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B roro-BocTouHOI yacTy TyBblI M3ydeHbI paHHENAIe030JICKIIe 0CAlOYHO-BY/IKaHOT€HHbIE OT-
JI0XKeHMs (B TOM 4MC/Ie KOHITIOMEPAThl) IIyPMaKCcKoli cBUTHL B pesynbrare U-Pb natnposa-
HIISA LIMPKOHOB U3 Ty(da aHIe3UTOBOrO COCTaBa, MATPUKCa KOHIIOMePAaTOB U BYIKAHOMUKTO-
BBIX [I€CYAHMKOB 3TOJ CBUTHI YCTAHOBJIEHO, YTO €€ HAaKOIIeHMe Ipoycxoamno 500 MIH et
Hasafl. [laHHbBIe JaTMPOBAHUA LMPKOHOB U3 Ty(a SABAITCA IeOXPOHOTOIMYECKON [aTol
U YKa3bIBalOT Ha BPeM: IIPOsIB/IEHNs aHAE3UTOBOTO BYJIKAHM3Ma, CMHXPOHHOTO C OCA/IKOHa-
KOIIJIGHMEM IIOpOJ] IIyPMaKCKOJ CBUTBL. YUUTBIBAA OMM3KMIT BO3PACT IMPKOHOB OCHOBHBIX
HOMY/IALNIL KaK B Tyde, TaK i B MATPYUKCe KOHITIOMEPATOB U B BY/IKAHOMMKTOBOM ITeCYaHUKe,
MO>XKHO CUUTATh, YTO 0OpasoBaHuUe IIOC/IENHMX HAPAMYIO CBA3aHO C IIPOSBICHUAMN BY/IKa-
HI3Ma Ha JaHHOII TeppUTOpPMU B 3TO BpeMs. IIpucyTcTBue B Ty]axX KCeHOTEHHBIX, a B BY/I-
KaHOMVIKTOBBIX IIeCYaHMKAX U MaTPUKCe KOHIIOMEPAaTOB ITyPMAaKCKOI CBUTBI 00IOMOYHBIX
IIVIPKOHOB HEOIIPOTEPO3O0JICKOTO M IIa/Ie0IPOTEPO30IICKOro BospacTa 1 Sm-Nd n3oromnHble
JaHHbIE YKa3bIBAIOT Ha TO, YTO ITY BYIKaHMYECKNE ¥ OCA/IOYHbIE IPOIECChl B PAHHEM KeM-
Opuu MPOVCXORMIN B IpefielaX ZOKeMOPUIICKOro 6710ka 3eMHOIT Kopbl. O6IOMOYHBIIT MaTe-
puan npu GopMUpOBaHMM paHHEKeMOPUIICKOI IIIyPMAaKCKOI CBUTDI IOCTYIAN B pe3y/bTare
BY/IKAHIYECKIX COOBITUII CHHXPOHHBIX ¢ OCafKOHaKoIIeHreM. Cpemyl [PYTUX UCTOYHMKOB
IOCTYIUIEHVA 0OJIOMKOB B 6acceilH CelMeHTalM ObUI HEeOIIPOTePO30JICKUe IPAHUTOMIDI
1, pexxe, HOPOfbI IAZIe0IPOTEPO30IICKOTO ¥ HeOapXelicKoro Bo3pacTa. CoOBMeleHIe C HIDKe-
JIXKAIMMY TTIOPOAAMM MYTYPCKOJ CBUTBI DP3NHCKOTO MeTaMOP(UUECKOro KOMIIIeKca Mpo-
M3OIIO B Pe3y/IbTaTe TeKTOHIYECKIUX IPOLIeCCOB B MOCTKeMOPUIICKOe BpeMsl, TaK KaK Ipak-
TUYECKV OJHOBPEMEHHO ITPOMCXOAV/IO HAaKOIUIEHNUE OTIOKEHUI IIyPMaKCKOJ CBUTBI M IIPO-
L[eCChbl TPaHy/IMTOBOrO MeTaMOpdu3Ma B IOPOJaX MeTaMOPPUIeCKOro KOMIIIEKCa.

Kntouesvie cno6a: ocamodHO-ByTIKaHOTEHHbIE OTIOXKEHNA, KOHIJIOMEPAThI, BO3PACT, I[UPKO-
us1, U-Pb gatuposanne, kembpuit, Tysa.
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1. BBeeHne 1 MOCTaHOBKA MPOOIEMbI

OCHOBHBIMU CTPYKTYPHO-BEIIeCTBEHHbIMY KOMIIEKCAMU IOT0-BOCTOYHON YacTu
TysuHckoro cermenTa llenTpanbHo-Asuarckoro ckinagyaroro nosca (ITACII) saBnsaoTcs
MeTaMopduyueckre 06pa3oBaHysi DP3MHCKOTO KOMIUIEKCA C BO3PACTOM IPaHYINTOBOTO
Metamop¢usma Ha pydexe 500 myH et (Kosakos un Asumos, 2017) 1 0cajo4HO-BY/IKa-
HOTEHHBIe OT/IOKeHNA TaHHYO/IbCKOIT OCTPOBHOM [IyTH, KOTOPasi CyILeCTBOBAIA B Cpef-
HeM KeMOpun (Betpos u zp., 2020). Mexxpy atumMu 6710KaMu pacrojaraeTcsi Arapaar-
cKast 30Ha 0MOMUTOB 1 MeTTaHXa C BO3PacTOM 575 MJIH JIeT, OIpeielIeHHbIM Ha OCHOBE
matupoBanus wiarnorpanntos (Pfander et al., 2002). BO3MOXXHO, 9TO COBMEIIEHIE ITUX
Pas/IMYHbBIX 110 CBOEN IPUPOJe KOMIUIEKCOB IIPOM30ULIO B MHTepBane 480-430 MIH 1eT
B pesy/Ibrate TPaHCOMHO-C/IBUTOBBIX ABVDKEHIA, IIMPOKO IIPOSIBICHHBIX B 9TOM peru-
one (bapab6a u fp., 2007).

ITpu aTOM OFHOI M3 XapaKTePHBIX 4€PT B CTPOEHNUN PaHHEMNa/Ie030iCKUX 0Ca[0U-
HO-BY/IKAaHOT€HHBIX ITOCTIefjoBaTenbHOCTell TyBuHCKOTrO cermeHTa lleHTpanbHO-Asuat-
CKOTO CK/Ia[i4aToro Iosca AB/AETCS IOBCeMeCTHOe MIPUCYTCTBME KOHITIOMEPAaTOB MOLI-
HOCTDBIO OT IEPBBIX METPOB 10 KuoMeTpa. Kak 13BeCcTHO, M3yueHUe BallyHOB U TaleK
KOHIJIOMEPATOB ITI03BOJIAET ITOTy4YaTh IIPsAMble CBUIETEIbCTBA O COCTaBe I BO3pacTe Mar-
MaTUYeCKUX U MeTaMOpGUUIeCKUX MTOPOJ, B TOM YNC/Ie YHUYTOXKEHHBIX Ha HACTOSIINIL
MOMEHT JIeHY/alieil MU ePeKPBIThIX 60/Iee MOTOABIMYU OT/IOXKEHVSIMY, YTO HO3BOJISIET
BOCCTaHaB/IMBATb 3TAIbI T€OJIOTMYECKON UCTOPUN Pa3BUTUS OTHE/IbHBIX TEKTOHMYECKUX
CTPYKTYP ¥ Ha OCHOBE 9TOTO IIPOBOANTD 60/Iee 060CHOBaHHBIE IIaJIeOT€O T HAMIYECKIe
PEKOHCTPYKLINMN.

IlepBBIM IIATOM B VICC/IEOBAHNM PAHHEMA/IE030iICKMX KOHITIOMepaToB TyBIHCKOTO
cermenta [TACII ctanmo usydenne Hanbojee MOLIHOI TOMIIY KOHITIOMEPATOB OCaTOYHO-
BY/IKAHOT'€HHOJI IIypPMaKCKOJ CBUTBI, KOTOPYIO OTHOCAT K Arapiarckoit 3oHe oguomm-
ToB (puc. 1). IIpu aTOM Taxye MOPORbI BRIITISAAAT 9K30TUIECKUMI B €€ CTPOEHUM, TaK KaK
B 00/IOMOYHOJI 9aCTV KOHITIOMEPATOB IIPe00/IaialoT IPAaHUTON/BI U KIC/IbIe BYIKAHUTBL.

Llenplo HAIIMX MCCIEJOBAHNII CTA/IN OLIEHKA BPeMEHU CeMMEHTALNM OTIOKEHMUI
IIyPMaKCKOJ CBUTBI U OIIpefie/ieHNe COCTaBa 1 BO3pacTa MOPOJ, ee MUTAIOLINX IIPOBUH-
1uit. 9T0 06YCIOBIIEHO OTCYTCTBUEM MHPOPMALMU O COCTaBe U BpeMeHU GopMUpOBa-
HMS IIOPOJ, 9TOJ CBUTHL U €€ HEsACHOI reofMHaMIM4YecKol nos3unyeil. beiio nposegeHo
U-Pb-usoronHoe maTupoBaHye NUPKOHOB U3 IMOPOJ, IIYPMAaKCKOM CBUTBI — Tyda, Ma-
TPUKCA KOHITIOMEPATOB ¥ BYJTKAHOMUKTOBBIX IIeCIaHNKOB.

2. Teomornyeckoe moIoKeHMe 1 0COOEHHOCTI COCTaBa mopon
IHpraKCKOﬁ CBUTBI

[IpencTaBUTENbHBIN pa3pe3 IIYPMAKCKOI CBUTBI PACIIONIOKEH B CpefjHEM-BepPXHEM
tedeHun p. lllypmax, u ero otzenbHbIe PparMeHTbI IPOCTIEKMBAIOTCA B I0T0-3aIlaHOM
npoctupanuu 6omee yem Ha 50 KM (puc. 1). OT/I0XeHMsT CBUTBI CO CTPaTUrpapuIecKm
HeCOITIacyeM 3a/IeraloT Ha KPUCTAINYeCKIX 00pa3soBaHUAX MYTYPCKOJL CBUTHI U Ilepe-
KpbIBaeTCsl KyCKYHYT'CKOII CBUTON HIDKHEro KeMOpys. Bo3pacT CBUTBHI IPUHAT YC/IOBHO
KaK HIDKHeKeMOpuiickuit (Anekcannpos, 1985). B ee crpoeHuy npeo6agaoT KOHIIOMe-
paThl ¥ TPaBe/INTHI, B OYMHEHHOM KOJIMYECTBE IPUCYTCTBYIOT TOPU3OHTHI IIECYAHNKOB
¥l BYJIKQHUTBI PaslINIHOro cocrasa (puc. 2). Beiin usydeHsl jBa paspesa LIypMaKCKOI
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Puc. 1. CxeMa reo/Iorn4ecKoro CTpoeHus, 1ro-Boctok Tysbl, paitoH p. lllypmak (Ha ocHOBe reonoru-
yeckoit kaptsl M-46-XVIII nox pen. 0. M. [lleitimanH):

1 — YeTBepTUYHBIE OTIOXKEHNS, 2 — JIEBOHCKIUE OTIOKEHN, 3 — KeMOpuiickre a¢dysuBHbIe IOPOMDI,
4 — BY/IKaHOT€HHO-O0CaJOYHbIE OTIIOKEHNA KYCKYHYTCKOi[ CBUTBHI, 5— 0CaiOYHO-BY/IKAHOT€HHbIE IIOPOABI IITYP-
MAaKCKOJ1 CBUTBI, 6 — HOPOABI IP3UHCKOTO MeTaMOP(IYECKOr0 KOMIUIEKCa, 7 — IaIe030iICKIe TPAaHUTONIbI,
8 — yNIbTPaOCHOBHBIE IIOPOJBI.

Ha Bpeske — MeCTONONOXKeHNE pajioHa paboT (3aIUTPUXOBaHHBILI IIPAMOYTOIBHIUK)

cButhl — 110 p. lllypmak (II0omHbIT paspes cBUTHI) 1 B 1eBoM 60pTy p. Tec-Xem (¢pparmen-
TBI paspesa). B HyDKHell yacTu paspesa IMPOKO PacIpOCTpaHeHbl KOHITIOOPEKINH C XTI0-
PUTOBBIM MaTpPUKCOM. B 06710MOYHOIT YacTy IIpeo6IafaoT BEITSHYThIE TIMH3000pasHble
YaCTO HEOKAaTAHHbIE 0OIOMKY JIM/IOBBIX ¥ 3€M€HBIX apIYUTUTOB, MO JIMHHON OCK 3TH
007IOMKM MOTYT JOCTUTATh 15 cM. Pesxe BCTpedaroTcs HeOKaTaHHbIE 00IOMKY JIMIOBBIX
KPeMHUCTBIX NOpof. boree Menkme 0OGIOMKM 4YacTO IPENCTAaBIEHBI OEbIM KBaplieMm,
MaTpPUKC B 9TUX IPYOO3epHIUCTHIX TOPOfIAX MMeeT BY/IKAHOMUKTOBYIO IIPUPOAY U IIpes-
CTaBJIeH CMeChIO IOJIEBBIX IIIIATOB U X/IOPUTa. B mepecmanBanum ¢ rpy6o3epHUCTHIMU
HIOPOJaMy HAXOIATCS TOPU3OHTHI 3€/IeHO-CePhIX IIeCYaHMKOB B ACCOLVIALNI C BY/IKaHMU-
TaMM CPEIHEro ¥ OCHOBHOTO COCTABOB. [I/is eCYaHMKOB XapaKTepHa FOPU30HTAIbHAS
CTIOMCTOCTD. Bplllle 110 paspe3y B 3eJIeHOM MaTPUKCe HAYMHAIOT MOSB/ITHCS KPYIIHbIE
OKaTaHHbIe 0OIOMKM TPAHUTOB U TOPOJ;, OCHOBHOTO COCTaBa, 00IOMKI KPEMHMCTHIX I10-
POJ M KBaplja B COCTaBe IpyO03epHICTHIX IIOPOJ IIOYTH He IIPUCYTCTBYIOT. B 3HaumTe N Ib-
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Puc. 2. OparmeHT cTpaTurpaduIeckoil KOIOHKHU K reomorndeckoir kapre CCCP mac-
mraba 1:200000. Cepus 3anaguo-Casuckast. JInct M-46-XVIII (Anexkcanznpos, 1985)

HOM KO/IMYeCTBe IMPUCYTCTBYIOT OOIOMKM BaJlyHHOI pasMepHOCTH. BBepx mo paspesy
yBe/IMYMBAETCs KOMMYECTBO OOIOMKOB B KOHITIOMeparax 6e3 M3MeHEeHNs UX COCTaBa.
B cpenHeit 4acTy KOHITIOMEPATOBOJI TOMIIM 0OHAPY>KEHBI HECKOIBKO TOPU30HTOB TY(OB.
O6115ast MOLTHOCTB IIypMaKCcKoit cBUThI 990-1140 M. B 06/10MO4YHOIT YacTy KOHIZIOMepa-
TOBOTO FOPM3OHTA Ipe0OIalaloT rpaHNTHBIE 00/10MKM. OHM MIMEIOT BaTlyHHYIO pasMep-
HOCTB, XOPOIIO OKaTaHHbIe. O6IOMKY BY/JIKAHUTOB B OO/BIINHCTBE C/IyYaeB M3MEHEHBL.
371ech MPOsB/IEHbI MPOLECChl AMNAOTU3ANVN, OKPEMHEH, KapOOHaTH3aL Uy, IO3TOMY
HAMH IS KnaccuuKaIm 3TUX Iopof OblTa ncronb3oBana quarpamma (Winchester and
Floyd, 1977), ocHOBaHHas Ha pacIpefie/iecHNN HeMOOWIbHBIX 57IeMEHTOB B Pa3/INYHBIX
By/IKaHM4eCKMx nopopax (Zr, TiO, Nb, Y) (puc. 3). Tak, ByIKaHUTBI 00/IOMOYHOI 4acTH
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Puc. 3. lnarpamma Nb/Y-Zr/TiO, (Winchester and Floyd, 1977) mnsa nopop,
LIYPMAaKCKOJ CBUTBI:

1 — BY/IIKQHUTBI U3 pa3pe3a IIypPMaKCKOil CBUTBI, 2 — BYIKaHUTbI U3 06/10M-
KOB KOHIJIOMEPAaTOBOJI TOJILIM IIyPMaKCKON CBUTBI, 3 — Ty} IIypMaKCKOII CBUTbI,
4 — MaTpPUKC KOHITIOMEPATOB LIYPMAKCKOI CBUTbI

KOHIJIOMEPAaTOBOTO TOPMU30HTA IPeCTaB/IeHbI B OCHOBHOM CYOIe/IOYHbIMMU 6a3abTaMu
U aHJEe3UTaMI, PeXke BCTPEUaIOTCs LIe/IOYHbIe 6a3abThl, aHe310a3aIbThl, TPaxuaHye-
3UTHI 1 puofauntsl. ClieflyeT OTMETUTD, YTO TY(], MaTPUKC ¥ BY/IKAHOMUKTOBBIE IeCya-
HIUKM U3 pa3pesa IIyPMAKCKOIl CBUTBHI MMEIOT CXOXKJe TeOXMMUYECKIe XapaKTepUCTUKN
U 110 CBOEMY COCTaBY COOTBETCTBYIOT aH/e3UTaM.

3. Meroguka nccnegoBanusa 1 paKTMIeCKUIT MaTepuan

I U-Pb u30TOIHOTO AaTMpPOBaHM LMPKOHOB OBUIM OTOOPAHBI YeThIpe IPOObL:
K-176/15, K-34/16, K-242/15 u TV-119, npepcTaBneHHble MaTPUKCOM KOHITIOMEPATOB,
HecyaHMKoM 1 Ty¢doM. Beienenne myupkonos aast U-Pb marmpoBanus npoBOAmMIoch
B IJeHTpe KONIEKTUBHOTO MONb30BaHN HAyYHBIM 000pyLOBaHVEM MHOTO3/IEMEHTHBIX
u usotonsbx uccneposannit CO PAH (LIKII MMM CO PAH) VMuctutyTa reomornn
u muHepanoruu CO PAH (HoBocubupck) 1o cTaHJapTHON METOAMKe, OCHOBAaHHOI Ha
COYeTaHMM MArHUTHOI celapalyy U pasfefieHus B TSKeNbIX KUOKOCTAX. VIsydeHue
MOpGOIOTUY ¥ BHYTPEHHETO CTPOEHMSI KPUCTA/UIOB LIMPKOHOB IPOBOAM/IOCH B IIPOXO-
AALIeM M OTPaKEHHOM CBeTe. BHyTpeHHee CTpoeHIe IIMPKOHOB ObIIO M3y4YeHO Ha CKa-
HUPYIOIINX KaTOJOMIOMMHecHIeHTHBIX MuKpockonax JEOL JSM 6510LV u LEO 1430VP
¢ mpuctaskoit Detector Centaurus (IIKIT MM CO PAH, HoBocubmupck). Onpenerne-
Hue U-Pb Bospacra uypkoHoB mpoBogunocs MetogoM LA-ICP-MS B Muctutyre reo-
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xumun ¥ aHaautndeckoit xumnu PAH nHa macc-criektpomerpe Element XR (Thermo
Finnigan) ¢ cuctemort nasepuoit abmsuym UP-213 (New Wave Research). [Insa xoHTpo-
ST TAHHBIX B KauecTBe BHeIIHero craHmapra s U-Pb matmpoBaHuUs MCIOMb30OBaHBI
uupkonsl 91500 u GJ-1. etanu metopuku omucanbl B (Jackson et al.,, 2004). Cpenne-
B3BEIIEHHOE 3HAYeHMe BO3pacTa sl 9TMUX cTaHmapTos 1o 2%°Pb/?¥U coorBeTcTBEHHO
1065.3+1.6 mnH net (20, CKBO =0.85, BeposiTHOCTD paBHa 0.64, n=19) u 606 + 2.4 Mman
net (20, CKBO =0.74, BeposiTHOCTD paBHa 0.66, n=9). Vcronb3oBanuch clefyoLiye Ha-
cTpoiiku npubopa: fuamerp Kparepa 30 um, yactoTa 4 11, IIIOTHOCTD 9HEPTUM COCTAB-
nsna 10-15 [hx/cm? Tlocnenyromas o6paboTka pe3ynbraToB aHAIN30B HPOBOJUIACH
¢ nomoupio mporpamMmmuoro nakera GLITTER (Van Achterbergh et al., 2001; Griffin et al,,
2008). st moctpoenust U-Pb auarpamMm ¢ KOHKOpAMeET NCIOMb30Bancst Makpoc Isoplot
3.0 (Ludwig, 2003) pns mporpammsl Microsoft Excel 2003. [Ins1 janpHeImx nccaegoBa-
HUTI Opannch faHHbIE BO3PACTa C JUCKOHKOPHAHTHOCTbIO MeHee 10 %. s mupKOHOB
npesHee 1000 MJIH €T 32 BpeMsA MX KPUCTA/UIM3ALMN B MICXOHOI IOPOJie IPUHMMAIICA
BO3PACT, PaCCYNTAHHBII 110 oTHOIIEeHNIO 2*/Pb/2%Pb, a 151 60/ee MOIOIBIX UPKOHOB —
BO3DPACT, PACCYMTAHHBIN 110 oTHOLIeHNIO 2°Pb/?*U. TIukn Ha rucTorpamMmax pacrpene-
JIeHVsI BO3PACTOB AETPUTOBBIX LIUPKOHOB COOTBETCTBYIOT IPUMEPHBIM MaKCHMaIbHbIM
3Ha4YeHVSsIM, 00Pa30BaHHBIM He MeHee YeM ILIThIO 3aMepaMIL.

4. Pesynbratsl U-Pb gaTupoBaHusa ocagoyHO-BYTKaHOT€HHBIX IIOPOJ,
IIYPMaKCKOM CBUTDI

B npo6e TV-119 (cpennee Teuenne p. lllypmak, 50°33°18.7” c. ur., 95°22'15,0" B. 11.),
IpeJCcTaBIeHHO Ty)OM aHJe3UTOBOIO COCTaBa, ObUIO IPOAHATM3MPOBAHO 50 3epeH,
U3 KOTOPBIX KOHKOPJaHTHbIe 3HaueHNA uMeloT 40 3epeH. OCHOBHas IMOMY/IALNA IIVPKO-
HOB (24 3epHa) UMeeT BO3PACT B AManasoHe 475-513 MyH et ¢ nukoM Ha 500 MJIH et
(puc. 4, mpnr. 3.1'). CrienyeT OTMETHTD, YTO ST LIVPKOHBI SIB/ISIOTCS CAMBIMYL MOJIOZBIMI
B JJAaHHOJ BBIOOPKe. XOPOIIO BbIpaXKeHHAsl OCHW/UIATOPHAs 30HAJIBHOCTh — COXPaHMUB-
IINIICA BO MHOTUX CITy4asX KpycTautorpaduyecknii 00/MMK KpUCTaIOB IIMPKOHOB —
I03BOJISIET CYMTATh STy NOMY/IALMIO B aH/IE3UTOBOM Ty(e CUHXPOHHON By/IKaHWYe-
CKOMY COOBITHIO, BO3PACT KOTOPOTO Ha OCHOBE pacyeTa CPefHEB3BEIICHHOTO 3HAUCHNA
coctasyseT 500+ 3.9 miH et (puc. 5). Bropas momynsanus qUpKOHOB MIMeeT MHTepBal
3HaueHu Bospacta oT 739 go 831 mH neT ¢ nukoM Ha 780 MJIH JIeT. 3epHa LIMPKOHOB
B OOJIBLIVMHCTBE CTy4aeB VMEIT KPUCTA/UINYECKyI0 GOPMY U OCUMIIATOPHYIO 30HAIb-
HOCTb. CreflyeT OTMETUTb TPM 3€pHA Ia/le0NpOTEpO30iicKoro Bospacra — 1981, 1884,
2207 v tet. OHM BCe MIMEIOT OKPYITIYIO GOPMY U HesICHOe BHYTPEeHHee CTPOeHIe.

B npo6e K-176/15 (BepxoBbs p. lllypmax, 50°31'13.7" c. mr., 95°22'56.1" B. 11.), pen-
CTaBJIEHHOJ PacCIaHIIOBAHHBIM BYJIKaHOMMKTOBBIM II€CYaHMKOM, ITPOaHa/IN3NPOBAHO
100 sepeH IMPKOHA, KOHKOP/IaHTHBIE 3HaYeHNA UMEIOT 97 3epeH. OCHOBHAs MONYIALNA
IVIPKOHOB (53 3epHa) MMeeT BO3pacT B uanazoHe 492-547 MyIH jieT ¢ IMKOM Ha 505 M/IH
net (puc. 6, mpu. 3.2). CinegyeT OTMETUTD, YTO 3TU LVPKOHBI ABJIAIOTCA CAMBIMU MOJIO-
IBIMU B JAHHOJ BEIOOPKe. 3epHa MMEIOT XOPOLIO BBIPAXXEHHYIO OCLIVUIATOPHYIO 30HA Ib-
HOCTD U COXPaHMBUINIICA KPUCTAIOrpaduiecknit 061K KpUCTaIIoB IMpKoHoB. Cper-

! 3mecp 1 manee npunoxerust 3.1-3.4 MOXXHO HaiiTH 11O 9/IeKTPOHHOMY afipecy: https://escjournal.
spbu.ru/article/view/7445/6779. I1punosxeH1s: JaHbI B aBTOPCKOIT PeIaKIINIA.
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Puc. 4. Tucrorpamma 1 KpuBasg OTHOCUTETHHONM BEPOATHOCTY BO3PACTOB JETPUTO-
BBIX IIMPKOHOB U3 IIPOOBI aHAE3UTOBOro Tyda LrypMakckoit cBuTsI (mpoda TV-119)
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Puc. 5. CpenHeB3BelIeHHBIII BO3PACT LJMPKOHOB U3 IIPOOBI aHIE3UTOBOrO Ty(a Iryp-
Maxkckoit cBuThl (n= 13 3epeH, mpoba TV-119)
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Puc. 6. Tucrorpamma 1 KpuBasi OTHOCUTE/IbHOI BEPOATHOCTU BO3PACTOB JETPUTO-
BBIX L[PKOHOB 13 IPOOBI BYJIKAHOMMKTOBOIO IEeCYaHMKa LIYPMAKCKOI CBUTHI (IIpoba
K-176/15)
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Puc. 7. CperHeB3BelIeHHBIT BO3PACT LIPKOHOB U3 IPOOBI BYIKAHOMUKTOBOTO
IecyaHMKa IIypMaKCcKoit cBUTHI (n =24 3epeH, npoba K-176/15)
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Puc. 8. Tuctorpamma 1 KpuBasi OTHOCUTE/IBHOI BEPOSITHOCTH BO3PACTOB [A€TPUTOBBIX
LIPKOHOB 13 IPOObI MaTPMKCa LIypMaKcKoit cBUTHI (1poba K-34/16)

HEB3BELIEHHOE 3HaY€eHle BO3PacTa MOJIOOI IONYIALNUM cocTaBsAeT 505.3 £ 5.1 MIH 1eT
(puc. 7). [IpucyTCTBYIOT efMHIYHBIE LIPKOHBI € Bo3pacTamu 572, 585, 639, 685, 705 MiH
JIeT, IIpeiCTaB/IeHHbIE 3epPHAMY OKPYITION (OPMBI U HESCHOTO BHYTPEHHETO CTPOEHNS,
a TaKKe 3epHa ¢ Bo3pactamu 718, 741, 896 MJIH neT, MMelolye KPUCTannorpadudeckmit
OO/IMK 11 XOPOIIO BEIPAYKEHHYIO OCHM/ULITOPHYIO 30HaIbHOCTD. Bropas nmomymsanus mup-
KOHOB (32 3epHa) ¥MeeT MHTEPBajI 3HaYEHMIT BO3pacTa OT 768 1o 847 MJIH JIeT C MUKOM
Ha 804 MJIH /1eT. 3epHa B OO/IBIINHCTBE CIyYaeB MUMEIOT KPUCTA/UINYeCKyIo GOopMy U Oc-
IVJUIATOPHYIO 30HaTbHOCT. CaMbIMU IPEBHVMU ABJIAIOTCA LIMPKOHBI (6 3epeH) Me30-
I1aJIeONPOTEPO30IICKOrO U HeoapXelickoro Bo3pactos — 1128, 1583, 2031, 2046, 2101,
2643 mn net. OHU BCe UMEIOT OKPYINYIO GOPMY 1 HesICHOe BHYTPEHHee CTPOEHIeE.

B npo6e K-34/16 (BepxoBbs p. llypmax, 50°17'49.8" c. mr., 94°44'14.9" B. 11.), B3sTOI
U3 NeCYaHO-TPaBUITHOTO XJIOPUTOBOIO MaTpPUKCa KOHIIOMEPATOB, IPOAHAIN3MPOBAHO
60 3epeH IIMPKOHOB, 3 KOTOPbIX KOHKOP/IaHTHbIE 3HaYeHUA UMeloT 57 3epeH. OCHOB-
Hasl TMOMY/ISALVS UMPKOHOB (47 3epeH) MMeeT BO3pacT B AuanasoHe 481-518 MiH Jer,
VK JAHHOJ MONMY/IAIMM NPUXOAUTCA Ha 495 MiH et (puc. 8, nput. 3.3). OTu umpKo-
HBI IPUHAMJIEKAT OJHOI reHepaluy, aHAJIOTMYHOI 10 OO/MNKY U CTPOEHMIO IIVIPKOHAM
u3 Ty(ba aHge3nToBoro cocrara TV-119, YKa3bIBAOLIMM Ha X MarMaTU4eCKuUil TeHe3uc,
YTO MO3BOJIAET CYNTATh STY MOMY/IALMIO CUHXPOHHON BylnKaHMU3MYy. VX Bo3pacT Ha oc-
HOBe pacyeTa CpeHEB3BEINIEHHOTO 3HaYeHMs1 cocTapysieT 495.3+2.1 mnH net (puc. 9).
Bropas monynAanusa nMpKoHOB (4 3epHa) MMeeT y3KMil MHTepBa/l 3HAYEeHMIT BO3pacTa
ot 809-820 miH seT ¢ mMKOM Ha 819 MJIH JieT. 3epHa MMEIOT KpUCTa/In4eckyio ¢op-
My ¥ OCIVJIIATOPHYIO 30HA/IbHOCTD. BhIJIeNA0TCA efMHNYHbIE 3€pHA ¢ Bo3pacToM 708,
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Puc. 9. CpepHeB3BelIeHHBIT BO3PACT LMPKOHOB 113 MPOObI MaTPUKCA HIYPMaK-
cxoit cBuTh (n=35 3epeH, mpoba K-34/16)

842, 892 myH net. Taxoke B Ipo6e IPUCYTCTBYIOT TPU 3€PHA Me30IaIe0IIPOTEPO30IICKOTO
Bo3dpacta — 1081, 1776, 1922 MnH neT. 3epHO Me30IPOTEPO30IICKOTO BO3PACTa UMeeT
KPUCTA/IIOrpad1yecKuii 06/IMK U XOPOIIO BEIPAKEHHYI0 OCLM/ULATOPHYIO 30HAIbHOCTD,
3epHa IaJIeOIPOTEPO30JICKOr0 BO3PACTa UMEIOT OKPYITIYI0 GOPMY U HesCHOE BHYTPEH-
Hee CTPOeHNe.

Bo Bropoit npobe 13 marpukca konrnomeparos K-242/15 (cpepuee teuenne p. llyp-
Mak, 50°32'45.4" c. m., 95°22'34.3" B. 1.) u3 100 M3y4eHHBIX 3epeH LUPKOHOB 93 MMe-
10T KOHKOpIaHTHbIe 3HaYeHus (npwt. 3.4). OcHOBHasI MOMY/IALVS UMPKOHOB (78 3epeH)
IpefcTaBaeHa MOTOABIMI 3ePHAMI CO 3HAUEHUAMM BO3pacTa Ha pybexxe 500 MIIH JIeT.
[TpucyrcrByet nomymsuys (13 3epeH) ¢ BospacToM okono 800 MJIH JIeT, IIATh 3epeH Ia-
JIEOIIPOTEPO30JICKOro Bo3pacToB 1588, 1978, 1989, 2072, 2097 MIH 1€T U OJHO 3€pHO
HEO0ApXeNCKOro Bo3pacTa 2724 MJIH JIeT.

5. O6¢cyKmeHne pe3yIbTaToB

Vcxonst u3 monydeHHbIX AaHHbIX U-Pb 1M30TOmHOro maTupoBaHMs ILMPKOHOB
13 Pa3HOOOPA3HBIX II0 COCTABY IIOPOJ, LIYPMAKCKOI CBUTBI — Tyda aHJe3UTOBOTO CO-
CTaBa, BYIKAHOMUKTOBOTO IIeCYaHMKa U IeCYaHO-IPaBUITHOTO MaTpUKca KOHITIOMe-
paToOB, YCTAaHOBJIEHO BpeMs HAKOIUIEHUs IAHHOW O0CaJOYHO-BY/IKAaHOTE€HHOI TOJIIIN
(puc. 10). OcHOBHas MONYIALMS LVPKOHOB M3 9TUX HOPOJ IIpefiCTaB/lIeHa 3epHAMI,
MMEIOLIVMI MOJIOZIO¥ BO3PAacT M3 O4eHb Y3KOTO MHTepBaaa Ha pybexxe 500 MJIH JIeT.
Januble mo U-Pb maTupoBaHMIO LMPKOHOB M3 Tyda SABIAITCS I€OXPOHOTOTNYIeCKOI
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Puc. 10. CBopHast TUCTOrpAMMa M KpUBasi OTHOCUTEIBHOI BEPOSITHOCTU BO3-
PacTOB LIMPKOHOB U3 U3YYeHHbIX IPOO LIyPMAKCKOI CBUTHI (T, MaTpukc (1Be mpo-
6bI), By/IKAHOMUKTOBDII IT€CYAHMK)

JATOM M TOYHO YKa3bIBAIOT HAa BpeMsA IPOABIEHNU:A aHNE3UTOBOIO BY/IKaHM3Ma, CUH-
XPOHHOTO C HAaKOIUIEHMEeM IOPOJ LIYPMAaKCKOM CBUTBL. YUMUTBIBasA OMM3KUII BO3PACT
IIIPKOHOB 9TOJI MOMY/IALNA KaK B Tyde, TaK U B 06/IOMOYHBIX OPOJAX, MOXKHO CUH-
TaTh, YTO 0Opa3oBaHMe TOC/TIETHIX HAIIPSAMYIO CBA3aHO C IPOABICHUAMY BYJTKaHN3Ma
Ha JJaHHOI TeppuUTOpuUM B 3TO BpeMs. Takum 0Opa3oM, Ha OCHOBE NIPOBEJJEHHBIX VC-
C/IeOBaHUIl YCTaHOBJIEHO, YTO HAKOIIEHME OTI0XKEHMII ITYPMaKCKOM CBUTBI IIPOMC-
xoauno 500 MJTH sTeT Ha3aj.

Bo Bcex n3y4eHHBIX IPo6ax TaK)ke XOPOLIO IPOsIB/IeHA IIOMY/IALA IMPKOHOB C BO3-
pacTHBIM KoM 0Ko1o 800 MytH eT. OCIIIATOpHAA 30HaIbHOCTD 3TUX I[UPKOHOB YKa-
3bIBA€T Ha MX MarMaTM4ecKylo mpupopy. IIpucyTcTBue faHHOI NOMYIALINY LYPKOHOB
B Ty(e yKasbIBaeT Ha TO, YTO OHM IIOIIA/IM B OCAJJOK B pe3y/IbTaTe 9KCIUIO3VBHOTO BYJI-
KaHM3Ma U SABJIAIOTCA KCEHOTEHHBIMIA, T. €. ObIIM 3aXBadeHbI 113 BMEIAIONINX IIOPOJ, IpU
IOBYDKEHUY aHZIe3MTOBBIX pacIIaBoB K rmosepxHocTy 500 MiH eT Hazaj. OTcyTcTBME CY-
I[eCTBEHHBIX BTOPMYHBIX MI3MEHeHMIT MOP(]O/IOryM 3epeH IMPKOHOB B TPeX APYTYX IIPO-
0ax yKasbIBaeT Ha HEIIOCPeCTBEHHYIO 6/M30CThb OT OacceiiHa CeAMMeHTALVN MCTOYHMKA
3TUX LUPKOHOB — MarMaTH4YeCKNX KOMIIEKCOB, COPMIPOBAHHBIX Ha pybexe 800 MTH
net Ha3ag. CrefyeT OTMETUTD, YTO LMPKOHBI BO3pacTHOro AnanaszoHa 800 +50 miH et
U C TUIIMYHBIMM (POPMaMM MarMaTM4YecKOTO IeHe3)ca IOIb3YITCA IIMPOKUM PacIIpo-
CTpaHEHMEM B TEPPUTEHHBIX I METATEPPUTEHHBIX IIOPOJjaX BO MHOIMX TepperiHax llen-
TpanbHO-A3MaTckoro ckmaggaroro nosca (Kosakos u gp., 2005; Rojas-Agramonte et al.,
2011 u mp., JletHuKoBa u fip., 2016 u fip.).
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Bo Bcex M3y4YeHHBIX NPO6ax MOPOJ IIYPMAKCKOI CBUTHI IPUCYTCTBYIOT JpEBHUE
3epHa IUPKOHOB. IIpy 3TOM IATH 3epeH MMEIT Me3OIPOTEPO30VICKMIT Bo3pacT. bonee
IpeficTaBUTeIbHA MOMY/ANVA (15 3epeH) ¢ MajeonpoTepo30ICKMM BO3PAaCTOM. Taxxe
IPUCYTCTBYIOT iBa 3epHA HEOApXeiiCKOro Bo3pacTa. YunTsiBad Sm-Nd nsoronHsle gaH-
HbI€ JI/IA MaTPUKCa 13 KOHITIOMEPATOB U BYJIKAHOMUKTOBOTO IIeCYaHMKA, KOTOPbIE MIMe-
0T ITAJIEOIIPOTEPO3OIICKIIT MOJIE/IBHBIN BO3PacT OT 1.7 1o 2.4 MJIH 7IeT M OTpUILIaTENIbHbIE
snavenns eNd ot —3.4 10 8.6 (VBanos, 2018), MOYKHO CUMTATh, UTO OACCEINTH CeNUMEH -
TalUy IIyPMaKCKOJ CBUTBI HAIIOMHAICA OCafKaMM, MOCTYIABIIMMU 33 CYET pa3MbIBa
IpeBHEr0 KOHTVHEHTA/IbHOTO O/I0Ka.

Cumraercs, 4TO OTIOKEHMA IMIYPMAKCKOJ CBUTBI CO CTPATUIpadpuIecKM Hecora-
CMeM 3a/IeraloT Ha MeTaMOp(UUeCKUX IOPOAaX MYTypPCKOl CBUTBI DP3MHCKOIO MeTa-
Mop¢udeckoro xomirekca (Anekcanpos, 1985). IIpu aToM B pesynbraTe reoXpoHOIIO-
TMYEeCKUX MCCIIEOBAHNIT YCTAHOBJIEHO, YTO IPOLIECCHI PErMOHAIBHOTO MeTaMop¢usMa
TPaHY/IUTOBOM M aMUOOMNTOBON daunii B MeTaMOppUIecKOM KOMIUIEKCe IPONCXO-
IVJIV B OJTHOM BO3pacTHOM MHTepBane ~505-490 mnH net (Kosakos u Asumos, 2017).
OnHOBpeMEHHO C MeTaMOp(MU3MOM I'PaHYINTOBON (aluy B He CBA3aHHOM C JAHHBIM
KOMIIIEKCOM 0CaJJ0YHOM OacceiiHe IIPOUCXOANIO HAKOIIEHIe IOPOJ LIIyPMAaKCKOI CBU-
TBI ¥ TIPOSIBJIEHNME aHE3UTOBOTO BY/IKAaHM3MA. Y UUTBIBAas OTCYTCTBME YCTaHOBJIEHHBIX
KOHTAKTOB MEXJy 9TMMU CTpPaTUrpapuyecKVMy HOApa3fe/IeHUsAMN, MOKHO CYUTATh,
4TO MEXY HMMU HabTofjaeTcs MeTaMopdudeckoe HeCoIacye, ykasbipaollee Ha 6onee
II03/jHee COBMeEIEHME OTIOXKEHIT ITYPMAaKCKOM CBUTHI C IIOPOJIaMy MYTI'yPCKOM CBUTBI
OP3MHCKOro MeTaMOp(IIECKOro KOMIIZIEKCA B IOCTKeMOPUIICKOe BpeMsl.

6. 3aknroueHue

B pesynbrare npoBeneHHbIX 1ccnefoBannit Ha ocHose U-Pb matmposannsa gerpu-
TOBBIX IIIPKOHOB YCTaHOBJIEH CPeHEKeMOPUIICKIIT BO3PACT IIOPOJ, LTy PMAaKCKOI CBUTHI.
Tak, Ha py6exxe 500 M/IH 7eT Ha3aj IPOUCXOAN/IO HAKOIIEHNE OCafOYHON TOJIIH, CO-
IIPOBOXX/aBlLIeeCsA By/IKAHN3MOM aHJE3UTOBOIO COCTaBa. VICTOYHMKOM OCHOBHO 4acTH
067T0MOYHOTO MaTepyaa Npy GOPMUPOBAHUY STUX OTIOKEHNUIT IOCTY>KIIN MIPOLYKTHI
CUHXPOHHOI'O C CelMMEHTalMell By/lKaHu3Ma. Elle OJHMM MCTOYHMKOM IIOCTYIUIEHUSA
067TOMOYHOTO MaTepuasa SABIANMNCh MarMaTU4YecKie Iopoabl, GOpMIPOBABIIECS OKO-
no 800 myH set Hasaf. [IpucyTcTBME BO BCeX M3YYeHHBIX IPOOax ILMPKOHOB ApeBHee
1 M7Ipp 71eT ¢ mpeo6IafaHeM 3epeH MaleoIpOTePO30IICKOTO BO3pacTa MO3BOJIACT Ipesi-
[1071aTaTh, YTO HAKOIIJIEHME STON TOJILIY IIPOMCXOAUIO B Pe3y/bTaTe paspyLIeHUs IIOPO,
IPEBHETO I1aIe0POTEPO30IICKOro 6JI0KA, UTO COIIacyeTcs ¢ faHHbIMU Sm-Nd nsoronvm
JJIA TIOPOJL, Ty PMAKCKOM CBUTHI.
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In southeastern Tuva, early Proterozoic volcanogenic-sedimentary deposits were studied, in-
cluding conglomerates from the Shurmak Formation. As a result of U-Pb zircon dating from
tuft with andesitic composition, conglomerate matrix and volcanicomictic sandstones from this
formation, it was established that it was accumulated at around 500 Ma. The dating results for
zircons from tuff are a geochronological date indicating the time of manifestation of andesitic
volcanism synchronous with accumulation of Shurmak Formation deposits. Given the close age
of zircons of the main populations in both tuff and clastic rocks, one can assume that the forma-
tion of the latter is related directly to the manifestations of volcanism on this territory at the time.
Zircons with Neoproterozoic and Paleoproterozoic ages are present in matrix of conglomerates
and volcanicomictic sandstones of Shurmak Formation in the form of rock fragments and in
tuffas in the form of xenogenic minerals. This, together with a result from Sm-Nd isotopic dating
indicated that these vocanic and sedimentary processes in the early Cambrian time took place
within the range of the Precembrian block of earfth’s crust. The main supplier of clastic material
during the formation of the Early Cambrian Shurmak Formation were volcanic events synchro-
nous with sedimentation. Other sources of clastic material entering the sedimentation basin
were Neoproterozoic granitoids and, less commonly, Paleoproterozoic and Neoarchean rocks.
Combination with the underlying rocks of the Mugur Formation of the Erza metamorphic com-
plex occurred as a result of tectonic processes in the post-Cambrian time, since the sedimenta-
tion of the Shurmak Formation deposits and the processes of granulite metamorphism in the
rocks of the metamorphic complex occurred almost simultaneously.

Keywords: sedimentary-volcanogenic deposits, conglomerates, age, zircons, U-Pb dating,
Cambrian.
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