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J1J1st mopon BepXHEeIPCKO-HUKHEMEJIOBOI 0aXKeHOBCKOI CBUTHI BhISIBJIEHA 3HAYMMasI MOJIOKUTEIbHAST TN~
HeliHas1 3aBucuMocTb conepxanust Th, Hf, Sc, La ot conepxanus Al,O3, TOATBEPXIEH UX TEPPUTCHHBIIA
redHesuc. OmnpeneiaeHo, YTO 0Opas3libl, B KOTOPBIX paclpeiesieHre 3HauyeHUi oTHolueHuit Sc/Al,O; u
La/Al,O; He ynoBIeTBOpSIET TUHEITHOW 3aBUCUMOCTH, 3TO CMEIIaHHBIE NIMHUCTO-KPEMHUCTHIE TIOPOJIBI C
conepxanuem P,Os > 1 mMac. % uiau CyleCTBEHHO TMPUTU3UPOBAHHBIE (B KOTOPHIX collepKaHWe TUPUTa
npeBbimaeT conepxanue OB u C/S < 1), a Takke cuimuuuTH ¢ copepxanueM SiO, > 70 mac. %. CrnenaHbl
BBIBOJIbI, UYTO Mepe aHAJIM30M F€OXUMUUECKUX UHIMKATOPOB JJIsSI PEKOHCTPYKIIU YCII0BUIA 00pa30BaHUS
6a’keHOBCKOM CBUTBI, KpOMe KapOOHATU3UPOBAHHBIX TTOPOI, TOJDKHBI OBITH YIaJIeHBI U3 BHIOOPKH ITOP OB
MEePEYNCICHHBIX BBIIIE TUIIOB, a TAKXE MOPOIbI, MPeTepIeBIINe KaTareHeTUYECKYI0 KAOJMHUTU3ALIMIO.
ITpoBeneHa peKOHCTPYKIINS YCIOBUIT 00pa30BaHMS M3ydYaeMbIX OTJIOKEHHW I Ha OCHOBE aHaJI3a 3HAaYeHU
psiia reOXUMMUYECKUX MOAyJeil U MHAMKaTopoB. B pesynbrate uccnenoBanus Bapuauuii CIA, CIW mnon-
TBEPXKIEHO, YTO KJIMMAT B ITO3THEIOPCKO-PaHHEMEIOBOM TTepuoa B 3armagHo-Cu6MpCcKOM 0CaToOuHOM
GacceiiHe ObLT TETJIbIM, CEMUAPUIHBIM. BBISIBJIEHO, YTO Ha MPOTSISKEHUM BCETO pacCMaTPpUBAEMOTO MepU-
o/la OH CYIIeCTBEHHO He MeHsuIcs. [ oTyIoKeHUi 6GaXkeHOBCKOM CBUTHI PsIT TAKUX MHIWKATOPOB, KaK
(La/Yb)y, Eu/Eu*, a Takxe pacnpeneieHve 3Ha4eHUI ColepXKaHUsl MUKPOSJIEMEHTOB Ha TPEYToJbHOM
muarpamme Th—La—Sc, maloT ocHoBaHMe TIPEIIToIaraTh, YT0 HaKOIICHUE OasKeHOBCKOM CBUTHI B IICHTPAITb-
HBIX ¥ I0TO-BOCTOUYHBIX pailoHaX MPOUCXOIMIIO MPU MPEUMYIIIECTBEHHOM BO3AeCTBUY 00J1acTeii cHOca oc-
HOBHOTO COCTaBa.

Karoueswie crosa: GaxeHOBCKas CBUTA, BEPXHsIS I0pa, YEPHbIE CIaHLIbI, MUKPOJIEMEHTHI, YCJIOBUS 00pa30-
BaHMSI.

DOI: 10.31857/S0024497X2370026X, EDN: MVIUHE

[1980], M.H. Vmarunckwmii [1982, 1984,
B.M. I'aBumma u B.A. bo6GpoB [/JloMaHUKUTEI

1988],

“4epHBbIe CJIaHIIBI, B TOM 4Kclie OaXkeHOBCKas CBUTa
MO3IHEIOPCKO-paHHeMeToBoro 3araaHo-CubdrupcKoro
ocagouyHoro OacceitHa (3CB), saBIsIIOTCS aHOMAaJIb-
HBIMU T€OXUMUYECKUMU OOBbEKTAMU, 00OTralle HHBIMU
P, U, V, Mo, Re, Se, Zn, Cu, Hg u pssmom npyrux aJe-
MeHTOB—IIpuMeceit [KonTopoBuu, 1965; YimaTtuH-
ckuii, 1982; KOnosuu, Ketpuc, 1988, 1994 u ap.].
M3yyeHneM 3aKOHOMEPHOCTEI 3JIEeMEHTHOTO I MUK-
pPOBIIEMEHTHOTO COCTaBa Mopo 6aXKeHOBCKOM CBU-
Thl paHee 3aHmManuch A.D. KonropoBuu [1967],
N.N. IInyman [1971], B.B. XabapoB ¢ coaBTOpamMu
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1982], C.B. CapaeB [1987], E.A. IlpenTeuyeHckass u
JI.O. Mamomiko [I'ypapu u gp., 1988; IlpenteuyeH-
ckast, Mamoniko, 2016], B.M. I'aBmH 1 B.A. 3axa-
poB [Gavshin, Zakharov, 1996], M.}O. 3y0OkosB
[2001], T"A. KanmseikoB u ap. [2009], FO.H. 3aHuH ¢
coaBTOpamu [Zanin et al., 2010, 3anun, 2011, 20164,
20166], A.}O. berukos ¢ coaBropamu [2016] 1 npyrue.

CoracHo A.D. Konroposuuy [1967] upe3BbIuaii-
HO BBICOKAsl 00OTrallleHHOCTb BEPXHEIOPCKUX OTJIO-
KEHU OpraHWYeCKUMM BeIeCTBOM CKa3ajach Ha
OCOOEHHOCTSIX HAKOIUICHUSI B OCaJKax HEKOTOPBIX
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XUMWYECKNX 3JIeMEeHTOB, B yacTHocTH V, Ni, Mn, Fe
" S; 3HAaUNTEIbHAS 9YacTh V, M B MeHbIIei cTerieHn Ni
n Fe BxomuT B cocTtaB OMTYMOMIOB MOPPUPUHOBBIX
koMmruiekcoB. I1o nanueiM W .H. Yimatunckoro [1980],
B.M. TaBmmna, B.A. boOpoBa [JOMaHWUKHUTHI ...,
1982] mo cpaBHEHUIO C TOACTWIAIOIIMMU U IIepe-
KPBIBAIOIIMMHU DIMHUCTHIMU MOPOJAMU BBICOKOYT-
JIEPOAUCThIE OTJIOXKEHMsI Oa’keHOBCKOH CBUTHI B
CcpeaHeM 3HauMTEIbHO oboraiieHsl Mo (B 60 paz), U
(B 10 pa3), V (B 5 pa3), Ni, Cu, Ba (B 3—4 paza) Cr,
Co, uHorna B, Pb, o6ennens! (mo 2 pa3) Li, Ga, Sr,
Zr. CorjlacHO 3TUM aBTOpaM MO KOJIMYECTBY MUKPO-
3JIEMEHTOB, MPUXOISIIEMYCSl HA €MUHUILY OpraHU-
YecKOTO yrjepoaa, mopoabl 0a’keHOBCKOI CBUTHI
COITIOCTABUMBI C IPYTMMU JOMAHUKUTAMM U TJIaHK-
TOHOTEHHBIMU OTJIOXCHUSIMU COBPEMEHHEIX MOPEIA,
OTJINYASICh HECKOJIBKO MOBHIIIEHHBIMU COACPKAHM-
avu Zn u As. U .H. ITnymanom [1971] ycTaHOBIIEHO
CXOJIICTBO T€OXMMMUYECKIX OCOOEHHOCTEM, B YaCTHO-
ctu cogepxanus U, orHomenus U/Th, cogepxxanus
S, moBwIIeHHBIE comepkanus Mo, V, Ni, Cu, P co-
BPEMEHHBIX OTJIOXECHUI MOpPEil C CEpPOBOIOPOTHBIM
3apaxeHueM (HepHoe Mope 1 Ap.) 1 Hopoa 0aXKeHOB-
CKOI1 CBUTHI, B pe3yJIbTaTe U4eTo ObLI ClieJIaH BHIBOI O
TOM, UTO T€OXMMMYECKasl Cpeaa OCaaKOHAKOILICHUS
MOCJCIHUX aHaJOTMYHA YEPHOMOPCKUM, T.€. CEpPO-
BOIOPOOHAS B HAITOHHOM 9YacTH OacceiiHa cemMMeH -
Taouu. DBONBIIMHCTBO MyOJMKAINA, Kacalolluecs
W3YYEeHUs] MUKPOIJIEMEHTOB Oa’k€HOBCKOII CBUTHI,
MOCBSIILIEHBI TTOMCKY MX CBSI3€i C OCHOBHBIMMU ITOPO-
J1000pa3yoIIMMI KOMIIOHEHTaMU MOPOJ, JISl YTOY-
HeHus reHe3uca [ HedrerazoHocHsle ..., 1987; Ycno-
BUS GOopMUpPOBaHUd ..., 1988; PuxBaHos u ap., 2015].
B 1O ke BpeMsi pe3yabTaThl UCCIASAOBAaHU, HATpaB-
JICHHbIE HAa PEKOHCTPYKLIMIO YCIOBUI 0Opa3oBaHUs
0aX€HOBCKMX OTJOXEHWM ITOCPEACTBOM aHalu3a
TCOXMMMUYECKIX MOIYJIEH, BKIIOYAIOLINX MUKPO3JIe-
MEHTHI U peaKo3eMelibHbIe 3JieMeHThI (P3D), B tuTte-
paType IIpaKTUYeCKM OTCYTCTBYIOT. MckimodeHue
MIPEACTABIISIIOT PAOOTHI IO PEKOHCTPYKIIMU OKMCIIV-
TEJIbHO-BOCCTAHOBUTEIBHBIX YCJIOBUII CeIMMEHTa-
UM U IuareHe3a OTJIOXEHUI 0aXKeHOBCKOM CBUTHI,
Ha OCHOBE aHa/JIM3a CTEIICHU MUPUTHU3ALMU Kele3a
(CIl = Fep/(Feyyy T Fpeawy), YPaHa ayTUTEHHOTO
(Ugyr = Uygy — Th/3) m otHOIIEHMST MNn/Al, Mo/Mn
[Zanin et al., 2008; Daep u ap., 2019, 2022]. A Takke
pabota A.B. MacnoBa c coaBropamu [2007], B KoTO-
poii TIpoBeneHa olleHka psaa nokasareneit ((La/Yb)y,
(Fe + Mn)/Ti, uepueBasi aHOMaIus1)) TSI BO3PACTHBIX
aHaJIOrOB 0AXXEHOBCKOM CBUTHI U ITOACTIJIAIOIINX X
OTJIOKEHUI — CYIIECTBEHHO INIMHUCTBIX a0aIaKCKOM
¥ MyJIbIMbUHCKOM cBUT IllaMckoro paiioHa.

Hacrostiasg pa6ota TocBsllieHa HMCCIEIOBAaHUIO
3aKOHOMEPHOCTEI PacHpOCTpaHEHUSI MUKPOIJIEMEH-
TOB, BKiIo4yast P39, B 0aXkeHOBCKOM CBUTE, C HEIILIO
PEKOHCTPYKIINI YCIIOBHUM ee 00pa30oBaHMs: KJIMMAaTa,
cocTaBa UCTOYHUKOB CHOCA.
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st ncciienoBaHUST UCHOIb30BAINCh PE3YJILTAThI
JIMTOJIOTO-TEOXUMHNYECKUX UCCIIeTOBaHUN 9 BepTU-
KaJIbHBIX pa3pe30B. C LIeIbi0 CUCTeMAaTU3alluU OJTy-
YeHHBIX TAaHHBIX ¥ COIIOCTABJICHUS PE3YIbTaTOB TEP-
puTOpHUsl MCCIEAOBaHMUIA YCJIOBHO pa3zlejeHa Ha
LlenTpanbHblii, FOro-BocTtounblit 1 FOXHBIN paiio-
HbI (puc. 1). LleHTpanbpHBIN pailoH BKiIodyaeT MaH-
CUICKYIO CMHEKIIM3Y, XaHTEHCKYI0 TeMHUAaHTCKIIN3Y,
CypryTckuii cBom, I0XHY0 4acTh HOxxxHo—Hangbim-
ckoit MmeramoHoKIm3bl. K FOro—BocTrounomMy paiio-
Hy npuHamiaexar Koaroropcko-Hioponbckuii xe-
JIOO M TIpUMEBIKAIONIME K HEMY IIOJIOXUTEIbHbBIE
CTPYKTYpPHL: AJleKCaHIPOBCKMIA cBom n KaiiMBICOB-
ckuii cBonbl, CpemHeBaCIOTaHCKMIT MeraBal, YCTh—
Teimckas m Hioponbckass MeraBnmaguHbl. HOXHBIN
paiioH oxBaTbiBaeT CeBepo—MEeKOBCKYIO MeraMo-
HOKJIMHaJIb, MexXoBcKkuii Merampic. Ha3BaHue Tek-
TOHWYECKMX JIEMECHTOB JaHO B COOTBETCTBUM C TEK-
TOHMYECKOM KapTOil IOPCKOIO CTPYKTYPHOTO sipyca
[Kontoposuu u ap., 2001].

MATEPHAJIBI U METObI MCCIIEJOBAHWA

BaxeHoBcKast cBUTA IO BO3PACTHOMY JTHMATIA30HY
COOTBETCTBYET BepXaM HIKHEBOJIKCKOTO MoIspyca —
HU3aM ps3aHcKoro sipyca [Pemenue ..., 2004; ITo-
craHoBjeHUe ..., 2006]. B LlenTpanbHOM paiioHe B
CcOoCTaBe CBUTHI BBIIEISIOTCS 6 Mavek, IpeacTaBlIeH-
HBIX MPEUMYIIECTBEHHO (KpoMe IMayku 6) GUoreH-
HBIMU TOHKO3E€PHUCTBIMU BBICOKOYITIEPOIUCTHIMU
nopoaaMu (CUJIMLIATAMU, TJIMHUCTO-KPEMHUCTHIMU
1 KapOOHAaTHO-KPEeMHUCTBIMU Ttopomamu) [IlaH-
YeHKO U 1Ip., 2016; Duep u ap., 2022], KOTOpbIe UMe-
IOT CBOU JIUTOJIOTO-TE€OXUMUYECKHE OCOOEHHOCTH, a
TakKXe TaJICOHTOJIOTUYECKIE U TeodU3NYecKre Xa-
paktepuctuku. B FOro-Boctounom u KOxxHOM paiio-
HaxX CBUTA MPEICTaBIeHA TOJIbKO HIDKHUMU ITauKaMu
1—4. OrcyTcTBHE TTaYeK 5 u 6 B cocTaBe OaXKeHOB-
CKOM CBUTBHI MHTEPIIPETUPYETCSI KaK Pe3yabTaT (a-
OUAJILHOTO 3aMmelleHus [Duep u ap., 2022]. Cyme-
CTBEHHBIX M3MEHEHUI COCTaBa Mopoj I0 pa3pe3am
0Ga’keHOBCKOIM CBUTHI B U3YYEHHBIX pailoHaX He BbI-
SIBJICHO, COAEpXaHUE KPEMHUCTOTO BellecTBa W3-
MeHsgercd B nuarasoHe 30—60 mac. %, peako 1o
70—80 mac. %, mmmHucToro Marepuaia — 10—35 mac. %,
penxo 0o 40—45 mac. %, opraHM4eCKOro BelIecTBa —
2—25 mac. %. CopepkaHue KapOOHATOB (KaJabLYTa U
JOJIOMUTA), B paccMaTPUBAeMBIX OTJIOXCHUSIX He
npeBbIaer 5 Mac. %, 3a UCKIIOUYEHUEM ““KOKKOJIV-
TOBOI” Iayku 5, ri1e oHo u3Mensiercs ot 10—40 mac. %,
U TIPOCIOEB KapOOHATU3MPOBAHHBIX PadUOJISIPUTOB
1 KoHKpennii. bonee monpo6Ho cocTaB mopomn 6a-
>KEHOBCKOI CBUTHI onrcaH B imyoaukanusx FO.H. 3a-
HUHa ¢ coaBTopaMu [Zanin et al., 2008], A.D. KoHTO-
posuya u ap. [2016], B.I. Daep u np. [2016].

OnpeneneHre OCHOBHBIX MOPOI000PA3YIOIINX OK-
cunos (Si0,, TiO,, Al,0,, Fe,05, CaO, MgO, MnO,
K,0, Na,O, P,05, BaO) BbINONHSJIOCH METOAOM
P®A na cnekrpomerpe ARL—9900—XP B MHCcTUTY-

2023
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Puc. 1. Kapra pacronioxkeHust U3y4eHHBIX pa3pe30B Ha cxeMe (halraibHO-CTpaTUrpaduIeckoro pailoHMpoBaHUs 6askeHOB-

cKoro ropusoHTa [ PekkoBa u ap., 2018].

1 — MecTomONIOXEHNE N3YYEHHBIX Pa3pe30B, 2 — TpaHUIIa OTIOXKEHU Me3030s, 3 — TpaHUIIa OTIOXEHU GaKeHOBCKOTO TO-
PU30HTA, 4 — IpaHMLIBI MEXKIY YCIIOBHO BBIZICJICHHBIMU paiioHamMu uccienoBanus: I — Llenrpanphsblii, 11 — FOro-BocTtouHsrii,

111 — FOxHBIi1.

Te reosorur u muHepagoruu (MI'M) CO PAH (ana-
mutuk H.I. KapmanoBa). DTuM BUIOM aHajlIM3a KC-
ciienqoBaHo 457 o6pasuoB nopoa. st yTouHeHUs
BEUIECTBEHHOIO COCTaBa MOPOA AOINOJHUTEIBHO
OIpEeAEsUIMCh COiepXKaHus: 1) OpraHUYeCcKOoro yrie-
poia (BECOBBIM TMOJYMUKPOMETOAOM C ITOMOIUIBIO

JIMTOJIOTHUA U ITOJIE3SHBIE UCKOITAEMBIE

akcnpecc—aHanu3zatopa (AH—7529) Ha yriepon u B
HEKOTOPHIX pa3pe3ax MeTogoM Imponusa (SR Ana-
lyzer — POPI) (ananutuku E.A. Koctbipesa, I.I1. Typ-
koBa, H.B. Akcenosa, MHI'T CO PAH); 2) cepnl
cyabduaHoi, cynbbaTHOUI 1 HOpM XKene3a — XUMU-
YecKMMU MeTogaMu aHaiau3a (aHaimutuk JI.A. Topuay-
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koBa, UT'M CO PAH). MunepasbHbBIi COCTaB ITOPOI
OIpeAeIsICS COTJIaCHO METOAUYECKO# cxeme, OIMu-
CcaHHOI1 B pabote [Daep u np., 2022].

OmpeneneHus peIKO3eMEIbHBIX U BEICOKO3apsi-
HbIx 25teMeHToB (Hf, Nb, Ta, Zr), a Taxke Ba, Rb, Sr,
Th, U, Y BeIIOJTHEHBI METOIOM MaCC—CIIEKTPOMET-
pUM ¢ THAYKTUBHO—CBs13aHHO# r1azmoii (MCIT—-MC)
B UI'M CO PAH (ananmutuku WM.B. Hukonaesa,
C.B. INanecckuii) mo MeTOIMKaMm, WM3JIOXEHHBIM B
cratbsx [Hukonaesa u ap., 2008, 2012]. Bce usmepe-
Hus BeiToaHeHbI Ha CII Mmacc—criekTpoMeTpe BbI-
cokoro paspemieHuss ELEMENT ¢upwmer Finnigan Mar
(Germany) B U I'M CO PAH (ananutuk A.B. Huko-
JaeBa). Bcero sTuM BUOOM MCClIeTOBaHUS U3Y4EHO
418 obpasuos. OnpenesieHUE coaepKaHusI Sc TIPOn3-
BeIEHO TOJBKO B 87 o6pa3uax (CanbiMcKast, 3amnaj-
ao-KoryxtnHckast, CeBepo-HwuBaranbckas, IlepBo-
Malckas IO b.

MN3BecTHO, uTO P33 351eMEeHTHI IBASIOTCS B 00JIb-
IIUHCTBE TEOJIOTUYECKUX IIPOLECCOB OMNHUMMU U3
HamMeHee moaBIKHBIX [Taylor, McLennan, 1985].
Ha Hux c1ab0 BIUSIOT IIPOIECCH TUAPOTEPMaTbHOTO
W3MEHEHUSI U1 HU3KOTEMIIEpaTypHOTO MeTaMopdu3-
Ma, a TakKKe IMOCTCeAMMEHTAallMOHHEIEe TpaHc(opMa-
LM, TIO3TOMY MX COJIepXKaHUsI HauboJjiee KOPPEKTHO
OTpaxaloT psA NPUHIMIIMAIBHBIX OCOOSHHOCTEIA,
BIMSIIOIIMX Ha (DOPMUPOBAHMSI COCTaBa OOJBIIMH-
CTBa OCagOYHBIX IIOPO, HAIlpUMeEp, COCTaB Marma-
TUYECKHUX MOPOJI B UCTOYHUKaX cHoca [Macios, 2005].
DT1OT (pakT IpegonpeaeIsieT BaXXHOCTh MCIIOJIb30Ba-
Husg P3D misg BoccTaHOBIIEHUS YCIIOBUI 0Opa3oBa-
HUS OTJIOXKECHUM.

B pamkax HacTosIei paGoThl IpoaHATU3NPOBa-
HBI CJIEIYIOIINE TEOXUMIIECKIE MOTYTH, MHICKCH 1
WHIUKATOPHBIE OTHOIIEHUS 15T 6a’KEHOBCKOIA CBUTHI:

1) 01 yTOYHEHU ST KITMMaTUYeCKUX 0COOEHHOCTE M
KCIIOJIb30BaHbl: MHIAECKC XWMWUYECKOTO W3MEHEHUS
(CIA = 100 x Al,05/(Al,O5 + CaO* + Na,O + K,0)
[Nesbitt, Young, 1982] n xuMHu4ecKunii THIEKC BHIBET-
puBanus (CIW = 100 x Al,O5/(AL,O; + CaO + Na,O)
[Harnois, 1988];

2) IJIst OLIEHKU COCTaBa MOPOJ B MICTOYHMKAX CHO-
Ca MCMOJb30BaJIUCh CIIEAYIOLINE T€OXUMUYECKIE NH-
JMKaTOPBHI:

— OTHOIIIEHEe HOPMAaJIM30BaHHBIX MO XOHIPUTY
WIX CTaHAApPTHBIM COCTaBaM DIMHUCTBHIX CJIaHLEB
(NASC, PAAS u np.)) 3Hauenuii La k Yb (La/Yb)y
[Taylor, McLennan, 1985];

— pacnpenenenue Hf, Th, Co, La u Sc Ha Tpe-
yrojibHbIx nuarpammax [ Wronkiewicz, Condie, 1987];

— eBponueBast aHomanus [Taylor, McLennan,
1985; McLennan, Taylor, 1991], paccuurbiBaemast
kak Eu/Eu* = Euy/(0.5 X (Smy + Gdy)), tie N 060-
3Ha4YaeT HOPMUPOBAHHbBIE 3HAYEHUS 110 XOHAPUTY
WIM CTAaHAZAPTHBIM COCTaBaM DIMHUCTHIX CJIAHLEB
(NASC, PAAS u 1p.).
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PesynbTaThl aHATM30B CYIIECTBEHHO W3MEHEH-
HBIX B Wa- U KaTareHe3e Mopo/ NPy pacyeTe reoxu-
MUYECKUX ITOKa3aTesIel He YYUThIBAJIUCH, YTO Goee
MOAPOOHO OyIeT 06CYKISHO HIKE IO TEKCTY.

PE3VYJIBTATbBI UCCIEAOBAHUA
N NX OBCYXKAEHUE

Kaumamuueckue ocobennocmu

ITo manubiM A.B. Tonpbepra [[onbbepr, 1968;
Bpanyyan u ap., 1986] kimMmar B ceBepHOI 4YacTu
MO3IHEIOPCKO-HIKHEMEIIOBOTO OCAaAOYHOro Gacceii-
Ha 3amagHoi CuOupu OB TEIJIBIN, paBHOMEPHO
BJIQXKHBII, CpeTHETOA0BAsI TeMIlepaTypa COCTaBIIs -
na 18—19°C, Tun XMMHUYECKOTO BHIBETPUBAHMS IIOI -
30JIUCThINA, MTHTEHCUBHO MPOSBJISIBILUIACS, YTO IMPU-
BOJIMJIO K BBICBOOOXIEHUIO U MacCCOBOII MHUTpalluU
XKeJIE3UCThIX pacTBOPOB. B 10xHOoi1 mooBuHe 3CH
KJIUMAaT OBIIT CyOTpOITMUECKUIA CeMUapUIHBIIA, TUII
BBIBETPUBAHUSI KPACHO3EMBbIii, CPEIHETON0BasT TEM-
nepatypa 22—24°C. Terblii BlIaXXHbII KIMMaT 0J1aro-
MPUSITCTBOBAJ BBICOKOW GUONPOLYKTUBHOCTU MOP-
ckux nanamacdros [['yposa, Kasapunos, 1962; bpa-
JIydaH u ap., 1986; Konroposud u ap., 1975, 1994, 2013].

M3BecTHO, YTO MHTEHCUBHOCTh XMMUYECKOTO BbI-
BETpPUBaHMS B 00JIACTSIX pa3MbIBa HAIIPSIMYIO KOppe-
JIMpyeTcsl ¢ KimmatoM. JIsT ocamoyHBIX oOpa3oBa-
HUI TYMUIHBIX KJIMMAaTUIECKNX 0OCTAaHOBOK Xapak-
TepeH BbIHOC U3 NoJjieBbix minatos Ca, Na u K, uro
BeIeT K YBEJIMYEHUIO COOTHOIICHMUS aTIOMUHUS U
IIeI04Yei B MpOAyKTaX BRIBETpMBaHUA. B apumHbIX 1
DISIHMAaJbHBIX OOCTAaHOBKAX B 00JaCTh aKKyMYyJsi-
LY, HAOPOTUB, MOCTyNAET c1abo mepepadoTaHHBIMI
MmpoleccaMy BBIBETPUBAHUS Ha I1aJe0BOIOCOOpax
MaTepuall, NpeacTaBJeHHbIII B OCHOBHOM IJIMHU-
cteiMu MuHepanamu [Nessbit, Young, 1982; Visser,
Young, 1990; Macnog, 2005]. C atumu 1polieccamu
" cBs13aHa nHGopMmaTuBHOCTb UHAEeKCOB CIA nu CIW
IUIST PEKOHCTPYKLWIT MajJeoKINMaTUIECKIX 00cTa-
HOBOK.

Heo6xoaumMo OTMETUTh, UTO MOPOAbl OaKEeHOB-
CKOII CBUTHI ITOTpyXeHHBI Ha I1youny 2500—3500 M,
B CBSI3M C Y€M IIpETepIIeIv CYILECTBEHHbIE N3MEHE-
HUS (OKpeMHeHHe, KapOOHATU3aLMIO, ITMPUTU3ALIUIO).
Bo uzbexaHne omMOKM MHTEPIpEeTaluU I'€OXUMU-
YeCKMX JaHHBIX, MCTIOJIb3yeMasi B HACTOSIIIEM UCCIIE-
JIOBaHMM 0a3a JaHHBIX, ObLIa IpOaHAIM3MPOBaHA Ha
IIPUCYTCTBUE B HEM CYIIECTBEHHO M3MEHEHHEBIX IO~
pon. B cBsI3u ¢ 3TMM TepBOHAYAJILHO M3 BHIOOPKH
ObLIU yaaJieHbl U3BECTHSIKM, KapOOHAaT-coepKalliie
noponanl (KapooHata 6osee 5 mac. %). 3a UcKiIoUe-
HHeM KapOoHaT-coaepKalluX Mopoj KOKKOJIUTOBOM
nayky 5, rae KapOoHaTHBIN MaTepua sIBIsieTCs ce-
IUMeHTalMoHHbIM [[Tanuenko u np., 2016; Daep u ap.,
2022]. B kauecTBe IOITOTHUTEIIHLHOTO ITpU3HAKA OISt
BBISIBJIEHUSI CYIIIECTBEHHO M3MEHEHHBIX IOPOJI MC-
nonb3oBanochk otHomeHue C/S [Duep u ap., 2021].
Hanee aHaIM3UPOBAJICS COCTAB MTOPOI, AT KOTOPBIX
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Taomuna 1. Cpennue 3naueHus CIA, CIW B moponax 6akeHOBCKOI CBUTHI

CIA CIw
Paiion IMnowanb (cpenHee 3HaueHue/ (cpenHee 3HaueHUe/
CTaHAAPTHOE OTKJIOHEHNE) CTaHAAPTHOE OTKJIOHEHUE)
. Me:koBcKasi L. 76 £ 4 89 t3
FOxwprit
Paxutunckas 1. 7212 85+2
TopcroBas 1. 75t 4 87+ 4
IOro-BocTouHsrit 3amagHo-KBeH3epckas mi. 76 £0.3 87 + 4
HOxxHOo-Maiickast 1. 76+ 3 88 +3
JIpy>xHas 1. 74+ 5 88 +4
. HoBopThsiryHCKast 1T, 76 £ 6 88+ 5
LleHTpanbHbI
TToBxoBckas . 77t 4 895
IOxxHOo-AryHckas 1. 76 £2 89 +t3

3HAYCHUS paccMaTpUBaEeMbIX B pabOTe MOJYJIEi BbI-
BETPUBAHUS OKA3aJIMCh CYIIIECTBEHHO MOBBIIIICHHbI-
MU WIM TOHWXEHHBIMU OTHOCUTEIbHO OCHOBHOI1
Macchl mopof. bojee neTanibHO BBISBISIUCH UX MET-
porpadudeckre 0COOeHHOCTH, MHPOpMaAUsI O KO-
TOpBIX OblJIa MOJyyeHa B Xole U3y4eHUs LLIMGOB,
aTakxke O0pa3lloB MNpU MOMOIIM CKaHUPYIOIIETO
2JIEKTPOHHOTO MuKpockona (COM). Tak, Hampu-
MEp, 0Ka3aJl0Ch, YTO KAOJUHUTU3UPOBAHHBIE MTOPO-
JIbl, KOTOPbIE TTIO XMMUYECKOMY COCTaBy HE OTJIUYa-
I0TCSI OT OCHOBHOI MaccChl MOPOJ 0aXKEHOBCKOM CBU-
Thl, XapaKTEPU3YIOTCSI MOBBILIEHHBIMY 3HAYCHUSIMU
CIW u CIA, a cyliecTBeHHO OKpeMHEHHbIE TTOPOAbI
¢ SiO, > 70 mMac. % — MOHUXEHHBIMU 3HAYCHUSIMU
3TUX ITOKa3aTteneit. Takum o6pa3zoM, ObLIO MOATBEP-
KIIEHO, YTO KOPPEeKTHAasi MHTepHpeTalus reOXuMHU-
YeCKMX MOIYJICH IS pEKOHCTPYKIIMIA YCIIOBUIA 00pa-
30BaHMSl HEBO3MOXHa 0€3 TIIATEeJIbHOTO M3Y4YEeHUS
0COOEHHOCTe BellleCTBEHHOTO cOCTaBa MOPO/ 1 Bbl-
SIBJICHUS CBUJIETENIbCTB MX BTOPUYHBIX ITpeo0pa3oBa-
Huii. HekoTopbele Takme OCOOEHHOCTM COCTaBa, B
YAaCTHOCTHM B BBICOKOYTJIEPOAUCTBIX TOHKO3EPHU-
CTBIX TTOPOAAX, BBISIBISIOTCS TOJIBKO Ha CTaAUU YJb-
TpaMUKpOUCCIeI0BaHi1, KaK, HarpuMep, B COM.

B pesynbraTe mcciaeqoBaHUs BBISBIEHO, YTO JJIst
nopon 0aXEHOBCKOI CBMTHI XapaKTEePHBI CpEIHNE
sHaueHus CIA =72—-76, CIW = 85—89 (tabx. 1). U3-
BecTHO, 4To CIA >70 xapakTepu3yeT TeIUIbIi KJIM-
mar, <70 — XxomomHBIT MM apunmHbI [Nesbitt,
Young, 1982]; CIW > 80 — tennprii kanumar, <80 —
xononHbiit [Harnois, 1988]). Takum oGpaszom, co-
[JIACHO 3TUM II0Ka3aTesisiM, KIMMaT B ITO3IHEIOPCKO—
paHHEMEJIOBOI Mepuo Ha TeppuTopuu 3anamaHoi
Cubupu ObLI TEIJIBIM, CEMUAPUAHBIM, YTO B LISJIOM
MOATBEP3KAAET BHIBOABI IIPEILIAYIINX MCCIIEIOBaTE-
neii. CyliecTBeHHOM pa3HUIBI B BEIUYMHAX 3THX I10-
KazaTeJiell B ITopoaax 0axkeHOBCKOII CBUTHI pa3pe30B
LlentpanpHoro (dpyxHass, HoBoopTesaryHcKas,
IMoBxoBckast, FOxHo-fryHckas mromanu), HOro-
Bocrounoro (I'opcroBasi, 3amamHo-KBeH3epckas,

JIUTOJIOIUA U IMOJIE3HBIE NCKOITAEMBIE

IOxHo-Maiickas miomagu) u KOxHoro paitoHOB
(PakuTtuHckast, MexoBcKasi IUIoIIaan ) He Habroga-
erca. MHTEpecHBIM (haKTOM SIBIISIETCS TO, UTO BCE 00-
paslbl OT IOJOIIBEI 40 KPOBJIM 0aKE€HOBCKOM CBUTHI
CYIIECTBEHHO I10 3TUM II0Ka3aTeJIsIM HE OTJIMYaroT-
CsI, UTO TOBOPUT 00 OTHOCHUTEIBHO CTAOMIBHBIX KJIM-
MaTUYECKUX YCIOBUSX Ha IPOTSKEHUU BCETO Iepy-
ola ec cemMMeEHTaLMU. B To XXe BpeMsl paHee HaMU
[Dnep m op., 2022], 110 pe3yabTaTaM AeTaIbHOTO aHa-
JIM3a TPEHIOB U3MEHEHUSI COCTaBa MOPOJI U OCOOEH-
HOCTEl pacIipocTpaHeHUs (payHBI 110 BEpTUKAIN B
0a>keHOBCKOI1 CBUTE, a TAKXKe COIOCTABJICHUS U3Y-
YEeHHBIX Pa3pe30B C KPUBLIMU II00AJIbHBIX KIINUMAaTH -
YeCKMX U3MEHEHUIT B 3TOT IIepPUOI, ObLIO BEICKA3aHO
MIPEAIIONIOXKEHNE O TOM, YTO BO BpeMsI HAKOIUICHUS
“KOKKOJIUTOBON” Tadyku 5 (MO3MHEBOIKCKOE Bpe-
MsI—Ha4yajao PSI3aHCKOTO BeKa) MPOM3OILIO M3ME-
HEHHE T€OXMMMYECKON OOCTAaHOBKM B pe3yjbTaTe
rnoxojonanus. Ilo-BuauMoMmy, ITIOpOr H3MEHEHMUs
KJIMMAaTa C TEIJIOro Ha XOJIOMHBINA He ObLI JOCTUTHYT
B OTOT Mepuom, HO i1 CMEHBI (hayHBI C IIPpEUMYIIe-
CTBEHHO KPEMHMCTOM Ha KPEMHUCTO-KapOOHATHYIO
HEKOTOPOTo MOXOJIOHaHUS (COIMPOBOXIAEMOIO pa3-
BUTHEM apUAN3alIMK1) OBLIIO JOCTATOYHO B COBOKYII-
HOCTU C JPYTMMHU BO3MOXHBIMU (pakKTOpaMu M3Me-
HEHMS TaJic000CTaHOBOK.

Cocmas nopoa UCMO4YHUKO8 CHOoca

ITo nanHBIM psga ucciaenosatesieil [[onpdepT u
np., 1968; bpagyyan u np., 1986; KonrtopoBud u 1p.,
2013 u np.] maBHBEIMU (popMaMM penbeda cKiamJda-
TOTO 0OpaMJIeHUs B BOJIKCKO-paHHEPSI3aHCKOE Bpe-
Ms ObLIM XoaMoropbs Ilaneo-¥Ypana, HU3IMEHHas
IeHymalnoHHass paBHMHA Kazaxckoit ckiamgaToit
CTpaHbl, XOJIMOIOpbsI U HU3KOropbss Aintae-CasiH-
CKOM cKyamuaToit obnactu u EHuceiickoro kpsexa,
a TakKe BO3BBIIIEHHOE TniaTo 3amama Cubompckoi
mnatgopmel. Bnoabs odbpamiieHus 3amagHo-Cuoup-
CKOM ILTUThI MHOrMMHU aBTOopamu [I'ypoBa, Kazapu-
HOB, 1962; Bpamyudan u np., 1986; Pemenus ..., 1991
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" ap.] BBISIBJIEH 3aKOHOMEPHBINM (pallMaibHBIA PSII
OT IPUOPEKHO-MOPCKHMX TecYaHO-aJIEBPUTOBBIX
(MecTaMu ¢ TpaBUEM U rajibKoii) OCagKOB BepXHE—
cpemHeii cyonmTopan, pacipoCTPaHSHHBIX MCKITIO-
YUTEJIbHO BO BHEIITHEH 30He OacceiiHa, 10 MOPCKUX
aJIEBPUTO-IIMHUCTHIX (B TOM YMCJIE MECTAMU OTHO-
CUTEJIbHO HU3KOYIJIEPOOUCTHIX apTUJUIMTOB) OCAal-
KOB TJIyOOKOM 4acTu mieibda (HUXKHSIS CyOJMTO-
pajib) B 30HE, MpUWIETraplleil K nceBaoaduccaIbHOM
BITaIMHE.

ITo maenmio A.H. CracdeeBa u coaBropos [2019],
BEPXHEBOJDKCKMI Tajieo0acceilH MOCTOSITHHO CHa0-
KaJicsl MUTATeIbHBIMU BellleCTBaMu: 1) n3 ApKTude-
CKOTO OKeaHa II0 ILIeHOYKe ITPOTOYHBIX OacCEeifHOB
cJIeIoBajIo IPOJIMBHOE TEYEeHME, BO BpeMsl TpaHC-
rpeccHii OHO CMeNIaoch K TaliMBIPCKOMY OCTPOBY U
sammuBaiio HOxHo-TaliMBIpCKUIT XOMMUCTBINA Oac-
CeiiH, U3 KOTOPOIro, KpOMe TepPUIreHHOro MaTepuajia
BBIHOCWJINCh OMOGUIBbHBIE 23JEMEHTHI, U3 Butoii-
CcKoro 0acceifHa CTOK ObLI MUHMMAJIBHBIM; 2) BO Bpe-
MSI perpeccuii — CTOK MUTATEIbHBIX BEIECTB YCUIM-
BaJicsl u3 Bumiolickoro 6acceitHa.

A.D. KonropoBuu ¢ coaBropamu [2019] nmpenrmo-
JIOXWJIM CYIIECTBOBAaHME MapTrUHaJIbHOTO (bUIbTPa B
BocTouHOM ob6pamiieHuu 3Ch Bo Bpemsi ocaakoHa-
KoruieHMs 0axkeHOBcKoi cBUTHI. CormmacHo A.IT. JIu-
cunbigy [1994], mapruHanbHbIM (UIBTP IIPEACTaB-
JIsIeT co0Oit y3KUit TTosIC, MPOTITUBAIOIINICS Ha COTHU
KMJIOMETPOB BIOJIb OEperoB KOHTUHEHTOB, B IIpe/e-
JIaxX KOTOPOTO IIPOMCXOIUT CMEIIMBAHUE PEYHBIX U
MOPCKUX BOJ, Ha 3TUX y4acTKax MPOUCXOIUT yaaje-
HUE HanboJjiee 3HAYUTEIbHOI YacTU B3BEIIEHHBIX B
BOZE BEIIECTB, a TAKXKE MHOTUX METAJJIOB, IIPUCYT-
CTBYIOIIIMX HE TOJIKO BO B3BEIIEHHOI, HO U B pac-
TBOPEHHEIX (popMax, TeppareHHOro OpPraHMYEeCKOIro
pentectBa 1 ap. 1o momcueram A.D. KoHTopoBrya n
coaBTOpoB [2019], Macca ocaakoB OaKeHOBCKOIA
CBUTHI Ha 3aBepIIalOIIMX 3Tamnax guareHesa (Iepe-
CUMTaHHAas Ha CyX0e€ BeIlIeCTBO) COCTaBJISLIa OPSIAKA
228 TPJIH T, U3 HUX Macca OCaJIKOB B 00J1aCTU BOCTOY-
HOT'0 MapruHajabHOro (GUIbTpa, 3aHMMAIOIIETO JIUIITh
21% obmieit momany 6acceitna — 122 tpiaH T (53%
BCEX OCAJKOB) M HA OCTAJIbHOI aKBaTOPHUU MOPCKOTO
bacceiina — 107 tpiH T. Takum 06pa3oM, OCHOBHAasI
JacTh TEPPUICHHOIO MaTepualia B IO3THEIOPCKO—
paHHEMEJIOBOM MOpPCKOM OacceiiHe 3amamgHoii Cu-
OMpH, OTJIarasiCh B BOCTOUHOI ero 4acTu, opMupys
MapbsTHOBCKYIO U STHOBCTAaHCKYIO CBUTHI. B 11eiaoMm,
10 MHEHUIO MHOTHUX McciegoBaTeeil, OCHOBHOM HC-
TOYHMK CHOCA TEpPUTEHHOIro MaTepuasa, IIoCTyIao-
IIIETO B BEPXHEBOJDKCKMIA OacceiiH, HaXOOWJICS Ha ce-
Bepo-BocToke oT 3Ch [KoHnToposuy u ap., 2013, 2019].
Ha ero 3anagHoM o6paMiieHMH Cylilla ObLIa ITIEHEeIe-
HU3MPpOBaHa, TEPPUTCHHBIN CHOC OBLI 3aMETHO IO-
HUKEHHBIM U TIpeo61a1a10 XUMUYECKOEe BEIBETPHBA-
uHue [I['yposa, KazapuHoB, 1962; 3anuH u ap., 2003].

g pasrpaHudeHUsI cCOCTaBa MOpod obiacTeit mu-
TaHWS 9acTo UCIonb3yioTcsa nuarpamMmmbl Th—Hf—Co
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n La—Th—Sc [Wronkiewicz, Condie, 1987], a Taxke
otHomeHne (La/Yb)y [Taylor, McLennan, 1985; Yang
et al., 1998]. /1151 BbIIBICHUSI TIPUYPOUCHHOCTH BJie-
MEHTOB, MCIT0JIb3YEeMbIX B HACTOSIIIICH paboTe, K 6110~
TEHHOW WM TEPPUIeHHOM KOMITOHEHTaM IOpO.
MpOBEACH aHaIN3 KOPpeIsIIMOHHBIX ¢Bs3eil Th, Hf,
Sc, Co, La, Yb ¢ Al,O; u C,,,. B pesysbrare ycraHOB-
JIEHO, UTO BBICOKAsl TOJIOXKUTEIbHAsI 3aBUCUMOCTb
Haomomaercsas mit Th (R = 0.96), Hf (R = 0.95),
¢ Al,O; (puc. 2). Ins La u Sc npu nepBoii utepauuu
KOppeJIsUMOHHasl 3aBucuMocTh ¢ Al,O; oka3anach
HU3KOM. B TO Xe BpeMsi, Cys Mo MoJlydeHHOMY rpa-
¢buKy, 04eBUAHO, YTO IS OOJIbIIIEN YacTh 0Opas3lioB
(oxomo 90%) pacnpenenenue orHomeHus La/Al,O,
n Sc/Al,O; nogunHsIeTcd JUHEHHONW MOJIOXUTEb-
HoOI 3aBUcUMOCTU. [Ipu GoJiee neTaIbHOM aHaIu3e
cocTtaBa 00pa3lioB, B KOTOPBIX paclpeaeIeHue 3TOro
OTHOILLIEHUSI HE YIOBJIETBOPSET JUHEMHON 3aBUCHU-
MOCTH, OTIPENIeJIEHO, UTO 3TO MOPObI: a) C CoAepXkKa-
HueMm P,0O5 > 1 mac. %; 6) OKpeMHEeHHBIE TTOPOIBI C
conmepxanuem SiO, > 70 mac. %; B) CyIIeCTBEHHO
MUPUTU3UPOBAHHBIC MMOPOALI (CoAepKaHUEe MUPUTA
npeBbimaer cogepxxanne OB u C/S < 1), pacnoo-
KEHHBIC Y TPaHUIBI 0AXKEHOBCKOI M T€OPTHUEBCKOM
cBUT. Tak Kak BblllIeNepeyrcIeHHbIE XapaKTepUCTH -
KU TOpOJ MOATBEPXKIAOT UX OCOOBIN coCTaB, CBSI-
3aHHBI ¢ HaTMYKMeM pocdaTHOro MaTepuraia ocTar-
KOB KOCTeli CKeJIeTOB PbIO, KOTOPBIA MOT COPOMPOBATH
Lawu Sc, uiu co 3HaUUTENbHBIMU TTIOCTCEAMMEHTALI-
OHHBIMU U3MEHEHUSIMU, 3TU 00pa31bl ObUIN yOaJie-
HbI U3 BBIOOPKM M HE MCIOJIb30BaHbl MPU MOCTPOE-
HUM TpeyroipHoit muarpammbl Th—La—Sc. Ilocie
OINMCAHHON BBILIE KOPPEKUUU 0a3bl JAHHBIX KO3(dh-
¢unuent koppensituu La/Al,O; mosbicuics no 0.75,
Sc/Al,O; — 10 0.71, 4TO yKa3bIBaeT Ha 3HAYUMYIO MO-
JIOXKUTEbHYIO JIMHEHHYIO 3aBUCUMOCTb MEXIY 3TU-
mu BemmauHaMmu. [pu xoppensonm Th, Hf, La 1 Sc
BBISIBJIEHO, YTO 3aBUCUMOCTb OT coaepxaHus C,,
y 3TuX 2sieMeHTOB oTcyTcTBYeT (R < 0.1) (cMm. puc. 2).
Yto kacaetcsi Co u Yb, TO BbISIBJIEHO, YTO 3aBUCUMO-
¢t ux coxepxaHust ot comepxanus C,, (R =
=0.32—0.39) u Al,O; Huszkue (R = 0.25—-0.31) (cm.
puc. 2). OgHako, 1j1s1 Yb HaG110maeTcs MOJI0XKUTEIb-
Hasl 3HaYMMasi 3aBUCUMOCTb ¢ coaepxkaHuem La (R =
=0.79) (puc. 3), YTO KOCBEHHO MOIATBEPKIAET €ro
CBSI3b C TEPPUTEHHOU COCTaBJISIIONIEI MTOPO/I.

Takum o6pa3oM, caeiraHbl BeIBOAbI, uto Th, Hf,
La u Sc B mopogax 6a’keHOBCKOI CBUTHI UMEIOT TEP-
PUTEHHBIM FTeHe3UC U MOTYT OBITh UCITOIb30BaHbBI 151
PEKOHCTPYKIIMI COCTaBa MOpod MCTOYHMKOB CHOCA.
To xe xacaercsa m Yb. Co, IJIT KOTOPOTO 3aBUCH-
MocThb ¢ conepxkanuamu C,,. u Al,O; okazanach HU3-
Kasi, IJIsT TIOJOOHOIro MCCIeNOBaHUSI HE IIPUTOACH.
B cBsI3u ¢ 3TMM U3 ABYX TPEYroOJbHBIX AUarpamMm
Th—Hf—Co u La—Th—Sc [Wronkiewicz, Condie,
1987] mnst GakeHOBCKOI CBMTBI MCITIOJIb30Bajlach
JIMIIb TIEpBasl.
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Puc. 2. 3aucumocts cosiepxanuit Th (a), Hf (6), La (8), Sc (1), Co (n), Yb (e) (r/1) oT Al,03 (Mac. %) u C,p, (Mac. %) B 10-

ponax 0a’KeHOBCKOM CBUTHI MN3YYE€HHBIX Pa3pe€30B.

R — ko3 dULIMEeHT KOppEeTsSIuH.
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30 40 50 60
La, r/T

Puc. 3. 3aBucumoctsb cogepxanuii La u Yb B mopomax 6akeHOBCKOI CBUTHI M3YYEHHBIX Pa3pe30B.

B pesynbTaTe aHanm3a 3aKOHOMEPHOCTEH paciipe-
neneHust BeanuuH (La/Yb)y (Tabi. 2) BBISIBIEHO, UTO
IJIST TIOpo, 6a’keHOBCKOM CBUTHI 3HAYEHUSI 9TOTO MO~
Kazatess usmeHstorcs ot 4.9 no 7. Cornacno C. Teii-
sgopy, C. MaxkJlennany [Taylor, McLennan, 1985]
(La/Yb)y > 8 yka3bIBalOT Ha KMCJIbIii COCTaB UCTOY-
HUKOB CHOca, <4 — OCHOBHOI1, OT 4 10 8§ — IIpoMe-
KYTOUHBIN. Takum obpaszom, 3HaueHus (La/Yb)y, BbI-
SIBJICHHBIC TSI TTOpoI 0askeHOBCKOI CBUTHI XapaK-
TEPU3YIOT TIPOMEXYTOUHBbII (MEXIYy OCHOBHBIM U
KHUCJIBIM) COCTaB ITOPOJ, B 00JIACTSIX ITMTAaHUS MJIN He-
CyT MPU3HAKU CMEIIeHUs] MaTepuajia UCTOUHUKOB
KHCJIOTO ¥ OCHOBHOTO COCTaBa, 4TO 110 HAIlleMy MHe-
HUIO SIBJISIETCSI HanboJiee BEPOSITHBIM B Cllydae Oaxe-
HOBCKOI1 CBUTHI. IMesT BBUY, UTO T10 TIPEAIIONIOXKe-
HUSM OOJBIIMHCTBA MCCenoBaTe/ieii OCHOBHOM MC-
TOYHMK CHOCA B pacCMaTpUBaeMBblif TepUO BpeMEHU

Haxonuicsl Ha ceBepo-BocToke 3Cb u ObuT TIpen-
CTaBJICH TparmaMu.

ITo manubsiM [Wronkiewicz, Condie, 1987] kuciibie
TOPOIBI XapaKTePHU3YIOTCS MOBBIIIEHHBIMU COIEp-
xanusgamu La u Th u monmkxennsimu Co, Sc, Cr, Th
MO0 CpaBHEHUIO C OCHOBHBIMU. CoOmIacHO pacIioio-
JKEeHUIO 3HaueHUM comepxkanuit Th, La u Sc Ha Tpe-
yronbHOIl nuarpamme Th—La—Sc [Wronkiewicz,
Condie, 1987] obnactu cHoca TEpPUTEHHOrO MaTe-
pHaia ObITA TIPEACTaBIeHBI TOPOIAMU KMUCIIOTO U OC-
HOBHOTO COCTaBa, IPEAIOI0XUTEILHO TIPU TTPeoo-
JlanaHuu nociaenHux (puc. 4).

B pamkax Hacrosieii paGoThl BBISIBJIEHO, UTO B
6GakeHOBCKOI CBUTE 3HAYECHUSI €BPOITMEBOM aHOMAa-
JIuM u3MeHsoTes B ripeaenax 0.9—1.2. B To ke Bpems
U3BECTHO, YTO JJIsI KUCJBIX MarMaTUYeCKUX IOPO
xapakTtepHsbl 3HaueHns1 Eu/Eu* < 0.85, B oTanuue ot
6asanpronnoB (Eu/Eu* > 0.85) [Taylor, McLennan,

Ta0muua 2. Cpennue 3HaueHus (La/Yb)y B DNIMHUCTO-KPEMHUCTBIX TOPOAAX OaXKEHOBCKOI CBUTHI

Paiion ITnomanp (La/Yb)n
. Me>xoBcKas UL 6.6 0.7
FOxHBbIH
PakuTUHCKas I1T. 6.7+0.3
T'opcToBas . 6.5+ 1.0
IOro-BocTouHkblit 3anangHo-KBeH3epckas 1. 5.8£0.9
IOxHo-Maiickas 1. 6.1 £1.2
HpyxHast 1. 4.9=+0.6
. HoBoopTwsaryHckas 1. 5.8+ 1.0
LlenTpanbHBI
IToBxOBCKas IIJI. 6.0+ 1.1
1OxHo-AryHckast . 70+ 1.3
IManMckmii MybIMBbUHCKAsI CBUTA 4.2
[Macnos, Anekcees, 2007] Abanakckas cBUTa 5.8
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Bl 1-c
A 3K-123
Q 2287
38155

0

SIEP u np.

Th

1.0

0.5

Puc. 4. [luarpamma Th—La—Sc [Wronkiewicz, Condie, 1987], xapakrepu3ytoiiasi Topoabl 001acT CHOCA TSI OTJIOKEHUIA 6a-
KEHOBCKOI CBUTHI B pa3pesax ckBaxkuH Ha CaibiMckoii (1-C), 3amanHo-Koryxtunckoit (3K-123), ITepBomaiickoii (2287),

Ceepo-Husarannckoit (8155) mtomansx.

GR — rpanutbl, TON — toHanutel, TH — Tonentsr, KOM — KoMaTUUTHI.

1985; McLennan, Taylor, 1991]. CooTBETCTBEHHO,
3HaUYE€HUs €BPOIMEBOII aHOMaJIMM B Mopoaax Oaxe-
HOBCKOU CBUTHI yKa3bIBAlOT Ha MPEUMYIIECTBEHHO
OCHOBHOI1 cocTaB obJiacTeii cHoca. TakuM obpasom,
aHaiu3 KOMILIeKCAa TeOXMMMWYECKUX MoKa3aTeyei,
OCHOBaHHBIX Ha COOTHOILIEHUY psila MUKPOBJIeMEH-
TOB, BKIouYasi P30, mo3BosiseT mnpenmnonaraTb, 4To
Mpy CEAMMEHTALIMUA U3y4aeMbIX OTJIOXKEHUI Mpeod-
JJafaau WCTOYHUKM CHOCA TPEUMYIIECTBEHHO OC-
HOBHOIO COCTaBa. DTU BBIBOAbLI KOPPEJIUPYIOTCS C
TMOJIYYeHHBIMH paHee HJaHHBIMU A.B. MacioBpiM 1
coaBropamu [2007] mid aneBpoapruJUIMTOB MYy-
JILIMBMHCKOI1 1 abaakckoit cBUT IllanMckoro paito-
Ha (cM. Tab. 2).

SAKJIIOYEHHME

st mopon BepXHEIPCKO-HIDKHEMEIOBOI Oaxe-
HOBCKOM CBUTHI BBISIBJIeHA 3HAYMMAas TTOJOXKUTEIb-
Has InHeitHas 3aBucumocth Th, Hf, Sc, La ot conmep-
KaHus Al,Os, TOITBEPKIEH UX TEPPUTEHHBII TeHE3MUC.
OmpeneneHo, 4YTo 00pa3slibl, B KOTOPHIX pacIipeacsie-
HUe 3HaueHUi oTHoweHuit Sc/Al,O; u La/Al,O; He
YAOBIIETBOPSIET JIMHEHHOII 3aBUCUMOCTU, 3TO CMe-
IIaHHBIE TJIMHUCTO-KPEMHUCThHIE MOPOIBI C CONIEp-
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xxa"ueM P,0; >1 Mac. % wiu cyiecTBeHHO TUPUTH -
3UpOBaHHBIC (B KOTOPBIX COAEepXKaHVE MUPUTA Mpe-
BbllaeT coaepxxanne OB u C/S <1), a Takxe
CHJIMLINTHI ¢ copepxkanueM SiO, >70 mac. %. Croena-
HBI BBIBOIBI, YTO IIepel aHAJIU30M T€OXUMHYECKHX
WHINKATOPOB JJISI PEKOHCTPYKIINU YCIIOBUIT 00pa3o-
BaHUSI 0aXKEHOBCKOM CBUTHI, KPOME KapOOHATU3UPO-
BaHHBIX MTOPOJI, TOJKHEI ObITH YAaJeHbI 3 BRIOOPKU
MOPOJBI C MEPEUUCTCHHBIMU BHILLIE OCOOCHHOCTSIMU
BEILIECTBEHHOTO COCTaBa, a TAKXKe MOPOJbI, MpeTep-
MeBIINE KaTareHeTUYECKYIO KAOIMHUTU3AMIO. TakuMm
00pa3oM NOATBEPXKIACHO, YTO ISt KOPPEKTHOCTHU BbI-
BOJOB II0 PEKOHCTPYKIMSIM YCJIOBHII 0Opa3oBaHUS
OTJIOXKEHUI1 Ha OCHOBE aHaJIn3a 3HAYEHU psiaa reo-
XUMUUYECKUX MOAYJIe U MHAUKATOPOB HEOOXOIMMO
TIIATEJIbHOE WM3yYeHHE MUHEpPaJIbHOIo COoCTaBa U
BTOPUYHBIX IPEOOpa30BaHUI MOPOI.

CornacHo aHanmu3y Tokasaresneil kiumara (CIA,
CIW) noaTBepXIeHO, YTO B BOJDKCKOE — paHHeOep-
pHacckoe BpeMsI MOOMIIM3ALIMS OCAaJIOYHOIO Bellle-
CTBa MPOUCXOANJIA B CTAOMIIBHBIX YCIOBUSIX TEILIOTO
ceMMapUIHOro KiuMara.

I[To KOMILIEKCY TeOXMMHYECKUX ITPU3HAKOB
(La/Yb)yn, Eu/Eu*, ananu3y pacripeneneHus 3Have-
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OCOBEHHOCTHU HMCITOJIb3OBAHUA

HUWI Ha TpeyrojibHo#t nuarpamme Th—La—Sc ompe-
neneHo, yto B lleHTpanbHbiit u FOro-BocTouHbIit
palioHEBI ITOCTYIIAIA IPOAYKTHI pa3MbIBa IIPEUMYIIIE-
CTBEHHO IIOPOJ OCHOBHOI'O COCTaBa, IIPU HEKOTOPOM
MOCTYIUISHUX MaTepuaja Mopoj KUCIOro CocTaBa.
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Features of Using the Lithogeochemical Indicators for the Reconstruction
of Paleoclimate and Composition of Demolition Sources
in the Late Jurassic-Lower Cretaceous West Siberian Sedimentary Basin

V. G. Eder" *, A. G. Zamiralova* **, P. A. Yan? ***
!Geological Institute of the Russian Academy of Sciences, Pyzhevsky lane, 7, bld. 1, Moscow, 119017 Russia
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**e-mail: zamirailovaag@ipgg.sbras.ru

***e-mail: yanpa @ipgg.sbras.ru

For the rocks of the Upper Jurassic-Lower Cretaceous Bazhenov formation, a significant positive linear de-
pendence of the Th, Hf, Sc, La content on the Al,O5; content was revealed, and their terrigenous genesis was
confirmed. It has been determined that the samples in which the distribution of the values of the Sc/Al,O;
and La/Al,O; ratios does not satisfy the linear dependence are mixed clayey-siliceous rocks with a P,O5 con-
tent >1 mas. % or substantially pyritized (in which the content of pyrite exceeds the content of S and C/S < 1), as
well as siliceous mudstones with a SiO, content >70 mas. % by weight. It is concluded that before analyzing
geochemical indicators for reconstructing the conditions of formation of the Bazhenov formation, in addition
to carbonated rocks, rocks of the above types, as well as rocks that have undergone late diagenetic kaoliniza-
tion, should be excluded from the analysis. The conditions of formation of the studied deposits were recon-
structed based on the analysis of the values of a number of geochemical modules and indicators. As a result
of the study of CIA, CIW variations, it was confirmed that the climate in the Late Jurassic-Early Cretaceous
period in the West Siberian sedimentary basin was warm, semiarid. It was revealed that during the entire pe-
riod under review, it did not change significantly. For the deposits of the Bazhenov formation, a number of
indicators such as (La/Yb)N, Eu/Eu*, as well as the distribution of trace element content values on the tri-
angular diagram Th—La—Sc, suggest that in the central and southeastern regions of the formation distribu-
tion area, the sources of demolition of the mafic composition prevailed.

Keywords: Bazhenov formation, Upper Jurassic, black shales, trace elements, conditions of formation.
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