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METPOTEOXUMUYECKAS HEOJHOPOHOCTH U PACUJIEHEHUE
BEPXHECEHOMAHCKMX OTJIOKEHHUI BAH-ETAHCKOT'O MECTOPOXKJIEHUSA
(BANIAJTHASI CUBUPD)

Paboma evinonnena npu noooepoicke Munucmepcmea o6pazo8anuis u HAyKu.

ITo pe3ynbraTtaM NpoBeACHHOTO KJIACTEPHOTO aHATIN3a JaHHBIX T€0- H HeTPOXHUMHYECKHX MCCIIeI0BaHUIT OJIyIeHa XapaKTepUCTHKA
OCHOBHBIX HEOJHOPOJHOCTEH OCajKa Maleo3CTyapHOro bacceliHa M yCTaHOBIICHA WX CBs3b ¢ BapuarmsiMu pH u Eh pexxumoB u mnu-
TOJIOTHYECKUMHU OCOOEHHOCTSIMHU ITOPOJ], 00YCIIOBICHHBIMU HX MUHEPAIOTHYECKHM COCTaBOM. BEIIBIICH psij moKa3aTeneil, xapakTe-
PU3YIOIMX IMKINYHOCTh OCAJ0YHOr0 mporecca. Takke paccCMOTpEHa M IpeUIokKeHa METOMKA KOPPENSAIUN TEPPUTEHHBIX TOJII
Ha OCHOBaHuM noBeseHust Mn, U 1 MOJyJIsi HOPMaTUBHOM IEJIOYHOCTH B OCAJI04YHOM IpoLiecce.

KiroueBble ¢10Ba: KIACTEPHbIN aHAN3; ICTyapUil; IETPOreOXUMHUIECKUE HEOAHOPOAHOCTH; Koppelsnus; 3anagHas CHOups.

OpnHoOl W3 KIIOYEBBIX 3a7ad, PEIIAacMbIX NPH U3yde-
HUM OCaJOYHBIX Pa3pe3oB, SIBISIIOTCS UX PACUICHEHHE U
koppemsiuust. Hanbosee ycnenHo 3TH BOIIPOCHI PEIIAI0T-
cs Meroamu Ouoctparturpaduu, B TO e BpeMsl J0CTO-
BCPHO PCHINTH MNOCTABJICHHBIC 3aJla4yu MPHU OTCYTCTBUU
OpraHHMYECKHX OCTaTKOB yjAaeTcsl He Bcerna. B kauectse
OCHOBHBIX MOJXOAOB pACWlICHEHHs U KOPPEISUU
«HEMBIX TOJII» HCIOJIB3YIOTCSI METOABI T€OXUMUHM, LIHK-
no- u xemocrparurpaduu [1-3]. Ilpu sTOoM nuKIIO- N Xe-
MoOCTpaTHrpa(uIecKue MoIX0/bl, HECMOTPSI HA JIUTOJNO-
TMYECKHE OTpaHNUYCHNUS, pa3paboTaHbl BEChbMa JAETaIbHO U
XOpOIIO 3apeKOMEH0BaNIN ceds Ha mpakTuke. [Ipumene-
HHE T€OXMMUYECKHX METOAOB HE MMEET CTOJb MOIIHON
METOINYECKON 0a3bl M OCHOBBIBAETCH JMOO HA AMArHO-
CTHUKC IUIAHCTAPHBIX aHOMaﬂHﬁ, TaKUX KaK aHOMaJIus
UpU/IMS Ha TpaHulle Mena U naneoreHa [4], mubo Ha nua-
THOCTUKE BEPTUKAJIBHBIX 3aKOHOMEPHOCTEH BapHaLUld
cocTaBa 0cafouHbIX nopoA. IlocnenHuil moaxon MoOXeT
HMMETb BaXXKHOE 3HaU€HHE MPH JOKAIBHOM CONOCTaBIECHUN
0CaJJOYHBIX Pa3pe30B Ha OTAENBHBIX IJIOMIAJSAX HIH Me-
CTOPOXKIICHISIX, OCOOCHHO B YCIIOBHUSX MOBEIIMICHHOH (a-
LMaJIbHOM M3MEHUYUBOCTH. B 3TOH CBSI3M HaMu npennpu-
HATA TIONBITKA KOPPEISIIUU 3JIEMEHTOB I'€OXUMHUYECKON
HEOZHOPOJHOCTH OCaJKOB PA3HBIX 4yacTeil pas3pesa Bep-
xoB moKypckoit cButel (K,cm,) B mpememax Ban-
Eranckoif ctpykTyps! (3amagnas Cubups).

Crtpoenne paspe3a. B aqtMUHHCTpaTHBHOM OTHOIIIE-
Huu BaH-Eranckoe MecCTOpPOXICHHE BXOJUT B COCTaB
HuxneBaproBckoro paiioHa XaHTbl-MaHCHICKOIO aBTO-
HOMHOTO oOkpyra. HMccnenyemslil paiioH NPUYpOYEeH K
Banberanckoil CTpyKType, pacHOJIOXKEHHOW B I0XKHOI
yacTu Bapberanckoro Majuoro Baja, OClIOXHstomero Ba-
pberaHckuil KpynHblid Baj. Bapberanckuil KpynHblid Bai
BXOJAUT B cucteMy Bapwerancko-Ilypreickoil aHTHKIH-
HaJbHOW 30HBI JIMHEHHBIX CTPYKTYp, SBJSIOLICHCS 4Ya-
cThio SIMano-Ta3oBckoi MeracMHeKkIn3bl. Bapberanckuit
MaJiblid Basl OclIOKHEH psgoM crpykryp I u III nopsinkos,
K KOTOpPBIM OTHOCHUTCSI BaHberaHckas CTpyKTypa, UMero-
masi CyOMepuAMOHAILHOE TPOCTHPAHUE M IO IOPCKUM
OTJIOKCHHUAM OCJIOKHCHHAs psAa0M He6OHbU_lI/lX KYIIOJIOB.
XapakTepHO HaNIW4Me Pa3pbIBHBIX HAPYILIEHUH, MpeuMy-
LIECTBEHHO MEpUIMOHAIBHOIO HampasieHus. Ilpu 3tom

CIEeNyeT OTMETUTb, 4TO BapberaHckuil KpyINHBIM Bail
MMEEeT HacJeJyeMbli XapakTep CTPYKTYpbl (yHIaMEHTa.
Bapberanckuii Manblii BaJl 0XapakTepyu30BaH Kak IMOJHS-
THEe, 00YCIOBJICHHOEC TEKTOHMYCCKOW aKTHBU3AIUCH Ka-
JIEJOHCKOTO LIMKJIA TEKTOreHe3a. Banberanckas siBisieTcs
[0 CBOEH NpUpO/E€ KOHCEIUMEHTAIMOHHOW CTPYKTYpOM
AQHTUKJIMHAJIBLHOTO THIIA.

JIutonornuecku rpynna miactos I1K, , npencrasnena
HEpaBHOMEPHBIM IIepecilauBaHiEM IIECKOB, ciabocle-
MEHTHPOBAaHHBIX TIE€CYAHUKOB, TJIMH AJEBPHUTUCTHIX [0
AJIEBPUTOBBIX, TIMHUCTHIX HM3BECTHSAKOB. B HmkHel ya-
CTH — KpPENKOCLEMEHTHPOBAHHBIE II€CUaHBIe IIOPOJIEI,
apruMThl. 711 BEpXOB MOKYPCKOW CBUTHI XapaKTEepeH
OOMIBHBIA PACTUTEIBHBIN JETPUT, OOYTIIEHHBIE OOPBIBKH
PacTCHM, BKIIIOYEHUS U IPUCHIIKU MUPUTA, KOHKPELIUH
cuneputa [5]. Pa3pe3 xapaktepusyercsi CUIBHON BEPTH-
KaJbHOH ¥ (panuasibHOW W3MEHYMBOCTBIO, YTO 3HAYH-
TEJIFHO 3aTPy/AHSET pacwIEHEHHE pas3pe3a W JIOKAIBHYIO
KOPPEJSLIUIO Pa3pe30B CKBAXKHH.

TeM He MeHee Ha OCHOBaHWM MHKPOIAJICOHTOJIOTHYE-
CKUX HCCIeoBaHmi, mpoBeneHHbIX B.M. [TomobuHoti [6],
B TpefieNiaX M3YYSHHOTO pa3pe3a OBUIM BBIAEICHBI TPH
30HBI (dbopamuanDEp: Saccammina micra,
Ammomarginulina sibirica, Gaudryinopsis nanushukensis
elongates u Trochammina wetteri tumida, Verneuilinoides
kansasensis [6, 7]. Xapaktep UX pacupeleNeHus M03BO-
JISIET pa3/eNuTh pa3pe3 Ha JiBa OCHOBHBIX IUIACTa, TPaHU-
I1a MEXJy KOTOPBIMU MOTYEPKUBACTCA MAJIOMOUTHBIM (1—
7 M), NaTepanbHO BbIIEPKAHHBIM aJE€BPOJIUTOBBIM TOPH-
30HTOM CO crenuduyeckuM OnocTpaturpaduuecKum
kommuiekcoM  Gaudryinopsis  nanushukensis — elongates
(puc. 1). Panee Ha 3TO# miIomaay B cOCTaBe MOKYPCKOH 1
KY3HEIIOBCKOH CBUT METOAaMH TAIHHOJIOTHYECKUX U
MUKIOCTpaTUrpaUIecKuX HUCCIeAOBaHUKA OBLTO ycTa-
HOBJICHO 8 TpaHCTpecCUBHBIX MakporukiuToB C1-C8 [5],
rae nukiauTel C1-C2 COOTBETCTBYIOT HIKHEH, IIUKIHTHI
C3-C7 — BepxHEH 4acTAM MOKYPCKOH CBHUTBHI, a IIUKIUT
C8 oxBarbIBaeT pa3pe3 Ky3HELOBCKOH CBHUTHI (puc. 1).
CormocTaBieHue IMOJMYUYCHHBIX JaHHBIX C peE3yJibTaTaMU
B.M. IlonoOuHO# NO3BOJISIET COMOCTABIATh METalMKIIH-
11 C3—-C4 ¢ 30HOU Saccammina micra, Ammomargi-
nulina sibirica, a wmaxporukimtel C5-C7 — ¢ 30HOWH

217



Trochammina wetteri tumida, Verneuilinoides kansa- umknmuram C3—C7 (puc. 1). Takum o0Opa3om, He3aBH-
sensis. Iloznnee B.b. beno3zepoBbIM Ha OCHOBAaHMM  CUMOE€ MPUMEHEHUE IMAJICOHTOJOTHYECKUX, MaTUHOJIO-
komiuiekca gaHHbIX [MIC ObUIHM yCTAHOBJICHBI BBIZCP-  T'MUECKHX, JHTOJOTHYECKHX U JIUTOJIOrO-(ardanbHbIX
JKaHHBIE 110 JIATEPAJIU PEIEePHBIC JIUTOJIOIMYECKUE eIU-  TOJIXO0JO0B K PacUJIeHEHHIO pa3pe3a IEMOHCTPUPYET ero
HUIIBI, CJIOKEHHBIE, CYIICCTBEHHO, TJIMHUCTBIMU MOPO-  ITUKINYHOE CTPOCHHE, MPOsBICHHOE Ha (OoHE 0O0IIero

JaMU, pa3lelAIOMUMA pa3pe3 BEpXHEH Y4acTH MOKYp-  TPAHCTPECCUBHOTO PEKHMMa B MPUOPEKHBIX YCIOBUAX
CKOUl CBUTHI Ha MATh Ma4yeK, COOTBETCTBYIOUIMX Mmera-  [5, 7].
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VYcnoBHble 0003HaYeHHs: TUTO(AnUH: / — aJIeBPUTO-TIIMHUCTEIE W KapOOHATHBIE OCA/IKH MAIONIOABIDKHOTO MEJIKOBObS; 2 — TIIMHUCTO-aJICBPUTOBEIS
0Ca/IK{ IPUITHMBHO-OTIMBHOM 30HBI; 3 — [ECYaHO-aJICBPUTOBBIE OCAIKH MAJIOMOABIKHOTO MEIKOBO/IbSI; 4 — [IECYAHBIC OTIIOKECHHS HPIHBHBIX
KaHaJIOB; 5 — IIeCYaHO-aJICBPUTOBEIE OCAJKH MPUOPEKHEIX YacTell 3aluBa; 6 — aJeBPHTO-IIIMHHUCTBIC U KapOOHATHEIE OCAaJKH IIEHTPaIbHBIX YacTeH
3aJIMBOB U JIAryH; 7 — NIMHHCTO-aJICBPUTOBBIC OCA/IKH M30JIMPOBAHHBIX YacTeH 3aJIMBOB U JIaryH; § — dyepenoBanue / u 3; JUTONOTH: 9 — IECUaHUK;
10 — aneBponutsbl; /] — raMHBI (APTALIATHL); TaduHOGauuu: /2 — MapieBo-00J0THbIE; /3 — IpHOPEKHO-MOPCKUE; /4 — 00JIaCTH CUIIbHBIX TEYSHUH

Puc. 1. CBozHBI pa3pe3 BepXHECCHOMaHCKUX OTJIOkeHui mokypckoid cBuThl (11K ,), ckBaxkina Ne 2010
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Bricokas JOCTOBEpHOCTH pacwICHEHHUS M KOPPEISAIHH
pa3pe3a BEpXHEH 4YacTH IMOKYPCKOW CBUTBHI B IIpelenax
Ban-Eranckoil CTpyKTyphl A€IAlOT [JaHHBIH KOMILIEKC
O4YCHb 6HaFOle/ISITH]>IM 061)6KTOM JIA ajarnraiguyi HETpa-
JTUIIMOHHBIX TOAXO0JI0B K PeIICHUIO 3a1a4 auddepenima-
LIUM OCAJ0YHBIX TOJIL. B 3TOH CBA3M HAMU NpeIIPUHSATHI
TIOTIBITKA BBISBJICHUS] BEPTHKAJIbHOW BELIECTBEHHOW He-
OJTHOPOJIHOCTH JTAHHOTO pa3pe3a M OLleHKa BO3MOXKHOCTEH
METPOTEOXUMHUIECKIX METOJIOB UIS JIOKAIBHOW KOppems-
LMY OCAIOYHBIX Pa3pe3oB.

MeToanka ucciaeq0BaHUil W MOJyYeHHbIE Pe3yJib-
TaTbl. B OocHOBY paboTsl ObuIH moJOXKEHbI 124 ompene-
JIEHUS COAEP)KaHUH MEeTPOTeHHBIX OKCHIOB M MHKPO3JIE-
MEHTHOTO COCTaBa METO/IaMH PEHTIEHO(IIyOpECIIEHTHOTO
aHanmu3a (PPA) m mMacc-crieKTpoMeTpuHu C HHAYKTUBHO
cBsazanHOU azmoit (ICP-MS). HccnenoBanus npoBoau-
suck B LIKIT «AHanuTuyeckui LeHTp T€OXUMHU IPUPOI-
HeIX cuctem» TI'Y. PenrtrenoguyopecueHTHBIH aHann3
npoBoamics Ha npudope OXFORD ED 2000 — suepro-
JUCTIEPCHOHHBI  PEHTTeHO(IIYOPECIICHTHBIH  CIIEKTPO-
Metp pupmer «OXFORD Instruments Analytical». B ka-
YecTBe BHYTPEHHHX M KOPPEKTHUPYIOIINX CTaHIAPTOB
oputn ucnosb3oBanbl BCR-2, CI'XM-1, CI'-3, CCIJI-1.
Macc-CeKTpaibHOE ONPENeICHNE COACPIKAHMS dIeMEH-
TOB B aHAJIM3UPYEMBIX 0Opa3nax MpOBOIMIOCH Ha amla-
pare Agilent 7500cx, Agilent Technologies. Cremka
OCYILECTBIISIACH 1o OpPUTHMHAIBEHOMN METOJINKE
10.B. Anomkunoii [8]. KauecTBo moyrydeHHBIX pe3yibTa-
TOB OLEHUBAJIOCh Ha OCHOBaHMM cTaHaapToB BCR-2,
CI'XM-1, CI-3, CCJI-1.

[onmyuennsle pe3ynbTaThl ObUIM 00pabOTaHbI B HPO-
rpamme Statistica 6.0, B pe3ysbpTaTe 4ero ObIIH BBIICICHBI
HauOoJlee TUCKPETHBIE TIOKA3aTeN, ONpeAeIsIoIIne meT-
POT€OXHMHUYECKYI0 HEOTHOPOJHOCTH pa3pesa.

PesyabTaThl. Ha ocHOBaHMM KiaccuduKalyy, Mpeasio-
skernoi S1.9. FOnosuaem u MLIT. Ketpuc [1], maccus mopox
pazzensiercss Ha CHAJIUTBl M MX KEJIE3UCThIE aHAJIOTH, Kap-
OOHATONUTHI ¥ KapOOHATHBIE 00pPa30BaHUsl, KOTOPbIE OTIIHU-
YaroTcs APYT OT Apyra no conepxanuto SiO,, CaO u Fe,)O;.
MHUKpPO3JIEMEHTHBIH COCTaB COOTBETCTBYET TUITMYHBIM OCa-
JIOYHBIM TTopoiaM. Viceneyemple ocaki XapakTepU3yroTCs
BBICOKOH BapuaTuBHOCTEIO Sr/Ba 1 Mn/U, koTopsle yBenu-
YHMBAIOTCS B PAAY TECUYAHUKH — AJICBPOJUTHI — KapOOHATHO-
TIIMHUCTBIE 00Opa3zoBanus [9—11]. B memom mo paspesam ot1-
CYTCTBYIOT SIPKO BBIP&)KCHHBIC TIPH3HAKA JIATEPABHOU M
BEPTUKAILHOM M3MEHYMBOCTU OCAAKOB. JlJ1s1 X IMarHocTu-
K# ObUT MPOBENIEH KIACTEPHBIA aHAIN3, TTO3BOJIMBIINN 00-
HapYXUTh ONpe/IeTIeHHbIEC 3aKOHOMEPHOCTH.

AHanu3 wuccienryeMod BBIOOPKH 10  COZIEPIKaHUIO
KpEMHE3€Ma IIO3BOJIACT BbIACIUTb YETBHIPEC KIaCcTepa
(Tabm. 1): 1) aHOMaabHO HHU3KOKpeMHHCTHIN (Si0; = 1—
41%); 2) Hu3kokpeMHUCTHIH (Si0, = 42-54%); 3) yme-
perHokpeMHUCTHIH (Si0; = 53—62%); 4) BHICOKOKpEMHHU-
cteiit (Si0, = 63,2-74,9%), KoTOpble OOBEIUHIIOT OC-
HOBHBIE TIeTporpaduieckue PasHOBUIHOCTH W B LEIOM
OTPaKAIOT JIUTOJOTUIECKYIO THITU3AIUIO pa3pesa.

AHOMaJBbHO HU3KOKPEMHHUCTBIC MOPOABI (TIETPOXUMHU-
yeckuid knactep — I1-1) obweaunsitor 7 mpoO, mpeacTas-
JIeHHBIE KapOOHATONMTAMH W KapOOHATH3MPOBAHHBIMHU
nopogamu  (tads. 1). IloMMMO HU3KHX COJICPIKAHHIA
KPEMHEKHUCIIOTBI OHHM OTJIWYAaIOTCA BBICOKMMHU KOHIICH-
TparusamMu okcuaa kanbiwms (CaO = 15,6-36,6%).

Huzkokpemuanctoie obpazoanus (I1-11) mpencrasis-
10T coboit oxenesnennsie (Fe,O3 = 4-21%), oTuactu cu-
JIEPUTHU3UPOBAHHBIE TOHKOAUCIIEPCHBIE 0caaKH (5 mpo0).

Beicokokpemuunctsie obpazoBanust (I1-1V), oObenuHs-
toie 12 npo0, npeacTaBieHbl Haunbosee 3pebIMU 00pazo-
BaHUSMH — KBapLEBBIMU AJIEBPOJITAMH C BBICOKHM COJIEp-
JKaHUEM TITUHUCTOH coctaBistromed (ALO; = 15,1-22,1%).

OcHoBHO# 00beM BbIOOPKH (99 npo0) nmpuxoanTCs Ha
rpymnmny ymepeHHOkpeMHHUCTHIX mopon (II-1II), xoropas
BKIIFOYAaeT OOJBITMHCTBO AapTH/UIATOB ¥ aJIEBPOJIUTOB
M3yYeHHOTO pa3pesa. [Ipu 3ToM xapakTep pacmpeneneHus
TTINHO3EMa M jKeJie3a B COCTaBe BBIOOPKM IPENIojaract
ee paszeseHue Ha yeTelpe cyoxmactepa: 11-111a — BricoKo-
TJIMHO3EMUCTBINH Masoskeae3ucTsii, I1-11Ib — rauro3emu-
cThld Manioxkene3ucToid, [1-11Ic — BEICOKOTTIMHO3EMUCTHIN
skene3ucthiid, I1-111d — rimMHO3eMUCTEIN HKENE3UCTEII.

AHaJIoOrMYHOE paHXXMPOBAHME BBIOOPKH OBUIO NpOBe-
JICHO TI0 OCHOBHBIM I€OXUMHYECKHUM Napamerpam (St/Ba,
Ce/Ce*, Eu/Eu*, La/Yb, U/Th, Fe/Mn, Mn/U, Ti/Zr,
>TR, SiO,/Fe,03), oTpaxarommM ¢anuaibHO-TeHETH-
YEeCKHE XapaKTEepUCTHKH ocankoB [12—-18]. B pesynprate
Ha ypoBHe 80-100% 0060co0mIsIFOTCS YeThIpe KiacTepa,
IZle B KauecTBe Hanbosee 3HAYMMOT0 KPUTEPHS BBICTYIIA-
et Mn/U, nipu 3TOM BBIACISIOTCS: 1) aHOMaJIbHO BBICOKO-
Mmapranuesbie (Mn/U = 960-2217); 2) BeICOKOMaprasiie-
Beie (Mn/U = 370-595); 3) yMepeHHOMapraHIICBbIC
(Mn/U = 77-312); 4) auzkomapraniessie (Mn/U = 17-180)
TOpPOJHLIL. TTomumo >TOTO B YMEPCHHO- U HU3KOMAPIaHIEBbIX
NOpOZIaX yCTaHaBIMBaeTcsl Oosee ApoOHast TUCKPHUMHIHALMS
0 00IIEMY COZIEpP)KaHHIO PEAKUX 3eMelb — » 1R (tabir. 2).

[Mepesrit reoxumuueckuii knacrep (I'-I) ¢ anomansHO
BBICOKUM coJiepxkanneM Maprasna (Mn = 1079—-4236 r/T)
o0wpenuHseT 7 MpoO KapOOHATOIWTOB M KapOOHATHU3UPO-
BaHHBIX [TOPOJI M OCAIKH, oOoraiieHHbIe Pochopom.

Bropoii knacrep (I'-II) npencrasisier coboii BEICOKOMap-
TaHIIOBHUCThIC OoOpasoBanus (14 mpolO) W BKIOYaeT B ceOs
HMHTCHCUBHO CUACPUTUIUPOBAHHBIC TTIMHHUCTHIC TIOPOABI.

[MonoBuHa BbIOOPKHU (56 TPOO) NPUXOIUTCS HA TPETHI
kiactep (I-III), KOTOpBI  COCTaBJISAIOT  TJIMHHUCTO-
JIEBPHUTHCTHIE OCA/IKU CO CIa00 MPOSBICHHON CHIIEPUTH-
3aimei. BHyTpr nmaHHOH Tpynmbl (DUKCHpyeTcst IHUCKpH-
MHHanus 1o BeandarHe Fe/Mn OTHOIICHUS M CyMMe PeaKo-
3eMenbHBIX dMeMeHToB (D TR). Ilpu sToMm 3HaueHns Fe/Mn
Pa3meIIOT OCAAKHA CHACPUTH3HPOBAHHBIC B TPHOPEKHBIX
(monmxmactepsl [-111a u I'-11Ib) 1 B MOpcKuX (MOAKIIACTEPHI
I'-1llc u I'-111d) ycnoBusix. YpoBeHb HAKOIICHHs JJAHTAHO-
WJ0B OTpa)kaeT CTENeHb MeXaHWmdecKor nuddhepeHanin
TEPPUTEHHOTO MaTepHaja U pa3fessieT aleBPOJHUTH (TI0A-
kiacrepsl [-1lla u I-11Id) u aprumwmTel (noaknacreps
I-11Ib u I"-111c).

Yerseprsoiii kiacrep (I'-1V) oovenunsier 36 mpob mo-
POz, HE TIO/IBEPIKEHHBIX KapOOHATH3AIMH, U XapaKTepH3y-
eTCsl HU3KUM ypPOBHEM HaKOIUIeHWst Maprania (Mn = 32—
250 r/T; Mn/U = 17-180). 3mech, kKak 1 B TIPEABIIYIIEM CITy-
Yae, YCTaHABJIMBACTCS BHYTPEHHSS ITHCKPHMHHALMA TI0 00-
IIEMy COZIEpPKaHHIO PEAKO3EMEIIBHBIX IEMEHTOB (Tab. 2) Ha
ymepenHo- (I'-IVa) u Beicokopenkozemenbhble (I'-IVDb).

O0001ass BhIIECKAa3aHHOE, MOXKHO CIEJIaTh BBIBOJ,
9TO OCHOBHAs TETPOTCOXUMHUYECKAasi HEOTHOPOIHOCTH
M3Y4YEHHOTO pa3pes3a OmNpeAeNseTcs XapakTepoM pacIpe-
nenenust Si0,, Fe,0;, AlLO;, Mn/U, Fe/Mn u > TR
(cm. Tabm. 3).
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Ipu stom ecnu mokazarenu SiO,, AlL,O; u Y TR ot1-
pakaroT MexaHndeckyio anpdepeHanuo 00I0MOIHO-
ro marepuana, To Fe,O3 1 Mn/U QukcUpyIOT HHTEHCUB-
HOCTh CHH- M JIIUTEHETUYECKON KapOOHATH3alMH, a yBS-
3pIBatollee ux oTHomeHue Fe/Mn MOKHO paccMaTpuBaTth
Kak ¢ammaneHyto ¢ynkmuo [11, 17, 18]. B kauectBe
AQHAJOTUYHOTO KPHUTEpHUS Ui TEPPUI€HHOI COCTaBIISIIO-
meld MOXKHO paccMaTpuBaTh MOAYJIb HOPMAaTHBHOM Iie-

mounoctrn (HKM), KOTOpBIi pasfenser MUHEpaTbHBIC
accoIMalMyU TIHH MO COCTaBy M YCIOBUSM OOpa3oBaHMs
[1]. Takum oOpa3zom, BbILIETIEPEUUCIICHHBIE XapaKTepH-
CTHKH OTPa)KalOT CTEIeHb 3PEIOCTH OCAJKOB, XapaKTep
HAJIOKEHHBIX MPeoOpa3oBaHMii M, KaK CIEACTBUE, (U3H-
ko-xumuueckue (pH-Eh) ycnoBust cemumentanumu U Mo-
TYT OBITh MCITOJIb30BAHbI IS LIEJICH pacuIeHeHusI U KOp-
peISIY pa3pe3oB.

Tabnwuma 3

OcHOBHBIE CTATHCTHYECKHE TOKA3aTeJH IVIABHBIX HHAHKATOPOB, OMUCBHIBAIOLINX NMETPOreoXHMUYecKHe HeOAHOPOTHOCTH
BePXHECEHOMAHCKMX 0T/I0KeHUl Baneranckoii ctpykrypsbl (rpynna miacros 11K, ;)

IToxasarenn SiO, AlLO; Fe O3 HKM Mn/U XTR Fe/Mn
Min 1,00 4,62 1,00 0,07 16,95 34,65 0,03
Max 74,87 25,57 20,74 0,42 5045,10 325,91 168,40
Cpennee 56,81 19,42 6,50 0,24 282,01 143,71 57,76
Menuana 58,32 20,06 6,25 0,22 131,74 144,58 47,42

Xapaktep pacrpeelieHiss OCHOBHBIX IETPO- U Teo-
XUMHYECKUX WHINKATOPOB B M3YUYCHHBIX pa3pe3ax Ie-
MOHCTPUPYET MOJUIUKINYHBIA XapakTep HX H3MEHe-
Hus1. Hanbomnee HArmsaHO 3TO MPOSBICHO B pacIpeaee-
Hud Mn/U (puc. 2), pe3kue NOBBIIICHUS 3HAYCHHI KO-
TOPOTO KOHTPOJIUPYIOT TPAHUIIBl JUTOTCOXHMHUYECKUX
LUKIOB Pa3HOTO MOpPsAKAa. YUYHTHIBas, 9YTO BO MHOTOM
BapuallUd JaHHOTO OTHOIIEHUS MOTYT OMNpPeAeNaThCs
SMUTCHETHYCCKUMH MTPEOOPa30BaHUAMH, I OoJiee YeT-
KOM WAEHTHU(QHKALNK LUKIOB Hapsiay ¢ HUM OBbUT HC-
nonb3oBan HKM. BeprukanbHass U3MEHUMBOCTb YHC-

JIGHHBIX 3HAYEHUU JTaHHBIX IOKa3aTeliel B KOJIOHKE HC-
CIENyEeMbIX CKBAXKMH IO3BOJISIET YCTAHOBUTH CIIEYIO-
LIYI0 IOCJIEI0BATENbHOCTh F€OXUMHUYECKOTO pacyjieHe-
Hus pa3pe3oB. Ha nepBoil craauu npeanosiaraercst Bbl-
JIeJICHUE TIEPBUYHBIX T€OXUMUYECKHUX LIMKJIOB IO PE3KOU
CMEHE HAIpaBJICHHOCTH M3MEHEHHHW B Iape COCEIHUX
o0pasuoB. Bropoii stan mpeaycMarpuBaeT BblACICHHE
0oJiee METAIMKINYECKHX ACCOIMANUN, 00hEIUHSIONUX
HECKOJIBKO IIMKJIOB IEPBOTO TMOpsAKa U 00JaJarolux
€IMHOW TEeHJIEHIIMEed BapUAaTUBHOCTH T'€OXUMUYECKUX
napameTpos (puc. 2).
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Yenopnbie 0603HaUEHMS

D [Mecuanynku l:l Mn/U I'paHuLbl MUKPOLMKIIMTOB
% ApruuuThI E HKM EI I'panuib MAKPOLMKIMTOR
AJIeBPOIUTH E TpanuIBl navex 2050 |  Howmep ckBaumbi

Puc. 2. Ilerporeoxumudeckasi KOppeJSIIUS HCCIEAyeMOro (GpparMeHTa BepXHECEHOMAHCKHUX OTJIOKEHUH TOKYPCKON CBHTHI
Ban-Eranckoro MecTopoxaeHus

OCHOBHOI MPOOJIEMON JAHHOTO TOAXOJa HPU pac-
YWIEHEHUU pa3pe3a SIBIISETCS KOPPEKTHOCTh BbIIEIICHUS
MOJIMLIUKINYECKUX TaKCOHOB, KOTOpPbIE MOTYT HOCHUTH
NBOMCTBEHHBIN xapaktep. st pa3pelieHus: STUX NpOTH-
BOpPEUHIA TPEIIONAraeTcsl UCIOB30BaTh CTATUCTHYCCKHUE
XapaKTEePUCTHKH TMPUMEHIEMBIX TeHETHYECKUX KPUTEpPH-

eB. B kauecTBe Takux QyHKUMH paccMaTpUBAIOTCS MeEJH-
aHbl 110 Bcell u3y4eHHoi BbiOopke, 1t HKM ona cocras-
nset 0,22, a moist Mn/U — 131. Ilpu 3TOM MeanaHHOE 3Ha-
yenue HKM mnpubmikaercss K TeHETHYECKOH TIpaHuIe
nepexoga OT MOHTMOPHJUIOHUT-KAOJMHUTOBON K WJUINT-
MOHTMOPHIUIOHUTOBOH accormanuu ~ 0,2 [1], ciegosa-
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TENBHO, JaHHBIA MOKa3aTeldb MOYKHO PacCMaTpPUBATh Kak
WHIUKATOp M3MEHEeHHs NpuOpekHo-Mopckon (<0,2) 006-
CTaHOBKM OCaJIKOHAKOIUIEHUs1 Ha Mopckyio (>0,22). Tlo
AHAJIOTUH C 3TUM TOKa3aTeNneM MpearoaraeTcs pasrpaHu-
9uTh 3HaYeHUs] Mn/U, y4uThIBas, YTO OCHOBHBIC KOHIICH-
TpalMK MapraHia CBs3bIBAIOTCS C IPOLlecCaMK KapOOHaTH-
3anuu [19]. B xauecTBe reHeTHUECKOI HAarpy3Ku AaHHOTO
OTHOILIEHHS paccMaTpuBaeTcst akTuBHOCTH CO,.
[IpumeHeHne TaHHOTO MOAXO0/1a K ANArHOCTHKE pa3pesa
ckBakuHbl Ne 2010, Hambosee MOJTHO OXapaKTEPHU30BaH-
HOM KEpHOM BEpPXHEH 4acTH MOKYPCKOM CBUTHI B IIpeaeiax
Ban-EraHckoll cTpyKTyphl, IOIYEPKUBAET PE3KYIO I'€OXU-
MHYECKYI0 KOHTPACTHOCTB TPaHUIIBI MEXAy (hopamuHmpe-
POBBIMH 30Hamu Saccammina micra, Ammomarginulina
sibirica v Trochammina wetteri tumida, Verneuilinoides
kansasensis [5—7] n yKka3pIBaeT Ha IIMKINYECKYIO HEOIHO-
poaHOCTB MX cTpoeHus (cM. puc. 1). Ilpu aToMm B npenenax
M3Y4YEHHOTO paspe3a BBLIENSETCS IATh JUTOreOXUMHUYE-
CKHMX METalMKIIOB, 00beM KOTOPHIX B IIEJIOM COBIAJACT C
merampikautamu C3—-C7, BeimenennsiMu I .H. Anekcas-
JPOBOH M Ip., @ UX TPAHUIIBI COOTBETCTBYIOT MOJIOKEHHIO
penepHbIX auTosiornueckux eauHul no B.b. benozepoy.
OO011as HanPaBJIEHHOCTh U3MEHYMBOCTH COCTaBa TIOPO/ B
NpezieNax LUKIOB, BHE 3aBHCHMOCTU OT JIMTOJIOTMYECKOTO
cocTaBa Mopo, (PUKCUPYETCs B MOCTYNATEIBHOM YBEIHde-
HHMH BBEpX 10 paspe3y 3HaueHnid Mn/U kak mokazaress ak-
tiBHOCTH CO; (cM. puc. 1). IIpu 3ToM aHOMAaJIbHBIE XapaKTe-
PHMCTHKHM TOYEPKHUBAIOT TPaHHLB! LUKIOB. CoriacHo aaH-
HBIM BapHalysM B IpEeJenax METalKiIOB M3MEHSIOTCS H
3HaueHns HKM, nopyepkuBass TpaHCIPECCUBHBINA PEXHUM
ceauMeHTalmy. OnpezieNieHHble 3aKOHOMEPHOCTH YCTaHaB-
JIMBAIOTCSI M TIPH PACTIPE/IENICHUN B TIPEZEiaX LUKIIOB BhIZIE-
JICHHBIX TIETPO- M TEOXUMHYECKUX KitacTepoB. Kak mpasuio,
B UX OCHOBaHHHU IIPe00JIaJaloT BBICOKOKPEMHHUCTHIE Mallo-
kene3nucTbie opos (Kinactepst [1-1V, TT-111b, pexe I1-111a) ¢
HHM3KMMU 3Ha4eHnsIMHA Mn/U 1 ypOBHEM HaKOIUICHUS PEAKHX
3emenb (kiacrepbl [-IVa, I'-Illa, pexe I'-IVb). Bepx mo
paspe3y ycraHaBnmBaeTcs ux odorarenue sxenesom (I1-1llc,
[1-111d, pexe I1-11la) Ha ¢one pocta Mn/U u ypoBHsI HaKoII-
nenus naatadonzos ([-11Ib, T-Illc, I'-111d, pexxe [-IVa).
KpoBiu nnkioB, Kak mMpaBmiio, IpecTaBieHsl kap0o-
HaTOJIUTaMH ¥ CHJICPUTH3UPOBAHHBIMHM apTrUIIIMTAMU
(T1-1, TI-II, TI-IlIc) ¢ aHOMaNbHO BBHICOKUMH 3HAYCHHUSMHU
Mn/U (T'-1, T'-II, T'-IIlc). Yka3zaHHas mociieoBaTeaIbHOCTh
Mpeamnoiaraet, 9To popMupoBaHue pa3zpe3a 00yCIOBICHO
LUKJINYECKIMU H3MEHEHHSMH TC€OXHMHYECKOTO PEKMMa
CEIMMEHTAINH, BBIPAXXEHHOTO B YBEJIMUCHUN AKTUBHOCTH
JKeJle3a, Maprasia u yriekuciaorsl. [logo6Hsle Bapuanyn
npeamnosaraloT (GOpMUPOBAHUE LUKIOB B YCIOBHSX IIO-
CTyIaTeIbHONH CMEHBI OEperoBoOi, MPHOPEIKHONW U MOp-
CKOM CCAUMMCHTAlH J'II/I6O CHMIKCHHUE TUApOoAMHaAMUYC-
CKOW aKTMBHOCTH B TIpeJiesiax IpHOpexHO-MOpcKoro bac-

ceiiHa. IlocnegHuii BapuaHT MOATBEPKIAETCS MPOSBIIE-
HUSIMH aHOMAaJIBHOHM KapOOHATH3AIINH B KPOBJISX ITUKIIOB.

VYuuThIBas BBILIEU3I0KEHHOE, MOXXHO CHAENaTh Cie-
JIYIOIIVE BBIBOBI.

[TpoBeneHHbIE UCCIIENOBaHMS [TOKA3aIH, YTO B IIpee-
nax Ban-EraHckod CTpYKTYpbl BEpPTHUKAaJIbHAs TCOXHMU-
Yyeckasi HEOJTHOPOIHOCTh pa3pe3a BepXHEH 4JacTH IOKYp-
CKOIl CBHUTHI BRIPAXKACTCS B MOJUIMKINICCKAX H3MCHCHU-
SIX YPOBHSI KOHIICHTpAIIMA Maprafia, KpeMHUS, Kele3a,
KaJIbIIHS, ATIOMUAHUS W PEIKO3EMENBHBIX 3JIEMEHTOB, KO-
TOpBIE OTPAKAIOT BAPHUATHBHOCTH (PUIUKO-XHUMUIECKUX
mapaMeTpoB, MEXaHW3MOB OCAIKOHAKOIUIGHHUS H, B
MEHbIIIEH CTEeNeHH, HCTOYHUKOB 0CaI0YHOTO MaTepHaa.

I'paHuIbl MEXIYy TCOXUMHUYCCKHMHU ITUKIAMH BBICO-
KHUX TOPSIKOB MOJYEPKUBAIOTCS AHOMAJILHO BBICOKUMHU
sHadeHusMu (> 370) otHomenus Mn/U u ycuieHuem
CTCIIeHN KapOOHATU3AIUU TOPOJ], YTO MOXKET OBITh CBS-
3aHO C PE3KMMH M3MEHEHMSIMH COJIEHOCTH OacceliHa Ha
(hoHE CHIDKEHHSI THIIPOAMHAMHYCCKOW aKTUBHOCTH.

CTpyKTypa MakpOILMKINTOB ITOJYCPKUBACTCS HAJTHIAEM
B OCHOBaHHH BBICOKOKPEMHHCTBIX OCAIKOB C TIIHHCTOM
COCTABIIIONICH MOHTMOPHJUIOHUT-KAOIMHUTOBOTO COCTaBa
(HKM < 0,2), koTopble BBEpX IO pa3pe3y CMeHsIoTcs 0oiee
KEJIE3UCTBIMHA  FJUTHT-MOHTMOpWwIIoHHTOBEIMA  (HKM >
0,22) mopomamMu W OTpaXKalOT YCHJICHHE POJIH MOPCKOTO
pexuma cenrmenTauny. ConpspkeHHOE C ATUM BO3pacTaHue
KOHIIGHTPALMH PEIKO3EMENBHBIX AJIEMEHTOB ITOYEPKUBAET
YCWJICHHE POJIM XEMOT€HHOIO OCAJIKOHAKOIUICHHUS, 33 CUET
KOAryJISIUH KOJUIOUTHBIX (DOPM JIAHTAHOUIIOB.

B kauecTtBe OCHOBHOIO TI'€OXMMHYECKOTO OTIHYUS
ocankoB (opamuHU(EpOBO 30HBI Saccammina micra,
Ammomarginulina sibirica ot 3081 Trochammina wetteri
tumida, Verneuilinoides kansasensis sBIsie€TCs OTHOCH-
TesbHas 000TaleHHOCTh MOCTIEAHEH TIMHO3EMOM. Y YHTHI-
Basg cornacHele m3MeHenus Al,O; u Fe,O;, B reoxumuue-
CKHMX ILMKJIaxX Iwiacta Trochammina wetteri tumida,
Verneuilinoides kansasensis, MO>XHO TIPEIIIONaraTh BOBJIC-
YeHHe B MPOLECC OCAJKOHAKOIUICHHS MEPEOTIONKEHHBIX,
WHTEHCHBHO 3aMELIEHHBIX 00JIOMKOB I10JIEBBIX ILITIATOB.

CoOOTBETCTBHE BBIABICHHBIX TPAHUI] TCOXUMHYCCKUX
IIUKJIOB MIEPBOTO TOPS/IKA C TPAHUIIAME paHEe YCTAHOBIICH-
HBIX 2eMeHTOB paspesa (I.H. Anekcannposa, B.b. beno-
3epoB, B.M. IlomoOmHa) yka3plBaeT Ha JOCTOBEPHOCTH
MIPEUTOKEHHON CXEMBI TEOXUMHUYECKOTO PACWICHEHHS pas-
pe3oB. OOHapy)XEHHBIE 3aKOHOMEPHOCTH BEPTHKAIBHBIX
BapHaIlMiA COCTAaBa OCAJOYHBIX TIOPOJ, CBSI3aHHBIC C TEHETH-
YEeCKHMMH MapaMeTpaMy CEeJMEHTALH, DPACIIMPSIOT BO3-
MOXHOCTH TE€OXHMHYECKHX METOAOB MM JIOKAJIBHON KOp-
peILMHY JIMTOJIOTMYECKUX T0ceioBaresbHocTel. [1pu aTom
ClIeyeT TOMYEPKHYTh, YTO NPHUMEHEHHE WHIMKATOPHBIX
OTHOILICHHI HOCHUT CYry0O HMHAWBHIYaJbHBIA Xapakrep U
JIOJDKHO KOPPEKTUPOBATHCS B KXKIOM KOHKPETHOM ClTydae.
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In this paper, the technique of analysis to establish lithogeochemical vertical heterogeneity of the sedimentary section is shown and a
plan based on the correlation of strata petrogeochemical indicators is proposed. Studies have shown that within the framework of Van
-Yogan vertical geochemical heterogeneity of the top of the Pokursky suite is expressed ion in polycyclic changes in the level of
concentrations of manganese, silicon, iron, calcium, aluminum and rare earth elements which reflect the variability of the physico-
chemical parameters, mechanisms of sedimentation and, to a lesser extent, sediment sources. The boundaries between the geochemi-
cal cycles of high-order have anomalously high values (> 370) of the Mn/U ratio and greater rock carbonation, which is associated
with abrupt changes in the salinity of the basin due to lower hydrodynamic activity. The geochemical structure of macro-cyclites
emphasizes the presence in the base of high-silicon sediments with the clay content of montmorillonite-kaolinite (NKM < 0.2) which
are replaced upsection by more glandular illite-montmorillonite (NKM > 0.22) rocks and reflect enhancement of marine sedimenta-
tion regime. Accompanying increase in the concentrations of rare earth elements emphasizes strengthening of the role of chemogenic
sedimentation due to coagulation of colloidal forms of lanthanides. The main geochemical difference of the sediments of the for-
mation Saccammina micra, Ammomarginulina sibirica from Trochammina wetteri tumida, Verneuilinoides kansasensis is the relative
enrichment of the latter with alumina. Given the changes of Al,O; and Fe,0;, in the geochemical cycles of the formation Trocham-
mina wetteri tumida, Verneuilinoides kansasensis, we can assume involvement of redeposited, intensively substituted fragments of
feldspars in sedimentation. Strict conformity of the identified boundaries of geochemical cycles of the first order with the volume of
the previously set section components (G.N. Aleksandrova, V.B. Beloserov, V.M. Podobina) indicates the accuracy of the proposed
scheme of section geochemical division. The observed regularities of vertical variations in the composition of sedimentary rocks
associated with the genetic parameters of sedimentation empower geochemical methods in the local correlation of lithological se-
quences. It should be emphasized that the use of indicator ratios are purely individual and must be adjusted in each case.
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