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IIpencraBinensl HoBBIe pe3yabTaThl U—Th—Pb n3oromHoro marmpoBaHMs 3epeH IETPUTOBOIO LIMPKOHA U3
MeCYaHUKOB BepxHeTaBpuueckoit cBUThl [opHoro KpbimMa, oTHOCs11Ielicsl K HUDKHEIOPCKOM 4acTu TaBpUye-
ckoii cepun. ConocTaBiieHre MOJTYYeHHBIX BO3PACTHBIX HAOOPOB 3€peH JETPUTOBOTO LIMPKOHA C aHAJIOTUY-
HBIMM JTAHHBIMU JUISI OOJIOMOYHBIX TIOPOJ Kak 0oJiee HU3KUX, TaK U 0oJiee BBICOKMX CTpaTUTpacrIeCcKUX
ypoBHeit kummepun [opHoro KpbiMa rokasaio ux cyliecTBeHHOE pasjinuue. DTO SIBJISIETCS OTpaKeHUeM
MPOUCXOAMBIINX Ha pyOeXe Tpraca 1 I0phl, a TAKXKe B HaYasle CpeaHeil Iopbl KapaAWHATbHBIX U3MEHEHUI UC-
TOYHUKOB CHOCA /ISl U3yYeHHBIX ToIL. B mo3nHeM Tpuace—iope ocanouHsie 6acceiinbl [opHoro Kpbima Obl-
J1 cDOPMHUPOBAHBI HEMOCPENCTBEHHO Ha I0XKHOM (B COBPEMEHHBIX KOOPIMHATaX) KOHTUHEHTAJIbHOW OKpau-
He BoctouHo-EBpomneiickoro cermeHTa EBpasuu. B mo3mHem Tpuace 3mech ObUT pacHoioXeH OOIIMPHbIN
Ckudcko-TaBpuueckuii Merabacceiit. B ero ceBepHoii yactu, B CKudCKoM ocagouHoOM bacceiiHe, HaKaruiv-
BaJIMCh MPEMMYILIECTBEHHO MEJIKOBOIHBIE OTJIOKEHMS, a B €0 I0XKHOM yacTu, B TaBpruecKoM rTyO0OKOBO/I-
HOM OcaJlouHOM OacceiiHe, mpoucxonuia dhaulieBast ceruMeHTalus. B 06710MouHo KOMIIOHEeHTe huriia
JNIOMUHUPYIOT MPOIYKTHI pa3pyllIeHUs KPUCTALTNYECKUX KOMIUIEKCOB hyHaameHTa CapMmarckoii yactu Bo-
crouHo-EBponeiickoii riatgopmsel (BEIT) — aHamoroB KpucTaan4ecKuX KOMILIEKCOB, OOHaXKeHHBIX Ceii-
yac B Ipejesiax YKpanHCKOro uTa 1 BopoHeXXCcKOro KpucTalsInuecKoro MaccuBa. TeppureHHblil MaTepuan
noctyrai B TaBpyuueckuii ocagodHbIil 0acceitH TpaH3uToM Yepe3 Ckudckuit 6acceitH. OKoJio pyoexka rmos3-
HETOo Tpuaca U paHHel I0pbl 00JIOMOYHBIN MaTepuai, cHeceHHbIU ¢ BEI, mepecran noctymnars B TaBpuue-
CKUIT 0caiouHbIii 6acceitH. Ho B Hero Havas mocTyrnarh MaTepral, NIEpBUYHBIM UICTOYHUKOM KOTOPOTO ObLITA
KpUCTaJNTUYeCcKue KoMIIeKChbl [OHABaHbI U TepUOKEaHUYECKMX KOMILIEKCOB okeaHoB Peuk u [1aneo-Tetuc.
DTO0 03HAYaeT, YTO B paHHei1 Iope najieoreorpadudeckasl CUTyalus Ha 10xkHoii okparHe BocTouHno- EBpomneii-
cKoro cermeHTa EBpa3zuu kapauHaibHO u3MeHuIach. Ckugcko-TaBpuueckuii MerabacceitH B TOM BUIIE, B
KaKOM OH CYIIECTBOBAJI B TIO3HEM TpUace, NpeKpaTui cylliecTBoBaHue. B mpenenax ero ceBepHoOi yacTu
(Ckudckoro ocanouHoro bacceitHa) Bo3HUKII0 nogHsatue Jloopymka- Kpeim. [Tpu 3ToM B ero 103KHOI YacTu
(B TaBprueckKoM ocailouHOM DacceitHe) CyIeCTBEHHbIX U3MEHEHUI B YCJIOBUSIX OCAJIKOHAKOTIJIEHUSI HE TIPO-
u3oluio. B paHHeil ope TaM MpoaoKaaoch HAKOTUIEHUE TTYOOKOBOIHOTO (huiiia. Mbl Ha3bIBaeM 3TOT YHa-
clie0BaHHbBII ocanouyHblil 6acceitH [lo3qHeTaBpruecKuM, YTOObI MOMYEPKHYTh OTIIMYME €TI0 CEAUMEHTALIU -
OHHOTO BBIMOJIHEHMS OT BhlIOJIHeHUsI TaBpuyeckoro 6acceitHa. Ha pyOeske paHHel 1 cpenHei 1opbl Wid B
caMOM HayvaJie cpeiHe Iopbl ocanikoHakoreHue B [lo3nHeTaBpuuecKoM ocagouHOM GacceiiHe ObLIO 3aBep-
11IeHO, a ITocJieJoBaTeIbHO HaKoIIeHHbIe B TaBprueckoMm u [ToznHeTaBprueckoM 6acceitHax BepXHETpHUaco-
BbI€ 1 HYDKHEIOPCKHME TOJIIM UcTibITanu necdopmatvu. [To3nHee, B cpenHeil U MO3aHEH 1ope, HAa OCHOBaHUY,
CJIOXXEHHOM 3TUMM TUCTIOLIMPOBAHHBIMU KOMILJIEKCAMU, IIPOU3OIILIO 3aJI0KEHUE U pa3BUTHE CUCTEMbI [0p-
Ho-KpbpiMckux cyo6acceiiHoB. OGJIOMOYHBIN MaTepuall, aKKyMyJIMPOBaHHBIN B CpeHEeN U IO3MHei 1ope B
cucteme TopHo-KpriMckux cyb6acceitHoB, MMesI B OCHOBHOM MeCTHOe (pervoHallbHOE) MPOUCXOXIEHNUE,
MPU 3TOM MOSIBUJICSI HOBBIM MCTOUHUK CHOCA, TTIOCTABJISIBIINI B 9TH Cy00acceitHbl 3epHa JETPUTOBOTO LIUP-
KOHa MepMCKO-TPUACOBOTO BO3pacTa.

Karouesoie crosa: Taneo-Terrc, Me3030ii, YepHOMOpCKUi pernoH, nayieoreorpadust, TaBpuueckuii 6acceitH
DOI: 10.31857/50869592X22040056
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BBEJEHUWE

B mocnenxee necstuneTrne B MpakTUKY IeOJIOTH-
YeCKHUX UCCICIOBAaHUI CTaIl aKTUBHO BHEAPSITh Me-
tox MmaccoBoro U—Th—Pb usorormmHoro natupoBaHus
3€pEeH IETPUTOBOIO IIMPKOHA M3 OCAAOYHBIX MOPOI.
DTOT MeTod MO3BOJISIET IOJAYYUTh MHMOpPMaALUIO O
BO3pacTe KPUCTAJUIMUYECKUX KOMIUIEKCOB — IIE€pPBUY-
HBIX MCTOYHUKOB 3epeH HupKoHa. CoIlocTaBiIeHNe
3HAYECHU BO3pPacTOB 3epeH IEeTPUTOBOIO LIMPKOHA
13 00JIOMOYHBIX MOPOA Pa3HBIX TOJIII TO3BOJISIET 3a-
¢uKCHUpPOBaTh U3MEHEHNE NCTOUYHMKOB CHOCA U CIIy-
KUT OOBEKTUBHON MHGpOpMaLMeid IJIs1 MajeoTEeKTO-
HUYECKUX U TTajicoreorpapuuecKux peKOHCTPYKIIUIA.

K HacrosiieMy BpeMeHu 1151 HEKOTOPbIX CTpaTh-
rpacuyeckux obOpazoBaHuii T'opHoro Kpsima yxke
IIpOBeIeHbI Takue rucciaemoBanus. Tak, B padore (Ni-
kishin et al., 2015¢) mpencraBieHbl CyMMapHBIE pe-
3yabraTl U—Th—Pb u3otonHoro matupoBaHUsT 3€-
PEH IEeTPUTOBOIO LIMPKOHA U3 CPENHEIOPCKUX—HEO-
T€HOBBIX ITecuaHMKOB. B padorax (HukuiwmH u np.,
2016; Pynpko u ap., 2018, 2019; Kuznetsov et al.,
2019; Pomaniok u ap., 2020) npuBeaeHbI pe3yJibTaTbl
U3y4YEeHUs 3€PEH NeTPUTOBOIO IMPKOHA U3 TTIeCUaHbIX
rnopoJ, (IMeCYaHMKOB WJIM MeCYaHOTO MaTpUKCa KOH-
JIOMEPaTOB) CpedHe- U BEPXHEIOPCKUX Ipyd000II0-
MOYHBIX ToII. Bee 3TH pe3yabpTaThl 0000IIEHBI B pa-
6ote (PomaHIoK U np., 2020). B padote (HukuiuuH u
np., 2020) mpencraBieHbsl pesyabTatel U—Th—Pb
U30TOITHOTO JaTUPOBAHUS 3€PEH LIMPKOHA U3 TTOPO/T
BEPXHETPUACOBBIX (DJIMIIEBBIX TOJII, OTHOCSIIIUXCS
K TaBpUYECKO U 3CKUOPAMHCKON cepusiM. Llenbio
HacCTOsIIel CTaTbU, KOTOpasi (pakTUYeCcKu SBISIETCS
MPOAOIKEHUEM BBIIIEYIIOMSIHYTBIX pPabOT, ObLIO
npenctapieHue pe3yabratoB U—Th—Pb uszoronHoro
JIaTUPOBAHUS 3€peH AETPUTOBOTO LIMPKOHA U3 HUX-
HEIOPCKUX MEeCYaHUKOB TaBpUUecKoii cepum (mmpobda
N18-002), comocTaBjieHue MOJYYEHHbIX TAHHBIX C
TaKOBBIMU JIJIS1 0OJIOMOUYHBIX TTOPOJI Kak 6ojiee HU3-
KUX, TaK W 0o0Jjiee BBICOKUX CTpaTUTpadpUyeCKUX
ypoBHeu kummepua ['opHoro KpeiMa, a Takke Tpo-
Be/JleHME Ha OCHOBE 3TUX JaHHBIX Najieoreorpaduye-
cKux pekoHcTpykuumii 1jist l'opHoro Kpeima.

METOO NCCITEAOBAHUA

U—Th—Pb n3oTormHoe maTnpoBaHue 3epeH LINPKO-
Ha METOIOM MacC-CITeKTPOMETPUN C MHAYKTUBHO CBSI-
3aHHOI1 I1a3Moii ¢ J1azepHoii adisiuei (LA-ICP-MS)
BBITNIOJHEHO B LIeHTpe KOIEKTUBHOTO MOJb30BaHUS
obopynoBanueM I'MH PAH. Ins nazepHoro orbopa
MMKPOTPOOBI UCMOIb30BaHA CUCTEMA JIa3epHOI abJisi-
mu NWR-213 (“Electro Scientific Ind.”), coBmerieH-
Has1 ¢ MarHuTocekTopHbIM MCII Macc-crieKTpoMeTpom
Boeicokoro paspeireHus “Element2” (“Thermo Scien-
tific Inc.”). MeTonuka ucciaenoBaHus MOAPOOHO M3-
JioxeHa B padore (Hukuiuun u ap., 2020).

KanmnbpoBka M30TOMTHBIX U3MEPEHUI TTpOBeIeHa
10 BHEIITHEMY CTaHIApTy, B Ka4eCTBe KOTOPOTO MC-
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nonb3oBaH upkKoH GJ-1 (Jackson et al., 2004; El-
hlou et al., 2006). KayecTBO aHaIM30B OLIEHEHO My-
TeM MOCIEAOBATEILHOTO U3MEPEHUS KOHTPOIbHBIX
cra"gapToB uupkoHa 91500 (Wiedenbeck et al., 1995,
2004; Yuan et al., 2008) u Plesovice (Slama et al.,
2008) 1 Heu3BeCTHBIX 00pa3uoB. [JI1sI 3epeH HUPKOHA
GJ-1, 91500 u Plesovice B xone nM3MepeHUi ITOIyde-
Hbl CpelHEeB3BelIeHHbIe KOHKOPAAHTHBIE OLEHKHU
Bo3pacrta (£26) 600 £ 4 (n=64), 1058 = 7 (n=12) n
335 £ 4 (n = 10) MuH NeT. DTU 3HAYEHUS B IIpeaesiax
OILIMOKN U3MEPEHUsI COITIACYIOTCSI ¢ aTTeCTOBAHHBIMU
0 M30TONMHOMY oTHoweHMIo 2°Pb/?¥U cpennensse-
IIEHHBIMU 3HAYEHUSIMU BO3pacTa 3THUX CTaHIApPTOB,
nonydyeHHbIMU MeTtogoM CA-ID-TIMS: 6019 = 04
(n=7),1063.5+0.4(n=7)u337.2 %+ 0.1 (n=10) MmaH
ner (£20) (Horstwood et al., 2016). O6paboTka aHa-
JIMTUYECKUX PE3YILTATOB BHIMIOJIIHEHA C ITOMOIIBIO
komMmepdeckoit mporpamMmbl GLITTER (Griffin et al.,
2008) u mporpammsl Isoplot/Ex (Ludwig, 2012). Me-
TOOUYECKUE MPUEMbI, UCIIOIb3yeMble HAMU JJIs1 00-
PabOTKM MEePBUYHBIX AHATUTUYECKUX JaHHBIX, OITH-
caHbl B pabote (PomaHIok 1 ap., 2018).

T'EOJIOTMYECKU OUYEPK
I'OPHOI'O KPBIMA

Ha ni-oBe KpbIM BblJ€IeHbI IBA OCHOBHBIX CTPYK-
TYPHO-reoMop(doornyeckux sjiemMeHTa — [opHbIi
KpbsiM u CreniHoit KpbIM, KOTOpbIE UMEIOT pa3iny-
Hoe reosiormyeckoe crpoenue (Ieosmorus..., 1969)
(puc. 1). B tekroHmyeckoM oTHomeHun CTeIHO
KpbiM siBnsiercd yactbio CKUGCKON TUIMThI — 3IH-
TePLMHCKON CTPYKTYPHI C TIaT(OPMEHHBIM CTUJIEM
cTpoeHus, (yHIAMEHT KOTOPOH CIIOXEH JIOKeM-
OpMIICKUMHU 1 TaJIEO30MCKMMM KOMILUIEKCAaMU, He-
paBHOMEPHO MeTaMOpPGhU30BaHHBIMU U 1eDOPMUPO-
BaHHbIMU. [opHBbII KpbiM — 4YacTb COBpEMEHHOTIO
Anbnniicko-Cpenn3eMHOMOPCKOTO  (AJIBIIUIACKO-
I'imanaiickoro) KoOJUIM3MOHHOTO TTOKPOBHO-CKJIaMI-
yartoro nosica. l'eonornyeckoe crpoeHue I['opHoOro
KpbiMa oxapakTepr3oBaHO B OOJIbIIOM KOJUYECTBE
nmyo6aMKaluii 1 HeJaBHO 000011eHo B padorax (Ni-
kishin et al., 2015a, 2015b, 2015¢ ¥ CCBIJIKA B 3TUX pa-
ooTax).

B reonormyeckom ctpoeHun IopHoro Kpeima
Y4aCTBYIOT KUMMEPUICKUI (KUMMEPUIbl) U CUHAJIb-
MUACKWIA CTPYKTYpHBIEe KOoMIUIeKCHl (CiaBuH, 1986;
MureeB u ap., 2006). I1epBblit 06pa3oBaH HEPaBHO-
MEPHO JUCJIOLMPOBAHHBIMU TOPOJAMU BEPXHETO
TpMaca—HU30B HIXXHero Meya. OH moapasaesieH Ha
TpM nonkomruiekca: (1) BepXHeTpruacoBO-HUXKHEIOP-
ckuit; (2) aameH(?)-Oarckuit u (3) mMocTOATCKUIA.
KummMmepuiickuii KOMIUIEKC OOHaXXeH B TIpenesiax
IepBoii rpsinbl KpbIMCKYX TOp M cllaraeT CTpyKTYpHOe
OCHOBaHUWe MOHOKIWHaIu Btopoil rpsasl KpbiMm-
ckux rop. CUHaJIIMUKUCKUN CTPYKTYPHBIM KOMILIEKC
COCTOMT U3 3ajleralolliuX MOHOKJIMHAIBHO METOBBIX
U KaHO30MCKMX TOJIL, KOTOPbIMU CJIOXEHbI BEPX-
Ne 4
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KY3HELOB u ap.

Mecra ot60pa IKonbHbBIH CrenHoii
npoG u ux VHTPY3HB IMepsomaiickuit Kpbim
MapKUPOBKa Crent ol ok (174)
KpuM BK 173
J>xxunanpckas B
uHTpy3usd (170) N18-001 & » 3
Q r. Kapanar
N18-003 +
CeBacro-
MoJibCKas N18-002 . M. Meranom
raBaHb o » K15-007
\ XY
o
< 2 r. Kacrenb
" 174 165—172 1 Marmatuueckue apeasbl
Dro- 4 KI5-003 6 B "
TeHT 5-00 I. Atoar YIIKAaHUTHI HTPY3UBBI
5 1 2 3
I'aBaHb
banaknasa
M. Capbra 4 5 6 7

Puc. 1. I'eonmorunyeckas cxema l'opHoro Kpeima o (Nikishin et al., 2015¢), ¢ ynpoIeHUsIMU 1 JOITOTHEHUSIMU.

VYcinoBHBIE 0003HaUYEHUST: | — MEJIKOBOTHO-MOPCKHUE OTJIOXKEHUS (BEPXHUI MEeJI—30LIeH); 2 — OTJIOXKEHUSI 1IeIb¢ha U KOHTUHEH-
TaJIbHOTO CKJIOHA (HVDKHUIT Men); 3 — OTIoXeHus mebda (KeutoBeii—oeppurac); 4 — BYJIKAHOTEHHO-0CAIOYHbIE OTJIOXKEHUS,
MoJacca, 1eab(hOoBble OTIOXEHUS (CPEeqHsIs I0pa); 5 — TaBpUUYecKasl U SCKMOPAMHCKAsI CepUM (BEPXHUI Tprac—HUXKHSIS 10pa);
6 — TpOroBbIe 1 LIETb(OBLIE OTIOXKEHMS (KEUTOBE—HEeoreH); 7 — ne(opMUpOBaHHBIE 1IETb(OBBIE 0CAIKH (KEJIOBER—301EH).
Lludpsl B Kpy:KKax — apeajbl ?1I030HETPUACOBO-IOpCcKOoro Marmarusma (tudpst 170, 173, 174, 165—172 — U30TOIHBII BO3pacT
MarMaTUYeCcKUX TeJl B MJIH JieT): 1 — Tesla rabopouraoB, nmaba3oB, rabopo-a1adba3oB, rabopo-IMOPUTOB, MUKPOIUOPUTOB U I0JIe-
puToB (BKTtouast [TepBomaiickuii ITOK U JIXKMAaUPCKYIO MHTPY3UIO ¢ Bo3pacTtamu 174 u 170 MitH J1eT cooTBeTcTBeHHO, U—Pb ma-
TUpOBKHU 110 LIMpKoHYy, SHRIMP-II), pacipocTpaHeHHBIE B OKPECTHOCTSX ¢. Tpymomo6oBka (Mopo3oBa u ap., 2017); 2 — mac-
CHMBBI TPAaHUTOMIOB, CJIaTalOIINX TOphl Atomar 1 KacTtenb, 1 accollMpoBaHHbIE ¢ HUMU MEHBIINE TeJia, BO3PacT KOTOPBIX O
PErMOHAIBLHO-TE0JIOrMYeCKUM JaHHBIM U1 U—Pb matupoBKaM 1o HUpKoHy — Gat—6aiioc (165—172 muH ser; CupuaoHOB
u ap., 1990; ®ukonuHa u ap., 2019 u MH. 11p.); 3 — Ga3aabThl, aHAE3UTHI U JALIMTHI, CJaralolre 4acTh TOpHOro MaccuBa Kapanar
(BynkaHuyeckue roctpoiiku Xoba-Terne u Cssitast [opa); st ByakanuToB Kapanara nosnyueH Bo3pact 173 mitH siet (Ar—Ar me-
ton; Popov et al., 2019); 4 — ceprieHTUHUTBI, 0a3abThI, JOJIEPUTHI U TIAarMOpUOAUTHI (174 miH net, K—Ar meTton) pationa l'e-
pakiest (Mbic @uosieHt) (ITpomeicioBa u np., 2016); 5 — aHae3UTOBbIE JIaBbl TeCCeTbCKOTO 0CaT0YHO-BYIKAHOTEHHOTO KOM-
Tuiekca (BepxHuil Tpuac, 6uoctparurpadumdeckue naHHble) B okpecTHOCTsIX Dopoca (JIpicenko, 2019a, 20196). Bo3amoxHO,
MO LIEHTPaTbHOI YacThio KauMHCKOTo MOTHATHS TaKKe €CTh IMO3MHETPUACOBbIE WM IOPCKUEe MarMaTUThl. B 1960-¢ romsl
31ech ObLIM MTPOOYpPEeHbI CKBaxKMHBI N2 1KY 1 2K4, KOTOpbIe Ha ITyouHax 6ojiee 2000 M BCKPBUIM YeThIpe MHTEpBajia MarMaTh-
YeCKUX Mopo MOITHOCTEIO oT 50 1o 150 M. BMemaronmy mopogaMu MarMaTUIECKMX T SIBJISTIOTCS aJIEBPOJIMTHI U apTUILIN -

Tbl TaBpuueckoit cepuu (JIbicenko, 2019a, 20196).

HME 3JIEMEHTBI CTPYKTYphl BTOpoit rpsinel 1 TpeThbs
rpsaa KpeiMckux rop.

BepxHeTpracoBO-HIKHEIOPCKUM  ITOAKOMILIEKC
KUMMEPUJI CIO0XKEH CYLIECTBEHHO OCagOYHLIMU 00-
pa30BaHUSIMM, OTHOCSIINUMUCS K TAaBPUYECKON 1 3C-
KuopauHCcKoi cepusMm (MypatoB, 1959; AnekceeB u
ap., 1989). Kpome Toro, B rocjieIHME rOAbl CTaJIU U3-
BECTHBI JAaHHbIE, YKA3bIBAIOIIE HA CYIIIECTBOBAHUE
ropasgo 6oJjiee MOJIOABIX O0Opa30BaHUII B TaBpUUe-
ckoii cepun (Sheremet et al., 2016). OgHako 3T JaH-
HBIe OBLUIM MOABEPTHYTHI Cepbe3HOoM KpuThKe (FOanH
u 1p., 2016) 1 He TTOJTYYMIV IIUPOKOTO IIPU3HAHUSL.

TaBpuueckast cepuss — 3TO MOIIHBIM KOMILIEKC
NIyOOKOBOOHBIX (hJIUIIEBLIX 0Opa30BaHUII C OYCHb
YETKO IPOSIBJICHHONM PUTMUYHOCTBIO. B 0O0BbeMe Ta-
BPUYECKOI1 CEpUM BBIICIISIIOT HYDKHETABPUYECKYIO U
BepxHeTaBpuueckyio cButhl (I[lanoB u nap., 1978,
2009; IMTanos, 2002; Cracdees u ap., 2015 1 cchuiku B

CTPATUTPA®UA. TEOJJOTUYECKASA KOPPEJIALUA

9TUX paboTax), KOTOpble MHOLAA (DUTYPUPYIOT B JINTE-
parype Kak “KpbIMCKast” W “3CKUOPIMHCKAs” CBUTBI
cootBeTcTBeHHO (PukonuHa u ap., 2019). st TaBpu-
YeCKOI cepum XapakKTepHbI “MOHOKJIMHAIM MOIIHO-
CTBIO 10 HECKOJIbKUX COTeH METPOB C pa3HbIMU yIJIaMU
HaKJIOHa, B TOM YMCJ€ OIPOKUHYTHIMU, MeCTaMu
OCJIOXKHEHHbIE MEJIKMMU CKJIaAKaMU (CKJIaAKU 2-TO
nopsiaka)” (Pposioa u ap., 2014).

DCKUOpAUHCKAS CEPUST CIIOKEHA YepeTyIOIMU-
Ccd NIMHAMM, apruJUIMTaMM, ajeBpO-apTUUIUTAMU,
aJleBpoJIUTaMM M TlecyaHMKaMu. Ha HeKoTophIx
cTpaTUrpaUIecKNX YPOBHSIX 3CKMOPAMHCKON Cepuu
SIPKO TPOSIBJIEH XaOTUYECKUI (OJIMCTOCTPOMOBBIIT)
CTUJIb ee BHYTpeHHero cTpoeHust (KopoHosckuit, Mu-
neeB, 1974; 3auka-HoBaukuii, ConoBbeB, 1988; Anek-
ceeB 1 Ap., 1989). B paHHUX mmy0IMKasix ObUIO BHICKA-
3aHO MPEAITOIOKEHNE, YTO TTOPOILI SCKUOPINHCKON U
TaBpUUECKOI cepuii, McXols M3 OmocTpaTurpadude-
Ne 4

ToM 30 2022



NCTOYHU KN CHOCA OJIA BEPXHETPUACOBO-HNUXKHEIOPCKOT'O ®JIMIIA 55

CKMX TaHHBIX, JIMIIIb OMHOBO3pacTHHI (KopoHOBCKMIA,
Mugnees, 1974; I1anos, 2002). OgHako B 60Jiee 103/ -
HUX paboTax MX CTaJli TPAKTOBATh KakK (pallnabHEIC
aHaJIOT'M — OTHOBO3pacTHEIC 00pa3oBaHUs, C(HOPMU-
pOBaHHbIE B pPa3HbIX (dalMajbHbIX OOCTAaHOBKAaX.
IIpu sTOM mpedmnonaraeTcs, YTO ITOPOIABI ICKUOP-
IWHCKOI cepnn OBIIM c(pOpMUPOBAHEI B OOCTAHOB-
Kax OpoBKMU 1Ieiibda U BepxXHel yacTu 6opTa (CKJIIO-
Ha) 0CaJo4YHOro OacceiiHa, B ITyOOKOBOOHOM 4acTU
KOTOPOI'0 HaKaIlJIMBaJIMCh IIOPOALI TABPUYECKOM Ce-
puu (Muiees u ap., 2006, ¢. 30; HukummH u np.,
2006, c. 15).

OO11Me cBeleHUs 0 BHYTpeHHEM CTPOSHMU U CTpa-
TUTrpapUIECKOl TO3ULIMK BEPXHETPHUACOBO-HIKHE-
IOpCKUX (DITUILIEBBIX TOJI, a TAKXKE CPEHE- U BEpXHE-
IOPCKUX Tpy0ooOsoMouHbIXx Tom [opHoro Kpemma
npuBeAeHbl B pabortax (ITanos u ap., 1978, 2009; Ila-
HoB, 2002; MazapoBu4, Muiees, 1989; Apkanbes,
2004; Arkadiev et al., 2018; Mwunees u ap., 2006; ba-
pa6omkuH, ITuckynos, 2010; CradeeB u ap., 2015;
Kuznetsov et al., 2019; Pyabko u ap., 2019; Hukuinun
u 1p., 2020 1 cChUIKU B 3TUX paboTax) U OTpakeHbI Ha
puc. 2.

OTBOP ITPOBHI, ITPOBOITOATOTOBKA,
XAPAKTEPUCTHUKA 3EPEH IMPKOHA

ITpo6a N18-002 oTrobGpaHa B TOUKE C KOOpAUHATA-
MU 44°45°40.6” c.m1., 33°59°55.74” B.1. U3 IIecyaHU-
KOB, CJIaralollnX OCHOBAaHUE OTHOIO M3 (hIUIIEBBIX
PUTMOB, TIIOCJIENOBATEIbHOCTh KOTOPBIX OOpa3yeT
¢dparMeHT pa3pe3a BEepXHETaBPUUYECKOM CBUTHI, XO-
poii1o 0GHAXKEeHHOTO B MpaBoM 0opTy oBpara SIMaH
(puc. 3). DToT oBpar pasaeiisieT cTojaoBbie rophl Hle-
nyauBas (Ha 3arazae) u JInmHHas (Ha BOCTOKE) U SIB-
JISIETCSI HUDKHUM TIPaBbIM IIPUTOKOM pPy4Ybst MaHTyIII,
JIOJIMHA KOTOPOTO U3BECTHA TaKxKe Kak MaHTyIIicKast
Oayika M MaHTYIICKHIA OBpar.

Panee 66110 mokazano (11IBanoB, 1966; [Tanos u 1p.,
1978, 2009), uto B pailoHe NOJMHBI BEPXHETO Teue-
HuA p. bonpak (Beie c. Tpynomo6oBKa) u ee JIEBOTO
MpUTOKa pyd. MaHryin TaBpudeckasi Cepusi TUCIIO-
MpOBaHa B KPYITHYIO 3alIPOKMHYTYIO K 1ory IIpo-
XJIATHEHCKYIO CUHKJIMHAJIb. B siipe CHHKIIMHAIN 3a-
JIETaloT MOPOIBI BEPXOB pa3pe3a TaBPUIECKOM CepUU.
OceBas 30Ha [lpoxytafHEHCKOI CHUHKIWHAIN TIPO-
CTPAHCTBEHHO COBITAJAET C OPHMEHTUPOBAHHBIM C
FO3 Ha CB yuacTtkoM V-006pa3Hoii 1OJUHBI HUXKHETO
TedyeHUs pyd. MarHyi, paciioJ0XeHHBIM MEXIY
miato IMatrns (Ha ceBepo-3amnane) 1 ropamu Hlenymm-
Basg u JymHHasg (Ha oro-Boctoke). [IpeacrasieHust o
TOM, 4TO B siipe [TpoxitafHEHCKOM CUHKIIMHAIM 3aJie-
raloT HWKHEIOPCKHE DJIEMEHTHI pa3pe3a TaBpUYECKOM
cepuu (puc. 3), NOATBEPXKICHHI ITAJICOHTOJIOTMYECKM-
mu Haxonkamu (bapxatoB, 1955; Myparos, 1959; Ka-
3akoBa, 1962; Haiinun, 1964; IlIBanos, 1966 (puc. 1,
touku 3—5); ['yctomecos, 1967; MypatoB u 1p., 1972,
c. 145; SIuun, 1976; bapabomkuH, Jderrsapes, 1988;
TypoB u ap., 2002; ApkanbeB, @enoposa, 2018). [1pu
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5TOM OTHEJIbHBIE aBTOPHI YKa3bIBAIOT Ha TO, YTO Bep-
XU pa3pesa TaBpUUeCKOii Cepruu MOTYT 3aXBaThIBaTh 1
aaJIeHCKY10 yacThb cpenHeii opbl (ITaHoB u np., 2009;
ApkanpeB, Demoposa, 2018).

Ornpo6oBaHHBIE TTECYaHUKN CepO-3eJIeHbIe, Mac-
CHBHOTO OOJIMKA, MEJIKO-CPEeIHE3ePHUCTHIE, TUIOXO-
coptrpoBaHHbIe. Pa3Mep 00I0MKOB, MPeACTaBIeHHBIX
B OCHOBHOM KBapliieM, BaperpyeT oT 0.5 10 0.1 MM B T10-
nepeyHuke. OOJOMKU TPEUMYILIECTBEHHO OCTPO-
yroJibHbie (puc. 4).

M3 mpo6sr N18-002 BecoMm oKoJI0 3 KT OBIJTa B3SITa
yacTh MaTepuaja (IpuMepHo 1.5 KT), KOTOpPBIi ObLT
U3MeJIbYeH BPYYHYIO B UyTYHHOM CTyme 10 pa3Mep-
Horo kjacca —0.25 MM, ¢ UCIIOJIb30BaHUEM OTHOPA-
30BbIX cHUT. Jlajee U3 M3MeJbYEHHOro MaTepuajia
MpoObI B IPOTOYHOI BOAOIIPOBOAHOM BOE OBIIa OT-
MydeHa B3BECh MEJIMTOBON M MEJIKOAJIECBPUTOBOM
(menee 20—30 MKM) pa3MepHOCTU. 3aTeM 3TOT MaTe-
puan ObUT pa3fielieH Ha JIETKYIO U TSDKeyto (hpakuuu
B TsoKenoi xunkoctu I'TIC-B ¢ mIoTHOCTBIO OKOJIO
2.9 r/cM3. U3 TaKennoil MUHepaIbHOM (hpaKLMK, I10-
cJie €€ OTMBIBKM OT OCTaTKOB TSDKEIOM XUIKOCTH U
MPOCYIIMBAHUSI B BBITSDKHOM IIKady, ¢ ITOMOIIBIO
CaMOJICILHOTO 3JIEKTPOMAarHUTHOTO celapaTropa B
I'MH PAH 6putn otnesieHbI MarHUTHBIE MITHEPAJTHI.
IMTonyyeHHast TakuM 06pa3oM ppakiius TSKEIbIX He-
MarHUTHBIX MHHEPAaJIOB CoAcpKaja MHOTOYMCIICH-
Hble 3epHa nOupkoHa. KoHIIEHTpHUpoBaHUE 3e€peH
LIMPKOHA 10 YPOBHSI MOHOMPAKIIUU TIPOBEICHO HE
OBUIO; 3epHa IJIs aHajau3a ObLIM BBIOPAHBI Claydaii-
HBIM 00pa30oM BPpyYHYIO U CTAHAAPTHBIMHA METOINYC-
CKMMM TIpYeMaMy UMILJIAHTUPOBAHBI B 3IIOKCUIHYIO
[IAIIKY.

3epHa LIMPKOHA B HEMArHUTHOM TSKEJIOM MHUHE-
panbHOI pakuuu u3 nmpoosl N18-002 umeror pas-
Mmep oT 20—30 mo 150—170 MxM m pas3HyIO (popMy.
ITpuMepHO B paBHBIX KOJUYECTBAX CPEIU HUX IMPU-
CYTCTBYIOT UBOMETPUUYHBIE (C COOTHOLLIEHUEM JTUHBI
K mmpuHe ot 1 : 1 go 1.5 : 1) m ynmuHeHHBIE (C COOT-
HOIIIEHHWEM JJIMHBI K 1upuHe ot 1.5 : 1 mo 3 : 1) 3ep-
Ha. YacTbh 3epeH uMMeeT LapOBUAHBIN OOJUK, 4TO,
CKOpee BCEro, yKa3bIBaeT Ha BBICOKYIO CTEI€Hb MX
OKaTaHHOCTHU. ¥ HEKOTOPBIX YITMHEHHBIX 3epPEeH 3a-
YacTyl0 OTUETJIMBO BUIHBI TIEPBUUYHBIC KPUCTAJIN-
YecKre TI'paHu, YTO CBUIETEIbCTBYET, OYEBUIHO, O
HEBBICOKOI CTeNeHW OKAaTaHHOCTU 3TUX 3epeH. B
OOJIBLIMHCTBE 3epeH LIUPKOHA B IIPOXOSIIEM CBETE
BUIHBI TPEIIMHbI, MUHEPAJIbHbIE U ra30BO-XUJIKUE
BKJIFOUEHUSI, 30HbI METAMUKTU3AIUU, IS KOTOPBIX
XapakTepHO CHUXXeHUe Tpo3payHocTu. Hekoropsie
3epHa UMEIOT 30HAJIbHOE CTPOEHUE, BbIpAXXEHHOE B
HAJIMYUU 1Iep U oOpacTalolux ux KaitM,/000104eK.

PE3VJIBTATDBI

B mpo6e N18-002 uzyuenne U—Pb uzoromHoit
cUCTeMBbl BbIMONHEHO MWiIst 120 3epeH OeTPUTOBOTO
nupkoHa. s 4 3epeH nmoJiydeHbl HCMHTEPIIPETUPY -
Ne 4
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eMble aHaJIUTUIEeCKNEe OJaHHBIe. Pe3yabTaThl ocTaab-
HbIX aHAJIW30B MpUBEACHBI B TaOa. 1. Bo3pacTHbie
OLIEHKY IS ~75% 3epeH XapaKTePU3YITCI CUIILHOMN
IMCKOPIAHTHOCTHIO (pHUC. 5), 9TO CBUIOETEILCTBYET O
MacCOBOM TepMaJbHOM (MeTaMOop(dUUeCKOM) 1/UIn
METaCOMATHYECKOM BO3ICHCTBUU (BO3MOXHO, HEOI-
HOKpaTHOM) Ha MpOoaHAIM3UPOBAaHHbBIEC 3¢pHA LIUPKO-
Ha, KOTOpoe B pa3Hoii cternieHr Hapyimiao nx U—Pb
M30TOIHYIO CHUCTEMY, WHOIIA OYeHb CYIIECTBEHHO
(D> 30%). B moponax, u3 KOTOpPBIX ObllIa OTOOpaHa
npo6a N 18-002, ripu ux JIMTOIOTrO-TeTporpapunIecKoM
M3y4EeHUM HEe BBISIBJICHO SIBHBIX CJIEIOB MeTaMoppuie-
CKOI'O WJIM MeTacoMaTU4eCcKoro m3MeHeHus. Iloatomy
HauOoJiee BEepOsITHO, YTO 3epHa JETPUTOBOTO LIMPKO-
Ha OBUIM pELUKJIMPOBAHBI U3 IIOPOMA, paHee MCIIbI-
TaBIINX TepMaJbHOE (MeTaMOp(hHIECKOe) 1/ NI Me-
TacOMaTUYeCKOe BO3IEMCTBUE.

IIporpamma GLITTER nmaetr BO3MOXHOCTh BH-
JIETh pa3BepPTKY 110 BpeMeHM (MbI Ha3bIBaeM e€¢ aHa-
JIMTUYECKHUIA CUTHAJT) KOJIUYECTBA MOCTYNAIONINX Ha
neTeKTop MoHOB 22°Pb, 207Pb, 208Pp, 232Th u 28U no
Mepe NPOHUKHOBEHMUSI JIyya jla3epa BHYTPb UCCIEIY-
€MOro 3epHa LIUPKOHA, T.€. UICIIapEHUS BEIleCTBA U3
Bce Oosiee 1 OoJsiee ero IIyOMHHEBIX dacTeiil. PasHble
YacTU aHAIMTUYECKOIO CUTHaJIa COOTBETCTBYIOT pa3-
HBIM YacTsIM 3¢pHa LUPKOHA. B GOJIBIIMHCTBE U3Y-
YEeHHBIX 3¢pPeH HUPKOHA JINOO HEIIOCPEACTBEHHO B UX
ONITUYECKOM M300pakeHUHU, JIMOO M0 aHAJIUTUYECKO -
MY CUTHajly BBIIEJICHBbI 00JacCTU, KOTOPbIE MOXKHO
TPaKTOBaTh KaK SIAPO M 000JIOUKY 3epHA IETPUTOBOTO
mupkoHa. g 3epHa Ne 11 aHaJIUTUYECKUIA CUTHAI
OTUYETJIMBO paclajicsl Ha IB€ 4aCTU, COOTBETCTBYIO-
e siapy U 000104Ke, IJIsI KOTOPBIX HOIy4YeHbI KOH-
KOpJaHTHBIE 3HAaYeHUs Bo3pacta 518 + 6 MuH et
(D=-0.2%) n 424 = 5 mutx et (D = 0%) cooTBeT-
CTBEHHO (pHc. 5, Bpe3ku). Takum o0pa3oM, SIIpo 3To-
ro 3epHa 3apUKCUPOBaAIO KeMOpuiickoe (KaIOMCKO-
aBaJIOHCKOE WJIM MaHappuKaHCKOE) COObITHE, a 000-
JIOUKa 3epHa — BO3MEHCTBUE TEPMAJIIbLHOIO COOBITHS,
COOTBETCTBYIOIIETO BPEMEHM KaJIeAOHCKO opore-
Huu. B 9 3epHax Bo3pacT omnpeesieH TOJIbKO M0 YacTu
aHAJIMTUYECKOIO CUTHAJIa, COOTBETCTBYIOLIEH SIAPY
W 000JIOUKE 3epHa.

Bce matupoBku ¢ auckopaaHTHOCTBIO |D| > 10%
WCKJIIOUeHbI U3 paccMorpenusi. OcraBimmecs 30 na-
TUPOBOK WCITOJIb30BAHBI JJIS TIOCTPOCHUS THCTO-
rpaMMbl M1 KpMBOM MJIOTHOCTU BepositTHocTu (KIIB)

U—Pb n30TOITHBIX TaTUPOBOK (puc. 6B, 6T). Ha KITB
SIpKUE IMUKU He MTPOSIBWIIMCh. JINIIb ABa cJ1a0bIX THKa
(1535 1 422 MaH neT) moaaepKaHbl 3 U3MEPCHUSIMMU.
MakcuMaJbHBII MoMyd4eHHbIN Bo3pacT 2706 = 11 MuH
et (D = 0.1%), MmudnumanbHbiii — 303 = 3 MiIH JieT
(D=1.0%).

OBCYXJIEHME ITOJYYEHHbIX
PE3YJIbTATOB

B pa6ore (Huxkumun u ap., 2020) npeacraBieHbI
pesyiabratel U—Th—Pb nzoTonHoro natupoBaHus 3e-
PEH IETPUTOBOTO LIMPKOHA U3 IBYX MTPOO, XapaKTepusy-
IOIIMX BEPXHETPUACOBbIE (PIIUIIIEBbIE TOMIIM KUMMeE-
puiickoro cTpykTypHoro koMruiekca I'opHoro Kpeima:
HWXKHETAaBpUUECKYIO CBUTY (BEPXHETPUACOBYIO 4YacThb
TaBpuuecKoii cepuu, mpoda N18-001) (puc. 6a) u can-
TUPCKYIO TOJMIIY (BEpXHETPUACOBYIO YaCTh 3CKMOPIANH-
ckoit cepun, mpo6a N18-003) (puc. 66). CuiabHoe
CXOICTBO HabOpPOB BO3PaCTOB 3€pPEH JIETPUTOBOTO
LIMPKOHA U3 3TUX MpoO (Tadia. 2, koadPUILIMEHT p =
= 0.923) cBUIETEJLCTBYET O TOM, UTO TECYAaHUKHU U3
TaBpPUYECKOM U 3CKUOPIAMHCKON CepUil B MO3THEM
Tpyace WMEIW CAWHYIO0 TMTAIONIYI0 TPOBUHIIUIO.
CxomHblIit XapakTep pacnpeaeaeHnit Bo3pacTa 3epeH
JIETPUTOBOTO 1IMPKOHA TOATBEPXKIAaeT MpeAcTaBe-
HUST 00 3CKUOPAMHCKONM U TaBPUUYECKOM CepusiX Kak
¢anmanbHbIX aHaJIOrax, KOTOpble (POPMUPOBAIUCH B
OIHOM M TOM XKe OacceitHe (puc. 7a).

CormocTaBiieHre TTOJYYEHHBIX HOBBIX JAHHBIX, Xa-
paKTepU3yIOIINX HUXKHEIOPCKUI cTpaTurpachuiecKuii
ypoBeHb TaBpuueckoro ¢auina (mmpoda N18-002)
(puc. 6B, 6r), ¢ aHAJIOTHYHBIMU JAaHHBIMH MO BEpX-
HeTpuacoBbIM (uieBbIM TouiaM [opHoro Kpsima
(ripo6er N18-001 u N18-003) (puc. 6a, 66) BBISIBISIET
KapAWHAJIBLHOE pasInuyue B XapaKTepe pacripeaesie-
HUS$ BO3pACTOB 3€peH JETPUTOBOTO LIMPKOHA U3 Mec-
YaHUKOB BEPXHETPHUACOBOTO U HUXKHEIOPCKOTO CTpa-
turpacdrdeckux ypoBHeil paspesza I'opHoro Kpsima
(Tadm. 2, koadduimenr p = 0.0).

Tak, B mpobax, KOTOpbIE XapaKTepH3YIOT BepxXHE-
TpracoBble ¢uieBbie Tonim [opHoro Kpeima, 3a-
(UKCUPOBAHO 3HAUUTESILHOE YUCIIO 3€PEH AETPUTOBO-
ro LIMPKOHA C OYEeHb JAPEBHUMHU 3HAUYSHUSIMU BO3pacTa
(>3.0 mutpn stet). Kpucrauimyeckrie KOMIUIEKCHI C Ta-
KUMMU IPEBHUMU BO3pacTaMU Ype3BbIUaliHO PEAKU B
MUpe, HO IIUPOKO TipeacTaBieHbl B [1omoJbCKOM U

Puc. 2. KoHuenryanbHas ynpollleHHast cTpatTurpaduyeckasi cxeMa TpruacoBO-I0PCKUX (hIIUIIEBBIX U FOPCKUX TPYyO00OIOMOU-

HbIx Toir [opHoro Kpeima, ocHoBa o (Nikishin et al., 2015c¢).

VYcinoBHbIe 0003HAaYeHUST: 1 — 9CKMOpAUHCKAasI cepusl; 2 — TaBpuyecKas cepusi; 3 — OJJOKM KaMEHHOYTOJIbHbBIX, IIEPMCKUX U
TPUACOBBIX U3BECTHSIKOB; 4 — OJIOKM MECYaHUKOB; 5 — BYJKAHOKJIACTUKA U BYJKAHUTHI; 6 — Tpy0006IOMOYHBIE TOIIIN; 7 —
OTJIOKEHUST B HEOOJIbIIUX MyJUT-arapT cybbacceiiHax aJlIloBUaIbHOU U MEJIKOBOAHO-MOPCKOM Irpy0oii KIaCTUKU, MECTaMu C
MPOCJIOSIMU yIJieii; 8 — 1ienbghoBble OTI0XEHUS; 9 — UHTPY3UBHI (a) U ByJKaHUTHI (0); 10 — mpubiau3uTenbHas crpaturpadu-
yeckas mpussiska nmpobd Ha U—Pb natupoBanue nerputoBoro nupkoHa (dZr). BeigeneHue HU>kHeTaBpUUeCKoil ¥ BEpXHETaBpU-
YECKOI CBUT B TaBpUuecKoil cepuu nposeaeHo 1o (Cradees u ap., 2015). [eonornueckas mkana no (International..., 2020).
IMonoxenue Mect oT6opa Mpos cM. puc. 1. JlaHHbIe MO MpobaM B3SITHl U3 CIEAYIOIINX UCTOYHUKOB: BK (OGuTakckue KOHIIo-
Mepartbl) (Hukuims u ap., 2020); K15-007, K15-006 u K15-003 (Kuznetsov et al., 2019; Pomaniok u ap., 2020); N18-002 (Ha-

crosiimast padora); N18-001 u N18-003 (Hukuimx u ap., 2020).

CTPATUTPA®UA. TEOJJOTUYECKASA KOPPEJIALUA
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ITpuazoBckoM Gyiokax YKpawHCKOTO muta Boctou-
Ho-EBpomneiickoit miardopmel (BEIT) (cMm. 0630p B
pabore (Huxwimmmna m gp., 2020)). DTo 1mo3BoJsIeT
paccMmaTpuBaTh KpUCTAIIMUYECKUE KOMILIEKCHI, aHa-
JIOTUYHbIE KOMIIJIEKCaM, MPeACTaBIEHHBIM B COBpe-
MEHHOM CTPYyKType YKpPauHCKOIoO IIUTa, KaKk OYeHb
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O poceeHnua=a

57

bacceiiH,

10 MapxupoBka
XapaKTepucTuku dZr

npob

K15-007 Cucrema l'opHo-KpbiMckux
K15-003 <¢y0dacceiinos.
JloMuHUpoBaHue B rpy6o-
K15-003  G510mounbIx ToMax dZr
TMO3THEHEOTTPOTEPO30MNCKO-
Majieo301cKOro Bo3pacra,
nosiBineHue dZr
MEPMCKO-TPUACOBOTO
BO3pacrTa.
Hokemb6puiickue dZr —
MPEUMYIIIECTBEHHO
[Tepu-T'onnBaHckoro
TIPOUCXOXKIEHUST
(puc. 8r).

BK

Ilo3nneraBpuyeckuii
OacceiiH.

[NpexpaleHre NOCTyIICHUS
B 6acceiiH MpOAYyKTOB
paspyiieHus yHIaMeHTa
oro-3anagHoi yactu BEII,
nosiBieHue dZr I[epu-
T'ongBaHCcKOTrO
MPOMCXOXICHUS,
HapacTaHue KOJIMYECTBa
dZr no3nHe-
HEONpPOTEPO30MCKOro-
KaMEHHOYTOJIbHOTO
Bo3pacTta (puc. 70 u 8B).

N18-002

BepxHeraBpuueckas
CBUTA

TaBpuueckmuii 6acceiin
(102KHas YaCTh
8 Ckudcko-Tappuyeckoro
= Merafacceiina).
o NI18-003 JloMuHMpOBaHUE
N18-001 B BbITOJIHEHUU OacceiiHa
MPOAYKTOB pa3pylleHust
¢ynnamMeHTa 10ro-3anamgHoi
vactu BEI1 u mpumecHbie
KOJIMYECTBA LIMPKOHOB
MO3THEHEOITPOTEPO30ICKO-
najaeo30iCKOro Bo3pacra
(puc. 7a u 80).

HI/I)KHCTaBpI/I‘{CCKaH

TaBpuueckas
cepust

92

10

BEpPOSITHBIE TEPBUUHBIC UCTOUHUKU IPEBHUX 3€pEH
JIETPUTOBOI'O LIMPKOHA B MeCYaHUKAX U3 BEPXHETPHU-
ACOBBIX YacTeil pa3pe3a TaBpUUIECKOM 1 3CKUOPATH-
ckoii cepuii I'opHoro Kpreima. Pe3yabTaThl M3ydeHUs
JIETPUTOBOIO LIMUPKOHA M3 BEPXHETPUACOBBIX TOJIIIL
T'oproro KpreiMa comnacyiorcs ¢ majieoreorpadude-
Ne 4
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Puc. 3. Cxema reolormyeckoro ctpoeHust 6acceitHa pyubss Manryin (Manryiickoro ospara). CxemMa cocTaBjieHa Ha OCHOBE
kaprorpaduyeckux matepuanos (LlIBaHos, 1966; ITaHos u np., 1978; bapa6owkuH, Jdertspes, 1983; Typos u ap., 2002; Hu-
kutuH, bonotos, 2007; HukutuH, 2017) 1 cOGCTBEHHBIX HAOJIIOIEHUI aBTOPOB.

1 — yeTBepTUUHBIE 0Opa30BaHUs (HEpACWICHEHHBIE), 2 — MEJIOBbIE TONIIU (HEPACUWIEHEHHbIE); 3 — BEPXHETPUACOBO-HUX-
HelopcKasi 3CKMOPAMHCKAsT cepusl (HepacwieHeHHas1); 4 — HUXKHelopcKash (HUXKHEIOpCKO-aaJeHCKasl) BepXHeTaBpuuecKast
CBHUTa BEPXHETPHUACOBO-HUXHEIOPCKOM TABPUYECKOI CEpUM; 5 — pas3ioMbl; 6 — MpuMepHoe nosioxkeHue ocu ITpoxagHeH-
CKOIi ONMPOKUHYTON CUHKJIMHAIU; 7 — 3JIEMEHTHI 3aJIeraHusl CJIOEB: a — HAKJIOHHOE, 6 — OMPOKMHYTOE; 8 — MeCcTOo OTOOpa
npo6sr N18-002; 9 — MecTa HaXoIOK MAJIEOHTOJIOTUYECKIX OCTATKOB B TIOPOJaX BEPXHETABPUUECKOUM CBUTHI, TIOATBEPKIAI0-
1IMe paHHEIOPCKUI BO3pacT 0OHaXXeHHOro B oBpare IMaH (pparmMeHTa uinieBoro paspesa. Mcrounuku naHubix: 1 — (Mypa-
TOB, 1959; Myparos u ap., 1972, c. 145); 2 — (IlIBaHoB, 1966, puc. 1, Touka 5; Ka3zakoBa, 1962); 3 — (IlIBanos, 1966, puc. 1,
touka 3; bapxaroB, 1955); 4 — (LlIBaHoB, 1966, puc. 1, Touka 4); 5 — (Haitnun, 1964); 6 — (I'yctomecos, 1967); 7 — (SIHuH,
1976); 8 — (bapat6oukuH, dertsipes, 1988); 9 — (Typos u np., 2002); 10 — (TypoB u np., 2002); 11 — (ApkanbeB, @enopona,
2018); 12 — (ApkangbeB, Penoposa, 2018).
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0.5 MM

0.5 Mm

Puc. 4. Mukpodortorpadum recyaHnka, U3 Koroporo oroopana npoba N18-002. CieBa HUKOIU Mapasule]IbHBI, ClIpaBa —

cKkpeleHsl. JnrHa MaciurabHoi auHeitku 500 MKM.

CKUMMU PEKOHCTPYKIIMAMMU, NPEICTABICHHBIMU B pa-
6ote (Okay, Topuz, 2016). 1 neiicTBUTEIHLHO, MOITY-
YeHHbIE PE3YJIbTaThl YKa3bIBAlOT Ha TO, YTO B TTO3AHEM
Tpuace (AU COOTBETCTBYIOIIMX CTpaTurpadmde-
CKUX YPOBHEI TaBpUUYECKON U DCKUOPAMHCKON ce-
pMii HakarIMBaJCsd B Pa3HBIX 4YaCTIX OOIIMPHOIO
ocalloyHOro OacceiiHa, pacroJiaraBllierocsi Ha I0X-
HOIl KOHTMHEHTaJIbHOU okKpaumHe BoctouHo-EBpo-
neiickoit (bantuiickoit) yactu EBpazum u OTKpbITO-
ro B okeaH Ilameo-Teruc (puc. 7a). MBI Ha3bIBaeM
aToT OacceitH Ckudgcko-TaBpuuecKM meradacceii-
HOM, YTOOBI MOMYEPKHYTb €ro ABYUJEHHOE CTpoe-
Hue. CeBepHblit Ckudckuii cerMeHT Merabacceiita,
npuOMKeHHBIIT K BocTouno-EBporieiickoil gyactm
EBpasuu, ObLI OTHOCUTEIHLHO MEIKOBOIHBIM U pac-
nonarajics Ha oopamirstroneit BEII ¢ rora snurepuumH-
ckoii CKu(pCcKOM TInTe ¢ TETepOreHHBIM (PyHIAMEH-
ToM, BKmouvatomuMm Ilepu-T'oHaBaHCKUE TeppeiHbI
(puc. 8a). KOxwubiit TaBpuueckuii cerMeHT CKU(PCKO-
TaBpnueckoro MeradacceifHa OBIT TIIYOOKOBOIHBIM M
pacnioyiarajicsi Ha KOHTUHEHTaIbHOM CKJIoHe BocTtou-
Ho-EBponeiickoit (bantuiickoit) yactu EBpasuu u y
MOJHOXbSI 3TOT0 KOHTUHEHTAJILHOTO CKJIOHA.

CHoc ob6iomouHoro marepuana B Ckudcko-Ta-
BpUYeCKUii MeradacceitH (puc. 7a, 806) MpOUCXOIWII CO
CTOPOHBI KOHTMHEHTA. B mpuOIM-keHHO K KOHTMHEH-
Ty MEJIKOBOOHOIT yacTu MerabacceitHa (B CkugckoM
OacceiiHe) B MEJTKOBOIHBIX IIEJIH(POBBIX 0OCTAaHOBKAaX B
TO BpeMsl HaKaIIMBAJIMCh MaJIOMOIIHbIC TEPPUTEHHO-
IIMHUCTO-KapOOHAaTHBIE TomIy: Tomma (15—25 M)
Meprejeii U apruwummMToB ¢ aBycTBopkamu Halobia
septentrianalis Smith kapHmiickoro sipyca, BCKpBITast
ckB. Denoposckasi-12 B 3anagHoit yactu CTemHOro
Kprima, a Taxke Tomma (120 M) nepeciianBaHusST KOH-
[JIOMEPATOB, MECYAaHUKOB, AJIEBPOJUTOB U apTUJIU-
ToB ¢ naBycTBopkamu Halobia cf. bittneri Moiss.,
H. septentrianalis Smith, BckpbITass IyOOKMMM CKBa-
>KMHaMU Ha TaTbsIHOBCKOM 1 bakajlbcKOlf MOMCKOBBIX
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mwiomansgx Ha ceBepe CremHoro KpniMa (AcraxoBa
u ap., 1984, c. 39). [To-BumnMoMy, 0OJIOMOYHEBI MaTe-
puain, cHocuMblii ¢ Bocrouno-EBpomneiickoit (ban-
Tuiickoit) yactu EBpa3uu, no 3po3uOHHOMY KaHay
(KaHajlaM) TpaH3UTOM IiepeMelnajicsa dyepe3d Ckud-
CKUIi GaccelH M oTTyda mocTynajl B TaBpuyecKuit
nTyOOKOBOIHBIN OacceifH. B mepexomHoif 30He OT
BHelIHelt O0poBku Ckudckoro meiabda K ITydoKo-
BOIHOI yacTu TaBpruecKkoro 6acceifHa B 00CTaHOBKax
KOHTMHEHTATLHOTO CKJIOHA HaKaruIMBaJlUCh BepxHe-
TPHACOBbIE JIEMEHTBI pa3pe3a 3CKUOPANHCKON CEPUU.
Ilpu sToM B mWIyOOKOBOmHOIN TaBpuueckoil dactu
Ckudcko-TaBpuueckoro MmerabacceifHa HaKaIUIM-
Bajicd uMIll — BEpXHETpHacoBasi HUXXHETaBpuye-
cKasl CBUTa TaBpUYECKOI CepurM.

B Cxudcko-TaBpuyeckuii MeradbacceiiH ¢ ceBepa,
co ctopoHbl BoctrouHo-EBporeiickoii (bantuiickoii)
vactu EBpasuu, Briamasia kpyirHas peka (puc. 86). Bo-
JI0COOPHBI 3TOM peKM (PEeYHOI CUCTEMBI) APESHUPOBAIU
o0yiacTH, B MpeJenax KOTOPbIX Ha IpeBHEN 3PO3UOH-
HOIT MOBEPXHOCTU OBLIA 3KCIIOHUPOBAHBI KPUCTAJLIM -
yeckne KoMruiekehl Capmarckoi yactu (pyHIaMeHTa
BEII, anajiornyHble y4acTBYIOIIIMM HbIHE B CTPOCHUU
YkpaunHckoro 1uta 1 BopoHexckoro Kpuctauinye-
ckoro maccuBa. Kpome Toro, B mpeneirax obiacrei
1aJ€0BO0COOPOB 3TOM PEKU MOTJIU IPEHUPOBATHCS
00J1acT pacrpoCTpaHeHUs! JOKeMOPUNCKUX W/Wiau
MaJe030MCKMX TOJII, CIOXEHHBIX IIPOAYKTAMU 3pPO-
3UM 3TUX KPUCTALUIMYECKUX KOMILIEKCOB. DTa peka
obecrneyrBaja TIOMUHUPYIOLINH 00beM MOCTYIaBIlIe-
ro B Ckudcko-TaBpuyeckuii MeradacceiitH 00JIOMOY-
HOro marepuaia, cHocumoro ¢ Bocrouno-EBpormeii-
ckoii (bantuiickoit) yactu EBpa3zuu. OOGJIOMOYHBIM
MaTepural, KOTOPHIil ObLI TPAH3UTOM TPAHCIIOPTUPO-
BaH uepe3 Ckudckuii bacceitd (CKUPCKYIO MEIKO-
BomHYI0 4acThb Ckudcko-TaBpuyeckoro merabdac-
ceiiHa), aKKyMyjaupoBalicsi Y OpoBku CKudCcKoro
menbda. OTTyna B BUAES UMITYIbCHBIX TYPOMINTOBBIX
Ne 4
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Puc. 5. [IlmarpamMmma ¢ KOHKOpAMEN TSI 3epeH AeTPUTOBOTO IIMPKOHA 13 TTpoobl N 18-002.

DJTUTCHI TOKa3bIBAIOT 68 %-Hbli1 JOBEPUTEIbHBIN MHTEPBAT U3MEPEHUI /1 BCEX aHAJIM30B. B TpaBoM HUXXHEM YTy B BUAC
Bpe3KU Ha cepoM (poHe MoKa3aH yBeJIMYeHHbIN (hparMeHT KOHKOPIUU. B JIeBOM BepxHeM yri1y — nu300paXkeHusl 3epHa LIUPKOHa
Ne all: (a) — ontuyeckoe, (6) — KaTOMOJIOMUHECIIEHTHOE, (B) — B pacCesTHHBIX 2JIeKTpoHax. LA — KpaTep j1a3epHOM abasiim.
J171s1 5TOro LIMPKOHA IMOJIydeHbI BO3pacThl: 518 + 6 MJIH sieT st siapa v 424 + 5 MITH JIeT 11st 000104KK. B ontuyeckom n3o6-
paXeHHU AP0 UMeeT KeNThIM 1LBEeT, a 000JI0YKa — rojy0oii, B KaTOIOJTIOMUHECIIEHTHOM M300paXeHUU siipo — CBETJIOoe,
a o6oyiouka — TeMHasi. JIHO KpaTepa aGysiiuy B KaTOAOJTIOMUHECIIEHTHOM M300paXeHUM — TEMHOTO 1[BETa, B ONMTHYECKOM
M300paXKeHUM — roJIyOOro 1IBETa, T.€. Ja3epHbIi TpoO00TOOP HAYaICA B SIAPE U 3aKOHYMUJICS B 000JIOUKE.

TOTOKOB MaTepuJ IepUOANYECKU TTOCTyNal 3a OPOBKY
enbpa — B TaBpuueckuii yOOKOBOIHBINM OacceiiH (B
TaBpuyeckyio mryookoBomHylo 4Yacth Ckudcko-Ta-
BprYecKoro Merabacceitna). Yacts marepuaia Obuia
aKKyMyJINPOBaHa Ha KOHTMHEHTAIbHOM CKJIOHE, TIe
€10 CJIOKEHBI BEPXHETPUACOBBIE BJIEMEHTHI pa3pesa
3CKUOPIUHCKOI cepuu. Jlpyrasi yacTb JOCTUTIIA yAa-
JIEHHBIX IJTyOOKOBOMHBLIX oOOJjacTeil TaBpuyecKoro
OacceliHa, IIe B 00CTaHOBKAaX HUKHEM YaCTH KOHTH -
HEHTaJIbHOT'O CKJIOHA 1 KOHTUHEHTAJILHOTO TTOTHOXbSI
cchopMUpoBaja HUXKHETaBpUUYECKYIO CBUTY TaBpuye-
ckoil cepun. Kpome Toro, BTOpOCTENEHHBIMU JIO-
KaJIbHBIMU UCTOYHUMKAMU OOJIOMOYHOIO MaTepuasa,
MOCTYNAaBIIETO B MO3HEM TpUace B NIYOOKOBOIHYIO
(TaBpuyeckyw) yactb Ckudcko-TaBprueckoro me-
rabacceiiHa, MOIJIM OBITb HEOOJbIINE BHYTpHOac-
CeliHOBbIE MOOHATHS, B MpeAeaax KOTOPBbIX MOIIU

CTPATUTPA®UA. TEOJJOTUYECKASA KOPPEJIALUA

OBITh PKCMTOHMPOBAHbI KOMIJIEKCHI STTUTEPLIMHCKOTO
dyHmameHnTa Cxkudckoit (B ToM unciie B CeBepokaB-
Ka3cKoii ee yactn) u Musuiickoii rumirt. HeGonbmoit
BKJ1aJ B GOpMUPOBAHUE CENUMEHTALIMOHHOTO TOTO-
Ka MOT BHOCUTb pPa3HOC OOJOMOYHOTrO MaTepuasa
BIOJIb OeperoBoil TMHUM MelKoBomHO Ckudckoit
yactu Ckugcko-TaBpuyeckoro Mmerabdacceiita.

B npo6e N18-002, xapakTepusyloiieii HIDKHEIOp-
CKYIO YacTh TaBPUYECKOI cepum (BEpXHETABPUUECKYIO
CBUTY), ME30apXEUCKUX 1 O0JIee IPEeBHUX 3€PEH IETPU-
TOBOTO LIMPKOHA He 3a(pUKCUPOBAHO, HO B 3HAUMUTETb-
HOM KOJINYECTBE MPUCYTCTBYIOT 3€pHA LIMPKOHA C Me-
30MPOTEPO30HCKUMU U HEOTPOTEPO30ICKMMU BO3pac-
TaMU, TUMTAYHBIMU 1JISI KPUCTAITMYECKIX KOMIUIEKCOB
CTPYKTypHOTO ocHOBaHUs [lepu-T'oHaBaHCKUX Tep-
pEHHOB, YJYacTBYIOIIMX B CTpOeHUU (yHAaMeHTa
Ne 4

ToM 30 2022
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IMo3nHeHeonmpoTepo3oiicKkue

U (paHepo30iicKue LIUPKOHbBI
IepruOKeaHNYEeCKNX KOMIUIEKCOB
okeaHoB Peuk u Ilaneo-Tetuc

Heoapxeiickue, majeonporepo3oiickue,
ME30IIPOTEPO30MUCKHUE

U HEOMPOTEPO30MCKUE IIUPKOHBI,
MCTOYHUKOM KOTOPBIX ObLITU

Ilepu-T'onaBaHcKue TeppeitHbI

INaneonporeposoiickue

U apxeiickue (BKJIrovast
NpeBHENIINE Me30apXercKue
U najeoapxeicKue) HMPKOHBI
Capmarckoii yactu BEII
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Ilepmo-TpracoBbIii HLUPKOH

U-Pb Bo3pacT, MJIH JieT

Puc. 6. [McrorpaMMsl 1 KpUBbIE TDIOTHOCTU BEPOSITHOCTH BO3PACTOB 3€PEH AETPUTOBOTO IMpKoHa u3 mpob N18-001 (6),
N18-002 (B, ), N18-003 (a) 1 cyMMapHBIX JaHHBIX 110 CpeIHE- U BEPXHEIOPCKUM I'pyO000IOMOUHBIM TTopoaam (1, €). Mc-
TOYHMKU JAHHBIX HA puc. 6a, 66 — (HukuwmwuH u ap., 2020), Ha puc. 6B, 6r — HacTosas pabora, Ha puc. 61, 6e — (PoMaHIOK

u np., 2020).
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Ta6muna 2. BesinunHbI B3aUMHBIX TapHBIX KO3dduiimeHToB p Tecta Konmmoroposa—CmupHoBa maist HabopoB U—Pb Bo3z-
pPacTOB JETPUTOBOIO LIMPKOHA M3 BEPXHETPHUACOBO-HUKHEIOPCKOTO (hiinia U cpelHe-BEPXHEIOPCKUX IPyOo006I0MOY -

HBIX ToJI KuMMepun ['opHoro Kpeima

Howmepa npo6 K15-003 | K15-007 BK K15-006 | N18-001 | N18-002 | N18-003 Tﬁig}oz Kli-g(l)jillﬁ(lls_-ggg *
K15-003 0.352632 | 0.685672 | 0.212612 | 0.000000 | 0.027548 | 0.000000 | 0.000000 0.869725
K15-007 0.352632 0.057419 | 0.213347 | 0.000000 | 0.006768 | 0.000000 | 0.000000 0.712413
BK 0.685672 | 0.057419 0.014539 | 0.000000 | 0.019639 | 0.000000 | 0.000000 0.179962
K15-006 0.212612 | 0.213347 | 0.014539 0.000000 | 0.000396 | 0.000000 | 0.000000 0.256632
N18-001 0.000000 | 0.000000 | 0.000000 [ 0.000000 0.000000 | 0.923008 | 1.000000 0.000000
N18-002 0.027548 | 0.006768 | 0.019639 | 0.000396 | 0.000000 0.000004 | 0.000000 0.003655
N18-003 0.000000 | 0.000000 | 0.000000 | 0.000000 | 0.923008 | 0.000004 0.992168 0.000000
N18-01+N18-03 0.000000 | 0.000000 | 0.000000 | 0.000000 | 1.000000 | 0.000000 [ 0.992168 0.000000
K15-003 + K15-007 + | 0.869725 | 0.712413 | 0.179962 | 0.256632 | 0.000000 | 0.003655 | 0.000000 | 0.000000
+ BK + K15-006

ITpumeuanue. PacyeTsl BIIOMHEHBI ¢ MOMOIIIbIo Tporpammebl (Guynn, Gehrels, 2010), pa3melieHHoit B cBoOboaHoM noctymne. [Tpume-
HeHue Tecta KonmmoropoBa—CMUPHOBA UCITONIB3YETCSI IS TOTO, YTOOBI OTIPENEIUTD, MOAUMHSIOTCS JIU IBa SMITMPUUECKUX pacIipeie-
JIEHUSI OIHOMY 3aKOHY, JIM0OO ONpeNenTh, MOAUYUHSIETCS JIU TOJyYeHHOe pacrpeneieHue npeanonaraeMoit Moaeau. OObIYHO CTaH-
JIapTHBII YPOBEHb 3HAUMMOCTH TECTa MPUHUMAETCsl paBHbIM 95%. Eciin BeimurHa 1MoJIy4eHHOTro B3auMHOro KoadduliMeHTa p rpe-
BbILIAET oporoBoe 3HaueHue (.05, To TecTUpyeMble SMIUPUYECKUE pACTIpEeSIEHUST C BEPOSITHOCTBIO 95% MOMYUHSIIOTCSI OMHOMY U
TOMY Xe 3aKOHY pacnpenencHust. [1oay>XKupHbIM MIPU(MTOM U CBETIIO-CEPbIM (POHOM BBIIEICHBI 3HAYSHUST p OOJIbIIE MPUHSITOTO MO-
poroBoro 0.05. [TonoxeHue mect oT6opa mpod cM. puc. 1, Ha3BaHUSI CBUT/TOJIII — Ha pUC. 2 U 6.

Cxudckoit umThl (puc. 6B, 6r). Takum obpas3om, pe-
3yJIbTAThl JATUPOBAHUS 3€PEH ASTPUTOBOTO LIMPKOHA
3a(puKCcUpoBaId KapAUHAIBHYIO IIEPECTPOIKY Ceau-
MEHTAIIMOHHBIX IIOTOKOB, ITOCTYIIABIINX B INTyOOKO-
BonHyio TaBpuyeckyro dvactb Ckudcko-TaBpuue-
CKOoro MmerabacceiiHa, B IepHoa BpEeMEHU ITO3MHUIA
Tpuac—paHHss 1opa. [IpoxyKThl paspylieHus IpeB-
Hero ¢yHmamenTta BEII (bantuku) mepecranu mo-
CTUTaTh INIYOOKOBOIOHOIT yacTu MeradacceiiHa, a I1o
HOBBIM IYTSIM TPAHCIIOPTUPOBKU CIOJA OBLI IIPUHE-
CeH OOJIOMOYHBIN MaTepHall, COACpKAIIW 3epHA
JIETPUTOBOTO LIMPKOHA C ME30MPOTEPO30MUCKUMU U
HetunmuaHbiMU 111 BEIT mo3gHeHeompoTepo30ii-
CKUMH (BKJII0OYasi KaIOMCKO-aBaJIOHCKHKE) BO3pacTa-
MU, a TAaKKe 3epHa IIMPKOHA C KaJIeAOHCKMM BO3pac-
TOM MeTaMOp(dUYECKOro 1/UIN METACOMAaTUYECKOTO
npeob6paszoBaHus (puc. 70, 8B). IlepBUYHBIMHM HC-
TOYHMKAMM 3€peH IUPKOHA C ITO3THEHEOIIPOTEpPO-
30MCKMMHM (KaaoOMCKO-aBaJOHCKMMM) BO3pacTaMu B
recyaHUKax BEpXHETaBPUUECKOI CBUTHI MOTJIN OBbITh
YY4acTBYIOIINE B CTPOSHUHU TePLIMHCKOTO (DYHAAMEH-
Ta CKU(PCKOM TUTUTHI KPUCTAIUTNUYECKIE KOMIIEKCHI,
cchopMUpPOBaHHbIE B MpeAesiax CeBEPHbIX Iepudepu-
yeckux yacteil [oHaBaHbI, 1 KOMIUIEKCHI IIEpHOKea-
HUYEeCKMX 30H okeaHOB Peuk u [Taneo-Teruc.

ITonyyeHHble pe3ynbTaTbl U OCHOBAHHbBIE HA HUX
BBIBOJIBI B 11€JIOM COOTBETCTBYIOT U3BECTHBIM MaJIeO-
reorpapudyeckuM noctpoeHussM (Nikishin et al.,
2015¢c 1 op.). B Hux mist Havana 10pbl pEKOHCTPYUPO-
BaHbI JIOKaJIbHbIE NehOopMallii B HEKOTOPBIX YaCTSIX
3CKMOPANHCKOI cepuu U BO3BHUKHOBeHUEe Ha CKkuh-
ckoM 1enbde nogHsaTus Jdoopymka- KpeiM, koTopoe
NPOTATUBAIOCH OT JloGpY/IKM Yepe3 COBPEMEHHBI

CTPATUTPA®UA. TEOJJOTUYECKASA KOPPEJIALUA

Onecckuit menb®d B coBpeMeHHBIN CrermHoit KpbiM.
IMosiBieHWe 3TOro MOAHSITHUS TOJOXKUIO HAYaJIo Cer-
MEHTAlLMU 1 YCIOXHEHUIO CTPYKTYphl Ckudcko-Ta-
BpPUYECKOTo MerabacceitHa.

[Momusarue HoOpymka-KpbeiM B paHHei 10pe orpa-
HUYMIIO C ceBepa NIyOOKOBOIHYIO yacTh CKugcko-Ta-
BpHUYECKOro MerabacceilHa, CTaBIIYIO OTIEJIbHBIM
OCaJIOYHBIM OacceifHOM, KOTOPBIM MBI Ha3bIBaeM
IMo3nHeTaBpuueckuM. B HeM yHacinemoBaHHO OBLIO
MPOJOJIKEHO HAaKOIUIEHUE TaBpuuyecKoit cepuu (ee
HIDKHEIOPCKOM YacTU — BepXHETaBPUMUYECKOI CBU-
ThI), HayaBIleecsi B IIyOOKoBomHOIT TaBpuyeckoit
yactu Ckudcko-TaBpuyeckoro MerabacceiiHa eiie B
MOo3IHEM Tpuace (HWXXKHeTaBpuuyeckasi cBurta). Ilpu
5TOM YCJIOBUSI OCAIKOHAKOIUIEHUS B TTTyOOKOBOTHOM
ITosmHeTaBpMyeckoM OacceifHe B paHHEI 1ope, II0
CPaBHEHUIO C YCJIIOBUSIMHU OCaAKOHAKOIIJIEHUS B TOM
OacceiiHe B MO3AHEM Tpuace, He IpeTepIieIn Cyle-
CTBEHHBIX M3MeHeHMI. OMHAKO MaTepuall, KOTOPbIA
B paHHeM 1ope Havas noctynath B [lo3ngHeTaBpuue-
CKUI 0Ccalo4yHBIi OacceiiH, KapAUHAJIbLHO U3MEHWII-
Cs TI0 CPaBHEHMIO C MaTepHajioM, MOCTYNABIINM B
3TOT OacceiH B mo3nHeM Tpuace. [Togasatue J1oopyn-
Ka-KpbpIM cTaJlo HEINpeomoIUMbIM TIPEISITCTBUEM
JJISI CEAUMEHTALIMOHHBIX TIOTOKOB co cTOpOHEI BEIT,
KOTOpBIE He MOIJIX yKe mmonanaaTs B [lo3gHeTaBpuye-
CKUIi ocamouHbIi 6acceitH. Ho B 3TOT GacceiiH B paH-
Hell ope cTajl IoCTyIaTh MaTepuaj, CHOCHUMBIN C
nonuatus Jloopymka-Kpeim. Kpome Toro, B [To3mHe-
TaBpUUECKUIT OacceifH B paHHEH 1ope, TTO-BUINMOMY,
MOT TIOCTYNaTh AETPUT, UICTOUYHUKOM KOTOPOIO ObLIN
HEKOTOpBIEC HAYABIIINE B 3TO BpeMsI BO3AbIMaHKE 00JIa-
ctu [lontun u 6ynyiero bonboro Kaskaza. Mare-
Ne 4
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10
(a)
TTo3nHuii Tpuac
Ckudcko-TaBpuueckuit meradbacceitn (CTH)
Ckudckuii 6bacceitH TaBpuyeckuii 6acceitH
bantuka
N18-001
Cxkudus
N18-003 2 2
©) Brnonbsbeperosoii pazHoc
MPONYKTOB 3pO3UU
PanHsist 1opa koMmIuIekca Kapakaits
[TomHsTHe
Job6pymxa-
Kpbim Tlo3nHeTaBpuyeckuu 6acceitH
bantuka
N18-002
Cxkudus
? ?
1 2 3 g 4 5 6 7 8 9

Puc. 7. KoHuenryanpHasi cxeMa 3BOJIOLUY MTajle00acCeitHOB, PEJIMKTHI BBIITOJTHEHUSI KOTOPBIX 9KCITOHUPYIOTCSI B HACTOSIILIEE
Bpemsi B [opHom Kpbimy.

VYcnoBHble o603HaueHust: 1 — Bona; 2 — BEIT (banrtuka); 3 — Ckudckas nminatdopma (Cxudust), KaloMCKHe U aBaJIOHCKUE
TeppeiiHbl; 4 — TaBpUYeCcKasi cepusi, roapasaessiemMasl Ha BEpXHETaBpUUECKYIO (a) U HUXKHETaBPUUYECKYIO (0) CBUTBI; 5 — 9CKU-
OpIOMHCKas cepusi; 6 — TepPUTeHHO-JIMHUCTO-KapOOHaTHbIE TOMIIM; 7 — MecTa oToop npo6 Ha U—Pb gatupoBaHue o610M0u-
HOTO IMPKOHA; 8, 9 — ceMMeHTalMOHHBIE IOTOKU: § — TOIepeK CKIJIoHa, 9 — BroibdeperoBoit pasHoc. (a) — MO3AHUI Tpuac;
B o6mpHoM Ckudceko-TaBpuueckoM merabdacceiiHe B NMPUOJIMXKEHHONM K KOHTMHEHTY MEJIKOBOIHOM yacTu MeradacceiiHa
(Cxkudckuit 6acceifH) HaKaIUIMBaJUCh MaJOMOIIHbIE TEPPUTCHHO-INIMHUCTO-KapOOHATHbBIEC TOJIIM, B 0OCTAHOBKAX KOHTU-
HEHTAJILHOTO CKJIOHA — OTJIOXEHMST 3CKUOPAMHCKON cepu, a B 00CTAHOBKAX HUXXHEI YacTM KOHTUHEHTAIHBHOTO CKJIOHA U
KOHTUHEHTAJIBLHOTO MOAHOXbsI — HUXHETaBpUUecKasi CBUTa TaBpUUeCKoi cepud; (6) — paHHsIs 1opa; noaHsTue J1oopymka-
KpbiM oTaenuio rydbokoBoaHylo yacth Ckudcko-TaBpuiyeckoro MerabdacceiiHa B oTaesibHbIM [To3nHeTaBpuueckuii 6acceiit,
B KOTOPOM 00pa3oBaJiach BEpXHETaBpUUYECKasl CBMTA; TTOCTYIJIEHNE B 3TOT O6acceitH 3po3noHHBIX poayKToB BEIT 66110 He-

BO3MOXKHO.

puall, CHOCUMBII C 3TUX MOOHSITUII, MOT TOCTUIaTh
ob6mactu nutanusa I[lo3gHeTraBpuyeckoro OacceiiHa
3a CYeT BIOJLOEpEeroBoro pasHoca. B wactHocTu, mo-
BUAMMOMY, OIIpEACICHHYIO POJIb B OajaHce 00JIo-
MOYHOI0O MaTepuala, akkyMyiaupoBaHHoro B Ilo3na-
HETaBpUUYECKOM OCAaJIOYHOM OacceifHe B paHHEH
Iope, CTaJIu UTPaTh UCTIBITHIBABIIINE BAOJIHOEPEroBoit
pa3HOC TPOOYKTHI 3PO3UM IIOPOA aKKPEeIMOHHOIO
komIuiekca Kapakaiisd, B CyllIeCTBEHHOI CTeIleHU
CJIOXKEHHOTO IIPOoAYKTaMU pa3pylueHus [ToHTHuacKux
teppeitHoB (Ustaomer et al., 2016).

B pabote (®ponoBa u ap., 2014) npeacraBieHb
pe3ylbTaThl MPOBEACHHOTO B Ipeaeiiax MoJyieil pac-
MpPOCTpaHEHUS TaBPUYECKOM CEpUM, U B TOM UYUCJIC B
oBpare SIMaH, JETAJILHOIO CTPYKTYPHOTI'O-T€OJIOTH-
YeCKOTO U3yUeHUsI BHYTPEHHETO CTPOESHUSI TaBpUYE-
ckoro (¢imma. B yacTHocTH, TOKa3aHO, 4TO OOJIb-

CTPATUTPAD®UA. TEOJIOTUYECKASA KOPPEJIALNA

IIIMHCTBO CKJIAAOK 2-TO MOpsiaKa B TaBPUUYECKOM ce-
pUU MMEET MOABOMIHO-OIOJ3HEBOE MPOUCXOXKIAEHUE
(®ponosa u ap., 2014). ITo HalleMy MHEHUIO, 3TOT
CTPYKTYPHO-T€0JIOTUYECKUI BHIBOJ XOPOIIO COIJia-
CyeTCsl ¢ MpEeACTaBJICHUSIMU O TOM, 4TO JuiIeBast
MOCeA0BaTEIbHOCTh MOPOM, U B TOM 4ucie dpar-
MEHT pa3pe3a TaBpuuecKoro hJiuiia, KOTOpblid pe-
cTaBJieH B oBpare fIMaH, Obl1a chopMupoBaHa B Toit
yacTtu [lo3gHeTaBpuueckKoro ocajaoyHoro dacceiiHa,
KOTOpasl pacrojarajiacb B HUXXHEH 4acTh CKJIOHa
nomusatust Hoo6pymka-Kpeim. Henb3st mckiodarh,
OIHAKO, M BO3MOXKHOCTHU TOTO, UTO CKJIAAKU 2-TO MO-
psiIKa B TaBpUUECKOM (hJIMIIIE MOTJIM OBITH 0Opa3oBa-
HbI 32 CUET OMOJIZHEBBIX IMPOLIECCOB, TPOSIBICHHbBIX
Ha 6opTax 3pO3MOHHBIX KaHAJIOB, MO KOTOPBIM OcCa-
JIOYHBIA MaTepuasl NEPEeHOCUJICS 10 CKJIOHY U TIpU-
Ne 4
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OJIMKEHHOM K HeMy yacTu gHa [1o3mHeTaBpU4YecKoro
ocagovyHoro dacceitHa.

B nauane cpenHeii 10pbl HAKOIUIEHME TaBPUUCCKOI
1 3CKUOPIUHCKON CEepuii, KOTOPOE MMEJI0O MECTO Ha
nHe U B 6opty ITo3nHeTaBpryecKoro ocagoyHoro dac-
CeifHa COOTBETCTBEHHO, 3aBEPIIIOCH, 1 00pa30BaHUsI
STUX CepUii MpeTepIiesii CKIaadyaTo-HaIBUTOBLIE Oc-
¢dopmaimu. BenencTBue 310 TEKTOHMYECKOM aKTHB-
HOCTU — PaHHEKMMMEPUICKOM CKIaadyaTOCTU — Ta-
BpHUUYCCKUI (DIUIIT, OCIOKHEHHBIN METKIMU KOHCEI-
MEHTALMOHHBIMU OITOJI3HEBBIMU CKJIaAKaMU (BbILIE
OHU ObUIM Ha3BaHBI CKJIAIKAMU 2-TO IIOPsIIKA) U pa3-
pBIBaMM, MCTIBITaI TEKTOHUYECKHE Te)OpMaliy, IIPH-
BeIIIre K 00pa30BaHUIO KPYIMHBIX MOHOKIMHAJICH,
CKJIAAOK U TTAKETOB TEKTOHMYECKUX TUIACTHH.

ITo3nHee, B cpemHeil M MO30HEN I0pe, HA paHHE-
KUMMEPUIACKOM ITOKPOBHO-CKJIaA4aTOM OCHOBaHUU
(Ha 3pOAMPOBAHHBIX CTPYKTYpaX, CAOXKECHHBIX AUCIO-
LIMPOBAaHHLIMM O0Pa30BaHUSIMU TaBPUIECKOMN U 3CKU-
OPIMHCKOM CepUil) 3aI0XKWINCh X HAYaId Pa3BUBATHCS
HECKOJIBKO HEOOJIBIIMX OCaIOYHBIX 0aCCEITHOB, B KOTO-
PBIX HAKATIMBAJIMCH TPYOOOOIIOMOYHBIE U, peske, (hITr-
IIIOMIHBIE M TI€CYaHO-IIIMHUCTBIC TOJIIIM, (pparMeH-
TapHO 3KCITOHUPOBaHHBIE B HacTosiiee Bpems B [op-
HoM Kpbimy (puc. 8r). BTo cpenHeropcKue OuTakcKue
KOHIJIOMEPAThI, pacIpocTpaHeHHBIEe 0KOJIo ¢. CTporo-
HOBKAa B I0XKHBIX nipuropoaax r. Cumdeponomns (Hu-
KUIIWH U Ap., 2016); BepXxHEeIOpCKUEe KOHITIOMepaThl
ropel demepmku okoio r. Anymtsl (Pymsko u np.,
2019) u ropsl Cniunus okoJjio bamakiaBckoii raBaHU
(Kuznetsov et al., 2019); KoHITTIOMepaTbl HUXKHEM YacTu
BEPXHEIOPCKO-HIDKHEMEJIOBOII 00JIOMOYHOM TOJIIIN
oxHoro 0opra baiimapckoit kotinoBuHbl (Pynbko,
2018); BepxHEIOpPCKHUE KOHIJIOMEpaThl M3 paiioHa
noc. OpmxoHukua3de Ha BocTtoke I'opHoro Kprima
(Nikishin et al., 2015b, 2015¢). M#I nipenjiaraem Ha-
3bIBaTh 3TU HEOOJIbIIIME OCaTOUYHbIe OacCeiiHbI, B KO-
TOPBIX (POPMUPOBANUCH IIEpPEUMCICHHBIE TPy0000-

JIOMOYHBbIEe 0Opa3zoBaHUs, cucteMoid ['opHo-KpbIM-
CKUX cy00acCceiHOB.

B pa6ote (Pomaniok u ap., 2020) mokaszaHo, 4TO
HaunboJIee BEPOSITHLIM IMTEPBUYHBIM UCTOYHUKOM 3epeH
JIETPUTOBOIO LIMPKOHA C BO3pacTaMu B UHTepBasie 360—
315 MJIH JIeT, aKKyMYJIMPOBAHHBIX B MECYaHUCTHIX MO-
podax cpegHe- M BEPXHEIOPCKUX IPyOOOGIOMOYHBIX
tomu lopHoro KpbeiMa, OBIIM KpHCTAIMYECKUE
KOMILJIEKCHI JI3UpyJbCKOTO MacCUBa U €ro aHaJIoroB
Ha KaBkasze (Mayringer et al., 2011). PenukiaupoBa-
HUeE 3epeH IUPKOHA C BO3pacTaMu B MHTepBaie 360—
315 MJIH JIET 1 3epeH LIMPKOHA C KaJIOMCKO-aBaJIOHCKMU -
MM BO3pacTaMU, T.€. 3epeH, TEPBUYHBIMU UCTOUHHNKA-
MU KOTOPBIX OBbUIM KPUCTAJUIMYECKUE KOMIUIEKCHI
CTpyKTypHOro ocHoBaHnus Ilepu-ToHaBaHCKMX Tep-
pEHOB, MOIJIO TIPOM30MTU 3a CUET MEPEOTIIOXKEHUS
3epeH UMPKOHA ITPU HAKOIUIEHUHU TIPOIYKTOB 3P0O3UU
komriuiekca Kapakaiist (Kuznetsov et al., 2019).

IMonyyeHHblE HOBBIE M30TOMHO-TEOXPOHOJIOTHUYE-
CKME JaHHBIE MO LIUPKOHY 13 HIKHEIOPCKUX ITOPO Ta-
Bprueckoro ¢uuiia (mpoda N18-002) (puc. 68, 6r) cy-
ILIECTBEHHO OTJIMYAIOTCS OT TAKOBBIX JUIs1 IMPKOHA U3
TECYaHUCTBIX MOPOJI CpeaHE-BEPXHEIOPCKUX TPpydO-
ob6soMouHbIx Tojur [opHoro Kpeima (rpo6sl BK,
K15-007, K15-006 u K15-003) (puc. 6x, 6e; Tadi. 2,
koadunmeHt p = 0.0037). B cpenHeii u no3nHeii rope
B cuctemy l'opHo-KpbIMcKux cybbacceitHOB momanan
MPEUMYIIIECTBEHHO MaTepUal MECTHOTO MIPOUCXOXKIE-
HUsI, B KOTOPOM JOMUHMPOBAIM 3€pHA LIMPKOHA C BO3-
pacTtamMu B KAMEHHOYTOJIbHO-TPUACOBOM JIMara3oHe.
ITo cpaBHEHMIO C paHHE I0POii, B cpeaHe- M ITO3IHE -
IOPCKOM BPEMEHHOM MHTEpBaJie IOSIBUJIMCHh HOBBIE
WCTOYHUKM, TIOCTABJISIBIIIME 3epHa IITUPKOHA C IMEepM-
CKO-TPUACOBBIMU BO3pacTaMu, KOTOpbIE B 0oJiee IpeB-
Hux Tomuax T'opHoro KpeiMa He 3achukcupoBaHbl. B
HacTosilliee BpeMsl KpyINHble TPAaHUTOUIHbBIE KOM-
MIeKchl ¢ Bo3pactamu 315—270 MaH JIeT, KOTOpBIE
MOTJIU OBITh UICTOYHUKAMU MHOTOYUCIEHHBIX 3€pPEH
JIETPUTOBOTO LIMPKOHA C TaKUMU BO3pacTaMM, U3-

Puc. 8. KonuenryanbHas naneoreorpacdudeckasi cxema YepHoMopcko-bankaHcko-AHatoumiicko-KaBka3ckoro pervoHa
(MaciuTab ycJIOBHBII), MOKa3bIBalOllasi M3MEHEHWE HampaBJIeHUIl CEAMMEHTALMOHHBIX MOTOKOB, aKKyMYJMPOBaHHBIX B
Cxkudcko-TaBpuueckom MmerabacceitHe (CTB) u [To3nHetaBpuuyeckom Gacceitne (ITTH), a 3atem B cucteme ['opHo-Kpbeim-
ckux cyobacceitHoB (I'KB) B kKoH1Ie Tpuaca—iope.

(a) — KoHell najie030s1; cxeMa 1osica Ilepu-T'oHaBaHCKMX TeppeiHOB, KOTOPbIE ObLIM MPUYJIEHEHBI B ITaJe030€ K I0XXKHOI YacTu
Bocrouno-EBpomneiickoro (bantuiickoro) cermenTa EBpoasnarckoro KoHTuHeHTa; (0) — mo3gHuit Tpuac; cHoc B Ckudcko-
TaBpuyeckuit 6acceifH TTPOAYKTOB pa3pylIeHUST IPEBHUX KPUCTALUIMIECKUX KoMILIiekcoB CapMmarckoil yacTu ¢yHIamMeHTa
BEII (aHamornyHeIx KOMIUIEKCAM, CIaralollliM CTPYKTYPbl YKpPauHCKOTo 1uTa 1 BOpoHEXCKOro KpUCTa/LINYeCKOTO MacCH-
Ba); (hopMUpOBaHUE HUKHUX YPOBHEM TaBpUIECKOTO (hiInIIa — HUDXKHETaBPUIECKOM CBUTHI; OTCYTCTBHE MPOIYKTOB pa3pyliie-
Hus dyHaamenTa [lepu-ToHaBaHCKUX TeppeifHOB M TPUMECHBIE KOJIMYECTBA 3epeH IIUPKOHA MECTHOTO IMTPOUCXOXKICHUST, 00-
pa3oBaHHBIX B MEPUOKEAHUYECKUX CTPYKTypax okeaHoB Peuk u Ilaneo-Tetuc; (B) — paHHsIS 10pa; MPOIYKThHI pa3pyllieHuUs
BEII yxe He monagaoT B [lo3mHeTaBprmyecKuit 6acceiiH, IMpOCTpaHCTBEHHO Hacienyiomuii TaBpudecKyto yactb Ckudcko-
TaBpuyeckoro 6acceifHa; HAMPOTUB, TPOAYKTHI pa3pylIeHUs KoMIUIeKcoB [Tepu-ToHIBaHCKUX TeppEeiTHOB, B TOM YMCJIE Clla-
ratouux nonHsitue Joopymka-KpbiM, a Takke 3epHa IMPKOHA MECTHOTO MTPOUCXOXACHNSI HAUYMHAIOT JOMUHUPOBATh B aKKYy-
MyJIUpYEMOIi B 9TOM OacceiiHe BepXHEeTaBpUUECKOM CBUTE (BEpXHHUE YPOBHU TaBpUUYeCKOTo iiniiia); (I) — CpEeaHsIS U TTO3IHSIS
10pa; B CpelHe- U BEPXHEIOPCKUX IPy000OIOMOYHBIX ToJIIaxX cucteMbl [opHO- KpbIMCKUX cyObacceitHOB TOMUHUPYIOT 3epHa
LIMPKOHA MECTHOTO MPOUCXOXKISHUSI, MOSIBJISIETCS] HOBasl MOMYJISILIMS TIEPMCKO-TPUACOBBIX 3epeH LIMpKoHa. OCHOBA BCex pu-
CYHKOB, B JIeTaJIsIX ITOKa3aHHas Ha puc. 8a, npuseneHa 1o (Okay, Topuz, 2016); naneoreorpadudeckue peKOHCTPYKIIMKA Ha
puc. 86 — o (Okay, Topuz, 2016), Ha puc. 8B, 8r — no (Nikishin et al., 2015b). TT3 — 30Ha Teiicceiipa-TopHKBuUCTA (FOXHBII
Kpaii nokem6puiickoro octoBa bantuku); CBC — Ckudcko-bantuiickas cyrypa; P — 1m1oB 3akpbiTust okeaHa Peuk. Bospact-
HbIe MHTEPBAJIbI MPe0OIaNaloIMX MOMYISINN JIeTPUTOBOTO IMPKOHA B CEAMMEHTAllMOHHBIX MoToKax: Ar—Pr — apxeii—na-
neornpotepo3oit, N — HeonpoTepo3soii, N3 — no3aHuii HeonpoTtepo3soii, Pz — maneo3soit, Mr — me3omnporepo3oii, T — Tpuac.
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BecTHBI B 3ananHbixX [Toutnnax u FOxupix baikanax
(Sunal et al., 2008; Meinhold et al., 2010; Georgiev et al.,
2012; Ustaomer et al., 2012; Kaygusuz et al., 2016;
Peytcheva et al., 2018). OnHako IIEpBUYHBIC MCTOY-
HUKJ LIPKOHA ¢ Bo3pacTtamu 270—200 MIIH JIeT He
CcToJib o4deBUAHBLI. B IlpuuepHOMOpbe WM3BECTHBI
JINIIb PeIKUE KPUCTALINYECKUE KOMIUIEKChI C TAKM-
MU Bospactamu. [Ipexne Bcero, aTo KpyInHbIe Mac-
CUBBI TPUACOBBIX TPAHUTOUIHBLIX KoMmruiekcoB Ce-
BepHOi J1oOpymxu (Savu, 2012), a Takke TpruacoBbie
nuddepeHIMpoBaHHBIE BYTKAaHUYECKUE CEPUM BO-
crouHoro IlpenkaBkaspst (Tikhomirov et al., 2004).
OcTanbHbBIe U3BECTHBIE MPOSIBICHMS TPUACOBOI Mar-
MaTUYeCKOM aKTUBHOCTU — 3TO JINOO OUEHb peIKe 1
HeOOJIbIINE Tejla MOPOI KMCJIOTO WA CPEIHEro Co-
cTaBa, MO0 Tejia, CJIOXKEHHEIE TIOPOJAMKU OCHOBHOTO
WIN YJIBTPAOCHOBHOIO COCTaBa, IJIsi KOTOPBIX HUPKOH
HE SIBJISIETCS TUITMYHBIM MUHEPAJIOM 1 HEe BCTpeYaeTcst
B HUX B CKOJIbKO-HMOYIb 3HAYMMBIX KojimdecTBax. K
MEePBbIM OTHOCSITCSI MarMaTUYeCKKUe Mopobl (J1aBbI?)
TaK Ha3bIBAGMOTI'O T€CCEIBLCKOTIO 0CaJ0UYHO-BYJKAHO-
reHHOTO KOMILJIeKCca, paclpoCTPaHEHHOTO B I0T0-3a-
nagHoi yactu T'opHoro KpeiMa 1 yCJIOBHO OTHECEH -
Horo K BepxHemy Tpuacy (JIbicenko m ap., 2019a,
20196), a Takke KBapleBble JOJEPUTHI C BO3PACTOM
210 MTH neT, ycTaHOBJIEHHBIE OypeHHEM OKOJIO I10-
cenka CeBepHbiii B CtemHoM Kpeimy (CimpumoHOB
u ap., 1990). B TloHTuaax pacrno3HaHbl PeJIUKThI
TPUACOBBIX MAarMaTUYECKUX KOMIUIEKCOB, COOTHOCH -
MBIX C 00pa30BaHUSIMHU OKEAHUYECKIUX OCTPOBOB, TOP
u 1utato (Genc, 2004; Sayit et al., 2010), a Takzke ro-
JIyonle ciaaHubl U akyoruThl (Okay, Nikishin, 2015),
SIBJISTIOILIMECS] MHIMKATOpaMM TUIMOTETUYECKOi Tpua-
COBOIT CyOIMyKIIMOHHOM 30HBI. TakMM 0Opa3oM, Bepo-
SITHBIM TIEPBUYHBIM VCTOYHUKOM MHOTOYUCIEHHBIX
TPUACOBBIX 3¢PEH JIETPUTOBOIO LIMPKOHA, MOMAaIaBIINX
B cucteMmy I'opHo-KpBIMCKUX cyb0acceifHOB, MOTJIN
ObITh KOMIJIeKCH CeBepHoit Joopymku, CTermHoro
KpsimMa u Boctounoro I1peakaBkasbsi, a BOSMOXHO, 1
TECCEJIbCKOTO OCaI0YHO-BYJIKAHOTCHHOTO KOMILIEKCA.
Ho Han6Gonee BeposITHBIM UCTOUHUKOM TPUACOBBIX 3€-
pE€H LUPKOHA IPUHATO CUMTATh TPAHUTOUIHBIC KOM-
IUIEKCHI, TTApareHETUYCCKU CBSI3aHHBIE C TUIIOTETHYC-
CKOI1 TpMacoBOM CyOMyKIIMOHHOM 30HOM, CYyILIeCTBOBa-
Hue KoTopoii npemtoxeHo B (Okay, Nikishin, 2015).

B caMoM KoH1I€ 10pbI Ha4aJIUCh IIPOLIECCHI ITPOTH -
Oanusa u pactsikeHust kopbl (Nikishin et al., 2015a,
2015B), mpeauiecTByOlIMe Havyaly (popMUpPOBAHUS
BriaguHbl YepHoro Mopsi. [ToaToMy OCHOBHOI cenu-
MEHTAIIMOHHBIN MOTOK B cucTemMy I'opHO- KpbhIMCKHMX
cybbacceifHOB B 3TO BpeMs ObIT ¢ mogHITHS JJo0pyn-
ka-KpbIM 1 Ipyrux MeCTHBIX BO3BbllIeHHOCTE . [To-
CTymieHue MaTtepuajia u3 [TIoHTUm B TOIIIM, 9KCIO-
HUpYoIIecs B HacTosee BpeMs B [opaom Kpreimy,
OBLIO BTOPOCTEIIEHHBIM M MOTJIO IIPOMCXOANTh JIUIIh
3a CYET BOOJBOEPETOBOro pa3Hoca.
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BbIBO/1bI

Ha ocnHose pesyneraroB U—Th—Pb uzoronHoro
JaTUPOBAHUS 3epeH JETPUTOBOTO IIMPKOHA U3 Iecya-
HUKOB BepxHeTaBpuueckoil cBuThl [opHoro Kprima,
OTHOCSIIIMXCS K HWKHEIOPCKOW 4YacTh TaBpPUYECKOM
Cepuu, U COMOCTABJICHUST 3TUX PE3YIBTATOB C aHAIO-
TAYHBIMU JTAaHHBIMU JISI OOJIOMOYHBIX TTOPOI KaK 00-
Jiee HU3KUX, TaK 1 00Jiee BBICOKUX CTpaTUrpanyecKmx
ypoBHeut kumMmepun [opHoro Kpeima ycTaHoBieHa
KapAWHAIbHASI CMEHA MCTOYHUKOB CHOCA IJISI 3TUX
toil. Ha ocHOBe TMolydeHHBIX JaHHBIX MPOBEAeHA
najeoreorpacdudeckas peKOHCTpYKLMs 1Jist [opHOTO
Kprima.

B nosgHeM Tpuace Ha 1OXHOH (B COBpEMEHHbBIX
KOOpJWHATax) KOHTMHEHTabHOI oKpanHe BocTouHO-
EBporeiickoii (bantuiickoit) yactu EBpasuu Obu1 pac-
TTOJIOKEH OOIMMPHBINA CIIOKHO TTOCTpOoeHHBIM CKud-
cko-TaBpryecKuil ocamouyHbIi MeradacceitH, OTKpbI-
THII Ha 10T B okeaH [laneo-Tetuc. B atom Meradacceiine
000Cc0o0JIeHHO cyllecTBoBaJIo nBe dactu: Ckudckas
MenKkoBonHas (1enbd) u TaBpuueckas: ITyO0OKOBOI-
Hasi (KOHTUHEHTAIbHBIN CKJIOH Y TTOAHOXbE KOHTU-
HeHTa). MBI UMEeHyeM MX CcOOTBeTCTBeHHO CKud-
ckuM 1 TaBprUUecKNM OcagouyHBIMU DacceiiHaMU.

CHoc obsomouyHoro Matepuiia B Ckugceko-TaBpu-
YeCcKMii MeradacceiiH MporCXOIUI IPEUMYILECTBEHHO
c ceBepa — co ctopoHHEl BocrouHo-EBpomneiickoii
(banTuiickoii) yactu EBpa3naTcKoro KOHTUHEHTA, C
JTOMUHUPOBAHUEM IIPOAYKTOB pa3pylIeHUs IPEBHUX
KPUCTAUIMYECKNX KOMIUIeKCoB CapMaTCKO 4acTu
dynnameHnTa BEI, aHaIOrMYHBIX TeM, KOTOPEIE clla-
rarmT CTPYKTYPHI YKpanHCKOro 1uTa 1 BopoHexXcko-
ro KprcTaummdeckoro Maccuba. Heborpime Komde-
CTBa TEPPUITCHHOIO MaTepuaja MOIVIM IIOCTyNaTh B
MerabacceiiH U3 Ipyrux MICTOYHUKOB: 3a CUET pa3Hoca
00JIOMOYHOTO MaTepuraia BOOJIb I0XKHOro oepera Bo-
crouHo-EBpormneiickoii (bantuiickoit) yactu EBpazum
W/WJIA 3a CYET MIPOAYKTOB PO3UU JOKAIbLHBIX BHYT-
pubacceifHOBBIX ITOTHSITHIA.

Y BHemHel OpoBku Cxkudckoro menbda (y
BHEIIIHETO, IO OTHOILIeHMI0 K banrtuiickoii yactm
EBpazuu, kpas Ckudckoro ocagoyHoro dacceiiHa)
HakarJuBajcsi 00JIOMOYHBIN MaTepual, MoCcTyIar-
LM Ccrofa TPaH3UTOM MO PO3MHHOMY KaHaily (Ka-
HajlaM) CO CTOpoHBI EBpoa3maTcKoro KOHTHMHEHTA.
BDTOT MaTepurajl MyThbeBbIMU (TYpOUINIHBIMMI) ITOTOKA-
MU TIEPUOINYECKH COpaChIBAJICS B NIyOOKOBOIHYIO Ta-
BPUYECKYIO 4YacTb MeradacceitHa (B IITyOOKOBOMHBINA
TaBpuyeckuii ocamoIHbIN OacceitH), Iae HaKaIIuBal-
cd B BuAe umia HUKHETaBpUYECKOi CBUTHI. IIpm
9TOM Ha KOHTUHEHTAJILHOM CKJIOHE (Ha MPUOIKEeH-
Hoit K OpoBke Ckuckoro menbda yactu TaBpude-
CKOTI'0 TJIYOOKOBOIHOTO OCaIOYHOro bacceitHa) ¢pop-
MUPOBAJIUCh XaOTUYECKME OOpa30oBaHUSI — IUKUIA
GaUI U OUCTOCTPOMBI BEPXHETPHUACOBBIX CTPATH-
rpacuyeCcKMx ypoBHE 3CKMOpAUHCKOM cepum. On-
HOBPEMEHHO C 3TUM B MeJKOBOAHOM CKubCcKoM
ocalouyHoM OacceifiHe, ocOOEHHO B Tpenesaax Mpu-
Ne 4
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OMIKEHHOM K KOHTUHEHTY €T0 YaCTH, B IIETb(OBBIX
00CTaHOBKAaX IIIJI0O HAKOILJIEHME MaJIOMOIIHBIX Tep-
PUTSHHO-TJIMHUCTO-KApOOHATHBIX TOMII. DTU TOJ-
IIM BCKPBITHI TIIYOOKMMM CKBaKMHAMM Ha ceBepe
CrenHoro Kpeima.

B uHTEepBasie BpeMeHU MO3MHUI TpUac—paHHSIs
10pa Ha I0XKHOI KOHTUHEHTaJIbHOU okpanHe EBpazuu
IIPOU3OIILIN ITAJIEOTEKTOHUYECKHUE U TTajieoreorpadu-
yecKue IepecTpoiiku. B yacTHOCTH, B TOM MecTe, Tie
B TIO3OHEM Tpuace ObUl pacrnojokeH CKupCcKmii
1IeJIb(POBBIMA OCATOYHBINA OacceiiH, BOZHUKIIO TTOIHSI -
e Jloopymka-KpbsiM. PeTMKTBI 3TOro moHSTHS ITPOo-
CJIEXKEHBI B COBPEMEHHOM CTpYKType ceBepHoro I1pu-
yepHoMmopbs 13 CrenHoro Kpeima yepe3 Omecckuii
menb® B JIoopymxKy. [Ipu 3TOM r1y0OKOBOIHBIM Oca-
JIOYHBI OacceilH yHacJieqOBaHHO IIPOIOJIKUI pa3-
BUBAaTbCS U B paHHell tope. Tojlbko, B OTIMYME OT
MO30HETO TpUaca, B paHHEN I0pe OH CTaJl TPAHUYUTh
He ¢ MeIKOBOOIHBIM CKUMCKUM OacceiiHOM, a ¢ BO3-
HMKIIEM Ha ero Mecte noHsarueM Hoopymxa-Kpbim.
MBI Ha3bIBaeM PaHHEIOPCKUI TTyOOKOBONHBIN Oca-
JIOYHBII OacceitH, CTPYKTYPHO M MPOCTPAHCTBEHHO Ha-
CJIeayIolInii Tmo3aHeTpruacoBbiii TaBpuueckuii Gac-
ceitn, ITo3gHeTaBprueckM bacceitHoM. B otymmanie ot
MO3IHETPHACOBOTIO 3Tara, B paHHeit ope B [To3aHera-
BpPMUYECKUIT OCamOYHbI OacCEeH MmepecTaliv NOCTyIaTh
NpomyKThl 3po3um CapmaTckoil 4acTu (yHmaMeHTa
BEII, HO cTajim mocTynaTh NPOMYKTbl 3PO3UU KOM-
iekcoB (pyHmameHTa CKIU(CKOM IUIUTHI, B TOM YHCIIE
KpucTayummaeckux KomiuiekcoB Ilepu-T'onnBaHb! 1 e-
PUOKEaHUYECKHX KOMIUIEKCOB okeaHOB Peuk u Ila-
neo-Teruc. Kpome Toro, iICTOYHMKAMM KJIACTUKM JJIST
IMo3nHeTaBpuyeckoro 6acceiiHa B paHHEM I0pe MOT-
JIU CITYyXXUTh KOMILIEKChI, y4aCTBOBABIIIME B CTpOE-
HUU psifa MOMHSITUM, paclojaraBIIMXCcs B 00JIaCTIX
oymymiero Kaskasza n Bocrounsix I[TorTus.

B nauasne cpenmHeii 10pbl TOJIIM, BHIIOTHSIONINE
Taspuueckuii n Ilo3mHeTaBpUYecKmnii OAcCeHBI, MC-
ObITaIN AeopMaLdio U MOCASA0BABIIIYIO 32 3TUM 3P0~
3uro. Ha mucnonmpoBaHHOM 1 3pOapPOBAHHOM OCHO-
BaHUM B CpeIHEN M TO3MHEH Iope ObUla 3ajloKeHa U
chopmupoBaHa cuctemMa lopHo-KpemMckux cyobac-
CeiiHOB. B mx BhIMOIHEHUU TOMMHHPOBAJ OOJIOMOY-
HBIII MaTepuaa MeCTHOTo npoucxoxneHus. Kpome To-
To, B mopoaax cpeaHeii u BepxHeii ropbsl [opHoro Kpeima
BBISBIICHBI 3€pHA ILMPKOHA IIEPMCKO-TPHACOBOTO
BO3pacTa. DTO 03HAYaeT, YTO B CPEAHEN 10pe MOsSIBU-
JINCh HOBBIE MCTOYHMKM OOJIOMOYHOTO Marepuaja,
noctymnasirero B [To3gaetaBpuyeckuit 6acceiitn. Umu
MOIJIM OBITh U3BECTHBIE IEPMO-TPUACOBBIE KPUCTAJI-
Jrdeckue KoMmiekenl Joopymku 1 bankaH, a Takke
TPAaHUTOMAHBIE KOMIUIEKCHI TMIIOTETUYECKOM TpHa-
COBOM CYOIYKIIMOHHOI 30HBI. B mo3nHeit 1ope K 101y
oT coBpeMeHHoro I'opHoro KprsiMa mpouzonnia akTu-
BHU3ALMSI IIPOIIECCOB OOIIErO perMOHAIBHOTO IPOruoda-
HUSI U PACTSLKEHUST KOPbI, 3aBEPIIMBILIMXCS BIOCE-
cTBUM (POPMUPOBAHMEM BIAgWHLEI YepHOro Mops.
IToaToMy OCHOBHOII CeIMMEHTAlIMOHHEIN ITOTOK B
9TO Bpems Obul ¢ mogHsaTusl Joopymxka-KpeiM, mo-
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CTyIUIeHNe MaTepHaiia 13 [loHTHO OBIJIO BTOpOCTE-
MEHHBIM W MOTJIO OCYIIECTBJISIThCS JIMIIb 32 CYET
BIOJIEOEPETOBOTO pa3Hoca.

WUcrouynuku punancuposanus. VcciemoBaHus BbI-
MOJIHEHBI B COOTBETCTBUU C TOCYIAaPCTBEHHBIM 3aja-
HueM TMH PAH u U®3 PAH. [1oneBbie paboTH 1
U30TOTIHbIE aHAJIU3bI TIPOBEAECHBI NMPU (HUHAHCOBOM
nomuepxke POD®U (Ne 19-05-00284). Coop u aHa-
13 gaHHbIX Mo YepHoMopcko-bankaHCcKo-AHATO-
JIMICKOMY PEruoHy MpoBeneHbl NMpu (HUHAHCOBOI
nomuepxke mMerarpanta MOH P® Ne 075-15-2019-
1883 (OporeHe3: 06pa3zoBaHNUE U POCT KOHTUHEHTOB
U CyIIepKOHTUHEHTOB). OOpaboTKa MepBUYHBIX pe-
3yJITaTOB U30TOMHBIX aHAIM30B, a TAKXKE MOATOTOB-
Ka myOJMKaluu MpoBeAeHbl B paMKaxX McCCeaoBa-
TeNbCKOW TIporpaMMmbl WHXXeHepHOW aKageMUuM
PYH] npu nognepxke [Tporpammer PYIH “5-100”
(monyuartens H.B. Ky3Heuos).
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New results of U—Th—Pb isotopic dating of detrital zircon grains from sandstones of the Upper Taurian For-
mation of the Mountainous Crimea, belonging to the Lower Jurassic part of the Taurian Group, are present-
ed. Comparison of the obtained age sets of detrital zircon grains with similar data for clastic rocks of both low-
er and higher stratigraphic levels of Cimmerides of Mountainous Crimea shows their significant difference.
This is a result of the significant changes in the provenance for the studied strata that occurred at the Triassic—
Jurassic boundary, as well as at the beginning of the Middle Jurassic. In the Late Triassic—Jurassic, the sed-
imentary basins of the Mountainous Crimea were formed directly on the southern (in present-day coordi-
nates) continental margin of the East European segment of Eurasia. In the Late Triassic, the vast Scythian-
Taurian megabasin was located here. In its northern part, in the Scythian sedimentary basin, mainly shallow-
water sediments accumulated, and in its southern part, in the Taurian deep-water sedimentary basin, flysch
sedimentation took place. The debris component of flysch is dominated by the products of crystalline com-
plexes destruction at the basement of the Sarmatian part of the East European Platform (EEP), similar to
crystalline complexes now exposed within the Ukrainian shield and the Voronezh crystalline massif. Terrig-
enous material entered the Taurian basin through the Scythian basin. At the boundary of the Late Triassic
Ne 4
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and Early Jurassic, the clastic material eroded from the EEP ceased to flow into the Taurian sedimentary ba-
sin. The new material began to flow into it. The primary sources of the new material were the crystalline com-
plexes of Gondwana and the peri-oceanic complexes of the Rheik and Paleo-Tethys oceans. This means that
in the Early Jurassic, the paleogeographic situation on the southern margin of the East European segment of
Eurasia had changed dramatically. The Scythian-Taurian mega-basin in the form in which it existed in the
Late Triassic disappeared. Within its northern part (Scythian sedimentary basin), the Dobrogea-Crimea up-
lift arose. At the same time, in its southern part (in the Taurian sedimentary basin), there were no significant
changes in the sedimentation conditions. In the Early Jurassic, the accumulation of deep-sea flysch contin-
ued there. We call this inherited sedimentary basin Late-Taurian to emphasize the difference between its sed-
imentary fulfillment and the Taurian basin. At the Early and Middle Jurassic boundary or at the very begin-
ning of the Middle Jurassic, sedimentary accumulation in the Late-Taurian sedimentary basin was complet-
ed, and the Upper Triassic and Lower Jurassic strata, successively accumulated in the Taurian and Late
Taurian basins, experienced deformations. Later, in the Middle and Late Jurassic, on the basis of these dis-
located complexes, the formation and development of the system of the Mountain Crimean sub-basins took
place. The clastic material accumulated in the Middle and Late Jurassic in the system of the Mountain
Crimean sub-basins was mainly of local (regional) origin, while a new source of provenance appeared, been
supplying these sub-basins with detrital zircon grains of the Permian-Triassic age.

Keywords: Paleo-Tethys, Mesozoic, Black Sea region, paleogeography, Scythian-Taurian basin, Mountain
Crimean sub-basins
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