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U TUIATUOTPAHUTOB B TEKTYPMACCKO O®UOJUTOBOU
30HE (IIEHTPAJILHBIN KA3AXCTAH): OGOCHOBAHUE
BO3PACTA 1 OCOBEHHOCTH COCTABA
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Ha 3anane Tektypmacckoii opronutoBoii 30HbI LleHTpanbHoro KazaxcraHa BiepBble BbISIBJIEH KOMILJIEKC
BYJIKAHUTOB CPETHE-KUCJIOTO M KMCJIOTO COCTaBa, IPOPBaHHBIX Teiamu TiarnorpaHuTos. [Iposeneno U—Pb
(SIMS)-reoxpoHoJIoTMYecKOe U3y4eHEe OHOIO 13 TeJl IUIarMOTPaHUTOB, IS KOTOPBIX BIIEpBbIE MOJIy4de-
Ha paHHeKeMOpuiickas (537 + 5 MuIH JieT) onileHKa Bo3pacTta. Oco6eHHOCTH cocTaBa 3¢ y3UBOB U IJIaTHO-
TPAHUTOB CBUIETEILCTBYIOT 00 MX 00pa30BaHMM B HAACYOIYKIIMOHHOM 00CTaHOBKE B IIpeesiax paHHEeKeM-
OpUiiCKOV NPUMUTUBHON BYJIKAHUUECKON OoCcTpoBHOI nyru. MopMupoBaHue 3TOi Ayru He ObLIO CBSI3aHO
C 3BOJIIOLIMEN OPAOBUKCKUX OKEAHUUYECKUX CTPYKTYP, KOMIUJIEKChI KOTOPBIX YYaCTBYIOT B CTPOeHUU TeK-

TYpPMacCKOI 30HHI.

Karouesbie cro6a: 0CTpOBOIYKHBIC BYJIKAHUTHI M TUTATUOTPAHUTHI, IIMPKOH, paHHU KeMOpuii, [leHTpais-

HbI KazaxcraH

DOI: 10.31857/S2686739723601291, EDN: LUMZRE

B zamamHoii yactu lleHTpanbHO-A3MAaTCKOTO
OPOTeHHOTO Mosica, KOTOpasli BKJIOYAeT IaJieo30ii-
CKue MOKPOBHO-CKJIaayaTele coopyxeHMsi Kazax-
craHa, Taun-1llans, 3amagHoit u Boctounoit JIxyH-
rapum, @parMeHTbl OKeaHUYeCKOi JMTochephl
YYaCTBYIOT B CTPOCHUHU MPOTSKEHHBIX (o 500—600 Km)
y3kuX (1—15 KM) ¥ CII0XHO IIOCTPOEHHBIX 0(pUOJIN-
TOoBBIX 30H. B JIxkyHTapo-banxamnickoit odbiactu, pac-
TOJIOXKEHHON B ILIEHTpPE 3TOTO pEerMoHa, U3BECTHO
HauOoJIblIee KOJUYECTBO TaKUX 30H (puc. 1), Hau6o-
Jiee KPYIHBIMU U3 KOTOPBIX sSBIsIIOTCA TekTypMac-
ckas1, CeBepo-banxaickas u Arageipckas B Kazax-
craHe; Tan6ane, Maiinu u [Hapadbyty B 3amamHoi
Hxynrapun (KHP). U3yyenune dparmeHTOB 0odro-
JIMTOBBIX pa3pe3oB 3TUX 30H TOKAa3ajio, YTO BPEMS
dopMupoBaHUS OKeaHNYeCcKoi tuTocdepnl B JI>KyH-
rapo-banxaliickoit 06j1acTy oxBaThIBaeT MUHTEPBAJ OT
BTOPOI1 TIOJIOBUHEI 3auakapus (0KoJio 570 MJIH JIeT)
J1o KoH1a AeBoHa (okoso 370 miH jet). OcobeHHO-
CTHM CTPOEHMUS Pa3pe30B U COCTaBa MOPO Pa3HOBO3-
pacTHBIX O(UOJUTOB CBUAETEIBLCTBYIOT 00 MX MpHU-
HaJIEXXHOCTHU K Pa3IMYHbIM TUMAM: CPETMHHO-OKe-
aHUYECKUX XpeOTOB, TJIIOMOBBIM (OKEaHUYECKUX
OCTPOBOB M I1JIaTO) U HAACYOMyKIIMOHHBIX 30H [2, 10].

Teonoeuneckuii uncmumym Poccuiickoii akademuu Hayx,
Mockea, Poccusa

*E-mail: degtkir@mail.ru
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B 3onax Tan6ane, Maitnn n CeBepo-banxani-
CKOM, Hapsiay ¢ (dparMeHTamMu pPasHOBO3PACTHBIX
0(UOINUTOB, MPUCYTCTBYIOT HAACYOIYKIIMOHHBIE 00-
pa3oBaHUs, BO3PACT KOTOPbIX OXBAThIBAET UHTEPBAJI
OT paHHero KeMOopust (okojo 530 MJIH JIeT) 10 KOHIIa
opaoBuka (okoio 450 Mt jieT). OHU IIpeICTaBISHBI
a¢ddy3uBaMu cpeaHETO U KMCJIOTO COCTaBa, a TaKxKe
JIOCTaTOYHO KPYMHBIMU TeJaMU TPaHOIUOPUTOB U
ruiaruorpaHutoB. O6paszoBaHUe 3TUX KOMILJIEKCOB
CBSI3BIBAETCS C PBOJIONMEN MPUMUTUBHBIX OCTPOB-
HBIX JIyT W TIPOUCXOAWJIO Tocie (hOpMUPOBAHUS
¢parmMeHTOB Hambosiee NpeBHei JauTochepbl OKea-
HUYECKOTO TUIA, BBISIBIEHHBIX B KaXIOW U3 ITUX
0hUOINTOBLIX 30H [7, 8, 14, 16, 17]. B Textypmac-
CKOM 30HE HaJACyOMyKIIMOHHBIX KOMIIJIEKCOB, He
CBSI3aHHBIX C O(PUOJIUTAMU, PaHEE YCTAHOBJIEHO HE
ObLITO.

TexTypMacckast oproaruToBasi 30Ha pacIiojioxe-
Ha Ha ceBepe [xXyHrapo-banxalickoili obnactu u
MPOTSATUBAETCS B CYOLIMPOTHOM HaIpaBi€HUU Ha
oosiee yueM 350 xm nipu mmpuHe 2—15 kM. C ceBepa
oHa ob6pamseTcsa HyprHCKoOIA, a ¢ 1ora — YCIeHCKOM
30HaMH, B CTPOEHUHU KOTOPBIX y4acTBYIOT (biuliie-
BbI€, TPyOOOOI0MOYHBIE U OJIMCTOCTPOMOBBIE TOJIIIA
CUJIYPUIHCKOTO U HUXKHE-CPEIHEIeBOHCKOTO BO3pac-
ta (puc. 2). Hanboinee xkpynHbie aeopMaiii KOM-
TieKkcoB TeKTypMaccKoil 30HbI TIPOUCXOININ B KOH-
1ie OpIOBUKa—Havaje Cuiypa, a 3aTeM B TTO3THEM Jie-
BOHe—HaJajie KapOoHa, B JaJibHEWIIeM OHM OB
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Puc. 1. Cxema pacnoyioxkeHust 0(proUTOBBIX 30H B JIxKyHTrapo- banxarickoii ckinamyaToit oonactu. OduonuroBsie 30Hb1: TK —
Textrypmacckasi, AI' — Aragpipckasi, Cb — CeBepo-banxamickasi, Tb — Tan6ane, MJI — Maiinu, Ib — JlapaGyty. ByiakaHo-
mryroHndeckue nosica: I — JIeBonckuii Kazaxcranckuit, B — banxam-Mnumitckuii. Kpynaeie capuru: 11K — LleHTpanbHO-
Kazaxcranckuit, Y — UnHrnsckuii. / — Me3030iCK1e U KaWHO30MKHE OTIOXEeHUS; 2—4 — KOoMIUIeKChl borekynb-YuHrusz-
ckoit u KokuetaB-CeBepo-TSHbIIIaHbCKOI CKIaa4yaThIX 00JacTeli: 2 — IeBOHCKHWE U KAMEHHOYTOJIbHbIE BYJIKAHOT€HHO-0OCa-
JIOYHBIE U TEPPUTEHHO-KapOOHATHBIE TOJIIN, 3 — HUXKHE-CPeIHEIeBOHCKUEe KOHTUHEHTAIbHbBIC BYJIKAHUTBI U TPAHUTOMIBI,
4 — noneBOHCKHE 00pa3oBaHUsT; S—9 — KoMIuIeKcH IxKyHTrapo-baxamickoii ckiaggaToit 06J1acT: 5 — BepXHeIaJIe030MCcKre
KOHTHHEHTAJIbHbIE BYJKAHUTBI U TPAHUTOUABI, 6 — IEBOHCKME M HUXKHEKAMEHHOYTOJIbHbIe (hIMIIEBbIE U BYJIKAHOTEHHO-0Ca~
IIOYHBIE TOJIIM; 7 — CUIIypUiicKue (hnieBble ¥ OJIMCTOCTPOMOBBIE TOJIIIMU, § — OPIAOBUKCKUE OCTPOBOMYKHbBIE BYJTKAHUTHI,
9 — crpaTU(ULUMPOBAHHBIE U ITYTOHUYECKME 0Opa30BaHUsT O(DPUOIUTOBBIX 30H; /0 — IEBOHCKUE ¥ HDXKHEKAMEHHOYTOJIbHbIE
¢auieBble U ByJIKAHOT€HHO-0caaouYHble Toau MpTeiii-3aiicaHCKol ckiaagyaToit o6aactu; /1 — HauboJjiee KpyMmHbIe O3/~
Herajaeo30MCcKue CABUTH; /2 — Mpoure pa3pbiBHbIC HapyllIeHUsT; 13 — rocyiapcTBEHHbIE IPAHULIbI.

HecomIacHO MEPEKPhIThl BYJKAHOT€HHBIMU TOJIIIA-
MU 1 ITPOPBaHbl TPAHUTOUIAMU KaMEHHOYTOJIbHOTO
Bo3pacrta [5].

OTINYUTETTBHON 0COOeHHOCThIO TeKTypMaccKoit
30HBI SBJISIETCS, IPOUCXOSIIIEE B €€ IMpeaeaax, OMO-
JIOXXeHHE O(UOIMTOBBIX pa3pe3oB C [ora Ha cesep.
Ha 1ore 30HBI TPUCYTCTBYIOT (hparMeHThI HAACYOIK-
IIMOHHBIX 0O(PMOJINTOB paHHETO OPJIOBMKA (TOJBKO B
BUJI€ IJILIO B CEPIICHTUHUTOBOM MeEJIaHXKe), CpeIHe-
OPIOOBUKCKMX 0a3aIbTOB OKEaHUYECKUX OCTPOBOB
(kapamMypyHCKasl CBUTa) U CPEemHE-BEPXHEOPIOBUK-

JOOKJIAIBI POCCUMCKOM AKATEMUU HAYK. HAVKU O 3EMJIE

CKUX INIyOOKOBOIHBIX KPEMHUCTBIX ITOPo (TEKTyp-
Macckasl CBUTAa), a TaKKe OJMCTOCTPOMOBAS TOJIIIA
BEPXHEro OpAOBUKAa — HM30B cujlypa (capbITaycKas
cuta). Ha ceBepe 30HBI pacnpoCTpaHEHBI TOJbKO
HaJACyOOyKIIMOHHBIE O(PUOJINTHI CPEAHETO—BEPXHETO
opaoBuka (rab0opo, maiiKOBBIII KOMILIEKC, ILIaruo-
TPaHUTHI, 0a3aJIbTEl U aHOAE3M0a3aJabThl KYy3€KCKOM
CBUTHI), KOTOPBIE ITEPEKPBHIBAIOTCS KPEMHUCTO-TY-
¢doreHHOI ToNIIEl BEpXOB OPAOBUKA—HMXKXHETO CU-
Jypa (6azap6aiickas ceuta) [1, 3, 5, 9]. Takum oOpa-
30M, B TeKTypMacCKoii 30HE B HACTOSIIEE BPEeMSI 13-
TOoM 513
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Puc. 2. IlonoxeHnue TekTypMacckoii o(MOJIMTOBOM 30HBI B CTPYKTYpe ceBepHoit yactu [IxyHrapo-banxanickoii ob6aacTu.
Textonnueckue 3oHbl: HP — Hypunckast, TK — Tektypmacckasi, YC — YcnieHcKasl. [ — BepxHenaJe030MCK1e pPUOJIUTHI U Ja-
LUTHI; 2 — TTO3IHENaIe030CK1e IPaHUTOUIbI; 3 — KOHTUHEHTAIbHbIE ByJIKAHUTHI U rpaHuTouAbl Kazaxcranckoro JIeBOHCKO-
ro BYJIKAHO-TIJTYTOHUYECKOTO Tosica; 4 — NIEBOHCKUE U KAMEHHOTOYOJIbHbIE 00JIOMOYHbIE U BYJIKAHOTEHHO-0CAI0YHbIE TOJI-
1LIM; 5 — CUJTYpUIICKUE TEPPUTEHHBIEC TOJIIN; 6 — CUIIYPUIACKHE TEPPUTSHHbIE TOJIIM C TUIACTUHAMU KPEMHEit U SIIIM OpIOBU-
Ka; 7 — OpHOBUKCKHE KOMIUIEKCH TeKTypMaccKoil 0(hMOJIMTOBOM 30HBI; § — CpenHe-BepXHEOPIOBUKCKIE BYJIKAHOTEHHO-
0CaZiouHbIe TOJMIIM; 9 — HUXKHE-CPENHEOPAOBUKCKIE KPEMHUCTbIE U KPEMHUCTO-TEPPUTEHHBIE TONIILIM; /0 — HAIBUTU U Tpa-
HULIbI TEKTOHUYECKKUX IMMTOKPOBOB; 1/ — IpouKe pa3pbiBHbIC HAPYILICHUS.

BECTHBI TOJBKO OPIOBUKCKHME U1 OPIOBUKCKO-
HIDKHECHITYpUICKIe 00pa30BaHUS.

B pesynbraTe uccliemoBaHWiI MOCAEAHUX JIET B
TekTypMacckoii 30He HaM yIaJoCh BbISIBUTh JOOPIO-
BUKCKME KoMIUIeKchl. OHM HamboJjiee TOCTOBEPHO
BBIIEJISIFOTCSI HAa HEOOIBIIIOM yJ4acTKe B 7.5 KM ceBe-
po-3anangHee noc. Akoii (ITpocTopHoe) Ha 3anaje 30-
HBI, TOE €¢ IIMPUHA He IpeBblmaeT 2 KM (puc. 3 a).
Ha ceBepe yuacTka Oosblive TUIOLIAAM 3aHUMAIOT
KIIMHOITMPOKCEH-TIAaTMOKJIa30Bble 0a3alibThl U aH-
J1e310a3aIbThl, KOTOPbIE COMTOCTABJISIIOTCS C ITOpoaa-
MU Ky3€KCKOM CBUTHI BEPXHETO OpAOBUKA. B 103KHOIA
YacTU YYacTKa HIDKHEIAJIe030iCKIe KOMIUIEKCHI
YYacCTBYIOT B CTpO€HUU HeOobIoit (1.5 kM X 500 M)
OINPOKUHYTOI Ha ceBep aHTUKJIMHAIK, KOTopas Ha
ceBepe HaaBUHYTa Ha 3(¢y3UBbI Ky3€KCKOI CBUTHI,
a Ha I0Te€ — Ha TepPUTeHHBIE TOIIIM HIDKHETO CUJIypa.
Kpbuibs aHTUKJIMHAJIM CJIOXKEHBI KPEMHSIMU, SIIIIMa-
MU, pexXe KPEMHUCThIMU aJIeBPOIUTAMHU, B KOTOPBIX
coOpaHbl KOHOOOHTHI CpedHero opaoBuka (T.H.
TEK-2105). 3t mopoabl OTHOCITCS K (pparMeHTaM
paspes3a TEKTYpMacCKOI CBUThI CPeIHEr0O—BEePXHETO
opIoBuKa. fapo ckiragku o6pa3zoBaHO HOPGUPOBLI-
MU BYJIKAHUTAMU CPEIHE-KUCIIOTO U KUCIIOTO COCTa-
Ba, KOTOPbIE IIPOPBAaHbI HEOOIBIIMMHU TeJIaMU KPYII-
HO-, CpelHe- U MEJIKO3EPHUCTBIX IMIAarMOTrPaHUTOB.
ITonoOHBIN KOMILIEKC mopond paHee B TeKTypMmac-
CKOM 30He ObUT Hem3BecTeH. HamMu mpoBeneHo ae-
TaJIbHOE M3Y4YEHUE €r0 CTPOSHUSI U OCOOEHHOCTEIA
CcoCTaBa IIOpOJ, a TaKKe I'€OXPOHOJIOTMYECKUE MC-
cJieI0BaHYsl, O3BOJIMBIIIYIE YCTAHOBUTH BO3pACT.

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

Dddy3uBEI MpenCcTaBJACHbI TJIATUOPUOJIUTAMU U
nauutaMu. IlinaruopuosuTel MMET TOPOUPOBYIO
CTPYKTYpPY C BKpaIrJIeHHMKaMU IIariokja3a u KBap-
11a, TMOTPY>KEHHBIMU B OCHOBHYIO MUKPOJUTO-3€p-
HUCTYIO Maccy, CJIOXEHHYI0 MUKPOJIUTAMHU TTaruo-
KJ1aza 1 KBapua. /1s1 jannToB XapaKTepHbI Toppur-
poBasl CTpYKTypa ¢ BKpalUIECHHUKaMU IJIaroKJjiasa,
IIEJIOUHOTO TTojieBoro mmata (mo 2—3%), pyaHoro
MUHepajla 1 MUKpo(deIb3UTOBass OCHOBHAsI Macca.
[ImarnorpaHuThI IpeaCTaBICHBI B OCHOBHOM JICMKO-
KpaTOBBIMU Pa3HOCTSIMU, UMEIOT TUITMANOMOPGHO-
3€PHUCTYIO CTPYKTYPY C Y4aCTKaMM rpaHO(DUPOBOIA,
CJIOXKEHBI TIJIaTMOKJIa30M M KBaplieM. Bce moponbl
YJaCTUIHO OPEKYNPOBAHBI.

Jnsg obocHOBaHUS BO3pacTa BYJIKAHWMYECKUX W
TUTyTOHWYECKMX Topon Obutn TpoBeneHbl U—Pb-
reOXpOHOJIOTMYECKUE UCCIIEIOBaHUSI aKIIeCCOPHOTO
LUpKOHA. BblgeneHWe HIUPKOHA TPOBOAUIOCH B
I'MH PAH no craHmapTHOI METOIUKE C MCIIOJIb30-
BaHUEM TSDKEJIbIX XuakocTeil. [eoxpoHooruueckue
HCCea0BaHUsl MPOBOAMIUCH B LleHTpe M30TOMHBIX
ucciengosanniit BCET'EM nokKaJbHBIM — METOIOM
(SIMS) no MeTonuke, ormucaHHOi B [4, 12]. bbu1 usy-
YyeH aKIEeCCOPHBII LIMPKOH, BBIACICHHBII M3 KPYIH-
HO3EpHUCTHIX IutaruorpaHuTtoB (mpoda TEK-2202:
49°04'68.1” c.u1., 72°30°25.8” B.14., puc. 3 a). B sToii
npo0e IMPKOH MpPEACTaBIEH B OCHOBHOM CyOMINO-
MOP(MHBIMU, W30METPUYHBIMUA KpUCTa/UIaMUA Tad-
JIMTYATOTO ¥ KOPOTKONPU3IMAaTUIECKOTO raburyca, a
TakKe ux obsoMKamu, pasMepom oT 30 1o 60 MKM.
B HEeKoTOphIX KpHCTaJUIaX yCTAHABJIMBAETCS ILIOXO
BbIpaXkeHHasi MarMaTuieckasi 30HaJIbHOCTD (puc. 4).
Ne 1

ToM 513 2023
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Puc. 3. YuacTku pacripocTpaHeHUs] KeMOPUICKUX HAICYOMyKIIMOHHBIX 00pa3oBaHuii B TekTypMacckoil 0(hMOJIMTOBOM 30HE:
a — ceBepo-3ananHee noc. Akoii (ITpocropHoe), 6 — BocTouHast yacTb rop Capsitay. / — KaifHO30iiCKME OTJIOXEeHUS; 2 — CU-
JIypUICKUe TEPPUTEHHBIE TOIIN; 3 — OJIMCTOCTPOMOBAsI CaphITaycKasi TOJIIA BEPXHETO OPIOBUKa — HUXKHETO cuiypa; 4 — 6a-
3aJIbThI U aH/1e310a3aIbThl Ky3eKCKO# CBUTHI (?) CpemHero OpaoBUKa; 5 — KPEMHHU, SIIIMbI, KPEMHMCThIE aJIEBPOJIUTHI TEKTYP-
MacCKOM CBUTHI CPETHETO—BEPXHETO OPIIOBUKA; 6 — Oa3aIbThl U IIeJIOYHbIE 0a3aJIbThl KapaMypyHCKOM CBUTHI CPEIHETO OPIO-
BUKA; 7 — IUIAaTMOPUOJMUTHI U NAallUThl PAaHHETO KeMOpusi; & — IUIarMOrpaHUThl Pa3HO3EPHUCThIE paHHEro kemMopus; 9 —
CEePIEHTUHUTDI, CEPIIEHTUHUTOBBIN Mestank; /0 — Nmo3aHenaieo30iMcKue rpaHuTOnabl; /1 — pa3pbIBHbIE HAPYIIIEHUST: @ — Tpa-
HUIIBI TEKTOHMYECKUX TUIACTUH, 6 — TIpodue; /2 — MecTo oTOopa IpOoOkI TSI TeOXPOHOJIOTUYECKUX UCCIIEIOBAHUMN U €€ HOMED;
13 — MECTOHAXOXII€HUE KOHOIOHTOB 1 €r0 HOMEP.

U—Pb-reoxpoHojioruuecke HCCAeIOBaHUSI ObLIU
BBITIOJIHEHHBI J1s1 12 KpucTtajuioB nupkoHa. KoHkop-
JAHTHBIA BO3pPacCT, pAaCCUYUTAHHBIN MO OTHOILUEHUIO
206pp /238, coctasisier 537 & 5 MutH J1eT (puc. 5, Ta6o. 1),

YTO MPUMEPHO COOTBETCTBYET I'paHUIIE JOKEMOPUS 1
KeMOpwst [6].

3anagHee M3YYEHHOIO Y4acTKa CXOAHbIC TTOPOJIbI
ObUIM OOHApY>KeHBI Ha BocToKe rop Capsbitay (puc. 3 0).

Taomuuna 1. PesynbraThl n3otonHbiX U—Pb-reoxpoHOI0rnyecKnx UCCAeOBaHUN HUPKOHA U3 TJIATMOTpaHUTOB (Ipoba

TEK-2202)
ConepxaHue, Bospacr,
Ne 206PbC MKT/T WM30TonHble OTHOLIEHUS Rho MULHLJLET
aHamsa | % 206 ppy# U Th |232Th/238U| 207pp* /206Pb* 207ppy /235 206 ppy* /38U W
TEK-2202
11 0.00 24.1 332 145 0.45 0.0588 = 3.3 |0.6840 = 3.8|0.0844 £2.0| 0.51 523+ 10
3 0.00 32.0 437 152 0.36 0.0590 £ 3.4 | 0.6923 +4.1|0.0851 £2.3| 0.56 526 + 12
5 0.00 49.4 668 397 0.61 0.0576 £ 2.5 | 0.6837 £3.3| 0.0861 =2.2| 0.66 532+ 11
9 0.03 46.1 620 318 0.53 0.0589 £2.0 | 0.7020+£2.9|0.0865+2.1| 0.73 535+ 11
7 0.04 29.7 399 181 0.47 0.0592 £ 2.8 | 0.7082 = 3.4/ 0.0868 = 1.9 0.55 537 £ 10
8 0.00 25.9 347 135 0.40 0.0602 +4.4 |0.7206 £ 4.6|0.0868 = 1.3| 0.29 5377
2 0.55 29.3 392 208 0.55 0.0539 £ 4.5 [0.6460 = 5.0/ 0.0870 =2.2| 0.43 538 + 11
1 0.00 18.2 243 76 0.32 0.0574 £ 4.2 |0.6902 +4.2| 0.0871 £ 0.8| 0.18 539 +4
10 0.00 28.6 381 181 0.49 0.0593 £3.9 | 0.7156 =4.3| 0.0876 = 1.8 | 0.42 541+ 9
12 0.00 27.1 361 169 0.48 0.0597 £ 3.7 | 0.7212 £ 3.9/ 0.0876 £ 1.3 | 0.32 541 £7
4 0.00 50.3 667 430 0.67 0.0585+t2.4 |0.7085£2.8|0.0878 =+ 1.5| 0.53 543 £ 8
6 0.00 37.9 501 188 0.39 0.0580 £ 3.1 | 0.7051 =3.5|0.0882 + 1.6 0.46 545+ 8
2OéPbc — OOBIKHOBEHHBIN Pb; 206ppyx panuoreHHslit Pb; Rho — koadduiimeHT Koppeasuuu ommndoK 207Pb/235U — 206Pb/238U.

OmKbKM U3MepeHN N30TOIMHBIX OTHOILIEHU I TaHbI B MpolieHTax Ha ypoBHe 16. Homepa aHau30B B Ta6J1. 1 COOTBETCTBYIOT HOMEpam

3epeH Ha puc. 4.
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Puc. 4. Mukpodororpacduun KpUCcTaJJIOB LIUPKOHA U3 TJIarMOrpaHUTOB TeKTYpMAacCKOIi 30HbI, BBIMIOJHEHHbIE HAa 3JIEKTPOH -
HoMm Mukpockone Camscan MX 25008 B pexxume katogomomuHecueHunu (mpoo6a TEK-2202). Homepa Touek cOOTBETCTBYIOT

HoMmepaM B Tad. 1.

3nech BBISIBIEHA y3Kasl IpoTsokeHHas (4 kv X 500 M)
TUTACTUHA, CJIOXEHHAas IIaruorpaHUTaMM Pas3yInd-
HOIi 3¢epHUCTOCTU, KOTOPbIC UMEIOT TEKTOHUYECKUE
KOHTaKTBI C TTOpOIaMM KapaMypyHCKOM M capbITa-
YCKO#1 CBHT, a TaKXKe C CEpPIICHTUHUTOBBIM MeJIaH-
KeM. MHoOrokparHble TMOMBITKM BBIACICHUS aKliec-
COPHOTO ITUPKOHA M3 3TUX IJIarHOTPaHUTOB IS TT0-
CJIEMYIOIIEeTO NaTUPOBAHMS HE YBEHUACH YCIIEXOM.
ITosTOoMy OTHeceHMe TIaruorpaHuToB rop CapsbiTay
K KeMOpHITCKM 00pa30BaHUSIM MOXKET OBITh Cea-
HO TOJIbKO Ha OCHOBaHUU OJIM3KUX OCOOEHHOCTEH
cocTaBa W, UCXOASI M3 WX TOJIOKEHUSI Cpeaud KOM-
TUIEKCOB IOXKHOM YyacTh TeKTypMacCcKoOif 30HHI.

IlnarvorpaHuThl, MJIArMOPUOJWTHI, AALIMTHI Ha
y4acTKe K ceBepOo-3anajuy ot Iroc. AKOi 1 Tiaruorpa-
HUTBI B Topax CapbiTay XapaKTepHU3YIOTCSI COAepKa-
Husamu SiO, 67.98—77.32; 75.19—76.84 u cymMEI 111e-
moueit Na,O + K,0 4.91-6.26; 5.68—6.0 mac. % co-
OTBETCTBEHHO, OTHOCSTCS K MOPOAaM HOPMAaIbHOI
LIEJIOYHOCTU 1 Ha nuarpamme Ab—An—Or pacnoJa-
raloTcsl B II0JIe TPOHIbeMUTOB (puc. 6 a). [To cooTHO-
meHuo K,O u SiO, oHU SBASIOTCS HU3KOKAUEBbI-
MU TIOpOJaMU, MPUHAIJIECKAT M3BECTKOBO-IIEIOY-
HOM CepuM U UMEIOT HATPUEBBIN TUM IIEIOYHOCTHU
(Na,0/K,0 > 1). Bce n3yueHHbIe MTOPOIbI SIBJISIOTCS
HU3KODIMHO3eMUCThIMU (<15% Al,O;) (puc. 6 6) u

JOKJIAIBI POCCUMCKOW AKAJTEMUU HAYK. HAYKHU O 3EMIJIE

no cootHouieHuto TiO, u SiO, COOTBETCTBYIOT MPO-
TYKTaM YaCTUYHOTO TUIABJIEHUS] META0a3UTOB OKea-
Hu4yecKkoit Kopsl [11] (puc. 6 B).

PenkosneMeHTHBIN cocTaB TOpoOJ 00OUX ydacT-
KOB XapakTepu3yeTcsl HU3BKUMU U YMEPEHHBIMU CO-
nepxanusamu Zr (27—128; 54—118 r/T), auskumu Nb
(1.5-2.6; 2.5-2.7 t/T) u Rb (0.45—1.8 r/1), moHu-
KeHHBIMU St (43—167; 71—139 r/1) 1 Ba (20—43; 24—
32 r/1), ymepeausiMu Y (20—45; 16—39 r/T) n HU3-
KUM CYMMAapHBIM COAEpXKaHUEM pPEIKO3eMeTbHBIX
aneMmeHTOB (P3D) (32.7—59.1; 25.3—58.7 r/T) cooT-
BETCTBEHHO (TabuI. 2).

BynkaHuTBl cpenHe-KMCIOTO CoCcTaBa M IJIaruo-
TPaHUTHI UMEIOT CXOIHBIC ClIab0(ppPaKIIMOHUPOBAH-
HBIe pacnpeneiacHus P39 ¢ HeOonbIIMM 0OeTHEHM -
eM jJerkuMu P33, Topu3oHTaIBHBIM pacOpeaeIeHI-
eM Tspkenbix P30, (Lay/Yby = 0.68—0.84; 0.48—
0.62) m HeGompiioit orpuuareabHoit (Eu/Eu* =
=0.54—-0.90; 0.72—0.96) Eu-anomanmeii (puc. 7 a).
[InarnorpaHuThI, MJIArMOPUOIUTHI M JAIIUTHI IO pac-
npeneiaeHussM P30 comocrtaBisiloTcsl ¢ ruiaruorpa-
HHUTaMM HaaCyOOyKIIMOHHBIX oduoauToB Tpoonoca,
CemMaiin n TmlarmorpaHuTaMu ouOIMTOB (PpaKIIno-
HupoBaHHoro turma [13]. CnalineprpaMMbl peaKHX
3JIEMEHTOB, HOPMUPOBAHHBIX HA COCTaB IIPUMUTUB-
HOI MaHTWUM, BCEX M3YYCHHBIX IIOPOM XapaKTepr3y-
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206Pb/238U
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Puc. 5. Jlnarpamma ¢ KOHKOpAMEH U1 TUPKOHA U3 TI1a-
ruorpaHuToB TekTypMacckoii 30HbI (Tipo6a TEK-2202).

An

I'panoguopur

Ab Or
TiO,, mac. %
L.5F
(®)
HwxHuii penen B aKkcrepuMeHTax
LOF 110 ppaKIMOHUPOBAHUIO
6azansroB MORB
R
051
YacTtuunoe * S
TUIaBJIeHUE A Pk
O 1 1 J
65 70 75 80
SiO,, mac. %

orca muanumymamu Nb, Ta, P, Ti (puc. 7 0). Ilo
OCOOEHHOCTSIM pachpeaeieHUs PeIKUX U PeaKo3e-
MEJIbHBIX 3JIEMEHTOB M3yYeHHBIC IIOPOIbI PE3KO OT-
JINYAIOTCS OT IUIATMOTPAHUTOB PaHHEOPIOBUKCKUX
0(1OJIUTOB 10XKHOI YyacTu TeKTypMaccKoit 30HbI [9].

Ha mmarpamme Rb—Y + Nb [15], pasnensromieii
rpaHUuTOMAbI, (POPMUPOBABIINECS B pa3HBIX T'€Om-
HaMUYECKUX 0OCTAaHOBKAX, TOYKU COCTABOB M3y4eH-
HBIX BYJIKAHUTOB U IJIATMOTPAHUTOB PACIIOIaraloTcst
B M0JIE OCTPOBOAYKHBIX TPAHUTOUIOB (pHUC. 6 T).

Takum oOpa3oM, B 103KHOI yacTu TeKTypMaccKoi
30HBI BBISIBIIEHBI OCTPOBOIYXXHEIE HAaACyOTYKIIMOH-
HBIE KOMILJIEKCHl paHHEKeMOpMIICKOro BoO3pacTa,
MnpeacTaBiieHHbIE 3(dy3uBaMU KHUCIIOTO U CpEIHEe-
KHMCJIOTO COCTaBa, a TakKe IUIarMorpaHUTaMU. DTU
MOPOJIbl UMEIOT TOJBKO TEKTOHMYECKME COOTHOIIIE-
HUSI C OPAOBUKCKMMHU OOpa3oBaHUSIMU 3TOM YacTU
30HBI. B oTamume oT apyrux oQUOJMTOBEIX 30H
JxxyHrapo-banxamckoil o0jlacTi paHHEeKeMOpUii-
CKUe HaACyOOyKLIMOHHbIE 0Opa3zoBaHus TekTypmac-
CKOI1 30HBI OKa3bIBAIOTCSI 3HAUYUTEIBHO IPEBHEE BCEX

AlL,O3, Mac. %
20
(©)
18 By,
5 ~1S\‘<1[
L 43, ~ o
16 KO- 4.
~ ~
14+ ~
LES
YgX
12 Y 7&
! ! ! ! ! !
50 55 60 65 70 75 80
Si0,, mac. %
Rb
1000 3
E O0bpa3zoBaHHbIE (F)
i IPY OTPBIBE :
i ci1s6a
100 £
I A-Tun
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Y + Nb

* 1 Y52 Y3

Puc. 6. Inarpammer Ab—An—Or (a), Al,03—SiO, (6), TiO,—SiO, (8) [11] Rb—(Y+Nb) () 1151 ByJIKAHUTOB U IJIATUIOTPAHUTOB
yyacTka ceBepo-3arajiHee Mnoc. AKOW U IUIaruorpaHuToB BocToka rop Capbitay. I, 2 — MOponbl y4acTKa ceBepo-3amnaaHee
noc. AKoii: / — mIaruorpaHuThl, 2 — TUIATMOPUOJIUTHI, NAIUTHI; 3 — TJIaruOrpaHUThI BOCTOKa rop CapsbiTay.
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Ta6mmma 2. [TetporeHHble (Mac. %) u penkue (T/T) 3JIeMEHTBI B pAHHEKeMOPHUICKUX TJIarMOTPaHUTaX, TJIarMOPUOJINTAX,
JaluTax u riaarnorpanutax Capoitay

O6pasubl TEK2107 TEK2201 TEK2202 TEK2109 TEK2111 CK-1780 TEK1931

Ne .. 7 8 9 10 11 12 13
SiO, 77.32 73.48 72.42 70.82 67.98 75.19 76.84
TiO, 0.20 0.33 0.35 0.59 0.64 0.18 0.19
Al O3 11.43 12.80 12.44 12.49 11.77 13.46 11.67
Fe,04 0.52 3.39 4.07 2.32 1.58 1.08 1.78
FeO 1.46 — — 2.97 2.15 1.49 0.88
MnO 0.06 0.06 0.09 0.11 0.08 0.06 0.09
MgO 0.97 1.02 1.41 2.65 1.79 0.61 0.51
CaO 0.90 1.22 2.23 0.57 4.82 0.91 1.25
Na,O 5.75 6.06 5.26 4.88 5.74 5.93 5.53
K,0 0.11 0.19 0.15 0.03 0.04 0.08 0.15
P,0;4 0.04 0.06 0.06 0.14 0.10 0.03 0.04
TLIL.II. 1.08 1.38 1.53 2.11 3.07 0.71 0.94
CymmMma 99.84 100.00 100.01 99.67 99.77 99.72 99.88
Sc 11 14 14 15 21 10 12
A\ 16 19 27 19 40 11 5
Cr 44 28 24 42 52 15 11
Co 3 3 4 5 13 2 1
Ni 31 14 14 29 38 11 5
Ga 9.1 13.9 13.0 11.7 11.8 11.4 12.9
Rb 1 2 0 1 1 1 0
Sr 43 167 154 41 43 139 71
Y 24 45 20 31 22 39 16
Zr 128 130 27 125 69 118 54
Nb 2.1 2.6 2.2 24 L.5 2.7 2.5
Cs 0.15 0.05 0.13 0.06 0.07 0.07 0.07
Ba 37 43 35 30 20 32 24
La 3.00 4.35 2.85 2.21 2.80 4.24 1.68
Ce 9.72 11.72 5.20 7.72 7.65 12.72 3.67
Pr 1.49 2.05 1.15 1.17 1.18 1.95 0.77
Nd 7.93 10.94 6.71 6.43 6.56 10.69 4.66
Sm 2.65 3.83 2.44 2.33 2.15 3.58 1.69
Eu 0.62 1.09 0.68 0.63 0.75 1.00 0.47
Gd 3.26 5.13 2.94 3.41 3.01 4.88 2.34
Tb 0.58 1.00 0.54 0.72 0.53 0.91 0.45
Dy 3.85 6.92 3.65 5.15 3.59 6.36 3.26
Ho 0.85 1.58 0.86 1.17 0.80 1.40 0.71
Er 2.76 4.43 2.33 3.58 2.41 4.58 2.40
Tm 0.43 0.69 0.38 0.54 0.37 0.70 0.35
Yb 3.03 4.60 2.60 3.61 2.39 4.93 2.52
Lu 0.46 0.72 0.36 0.54 0.34 0.78 0.35
Hf 3.33 3.81 0.82 3.31 2.01 3.51 1.58
Ta 0.16 0.18 0.16 0.17 0.11 0.18 0.17
Pb 6.59 0.87 0.74 0.94 1.53 0.71 0.84
Th 0.48 0.65 0.30 0.51 0.32 0.63 0.31
u 0.35 0.41 0.10 0.49 0.77 0.32 0.12

1—5 — moponsl paitoHa ceBepo-3anaaHee moc. AKO: 1—3 — mIaruorpaHuThl; 4 — MJIarMOPUOJINAT; 5 — maluT; 6, 7 — rIaruorpaHuThb
BocToka rop Capsbitay.
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JET'TAPEB u np.
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Puc. 7. XoHnpur-HopmanuzoBaHHble pacnipeneieHust P39 (a) u cnaiineprpaMMbl peikUX 2JIEeMEHTOB, HOPMUPOBAHHBIX Ha CO-
CcTaB MPUMUTUBHOM MaHTUU (0), VISl BYJIKAHUTOB U IUIArMOTPAHUTOB y4acTKa CeBepO-3ananHee moc. AKO U IMjaruorpaHuToB
BocToKa rop Capsbitay. /, 2 — Mopoabl y9acTKa ceBepo-3anagHee Ioc. AKOM: / — IUIaruorpaHuThl, 2 — MJIarMOPUOJIUTHI, AL~
TBI; 3 — IUTATMOTPAHUTHI BocToKa rop Capsitay; 4 — ruiarmorpaHuTsl Tpoonoca; 5 — rmiarnorpanutsl Cemaiit, 6 — hpakimo-

HUPOBAHHBII TUII IUIATKOrPaHUTOB 0GuoIUTOB [13].

BBISIBJIEHHBIX 37eCh (hparMeHTOB OKeaHUUYECKOM JI-
tochepsnl. IToaToMy popMupoBaHUE 3TUX OCTPOBO-
JIY>XHBIX BYJKAaHWUTOB U IJIarMOrpaHUTOB HE MOXET
OBbITH CBSI3aHO C DBOJIONLMEN OKEaHUYECKUX CTPYK-
TYp, KOMILIEKCHI KOTOPBIX YYaCTBYIOT B CTPOSHHU
TexTypmacckoii 30HbI. BeposiTHO, 06pa3oBaHUe BHI-
SIBJICHHBIX pAHHEKeMOPUIICKUX OCTPOBOIYKHBIX 00-
pa3oBaHWI MOTJIO MPOMCXOAWUTH B KpaeBO 4YacTU
OKeaHMYeCKOro 0acceifHa, (pparMeHThl KOMIICKCOB
KOTOPOTO YyCTAaHOBJIEHBI B 30Hax Maiinu, Tanb6ase u
CesBepo-banxanickoii.

NCTOYHUK OMHAHCUPOBAHUSA

Pa6oTh! BEIMOTHEHEI 3a cUeT cpeacTB Poccuiickoro Ha-
yaHoro doHzaa, mpoekT Ne 22-17-00069 B COOTBETCTBUU C
TUTaHaMU HaydyHO-ucclienoBaTeabekux pabor TMH PAH.

CIIMCOK JIMTEPATYPbI

1. Iepacumosa H.A., Hoeuxoea M.3., Kyprxoeckas JI.A.,
SAkybuyk A.C. HoBble naHHBIE TIO cTpaTUTpaduu HUX-
HeTOo mnajeo30s1 TeKTypMaccKoro o(proJImMTOBOTO MOsI-
ca (Uenrpanwshsiit Kazaxcran) // broui. MOUWII. Ota.
reoit. 1992. T. 67. Brim. 3. C. 60—76.

2. lleemsapes K. E., Tpemvsaxoe A.A. KoMIuieKCh OKeaHM-
yeckoil autocdepsl B najgeo3ouaax 3anaaHoil 4acTu
LlenTpanpHO-A3MaTCKOrO I10sIca: 0OCTAaHOBKM (hop-
MUPOBaHMSI U BO3pacTHOM auana3oH // [eonuHamu-
yeckasl 3Boiouus urtochepsl LleHTpanmbHO-A3nar-
CKOTO IMOJIBMXHOTO Tosica (0T OKeaHa K KOHTUHEHTY):
Marepuans HayaHoit KoHpepenunu. U3K CO PAH,
2022. Boir. 20. C. 66—68.

3. Hosukosa M.3., Iepman JI.JI., Kyzneyoe HU.E., Sky6-
uyk A.C. Ouonutsl TekTypmacckoii 30HbI // Marma-

JOOKJIAIBI POCCUMCKOM AKATEMUU HAYK. HAVKU O 3EMJIE

10.

. Degtyarev K.E., Tolmacheva T.Yu.,

TU3M U pyaoHocHocTh Kaszaxcrana. Anma-Ata: I'bl-
aeM, 1991. C. 92—102.

Hocosa A.A., Bosusk A.A., boedanosa C.B., Casxo K.A.,
Jlebedesa H .M., Tpasun A.B., FOoun /1.C., Ileiidxc JI.,
Jlapuonoe A.H., [locmnukos A.B. PanHekemMOpuiickuii
CUEHUTOBBI 1 MOHLIOHUTOBBI/A MarMaTu3M Ha IOro-
BocTtoke BocrouHo-EBponeiickoit rmiaTtdopMbl: TeT-
pOreHe3uc U TeKTOHMYecKass 00CTaHOBKa (hOpMUPO-
Banus // [lerponorus. 2019. T 27. Ne 4. C. 357—400.

. Hxyouyk A.C. TexToHMYecKas MO3ULUST O(PUOIUTO-

BBIX 30H B ITajie030iicKoii ctpykrype LleHTpanbsHOro
Kazaxcrana // I'eorekronuka. 1990. Ne 5. C. 55—68.

Cohen K.M., Finney S.C., Gibbard P.L., Fan J.-X. The
ICS International Chronostratigraphic Chart // Epi-
sodes. 2013; updated. V. 36. P. 199—-204.

Degtyarev K.E., Luchitskaya M. V., Tretyakov A.A., Pilit-
syna A.V., Yakubchuk A.S. Early Paleozoic supra-
subduction complexes of the North-Balkhash ophiolite
zone (Central Kazakhstan): geochronology, geochem-
istry and implications for tectonic evolution of the
Junggar-Balkhash Ocean // Lithos. 2021. V. 380—38]1.
Ne 105818.

Tretyakov A.A. Sili-
ceous —volcanic associations of the Northern Balkhash
ophiolite zone (Central Kazakhstan): biostratigraphy,
sedimentation and tectonic evolution in the Middle-
Late Ordovician // Palacogeography, Palacoclimatolo-
gy, Palacoecology. 2020. V. 551. Ne 109748.

Degtyarev K. E., Yakubchuk A.S., Luchitskaya M. V., Tol-
macheva T.Yu., Skoblenko (Pilitsyna) A.V., Tretyakov A.A.
Ordovician supra-subduction, oceanic and within-
plate ocean island complexes in the Tekturmas ophio-
lite zone (Central Kazakhstan): age, geochemistry and
tectonic implications // International geology review.
2022. V. 64. Is. 15. P. 2108—2150.

Dilek Y., Furnes H. Ophiolites and Their Origins// Ele-
ments. 2014. V. 10. P. 93—100.

Tom 513 Nel 2023



11.

13.

14.

MMEPBAS HAXOIKA KEMBPUMCKHWX BYJIKAHUTOB U TIJIATUOTPAHUTOB 25

Koepke J., Berndt J., Feig S. T., Holtz F. The formation
of SiO,-rich melts within the deep oceanic crust by hy-
drous partial melting of gabbros // Contrib. Mineral.
Petrol. 2007. V. 153. P. 67—84.

. Larionov A.N., Andreichev V.A., Gee D.G. The Vendian

alkaline igneous suite of northern Timan: ion micro-
probe U—Pb zircon ages of gabbros and syenite // Geol.
Soc. 2004. V. 30. P. 69—74.

Li W-X., Li X.-H. Adakitic granites within the NE Ji-
angxi ophiolites, South China: geochemical and Nd
isotopic evidence // Precam. Res. 2003. V. 122. P. 29—
44,

Ren R., Han B.F, Xu Z., Zhou Y.Z., Liu B., Zhang L.,
Chen J.FE, Su L., Li J., Li X.H., Li Q.L. When did the
subduction first initiate in the southern Paleo-Asian
Ocean: new constraints from a Cambrian intra-oceanic

15.

arc system in West Junggar, NW China // Earth Planet.
Sci. Lett. 2014. V. 388. P. 222—236.

Whalen J.B., Hildebrand R.S. Trace element discrimi-
nation of arc, slab failure, and A-type granitic rocks //
Lithos. 2019. V. 348—349. Ne 105179.

16. Xu Z., Han B.F, Ren R., Zhou Y.Z., Zhang L., Chen J.F,,

17.

Sul., LiX.H., Liu D.Y. Ultramafic—mafic mélange, is-
land arc and post-collisional intrusions in the Mayile
Mountain, West Junggar, China: Implications for Pa-

leozoic intra-oceanic subduction—accretion process //
Lithos. 2012. V. 132—133. P. 141—161.

Zheng B., Han B.F, Liu B., Wang Z.Z. Ediacaran to Pa-
leozoic magmatism in West Junggar Orogenic Belt, NW
China, and implications for evolution of Central Asian
Orogenic Belt // Lithos. 2019. V. 338—339. P. 111—-127.

THE FIRST FIND OF CAMBRIAN VOLCANITES AND PLAGIOGRANITES
IN TEKTURMAS OPHIOLITE ZONE (CENTRAL KAZAKHSTAN):
AGE AND COMPOSITION

Academician of the RAS K. E. Degtyarev~#, M. V. Luchitskaya®, and A. A. Tretyakov”
“Geological Institute Russian Academy of Sciences, Moscow, Russian Federation
*E-mail: degtkir@mail.ru

The complex of felsic rocks, intruded by plagiogranitic bodies are first revealed in the west of the Tekturmas
ophiolite zone of Central Kazakhstan. The U—Pb (SIMS) geochronological study of one of the plagiogranitic
bodies was carried out and the Early Cambrian age (537 £ 5 Ma) was first obtained. The peculiarities of ef-
fusives and plagiogranites composition indicate their formation in the supra-subduction setting within prim-
itive volcanic island arc. Formation of this arc was not related to the evolution of the oceanic structures, which
complexes participate in the structure of the Tekturmas zone.

Keywords: island arc volcanites and plagiogranites, zircon, Early Cambrian, Central Kazakhstan
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