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Crpykrypa baneirerdano-Cyroiickoro (OMcyk4aHckoro) pugroreHHoOro npornuba, paccma-
TPUBAETCA PASTMYHBIMU UCCIENOBATENAMNU KaK oTBeTBIeHne OX0TCKO-IyKOTCKOro By/Ka-
Hudeckoro nosica (OYBII), Tak 1 B kKauecTBe caMOCTOATENbHON CTPYKTYpbL. K HemMy npuypo-
YeHO YHMKa/IbHOE 30/I0TO-CepebpsiHoe MecTopoxeHMe JIyKar, a Takoke MHOTOYVCTIEHHBIE
MECTOPOXKICHUA U PYHONPOSBICHNA PA3IMYHbIX TUIOB, B TOM 4UCIe M OGIarOpOHOMe-
TasmbHOrO: Apbinax, J/Iyanoe, 3enensiit, Ackonbn, Meura, Tunna, Kpacun n gpyrne. Ilepe-
YJICTIEHHBIE 0OBEKTBI PACIIONOXKEHBI B I0XKHOI 9acTy Iporuba 1 IpoCTPaHCTBEHHO TATOTe-
10T k cTpykType OUBII. C mpormeccom cTaHOB/IEHN U pa3BuTuA bambirerdano-CyTroickoro
nporm6a CBs3aHbI II0C/IENOBATE/IbHbIE 3TAIIDI MAarMaT3Ma, OXapaKTepM30BaHHbIE B IIp€Ia-
raeMojl ctaTbe Ha IpUMepe MHTPY3UBHBIX 0Opa3oBaHMIl, IPUYPOYEHHBIX K €0 CeBepHO
vyacty — HaAraunckoit Bnagyne. 9Ta 4acTh npornba Hanbosee yraaeHa OT 0sACa U ABJIACTCA
Ha CETOJHAIIHNI IeHb HalMeHee M3Y4eHHO. BrepBble 1A pacIpOCTpaHEHHbIX 3€Ch MH-
TPY3MBHBIX 00pasoBaHMII MaH/BIYAHCKOrO rabOpO-AMOPUTOBOrO ¥ HasgXaHCKOro rabopo-
JIeIKOTPaHNTOBOTO KOMILIEKCOB IpoBefieHo U-Pb-gatnpoBanue mypkoHoB 1 6anjienenTos,
[aHa TIeTPOreoXMMuYecKas XapaKTepUCTHKa CIaTaloMX UX MOPOf, a TaKKe MOPOJ, OMCYK-
YaHCKOTO JIeJKOTPAaHUTOBOrO KOMIUIekca. HadanbHblit aTan ¢popMupoBanms pudToreHHo
CTPYKTYpPBl MapKUPYIOT 00pa3soBaHMsA IO3[HEIOPCKOrO-pPaHHEMETOBOIO MaHIBIYaHCKOTO
KOMIIIEKCa, JJIsI KOTOPOTO I0/Ty4eHbl 3Ha4eH)s Bo3pacTa 145-139 mnH ntet. IlocnenoBaTenn-
HO€ BHE[peHNE IPAHUTON/IOB HASAXAaHCKOTO M OMCYKYaHCKOTO KOMIUIEKCOB 84-85 MIIH 1eT
(canTon) u 81-82 MiH neT (KaMIIlaH) COOTBETCTBEHHO CBA3aHO C aKTMBM3allell MarMaTusma,
crHXpoHHOIT popmuposanuio OYUBIIL. Ilerporpadudecknuit cOCTaB U MEeTPOreOXNMIIECKIe
XapaKTepUCTUKM TPAaHUTON/OB 3TUX KOMIITIEKCOB YKa3bIBAIOT HA MX NPUHAJIEKHOCTD K Ipa-
HyTtaM [-Tuma, 06pa3soBaHHBIM B 00CTaHOBKE PACTsKEHMA C IIPOAB/ICHIEM Y JIeIKOTPAHUTOB
OMCYKYaHCKOTO KOMIIJIEKCA TPM3HAKOB, COOTBETCTBYIOIIMX TPaHMUTaM A-TUIIa.

Kntouesvie cnosa: banpirsraano-Cyroitckmit mporn6, nHTpysuBHble ob6pasosanus, U-Pb-
JHaTHpOBaHMe, IEeTPOTeoXVMUYecKle XapaKTepUCTUKU, TPAaHUTOUABI, CEBEpPO-BOCTOK
Poccun.
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1. BBenenue

Banpireraano-Cyroiickuii Ipornd pacronoXXeH B MeXAypedbe KPYIHBIX ITPaBBIX
npuTokoB KonmbiMbl — pp. banbirbruan u Cyroit, IpocTupasch OT MX YCThA Ha IOT Ha
paccrosinye nopsifka 300 kM. OH mpescTaBisaeT co6oil pudTOreHHYIO BIAAUHY U B JIU-
TepaType onucaH kak OMcyK4aHcKuit rpabeH mum pudrorennsrit nporu6 (bembrit, 1994;
Kornsap u Pycakosa, 2004; u ip.).

B 10)(HOIT 9acTu Imporn6 TeCHO CMBIKaeTcs O CTPYKTypoit Oxorcko-UykoTckoro
BynkaHmdeckoro mosica (OYBII) u yacTo paccMaTpuBaeTcsi B KaueCTBE ero OTBETBICHNS
(Bernerit, 1994; Kotnsp u Pycakosa, 2004; n np.). OgHako CYIIECTBYIOT 3HA4YMTE/IbHbIE
pasnuyusA B CTPOEHUU Paspe3oB ByNIKaHM4eckux Komiuiekcop OUYBII u xomekcos,
BBITIOTTHSIOLINX TIPOTHO (Kysuenos n JIusay, 2005), B CBSI3M C 4YeM OH pacCMaTpUBACTCs
B KaueCTBE CAMOCTOATENbHOM CTPYKTYphI. HekoTophle meTponoro-reoXxumMmnyeckme, n3o-
TOITHO-T€OXMMMUYECKME ¥ M30TOIHO-TEOXPOHONIOTMYECKME XAaPAKTEPUCTUKU IPUYpPO-
JeHHBIX K banbireraano-CyroiickoMy nporn6y MarMaTi4ecKix KOMIUIEKCOB, 10 MHEHUIO
psja aBTOPOB, CBUAETENbCTBYIOT 00 UX CBsA3MU ¢ o6pasoBanmamu nosca (Ilerpos u gp.,
2006; Akinin and Miller, 2011). 9To ompenennao HeOOXOAUMOCTb YTOUHUTD BO3PACT
U BBIABUTH OCOOEHHOCTY BellleCTBEHHOTO COCTaBa MHTPY3MBHBIX 00pa30oBaHUIL, CBS3aH-
HBIX CO CTPYKTYPOII Tpornba, 0XapaKTepr30BaTh MICTOYHMKI MAarM U TeO[THAMIYECKYIO
06CTaHOBKY MeJIOBOTO MHTPY3UBHOTO MarMaTusMa. JlaHHbIe e TPOJIOTr0-TeOXMMUYeCKIX
I U3OTOITHO-TE€OXPOHOIOTUYECKMX UCCIEOBAHMIL, @ TAK)KE XapaKTEePUCTUKA MHTPY3UB-
HBIX 00pa3oBaHUIl B TeopM3MIeCKUX IIOJIAX, IPeACTaBIeHHbIE HIDKE, IOTY4YeHBI /I
3TON TEPPUTOPUM BIIEPBbIe. DTH JAHHbIE TO3BOJIAT B Na/IbHENIIEM IPOCIESUTD SBOJIO-
LIMI0 MHTPY3UBHOT'O MarMaTi3Ma peroHa ¥ yTOYHUTb ero cBA3b ¢ MarMarusmom OYBIL

2. OO0bEKTHI UCCIETOBAHNUSA

B cTpykrype nmporu6a BbIENAOTCA [Be KPyNHble BIaiuHbl: OMCyKYaHCKasgs — Ha
fore 1 HaranHckas — Ha ceBepe. IlocmeqHAA oTIM4aeTCsA COKpalleHHBIM pa3pe3oM 1 60-
Jlee TOHKO3EPHUCTBIM COCTABOM TePPUI€HHBIX PAaHHEME/IOBBIX OT/IOXKEHUI, 8 TAKXKe Me-
Hee MHTEHCVBHBIM IIPOSBJICHNEM IPOLeCCOB MO3IHeMenoBoro marmarusma. K OMcyk-
JaHCKOJI BIIAJVHE IIPUYPOYEHBI M3BECTHOE KPYIIHOE 30JI0TO-CepeOpsHOe MeCTOPOXK/e-
Hue Jlykat u pan fpyrux. B npenenax HaranHckoil BIagyuHbI Ha CETOTHAIIHMI I€HD 13-
BECTHO JINIIb HeOO/IbIIOe MeCTOPOXK/eHNe POTrOBYK, U B 1IeJIOM OHA M3y4YeHa B TOpasyo
MeHbIIEN CTEIIEHN.

dyHpgaMeHT mpormba IpefcTaBIeH AVCIOLUPOBAHHBIMK CTpyKTypamu SHo-Ko-
JIBIMCKOJI CKJTQ[4aTOil CUCTEMBI CEeBEpPO-BOCTOYHOTO CyOLIMPOTHOTO IPOCTMPAHUA,
KOTOpbIE C/IO>KEHbI IIePMCKUMM, TPUACOBBIMU ¥ IOPCKMMY T€PPUI€HHBIMU HOPOJAMU
BEPXOAHCKOro Komiulekca. IlInpoko pacrpocTpaHeHbl MelIoBble MHTPY3UBHbIE 00pa3o-
BaHMA Pas3/IMYHOTO COCTaBa, C KOTOPHIMU BO MHOTOM CBSI3aH MMHEpPareHNYecKui mo-
TEHIVAJI palloHa.

B ocHoBaHMM paspesa HAranHckolt BIIaiMHBI pacIIoaraloTcs BBICOKO- U y/IbTpaKa-
JMeBble KVCIIble BYIKQaHUTBI ACKOIBIMHCKOTO BY/IKaHMYECKOTO KOMIUIEKCA BaTaH)KIH-
ckoro Bospacta (Akinin and Miller, 2011). ®parmeHTapHO pacnpoCTpaHeHbl 6MIMO/IAIb-
Hble BY/IKaHUTBI aPbI/TAXCKOTO KOMIIIEKCA. By/IKaHUTBI IIepeKpBIThI TEPPUTeHHBIMI, IIpe-
UMYIIeCTBEHHO TOHKO3ePHMCTBIMIU YIIEHOCHBIMM OCafIKaMM YIMKCKOIL, Ta/JMMOBCKOIL
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¥ aITYPCKOJ CBUT, 0ObeJVIHEHHBIX B OMCYKYaHCKYIO CEpPUIO alT-aJb0CKOTO BO3pacTa.
Paspes HapamyBaeTcs IOC/IENOBATeNIbHO B pe3yabraTe GOpMUPOBAHNS B IIO3THEANbO-
CKOe-KaMIIaHCKOe BpeMs BYJIKaHMYEeCK/X KOMIIJIEKCOB aHMIe3UTOBOrO (KaXOBCKIUI KOM-
II/IEKC), PUOMALUTOBOTO (HAIEeXAMHCKIUIT U IIOPOXOBCKOI KOMIIIEKCHI) 11 6a3aIbTOBOTO
(mXarbIHCKMIT) COCTABOB, 00pa3oBaHIe KOTOPBIX IPOMCXOAIIO Ha CTaUM aKTYBU3ALUN
cuuaxpoHHO ¢ OYBII (Kysnenos u JIuBay, 2005). VI3yueHHble MHTPY3UBHBIE 00pa3oBa-
HMS, IPUypOYeHHble K HAranHckoil BiaiuHe, IpeCTaBIeHbl TUITA0MCCaIbHBIMU U IITY-
TOHMYECKVMMM KOMIIIEKCAMM, CTIO>KeHHBIMI TIOPOAAMI OT OCHOBHOT'O JIO KVMCJIOTO COCTa-
Ba (puc. 1).

Cxaguarble CTPYKTYpbl (yHJaMeHTa CEeKyT MHOTOYMCIEHHBIe NalikooOpasHble
Tena MAHOLIMAHCK020 2a60po0UOPUMO06020 2unabuccanvHozo komnaexca. Pacmpoctpa-
HEHBI JJaliKyl B I10JI0Ce CyOMepUAMOHATBHOIO IPOCTYPAHNS WNMPYHON 15 KM ¥ IpOTs-
YKeHHOCTBI0 50 kM 13 6acceiiHa p. Eropibik B McToku pyd. [laMmup — mpaBbIX IPUTOKOB
p. banbireruas.

Hamnbonee xpymnHble IUTyTOHBI, MHTPYAVPYIOLYe KaK 00pa3oBaHMs BEPXOSHCKOTO
KOMIL/IEKCA, TaK 1 B PasHOII CTelleHy ileOpMUPOBAaHHbIe paHHEME/IOBbIE BY/IKaHIYECKIe
KOMIIJIEKCBI OTHOCATCS K HAAXAHCKOMY 2a00p0-71eliK0epaHumosomy U OMCyKHaAHCKOMY feti-
koepanumosomy (JIusad u ap., 2000) naymonuueckum Komnaekcam. DT Tela COCPefOTO-
JeHbI B I0KHOI YacTy HAranHCcKolt BIIa{YHBI ¥ OTYACTI B €€ BOCTOYHOM OOpaM/IeHNN.

V3y4yeHHas TeppuTOpYMs KpaiiHe IVI0X0 OOHa)KeHa, II03TOMY MHTPY3MBHBIE Tela I1e-
PedNC/IeHHBIX KOMIIEKCOB M3Y4eHbI IJTABHBIM 00pa3oM I10 pa3BajiaM 1 UX IIPOsBIEHHO-
ctu B reodusmaeckux nonsax (mpur. 2.11). Jlaitkam MaHIbIYaHCKOTO KOMITIEKCA COOTBET-
CTBYIOT JIMHeIIHble MarHUTHbIE aHOMa/INY CyOMepUAMOHANIbHOTO mpocTupanus. Ilny-
TOHBI HasIXaHCKOT'O rab0pOrpaHUTHOrO KOMIUIEKCA B MAaTHUTHOM II0JI€ BBIJICJIIOTCS 110
SIPKO BBIP@KEHHBIM IUIOLIATHBIM BBICOKOMHTEHCUBHBIM IOIOKUTEIbHBIM aHOMA/IMAM
(ot 200 o 2000 HT). JlejikorpaHUTBI OMCYKYaHCKOTO KOMIIJIEKCA, HAIIPOTUB, XapaKTe-
PU3YIOTCS OTPULIATE/IbHBIMYU CTa0OMHTeHCUBHBIMY (1o —150 HI/I) MarHUTHBIMM aHOMA-
TMAMU B 0OpaM/IeHNy BBICOKOMHTEHCUBHBIX Pa3HO3HAKOBBIX aHOMAJINiI KOHTAKTOBBIX
opeonos (oT —400 go 700 HTn). Hanbonee KOHTpaCTHO MacCUBBI JIEIKOTPAHUTOB OTO-
OpakeHbl Ha KapTe MOLIHOCTHM JJO3BI CYMMapHOTO raMMa-uaiaydeHns. s HUX Xapak-
TEPHBI IIOBbILIIEHHbIEe 3HAUeHNA raMMa-ciekTpoMerpudeckoro moms (RK=20-40 mxP/y,
U=4-10x10"%%, Th=12-40x10"%% u K=3-6%). OTueTnIMBO BMAHA 30HA/IBHOCTD
Han6ojIee KPyIHBIX IUTyTOHOB, BbIpQ)KeHHast KaK B MaTHITHOM, TaK U B TaMMa-CIeKTPO-
MeTpPIYeCKOM ITOJLAX.

3. AHaIuTU4IeCKNe METObI

Iy orpenenieHnsa KOHILIEHTPAIMil IeTPOreHHbIX OKCUMIOB U 37IEMEHTOB IIpUMeceit
B TIOPOJAX MCIOIb30BaHbl C/IeNyIOIMe aHATUTNIECKUEe METOAbl: PEHTT€HOCHEeKTPab-
Hblit GrroopectieHTHbI ananu3 u [CP-MS ¢ pasnokeHueM mpob MeTOOM CIUIABIE€HUSI.
VccnepoBanns nposogumnch B LlenTpanbHoit naboparopun GPI'BY «BCEIEN».

[l ompeneneHsa BO3pacTa MHTPY3UBHBIX 00pa3oBaHMIil CeBePHOI 4acTy basbIrsr-
yaHO-CyTrolicKoro mporuba 1 ero 3amnajHoro obpamieHus ucnonbsosancs U-Pb-meron
JaTHpOBaHMA LMPKOHA U 6aamenenta. VccnenoBannsa IpOBOANINCH HA BTOPUMYHO-MOH-

! 3mecy u manee npumoxkernst 2.1-2.4 MOXXHO HailTH IO 9/IEKTPOHHOMY afipecy: https://escjournal.
spbu.ru/article/view/9273/7891. IIpuno>xeH1s JaHbl B aBTOPCKOIT PeIaKIIUIL.

Becmnux CII6I'Y. Hayku o 3emne. 2021. T. 66. Boin. 3 597


https://escjournal.spbu.ru/article/view/9273/7891
https://escjournal.spbu.ru/article/view/9273/7891

a 132° 144° 156° 168° 180°

N 68°
68 £y
D
© %
% €PHHIOBO|
Ve D Mope
y 60°
600 \J
X
1%
OxoTckoe Mope 0 200 kM
144° 156° 168°

Puc. 1. a — cxeMa pacnoynoxeHus pariona uccnegosanuii: I — OYBII no (Bernbiit, 1994); 2 — Banbl-
reraaHo-Cyroricknit mporub; 6 — cxeMa CTpOeHMs ceBepHOro ¢ranra banpirsraano-Cyroiickoro mporubda
o (KysHeros u JIusay, 2005), ¢ u3MEHEHMUAMY ¥ [JOIOTHEHUAMM: I — TepPPUTeHHBbIE 1 BYIKaHOTEHHO-
ocajiouHble 00pa3oBaHMs, BBITOMHAIIINE CTPYKTYPY Hpornbda; 2 — BYIKaHUTBI KMCIIOTO COCTaBa; 3 —
PaspbIBHbIE HAPYILIEHNS: IPOCIeKeHHbIe (@), Ipefonaraemble (6); MHTPY3sUBHbIe 06pa3oBaHMs: 4 —MaH-
IBIYaHCKOro; 5 — HasixaHckoro (Maccusbl: C — Cernunckuit, K — Ko6saps, JTH — JleBo-Hsranuckmit),
6 — omcykvaHckoro (maccusbl: E — Eropmbikckuit, M — Mapart) KOMIUIEKCOB; IU(PBI B KPY)KKax — Me-
cTa oT6opa pob I UCCIe[OBAHMIT
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HoM Mukposonne SHRIMP-II (UMW «BCETEN»), usmepenus U-Pb-orHouennit — 1o
amantrpoBanHoit B LIV metopnuke (Schuth et al., 2012), onucaunoii B pabore (Williams,
1998). ITorpemHOCT efMHNYHBIX aHA/IN30B (OTHOIIEHNIT U BO3PACTOB) IPUBOAITCS Ha
ypOBHe 10, IOTPeNIHOCTY BBIYMCIEHHBIX BO3PACTOB, B TOM 4IC/Ie KOHKOPAAHTHBIX, — Ha
ypoBHe 20. [Toctpoenne rpadukos Apenca — Besepuna (Wetherill, 1956) ¢ koukopameit
IIPOBOAVIIOCH ¢ ucnonb3oBanueM nporpammbl ISOPLOT/EX (Ludwig, 2003).

4. Ilerporpadmyeckas xapaKTepUCTUKA MHTPY3MBHBIX KOMIIJIEKCOB

Manoviuanckuil Komnexc BKITIOYaeT TAiKyl ¥ HeOObIle IITOKM, CTIOKEHHBIE T10-
pOfiaMy OCHOBHOTO 1 CPEHETO COCTaBOB YMEPEHHOILEJIOYHOTO PAJA U UX MePeXOTHbI-
M PasHOCTSMM C IIMPOKVMIU BapUALVsIMU COTEPKaHNUs BTOPOCTEIIEHHBIX U aKLIeCCop-
HBIX MIHEpanoB. B ux cocraBe mpeobmafjaloT MOPUTHI, MOHIIOHITBI, MOHI[OAVOPUTHI,
MOHIOTa66p0, B MEHBIIIEN CTENEHN PACTIPOCTPaHEHbI TAGOPO U TOEPUTBI, ITOTYNHEHHO
IPUCYTCTBYIOT 9CCEKCUTBI. [lepexonbl MeXXIy HMMU HOCTEIIEHHBIE.

Juopumpr — cepble MeJIKO- NN CpeHEe3ePHIUCTHIE TIOPObI C INIAoMopdHO3ep-
HICTOII CTPYKTYPOIL, COCTOAT u3 aHge3nHa (40-60 %), knHonupokcena (go 10 %), poro-
Boit 06MaHKM (0 35 %), kBapia (5 %), aK1[eCCOPHBIX MUHepanoB — pyAHoro (mo 10 %),
cdeHa, amaTuTa, LUPKOHA.

MonuyoHumv — cepble TOpUPOBUIHbIE MAaCCUBHbIE ITOPOAbI ¢ MOHIJOHMTOBOJ
CTPYKTYPOIL, COCTOALLME U3 aH/Ie3MHA (30-35%), xamuiumnara (30-40 %), KITMHOIMPOK-
cena (10-17 %), porosoit o6Manku (5-10 %), pefKux denryek OMOTUTA U 3epeH KBaplia.
AKIleccopHble MUHEpaIbl — aNaTUT, MIbMEHNT, UUPKOH, OPTUT; BTOPUYHBIE — XTOPUT,
KapOOHAT — COCTABJIAIOT 10 15 %.

Monuyoouopumpr — cepble, CBETIO-Cepble MEIKO-, CpefjHe- U KPYIHO3ePHUCThIE
PaBHOMEPHO3EPHICTbIE MACCHBHBIE IIOPObI C TUINMANOMOPGHO3EPHICTON CTPYKTYPOIL.
Cocrost u3 angesuna-mabpagopa Ne 45-55 (60 %), poroBoit oomauku (20-40 %), 6moTn-
ta (5-10%), kBapua u Kanummnara (5-10 %). AkLieccopHble MMHEpAIbL: IMPKOH, allaTuT,
MIBMEHUT, MATHETUT.

Ta66poduopumv. — TEeMHO-Cepble MAacCUBHbIE HEPaBHOMEPHO3EPHMCTBIE IIOPO-
Ibl, cocTosme 13 angesuna (40-65 %), kauHonupokxcena (6-40 %), poroBoit 06MaHKK
(1-20%), 6uortura (3-6 %), oproknasa (5-7 %), kBapua (2-5%); aK1leCCOPHBIX MUHepa-
JIOB — amartuTa, cdena, MarHetuTa. CTPyKTYypa 0pUTOBAA U MONKMIOO(UTOBAS.

BropuuHble M3MeHEeHNUsI YMepeHHBIE: 110 IIaTMOK/Ia3y HabMIooaeTcsl pa3BuTHe ce-
PULINTA, COCCIOPUTA, AMUAOTA, IPEHUTA, MHOTAA aTbOUTa, IO TEMHOLIBETHBIM MIUHepa-
JlaM — XJIOPUTA, CEPIIEHTIHA, IeIKOKCeHa, aKTUHOMNTA, KapOOHaTa, peXke OTMEYaroTCsl
BTOPUYHBIE — I[€OTUTHI, KBAPI], TUPUT.

Hasxanckuii komnnexc obpasoBan B Tpu ¢assl. B nepsyro ¢asy BHempumch rad-
6po, TabOPOANOPUTHI, AMOPUTHI, KBApLieBble TMOPUTHI, MOHIJOHUTHI ¥ KBaplieBble MOH-
noHuTh. OHM YYacTBYIOT B CTPOEHMM HeOOIbIINX MTOKOOOpasHbIX Ten (JImBau u pp.,
2000). Bropas ¢asa cnokeHa POroBOOOMaHKOBO-OMOTUTOBBIMY TPAHOLMOPUTAMMU
¥ TPaHUTaMI; TPeThs pasa — JIeVIKOrpaHUTaAMM, TPAaHUT-TIOpdUpamMi, PefKO yMepeHHO-
IIeJIOYHBIMM JIefIKorpaHuTaMu. IIopopsl BTOpoIit 1 TpeTbell (a3 BHeAPeHNs yIaCTBYIOT
B cTpoeHnn MaccuBoB Ceetnucknit, Ko63app u JleBo-Hsrauuckuii (puc. 1).

Ipanoouopumuvr — cepble, CBETIO-Cepble MEIKO- U CpeHe3epHICTbIE, B LIEeHTPAJIb-
HOJI 9acTM MacCHBOB PaBHOMEPHO3EPHUCTBIE OPOJBI, B KPAEBBIX YaCTAX IIOCTENIEHHO
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npruo6peTaoT NOpGUPOBUAHYIO M Y KOHTAKTOB — HOPPUPOBYI0 CTPYKTYpy. OCHOBHAsA
Macca NpU3MAaTUYEeCK) 3€PHUCTAst, Y MOP(UPOBBIX PasHOCTEN MMKPOIOMKIIINTOBAS.
Bkpamnennuku (20-25%) mpepcTaB/ieHbl OIMTOK/IA30M, YAaCTO MMEIOLIMM 30HAIbHOE
CTpOEHUe; aKLjeCCOPHble MUHepaibl — allaTUT, MarHeTuT, ceH, UMPKOH. BrigensaioTcs
IMVPOKCEH-POrOBOOOMAaHKOBBIE, OMOTUT-POrOBOOOMAHKOBBIE 1 CYILIECTBEHHO POTOBO-
00MaHKOBbIE Pa3HOCTH.

Ipanum-nopgupo Hanbomee pacIpoCTpaHeHbl Cpefy HOpof TpeTbell ¢aspl. ITO
CBET/IO-Cepble C KPEMOBBIM OTTEHKOM MEJIKO3epHVCTBIE ITOPOAbl HOPGUPOBOIL CTPYK-
Typbl. Bo BKpamneHHukax (25-35%) mpeo6nafaloT 30Ha/IbHBIE IOTMCHHTETHYECKUE
IOBOJHMKM OJIMNTOK/Ia3a; B IOMYMHEHHOM KOJIMYECTBE, IPYMEPHO B PABHBIX JJOJAX, IPU-
CYTCTBYIOT OMOTUT 1 KBapll, B e[UHIYHBIX 3epHaX — porosas ooMaHka. OCHOBHas Mac-
ca MUKPOTPAHUTOBAsA, YY4acTKaMy MMKPOIOMKWINTOBAs, B 3a/lb0aHfaX [aeK MHOIZA
¢enb3nTOBas; COCTONUT U3 Ka/IMeBOro IIOJIEBOTO IIIIIaTa CO BPOCTKAaMM KBaplia 1 alnbOuTa,
KBapla, O¥OTNTA, EAVHIYHBIX 3ePEeH POrOBOi 0OMaHKY; aKIeCCOPHBIE: allaTUT, LIUPKOH,
IPaHaT, MJIbMEHUT.

Omcyxuanckuii komnaexc o6pasoBa B jBe ¢aspl. JleIKorpaHuTsl nepBoil (Hasbl
cnaratot Maccusbl Eropibikcknit u Mapar (puc. 1), Bropas ¢asa mpefcrasieHa peaKiuMu
JaliKaMI aIINTOB M AIlJIMTOBBIX TPAaHUTOB.

Jletikoepanums. — cepble, CBETIO-CEpbleé PO30BaTbhle WJIM JKEITOBaTble, KPYIIHO-
U CpefHe3epHUCThIe OPQPUPOBUIHbIE OPOAbI TPAHUTHON CTPYKTYPHI C d7IeMEHTaMMU
TUIUAMOMOP(GHO3EPHICTON, a/VIOTPUOMOPPHO3EPHNUCTON, YIaCTKAMU MErMaTUTOBOIL.
CocraB (%): xBapy — 30-36, OpTOK/Ia3 CO BKIKYEHVAMU anpOuta — 24-47, omuro-
K1a3 — 10-35, 6MoTuT — 2-7; aK1[eCCOpHble MIHEpaIbl: allaTUT, LIUPKOH, CPeH, OPTUT,
MmarHetut. ITopdupoBble pa3HOCTH IEIKOrpaHUTOB cofiep>kaT 10-30 % BKparieHHUKOB
KBaplia ¥ Ka/JXeBOro I0/1eBoro mmnara pasMepom 0.5-7.0 MM; OCHOBHasA Macca MUKpPO-
rpaduyeckasi, MUKpOrpaHUTOBAs, y4aCTKaMJ MUKPOIIEIMaTUTOBas, @ B 3aIb0aH[axX Te
nHorpa ¢enb3urosas (JIusau u gp., 2000). Coctas (%): KBapiy — 35, KATMHATPOBBIIT ITO-
neBoii mnatT — 45, wiarnoknas — 20, 6MOTUT — MeHee 1; aKIjecCOpHbIe MUHEPaIbL: LNP-
KOH, KCeHOTUM, MOHAIUT, OPTUT, AllaTUT, CHeH ¥ MaTHETUT.

5. IeoxpoHomornyecKme nccuefoBaHms

/I30TOMHO-TeOXPOHOIOTMYECKIe MCCTIEOBaHMsI OBUTU MPOBEfeHbI /s TabOpOnIOB
MaHJBIYaHCKOTO U I'PaHOAMOPUTOB MaccuBoB Ko63apb u CBeT/Iblil HAsIXaHCKOTO KOM-
wiekca. Huoke npuBenens! pesynbrarsl U-Pb-matuposanus nupkoHoB (3 mpo6sr) u 6az-
nenentos (1 mpo6a), KOTOpble CYMMIUPOBAHBI B TAOMNIIE.

[/t TOpOI, MAHOBLIMAHCKO020 KOMNIeKCA OBl TIPOBEeHbl N30TOMHO-TEOXPOHOTIO-
rudeckue uccnenoanus U-Pb-meromom no nypkony (mpo6sr Ne 1365/3) u 6aagenenty
(mpoba Ne 1362/3).

Ageum-6uomumosviii moHyorum (obpasey, 1365/3). Mukpodororpadun marupo-
BaHHBIX LUPKOHOB (11 3epeH) B peXxume KaTOFOMIOMMHECI[EHIINN TPUBENEHbl B IIPU-
noxenuu 2.2. Copiep>kaHue ypaHa U TOpUs BapbMpyeT B IIMPOKUX Ipefenax oT 637 1o
8849 r/T n ot 412 o 3298 r/T coorBercTBeHHO. Bermmunubl Th/U-oTHoueHns Bapbu-
PYIOT B Inpokux mnpegenax — ot 0.32 go 1.22 (mpw. 2.2, tabn. 2.1). ITo pesynbraram
U-Pb-matnpoBaHus HeBATH 3epeH LUPKOHA (B TOM 4KCle OFHO 3€PHO JAaTUPOBAHO
B JIByX TOYKaX ¥ OJHO — B TPeX TOYKaX) OB/l IT0/Ty4eH KOHKOP/JaHTHBII BO3PACT, PAaBHBII
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Tabnuya. Pe3ynpraTsl M30TOIMHO-T€OXPOHONOTMYecKuX uccuenosanuii U-Pb-meTonom no nupkony
u GajiienenTy WA MHTPY3UBHbIX 00pasoBaHuii ceBepHOIT yacTu banpirsryaHo-Cyroiickoro mporméa

Ne Ne mpo6sI Komnnekc Munepan Kon-zo . Bospacr
n/n OnpepeneHnin
145.2+ 1.9 mnH et
1 1365/3 MaHJbIYaHCKU LVPKOH 15 J3-K1 (tutoHCcKmit —
6eppuacckuin)
139.7 £ 3.7 M7H neT
2 1362/3 MaH/IbIYaHCKIIT Gapmenent 27 K1 (6eppunacckmit —
BaJIAHKMHCKIIT)
. 84.8 1.1 mniH et
3 8605/1 HasAXaHCKUI LIVPKOH 12 K2 (canron)
. 85.8+ 1.2 mniH et
4 8608/16 HasIXaHCKII UVPKOH 12 K2 (canton)
5 JIO-1 OMCYKYaHCKII UUPKOH 11 81.69+0.81 mmH et

IIpumeuanue. 1 — aBruT-6MOTUTOBBII MOHIIOHNUT; 2 — OGUOTUTCOAEpKaLINiT TrabOpogoneput; 3 —
POroBOO6MaHKOBO-01OTUTOBBII rpaHofnoput (Maccus Ko63app); 4 — 6MOTUT-POrOBOOOMAHKOBDII Ipa-
Hopmoput (Maccus CeeTiblin); 5 — neiikorpannt (Maccus JleBo-Omcykuanckuii) (KysHeros u fip., 2008).

206Pb/238U

0.025 | 1365/3
’ n=12

0.024
0.023

0.022

9" MUIH JeT
KBO =1.02
BepositHocts = 0.31

0.021 }
130

0.020 : . .
0.06 0.10 0.14 0.18 0.22 *Pb/*U

Puc. 2. U-Pb-gmnarpamma c I<0Hl<op,111/1e17[2 s
MIPOAHa/IN3MPOBAHHBIX [IPKOHOB 113 aBIUT-OMOTUTO-
BOT'O MOHIIOHMTA MaHJ{BI9aHCKOTO KoMIuIekca (o6pa-
3e1] 1365/3). CocTaBieHO aBTOpaMu

145.2+1.9 myH net (puc. 2). [IBa 3epHa XapaKTepU3YIOTCS BBICOKUM COfiep>KaHUEM He-
pagmoreHHoro cBuHIA (9.06 1 4.33), 4TO yKaspIBaeT Ha BO3MO)KHOe HapyuieHre U-Pb-
CUCTeMBI B 3TUX 3epHaX. TakuM oOpa3oM, OHM OBUIM MCK/IIOYEHBI 13 pacyeTa KOHKOp-
TAHTHOTO BO3PacTa.

Buomumosuiii monyo0uopum (o6pasey, 1362/3). Mukpodororpadun gatupoBan-
HBIX KpUCTA/JIOB Oajfenenta (23 3epHa), BHIIIONHEHHbIE B PeXXJMe KaTOJOMIOMUHEC-

2 Onmmicsl pUrypaTMBHBIX TOYEK COOTBETCTBYIOT IIOTPEUIHOCTY 20 (31eCh U fajee Ha pUC. 3 1 4).
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206Pb /238U

1362/3
n=12
0.023}
0.021}
0.019, 139.1£2.6 myH JieT,
CKBO=2.1
Beposraocts = 0.15
0.01 19

7 : : ; , :
004 008 012 016 020 spymsy

Puc. 3. U-Pb-pguarpamMma ¢ KOHKOp/Melt i 1po-
aHaTM3MPOBAHHBIX OafIfIe/IeNTOB U3 OMOTHUTCOAEpIKallle-
ro rab6poponepruTa MaHbBIYAHCKOTO KoMITekca (obpa-
3e1; 1362/3). CocTaBieHO aBTOpaMu

LIeHLIUY, IpUBeJeHpl B npwioxkenun 2.3. Pasmep sepen Bappupyet ot 30 1o 100 MKkM
¢ koadduunentom yamnHeHus ot 1.5 o 3. baggenenTsl mpencTaBieHsl uxuoMopd-
HBIMM, CyOUAMOMOPGHBIMY IPO3PaYHbIMU 1 MOTYNPO3PAUYHBIMYU KPUCTAIAMU M UX
067I0MKaMI OT CBET/IO->Ke/ITOTO /0 KOPMYHEBOTO IIBETa, B KOTOPBIX He HabIofjaeTcsa
3oHambHOCTb. Copiep>xanue U Bapbupyet B mpefienax 55-1262 ppm, Th — 9-391 ppm
(mpun. 2.3). Benmmumupr Th/U-oTHoLIeHNsA BapbupyIT B MIMPOKMX Ipefielax — OT
0.05 mo 1.13. Ina 3epnHa 12.1 6bUIO0 HONTYy4YeHO OYeHb BbICOKOe 3HaueHme Th/U-
orHomenns, pasHoe 9.30. ITo pesynbratam U-Pb-matnpoBanus cemn sepen b6aapene-
uta (12 Todyek) OBIT MONTyYeH KOHKOPAAHTHBI BO3pacT, paBHbIN 139.1+2.6 M/IH J1eT
(puc. 3). [Ina nATHaALUATH 3epeH, He MCIONb30BAHHBIX NIPY IIOCTPOEHNN KOHKOPANI,
OBLI TOJTy4eH BO3PACT, O/IM3KMIT K KOHKOPJLAHTHOMY, OJTHAKO BCE 9TU 3epHA XapaKTepu-
3YIOTCA BBICOKOJ IMCKOPJAHTHOCTBIO.

B mpo6ax u3 rpaHOAMOPUTOB HAAXAHCKO20 KOMNAEKCA MPOaHATM3VPOBAHHbIE
IVPKOHBI NPeICTaBIeHbl IPO3PAYHBIMY UANOMOP(HBIMYU JIMHHOIPU3MATNIeCKIIMMI
Kpuctannamu. IIBeT BapbupyeT OT CBETIO-XKENTOro Jo KopuyHesoro. Ha karopmonro-
MUHECLIEHTHBIX 1300pakeHMsAX (mpul. 2.4) KpUCTAIOB LMPKOHA HabIIOaeTcsl OT-
YyeT/MBas MarmaTuyeckas 30HAAbHOCTb. IIpofaTupoBaHHbIe LMPKOHBI XapaKTepu-
3YIOTCA OTCYTCTBMEM CYIECTBEHHOTO BO3JENICTBYUA BTOPUYHBIX NPOLECCOB HA ypaH-
CBUHIIOBYIO0 M30TOIHYI0 CUCTEMY, IPaKTMUeCK! BCe IONy4eHHble 3HaueHus Bo3pac-
Ta KOHKOPJAHTHbI (COBIIAJAIOT 11O HE3aBUCUMbIM M30TONHBIM cucTeMaMm 2%Pb/2*8U
u 207Ph/2357)),

Po2080006mank060-6uomumosoiii eparoouopum (maccus Kob6sapw) (o6pasey; 8605/1).
Copep>xaHne ypaHa 1 TOpHA BapbupyeT B Ipefienax oT 252 1o 612 r/Tm ot 112 go 402 r/T
coorBeTcTBeHHO. Bermunupl Th/U-oTHOLIEHN BapbUpyIOT B IIMPOKMX IIpefie/lax — OT
0.32 1o 0.68 (mpu. 2.4). Ilo pesynbraram U-Pb-pgarupoBanus Bcex ABEeHAALATH 3epeH
LMPKOHA GBI/ IIO/Ty4eH KOHKOPJaHTHBII BO3pacT, paBHbL 84.8 + 1.1 MyIH JteT.
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a 206Pb/238U 6
8605/1 8608/16
0.0142} n=12 0.0145] n=11
0.0138
0.0134 0.0135
0.0130
0.0126 0.0125
84.8+1.1 MJIH JteT -8+1.2 MIH €T
0.0122 CKBO =013 CKBO=0.114
BepO}ITHOCTL.= 0.72 0.0115 Bepostaocts = 0.74
0.011%.06 0.08 0.10 0.12 ’ 0.02 004 0.06 0.08 010 0.12 0.14

207Pb /235U

Puc. 4. U-Pb-pguarpaMmbl ¢ KOHKOpMeli sl IPOaHa/IM3MPOBAHHBIX LIUPKOHOB 13 IOPOJ, HASIXaHCKO-
0 KOMIUIEKCA: @ — POroBOOOMaHKOBO-OMOTHUTOBBII IrpaHOAMOpuT, MaccuB Kobsaps (o6paser; 8605/1); 6 —
6110TUT-POroBOOOMAHKOBBIIT rpaHOAOpuT, Maccus Ceetblil (06paser; 8608/16). CocTaBneHo aBTOpaMu

Buomum-po208006marnkoswiii eparoduopum (maccus Ceemnuviii) (o6pasey, 8608/16).
CopeprkaHne ypaHa 1 Topus Bapbupyet ot 172 go 533 r/t u ot 85 5o 367 r/T cooTBeT-
cTBeHHO. Bermmunupl Th/U-oTHOLIEHNS BappUpYIOT B IIMPOKKX Ipefenax, ot 0.50 o
0.73 (mipui. 2.4). ITo pesynpraram U-Pb-naTupoBanmus oguHHaLATY 3epeH LUPKOHA ObLT
[O/Ty4eH KOHKOPAAHTHBIN BO3pacT, paBHbIl 85.8 + 1.2 miH jet (puc. 4, 6). OfHo 3epHO
MMeeT BO3pacT JpeBHee PacCIMTaHHOTO KOHKOPAAHTHOTO U, BO3MOYXKHO, OBIJIO 3aXBave-
HO 13 BMELAOLIVX TOJILI.

6. IlerporeoxnmMmyeckasd XxapakTepyucTUKa Mopoy,

IlokasaTenu comepskaHMs MEeTPOTeHHbIX OKCUIOB U 3/I€MEHTOB-IIpMMecell IpuBe-
JieHbl B IpuiokeHny 2.5°. [l oCTpoeHust KnaccuUKalIOHHBIX ¥ FPYIVX AMarpaMmm
VICIIOJIb30BAHBI MaTepyajbl aBTOPOB 1 B MEHbIIIEN CTeIleHN ONyO/INKOBaHHbIE TUTEpa-
TypHble fanuble (Kysnenos u fip., 2008; JIusay u ap., 2000).

Ha xmaccuduxanuonnoit guarpamme (K,O +Na,O) — SiO; (puc. 5, a) puryparns-
Hble TOYKM COCTABOB IIOPOJ; PAHHEMETOBOIO MAaHJBIYAaHCKOTO KOMIUIEKCA pacIosara-
I0TCS B IIOJISIX TIOPOJ, OCHOBHOTO M CPeHEr0 COCTaBOB YMEPEHHOI LIe/I0OYHOCTI, 00pa-
3yd TPEeHJ OT MOHI0rab6po mo MoHuomuopuros. Copepskanue SiO; B HUX BapbupyeT
oT 46.7 1o 55.6%. Ilo3gHeMeNnOBOI HaAXaHCKUI KOMIUIEKC XapaKTePU3YeTCA CPeHUM
¥ KMCTIBIM cocTaBoM nopof (SiO; — 51.4-68.4 %) HOPMaIbHOTO ¥ YMepPEHHO-IIIe/I0YHO-
ro psapgoB. Ha TAS-gmarpaMMe TOYKM X COCTaBOB 00pa3yloT iBe IPYIIIIbI, OTBEYAIOIye
IIepBOII ¥ BTOPOIT pa3aM BHeIpeHus. VIX cocTaB OT/IMYaeTCA CofepKaHneM KpeMHe3eMa
(Si0;) — 51-58 1 62-68 % COOTBETCTBEHHO, IIPM 9TOM O0JIee KIC/Ible Pa3HOCTI Ha (POHe
OTHOCUTE/TBbHO TIOHVDKEHHOI CyMMBI Iienodert oboramensl K,O, 4To oTpa)keHO Ha Jya-
rpamme K,O — SiO; (puc. 5, 6).

3 TlpunoxeHue 2.5 MOXHO HAlITU II0 3/7€KTPOHHOMY ajpecy: https://escjournal.spbu.ru/article/
view/9273/7892. IlpunoxkeHue faHO B aBTOPCKON pellaKIuIL.
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Puc. 5. Inarpammbl (Na,O +K,0) — SiO; (a) monst coctaBoB 1o (Ilerporpadumuecknit Kopexc. ..,
2009); K,O — SiO; (6) no (Peccerilo and Taylor, 1976) myst MHTpy3UBHBIX HOpOf HsranHCKoI BIIajyiHBbI.
Touky cocTaBOB: | — MaHABIYAHCKOTO, 2 — HAsAXaHCKOT0, 3 — OMCYKYaHCKOTO KOMIIIEKCOB. JI/is cpaBHe-
HYA OKa3aHbl [OJIA COCTaBOB BynTKaHuToB Oxorckoro cekropa OUBII no (Tuxommpos, 2018)

Toukm cocTaBoOB MOPOJ, MO3THEMETIOBOTO OMCYKYAHCKOTO KOMIUIEKCA IPYIIINPYIOT-
sl IPeMMYILeCTBEHHO B IIOJIAX /IEMIKOTPAaHUTOB HOPMAaIbHOM ¥ YMepeHHOI! 1IeJI0YHOCTH
¢ comep>xanmeM SiO,, paBHbIM 69.5-81.5 % (mpeobmagaet 76-77 %).

ITo cootnomenno K,O u SiO, mopoas! paccMaTpuBaeMbIX KOMIIEKCOB OTHOCATCSA
IIPeVIMYIeCTBEHHO K BBICOKOKA/IIEBOII I B MEHBIIIell CTETIeH! K YMepeHHOKaIMeBOIl 13-
BECTKOBO-IIIeJIOYHOI CepUN C IIeTIOYHOCTbI0 HATPMEBOTO U Ka/lMeBO-HATPUEBOrO TUIIA
(NayO/K;0 pns xkucnbix nopog cocrasnsiet 0.6-1.2; pnst cpepuux — 1.6-4.3; 11 0CHOB-
HBIX — 2.7-3.2).

Ha BapuanmoHHbIX fuarpamMmax Xapkepa (puc. 6) Ijsi U3y4eHHbIX IIOPOL, C POCTOM
copiepkanus SiO; cHmxkatorcsa KoHueHTpaunn TiO,, FeOgs, MgO, CaO, P,Os 1 Bospac-
raroT konneHTpanuy K,O. Conepxanne Al,O3 B cyOiienoynsix raboponsax MaHgbIYaH-
CKOTO KOMIUIeKca 0OHapyX1BaeT HEKOTOpbIit pazbpoc (ot 12 go 17.5 %) 6e3 ABHOI KOp-
penanuu c cogep>xanueM SiO,. B mopopgax kucmoro cocrasa ¢ poctoM SiO, mosns rimHo-
3eMa yObIBaeT. TOUKM COCTABOB IIOPOJ pa3HbIX (a3 BHEAPEHM HASXaHCKOTO KOMITIEKCa
00pa3yIoT Ha BCeX AMarpaMMax IoJjis, COOTBETCTBYIOLIYE TIOPOJaM IUOPUT-TPAaHOJOP-
TOBOTO ¥ TPAHUTHOTO cOoCTaBa. [lepBoe 13 HUX MepeKPHIBAETCS C IIOJIEM COCTABOB ITOPO,
MaH/BIYaHCKOTO KOMIIZIEKCA, BTOPOe — 00pa3yeT eMHBI TPEH[, C MOPOJaMyU OMCYK-
YaHCKOTO KOMIIJIEKCa Ha BcexX AuarpaMmmax, kpome Na,O — SiO,. Konnentpanusa Na,O
IIOKa3bIBaeT Ca0yI0 MOJIOKUTENIbHYI0 Koppensauuio ¢ SiO, B MHTepBanie KpeMHEKUCTIOT-
HOCTH OT 45 110 67 %, a Ipu KPeMHEKICTIOTHOCTH CBbIle 67 % — oTpuiarenbHylo. Ilopo-
IbI MaHABIYAHCKOTO KOMIUIEKCa OT/IMYAIOTCA NOBBIIIEHHBIM copepkanneM 11O, nm MgO,
a TIOPOJIBI BTOPOIT a3bl HASTXAHCKOTO KOMITTIEKCa — 6ojiee BBICOKMMU KOHI[EHTPALVsIMU
FeOypm, CaO 1 MgO B cpaBHeHUN ¢ cocTaBOM BynkaHUTOB Oxorckoro cekropa OYBII.

PaccmatpuBaemble IOpOAbl MMEIOT YMepPeHHbIe, IO BBICOKUX, CyMMapHble 3Haye-
HUS COTlep>KaHus peKo3eMebHbIX anmeMeHToB (P39), nx cymMMa BapbupyeT B IIMPOKKX
npepenax. Hanbompumit pasépoc 3HaueHU CyMMapHBIX KOHIjeHTparuit P39 xapakre-
PeH [/ MOPOJ, MAaHABIYAaHCKOTO KOoMIITIeKca — 97.7-252.4 1/T; 11 TpaHOGMOPUTOB Ha-
AXaHCKOTO KOMII/IEKCA U [T YIbTPaKUCIIBIX IEJIKOTPAaHUTOB OMCYKYaHCKOTO KOMIIZIeKca
oH MeHble — 101.9-154.5 n 162-269 r/T cOOTBEeTCTBEHHO. [I711 MOPOJ, B 1LI€/IOM XapaK-
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TepHbI QPAKIVIOHNPOBAHHBIE CIIEKTPbI Pac-
npenenenuss P39 (puc. 7) ¢ oboramieHuem
B JIETKOI U OOeTHEHVEM B TSKENOi 4acTsX.
CnexTpnl pacupenenennus P39 pna mopop

SNSRI

\\\‘\\\\\\\\\\\ii\i‘:i\:;‘:

MaH/BIYaHCKOTO KOMIUTEKCA OTIMYAIOTCS
cmab0 BBIPaXKEHHOI IIPEMMYIIEeCTBEHHO OT-
puarenbHoil Eu-aHomanuel, KpaiiHe pefi-
Ko Habmofaercss cmabas MOMOXKNUTeNbHAs
anomamusa (Eu/Eu*=0.78-1.14). Ta66pou-
OBl HECKONMbKO Oosee (DpaKLMOHMPOBAHBI
(Lan/Ybn=6.01-15.70) B cpaBHEHUM C MOH-
nomuoputamu  (Lan/Ybn=4.14-4.66). [ns
ITOPOJ, HasIXaHCKOTO KOMIUTEKCa MpK CoXpa-
HeHMM OOIeil TEeH[eHLMM paclpene/leHNs
P39 (Lan/Ybn=5.14-13.86) B paBHOIT CTe-
IIeH) XapaKTepHa KaK IT0JIOXKUTEe/IbHas, TaK
M OTpULATeNbHAsI CTab0 BhIpaKEHHAsI eBPO-
nuesast anoMamus (Eu/Eu*=0.73-1.17). Pacnpenenenus P339 B nefikorpaHuTax OMCyK-
JaHCKOTO KOMIUIEKCA OT/INYAIOTCS OT OCTA/IbHBIX O/IM3KUM K TOPM3OHTAIbBHOMY pacIpe-
neneHuo B TspKenoit yacTu (Lan/Ybn=2.76-11.18) u 601ee ry60KOIi IPKO BBIPaXKEHHOI!
otpuuatensHoit Eu-anomanuert (Eu/Eu* =0.03-0.18).

Cnaiiznep-ayarpaMMbl IOPOJ, METOBBIX MHTPY3MBHBIX KOMIUIEKCOB (puc. 8) oTpaxka-
10T o6oraileHne KPyITHOMOHHBIMI JTUTOPIUIbHBIMY 37IeMEHTaMM OTHOCUTEIBHO BBICO-
KO3apANHBIX, I BCeX MOPOR HabmopaoTcss MakcuMyMsl Pb, Th-U, muaumyms Nb, Ta,
P, Ti pa3Holt MHTeHCUBHOCTU. []/11 IOPOZ, MaHIBIYaHCKOTO KOMII/IEKCA, KpOMe TOTO, Xa-
PaKTepHBI IIVPOKJE BapUalyyi B COREPXKaHNM TPAaH3UTHBIX 3JIEMEHTOB, YTO MOXKET CBU-
IeTeNbCTBOBATH O HEPABHOMEPHOCTH II/TaBIEHVSI MCTOYHMKA WK (1) PasIMuMsX B MeXa-
HusMe (ppakuyoHupoBaHys. [/ cepuy B LIeJIOM C ITOBBIIIEHUEM COfiep>KaHUsA KpeMHe-

[Mopona/xounput
[e)
;_l e

O e B Sm’ Ga

Ace” ' Na""Eu Tb Lu

Puc. 7. XoHApUTHOPMUPOBAHHbIE pacIipe-

menenus P39 (McDonough and Sun, 1995): 1 —

MOHIOAVMOPUTSL, 2 — ra66pONIbl MAHBIYAHCKO-
IO KOMIIZIEKCA

Dy Er_ Yb
yHorTm
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Rb K ThU NbTa La CePb P SrN dHer TlsmEuG dTbDyY YbLu v Ni Cr

Puc. 8. Cnaiifiep-guarpaMma i IOPOJ, MaHJBIYaHCKOIO, Ha-
SIXaHCKOTO M OMCYKYaHCKOTO KOMIIIEKCOB, HOPMUPOBaHHBIX Ha
N-MORB (Sun and McDonough, 1989)
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Puc. 9. Tnarpammer: Fe;O5t/(Fe;Ost + MgO) — SiO; (a); Na,O + K,0 - CaO — SiO, (6) mo (Frost et al.,
2001) f/1s1 TPaHUTOMAOB HasixaHCKOTO (1) 1 oMcyk4aHCKoro (2) komiuiekcos. IToss rpanutos 1o (Jly4dmii-

Kas ¥ ap., 2017): a — xopamnbepckoro I-tumna, 6 — A-tuna. ITomna rpanntongos: C — M3BECTKOBUCTBIX,
AC — 11e/109HO-113BeCTKOBUCTBIX, CA — M3BECTKOBO-IIEIOYHBIX, A — II[€IOYHBIX

3eMa XapaKTepHO pas3/yuyue B IOBeLEeHUN KPYITHOMOHHBIX TUTOGNUIOB: HakomieHue Rb
u K Ha done peskoro cHmkeHus Sr; obeHeHNe TPAKTUIECKU BCEMM d/IEMEHTAMM-TIPI-
MecCsIMH, 3a MCKIIOUYEeHMEM HalMeHee MOJBIDKHBIX TsDKenblx P39, a Takke yBenudeHne
copepkanuit U n Th. Hanbomnee MHTEHCHBHOE CHIDKEHME KOHIIEHTPAL[UIT OTMEYAeTCs
ms Ti, Eu, P u korepentHbIx anementos (V, Ni, Cr).

H1s1 oTHeCeHMA TPAHUTON 0B HAAXaHCKOTO ¥ OMCYKYaHCKOTO KOMIITIEKCOB K ITeTPO-
TeOXVIMIYECKOMY TUITY TPAaHUTOB IIPMMEHEH P AMarpaMM C JMCIONTb30BaHMeM Kak ITe-
TPOTEHHBIX, TaK U PeAKuX 37meMeHToB (puc. 9, 10). Cormacuo knaccudukanuu b. P. Opo-
cra ¢ coaBTopamu (Frost et al., 2001) (puc. 9) rpaHUTON/BI OMCYKYaHCKOTO KOMILIEKCa
orHocATcs k kenesuctoiM (Fe* =FeOtot/(FeOtot+ MgO)=0.83-0.98) (cMm. puc. 9, a),
a HasXaHCKOIO — IIPeVMYLIeCTBEHHO K MarHesuanbHbIM (Fe*=0.67-0.78) mwjenouno-
M3BECTKOBUCTBIM U B MEHbIIIEll CTeNeHN M3BECTKOBO-IIENIOYHBIM 00pasoBaHmsIM (CM.
puc. 9, 6). ITpu 9TOM NIeMIKOrPaHUTBI OMCYKYaHCKOTO KOMIIIEKCA pacIIoNaralTcs B IIoJe
COCTaBOB I'PAaHUTOB A-THUIIA.

Ha puarpamme Al,03/(Na,O+K,0) — ALOs5/(CaO +Na,0 +K,0) (puc. 10, a)
(Maniar and Piccoli, 1989) Toukn cOCTaBOB MO3[HEMETOBbIX TPAHUTONUOB HAsIXAH-
CKOT'O ¥ OMCYKYaHCKOTO KOMIIJIEKCOB HaXOAATCA B II0JIe PACIIPOCTpPaHeHNA TPaHUTOB
I-Tuma, npu 3TOM HOPOAbI OMCYKYaHCKOTO KOMIIZIEKCA OTHOCATCA K IepalioMUHMe-
BBIM, a HasIXaHCKOTO — K MeTa/lIOMMHMEBBIM 00pa3oBaHMAM. TakKe Ha AuMarpaMme
Pb — SiO; (puc. 10, 6) (Chappell and White, 1992) Toukn cocTaBOB TPaHUTOUOB Ha-
SAXAHCKOTO U OMCYKYaHCKOTO KOMIIJIEKCOB COOTBETCTBYIOT TPeH [y TPaHUTOB [-Tura.

Ha guarpammax mns guckpumuHaium rpanntoB A-tuma (Whalen et al.,, 1987)
JIEIKOTPAHNUTBl OMCYKYaHCKOT'O KOMIUIEKCa OOHapY)XMBAIOT CXOJCTBO C JAaHHBIM TU-
IIOM I'PAaHUTOB. B mepBylo odepeAb MOBBIIMIEHHOI! JKe/l1e3MICTOCTDIO, YTO OTPA)K€HO Ha
mnarpamme FeOt/MgO — (Zr+Nb+Ce+Y) (cm. puc. 10, 2). ITo cooTHOImeHMIO Mapa-
meTpoB (K;0 +Na,0)/CaO — (Zr+Nb+Ce+Y) (cm. puc. 10, 8) 4acTh IrpaHUTONU[OB
OMCYKYaHCKOTO KOMILIEKCa COOTBETCTBYET BBICOKOAM (P epeHIIPOBaHHBIM IPaHUTaM
[-Tuma.

JUCcKpYMMHAHTHBIC [UArpaMMBbl JIsI PEKOHCTPYKIUY TeOfRMHAMUYeCKuX obcra-
HOBOK (pOpPMMPOBaHNSA M3Y4EHHBIX KOMIIIEKCOB IOCTPOEHBI Ha OCHOBE COJEpKaHN
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Puc. 10. Ouarpammsr Al,O3/(NayO +K,0) — AlLO3/CaO +Na,O + K,0 (a) mo (Maniar and Piccoli,
1989); Pb — SiO; (6) no (Chappell and White, 1992); (K,O +Na,0)/CaO — (Zr+Nb+Ce+Y) (8); FeOt/
MgO — Zr+Nb+Ce+Y (e) mons mo (Whalen et al., 1987).

FG — ¢dpaxunonnpopannsie rpannthl, OFG — Hedpakumonnposannsie rpannThl M-, I- u S-tunos. ®ury-
paTUBHbIE TOYKM COCTAaBOB IPAHUTOMIOB: I — HAAXAHCKOTO, 2 — OMCYKYaHCKOTO KOMIITIEKCOB

B HMX 97meMeHTOB-npuMeceit (puc. 11). Ha puarpammax [Ix.IIupca ¢ coaBTopammu
Rb — (Y+Nb) 1 Y — Nb (Pearce et al., 1984; Pearce, 1996) ¢uryparuBHble TOYKI
COCTaBOB I'PAaHUTONIOB HASIXaHCKOTO KOMIIIEKCA MPEUMYILeCTBEHHO PacIloaralTcs
BHYTPMU IO/ TPAHUTOB BYJIKAHNYECKUX YT, TOYKU COCTABOB I'PAHUTONOB OMCYKYaH-
CKOTO KOMII/IEKCa TPYIIIMPYIOTCS B 00/1aCTU MEX/Y ITOISIMM TPAHUTOB BYJIKAHUYECKUX
AYT U BHYTPUIUINTHBIX IpaHuTOB. Ha nuarpamme Zr/Y — Nb/Y (puc. 11, 8) Touku co-
CTaBOB rabOpoON0B MaHABIYAHCKOTO KOMITIEKCA TATOTEIOT K TMHNUM MAaHTUITHON KOp-
pensanuy, coegunsiomein Touku N-MORB u OIB, u pacnonaraioTcs B Iojie COCTaBOB
OCTPOBOAY)XHBIX 0a3anbTOB. Bapuanuy comepskaHust 971eMEHTOB IIpUMeceil [l U3y-
YeHHBIX KOMIUIEKCOB OTPAXKAIOT Pa3IUYMsI COCTABOB POJOHAYATBHBIX MATMATNYECKIX
ouaros. Ha gmarpamme Th/Yb — Nb/Yb (puc. 11, ¢) TOUKM COCTAaBOB HOPOJ, KaXXJOTO
YIX HUX 00pasyIoT OT/ie/IbHOE II0JIe, PV 9TOM TOYKM COCTABOB HAsSXaHCKOTO U YaCTUY-
HO MaH/[bIYaHCKOTO KOMIIJIEKCOB IPYIIIIUPYIOTCS B II0JIe COCTABOB BYIKAHUTOB paHHeI!
U cpefHelt craguit Bynkanusma O4BII.
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Puc. 11. Quarpammer Rb — (Y +Nb) (a); Nb — Y (6) mo (Pearce et al., 1984) s mo3gHeMenoBbIx
IPaHUTON/IOB HAXaHCKOTO M OMCYKYaHCKOTO KOMIUIEKCOB, Zr/Y — Nb/Y (6) st rab6ponsioB MaH/bI9aH-
CKOTO KOMIUIeKCa (OTMe4YeHO MoJIe COCTaBOB OCTPOBOAYKHBIX OasanbroB (TypkuHa, 2014)); Th/Yb — Nb/
Yb (2) (oTMedeHO mO/Ie COCTABOB BYIKAaHUTOB paHHel! u cpenHeit craguu Byakannsma OYBII mo (Akinin
and Miller, 2011)).

PM — npumuryBHas ManTus, OIB — okeannyeckue octposa; MORB — cpenHHO-0OKeaHMYeCKIE XPeOThI
1o (Sun and McDonough, 1989)

7. O6¢cyKeHne pe3yibTaToB

VHTpysuBHbIe 06pa30BaHNA METTOBOTO BO3PACTa, IPUYypPOUYEHHDIE K CEBEPHOI JaCTI
Basnbireraano-Cyroiickoro mporu6a, popMupoBaich B I0C/IeL0BaTeTbHOM 9BOJTIOIMOH-
HOM PATY MarMaTH4YecKIX KOMIIIEKCOB CTPYKTypbl OMcyKk4yaHCKoro pudTa. HauampHbrit
aTan GOpMUPOBAHNUA PUPTOTEHHOI CTPYKTYPbI MapKUpyeTcs 00pa3oBaHUeM JaeK rad-
OpONJOB M IMOPUTOB MaHIBIYAHCKOTO KOMIIZIEKCA, BCKPBITBHIX B 3aIIaTHOM 0OpaM/IeHnn
Basnbireraano-Cyroiickoro nporn6a. VIx Bo3pacT, COIIaCHO IOTYYeHHBIM JaHHBIM, CO-
craByAeT 145-139 MIIH JIeT ¥ COOTBETCTBYET TUTOHCKOMY APYCY IO3IHEN 0Pl — Ba/IaH-
XKMHCKOMY paHHero Mena (cM. tabmmiy). Takum o6pa3oM, BHeIpeHMe MaHIBIYaHCKUX
laeK TIpeIecTByeT 00pa3oBaHMIO BYJTKAHUTOB aCKOMBANHCKOTO KOMIIZIEKCA, PACIIONo-
YKEHHBIX B OCHOBaHMM paspe3a nporuba, B Koropbix U-Pb-Bo3pacT HMPKOHOB OLleHUBA-
erca B 134.6 £ 1.3 miH et — BamamwkuH (Akinin and Miller, 2011). ITo reoxummdyeckum
XapaKTEPUCTUKAM IIOPOJIbI MaH/bIYaHCKOTO KOMILIEKCA CXO/JHBI C IPOJYKTaMy KaK BHY-
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TPUIUINTHOTO, TaK U HAICYONyKLIIMOHHOTO MarMaTi3Ma, O YeM CBUJIETe/IbCTBYET XapaK-
Tep pacrperieNieHys 31eMeHTOB-IIPYMecell.

IoBbimennsle cpegHme 3HaueHMsA cyMmbl K,O+Na,O orTimyaroT mopopsl okpa-
MHHO-KOHTVHEHTA/IbHBIX BY/IKAHMYECKMX IIOSICOB aH[AMIICKOTO THUIIA OT BY/IKAHWUTOB
ocTpoBHBIX AyT (Akinin and Miller, 2011). Ha TAS-gnarpaMMe TOYKYU COCTaBOB M3y4YeH-
HBIX KOMIUIEKCOB IPYIITMPYIOTCS BOMM3M IPAHNUIIBI [I0JIel HOPMATBbHOTO 1 CYOIIIeI09HO-
TO PSAMIOB, YTO TAKXKe XapakTepHO /i apdysusos OUBII (puc. 5, a). [I/11 u3y4eHHbIX Me-
JIOBBIX MHTPY3UBHBIX NOPOJ banbirerdano-Cyroiickoro mporuba ¢ yBenmueHueM KpeM-
HEKUCTOTHOCTY HaOIIofaoTcs obliee oboraiieHne KPYIHOMOHHBIMI TUTO(MVIbHBIMU
37IeMeHTaMJ OTHOCUTE/IbHO BBICOKO3aPATHBIX, OTHOCUTEIbHO BBICOKIE KOHIIEHTPAIUN
cBMHIA, yBenmnueHre Nb-Ta-aHoManuu 1 MuHMMabHbIe KOHLIEHTPALIM KOTePEHTBIX
3/IEMEHTOB, YTO XapaKTePHO /I M3BECTKOBO-IE/IOYHBIX CepUll OKpAaNHHO-KOHTMHEH-
TaJIbHBIX (9HCHAINYIECKNX) AYT ¥ aKTUBHBIX KOHTVHEHTA/IbHBIX OKPaNH.

[TocnegoBaTtenpHOE BHEf[peHE TPAaHUTONIOB HASAXaHCKOTO I OMCYKYaHCKOTO KOM-
IUIEKCOB IIPOMCXOANT, BEPOSITHO, BCIENCTBUE AKTMBU3ALUM MarMaTy3Ma, CBA3aHHOI
¢ popmuposanrem OUBII. JJlaHHOe NpeAnono>keHre OCHOBAaHO Ha VI30XPOHHOCTY 00-
pa3oBaHUA 'PAaHUTONOB HAsIXaHCKOTO U OMCYKYaHCKOTO KOMIUIEKCOB 1 aKTMBHOTO Mar-
MartusMa, cBsgzaHHoro ¢ ¢popmuposanyreM OYBII, KOTOpBIL, yuuTbIBas MacIITaObl €ro
npossnenus (bensiit, 1994; Kotnsap un Pycakosa, 2004; Tuxomupos, 2018; u T..), He MOT
He OTPa3UTbCA Ha CBA3AHHOI C IIOSICOM CTPYKTYpe.

[J11 TpaHOVOPUTOB HASIXaHCKOTO KOMIUIEKCA IIO/TydeHbl 3HaYeHNsA Bo3pacTa 84-
85 MH 71eT (caHTOH). Bo3pacT nejikorpaHuTOB OMCYKYaHCKOTO KOMITIEKCA OLJeHMBACTCS
Kak 81.69+0.81 miH et (Kysnenos u ap., 2008). Ilerporeoxummdeckne XxapaKTepucTu-
KI TPaHUTOUIOB 3TUX KOMIIJIEKCOB O3BOJIAIOT OTHECTHU UX K TpannuTaM [-tuma (Chappell
and White, 1992; Frost et al., 2001). ITpu 5TOM 7e/IKOrpaHUTBI OMCYKYaHCKOTO KOMIIIEK-
ca SABJIATCA NepanoMuHueBbIMU (cM. puc. 10, a), YTO paHee CYUTAIOCh XapaAKTEPHOI
Jeproli rpaHuToB S-Tuma. OgHaKo B MOCIefHIe rofbl aBTopamu paborsl (Clemens et al.,
2011; Chappell et al., 2012) nokasaHo, 4T0 cepuy TPaHUTOB [-THIIa ComepIKaT mepanoMu-
HIeBble Pa3HOCTY HaPAAY ¢ 60jIee MapuIecKMMIU MeTaTIOMMHIEBbIMIL. Tak, Ha iuarpam-
Me Pb — SiO; rpaHUTONIBI HASIXaHCKOTO ¥ OMCYKYaHCKOTI'O KOMIUICKCOB C/IEYIOT TPEHY
rpaanToB I-tuma. Hapsagy ¢ sTuM IIe/109HO-M3BECTKOBBII [0 1LIeI0YHOTO, XKe/Ie3UCThIi
BAJIOBBIII COCTAaB, BBICOKVE KOHLCHTPALVMM KPYIHOMOHHBIX JTUTOMUIbLHBIX, BBICOKO3a-
PASHBIX PeJKO3eMe/IbHbIX 57IeMEHTOB (3a MCK/II0YeHVeM eBPOI) ¥ HU3KOe COofepKa-
Hue Sr B JISVIKOTPaHUTAaX OMCYKYaHCKOTO KOMIUIEKCA TUIVMYHBI JJIA TPaHUTOB A-THIa
(Tpebennnkos, 2014).

Hanbonee BeposTHON reofMHAMMYECKON OOCTAHOBKOJ (OPMUPOBAHMS BBICOKO-
Ka/IMeBBIX IIe/I0YHO-M3BECTKOBBIX ¥ MI3BECTKOBO-IIE/IOYHBIX TPAHUTONOB [-THma sB-
NsieTCst 00CTaHOBKA KOHTMHEHTaIbHOI okpamHbl aHmuiickoro tuma (Ruks et al., 2006;
Cheong et al., 2002; Shaw et al., 2014; u gp.). CXOCTBO XapaKTepUCTUK U3yIeHHBIX HO-
pox ¢ Bynkanutamu OYBII orMedaeTcsa B cofepKaHUM METPOTEHHBIX 3/1€EMEHTOB, 4TO
orpaxeHo Ha TAS-pguarpammax (puc. 5, 6), a Takxe sJieMeHTOB-IIpuMecelt. Touku cocra-
BOB I'PaHUTON/IOB HASIXAaHCKOTO KOMITTeKca Ha guarpamme Th/Yb — Nb/Yb (puc. 11, 2)
TPYIIMPYIOTCS B IOJIe COCTABOB BY/IKAHUTOB PaHHeN U CpefHell CTafiuy BYIKaHM3Ma
OYBII. Ha guarpammax J[x. [Tupca Rb — (Y +Nb) 1 Y — Nb (Pearce et al., 1984; Pearce,
1996) (puc. 11) ¢purypaTuBHbIe TOUKM COCTAaBOB IPAHUTONIOB HASIXaHCKOTO KOMILIEKCa
IIPeVIMYIeCTBEHHO PACIIONATAIOTCA BHYTPU IO/ TPAHNTOB BY/IKAHNYECKNX YT, TOUKI
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COCTaBOB TPAHUTONIOB OMCYKYAaHCKOTO KOMIUIEKCA TPYHIMPYIOTCA B OO/IACTI MEXAY
HO/IAMY TPAaHUTOB BYITKaHMYECKUX AYT U BHYTPUIUIMTHBIX TpaHuToB. Ilogo6HOE pacmo-
JIOXKeHVIe TOUeK Ha IIPUBeJeHHbIX AMarpaMMax Tak>Ke CBOVICTBEHHO I'PaHUTON/IAM, 00pa-
3YIOIIMMCS B 00CTaHOBKAX PACTSDKEHNSA U TECHO aCCOLMUPYIOLUM B IIPOCTPAHCTBE WM
BO BpeMeHM C KOHBepreHTHbIMY oKpanHamu (Typkuna, 2014).

8. BoiBojbI

YcTaHOB/IEH BO3pacT HOC/IEHOBATEIbHBIX 3TAIIOB MarMaTN3Ma, C KOTOPBIMY CBSI3aHO
CTaHOBJIEHNE U Pa3BUTHE CTPYKTYpbl banbirbraano-Cyroiickoro pugToreHHOro Iporu-
6a, Ha TIpUMepe ero CeBepHOIT YacTu — HAramHckoit BIagHbl.

HavanpHbii sTan GopmupoBaHuAa CTPYKTyphl OMCYKYaHCKOTO PUQTOreHHOTO
npornba Mapkupyercs o6pa3oBaHUeM JaeK rabOpouIoB U AMOPUTOB MaHIBIYAHCKOTO
KoMIIZIeKca. VIX BO3pacT B COOTBETCTBUM C HOMY4eHHBIMY JTaHHBIMU COCTaBAeT 145-
139 MyH 7teT (TUTOHCKUII APYC MO3/IHel I0pbl — BaJIAHXKMHCKIIL paHHeTo Mena). [eoxim-
MIYecKue 0COOEHHOCTI 9THX MOPOJ, XapaKTePHBI /I M3BECTKOBO-IIeIOYHBIX 6a3asib-
TOB C OTYET/IMBBIM CMellleHJeM IIapaMeTPOB BHYTPUIUINTHOTO M HAACYORLYKIMOHHOTO
MarmaTusMa.

B pesynbrare akTMBM3aLMM MarMaTusMa, CBsA3aHHON ¢ ¢opmuposanuem OYBII,
IPOMCXOAUT HOCTIe[OBAaTeIbHOE BHEPEH)Ee T'PAHNTONIOB HASAXaHCKOTO ¥ OMCYKYaH-
CKOTO KOMIIIEKCOB. 3Ha4eHIs BO3pacTa, nonydenHsle U-Pb-MeTomoM 1o nypKoHy, s
HUX COCTaBIAIOT 84-85 MiH et (caHTOH) U 81-82 MiIH JjieT (KaMIIaH) COOTBETCTBEHHO.
I[Terporpadudecknit cOCTaB ¥ HeTPOreOXMMIYECKIE XapaKTePUCTUKY TPAaHUTONIOB Ha-
AXAHCKOTO U OMCYKYaHCKOTO KOMIIZIEKCOB YKa3bIBAIOT Ha UX IIPUHA/IEKHOCTD K TPaHM-
taMm [-tuna (Chappell and White, 1992) ¢ nposiBieHneM y nocieHNX HEKOTOPBIX IIPK-
3HAKOB A-TuIla TPAaHUTOB.

dopmupoBaHMe TPAHUTONIOB HASIXAaHCKOTO ¥ OMCYKYaHCKOTO KOMIIIEKCOB IIPO-
VICXOIM/IO B 0OCTAaHOBKE PACTSKEHNsA, aCCOLMMUPYIOLIETO B IIPOCTPAHCTBE 11 BO BpeMe-
HJI C CAaHTOH-KaMIIAHCKMM 9TallOM TeKTOHO-MarMaTM4ecKoll aKTMBM3alNM, BbI3BAHHOII
¢dbopmupoBaHyeM Ha 10>kHOM ¢1anre banpirbraano-Cyroiickoro nporuba Oxorcko-Uy-
KOTCKOTO BY/IKAHIYECKOTO TI05ICa.

AHanmuTn4eckne 1CClIefoBaHnA NpoBefeHbl B pamkax pabor OI'BY «BCEI'EM» no
06bexTy «KommnekcHas asporeodusuyeckas (a9poMarHuTHas, adporaMma-creKTpoMe-
TpUdeckas) cbeMKa MacuTada 1:50 000, olieHKa Teo/IorMuecKolt, Teopu3IdecKoil u reo-
XMMUYECKOJ M3Y4EHHOCTU, IOJTOTOBKA I€0I0TUYECKOTO o6ocHoBanua I'III-200 mu-
croB P-56-V, VI (Bansireryanckas mrommaznb) (1-2 stam)» B cocTaBe 001iero mpoekTa
«IIpoBemerne B 2017-2019 IT. perMOHANBHBIX TEOMOTO-CHEMOYHBIX PabOT MaciiTaba
1:200 000 Ha rpymmy nmuctos B npepenax [JanbHeBocToyHoro OO (ceBepo-BOCTOUHBIE
payioHBI)».

ABToppl BBIpaXaT OmarogapHocTb bopucy AnekcanapoBudy MapKOBCKOMY
un Anppero KoncranTnHOBUYY Xyz10/1€10 32 KOHCY/IbTAllUM X KOHCTPYKTUBHYIO KPUTH-
KY, a TaK)Ke KOPPEeKTYpPy CTUNMCTUKY U3NI0KEHNA MaTepuaaa. ABTOPbI IPU3HATETbHBI
Mapune BanentrnHoBHe JIy4uikoil ¥ mo>KelnaBLIEMY OCTaTbCsA HEM3BECTHBIM pelleH-
3€HTY 3a OT3BIBBI 1 3aMeYaHMA 110 COfIEP>)KAHNIO CTATbM, II03BOIUBIINE YIY4LIUTD €e
KauecTBoO.
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The Balagychan-Sugoi (Omsukchan) riftogeneous depression is described by different authors
both as a part of the Okhotsk-Chukotka volcanic belt (OCVB) and as a separate structure.
The unique Dukat gold and silver deposit and many other ore deposits including rare metal,
such as Arylah, Lunnoe, Askold, Mechta, Tidid, Krasin, are associated with this structure. All
mentioned objects are located in the southern part of the depression and from this point of
view are connected with the OCVB structure. Evolution of the Balygychan-Sugoi depression
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is closely related to the stages of magmatic evolution of the region. In the article, these stages
are characterized based on the data from intrusion bodies located in the northern part (Nay-
gain depression). This part is the most outlying from the OCVB and less studied. For the first
time, the U-Pb zircon and baddeleyite dating as well as the description of petrographic and
geochemical composition have been carried out for Mandychan gabbro-diorite and Nayahan
gabbro leucogranite intrusion complexes from the northern part of the depression and for
the Omsukchan leucogranite complex. The Late Jurassic — Early Cretaceous intrusions of
the Mandychansk complex dated as 143-139 Ma marks the beginning of the rift depression
formation. The intrusion of granitoids of the Nayahan and Omsukchan complexes dated as
84-85 and 81-82 Ma correspondently is related with the new stage of magmatic activity, syn-
chronous to the OCVB formation. The petrographic and geochemical compositions of these
granitoids indicate their belonging to the I-type granites, which are typical for extension envi-
ronments, whereas leucogranites of the Omsukchan complex have some features correspond-
ing to A-type granites.

Keywords: Balagycha-Sugoi riftogenic band, intrusive formations, U-Pb dating, petrogeo-
chemical characteristics, granitoids, Northeast Russia.
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