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Data of isotope geochronological researches of zircons by U-Pb method, also results of Ar-Ar
method researches of muscovites from the gold-bearing ores, surrounding schists and granites
of the Panimba gold deposit in the Yenisey Ridge are presented. Regional metamorphism of the
lower Riphean Kordinskaya suite terrigene sediments, containing ore bodies, took place in the
interval of 996,0+32 — 889,0+26,6 Ma. The graniteforming and contact metamorphism of schists
in the ore field of the mineral deposit have occurred on a boundary of 868,9+6,5 Ma. The absolute
age of the quartz gold sulphide orebearing veins lies in the interval of 817,2+5,3 — 744+17 Ma
(by muscovite with Ar-Ar method) and 815,0+£37,6 — 762,3+33,3 Ma (by zircon from ore schists
with U-Pb method). The long history of development of the Yenisei Range from Upper Archean to
Upper Paleozoic was reflected in an accessory zircon of ore schists.
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Feoxpononorml I'PaHUuTOB, BMCIIAKOINUX CJIAHLICB

U pya MecTopo:xaeHus 30/10Ta «[lanumba» (Ennceiickuii Kpsix)

A.M. Ca3onon?, H.A. HekpacoBa?,

E.A. 3Baruna?, II.A. Tumun®

“Cubupckutl pedepanbHblil yHUBEpCcUumem
Poccus, 660041, Kpacnospck, np. Ce60600mbitL, 79
STomckuil 20cyoapcmeenuvlll ynusepcument
Poccus, 634050, Tomck, np. Jlenuna, 36

Ilpugedenvt usomonnvie ceoxporonocuyeckue uccreoosanus U-Pb yupkonoe u Ar-Ar myckosuma
307I0MOHOCHBIX PYO, BMEWAIOWUX CIAHYE8 U SPAHUINOE 30T0MOPYOHO0 MecmopodcoeHus «Ilanumbay
6 Enuceiickom xpsioce. PecuonanvHuiii memamoppusm necuano-anieepumo-eiuHUCmulxX OmuoHcenull
KOPOUHCKOU C8UMbL HUJCHe20 pudpest, emewarouel pyoHsle meid, npoxoou 6 unmepaaie 996,0+32 —
889,0+26,6 man nem. I panumoobpazosarue u KOHMAKMOBbIU Memamop@usm CiaHyes 8 pyoHoM nosie
MecmopoodicoeHus npousoutiu 868,9+6,5 man rem Hazao. A6conommubli 803paAch K8APYEBO20 HCUTLHO-
NPOACUTKOBO20 30710MO-CYIbHUOHO-8KPANTEHHO20 OpYOeHeHus nexcum 6 unmepgane 817,2+5,3 —
744=+17 man nem (no myckosumy, Ar-Ar memoo) u 815,0€37,6 — 762,3+33,3 man nem (no yupkony us
pyouoeo caranya, U-Pb-memod). B akyeccoprom yupkoue pyoH020 CAAHYa OMpa3ulacs OiumenbHas
ucmopus paseumus Enucetickozo kpssca, Hauunas ¢ gepxnezo apxesi 00 6epXHe2o naieo304.

Kurouesvie crosa: U-Pb-, Ar-Ar-oamuposanue, mecmopooicoenue 3onoma «llanumbday, Enuceiickui
KPSLIIC.

BBenenne

3onoTopynHoe MecTopoxaeHne «[lannmba» pacnonaoxeHo B IIeHTpe BocTouHOro 3010TOHOCHO-
ro nosica Exnceiickoro xpsoka, B 6acceiine pek [lanumba n UnpumOa, SBISIOMKXCS TPaBBIMU MPH-
tokamu p. bonpmoit ITut (puc. 1). B pernone BemyTces sKCITyaTarlMOHHBIE pabOTHI HA MECTOPOXK-
nennsax «Coerckoey, «Ombropano», «Onumnuana», «bmaromaraoe», «AiekcaHapo-AreeBcKoey,
«BacunbeBckoey, «I'epdhen», «Hukomaerckoer, «Yuepeiickoe», «badyiikuHa ropa». B pa3BenouHbix
1 DKCIIITyaTallHOHHBIX BEIPAOOTKAX MOCIEIHHUX JIET MOSBUIICS HOBBIH I'€OJIOTHYECKHI MaTepHall, 11o-
3BOJIAIONIUHN PACIIUPUTh MPEACTABICHUS O TeHETHUECKUX aCleKTaX 30J0TOPYAOreHe3a B MeTaMop-
(udecKnx ToIIIAx.

Jlo HacTosIIero BpeMeH! JIJIsl MECTOPOXKICHU I pernoHa He chopMHUPOBAJIOCh OIHO3HAYHOIO MHE-
HUs 00 0COOCHHOCTSAX IeHETHUECKON CBS3M PYA000pa30BaHMs C 'PAaHUTOMIHBIM MarMaTusmom [1, 51,
MeTamopduszmoMm [2] unu cegumentorene3om [7]. Ilo MmarepuaiaM H30TOMHO-TEOXPOHOIOTHUSCKUX
uccienoBaHuii mocnenaux et B.A. Bepaukosckoro, A.Jl. Hoxkwiaa, M.I. BoioGyesa, A.M. Ca3oHo-
Ba, A.A. Tomunenko, JI.B. JIu, .W. Jluxanosa, B.I". Ilerposa, ®.I1. Kpennenera, A.E. BepaukoBckoi,
IT.A. HeBonbko, A.C. BopuceHKO, FPaHUTOMAHBIA MarMaTu3M B 30JOTOHOCHOM mosice EHucelnckoro
Kpsika nposiBuiicst B uatepsasie 1000-625 mutH et Hazaa, MeTaMop(pOreHHO-MeTacoOMaTH4eCKue 00-
pa3oBaHus B Ipeneaax pyJaHbIX nojiei umMeroT Bo3pacT 890-775 MIIH JIET, 3010TOpyAHAs MUHEpaIU3a-
st — 830-680 muTH €T, aHTUMOHHUTOBAs — 676,6-605 MiH set [8]. llupokuii pa3dpoc u nepeKprITHE
3HAUYEHUH aOCOITIOTHOTO BO3pacTa MO3BOJISIIOT BOJIBHO TPAKTOBATH CBSA3b OPYICHEHHS JINOO C Tpa-
HUTOUJHBIM Marmatu3Mom, jJubo metamopdusmom. Eiie Gosiee CI0KHBIM siBIsieTCs: 000CHOBaHHUE-

OTpULIaHUC CCﬂHMeHTOFeHHOﬁ IpUpOAbL (1)OpMI/IpOBaHI/I$I KOHI_[CHTpaL[I/II\/'I 30J10Ta, TaK KaK MOXXHO ITpea-
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Puc. 1. TlonoxxeHne 30I0TOPYIHBIX MECTOPOKICHHI B CTpyKTypax Enmceiickoro kpsoka: 1 — Cubupckas
mnardopma; 2 — 3anagHo-Cubupckas mta; 3 — Kancko-TaceeBckast BiaguHa; 4 — pKiHEeBCKH aBIIaKOTeH;
5 — 13 — Enuceiickuii kpsik: 5 — rpannna Enuceiickoro kpsika; 6 — Aarapo-Kanckwuii BeicTyn apxes (FOxHo-
Enuceiickmii kpsx); 7 — balikanbckas ckinandaras oonacts (3aaHrapckas yacTh EHHcelickoro kpsixa); 8 — ocu
AQHTHUKJIMHAJICH TEHCKOW cepuy (HIKHUI MPOTEPO30id); 9 — OCH aHTUKIMHAJICH KOPAMHCKON CBUTHI CyXOMUTCKOM
cepun (HMxHUH pudeit); 10 — perunonansabie paziomsl: U - Mmmumounackuii, T — Tatapckuit, [1- [Ipuennceiickuid,
H — Huxneanrapekwuif; 11 — MacCHBBI TPAaHUTOUIOB M (DeNTbAMINATORTHBIX TIopox: 1 — McakoBckuit, 2 — ["'apeBckwid,
3 — Kamamunuckuid, 4 — Telickuit, 5 — YHnpumounckuii, 6 — ['ypaxrunckuii (Epynunckuii, mo @.I1. Kpennenery),
7 — Jlennaxckuii, 8 — Kunmkeiickuit, 9 — ['pemuxunckmii, 10 — YepHopeueHckuil, 11 — AsSXTHHCKU,
12 — Tarapckuii, 13 — CrpenkoBckui, 14 —Yucrononbckuii, 15 —[loconpHenckwid, 16 — benoropcekwuit, 17 — Tapakckuid,
18 — Hwxnae-Kanckuit, 19 — Cpenne-Tatapckuii MacCHMB HUOIUTOB W (ENBIIINATOUIHBIX CHEHUTOB;
12 —nmaneoBynkaH CeBepHUHCKHH (TPAXUTHI, PHOIHUTHI, MUKPOTPAaHUTHI, MUKPOCHCHHTEI); 13 — 30/10TOpyAHbIE
mectopoxaenus: 1 — bmaromatnoe, 2 — Onumnuama, 3 — CoBerckoe, 4 — AJeKCaHAPO-ATEEBCKOE,
5 — IIponerapckoe, 6 — Dnpaopano, 7 — Benyrunckoe, 8 — [lanumba, 9 — Asxtunckoe, 10 — Yaepeiickoe,
11 — Bacunbeckoe, 12 — I'epden, 13 — [TomyTHUHCKOE, 14 — BoryHaiickoe, 15 — Ky3eeBckoe
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MIOJIOKHUTH MEPEOTIOKEHNE KJIACTOTEHHOTO U XEMOT€HHO-TUareHe THUECKOT0 (IEPBUYHO-0CAJ0OYHOTO)
30J10Ta THAPOTESPMAIBHBIMU PACTBOPAMHU B TEILIOBBIX MOJSX MarMaTHYECKHUX WU MeTaMopgude-
CKHMX TeJl, MPOSBIISIONIUXCS B TO WU WHOE Treosiorudeckoe BpeMs. HeonHO3HaAYHOCTh MHTEpIpeTa-
LMW TCOJOTHIECKUX U aHAIUTHICCKUX PE3YyIbTaTOB BHOCUT CIIOKHOCTH B MOJyYCHUE HAICKHOU ap-
FyMCHTAIIMHM T€HETUYCCKUX BBIBOMIOB. [IprueM aOCOMIOTHBIC JATUPOBKU MCOJOTHYSCKUX ITPOIECCOB
OIICHUBAIOTCSI IT0 KOCBEHHBIM IPH3HAKaM, H30TOMHBIM OTHOIICHHUSIM B MHHEpaiaX, KOTOPbIE 9acTO
SIBJISIFOTCS] HETIapareHeTHYECKUMH JaTUPyEMbIM Tporeccam. Hamu mpoBejieHa Te0XpOHOJIOTHYECKast
WHTEPIpeTalns T'PaHUTOOOpa30BaHUs, MeTaMOop(hu3Ma H 30JOTOPYAHOTO Ipollecca Ha KPyITHOM
30J10TO-CYIb(GUIHO-BKPAIIJICHHOM MECTOPOXKAcHHUH «[laHMMOa» MO MUPKOHAM M MYCKOBHUTaM C Xa-
PAKTEpUCTUKOW METOZOB MCCICIOBAHIS MaTepraia U aHAIUTHYCCKUX PE3YIBTATOB.

[Tony4eHue HOBOM, T'€OJIOTHYCCKH 0OOCHOBAHHOM, aHATUTHYCCKON HH(POPMAIIMK XOPOIIIO U3Y-
YEHHBIX MECTOPOXKICHII CIOCOOCTBYET pa3BUTHIO O0IIeH Teopun pypooopa3oBanus. JloCTHKEHHEM
MIOCJICJTHETO BPEMEHH SIBIICTCS pa3padOoTKa U UCIONb30BaHue Re-Os-MeToma reoXxpoHoI0ru4ecKoro
JATUPOBAHUS 30JIOTOPYAHOTO IIPOIlecca 0 apCEHOMMUPHUTY — MUHEPAITY, 00pa3yIOmEeMycsi COBMECTHO
¢ 30;10TOM B pynax Enwmceiickoro kpspka [15]. Becbma npunekatensna unes HO.A. IllykomntokoBa ¢
coaBTopami [14] 0 BO3MOXKHOCTH M30TOITHOTO JaTHPOBaHUs camopoxHoro 3omoTa U-Th-He-meTomom.
Pa3paboTka MeTOIa MOXKET CHITh MHOTHE MPOOJIEMHBIC BOIIPOCHI a0COIIOTHON ICOXPOHOJIOTUH ME-

CTOpO)K,HeHI/II\/’I 30J10TA.

MeToabl HcCJIeI0BAHU K

Hamu BbINOTHEHBI ornpe/iesieH s abCOMOTHOIO BO3pacTa IIMPKOHOB M3 TPaHHTa, IrpaduTcouep-
JKaIero u cyJb(OUIAN3HPOBAHHOIO CIAHIIA PYHOTO TEJla U MYCKOBHTA U3 JKMIIBHOTO KBapla MecTO-
poxaeHHs pyd. 3070TOT0. B HccnenoBaHuM HCIIOIB30BATNCH CIETYIOUTHE METO/BL:

1. U-Pb-reoxpoHOIOT s HMPKOHOB, BBIJEICHHBIX U3 I'PAHUTA, IPOBOAMIIACH C TIOMOIIBIO MYJIb-
THKOJIJIEKTOPHOI0 BTOPUYHO-MOHHOI0 BBICOKOpa3peumaomero Mmacc-cnekrpomerpa SHRIMP —
II (8 11U BCEI'EH, ananutuk A.H. JlapuoHOB) 10 MeTOIUKE, ONMMCaHHOW paHee [16], a mupkoHa —
U3 CIIaHIA C TIOMOIIBI0 M30TONMHOr0 MYJbTHKOJJIEKTOPHOIO MJIA3MeHHOI0 Macc-cleKTpoMeTpa
Thermo Quest Finnigann MAT NEPTUNE u cuctemsl nazeproit abisiuu DUV-193, ocHameHHON
skcumepHbIM Jazepom COMPEX-102 (8 UMW BCEI'EU, ananutuk WM.H. KanutoHoB) mo meToau-
ke [9]. Bolaenenue qupkoHa M3 IpaHUTa U CJIaHIa OCYILECTBIISIJIOCh IO CTaHJAPTHOW MeToauKe [6].
MoHTaXx 3epeH B IIaii0bl ¥ AajIbHEMIIIAas] TEXHOIOTHs MPOOOMOArOTOBKY onucanbl panee [9]. Oopa-
00TKa aHAJTMTHYECKUX JAHHBIX ocymecTBisIach B mporpamme ISOPLOT/E x 3.22.

2. Ar-Ar-reoXpOoHOJIOTHS BBIIIOJTHEHA B AHATUTHYECKOM IIEHTPE MHOTOUIEMEHTHBIX U U30TOI-
Heix nccnenosannit UI'M CO PAH, r. HoBocubupck (ananutuk A.B. TpaBuH), METOIOM CTylIEHYATO-
ro Mporpesa o MUHEPaIbHBIM QpakiusiM MyckoBuTa [12].

Oco0eHHOCTH MUHEPAIBHOIO U XMMHYECKOTO0 COCTaBa 00Opas3IoB I'paHUTa MU I'padUTCOAEpiKa-
IIEro CJIaHl@a MCCIENOBaHbl METOAAMHU: JIIOMHHECIEHTHO-OMTYMHUHOJNIOTHYECKUM (B J1aDOpaTOpUH
HUTILY, r. Tomck, Ha kadenpe [uPIIN, ananutuk M.U. [llamMmuHOBa); peHTIeHODITYOPECIICHTHBIM (Ha
SHEProAUCIIEPCHOHHOM peHTreHodayopeciieHTHOM aHaiu3atope ED 2000 (Oxford) B IIKIT «Amna-
JTUTHYCCKUH IEHTP reoXuMun npupoaubix cuctem» HUTT'Y, 1. Tomck, ananutuk E.M. AcouyakoBa).
PTX — ycioBust 00pa3oBaHusi MyCKOBHTCOJIEPKAIIETO )KUIBHOTO KBaplla OLEHEHbl METOAAMHU TEPMO-

kpuometpun u KP-cniekrpockonuu 8 UI'M CO PAH [10].
— 177 —
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O0mas xapakTepucTUKA re0JIOrH4ecKoro moJioKeHust

H CoCTaBa HCCJICAOBAHHBIX 06pa3u03

Pynnoe none mecropoxienusi «llanumOa» oObenuHseT yyacTku pyd. 3ojororo, Muxaii-
noBckoe U nposiBiieHui TaBiuk, IIpaBoOepexHoe. PynHble 30HBI PacloyioKeHBl B I0T0-3aI1aJHOM
kpbute LlenTpanbHoro antukiauHopust EHncelickoro kpsoka B 1,5-2 KM OT BBIXOZIOB TPAaHUTOB Ha
tore UnpnMOMHCKOT0 HHTPY31Ba. PyHbIE TeIa MECTOPOXKACHHUS TPEICTABICHBI METANEIUTOBBIMHU
YIJIEPOJACOAEPIKAIMMHY CIAHIIAMH, HHBEIIUPOBAHHBIMH KUJIAMH, JTHH3AMH U MPOXKUIKAMHU KBap-
na. CnaHubl ¥ SKUIBHBIM KBapll HMIIPETHUPOBAHBI APCEHONMMPUTOM, MUPPOTHHOM U IUPUTOM. B
MEHbIIIEH Mepe paclpoCTPaHEHbl TAJICHUT, challepUT U XaJIbKOMHUPUT. Py bl OTHOCATCS K 30J10TO-
KBapueBoMy MajocyinbduaHomy tumy. B 2015 1. Ha yyacTkax MuXalJ0BCKOM M pyd. 30J0TOTO
3aBEpIICHBI T€0JIOTOPa3BeI0UHBIC PAOOTHI C MOJCUYETOM 3aM1aCOB, MECTOPOXKICHUE ABIACTCS TIEPBO-
OYepeaHBIM O0BEKTOM ISl OPraHU3ALNH HKCIUTYaTaIllHOHHBIX padoT.

Matepuan 1Jisi UCCIENOBAaHUN OTOOpPAaH M3 KepHa Ie0JIOrO-pa3BeqOoYHbIX CKBaXuH PJI-9
ydacTka pyd. 3010Toro (puc. 2) u Onmkaimux BHIXOJ0B I'paHUTa. B cTpoeHun paspesa npu-
HUMAaIOT y4YacTHE AaHAaJTy3UTOBBIE JBYCHIOASHBIE CIAHIBI, O0Opa3oBaHHBIE IO PUTMHYHO-
10JIOCYATHIM OTJIOKEHHUAM IIECYaHO-aJI€BPUTOBO-TIIMHUCTON TOJIIIN KOPJIMHCKOHN CBUTHI HH)KHE-
ro pudesi. MuHepanu30BaHHAs 30HA C PYJIHBIMH TEJIaMU BCKPbITA B HHXKEJIEKALIUX Y3JIOBATHIX
KOPAMEPUT-aHIAJIy3UTOBBIX JBYCIIOASHBIX YTJIEPOAU3UPOBAHHBIX CIAHIAX TOHKOCIOUCTOHN
AJIEBPUTO-TIIMHUCTON TOJIIH, MUJIOHUTU3UPOBAHHBIX B CEYECHUU CYOIIMPOTHOrO Yelly H4aToro
copoca.

Oobpaszey I plIno-1. YMepeHnHo-menouHoit rpanut. Otoopan B 100 M OT KOHTAaKTa UHTPY3HH, HA
LIMPOTE MECTOPOXKJCHHSI pyd. 30J0TOro. MHUHEpaNbHBIH COCTaB, B %: XJIOPUTH3UPOBAHHBIA OHO-
TUT — 3; onurokias — 10-15; mukpokiann — 40-45; kBapi — 25-30; uupkoH, anatuTt, chen — xo 3. Xu-
MHYECKHH cocTas, B Mac. %: SiO, — 73,55; TiO, — 0,19; Al,O; — 15,51; Fe,O; o6m1. — 2,47; MnO — 0,03;
MgO - 0,36; CaO - 0,69; Na,O — 2,64; K,O — 3,38; P,Os — 0,06; m.r.im. — 0,82. B HUTEBUIHBIX TPEIIU-
HaX BBISBJICHBI CMOJIMCTO-MACIISTHUCTBIE OUTYMOMIBL.

Obpasey 146/200-210. Yepublii rpaduTcoaepKalinii XJIOPUT-CEPULIUTOBBINH CYIb(QHIN3NPOBAH-
HBIH citaHen pynHoro uHTepBasa. Coxepxanue 3010ta 9,0 /1. Cynbduasl — 3epHUCTas] BKpAIJICH-
HOCTb IUPHUTA, TUPPOTHUHA, XAJILKOIIMPUTA, rajieHnTa. B opeose 3epeH cynb(uI0B pacnpocTpaHeHbl
CMOJINCTO-MACIISTHUCTBIE OMTYMOUABI. AKIIECCOPHbIE MUHEPAJIbl — TYPMAJIHH, PyTHJI, IUPKOH. XH-
MHYECKHH cocTaB, B Mac. %: SiO, — 50,68; TiO, — 0,76; Al,O, — 30,46; Fe,O; 06u1. — 5,43; MnO — 0,03;
MgO —2,01; CaO - 0,27; Na,O - 0,07; K,O —4,33; P,Os — 0,04; m.m.m. — 5,22.

Obpasey 191/337,8. YKunbHbIN KBapIl ¢ BKPAIICHHOCTBIO MUPUTA, TUPPOTUHA, aPCEHOIIUPH-
Ta ¥ YeIIyeK MYCKOBHTA B 3€JICHOBATO-CEPOM Y3JI0BATOM IISITHUCTOM cllaHne. Py nHblil mHTEpBa,
conepxkanue 3oio0ra — 15,1 r/1. KBapu cepsiii Menko3epHuctoiii. PTX-mapamerpsl 00pa3oBaHus
KUJIBHOTO KBaplla KOCBEHHO OLIEHEHBI METOJaMH TepMOOapOreoOXMMHH (DIIOMIHBIX BKIOYE-
Huii. CoctaB BkitoueHuii: 1) cymectBenno BoaHbie — XK (H,O)+I; 2) BOIHO-yIrIeKUCIOTHBIE —
K (H,0+CO,), X (H,0)+I" (CO,) u XK (H,0)+X (CO,=CH,+N,); 3) kpuctaurohIrou IHbIEC BKITIO-
yenust XK (H,O)+I'+KP; 4) onnodasuble ra3oBble BKJIIOUEHHUs, 3alOJHEHHbIE CMECHIO TI'a30B
yriekucnoThl, Mmetana u azora I (CO,+CH,+N,), u ogHO(pa3HbIC BKIIOYCHUS XUIKOU YTIICKHC-
notel. Temmeparypa o0Ilell TOMOTEHHM3ALUH MEPBUYHBIX (DIIOMIHBIX BKJIIOUEHHUH COCTaBIISIET

unTepsas ot 165 1o 300 °C. B 3aBUCUMOCTH OT MJIOTHOCTEN COAEPKUMOT0 BKIIOUEHUM romore-
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Puc. 2. T'eonmorunyeckuii paspes ydactka pyd. 3osmotoro, PJI — 9 (coctaBun A.M. Ca3onoB): 1 — cBeTJI0-0ekKeBO-
cepble C PUTMUYHOW PEIMKTOBOHM MECUaHO-AJIEBPUTO-TIIMHUCTON CIOUCTOCTBIO; 2 — 4 — 3eJIeHOBATO-CephIe
YIJIIEPpOAUCTBIC METAIICJIUTOBBIC CJIaAHIbI: 2 — TEKCTYPhI CJIAHLECB: 4 — PCJIMKTOBAsA TOHKas CJIOUCTOCTb, 6 — B —
MUJIOHUTOBAS I10JI0CHATOCTh: 6 — HEsACHasd TOHKas, B — TOHKO- U HUTCBUAHO-LITpUXOBaTas, 3 — 3€JICHOBATO-CEPLIC
y3JI0BAThIE JBYCIIOASHbBIE OJIACTOMUIIOHMTBI; 4 — 3€JICHOBATO-CEPBIE KOPAUEPUT-AHIAy3UTOBbIE BYCIIOISHBIE
0JIACTOMUJIOHUTBI; 5 — TPAHUIBL: @ — JUTOJOTHYECKUE, O — METaMOP(MUUSCKUX Tell; 6 — MU3bIOHKTHUBBI;, 7 —
rpaHulbl Ml/lHepaJ'[I/I?)OBaHHOﬁ 30HOTOHOCHOﬁ 30HBI, 8 — HUHTEPBAJIbl I'MAPOTECPMAJIBHO-U3MEHCHHBIX I1IOPOI
¢ cozmepkanuem 3osoTa 6omaee 0,5 r/t; 9 — yuactku oT60pa mpod Ha abCOMOTHBIN Bo3pacT: 1 — 00p.146/200-
210. [{upkoH U3 CynbpUAUZMPOBAHHOTO CiIaHa; 2 — 00p. 145/218. MyckoBuT u3 6e3pyaHOro Kpapia; 3 — oop.
191/337,8. MyCKOBHT U3 pyIHOT'O KBapiia

HU3AIUsI IPOMCXOJIUIIA B KHUJIKYIO HIIK ra30Byio ¢a3sl. JaBieHnue Gironga B HHIUBUAYATbHBIX
ra30BbIX BKJIOUCHHAX 30JI0TOHOCHOTO KBapua ot 0,6 1o 2,9 kbap npu Temmeparypax oT 165 g0
300 °C [11].

Obpasey 145/218. KunbHbIi KBapll ¢ BKPAILICHHOCTBIO ITUPUTA U €IMHUYHBIX YEIIYEK MYCKO-
Buta. KBapi MeJIKO3epHHUCTHIN, TEMHO-CEPhIl 3a cYeT Kpara MUKpO3epeH rpadura 1 aHTPaKCOIUTa.
Conepsxanue 30510ta B mHTepBase 0,1 r/T. BMeriaroue ciaaHiibl CBETI0-CIeIbHO-3¢JICHOBATO-CEPhIC
MSATHUCTBIE C BKPAILICHHOCTHIO ITUPPOTUHA.

B kBapie npucyTcTBytoT onHO(Ma3Hble U ABYX(a3Hble BKIOYeHUS. COOTHOIICHHUE KHUIKOCTH

(H,0) u raza Bo BkmtoueHussx uamensercs ot 90:10 n 10:90. I'azoBast (asza mpeacTaBieHa METAaHOM
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Wik cMechio (MoJbHBIC, %) — CO, 26-55; CH, 44-100; N, 13. OnHoda3HbIe ra30BbIe BKIIOUCHUS —
METaH-YTJICKUCIOTHEIE, a30T-METaH-yTJIEKHCIIOTHBIE, MeTaHOBBIE. Temreparypa o0mei romoreHu3a-
LUH (B KHUJIKOCTb) IEPBUUYHBIX ABYX(a3ubix BriItoueHuii ot 117,4 o 213 °C. Temneparypa riaBieHus
(Munyc) 1-2 °C u Temnieparypa 3BTeKkTuKH (MuHYC) 24-40 °C. [lepBuunble onHO(a3HBIE BKIIOUYCHHS B
0e3py/JTHOM KBaplie UMEIOT TeMIIEpaTypy YacTUYHOH romorenusanuu (Munyc) 11,5-83 °C u remnepa-

Typy maaByeHus (Munyc) 62-95 °C.

Pe3yabTaThl U 00CyKAeHHE UCCIeT0BAHNI

[{upkoHbI B M3yUEHHBIX Mpo0axX rpaHUTa U CIaHIAa MMEIOT Pa3HOOOPA3HYIO0 OKPACKY, IPEHMY-
LICCTBEHHO UAMOMOP(HYIO MOP(OIOrHI0, 30HAJIBHOE CTPOCHUE U PEXe OBaJbHYIO (hopmy (puc. 3).
Pe3yJ’IBTaTBI IIOKAa3bIBAKOT IHI/IPOKI/II‘/‘I HUHTEPBAJ BO3paCTOB HUPKOHOB 'PaHUTON 0B, MUHCPAJIU30BaH-

HOT'O CJIaHIIa ¥ MYCKOBHTOB U3 )KMIIBHOTO KBapia (puc. 4, 5).

Lupkonwvr epanuma

[{rpKoHBI U3 MPOOBI TPaHUTA KOPHYHEBOTO IIBETA, MOTYNPO3PAYHbIC M MYTHBIE C TIIGHKaMU TH-
JIPOKCHJIOB JKeJie3a, IIPEICTaBICHbl NIUOMOP(HBIMH TPEIIMHOBATHIMU KPHCTAJUIAMHU HpHU3MaTHYe-
cKkoro radburyca u ux oosioMmkamu. Jluinna kpucraiuioB ot 200 1o 350 mxm. Koaddunuent yanunenuns
ot 2 110 3. B KaTOAHO-TIOMMHECIIEHTHOM CBETE IIMPKOHBI HMEIOT ¢1a00€ CBEUEHHE, BEISBIISICTCS JIBYX-
(azHoe cTpoeHHe: CBeTIasl IEHTPalbHasl 4aCTh C MAarMaTH4YeCKOW 30HAIIbHOCTBIO M TEMHasl KpaeBast
CO ClleJJaMU 30HAJIbHOCTH.

ITo pesynasratam U-Pb-matupoBanHus it LUUPKOHOB IOJNYYEH KOHKOPJAAHTHBIH BO3pact
(868,9 £6,5) muH net. U=355 — 2491, Th=168 — 709, Th/U=0,29 — 0,63 (Tabmn. 1, puc. 3).

UupKOHbl MUHEPAIU306aAHHO2C0 ClaHya

B npobe rpadutcoaepKaiiero XJI0pUT-CEPUIIUTOBOIO CYIb(MUIN3UPOBAHHOIO ClIAHIIA U3 PY/I-
HOT'O MHTEpBaJIa 00HAPY>KEHBI IUPKOHBI CBETJIO-PO30BhIE, OECIBETHBIE, KOPHYHEBATHIE, IPO3PAuHBIE,
HOJIYIIpO3payHble ¥ MYTHBIE, HIUOMOp(dHBIE (pexe cyOouanoMopdHble) MPU3MaTHYECKHE KPUCTal-
JIBI ¥ UX OOJIOMKH, PeXe BCTPEUAIOTCsl OBAJIbHBIC 3epHA. BO MHOTHX 3epHax HaOJIIOAAIOTCS TEMHBIC
BKJIFOUCHUST W/MJIM TPEIIMHKU. J[JIMHA KPHUCTAJIOB cocTaBisieT oT 67 mo 222 miMm. Kosaddunuent
yanuHenus 1,0-3,2. [lo pe3ynpratam gatupoBaHusi 52 3epeH MOJIyUYEH IIMPOKUH CIEKTP BO3PacTOB
(puc. 3 u4).

Ilaneosou. llepsas rpynna — 5 3epeH. Llupkonsl Ne 6, 51, 24, 45 u 27 npo3padHsle U NOTyIpoO-
3paunbie (24 u 27), OOJBIINHCTBO C BKJIIOYCHUSIMH W/UIU TPEUIMHKAMH, UIUOMOP(HBINA npu3mMaru-
yeckuil kpuctait (51), 0010MKH HelpaBUIBHON Gopmsl (6, 24), kpucTali (45) U 00JIOMOK CyOuIHo-
MopdHOro npusMarTrueckoro kpucrauia (27). B kaToAHbIX JIy4ax IIUPKOHBI UMEIOT SIPKOE CBEUYCHHE,
a 45 — cepoe, He30HAIBHOE, ¢ TOHKOH (51 u 27) u ciegamu Tpy0oit (24) 30HaNBHOCTH. J{1 HUX TIO-
JIy4eH Bo3pacT B mHTepBaje otT (250,4+23,0) no (288,3£15,7) MaH et — TabJUYHBIC 3HAYCHHS IO
206Pb/238U. Th/U=0,75-1,67.

Bropas rpymnmna—4 3epna. Hupxonst Ne 13, 29, 12 u 33 umeroT Bo3pact B uHTepBasie ot (316,1+11,6)
1o (342,5+15,7) mun ner — Tabnuunsle 3HadeHus no 206Pb/238U. Th/U=0,38-1,05. I{upkoHs! npo-
spaunbie (12 u 33) u nonynpospaunbie (13 u 29). B 0CHOBHOM OHH MPEACTABIICHBI CYOHIHOMOP(PHBIMU

MNPpU3MAaTUYICCKUMU KPpUCTAJLJIaMHU WU UX 00JIOMKaMU C BKJIIFOYCHHUAMH, a 13 — okaraHHOE 3€PHO. B
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IMTH-146/200-210
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Puc. 3. BuyTpenHee cTpoeHHE IUPKOHA B KATOAHBIX Tydax ¢ ToukaMmu U-Pb-naTuposanus: a —obpaszer I'pITa6-1
(rpanut); 6 — o6pazen 146/200-210 (cranerr)

KaTOJHBIX JIydaX MMEIOT ApKoe cBedeHue, kpome 29 — cnaboe ceuenue. Llupkonsl 12 u 33 nmerot
TOHKYIO 30HAJIBHOCTH HJIH €€ Clie/ibl, 29 — clieibl rpy0oii 30HaIBHOCTH C TOHKOM TEMHOM KaeMKOH.
Tpetps rpynna — 2 3epHa. Llupkonst Ne 48 u 32 mpo3padHble U OIyNpo3padHble COOTBETCTBEH-
HO: 48 — ¢ BKJIFOUCHHUSMH, UAUOMOPGHBIN MPU3MATHICCKHIT 00JIOMOK KPUCTALIa, a 32 — HelPaBHIIb-
HOW (hOpMBI OKaTaHHOE 3epHO. B KaTOMHBIX Jlydyax 00a MMEIOT yMEpPEHHOE CBEUeHHE, 32 — cepoe,
He30HaNbHOE, a 48 — co cienaMy TOHKOM 30HAJIBHOCTH. /[ HUX MOJTy4eH BO3pPacT B MHTEPBAse OT
(370,7£19,3) mo (394,6£12,4) muH net — Tabaumunble 3HaYeHUS 110 206Pb/238U. Th/U=0,58-1,21.
Uetsepras rpynmna — 2 3epHa. [{lupkonsl 31 u 38 MyTHBI ¥ MpO3padHbl COOTBETCTBEHHO: 38 —

cyOuaroMopHBIN pU3MaTHYeCKUi 00JIOMOK KpHcTaluia, a 31 — HenpaBuIbHOH (opMbl 0061I0MOK. B

— 182 —



Anatoly M. Sazonov, Natalja A. Nekrasova... Geochronology of Granites, Surrounding Schists and Ores of the Panimba...

0154 F
= 251 n=52
0150 %
2 201
= 01464 =
%ﬁ ] 15+
sl A o F
Fal 0,142 @ ot
g 5
01384 = sr
= T
=, decay-const. errs included = £ &q HIVPU ’_A
0,134 : (2; et i) R N A AL = SO 4 9w W O
120124 128132 136140144 148 0 400 800 1200 1600 2000 2400 2800 3200
EI o7 PR/ a EozpacT, MnH neT

Puc. 4. T'padvky M30TOMHO-TEOXPOHONIOIMYECKUX AHAJIN30B: A — IOJOKEHHE TOYEK COCTABOB ILIMPKOHOB M3
obpa3sna rpanuta (I'pI1a0-1) Ha TuarpamMmMe ¢ KoHKOpaUel. KonkopranTHEIH Bo3pacT (868,9 +6,5), muH set (20,
decay — const. errs included). MSWD (of concordance) = 0,022. Probability (of concordance) = 0,88; 6 — rpaduk
BO3pacTHOH BepositHocTH U-Pb-maTupoBkn nupkoHOB oOpasma MuHepanuzoBaHHoro cianma (146/200-210).
BospacTHoii criekTp, mutH set: 250,4+23,0 —2639,9+8,7

KaTOJHBIX JTydax 38 nMeeT yMEepeHHOE CBEUCHHE M TOHKYIO 30HAJIBHOCTh, a 31 — YepHBIN, HE30HAIb-
HBIW. J{J151 HUX nosy4eH Bo3pacT B uHTepBasie ot (499,5+25,1) no (511,4+16,8) muH et — TabIuvHbIe
3rageHus mo 206Pb/238U. Th/U=0,37 (38) u 4,44(31).

['eonoruueckne coOBITHS Maje030iCKOro Bo3pacTa (MEeX1y KeMOpHEeM M JIEBOHOM, JI€BOHOM
1 KapOoHOM, KapOOHOM M I0pOH) XapaKTepHU30BAJIUCh BCIBIIIKAMU ByilkaHusMma [3]. Hamu panee
OBIJT YCTAHOBJICH O3HETPHACOBEIN BO3pacT ByIKaHUTOB CeBEpHUHCKOTO najieoByikaHa B KOxHO-
Enucetickom kpsoxe (222-225 murH aeT, K-Ar-MeTo]] 1o BaJIOBBIM TpoOaM rpaHHUT-IOPPHPOB, PHO-
JUTOB, YMEPEHHO-ILEJIOUYHbIX JA0JIEPUTOB); MO3HEIIEBOHCKUI — (DIIOOPUT-KaTIbIIUTOBBIX TPOXKHII-
KOB C ITHPPOTHUH-XAIBKOIUPUT-CHAIEPUT-TaJICHUTOBOW MUHEPAIU3AINEH B PyAaX MECTOPOKICHUS
«bnarogatHoe» — 368-364 muH set, Rb-Sr u Sm-Nd-meTosr mo npobdam iiroopuTa, MyCKOBHTA
[8, 11]; cpenneopnoBukckuii — rpanuToB bemoropckoro n HuxHekanckoro maccuBoB B FOxHO-
EnucelickoM kpsixe — 466-467 miH siet, Ar-Ar-mMeto]| 10 MyckoBUTy 1 U-Pb-MeTos 110 IUPKOHY U
cteny.

Beno. Istas rpynna — 2 3epaa. L{upkonst Ne 21 u 10 nonynpo3paunsie, 10 — cyounnoMmopdHsblit
MPU3MATHIECKUI 00JIOMOK KpHCTallia, a 21 — HempaBUIbHOU (POPMBI OKaTaHHBINA 00JIOMOK. B xaToz-
HBIX JIy4ax 00a UMEIOT yMepeHHoe cBeueHue, 21 ¢ rpy6oii, a 10 ¢ ToHKOIi 30HaNBHOCTHIO. J{J1s1 HUX
MONTy4YeH Bo3pacT B mHTepBale oT (567,7£36,6) mo (580,6+49,1) MitH 5teT — TaONUYHBIC 3HAYCHUS IO
206Pb/238U. Th/U=1,06-1,07.

Bo BMemaronux ciaHumax 30J0TOPYAHBIX MECTOPOXKICHHH AjekcaHapo-AreeBckoro, Ilepe-
BaJIbHUHCKOTO ¥ BepxHe-EHAITMMUHCKOTO PyIHBIX MOJEH OTMEYaeTcs HUTEBUAHOE KaIHUIIIIATOBOE
MIPOXKMIIKOBaHKE. B MpOXXMITKax pa3BUTHI MUPUT, TEMATUT, TYpMaJInH, cheH u xsoput. HecmoTpst Ha
00BIYHO MUKPOCKOITMYECKUE Pa3Mephbl IIPOKUIIKOB, BMEIAIOIINE CJaHIIbl HHTEHCUBHO AHa(TOPHPO-
BaHBL. Ar-Ar-Bo3pacT KaJUIINATOBOW MUHEPAIN3ALNN U3 PYAHOTO KBaplia MECTOPOXKACHHS «DIbI0-
pazoy», MJH JieT: nato — 549,8+4,6; unaterpanbabiii — 571,5+4,8.

ITo30onuii pugheir. Ulecras rpynmna — 3 3epua. LHlupkonsr Ne 50, 36 u 37 npo3spaunsie (36) u no-
JYNpO3pauHble, C BKIIOYEHUSIMU UM TPEIIMHKAMU, CyOUAMOMOP(GHBINA MPU3MATUYECKHII 00JIOMOK

kpucTaiia (36) u oKpyrIiIoi u oBadsHOHU (opmel 3epHa (37 u 50). B KaToIHBIX Tydax MMEIOT claboe
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Puc. 5 Bo3pacTHOil cieKTp MyCKOBHUTOB U3 JKHIJIBHOTO KBapia: a — obpasen 191/337,8, B MIIH JIeT: 10 METOLY
mato 817,245,3; uaTerpanpubiil Bo3pacT 804,9+5,2; 6 — oOpaszen 145/218, B MutH 5ieT: mo MeTony miaro 744+17,
HWHTETPAJIbHBIN Bo3pacT 584+15

(aepHOE, He30HATBHOE — 50) U sipkoe cBeueHue (36 u 37), HaOMIOTAOTCS CIEBI TPYyOOii 30HATFHOCTH.
Jluist HUX noJTyueH Bo3pacT B uHTepBade ot (762,3+33,3) no (815,0£37,6) muH siet — TabnuyHbIe 3HAUe-
Hus o 206Pb/238U. Th/U=0,02(50) n 0,89-1,03.

Cenpmas rpynmna — 19 3epen. L{lupkoHbl onymnpo3paunble, mpo3padnsie (16, 39, 19, 1, 8, 3) u
myTHEIE (9, 15, 22, 18, 23), unnomopdHBIe MPU3MATHIESCKIE KPUCTAIIIBI FUTH UX 00JIOMKY (OOJIBIIIH-
CTBO), a Takxe cyoumuomopuoe (15) u okatanHoe 3epHO (23). [IpakTHYECKH BCE C BKIOYCHHUSIMHU
W/WK TPEeIIMHKaMH. B KaTOAHBIX JTydyaX IUPKOHBI Kak co caaObIM CBEYEHHEM 10 YEpHBIX 0e3 BH-
JIUMOI1 30HAJILHOCTH, TaK U C yMepeHHbIM (43, 49, 23, 8) cBeueHueM, ¢ rpy0o0il 30HaJILHOCTBIO UJIH
ee ciemamu, a 43, 42 u 11 ¢ TOHKOH 30HATBHOCTEIO WK e¢ cienamu. Bo3pact — ot (889,0+£26,6) no
(996,0432,9) muu jeT — TabnuyHble 3Ha4eHus 1o 2°°Pb/>8U. Th/U=0,48-1,50.

B nozngnem pudee B 3aanrapre Enmcelickoro kpsika copMUpOBAINCH TPAaHUTOMU B Telickoro
xomrutekca (1000-950 murn net), Epyaunckoro (880 mua net) u Kanamuuckoro (880-775 miH net) Mac-
cuBOB. MeTaMopuuecKue ciaaHibl pyAHbIX Mojel BoctouHoro 3o1o0ToHOCHOTO Mosica EHncelickoro
Kpsika nMeroT Bo3pacT 800-775 MITH JIeT, a 30JI0TO-apCEHONMUPUTOBAS, 30JI0TO-TTOTUMETATIINYECKast U
CypbMsiHasl pyJIHbI€ aCCOLMAIIMU MECTOPOXKACHUH 30510Ta — 750-650 mutn set [8, 11, 15].

Cpeonuii pugpeii. Bocomas rpynmna — 1 3epHo. [{lupkoH npeacTaBieH MOIynpo3padyHbIM C Tpe-
IIMHKaMH 00JIOMKOM HJMOMOP(HOT0 MPU3MAaTHYECKOT0 KPUCTAJIIA CO CJIA0BIM CBEYEHHEM B KaTOJI-
HBIX Jly4ax (YepHbIii), 03 BUIuMOii 30HanbHOCTH. Bospact 1006,5+48,8) mutH seT — TabiauyHOe 3Ha-
yenwue 110 2°’Pb/?°Pb. Th/U=0,63.

Jepsaras rpynna — 1 3epHo. LIUpKOH IpeacTaBieH MOJIyNpO3pauHbIM C BKIIOYEHUSIMU U Tpe-
IIMHKaMH HJIMOMOP(HBIM MPU3MAaTHYECKUM KPUCTAJIIIOM CO CJIA0bIM CBEYEHHEM B KaTOJHBIX JIydax
(uepusrit). Bospact (1132,7+79,1) mutH et — tabnuyroe 3Ha49eHue 10 2°’Pb/2°°Pb. Th/U=1,05.

Jecstas rpynma — 1 3epHo. LlMpKOH mpencTaBieH MYTHBIM HAMOMOP(GHBIM HpHU3MaTHUe-
CKMM KPHUCTAJJIOM CO CJIa0bIM CBEUEHHEM B KaTOAHBIX Jydax, 0€3 BUAUMON 30HAJIBHOCTH. Bo3pacT
(1308,9+52,3) mutH sieT — TabauuHOE 3HaYeHue 1m0 2*’Pb/2Pb. Th/U=0,79.

Cpennepuderickas spa pa3BuTHs EHHCECKOro Kpsika XapakTepu30BaliaCh PerMOHAJIbHBIM Me-
TaMOp(HU3MOM OTIIOKECHHH cyXomuTcKoi cepun — 1350-1000 muH et [8, 11].

Pannuit npomepo3zon. Onuanannaras rpymnna — 2 3epHa. [{upkoH npencTaBieH MyTHBIM HIHO-

MOp(I)HbIM MNpU3MAaTUYCCKUM KPUCTAJIJIOM CO ci1a0bIM CBCYEHHEM B KaTOAHBIX JTy4ax, oe3 BU -
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Mol 30HanbHOCTH. Bo3pact ot (1852,9+10,4) mo (1861,3 £16,6) MiH jeT — TaOJUYHBIC 3HAYCHUS 110
207pb/206Pb. Th/U=0,40-0,50.

JlBenanamaras rpynmna — 4 3epHa. [{upkonst Ne 7 u 46 myTtHbie; 17 — mpo3padHoe, a 26 — momy-
Mpo3pavHOe OKaTaHHBIC 3epHa (00soMKH). B mupkone 17 HabnromaroTcst BKIIOUCHHs. B KaTOTHBIX
nyuax 17 u 26 umeror sipkoe, a 7 u 46 — cnaboe ceuenue, (46 — yepHbIl HE30HAIBHBIN). 3epHa 7 U
17 co cnemamu TOHKOI 30HANIFHOCTH, a B 26 HaOIIOMACTCS CEKTOPHATbHASI 30HATBHOCTE. Bo3pact oT
(1931,6+59,6) 1m0 (1996,8+18,1) mutH sieT — TabnuyHble 3HaUeHus 110 2*’Pb/2**Pb. Th/U=0,60-1,12.

Tpunanuarast rpynna — 1 3epHo. L{lupkoH npeactaBieH Mpo3pauyHbIM OOJOMKOM HEIPaBUIIb-
HOH (opmbl. B KaromHbIX Jydax MMEET sSipKOe CBEYEHHE U CEKTOPHaJIbHYIO 30HAJIBHOCTh. Bospact
(2269,6+23,1) mutH stet — TabnuvHoe 3HaueHue 1o 2’Pb/>Pb. Th/U=0,21.

[Mo Hamum uccnenoBanusiM u Oonee panuuMm npencrasieHusm 0. A. Kysuenosa, A.Jl. Hoxku-
Ha, O.M. TypxkwuHnoii [3, 13], B paHHeM pOTEPO30€ MPOUCXOANIIA HHTEHCUBHAS MUTMaTH3anus (IIpx
Temreparypax ampuooauToBo! haruu MeraMmophu3mMa) rpaHyJIMTOB U THEHCOB Ky3eeBCKOM U aTaMa-
HOBCKOW TOJNII apxesi, hopMupoBaycss aM(pUOOINTOBBIN eHUCEHCKNIT MeTaMOP(PHUUECKUI KOMILIEKC
IOxHO0-EHucCeiickoro kpsia u BHEAPHINCH TAPAKCKHE TPAHUTHI.

Ilo30nuit apxei. YetsipHanuaras rpynna — 1 3epHo. DT0 Npo3pavyHOE C BKIIOYEHUSIMH OBallb-
HOW (OpMBI OKaTaHHOE TPEIIMHOBATOE 3€PHO, C SIPKUM CBEYCHHEM B KaTOJHBIX Jly4yaX, CEKTOpPH-
AJbHOW 30HAJIBHOCTHIO M Cepoil MeTaMOopdHuIeckoit kaeMouKkoit. Bo3pact — (2639,948,7) muH et —
TabnuuHoe 3HaueHue no 2’Pb/2°°Pb. Th/U=0,67.

B no3nnem apxee 3aBepmmiiocs (OPMHPOBAHNE KAHCKOTO METaMOP(HUUIECKOTr0 KOMILIEKca Tpa-
HYJIUTOB ¥ YapHOKHUTOB U MPOSBUJICS BYJIKAaHN3M, 00pa30BaBIINi 0CaJ0YHO-BYJIKAHOT€HHBIEC TOJIIIU

eHucelickoil cepuu [3].

Myckosum u3 2udpomepmanbHo20 Keapya

Bo3pacT MyCKOBHUTOB M3 HIIBHOTO KBapia: oopaser 191/337,8, B MJIH JI€T — 10 METOAY ILIATO
817,2+5,3, maTerpansHbiii Bo3pacT 8§04,9+5,2; obpaser 145/218, B MITH 1IeT — 10 MeTOIy T1ato 744+17,
MHTETpaJbHBIN Bo3pacT 584+15.

[Ipu nnaTepnperanuu Ar-Ar-pe3yiabTaToB JaTHPOBOK MYCKOBUTA CIIEAYET YUYUTHIBATH, 4TO Ar-
Ar-cuctema B MUHepaJie OTKpbIBaeTcs mpu Temmepatype 325-375 °C [17]. TepmobaporeoxuMuieckue
HCCIICIIOBAHUSI TA30BO-KUIKUX BKJIFOUCHUH B KBapIle IMOKA3EIBAOT, UTO KBAPII, COACPIKAIIHI MYCKO-
BUT, oOpa3oBaicsa npu temmneparype Huwke 300 °C u He moaBeprasics BRICOKOTEMIIEPaTypHOMY BO3-
JIEHCTBHIO TOCTIC KPUCTAIUIA3AINH aCCOUAIUN KBAPI+MYCKOBHAT. DTO YKa3bIBACT HA MPUEMIIEMYIO

JOCTOBEPHOCTD IMMOJTYUYCHHBIX PE3YJILTATOB.

BruiBoabl

M30TONMHO-T€0XPOHOIOT HUECKHE HCCIEA0BAHMS ITO3BOJISIIOT C/IENATh CIEIYIONINE BEIBOIBL:

B akmieccopHoM IHMpPKOHE METamennTa KOPAMHCKON CBUTHI, BMELIAIOIIEM PyIHbIE TeJIa MeCTO-
POXAEHUS, OTPa3UIIach JJINTEIbHAS TEKTOHOMAarMaTHIecKast UCTOpus pa3BUTHs EHncelickoro kpsika
OT BEPXHEAPXEHUCKOI0 10 BEPXHENAJIEC030HCKOI0 BO3pacTa.

[{upKoHBI BepXHEapXeHCKOro U paHHENPOTEPO30HCKOTO BO3PACTOB MPEACTABISNIOT cOO0H Kila-
CTOI'CHHBIC 3€pHA MPOAYKTOB CHOCA M3 obnactu BBIBETPUBAHUA MUTMATU3UPOBAHHBIX I'PAHYJIUTOB

KaHCKOT0 MeTamopduueckoro komruiekca (2639,9 u 1852,9-2269,6 muH jer).
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HauOonpimiuM pacnpocTpaHeHHEM B CIAHIE MOJb3YIOTCS LUPKOHBI ¢ Bo3pactom 1132.7-
762,3 MJTH JIeT, OTBEYAIONINE IPCHBIILIBCKIM COOBITHSAM B pa3BuTuu EHHcelickoro kpspka. Ha Ha-
YaJIbHON CTaJANM TPEHBUIUIBCKON OPOTCHUH OTIOKEHUS CYXOMUTCKOW CEePHH, UCHBITABIINE CKIAM-
4aToCTh, PErMOHAILHBIN MeTaMOp(U3M OT 3eJIeHOCIIaHIeBOI 10 aM(puOonuTOBOH (anuii, mpopBaHbI
UHTPY3USMU THEUCO-IPAHUTOB TEHCKOIO KOMILIEKCA. B 103HErpeHBUIIIIBCKOE BPEMS B 30JI0TOHOC-
HOM nosice Exmceiickoro kpsika IposiBUIINCH TPAaHUTOOOPa30BaHUE TATAPCKO-aIXTHHCKOTO KOMILJIEK-
ca, KOHTaKTOBO-TePMaJIbHbIH U ITnHaMomeTaMmopdu3M B 30Hax Wimmmounckoro u Tatapckoro pas-
JIOMOB.

MeTamMop(u3M CIIaHIIEB TEKTOHUYECKON 30HbI [[aHMMOUHCKOIO MECTOPOXKICHUS XapaKTepU3y-
etcst mHTepBaiIoM (996,0+£32,9) — (889,0+£26,6) muH net. Bo3pact rparnToB UnprMOMHCKOTO Mac-
CHBa TaTapCKO-asIXTUHCKOI'O KOMILIEKCa, OOHa)KAIOIUXCS Ha 3amajHoM (JaHre pyaHOro MOJs, —
(868,9+6,5) muH net. Bo3pacT ruApOoTEepMaIbHOIO KBapIEBO-KIUIBHOTO MHHEPAI000pa3oBaHUS C
30JI0TOCYTb(PUIHON MUHEpaTU3alueii oleHuBaeTCst nHTepBaioM (817,2+5,3) — (744+17) muH et (1o
MYCKOBHTY W3 JKIJIBHOTO KBapua) u (815,0+37,6) — (762,3+33,3) MuH neT (10 MUPKOHY U3 PYIHOTO
CJIaHIA).

W3oTonHble 1aTupoBKU LUPKOHOB U3 cianua 580,6-567,7; 511,4-499,5 u 394,6-370,7 miiH neT co-
OTBETCTBYIOT BO3pacTaM 0alKaIbCKOMU, CalanpPCKON M KaJICAOHCKOM 31moxam quactpodu3Ma B CKai-
yaroM oOpamiiennn Cubupckoit niuardopmsel. B BeHacKkoe 1 BEpXHEIEBOHCKOE BPEMsI B MECTOPOK J1e-
HUAX BOCTOYHOTO 30JI0TOHOCHOTO TOsICa TIPOSBUIIACH OOMIbHAS TOHKOIMPOXKMIIKOBAS KaIHINIIAaTOBAs
1 KBapl-KapOOHATHAsI MUHEPAJIN3AIHs, YacTO C CYJIb(OUIHON BKPAIUICHHOCTBIO.

Haubosee Moonbie IUPKOHBI U3 pyaHOro cianna — 288,3+15,7 — 250,4423,0 miuH aeT oOpaso-
BaJIMCh B ITPOLIECCE MEPMCKO-TPHACOBOI TEKTOHOMArMaTH4YeCKON aKTUBU3AIMH CTA0MIIN3UPOBAHHOMN
ckJan4aroii obnactu Enuceiickoro kpsika. CornacHo Jierenae EHncelickod cepuu rocyjapcTBeHHOM
reojoruveckoit kaptel Poccuiickoit @enepanun macmrabda 1:200 000 [4], 3 TOMy BpeMEHH COOTBET-
CTBYIOT MPOSIBJICHUS BEyTMHCKOTO KOMIIJIEKCA Aa€K JOJIEPUTOB U HHOIUT-CHEHUTOBOBOI'O KMICKOTO
KOMIIJIeKca. PaHee CBHICTENBCTB MPOSBICHHSI 00pa30BaHM 3TOr0 BO3pacTa B pyAHBIX Hoisix Boc-

TOYHOI'O 30JI0OTOHOCHOI'O I10sICa HE OTMEYAJIOCh.

Paboma evinonnena npu unancosoit nodoepirycke @onoa Muxauna IlIpoxopoea (00zoeop
Ne AM-22/14 om 1.04.2014) u KT'AY «Kpacnoapckuit kpaegoii ¢hono noooepircku Hay4HoIl u HAYYHO-
mexnuueckou deamenvnocmuy (Jononnumenvhnoe coznawenue Ne 21/14 om 24.09.2014). Aemopwt
svipasicarom npusnamenvrocmsy B.@. Ilpockypuuny, O.B. Bakynenxo (BCEI'EH), A.A. Tomunen-
ko, A.B. Tpasuny (UI'M CO PAH), M.H. Illamunosoiu (HUTILY, . Tomck), H.B. I'aghyposoii (CDY)

3a nomouib 6 npoeebenuu AHATUMUYECKUX UCCTIe006AHUTL U 060y.7fc0euuepe3yﬂbmam06.
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