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B craree npencrasiens! pe3ynbratel U—Pb (ID-TIMS)- 1 U-Th—Pb (LA-ICP-MS)-reoxpoHoorude-
CKMX MCCJIeIOBaHMIi OaiesienTa u3 gack J0JIePUTOB CYJyMaTCKOIo KOMILIEKCA U IETPUTOBOTO LIMPKOHA U3
KPACHOLIBETHBIX apKO30BbIX ITECYAHUKOB KEOEKTUHCKON CepuM YTyicKoro rpabeHa AJIIaHCKOIO IIUTA.
YcTaHOBIEHO, UTO KEOEKTUHCKAsI cepusl UMeeT Bo3pacT B uHTepBaje 2.01—1.87 mupa net. McTtouHukamu
CHOCA TMOPOJl KEOEKTUHCKOUN cepuu SIBIISUTUCH apxeiickue (2.92—2.52 miipa 1eT) MarMaTuyeckue 1 MeTa-
Mopduyeckue Komriekchbl Yapo-OaEKMUHCKOTO reo0JioKa U 30HbI €ro COuYJIeHEHUs ¢ 3anaaHo-AngaH-
CKMM MerabJIOKOM AJIIAHCKOTO II1TAa, a TAKXKe HEYCTAHOBJIEHHBIE HA COBPEMEHHOM 3PO3MOHHOM Cpe3e
najeornpoTepo3oiickue (okono 2.01 Mipn jeT) KoMIUIeKChl. T1oydeHHbIe TeOXpOHOJIOIrMYeCKUEe TaHHbIe
He MPOTUBOPEYAT KOPPEIILIMU TEPPUTSHHBIX ITOPOJ KEOEKTUHCKOM cepruM YTyiCKOro rpabeHa u KeMeH-
ckoii cepun Komgapo-YnokaHckoro nporu6a. HakorjieHue apko30BbIX ITECYUaHUKOB KEOEKTUHCKOM cepuu
10 BO3PAacCTy KoppeJmpyeTcs ¢ oneacHeHUsIMU B ABcTpanun 1 [1IBenuu (okomno 1.9—1.8 mipm net), cBsa3aH-
HBIMU ¢ (popMuUpoBaHUeM cynepkoHTUHeHTa KoaymoOusi/HyHa. Takke Helb3sl UCKJIIOYATh, YTO HAKOILIE-
HUE TTopoj YTyicKOro rpaGeHa GbUIO CBSI3aHO C MOCTYILIEHUEM JIEAHUKOBOTO MaTepuajia BO BHYTPUKOH-
TUHEHTAJIbHbII 6ACCEIH pACTSXKEHMS C FOXKHOTO /WM 3aNagHOTo (B COBPEMEHHBIX KOOpAMHATAX) 0Opam-
nenust Yapo-OnEKMUHCKOTO Te00JI0Ka Ha CTaAuK KOJIJIAIca IajieolpoTepO30iiCKOro OporeHa.

Karouesbie cnosa: TeppuUreHHBIE IOPONBI, TETPUTOBBIN LIUPKOH, T€OXPOHOJIOTHSI, KEOEKTUHCKASI CEepHUs,
Vryiickuii rpabeH, AJTgaHCKU LIAT
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B 3amamHoii yacT AJDAHCKOTO IIUTA IITMPOKO
pacmpocTpaHEeHBI KapOOHATHO-TEPPUTEHHBIE OTJIO-
KEHUS YIOKAHCKOIO KOMILIEKCa, KOTOphIE paccMar-
PUBAIOTCSI KaK TUIIOCTPATOTUIT HUZKHETO IIPOTEPO30sI
Bocrounoit Cubupu u JaneHero BocToka, 1 BMea-
10T KpyITHelilllee B MUPE MECTOPOXICHNUE MEIUCTBIX
necyaHukos [1, 2]. OHu cnaraioT oommpHbIi Kona-
po-YIOKaHCKMIT Mporuo, a Takke psia 0ojiee MEJTKMX
rpabeHoB (Yryiickuii, OngoHrcuHckmii, HikHexa-
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HUHCKMI 1 JIp.) Y1 9PO3UOHHBIX OCTAaHIIOB CPEIU ap-
XEMCKMX THEeliCOB 1 rpaHuTOnaOoB (puc. 1). B terexnme
T'ocymapcTBeHHO#T reojiormyeckoii kaptbel PP mac-
mTaba 1:1000000 [3] ocagoyHbIe TTOPOAEI KEOESKTIH-
CKOM cepMHU YTYMCKOTro rpabeHa OTHECEHBI K ITO3THE-
KapeJIbCKOMY YIKaHCKOMY TOPU30HTY U COIIOCTaBIISI-
IOTCSI C KEMEHCKOM cepueil yITOKaHCKOTO KOMILIEKCca
Konapo-YnokaHckoro nporu6a. B To ke BpeMs1 yHu -
KaJIbHasl JJIs1 TTaJIeONPOTEPO30sl COXPAHHOCTDH MTOPOJ
KeOEKTHMHCKOI CepuM, MPaKTUIECKU He IIpeTepIIeB-
X MeTaMOpP(dU3M, TIETPOXUMUYECKUE XapaKTepu-
CTHKM, a TAK:KE OCOOEHHOCTHU Ie0JIOTUYECKOIO CTPO-
€HUsI, pacCMaTPUBAIOTCSI MHOTUMU MCCIIeIOBaTENIsI-
MU KaK OCHOBaHHUE IJISI MX OTHECEHUSI K Me30- WIN
HeoIlpoTepo3oo [4, 5].

K HacTosiieMy BpeMeHU MOJTy4eHbI T€0OXPOHOI0-
ruyeckye JaHHBbIE O BO3pacTe TEPPUTEHHBIX MOPOI
Konapo-Ynokanckoro mpormba [6—8], Torma kak
TF€OXPOHOJIOTMYECKE JaHHBIE, ITO3BOJISIOIINE CY-
JIUTh O BO3pacTe TEPPUTSHHBIX MOPOJI KEOSKTUHCKOM
CepUHU U UX UCTOYHUKAX, B HACTOSIIIECE BPEMSI OTCYT-
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Puc. 1. Cxematuueckasi reojiormiaeckast KapTa 3aranHoii yactu AsimaHckoro muTa (1o [ 11] ¢ nonomaenusimu). I — panepo3soii-
CKH€ IPaHUTOUBI; 2 — KAHHO30MCKHUE OTJIOXKEHUSI, IJIaTMOPMEHHbIE OTJIOXKEHUS MaJIe03051, Me303051, HEO- U ME30MPOTEPO-
3081; 3 — MaJeONPOTEPO30MCKIE rPaHUTOMABI Kogapckoro (1876 + 4 — 1859 + 2 mutH JieT; [19]), Huuarckoro (1908 + 5 MutH JjieT;
[20]) u kamenkoBckoro (2062 = 5 muH JyieT; [3]) KOMIUIEKCOB; 4 — YHIPUHCKUM raG0opO-TMOPUT-TOHAIIMTOBBIM KOMILIEKC
(2016 £ 5 mutH s1eT; [11]); 5 — mayeonpoTepo30MCKKE TOJIIN YIOKAHCKOTO KOMILUIEKCA; 6 — MaJIeONPOTEPO30MCKHE-HeOapXeii-
CKME TPaHUTOU bl HETIOKUHCKOTO KoMIuiekca (2398 + 4 — 2522 + 2 miH siet; [11]); 7 — Heoapxelickue rpaHUTOUIbI Yapoa0-
KaHCKOTo KomIuiekca (2572 £ 28,2587 £ 6, 2608 + 15 mun siet [ 3, 11]); § — paHHemokeMOpuiickue c1abo MeTaMmophr30BaHHbIE
0CalloYHbIC U BYJIKAHMYECKIE ITOPOIBI CyOraHCKOTo KOMILIEKCa; 9 — TOHAJIUT-TPOHIbEMUTOBBIC OPTOTHEMCHI OJIOMOKUTCKOTO
KOMILIEKca U ITyO0KO MeTaMOp(hU30BaHHbIE OCAAOYHbIE U BYJIKAHUUECKUE TOPOIbI OJJOMOKUTCKOM TOIIM; /0 — TIIyO0KO Me-
TamMop(hr30BaHHbIE OCAIOYHbIE 1 BYJKAaHUYECKHE MOPOIbI YAPCKOM TOJIIU aJIJaHCKOTO IPaHYJIUTO-THEHCOBOrO MerakoM-
1uiekca; /1 — TOHaAJIUT-TPOHIbEMUTOBBIE OPTOTHEHCHI OJIEKMUHCKOTO KOMITIeKca; /2 — TOHAIMT-TPOHILEMUTOBBIC OPTOTHEM -
Chl 3aIlagHO-AIAAHCKOTO KOMIUIEKCa U IIyOOKO MeTaMOp(dU30BaHHBIC OCAlOYHbIC U BYJIKaAaHUYECKHE MOPOAbI YyTMHCKOM,
aMeIMYMHCKOU U KYPYMKAHCKOM TOJIIII aJIIaHCKOTO IPaHYyJIUTO-THECOBOrO MerakoMruiekca; /3 — 30Ha CowIeHeHUsT AJIaH-

ckoro mura u Jxxyraxypo-CraHoBO# cKiiagyaroii o6yactu; /4 — pa3pbIBHbIE HApYLIEHUSI.

CTBYIOT. DTOT IIp0OEJI IpU3BaHbI BOCIIOJHUTH IIPUBE-
IeHHBIe B cTaTbe IiepBble pe3ynbrathl U—Th—Pb
(LA-ICP-MS)-reoxpoHOI0ru4ecKux ucciaenoBaHuii
JIETPUTOBOIO LIUPKOHA M3 KPACHOLBETHBIX apK030-
BBIX NECYAHUKOB KEOEKTUMHCKOM Cepuu YTYyHCKOIO
rpabeHa, a Takxke U—Pb (ID-TIMS)-ucciegoBaHuii
OammesnenTa U3 JaeK IOJIEPUTOB CYJIYMATCKOIO KOM-
IJIeKca B I0XKHOM YacTu rpabeHa.

Vryiicknii rpabeH pacmoJioXKeH B CEBEPO-BOCTOU-
Hoit yactTu Yapo-OnéKMUHCKOTO reobjioka AmaH-
ckoro mura (puc. 1). Ero momans cocTaBisieT OKO-
710 2100 xm?. C 3amaga ¥ BOCTOKA OH orpaHuueH ToK-
KUHCKMM 1 YapyongmHCKUM CyOMepUIMOHATbHBIMHA
pasioMaMu, a ¢ ora — KoHIMHCKUM B30pOCO-Ha-
nsuroMm [3]. BemmoaHsiomme Yryiickuii rpabeH IIo-
POIBI 3aJIETAIOT C PE3KUM YIJIOBBIM HECOIJIACUEM Ha
ME30apXeCKNX TOHAIUT-TPOHIBEMUTOBEIX OPTO-
rHeicax oIEKMUHCKOTO KOMITJIEKCA ¥ HEOapXEMCKUX
rpaHUTOUIAX.

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

B paspese omioxeHuit Yryiickoro rpabeHa Bbiae-
JISIOT (CHU3Y-BBEPX) CATaTKMHCKYIO, YapyOIUHCKYIO
" KeOeKTUHCKYI0 cepuu (puc. 2) [3]. ITopoasl canat-
KWHCKOH W YapyOOWHCKOU cepuit oOHaXKaloTCs B y3-
KO moJjioce IMpruHOM 1.5—2 KM BI0JIh BOCTOYHOTO 1
CEBEPO-BOCTOYHOTO KpaeB Yrylickoro rpabeHa. Ca-
JIaTKWHCKas cepust (1o 525 M) ciioXeHa J0JOMUTaMU
C JIMH3aMU MECYaHUKOB, rpaBeIMTOB, (haHIIIOMepa-
TOB U Meprejieil, KpaCHOLIBETHBIMU TleCYaHUKAMU,
naykamy TfepeciauBaHUsl TeCYaHUKOB, ajleBPOJIU-
TOB, apTAJJIUTOB, KOHIJIOMEPATOB U I'PaBEJIMTOB.

YapyonuHckas cepust (mo 500 M) mpencrtaBieHa
OJIMTOMUKTOBBIMI W KBaplIeBBIMU ITeCYaHUKAMU C
PEAKUMU TIPOCTIOSIMU aJIEBPOJIMTOB U TOJOMUTOB, a
TakxXXe MaykaMy nepeciavuBaHUsI apTULIMTOB, ajeB-
pPOJIUTOB, TTIECYAHUKOB, TOJOMUTOB, Meprejieit 1 yr-
JINCTBHIX apTUJIJIUTOB.

OcHoBHasg yacTh TpabdeHa (90% rmuiommamnu) BBI-
TMOJIHEHA KPAaCHOIIBETHBIMY TePPUTEHHBIMU MIOPOIa-
2023
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Puc. 2. CxeMatuyeckasi cTpaturpadudeckast KOJIOHKa IS 0CaI0YHBIX ITOpoJ Yryiickoro rpabeHa o [3]. / — necyaHuku; 2 —

aJIeBPOJINTHI; 3 — KOHIVIOMEPAThl; 4 — OpeK4YnU; 5 — KpeMHU; 6 —

MU3BCCTHSKU, 7 — MeCYaHUKM C U3BECTKOBBIM LHEMEHTOM,; E—

JIOJIOMUTHI; 9 — MeCYaHUK C TOJIOMUTOBBIM IleMeHTOM; /() — MpamMopa; /1 — cionsiHble ciaHibl; /2 — GUUIMTOBBIE CIIAHIIbI;
13 — Meprenb; 14 — apxeiickue TOHAIUT-TPOHALEMUTOBBIE OPTOTHEMCHI TPAHUTOM/IbI.

MU KeOeKTuHCKOI cepuu (mo 1700 M), KoTophIe 3ajie-
ralT CO CTPYKTYpHO-CTpaturpacuyeckumM Hecoria-
CUEM U KOpOW BbIBETPMBAHUSI B OCHOBAaHUM Ha
OTJIOXKEHUSX CATATKUHCKOM U YapOYAUHCKOU CEPUiA,
JINOO HA apXeMCKOM KpUCTaJIJIMUeCKOM (pyHIaMeHTe.
Toniy KeOEeKTUHCKON Cepuy MOJIOro MOrpyKaroTcst
K LEeHTpY rpabeHa, Iae MMEIT CyOTrOpU30OHTAIbHBIC
3ajieraHus. B cTpoeHUn KeOeKTUHCKOM cepuu Bblae-
JISTIOT TpM TTauku (puc. 2) [3]. HukHsIs1 mauka ciioxe-
Ha BaJlyHHO-TaJICUHbIMU KOHIJIOMEpaTaMu, OpeK4u-
amu u nuamuktutamu (1o 500 m) [3, 5]. Cpennsis (o
500 m) u BepxHssa (o 700 M) ITaYKK CIIOXKEHBI Kpac-
HOLIBETHBIMU MTECYAaHUKAMU C TPOCTOSIMU CEPOLIBET-

JOOKJIAIBI POCCUMCKOM AKATEMUU HAYK. HAVKU O 3EMJIE

HBIX IIECYaHUKOB, B TOM YK CJIe MEAUCTBIX, C TUH3AMU
KOHIJIOMEpaTOB, MepreJjiei, aJleBpoJUTOB, TpaBeJiu-
TOB, apTWLINTOB, APECBSIHUKOB UM KOHIJIOMEPATO-
BUIHBIX IECYaHUKOB.

Cpenu rnecyaHMKOB KEOEKTUHCKOM cCepuU Mpeoo-
JIaIaroT KPACHOIIBETHBIE MEJIKO- Y CPETHE3EPHUCTHIE
XOPOIIIO COPTUPOBAHHBIE PA3HOCTU C TOHKOI TTOJIOC-
YaTOW, MECTAMU JTUH30BUIHO-TIOJIOCYATON, TEKCTY-
poii, KoTopas oO0ycJIOBJI€Ha YEPEIOBaHUEM pPa3HO-
3€PHUCTBIX TIPOCIIOEB C Pa3HBIM KOJIMYECTBOM U CO-
CTaBOM KJIACTOTE€HHOTO MaTepuajia U KapOOHATHOTO
BellecTBa B lieMeHTe. [lecuaHuku conepxxar penkue
TOoM 512
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Taomuna 1. Pesynbratet U—Pb (ID-TIMS)-reoxpoHoiaornyeckux ucciaeaoBaHuii 6aauesienta u3 JeiKoaoaepura cyy-

MAaTCKOTO KoMILIeKca (rpoba Y-172)

/2\ E WN30TOIHbBIE OTHOLLIEHUST BOSpaCT, MJIH JIET
K M E
| ESE |5 |8 2| B 2 5 5 = 5 £
5} 5} [ ~ < o © ) * Rho A & 5
vl 2EE SIS S Y S s 5| %
SEE T T|E| 2| E| E | £ FLE |
B ; S S ] Q S & s Q
1 [50—60, 103., |3.21[0.08 | 341 (0.1127 & 2|0.0184 =+ 2|4.5771 % 201|0.2944 % 10|0.87 | 1745 + 8|1664 + 6|1844 + 4
CB.-KOp.
2 [50—60, 12 3., |3.28 |0.003| 1828 |0.1135 = 1]0.0265 + 1|{4.8603 + 102]0.3105 + 6|0.92 [1795 + 4| 1743 + 3|1857 + 2
TEMHO-KOP.
3 14050, 13 3., |2.27]0.002| 1627 [0.1141 + 1]0.3120 + 1[5.1034 + 103]0.3243 + 6{0.92 1837 + 4| 1811 + 31866 * 1
TEMHO-KOPD.
4 |40-50,223., [2.69[0.001| 5103 |0.1141 & 1{0.2114 + 1|5.1177 % 101 |0.3252 & 7|0.95 |1839 =+ 4| 1815 + 3|1866 + 1
CB.-KOp.

* _ HaBecKa GaJUleJIenTa He oIpenesisiack; Pbc — o6bIuHEIA cBUHeL; Pbt — 061mmii cBuHelr;  — M3MepeHHbIE N30TOMHBIE OTHOLIEHMSI;
— M305%51Hb1%3(%TH0LL218gIM}1,Z%KoppeKTl/lpOBaHHble Ha OJlaHK U OOBbIYHBII cBUHeEL; Rho — kKo3d duuueHT Koppensiuumu olmnodoK OTHO-
wenuit “<°'Pb/“°U — “<“°Pb/“”°U. BennunHbl oinO0K (2G) COOTBETCTBYIOT MOCAEIHUM 3HAYAIIUM [TUubpam.

cJIabo oKaTaHHBIE OOJIOMKM TPaHUTOUIOB, MUKPO-
MEerMaTUTOB U TPaHYJIMPOBAHHOIO KBaplia pa3MepoM
0 5 MM U CJIOXEHBI KBapLEM C Pa3HOM CTEINEHBIO
okataHHOCcTH (30—60%), yrinoBaTbIMU 3epHaMU ITTOJIe-
BBIX IIMATOB (IUiaruokias — no 40%, MUKPOKIMH —
20%), menkumu (MeHee 0.1 MM) JelryifkaMi MyCKOBH-
ta (<1%) M ragpocmomucThiMU MuHepaiamu (10—
15%). AxiieccopHble MUHEpaIBl MPEACTABICHBI 1P~
KOHOM, TpaHATOM, TYPMAaJIMTHOM, alaTUTOM, MOHAIIM-
TOM, PYTUJIOM, WJIBMEHUTOM, TEMaTUTOM, MarHETUTOM
U TUTAaHOMarHeTuToM. I1o XuMU4YecKoMy cocTaBy mec-
YaHWUKH TaKKe O9eHb OJIM3KHN, UMEIOT HU3KIE XMMHU-
YeCcKMe MHIEKCHl M3MeHeHus U BhiBeTpuBaHus (CIA =
=44.5-52.7, CIW = 51.8—60.6) 1 COOTBETCTBYIOT ap-
Ko3aM ¥ JuTuTam. HeoOxommMo OTMETHTH OTHOPOI-
HOCTb KPaCHOIIBETHBIX TIECUAHMKOB TIO TEKCTYPHO-
CTPYKTYPHBIM OCOOEHHOCTSIM U XUMUYECKOMY COCTaBy
Ha Bcel ToTomanm Yryiickoro rpabena. Metamophusm
nopoxn YTyiicKoro rpabeHa He IpeBbIIIacT HadaJIbHBIX
CTyNEHel 3eJleHOCIaHLIeBOM anuu.

ITopoabl KEOEKTUHCKOI Cepur U OKpYyKaroliue
MX apXeicKye THeiiChl U TpaHUTOUIBI IIPOPBAHBI Cy0-
IIMPOTHHIM MAMKOBBIM POEM HOJEPUTOB CYyJIyMaT-
ckoro komiuiekca [3]. MoIHOCTh OTASABHBIX JaeK
nocturaet 100 m.

HJ1s TeOXpPOHOJIOTUYECKUX HCCIeNOBaHUN ObLT
BblIIEJIEH Oaie/ieuT U3 JIeKoaoaepruTa CyJIyMaTCKO-
ro koMmIuiekca (rmpoba Y-172), a Takxke n1eTpUTOBBIA
LIMPKOH U3 KPACHOILIBETHBIX MECYaHUKOB KEOEKTHUH-
ckoit cepuu (mipo6a I1T-1), oToOpaHHOIT U3 KOpeH-
HBIX BBIXOJIOB B pailoHe CIUSHUS pyuybeB TEMHBIN U
Maunslit Ycey.

U—Pb-reoxpoHoJjiornuyecKkue ucciaeaoBaHus 06ai-
nenenta (ID-TIMS) mposemensr B MITH PAH
(r. Cankr-IletepOypr). s reoXpoHOJOTHYECKUX

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

KCCJIEIOBAaHUI HMCIIOJIb30BaHbl Haubosee Ipo3pad-
Hble, ONHOPOAHBbIE KPUCTAJIbI OammesienTa, MOJI-
BEPTHYTHIE MHOTOCTYIIEHYATOMY YIaJICHUIO IIOBEPX-
HOCTHBIX 3arpsi3HeHWIl B crmpre, aletoHe, 1 M
HNO;u 1 M HCI. ITpu 3TOM 110CJI€ KaXKA0¥ CTYTIEHU
3epHa IIPOMBIBAJINCh 0CO00 YMCTOM BOAOMN. XUMUYE-
CKOE pasjioxkeHHe OanneiaenTa BBIIOJHSJIOCHh B Te-
(TOHOBBIX KarcyJiax, TOMEIIEHHBIX B pe3epByap sl
pasyioxeHus: cucteMsl Parr, 22Pb—23U-U30TONHBIM
WHIWKATOp MOO0aBIISLICSI HEIMOCPEICTBEHHO IEpe
pasznoxeHueM. M130ToIMHbIe aHAIM3bI BHITTOJTHEHBI HA
macc-criektpomerpe TRITON TI mpm momorm
cueTuynka MoHoB. TouHocTh onpeneneHust U/Pb-oT-
HouleHuit u comepxanuii U u Pb cocrasuma 0.5%.
XoJtocToe 3arpsisHeHUe He TpeBbiiano 1—5 nr Pb u
1 ir U. Bce olm6OKu MpuBeaeHbl Ha YpOBHE 2G.

U-Th—Pb (LA-ICP-MS)-reoxpoHoyioruyeckKue
HCCIeA0BAaHUS JETPUTOBOIO IMPKOHA BBIMOIHEHBI B
UITH PAH na ICP macc-criektpomerpe ELEMENT
XR, ocHallleHHOM CHCTeMOIi Jia3epHOi absuuun
NWR-213 ¢ kamepoit TwoVolumeTwo. Jduamerp
“myyka” Jja3zepa COCTaBJISIJI 25 MKM, IJIUTEIbHOCTh
n3mepenus 100 ¢ (40 ¢ — xoJrocToii 1o rasy, 60 ¢ —
aosius ). KannbpoBKa IIpon3BOAMIIACE C MCIIOIB30-
BaHMeM cTaHaapTta nupkoHa GJ-1. i KoHTpos
KauyecTBa JaHHBIX UCITOJb30BAJIMCh CTAHAAPTHI LIUP-
koHa 91 500 u PleSovice. 151 HUX B X0¢ MCCJIeIOBAa-
HU ObLIN MOJIYYEeHBI CPEIHEeB3BEIIEHHOE 3HAUeHUE
Bospacta 1059 + 13 mun et (20, CKBO = (.26, Be-
positHocTh = 0.992, n = 13) mo OTHOIIEHUIO
207Pb/296Pb 1 1064 + 14 mutn neT (20, CKBO = 0.063,
BepositTHocTh = 1.000, » = 13) 1O OTHOIIEHUIO
206pb /238U g umpkoHa 91500, a TakKe cpeHeB3Be-
IIeHHOe 3HadyeHue Bo3pacta 338 * 4 MIH JeT
(2o, CKBO =0.004, BeposarHocTtb = 1.000, n = 13) mo
2023
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Puc. 3. Iluarpamma ¢ KOHKOpAMEN I OaaeenuTa U3 TailKy JeMKOA0JIEpUTa CYJIyMaTCKOTO KOMILIEKCA.

otHowmeHu1o 2°°Pb/>¥U n1s cTaHIapTHOTO LUPKOHA
PlesSovice. IloyyeHHble JaHHBIE HAXOOSTCSI B XOPO-
IIeM COOTBETCTBHUU C JaHHBIMU, TToTydeHHBIMI U—Pb
(CA ID-TIMS)-metonom [9]. U—Th—Pb-uzotomnHsie
oTHoureHus paccunTtaHbl B tporpamme GLITTER 4.0
GEMOC [10]. IIpn mmocTpoeHNM TUCTOTPaMM, KpHU-
BBbIX OTHOCUTEIBbHOI BEPOSITHOCTU BO3PAcTOB U pac-
yeTe MaKCMMYMOB BO3pacTOB IPUHUMAJIMCH BO BHU-
MaHMe TOJIBKO KOHKOPIaHTHBIE OLIEHKM BO3pacTa.

M3 cpeqHe3epHUCTOrO JIEUMKOI0IEpUTA ObLIO BhI-
neneHo oonee 200 3epeH OammenenTa pasmepom 40—
100 MmxM. baggeneut obpa3yeT mpo3padyHble U MOJIy-
npo3pavyHble, KakK IIPaBUIO, MIUMOMOP(HEIE IICEBIO-
NpU3MaTUYECKE U IUIAaCTUHYATHIE KPUCTAJUIbI, IIBET
KOTOPBIX U3MEHSIETCSI OT CBETJIO- A0 TEMHO-KOPUY-
HeBoro. s U—Pb-reoxpoHoJIoTn4ecKnX UCCIIeI0-
BaHMI KMCIOJIb30BaHbI YeThIpe MUKpoHaBecku (10—
22 KpuUCTa/UZIOB) Haubojiee “4ucToro” OamaaesienTa.
Kak BugHo 13 Ta61. 1 1 puc. 3, TOYKM U30TOITHOTO
cocTaBa OaanesienTa arpoKCUMUPYIOTCS TUCKOP-
nueit, BepxHee IlepeceuyeHHe KOTOpOil C KOHKOP-
Iueil COOTBETCTBYeT Bo3pacTy 1872 = 4 muH JeT
(CKBO = 0.061, HuzkHee TiepecedyeHe COOTBETCTBY-
et Bo3pacty 372 £ 79 maH net). OlieHKa Bo3pacTa
b6ammeneuta 1874 £ 4 MJIH NeT clemyeT paccMaTpu-
BaTh KaK BO3pacT KpUCTAIM3alluM JaeK CyJIyMar-
CKOTO KOMILJIeKCa.

Hnss U-Th—Pb (LA-ICP-MS)-reoxpoHojoruye-
CKUX UCCJIeNOBaHUM CiydyaifHbIM 00pa3oM ObLIO OTO-
OpaHo 155 3epeH LMpPKOHA U3 pa3MepHOil (paKIuu
>100 mxMm. U3 Hux mpoaHanu3upoBaHbl 108 3epeH n
MOJTy4eHO 58 KOHKOPJIAaHTHBIX OLIEHOK Bo3pacTa. Pe-
3yJbTaTbl ~ T€OXPOHOJOTMYECKUX  MCCIIeNOBaHUM
npeacTaBieHbl B npwioxeHnuu K crarbe (ESM_1).

JOKJIAIBI POCCUMCKOM AKAJTEMUU HAYK. HAYKU O 3EMIJIE

INonydeHHBIE KOHKOPIAHTHBIE OLICHKH BO3pacTa Ha-
XOIATCS TIPEUMMYIIECTBEHHO B HMHTepBajax 1986—
2057, 2491—2559 1 2904—2934 MiIH JIeT ¢ MAaKCUMY-
MaMHM Ha KpUBOI OTHOCUTEIIFHOM BEPOATHOCTH BO3-
pactoB okosio 2.01 (n = 8), 2.52 (n = 34) u 2.92
(n = 3) mapn net (puc. 4). EnmHEMYHBIC 3¢ pHa IMPKO-
Ha UMEIOT KOHKOpIAaHTHBIE BO3PACThl B MHTEepBajax
2107—2138 u 2602—2825 MIH eT, KOTOPhIC HE JalOT
CTAaTHUCTUYECKH 3HAYMMBIX MAaKCMyMOB Ha KpUBOM
OTHOCUTEILHOM BEpOSITHOCTH BO3pacToB. Kpome To-
To, IJIST OMHOTO 3epHa IIMPKOHA TOJYYeH BO3PacT
1939 + 17 mutH JieT v ot ogHoTo — 3049 + 16 MuTH JIEeT.
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Puc. 4. TucTorpamMmMa 1 auarpaMma OTHOCUTEILHOM Be-
POSITHOCTH BO3PACTOB IIJIsI AETPUTOBOTO IIMPKOHA 13 TTeC-
YaHUKOB KEOEKTUHCKOM cepru YTYHCKOro rpabeHa.
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Puc. 5. Mukpodororpacdum 3epeH uupkoHa u3 rpoos! [1T-1 necuaHuka keOeKTUHCKOI cepun Yryilckoro rpabeHa, BbIIOJ-
HEHHbIC Ha CKaHUpYyoleM 31eKTpoHHOM MuKpockorne VEGA3 TESCAN B pexxumMe KaToaoJIOMUHECIIeHIIMU. beabiM Kpyrom
ToKa3aHo MecTo aHanm3a. Jluamerp kpyra paBeH 25 Mkm. PT-1-149 u T.n. — HoMep nipoOwr u 3epHa. 2005 + 17 u T.11. — KOH-

KOpZ[aHTHBIIL/'I BO3pacT, MJIH JICT.

upxoH ¢ Bo3pacToM okoJjio 2.01 mipx jeT npen-
CTaBJICH KaK cJ1a00, TaK 1 XOPOIIIO OKATAaHHLIMU 3€p-
HaMM WIX X O0JIOMKaMU C, KaK IIPaBUJIO, XOPOIIIO
BbIPA>KEHHOM OCLMJUIITOPHOM 30HAJIbHOCTBIO
(puc. 5 a—r1). B Kpucrajiax IMpKOHA YCTaHOBJICHBI
nepBUYHBIE pacIUlaBHbIE U (QJIIOMAHBIE BKIIOYEHUS.
Mopdonornueckue OCOOCHHOCTHM ILIMPKOHA 3TOM
BO3PACTHOI IPyINEl CBUAETEILCTBYIOT O €r0 MarMa-
TUYECKOM ITPOMCXOXKICHUHU, a CTEIIEHb COXPAaHHOCTU
OrpaHKU — O TMIPOKCUMAJIbHBIX U AUCTATBHBIX UCTOY-
HMKaX CHOca.

Cpenu 3epeH LMPKOHA C BO3PAcTOM OKOJIO
2.52 MuIpa IeT mpeob1amaioT ¢1ado oKaTaHHBIE CyOu-
I1OoMOP(dHbBIE KPUCTAJUIBI M MX O0JIOMKM (pHC. 5 1—3),
peXe BCTpeuyaroTcs 3epHa CpelHel U BICOKOI1 cTere-
HU OKaTaHHOCTU (pHUC. 5 U, K), YTO IIpearoJjiaraeT
Onm3exaniue u yaajdeHHble NCTOYHUKH KilacThde-

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

CcKoro MaTepmaina. Bce mcciemoBaHHBIE 3epHA ITUP-
KOHAa XapaKTepU3YIOTCSI XOPOIIIO BHIPAaXKeHHOM Mar-
MaTUYECKON 30HATLHOCTBIO, TPUCYTCTBUEM TIePBUY-
HBIX pacIjlaBHBIX U (QJIIOUIHBIX BKIOUeHUM. Takxke
XOpOIIIel COXpaHHOCTHIO U BCEMU MTPU3HAKAMM Mar-
MaTUYECKOTO TPOUCXOXIECHUS oOJamaeT IMMPKOH C
BO3pacToM OKoJio 2.92 Mipa jiet (puc. 5 1, M).

[MoyyeHHEBIE TeOXPOHOJIOTUYECKIE JaHHBIE CBU-
JIETEIBCTBYIOT O TOM, YTO MaKCHMAJIbHBIM BO3pacT
HaKOTLIEHUsI TEPPUTEHHBIX TTOPOJ KEOSKTUHCKOM ce-
puM Yryiickoro rpabeHa paBeH IIPUOIU3UTEITBHO
2.01 mupn net. [IpyaMMas Bo BHUMAaHME, 9TO JaKHN
CYJIyMaTCKOI'O KOMILIEKCa ¢ Bo3pacToM 1874 + 4 MitH
Jet (puc. 3) CeKyT KaK apxeicKue TOHAJIUT-TPOHIbE-
MUTOBBIE OPTOTHEMCHI OJIEKMUHCKOTO KOMILIEKCa, TaK
U TeCYaHUKU KeOEKTUHCKOM cepum [3], Bo3pacT Mo-
crreqHux HaxonuTtcs B mHTepBaite 2.01—1.87 mipm neT.
TOM 512
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18 KOBAY wu np.

I'eoxpoHoornuecke maHHBIE ST JETPUTOBOTO
LIMPKOHA CBUIIETEJILCTBYIOT O TOM, YTO UICTOYHUKAMHU
CHOCA II€CYAaHUKOB KEOCKTUHCKOM CepuU SIBJISIUCH
MPEUMYIIECTBEHHO MarMaTU4eCKUe ITOpOIbl ME30-
apxeiickoro (~2.92 wmipn JeT), HeoapxeicKoro
(~2.52 Mupa J1eT), a Takke MajaeonpoTepo30iicKOro
(~2.01 mupnm net) Bo3pacta. Mopdoaornyeckue xa-
PaKTEpUCTUKN ILIMPKOHA BCEX BO3PACTHBLIX TPYMII
JIETPUTOBOIO ILIMPKOHA IO3BOJISIOT MIPEINojaratrb
npeobagaHue MPOKCUMAJIBHBIX UCTOYHUKOB, XOTS
MPUOIU3UTETLHO YETBEPTYIO YacTh M3YYEeHHOI BBI-
OOpKU COCTaBJISIIOT XOPOILIO OKaTaHHBIE 3epHa. [1pu
5TOM B ITIpelesiaxX MOrpelrHoCTH MEeToIa pas3indus B
BO3pacTe HeOKaTaHHBIX M OKATAHHBIX 3€peH LIMPKO-
Ha He YCTaHABJIUBAIOTCS.

HMcrouynukamMyu LIMpKOHA C BO3PacTOM OKOJIO
2.92 MJIpI JIET MOTJIU STBJISITHCSI TOHAJIUT-TPOHIBEMMU -
TOBbIE OPTOTHEUCHI U rpaHuTOUABl Yapo-OneKMUH-
ckoro reo6jyioka. IlpummMeuarenbHO, YTO IIOJIYYEHBI
TOJBKO TP KOHKOPIAHTHBIE OIIEHKN BO3pacTa B MH-
TepBayie 2904—2934 MiH €T U omfHAa KOHKOpAAHTHAasI
oleHka BoszpacTta 3049 * 16 MuH JyieT, Gau3Kas K
OIIEHKAaM BO3pacTa OKOJIO 3 MIJIPI JIeT, KOTOPHIN Xa-
pakTepeH Ik HauboJjee pacIpoCcTpaHEHHBIX Ha CO-
BPEMEHHOM 3PO3MOHHOM Cpe3¢ TOHAIUT-TPOHIbE-
MUTOBBIX OPTOTHEMCOB W TPAHUTOMUIOB OJIEKMUH-
ckoro kommjekca [11], 4yTo, BO3MOXKXHO, CBSI3aHO C
MaJibIM KOJIMYECTBOM U3YYESHHEIX 00Pa31OB.

I'panuTOMABI HEFOKMHCKOTO KOMILIEKCAa C BO3-
pactom 2522 + 2—2398 * 4 mipmd IeT yCTaHOBJICHEI B
30He cowireHeHUss Yapo-OnEKMMHCKOTO TreobioKa u
3armagHo-AJIIaHCKOro Meraba0Ka AJIIaHCKOIO IIATa
[11]. B TO ke Bpems oOpamiaeT Ha cebsd BHMMaHUE
PEIKOCTh OLIEHOK Bo3pacTta B HHTepBaje 2.60—
2.78 muipn et (puc. 4), TMOWYHBIX IJISI TPAaHUTOB A-
TUIA 9YapOJOKAHCKOIO M XaHMHCKOTO KOMILIEKCOB,
KOTOpbIE IIMPOKO Pa3BUTHI B 0OpaMJIEeHUN YTYICKO-
ro rpabeHa 1, BO3MOXHO, ITOICTIJIAIOT clIaralolue
ero ocamoJHbIe TTopoasl [3, 11].

Marmaruyeckue Mopoabl C BO3PACTOM OKOJIO
2.01 mupna et B Hapo-On€KMUHCKOM reobJioke AJi-
JTAHCKOTO LIMATA B HACTOSIIEE BPEMS HE YCTAHOBJIE-
Hbl. MICTOYHUKaMU AETPUTOBOrO IIMPKOHA TaKOTO
BO3pacTa B MecYyaHUKax YTYWCKOro rpaGeHa MOIIU
SIBJISITHCS KMCJIbIe METaBYJIKAHUTHI 3€JIEHOKAMEHHbBIX
MosicoB 30HBI cowieHeHUss Yapo-OIEKMUHCKOTO
reo6sioka u 3anagHo-AJyimaHckoro merabsioka (2051 +
+ 28 — 2055 £ 18 mutH neT; [ 12]), MeTaBYIKaHUTHI (pe-
nJopoBckoit Toamum (2006 + 3 muH Jet; [13]), ra66po-
JUOPUT-TOHAJIUTOBBIE MHTPY3UN YHTPUHCKOTO KOM-
iekca (2016 + 5 mun et; [11]), TOHAIUT-TPOHIbE-
MUTOBBIE OpTOTHEICHI (2011 & 2 MJIH JIET) U CUHTEKTO-
HUYeCcKue CyOlleI0uHbIe TUOPUTHI U KBaplieBbIe TNO-
PUTBI TUMITTOHCKOTO Komimiekca (1993 + 1 miuH ner;
[11]), a Takke TpaHUTOMABI KAaMEHKOBCKOIO KOM-
iekca (2062 £ 5 muH net; [3]) 3anagHo-AngaHCKO-
ro merab6ioka (puc. 1). Heo6xonmmMo oTMeTUTb OTHO-
CUTEJBbHYIO YIAJIEHHOCTb 9TUX KOMILJIEKCOB OT YTyii-

JOKJIAIBI POCCUMCKOM AKAJTEMUU HAYK. HAYKU O 3EMIJIE

CKOro TrpabeHa, TOrga KaK Cpeaud IeTPUTOBOTO
LIMPKOHA TAaJieONpPOTEepO30iiCKOro Bo3pacra Ipeod-
JIagaloT cjiabo oOKaTaHHBIE cyOoumuopdHbBIe 3epHa
(puc. 6), 4TO cKopee MpeanoaaraeT MpPOKCUMAalIbHbIE
WCTOYHUKMU CHoca. B 1oib3y mpoKCHUMAaIbHBIX UC-
TOYHUKOB CBUACTEIBCTBYIOT HE3pEIbIil XapakTep
MECYAHUKOB, CJIOKEHHBIX IMTPEUMYILIECTBEHHO C1ab0
OKaTaHHBIMU OOJIOMKaMU TTOPO, KBapila U TOJIeBO-
ro IIIaTa, ¥ HU3KUEe XUMUYECKe UHIEKCH U3MEHe-
HUS U BLIBETPUBAHUSI.

JeTpuToBbIii IMPKOH ¢ Bo3pacTtoM 2.02—1.98 mupn
JIET YCTAaHOBJIEH B IIeCYaHMKAX YMHENCKOM 1 KEMEH -
CKOM cepuii ynokaHcKoro KoMmiuiekca Komapo-¥Yno-
KaHcKoro mporub6a [6, 7]. Just aToro nupkoHa xa-
pakTepHO mpeobnagaHue cIabdo OKaTaHHBIX 3€peH
MarmMaTu4ecKoro IIpOUCXOXIEeHMS, KOTOPbIE XapakK-
TEPU3YIOTCS MOJOXUTECIbHBIMU BeJIMUUMHAMU €y(f)
or +1.7 mo +6.6 u Hf KopoBBIMU MOJETBHBIMU BO3-
pactamu iy C) = 2.4—2.1 muipn Jiet. J1o, a Takke Nd
M3O0TOITHBIC JaHHEBIe [14], MO3BOJISIOT TIpeanoaraTh
cyuiectBoBaHrue B Yapo-OnEKMUHCKOM Teo0JioKe
VI €T0 0OpaMJICHUM MaJIeOIIPOTEPO30MCKIX OKpa-
WHHO-KOHTUHEHTAJbHBIX W/WIA 3HCUAJINYECKHUX
OCTPOBOIYXXHBIX KOMIUIEKCOB. Takske B IeCcUaHMUKaX
YMHENCKOI M KEeMEHCKOM cepuil pacnpocTpaHeH
LUPKOH ¢ Bo3pacToM 2.55—2.38 Mipn JIeT, KOTOPHIi
COITOCTAaBUM C BO3pacTOM IAETPUTOBOTO LIUPKOHA M3
IIECYaHMKOB YTYICKOTO IpabeHa M BO3pacTOM Ipa-
HUTOMIOB HEIIOKMHCKOro komruiekca [11]. Ilomy-
YeHHbIC T€OXPOHOJIOTUYECKUE JaHHbIE HE IIPOTUBO-
pedaT KOppeasiiuy TePPUTeHHBIX TOPOa KeOSKTHH-
CKOM cepuM YTyiickoro rpabeHa u KeMEHCKOI cepun
Konapo-YnokaHckoro mporuoa.

Bonpockl 06cTaHOBOK HaKOIUJIEHUS MECYaHUKOB
KeOEKTUHCKOM cepuU YTYIMCKOro rpabeHa sIBJISIIOTCS
npenMeToM nuckyccuii. Ilpenmnosnaraercsi, 4to MX
HaKOIUIEHUE TIPOUCXOAUJIO0 B CyOIUTOpaJbHOU U
YMEPEHHO TJTyOOKOBOMTHOI YacTu Ieiabda 3nuKpa-
TOHHOTO OacceiiHa [15], B KOHTUHEHTAJIbHBIX YCJIO-
BUSIX (KOHTUHEHTaJIbHAS WJIM MO3IHEOPOTeHHAast MO-
Jacca) [2], B obcTtaHoBKax pudToreHesa [5]. B mo-
clenHeit paboTe TIpeanojiaraeTcsl CylleCTBeHHast
pPOJIb JIETHUKOBOTO MEPEHOCa B HAKOIJIEHUN KeOeK-
TUHCKON Cepur M CUUTAETCS, YTO ITO JIEMHUKOBOE
COOBITHE OBLJIO CBSI3aHO C II00AJIbHBIM OJIeIeHEHEM
Panuren (717—662 miH neT; [16]). B cooTBeTCcTBUM C
MOJIyYEHHBIMU TE€OXPOHOJOTUUYECKUMU JaHHBIMU
OHO uUMeJIo MecTo B uHTepBaie 2.01—1.87 mupn Jer,
MO0 BO3pacTy KOPPEIUPYETCS C COOBITUSIMU OKOJIO
1.9—1.8 muipn sieT B ABctpanuu u B LlIBenuu u oTBe-
yaeT A-TUITy oeacHeHui [17], cBsI3aHHBIX ¢ (hOopMU-
poBaHueM cynepkoHTuHeHTa KomymOus/Hyha.
Kpome Toro, MOXXHO MpPEAON0XUTh, YTO HAKOIIJIe-
HMe 0a3albHBIX YacTell pa3pe3a Yryiickoro rpabeHa
MPOMCXOAUIO B MEXTOPHBIX BIaJUHAX U HE ObLIO
CBSI3aHO C TJIO0JIbHBIM OJleIeHEHUEM. TakKe Heb3s1
HUCKJIIoYaTh TOCTYIUIEHUE JIETHUKOBOTO MaTepuasa
BO BHYTPUKOHTHHEHTAJIbHBIN O0acceiiH pacTsSKeHUS
TOoM 512
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Ha CTaauM KoJularica MajieoIpoTepPO30MCKOro opore-
Ha [18]. YuuteiBasi Mopdosiornueckue xapakTepu-
CTUKU IETPUTOBOIO LIMPKOHA 3TOI'0 BO3pacTa 13 Mec-
yaHnKoB Kopapo-YnokaHckoro mpormda m Yryii-
CKOTo IrpabeHa, Ipearoaraloiime MpoKCUMalIbHbIe
WCTOYHMKM CHOCA, MOXHO IIPEAIIoiaraTh MOCTYILIe-
HUE TEPPUIEHHOIO MaTepuajia ¢ I0XXHOIO M/WIN 3a-
nagHoro (B COBPpEMEHHBIX KOOpAMHATax) odOpamiie-
Hus Yapo-On€KMUHCKOTO reob1oKa.

NCTOYHUKHU ®PUHAHCHUPOBAHMWA

HccnenoBaHus BBIIIOIHEHBI ITPY (PHAHCOBOIM OIS PXK-
ke PH® (mmpoekt No 21-17-00164; re0XpOHOJIOTMYECKHUE HC-
cinenoBanust) 1 HUP UI'TJ PAH FMUW-2022-0003. Dkc-
MeIUIMOHHBIE pabOThI M COOp KAMEHHOI'O MaTepuaia ObLIU
MPOBEJEHBI TIPU TEXHUYECKOW M (DMHAHCOBOM MOMIEPXKKE
komnanuu OO0 “Hepionrpn Metaumk”.
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ARKOSE SANDSTONES OF THE KEBEKTA GROUP OF THE UGUI GRABEN
(ALDAN SHIELD): AGE, SOURCES, AND DEPOSITION SETTING

V. P. Kovach*#, Corresponding Member of the RAS A. V. Samsonov?,
Corresponding Member of the RAS A. B. Kotov“, E. B. Salnokova“, E. V. Adamskaya“, V. V. Bortnikov*,
A. V. Stepanova‘, K. G. Erofeeva®, Yu. V. Plotkina“, A. M. Fedossenko“, and T. M. Skovitina?

¢ [nstitute of Precambrian Geology and Geochronology, Russian Academy of Sciences, St.- Petersburg, Russian Federation

b Institute of geology of ore deposits, petrography, mineralogy and geochemistry, Russian Academy of Sciences,
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¢Institute of Geology Karelian Research Centre, Russian Academy of Sciences, Petrozavodsk, Russian Federation
Institute of Earth Crust, Siberian Branch of the Russian Academy of Sciences, Irkutsk, Russian Federation
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The paper presents the results of U-Pb (ID-TIMS) and U—Th—Pb (LA-ICP-MS) geochronological studies
of baddeleyite from dolerite dikes of the Sulumat Complex and detrital zircon from red arkose sandstones of
the Kebekta Group of the Ugui graben, the Aldan Shield. It has been established that the Kebekta Group have
an age of 2.011.87 Ga. The sources of the Kebekta Group deposits were the Archean (2.92—2.52 Ga) igneous
and metamorphic complexes of the Chara-Olekma geoblock and the zone of its junction with the West Aldan
megablock of the Aldan Shield, as well as unidentified on the present erosion level the Paleoproterozoic (ca.
2.01 Ga) complexes. The obtained geochronological data do not contradict the correlation of terrigenous
rocks of the Kebekta Group of the Ugui graben and the Kemen Group of the Kodaro-Udokan trough. The
deposition of arkose sandstones of the Kebekta Group correlates in age with the glaciations in Australia and
Sweden (ca. 1.9—1.8 Ga) associated with the formation of the Columbia/Nuna supercontinent. It also cannot
be ruled out that the deposition of the rocks of the Ugui graben was related to the inflow of glacial material
into the intracontinental extensional basin from the southern and/or western (in modern coordinates) fram-
ing of the Chara-Olekma geoblock at the stage of collapse of the Paleoproterozoic orogen.

Keywords: terrigenous rocks, detrital zircon, geochronology, Kebekta Group, Ugui Graben, Aldan Shield
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