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B ropusoHTax KapOOHATHBIX ITOPOJ YHCTAKOBCKON CBHUTHI TACEEBCKOM CEpHU B THITOBBIX pa3pe3ax fora
EHuceiickoro kpsbka oOHapyKeHa BBICOKOAMIUTUTY/HAs oTpuiareiabHas aHomainus 6'°C mo —11 %o V-PDB.
3uayenust 5'%0 (-2.7...—5.4 %o V-PDB) u nuronornueckre 0coOEHHOCTH KapOOHATOB MO3BOJISAIOT CUNTATh UX
MEePBUYHO-0CAI0YHBIMHU, & UX M30TOIMHbIE XAPAKTEPUCTUKH — OTPAKAIOLUIMMH HCXOAHBII H30TOIHBIN cOCTaB
Bo maneobacceiina. Herarusueiii akckype 8'3C B YHCTSKOBCKON CBHUTE MO CTPATHUTPapUIECKOMY MOTOKESHHIO
W aMIDTATYZe ONM30K K aHAJIOTHYHBIM M30TOITHBIM COOBITHSAM B BeHe ora CHOMPCKO# mraTgopMbl U COTIO-
CTaBJIsIeTCs ¢ I00AIBHON cpeHesnuakapckoi anomanueit [llypam-Bonoka. MakcuManbHbIH BO3PACT 0CAIKO-
HaKOIUICHHS] YHCTSKOBCKOIM CBHUTBI, HCXO/Sl M3 IAaHHBIX 1O OOJIOMOYHBIM IIMPKOHAM, COCTaBisIeT He Oonee 580
MJIH JIET, YTO IOJHOCTBIO COINIACyeTCsl C IMPEeKHUMHU OlleHKaMu Bo3pacTa coObitus Illypam-Bonoka. Bo3spact
OCHOBAHUSI TACEEBCKOM Cepuu, TI0 MONTyYEHHBIM JaHHBIM, He JpeBHee 600 MIIH JIET, 4TO MO3BOJISIET CYIIECTBEH-
HO YTOYHUTB KOPPEISIINIO BEHICKOTO KOMIIIEKCa B0 F0T0-3amMaaHoi okpanHbl Cubupckoit nnardopmsl. Pas-
JUYHBIN CTpaTUTpaduuecKuii 00beM OTIIOKEHUH CBUICTEIBCTBYET, UTO PA3BUTHIN 3716Ch KPaeBOH Mporub Hava
(opmMHpoBaThCs B pazHOE BpeMst (0T TEPMHHAIIBHOTO prQes 10 TO3IHET0 BeH ), 9TO 00yCIOBHIO €r0 CErMeH-
TUPOBAHHOE CTPOCHHUE.

Beno, s0uaxapuil, maceesckas cepus, anomanus [Llypam-Bonoka, C-xemocmpamuepagus, U-Pb oamu-
posanue 0010MouHbIX Yyupkonos, Cubupckas niamgpopma

VENDIAN TASEEVA GROUP, SOUTHWESTERN MARGIN OF THE SIBERIAN PLATFORM:
ISOTOPE, GEOCHEMICAL, AND GEOCHRONOLOGICAL DATA, AGE, AND CORRELATION

B.B. Kochnev, A.L. Proshenkin, B.G. Pokrovskii, and E.F. Letnikova

A high-amplitude negative 3'3C anomaly (=11 %o V-PDB) has been found in the carbonate horizons of
the Chistyakovka Formation of the Taseeva Group in the type sections of the southern Yenisei Ridge. The §'30
values (2.7 to —5.4 %o V-PDB) and the lithologic features of carbonates indicate that these are primary sedi-
mentary rocks and their isotope parameters reflect the primary isotope composition of the paleobasin waters.
The negative 6'3C excursion in the Chistyakovka Formation is close in stratigraphic position and amplitude
to similar isotope excursion in the Vendian strata of the southern Siberian Platform and to the global middle
Ediacaran Shuram—Wonoka anomaly. According to the data on clastic zircons, the age of the Chistyakovka
Formation is no older than 580 Ma, which agrees with the earlier estimated age of the Shuram—Wonoka event.
As follows from the data obtained, the age of the basement of the Taseeva Group is no older than 600 Ma. This
provides a more accurate correlation of the Vendian complex along the southwestern margin of the Siberian
Platform. The different stratigraphic scales of the sediments indicate that the marginal trough here began to form
at different times (from late Riphean to late Vendian), which explains its segmented structure.

Vendian, Ediacaran, Taseeva Group, Shuram—Wonoka anomaly, C-chemostratigraphy, U-Pb dating of
detrital zircons, Siberian Platform

BBEJEHUE

OTJIOKEHUSI TACEEBCKOM CepuH, paclpOCTPaHEHHBIE BJOJb IOro-3amagHol okpanHbl CHOMpPCKOH TuIaT-
(hopMBI, MIPENCTABIIAIOT 3HAYUTEIbHBI HHTEPEC B CBA3U ¢ HE(DTEra30HOCHOCTHIO MO3HETO TOKEMOPHS U KeM-
Opus sToro perruoHa [MenbHUKOB U 1p., 2012; TaceeBckas..., 2018]. IlepBoHayabHO BKIIOYEHHBIE B COCTAB
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aJlJIaHCKOTO sipyca HikHero kemOpus [CemuxatoB, 1962] oHH BIOCIEACTBUU OBUTH IETUKOM JTHOO YaCTHYHO
OTHECEeHBI K 0alKabCKOMY TOPU30HTY BEpXHEW 4acTu BepxHero pudes [XoMeHTOBCKUU U np., 1972; Pemre-
Hus..., 1983; endwmip, 1991]. Ctpaturpaduueckoe NoI0KEHUE ITUX TOJII ObUIO YTOUHEHO Tociie OypeHus
rIIyOOKUX CKBa)KUH JJIS1 pa3BeAKH MPUPOAHBIX yriaeBoaopoaoB B HiwkHem Ilpuanrapbe. Ctano oueBUIHO, YTO
TaceeBCcKas cepus sBJSETCS aHAJIOrOM HW)KHEH U cpelHel yacTH (HeNCKUM U TUPCKUI TOPU30HTHI) BEHICKOTO
0CaJI0YHOI0 YeXJia BHYTPEHHUX paiioHOB CuOMpckoit miardopmel [MenbaukoB, 1996; CoBetoB u ap., 1996;
Crparurpadus..., 2005; KouneB u ap., 2007]. BMecTe ¢ TeM npelcTaBlIeHU 0 BepXHEPUPESHCKOM BO3pacTe
TacEeeBCKOW CepUU MPOOIIKACT MPUICPKUBATHCS psifl uccienoBarenei [ TaceeBckas. .., 2018].

OTcyTCTBHE HAIEKHBIX MAICOHTOIOTHYECKUX W MHBIX JAHHBIX O BO3PACTE THX TOJII HE MO3BOJISIIO
JIETaIbHO KOPPEIUPOBATh UX KaK B MpeesiaX PErHoHa, TaK M COMOCTABIATh UX ¢ MoAapaszaeneHusIMu OO0meit
cTpaturpaduueckoil mkansl. HegaBHue naHHbIe 0 BO3pacTe 0OJOMOYHBIX IUPKOHOB U3 TACEEBCKOW CEpUU HE
PELIIIH B IOJHOM Mepe 3TH 331a41, XOTSI U TOATBEPANIN OTHECEHNUE e¢ K BeHy [AHTHnOBA, [Tommbaes, 2017;
Priyatkina et al., 2018]. Iloiy4eHHbIe HAMU HOBbIE H30TOMHO-T€OXUMUYECKHE U T€OXPOHOJIOTUYECKHE JaHHbIE
Jlalll BO3MOKHOCTb CYILIECTBEHHO CKOPPEKTHPOBATh MPEJCTABICHUS O BO3PACTE TACEEBCKOM cepuu, yTOUHUTD
PETHOHATIBHYIO KOPPEJSIMIO, a TakkKe TEeKTOHHYECKOE IOJIOKEHHE ATOro ocajoyHoro OacceilHa B oOwieit
CTPYKTYpe I0ro-3arnajgHoi okpanHsl CHOMPCKOTo KpaToHa.

CTPATUT'PA®USA 1 OBCTAHOBKH OCAJKOHAKOIIJIEHUA

TaceeBckast ceprsi B COCTaBE JICIIMHCKOH, YHCTIKOBCKOM W MOIITAKOBCKOH CBHUT BBIACISCTCS B OOHAXKE-
HUSX U B KOJIOHKOBBIX CKBaJKMHAX BIOJIb BOCTOYHOI OKpauHbl rora Enucelickoro kpsxa oT MpkuHeeBCKOro
BBICTYTIa Ha CEBEPO-BOCTOKE 10 OKpecTHOCTeH I. KaHck Ha tore (puc. 1). B rimy0okux ckBaxknHax AraneeBCcKoH,
HmOuHCKOi, bory4anckoit n apyrux miomaaeii aHaJoTH TaceeBCKOM CepHM MpociiexxnBaroTes emie Ha 100—
150 kM K BOCTOKY OT €CTECTBEHHBIX BBIX0J0B [CTpaturpadus..., 2005; TaceeBckas..., 2018]. Tunosie pas-
pE3bI cepur B HUOKHEM TeueHUH AHTaphl U ee MPUTOKOB (pexu Taceea, MpkuHeeBa) XOpOIIO U3yUeHbl U MHO-
TOKpaTHO omnucaHbl B Jutepatype [CemuxaroB, 1962; XomentoBckuii u ap., 1972; CosetoB, biaarosumnos,
2004; Crparurpacdus..., 2005; Taceesckas..., 2018].

AJIelIMHCKas CBUTA C Pa3MbIBOM M YIJIOBBIM HECOIJIAaCHEM 3aJleraeT Ha pa3iIMyHbIX OTJIOKEHUsAX pudes,
a B HanOoJIee IOKHBIX pa3pe3ax Ha rpaHUTaX KaHCKOTO KOMIDIEKCa paHHETO MPOTepo30s [ XOMEHTOBCKHUH U Ip.,
1972]. Onucannbie FO.K. CoBeroBbiM [2015] BOIM3U OCHOBaHMS CEpUH B CTpaToTHUIIE O p. TaceeBa TuaMHK-
TUTHI, TIO HAIIUM HAOJIOACHUSM, MPEICTABIIOT cO00H TEKTOHWYECKH Pa3IpoOJCHHBIC IUIACTHI TOJIOMHTOB
700 OMCTOCTPOMBI BHYTPH OCaIOYHON
MOCTIEI0BATEITLHOCTH aJIEBPOINIECUAHUKOB

o 94° B.A.
muImuHCKOW Tonm  pudest [[ocynap-
cTBeHHad..., 2009]. OHU HE UMEIOT OTHO-
IIeHUs1 K TACEeBCKOW CEepUU U HE MOTYT p. AHeapa
Bbllle

ckanbl pebeHb

B-1 O boryyaHbl
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Puc. 1. PacnipocTpaneHnue OTJIOKeHUH M
TaceeBCKoil cepum Ha 1ore Enuceiicko- -
ro kpsika [CocymapcrBeHHast..., 2009]  sgop9l
U T0JI0)KeHHe Ppa3pe30B KJIWYeBbIX S
pa3pe30B BeHJAA I0r0-3al1aHOI OKpau-

OTbIT'MHO
(o)

Taceesa

Hbl Cudupckoii naatgopMmsl. |1 Cnbupckast

p. Taceesa
1 — mportepo3oiickue oOpa3oBanusi Ennceiickoro g HUXe yCTbs .
KpsiKa; 2 — OTJIOKEHUS TACEEBCKOW CEpUM BEH/IA; p. Yconka 60

c.uw.
3 — danepo3soiickue oTioxeHus yexsia Cubup-

CKOM TIaTGOpMBbI; 4 — MOJOKEHHUE YITOMSHYTHIX
B TEKCTE Pa3pe30B U CKBAXKUH, BCKPHIBAIOLIUX OT-
JIOXKEHUS TACEEBCKOM cepuu (TUIOIMIAAN IITyOOKOTo
Oypenusi: b — Boryuanckas, A6 — AbakaHcKkas,
Um — WmOunckas, Ar — Araneesckas); 5 —
paiioHBI pacrpOCTPAHEHUS! BEHJCKUX OTJIOKCHUH,
yrHomsiHyThIe B TekcTe: 1| — Boporosckuii mporuo,

KpacHosipck

2 — Teiicko-Yanckuii nporud, 3 — 3amajHblit

ckioH baiikurckoi antenu3ssl (ckB. OneHYNMUH-

ckas-152), 4 — Hwxkuee Ilpuanrapse (ckB. Ara- 200 kM MpkyTck
neesckasi-4), 5 — pexu Anrapa u TaceeBa, 6 — — il
buprocunckoe Ipucasure, pexun Yaa u buproca; 96° B.A.

6 — MECTOIIOJIOKEHHE Pa3Pe30B, N300PAKEHHBIX
Ha puc. 3. |:|1 -2 |:|3 4 5 ‘ZA*"
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ir PSSt eT= Puc. 2. CBoaHast 1uTOJIOrHYecKasi KOJOHKA OTJIOKEHUH BeH/1a B CTPATO-
ost [T ——7 1] TUNHYECKUX pa3pe3ax TaceeBCKoOIl cepuu nmo pexam AHrapa u Taceesa.
= = i | — KOHIJIOMeparthl, 2 — IPaBEIMThI, 3 — MECYaHUKH, 4 — AJIEBPOJIUTHI, 5 — apTUILIUTHI,
% © A 6 — JOJIOMHUTBI, 7 — JI0JIOMUTOBBIE Mepreu, 8§ — OpeKYnpoBaHHbIC U3BECTHSIKH, 9 — Kpac-
g E e s 0 D - . HOIBCTHBIC OTJIOXKCHHS. I/IHI[CKCI)I CBHT: ir— HUPKHUHECBCKaAs, ost — OCTpOBHas, ChS — YHUCTA-
o m o o - o -
Z 0 AN KOBCKasl.
. o . .
g |o =)=
(=} (=) (=
" paccMaTpuUBaThCs Kak JIEJAHUKOBBIE OTJIOKEHUS BeHJa. Paszpes anemuHckon
£ RS CBUTBHl HAYMHAETCSI C CEPOLIBETHBIX 0a3allbHBIX KOHIJIOMEPATOB, KOTOPHIE
8 BBEPX I10 pa3pe3y CMEHSIOTCSI KPACHOLBETHBIMU KOCOCIOMCTBIMU MECYAHM-
() KaMm# U aneBposiutamu (puc. 2). UNCTSIKOBCKAs CBUTA 3aJieracT Ha aJIeIIHH-
§ = CKOU ¢ TMocTeneHHbIM mepexofoM. OHa clokeHa Yepe/IOBaHHUEM IUIACTOB
§ e ——— S 1 CEpBIX TMOJIMMHUKTOBBIX M KBapIIEBBIX MMECYAHUKOB, AJIEBPOJIUTOB U TEMHO-
k= — - - > 9, UBETHBIX APrUUIMTOB MOIIHOCTBIO OT MEPBBIX JI0 JECATKOB CaHTHMETPOB,
—— 1 [ o
LS K€ JI0 TIepBBIX MeTpoB. HemHorouncnenusie (H i TOPU3OHTHI
exe JI0 11e erpoB. Hemuorouncnennsie (e G6omee 10) ropuso
= e E:] 3 kapOOHATHBIX MOPOJ MOLIHOCTBIO OT HECKOJBKMX CAHTUMETPOB 10 0.7—
a — 4 1.0 M IpeACTaBIEHbI IMHACTBIME TOHKOCIOUCTBIMH, UHOTA OMOTAMUHH-
ot % TOBBIMH JOJOMHUTAMU U JIOJIOMUTOBBIMU MepreisiMi. MoIllakoBcKasi CBUTa
©  — o o o
% - | © 3ajeraer Ha YMCTAKOBCKOM COTJIaCHO, HO C PE3KOM JUTOIOrHYECKON TpaHu-
1] o
8 E g ULei. Kak u anemmHckas CBUTa, OHA CIIOKECHA KPaCHOLBETHBIMH, 4acTO KO-
5 — COCJIOMCTBIMM TECUAHUKAMHU U aJEBPOJUTAMHU C TMPOCIOSIMU TPABEIIUTOB.
o “—17 B xepHe IIy0OKUX CKBaKMH B OTJIOXKEHHSIX MOIIAKOBCKOM M YMCTAKOBCKOM
s <7] g CBHUT YacTO BCTPEYACTCS aHTHAPHUT B BUJE IpUMecH U npociioes [Kounes u
- > np., 2007; TaceeBckas..., 2018]. MomakoBckasi CBUTa ¢ HEOOJBIIHUM pa3-
©
5 /)9 wmbiBom [CoBetoB, 1977] nepekpriTa NecCuaHUKaMH M KOHIJIOMEpaTaMH pei-
I o
5 - KOJIECHOW CBUTHI, @ B CKBR)KMHAX OHA MEPEKPHIBACTCS NMEeCYaHUKAMU U TIIH-
e : HUCTBIMH JIOJIOMUTAMU KaTaHICKOM CBUTHL. OOIasi MOIIHOCTH TaCEEBCKOM
< 0 cepun coctasisieT okosio 1800 M B cTparoTure 1o pekam TaceeBa, cokparia-
sicb 10 300 M B caMbIX BOCTOYHBIX €CTECTBEHHBIX pa3pe3ax 10 pekaMm AHra-
o - . pa u Hpkuneesa, u BHOBb Bo3pacTaeT 10 500—600 M nanee k BOCTOKY, I'ie
PR-R; 200 m OHa BBIJIEJISIETCS B IITyOOKHUX CKBaykKMHaX [ XOMEHTOBCKHUH u Ap., 1972; Tace-

eBckasl..., 2018].

OOCTaHOBKHM OCAIKOHAKOIUICHUSI TACEEBCKOW CepUH B OOHAKEHUAX AETaIbHO PEKOHCTPYHPOBAHbI B pa-
oote KO.K. CoBeroBa u B.B. BiiaroBunosa [2004]. AnemiiHcKast CBUTa PEJCTABISCT COO0M IMKIMYHO YCTPO-
€HHBII KOMIUIEKC aJUTFOBUAJIBHBIX OTJIOKEHUW C Pa3IMYHON JUHAMHUKOM IMOTOKA, OTBEHYAKOUIUNA HU3KOMY CTOS-
HUIO YPOBHS MOpsi. BepXHsisl 9acTh anemuHCKOH CBUTH (POPMHUPOBATACh B 0OCTAHOBKAX NETBTOBON PaBHUHBI U
MapKHUpyeT Hayajuo TpaHcrpeccuu. UMCTAKOBCKask CBUTA OTJIarajach IIpU BHICOKOM CTOSTHUM YPOBHS MODs, a €€
OTJIOKEHHSI OTBEUAIOT PA3]IMYHBIM 30HAM IIeb(a, PEKOHCTPYHUPOBAHHAS TITyOHHA JUISI KOTOPBIX YMEHBINACTCS
CHU3Y BBEpX I10 paszpe3y. BepXHsis 4acTh YUCTIKOBCKOW CBUTHI OTHOCHTCSI K PETPECCUBHOMY TPEHILY, & MaKCH-
MyM PETpeccHy MapKHPYETCsl ajUlIOBHAJIbHBIMH OTJIOKEHHSIMH MOIIAKOBCKOM CBHUTHI. AHAJIM3 HAIMPaBICHHS
MaJICOTCUCHU N, U3MEHEHUI MOIITHOCTEH U TPEHIOB B OCAIKOHAKOIUICHUH MO3BOJISIET PacCMaTpUBaTh OTIIOXKeE-
HUSl TACEEBCKOM CEpUHM KaK TOJIIM, BBIIOJHSIIOMEH OOMMPHBIA KpaeBol Mporud, GopMUpPOBABILUICS BAOIb
I0ro-3anajHoi okpanusl Cubupckoro kparona. Ha paHHuX 3Tanax 3amoyiHeHus] Iporuda OCHOBHBIM HCTOYHU-
KOM KJIACTHYECKOTO MaTepHaja SBJUINCh 00JacTH JCHYIAallud BO BHYTPEHHHX YacTsIX KparoHa. HauwmHnas c
MOILIAKOBCKOT'O BPEMEHH UCTOYHHMK CHOCA, COTJIACHO 3aMepaM IajaeoTeueH i, pacroaraics BO BHEIIHUX KOJI-
JIM3UOHHBIX CTPYKTYpax K 3aIajay U Ioro-3anaay oT IpaHULbl KpaTOHA B COBPEMEHHBIX koopauHatax [CoBeToB,
1977, 2018; Bepaukosckuii u mip., 2009].

MuHuManpHBIA BO3pPACT TACEEBCKOM CEPUU OIPEIEIIETCS] HAX0IKaMH B BEPXaxX IMEPEKPHIBAIOIICH PEIKO-
JIECHOHM CBHUTBI HCKOTIAEMBIX CIIEOB Treptichnis i MEIKOPAKOBUHHBIX OCTATKOB B OCTPOBHOMW CBHUTE, TIOSBIISIO-
mmxcs B KoHIle Benna (<540 muH set Hazan) [Kounes, Kapnoa, 2010; Cosetos, 2018]. Kpome Haxo10k cTpo-
MaTOJHMTOB U MUKPO(DOCCUIIHIA, TPEACTABICHHBIX TPAH3UTHBIMH TAKCOHAMH C MIUPOKUM CTpaTHrpauIecKum
JIuarna3oHoM [XoMeHTOBCKU u ap., 1972; Ilaruneros, Kapnosa, 1983], B 4MCTAKOBCKON CBHUTE OMHCAHBI
OCTaTKH MUKPOOUANbHBIX KOJIOHUH U CXOIHOM IO MPOUCX0XkAeHUI0 mpodneMaTku [Liu et al., 2013], Taoke He
UMeIoLIHe cTpaTurpadguyeckoro 3HadeHus. OnyOIuKOBaHHBIC OIPEIEIICHIS a0COMIOTHOTO BO3pacTa Ui Tace-
eBCKOHl cepuu, nexauue B uHreppane 617—761 mun net [['yruna, Cunopac, 2001; Taceesckas..., 2018],
ObUTH BBITIOTHEHBI Rb-Sr MeTo10M 110 BaIOBBIM 00pa3iaM TITHHUACTHIX (hpaKIuii, MOITOMY HEKOPPEKTHO OTpa-
JKarOT BO3PACT ayTUTCHHBIX MIUHEPAIBHBIX (ha3 M HE MOTYT paccMaTpHuBaThCs Kak BamuaHble. UyTs Oojee ompe-
JICJIEHHO O BO3pacTe OTJIOKEHUI MOXKHO CyIUThH 110 pe3yJibTaTaM HPEbLAYIIEero H3yuYeHus 1eTPUTOBIX LIUPKO-
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HOB. Tak, /U1 MOIIAKOBCKOW CBUTHI B OOHAXKEHUSX M0 pekam AHrapa u TaceeBa yCpeJHEHHBIH BO3PACT caMOTro
MOJIOZIOTO KJIacTepa u3 Tpex 3epeH cocTtarisier S80 &= 26 MIIH JIET, @ BO3PACT €JAMHUYHOTO [IMPKOHA U3 aJICIINH-
ckoit ceutbl 609 + 12 muH net [Priyatkina et al., 2018]. Boctounee, B riry0OKuX cKkBaXHHaX AOGakaHCKOU ILIO-
11a]Id, MUHUMAaJIbHBIA BO3PACT IIMPKOHA U3 AJIEIIMHCKON M YUCTSAKOBCKOM CBUT COCTAaBJIsIET OKOJIO 635 MIIH JIeT
[AnTHnosa, [Tommbaes, 2017]. Takum 00pa3om, BO3paCT BCEW TACEEBCKOM CEPUM HA OCHOBE MPEIBIIYIIHX
JTAHHBIX MOKET OBITh OIEHEH B IOCTATOYHO MIMPOKKX Ipesenax — ot 610 mo 540 mutH jer.

MATEPUAJ U METOJIUKA UCCJEJTOBAHUN

['eoxuMuyeckre W M30TOIHBIC MCCIICOBaHUST KApOOHATHBIX OCAJI0OYHBIX TOPO MpoBeneHsb! 1Mo 20 00-
pasiaM U3 YUCTSIKOBCKOW CBUTHI B ABYX THIIOBBIX OOHakeHMAX (puc. 3, Tadu. 1). [locne pacnuioBku U3 BU3Y-
aJbHO HaMMEHee M3MEHEHHBIX Y4aCTKOB 00pa3iia HeOOBIIUM CBEPJIOM BBICBEPIIMBAIACH OPIIHSI MOPOIITKA JIJIST
JanpHelIero ananu3sa. M30TonHeINH cOCTaB yriepoja U KUCIOPOAa B KapOOHATHBIX MOPOJAAX ONpPEeIsuICsS B
I'MH PAH (Mocksa) Ha macc-ciektpomerpe Thermoelectron Delta V Advantage ¢ ycranoskoii Gas Bench II.
Pasnoxxenne npo6 u cranaapros C-O-1 u NBS-19 npooannocs ¢ nomomrsio H,PO, npu 50 °C. 3nauenns §1°C
u 880 npuBomsaTcs B mpomuinie (%o) oTHOcHTeNnbHO cranmapta V-PDB. Tounocts onpeaenenus 680 u §13C
coctapisieT =0.2 u £0.1 %o coorBercTBenHO. Conepskanue Ca, Mg, Fe, Mn, Rb u Sr B xapOoHaTHOU (pakim
OBLJIIO U3YUYCHO MaCC-CIIEKTPOMETPHUYCCKHUM METOJIOM C HHAYKTUBHO CBs3aHHOM muiazmoit (ICP-MS) 8 UT'M CO
PAH (HoBocubupck) mo meronuke, onucanHoi B [ Vishnevskaya et al., 2017]. B xo/e aToro aHajim3a mopoIiok
nopoJiel (100 mr) pasznaramu B 1N pactBope HCI B TeueHne Tpex CyTOK NMPH KOMHATHOMW TeMIleparype, mocie
4ero pacTBOp MEeHTPpU(YTUPOBAIH JIJISl OTPEACIICHUS MacChl HEpacTBOPEHHOTO ocasika. Pazdasnennsie B 1000
pa3 pacTBOpHI U3y4asn Ha Macc-ciektpomerpe Element I, morpeniHocTs onpenenenus coctapisiia MmeHee 5 %.

[TpoGa KpyMHO3EPHHUCTHIX IECUAHHUKOB BECOM OKOJIO 2 KI' JUIsl TEOXPOHOJIOTHUYECKOT0 U3Y4YeHUs 0TOOpa-
Ha 13 BepxHei yacTu B 40 M OT KPOBJIM YHCTAKOBCKOM CBUTHI B 0OHaxkeHnu K15-3 (mpaBeiii 6eper p. AHrapa B
3 kM BhimIe ckainsl ['pebenn; 58°09'34.6" c.mi., 94°53'52.1" B.1.). U3BnedyeHne 00JIOMOYHBIX IMPKOHOB U3 TEC-
YaHHUKOB TI0CJIe U3MENIbYSHUS TTOPOBl MPOBOAMIIOCH C UCTIOIB30BAHUEM TSKEIIBIX KUAKOCTEH; H3rOTOBIICHUE
MpernaparoB U KaTOAOJIOMHUHECIIEHTHAs CheMKa MpoBeAeHa 1o obuienpuHsaToil meroauke B UM CO PAH
(HoBocubupck). U-Pb m30TomHBIE HCCIeI0BaHIS 3¢peH IUPKOHA BBITTOHEHBI MeTogoM LA-ICP-MS B TEOXI
PAH (Mocksa). Mcnons3oBaincs Macc-criektpometp Element XR (Thermo Finnigan) ¢ cuctemoit nasepHoi

Taonuna 1. FeoxumMuyeckue U H30TOMHbBIE XapaKTePUCTUKH Kapﬁonan{ux 0Ca/I0YHBIX MOPOA YUCTAKOBCKOH CBUTHI

0 SISC 8180

Ne obpasia Hep/;CT. Ca Me Mn Fe o Rb V-PDE V-PDE

ocazka % MKT/T %0

K15-1/1 104 26.1 12.0 4583 15699 81 1.67 -3.6 —4.3
K15-1/2 — — — — — — — -10.0 -5.0
K15-1/3 40.9 242 12.7 3249 18943 108 8.9 -10.1 -2.8
K15-1/4 — — — — — — — -9.8 2.7
K15-1/5 — — — — — — — -11.0 -33
K15-1/6 — — — — — — — -11.9 -3.2
K15-1/7 38.7 254 11.4 10593 18493 63 6.4 -4.9 -4.9
K15-1/8 — — — — — — — -11.9 5.0
K15-1/9 — — — — — — — -11.7 -5.0
K15-3/1 — — — — — — — -12.8 -3.5
K15-3/2 — — — — — — — -13.1 -3.0
K15-3/3 4.9 26.7 12.0 5790 14538 100 0.63 —-11.6 -3.7
K15-3/4 9.2 25.8 11.5 5035 15743 93 1.25 -10.6 -4.0
K15-3/5 17.7 25.7 12.2 2423 13589 69 1.72 -1.7 —4.7
K15-3/6 — — — — — — — 7.2 —4.0
K15-3/7 — — — — — — — -10.5 5.4
K15-3/8 — — — — — — — -12.3 —4.2
K15-3/9 — — — — — — — -11.2 -3.9
K15-3/10 — — — — — — — -7.0 —4.8
K15-3/11 — — — — — — — -8.5 54

[Ipumeuanue. [Ipouepk — He onpeaessuIoCs.
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Puc. 3. J/IuTtoornyeckue KOJOHKU M U30TOMHO-T€OXUMHYECKHE XapaKTePUCTUKHU OTJIOKEHHH YHUCTAKOB-

p. Taceesa, np. 6eper
B 8 kM BbiLe noc. MawykoBka

p. AHzapa, np. 6eper
B 3 KM Bblle ckanbl [pebeHb

(06H. K15-1) (06H. K15-3)
msh 8'Sc, PDB
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CKOii CBUTHI B 00Ha:KeHUsAX 10 pekaM AHrapa u Taceesa (%o).

11— NIE€CYaHUKH, 2— aJICBPOJIUTHI, 3— AprujlInThI, 4— JOJIOMHUTBI, 5— JOJIOMUTOBBIC MEPIeiin, 6— KPaCHOUBCTHBIC OTJIOXKCHUS,

7 — 3Havyenus 8'3C, 8§ — 3nauenus 6'80. Munekcel ¢BUT: al — anemmHckas, msh — MoIIakoBCKas.
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abmsaun UP-213 (New Wave Research) Ha ocHoBe ynbrpaduoneroBoro Nd-YAG nazepa ¢ JJIMHOW BOJIHBI
213 um. Bo Bpems ananm3a kamepa IpoyBaach IIOTOKOM YHCTOTO TENUs ¢ HHTCHCUBHOCTBIO ~0.5 n/MuH. Ha
BBIXOJIC TIOTOKA TSI OH CMEIIUBAJICS C YHCTBHIM aproHOM B COOTHOIIeHHH 1:2. CHrHANBI HACTpauBaJIUCh Ha
MaKCHMANbHYIO 9yBCTBUTEIHHOCTE Pb+ 1 U+ n MmuanMym™m otHOmeHNHss UO+/U+ npu ckaHUPOBAaHUM CTAHAAPT-
Horo nupkona GJ-1. Haubonee pacmpoctpanenHoe mis aHanu3os otHomeHue UO+/U+ cocrasiser 0.02—
0.03 %. duamertp nazepHoro Jiyua coctaBisul 30 MKM, 4acToTa MOBTOPEHUSI UMIYJIbCOB 4 [’ U IJIOTHOCTD
SHepruM JasepHoro manydenuss 10—15 JDx/cm?. B kadecTBe OCHOBHOrO HCHoOib30Baics cranmapt GJ-1
[Jackson et al., 2004], a He3aBHCcHMas IPOBEpKa KOPPEKTHOCTH U3MEPEHUI MPOBOMIACH 110 cTaHaapTy 91500
[Wiedenbeck et al., 1995]. CkanupoBanue Macc-CIeKTpa OCYIIeCTBISUIOCH 0 Maccam 29Pb, 207Pb, 208Pb, 232Th,
235U u 28U, 3epHa HUPKOHOB aHATM3UPOBAIUCH CEPUSIMU 10 12 W3MEpEHHii, KpOME TOr0, aHaIHU3 Kax0i ce-
PHH YepenoBacs ¢ IByMs 3aMepaMH Ka)XIoro u3 cTanaapToB. [locienyromas o6paboTka pe3ynbTaToB aHAIN-
30B TIpoBOIMIIachk ¢ momotlbio nporpamuoro nakera GLITTER [Van Achterbergh et al., 2001; Griffin et al.,
2008]. dns moctpoenust U-Pb auarpamm ¢ KoHKOpauel npumensicst makpoc Isoplot 3.0 [Ludwig, 2003] mist
nporpammbsl Microsoft Excel 2003. Inst noctpoeHus rpaduka pacupeeseH’ii BO3pacToB i 3epeH ¢ Bo3pac-
TOM 10 | MJIp[ JIeT, ONpeaesieHHBIM 10 COOTHOIIEHHIO 20°Pb/238U, ncmob30Baicst 3TOT BO3PACT; IS 3€PEH C
BO3PACTOM CBBIIIE | MIIpJ JIeT Opaiu 3HaYCHHE BO3PAcTa, BBIYUCICHHOE 110 COOTHOMICHHUIO 207Pb/20Pb,

PE3VJABTATHI TEOXUMHWYECKHNX ¥ U30TOIMHBIX UCCJIEJTOBAHUM

XUMHYIECKUH cocTaB KapOOHATHBIX ITOPO]] U3 YACTSIKOBCKOW CBUTHI H3YYEH IT0 MIECTH MaKPOCKOIIMIECKU
HauMEHee MIMHUCTBIM oOpa3iam (cM. Tabu. 1). Bece oHM mpeacTaBieHbl NIMHUCTRIME JoiomMuTamu (Mg/Ca =
= 0.44—0.53), comepxamumu ot 5 10 40 % HEpacTBOPUMON MpUMECH. XapaKTePHbI BHICOKHAE KOHIICHTPAIIH
Fe (13589—18943 wmkr/r) u Mn (2423—
10593 MKr/T), U3MEHEHHUsT KOTOPBIX HE KOp-
penupyIoT ¢ cojepxkanueM kapoonara. Co-
nepxkanust Rb, Bapeupyromme ot 0.63 g0 ]
8.9 MKI/T, BO3pacTaioT ¢ YBEIUYEHUEM JIOJIH ] ™
HEPaCTBOPUMOI'O OCTaTKa M IIIMHUCTBIX MU-
HepasoB. CozxepkaHus St COCTaBIAIOT OT 63
1o 108 mxr/r. OtHomenus Mn/Sr > 30 u
Fe/Sr > 150 MHOTOKpaTHO MPEBBIMIAKOT IO-
pPOTOBBIC 3HAUCHHS, WCIIONB3yEeMbIC IS
OLICHKH COXPAHHOCTH M30TOIHBIX CHCTEM
[Ky3nenoB u jp., 2014] 1 CBUAETENBCTBYIOT 10 100 mkm
0 HECOOTBETCTBUHM HW30TOIHBIX COOTHOIIE- ]
HUH CTPOHIIMSA B MOPOJIC CYIIECTBOBABILUM B 5] ﬂ

585+10

15 l\‘/:')68111 583+10

KonuyectBo aHanun3os
OTHOCUTENbHasA BEPOATHOCTb

N n =86
BOJC nanzeodacceiina. 10 NOATBEPIKAAOT

MOJTyYeHHbIE paHee M0 TPeM HauMeHee TJIHu- 0 b e e e e e

HHCTBIM 06pa3uaM U3 YHCTSIKOBCKOM CBHTBI 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600

snauenus S7Sr/*6Sr B mmtepsane 0.7099... Bospacr, mn ner

0.7126 [KouneB u nap., 2016], uto cymuie- 6

CTBCHHO BBIIIIC M3BECTHBIX JJISI HEU3MCHEH-

HBIX OCAJIOYHBIX KapOOHATHBIX ITOPOJT dAHA- 0.5

kapus u Berna [Kysnenos u mp., 2014].
W3oTonHBINA cOCTaB yriiepoaa W KUC- 2200

nopoja uzydeH B 20 o0pasiax, OXBaThIBaIO-

2600

b 1800 6

-]
&3

Puc. 4. T'padux pacnpenenenus 26Pb/>38U “é . ]
& 4
N

BO3PaCTOB, KaTOJ0JIOMIHECIIeHTHbIE 2
n300pakeHusi HauGosiee MOJIOABIX 3epeH 0.2- s .
(a), TuarpaMma ¢ KOHKoOpaueii (6) u cpej- 1009 g
HeB3BellleHHbIi Bo3pacT HauGojee Mo- 0.086+ /

- 0.1+ i / _580+9.1 MrH ner (2c)
JIOIOTO KJIacTepa U3 MATH U3MepeHui () 600 0.082 ] wswp=24
A5 00JJ0MOYHBIX HUPKOHOB 00p. K-361- . 0.45 065 085 105
15 u3 BepxHeli YaCTH YMCTAKOBCKOM CBH- Po/™PU
ThI B pa3pe3e K15-03 no p. Aurapa Bbiie 0 ' é ' 4'1, ' E'; ' ;'3 ' 1'0 ' 1'2

cxanabl ['pedensb. 207y, 235
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IIUX TJIaBHBIM 00Pa30M BEPXHIOI MONOBHHY (0K0J70 120 M, cM. puc. 3) 4NCTIKOBCKON CBUTHI. [y GONBIINH-
cTBa 00pasioB 3HaueHue &'3C BecbMa HU3KOE U cocTaBisieT OT —7 10 —13 %o V-PDB u nuiub B 1ByX 06pasiax,
OJINH U3 KOTOPBIX 0TOOpaH B 60 M OT OCHOBaHUSI CBUTHI, OHO MOAHUMaeTcst 10 —3.6 u —4.9 %o (cM. puc. 3).
3nauenus 6'%0 cocrasisiior 25.3...28.1 %o V-SMOW (-2.7...—5.4 %o V-PDB). CkosbK0-1100 3aMeTHOU KOp-
pessiiun Mexy 3HaueHusiMU 0'3C u 3'80 He BoisiBieHO (R = —0.34).

Nzygeno 110 3epeH 00IOMOYHBIX IIUPKOHOB, U3 KOTOPBIX UIS JATbHEHIINX T€OXPOHOJIOTHIECKUX T0-
CTPOCHHI HCIIONB30BaHO 86 3epeH, MMEIONMMX AucKopaaHTHocTh <10 % (tabm. 2). Pammemporepo3oiickast
(2290—2425 muH ser, 5 3epeH) W paHHeno3aHenpoteposoickas (1545—1950 muH ser, 23 3epHa) (puc. 4)
MOMYJISIINAY B 3HAYUTEIBHONW CTENICHU CXOJAHBI C M3yYCHHBIMHU paHee mpoldaMu U3 MO3IHETOKEMOPHICKIX OT-
noxeHuid roro-3anaga Cubupckoit miardopmer [[maakouy6 u ap., 2013; Priyatkina et al., 2018]. HauGonee
Ba)yKHA JIJISI OIICHKH BO3PAcTa YUCTIKOBCKON CBUTHI IOMHHHUPYIOIIAs B 00pa3iie HEOMPOTePO30HCKas MOMYJISAIHS
upkoHoB (565—910 muH jer, 48 3epeH). Jlo Bo3pacTHO# oTMeTKH B 650 MIIH JIET, pacnpeielieHne BO3pacToB
HOCHUT eIMHUYHBIN XapakTep 6e3 00pa3oBaHMs BHIPaXEHHBIX KiacTepoB. HaunHas ¢ 3epHa ¢ M3MEpeHHBIM BO3-
pactoM B 645 + 13 MIH JIeT, cileyeT MPaKTHYCCKU HENPEPBIBHBIA PsJl YMCHBIIAIOMIMXCS 3HAYCHUH, 4acTo
MEPEKPHIBAIOIIUICS B TIPEIeIaX OMIHOKU U IO CYTH 00pa3yOIIHiA ¢IUHYIO IOITYJISIHIO CO CPEIHUM BO3PACTOM
okoJ10 610 MutH JieT (cM. Tabd. 2, puc. 4). JIBa caMbIX MOJIOJBIX U3MEPEHHUS AT 3HAUYeHUs 565 + 19 u 568 £ 11
My et (1o).

JlIs OIleHKH MHHUMAaJIBHOTO BO3PACTa OCAJO0YHBIX TOJII IO BO3pAcTaM OOJOMOYHBIX HUPKOHOB MOTYT
HCTIONTB30BATHCS PA3IMYHBIC TIOAXOBI: CPEIHNIN BO3PACT KiIacTepa U3 IBYX M Oojee 3epeH, BO3pacT KOTOPHIX
NepeKphIBaCTCs B IpejiesiaX OMMOKHU 16; cpeHMid BO3pacT KilacTepa u3 TpexX U 0osiee 3epeH, BO3pacT KOTOPHIX
MEPEKPBIBACTCS B TpeJiesiaX OMMOKKA 206; CPEAHUN BO3PACT BCETO HEMPEPHIBHOTO MOJIOAOTO KiacTepa M T..
[Dickinson, Gehrels, 2009]. B namem ciy4yae HanOoee KOPPEKTHON U HE BBI3BIBAIOIICH COMHEHHH SIBIIACTCS
OLICHKA BO3pPAcTa MO KJIACTepy U3 MATU Hanbosiee MOJIOBIX M3MEpEHuil, natomas cpenHee 3HaueHue 580.0 +
+ 9.1 muH net (20, MSWD = 2.4) (cm. puc. 4, 6). O1u 3epHa, cornacHo CL-uzo6paxenusam (cm. puc. 4, a),
UMCIOT THITUYHYIO JJISI MarMaTHYCCKUX LMUPKOHOB OCIHIJUILITOPHYIO 30HAJIBHOCTh. TakuMm 00pa3oM, MaKCH-
MAaJIbHBII BO3pPAcT OCaJIKOHAKOIUICHUSI BEPXHEH YacTH YUCTSIKOBCKON CBUTHI ONPEIEISCTCS] 3HAYCHUEM OKOJIO
580 mutH ner.

OBCYXJIEHUE PE3YJIBTATOB

IIpoucxo:xknenne HeraTuBHOI C-H30TONMHON AHOMAJUHM B YHCTSIKOBCKOI CBUTE M BO3PACT TaceeB-
cKoii cepum. Bricokue cojepaHus HEPacTBOPUMOW NMPUMECH, BKIItodas coequHeHuss Fe m Mn B oOpasiax
JIOJIOMUTOB M Meprejiell YUCTAKOBCKOM CBUTHI, HE MO3BOJIAIOT MPUMEHUTh F€OXMMHUYECKHE XapPaKTEPUCTHKU
MOPOJ ISt OIICHKH COXPAHHOCTH M30TOMHBIX cucTeM. OHAKO IS OICHKH NEPBUYHOCTH KapOOHATHOU (ha3bl U
M30TOMHBIX XaPAKTEPUCTHK YTepoJia MOKHO MCIOIb30BATh JIPYTHE KPUTEpHU. B 4acTHOCTH, Bce M3yUYCHHBIC
00pas1pl MpeACTaBICHbl TTHHUCTBIMA MUKPUTOBBIMU KapOOHATaMHU, YACTO ¢ TOHKON OMOTaMHUHUTOBOM CIOH-
CTOCTBIO, KOTOpBIE cl1ab0 WM MOYTH HE MOJBEP)KEHBI BTOPHYHON MepekpucTamu3anuu [[loaKkoBbIpoB u ap.,
1998; Xabapos, [Tonomapuyk, 2005]. Cpeau BMeLIaromuX MOpo.1 AJisl CJI0eB KapOOHATOB IpeobianatoT cinado-
MIPOHUIIAEMBIE aJIEBPOJIUTHI M apTHIJUIUTBI, MPEMSATCTBYIOIINE [IEPEHOCY PACTBOPEHHOI0 KapOOHATa OPOBBIMU
pactBopamu. [Ijist Bcex 0€3 UCKIIFOUCHHSI U3yYeHHbBIX 00pa3noB 3HaueHus 6'80 mpessbiiaoT —6 %o V-PDB wiu
25 %o V-SMOW (cm. Tabmn. 1), 9To XapaKTepHO Isi HCM3MEHEHHBIX OCaIOYHBIX KapOOHATHBIX ITOPO] BEHIA
Cubupckoit iiatdopmsl [[Tokposckuit u ap., 2006, 2012; Kounes u ap., 2018; u ap.]. Kpome Toro, 3HaucHus
880 mpaxTHYeCKH He KOPPEIUPYIOT co 3HaueHussMH 6'3C (cM. puc. 3), YTO MOKHO OBLIO OBbI 0KUIATH ITPH 00-
pa3oBaHMUMU ITUX MPOCIIOEB Ha CTAJWH AUATreHe3a WM 33 CUET OCAKICHUS KapOOoHaTa M3 OKHCIEHHOTO OpraHu-
YECKOI'0 BELIECTBA.

Ha Cubupckoii matdpopme kapOOHATHBIC OCAJI0YHBIC MTOPOJBI C yJIbTpaHU3KUMHU (HIKe —8...—10 %o)
3HaueHnsIMU 6'3C M3BECTHBI JIMIIb B BEHJCKUX OTJIOXKEHHSAX €€ FOKHOU 4yacTh (puc. 5). DTo KyHHCKas cepus
ITaromckoro nporu6a [IlokpoBckuii u ap., 2006], BepXHssS 9acTh HENICKOTO TOPU30HTA LIEHTPAIBHBIX PAOHOB
wiatgopmel [Kounes u ap., 2018] u BepXHss 4aCTh IOKAHAWHCKON CBUTHI F0JIOMCKON cepun BocToka FOmzomo-
Maiickoro mporu6a [CemuxatoB u ap., 2004]. DTOT HeraTHBHBIN KCKYPC COMOCTaBISIETCS C TNI0OANIbHBIM
C-uzotonHbM coObiTHeM LllypaM-BoHoka, KOTOpoe BBIAEISETCS BO MHOIMX BEHACKHX (9IMaKapCKUX) 0caaoy-
HBIX OacceliHax mupa. HecMOTps Ha TO, YTO TOUHBINM BO3PACT M I€HE3UC ATOH aHOMAJIMM JAUCKYCCHOHHBI, OHA
AKTUBHO MPHUMEHSETCS NMPHU II00aJbHONW KOPpeNsUud OTJIOKEHUH BeHJa U 3auakapus. BepxHuil Bo3pacTHOM
npenen coowitust Lllypam-BoHoka onenuBaetcs B 551 MitH JnieT, a HuoxHENA 0T 580 10 560 mutH stet [Grotzinger
et al., 2011; Xiao et al., 2016]. [IpennonaraeTcsi, 9To B pa3pe3e BeHIa ora EHHCENHCKOTo Kpsika 3TO COOBITHE
HaOIIOTaeTCSl B BEPXHEH YaCTH YHCTSIKOBCKOM CBHUTBI, UTO MOTHOCTHIO COTIIACYETCS ¢ JAHHBIMH 10 MUHUMAJITb-
HBIM BO3pacTaM 00JOMOYHBIX IIUPKOHOB (CM. pHC. 5). OTCI0Ia MOXHO CAeNIaTh BBIBOJ, YTO YHCTSIKOBCKAs CBU-
Ta OTHOCHTCSI K HW)KHEH yacT BepxHero BeHaa (535—580 MuH jeT) B mMpoKoM NMoHUMaHuu [CeMHuxaToB H
Jp., 2015]. YuutsiBas, 4To ajenIMHCKas U YUCTSIKOBCKAasl CBUTHI CBS3aHbl IOCTEIIEHHBIM [IEPEX0I0M, a aJCIINH-
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TabGununa 2.

PesyasTatsl U-Pb LA-ICP-MS natupoBanusi 00,10MOYHBIX IMPKOHOB U3 MEeCYAHHKOB

YHCTAKOBCKOM CBUTHI TaceeBckoii cepun u3 00H. K15-03, o6p. K-361-15

M30TOMHBIC OTHOIICHUS

Konkop- W3oTonHsblil Bozpact
gﬁfgg_ 207pp 206y 207y J@HT- | 207 Pb 206 207pp
wn | o | 10| mm | 1o | Rho g | Qo | OO o) Mo | o | 10 |55 lo
U U Pb % U U Pb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
PRB72 | 0.740 | 0.094 | 0.0916 | 0.0032 | 0.2732 | 0.0586 | 0.0077 99 562 | 55 565 19 | 553 262
PRBO1 | 0.774 | 0.049 | 0.0921 | 0.0018 | 0.3155 | 0.0610 | 0.0039 98 582 | 28 568 11 641 133
PRB0O7 | 0.784 |0.026 | 0.0946 | 0.0014 | 0.4223 | 0.0602 | 0.0021 99 588 15 583 8 610 73
PRB83 | 0.842 | 0.043 | 0.0947 | 0.0017 | 0.3580 | 0.0645 | 0.0033 94 620 | 24 583 10 | 758 105
PRB98 | 0.810 | 0.037 | 0.0949 | 0.0016 | 0.3770 | 0.0619 | 0.0029 97 603 | 21 585 10 | 671 95
PRB47 | 0.785 |0.027 | 0.0952 | 0.0014 | 0.4241 | 0.0599 | 0.0021 99 588 15 586 8 599 74
PRB62 | 0.838 |0.044 | 0.0952 | 0.0017 | 0.3492 | 0.0639 | 0.0034 95 618 | 24 586 10 | 737 109
PRB93 | 0.844 | 0.071 | 0.0955 | 0.0024 | 0.3032 | 0.0641 | 0.0055 94 621 39 588 14 | 745 171
PRB15 | 0.812 | 0.036 | 0.0960 | 0.0016 | 0.3659 | 0.0614 | 0.0028 98 604 | 20 591 9 655 94
PRB29 | 0.830 | 0.043 | 0.0966 | 0.0017 | 0.3447 | 0.0624 | 0.0033 97 614 | 24 595 10 | 687 109
PRB37 | 0.897 | 0.047 | 0.0967 | 0.0018 | 0.3479 | 0.0674 | 0.0036 91 650 | 25 595 10 849 108
PRB31 | 0.809 | 0.036 | 0.0968 | 0.0016 | 0.3654 | 0.0607 | 0.0028 99 602 | 20 595 9 628 95
PRB64 | 0.831 |0.047 | 0.0974 | 0.0019 | 0.3349 | 0.0619 | 0.0036 97 614 | 26 599 11 672 119
PRB46 | 0.908 | 0.054 | 0.0977 | 0.0020 | 0.3339 | 0.0675 | 0.0041 91 656 | 29 601 11 853 122
PRB28 | 0.810 | 0.051 | 0.0977 | 0.0019 | 0.3164 | 0.0602 | 0.0039 99 603 29 601 11 611 133
PRB97 | 0.842 | 0.052 | 0.0980 | 0.0020 | 0.3306 | 0.0623 | 0.0039 97 620 | 29 603 12 | 684 130
PRBI16 | 0.801 |0.072 | 0.0982 | 0.0025 | 0.2894 | 0.0593 | 0.0054 99 598 | 40 604 15 577 188
PRB25 | 0.872 [ 0.071 | 0.0985 | 0.0024 | 0.3010 | 0.0643 | 0.0054 95 636 | 39 605 14 | 750 168
PRBS55 | 0.859 [0.038 | 0.0985 | 0.0016 | 0.3769 | 0.0633 | 0.0028 96 630 | 21 606 10 | 719 92
PRBS81 | 0.815 [0.035| 0.0996 | 0.0017 | 0.3830 | 0.0594 | 0.0026 99 605 | 20 612 10 | 581 92
PRB17 | 0.834 |0.044 | 0.0998 | 0.0018 | 0.3378 | 0.0607 | 0.0033 99 616 | 24 613 10 | 628 112
PRB09 | 0.930 | 0.042| 0.1000 | 0.0017 | 0.3690 | 0.0675 | 0.0031 91 667 | 22 614 10 | 854 93
PRB49 | 0.887 [0.071 | 0.1000 | 0.0024 | 0.3055 | 0.0644 | 0.0053 95 645 38 615 14 | 753 164
PRB14 | 0.891 [ 0.070| 0.1007 | 0.0024 | 0.3039 | 0.0643 | 0.0052 95 647 | 38 618 14 | 750 162
PRB54 | 0.921 [ 0.066| 0.1011 | 0.0023 | 0.3165 | 0.0661 | 0.0048 93 663 35 621 13 810 146
PRBI110 | 0.849 [ 0.082| 0.1013 | 0.0028 | 0.2903 | 0.0607 | 0.0060 99 624 | 45 622 17 629 199
PRB33 | 0.873 |0.033 | 0.1013 | 0.0015 | 0.3996 | 0.0626 | 0.0024 98 637 18 622 9 693 80
PRB94 | 0.891 |0.045| 0.1017 | 0.0019 | 0.3611 | 0.0635 | 0.0033 96 647 | 24 624 11 726 105
PRB86 | 0.945 | 0.073 | 0.1018 | 0.0025 | 0.3145 | 0.0673 | 0.0053 92 676 | 38 625 14 | 847 155
PRB52 | 0.842 | 0.060 | 0.1020 | 0.0022 | 0.3082 | 0.0599 | 0.0044 99 620 | 33 626 13 600 150
PRBS53 | 0.898 [0.089 | 0.1020 | 0.0030 | 0.2941 | 0.0639 | 0.0065 96 651 47 626 17 | 738 201
PRB51 | 0.844 | 0.067 | 0.1022 | 0.0024 | 0.2974 | 0.0599 | 0.0049 99 622 | 37 628 14 | 601 166
PRB89 | 0.948 |0.090 | 0.1025 | 0.0029 | 0.3006 | 0.0671 | 0.0065 92 677 | 47 629 17 | 841 191
PRB102 | 0.949 |0.061 | 0.1026 | 0.0022 | 0.3333 | 0.0671 | 0.0044 92 677 | 32 629 13 840 130
PRB36 | 0.892 | 0.049 | 0.1027 | 0.0019 | 0.3380 | 0.0630 | 0.0035 97 647 | 26 631 11 709 115
PRB06 | 0.891 |0.035| 0.1028 | 0.0016 | 0.3941 | 0.0630 | 0.0025 97 647 19 631 9 706 82
PRB80 | 0.926 | 0.055| 0.1034 | 0.0021 | 0.3361 | 0.0650 | 0.0039 95 665 29 634 12 | 773 123
PRB67 | 0.915 | 0.060 | 0.1038 | 0.0022 | 0.3228 | 0.0640 | 0.0043 96 660 | 32 637 13 741 137
PRB26 | 0.989 | 0.067 | 0.1052 | 0.0023 | 0.3227 | 0.0683 | 0.0048 92 698 | 34 645 13 878 138
PRB23 | 0.905 | 0.050 | 0.1064 | 0.0020 | 0.3343 | 0.0618 | 0.0035 99 655 27 652 11 667 117
PRB42 | 1.053 | 0.046| 0.1124 | 0.0019 | 0.3787 | 0.0681 | 0.0031 94 731 23 686 11 870 90
PRB56 | 1.052 | 0.076 | 0.1159 | 0.0027 | 0.3175 | 0.0658 | 0.0049 97 730 | 37 707 15 801 147
PRB19 | 1.047 [0.137 | 0.1164 | 0.0043 | 0.2833 | 0.0654 | 0.0088 97 728 | 68 710 25 786 260
PRB44 | 1.105 | 0.040 | 0.1189 | 0.0018 | 0.4177 | 0.0675 | 0.0025 96 756 19 724 10 853 75
PRB04 | 1.079 [0.089 | 0.1226 | 0.0031 | 0.3015 | 0.0639 | 0.0054 99 743 43 746 17 | 739 170
PRB30 | 1.427 | 0.056| 0.1414 | 0.0023 | 0.4041 | 0.0733 | 0.0029 94 901 24 853 13 | 1022 79
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OxoHuanue Tabdn. 2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

PRB70 | 1.385 | 0.058 | 0.1445 | 0.0024 | 0.3956 | 0.0695 | 0.0029 99 883 | 25 870 13 | 915 84
PRB&4 | 1.448 |0.054| 0.1518 | 0.0024 | 0.4239 | 0.0692 | 0.0026 99 909 | 22 911 13 | 905 74
PRB32 | 3.172 | 0.093 | 0.2403 | 0.0034 | 0.4858 | 0.0958 | 0.0029 95 1450 | 23 | 1388 | 18 | 1545 55
PRB75 | 3.515 | 0.158 | 0.2538 | 0.0047 | 0.4127 | 0.1005 | 0.0046 95 1531 | 35 | 1458 | 24 | 1633 82
PRB12 | 3.897 |0.108 | 0.2804 | 0.0039 | 0.5062 | 0.1009 | 0.0028 99 1613 | 22 | 1593 | 20 | 1641 51
PRB77 | 4.155 | 0.147| 0.2974 | 0.0047 | 0.4418 | 0.1014 | 0.0036 99 1665 | 29 | 1678 | 23 | 1650 64
PRB109 | 4.224 |0.197 | 0.2982 | 0.0056 | 0.3997 | 0.1027 | 0.0048 99 1679 | 38 | 1682 | 28 | 1674 84
PRBO5 | 4.269 | 0.100 | 0.3010 | 0.0039 | 0.5544 | 0.1030 | 0.0024 99 1687 | 19 | 1696 | 19 | 1679 43
PRBI11 | 4.391 |0.103 | 0.3067 | 0.0040 | 0.5543 | 0.1040 | 0.0024 99 1711 | 19 | 1724 | 20 | 1696 43
PRB20 | 3.898 |0.136 | 0.2721 | 0.0044 | 0.4601 | 0.1040 | 0.0037 96 1613 | 28 | 1551 | 22 | 1697 64
PRB74 | 4.276 | 0.179 | 0.2947 | 0.0052 | 0.4251 | 0.1052 | 0.0045 99 1689 | 34 | 1665 | 26 | 1719 76
PRB39 | 4.034 | 0.163 | 0.2778 | 0.0049 | 0.4386 | 0.1054 | 0.0044 96 1641 | 33 | 1581 | 25 | 1721 74
PRB24 | 4.412 | 0.119 | 0.3039 | 0.0042 | 0.5136 | 0.1054 | 0.0029 99 1715 | 22 | 1711 | 21 | 1721 49
PRB87 | 4.645 | 0.166 | 0.3174 | 0.0050 | 0.4368 | 0.1061 | 0.0038 99 1757 | 30 | 1777 | 24 | 1734 64
PRB45 | 4.557 [ 0.125| 0.3108 | 0.0043 | 0.5053 | 0.1064 | 0.0029 99 1742 | 23 | 1744 | 21 | 1739 49
PRB61 | 4.698 | 0.144 | 0.3193 | 0.0046 | 0.4749 | 0.1068 | 0.0033 99 1767 | 26 | 1786 | 23 | 1745 55
PRB60 | 4.784 | 0.183 | 0.3237 | 0.0055 | 0.4413 | 0.1072 | 0.0042 99 1782 | 32 | 1808 | 27 | 1753 69
PRB66 | 4.477 | 0.146 | 0.3024 | 0.0046 | 0.4613 | 0.1074 | 0.0035 99 1727 | 27 | 1703 | 23 | 1756 59
PRB85 | 4.460 | 0.162 | 0.3008 | 0.0048 | 0.4355 | 0.1075 | 0.0039 98 1724 | 30 | 1695 | 24 | 1758 65
PRB82 | 4.402 | 0.161 | 0.2969 | 0.0047 | 0.4366 | 0.1076 | 0.0039 98 1713 | 30 | 1676 | 24 | 1758 65
PRB92 | 4.692 | 0.177| 0.3138 | 0.0051 | 0.4273 | 0.1084 | 0.0041 99 1766 | 32 | 1759 | 25 | 1773 67
PRBO03 | 4.693 | 0.111 | 0.3127 | 0.0041 | 0.5506 | 0.1090 | 0.0026 99 1766 | 20 | 1754 | 20 | 1783 43
PRB10 | 4.846 | 0.115| 0.3224 | 0.0042 | 0.5524 | 0.1092 | 0.0026 99 1793 | 20 | 1802 | 21 | 1785 43
PRB57 | 4.840 | 0.155| 0.3215 | 0.0048 | 0.4695 | 0.1093 | 0.0035 99 1792 | 27 | 1797 | 24 | 1787 58
PRB105 | 4.049 | 0.200 | 0.2681 | 0.0053 | 0.4004 | 0.1095 | 0.0055 93 1644 | 40 | 1531 | 27 | 1791 88
PRB35 | 4.862 | 0.128 | 0.3204 | 0.0044 | 0.5195 | 0.1102 | 0.0029 99 1796 | 22 | 1792 | 21 | 1802 47
PRB88 | 4.372 |0.202 | 0.2876 | 0.0055 | 0.4130 | 0.1103 | 0.0052 95 1707 | 38 | 1630 | 27 | 1804 83
PRBO02 | 4.926 | 0.114 | 0.3235 | 0.0042 | 0.5589 | 0.1106 | 0.0026 99 1807 | 20 | 1807 | 20 | 1809 42
PRB41 | 4.663 | 0.132| 0.3044 | 0.0043 | 0.5000 | 0.1112 | 0.0032 97 1761 | 24 | 1713 | 21 | 1819 51
PRB43 | 4.879 | 0.145| 0.3134 | 0.0046 | 0.4897 | 0.1130 | 0.0034 98 1799 | 25 | 1757 | 22 | 1848 53
PRBI18 | 4.917 | 0.172| 0.3156 | 0.0052 | 0.4705 | 0.1132 | 0.0041 98 1805 | 30 | 1768 | 25 | 1851 63
PRB90 | 4.962 | 0.185| 0.3174 | 0.0051 | 0.4314 | 0.1134 | 0.0042 98 1813 | 31 1777 | 25 | 1854 66
PRB65 | 5.144 | 0.166 | 0.3262 | 0.0049 | 0.4655 | 0.1144 | 0.0037 99 1843 | 27 | 1820 | 24 | 1871 57
PRB78 | 4.605 |0.190 | 0.2865 | 0.0051 | 0.4309 | 0.1166 | 0.0049 92 1750 | 34 | 1624 | 26 | 1905 73
PRB101 | 5.697 |0.224 | 0.3450 | 0.0057 | 0.4180 | 0.1198 | 0.0047 99 1931 | 34 | 1911 | 27 | 1953 68
PRB95 | 8.120 | 0.308 | 0.4053 | 0.0066 | 0.4296 | 0.1453 | 0.0055 98 2245 | 34 | 2193 | 30 | 2291 64
PRBO8 | 8.356 | 0.194 | 0.4176 | 0.0055 | 0.5620 | 0.1453 | 0.0034 99 2270 | 21 | 2250 | 25 | 2292 40
PRBI13 | 8.620 | 0.217| 0.4153 | 0.0057 | 0.5465 | 0.1507 | 0.0038 97 2299 | 23 | 2239 | 26 | 2354 43
PRB58 | 8.969 | 0.261 | 0.4162 | 0.0059 | 0.4905 | 0.1564 | 0.0046 96 2335 | 27 | 2243 | 27 | 2417 49
PRB21 | 9.834 | 0.239| 0.4541 | 0.0061 | 0.5495 | 0.1572 | 0.0038 99 2419 | 22 | 2414 | 27 | 2426 41

[Mpumeuanue. [IpuBeneHs! n3MepeHns ¢ KOHKOPIAHTHOCTHIO CBBIIIEe 90 %. Rho — ko3 dummenT koppensuus /uIum-
ca omunOoK.

CKas CBHUTA CJIOKEHa OTHOCHTEIHHO OBICTPO HAKAIUIMBABIIMMHCS AJUTIOBHAJIBHBIMU OTJIOXKEHHSIMHU, MOKHO
IpeanosaraTb, 4TO BO3pacT OCHOBAaHUS TaceeBCKol cepuu He mpesbiaet 600 miuH net. Takum oOpa3om, BO3-
pacT OCHOBaHHUs TACEEBCKOM cepuu OIM30K K HIKHeH rpanuie Beraa (600 MiH JieT) B IeHCTBYIOLIeH peaKiuu
Crparurpadpuueckoro kojaekca Poccun [2019], 1, ckopee BCero, CyImecTBEHHO MOJIOXKE OCHOBAHUS dIUAKAPHSI
(635 Mt neT) MexIyHapoaHOH XpoHocTpaTurpaduieckoil mkansl [International..., 2018].

PeruonanbHasi koppeasinusi. OOHapy)KeHHe KPYIHOM oTpuiarenbHoi anoManuu 6'3C B BepxHei ya-
CTH YHCTSIKOBCKOW CBHUTHI MO3BOJSICT CEPHbE3HO YTOUYHHUTH NMPHHATYIO KOPPEIALNIO MECTHBIX CTpaTHrpadude-
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CKUX moapaszaeneHuil. [Ipexae Bcero, 3To KacaeTcs COMOCTAaBIECHUS pa3pe3a BeHa ora EHnceiickoro kpsxa ¢
MIPWIETAIONIMMU YaCTsIMU BHYTPEHHUX paiioHoB CuOMpcKkoil miaTgopmbl. B cTpaTturpadudeckoit cxeme 3Toro
peruoHa, mpejjaracMoil B kadectse odunmansHoi [Menbuukos, 2009; Taceerckas..., 2018], yrcTAKOBCKas
CBUTA Ha OCHOBAaHHMH CXOJICTBA JIMTOJOTHUECKOI'O COCTABA COIOCTABJIACTCS C OCKOOWHCKOW CBUTOM THPCKOTO
PETHOHAIBHOTO TOPU30HTA, a alleIIMHCKAass — C BaHABAPCKOW CBUTOM HEIICKOTO FOPH30HTAa BHYTPEHHUX paio-
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Puc. 5. Ananoru sauakapcekoii C-uzoronnoii anomasum (%o) lllypam-Bonoka B pa3spe3ax Benjaa ora Cu-
Oupckoii maTdopmbl.

Vcnonp3oBanHble XeMocTpaTurpaduueckue JaHHble: 1or EHuceickoro kpsibka — jJaHHas padora u [ XoMeHTOBCKui u jip., 1998]; [Tatom-
ckoe Haropbe — [Pelechaty, 1998; ITokpoBckwuii u p., 2006; Pyapko u ap., 2017]; BHyTpennue paiionst — [Kounes u ap., 2018]; KO0-
Mo-Maiickuii poru6d — [CemuxatoB u jip., 2004]. / — U3BeCTHIKH; 2 — TIMHUCTBIC U3BECTHSIKH; 3 — OpPEKYMPOBAHHBIC N3BECTHSKH,
4 — IOTOMUTSI; 5 — TIIMHUCTHIE JOJIOMUTEL; 6 — NOJIOMHUTOBBIE MEPIellH; 7 — KOHITIOMEPAaThl; § — IpaBenuThl; Y — mecuanuku; /0 —
aJeBpONUTHI; [/ — apruiThl; /2 — AUaMUKTHUTHI; /3—15 — MenKopakoBHHHBEIE ocTaTku [XomeHToBckuii, Kapmosa, 2002; Kounes,
Kaprosa, 2010; Kounes u ap., 2018]: /3 — 30ub1 N. sunnaginicus TOMMOTCKOTO sipyca, /4 — 30HbI P. antiqua HeMaKUT-IaJIbIHCKOTO
peruosipyca, /5 — 30HbI A. trisulcatus HemakuT-aIBIHCKOTO peruosipyca; /6 — nxnodoccunun Treptichnus pedum [Kounes, Kapnosa,
2010; Coseros, 2018]; /7 — ckenernble octatku Namacalathus sp. [llemun u np., 2011]; /8 — maxpockonnyeckue Bogopociu Ven-
dotaenia [Kounes, Kapnosa, 2010]; /9 — sauakapckue akantoMopdubie Mukpodoccunuu [[omyokosa u zp., 2010 u ccbliku B pabote];
2() — MUHUMAJIBHBIC BO3PACThI (MJIH JIET) 10 00JIOMOYHBIM LIMPKOHAM: JaHHas pabota u [Yymakos u ap., 2011; Kounes u ap., 2015; Pri-
yatkina et al., 2018]. IHaeKChbI CBUT: ir — HPKHUHEEBCKAs, 0St — OCTPOBHAs, rd — pe/IKOJIECHAsI, MS — MOIIAKOBCKasi, CS — YHUCTIKOBCKas,
al — anemmHckas, nh — HOXTy#cKasi, th — THHHOBCKasi, gr — epOUHCKasi, Cn — YeHYHHCKast, nk — HuKoJbcKasi, kl — kanmaHueBckasi,
ur — ypHHcKasi, br — GapakyHckas, bp — OoJpllienaToMcKasi, mr — MapUHHCKasl, jur — ropsixckas, kd — Kyaysinaxckas, us — yCryHCKasi,
bk — Grokckasi, hrs — xappIcTaHckasi, pr — MapuIMHCKas, in — bIHaXcKasi, bs — Oecropsixckasi, tl —tamaxckas, hr — xopoHoxckas, bt —
OeTrHYMHCKas, kt — KOHIIIOMepaToBas TOJIIA, PS — MECTPOLBETHAsI, St — CBITBITMHCKAsL, tk — TOKypckas, ml — maickas, yl — siaH-
cKast, NC — Havapckas, kn — KaHJbIKCKasl.
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HoB. [Ipu 5TOM mpenonaraeTcs, YTo MOLIAKOBCKAs CBUTA OO MOJHOCTBHIO BBIKIIMHUBAETCS 3@ CUET TepephiBa
B TOIOILBE BBIIIEIEKALINX OTIOKEHUN KATAHTCKOM CBHUTBIL, THOO 3aMeIaeTCss MaJOMOLIHOM TTTHHUCTON MavyKOH.

[IpoTHUB Takoil KOppenALnun CBUIETENbCTBYIOT H30TOMHO-TEOXUMHUYECKUE JaHHble (puc. 6). 1t oTnoxe-
HUI OCKOOMHCKOH M OFOKCKOM CBHT TUPCKOTO TOPU30HTA XapaKTEPHBI YMEPEHHO-OTPHUIIATEIFHBIC U CIa00TI0-
noxurtenbHbie 3HadeHus 013C (—4...+2 %o), a Takke BechbMa Bbicokue (29...32 %o V-SMOW wumu —2...+1 %o
V-PDB) 3nauenus 6'%0, kotopbie Ha 5—6 %o MPEBBIIAIOT AHATOTUYHbBIC TOKA3ATEN ISl YUCTSIKOBCKOI CBH-
161 [Bunorpanos u ap., 1994; Kounes u ap., 2018]. MbI cuntaeM, 94TO YACTIKOBCKAsI CBUTA BMECTE C MOJICTH-
TaroIIeH aJleIMHCKOM, 00pa3yroue BhIPAKECHHBIH TPAHCTPECCUBHBIN IMKII, JIOJDKHA COTIOCTABIISATHCS C HEll-
CKHUM T'OPU30HTOM, a MOIIIAKOBCKas CBHUTA, (l)OpMI/IPOBaBIHaHCH IIpy MOCJICAYIOMIEM HU3KOM CTOSIHUH YPOBHSA
MOps, — C TUPCKUM T'OPHU3OHTOM. Taxkas Koppeisanus Corjiacyercs ¢ CCAUMEHTAlUOHHBIMU TPCHAAMU, PEKOH-
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Puc. 6. KoppeJisiniusi BeHACKHX OTJIOKeHUH 10ro-3anaanoi yactu Cudoupckoii niaargopmsl ¢ yueToM n30-
TOMHO-TeOXUMUYECKUX TAHHBIX (%o).

MecTomnosoxeHue pazpe3oB cM. Ha puc. 1. M3oTomHo-reoxumuueckue nanHbie: Boporosckuit nporu6d — [Bumnesckas u np., 2017;
Kounes u ap., 2019]; Teiicko-YUanckuii nporud — [[Tokposckuii u ap., 2012]; ror Exuceiickoro kpsbka — [XoMmeHTOBCKHH U 11p., 1998]
U JaHHBIC B 9TOH padote; [Ipucasabe — [Kaufman et al., 2011]. / — u3BecTHAKH; 2 — TIIMHNACTHIC U3BECTHSAKN; 3 — W3BECTHSIKOBBIC
Opek4nu; 4 — JOJIOMHTBI; 5 — TJIIMHUCTBIE JOJIOMHUTBI; 6 — JIOJIOMHUTOBBIC MEPIel; 7 — KOHIJIOMEpAThl; § — TPaBeNUThI; 9 — recya-
HUKH; /() — aneBponuTthl; /] — aprusuthl; 2 — nuaMukTuThl, /3—15 — opranndeckue octatku [Kounes, Kapnosa, 2010]: 13 — Tom-
MOTCKOTO sipyca, /4 — 30ubI Purella antiqua BepxHeil 4acT HEMaKHUT-TAIIBIHCKOTO sipyca, /5 — HIDKHEH 4acTH HEMaKHT-aJIIBIHCKOTO
spyca; 16 — MuHUManbHBICe 3HaueHus ¥Sr/30Sr B KapOOHATHBIX 0CaIOYHBIX mopoaax. VHmekcs! cBut: 1b — neGsukunckast, pd — mos-
eMCKasi, us — yCOJIbCKasi, tt — TaTIpcKasi, sb — coOuHcKast, th — ToxomMckas, om — OMOpPHHCKasi, vih — BaHaBapckasi, kt — karaHrckas,
msh — mMorakoBckasi, chs — 4MCTAKOBCKas, al — ajelMHeKasi, ir — MUpKUHEeBCKasi, 0St — OoCTpoBHas, rd — pejikosIecHas, ut — ycTb-

Tarynabckas, ud — yauHCKas, mr — MapHHHCKast. Kr — kaparacckas cepust.
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Puc. 7. Ctpaturpadguyeckasi cxeMa BeH/CKHX OTJI0KeHUIl KpaeBbIX MPOrudoB 0ro-3anajaHoii yacru Cu-
Oupckoii niatgopmbl.

MCII — Mesxnynaponnas crpaturpapudeckas mkaina, OCLLI — O6mas crpaturpadudeckas mkana, @opr. — dopryHcekuii spyc, Hem.-
Janj. — HEeMaKHUT-IAJABIHCKHH peruospyc, TOMM. — TOMMOTCKHIA sIpyC, BOPOT. C. — BOpOroBcKas cepusi, Kr — kaparacckas cepus.

CTPYHPOBAHHBIMH JJIs1 BAHABAPCKOHW CBUTHI HETICKOTO TOPH30HTA MTPHUJICTAIONINX PAHOHOB: B HEH, KaK U B ae-
IIMHCKO-YNCTAKOBCKOM CHKBEHCE, BBIACIISIIOTCS TPAKT HU3KOTO CTOSIHUSI B HIDKHEH 9acTH, TPAHCTPECCHUBHBIM
TPaKT B CPEHEN U TPAKT BBICOKOI'O CTOSHUS MOPsl B BepxHell uactu paspesa [Kounes, 2008]. Ilpu 310ii koppe-
JISIUU, HA TIEPBBIM B3I, BBI3BIBACT COMHECHUE COIMOCTABICHUE AJUTIOBUAIBHBIX OTJIOXKCHHUI MOIIAKOBCKOIL
CBUTHI C TEPPUTCHHO-KapOOHATHO-3BAIOPUTOBBIMU OCAJKaMH OCKOOMHCKOM CBUTBI TUPCKOTO ropusonra. On-
HAKO MMEHHO Takasl CMeHa (haluii 1o jgarepanu, oT aJUIOBUANIBHBIX Uepe3 JIENIbTOBbIE K MEIKOBOAHON cebxe,
MPOCIICIKEHA TIPU KOPPEIBIIIUE OJHOBO3PACTHBIX OTJIOKEHHUH OT ceBepa EHmcelckoro kpspka K 3amagHoMy
CKJIOHY balikuTckoii aHTeKIH3bl. B 3TOM mepeceyeHnn BepXHss 4YacTh HEMUAHCKOM CBHUTHI, BBIACISIEMOU B 00-
Ha)KEHHSIX, COTIOCTABIISIETCS] C OMOPHUHCKOM M TOXOMCKOH CBUTaMH U Jlajiee K BOCTOKY C OCKOOWHCKOHM U KaTaHT-
CKO# cBUTaMH B TTyOOKuX ckBakuHax [Ctpaturpadus..., 2005; Menpaukos, 2009]. B Hmwkuem [Ipuanrapse
B CKB. ArajieeBckas-4 U B J[pyT'HX B MOIIAKOBCKOW CBHUTE, KaK U B OCKOOMHCKOW CBUTE THPCKOTO IOPH30HTA,
AQHTHJIPUT U IPUMECH JOJOMHTA B IIEMEHTE BCTpedaroTcs B OomnbiioM konmdecTse [Kounes u ap., 2007; Tace-
eBckas..., 2018].

[Nomyuennsie C-M30TOMHBIC AAHHBIC JJIST YUCTSIKOBCKOM CBHUTHI MO3BOJISIOT IEPECMOTPETh KOPPETSILIUIO
BEHJICKMX OTJIO)KEHUH BJIOJIb OOHaXXEHHOH foro-3amajaHoi okpauHbl Cubupckoro kpatona (puc. 7). Panee
IPEANOIaranoch, YTo 3TOT YPOBEHb, MAPKUPYIOMIUI BBIPAKEHHYIO TPAHCIPECCUIO, OJHOBO3PACTECH HIUKHEH
yacTu ocenkoBoil cepun [Ipucasups (MapHUHCKAs U YAMHCKAs CBUTHI) U HU)KHEH YacTH YarcKoi cepuu ceBepa
Enuceiickoro kpsixa (moabemckas cButa) [Bepuukosckuii u ap., 2009; Coseros, 2018]. Ognaxko C-u30TONHbIE
XapaKTEPUCTHKH dTHX OTIOKEHHN KOPEHHBIM 00pa30M OTIIMYAIOTCS: [UIST MTOJJBEMCKON CBHUTHL, KaK M JUIS Map-
HUHCKOHN CBUTHI, 3Ha4YeHus 0'3C nexar B untepBaie —4...0 %o, TOra Kak JUis MauyKd U3BECTHSIKOB B BEpXHEU
YacTH YAMHCKON CBUTHI 3HaueHus O'3C cocraisior +5...+7 %o [Kaufman et al., 2011; TTokpoBckuii u ap.,
2012]. Haubosnee jJoruaHbpiM 00BSICHEHHEM 3TOTO SIBIIICTCS O0Jiee IPSBHUI B CPAaBHEHUH C TACEEBCKOM cepHeit
BO3PACT MOABEMCKOI M yANHCKOH CBUT. TpaHCTPECCHBHO 3aJeraronie KapOOHaTHBIE 0CaI0YHBIC TOJIIN HU30B
OCEIIKOBOM W YariCKOW Cepui, CKopee BCero, UMEIOT paHHEedInaKkapckuid (npesHee 580 MITH JIeT) BO3pacT  Co-
OTBETCTBYIOT MCHEE aMIUIUTYIHOMY B cpaBHEHHMHU ¢ coObiTueM lllypam-Bonoka HeratuBHOMY 3kckypey ENI
win EN2 u paszenstonieMy nx KpylnHOMY HHTEPBAILy € HOJIOKHUTENbHbIME 3HaueHusiMu O'13C (cM. puc. 6). Ta-
CEEBCKasl CepUsl MOKET OBITh COMOCTAaBJICHA JIUIIB C BEPXHEH YacCThIO OCEIKOBOM cepuu B 00beMe aliCHHCKOI
CBUTHI U C BEPXHEH YaCThIO YANCKON CEpUH B 00bEME HEMUYAHCKOI CBUTHI (CM. pHC. 6, 7). BeposiTHeIM aHasO0-
TOM BCEH MM TOJBKO BEPXHEH 4acTU TaCEeBCKOM CepUU MOKET ObITh TAKXKe BOPOIOBCKasl CEpHsl, pa3BUTAs B
OJJHOMMEHHOM IIporube Ha ceBepo-3amane Enuceiickoro kpsoxka. OHa XapakTepusyeTcs B CBOEH BepXHEH u
HIDKHEH yacth 3HadeHussMH 013C = —1...+2 %o u ¥7Sr/36Sr = 0.7081—0.7082, xapakTepHbIMHU JIJIs TTO3IHETO
BeHa [Bumaesckast u ip., 2017; Kounes u ap., 2019],

[ManeorekToHUYECKHUE CAEACTBUA. Y TOUHEHHAS! KOPPEILALUS BeHICKUX OTIOKCHHUH BIOINB IOT0-3a1a -
HOU okpamHbl CHOMpPCKOM MmIaThopMBI (CM. pHC. 7) TIOKa3bIBAET, YTO MOCIE UIUTEIHLHOTO TPEIBEHICKOTO IIe-
peprIBa, BO BpeMst KOTOPOTO TIPOUCXOMIIO (POPMUPOBAHNE HEOMIPOTEPO3OUCKON CKIIAI9aTO-MOKPOBHON CTPYK-
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Typsl EHucelickoro kpsoka [Bepaukosckuit u ap., 2009], ocaikoOHAKOIICHHUE B pa3HBIX YaCTSIX HajeobacceiHa
HA4aJoch B pa3nuuHoe Bpems. Panbiie Bcero Hadan gopmupoBatses Teiicko-Yanckuii mporu6 Ha coBpeMeH-
HOM ceBepe Enmcelickoro kpsoka. 37ech 0calouHble U BYJIKaHOT€HHO-OCAI04HbIE TOJIIN YHHIACAHCKOH cepuu
U €€ aHaJIOroB C MaKCUMaJIbHBIM Bo3pacToM okosio 750—700 mun ner [Hoxkun u ap., 2007; ITokpoBckuit u
Ip., 2012] 3aneraroT ¢ yriioBbIM HECOTJIACHEM Ha OTJOXKCHHSIX CpPEeIHEro pudes JuO0 Ha TpaHUTaX CPEIHEro
HeonpoTepo3os. CBHUIETENbCTBA OoJee paHHEro puUQTOoreHe3a W (POPMUPOBAHUS BYIKAHOTCHHO-OCATOYHBIX
TOJIII C BO3PACTOM OKOJI0 780 MIIH JIeT oTMedaroTcs M Ha fore Eruceiickoro kpspka [Hoxkun u ap., 2011].

B buprocunckom Ilpucasinbe KpymHbBIN TepepbiB OTMEYAETCS B MTOIONIBE MAPHUHCKON CBUTHI OCEIIKOBON
CepUH, 0Ca0YHasl TIOCIIEIOBATEIBPHOCTh KOTOPOH HAYMHACTCS C JISTHUKOBBIX OTJIOXKEHUH, COMOCTABIISIEMBIX C
rio6anbHBIM oJeieHeHneM MapuHo (650—635 mun net) [CoseroB, Komies, 2005]. D1o oneneHenne He QUK-
cupyertcs B OoJiee 3amaJHbIX pa3pes3ax miaTdhopMbl, HO MPoceKuBaeTcs BoctouHee — B [Ipubaiikanbe, Ha [la-
TOMCKOM Haropbe 1 B LIEHTpaIbHbIX ee paiionax [CoseToB, Kommes, 2005; Uymakos u np., 2013; Kounes u ap.,
2015]. Ha rore Enuceiickoro kpsbka v B IPUIETAIOIINX YacTAX BHYTPEHHHUX pailOHOB BEHJCKOE OCaJKOHAKO-
IUIeHue Havanoch He panee 580—600 MIH JeT Ha3al, XOTs He UCKIIOUEHO MPUCYTCTBUE Oosiee IPEeBHUX TOJIIII
B norpe0eHHbIX yactsax nporudos [Kounes u ap., 2007; Hoxkun u ap., 2011]. 1 nakoneu, B Boporosckom
nporude Ha ceBepo-3anaae Ernceiickoro kpshka ocaaKoHAKOIUICHHE ITOCTIC TTepephiBa HaYaIOoCh JIUIIE B cepe-
JIMHE TIO37Hero BeHa [Bummesckas u np., 2017; Kounes u ap., 2019].

Takum o0OpazoM, no3Hepr(DHEHCKO-BEHACKHH (KPUOTCHHIA-3IMAKaPCKHiA) KpaeBOW MPOTrHO BIOJb FOTO-
3armagHoi okpanHbl CHOUPCKON TUTATGOPMBI Ha MPOTSHKEHUH OOJIBIICH YaCTH CBOETO CYIIECTBOBAHHUS, 2 UMCH-
HO JI0 BTOPOH MOJIOBUHBI MO3IHETO BeHIa (~550—540 MITH JIeT), He pa3BUBAJICS KaK eIUHAs CTPYKTYypa, a UMel
CErMEHTHPOBAHHOE CTPOCHHE C PE3KO Pas3IMUalONIMMCs CTpaTHrpaguyeckumM 00beMOM 0CaoqHOTOo Yexia. bo-
Jiee BBIPQXKEHHOE BITUSHHE JIOKAJIbHBIX TEKTOHUYECKUX YCIOBUI Ha OCAJKOHAKOIUIEHUE B KAYKIOM CETMEHTE Ha
(hoHEe MMEBIIMX MECTO HBCTATUYECKHX KOJICOAHUH YPOBHS MOps, CKOpee BCEro, MMEeT BHEIIHEe MO OTHOIIe-
Huto k Cubupckoil miardopme nmpoucxoxxaerane. OJHON U3 BO3MOXKHBIX MPUYHMH, HATPUMEDP, MOTYT SIBISATHCS
CHUHCEIMMEHTAllMOHHBIEC CIIBUTOBBIE CMELEHHS BAOJb I0ro-3amnajaHoro ¢uanra Cubupckoro KpatoHa, o0ycio-
BUBIINE TEKTOHUYCCKUH PEIKUM, XapaKTEPHBIN JJIs1 0aCCEHHOB IMyILI-allapT HAa PaHHHUX CTaJUSIX Pa3BHTHSL.

3AKJTIOYEHUE

OCHOBHEIC Pe3yIbTAThl pAOOTHI MOTYT OBITH CBEICHEI K CIICIYIONIEMY:

1. [Torygena C- u O-n30TOIMMHAs XapaKTEPHUCTHKA TSI KapOOHATHBIX TIOPOJ BEPXHEH TOJOBHHBI YUCTSI-
KOBCKOM CBHTBHI TACECBCKOW cepHU BeHaa tora EHuceiickoro kpsbka. OHM XapaKTepu3yHTCs MpeodiaiaHueM
BechbMa Hu3kuX 3HaueHui 6'3C ot —7 10 —13 %o V-PDB Ha (hoHe HOpMaIbHBIX IS TOKEMOPHICKHAX 0CaT0YHBIX
nopox 3HaueHuit 630 ot —5.4 1o —2.7 %o V-PDB (25.3...28.1 %0 V-SMOW). M13-3a BBICOKOTO COJCPIKAHHUSI
HEKapOOHATHOTO MaTepuaja TCOXMMUYECKHE KPUTEPHH COXPAHHOCTH M30TONHBIX CHCTEM HE JAIOT BO3MOXK-
HOCTH OLCHHUTH CTCIICHb INIOCTCCAUMCHTAIIMOHHBIX HSMGHGHHﬁ, OJHAKO pAd JATOJIOTMICCKUX MPU3HAKOB YKa-
3bIBAKOT HA MEPBUYHO-0CAOYHOC MPOUCXOKACHUEC Kap6OHaTHle Mopoa U Ha MPUTOAHOCTL MOJYUCHHBIX 3HA-
YeHUH IS JaTbHEHIINX XeMOCTpaTUrpapuuecKux MoCTPOSHHUH.

2. AHoManbHO Hu3Kue 3Ha4YeHus §'3C B JOJIOMHUTAX YUCTIKOBCKOW CBHUTBI MO3BOJISIFOT COMOCTABIISITH UX
C YpOBHEM TI00aimbHOM mo3mHesarnakapcekoit C-uzoromnoit anomanuu Lllypam-BoHoka, umeromierr Bo3pact
551—580 mutH eT. DTOT BBIBOI MOATBEPIKAACTCS MHHHUMAJIBHBIMU BO3pPACTaMH OOJIOMOYHBIX HUPKOHOB U3
YHCTSIKOBCKOM CBUTHI, cocTaBIsitomuMe 580 MiTH stet. /laHHas HeraTHBHAS aHOMAJIHS 3aHUMaeT ONN3Koe CcTpa-
TUTpa(hUIECKOE TTOIOKCHNE B CPABHECHHUN C AHAIOTHYHBIMH HETAaTUBHBIMH C-H30TONMHBIMU COOBITHSIMH fOTa
Cubupckoii mnardopmel. [Tpu 3TOM crpaturpadmvecknii o0beM BeHIa Ha Fore EHnCeicKoro Kpsika, BEpOsITHO,
CYILLIECTBEHHO MEHblIIE, yeM B paspese Ilaromckoro Haropbsl, [Ipucastbs u B HEKOTOPBIX JPYTUX PErHOHAX.

3. 30oTOnHEIC XapaKTCPUCTUKU U HOBBIC JJAaHHBIC O BO3pPaCTE TaCEEBCKOM CCpHUHU MO3BOJIAIOT YTOUHUTD €€
KOPPEJSILIHUIO C IPYTUMH CTpaTurpaguIeckuMu Noapa3AeiICHUsIMU BeH a foro-3amnana CHOHpCcKoit miaThopMsl.
B YaCTHOCTHU, AJICHIMHCKAsA W YHUCTAKOBCKAasA CBUTHI COOTBETCTBYIOT HCIICKOMY, a4 MOIIIAKOBCKasl — TUPCKOMY
TOPU30HTY BHYTPEHHHX paiioHOB. Kpome Toro, TaceeBckas cepusi COOTBETCTBYET JIMIIb BEpPXHEH 4acTH yal-
CKOi1 cepuu ceBepa EHuceiickoro kpsika u ocenkoBoii cepuu [Ipucasips, a He SIBISAETCS X IMOJIHBIM aHAJIOTOM,
KaK CUMTaJIOCh paHee.

4. PaznuuHOe BpeMsl 3aJI0’KEHUS] HEOIPOTEPO30HCKOro KpaeBoro nporuda Ha roro-zanajne Cudbupckoro
KpaTOHa, BEPOSITHO, OIPENENIAeTCsl PAa3IMYHbIM TEKTOHHYECKHM PEKMMOM B Pa3HBIX €ro ydacrkax. boiee
CIIO’KHOE, YeM TIPEIINOIarajJoch paHee, CTPOSHIE BeHICKIX OCaI0YHBIX CHCTEM B 9TOH 4acTH IUTaT(GOPMEI TIPHU-
BOJIUT K CYIIIECTBCHHBIM YTOUYHCHUSIM PETHOHANBHBIX M MECTHBIX CTPATHTPAPHUICCKUX CXEM, aKTyaTbHBIX JIIS
TMOYICKa U MPOrHO3UPOBAHUA NUCTOYHUKOB YTJICBOAOPOAHOTO ChIPbA.

Astopsl 6maronapus! J1.b. KouneBy 3a momorps mpu poBeICHUN MOJIEBBIX PadOT, a TAK)KE peIeH3eHTaM
A.b. Ky3smuueBy u E.M. XabapoBy 3a psi 3aMe4aHUil ¥ IPeAT0KEHHH, KOTOphIE CIIOCOOCTBOBANN YITyuUllle-
HUIO NEPBOHAYATILHOTO BAPHAHTA PYKOMUCH.
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Tematuka uccienoBanuii ckoopanuuposana ¢ mianamu HAP UT'M CO PAH, UHIT CO PAH u 'NH
PAH. T'eoxuMmudeckue W W30TOIHBIC UCCICIOBAHMS KapOOHATHBIX OCAJOYHBIX MOPOA MPOBEICHBI IPH IO~
nepkke rpanToB PODU Ne 19-05-00427 u 17-05-00418, a Takxkxe PH® No 17-17-01241. T'eoxpoHonornueckoe
M3yYeHHE 00JIOMOYHBIX IIMPKOHOB OCYIIECTBIISIIOCH TIPH MoiepkKe TpanToB PODU Ne 18-05-00234 u 18-35-
20025.
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