JIOKJIAZIbI POCCHHCKOH AKAITEMHH HAYK. HAYKH O 3EMJIE, 2023, mom 513, No 1, c. 39—45

VIK 551.73; 551.24

I'EOJIOT'A

IMO3IHEKEMBPUIICKHUE (~490 MJIH JIET) OCTPOBOJYKHBIE
BYJIKAHUTDBI CEBEPHOI'O TAHb-IITAHA (KbIPT'bI3CTAH):
OBOCHOBAHME BO3PACTA 110 PE3YJIbTATAM
U—Pb-JATUPOBAHUA IINPKOHA

© 2023 r.

. B. Anekcees'*, fI. Poxac-Arpamonte?, A. A. Tperbsakos', A. I'epaec’*

IMpencrasneno akanemukoM PAH K.E. Jertsipesbim 01.08.2023 1.
IMoctymuo 01.08.2023 1.
ITocne nopa6orku 02.08.2023 r.
IMpunsTo k nmyonukauuu 04.08.2023 r.

3anaueil vcciieqoBaHMs SIBJISUIOCH OTIpeieSIeHIe BO3pacTa Hanbosiee IpeBHUX OCTPOBOMYKHBIX ByJTKaHNYE -
ckux cepuii CeBepHoro TsaHb-11laHs ¢ 11eJIbI0 YTOYHEHMST pAHHUX 3TAIIOB 3BOJIIOLIMU CYOTyKIIMOHHBIX CH-
cTeM B 3anangHbIX obmactsax LleHTpanpHOo-A3naTckoro ckiagdaroro mosca. Ilposeneno U—Pb (LA—ICP—
MS)-narupoBaHye LIMPKOHOB B aHIE3UTOBbBIX TyaX CyJITAHCAPUHCKOM U TalITAMOEKTOPCKOM CBUT, OTHO-
CHUBIINXCSI paHee K HIDKHEMY KEMOPHUIO M CpemHeMy KeMOpPUIO — HUKHEMY OPIOBUKY COOTBETCTBEHHO.
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BBEAEHWE

Pannue stansl sBomonuu lLleHTpanibHO-A3uaT-
ckoro ckiamuaroro mosica (LLACIT) — xkpynHeiiiiero
aKKpeurMoHHoro oporeHa 3emuu [1—3], ocTamorcs
c1ab0 oOxapaKTepM30BaHHBIMU M3-3a HeIOCTaTKa
JIaHHBIX O MECTOIIOJIOXKEHUM M BO3pacTe HamboJjee
JIPEBHUX CYONYKIIMOHHBIX CUCTEM, KOHTPOJIUPOBAB-
IIIMX TPOIIECCHl aKKPEILIMKU B MO3MHEM JOKEMOpUH U
paHHeM Iajeo3oe. IlpedliecTByolIre HCCIeaOBa-
HUS TTIOKa3ajiv, YTO OCTPOBHBIE TyTU B 3allaIHBIX 00-
nactsax LHACII cymmecTBoBaiM ¢ paHHETro KeMOpUs B
CesepanoM Taub-Illane (CTIL) Ha Tepputopuu
Kuprusumu, B bomekyns-Uunrusckoit obiaactu Ce-
BepHoro n Bocrounoro Kazaxcrana u 8 CeBepo-3a-
nanHoi IxxyHrapuu Ha 3anage KHP [2, 4—8]. OgHa-
KO M30TOITHBbIE JAaTUPOBKM KEMOPUIICKMX OCTPOBO-
IYXXHBIX MarMaTU4ECKUX IMOPOJ OTPpaHUYMBAIOTCS
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eIMHUYHBIMU aHAIM3aMU, a OTIpe/ieJIeHUEe BO3PacTOB
BYJKAaHWYECKHMX CEepUil TI0 hayHe OCIIOXKHSIETCS KakK
W3-32 PENKOCTU OKaMEHEJIOCTeil, TaK M BCIICACTBHE
nedopMalmii, HapylIarIIMX NEPBUYHBIE CTPYKTYP-
HbIe W cTpaturpacdprIecKue COOTHOIIECHMST TOJII.
C menrpio 000CHOBAaHMS BO3pacTa JIPEBHEHIIINX OCT-
pOBOAYXHBIX ByJakaHuueckux cepuit CTIL, Hamu
oputo BeITOMHeHO U—Pb (LA-ICPMS)-matupoBa-
HUE IIUPKOHA U3 Ty(OB CyITaHCAPWHCKON M Ta-
ITaMOEKTOPCKOI CBUT, Pa3BUTHIX, COOTBETCTBEHHO,
B LIEHTpaJIbHBIX 1 BOcTOUHBIX oomacTsax CTI (puc. 1)
[9, 10].

T'EOJIOTMYECKU OYEPK

Cepepublit  Tanb-1llanp (CTII) npencrabisieT
CJIOXKHO-TIOCTPOCHHBIN CKJIaq4aTO-HAABUTOBBIA KOM-
TUIeKC, C(OOPMUPOBABIIMICS B paHHEM ITajie030€ U
MpeTepIieBIInii JaTbHENIITYI0 TEKTOHUUECKYIO Iepepa-
OOTKY B MO3IHENAJICO30MCKOE N KAITHO30MCKOE BpeMsI.
OCHOBHBIM 2JIEMEHTOM CTPYKTYpHI siBjsieTcs: CeBepo-
Tsanp-Ilansckuit (Mccblk-Kynbckuit) MUKpOKOHTH -
HEHT C KOpPOi Me30IpOoTepO30MCcKOTo Bo3pacTta [11].
C ceBepa 1 10ra OH OTpaHUYMBAETCSI, COOTBETCTBEH-
Ho, /Ixxanaup-Hailimanckoil 1 Kuprus-Tepckeiickoit
(KT) oproauToBbIMU IIOBHBIMM 30HaMU, chOpMU-
pOBaBUIMMUCSI HAa MECTE€ paHHENaJeo30MCKMX Oac-
CEHOB C KOpOI1 OKeaHW4YecKoro Tura [4].
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AJIEKCEEB wu np.

Vnaxonsckas Cyarancapunckas | | TamrambexkTopckan
CBHTa aHHE3HT | | cBuTa Al1437a ceuta A1465

484 £ 2 M 1. | | aHAe3UTOBBIH TY(] aH/Ie3UTOBBIH Ty
[8] 491 £ 3 muH 1. 487 + 3 mun a1,

Yonoiickas ceuta | | Kapamkopruunckas | | Kapakopymckas
Tydonecyanuk CBHTa caura Ty
485+ 3 miH 1. Ty(honecyanuk 489 + 2 maH I
[17] 493 + 4 v 1. [17]|[[8]
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Puc. 1. l'eostormyeckas Kapra 1ieHTpajabHOro cekropa TsaHb-11lanst no [8] ¢ usmenenusiMu. /—5 — CeBepHblii TaHb-11lanb: 1 —
IOKeMOpMIICKME 1 paHHeIaJIe030MCK1e MeTaMOp(dUUeCKe KOMIUIEKCHI; 2—4 — KeMOpUii 1 HYDKHUM OPIOBUK: 2 — OCTPOBO-
ITy>KHbIE BYJIKAHUTBI U OCaJOYHbIe MOPOAbI, 3 — rpaHUTOMIbI, 4 — oduoanTel Kupruscko-Tepckeiickoi 30HbI; 5 — cpeaHuit
OPIOBUK — HUXHUM CUITYp; 6 — IEBOH, KAPOOH U MepMb: (a) 0cagouHble MOPobl, (0) ByJIKAaHUTHI; 7 — rPAaHUTOUIBL: (a) OpIO-
BUKCKWE U CUIypuiickue, (0) 1eBOHCKUE, KAMEHHOYTOIbHbIE U TiepMckue; § — CpenunHblil TsaHb-anb; 9 — KOxHbI THB-
Hlanp; /0 — nokemOpuiickue U Tajieo30iickue mopoasl Tapumckoro 6Jyioka: (a) B mipenenax kparoHa u (6) B FOxHo-TsaHb-
LllanbckoM ckitamyaToM nosice; /1 — (a) Me30301CKMe U KaifHO30MCKIe OTJIOXeHUs, (0) o3epo, (B) lenHuK; 12 — pasiom; 13 —
(a) ropoxn, (0) rocynapcTBeHHasi rpaHuiia; /4 — Mecta orbopa 1po6: (a) aTa padota, (6) npyrue. Cokpaiuenusi: CTLL, LITIII,
CpTLl, FOTHI — CeBepnnriii, LleaTpanbubiii, Cpenuaubiit 1 KOx#HbIM Tsaab-lans coorBeTcTBeHHO; KP, KII, TP — Kuprus-
ckuii, Kankatacckuii m Tepckeiickuit Xxpe6Thl cooTBeTcTBeHHO; TMP — Tamac-Pepranckuii pazmom, JIH — Jimausa Hukoma-
eBasi, Kr. — Koipreizcran; K3. — Kazaxcran, KHP — Kuraii. O60o3HaueHbl MecTa oToopa nmpod u U—Pb-Bo3pacTsl KeMOpuii-
ckux ByakaHndeckux rmopon B CT1 13 3Toro u mpeabiaymmnx UCClieI0BaHU .

B xemOpun u opmoBuKe B Ipeneiaax KOHTUHEH-
tanbpHoro 0J10Ka CTI1I 3BoMIOLIMOHMpPOBaia KpyITHast
MarMaThdeckasl Jyra, IIpocJieXMBarolasics Ooee
yeMm Ha 1000 kM ot 3anmamHoro okoH4YaHus Kuprus-
cKoro xpeb6rta no kuraiickoro LleHTpansHoro TsaHb-
Ians (LITHI) (puc. 1). dyra nperepriejia HECKOJIbKO
TEKTOHMYECKUX MEePECTPOCK, IIO-BUANMOMY, COIIPO-
BOXIABILIMXCS CMEHOM HarpaBJIeHUsI CyOMyKIIMU,
BCJICACTBUE aKKPEUMOHHBIX COOBITUII B paHHEM U
CpemHeM OpIOBUKE, U MpeKpaTuiia CyllleCTBOBAaHUE B
MO3IHEM OPIOBUKE ITOC/IE CTOJKHOBEHUS C AKTay-
J>xyHTapCKUM MUKPOKOHTHHEHTOM [3, 4, 6, 8].

OcCTpOoBOAYXXHbBIE KOMILJIEKCHI KEeMOPHUS 1 HUXKHE-
ro OpIOBMKA Pa3BUTHI TAaKXKe B €IUHON ITOJIOCE C
opmomuramu B KT 30He Ha 1oxxHOM aranre CTII
(puc. 1). Panee oHu paccMaTpuBaIMCh JIMOO KakK ca-
MOCTOSTEIbHAs OKeaHUUeCcKasl Iyra, IIpuJyjiecHUBIIA-
scs K I0KHOIM okpanHe MukpokoHTtuHeHTa CTII B

JOOKJIAIBI POCCUMCKOM AKATEMUU HAYK. HAVKU O 3EMJIE

no3gHeM KeMOpUHY WM paHHeM opaoBuke [4, 9, 12],
60 Kak KpaeBble yacTu CeBepo-Tsaub-Illanbckoii
KOHTUHEHTAJIbHOM IyTH, JIOKAJIbHO PAacIpOCTpaHsIB-
mreiicsa B mpemelisl 3amyroBoro 6acceifaa [8].

Hau6onee npeBHME OCTPOBOAYKHbIE ByJIKaHUYE-
CKME CEepUU Pa3BUThl B LIEHTPAJIbHOM M BOCTOYHOM
obnactax KT 30HbI B XpeObTax Kankarac u Tepckeid
Aunaray (puc. 1) [5, 9, 10]. B xpe6Te Kankarac B paii-
oHe MmecTtopoxieHuss CylraHcapbl OCHOBaHUE pas3-
pesa ciaraloT MoayIlIeYyHble MAaCCUBHBIE U MUHIAJIE-
KaMeHHbIe 0a3aJIbThl 0EJIbTeNIIMHCKON CBUTHI, OTBE-
JalolIre MO COCTaBy OCTPOBOMYKHBIM TOJIeuTaM [5].
Crparurpadu4ecku BhlllIe Jexat caado-auddepeH-
LIUPOBaHHbIE W3BECTKOBO-IIEIOYHbIE BYJIKAHUTHI
CyJITAaHCAPUHCKOU CBUTHI, IPEACTABIEHHbBIE arjioMe-
paTOBBIMU U JIATIUJUIMEBBIMU Ty(haMU, aHIe3UTaMU 1
JaluTaMu, yepeayoumMucs ¢ Ty(poOpekunusiMu, Ty-
¢donecyaHUKaMd W TOPU3OHTAMU WU3BECTHSKOB B
ToMm 513

Nel 2023



MO3JJHEKEMBPUMCKME (~490 MJIH JIET) OCTPOBOAYXHBIE BYJIKAHUTDHI

(a) xp. Kankarac
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(6) Bocrounsrit Tepckeii Anaray

0I-2
3
Teuapckas AN
cnmg Oexropckas
CBHUTA
Typrens-
Cynaras- aKcyHckas
CapuHCKast CBUTA
CBUTA
bazaneT
o [Munnoy
L | GazansT
JlaBo-
bensre- Opexuns
MIIHHCKAS =
CBHUTA Anje3ur
o

-2 02-.\
B
Kapa- i
anryickas
CBUTA
1.5
-1
Anry- L
Typykckas | “ | - 0.5
CBHTA a—
Vil
L gk
-0

[Tecuanuk ¥ & Bpaxuonoms:
aJIEBPOJIMT

Tyd

CANE, Pwwm 7 uom

: Eggaqoz;HHK @ M3BecTHSK 4 KOHOJOHTBI
Kosrmo- @ Mpamop 1 Xuomnst
= Mepar Hecornacue A~ CTMKyIbl

ITecyanmk —.—.—. Paznom & Paguonspun

Puc. 2. Cxema crpaturpaduueckoit Koppessiuuu KeMopuiickux ByikaHnyeckux Toiu CesepHoro Tsub-lans no [9, 10, 13].
O0603HaYeHbI TOuKU ornpoboBaHust 1 U—Pb-Bo3pacTel 00pa3ioB Ty(¢hOB U3 3TOr0 UCCICIOBAHMS.

BepxHell yacTtu paspesa (puc. 2 a). [eoxumudeckue
XapaKTePUCTUKU MOPOJ OSIBTEIIIINMHCKON 1 CyJITaH-
CapUHCKOM CBUT CBUIETEILCTBYIOT 00 OCTPOBOMYK-
HBIX 00CTaHOBKaX ByJIKaHU3Ma |5, 9], a mooxXuTeab-
Hble 3HayeHuUst ENd = +5.3 m +3.7 6a3zanbToB U
aHIE3UTOB YKA3bIBAIOT Ha IOBEHUJIbHBIE UCTOYHUKU
marm [8].

Panee cuuTtanoch, 4TO cyaTaHcapuHCKas CBUTA
CMEHSETCI BBEPX IO pa3pe3y Te4YapCKOU CBUTOM,
CJIOXEHHON W3BECTHSKAMU M TeCYAHUCTBIMU W3-
BECTHSIKaMU C TOPU30HTaMU KapOOHATHBIX OpEKUMA,
Ty(onecyaHUKOB U ITIMHUCTHIX ciaaHueB [9, 13]. Ha-
1M JaHHbIE MO3BOJISIIOT Mpearoaratb, 4YTo Teyap-
cKasl CBUTa, IMO-BUIAUMOMY, UMEET TEKTOHWYECKUi
KOHTAKT C 3aJIeTalolIMMU CTPYKTYPHO HUXKE MOpoa-
MU OEJIbTEIIIIMHCKON U CyJATaHCApUHCKON CBUT.
C pa3MbIBOM U cTpaTUrpaduueckum rnepepbiBOM Te-
yapckasli CBUTa TepeKpbIiBaeTCsl MecyaHuKaMu HUK-
HEro—CpemaHero opaoBuka [9].

B KpeMHUCTBIX TPOCTOSIX B ByJIKAHUTAX OEIbTe-
IMHCKOM U CYyJITaHCAPUHCKOM CBUT OBbLIM HaWAECHBI
CITMKYJIBI TYOOK M TTpOTOKOHOOOHTHI [10]. B m3Bect-
HsIKaX Te4apCKOil CBUThI COOpaHbI TPUITOOUTHI 1 Opa-
XUOTIONIbI, XapAKTEPHbIE A1 OTIOXEHUIN HUXKHETO U
CpeIHEro KeMOpusi, a TakXe XUOJUThI, XUOJIUTEb-

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

MUHTBI U IPOTOKOHIOHTHI, BCTpeYaloluecs B OTJIO0-
JKEHUSIX OOTOMCKOTO sIpyca HUKHero kemopus [9, 13].
Ha ocHoBaHuM (ayHUCTUUYECKUX OTpeaesICHUI,
OenbTeNIIMHCKAsI, CyJATaHCApUHCKAasi W Tedapckasi
CBUTBI OTHOCUJIUCH pa3HBIMU aBTOPaMU JIMOO K HUXK-
HeMy keMmOpuio [9, 13], 1ubGo K HUXHEMY KeM-
oputo(?), cpemHeMy KeMOpHMIO U CpemHEMY KeM-
OpHI0O—HIDKHEMY OPIOBUKY COOTBETCTBEHHO [10].

B BocTOouHOIM yacTu xpedta Tepckeil Anatay Be-
POSITHBIMU CTpaTUrpaduyecKuMu aHajloraMu Oellb-
TEeTLIWHCKONW CBUTHI CUMUTAIOTCA allyTypyKcKas u
TypreHbakcyiicKasi CBUTbI, CJIOXKEHHbIE TTOAYIIIEYHbI-
MU UM MAacCCHUBHBIMU TOJIEUTOBBIMU OazajibTaMu
(puc. 2 6). MIx Bo3pacT ycjlIOBHO CUMTaeTCs paHHe-
KEMOPUIICKMM Ha OCHOBaHUM €IMHUYHBIX HAXOMAOK
CITMKYJ TYOOK M pagunosisipuii [ 10]. JIexxaiue ctpaTtu-
rpacMyeCcKM BbIIIE€ M3BECTKOBO-IIEJIOUYHbIE BYJIKa-
HUTHBI, TY(PBI U TEPPUTEHHBIE OTJIOXEHUS Kapaalyii-
CKOH U TalITaMOEKTOPCKOU CBUT pacCMaTPUBAIOTCS
KaK BO3MOXHBbIC cTpaTUrpaduueckre aHajaoru CyJ-
TAHCAPUHCKOU CBUTHI [5]. IX BO3pacT OLICHUBAJICS B
LIIMPOKOM JIMaria3oHe OT CpeIHero KeMOpus 10 paHHe-
To OpIOBKMKA MO TOJOXEHUIO B pa3pese Huxe (ayHu-
CTUYECKHM OXapaKTepU30BaHHbIX OTJIOXKEHUI HUXKHETO
U CpeIHET0o OPAOBUKA U ENUMHUYHBIM OIpeNeIeHUIM
Ne 1
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N1

Puc. 3. ®ororpadum numdoB 1aTUpPOBaHHBIX 00Pa3LIOB aHAE3UTOBBIX TY(OB CYJITAHCAPUHCKOM (a) 1 TaTaMOeKTOpCKoii (6)
cBut. CocTaB 00JIOMKOB: p — IUIarMoKJIa3,  — KBapll, V — ByJKaHWYeCcKasi mopoaa (aHAe3UT); m — MaTPUKC (TOHKO3EPHUCTHIM

Ty D).

MO3IHEKEMOPUICKUX TIPOTOKOHOIOHTOB B OTJIOXE-
HUSX TalITaMOeKTOpCcKoi ¢cBUTHI [10].

MATEPUAIJL, METOIbl 1 PE3VJIbTATDI

Jns U—Pb-gatupoBaHus HUpKOHa OBLIIN OTOOpa-
HbI ABa 0Opasiia U3 pa3pe30B CyJATaHCAPUHCKOM U Ta-
ITaMOEKTOPCKOM CBUT B LIEHTPAJIbHBIX I BOCTOYHBIX
obnactax CTHI coorBerctBeHHO [14]. OOpa3sels
Al437a (41°46°06” c.m. 76°15'55” B.40.; puc. 1, 2 a)
B3SAT B CTPATOTUIIMYECKOI OOJIACTH CyJITaHCApUH-
CKOM CBUTHI Ha CEBEpHOM CKJIOHe XpeoTa Kamnkarac B
paiioHe MectopoxaeHust CyaTtaHcapbl U3 CpemaHeid
YacTH pa3pe3a B Iadyke IepecaanBaHus TOJIyooBaTo-
3eJICHBIX Ty(OB, arioMepaToBBIX TY(HOB, TyHoOpeK-
yuit, TygorecuaHUKOB U aHAe3UTOB. BTOpoii oOpa-
3en — Al1465 (42°22°00” c.u. 79°02°33” B.4.; puc. 1, 2
0), oroOpaH B BOCTOYHOU yacTu xpedOra Tepckeit
AuaTtay Ha 10)KHOM CKJIOHE TepeBaia YoH-Aly y 10-
porun Kapakon-MHbuibuek 13 paspesa TamTaMOeK-
TOPCKOM CBUTHI, CJIaraloleii CyOoITMpOTHRIN TEKTOHM -
YyeCcKMii 0JI0K HEMOCPENCTBEHHO K CeBEpy OT Pa3jioMOB
Jlvann Hukonaesa (puc. 1). Pa3pe3 npencrasieH 3e-
JICHBIMU pacciaHlleBaHHBIMU Ty aMu, Ty(poOpeKIm-
IMU U Ty(poIlecuaHUKaMU, COAEpXKAIIMMU TOHKHUE
JIMH30BUIHBIC TIPOCIION U €OMHUYHBIE MOIIIHBIE (IO
10 M) IUIaCTBI CBETJIO-CEPBIX CPETHE-TUIMTYAThIX
MpPaMOPU30BaHHBIX U3BECTHSIKOB.

O06a oOpasua npeacTaBieHbl CpeIHE3ePHUCTHIMU
JINTO-KPUCTALITOKIACTUYECCKUMM aHIE3UTOBBIMU TY-
damn. Iloponbl cioXeHBI YIIOBaTBIMA HECOPTUPO-
BaHHBIMM 00JIOMKaMU KPUCTAJLJIOB IJIarMokJia3a mne-
PEMEHHOTO COCTaBa OT OJIMTOKJIa3a 10 aHAe3uHa (1o
60—70% ot ob61iero uucia 3epeH), kBapia (10—30%)
U TUJIarMoKIa3-TopGHupoBEIX aHAe3uToB (5—20%)
(puc. 3 a, 6). OT™MeYarOTCs eTMHUYHBIE OOJIOMKM I1Ie-
JIOYHOTO TIOJIEBOTO IITAaTa, KPEMHUCTHIX aJIeBPOJIH-

JOOKJIAIBI POCCUMCKOM AKATEMUU HAYK. HAVKU O 3EMJIE

TOB U pyAHOTO MuHepasna. CpenHuii pa3mMep 00JOM-
koB cocTtapisieT 0.1—0.3 MM, oTnenbHbIe (hparMeHThI
nocturatoT 3—5 Mm. [IpocTpaHcTBO MeX 1y 00J10MKa-
MU BBIIOJIHEHO TOHKUM Ty(MOreHHBIM (puc. 3 a) min
Ty OreHHO-KPEMHUCTBIM MaTpUKcoM (puc. 3 0), Ha
KoTOpHIi Tpuxoautcst 1o 30—50% ot o61ero oobemMa
MOPOJbI.

BriaeneHue HyupkoHa ObLIO BBITIOJIHEHO B MTHCTH-
TYT€ ITe0JIOTUU U TeoxpoHoaoruu gokemopus (UI'T]],
PAH, Cankr-IletepOypr, Poccust) mo crangapTHO
METOJIMKE C TIPUMEHEHUEM TSIKEIbIX YXUIKOCTEM.
LHupkoHbl M1 aHalIM3a ObLIM OTOOpaHbBI BPYYHYIO
non 6uHoKyasapoMm B Kunbckom yHuBepcutete (I'ep-
MaHUsI), 3aJIUThl 3MOKCUAHONA CMOJIOi M colmudo-
BaHBI ¥ IPUITOJIMPOBAHBI C 1IEIbI0 BCKPHITh BHYTPEH-
HHUe obnacth 3epeH. CHUMKHU B peKMMe KaTOMOI0-
muHecueHun (KJI) BbIMOAHEHBI HA YCTAaHOBKE
Electron Microprobe B YHuBepcuTetre MaiiHiia ¢ nuc-
nonb3oBaHueM “JEOL” JXA-8200.

M3otomnueiii ananu3 (U—Pb) BEIMOIHEH Ha ycTa-
HoBke LA-ICP-MS Bo ®pankdyprckom lLleHTpe
HccnenoBanus M3oronos u OnementoB (FIERCE),
(I'epMaHusT) ¢ MCIIOJIL30BAHUEM MacCC-CIIEKTpOMETpa
“Thermo Scientific Element” XR. XapakTepuCTUKHN
nmpubopa oncanbl B Gerdes and Zeh [15] u mpuBee-
HBI B TOTIOJIHUTEIBHBIX MaTepHuajax (Tadu. 1).

Iupxonsl B oopasiax Al437a u A1465 npencras-
JIeHbl BU3yaJbHO CXOOHBIMM mornyasiiusiMu. Cpen-
HHUI pa3zMep 3epeH BapbupyeT or 70 mo 350 MKM.
B o6pasue Al437a nmpeobimagaroT cyoummnoMopdHbBIe
U UauoMop@dHbIE UBOMETPUUHBIE U CIA00-YIJIMHEH-
HBI€ KPUCTAJUIBI ¥ 00JIOMKM KPUCTAJIJIOB C OTYETIINBO
BbIpQXXEHHBIMUA  MNUpPaMUAAJIbHBIMU WJIM  CJ1abo
OKpYIJIEHHBIMU OKOHYaHUsIMU. [IpUCYTCTBYIOT enu-
HHUYHEIE 3€pHA OKPYIVIOM M HETpaBMJIBHOM (hOPMBI
(puc. 4 a). B o6pasie A1465 UMpKOHBI UMEIOT TIpe-
Ne 1
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(@) | A1437a

100 mMrm

| —

(B) | A1437a - AuzesuTossiii Ty

CynrancapuHcKas CBUTA 510

43

©) | A1465

(1) | A1465 - AunesuroBbiii Ty
0.082F TamrambekTopcKas cBUTa

o.0zol. WP Cynrancapsr nep. Yon-Amy
' xp. Kankarac xp. Tepckeit Anaray
CesepHbIii 500 CesepHbIii
Tsup-11anb 0.080F Tyup-I1lans
0.080r KpIprerzcran o Keipreizeran
£ Z i
4 4907 £
§°‘ " 0.078F
0.078F
sl KonkopianTHb1iH 0.076F KonkopaanTHbIH
' 470 BO3pacT BO3pacT
491 £ 3 man a1, 487 + 3 man 1.
CKBO=1.2 N=67 CKBO=0.88 N=42
0.074 : - - : 0074 - :
0.57 0.59 061 0.63 0.65 0.67 0.57 059 0.61 0.63 0.65 0.67
07 Pb.‘rz-‘SU 207 Pb.l"”sl_]

Puc. 4. a), 6): U300paxkeHNsT TaTMPOBAHHBIX 3€PEH LIMPKOHA, BLINMOJIHEHHBIE B PEXXMME KaTOMOTIOMUHECLICHITNM. 3BE3I0YKOi1
* 0003HAYEHO EAMHUYHOE TOKEMOPUIICKOE 3epHO. B), I): JlnarpaMmbl ¢ KOHKOpAMEN IS IMPKOHOB M3 aHIE3UTOBBIX TY(HOB
CYJATaHCAapUHCKON (B) M TAITaMOEKTOPCKOI (T) CBUT. DJUIMIICHI JIsI KaXXAO0TO aHaIM3a OINpPeNesiioTcs olnoKoit 2-curma.
KoHKOpIaHTHBINM BO3pacT paccunTaH ¢ OLIMOKOI Ha ypOBHE 2-CUrMa. AHAJIUTUYECKHE JaHHbIE PUBEIECHbI B COITPOBOAUTENb-

HBIX MaTepuajax (Tadi. 2).

WMYIIIECTBEHHO 3aKpyIJIeHHbIE OKOHYaHUsS, a UINO-
MopdHbIe KPUCTAJLIbI TIPEACTaBICHbI B HE3HAYUTEb-
HOM KonmuecTBe (puc. 4 0). B pexxume KkaTomoaoMm-
HECIIEHIIMA B OOJBIIMHCTBE 3€PEeH TIPOSIBIISICTCS
KOHILIEHTpUYecKasi WU CEKTOpaJibHAsI OCLIUJLISTOP-
Hasl 30HAJTbHOCTD, XapaKTepHasl IJIT MarMaTHIeCKUX
LIUPKOHOB (puc. 4 a, 6). B enTMHUYHBIX 3epHaxX Ha-
0J1101a10TCSl TOHKME KaliMbl MAarMaTUYE€CKOTO TIPOUC-
xoxaeHus1. Meramoppuieckre KailMbl M1 oOpacTta-
HUSI OTCYTCTBYIOT.

Toukn gnsgs U—Pb-matupoBaHus IMPKOHOB ObLIN
BeIOpaHbI 1o KJI-cHMMKaM, Kak B Mpeaeaax y4acT-
KOB C OCLMJUISITOPHOM 30HAJIBHOCTBIO, TaK U B 00J1a-
CTSIX C OMHOPOAHBIM CTpoeHHueM (puc. 4 a, B). B 00-
pasuax Al437a u A1465 GbLIIO JaTUPOBAHO B OOILIE
CIIOXXHOCTHU 68 1 42 3epHa COOTBETCTBEHHO. [IMCKOp-
JAHTHOCTh aHanu30B cocrasisier meHee 10%. Pe-
3yJbTaThl aHAJIM30B 1 OLIEHKU BO3pacTa MPUBEIASHBI B
COIIPOBOIMUTEJILHBIX MaTeprajax (Tadu. 2, u 06001Ie-
HBI Ha IMarpaMMax ¢ KOHKopaueit (puc. 4 B, T)).

B o6pasue Al437a 67 aHATU30B ¢ HE3HAYUTEIBHO

BapbUPYIOLIMMU OTHOILIeHUAMU 2°°Pb/?3U o6pa3y-
10T KOHKOPIAHTHBIM KJIacTep, COOTBETCTBYIOLLIUIA

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

cpenHeMy 3HauyeHu1o Bo3pacTta 491 + 3 Ma (CKBO =
= 1.2) (puc. 4 B). OnHO 3epHO OKpPYIJIOii (POPMBI,
TMPEIIOJIOKUTETEHO AETPUTOBOTO TTPOUCXOXKICHUS
(o603HaYeHO * Ha puc. 4 a), UMeeT 3HAYUTEJILHO 00-
Jiee npeBHUI Bo3pacT 1833 = 7 MJIH JieT (COnmpoBOIU-
TeJIbHble MaTepuanbl, Taba. 2, aHanu3 1437a_1.47).
B o6pasie A1465 42 KOHKOpPIAaHTHBIX aHaI3a odpa-
3yIOT €IWHBII KJIacTep, IO KOTOPOMY pacCYMUTaH
cpemuuii Bo3pact 487 = 3 mutH et (CKBO = 0.88)
(puc. 4 7).

OBCYXIEHWE 1 BbIBOJbI

ITpusmatnyeckuii rabuUTyc KpUCTaIOB, OTYETIIU -
Basi OCUMJUISITOPHAs 30HAJIbHOCTD, MPOSBIISIOLIASCS
B pexxume KJI (puc. 4 a, 6), 1¥ OTHOCUTEJIbHO BEICOKHE
Th/U-otHomenust (~0.2—1.1) (compoBoauTeabHbIE
Martepuaibl, Tabl. 2) yKa3pIBalOT HA MarMaTuueckoe
MPOUCXOXIEHUE AaTUPOBAHHBIX LUPKOHOB. Ilo-
CKOJIbKY M3YYeHHbI€ MOPOAbl MPEACTABISIOT TY(HbI,
MBI [IpeIiojaraeM, 4To BO3pacT HIMPKOHOB OTpaXaeT
BpeMsl BYJIKAHUYECKON aKTUBHOCTU. OTCyTCTBUE
OKaTaHHOCTU U COPTUPOBKHU OOJIOMKOB B Tydax u
00MIMe TOHKOro TY(POreHHOTO MaTpHuKca, ciararo-
Ne 1
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mrero 10 20—40% ot o611ero o6beMa opoasl (puc. 3
a, 0), YKa3bIBalOT, YTO MUPOKIACTUYECKIIT MaTepual
OTJIarajicsl B HEIMOCPEICTBEHHOM OJIM30CTU OT BYJIKa-
HUYECKOTO LIEHTPA U He MOoIBeprajcs Nociaeayole-
MY TIePEOTIOXKEHUIO.

CoBnanaroliiue B peaesiax morpeirHocTy OLeHKU
Bo3pacTa Ty¢hOB CyJITaHCAPUHCKOW U TallTaMOeK-
Topckoii cBUT 491 * 3 u 487 = 3 muiH et (puc. 4) no-
Ka3bIBAIOT, YTO 00€ CBUTHI OTHOCSITCS K BEpXHEMY
KeMOpuio [16]. OHU mpencTaBisSIOT eAUHbINA cTpa-
TUrpauyeckuii ypoBeHb C paHee IaTUPOBAHHBIMU
BYJIKAHOT€HHO-0CAIOUYHbIMI 1 BYJIKAaHUYECKUMU TIO-
ponaMu 4oJIoMcKoii (485 + 3 MIIH J1eT), KapamKOpTH-
cKkoit (493 £ 4 MiH J1eT), ynaxonbckoi (484 + 2 muiH siet)
1 Kapakopymckoit (489 + 2 mMiH Jer) cBuT (puc. 1)
[8, 17]. CynrancapuHCKasi M YOJIOMCKAsI CBUTHI, CO-
JiepxKaliye 3HaunuTeJibHble 00bEeMBbI JIaB U arrjioMepa-
TOBBIX TY(POB, HAKAIUTUBAIMCH B HETTOCPEICTBEHHOM
0JM30CTM K aKTUBHBLIM ByJIKaHaM, a MpeuMylle-
CTBEHHO TY(}O-TecyaHUCThIE 1 MecYaHUCThIe paluu
YJIaXOJbCKOM, KapaaKOPIrMHCKON W TallTaMOEKTOp-
CKOM CBUT (hDOPMUPOBATIMChH HA yAaJIEeHUX OT ByJIKa-
HUYECKUX LIEHTPOB.

I'panutousapl, ¢ Bo3pacTaMM B JjAuarna3oHe OT
506 = 5 mo 481 + 4 MutH 1eT — GJIM3KHE 110 BpEMEHHU
¢opMupoBaHUs C ByJKaHUTaAMU, IIUPOKO paclpo-
ctpaHeHbI Ha 1okHOM (nanre CTII u B LlenTpains-
HoM Tanb-Illane Ha Tepputopuu KHP (puc. 1) [8,
12, 14]. BoabIIMHCTBO UHTPY3UI1 UMEET MarMaTude-
CKME€ KOHTAaKThl C JIOKEMOPUICKUMU KOMILJIEKCAMU
Cesepo-TaHb-1IIaHBCKOTO MUKPOKOHTHHEHTA, YTO
yKa3blBaeT Ha UX (opMupoBaHUE B 0OCTaHOBKax
KOHTUHEHTaJIbHOU Ayry. EnHUYHbIE MaCCUBBI TPO-
PBIBAIOT TakKXke MUWLI0OY-0a3ajibThl U O(MUOJUTOBbBIC
rabopo B KT-30He. Bapbupyloliue B IIMPOKUX IIpe-
nenax 3HadeHUs €Nd o nmopoae n eHf B impkoHax
MOKa3bIBAIOT, UYTO W TPAHUTOMUAbI, U BYJIKAHUTHI
MPENCTaBJISIOT MOPOJbl KaK KOPOBOTO, TaK U lOBe-
HUJIBHOTO IpoucxoxaeHud [8, 12]. Pasnuunbie n3o-
TOTTHBIE XapaKTEePUCTUKM MOPOI MOTYT OTpaKkaTh KakK
reTeporeHHbI xapakTep hyHIaMeHTa, TaK U pa3ind-
HYIO CTEIIeHb IIJIaBJICHUS TOKEMOPHUIICKOTro cyocTpa-
Ta Ha pa3HbIX yyacTkax ayru [8]. OnuHaKoBbINA BO3-
pacT ¥ COBMECTHOE pa3BUTHUE B Mpeaenax eIuHOro
rnosica mpearoaraiT, YTO MOo3AHEKeMOpUicK1e rpa-
Hutounsl CTII u ByTKaHUTHI CyJITaHCAPUHCKOU U
TaIITaMOEKTOPCKOUN CBUT TIPEACTaBISIIOT 00pa3oBa-
HMS eIUHOI MarMaTU4ecKou OyTu.

B cyuiecTByommnx TEKTOHUYECKUX MOJMAENSIX Ofl-
HUM W3 OCHOBHBIX 3JIEMEHTOB paHHeIae030MCKOit
crpyktypbel CTII cumTaeTcss HIKHeKeMOpUiicKast
9HCUMaTHU4YeCcKasi OCTPOBHAs Iyra, K TUITOBBIM KOM-
TUIEKCaM KOTOPOI OTHOCSTCS BYJIKAHUTHI OebTerl-
IIMHCKOM U CyJITAHCAPUHCKOM CBUT U UX aHAJIOTH [4,
5, 8,9, 12]. Pe3ynbTaThl HallleTO UCCJIETOBAHUS MO~
Ka3bIBaOT, UTO BYJIKAHUTBI CYyJITAHCAPUHCKOUN CBUTHI
MMEIOT ITO3THEKeMOPUICKII BO3PACT U OTHOCSITCS K
OoJyiee MOJIOOOM MarMaTudeckKou Iyre ¢ reTeporeH-

JOKJIAIBI POCCUMCKOM AKAJTEMUU HAYK. HAYKU O 3EMIJIE

HBIM PyHIaMeHTOM, 3BoJiorrmonposanieii B CTI
B TMO3IHEM KeMOpWU W paHHEM opaoBUKe ~510—
475 maa ner [8]. IlpemraraBirasicsi paHee pPEKOH-
CTPYKLISI paHHEKEeMOPUICKOI PHCUMATUYECKOM Iy-
i B KT-30He, OCHOBBIBaBIIIASICSI HA MTPENTNOI0XKEHUM
0 paHHEKeMOPUIICKOM BO3pacTe CYJITaHCAPUHCKOM
CBUTHI, MOTYYEHHBIMU JAHHBIMU HE MOATBEPXKIAECTCSI
1 TpeOyeT NOIMOJIHUTEILHOTO 000OCHOBAHUS WJIM Te-
pecMmoTpa.
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LATE CAMBRIAN (~490 MA) ARC VOLCANIC ROCKS
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FROM U—-Pb ZIRCON DATING
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In the present contribution, we aim to determine the age of the oldest arc-related volcanic units in the North
Tianshan of Kyrgyzstan (NTS) to better understand the early evolution of subduction systems in the western
part of the Central Asian Orogenic Belt. We conducted zircon U—Pb dating (LA—ICP—MS) on andesitic
tuffs from the Sultansary and Tashtambektor formations, which were previously believed to be of early Cam-
brian and middle Cambrian to early Ordovician age, respectively. Our results reveal age estimates of 491 + 3
and 487 = 3 Ma for these formations, indicating that both units are late Cambrian in age. The volcanic rocks
belong to a major magmatic arc with a heterogeneous basement that evolved in the NTS during the late Cam-

brian and early Ordovician.

Keywords: U—PDb dating, zircons, arc volcanic rocks, Cambrian, North Tianshan
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