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B pabore paccmoTpenbl ocHOBbI Pb-Pb MeToma matupoBaHus M BOSMOKHOCTHU €rO IpUMEHe-
HMA Ha TIpUMepe M3BECTHSAKOB arapMHIONbCKOi CBUTHL VIsydenme U-Pb cucreMbl mpoBORMIOCH
B 00pasiax yrlepofyCTbIX M3BECTHAKOB, YIOB/IETBOPAIONINX I€OXVMUYECKIM KPUTEPUAM COXPaH-
Hoctu (Mg/Ca, Mn/Sr, Fe/Sr u 87Sr/%Sr) kap6oHATHBIX OPOJ; ¥ MPOLIEAIINX IPOLERYPY CTYIEH-
9aTOTO PACTBOPEHMA. BbIYMC/IEHHBIN BO3PACT M3BECTHAKOB arapMHIONIbCKOI CBUTHI B KOOPJMHATAX
206pp/204ph—207Ph/2%4Ph pasen 621193 muH ner, CKBO = 1,3. Ilosy4eHHBLT BO3PAcT COMIACYeTCs
C BeHJCKUM (3MaKapCKUM) BO3PACTHBIM MHTEPBaIOM, YCTAHOB/IEHHbIM Ha OCHOBE MeTOga Sr 130-
TorHoit xemoctparurpapuu (¥Sr/3°Sr = 0,70740-0,70748). HoBble HaHHbIE MO3BOISIOT YTOYHUTD
BpeMs CeiIMEHTAIMI KapOOHATHBIX 0CaJKOB, HAYMHAIOIINX BEeHJ-KeMOpuIiicKuit stam popMupoBa-
HuA TyBuHO-MoHronbckoro Maccua. bubmmorp. 35 Hass. V. 7. Ta6r. 2.

Kniouesvie cnosa: Pb-Pb Bo3pacT, n3BeCTHAKM, BeH]|, arapMHIONIbCKasA CBUTA, TyBMHO-MOHIO/Ib-
CKIIT MacCUB.
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The article discusses in detail the possibility of using the Pb-Pb method to date Neoproterzoic car-
bonates. The Pb-Pb method has been used to date the limestone of the Agarin-gol Formation. The
U-Pb system was studied in carbonate samples which conformed to the geochemical criteria of re-
tention (Mg/Ca, Mn/Sr, Fe/Sr and 87Sr/36Sr) and have undergone a step-dissolution procedure. In
206p/204ph—207Ph/204Ph coordinates, the age of the Agarin-gol limestone is to 621+93 Ma, MSWD=1.3.
This age is consistent with the Ediacaran age established on the basis of the Sr isotope chemostratig-
raphy (¥Sr/%Sr = 0.70740-0.70748). New data allows for the specification of the sedimentation age of
carbonate sediments, which is Vendian-Cambrian stage of the Tuva-Mongolian Massif. Refs 35. Figs 7.
Tables 2.
Keywords: Pb-Pb age, limestones, Ediacaran, agarin-gol formation, Tuva-Mongolian massif.

BBengenne

BospacT ocafjouHBIX OO MMeeT BasKHOE 3Ha4YeHMe Ipy pacuidpoBke MCTOPUU
¢dbopMMpoBaHMA OCaJOUHBIX OACCEIHOB, IPOBEIEHNs PETMOHAIbHOI KOPPE/IALNA U pe-
KOHCTPYKIIMM TeOfMHAMIYeCKOll 0OCTaHOBKI. B O0nbIIMHCTBe CTydyaeB ompeneneHye
BO3pacTa 0CaJJ0YHbIX IIOPOJ, IPOBOAUTCA C MIOMOILBIO 11aJIeOHTOTOTMYECKIX UCCIeN0Ba-
HUJ, a TakoKe KOCBEHHBIMM METOflaMyl — JaTUMPOBaHMEM IIPOCIOEB BY/IKaHUTOB, IIPO-
PBIBAIOIINX MarMaTUYeCKVX TeJl 1 JeTPUTOBBIX IVPKOHOB [1]. B mocienHme rogst ctaHo-
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BUTCS NONY/IAPHBIM Re-Os M30TONHBI METOJ, OFHAKO C ero IIOMOIIBI0 MO>XKHO OIpefe-
JIATH BO3PACT TONIBKO T€X OCAJOYHBIX IIOPOJ, KOTOPbIe COfep>KaT 60/IbIIOe KOMNIECTBO
OpraHMYecKoro BerecTsa [2]. B Tom cydae ec Mbl MMeeM JeJI0 € CYIeCTBEeHHO Kap6o-
HATHOJ TOMILEN, OIpefeneHye Bo3pacta BoaMoxHo U-Pb n/wmu Pb-Pb metomom [3-12].

Kap6oHaTHBIe NOPOABI CIOCOOHBI COXPAHATh M3OTOIHO-TEOXMMMYECKNe Xapak-
TEPUCTUKM C MOMEHTa OCaJKOHAKOIUIEH), YTO OTKPBIBAeT BO3MOXKHOCTDb IONTy4eHNUs
reOXpOHOIOrNYecKoit nHpopmanyu. Mopckre KapOOHATHbIE OCA/IKM XapaKTepU3YIOT-
Cs1 OTHOCUTEZIbHO BBICOKOJT KOHIeHTpanyeit ypana (ot 0,1 5o 3 MKI/T) M OYeHb HU3KOI
KOHIleHTpanuit cBuHna (okono 0,001 MKr/T), 4TO JieflaeT UX MOTeHIMaIbHO TPUTOHBI-
MU [/ ONy4eHns crpaturpadudeckn sHaunmoro U-Pb u Pb-Pb Bospacra [3, 11]. IIpn
3TOM B [IEPBOM C/Iy4ae BBIYMCIIEHNE BO3PACTa BOSMOXKHO B KoopauHarax 2°Pb/2%4Pb—
2381J/204Pb, a Bo BrOpoM — 20°Pb/2%4Pb—207Pb/24Pb [13]. B ciyuae ocamouHbix Kap6o-
HATHBIX IOPOJ, UcHonb3oBaHme Pb-Pb merona nmonyyaer npenmyiectso Hag U-Pb, Tak
KaK HeJlaBHee Ilepepacipefie/ieHne CBUHIIA ¥ ypaHa He CIOCOOHO M3MEHNUTD M30TOIIHBII
COCTaB CBUHIIA, & CTIEfIOBATENBHO, M TOBNIMATh Ha KavecTBO Pb-Pb msoxpowsr. Borumc-
naemblit Pb-Pb BospacT oTBeuaeT BpeMeHN paHHero AyareHesa, 61M3KOr0 K BO3pPacTy
CeVIMEHTAll!!, B TOM C/Iy4ae, eC/IU IIOPOJbl He IOABEPrajNCh CYLeCTBEHHBIM SIINTe-
HeTHYeCKUM U3MeHeHVAM [4, 6]. [lna ot6opa 06pasioB, MMHIMAIbHO IOABEPTIINXCS
BTOPUYHOI NI€PEKPUCTAIIINZALNY, IPUMEHAETCA METOAMYECKNUI ITOAXO, BK/IIOYAIOIINI
B cebs: 1) meTporpadmyecknit aHaaus, 2) reOXMMUYECKOe M3ydeHue, 3) OIpefeneHye
M30TOIIHOTO COCTaBa CTPOHLMA B KapOoHarax u 4) Mpoleaypy CTYIEeHYaTOro pacTBO-
PeHus [Isl yaaneHns BTOPUYHbIX KapOoHaTHBIX das [5, 6, 11, 14, 15].

Kap6oHaTHbIe IOPOJbI IPEACTABIIAIT COOO0I JOCTATOYHO C/IOKHBIE OOBEKTHI /IS
nposefiennsa Pb-Pb maTupoBanms, Tak Kak cyljecTByeT BecbMa He6O/IbIIOE KOMMYECTBO
IOKeMOPUIICKMX KapOOHATHBIX (opmanmii, He 3aTPOHYTHIX KAKUMU-TNOO ITOCTCEHM-
MEHTALOHHbIMI M3MEeHeHMAMNU. B 9Toil cTaTbe HaMU IIpeNCTaBIE€HbI BO3MOXKHOCTM
reOXpOHOIOTMYECKOTO U3yYeH Vs JOKeMOPUIICKIX U3BECTHAKOB arapyHIONIbCKOM CBUTHI
CesepHoit MoHronmum. 9Ty CBUTY BII€pBble BbIEMWIN U AeTanbHo ommucamm A.C.Iub6-
wep u . bar-Upaspyit (1990) B BepxoBbax p. MypsH npu ciuanauu ¢ p. Arapus-Ton.
Kap6oHaTHbIe OT/IOXKEHMS CBUTBI IMEIOT MOIIHOCTD 0K0710 1000 M 1 IIpefiCTaB/IeHbI IIpe-
MIMYIIECTBEHHO MAaCCUBHBIMU YITIEPOAUCTBHIMU M3BECTHAKAMU. B TEKTOHMYECKOM OT-
HOIIIeHNM KapOOHATHbIE MOPOJbI aTapMHIONIBCKO CBUTBI CTIArAlOT BEH[|-KeMOpPUIICKMit
ocafouHbIil 4yexon TyBrHO-MoHronbckoro Maccuba. KapOoHaTHbIe OT/IOKEHMsI arapyH-
TO/IbCKOJI CBUTBI HAKAIUIMBAINCh B CHOKOIHOM 0OCTAHOBKE OTKPBITOTO METKOBOJHOTO
menbda Mpy MUHUMATBHOM IIPUBHOCE TEPPUTEHHOTO MaTepuasa, M03ToMy 06/10MoY-
Hble IIMPKOHBI (PacIpoOCTpaHeHHbIe MITHEPA/Ibl-TeOXPOHOMETPbI) II0Ka He 0OHAPYKEeHBI
B 9TUX IIOPOJjaX. B OT/IOXKEHMAX CBUTBI TaKXKe IIOKa He HalifIleHbl I0CTOBepHbIe HAXOKI
pyxoBogseit ¢payHbl. Takum 06pa3oM, eMHCTBEHHBIM pellleHreM Ipo6eMbl BO3pacTa
arapyMHTONbCKUX OTIOXEHNII ABAETCA M30TOITHO-TEOXVIMIYECKOEe VI TeOXPOHOIOTIYe-
CKOe M3y4eHye KapOOHATHBIX HOPO,.

Teonmormueckuii 0630p

Tepputopuss MoHTonMMy oxXBaTbIBaeT CPEAVHHBIN OTpe30K LleHTpanbHO-A3MATCKOTO
CKJIa[iYaToro Iosica, pasMemyaonierocss Mexxny Cubupckoit u CeBepo-Kurarickoit miaT-
¢dopmamMu. ITOT IOSAC pefCTaBIAET COO0II CIOKHOE ITOKPOBHO-CK/IAYaTOE COOPYKEHIe,
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Puc. 1. Tlonoxenne TyBuHO-MOHTONBCKOTO MaccuBa B cTpykType Llen-
TPa/IbHO-A3MaTCKOTO CK/Ia[4aTOro IIosAca

06beMHsAIOIee HECKOMIBKO KaJIeOHCKMX U TePLVHCKMX CK/TaI9aThIX 30H, KOTOPBIE B CBOIO
odepesib 06paMIIAIOT TOKeMOpuUIicKye 6/10KM ¢ KpUCTa/mieckKuM ¢pyHaamenToM [16-19].

Cpeny caMbIX KPYIHBIX JOKeMOpuitckux 6710koB CeBepHoit MOHronmmm B cOBpe-
MEHHOII CTPYKTYpe BbigensaeTcs TyBuno-Monronbckuit Mmaccus (puc. 1). Teonmornyeckas
VICTOPYUSI MacCuBa pasje/ieHa TeKTOHNYEeCKMMI COOBITYAMM Ha TPY 3Tala — paHHeOail-
Kanbckuit (1000-800 mH net), mo3pHebarikanbckuit (800-600 MIH JIeT) U paHHeKase-
mouckuit (600-490 mnu net) [17, 18]. TlepBble 1Ba 9Tama BKIOYaNu B cebs 06paszoBaHe
¢dynpamenTa TyB1rHO- MOHTO/IBCKOTO MacCUBa B Pe3y/IbTaTe KO/UIM3NUM O3THeapXeiCKIX
KPUCTA/UINYECKNX TTOPOR [apraHckoro 6/10ka, BYJIKAHUTOB CapXOVICKOI CEpUU U HOPOT
0(pMONMNTOBBIX KOMIUIEKCOB M OCTPOBHBIX AYT Ha pybexxe 800 maH yeT u 600 MIH et
(17, 18]. PaHnHeKa/Ie[OHCKMII 9TAIl XapaKTePU3yeTCsl HAKOIUIEHMEM BeH/I-KeMOPUIICKOTO
KapOOHATHOTO YeX/Ia B YC/IOBVAX IIACCUBHO KOHTMHEHTAIbHON OKpanHbl [18, 20]. IIpnu-
CYTCTBME BeHJ-KeMOPUIICKMX OT/IOKeHMUI IUIaT(OPMEHHOrO THUIIA SIBJISIETCS IJIABHBIM
KpUTepyeM, KOTOPBIN JIEKUT B OCHOBE BbifieneHNs TyBiuHO-MOHTOIbCKOTO MacchBa Kak
CaMOCTOSATEIBHOTO CTPYKTYPHOTO 37ieMeHTa [21-24]. OTnoxeHns BeHga-KeMOPUA B pe-
TMOHe JeTa/lIbHO M3Y4eHbl, TaK KaK COfiep>kaT MecTopoxxaeHus ¢pocdopuros u 60kcu-
TOB, OJJHAKO BOIIPOC O BO3pacTe 3TUX TOJII IO CUX IOp He pellleH. BepxHue ropiu3oHTbHI
BeHJI-KeMOPUIICKOTO YeXyIa COep>KaT OCTATKU PaHHEINa/neo30iiCKoll (ayHBbl, TOrja Kak
HYDKHIE JIMIIEHBI JOCTOBEPHBIX OKAMEHEIOCTEN U MX II0JIOKEHME B pa3pese 0CaZlOIHOrOo
JexsIa ocTaeTcs HesICHBIM [ 18, 20]. Takum 06pa3oM, yTouHeHe BpeMeHY Hadajia popMim-
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Puc. 2. Teonornyeckoe crpoeHme TyBuHo-MoHronbckoro Maccusa (1o [18])
U HOJIOXKeHNe U3YYeHHOTo paspesa. 1 — Cubupckas mwiatdopma; 2 — TeppureH-
HBble TTOPOJbI OKMHCKOJ CepyuM U XajiCyMHCKOI CBUTDBL; 3 — BEHJ-KeMOPUITCKMit
KapOOHATHbII 4exo1T; 4 — BepxHepuelickas ByJTIKaHOT€HHAs CapXoiicKas cepus; 5,
6 — puderickrie oGUOMNTDI U ByIKAHOTEHHBIE OPOJBI AYHXXYTYPCKOr0 KOMIITEKCa;
7 — BepXHeapxejiCKye TPaHNTO-THeIIChl [apraHcKoil IIbIObL; 8 — TOHAIMUTBI CyM-
CYHYPCKOTO KOMIIIEKCa; 9 — puderickue KapOOHATBI MPKYTCKOI CBUTDI; 10 — 110-
TIO>KEHNE VI3Y4E€HHOTO paspe3a arapyMHIO/IbCKOM CBUTHI.

pOBaHMs KapOOHATHBIX OT/IOXKEHUIT B IIpefenax TyBrHO-MOHTOTBCKOTO MacCKBa 0 CUX
TIOP OCTAETCS OJHOI 13 aKTYaTbHBIX IPOO/IeM.

IloxemOpuiickie KapOOHATHBIE OTIOKEHNUS YeX/Ia B I0r0-3aIaHOil KpaeBoil 4acTu
TyBuHO-MOHTONIBCKOTO MaccuMBa KapTUPYIOTCA B MypaHCKON CTPYKTYpHO-(aliaib-
HoI1 30He 3amazgHoro ITpuxy6cyrynps (puc. 2) B COCTaBe arapyMHIOIbCKOI (MyPIHCKOIL)
cBuTHl [25]. CTpaToTUNMYecKnii pa3pe3 arapyHIOIbCKON CBUTHI NMeeT MOITHOCTD OKO-
10 1000 M 1 pacuieHsAeTCs Ha BoceMb Iadek (puc. 3). Paspes cBuTHI HaunHaeT nmavxa I
(110 M) YepHBIX TOHKOIUIMTYATBIX PUTMIYHO-C/IOMCTBIX METKOKPMCTA/INYECKUX YITIe-
POINMCTBIX N3BECTHAKOB, COIVIACHO 3aJIETal0Ias Ha TEPPUTEHHBIX IIOPOJIaX XalCyMHCKOM
cBUTHL. [InMTYaThle M3BECTHAKM IEPEKPBIBAIOTCSA ManmoMoLHo madkoi II (25 m) men-
KO3EPHUCTBIX CIIOfMCTBIX IIECYAaHUKOB, aJIEBPO/IMTOB ¥ YEPHBIX apIU/UINTOB, KOTOPbIE
BBIIIIE TI0 pa3pe3y CMEHAITCSA MOIIHON KapOoHaTHoU maukoit IIT (415 m). ITocnepusas
BK/IIOYAeT B ce0s YepefjoBaHMe YePHBIX TOHKOIUIMTYATBIX U TEMHO-CEPbIX CPeJHeIUINT-
YaThIX KPUCTA/UIMYECKMX M3BECTHAKOB C IPUMECHI0 TEPPUTE€HHOIO Marepuasna. Beiie
3ajeraeT nayka IV (60 M) 4epHBIX U cepbIX apIVUIATOB C IMH3aMU YePHBIX KPUCTAJUIN-
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Puc 3. I'eonornaeckuit npo¢uis o n1eBomy 6epery p. Mypan-Tor Bblire ycTbs p. XaicynH-
Torn (o [25]): 1-4 — u3BeCTHsAKM: 1 — MacCUBHBIE, 2 — YIJIEPOAUCTDIE, 3 — C IMH3aMU KpEMHEIT,
4 — 06710MOYHBI€; 5 — MeCYaHUKY, aJIEBPOJIATBI, APIV/UINTDL; 6 — BY/TKaHOT€HHBIE OPOAbL. To
JKe L puc. 4.

YeCKMX M3BECTHSIKOB, KOTOPasi mepeKpbiBaeTcst madykoit V (100 M) 4epHBIX MacCUBHO-
CTIOUICTBIX U IVIMTYATHIX KPUCTA/UIMYECKMX U3BECTHAKOB C JIMH3aMM YE€PHBIX KpPEeMHeIL.
OHM NOCTENEHHO CMEHSAITCA IepeciauBaHieM YEPHBIX IUIMTYATHIX KPUCTA/UIMYECKUX
u3BecTHAKOB mauyky VI (130 M) ¢ cCaHTUMeTpOBBIMM NIPOCTIOSAMM KpeMHell U TeMHO-Ce-
PBIMU MaCCUBHO-C/IOUCTBIMU KPUCTANIMYeCKUMU u3BecTHsiKamu madku VII (105 m),
IMPaKTUYeCKN IUIIEeHHBIMY IIPOCTIOEB U IMH3 KpeMHell. Paspe3 cBUTHI 3aBeplIaeT Mayka
VIII (130 M) 4epHBIX YIIIEpPOAVICTBIX TOHKOIUIMTYATBIX KPUCTA/UINIECKIX VI3BECTHAKOB,
C IPOCNIOAMM I/IMH ¥ KpeMHell B BepXHell YacTH, KOTOPasl COINIaCHO NepeKphIBaeTcs BYI-
KaHOT€HHO-TePPUTE€HHBIMY TOPOJAMM Xy>KUPTYNHCKON CBUTBHI.

CrparurpadndyeckyM aHaJTIOrOM XallCyMHCKOII CBUTHI B 3aIIaJIHON ¥ CeBepo-3ama-
HOIT KpaeBoll yacTy TyBuHO-MOHTOIBCKOTO MacCUBA SABJIAIOTCA TePPUTEHHBIE ITOPOJDI
OKMHCKOJ M XYTEMHCKOJ Cepuil, BO3PAcT KOTOPBIX COOTBETCTBYET IIE€PBOI ITOIOBMHE
pudest [26]. AHaIOroM Xy>KUPTYUHCKON CBUTHI AB/ISIOTCS KPEMHUCTO-KapOOHATHO-BY/I-
KaHOTeHHbIe OTJIOKeHMs 4aXbIpTONICKoil cBuUTh CaHrmieHa [25], Bo3pacT KOTOpoil He
[peBHee HIDKHEro KeMOpusi. I/t epeuncieHHbIX OT/IOKEHMIT arapyHTO/IbCKOI CBUTBI
OTCYTCTBYIOT 00OCHOBaHHBIE I1aJIEOHTOIOTMYECKYIe Y TeOXPOHOIOINYECKIe JAHHBIE, YTO
MO3BOJISIET OTPAHMYNUTD BpeMsI CeIMEHTALMY Ha3BaHHbIX OTII0KEHMI B IIMPOKOM BO3-
PacTHOM MHTepBasie OT pudes T0 HIDKHETO KeMOpIsL.

Ocnosp1 U-Pb/Pb-Pb meTona onpenenens Bospacra

O6pasoBaHne cTaOMIBHBIX M30TONOB CBYMHIIA IIPY pacliajie ypaHa sIB/ISIeTCs OCHO-
BOJ1 I7151 BaYKHBIX METOZOB OIpefle/IeHN s BO3PACTa, B KOTOPBIX MCIIO/Ib3YIOTCA HE TONIbKO
IpeBpallleHle YpaHa B CBMHeEL], HO TaK)Ke paclaj MPOMeXXYTOYHBIX JOYePHUX IPOAYK-
TOB U 3aBUCAIAsA OT BPEMEHY 3BOJIIOLVIA OOBIKHOBEHHOTO CBMHIIA [13, 27].
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B npupone Bcrpeyaotcs Tpu usotomna ypana — 238U, 23U, 24U ¢ pacnipocTpanen-
HOCTBIO 99,3, 0,7 1 0,005 % COOTBETCTBEHHO, 1 YeThIpe U30TOMA CBUHIA — 204Pb, 20°Pb,
207pb, 208ph ¢ pacnpocrpaneHHocTbIO 1,5, 23,6, 22,6, 52,3 % [28]. Bce usoronsl ypana
paguoakTuBHbl. Pacmap 2*U HaumHaeT Tak HasblBaeMbIli YPAHOBBI PsAfl, KOTOPBIN
BK/IIOYaeT B ce6s1 24U B KadecTBe IPOMEXYTOYHOTO JOUEPHETO IIPOAYKTA 1 3aBepIIAeT-
cs1 crabunpbiM 2%Pb. Pacriag 235U 06pasyeTr aKTMHUEBDIIT PsJi, KOTOPbIIl 3aBEPIIAETC
crabunbubiM 27Pb. 298Pb sBnsercs npopgykroMm pacnaga »2Th, a 2“Pb nepapmorenHsiit
¥l VICTIOJIb3Y€eTCsI B Ka4eCTBe CTaOMIBHOTO M30TOIA CpaBHeHust [13, 29].

151 TOrO YTOGBI IATUPOBATH TIOPOJIBI (MUHEPAIBI) IPOBOUTCS aHA/IN3 CEPUM KOT€-
HETUYHBIX 00Pa3LoB. BbIuncieHre Bo3pacTa 110 pe3y/ibrataM aHajn3a BO3MOXKHO, €CTn
reoXMuYecKas MCTopus 0OpasoB OTBedYaeT CAeAyOWMM ycnoBuaM [11]: 1) mopopst
(MuHepabl) 06pa3oBaIUCh B OFHO U TOXKe BPeMst t; 2) Py KPUCTA/UIM3ALUN OHU 3aXBa-
TN PasiNYHOe KOMMIECTBO OOBIKHOBEHHOro Pb enmHOro n3oTomnHoro cocrasa; 3) Ha
IPOTSDKEHNUM CBOETO CYI[eCTBOBAHMSI 0OPA3Iibl COXPAHSIIICH KaK 3aMKHYThI€ TeOXVMMI-
YeCKe CUCTEMBI, T. €. IOMUMO PafOaKTHBHOIO Pacla/ja He IIPOUCXOAUIIO KaKOro-6o
npuBHoca mn BeiHoca U n Pb.

B saMKHYTBIX cucTeMax pacnazn U B Pb omncbiBaeTcs ypaBHEHUAMN:

206 p}y =238 U(eﬂst -1), (1)
207 Pb _235 U(e’lst _ 1)’ (2)

r7ie g, \s — KOHCTaHTbI CKOPOCTH pafinoakTUBHOro pacnazga »**U n 2°U cooTBeTcTBEH-
HO; t — BpeMsl, IpOLIeflee [OC/Ie TOro, KaK MIHepaa 00pa3oBajl 3aMKHYTYIO CUCTEMY
1o orHoteHno K U, Pb 1 BceM MpoMeXyTOYHBIM ZOYepHUM IPOAyKTaM. Takum o6pa-
30M, U30TOIHBII COCTAB CBUHIA B MUHEPAIaX, COLEPXKAIUX YPaH, MOXKET ObITh BbIpa-
KeH B BIJie YPAaBHEHUIT:

206 Pb 206 Pb 238 U

ﬁ's —
204 p, | 204 Pb ) 204pp (e ~1), (3)
207 ppy 207 ppy 2357y
204pn | 204 * 30 (e* —1), (4)
Pb Pb : Pb

rae 206Pb/2%4Pb, 297Pb/2%4Pb, — usoTOMHbIE OTHOLIEHNS CBUHI[A B MUHEPAJIE BO BPeMs
anamusa; (2%Pb/?*Pb);, (*7Pb/?°*Pb);, — mepBuuHOE U30TOHOE OTHOIUEHUE Pb, BK/IIO-
9eHHOTO B MUHEPAJ BO BpeMs ero obpasosanus; 28U/2Pb, 23°U/?Pb, — usortonnbie
OTHOIIEHUS BO BpeMsI aHa/IN3a; A\g, \s — KOHCTaHThI pacniaja 228U, 2°U cooTBeTCTBEHHO;
t — BpeMms1, IIpoLIefiIIee IOCTIE TOTO, KAK MUHEPaa 06pasoBajl 3aMKHYTYIO CUCTEMY IO
otHomenno K U, Pb u Bcem IIPOMEXYTOYHBIM [JOYEPHUM IIPOAYKTAM [27, 29]. Vicionb-
3ys M30XpOHHBIe Ipadyueckye MeTOAbl OlpefeneHns Bospacra [13], B kooppuHaTax
207pb/204Pb—2>U/2%Pb n 206Pb/2**Pb—>8U/***Pb 91u ypaBHEeHMs IPECTABISIOT IIPS-
mbre many (U-Pb nsoxponst) Buja:

y=a+bx, (5)

TZie a ABJIAETCS TOYKOI IepecedeHNsA C OChI0 Y I COOTBETCTBYET IepBUYHOMY M30TOITHO-
My otHoueHuio Pb B mopoze (MuHepase), a b — TaHreHC yria HaKJIOHa IIPAMOI U3 KOTO-
POTrO MOXKET OBbITh BBIUNCIIEH BO3PACT f:
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. In(tgar+1)
—

Omnpenenuth BO3PACT TaK)Ke BOSMOXKHO, UCIIONB3Yst oTHOweHMst 207Pb/?%Pb, ¢ mo-
MOII[bI0 KOMOVHaMy ypaBHeHuit (3) u (4):

(6)

207 Pb /204 Pb— (207 Pb /204 Pb)l 235 U elzt -1
206 Pb /204 Pb— (206 Pb /204 Pb) = 238 U X eﬂ.lt -1 >

(7)

rae oTHoweHe 23°U/?38U npencrapisier co60it KOHCTAHTY, PAaBHYIO B HACTOsIIee BPEMs
1/137,88 nst Bcex 00paslioB ypaHa C HOPMA/IbHBIM M30TOIIHBIM COCTABOM Kak e,
Tak ¥ JIyHBI, 1 MeTeOpUTOB. VICK/IIOUeHMe COCTaBIsAeT YpaHOBOE MecTOpoXxeHre OKIIo
B AdpuKe, KOTOpOe IPeACTaB/IAIO COOO0I IPUPOAHDI ATOMHBII PeaKTop, JeiiCTBOBAB-
it oxono 1,8 mpg et Hasax [29]. Ecmu npoanannsupoBath OZHOBO3PACTHBIE IIOPOJIBI
C OfJTHAKOBBIMY Ha4a/IbHBIMI OTHOLIEHVSIMI M30TOIIOB CBMHIIA, TO OHU 0Opa3yIoT Ipsi-
MyI0 TMHUIO B KoopanHarax 27Pb/204Pb—20Pb/2%4Pb (Pb-Pb nsoxpomny), TaHTeHC yria
HAK/TOHA KOTOPOII TO3BOIsIET PACCUMUTATD BO3PACT.

Ons metomos U-Pb n Pb-Pb matupoBanus 00BIYHO MCIIONB3YIOTCS MOPORBI MU
MIHepasIbl, KOTOPbIE YCIOBHO MOXKHO Pasfie/InTh Ha TPY IPYIIIBI C PA3INIHBIM COOTHO-
IIeHVeM KOHIIEHTPaLMil ypaHa U 3aXBa4eHHOTO IEePBUYHOTO CBUHIA [3]: 1) MuHepasbl
¢ U/Pb = 0 (cynbcuppl, moeBbIe MIIATh), KOTOPbIe IPAKTUYECK) He HAKAIUIMBAIOT ypa-
HoreHHOTO Pb 11 moaromy, kak paBuso, COXpaHsOT IEPBUYHBII M30TONHBIT cocTaB Pb
CO BpeMeHU MX 00pasoBaHMs (KpUCTA/IM3aLUN); 2) MUHEPATIb, XapaKTepU3YIOLMecs
BbIcoKUM (710 10°) oTHOMIeHUeM U/Pb (Takme Kak UMpKOH, cheH, MOHALNUT); 3) TTOPOMIbI
u MyuHepansl, U/Pb oTHoIIeHNs B KOTOPBIX Jiexar B uHTepBase ot 0 5o 1000.

PaccMoTrpeHHBIe B HacTosLIell paboTe KapOOHATHbIE IIOPOJBI ATAPMHIOJIBCKOI CBU-
TBI OTHOCATCA K TpeTbeit rpymme. [lupokuit auanazon sHadeHuit otHomenus U/Pb pe-
NaeT UX yROOHBIM MaTepuaioM I/Is JaTUPOBaHMSL.

Tak Kak BaKHBIM YC/IOBUEM ISl IIOJTy4eHUsI KOPPEKTHOTO 3HAUEHNs BO3PACTa sIB-
JISIETCST COXPAHHOCTD M30TOMHO-T€OXMMMYECKOI CUCTeMb, [/I BBIABIEHNS 00OpasoB
KapOOHATHBIX IIOPOJL C HaMeHee 3aTPOHYTOI BropuuHbiMY usMeHeHusiMu U-Pb cucre-
MOJI TIPOBOAMIICSI CTPOTMII OTOOP, BKIIOYAIOIUIL B ce0sl: meTporpaduueckoe MCCIeno-
BaHMe, B XOfle KOTOPOTO OTOPAKOBBIBAINCH 00pasIibl KapOOHATHBIX OPOJ, ITOABEPIIIN-
ecsl 3HaYMTeIbHBIM BTOPMYHBIM IIpeoOpa3oBaHMsAM (Hamu4ye BTOPUIHBIX IPOKUIKOB,
IepPeKPUCTAIIIN3ALNA); U3OTOIHO-TEOXMMIYECKYIO OLIeHKY COXPAaHHOCTY ITOPOJ Ha OC-
HOBE TeX JXe TeOXMMMUYIECKUX KPUTEPUEB, KOTOPbIe MIPUMEHSIOTCS IIpK BbIOOpe 00pas-
1I0B 711 Sr-M30TOIHOM XeMocTparurpadpun (orHomenus Mg/Ca < 0,024, Mn/Sr < 0,2,
Fe/Sr < 5,0); orHOmIeHue %Sr/8Sr ms cenexuym KapOOHATHOJI TeHepaLuy; CTyIleHYaToe
pacTBopeHie 06pasIioB A/ BbIsiBIeHMsI hpaKimit Hanbosee 060raleHHbIX TePBUIHBIM
KapOOHATHBIM MaTepuanoM [6, 9, 14, 15, 30].

M3oTOonmHO-reoxnMmieckast XapaKTepUCTUKa
Kap60HaTHbIX nmopoxn aI‘ap]/IHI‘OIIbCKOi[ CBUTDI

[Terporpadmueckoe mccnenoBanue KapOOHATHBIX IIOPOJ, 3 HECKOIBKIX ITaYeK ara-
PMHTO/IBCKOI CBUTHI (pUC. 4) IIOKA3ajI0, YTO OOIBLUIMHCTBO 00PasIioB XapaKTepU3yIOT-
Cs1 MAaCCUBHOW TEKCTYPOI M CIIOXKEHBI CpefiHe- ¥ MEeTKOKPUCTA/UINIECKUM KaIbIIUTOM
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Puc. 4. CtpoeHne arapmHTONIBbCKON CBUTHI B paspese T.
Topxanur-Yna u Mecta oT6opa 06pasuoB. 1-6 — yclIOBHbIE
0003HaYeHNA KaK Ha PUC. 3; 7 — 06pasIbl /A M30TOIHO-Te0-
XPOHONIOIMYecKoro ucciegosanus. Coxpaujenus cBuT: Xc —
xXalicynHcKasg, X0k — XyKMPTYMHCKas.

¢ He6opIIOI (70 1-4 %) mprMechi0 067IOMOYHOTO KBaplia I YIIEPOAUCTOTO BeIeCTBa.
Kpemuuctsie mpocimon mauky VI mpenctaBisior co6oit GTaHNUT, CIOXKEHHBI Xaiije-
MOHOM, KBapIeM, eqMHNIHBIMI 3epHaMM Kanbiuta u nupurta. O6pasisl, 0TOOpaHHbIE
n3 maukn 11, comepskaT 60/bIII0e KOMMYECTBO MPOXKIMIKOB BTOPMYHOTO KBapIla ¥ MIMEIOT
MUKPOC/IaHLIEBATYIO TEKCTYPY.

[/1s1 U30TOMTHO-T€OXPOHONIOTMYECKOTO UCCTIENOBAH ObIIO BHIOPAHO [IEBATH 0Opas-
L[OB 13 MAYKM PUTMUYHO-CIOUCTBIX METKOKPUCTAIINYECKUX YITIEPOAUCTBIX U3BECTHA-
KOB B OCHOBAHM} arapMHIO/IbCKO CBUTBL. BONBIIMHCTBO N3BECTHAKOB XapaKTepU3yeT-
cs1 HUSKuMu copepkanusamu Mg (< 0,3 %) u Mn (50-130 MKr/T), IOBBIIIEHHBIM COREP-
»xauneMm Fe (1030-2250 MKT/T) 1 O4€eHb BBICOKOI KOHI[eHTpauumeit Sr (2160-2730 MKr/T).
O6pasupl yHOBIETBOPSIOT TEOXMMUYECKMM KpPUTEPUSAM COXPAaHHOCTM, OTHOLIEHVE
Mn/Sr u Fe/Sr B Hux umxke 0,05 u 1,0, coorBerctBenHo. OtHowenne ¥7Sr/*Sr B nsyyen-
HBIX 3BECTHAKAX JIEKUT B Y3KuX npepenax 0,70740-0,70748 (Tabm. 1), 94TO TAKXKE YKa3bl-
BaeT Ha OTCYTCTBME SIUTeHeTNYECKOI IepeKpUCTaNIN3aALNA U fleflaeT UX NOTeHIIaIb-
HO npuropHeiMu i usydenus U-Pb cucremaruxu.

Xumnyeckass 06paboTka 0OpasloB IPOBOAMIACH IPY KOMHATHON TeMIleparype
B pacTBOpe COJIAHON KMCIOTHI PasHbIX KOHLleHTpauuii. Ha npensaputenpHoi cragun
HaBecka pactBopsinack B 0,03N HCI, uro nmo3Bommio ygamuts ot 2 10 4 % IOBepXHOCT-
HBIX 3arps3HEHMUIT M BTOPMYHBIX KapOOHATHBIX reHepaumit. [Jasee pacTBopeHume mpo-
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Ta6ﬂuua 1. VI30TOIIHO-TeOXNMIIeCKITe JMaHHbIC
oA NSBECTHAKOB aI‘apI/IHI‘OJ’IbCKOﬁ CBUTDI, CeBEPHaH MoHronus

O6pasen H(())g;:;:::le (i,/?’ l\f)l/f’ ;I\::l/’r M]I;(:‘,/I‘ Mn/Sr | Fe/Sr MII{(II‘);I‘ Mi?/r 87Rb/%Sr | 87Sr/36Sr
MA5-4 300 49 | 0,1 60 1030 | 0,03 0,5 | 0,16 | 2180 | 0,0002 0,70743
MA5-2 10 48 (0,1 | 130 | 1930 | 0,05 0,7 | 0,18 | 2730 | 0,0002 0,70742
A5-17 24 7,0 | 0,3 55 1810 | 0,02 0,8 | 0,26 | 2340 | 0,0003 0,70743
A5-14 20 6,2 | 0,2 | 80 1610 | 0,04 | 0,7 | 0,18 | 2160 | 0,0002 | 0,70748
A5-12 18 80| 02| 75 2250 | 0,03 1,0 | 0,09 | 2280 | 0,0001 0,70742
A5-11 15 16,6 | 0,1 | 60 1420 | 0,03 | 0,6 | 0,16 | 2380 | 0,0002 | 0,70747
A5-7 11 42102 | 70 1520 | 0,03 | 0,6 | 0,27 | 2410 | 0,0003 | 0,70740
A5-5 9 4,4 | 0,3 66 1550 | 0,03 0,6 | 0,19 | 2530 | 0,0002 0,70741
A5-3 7 6,7 | 0,2 | 50 1250 | 0,02 0,6 | 0,14 | 2240 | 0,0002 0,70746

I[IpuMevyaHMe. * — mONOKeHMe 06paslja YKa3aHO B MeTPaX OT OCHOBAHMUA KapOOHATHOIN IMauKIL.
CII — ponsa cunmKoK/IacTUYecKoil MPpUMecCH.

nomkanock B IN HCI o momHoro mepexoyia B pacTBOp KapOOHATHON COCTaBIIAOIIEN
Haseckn (¢ppakunsa ECC). Jona nepacrsopumoro B 1IN HCI cunnkarHoro ocrarka co-
craBua ot 4 mo 17 %. JlomomHuTenpHO s Tpex obpasuos (A5-5, A5-7, A5-14) 60

*Pb/Pb
35
30

obp. A5-7
obp. A5-14

| | 1

25 1 ]
o0p. A5-5
20 1 1 1 1
0 20 40 60 80 100

Jlons pacTBOpeHHOIO BelecTsa, %

]2 ]

Puc. 5. Bapnatuu otHowenust 2°Pb/?Pb B kap6oHaTHBIX (pakuusx
U3BECTHAKOB, aTApMHTONBCKON CBUTHI B 3aBUCUMOCTH OT JIOMV PACTBOPEH-
HOTO BeljecTBa. 1 — dpakuus L1; 2 — dpaxius L2; 3 — dpaxuus L3.
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IIPOBeJIEHO CTYIIeH4YaToe pactBopenue. [IpegBapuTeIbHO 0OpasLbl TAK)Ke PaCTBOPSIIICDH
B 0,03N HCI, B x0ofe yero B pacTBop Inepenuio ot 1-2% kapboHaTHOro BemjecTsa. [la-
Jee pacTBOpeHMe 06pasuos nposoannocs B 1IN HCI B Tpu cragum. B pesynbprare 65110
HOTy4YeHo IO Tpy $paxiyy st Kaxgoro obpasua (puc. 5). B mepsoit ¢ppaxuum (L1) co-
Iep>KaHue BellecTBa COCTaB/sIo oT 21 o 26 %, Bo BTopoit ¢ppaxiuu (L2) ot 21 fo 43 %,
B TpeTbeit ¢ppakuun (L3) ot 26 go 40 %. Jona mepactsopumoro B 1N HCI cunmuxaraoro
ocTarka coctaBuia ot 9 10 20 %. PacTBOp BbIjie/IleHHBIX KapOOHATHBIX (PpaKLmii enics
Ha [IBe Q/IMKBOTBI, OHA JI/IA OIIpefie/IeHNs M30TOMHOro coctasa Pb, gpyras mia onpepe-
nenus copepxkanus U n Pb ¢ mo6asnennem cmernannoro uupukaropa 23°U + 29%8Pb, s
Boigenenyst U mcnonb3oBanack akcrpakunonHas cmona UTEVA SPEC (Eichrom, CIITA)
B 2N HNOs, a g Boigenennsa Pb — nonoo6menHas cmona Bio-Rad 1x8 B 0,5N HBr.
Vsoromnsiii cocta Pb n cogepxanne U u Pb n3mepsanm Ha MHOTOKO/ITIEKTOPHOM Mac-
criekTpomerpe Triton TT ¢ Re-7eHTaMy MOHHOTO MCTOYHUKA B PEXUME OFHOBPEMEHHOI
perucTpanuy MOHHBIX TOKOB BCeX M30TOMNOB. [lapaMeTpbl M30XPOH BBIYMC/IAMNCD C UC-
nonb3osaHyeM nporpamMmmel ISOPLOT.

Copepxxanus Pb (0,6-1,5 mxr/t) u U (0,2-0,9 Mkr/r) (Tabn. 2) B KapOOHATHOI CO-
CTaBJIAIOLIEN M3BECTHSAKOB HEOOJIbIINE U COOTBETCTBYIOT CPeHUM 3HAYeHMSIM, O0bIYU-
HO IPUCYTCTBYIOLIVM B JOKeMOPMIICKMX KapOOHAaTHBIX Iopogax (06bruHo Pb = 1; U <
1 mxr/r). OtHOmEeHME 2°Pb/?*Pb B Kap6OHATHOIT COCTAB/IAIIEl 0OPA3IIOB U3MEHAETCS
ot 23,193 mo 28,506. Benuunua usmepennoro otHommenns 2°°Pb/?Pb B nepsoii dhpak-
LUV CTYIIEHYATOr0 PaCTBOPEHMA BapbupyeT oT 25,105 no 28,064, Bo BTOpoOII ppakiuy oT
25,519 mo 26,918, B TpeTbeit (bpaKuMM ot 24,702 g0 27,421. BeruncnenHoe 3HaYyeHe BO3-

Tabnuya 2. U-Pb aHanmuTu4ecKne JaHHbIE 1151 USBECTHAKOB arapMHIOIBCKON CBUTHI

Homep 9 U, Pb, 206p}y /204 207}, /204
o6pasia Opaxkuua | Jona dpakiym, % MKL/T MKD/T Pb/>*Pb Pb/**Pb
MAS5-4 ECC 91.7 0,2 0,6 24,050 15,882
MAS5-2 ECC 92,8 0,7 0,8 23,193 15,081
A5-17 ECC 90,4 — — 23,349 15,828
ECC 90,8 0,4 0,9 26,759 16,066
L1 20,2 — — 25,390 15,940
A5-14

L2 43,4 — — 25,519 15,959
L3 26,2 — — 25,746 15,955
A5-12 ECC 89,5 0,7 1,3 24,514 15,905
A5-11 ECC 79,9 0,5 1,5 23,747 15,831
ECC 92,5 0,8 0,9 28,506 16,105
L1 25,4 — — 28,064 16,044

A5-7
L2 21,7 — — 26,918 15,957
L3 32,1 — — 27,421 15,003
ECC 92,5 0,6 1,0 25,038 15,934
L1 22,4 — — 25,105 15,910

A5-5
L2 25,3 — — 25,833 15,977
L3 29,9 — — 24,702 15,892
A5-3 ECC 89,7 0,3 0,6 24,495 15,892

ITpumeuanue. ECC — kap6onarHas cocrapysonas 06pasnos; L1-L3 — kap6oHarHble Gppaxunu,
HOJTy4eHHble CTyneHYaTeiM pactBopeHyeM B 1N HCl; mpouepk — HeT onpepenenuii.
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Puc. 6. Ipauk orHowenuit 297Pb/>*4Pb u 20°Pb/?*4Pb nj1s1 13BeCTHAKOB arapyHIOIbCKOI
CBUTBI U BBIYMC/IEHHBIIT BO3PACT 110 14 GurypaTuBHBIM TOYKaM KapOOHATHBIX (paKLUil u3-
BecTHsKOB: 1 — ¢ppakiusa ECC; 2 — ¢pakius L1; 3 — ¢pakuust L2; 4 — dpakims L3

pacTa 110 BceM BbifielleHHbIM (pakuusaM B koopanHarax 2%Pb/2%4Pb—207Pb/>4Pb pasHo
621+93 miH net, CKBO = 1,3 (puc. 6).

OG6cysKeHne pe3yIbTaToOB U BBIBOMBI

[Terporpaduyeckoe 1 reOXMMIYECKOe UCCIeTOBaHNEe KAPOOHATHBIX IIOPOJ arapyH-
TONbCKOM CBUTHI MO3BOMN/IO BBIABUTH 00pasIpl Hambosee IMPUTOHBIE IS M3Y4eHMA
U-Pb cucremsl. Takne 06pasiubl c/1araloT Mavyky yIJIepOAUCTHIX M3BECTHAKOB B OCHOBA-
HMJ CBUTBL. BbIOpaHHbBIe 00pa3iibl XapaKTePU3YIOTCA MENTKOKPYCTA/UINYECKO CTPYKTY-
poit 63 BUAMMBIX IPU3HAKOB BTOPMYHOI MepeKPUCTA/UIN3ALNA Y OTBEYAIOT T€OXUMMU-
9eCKMM KPUTEpUAM COXpaHHOCTH KapOonaros (Mn/Sr < 0,05, Fe/Sr < 0,5 m Mg/Ca <
0,024). He6onpiuve Bapuanym n30TOnHOro coctaBa ¥Sr/%Sr cBuperenscTBy0oT 0 BO3-
MO>KHOIl HeMI3MeHEHHOCTY 00pa3IioB KapOOHATHBIX IIOPOJ, YTO IO3BOJINIIO MX UCIIOND-
3oBarb i Pb-Pb matmpoBanmsa. s ompepeneHnss MHTEHCUMBHOCTY ITOCTCEAVIMEHTA-
1yoHHOI nepectporiky U-Pb cucTeMbl M3BeCTHSAKOB U BbIieNieHus ppakiuii Hanbomee
006OoraleHHbIX IIePBUYHBIM KapOOHATHBIM MaTepMasoM K HECKOIbKUM 0bpasiiaMm OblTa
IpyMeHeHa MeTOAMKA CTYIIeHYaToro pacTBopeHnA B 1N pacTBope CONMAHOIN KUCTOTBL

BoruncnenHoe 3HadeHne Pb-Pb Bo3pacTa /i1 M3BeCTHAKOB arapuHIO/IbCKO CBUTHI
paBHO 621+93 mnH net npu CKBO=1,3. bobIias norpetHocTb onpefesieHns Bo3pacTa
B IaHHOM CJTy4ae HaIpsIMYIO CBsI3aHa C HeOO/IbIIION BapMalyiell MI30TOITHOTO OTHOIIEHNS
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206pp/204Pb B o6pasiax ot 23,193 go 28,064. IIpu stom Huskas Benmmuraa CKBO mo-
Ka3bIBaeT, YTO M3y4eHHbIe 00pasIbl IPECTABIAIT COO0J KOTEHETUYHYIO CEPUIO I TIO-
3TOMY MOTYT OIpeJe/ATh BO3PACT M3BECTHIKOB. VI3BeCTHBI IIpUMEpHI cTpaTurpagumye-
CKJ 3HAYVIMBIX BO3PACTOB /I KAPOOHATHBIX IIOPOJ, B KOTOPBIX BapMalliyl OTHOIIEHNS
206pb/294Pb Gputu oveHb HeGombuIMMU. Hanpumep, B HauMeHee M3MEHEHHbIX Kaslblii-
Tax Heompotepo3sorickoi ¢popmanym Cere-Jlaroac bpasumum (Bospact 680 MiH. 71eT)
npu otHoteHuax 2%Pb/?Pb 19,413-28,136 norpemHocTs cocraBuia 50 maH et [5].
B xap6onarax ¢popmaruu [Tukenxay6 (Bospact 730 MiH j1eT), 3aeraolei Ha TUIIUTaxX
Kaiirac B FOxHoit Adpuke, orHomenue 2°°Pb/2%*Pb Bapbuposano ot 20,661 mo 27,302,
a IOTPEIIHOCTD cOCTaB/sIa 32 MiH et [10]. B panHenpoTepo30iicKuX ZOTOMUTAX TY-
nomosepckoit ceutbl Kapemun (Bospact 2090 miu net) ornomenue 2°Pb/?*Pb 6Gbito
B npepenax 17,127-23,340, npyu 5TOM HMOTPeNIHOCTb BO3pacTa cocTasisana 70 MJIH j1eT
[7]. B mepeuncIeHHBIX C/Iy4asX BO3pacT IO3JHEE MOATBEPXKAA/ICS IOMOTHUTEIbHBIMMI
C- 1 Sr-M30TOIHBIMY XeMOCTpaTurpadmdeckuMu koppenanuamu [31, 32]. Ipyrum npu-
MepOM MOTYT CITYy>KUTb M3BECTHAKU COPHUHCKOI cBUTHI Ky3Hellkoro Ajaray, B KOTOPbIX
ObLIM OOHAPY KEHBI CIUKY/IbI KeMOpuiickux ryook [33]. Illupokue Bapmaumm OTHOIIe-
Hus 2%°Pb/?%Pb B M3BeCTHAKAX 9TOI CBUTHI ONPERENIN HOBOIBHO HU3KYIO MOIPEN-
HOCTb IIPM BBIYMC/IEHMM BO3pacTa — 5 MJIH JIET, a CaMO 3Ha4yeHue — 523 MJIH JIeT —
COOTBETCTBOBAIO paHHeMy KeMOpuio [8]. ITorpeurnocts onpenenenus Pb-Pb Bospacra
U3BECTHSIKOB YIYHTYIICKOI CBUTHI b6aiikambckoit cepuu [Ipnbarikanbs 6b1a JOCTATOUHO
BBICOKOIT — 30 MIH sieT (Bo3pacT 560 MiH j1eT) [12]. OnHaKO NONTy4YeHHBII TO3IHEBEH -
CKMIT BO3pacT ObIT MOATBEPXK/IeH KaK Sr-XeMOCTpaTurpaduieckumy faHHbIMU [12], Tak
u U-Pb gatupoBkamy 06I0MOYHBIX [IMPKOHOB U3 9TOIT >Ke CBUTBHI [34].

Huskue orHomenus 2°°Pb/?“Pb B ocafjouHbIX KapOOHATHBIX MOPOAAX CBA3AHBI
¢ oboralieHreM 06pa3LioB ePBUYHBIM HEPAJMOreHHBIM CBUHIIOM WM YaCTUYHOI IIO-
Tepeil ypaHa B XOfje MX Fe0IOTMIeCcKOoil MCTOpMI. PemnThb 3Ty mpo6eMy U yIyqIIUTb pe-
3y/IBTAThI MICCIEOBAHMSA MOXKHO C TIOMOIIBIO TOTIOTTHUTEIBHOTO 0TOopa 06pasuos. Tem
He MeHee II0JTyYeHHble B HacTosAllell paboTe pesynbratel Pb-Pb natnposannsa xap6onar-
HBIX IIOPOJ, IPEACTAB/AT BaXKHYI0 NHPOPMALIMIO O BO3PACTe arapUHIO/IbCKOM CBUTBI
BBMJY OTCYTCTBUA a/IbT€PHATUBHBIX T€OXPOHOTOTMYECKUX JAHHBIX.

[TonyuenHsii Pb-Pb Bospact (621+93 MIIH 71eT) COBIIaiaeT C paHHEBEHACKUM BO3-
PacTHBIM MHTEpPBATIOM, YCTAaHOB/IEHHBIM Ha OCHOBE METOfja Sr-M3OTOIIHOI XeMOCTpaTH-
rpacduu (puc. 7). IlepBuutoe otHowenue 8Sr/%Sr B HanmeHee M3MeHeHHBIX 06pasLax ara-
PUHTO/IBCKOJ CBUTBI, YOB/IETBOPSIOIIVIX FeOXMMITIeCKIM KPUTEPUAM coxpaHHoCcTH Rb-Sr
crcTeM, TeXUT B ipefenax 0,70740-0,70748 (Tabmn. 1) u oTpaXkaeT 9T0 OTHOIIEHE B MUpo-
BOM OKeaHe B uHTepBaje 630-600 miu net [30]. Biuskoe nepsuanoe oraoutenue Sr/36Sr
(0,70706-0,70732) u Pb-Pb Bospact (620450 M/IH /1€T) MMEIOT M3BECTHAKU U TOTTOMUTHI
3a0UTCKOIT CBUTHI [35], crararolieii ocCHOBaHMe HOKCOHCKOI Cepuyl B CeBEPO-BOCTOYHOI
yactu TyBuHo-MoHronbckoro mMaccuBa. HaspaHHBIE OT/IOXKEHUA HIDKHMX TOPU3OHTOB
0cago4yHOro yexyta TyBMHO-MOHI0/IbCKOTO MacC/Ba MOTYT ObITh KOPpPeIMpOBaHbI ¢ Kapbo-
HATHBIMM OCaJIKaMJ IJaTaHOJIOMCKOJI CBUTBI, IIepeKpPhIBAIOLIell o3aHepu(eiicKue By/IKa-
HITHI J3a0XaHCKOJ CBUTBI B COCTaBe 0CA/IOYHOr0 YexyIa J[3a0XaHCKOro MMKPOKOHTIHEHTA.
Pb-Pb BO3PacCT M3BECTHAKOB B OCHOBAHMM 11araHO/IOMCKOI CBUTBI paBeH 632+14 MIIH fieT,
a epBuyHOe oTHoIIeHNe 3 Sr/%Sr B Hux Bapbupyer B untepsae 0,70676-0,70691 [9].

Takum o6pasom, nposegeHHoe Pb-Pb maTpoBaHye O3BONMNIO MOTYYUTD MIEPBYIO
IPAMYIO T€OXPOHONIOTUYECKYI0 XapaKTEPUCTUKY M3BECTHAKOB arapMHIONbCKOM CBUTBI
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7 B TOMMOTCKOM Beke paHHero kembpus (mo [30]). 1 — nmHus, oTpakaio-
1[as BApUALMU U30TOITHOTO COCTaBa St B okeaHe; 2—4 — oTHommeHne % Sr/8Sr
B HalMeHee U3MEHEHHbIX 00pasiax KapOOHATHBIX [OPOJ HIDKHIX TOPUSOH-
TOB BeHJ-KeMOpuiickoro yexya TyBuHo-Moronbckoro Maccua: I — arapus-
ronbckast cBuTa, 11 — 3aburckas csuta, III — naranonomckas csuta. Cokpa-
weHns Apycos: ND — HeMakuT-JanjbHCKUiA, T — TOMMOTCKMIL

Cesepnoit Monronuu. 1o 3T0ro, OCHOBBIBasACh TOJILKO Ha re0JIOTMYeCKUX JAaHHBIX, BO3-
pacTt KapOOHATHBIX OTIOXKEHMIT ATAPMHTOIBCKOT CBUTBI OIIPEETISIICS B IIMPOKUX IIperie-
Nax — OT BepxHero pudest 1o HIDKHero keMOpus [25]. B HacTosimee Bpems, onupasch Ha
nonydeHHyo Pb-Pb reoxpoHomorndeckyio oleHKY M yYUTbIBas Sr-M30TOIHYIO Xapak-
TEPUCTUKY, C/IeAyeT OTPaHNYUTh BPEMEHHbIe PaMKJ HAaKOIIEHNS KapOOHATHOIO Yexya
B MypaHckoit 30He TyBIHO-MOHTOIbCKOTO MacCKBa PaHHVM BEH/JOM (VI PAaHHVUM 31~
aKapueM, COIVIACHO MEXXYHapOIHOII IIIKase).

Asropsl 6marogaps A. K. Xynosero 3a BaykKHbIe 3aMeYaHNs, KOTOPbIe YIy4ILININ Py-
KOIIVICD.
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