U TPUPOIOTIONIB30Ba-
uus JIBO PAH (k.¢-m.H. B.U. Poxnectuny, A.U. Ila-
naxueHnko, E.C. Canoxuuk, E.B. Ymakosy), Uacturyra
tekToHNKHU " reopusuku JJBO PAH (JI.C. boxoBenko,
E.M. T'ony6eBy, A.B. llItapeBy), [eonornyeckoro nHCTH-
tyta KHL] PAH (k.r-m.H. JL.M.JIsnuHy) 3a BBITTOJTHEHHUE
AQHAJIUTUYECKUX UCCIEI0BAaHUM. ABTOPBI BBIPAXKAIOT IIPH-
3HaTeabHOCTh penien3entam [1.I1. I'maakouy6y, U.K. Ko-
3aKOBY 32 BHUMATeJIbHBIN aHAJIN3 PYKOIUCH U KOHCTPYK-
TUBHBIE 3aMEYaHUsl.

Uccnenosanust BIMOIHEHBI IpU noaaepxke Poc-
cuiickoro GoHaa (pyHAaAMEHTAIHHBIX HCCIEIOBAHUN
(mpoext Ne 13-05-00116).

CIIUCOK JIUTEPATYPbI

1. TeomuHammuKa, MarMaTu3M M METaJIJIOTeHUs BocToka Poccnu /
Pen. A.W. Xanuyk. BnaguBoctok: lanpaayka, 2006. Ku. 1.
572 c.

2. Teonoruueckas kapra [IpuamMypbst U COIPEISIbHBIX TEPPHUTO-
puii. 1:2500000: O6®bscH. 3an. CI16.: BCEI'EN, 1999. 135 c.

3. Hunenko A.H., MoccakoBckuii A.A., Ileuepckuit .M., Py-
xkennes C.B., Campirun C.I, XepackoBa T.H. 'eonnnamuka
naneo3oiickux okeaHoB LlenTpanbaoli A3uu // T'eonorus u reo-
¢duzmuka. 1994. Ne 7-8. C. 59-75.

4. 3yb6kxos B.®., Typoun M.T. ['eonormdeckas kapra pernoHa
BAM. 1:500 000. N-52-T" / Peg. M.T. 3onotros. JI: BCEI'EU,
1984.

5. KoroB A.b., KoBau B.I1., Cansaukosa E.b., [me6oBunkuii B.A.,
Slxosnesa C.3., bepexxnas H.I'., MeickoBa T.A. Dtamsr hopmu-
pOBaHMS KOHTHHEHTAIBHOI KOPBI IICHTPAIbHOM YyacTH AJiaH-
CKOH TpaHynHuTO-THeicoBoit obmactu: U-Pb u Sm-Nd m3otor-
HbIC JaHHbIe o rpanuTonaam // Iletponorus. 1995. T. 3, Ne 1.



14

10.

11.

12.

13.

14.

15.

16.

17.

Copoxun, Komog u op.

C. 99-110.

Koror A.b., Benukocmasunckuii C.J1., Copokun A.A., Ko-
toBa JI.H., Copokun A.Il., Jlapun A.M., Kosau B.II., 3arop-
Has H.IO, Kyprysosa A.B. Bo3pact amypckoii cepun bypenn-
cko-1[3amycunckoro cynepreppeiina LieHTpanbHO-A3HaTCKOTO
CKJIaT9aToro Mosica): pe3yasrarbl Sm-Nd H30TOMHBIX HCCIeno-
Banuii // Joxi. PAH. 2009. T. 428, Ne 5. C. 637-640.

Koto A.B., Copokun A.A., CanpHukoBa E.b., Copoxun
A.Il., BenukocnaBuuckuii J.A., Auucumona U.B., SIkosie-
Ba C.3. PanHemnaneo30ickuii Bo3pacT rabOpoOnI0B aMypCKOTO
komiutekca (Bypeuncko-L[3samycunkuii cynepreppeiin L{eHt-
pabHO-A3uarckoro ckiaguaroro mosica) // Jloki. PAH. 2009.
T. 424, Ne 5. C. 644-647.

KoroB A.B., Copokun A.A., CanprukoBa E.b., Copokun A.IL.,
Jlapun A.M., Benukocnasunckuit C.J., benskos T.B., Anucu-
MmoBa 1.B., fIxoBnesa C.3. Me3030iickuii BO3pacT I'PaHUTOHIOB
Bekerckoro komrutiekca ([oOHXKHHCKUIT 010K APTyHCKOTO Tep-
peiina LleHTpanbHo-A3HMaTcKoro ckiaggaroro nosca) // JIoki.
PAH. 2009. T. 429, Ne 6. C. 779-783.

KoroB A.B., Ma3zyka630B A.M., Crosutuna T.M., Benukocina-
BuHckuii C.J1., Copokun A.A., Copokun A.Il. CtpykrypHas
9BOJIIOIMA U FeoANHaAMHUuecKas no3uus [oHxuHCKoro 0ioka
(Bepxnee [Ipuamypse) // I'eorexronuka. 2013. Ne 5. C. 48-60.
Koto A.B., Ma3syka63oe A.M., Ckosutuna T.M., Copo-
kuH A.Il., Benuxocnasunckuii C. /1., Copokun A.A. CTpyKTyp-
Has sBoouust ['onxuHckoro 6ioka ApryH-Uaepmerckoro cy-
nepreppeiina LleHTpanbHO-A3HaTCKOro CKJIaayaroro mnosca //
Joxin. PAH. 2013. T. 448, Ne 5. C. 563-566.

Moccaxosckuit A.A., Pyxennes C.B., Campirun C.I'., Xepac-
kxoBa T.H. LleHTpanbHO-A3HATCKUI CKIIaI9aThIi TOSC: TEOqH-
HaMHYeCKast SBONIONHS 1 ucTopust popmupoBanus // ['eorexTo-
HuKa. 1993. Ne 6. C. 3-32.

Mapdenos JI.M., bep3un H.A., Xanuyk A.U., banapu I, Be-
nmnaenko B.I., Bynratos A.H., dpune C.U., Kupumnosa I'JI.,
Kyssmun M.U., Hoknebepr V., [IpokombeB A.B., Tumode-
eB B.®., Tomyproroo O., SIup X. Mozeins GopMUpOBaHUSA OpO-
reHHbIx moscoB LlenTpansHoit u CeBepo-Boctounoit Azum //
Tuxookean. reonorus. 2003. T. 22, Ne 6. C. 7-41.

Pemenus IV MexBeOMCTBEHHOTO PETHOHAIBHOIO CTPaTH-
rpadu4ecKkoro CoBeuIaHus 1Mo JOKeMOpHIo U (aHepo3010 ora
Janpaero BocToka u BocTtouHoro 3abaiikanbs / Kommiekt
cxeM. Xabaposck: Jlanbpreonorus,1994.

CanpaukoBa E.b., Kotos A.B., Kosau B.I1., BenukocnaBuH-
ckuit C. ., Oxan b.-M., Copokun A.A., Copoxun A.Il.,
Ban K.-JI., Yan C.-JI., TonmaueBa E.B. O Bo3pacTe ToHXHH-
ckoli cepuu (ApryHckuii Teppeitn LleHTpanbHO-A3uaTCcKOrO
cKJlag4aToro mosica): pe3ynbrarsl U-Pb u Lu-Hf m3oromnbix
HCCIICIOBAHUM NETPUTOBBIX ITUpKOHOB // Jlokn. PAH. 2012.
T. 444, Ne 5. C. 519-522.

CanpaukoBa E.b., KotoB A.B., Kosau B.I1., BenukocinaBuH-
ckuit C. ., Oxan b.-M., Copokun A.A., Copoxun A.Il.,
Bau K.-JI., Yan C.-JI., JIu X.-fI, TommaueBa E.B. Me3o3oiickuii
BO3pACT ypHIIBCKOH CBUTHI AMypckoi cepun (ManoxuHTraH-
ckuit TeppeiH L{eHTpanbHO-A3HaTCKOr0 CKIaa4aToro mosca):
pesynbratel U-Pb u Lu-Hf n3oTomHEIX HecnenoBaHmii neTpu-
ToBBbIX UpkoHOB // Jlokm. PAH. 2013. T. 453, Ne 4. C. 416-4109.
CepexnanxoB A.H., Bonkosa 1O.P. T'ocynapcTBenHas reonoru-
yeckas kapra Poccuiickort ®enepanuu. 1:1 000 000. TpeTtbe
nokonenne. Jluct N-52 (3es). JJanpHeBocTounas cepust / Pen.
A.C. Bonsckuii. CI16.: BCET'EU, 2007.

Cwmupnosa 10.H., Copoknnr A.A. VICTOYHUKH BEpXHETPOTE-

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

PO3OHCKUX M HIDKHENATIEe030HCKUX TEPPUICHHBIX OTIOXKEHHUH
ManoxuHranckoro teppeiHa LlenTpanbHo-A3HaTCKOro CKiaj-
garoro nosica: pe3yasratel U-Pb reoxpononornyeckux (LA-
ICP-MS) uccnenoBanuii neTpuToBbIX IUpKOHOB // Jloka. PAH.
2015. (B meyarn)

. Cmupnosa 10.H., Copokun A.A., KotoB A.b., Kosau B.II.

HcTouHNKH FOPCKUX TEPPUTCHHBIX OTIOKEHUH BepxHeamyp-
ckoro u 3es-Jlernckoro mporu6oB BocToyHOM yact LleHTpasb-
HO-A3HAaTCKOTO CKJIaA4aToro Mosica: pe3yinbTaThl H30TOMHO-
reoxumuieckux (Sm-Nd) u reoxpononoruueckux (U-Pb, LA-
ICP-MS) uccnenosanwuii / lokn. PAH. 2015. (B meuatn).

. Copoxun A.A., KotoB A.b., CanbHuxoBa E.b., Kyaps-

moB H.M., Auucumona U1.B., Skosnesa C.3., degoceen-
ko A.M. I'paHUTOUIIBI THIPMO-0YPEHHCKOTO KOMILIEKCa CeBep-
HoM wactu Bypeuncko-L{3samycunckoro cynepreppeiina Llent-
pasbHO-A3HMaTCKOTO CKJIQAYaTOrO MOSCa: BO3PACT U TeOHHa-
Muueckas nosuius // [eomorus u reopusuka. 2010. T. 51, Ne 5.
C. 717-728.

Copokur A.A., Cmupnosa 10.H., KoroB A.b., Kosau B.II.,
CanpaukoBa E.B., I[Tonexo JI.M. McTOYHHKH Majie030MCKUX
TEPPUTCHHBIX OTJIOXKeHUH Onppoiickoro teppeitna Llent-
pambHO-A3HATCKOTO CKJIAAYaToOro IMOosica: pe3yabTaThl H30TOI-
Ho-reoxumuueckux (Sm-Nd) u reoxpononoruueckux (U-Pb,
LA-ICP-MS) uccnenopanwmii // Joxi. PAH. 2012. T. 445, Ne 5.
C. 577-581.

Copokun A.A., Kyopsamos H.M. Parnreme3o30iickuii Mmarma-
tu3M bypeunckro teppeiina LleHTpanbHO-A3HaTCKOrO CKIaa-
YaTOTO MOsiCa: BO3PACT U FeoArHaMUYecKast Mo3uiws // JIoKiI.
PAH. 2013. T. 452, Ne 1. C. 80-86.

Copoxkun A.A., Kynpsmos H.M. Kem6puii-oproBukckas auo-
PHUT-TPaHOAUOPUT-TPAHUTHAS accouuanusi MaMBIHCKOTO Tep-
peitaa (LlerTpanpHO-A3HuaTCKui ckiagygarsiii mosic): U-Pb re-
OXPOHOJIOTHYECKHE M TeoxuMudeckue nanuwie // Jloxn. PAH.
2015. (B meyarn).

CopoxuH A.A., Kyapsmos H.M. Ilepeeie U-Pb reoxponoio-
THYECKHE ¥ TCOXUMHUYECKUE AaHHbBIC ST TIO3MHEBCHICKUX 1
paHHENale030iCKUX KUCIBIX BYJKaHUTOB MaMBIHCKOTO Tep-
peitHa (LlenTpanpHO-A3HATCKUIA CKIaadaThiil nosic) // Jlokd.
PAH. 2015. (B neuatn)

Xanuyk A.U., Bosuna I'M., Kucenes B.U., Mumikun M.A.,
JlaBpuk C.H. [lepBbie pe3yasratel U-Pb reoxpoHomornyueckux
HCCIEeA0BaHNH TIOPOJ TPaHYITUTOBOTO KOMILIEKCa XaHKaCKOTo
Mmaccusa [Ipumopss (Metox LA-ICP-MS) // Jokn. PAH. 2010.
T. 434, Ne 2. C. 212-215.

Goldstein S.J., Jacobsen S.B. Nd and Sr isotopic systematic of
rivers water suspended material: implications for crustal evolu-
tion // Earth & Planet Sci. Lett. 1988.V. 87. P. 249-265.

Han G., Liu Y., Neubauer F., Genser J., Li W., Zhao Y., Li-
ang C. Origin of terranes in the eastern Central Asian Orogenic
Belt, NE China: U-Pb ages of detrital zircons from Ordovi-
cian—Devonian sandstones, North Da Xing’an Mts // Tectono-
physics. 2011. V. 511. P. 109-124.

Jakobsen S.B., Wasserburg G.J. Sm-Nd evolution of chon-
drites and achondrites // Earth & Planet Sci. Lett. 1984. V. 67.
P. 137-150.

Jensen L.S. A new cation plot for classifying subalkalic volca-
nic rocks // Ontario Division of Mines. Miscellaneous Pap. 66.
1976. 22 p.

Krogh T.E. A low-contamination method for hydrothermal de-
composition of zircon and extraction of U and Pb for isoto-
pic age determination // Geochim. et Cosmochim. Acta. 1973.



30.

31.

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

Ilepsvie ceudemenvcmea nposgieHus I0UAKAPCKO20

V. 37. P. 485-494.

Le Maitre R.W. (Ed.), Streckeisen A., Zanettin B., Le Bas M.J.,
Bonin B., Bateman P., Bellieni G., Dudek A., Efremova S.,
Keller J., Lameyre J., Sabine P.A., Schmid R., Sorensen H.,
Woolley A.R. Igneous rocks. A classification and glossary of
terms: Recommendations of the International Union of Geo-
logical Sciences Subcommission on the Systematics of Igneous
Rocks // Cambridge Univ. Press, 2002. 236 p.

Ludwig K.R. PbDat for MS-DOS, version 1.21 // U.S. Geol.
Survey Open-File Rept. 88-542. 1991. 35p.

Ludwig K.R. ISOPLOT/Ex.Version 2.06. A geochronological
toolkit for Microsoft Excel // Berkley Geochronology Center
Spec. Publ. 1999. 1a. 49 p.

. McDonough W.F., Sun S-s. The composition of the Earth //

Chem. Geol. 1995. V. 120, Is. 3-4. P. 223-253.

Meng E., Xu W.L., Pei F.P,, Yang D.B., Yu Y., Zhang X.Z.
Detrital-zircon geochronology of Late Paleozoic sedimentary
rocks in eastern Heilongjiang Province, NE China: implications
for the tectonic evolution of the eastern segment of the Central
Asian Orogenic Belt // Tectonophysics. 2010. V. 485. P. 42-51.
Miyashiro A. Volcanic rock series in island arcs and active con-
tinental margins // Amer. Journ. Sci. 1974. V. 274. P. 321-355.
Pearce J.A. Trace element characteristics of lavas from destruc-
tive plate boundaries // Andesites (ed. R.S. Thorpe). New York:
Wiley, 1982. P. 525-548.

Richard P., Shimizu N., Allegre, C. J. *Nd/'*Nd, a natural
tracer: an application to oceanic basalts // Earth Planet. Sci.
Lett. 1976. V. 31. P.269-78.

Sengor A.M.C., Natal’in B.A. Paleotectonics of Asia: fragments
of a synthesis // A. Yin, T.M. Harrison (Eds.). The Tectonic Evo-
lution of Asia. Cambridge Univ. Press. 1996. P. 486—640.
Stacey J.S., Kramers 1.D. Approximation of terrestrial lead iso-
tope evolution by a two-stage model // Earth Planet Sci. Lett.
1975. V.26, N 2. P. 207-221.

Steiger R.H., Jager E. Subcomission of Geochronology: con-
vension of the use of decay constants in geo- and cosmochro-
nology // Earth Planet Sci. Lett. 1976. V. 36, N 2. P. 359-362.
Sun S.S., McDonough W.F. Chemical and isotopic systemat-
ics of oceanic basalts: implication for mantle composition and
processes / Magmatism in the ocean basins // Geol. Soc. Spec.
Publ.: Blackwell Scientific Publ., 1989. N 42. P.313-346.

Tang J., Wen-Liang Xu W.L., Wang F., Wang W., Xu M.J.,

43.

44.

45.

46.

47.

48.

49.

50.

15

Zhang Y.H. Geochronology and geochemistry of Neoprotero-
zoic magmatism in the Erguna Massif, NE China: Petrogenesis
and implications for the breakup of the Rodinia superconti-
nent // Precambr. Res. 2012. V. 224. P. 597 611.

Wang F., Xu W.L., Meng E., Cao H.H., Gao F.H. Early Pa-
leozoic amalgamation of the Songnen-Zhangguangcai Range
and Jiamusi massifs in the eastern segment of the Central Asian
Orogenic Belt: Geochronological and geochemical evidence
from granitoids and rhyolites // J. Asian Earth Sci. 2012. V. 49.
P. 234-248.

Wilde S.A., Dorsett-Bain H.L., Lennon R.G. Geological setting
and controls on the development of graphite, sillimanite and
phosphate mineralization within the Jamusi Massif: an exotic
fragment of Gondwanaland located in Northeastern China? //
Gondwana Res. 1999. V. 2. P. 21-46.

Wilde S.A., Wu Fuyuan, Zhang Xingzhou. Late Pan-African
magmatism in the northeastern China: SHRIMP U-Pb zircon
evidence from granitoids in the Jiamusi Massif // Precambr.
Res. 2003. V. 122. P. 311-327.

Wu F.Y., Zhang Y.B., Sun D.Y., Ge W.C., Grant M.L., Wil-
de S.A., Jahn B.M. Geochronology of the Phanerozoic gran-
itoids in northeastern China // J. Asian Earth Sci. 2011. V. 41.
P. 1-30.

Wu G., Chen Y.C., Chen Y.J., Zeng Q.T. Zircon U-Pb ages
of the metamorphic supracrustal rocks of the Xinghuadukou
Group and granitic complexes in the Argun massif of the
northern Great Hinggan Range, NE China, and their tectonic
implications // J. Asian Earth Sci. 2012. V. 49. P. 214-233.
Zhou J.B., Wilde S.A., Zhao G.C., Zhang X.Z., Wang H.,
Zeng W.S. Was the easternmost segment of the Central Asian
Orogenic Belt derived from Gondwana or Siberia: an intriguing
dilemma // J. Geodynamics. 2010. V. 50. P. 300-317.

Zhou J.B., Wilde S.A., Zhang X.Z., Ren S.M., Zheng C.Q.
Early Paleozoic metamorphic rocks of the Erguna block in
the Great Xing’an Range, NE China: Evidence for the timing
of magmatic and metamorphic events and their tectonic
implications // Tectonophysics. 2011. V. 499. P. 105-117.

Zhou J.B., Wilde S.A. The crustal accretion history and tectonic
evolution of the NE China segment of the Central Asian
Orogenic Belt // Gondwana Res. 2013. V. 23. 1365-1377.

Pexomenoosana x neuamu A.H. J[udenko

A.A. Sorokin, A.B. Kotov, N.M. Kudryashov, V.P. Kovach

The first evidence of the Ediacaran magmatism in the geological history of the Mamyn terrane of
the Central Asian fold belt

U-Pb geochronological studies revealed that gabbro of the Mikitkinsky Massif and quartz diorite of the Ust-
Garinsky Massif of the Mamyn Terrane that were earlier assigned to approximately Early Proterozoic Garinsky
complex are reckoned to be 583+6 Ma and 607+8 Ma. Geochemical features of the magmatic rocks from the
studied massifs indicate their suprasubduction origin. Formation of the primitive for the magmatic rocks of the
Garinsky Complex melts took place in the conditions of an active continental margin or ensialic island arc as a
result of subduction-modified depleted mantle source melting and contamination and fractional crystallization
processes. These massifs were developed during the Ediacaran stage of the geologic evolution of the Mamyn
Terrane and probably reflect Neoproterozoic convergent geodynamic processes. It is most likely that these
processes caused the ultimate formation of Precambrian continental massifs in the eastern Central Asian fold
belt, which were subsequently amalgamated into the structure of the epi-Paleozoic Amur microcontinent.

Key words: Central Asian fold belt, Ediacarian, magmatism, Mamyn terrane, geochronology.



