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PE3VYJIBTATHI U-Pb (ID-TIMS) TEOXPOHOJIOTMYECKUX
NCCJIEJOBAHUN TPAHATA
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ComracHO COBpeMEHHBIM CXeMaM TEKTOHNYECKO-
ro paitfoHupoBaHus [1, 2], AJITaHCKMIA IIUT MOApa3-
JIensieTcs Ha ANTaHCKHM Te00JIOK 1 PACIIOIOKEHHBIS
COOTBETCTBEHHO K 3amaay M BOCTOKY OT Hero Yapa-
OnékmuHckuii 1 batomrckuii reoonokm (puc. 1).
ITo reomormyeckuM M Teo(pU3NUIECKUM ITaHHBLIM B
npeaenax AJIIaHCKOro reo0jioKa BbIASSIOT 3amnai-
Ho-AnmaHckuit u BocrouHo-AnpaHckuii  (Yayp-
cKuit) merabsnoku [1, 2]. B mpenenax BOCTOYHOM ya-
ctu 3amamHo-AJIIaHCKOro MeradJjioKa MEXIy peKa-
Mu AngaH 1 TUMTOH pacIioIOXeHEI OoraTeiime 1o
3armacaM (pJIOrOIMTOBBIE U KEJIE30PYIHBIE MECTO-
POXIEHUSI, UMEIOIIecs] OLICHKU BO3pacTa KOTOPBIX
(1600—2230 munH ner; K—Ar meton, dgaororut [3])
HaXoOISITCSA B IIMPOKOM Iuaria3zoHe. MOXHO TOJIbKO
MpearoaaraTth, YTo MX 00pa3oBaHUE CBSI3aHO C paH-
HEMPOTEPO30iICKIM 3TAIOM I'€OJIOTMYECKOIO pa3Br-
TUs1 AlijaHcKoro muTa. s pelieHus 3Toil 3agadyu
BeinojiHeHbl U—Pb (ID-TIMS) reoxpoHoJioruue-
CKHe€ MCCJIeOBaHMsI IpaHaTa U3 XKejJe30MarHe3uajb-
HBIX METaCOMAaTUTOB paiioHa CpeIHEeTO TEYSCHUST PeKU
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Kypynr-Xoonky (Jlermuepckasi rpymmna Xejiae3opyl-
HBIX MECTOPOXIECHUIA).

B reomornyeckoM CTpoeHMM BOCTOYHOI YacTu
3anagHo-AJIaHCKOro Merabjioka AJIJaHCKOroO NIimMTa
MPUHUMAIOT y4acThe paHHEeNpOTepOo30iicKue TOHa-
JINT-TPOHIBEMUTOBEIE OPTOrHEMCH THUMIITOHCKOTO
KOMIUIEKCa U CyIpaKkpyCTajlbHbIe 0Opa3oBaHUs (de-
JIOPOBCKOM TOJIIM aJITIAHCKOTO IPaHYyJIUTO-THEMCO-
BOI'0 METrakoMILJIeKCa, MeTaMOp(GU30BaHHbIC B YCIIO-
BUSIX TpaHyIMTOBOM (parmu [2]. B coctaBe pemopoB-
CKOM TOJIIIU ITpeobiagaroT aMm¢pubdoI0Bbie, OMOTUT-
TUIIEPCTEHOBBIE, TUIIEPCTeH-aM(UOOI0BEIE, AUOII-
cun-am¢puOOJIOBEIE M IBYIMHMPOKCEHOBBIC ILIAaTMO-
THEWChl M THEMChI, OCHOBHbIE KPUCTAJUIMYECKUE
CJIaHIBI, KAJIbIHU(MUPHLI, MPaMOPbl, U3BECTKOBO-CH-
JIMKaTHBIC, OUOIICUIOBBIE U (PIOrOIIMT-IUOIICUIO-
Bble TTopojabl. Bo3pacT mpoToIUTOB OUOTUT-TUIIEP-
CTEHOBBIX IUIarMOTHENCOB (aHOEe3uTOB) (pemopoB-
ckoii Tonmm coctasisieT 2006 £ 10 miH et (U—Pb
(ID-TIMS) MeTon o uupKoHy [4]).

PymoHocHBIE kelle3oMarHe3najbHbIC METacoMa-
TUTBI, C KOTOPBIMU CBSI3aHBI XXeJIe30pyaHbIe U (JI0-
TOITUTOBBIE MECTOPOXICHMUSI, IPUYPOUYEHBI K KapOo-
HaTcoAepKalllMM Topu3oHaTaM (heIOPOBCKOM TOJI-
mu. ITpu 3TOM 3KeJjie30pyaIHbIe MECTOPOXICHMS, KaK
MPaBUJIO, JOKAJIU30BaHbI B KAPOOHATHKIX, a (DJIOTO-
MUTOBBIE — B ATIOMOCHMJIMKATHBIX opoaax [5]. Pymn-
HbIE TeJla UMEIOT JIMH3000pa3Hyto (popMy U pacrosa-
raloTcsl COMIACHO CO CTPYKTYPHBIMM 3JIeMEHTaMU
BMelaomux mopoa. Hapsay ¢ maHHBIMU MeTacoMa-



26

123°
T

126°
g

CTUDEEBA wu np.

58°}

56°

o

129°
T

58°

56°

{ﬁ"
\

W i

1111
[ T2 [ ]3] ///1;"'f79’ o
sl 7 15727 s oz 2 | 10| RS Z N
s U AsE—Jis[_ L i7zz18F--119 1590‘ EoE 113;; X

Puc. 1. CxeMaTtnyeckast KapTta 6JJ0KOBOTO CTPOEHUsI AJIIAHCKOTO IIIUTa Y 30HbI cowIeHeHUs ¢ IxXyrmkypo-CTaHOBOM CKIIa-
4yaToit 001acThl0. / — KaliHO30MCKMEe OTI0XEHUST; 2 — Me3030iCKIe, MaJIe030MCKHE U BEPXHENIPOTEPO30iicKue rmiaThopMeH-
HBIE OTJIOXKEHMS; 3 — YIOKAHCKUI KOMILIEKC; 4 — YIKAHCKHIT KOMITIEKC; 5 — (DaHEePO30iiCKIEe TPAHUTOUIBI;, 6 — TPAHUTOUIBI
KOIapCKOToO KOMIUIEKCa; 7 — aHOPTO3UTHI;, §— 13 — Anmanckuii muTt: § — Yapo-On€KMUHCKUI re0610K, 9 — 30Ha COWICHEHUS
Yapo-On€KMUHCKOro ¥ AJIaHCKOro reooioka, /0 — 3anamHo-AnmaHCKUiT MerabJioK AJIIaHCKOro reobyioka, // — 30Ha co-
yneHeHus 3armanHo- u BoctouyHo-AnmaHckoro MerabjiokoB AJITaHCKOTO reobsioka, /2 — BocTouHno-Annanckuit (Yaypckuit)
MerabJioK AJTaHCKOTo reo6ioka, /3 — batoMrckuii reo6s10K; /4 — MoHrosio-OXxoTcKas cKiiamdarasi ooyacte; 15 — BepxosiH-
cko-YykoTckas ckilaguarasi 06acTh; 16 — baiikanbckast ckiiaguarast 06;1acTh; 17— JIxyrmkypo-CraHoBast CKilagdarasi 00/1acThb;
18 — 30Ha cowreHeHMsT AnpaHckoro mmTa u JKyrmkypo-CraHoBOI cKilanquaroii o6mactu; 19 — pa3pbIBHbIE HAPYIICHUS.

TUTAaMM Ha W3YYECHHOM TEpPUTOPUM BCTPEYAIOTCS
pelKyre MpPOCTPAaHCTBEHHO 000COOJIEHHbBIE JIMH3bI U
KUJIbHBIE TeJIa CKapHOIIOJOOHBIX TTOPOA U3BECTKO-
Boro cocraBa. OHM OIMCaHKI B IIpeaeiax TUMITTOH-
CKOM TPYIITHI (pJIOTOTTUTOBBLIX MECTOPOXKICHMUI U XKe-
JIE30PYIHBIX MeCTOpOXAeHU M Jlermuepckoro pyaHo-
ro moJis [6, 7].

XapakTepHBIM IOPOI000PA3YIONINM MUHEPATIOM
3TUX MOPOJ, SABJISIETCS KAIBLIUEBBIN I'paHaT, KOTOPBIA
MOXKET BEICTYNATh B KadyecTBe HamexxHoro U—Pb mu-
Hepajla-reoXpoHOMeTpa JIsd OLIEHKM BO3pacTa Ipo-
11ECCOB CKapHOOOpa3oBaHUSI.

Hamu usydeH rpaHaT u3 pygonposiBieHus p. Ky-
PYHI-XOOHKY, OTHOCsIIIerocs K Jlerniepckoii rpymrie
MecTtopoxneHuii. Ilopombl muoIICHUI-aHAPATUTOBOTO
CcoCTaBa CJlaraloT >KWIbHBIE TeJla, KOTOpbIE TTepeceKa-
IOT HanOoJIee MO3IHNE CTPYKTYPHbBIE 3JIEMEHTHI, IIPO-
SIBJICHHBIE B ITOpOAax (peaI0pOBCKOM TOJIIIIH.

LiBeT rpaHaTa U3MeHsIETCS OT KOPUIHEBO-YEPHO-
ro B KpyNHBIX (hparMeHTax, A0 3eJeHOBAaTO-KOpUY-
HEBOTO B TOHKUX CKoJjiax. [1o XUMIIeCKOMy COCTaBy
OH cooTtBeTcTBYeT aHapanury (75—90%) ¢ He3HAUYU-
TeJIbHOM fnosieit anbMananHa (10 2.44%), xaTdeoOHUTAa
(1.26—3.61%), rpoccynsipa (mo 20%) u Mg-MopuMo-
touTa (10 4%). 1151 5TOTO TpaHaTa XapaKTepHbI 000-
ramenre HREE ((Sm/Yb) = 0.61-0.68), peskoe
obeqnenue LREE ((La/Yb) =0.06—0.07) u sipKO BbI-
pakeHHas OTpUIIaTeSIbHAsI eBPOITMEBas aHOMAJIWS
(Eu/Eu* = 0.43) (puc. 2).

Or60op MukpoHaBecok rpaHara nia1 U—Pb
(ID-TIMS) TeOXpOHOJOTMYECKUX MCCICIOBaAHUIA
OCYIIECTBIISIICS BPYYHYIO C BU3YTbHBIM KOHTPOJIEM

JOOKJIAIBI POCCUMCKOM AKATEMUU HAYK. HAVKU O 3EMJIE

OTHOPOOHOCTH BBIOPAHHBIX (DPAarMEHTOB KPUCTAI-
JoB. IlpenBapurenbHasl MTOArOTOBKA MUKPOHABECOK
rpaHaTa UIsI T€OXPOHOJIOTUYECKUX HCCIACAOBaHUM
BKJIIOYaJIa 1Ba 3Tara. Ha mepBoM aTarie mpoBOaAMjIach
YIbTpa3ByKoBasi OUMCTKAa MUKPOHABECOK I'paHaTa B
1N HCI, a Ha BTopoM — ux npombiBaHue B 6—8N HCIl
npu temneparype okojio 110°C, comtacHo Mogudu-
MpoBaHHOU MeTtonuke [9]. JIst U30TOMHBIX UCCIIe-
JIOBaHWII MCHOJIb30BaJCSI WM30TOMHBIA WHINKATOP
25U—202Pp. PazjioxeHre rpaHaTa U XUMUYECKOE Bbl-
nenenrie Pb u U oCyllIecTBIISICH B COOTBETCTBUU C
MoInpUIUPOBAHHBIMU MeTommuKaMmu [10—12]. Ompe-
neneHne n3otorrHoro cocraBa Pb m U B rpaHare BBI-
MOJJHEHO HAa MHOTOKOJJIEGKTOPHOM MAacC-CITeKTPO-
metpe Triton TI B cTaTMyecKkoM MJIM TUHAMUYECKOM
pexuMax (IIpy IIOMOIIY CYeTIYNKA MOHOB). TOYHOCTh
onpeneneHusa U/Pb otHomenuit u conepxanuii U u
Pb cocrasuia 0.5%. XosocToe 3arpsi3HeHUE He Tpe-
Boimago 10 or mis Pb u 1 or misa U. O6padoTka 3Kc-
NEePUMEHTAIBHBIX JAaHHBIX OCYIIECTBIISIACH B IIPO-
rpammax “PbDat” [13] u “ISOPLOT” [14]. I1pu pac-
yeTe BO3PACTOB HCIOJb30BAaHBI OOIIEIIPUHSITHIE
3HaYeHUs KOHCTAHT pacrana ypaHa [15]. ITonpaBku
Ha oObIYHBIN Pb BBeeHBI B COOTBETCTBUU C MOJIEJIb-
HBIMY BeTndnHaMU [ 16]. Bece ommbKu npuBeaeHBI Ha
YpPOBHE 20.

g TeoXpOHOJOTMIECKUX WCCIeIOBaHUN WC-
MMOJIb30BaHbl TP MUKPOHABECKHU rpaHara (tadj. 1).
Conepxanune U B M3ydeHHOM TIpaHaTe OOCTUTaeT
58 MKT/T, a 10JIs1 OOBIKHOBEHHOTO CBMHIIA HE MTPEBbI-
maet 0.2 Hr. OHM XapaKTepHU3YIOTCS HEe3HAUYNTEIIb-
Hoit (1—2%) Bo3pacTHOII HMCKOpHaHTHOCTHIO. Kak
ToMm 510

Nel 2023
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Puc. 2. a — cocTaB rpaHara 13 Mopoj IUOTCUI-aHAPAAUTOBOIO coCTaBa pyaornposiBieHus p. KypyHr-XooHKy. A — aHIpaauT

(Ca3Fe%+(SiO4)3), B — cneccaptun (Mn3Al,(SiOy4)3), anbMaHoUH (Fe§+Al2(SiO4)3), rpoccyiip (CasAly(SiOy)3), C — Mmopu-

MOTOUT (Ca3(Ti,Fez+)(SiO4)3) + Mg-mopumotour (Cas(Ti,Mg),(SiO4)3) + xatueonur (CaszTiy(Si, Aly)301;). 6 — rpadux
pacrpenesaeHus penKo3eMeIbHBIX JIEMEHTOB B IpaHaTaX U3 IMOPOJI AUOTICHUI-aHAPAaIUTOBOIO COCTaBa pyaonposiBiaeHus p. Ky-

pyHr-XooHKy. HopMupoBano 1o [8].

BUIIHO Ha pUC. 3, TOYKU U30TOITHOTO COCTaBa rpaHara
pacroJiaraloTcsl Ha AMCKOPAUU, BepXHee NepeceueHre
KOTOpOIi ¢ KoHKOpauei coctapisieT 1901 + 5 muH et
(CKBO = 0.46); HuXHee IlepeceuyeHHEe OTBedaeT
119 £ 430 mutH serT.

IMonyyeHHas olleHKa Bo3pacTa Bo3pacTa rpaHaTa
U3 PYIOHOCHBIX XeJIe30-MarHe3uaJibHbIX MeTacoMa-
TUTOB BOCTOYHOM YacTU 3anagHo-AJIIaHCKOIO MeTa-
OJioKa AJIIAHCKOIO IIMTa CBUICTEIBCTBYET O TOM,
yTO UX (popMHpPOBaAHNE MPOU3OIIIO HE HA PAaHHUX,
KaK 3TO MIpearosaraioch paHee [17], a Ha 3aK/II04YU-
TEJILHBIX 3TallaX ero paHHEIIPOTEePO30ICKOIl 3BOIIO-
Uy — 1ocie GopMupoBaHus TUMTOHCKOI CUCTEMBI
DIYOMHHBIX HAaABUTOB, OOYCIOBJIEHHOI CTOJKHOBE-
HueM OJ€KMO-ANTaHCKOI KOHTUHEHTAJbHON MUK-
POILIUTHI U TTACCUBHOI OKpanWHBbI YUYPCKOM KOHTH-

HEeHTAJIbHO MUKpPOIUTUTHI [2]. B mpenenax ommoku
OHAa COBITaAeT C BO3PACTOM NOCTKOJ/UIM3UOHHBIX MH-
TPy3Uil TPAaHUTOUIOB aMYTCKOTO KOMILIEKCa U €ro
BO3PACTHBIX U CTPYKTYPHO-BO3PAaCTHBLIX aHaJIOrOB
(1899 + 6 — 1901 %= 1 mura Jet mutH Jet, U—Pb (ID-
TIMS) meTon o mupxkony [ 18]) 3amagHoit yactu 3a-
NagHO-AJJaHCKOTO MeradJioKa, a TakKKe YapHOKMU-
TOB YcTb- W mkekckoro Mmaccua (1916 + 10 mutH Jter,
U—Pb (ID-TIMS) meTton 1o iiupkoHy [19]) 30HbI co-
yjieHeHUs 3aragHo- 1 BocTouHo-AImaHCKOro Mera-
0JI0KOB AJIIaHCKOTO IIIUTA.

IIpencraBiaeHHbIE B CTaThe T€OXPOHOJIOTUYECKUE
JIaHHbIE SIBJISIIOTCS TIEPBOM “TIPSIMOii” OLIEHKOI BO3-
pacTa mpolieccoB (hOpMHUPOBAHMS PYTIOHOCHBIX XKe-
JIe30MarHe3uadbHBIX METaCOMAaTHTOB AJIIAHCKOTO

LIATA U CBUAETEIbCTBYIOT O BLICOKOI YCTOMYMBOCTU

Ta6muna 1. Pesynsratel U—Pb reoxpoHoorndyeckux UCCaeIOBaHNM rpaHaTa 13 ITOPOJI JTUOICUI-aHAPaIUTOBOIO COCTa-

Ba pynonposiBieHus p. KypyHr-XooHKy

— I/ISOTOHHI)IC OTHOLICHUAI BOSpaCT, MJIH. JICT
= s IS .
Sl e |5 |88 o o 5 5 S 5 £
=W a9
Sl 82 2|3 |8| £ £ g |Rmo| & | & | 2
2 N - N\ Q Q ~. ~ S~ >~ N\
ISR |FE £ £ B £ & |2 | £
1| 1.12 |20.03]58.35/0.01 | 4777 |0.1163 + 0.4]0.5112 + 1[5.428 + 76 [0.3385 + 5| 0.97 | 1889 + 3|1880 + 3{1900 + 1
2 1041 [16.84(48.70(0.03 | 1593 [0.1163 £+ 0.4|0.5083 + 1|5.366 + 1490.3347 £ 9| 0.99 | 1879 + 5[1861 = 5|1900 + 1
3 1.00 | 11.55|33.44(0.001| 1990 |0.1163 + 0.4|0.5124 + 1{5.383 + 70 (0.3356 = 4| 0.97 | 1882 + 2[1866 £ 2|1901 + 1

a

— M30TONHBIE OTHOIIEHWUSI, CKOPPEKTHUPOBAHHBIE Ha OJaHK M OOBIYHBEINA Pb; Rho — Ko3(pdUIIMEHT KOoppeasuuu OImMO0K

207Pb/235U—206Pb/238U; Pbc — oObruHBIil Pb; Pbt — 06mmit Pb. Benmunabl ommboK (2G) COOTBETCTBYIOT IMOCIEIHUM 3HAYAIINM

uudpaM rmocJe 3arsiToii.

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE
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Puc. 3. IluarpamMma ¢ KOHKOpIUEH IIJIsI TpaHaTa U3 MopojI
aHIPaAUT-IUOIICUIOBOTO  COCTaBa  PyIOMNPOSIBIECHMS
p. Kypynr-Xoonky. Homepa TO4eK COOTBETCTBYIOT IO-
PSIIKOBBIM HOMeEpaM B Tao. 1.

U—Pb cucteMbl KaJblIMEeBBIX TPAaHATOB B XOE IIPO-
1IECCOB M€3030MCKOM TEKTOHOMAarMaTu4eCcKou akTu-
BU3allMM, MPOSIBJICHHBIX B JOKEMOPUICKUX KOM-
MJIeKcax 10xHoit yactu CuOupCcKoro KpaToHa.

NCTOYHUKN PMHAHCUPOBAHUA

reOXpOHOJ'[OFI/I‘-IGCKI/IE HCCI€A0BaHM A BBINTOJIHECHBI ITPU

duHaHcoBoii mogaepxke PH® (rmpoext Ne 22-17-00211),
a re0JIOTMYEeCKHE MCCIIeIOBaHUs — B paMKax IUIAHOBOM Te-
Mbl 1 UTT PAH (Ne FMUW-2022-0003).
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AGE OF ORE-BEARING IRON-MAGNEZIAN METASOMATITES
OF THE CENTRAL PART OF THE ALDAN SHIELD: RESULTS OF U-PB
(ID-TIMS) GEOCHRONOLOGICAL STUDIES OF GARNET

M. V. Stifeeva*#, E. B. Salnikova“, Corresponding Member of the RAS A. B. Kotov*,
Y. D. Gritsenko’, and 1. Peycheva“
4[nstitute of Precambrian Geology and Geochronology, Russian Academy of Sciences, Saint- Petersburg, Russian Federation
b Moscow State University, Geological Department, Moscow, Russian Federation
¢Geological Institute, Bulgarian Academy of Sciences, Sofia, Bulgaria
# E-mail: stifeeva.maria@yandex.ru

U—Pb (ID-TIMS) geochronological studies of garnet from iron-magnesian metasomatites of the ore occur-
rence of the Kurung-Hoonku River area (Legliera group of deposits, West Aldan megablock) were carried
out. The results obtained (1901 = 5 MA) are first age determination of formation ore-bearing iron-magnesian
metasomatites on the Aldan shield. It show their connection with the final stages of the Early Proterozoic tec-
tonic-magmatic evolution of the Aldan geoblock.

Keywords: garnet, skarn, U—Pb, Aldan shield
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