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Mo pe3ynbTaTam perMoHanbHOM cenMcmopasBeakn 1 BypeHna CKBaXKMH Nog, Me30-KalHO30MCKMM Yexsiom 3anaaHo-Cnbupckon
re0CUHEK/IM3bl BblAENAETCA BEPXHEMPOTEPO30M-HUKHENANE030MCKMI [peabeHUCENCKMIA 0cafouHbIi bacceliH. KomnneKcHbIn
aHaNM3 HOBbIX re0N0ro-reoPpU3NYECKUX AAaHHbIX NO3BONNA YTOUHUTL CEMCMOre0IONMYECcKY0 MOAEIb OCAZLOYHbIX KOMM/IEKCOB,
BK/IOYAA CeMcMoreonormyeckmMe paspesbl, CTPYKTYPHbIE M Te0/I0rMYecKyto KapTbl. B cTaTbe 060OCHOBbLIBAETCS reos0rMyeckas
MOZE/b, pacCMaTPUBalOLLAn BEPXHEHENPOTepo30i-NaNe030MCKMIN 0CalOYHbIN KOMMIEKC B KaUecTBe YeX0/bHbIX 06pa3oBaHMit
Kaccko-TypyxaHCKOrO MUKPOKOHTUHEHTA. BbiNoHeHbl Naneoreorpadpuyeckme peKOHCTPYKLMN Ha BEHACKUIA 1 KeMBpUICKMe 3Ta-
nbl U IUTONOrO-PaLMaNnbHbIN aHaIM3 NOTEHUMANbHBIX Pe3epByapoB B OCAZLOYHbIX KOMMIeKcax bacceiHa. AHaAM3 NorpyeHui
0CaZlOYHBIX TO/IL, C YY4ETOM FeoTePMUYECKUX TPASMEHTOB U AAHHbIX MUPOSUTUYECKUX UCCAEA0BaHUIN OPraHMYEeCcKoro BeLlecTBa
NO3BO/INA YTOYHUTL YC/IOBUA FEHEPaLMM U COXPAHHOCTM MOTEHLMANbHbIX 3a0eKel yrnesofoposos. CaenaH npeaBapuTebHbIv
NPOrHoO3 NOTEHLMaNbHOW HedTerasoHOCHOCTK bacceiHa.
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BOCTOKe 3anafaHo-Cnbupckoi nposuHumMK // feonorus Hedtv u rasa. — 2018. — Ne 4. — C. 53-62. DOI: 10.31087/0016-7894-2018-4-53-62.
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On the results of regional seismic surveys and drilling wells, the development of gently dislocated Upper Proterozoic and Lower Pa-
laeozoic deposits of sub-platform type is substantiated; they occur below the Mesozoic-Cenozoic sedimentary cover in the east of
the West Siberian geosyneclise and form the Pre-Yenisei sedimentary basin. Integrated analysis of new geological and geophysical
data, including geoseismic sections, depth and geological maps, allowed updating a geoseismic model of sedimentary sequences.
The paper discusses geodynamic evolution of western margin of the Siberian Craton during Neoproterozoic and Palaeozoic. Geo-
logical model is substantiated, which considers the Upper Proterozoic - Palaeozoic sedimentary sequence as the cover-belonging
formations of the Kassky-Turukhansky microcontinent (solid massif) identified here. As a result of collision processes in Cryo-
genian, it was consolidated with marginal parts of the Siberian Platform, and from the Late Neoproterozoic they were developing
as a single structure. According to this interpretation, in the Cambrian the western regions of the basin made a part of the active
margin of the backarc (marginal) basin; in its back part it was changing to epiplatform basin. Backstripping for Vendian and Cambri-
an stages was conducted, as well as lithofacies analysis of prospective reservoirs in sedimentary sequences of the basin. Analysis
of sedimentary deposits downwarping according to geothermal gradients and pyrolysis studies of organic matter allowed updating
the historical context of prospective hydrocarbon pools generation and preservation. The preliminary prediction of hydrocarbon
potential of the basin was performed.

For citation: Fillipov Yu.F. Geological model of the Pre-Yenisei Proterozoic — Palaeozoic sedimentary basin in the south-east of the West Siberian Province.
Geologiya nefti i gaza = Oil and gas geology. 2018;(4):53-62. DOI: 10.31087/0016-7894-2018-4-53-62.

OcagouyHble KOMIJIEKCHI KMM MaTrepuaaaM ¥ JaHHbIM OypeHMs TOApasaesiseTcs
Ha 10ro-BOCTOKe 3amafHoii Cubupyu B mocieguue  Ha 1B CTPYKTYPHBIX MofsTaxa (apyca) ([1, 2] m ap.).
ronbl BbieneHbl [IpembeHuceiickas HedTerazoHoCHas BepxHuit ipyc COXpaHUIICSI B CEBEPHBIX YaCTsIX Oac-
cyOGIIPOBMHIIMSI M ONHOMMEHHBIN OCAJOUHBI OacceifH  ceifHa M TIpeACTaBIeH MePMOTPUACOBBIM KOMIUIEKCOM
(puc. 1), mome30307¥icKast YacTb KOTOPOTO I10 ceficMuyec-  MOIIHOCTBIO 6oee 1000 M. HUskHUI CTPYKTYPHBI SpyC
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- FORMATION AND LOCATION OF OIL AND GAS POOLS

Puc. 1. Cxema reonoro-reopusnmyeckoin n3y4eHHOCTU OXKHOM YacTu
MpeabeHncerickoro ocago4yHoro bacceiHa
Fig. 1. Map of exploration maturity of the southern part
of the Pre-Yenisei sedimentary basin
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C/IOKeH HeOoIpOTepo30ii-HIKHEeNaIe030/ICKUMI OTJIO-
SKEHMSIMU U TIOApasfensieTcs Ha MATb COITIaCHO 3ajiera-
IOLIMX KOMIUIEKCOB (PUC. 2).

HeormpoTtepo3soiickuii  (BepxHepudeit-HMsKHEBEH]I -
CKMIT B OTeueCTBEHHOIt cTpaturpadmyeckoil IIkae)
HepacwIeHeHHbI KOMILIeKC MoLHOCThI0 oT 1000 nmo
3000 M CKBaskMHaMM He BCKPBIT, HO, IO-BUAMMOMY, OH
aHajorMueH BepxHepudeit-BeHACKUM TeppUTeHHO-
KapOOHATHBIM OTIOXKeHMSIM EHMcelickoro Kpspka. Pac-
YJIeHEHME U KOPPENSIUS BEH[-KeMOPUIICKMX KOM-
IJIEKCOB CT/IM BO3MOKHBIMM Oraromapst AeTaJTbHOMY
MaJIEOHTOJIOTMYECKOMY, CeAMMEHTOIOTMUECKOMY M3yue-
Huio ¥ aHaym3y I'VIC pa3pe30B HOBBIX INTyOOKMX CKBAYKUH
U eCTeCTBEHHbIX OOHAKeHMI1 Ha JiIeBoOepexkbe p. EHmceii.

BepxHsisi 4YacTb HeONpOTePOo30s1 (BepXHEBEH/-
CKUIT KOMIUIEKC) MOIIHOCTbIO Oojee 1000 M BCKpbITa
CKB. ABepuHCcKasi- 150, rie oHa IIpecTaB/ieHa Cyab(aTHO-
KapOOHATHBIMM TTOpoAaMyu IMO3aHero BeHma. Ha 3arma-
Ie (CKB. BOCTOK-3) KOMILIEKC CIOKeH KapOOHATHBIMU
(HepenKo OMOTepMHBIMMU) OTIOKEHUSIMU ITOMTMHCKOJA,
PairMHCKOI ¥ KOTOIKMHCKOI CBUT 06IIeii MOITHOCThIO
6omee 1100 M. HuskHe-BepXHEKeMOPUIICKIT CYIIeCTBEH-
HO KapOOHATHBIN KOMIUIEKC, BCKPBITHIN CKBasKMHAMMU
Jlemoxk-1, ABepunckasi-150, Teriickasi-1, BocTok-1, 3,
4, UMeeT MOIIIHOCTb B cpemgHem okoso 2000 M. B cocra-
Be KOMILJIeKCa BbIENEHbI KaK M3BeCTHbIEe, TAaK U HOBbIE
CBUTBI (M TOJIIN): YCONMbCKAst, OKChIMCKAs, UypOUTUH-
cKasl, ThliicKasi, Oe/bcKast, aBepuHCKasl, MaiIyruHCKasl,
KOJIBYYMCKasl, eIOoTyiiCKasl, SBEHKUIICKasl, ITyIKeITUH-
CKasl, TOJIeJITMHCKasT, KOHAeCcKasl, efqearnHcKass, Majio-
OMYT/IMHCKASI.

Puc. 2. CelicMOreonorMyeckunin paspes BAo/b PerrMoHanbHoro npoduns Boctok-10

Fig. 2. Geoseismic section along the regional line Vostok-10

[(D]2

1 — vHAeKC BO3pacTa 0CaZl04HbIX KOMMAEKCOoB. MonokeHe Npoduns cm. Ha puc. 1

1 — age of sedimentary sequences. Position of the line is shown in Fig. 1
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Puc. 3. CTpyKTypHas KapTa No KPoB/e BEHACKMX OT/IOKEHUI
Fig. 3. Depth map over the Vendian Top
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1 — NNHUK ceicMMYecKknx Nnpodunei; 2 — CKBaXKMHbI M Ha3BaHWUA Naowaaen; 3 — aAMUHUCTPATUBHARA rpaHuLa; 4 — 13o-
TUNCbl KPOB/IM BEHACKMX OT/IOXKEHWUI; 5 — rpaHunupl bacceiHa; 6 — pasiombl; 7 — 30Ha OTCYTCTBUS BEPXHUX YacTel BEHA-
CKUX OT/IOXKEHUM

1 — seismic lines; 2 — wells and areas names; 3 — administrative border; 4 — structural contours of Vendian deposits;
5 — basin borders; 6 — faults; 7 — zone of absence of the upper part of Vendian deposits

BepxHekeMOpuiicKuii  KapbOHATHO-TEePPUTEHHbIN
KOMIUIEKC IIpe/iCTaB/IeH IIeCTPOLBETHBIMM TeppUreH-
HBIMM U TIMHUCTO-KapOOHATHBIMM MTOPOJAMHU BepXHeil
ITOCBUTBHI 5BEHKUICKOV CBUTBI (TIBDKMHCKOV CBUTBHI)
HernojHOoM MorrHocTH oT 450 mo 1350 M. B BepxHeit yac-
TV HVDKHETO CTPYKTYPHOIO 3Taka CIIOpaJyuyecKyl 3aje-
raeT OpAOBUK-CYITYPUIACKITA(?) TIMHUCTO-KapOOHATHBI
KOMIUIEKC, BCKPBITBIN M aJIEOHTOJIOTMYECK) OXapaKTe-
PU30BaHHBI B CeBepHOII yacTu 6GacceifHa ckB. Jlekoc-
ckasi-27 (MomHocTb 560 M).

[To pesynbraTaM aHalM3a ¥ MHTEPIPETALNA Celic-
MOTeoIOrMUeCKMX MaTeprasioB ObUTM IIOCTPOEHBI CTPYK-

TYpHbBIE KapThl MO psiy CcTpaTurpadmuueckux ypoBHeN
(puc. 3), a TakKe reojornyeckasi Kapra AOIPCKUX KOM-
IUIEKCOB (puc. 4).

IMaseoreorpadmueckye peKOHCTPYKIIUIA

AHamM3 ceficMMUYecKMX ¥ Tajeoreorpaduyueckux
MaTepuaJoB BO BpeMEeHHOM Juara3oHe OT I03JHEero
BEHJIA JI0 MO3[JHETO KeMOPUS BKITFOUUTETHHO TTO3BOJISIET
cAenaTh BbIBOJ, O JJUTEIbHOM CYyIIECTBOBAHMUM HA Tep-
putopuu IIpembeHuceiickoro 6acceifHa Tpex Qaiuaib-
HBIX o6stacreii [3]. Bemyias posb MpyHAIIEKUT 06/1aCTU
pas3BUTHS GapbepHbIX PUGOB, MPOTSHYBIIECS B BUIE

55



- FORMATION AND LOCATION OF OIL AND GAS POOLS

Puc. 4. Teonormyeckas Kapta co CHATbIM ME30-KaliHO30MCKUM YexXIomM
Fig. 4. Subcrop geologic map (without Mesozoic-Cenozoic cover)
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OcTanbHble yci. 0603HaYeHMn cM. Ha puc. 3

For other Legend items see Fig. 3
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Otnoxenus (1-7): 1 — NpenmyLLeCTBEHHO TEPPUreHHble No3aHeKeMBpUIICKOro Bo3pacTta, 2 — MperMyLLeCcTBEHHO KapboHaTHble Kemb-
pwiickoro (a) u BeHackoro (b) BospacTa, 3 — NPenMyLLECTBEHHO TEPPUrEHHO-KapbOoHaTHbIE OPAOBUK-CUNYPUIACKOTO (a) M KeMBPUIACKOTO
(b) BO3pacTa, 4 — NpenmyLLeCTBEHHO CONIEHOCHble paHHEKeMBPUIACKOro Bo3pacTa (ycosibCKan CBMTA), 5 — NpemMmyLLecTBeHHO MUHU-
CTO-KPEMHWCTble MeTaMopdU30BaHHbIE MO3AHENPOTEPO30MCKOro BO3pacTa; 6 — MperMyLLecTBeHHO 3ddy3MBHbIE OCHOBHOrO COCTaBa
TPMACOBOro BO3pacTa; MHTPY3MBHbIE Tena, npeanonaraemble No reopusMYeckMm AaHHbIM (7, 8): 7 — KUC/I0ro cocTaBa, 8 — OCHOBHOTO
COCTaBa; 9 — CKBaKMHbI, BCKPbIBLUME JOIOPCKME OTI0MKeHMUs; 10 — reonornyeckme rpaHuLpl.

Deposits (1-7): 1 — mainly Late Cambrian terrigenous, 2 — mainly carbonate of Cambrian (a) and Vendian (b) age, 3 — mainly
terrigenous-carbonate of Ordovician-Silurian (a) and Cambrian (b) age, 4 — mainly Early Cambrian saliferous (Usol’cky Fm), 5 — mainly
Late Proterozoic argillaceous-siliceous metamorphosed; 6 — mainly Triassic basic effusive; intrusive bodies supposed according to
geophysical data (7, 8): 7 — acidic, 8 — basic; 9 — wells that penetrated pre-Jurassic deposits; 10 — geologic boundaries.
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TIOJIOCHI CeBepO-3arafHOTO MPOCTUPaHMS IMUPUHON OT
40 mo 150 kM. 3anoxkeHne pudoBOl CUCTEMBI ITPOU3OIII-
JI0, BEpPOSITHO, B TIO3/HEM BeH[ie (puC. 5).

B nocTBeHCKOe BpeMs B pe3y/ibTaTe KOHTPACTHBIX
TEKTOHMYECKMX [BVKEHUIA, BbI3BAHHBIX CTAHOBJIEHU-
eM Ha 3arajie 3aJyroBoro 6acceiiHa, pudoBas cucrema
npuo6pesia HECMMMETPUYHOE CTpOeHMe — KpYyTOil 3a-
T1aIHbII 1 60JIee TTOJIOTMI1 BOCTOUHBIN CKI0H. Ha BocToke
oT pudoBoIT 6apbepHOIi IPSIILI B BeHIe chopMuUpoBaI-
ca TIpembeHMceicKiii ConepoaHblii cybbacceiit, sIBsB-
mmiicst 3anMBoM BocTouHO-CHMOMPCKOrO COJEPOIHOTO
6acceitna. C BeH1a J0 CpeqHelt 4acTyl TIO3JHEro KeMOpust
€ro 0CaJIKOHAKOIJIeHVe KOHTPOIUPOBAIOCh SBATIOPUTO-
BBIMM TIpOLIECCaMU, a TaKKe IMOCTyIUIEHMEeM TeppUTeH-
HOTO Marepuasna Co CTOPOHbI EHMCeNCKoro apxurienara
(Ha MecTe EHMCeCKOro Kpsiska) 1 06JIOMOYHOTrO KapOo-
HATHOTO MaTepuaja C MPOTUBOMOIOXKHOI CTOPOHBI —
pudOBOI1 GapbEPHOI CUCTEMBI.
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Haumnast ¢ paHHero KeMOpusi, B CBSI3U C 9BOJTIOIVE]
3ayroBoOro 6acceitta, Ha KpaitHem 3amnaze [IpemrbeHmceii-
CKOTO OacceifHa HauMHAET GBICTPO GOPMUPOBATHCS TTPO-
10, KOTOPbI Ha HAYaJbHbIX CTaOySIX CBOEIO PasBUTHSI
HEe KOMIIEHCMPOBAJICSI 0CaJKOHAKOIUIeHeM. MaKkcuMym
HEeTOKOMIIEHCALIMI TTPUIIIEIICS Ha TTaiiIyTUHCKOe BPeMsl.

CrnosxkuBiiasicss  (harmanbHo-maseoreorpaduueckast
06CcTaHOBKA IpMBe/a K HAKOIUIEHMIO IJITAHKTOHOT€HHBIX
OUTYMOCOIEpsKaIlMX 0CaIKOB JOMaHMKOBOro Tuma. Co-
xpanennio OB B ocafikax CII0OCOGCTBOBAJIO CEPOBOLOPOL -
HOe 3apaykeHye B IIPUIOHHOM CJI0€ BOJIbI.

Haumuasi ¢ 1o3gHeaMIMHCKOIO BPeMeHM U [0 ce-
pPeOVHbI ITO3OHEro KeM6pust rpeapudoBbiii HEKOMITEH-
CUPOBAHHbI MTPOru6 GHICTPO 3AIMOIHSIICS OCAIKAMM, K
Hayaly MMO30HEIBEHKUIACKOrO (IbDKMHCKOTO) BpEMEHU
najneopenbed HuBemuposascs. IIpy 3TOM Ha IOCIE[-
HUX CTaOUsIX 3aIloHeHus mpenpndoBoro cybbacceitHa
B TOJILIl€ HAKaIIMBAIOTCSI MEeJIKOBOAHbIE OCAIKM, Cpeau
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Puc. 5. /lutonoro-naneoreorpadpuyeckne cxembl MpesbeHUCENCKOro bacceliHa 1 CMeXKHbIX Tepputopuii Cubupckoli nnatdopmsl (no [3])
Fig. 5. Lithology and paleogeography schemes of the Pre-Yenisei Basin and neighbouring areas of the Siberian Platform (according to [3])
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A — No3aHWUI BEHA, (HEMaKUT-AanabIHCKoe Bpems); B — paHHWI kembpuii (yconbckoe Bpems); C — paHHUI — cpeaHuin kembpuii (naayrvH-
cKkoe Bpems); D — no3gHuii kembpuii (No3LHEIBEHKUICKOE BPEMS).

CtpomatonuToBbie nNocTpoiiku (1-3): 1 — 6apbepHble pudbl, 2 — npubpexHble (MPUOCTPOBHbIE) pudbl, 3 — 6aHKK; 4 — TblNOBblE
wnendbl pudosBoi cuctembl (06N10MOYHbIE U3BECTHAKM, AOSIOMUTHI); IBAaNOPUTOBbIE OT/IOKEHUA 3MUKOHTUHEHTAZIbHOro mopa (5-7):
5 — aHrmpgput-gonomutoBble, 6 — ¢ nNpeobnagaHnem ranuta, 7 — FMUHUCTO-aHIMAPUT-A0/0MUTOBbIE; OT/IOXKEeHUA (8—16): 8 — Teppu-
reHHble U 06/10MOYHO-KapbOHaTHbIE (C NPM3HAKaMKM 3BANOPUTM3ALLMM) NPUBPEKHON 30HbI AMUKOHTUHEHTAILHOTO MOPS C U3MEHYMBOW
CO/MIEHOCTbIO BOA, 9 — TeppUreHHO-KapbOoHATHO-BY/IKAHOIEHHbIE 3a4yroBoro (OKpamHHoro) 6acceitHa, 10 — KapboHaTHble OTKPLITOro
wenbda U KOHTUHEHTANbHOTO CK/IOHA (NepenoBble Wnendbl pudoBOI CUCTEMbI, CKTOHOBbIE U baccelHoBble), 11 — YepHOCNaHLEBbIE MN-
HUCTO-KPEMHUCTbIE, KapbOOHATHO-IMHUCTbIE NUpUTcoaep Kalme, 12 — yrnepoancTble aHrMAPUT-IIMHUCTO-KapboHaTHble, 13 — un3BecT-
KOBble MEKOBOAHOIO 3MUKOHTUHEHTA/NIbHOTO MOpPSA HOPManbHOW coneHoctn, 14 — KapboHATHO-aNeBPUTOIIMHUCTBIE SMUKOHTUHEH-
TaZlbHOTO MOPSi HOPMANbHOW CONEHOCTH, 15 — nNpUBPEKHO-MOPCKME NecyaHble, 16 — HUMKHEW MOPCKOM monaccbl (KOHromeparsl,
rpaBenuTbl, rpybo-, KPynHO3epHUCTbIE NecyaHnku); 17 — obaacTb MobUAN3aLMM U CHOCA (OCTPOBHASA CyLla C pacyNeHeHHbIM penbedom);
18 — obuLee HanpasneHue cHoca; 19 — Hanpas/eHWe NaseoTedeHni No 3amepam KOCOM CnondatoctTn; 20 — CKBaXKMHbl; 21 — NonoXKeHue
pa3pe30B Mo ecTecTBEHHbIM OBHAKEHUAM.

OcTanbHble ycn. 0603HaYeHUs CM. Ha puc. 3
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Ycn. 0603HauYeHus K puc. 5, OkoHYaHne
Legend for Fig. 5, end.

OIL AND GAS GEOLOGY N2 4, 2018 ()

Stromatolite buildups (1-3): 1 — barrier reefs, 2 — coastal (near-island) reefs, 3 — banks; 4 — back apron of reef system (clastic limestone,
dolomite); evaporite deposits of epicontinental sea (5-7): 5 — anhydrite-dolomitic; 6 — with halite predominance, 7 — argillaceous-
anhydrite-dolomitic; deposits (8—16): 8 — terrigenous and clastic-carbonate (slightly evaporated) of coastal zone of epicontinental sea with
variable water salinity, 9 — terrigenous-carbonate-igneous of backarc (marginal) basin, 10 — carbonate of open shelf and continental slope
(fore aprons of reef system, slope and basin), 11 — black-shale argillaceous-siliceous, carbonate-argillaceous pyritic, 12 — carboniferous
anhydrite-argillaceous-carbonate, 13 — limestone of shallow epicontinental sea of normal salinity, 14 — carbonate-silty-argillaceous of
epicontinental sea of normal salinity, 15 — sandy coastal-marine, 16 — lower marine molasse (conglomerate, gravelite, coarse-, hard-
grained sandstone); 17 — area of mobilisation and transportation (onshore island with dissected topography); 18 — direction of general
transportation; 19 — direction of paleocurrents according to measurements on cross-lamination; 20 — wells; 21 — position of cross-

sections at natural exposures.
For other Legend items see Fig. 3

KOTOpBIX Haubosee TMepCreKTUBHbIMU B OTHOIIEHUM
KOJIJIEKTOPOB SIBJISTIOTCST OOJIUTOBbIE TTeCKM 6aPOBBIX OT-
MeJieli M XOpOILO MPOMBIThIE OOGJIOMOUYHbIE KapbOHAT-
Hble OTIIOKEHMS, CBSI3aHHbIE C JEeCTPYKIMeil pudoBoit
IPSIABI.

B mo3mHesBeHKUICKOe (MTbDKMHCKOE) BpeMsI CeIyi-
MEHTAIUS OITpeesyiach BHIPOBHEHHOI TTOBEPXHOCTHIO
JIHa, Ha KOTOPOM HaKaIrIMBaIMUCh CPAaBHUTEIBHO MeTKO-
BOJIHbIE€ KApOOHATHO-aJIeBPUTOTIMHICTbIE TOHKOCIOUC-
ThbIe OT/IOKEHMSI.

leopHaMmuyeckue PEKOHCTPYKIUU

[To cyuiecTBYOLMM NIpeLCTaBlIeHMUSIM, B Me30IpO-
Tepo3oe Ha TeppuTopuu npeBHelt CUOUPCKON IaT-
dopmbl (Brrouass Enmcelickmit Kpsbk, TypyxaHCKuMii
BBICTYII U, BepOSITHO, Kaccko-TypyxaHCKMII MUKPOKOH-
TUHEHT) (opMUpPOBaJICS TUIUTHBIN OCANOUHbIN KOMII-
Jiexc (puc. 6).

B me3omnpoTepo3oe 3anagHee EHMCENICKOTO KpsisKa
TPOM30IIIeNT Pa3pblB KOHTMHEHTANbHO KOPBI C OTIe-
neHmem Kaccko-TypyxaHCKOTO MMUKPOKOHTMHEHTA U
B IIPOMEXYTOUYHOI 30HE CHOPMUPOBAIUCH TUITMIHBIE
OKeaHMUecKasi Kopa U OCTPOBHbIe IyTU. B 3TO BpeMmsi
Ha ITaCCUMBHBIX OKpaMHaX pa3AgBUTralomXCsl KOHTUHEH-
TQJIbHBIX MacC 00PA30BaJICSI MONIHBIN KJIUH TITy6OKO-
BOJIHBIX 1 MEJKOBOAHbBIX T€PPUTeHHO-BY/IKaHOT€HHBIX
0CaJIKOB TYPOUAMTOBOTO TUIIA (CYXOIIUTCKAsK CePusI).

B cepenune Heomnporepo3ost Kaccko-TypyxaHCKuii
MMUKPOKOHTMHEHT U CHMOMPCKMII KPaTOH COMMIKAIOT-
cs1. B pesynbrare KouM3un Ha pybeske okono 800 MTH
JieT coopykeHusi EHMCeNCKOTO Kpsika MpeBpaTUInCh B
IMOKPOBHO-CKIaguaTeie (LleHTpasbHO-AHTapCKuil Tep-
peiin) [4-6], a B mpegsauaxkapckoe Bpemsi (700-630 miiH
JIeT) OKeaHMYeCKMe U OCTPOBOAYKHble OGUOIUTHI
(McakoBCcKMi1 TeppeliH Ha 3amnaje EHMCeNiCcKOro Kps-
5ka) 6bUIM 0OYLIMPOBaHBI HA 3aMaAHYI0 OKpauHy KOH-
TUHEHTa, OUCIOUMPOBaHbI U MeTaMopdu3oBaHbl [7].
OxpayuHHbIe HEONpoTepo30Jiickue KoMiieKkchl Cubup-
CKO¥1 TIaT(GOopMBbl U MPUJIETAIONET0 MUKPOKOHTYHEHTA
COMM3UIUCh, @ HA MeCTe 3aKPbIBIIETOCS OKPAaMHHOTO
Mopst chopMuUpoBanach CyGBepTMKANIbHAS CYTypHas
30HA, KOTOPAas MOATBEePKAAETCS reodn3nIecKUMI JaH-
HBIMH [6].
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C aroro BO3pacTHOTrO pybeka 3amamHas rpaHuIila
CubOMpPCKOro KpaToHa COBMHAIAeT C 3aragHOi I'paHu-
Leii nmpuuyieHuBIIerocs: K Hemy Kaccko-TypyxaHCKOTO
MUKPOKOHTMHEHTA. Ha KOHTMHEHTa/IbHOJM OKpauHe,
OrpaHMYeHHON Ha 3amnaje IlajeoasnaTCKMM OKeaHOM,
dbopmupyetcst TeppureHHo-KapOOHATHBIN (2 MeCcTaMu
3BAIlIOPUTOBLIN) TVINTHBIV KOMILIEKC, ITepeKpbIBaOLI i1
Kaccko-Typyxanckuii MUKPOKOHTUHEHT ([IpemgbeHnceri-
CKUIT OCAIOUHbIN 6GacceifH), CKaamyaThie 00pa30BaHMSI
Enmucerickoro kpspka u TypyxaHckoro BeicTyna. K 3anamgy
ot Kaccko-TypyxaHCKOTO MMUKPOKOHTMHEHTa Ipeobsia-
Iy ITyO60KOBOAHbIE OKeaHMYeckye 06CTaHOBKM OCaji-
KOHAKOIUUIEHMSI, COOTBETCTBYIOILM€ AKTUBHBIM YaCTSIM
3aIyTOBBIX GacceifHOB. OCTaTKM MOJOOHBIX 0Opa3oBa-
HUIT BCKPBITHI OYpeHMeM, B YaCTHOCTY Ha BesmexomHoit
rowaay ([8] u gp.).

B mo3nHekasiefOHCKOe BpeMs TEeKTOHMYecKas ak-
TUBHOCTb IPUJIEralolMX C 1ora u 3anaaa KonsiBaHnb-Tom-
ckoii ¥ Anrae-CastHCKOM CKJIamuaThIX 30H OOYCI0BMIIA
HEKOTOPYIO CTPYKTYPHYIO ITepeCcTPOiKy INIMTHOTO KOMII-
Jiekca B 6acceiiHe u IpuBesia K JeGopmMalysiM Moacose-
BbIX KOMILJIEKCOB, YTO, B CBOIO Ouepelb, BHI3BAJIO IIPO-
SIBJIEHME COJITHOTO TEKTOTeHe3a B HIMKHEeKeMOPUIiCKOoli
YyacTu paspes’a, BbIPa3UBIIErocss B 06pa3oBaHUM Y3KUX
BBITSIHYThIX BAJIOOOPA3HbIX MOAHSTHUIT CEBEpO-3aTagHOi
OPMEHTUPOBKH, XOpOoIIo GUKCUPYEeMbIX Ha ceiicMuyec-
Kux paspesax [9]. Kpome Toro, sTu mpoiieccol, Kak OTMe-
YeHO, BEPOSITHO, MIPUBEIU K BTOPMUYHBIM Ipeobpa3oBa-
HUSIM O0Jiee paHHMX (KeMOPUIICKUX) BYJTKAHUTOB U, KaKk
CJIeICTBYE, X OMOJIOKeHUIO, OTIpe/ie/IeHHOMY 110 abco-
JIIOTHBIM JATUPOBKaM.

Ha py6esxxe no3mHero kap6oHa — paHHero Tpuaca Ha-
YaJauch MPOIIeCChl, CBSI3aHHbIE C 3aKPBITMEM Ha 3araje
[TanmeoasnaTckoro okeaHa (repUMHCKUI nuacTpodusm).
B cBs131 ¢ atuM Tepputopus EHMceiickoTo Kpsika pa3Bi-
BaeTCs Kak paMIIOBOe CBOZIOBOE ITOJHSITHE — IO CYyOBep-
TUKQJIbHBIM 30HaAM pPa3/IOMOB OH BO3IbIMAaeTCs B YCJIO-
BUSIX OKaTus. [Ipo1iecchl 3pO3uUM YaCTUUYHO YHUUTOKMIIU
3[1eCh IaJe030liCKMe, BEHJCKMe 0O0pa30BaHUs U BepX-
HIOIO YaCTh paspesa pu@eiicKuX CKJIaJuaThIX OTIOKEHUI
BMecTe C OpMOIUTOBBIMYU AJJIOXTOHAMM.

HedrerasonocHoctb

Kpome mokeMOpuiickKMxX KOMITJIEKCOB K HeTemMaTe-
PUHCKMM OTJIOKEHUSIM OTHOCSITCSI TIOPOIbI MaiiayTMH-
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Puc. 6. Cxema reogmHammyeckoro passuTums MNpesbeHnceinckoro ocagouHoro bacceliHa
Fig. 6. Scheme of geodynamic evolution of the Pre-Yenisei sedimentary basin
s ) N
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A — mesonpoTeposoli (= 1 mnpg net); B — HeonpoTepo3oi (paHHWUI KpuoreHwuit) (850-750 maH net); C — HeonpoTeposon (nosa-
HUI KpuoreHnit) (750-630 maH net); D — naneosoi (paHHUI Kembpuit) (540-520 maH net); E — nosgHuit naneoson (250 maH ner);
F — coBpemeHHoe cocTosfHue.

1 — KpaToHbl U MUKPOKOHTUHEHTbI (CK — CUBUPCKMIN KOHTUHEHT, A-I — Amano-lbigaHckui, B-I — BoctouHo-TbiaaHckmia, K-T — Kaccko-
TypyxaHckuii, U-A — LleHTpanbHo-AHrapckuii; c — McakoBCKUiA TeppeiiH); 2 — oKeaHu4Yeckas Kopa; MmaHTua (3, 4): 3 — nutocdepHas,
4 — acteHocdepHan; ocagouHble Komnnekcbl (5-9): 5 — me30- 1 HeonpoTepo30s (A0 3anakapus), 6 — HeonpoTepo30s (3aMakapuit),
7 — Kembpwulickue, 8 — naneosoiickme, 9 — me3o3oickune; 10 — CUHKONNIN3UOHHbIE U MOCTKONIM3UOHHbBIE MHTPY3MBHbIE 06pa3oBaHus;
11 — nnHWK paspesos

A — Mesoroterozoic (= 1 billion years); B — Neoproterozoic (Early Cryogenian) (850-750 mIn yrs); C — Neoproterozoic (Late Cryogenian)
(750-630 min yrs); D — Palaeozoic (Early Cambrian) (540-520 mlin yrs); E — Late Palaeozoic (250 min yrs); F — current state.

1 — cratons and microcontinents (Ck — Siberian continent, A-F — Yamal-Gydan, B-I — Eastern Gydan, K-T — Kassky-Turukhansky,
LI-A — Central Angarsky; Uc — Isakovsky terrane); 2 — oceanic crust; mantle (3, 4): 3 — lithosphere, 4 — astenosphere; sedimentary
series (5-9): 5 — Meso- and Neoproterozoic (before Ediacaran), 6 — Vendian (Ediacaran), 7 — Cambrian, 8 — Palaeozoic, 9 — Mesozoic;
10 — syn-collision and post-collision intrusive formations; 11 — section lines
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Puc. 7. PesynbtaTbl MOAENIMPOBAHNUA NOTPYKEHUI
0CafouHbIX KoMnaekcos, Temnepatyp (T, °C),
3penoctun OB (R, %) v 30H HedTerazoobpasoBaHws
O/ pa3/IYHbIX palioHoB bacceiHa
Fig. 7. Results of modelling of sedimentary series downwarping,
temperatures (T, °C), OM maturity (R,, %), and zones of oil
and gas generation for different parts of the basin
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CKBa*kuHbI: A — BocTok-3, B — BocTok-4.

30HbI (1-3): 1 — HedTeobpazoBaHus, 2 — HedTerazoobpasoBaHUs,
3 — rasoobpa3zoBaHua

Wells: A — Vostok-3, B — Vostok-4.

Zones (1-3): 1 — oil generation, 2 — oil and gas generation,
3 — gas generation

60

OIL AND GAS GEOLOGY N¢ 4, 2018 ()

J

CKOJ CBUTBI, MMeIOl[Mie XapaKTepHBI IJisi JOMaHMKa
JUTONOrMYecKuit coctaB. OHM pacIpocTpaHeHbl K 3ama-
Iy OT I'PaHUIIbI 6apbepPHOI prdOBOI CHCTEMBI IIVIPOKOI
TI0JTOCO¥ CyOMepUAMOHATIBHOTO HaTlpaBeHMs, JOCTMU-
rasi Ha ceBepe paiioHa pacrpoCcTpaHeHUs] OJHOTUITHBIX
YIJIEPOACOAEPsKAIINX OTIOXKEHUI ITYMHMHCKO! CBUTHI
B Urapo-Hopuibckoii darmanbHoi 061acT. MOIIHOCTD
(HerionHas) MaMoyrMHCKOM CBUTHI B paspese CKB. Boc-
TOK-1 coctasisieT okono 120 m.

IMpu 06111eit OlIeHKe MePCIIEKTUB PACIIPOCTPAHEH NS
KOJIZIEKTOPOB, IIPUPOA KOTOPBIX HAIIPSIMYIO CBSI3aHA C
CemMMeHTAIlMOHHBIMM U T1ajieoreorpaduuecKuMm 3aKo-
HOMEPHOCTSIMM, Hauboiee BakKHAsI POJIb OTBOIUTCS 00-
JIaCcTU pasBuUTHUS 6apbepHOil prdOBOI CUCTEMBI (TIEepe-
JIOBbIE ¥ ThIJIOBbIE PyGOBBIe IUIE (bl C BKIIOYEHUSIMU
KpaeBbIX OMOTePMHBIX TIOCTPOEK B paspesax CKBaKMH
Bocrok-4, 1, 3). K moTeH1[1aIbHbIM KO/UIEKTOPaM B COC-
TaBe puQOBOI CUCTEMBI OTHOCSTCS TAKKE Y TOPU3OHTBI
pasBUTUS KapcTa, CYOCMHXPOHHOTO (OPMUPOBAHUIO
puda. I[lepcrieKTUBbI 06HAPYKEHNST KOJUIEKTOPOB B IBYX
IpyIuX OO6JIaCTSIX, pa3lieNeHHbIX pUQOBOI CUCTEMOIA,
3HAUMTEIbHO HIDKe. B 3apudoBom conepomHom cyboac-
ceifHe MHTEpPeC MpeCTaBisieT 06/1acTh, HEITOCPECTBEH-
HO IIPMMBIKAIONIAsl K apxXuIliesiary OCTPOBOB Ha MecCTe
EHMcelickoro Kpspka. 3ech B KauecTBe MepCreKTUBHBIX
OTJIOKEHMII paccCMaTPUBAIOTCS TPUOPEKHBIE PUQDI,
pas3BUBaONIMeCcsT BOMM3M OTAETbHBIX OCTPOBOB, a TAKKe
6/M3KMe UM I10 BpeMeHy 06pa3oBaHusI IecyaHble Mpu-
OpeskHbIE TOJIIM. B MO31HEeIBEHKUIICKOE (ITBIKMHCKOE)
BpeMs I10C/Ie ITOJHOM HUBEIMPOBKYU MPEAIIeCTBYIOIINX
reoMophOIOTMUECKMX 3JIEMEHTOB Ha OOJIBIIOM IPO-
cTpaHcTBe IIpembeHuceiickoro 6acceitHa GopMUPYIOTCS
6/13KMe TI0 OBMMKY TOCTATOYHO METKOBOIHbIE CIIOUC-
Thle IJIMHUCTbIE, KAPOOHATHO-IJIMHUCTBIE, MeprebHbIe
cynmbhaTHO-IIMHUCTO-KapOOHATHBIE, TOHKOOOIOMOYHBIE
KapboHaTHbIE OTVIOKeHVMsI. OHM SIBJISTIOTCSI PETMOHATbHBIM
mroumoyTIopomM IS 3ajIeraruyx HIDKe KOJJIEKTOPOB,
PasBUTHIX HA MeCTe IorpeGeHHol prdoBOii CHUCTEMBI U
OOJIUTOBBIX GAPOBBIX CJIOEB TOJIIIY 3aITOTHEHNSI.

Pe3ynbTaThl TPOBEIEHHBIX WUCCIENOBAHUI OHO-
3HAYHO CBUJIETEIbCTBYIOT O TOM, UTO B JIeBOOEpeXbe
EHlMcesT pa3BUT MOIHBIII BepXHEMPOTEPO30ii-Taieo-
30MCKMII OCafouHbIii 6GacceiiH CyoruIaThOPMEHHOTO
TuIa. MMpOBOI ONBIT MOKA3bIBAET, UTO TaKye KPYITHbIE
6acceifHbI OOBIYHO OOJIAIAI0T 3HAUYUTEIbHBIMU PECy]p-
caMM yrmeBomoponoB. B paccmatpuBaemom Ilpenbe-
HUCeICKoM 6GacceiiHe IO pesyibTaTaM MHTepIpeTanun
reosyIoro-reopm3nUecKuX MaTepuaioB BBIAEISETCS ce-
pUST TIEePCIEeKTUBHBIX CTpaTUrpapuUIeckux KOMIUIEK-
COB, COImep)KalMX BBICOKOIIPOHMUIIEMbIE Pe3epByaphbl U
HaJe)KHbIe QUIIOMIOYIIOPBL. B 3TUX KOMIUTEKcax MOTJIN
(opmupoBaTbcst pasHOOOpasHbIe O IPUPOIE JIOBYIII-
KM, CTIOCOOHBbIE KOHI[@EHTPMPOBATh 3HAUUTETbHbIE 00b-
eMbl HedTM U rasa: aHTUKIMHAIbHbIE, TEKTOHUYECKHA,
JIUTOJIOTUYECKHU, CTPATUTpAadUUIeCcKu SKPaHMPOBAHHbBIE,
pudOreHHbIe U T. .
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Puc. 8. Tvctorpammbl reHepaumm YB noteHUManbHO HedTeMaTEPUHCKMUX TOILL, MO pe3y/ibTaTaM MOAENIMPOBaHMA B CKB. BOCTOK-3
Fig. 8. Histograms of HC generation by the potential source rocks, on the results of modelling in the Vostok-3 well
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EcTh ocHOBaHMs TpenronaraTh, 4To B 6acceiiHe
VMMeTUCh GIaronpusTHbIE TeOXUMMUUECKMEe MPeIIIOChLI-
KU IS TeHepaluy HedTU U rasa, MX akKKyMyISIIUU U
YaCTUYHOTO COXpaHeHUsl OO HAacTOsIEero BpeMeHM.
CxBaxkmHaM¥ BocTOK-1, 3 BCKpbITa BBICOKOYT/IEPOAUCTAST
TOJIIIA TTAIyTMHCKOV CBUTBI, KOTOPASI SIBJISIETCS aHAJIO-
rom HedTenmpousBOJAIeil KyoHaMcKol dopMarumu Ha
Cubupckoii margopme. Kpome toro, B ckB. JIeMoKk-1 B
psile MHTepBaJOB paspe3a KeMOpusi 3adMKCUPOBAHbI
HedTenposiByieHust. ITU (aKThl, a TAK)Ke reoXyMuye-
ckuit aHamm3 OB u HadTHMIOB, mpoBeneHHbIt B MHIT
CO PAH nop pykosozctsom A.3. KoHToposuua [10-12],
CBUIETENbCTBYIOT O TOM, UYTO B OTJIOKEHMSIX 6GacceitHa
MIPOUCXOOMIA TIPOLIECCHl MUTPALUM U aKKyMYISILIUU
yIIeBOAOPOaOB. VcwiemoBaHusl ToKa3aau, UTO UCTOU-
HUKOM YTIeBOJOPO/IOB SIBJISIETCS TVIAHKTOHHOE U OaKTe-
puorernHoe OB, 3aX0OpoHSIBIlIEeCsI B MOPCKOM 6acceiiHe
C pPe3KO BOCCTAaHOBUTE/IbHON cpefoii. Hapsimy ¢ SIBHbBI-
MU CBUJIETEbCTBAMM T€HEeTUUeCKoi CBSI3M Ha(TUAOB,
YCTAHOBJIEHHBIX B paspe3e CKB. JIeMOK-1, ¢ MOPCKMMM
BBICOKOYTVIEPOAUCTBIMU TOMIIAMM, UX XUMUUECKUIT COC-
TaB MMeeT Psll 0COOEHHOCTEe, KOTOpbIe YKa3bIBAIOT Ha
MX TIO3THEIOKeMOPUIICKIIT BO3PACT, a 3HAUMUT M BO3PaCT
HeTEIpOM3BOASIIMX OTIOXKeHMIA. I1o cocTaBy yriieBo-
IOpOmOB-61MOMapKepoOB OHM MMOJOOHBI HEPTSIM U3 OT-
noxkeHuin pudes I0pyoueHo-ToxoMckoit 30HbI HedTe-
rasoHakorieHus [10].

B 1O e Bpems, reoxummuyeckue ganssle [10-12],
NMPONU3 U Pe3ylbTaTbl MOAEIMPOBAHUSI AUHAMMKU
reHepanuy yrieBoLOPOLOB CBUIETeNbCTBYIOT O BbICO-
KOVl CTelleHM KaTareHeTUUecKoii Ipeo6pa3soBaHHOCTH
OB (ot MK; mo AK;) u peanusauuyu reHepaLMiOHHOTO
pecypca TOKeMOPUICKUX 1 KeMOpUiickux HedTeMaTe-
pUHCKUX Tomil. K He6maronpusTHbIM (paKTOpaM OTHO-
CSITCSI 3HAUMTEbHbIE MACIITAObI JeHyIalM, MMeBIIe
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HedrematepuHckue Toawm: A — HeonpoTepo3oicKue,
B — paHHero — cpefHero kembpus (NaigyrvHcKkas cauta).
1 — HedTb; 2 —ra3
Source rocks: A — Neoproterozoic, B — Early — Middle
Cambrian (Paiduginsky Fm).
1 — oil; 2 —gas

MeCTO B repIiMHCKOe BpeMsi, BO3eliCTBMe MHTPY3UIi,
pasBUTBHIX BO (aHrax 6acceiiHa, OpeBHMII BO3pacT
bopMupoBaHMs TOTEHIMATBHBIX 3aJIEXKEN 1, KaK CJIe[T-
CTBUE, PUCKM, CBSI3aHHbIE C X COXPAHHOCTBIO B Teue-
HMe IJINTeTbHOr0 epuoma.

BoImosiHEeHHBINT aHAIM3 TIOTPYKEHUIL OCaTOYHBIX
TOJIIIL C YUETOM reoTepMUUYECKUX TPAMEeHTOB U JaHHbIX
MNUPONUTUYECKUX WUccaenoBanmii OB mo3Bommin yTou-
HUTb UCTOPUUECKME YCIOBYS TeHepalluy M COXPaHHOCTU
MOTEeHIIMAIbHBIX 3aJ/IesKeil yIIeBOAopoaoB (puc. 7, 8).

IlaHHbBIE CBUAETEIBCTBYIOT O TOM, uTO OB KeMOpust
JIOCTUTJIO HbIHEIIIHero YpOBHSI KaTareHesa 3a10/1T0 10 Ha-
Yyajia Me30301iCKOTO OCaAKOHAKOTIIEHUS U TIOTPY>KaoCh
Ha 3HAYUTEIBHO OOJBIIYIO TTYOMHY, YeM COBpEMEHHbIE.
Taxoit KaTareHes JOJIKeH ObIT IPUBECTU K MCUEPITaHNIO
OB (mpomrenmiero riaaBHylo ¢asy HedTeoOpa3soBaHUS U
[JTYOMHHYI0 Ta3000pa30BaHMsI) CBOETO reHepalyOHHO-
o MOTEeHIIMaja, reHepalyun 3HaUUTEeTbHOTO KOIMYeCcTBa
B HavaJIe >XMPHOTO KOHIEHCATHOI'O ra3a, a IIpy JaabHel -
1eM KaTareHese — MeTaHa. B yCJIOBUSIX BbICOKUX TeM-
repaTyp ¥ JaBJeHUI HeCTPYKIUM U KPEeKUHTY TOJIKHbI
ObLIM MTOABEPTHYTHCS U Hed T B 3ayekax. 06a aTu mpo-
1iecca HaBepHSIKA MMeJIM MeCTO, HeSICHBIM OCTaeTCsI BOII-
pOC JIXIIIb O TIOTHOTE UX paspylieHus.

B UHIT CO PAH 6buia BBINOJHEHA MPeABAPUTEIIb-
Hasl KOJIMYeCTBEHHAsI OlIeHKa BepXHEITPOTepO30¥i-1ajeo-
30MCKMX OTIOKeHUl [Ipe’beHNCeiCKoro 0CagouHOro
6acceitHa. COIIacCHO MMPOBO# MPaKTUKE, IIPU KOJIMUECT-
BEHHOJ OIleHKe IepCITeKTUB HedTera3oHOCHOCTU Cia-
O60M3yUEHHBIX 0ACCEITHOB, B KOTOPBIX OTCYTCTBYIOT MeC-
TOPOKIEHMST HedTH U Trasa, MCIIONb30BaJach OfHA M3
MonuduKaImMii MeTona BHEIIHMX aHaJIOTUMil — 06beM-
HO-CTaTUCTHUUeCKMii Meton. OmpeneneHue 3(dexTus-
HOTO 00beMa 0CaJOYHOTO BbINMOMHeHUs IIpembeHuceii-
CKoro bacceifHa B IIEJIOM M KaXKIOTO KOMIUIEKCa ObLIO
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BBITIOJTHEHO C YYETOM CTPYKTYPHBIX IocTpoenwmit. [Ipen- T mpuxomgutest 1,5 miapa T (0,3 MuIpa T — U3BJIeKaeMble),
BapuTe/bHble pacyersl J.M. Bypireiina (MHIT CO PAH)  arasa— 2,3 Tp/H M°. DT OL@HKU MOTYT CYILeCTBeHHO Ba-
MTOKA3bIBAIOT, YTO CyMMAapHbIe T'eOJIOTMUECKME PeCcypCchbl  PbUPOBATH [0 MEpe YTOUHEHMUS Teoornueckoi MHMOop-
6acceifHa MOTYT COCTaBJISITh Gormee 4 MuipA T VB, a M3Bie-  Maluu, B YaCTHOCTM OOBEMOB ITOTEHIMATbHBIX HedTe-
KaeMble — OKOJIO 2,8 MuipH T. IIpy 9TOM Ha pecypchl Hed-  MPOU3BOISIINX TOJIIII,
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