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B cTaTbe paccMaTpuBaeTCsl 3BOJIIOIMS TPAHUTHOTO MarMaTu3mMa A-TUIa B KpUOTEHUHY Ha 3Tarle TeKTOHU-
YyecKoii repectpoiiku EHuceickoro Kpsixka OT IMOCTKOJIJIM3MOHHOM 0OCTAHOBKM K PaHHEN CTaauu pa3BU-
THUSI aKTUBHON KOHTMHEHTAJIbHOM OKpauHbI. [IpencTaBieHbl HOBbIE T€OXPOHOJIOTUYECKHUE U TeOXUMUYe-
CKMe JaHHBbIC MO TpaHUTaM A-THUMa ABYX MacCUBOB — CTPEIKOBCKOTO, OTHOCSIIIIETOCS K IMTOCTKOJIM3UOH-
HOMY NIYIIMXUHCKOMY KoMIUIeKCy (752—718 mutH neT) m SITOOKMHCKOrO, BBIOSJICHHOTO B COCTaBe
TaTapCcKOro KOMITJIeKca, 00pa30BaHHOIO B YCIOBHSIX aKTUBHOM KOHTUHEHTAIbHOM OKpanHbI (711—629 MiTH
net). HoBele U—Pb-u Ar/Ar-reoxpoHoJIOTHYeCKIE TaHHbBIC TSI YKa3aHHBIX MACCUBOB ITO3BOJIMIN COCIH -
HUTh BPEMEHHbIE MHTEPBAJIbI 3TUX IBYX KOMILJIEKCOB U MMOKAa3aTh HEMPEPBIBHYIO BOJIIOLIMIO MarMaTu3mMa
A-THTIa B XOJle TEKTOHWYECKOI IepecTPpOMKM perioHa.

Karouesvie cnosa: rpanutel A-tuna, Enuceiickuii kpsok, U—Pb- u Ar/Ar-reoxpoHOJIOIusI, T€OXUMMUSI,
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B cTtpoennn EHmceiickoro Kpsika — KITIOYEBOIA
CTPYKTYPBHI I0ro-3armagHoro oopamiaeHuss Cuomupcko-
ro KpaToHa, CPeAu IPYrux MarMaTu4eckux oOpaso-
BaHWI TOMUHUPYIOT HEOTPOTEPO30MUCKUE TPAHUTO-
WUIbl, B TOM 4ucJie TpaHUThl A-Tura. Monenu ¢op-
MUPOBaHMUSI TAKUX TPAHUTOB, TOMUMO aHOPOTEHHbBIX
YCJI0BMIi, BKJIIOUAIOT OOCTAHOBKM BOJIU3U KOHBEP-
TeHTHBIX I'PAHUI] IUIUT, KaK IMOCTKOJUIM3MOHHYIO, TaK
M aKTUBHOM KOHTWHEHTaJIbHOI okpauHbl ([1-3] n
np.). Ha EHucelickoMm Kpsike rpaHUThI A-TUIa OTU-
CaHbI B COCTaBE MOCTKOJJIM3MOHHOTO TTYIITUXUHCKO-
ro KOMIUIEKCa, 0Opa30BaHHOIO B MHTepBayie 752—
718 maH net [2, 4, 5], ¥ B cocTaBe TaTapCKOTO KOM-
1iekca, bopMUpoOBaHUE KOTOPOTO pacCMaTpUBAETCS
B YCJIOBUSIX aKTUBHOUW KOHTWHEHTAJbHOU OKpauHBbI
(711—629 moH 71eT) [3, 6], pa3MellieHHBIC B TIpeneiax
LlenTpanbHO-AHTrapckoro TteppeitHa u TaTapcko-
HMimMOuHCKoM cyTypHOIi 30HBI (puc. 1). B HacTos-
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et cTaTbe MpeACcTaBIeHbl HOBBIE TEOXPOHOJIOTNYe-
CKMe U TeOXUMUYECKHUe JaHHBIE 10 TpaHuTaM A-TH-
rna AByX MaccuBoB — CTpeJIKOBCKOTO, HanuboJjiee MO-
JIONOTO W3 TMOCTKOJUIM3UOHHOIO TJIYIIMXWHCKOIO
KOMIUIEKca U SITOmKMHCKOTO, 00pa3oBaHne KOTOPO-
IO IIPOUCXONIIO Ha paHHE CTaAuU Pa3BUTUSI aKTUB-
HOI KOHTMHEHTAJIBHON OKpauHHI [16].

M3ydyeHre MrUHepaJbHOTO COCTaBa MPOBOIUIOCH
C HCIIOJIb30BAaHUEM 3JIEKTPOHHOIO CKaHUPYIOIIETO
mukpockomna “Tescan” MIRA 3 LMU (MI'M CO
PAH, r. HoBocubupck). OnpeneneHue coaepKaHui
IJIAaBHBIX U TP3UC-3JEMEHTOB BBITIOJHEHO C MOMO-
1IbIO MAaCC-CHEKTPOMETPOB — KBaAPYIOJbHOIO Agi-
lent7500ce (IrmoHust) 1 BeIcOKOTO paspeiieHust Ele-
ment2 (I'epmanust) B nabopatopusix UI'X CO PAH
(r. Upkyrck). M3oronnbie aHamu3sl U, Th u Pb
LIMPKOHOB U3 JICKOKPAaTOBBIX TPAaHUTOB (MPOOBI
NeNe A-08-10 m A-08-9-6) CTpelIKoBCKOTO MaccuBa
MOJIyYEHBI C UCTIOJIb30BAHMEM MOHHOTO MUKPO30H/1a
SHRIMP II B Llentpe HxoHa ae Jlerepa B YHUBEp-
cutete Kepruna (r. Ilept, ABcTpanust), cienyss aHa-
JIMTUYECKUM METOIMKaMU, OIMcaHHBIM B [9]. U30-
TormHble aHanu3bl U u Pb B mupkoHax u3 mpoObl
Ne 624 rpanuta SroIKMHCKOIO MacCUBa BBIIOIHS -
JIMCh Ha MHOTOKOJIJIEKTOPHOM MaccC-CIHEKTPOMETPE
“Finnigan” MAT-261 8 UITJ1 PAH (r. Cankr-Ile-
TepOypr), olrcaHue METOIMK JaHO, HaIlpumep, B [7].
M3oTonHbI cocTaB aproHa M3MeEpsIiC Ha Macc-
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60 BEPHUKOBCKASA u ap.

criektpomeTpe Noble gas 5400 dupmbr MukpomMacc
(Aurmus) B UT'M CO PAH (r. HoBocubupck). Meto-
JIMKa 1aTUpOBaHUS ONMCcaHa, HarpuMep, B padote [13].

BmemaroniumMu  mopomaMu il TpaHUTOMIOB
CTpenKOBCKOIO MAacCUBa SIBJISIIOTCS TOJIOMUTHUCTBIE
W3BECTHSIKM C IIPOCIOSIMU KBapL-XJIOPUT-CEPULIUTO-
BBIX CJIaHIIEB, METaMOP(PU30BaHHBIC B YCIOBUSIX 3€-
JIEHOCJIAHIIEBOI (palluy pPEerrnoHajJIbHOTO METaMOop-
¢duszMa, 1 OTHOCSIIINECS K TOKMUHCKOI (TOPEBCKOI1)
cure (NP, ,). Ocobsiii uHTEpPEC B cTpyKTYype CTrper-
KOBCKOTO MacCHBa IIPEACTaBIISIIOT aBTOJMUTEHI, pac-
cMaTprBaeMble B Ka4eCTBE PaHHUX MPOIYKTOB 3a-
TBepaeBaHUsI MarMbl. PazaMmepbl 1 OpMBI aBTOJIUTOB
BapbUPYIOT OT IIOYTU M30METPUIHBIX, He Ooyiece S5—
30 cM B muaMeTpe, 10 BHITSIHYTBIX M YIUIOIIEHHBIX 3J1-
JIMIICOMAOB, BBITSIHYTBIX Kalleib M LIWJIMHAPOB, N0-
cruraomux 0.5—2 M B IONEpEeIHOM CEYSHUU, AJIMH-
HbI€ OCH KOTOPBIX OPUEHTHUPOBAHBI CyOMEpUINO-
HaJIbHO U CyOBEPTUKAJIBHO.

HoMunupyomumMu mopogamMu  CTpeTKOBCKOTO
MacCHUBa SIBJISTIOTCS KPYITHO- W CPETHE3ePHUCTHIC
JIEMKOKPATOBBIE TPAHUTHI ¢ IMMOPGHUPOBBIMU BKpaIl-
JICHHUKaMU KaJIueBOro mojieBoro imara. OHU co-
CTOAT TIPEUMYIIECTBEHHO M3 KaJHEeBOTO IIOJIEBOTO
IIrmaTa M KBapiia, MeHee TTarnokiasa 1 6uotura (1o
10 06. % kaxmoro). KanueBblii moyieBOI LITAT MpeN-
CTaBJIEH OPTOKJIa30M U MUKPOKJIMHOM, MEHee aHOp-
TOKJIa30M, IUIaTMOKJIa3 — aHIEe3WHOM M OJWTOKJIa-
30M. BUOTUT TEeMHO-KOPUYHEBOIO 1IBeTa, C YIIU-
HeHHoi#1 ¢opMoil 3epeH (1o 3 MM), MHOrIA ci1abo
necOpMUPOBAHHBIX, COOTBETCTBYET CHIEPOMWILIN-
Ty, Y 3aMelaeTcsl 00OraleHHbIM KeJIe30M PUMUIO-
JINTOM, OPYHCBUTUTOM W MYCKOBUTOM. AKIIECCOP-
HBIMA MUHEpaJaMHW 3THUX TIOPOI SBJISIOTCS TypMa-
JIUH, GIIOOPUT, LUPKOH, cheH U WIBMEHUT, B
MeHbIIleil crernmeHn Tomas, opTuT-(Ce) M amaTur, a
TaKKe PyTHJI, KCEHOTUM, MOHAITUT U TOPUAHUT-ypa-
HUHUT. UIbMEHUT 3aMeliaeTcs aHaTa30M U JIEMKOK-
ceHoM. Cpenr BTOPMYHBIX M3MECHEHU OTMEYaeTCst
MTeJINTU3AINS, CEPULIMTU3AIMS, aTbOUTU3AIUSI W
XJIOPUTU3ALIMSI.

B MenKo3epHUCTHIX JTeHKOKPATOBBIX TPAaHUTAX U3
aBTOJIUTOB, B OTJIMYUE OT KPYITHO-CPEIHEZEPHUCTBIX
Pa3HOCTEM, KaJMEBbIM MOJIEBOM IUMNAT IPEACTaBICH
CaHUAVMHOM U MUKPOKJIIMHOM. CunepodunT 3amMe-

IIaeTCSd HE3HAUYUTEJIbHO MYCKOBUTOM, XEJIE3UCThIM
punuaoOaIUTOM U OpyHcBUruToM. Cpenu axkiieccop-
HbIX MUHEPaJIOB MPUCYTCTBYIOT MOHALIUT, IMPKOH U
Tona3z, MeHee (hJII0OPUT, TYpMAJIUH U (PTOpanaTur.
MeTtaMUKTHBIE 3€pHa LIMPKOHA HHOTAA COAepXKaT
KaliMbl KCEHOTMMA M acCCOLMUPYIOT C YPAHUHUTOM.
B aTux noponax He BbIsiBI€HbI CDEH U PYTUI, MPU-
CYTCTBYET MarHeTuT, 00Opa3yIollrii cpacTaHUs 3€peH
C WIbMEHUTOM. BTOpUUYHbIE U3BMEHEHUST ITUX TTOPOT
MPOSIBJIEHbI B MEHbIIIEH CTEMEHU.

I'pannTonabr CTpeIKOBCKOIO MaccHBa oboraiie-
Hel Si0, (73.0—75.9 mac. %), K,O (5.6—6.6 mac. %) n
umMeloT Beicokue 3HaueHus1 K,0/Na,O (mo 5.1). Onu
SIBJISIIOTCSL cJlabo mepamoMuHueBbiMu (A/CNK =
= 1.1-1.3), u, commacHo kiaccudukanuu [1], coor-
BETCTBYIOT IIOpOJIaM IIeJIOYHO-M3BECTKOBOl U W3-
BECTKOBO-1IIEJIOUHOII MHTPY3UBHBIX CEpUii, a C yde-
TOM BBICOKUX 3HaueHuii FeQ°%"/(FeQ%™ + MgO),
rpaHuTaM A-Ttuma. BonbIIMHCTBO U3 HUX, COINIACHO
kiaccupukanuu [17], OTHOCITCSI K OKHCJICHHBIM
rpaHuTaM A-TUIIa, JTUIIb OTAEIbHBIC TTPOOBI U3 aBTO-
JIMTOB, MOAOOHO ITOpoAaM M3 APYTUX MAaCCUBOB INIy-
IIMXWUHCKOIO KOMIUIEKCa, K BOCCTAHOBJIEHHBIM I'pa-
Hutam A-tuna. I'paHutounsl CTpelKOBCKOTO Mac-
CHMBa HMMCIOT ONHOTUIIHBIE CIIEKTpbl Ha P3D- u
crnaiimep-guarpaMmax B CpaBHEHUM C IIOpoOAaMu 13
JpYTUX MACCUBOB DIYIIUXWHCKOTO KOMILIEKCa
(puc. 2 a, 6). OHM, KaK ¥ TPAaHUTOUIBI APYTUX MACCH-
BOB 3TOI0 KOMIUIEKCa, UMEIOT CJIa00 MM YMEPEHHO
¢pakLIMOHUPOBAHHBIC CIEKTPbl pacapenaeaeHuit
P35 ¢ pe3skumu oTpuiiaTeabHBIMM aHOMausMu Eu
(Eu/Eu* = 0.10—0.3), a Takxe Sr, Ba, Ti u P. B aBTo-
JINTaX yCTaHOBJICHBI 00JIee BLICOKUE COAePXKaHUS JieT-
KMX 1 HU3KMe Tsokenbix P39, uto ompenensier 6osiee
¢dpakIIMOHUPOBAHHBII XapaKTep UX CIIEKTPOB JIAHTA-
HounoB ((La/Yb)oy = 22.5—52.9, Tonbko B OmHOI
npo6e 11.1)), mo cpaBHEHUIO ¢ MEHEe KPYThIMU IS
cpenHe-KpynmHo3epHUCTbix pasHocteit ((La/Yb)en =
=6.3-24.4).

I'panuTonap! SAITONKMHCKOTO MaccuBa, B OTJIMYNE
oT mnopon CTpeakoBCKOro MaccuBa, 0OOOralleHbl
Al,O5 (mo 14.4 mac. %), UMEIOT MeHee BBICOKUE CO-
nepxanus SiO, (70.4—71.7 mac. %), K, Uu Th u 3Ha-
yenus K,0/Na,O (1.8—2.2) u (La/Yb)cy (9.0—10.9),

Puc. 1. Texronnueckasi cxema EHucelickoro Kpsixka ¢ IoJIOKeHUEeM HEOIPOTePO30MUCKUX IPAHUTOUTHBIX KOMITJIEKCOB, C HC-
nojb3oBanueM ([6—10] u ccbuiku B 3TUX paboTtax). I — rHeiicel, aM(UOOIUTHI, MPAMOPbI, TPAHUTOMIbLI TAPAKCKOTO KOMILIEK~
ca — 1840 muH J1eT; 2 — TeppUTeHHO-KapOOHaTHbIe oTIoXeHUsT — NP, _3; 3 — 0(nonmTOBbIEe, OCTPOBOIYKHBIE KOMITTIEKCHI —
NP,_3, utaruorpanutsl — 697—628 MiH siet; 4 — duniLeBble U TePPUTeHHO-KapOOHaTHbIE Mopoabl, THeiickl — MP—NP,, rpa-
HUTOUIbI KOJJTM3UOHHBIE TEICKOTo KoMIuiekca — 883—867 MJIH JieT; 5 — rpaHUTOUAbI CUHKOJUTU3MOHHOTO asIXTUHCKOT'O KOM -
rutekca — 761—750 miH Jiet (a), rpaHUTBI A-THTA TTOCTKOJUIM3MOHHOTO IIYIIMXMHCKOTO KoMrutekca (752—702 MiH Jiet) (6);
6 — 11eJIOYHbIe U He(EJIMHOBBIE CUEHUTbI, UMOJUTBI, YPTUTHI, TPAXUAOJIEPUTHI, TPaXUda3aibThl, KAPOOHATUTHI, TPAHUTHI A-
THUIIA TATAPCKOTO KOMILJIEKCa aKTUBHOM KOHTMHEHTaJIbHOM oKpauHbl (711—629 MiH sieT); 7 — oUoJIUTbl ppIOMHCKOTO KOM-
wiekca (MP); § — TekToHMYecKUe BB JOCTOBEPHBIE U TIpe/IioiaraeMbie; 9—13 — KnuHeMaTnKa qU3bIOHKTUBHOM TEKTOHUKM:
9 — B30pock! 1 HanBuru; /0 — copockl; 1/ — ycTaHOBJIEHHBIC JIEBOCTOPOHHUE CABUTH; /2 — pa3jioMbl HESICHOM KUHEMAaTUKM;
13 — xpynHeiime pas3noMbl. Yuclia B BBIHOCKaX — BO3pacT, MJIH JIeT: YepHblIit 1iBeT — U—Pb-maHHbIe 110 IUPKOHY (M — MO-
HaIUTY, t — TATAHUTY), OebIil KypcuB — Ar/Ar-ganabie. Lludps B ckoOKax — cChIIKM Ha IUTepaTypHbIe MCTOYHUKU: (1) —
[11]; (2) — [12]; (3) — [2]; (4) — [13]; (5) — [14]; (6) — [3]; (7) — [15]; B KpacHBIX paMKax — 3Ta paboTa.
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Puc. 2. CriexTpsl pacnpenesieHuit peqKo3eMeTbHbIX 3JIEMEHTOB (a) W crainep-auarpaMmsbl 0) 11t TpaHuTOnI0B CTpenKkoB-
CKOTO 1 SAITOAKMHCKOTO MacCUBOB. / — JIEMKOKPATOBbIE TPAHUTBI KPYITHO-CcpenHe3epHucTbie CTpEIKOBCKOrO MaccuBa: (a) ata
pabora, (6) — onyoiMKoBaHHbIe TaHHbBIE (3 MPOOHKI); 2 — JIEKOKpaTOBbIE TPAHUTHI aBTOJIUTOB: (a) — 3Ta paboTta, (0) ormyoau-
KOBaHHbIE MaHHbIE (4 TIPOOKI); 3 — TpaHUTHI SITONKMHCKOTO MaccuBa, 3Ta pabora; 4 — IeMKOKpPaTOBbIe TPAHUTHI IPYTUX Mac-
CUBOB IJIYLLIMXWHCKOTO KOMILJIEKCa, OMyOJIMKOBaHHbIe JaHHbIe (15 npo6). OnyonrkoBaHHbIe NaHHble U3 [2, 12]. ConepxaHust
3JIEMEHTOB HOPMUPOBAHBI K XOHAPUTY 10 [ 18] u k mpumutuBHO#t MaHnTuM 1o [19]. Jlunuu conepxanus Bepxueit (UCC) u

HxHell (LCC) KOHTUHEHTaIBbHOI KOPBI TpuBeneHbI 110 [20].

a Takxke Oosiee BhicOKMe BeamuumHbl Eu/Eu* (0.4).
B 10 ke BpeMsI OHM TaKKe OTHOCSITCS K cabo mepa-
JIIOMMHUEBBIM MOpOJaM IIEJIOYHO-U3BECTKOBOI U
N3BECTKOBO-IIIEJIOUYHON UHTPY3UBHBIX CEPUIT U COOT-
BETCTBYIOT OKHUCJIEHHBIM rpaHuTaM A-tuna. ITopomsl
ASTUX JIBYX MAaCCUBOB MMEIOT OOQHOTUITHBINA XapaKTep
pacrpeaeaeHu, ¢ OJU3KMMU KOHIeHTpanusiMu Ta,
Nb, La, Ce, Hf u Zr 1 moJIOXXUTEeJIbHBIMU BEICOKUMHU
aHoMaiusaMu Rb, HU3KMMM OTpULATEILHEIMUA aHO-
maymmsimu Ba, Sr, P u Ti (puc. 2 6). O’u, BeposITHO,
UMeJIN OJIM3KMe MarMaTu4ecKrue MCTOUHUKU, TIPOSIB-
JISISI CMEIIaHHbIE XapaKTePUCTUKU MPOIYKTOB BEPX-
HEKOPOBOI0 Y HIXKHEKOPOBOTO KOMIIOHEHTOB.

U—Th—Pb-u3oTomnHsie ucciaenoBaHUs MPOBee-
HbI 17151 14 3epeH LUPKOHOB U3 mpoobl A-08—10 mer-
KO3EPHHUCTOTO JIEMKOKPATOBOIO TPaHUTA U3 aBTOJIM-
ta CTpelIKoBCcKOro MaccuBa (tabiu. 1; puc. 3 a, 0).
3epHa LIMPKOHOB CyOMaAnMOMOp(HBIE U UAUOMOPdh-
Hble 10 400 MKM B IJIMHY, IpO3pavyHble WJIN HEIIPO-
3padyHblie, OECILIBETHBIE 10 TEMHO-KOPUYHEBBLIX. Bce
3epHa MMEIOT XOPOIIIO BbIpaXEHHYIO 30HAJbHOCTD,
Habmogaemyto Ha CL- u BSE-n300paxkeHUsIX 1 B OT-
paxkeHHOM cBeTe (puc. 3 0), UTO yKa3bIBaeT HAa Mar-
MaTUYeCKOe MPOUCXOXKIEHUE IUPKOHOB. BobIIH-
CTBO MMEIOT TPELIMHOBATblE METAMUKTHbBIE 00J1aCTH
C HU3KOM OTpaXkaTeJibHOI CITOCOOHOCTHIO. DTH 00J1a-
CTM OKa3aJlUCh OYEHb CUJILHO OOOTallleHHbIMU ypa-
HOM U 2“Pb 1 MCKIIIOYANIUCh MIPU MPOBEIECHUY aHa-
Ju3oB. Y3 20 U30TOMHBIX aHAINW30B, ONWH, MOKa3aB-
I BBICOKOE coaepxkaHue HepamuoreHHoro Pb
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(204 > 1%), 6bUT UICKITIOYECH U3 TATBHEHTITX pacyeTOB.
OcraBiyecss aHAUTUTAYECKUE TOYKM PaCIIOararoTcs
OJu3KO K KOHKopauu. JIs ABeHaalaTM aHaJU30B
cpennuit 28U /2°Pb Bo3pacT, CKOppeKTUPOBAHHBINA Ha
HepaTuOTeHHBIN CBUHEI, UCIIOIL3YsT M3MEPEHHOE OT-
HoweHne 2*4Pb/2%°Pb, paBen 718 + 5 MiH Jer
(CKBO = 1.5). OnHako HECKOJbKO M3 aHAJIM30B Ha-
XOIISITCSI HU3KE KOHKOpAUU (puc. 3 a), Mo-BUANMOMY,
W3-3a ClIeTKa Ype3MepHOil KOppPeKTHPOBKH. bojee
TOYHBIM pPE3yabTaT, TTOJYYEeHHBIM I IBEHAmIaTH
aHaJIN30B, C UCIOJb30BAaHUEM PErPECCUU OT UCXOMI-
Horo Pb (27Pb/2°Pb = 0.8862 nipu 719 MuH sieT) mist
HECKOPPEKTUPOBAHHBIX JAHHBIX, YKa3bIBaeT Ha BO3-
pacT mepecedyeHUs] ¢ KOHKOpIWEH, COOTBETCTBYIO-
wuii 719 = 4 maH net (touHocth 95%, CKBO =
= 1.6). [IBa cyliecTBeHHO 0oJjice NPEBHUX aHaIW3a
(743 1 734 MIIH JIeT) THTEPIPETUPYIOTCS KaK OTpazKe-
HHUE 3aXBaYeHHOIO MaTepuajia B 3THX IIUPKOHAX.
IIsate Oojiee MOJOOBIX aHAJIM30B YKa3bIBalOT Ha He-
GOJTBIITYIO TIOTEPIO PaIMOTeHHOTO CBIHITA. Bo3pacT me-
pecedeHus1 perpeccuu ¢ KoHkopaueit 719 + 4 MiH et
MPUHUMAETCST KaK HauJiydilasi oOlleHKa Bo3pacTa
KpUCTAJUTM3allNI 0Opa3Iia.

U—Th—Pb-u3oTommHele ncclaeaIOoBaHUS IIPOBE-
JIeHbl JJIsl IBEHAALATH 3epeH LIMPKOHOB U3 MPOObI
A-08-9-6 cpemHe3epHUCTOIO JIEMKOKPATOBOTO Tpa-
Huta CTpenakoBckoro Maccusa (tabi. 2, puc. 3 B).
3epHa LIMPKOHOB OeCLIBETHHIE A0 OJICTHO-KOPUYHE-
BBIX, CWJIbHO TPEILIMHOBATHIC, C XOPOIIO BhIPAXKEH-
HOW KOHIIEHTPUYECKON 30HaJBbHOCThIO. B omHOI
ToM 508
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207 206
Pb/2°Pb @)
0.068 -

0.066
0.064
0.062

0.060

0.058 ! I

A-08-10

(0)

76 8.0 8.4 8.8 9

207Pb/206Pb
0.068

1
—_~
o]
~

0.066

0.064

0.062

0.060

206Pb/238U
0.119 (r)

0.117

T

700

7

0.115

T

0.113

T

A-08-9-6 624
0.058 | 702 + 13 MyH JieT 0.111 705.1 £ 2.0 maH et
CKBO = 0.65 CKBO =0.07
0.056 L L L L 0.109 L L L L I
7.8 8.2 8.6 9.0 9.4 0.93 095 0.97 0.99 1.01 1.03
238Pb/206Pb 207Pb/235U

Puc. 3. JluarpaMMbl ¢ KOHKOPAKMEH W KATOXOTIOMUHECIIEHTHBIC N300paXkeHUST IMPKOHOB U3 METKO3EPHUCTOTO JIEHKOKPATO-
BOTro rpaHuTa aBrosuta (mpoda A-08-10) (a, 6) 1 cpenHe3epHUCTOrO JeiiKkoKpaToBoro rpaHuta (rpoba A-08-9-6) (B) Ctpen-
KOBCKOTO MacCuBa, ¥ LIMPKOHOB U3 rpaHuTa (1poba 624) SronkuHckoro maccusa (T).

aHAJINTUYECKOI TOUKe, KOTopasi OblJIa UICKJIIOUeHA 13
pacyeTa Bo3pacTa, OBUIO MOJYYEHO IIOBBIIICHHOE
3Ha4YeHMue HepaauoreHHoro Pb. OcTanbHble OMMHHA-
JIIATh pe3yJbTaTOB 00pa3yl0T KOHKOPIAHTHEIN Kjla-
CTep, COOTBETCTBYIOIIMI cpenHeMy 22U /20°Pb-Bo3-
pacty 702 = 13 muH et (CKBO = 0.65), koTopbrit
MHTEPIIPETUPYETCSI KaK BO3pacT KPUCTAJUIM3ALUU
3TOro obpasia.

Pesynbpratel  U—Pb-M30TOIMHBIX MCCIefOBaHUIA
METOAOM M30TOITHOIO pa3baBiIeHUS IJIs1 4YeThIpex
dpakumii HMpKoHa 13 IIpoOsl 624 rpanuTa SIrogKMH-
CKOTo MaccuBa MpeAcTaBieHbl B TabJ. 3 U Ha puc. 3 T.
3epHa HMpKOHA UIUOMOP(dHBIE U cyOnaIrnoMopdHBIC
MOJIyIIpO3payHble, 3aMyTHEHHEBIE U IIPO3pavyHbIe 6ec-
LBETHBIE MPU3MATUUECKOI (DOPMBI IMPKOHOBOTO T'a-
outyca. [ BHYTPEHHEro CTpOCHMs IIMPKOHA Xa-
pakTepHO TIPUCYTCTBUE (parMeHTOB MarmaTude-

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

CKOM 30HAJIBLHOCTH, YaCTUYHO HApYUICHHOW B
KpaeBbIX ydyacTKax 3epeH. Kpome Toro, B 3aMyTHEH-
HBIX 3epHaX LIMPKOHA OOHApy>KeHbl METAMUKTU3U-
POBaHHBIE SIIpa C PAaCTBOPEHHBIMM KpasiMu, 0Oora-
IIEHHbIE PYAHLIMU MUHEPAIbHBIMU, a TAKXKE IThLIC-
BUIHBIMU BKJIIOUCHUSIMU. PazMep 3epeH u3MeHsieTcst
or 30 no 500 Mxm; K, ;. = 1.2—3.5. [l npoBeneHust
U—Pb-u30TONHBIX UCCIENOBAaHUI OBLIA MCIIOJIb30-
BaHbI YeThIpe HAaBECKM Haubojice MIMOMOP(MHEIX U
MpO3payHbIX 3epeH LUPKOHA, OTOOpPaHHBIX U3 pas-
MepHBIX dpakiuit —60 + 45 mxm, —85 + 60 MKM, —
100 + 65 mxm 1 —100 + 85 MM (Ne 1—4, tabm. 3).
I1pu 3TOM LIUPKOH M3 IBYX (paKlnii ObLI MOABEPT-
HYT adpoabpa3suBHOIT 06pabOTKe, B pE3y/IbTAaTe KOTO-
poil ymajieHo cooTBETCTBEHHO oKoJio 60 1 30% ero
BemecTBa (Ne 3 u 4, Ta6:. 3). ToUkr MI30TOITHOIO CO-
CTaBa LIMPKOHA IIOCJIe a3poabpa3suBHOII 00pabOTKU
ToM 508
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pacroaraloTcsl Ha KOHKOPAWM, YKa3biBas Ha BO3-
pact 705 £ 2 muH et (CKBO = 0.07, BeposITHOCTb =
=79%). Auckopaus, pacCuMTaHHas 1T BceX Ppak-
LIV MCCIIEIOBAHHOTO LIMPKOHA, UMEET BepXHee I1e-
pecedeHre ¢ KOHKOpAUWEi, oTBedalollee BO3PACTy
705 £ 11 man et (CKBO = 2.0) 1 HUXXHee Tiepecede-
HUE ¢ KOHKopauei 6musko K 0 muH Jiet. Bospact
705 £ 2 MJIH JIeT, MOJTydaeMblii Ha OCHOBE JIBYX KOH-
KOpJAHTHBIX aHAJIU30B, MHTEPIPETUPYETCS B Kaue-
CTBe HanboJiee JOCTOBEPHOIT OLIECHKU BO3pacTa Kpy-
cTajM3aliy 3Toro oopasia.

Bo3spacTt, MJIH J1eT

40Ar/3 Ar-re0OXpOHOJIOTMYECKUE  MCCIIENOBAHUSA
MpOBeACHBI WIS OMOTUTA U3 MPOOHI 619-3 KpyImHO-
3€pHUCTOTO JielKoKpaToBoro rpaHuta CTpenKoB-
CKOTO MacCHBa, COIJIACHO OMNYyOJIMKOBAaHHBIM IaH-
HeIM, U—Pb-Bo3pacT HMPKOHOB M3 KOTOPOTO CO-
craiasger 718 + 9 wuH ser [4]. TlomyuyeH
JIVCKOPIAHTHHIN BO3PACTHOM CIIEKTP, B KOTOPOM Ha-
OJrromaeTcs IBa “IIPOMEXyTOYHBIX TIIATO, BKITIOYA-
IOIIMX COOTBETCTBEHHO YEThIPE U MSITh CTyIIeHEe, Xa-
paKTepU3yIOIINXCs 3HaYeHWeM BoapacTta 713 * 4,
730 + 5 MJTH JIeT, DoJeii BelaeneHHoro PAr 35 u 25%
(puc. 4 a). DTO CBUIOETEIBCTBYET O T€TePOreHHOCTH
M30TOITHOM crUcTeMbI oOpa3iia. JInHeltHas perpeccust
un3 5 Touek, mpu CKBO = 1.3, noka3bsIiBaeT 3HaUeHUE
Bo3pacta 711 + 13 MiH neT, IIpy Ha9aJJbHOM OTHOIIIE-
Huu aproHa (“°Ar/*°Ar) = 355 + 125 (puc. 4 6). Ilo-
CKOJIbKY HayaJIbHO€ OTHOIIIEHME aproHa HEeCKOJIbKO
BBIIIIE OTHOCUTEJIBHO aTMOC(EPHOro 3HAYCHMSI, TIPEI-
MoJiaraeTcs, YTO pacCUYMTaHHBIE 3HAYEHUSI BO3pacTa
n3oxpoHHoe 711 *+ 13 1 mepBOro MpoMeKyTOUHOTO TTJ1a-
TO 713 £ 4, Kak 6oJiee TOYHOE, COOTBETCTBYIOT 3aKPbl-
THIO M30TOIHOII cucTeMbl OmoTmTa. PaccumraHHoe
3HaYC€HME BO3pacTa BHICOKOTEMIIEPATypPHOIO IIaTo, IO
BCEl BUOVMMOCTH, SIBJISICTCS 3aBBILICHHBLIM B CBSI3U C
MIPUCYTCTBHEM B COOTBETCTBYIOIIMX Y4aCTKAX KPUCTAJI-
JIMYECKOM pEeLIETKN GMOTUTA U30LITOYHOTO “Ar.

207Pb/235U 206Pb/238U 207Pb/206Pb

Rho

E 93°4145.7”
0.06312 + 3| 0.0848 =1 {0.9910 £ 20| 0.1139+2 | 0.96 [699.3 £ 1.4|695.2+ 1.4|712.4+ 1.1

/.
B

207Pb/235U 206Pb/238U
GPS koopounamor mouku ombopa N 57°35°51.3”

1.0056 = 20| 0.1157 =2 | 0.70 |706.6 £ 1.4|706.1 £ 1.4|708.5 = 2.7

(1)

/206Pb 208Pb/206pb

MN30TOomnHbIe OTHOLIEHUS
(1)

206Pb/204Pb 207Pb
0.06277 £ 7] 0.0852 £ 1 {0.9995 £ 20| 0.1155+2 | 0.77 |703.6 £ 1.4|704.5 £ 1.4{700.6 £ 2.3

0.06310 £ 4| 0.0826 = 1 {0.9900 £ 20| 0.1138 £2 | 0.95 |698.7 = 1.4(694.8 £ 1.4|711.4 £ 1.2
0.06301 = 8| 0.0857 + 1

8981
6242

750
1540

Pesynbratel HOBBIX U—Pb-reoxpoHoiiornyeckux
HUCCIeAOBaHMUI TTO3BOJWIN YCTAaHOBUTH OoJjiee IJIu-
TEeJIbHBIM Mepuold (HOpMUPOBAHUST TPAHUTOUIOB
MOCTKOJUIM3UOHHOIO IJIYIIMXWMHCKOTO KOMILIEKCa
Enuceiickoro kpstka, or 752 mo 702 MIIH JIeT, I10
CpPaBHEHUIO C paHee YCTaHOBJIEHHBIM HE MOJIOXKe
719 maH et [4]. Ha duHanbHOI cTagny 3TOro coObl-
THSI 00pa30BaAINCH JICMKOKpATOBbIE TpaHUTHI CTpe-
KOBCKOI'O MacCHBa, CHavyaJla MEJIKO3epHUCTHIE TTOPO/IbI
aBToMTOB (719 * 4 MIIH JieT, 3Ta paboTa), 3aTeM KpyIr-
HO-CpenHe3epHUCThie pa3HocTu (718 £ 9 muH ner [4];
702 = 13 muH JIeT, 3Ta padoTa). Kak BUIHO U3 npuBe-
neHHbIX paHHblX, U—Pb-Bo3pact rpaHuTONIOB
SAronkmHckoro maccuBa (705 + 2 MJIH J1€T), OTHOCHU-
MOTO K TaTapCKOMYy KOMILIEKCY, OYeHb OJIM30K K
HaunboJiee MOJIOAOM TaTUPOBKe 110 TpaHuTaMm Crpen-
KOBCKOT'O MacCHBa.

U
1230
695
466
284

MKT/T
Pb
139
78.6
57.4
33.2

ConepxaHue,

MT
0.61
40

Hasecka,
0.5
0.24

—60 + 45
—100 + 85
—100 + 65, A 60%
-85+ 60, A30%

(MKM) 1 ee
XapaKTepUCTUKA

Pasmep ppakium

IIpumeuareapHO, 9TO 00a 3TU MaccuBa JIOKAJIM-
30BaHbl B IOro-3amagHoul dyactu Tatapcko-WimmMm-
OMHCKOI1 CyTypHOIi 30HbI, OTpPAaHUYECHHOM C BOCTOKA
MNimmounckoi cytypoit 1 Tatapckum pas3ioMom, a

Mpumeuanue. (1) — N30TOMHBIE OTHOLIEHWS, CKOPPEKTUPOBAHHBIE Ha GJIaHK 1 HEPAIMOTeHHbII CBUHELL 1O METOY H3MepeHHOro 20#Pb; A 50% — KOJIMYeCTBO BELIECTBa, yialeH-

HOTO B ITpolLiecce a3poadbpasuBHOI 00pabOTKM LIMPKOHA. BeTMYMHBI OIIMOOK COOTBETCTBYIOT IMOCAEIHUM 3HAYALIUM LIM(paM MociIe 3ansTOM.

Taomuua 3. Pesynbratel U—Pb-1M30TOMHBIX UCCIeA0BAaHUM LIUPKOHOB IS IIPOoObI 624 (rpaHuT) SIrOAKMHCKOTO MaccuBa

Ne /m
1
2
3
4
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100

Bospacrt, MJH JieT (a)

800

700 - —d

600 F H[;OMC}KyTO‘{HOC HJIaTO'

Bospacr 713 & 4 MuH JieT, 35% BblaesieHHOTO Ar
500+ TTpOMEXYTOUHOE MIATO |
Bospact 730 £ 5 MuH Js1eT, 25% BbLIEIEHHOTO PAr
40() 1 1 1 1
0 20 40 60 80
Brinenennsrit °Ar, %

36AT /40 Ar
0.003 [ ©)

0.002

L (°Ar/3°Ar), = 355 + 125
CKBO =1.3
1TA =771 = 13 mJH et

0.001

0 0.002

0.006
39A1’/40A1‘

0.004

Puc. 4. Pe3ynbrarsl 40A1‘/39AI‘-I/I3OTOI'IHBIX uccienoBaHuii mopoa CTpeKoBCKOro MaccuBa (1mpoba 619-3): Bo3pacTHbIE CIieK-
TphI (2) ¥ U30XPOHHAs IMarpamMma c JIMHeiHo perpeccueii (0). IIA — n30XpoHHBII BO3pacT.

c 3anana — I[IpueHuceiickoii cytypoii (puc. 1). OcHo-
BoIBasch Ha HoBble U—Pb- u “Ar/*Ar-nannsle mis
HUCCIEAYeMbIX TPAaHUTOB, MOXHO CIeJIaTh BBIBOI O
0OoJiee MIMTENHbHOM MCTOPUM MarmMaTuiMma (puHaIb-
HOM CTaIuU MOCTKOJJIM3UOHHOIO COOBITUSI B KPUO-
reHnu 10 702 MIIH JIeT, 1 O CHHXPOHHOM C 3aBepllie-
HHEM 3TOro COOBITUS C HadajaoM (OpPMHUPOBAHUS
rpaHUTOB A-TUTIA, IIEJTOYHBIX CHEHUTOB U KapOoHa-
TUTOB TaTaApPCKOTO KOMIUIEKCAa aKTUBHOM KOHTHUHEH-
TaJIbHOM OKpaWHBbI.

NCTOYHUK OMHAHCUPOBAHUA

HccnenoBanue BBIMOJMHEHO IpU nomaepxkke Poccuii-
ckoro HayyHoro ¢oHna (rpant PH® Ne 22-27-00178).
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FORMATION OF A-TYPE GRANITES IN THE YENISEI RIDGE
IN THE CRYOGENIAN PERIOD DURING THE TECTONIC TRANSFORMATION
OF THE REGION (SOUTHWESTERN MARGIN OF THE SIBERIAN CRATON)

A. E. Vernikovskaya“?#, Academician of the RAS V. A. Vernikovsky*?, N. Yu. Matushkin®?,
M. T. D. Wingate¢, 1. V. Romanova“?, P. 1. Kadilnikov*?, and E. A. Bogdanov**
“ Novosibirsk State University, Novosibirsk, Russian Federation
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We consider the evolution of the A-type granite magmatism in the Cryogenian period during the tectonic transfor-
mation of the Yenisei Ridge from a postcollisional setting to the early development stage of an active continental
margin. We report geochronological and geochemical data for A-type granites of two intrusions — the Strelka plu-
ton belonging to the Glushikha postcollisional complex (752—718 Ma) and the Yagodka pluton of the Tatarka ac-
tive continental margin complex (711—629 Ma). The new U-Pb and Ar/Ar geochronological data for the postcol-
lisional Glushikha plutons indicates that the age intervals for these complexes can be combined, showing the un-
interrupted evolution of A-type magmatism during the change in tectonic setting of the region.

Keywords: A-type granites, Yenisei Ridge, U-Pb geochronology, Ar/Ar geochronology, geochemistry, Cryogenian
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