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Bo3spactHoe monoxeHne 1 reoAnHaMIIEeCKUe yCIOBHs ()OPMHUPOBAHHS MOIHOICHOBOTO OPY/ICHEHNS M MPOAYKTUBHBIX Ha
9TOT BUJI OPYJICHEHNS TPAHUTONIOB YpaJla JJ0 HACTOSIIIEr0 BpeMEH! H3y4deHbI O4eHb c1abo. B HacTosmelt myOmikanum n3-
JIO’KEHBI PE3yNbTaThl U30TOMHOTO JATHUPOBAHHS TI'PAHUTOB OJJHOTO M3 HEMHOTHX BBISBICHHBIX Ha Ypajie MECTOPOXKICHUIT
Cu-Mo-niop¢upoBoro Tuma — Tanunkoro, CiocoOCTBYOMIFE PEIIEHHI0 3TOH nMpobieMsl. Bpems hopmupoBanus Monubae-
HOHOCHBIX TPaHUTONA0BTaIHMIIKOTO MeCTOpOKAeHHs ObII0 ycTaHoBineHo U-Pb MeTonoM 1o IpKoHaM U3 OO IIaBHOM
HMHTPY3UBHOH (a3el Tanuikoro MaccuBa, HemocpeaAcTBeHHO BMemaromero Cu-Mo opyneHeHre, ¢ UCTIOIb30BaHUEM HOH-
Horo mukpo3onna SHRIMP-II (Llentp n3oronusix uccnenoBanniit BCEI'EW, 1. Cankr-IlerepOypr). Beraucnennstit no 7
(u3 11 Bemmonuenusix u3Mepenuit) U-Pb-Bo3pact nupkona u3 rpanurounoB cocrasisier 297.4 + 2.3 muH net (95% ypo-
BEHb 3HAYUMOCTH) IIPH BEPOSTHOCTH COOTBeTCTBHS KOHKOpAaHTHOCTH 0.996 1 CKBO = 0.105. Pesyabrarsl U-Pb marupo-
BaHMS COBIIAJIAIOT B MPEJiesIax ITOTrPEIIHOCTH aHali3a ¢ OITyOIMKoBaHHBIMU panee Re-Os Bozpactamu MomuGneHuToB Ta-
JIMLIKOTO MecTopoxkaAeHus: 299.9 + 2.9 mun net u 298.3 £+ 1.3 muH net. JlaTupoBKH (pUKCUPYIOT HOBBIH, HE H3BECTHBIN pa-
Hee BO3PACTHOH ypOBEHb ()OPMHUPOBAHHS MOJIHOICHOBOTO opyaeHeHus. J{o mocnenuero Bpemenn Ha Cpenaem Ypaine Obl-
710 n3BecTHO TobKO FOskHO-11lameiickoe MOTOICHOBOE MECTOPOKICHHE, TEHETHYECKH CBSI3aHHOE C CYOIIeTIOYHBIMH T'pa-
HUTaMd ManbIIeBCKOTO MacCHBa, KOTOPBIE UMEIOT Oosiee Monoaoit Bo3pact 277.141.1 muH net. CortacHO MOTy4eHHBIM
JTAHHBIM, BHEJJPEHUE TIOPOJ M3yUSHHOTO MOIHOEHOHOCHOTO KOMIDIEKCA IIPOMCXOIMIIO IPAKTHIECKH OJHOBPEMEHHO ¢ 00-
pa3oBaHKMEM LIMPOKO PA3BUTHIX B MPEeliaX BOCTOYHOTrO ckioHa CpenHero Ypana HHTPY3Hid, HECYIINX 30JI0TOE Opy/IeHe-
Hue (Bepxucerckuii, lllapranickuii u qpyrue rpaHUTOHIHBIE MaccHBbl). [Ipnu Onu3koM (PaKTHYECKH OTUHAKOBOM) Bpe-
MeHHU 00pa30BaHUs TIOPOIBI MOJIHOIEHOHOCHOTO 1 30JI0TOHOCHBIX MAaCCHBOB CYIIECTBEHHO OTJIMYAIOTCS 110 TIETPOXUMHYE-
CKHM OCOOEHHOCTSM, UTO MO BCEH BEPOATHOCTH, U ONMpPEAENAET X METAIOTEHNYECKYIO CTeManu3anuio. I paHnTOuIbI,
(opMupYIOIIHE 30I0TOHOCHBIE KBAPIIEBBIE JKHJIBI, TI0 XHMHIECKOMY COCTABY SIBISIOTCS TIOPOIaMU H3BECTKOBO-IIETIOUHOM
cepun (THITUYHBINA npuMep — [llapTarickuii rpaHUTHBIA MaccuB ¢ bepe30BCKMM MECTOPOXK/ICHHEM), @ B COCTaBe IPAaHUTO-
H7I0B, TPOAYKTUBHBIX Ha opyneHeHne Cu-Mo-nophupoBoro Tuma, Hapsay ¢ MOPoJaMH HOPMATbHOH MIEIOYHOCTH IITHPOKO
Pa3BHUTH yMEPEHHO-IIIETOYHEIEe pa3HOBUAHOCTH. Hanboee 0T4eTIIMBO 3TO BBIPAXKEHO B ITOPOJIAX CPEIHETO COCTaBa, KOTO-
PBIC NPEACTABICHBI HCKITIOYUTECIIbHO MOHIIOAUOPUTAMU U KBAPLUEBBIMHA MOHLOANOPUTAMU.

KurwueBsie cioBa: Ypan, epanumoudst, U-Pb SHRIMP-II oamuposanue
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Age position and geodynamic conditions of molybdenum metallization and productive granitoids of the Urals formation
are very little studied now. This publication contains the results of isotopic dating of granites from Talitsa Cu-Mo-porphy-
ry deposit which should help solve this problem. The timing of formation of the molybdenum-bearing granitoids of Talitsa
deposit was determined by applying the U-Pb SHRIMP-II method through zircons (the Center for Isotopic Research of All
Russian Geological Research Institute, St.Petersburg). The U-Pb-age has been calculated on 7 (from a total of 11 conduc-
ted) measurements with probability of concordance 0.996 and MSWD = 0.105 and it is 297.4 + 2.3 Ma. The results of U-Pb
dating are similar to before published Re-Os ages of Talitsa molybdenite deposit: 299.9 + + 2.9 Ma and 298.3 + 1.3 Ma.
These data establishes the new unknown before age level of molybdenum metallization. Until recently there has been only
data on the Yuzhno-Shameiskoe molybdenum deposit connected with the subalkaline granites of Malyshevo massif which
is younger: 277.1 £ 1.1 Ma. According to the received data, the intrusion of investigated granitoids happened practically
at the same time as the formation of the wide-spread in the western slope of the Middle Urals intrusive bodies which are
accompanied by gold metallization (Verkhisetsky, Shartashsky and others). With such close (practically the same) time of
formation the rocks of molybdenum-bearing and gold-bearing massifs significantly differ in petrochemical peculiarities,
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which probably determines their metallogenetic specialization. Granitoids forming gold-bearing quartz veins on chemical
composition are rocks of calc-alkaline series (typical exemple — Shartashskyi massif with Beriozovsk gold deposite). The
granitoids productive on of Cu-Mo-porphyry type metallization together with large number of normal alkalinity rocks in-
cludes subalkaline rocks such as monzodiorites and quartz monzodiorites.

Keywords: Urals, granitoids, U-Pb SHRIMP-II datin
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AHanu3 0coOeHHOCTEH mpoueccoB 00pa3oBaHUS
IpaHUTONIOB TaJIMIIKOTO MaccuBa MPECTaBISET 3Ha-
YUTENbHBI HHTEPEC B CBA3M C TEM, YTO OHU BMeEIla-
10T OJTHO U3 HEMHOTHX BBISIBIIEHHBIX Ha Ypalie MposiB-
JIEHUH MeJTHO-MOIHO1eH-IophrupoBoro THa. Maccus
CIIOKEH MOpOJaMU HOPMAaJIbHOM M c71ab0 TOBBIIIECH-
HOMW IEJIOYHOCTH, KOTOPBIC BBIIEJAIOTCS B KaueCTBE
3BEpPEBCKOTO IUTyTOHMUYeckoro kommiekca (Ilerpos
u ap., 2011). Jlo mocnemHero BpeMeHn UX BO3pacT Ha
OCHOBaHUHU pe3ynsTatoB K-Ar maTmpoBaHuUs cuuTai-
csl paHHEKaMEHHOYTOJbHBIM. [1STh onpeneneHui, no-
JYYEHHBIX 3THM METOJIOM 110 OMOTHUTaM M3 TPaHUTOU-
JIOB pacCMaTpUBaEMOT0 MacCHBa, OXBATHIBAIOT HHTEP-
Ban oT 341 mo 320 MiH JeT mpu CpeaHEM 3HAYEHUU
333 muH et (A3oBckoBa, [ padexes, 1988). bonpmoit
pa3dpoc U 3HAYUTENIbHBIH UHTEPBAJ HEONPeaesIeHHO-
CTH (£7—8 MIJIH JIeT) TIOIYYEHHBIX TaTUPOBOK MOOY/IH-
JIX aBTOPOB IPOBECTH JOMOJHUTEIBHBIE T€0OXPOHOJIO-
rHYECKUe HCCiIeoBaHusl ¢ ucnons3oBanueM U-Pb me-
TOJIa IaTUPOBAHUS 110 LIUPKOHY, PE3YJIbTaThl KOTOPHIX
M3JIOKECHBI B HACTOSIICH pabore.

Bwmemaromue Tanuikuii MaccuB OpOAbI MPEICTaB-
JICHbI IIPEMYIIECTBEHO CEPIICHTUHUTAMH U CEpIIeHTHU-
HU3APOBAaHHBIMU yAbTpamMapuTaMu O(HUOIUTOBON ac-
COLIMALINH, OTHOCSIIUMHUCS K MIEPBOMANCKOMY IyHUT-
rapiOypruToBoMy KOMIUIEKCY, M JIMIIb Ha HEOOJIBIIOM
y4acTKe B CEBEpO-3amaiHON YacTH MaccruBa TPaHUTOU-
JIbl IMEIOT KOHTAKT C BYJIKaHUTAMHU OallIKUPCKOH CBU-
TBl CpEIHEeIEeBOHCKOTO Bo3pacTa. Ha coBpemMeHHOM
9PO3MOHHOM CpPEe3€ MAaCCHB UMEET CIOKHYIO KOH(pHTY-
pauuo U OTHOCUTENBHO HEOOJIbIINE pa3Mephl, IPOTs-
I'MBasiCh B HAIIPABJICHUH C CEBEpa Ha IOT HA PaccTos-
HHUE OKOJIO 4 KM IPH MAaKCUMaJIbHOM MIMpHUHE HE Ooree
1.5 xm (puc. 1). [Ipeobnagaromas ero 4acTb CIOKeHA
IpaHUTOMAAMH IJIABHOM MHTPY3UBHOMW (a3bl, BAPbUPY-
IOLIUMH 10 COCTaBy OT I'PaHOJUOPHUTOB JIO IPaHOCHE-
HUTOB U I'PAaHUTOB. B 3amajHOl yacTH MaccuBa Io pe-
3yJabTaTaM TOMCKOBOTO OypeHHUs] OKOHTYPEHO HeOOIb-
moe (1o 1.4 KM B MOTIEpeYHUKE) TEJI0 MOHIIOIHOPHUTOB
1 KBapLEBbIX MOHLIOANOPHUTOB, SIBJISIOILUXCS, 110 BCEH
BEPOSITHOCTH, MPOAYKTAMU KPUCTAJUIM3ALUN Marma-

TUYECKUX PacIUIaBOB paHHel ¢a3bl BHenpenus. bomee
MOJPOOHAsT XapaKTEPUCTUKA MAacCHBa U CBS3aHHOTO C
HUM MEJHO-MOJIHOJICHOBOTO OPYJACHEHUS JIaHa B Psizie
oryOMKOBaHHBIX padoT (A3oBckoBa, 1999; A3oBcko-
Ba, [ pabexes, 2008).

IIpo6a mms U-Pb-matupoBanus Oblia oToOpaHa
U3 KepHa CKBaXWHBI 1 (TyOmHa 54.8 M), mpoOypeH-
HOM B 3aIiaJIHOM MPUKOHTAKTOBOM YacTH MacCHBa MpU
MIPOBEZICHUN TIOMCKOBBIX PaboT YpaibCKOH Teoioro-
ChEMOYHOM dKcTeuIrei (cM. puc. 1). Marepuan npo-
OBl MPE/ICTABJICH MPAKTUYCCKU HEM3MCHEHHBIM OMOTH-
TOBBIM T'PaHUTOM, XapaKTePU3YIOUIMMCSI OYeHb cl1abo
MOBBIIIIEHHBIM cofepykanueM enodeit (8.13 mac. %
Na,O + K,0). Beigenenne mupkoHa IPOBOAIOCH C HC-
MTOJTE30BaHUEM OOBIYHOTO HAOOPa METOAOB, BKITIOYAI0-
mero apoOJjeHne MpoObl, TPOMBIBKY H3APOOIEHHOTO
MaTepualia B BOJIe 10 CEpOro NUTNXa, MarHUTHYIO Cera-
paryio, pa3ieieHue B TSIKEIBIX KUAKOCTIX U PyIHOU
oTOOp 3epeH nupkoHa o ounokyispom. U-Pb maru-
POBAaHUC IMUPKOHA BBIMIOJIHAIOCH C IMOMOIIBIO BTOPpHUY-
HO-uoHHOro Mrkpo3onaa SHRIMP-II (Llentp u3oror-
vbIX uccienoBananiit BCEI'EN) mo cTangapTHOW MeTO-
muke (Williams, 1998).

upkoH HM3y4eHHOUW MPOOBI MPENCTaBIeH HINO-
MOP(HBIMUA KPHUCTAIIAMH, TAOUTYC KOTOPBIX MEHS-
€TCS OT KOPOTKO- JI0 JJIMHHOIPH3MATHYECKOTO, pe-
xe ux obnomkamu (puc. 2). Pasmep 3epen — ot 150
1m0 350 mxm B qymuHy u oT 100 mo 150 Mkm B more-
peunuke, yuymmaenue 1 : 2.5 u 6onee. Bee kpuctamib
MMEIOT TOHKYIO PUTMHUYHYIO 30HaJbHOCTH. [Ipeobma-
Jaromias 9acTh 3epeH IIUPKOHA COAEPIKUT BKITFOUEHUS
CHWJIMKATHBIX MUHEPAJIOB B BHJIE MENKHX (0 5 MKM)
UIUOMOP(HBIX KPHCTAIITUKOB MPU3MATHYECKON HIIN
UTOTBYATOHN (POPMBI. 3HAUNUTEITHHO PEKE BCTPEUAOTCS
BKJIFOUEHUSI OKPYIIIOHN, YIJIMHEHHOW WJIM KarlUIeBH]I-
HOH (OPMBI, TO-BUJUMOMY, MPENCTABISIONINE CO00i
YaCTUIlbl paciijiaBa, 3aXBA4YC€HHBLIC B IIPOLIECCE KpHU-
CTAJITM3AIMH [IHPKOHA.

U-Pb SHRIMP-II nanHble 11 IIMPKOHA W3 rpa-
HATa TaJMIKOTO MaccWBa MPEACTABICHB B Tabm. 1
u Ha puc. 3, 4. [{upkoHbl XapaKTEpPU3YIOTCSl 3HAYU-
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Puc. 1. Cxema reooruueckoro CTpOeHuUs paiioHa ¢ Tou-
Kol 0TOOpa TPOOBI TSI U30TOITHOTO TATHPOBAHUS (T10
marepuanam O.b. AzoBckoBoid, ['A. bykpuHna u np.).

1 — meramopduyeckue mopons! (THEWCH, aM(puOOIHUTH U
KPHUCTAJUTMYECKUE CIAHIBI) amylickoro kommrekca (PR))
n anabamickoit cepun (RF,); 2 — BynkaHUTBI KpacHOayi-
ckoit Tonum (O5—S,); 3 — ByJIKAHOT€HHbIC ¥ BYJKAHOTCHHO-
ocafo4yHble Moposl Oammkapcekoi cBuThl (D, ;); 4 — Teppu-
TeHHBbIE W KapOOHATHBIE TTOPOJbI PAHHEKAMEHHOYTOILHOTO
BO3pacTa; 5 — BYIKAHUTHI KOPEIOBCKOW TOMIIM: TY(HI (WUr-
HUMOpPUTBI) PHOIIUTOB, TPAaXUPHOINTOB, TPAXHUAALUTOB,
tpaxutoB (C,); 6, 7 — mopoas! 0QHOIHTOBOH acCOIUAIUN:
6 — mepBOMANCKUH IyHUT-rapLOypruTOBBI KOMILIEKC,
7 — IBIIMUHCKUI TaO0pOBBIA KOMILIEKC; 8§ — TpaHOIHOpPH-
TBI ¥ TPAHUTHI Bepxucerckoro komrwiekca (C,); 9, 10 —mo-
POZIBI 3BEPEBCKOTO KOMILIEKCA: 9 — MOHIIOIOPUTEI, KBap-
LIeBbIE MOHIIOANOPUTHI, 10 — rpaHOIHOPHTEI, TPAHOCHEHH-
TBI, TPAaHUTEL; 11 — 30HBI KPYIHBIX pa3pbIBHBIX HAPYIICHHI;
12 — Touka ot6opa npods! wis U-Pb natupoBanus 1upkoHa.

Fig. 1. Geological scheme of the area with sampling
site for isotope dating (after O.B. Azovskova and
G.A. Bukrin).

1 — metamorphic rocks (gneisses, amphibolites and crys-
talline schistes) of Adui complex (PR,) and Alabash series
(RF,); 2 — volcanic rocks of Krasnoaduiskaya strata (O;—S,);
3 — volcanic and sedimentary-volcanic rocks of Baskarska-
ya formation (D, ;); 4 — terrigenous and carbonaceous rocks
of Early-Carboniferous age; 5 — volcanic rocks of Kore-
lovskaya strata: tuffs (ignimbrites) of rhyolites, trachyrhyo-
lites, trachydacites, trachytes (C,); 6, 7 — the rocks of ophi-
olitic association: 6 — Pervomaiskii dunite-hurzburgitic com-
plex, 7 — Pyshminskii gabbroic complex; 8 — granodiorites
and granites of Verkhisetskii complex (C,); 9, 10 — the rocks
of Zverevskii complex: 9 — monzodiorites, quarts-monzodi-
orites, 10 — granodiorites, granosyenites, granites; 11 —zones
of big faults; 12 — sampling site for U-Pb dating of zircon.
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2. KaronmonmroMHHECIICHTHBIE H300paXKCHUS
IUpKOHA M3 TpaHMuTa Tamuikoro maccua (oOpaser
C-1/54.8).

BenpiMu kpyKKaMy MOKa3aHO IMOJIOKEHHE TOYCK H3Mepe-
HUH, UQPBI y KPY)KKOB COOTBETCTBYIOT HOMEpaM aHaH-
30B B Ta01. 1.

Fig. 2. Cathodoluminescent images of zircon grains
from granite of Talitskyi massif (sample C-1/54.8).

Measurement points are shown by open circles; figures cor-
respond to the number of analyses in table 1.

TENBHBIMH KOJeOaHUSAMH cojepxkaHuii ypana (202—
1869 r/T), ompenensromumMu ko3 dunreHT Bapua-
uuu 63.8%, MpU 3TOM aHAJIOTMYHBIA MapaMmerp AJs
3HaYEHUH BO3PACTOB, BBIUYMCICHHBIX MO OTHOIIEHHUIO
206Pp/238U, coctaBmser TombKo 2.2%. AmNmpoKcuMa-
st U-Pb SHRIMP-II nanneix (n = 11) Ha auarpamme
206Ph/238U—2Pb/*5U 1m03BOISAET BLISIBUTEH AMCKOPIIHIO,
BEpXHEE IEPEeCcEeYeHUe KOTOpPOH ¢ JIMHUEH coryaco-
BAaHHBIX 3HAYEHUH ompenenseT Bo3pacT 297 £+ 35 miH
net, ipu CKBO = 0.5 (cM. puc. 3). bonee y3kuii uH-
TepBajJ MOTPEIHOCTU (2.3 MJIH JIeT) KOHKOPAAHTHOTO
U-Pb Bo3pacra 297.2 MIIH 5IeT clienyeT U3 paccMoTpe-
HUs Kactepa (n = §), XapaKTepu3yIoIIerocs BHICOKUM
3HaueHueM ‘‘probability of concordance” = 0.94 (cm.
puc. 3). Eme GombItiee 3HaUCHUE BEPOSTHOCTH KOHKOP-
nmanTHOCTH (0.996 mpucymie cooOmecTBy aHAIUTHYe-
ckux nanueix 1.1, 1.2, 2.1, 3.1, 4.1, 5.1, 5.re, onpene-
Jsromux Bospact 297.4 + 2.3 muH net (95% yp. 3Ha-
gyumocTH) mpu CKBO = 0.105 (cm. puc. 4), 4To mo3Bo-
JIIeT pacCcMaTpHUBATh C BBICOKOH CTENEHbIO J10CTOBEp-
HOCTH 3Ty JaTHPOBKY Kak BpeMsi o0pa30BaHHUS MOPO-
nbl. Uznoxkennsle pesynsrarsl U-Pb matmpoBanms co-
BITQJIAIOT B ITpe/IeNIaX MOTPENTHOCTH aHaAIH3a C Oy OIIH-
KOoBaHHBbIMM HezaBHO Re-Os Bo3pacramu monubOaeHu-
ToB Tanuikoro mectopoxxaeHus: 299.9 +2.9 u 298.3 +
1.3 muH net (Tessalina, Plotinskaya, 2017).
[Monyuennsie U-Pb (297.4 + 2.3 muH neT) u Re-Os
(299.9 +£2.9 1 298.3 = 1.3 muH JeT) AaTUPOBKH (PHK-
CUPYIOT HOBBIW, HE H3BECTHBIM paHEe BO3PACTHOU
ypoBeHb (opMHpOBaHUS MOJIMOAEHOBOTO Opyne-
venus. Jlo mocmeanero BpemeHu Ha CpemHeMm Ypa-
e OpuTo M3BecTHO Tonbko HOskHO-Illamelickoe mo-
JTUOIEHOBOE MECTOPOXK/IEHUE, TeHETHUECKH CBS3aH-



148

Cmupnos u op.
Smirnov et al.

Taommua 1. Pesysnsrare U-Pb SHRIMP-II ananu3sa nupkoHa u3 rpanura Tanunkoro maccusa (rpoda C-1/54.8)
Table 1. The U-Pb SHRIMP-II data of zircon from granite of the Talitskyi massif (sample C-1/54.8)

Cojaepxkanusi, ppm M Bospact, mun net

TI;IL(I)Q’;(GE;_ 207(5013” ]j : Th 20:;))* 22338%1 2203681)_b iolA)c, z‘gﬁ iolA’c, Rho [206pp* Pi T N CKBO | P

MepeHui U U 287 K
1.1 0.28 1323480 | 54.9 |1 0.37| 0.341 | 4.0 | 0.0472 | 1.3 [ 0.325|297.5|4.0 | 297.5|7.6 | 0.002 |0.96
1.2 0.25 | 655 | 180 | 26.7 | 0.28 [0.3298 | 2.7 | 0.0472 [0.75| 0.278 | 297.2 | 2.3 | 297.1 | 44 1.4 10.23
2.1 0.86 |1037(305| 42.3 10.30 | 0.331 | 3.8 | 0.0473 [0.88| 0.232 | 298.0 | 2.7 | 298.0 | 5.1 | 0.69 |0.41
2.2 0.94 |1822|451| 71.7 |1 0.26 | 0.320 | 4.2 | 0.0445 [0.82| 0.195 | 280.7 | 2.4 | 280.7 | 4.5 | 0.015 | 0.90
3.1 0.00 | 1869|566 | 74.4 10.31 | 0.337 | 6.1 | 0.0471 [0.84| 0.138 | 296.6 | 2.5 | 296.6 | 4.9 | 0.013 | 0.91
3.2 0.15 [1089]230 | 44.2 [ 0.22 | 0.326 | 5.0 | 0.0454 |0.73] 0.146 | 285.9 | 2.1 | 285.9 | 4.1 | 0.0023 | 0.96
4.1 0.00 | 202 | 118 | 8.13 | 0.60 | 0.355 | 4.0 | 0.0475 | 1.3 [ 0.325]|299.3|4.0| 2994 | 76| 0.83 |0.37
4.2 0.00 | 336 | 120 | 13.6 | 0.37 |0.3378 | 2.2 | 0.0463 [0.68| 0.309 | 291.9| 2.0 | 2919 | 3.9 | 0.45 |0.50
5.1 0.94 |1822(451| 71.7 10.26 | 0.380 | 30 | 0.0474 | 2.4 | 0.080 | 298.5| 7.3 |1 299.0 | 14 | 0.113 | 0.74
S.re 14.68 | 462 | 296 | 22.3 | 0.66 | 0.357 | 5.1 | 0.0470 | 1.4 | 0.275]296.0 | 4.2 | 296.0 | 8.1 | 1.13 [0.29
6.1 0.00 | 349 | 81 | 14.3 |10.24 | 0.349 | 3.0 | 0.0482 [0.72| 0.240 | 303.3 | 2.2 | 303.3 | 4.3 | 0.0068 | 0.93

IMpumeuanue. [TorpenIHOCTH NPUBEACHBI UTs HHTEpBajia =16. Pb, 1 Pb” — HepaaHoreHHBIi 1 paJuOreHHbIH CBHHIIBI COOTBETCTBEHHO. [10-
rpemrHocTH Kanubposku crangapra TEMORA cocrasmsinun 0.31%. (1) — ckoppekriposano 1mo u3mepeHromy **Pb. Rho — koaddurment
koppessitn otHotrerni 2°Pb/**U u 27Pb/>5U. Ty — KOHKOPAAHTHBIH BO3pacT. P — BEpOSTHOCTH COOTBETCTBHUSI KOHKOPIAHTHOCTH. Pacuer
U-Pb Bo3pacToB npoBomics ¢ ucnonb3oBanuem mporpammbl [ISOPLOT/Ex version 3.66 (Ludwig, 2008).

Note. Errors are 1-sigma. Pb, and Pb" indicate the common and radiogenic portions respectively. Error in Standard TEMORA calibration
was 0.31%. (1) corrected using measured 2**Pb. Rho — the correlation coefficient between 2°°Pb/?¥U and **’Pb/*°U radiogenic isotope ratios.
T — concordant age. P — probability of concordance. Construct U-Pb concordia plots and calculate ages using the program ISOPLOT/Ex
version 3.66 (Ludwig, 2008).
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Fig. 3. The U-Pb concordia plot for zircon from
granite sample C-1/54.8.

The green line is discordia. K — concordance. D — equivalence.

HOE C CYyOIIEeNOYHBIMH TpaHUTaMu MalbIIIeBCKOTO
MaccuBa, KOTOpble HMEIOT 0oJiee MOJIOJIOM BO3PACT —
277.1 = 1.1 mun ner (CmupHOB U jp., 2005). Corrac-
HO IOJyYEHHBIM JITaHHBIM BHEIPEHUE IOPOJ U3yUYeH-
HOTO MOJINOJCHOHOCHOTO KOMIUIEKCA IPOUCXOIHIIO
MPAaKTHYECKN OJHOBPEMEHHO C 00pa30BaHUEM IIUPO-
KO Pa3BUTHIX B Ipejesiax BOCTOYHOro ckiioHa Cpen-
Hero Ypalla MHTPY3UH, HECYUIUMX 30JI0TOE OpYIeHe-
mue (Bepxucerckuii, lllapramckuii u npyrue Tpa-
HUTOUIHBIE MaccuBBI). IIpu Oau3KoM (TIpaKkTHYECKH
OJTMHAKOBOM) BpPEMEHH OOpa30BaHUS IOPOABI MO-
JTUOCHOHOCHOTO U 30JI0TOHOCHBIX MAacCHBOB CyIlle-
CTBEHHO OTJIMYAIOTCS 110 IMETPOXUMHUYECKHM OCO-
OCHHOCTSIM, YTO, MO BCEH BEPOSITHOCTH, M OIpe[e-
JIIeT UX METAJNIOTeHWYeCcKylo crenuain3anuio. ['pa-
HUTOUJIBI, GOPMHUPYIOIINE 30JI0TOHOCHBIE KBapIIEBhIC
JKUIIBI, TI0 XUMHYECKOMY COCTaBY SIBIISIOTCS MOpPOa-
MH H3BECTKOBO-IIEIIOYHON CEepHH (THITMYHBIA IIPHU-
mep — lapramckuii MmaccuB ¢ bepe3oBCKUM 30J10TO-
PYZHBIM MECTOpPOXKACHHEM). B cocTaBe 3BepeBCKOTrO
KOMILJIEKCa, MPOAYKTHUBHOIO Ha opynaeHeHune Cu-Mo-
nop($upoOBOTO THIA, HAPSAY C MOPOIAMHU HOPMAILHOM
LIEJIOYHOCTHU IIUPOKO Pa3BUTHI yMEPEHHO-IIEIOYHbIE
pazHoBuaHOCTH. Hanbosmee 0TYeTIMBO 3TO BBIPAKEHO
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Fig. 4. Error-weighted average plot U-Pb ages for
zircon from granite C-1/54.8.

B HeTpOFpa(I)I/I‘ICCKI/IX PAa3HOBUAHOCTAX CPCAHLCIO CO-
CTaBa, KOTOPBIC NPCACTABJICHbBI UCKIIIOYHUTCIILHO I10-
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poaaMy MOBBIIEHHOW 1IEJIOYHOCTH: MOHILIOJUOPUTA-
MM U KBapLI€BBIMU MOHLIOAUOPUTAMMU.

Hccenedosanus 8blnoiHeHbl @ pamkax KOMIIEKCHOU
npoepammol YpO PAH (15-18-5-15).
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