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KntoueBble cnoBa: caaHyesas Hedhmo; 6axeHOBCKAA U MO2YypPCKas c8UMbI; 2/108HAA 30HA Heghmeobpa3osaHus; naseo-
memnepamypHoe moodenuposaHue; palioHuposaHue HoponbcKoli u Ycmo-ToiMcKoli Me2agnaduH.

MpeAacTaBneHbl UCXOAHbIE TeoNoro-reodusnyeckne AaHHble, METOAMYECKUI NOAX0A, CXeMbl U pe3ynbTaThl BNepsble BbINo-
HEHHOro PaloHMPOBAHWUA TOTYPCKOW U HarKeHOBCKOM CBUT HIOPONbCKOM 1 YCTb-TbIMCKOM MeraBnaZmH no naoTHOCTU PecypcoB
cnavuesoit HedTU. MeToauKa paioHMpoBaHMA 6asupyeTcs Ha NaseoTeMnepaTypHOM MOLENNPOBAHWM, MO3BONAOLLEM PEKOH-
CTPYMPOBATb TEPMUYECKYIO UCTOPUIO MAaTEPUHCKMUX OTIOKEHUI, BbIAENATH M KAPTUPOBATH MO reoTeMnepaTypHoOMy KpUTEPUIO
ovarv reHepauun HedTeir. OLEeHKa pecypcoB onpeaenseTca UHTerpaibHbIM NOKa3aTenem, HanPAMYH 3aBUCALLUM OT BpEMEHMU
HaxXOoXAEeHWA MaTEPUHCKOM CBUTbI B I1aBHOM 30He HepTeobpasoBaHus 1 ee reotemnepatyp. OnpeseneHsl NepcnekTMBHble HA
CNaHUeByto HedTb 30HbI M yUYaCcTKKM B Npesenax Hioponbckoi, YcTb-TbIMCKOM MeraBnaguH v cTpyKTyp ux obpamneHus. Cocros-
Te/NIbHOCTb PAilOHMPOBAHUA aPryMEHTUPYeTCA HedTenpoaBAEHUAMMN U NPUTOKAMU HEDTU U3 MHTEPBANOB MaTEPUHCKUX NOPOL,
B Pa3Bef0YHbIX U NapamMeTPUUYECKOW CKBAXKMHAX.
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Search for shale oil, referred to hard-to-recover reserves, is a recent trend for Western Siberia, where Upper Jurassic Bazhenov and
Lower Jurassic Togur deposits are widespread. Developed infrastructure of the Southeast defines these lands priority for zoning of the
prime searching areas. The article deals with input geological-geophysical data, research methods and first zoning results of Togur and
Bazhenov suites within Nyurol and Ust-Tyma mega-depressions by shale oil resource density. Zoning technique is based on the pa-
leo-temperature modeling allowing as to reconstruct the thermal history of source deposits, select and map oil source kitchens using
geothermal criterion. The method is based on numerical solution of heat equation of a horizontally layered solid with moving upper
boundary. The mathematical model includes climatic secular temperature variation on the earth’s surface, as a boundary condition,
and paleo-temperatures from the vitrinite reflectivity definitions, as “observed”. The method does not require a priori data on the ori-
gin and quantity of the deep heat flow. Estimation of the shale oil resource density (generation density) is determined by the integrat-
ed indicator directly dependent on time of finding the source suite in the main oil generation zone and its geo-temperatures. Potential
shale oil areas of Togur suite were identified. This is the junction zone of Kulan-lgay depression, Igolsko-Talovoye domal upwarping
and North-Mezhov mega-homocline, zone of Festival bar and northern bead of Tamrad depression, eastern part of the northern cut
within the Nyurol mega-depression. Within the Ust-Tyma mega-depression the junction zone of the central and southwestern parts of
mega-depression with the North-Parabel mega-homocline are predicted to be rather prospective. Potential shale oil areas of Bazhe-
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nov suite were identified. It is a sub-latitude zone including the southern parts of Kulan-lgay depression and the Festival bar, Tamrad
depression and positive structures framing the eastern part of Nyurol mega-depression. Within the Ust-Tyma mega-depression there
is the triple junction zone of the Sampat meso-deflaction, Parabel mega-outshot, Northern-Parabel mega-homocline and the triple
junction zone of the Negotsky meso-deflection, Alexandrov dome, Karaminskaya meso-saddle. The consistency of zoning is justified
by oil showings and oil flows from intervals of source rocks in exploration and parametric wells.

B 2009 r., Buepssbie mocie 1996 r., 3adpuKCUpPOBaHO
CHIKeHMe no6bIuy HeTy B OCHOBHOM HedTemno0bIBao-
meMm perroHe PO — XanTtsi-MaHcuiickom AO. Torma ske
6bUTO OOpalleHO BHMMaHUe Ha 3aJIeXu HepTu B Oaske-
HOBCKO/ He(TeMaTepuHCKOl CBUTE KaK Ha MCTOYHUK
CYILIECTBEHHOTO Y/TyUIlIeHUsT ChIPheBOIi 6a3bl C MpenBa-
pUTEeNbHOI OIIeHKO 3aracoB B JEeCSITKU M COTHU MMII-
JIMapaoB TOHH. 3aJIeKM B OTIOKEHMSIX OaskeHOBCKOI
CBUTBI ObITM OTKPBITBI Ha 70 MeCTOPOKAEHUSIX LIeHT-
panbHOI yacty 3anagHoii Cubupy 1 OTHECEHbI K KaTe-
ropuM TPyZHOM3BIEKaeMbIX 3amacoB [30]. Tu 3anexu
OB pasfeieHbl HA 3aJIEKM B TEPPUTEHHBIX KOJIEKTO-
pax aHOMaJIbHBIX pa3pe30B 6aKeHOBCKOI CBUTBI, TOUCKU
KOTOPBIX OCYILIECTBIISIOTCS TPAAUIIMOHHBIMY METOIAMMU,
U Ha 3aj1eKu He)Ty B HOPMaJIbHBIX pa3pesax 0a’keHOB-
CKOJi CBUTBI, JIJIS1 KOTOPBIX HE CYI[ECTBYET OTPabOTaHHO
METOJIMKM TMOMUCKOB. OOHUM M3 OCHOBHBIX MOMCKOBBIX
MPM3HAKOB HePTSIHOI 3a71eKM HOPMaTbHBIX Pa3pe3oB B
JIMCTOBATO-TPENMHOBATBIX KOJIJIEKTOpPaX — IIACTOBbIE
TemrepaTypsbl, mpesbimatomue 100 °C [25].

Ecnu onieHKM pecypCHOTO MOTEHIMAaa (JIAHIIEBOTO
rasza CeBepHoil EBpasuu, ripuBefeHHbIE B PYCCKOSI3bIU-
HBIX ITyOGMMKALMSX, HeOmHO3HauHBI [15, 20], TO OLleHKU
PecypcoB CJIaHIeBOI HeTH (aKKyMYJIMPOBAHHOI in situ
MaTepuHCKuX dhopmaluii) BIOTHEe ONTUMUCTUYHBIE [21,
23]. B pabore [26] 1ToKa3aHO, YTO MEPCIIEKTUBHBIMM Ha
TpyOHOMU3BJIeKaeMble 3arachl 11ajie030s1 SIBJSIOTCS 3eM-
JIn, 1711 KOTOPBIX YCTAHOBJIEHO PAa3BUTME MATEPUHCKUX
TOTYPCKUX OTIOKeHM. OMHAKO IepCIIeKTUBbI HedTera-
30HOCHOCTY TOTYPCKMX OTJIOKEHMIT 10 aHAJIOTUU C 6ake-
HOBCKOJ CBUTOI He MPUBOISITCS.

CucreMHbBIIl TOAXOA, K pe3epByapam CIaHIeBOM
HedTM Kak K HedTerazonepcrneKTMBHbBIM 00beKTaM Ha-
XOIUTCS B CTaAUY pa3paboTKH. 31eCh CYIIeCTBYET LIebIi
KOMIIIEKC TTPO6JIeM, BKIIOYAsl ITPOTHO3HOE paiioHUPO-
BaHMe HedTeMaTepMHCKON (hopManyuu ¢ TOYKMU 3PEHUS
pPaHXMPOBAHUST 30H U TUIOINIAIEl MO CTeTrleHM Tepcriek-
TUBHOCTU. He pellleH BOIpoCc U O Aoje akKyMyJaupo-
BaHHBIX in situ yrieBomoponos ([2, 5, 13] u ap.). OnHako
cjielyeT OTMETUTb, UTO IO OIleHKaM, CAeJaHHbIM IJIsi
6a’keHOBCKO¥ CBUTBI IIeHTPaJIbHOM yacTu 3anagHoi Cu-
61pH, IO OCTaTOUHOI HedTu cocTassieT ot 15 mo 20 %
[25], a 110 pe3ynbTaTaM BBITTOMTHEHHBIX MTUPOIUTUIECKIX
UccaemoBaHMit U pacuetam crenyanuctoB TaTHUITNA-
HedTU Gosee 2/3 o6beMa reHEpPUPOBAHHBIX YB MOXKeT
0CTaBaTbCs B MaTpulle reHepupylouiei Tonuu [29].

BMecTe ¢ TeMm ompemensoomumu hakropamu, ae-
TAIU3UPYIOUIMMM XapaKTepUCTUKY CIaHIIeBOi Gop-
Malyu, SIBJISIIOTCST BpeMsI IeiCTBUSI M TeMIIepaTypHBbIi
peXXuM I71aBHO ¢as3bl HedreobpaszoBanus ([OH) (Bacco-

eBuu H.B., 1967; BaccoeBuu H.B., Kopuaruua [0.1., Jlo-
nmatuH H.B., 1969) u HedrsaHoro okxa (Connan J., 1974;
XanT k., 1982). I'oBops Ha SI3bIKe MOMCKOB, OCHOBHbIE
00beMbl  aKKyMYJIMPOBAHHON HeMTM JIOKAIU3YIOTCS
TaMm, rjie MaTepuHCKMe OTVIOKEHMS HaXOIUIUCh B TJIaB-
HoJi 30He HedTeobpasoBanus (I'3H) (KouToposuu A.D.,
[Tapnaposa I'M., Tpymikos I1.A., 1967; KouTopoBuu A.3.,
1976) v 6b1IM B GOJIBIIIE CTETIEHN TTPOTPETHI.

Lenamu oaHHoli cmamuu A6110MCs TEMOHCTPAIS
" anpobUpOBaHMe UCXOOHBIX TaHHBIX, CXeM U Pe3y/Ib-
TaTOB TEPBOro paiioHMpoBaHMs OGaxkeHOBCKOi (bg]stt)
U TOTYpCKOi (tg],t,) mMaTepuHCKMUX CBUT HIOpOIBCKOM
1 YcTh-TBIMCKOV MeraBIlaf/H I0 IJIOTHOCTU PeCcypcoB
CJIAHIIEBOI (aKKYMY/IMPOBAHHOVA in situ) HedTH (puc. 1).
PajtoHupoBaHue 6asupyeTcsi Ha MeTO[le ITajie0TeMIIe-
paTypHOTO MOJEeIMPOBaHMS, KOTOpbI/i OpraHMuYecKu
BITMCBIBAETCS B MeTOA0/I0THI0 yueHus o ['OH u moporo-
BBIX TeMIlepaTypax BXOXAEeHUS MaTePUHCKUX OTJIOXKe-
Huit B [3H.

MeToauka paiioOHMpPOBaHUA

Boccmarosnenue mepmuueckoti ucmopuu mMamepuH-
CKUX OMJI0MCeHULl BBITIOJTHEHO HA OCHOBE TaJIe0TEeKTOHM -
YeCKMX U Tajie0TeMIIepaTypHbIX PEKOHCTPYKIIMii. TTpu-
MeHeH MeTOJ, IaJie0TeMITIepPaTypHOTO MOIEIVPOBAHMS,
OCHOBaHHbIIf Ha UMCIEHHOM pPelleHN) YPaBHEHMS Tell-
JIOTIPOBOIHOCTY TBEPIOTO Tejia C MOABIKHOM BepxHeit
rpaHuein [4, 7, 8]. B maTemaTnuecKkyo MOIe/b HeIlo-
CPeICTBEHHO BKJIIOUEHBI KIMMaTUUYECKMii BEKOBOI XOf,
TeMIIepaTyp Ha 3eMHOJ TMOBEPXHOCTU (KpaeBoe YCJIo-
BlM€) U TaJIe0TeMITepaTypPhl 10 3HAUEHNSIM OTpaskaTesTb-
HoJi cnocobHOoCTU BUuTpuHMTA (R°) Kak Ha6/MI0IeHHbIE.

PacripocrpaneHue Temsia B CJIOMCTOM OCaLOYHONM
TOJIIEe OIMChIBAETCS Hauya/bHO-KpaeBOJ 3amavein mjist
ypaBHeHUS

a & é8Z\ oZ ’
rge A — TeIIONPOBOAHOCTD; d — TeMIepaTypOIpOBO/I -
HOCTb; f — IIJIOTHOCTb TEIUIOBBIEEHUS] BHYTPEHHUX
(pamMOaKTMBHBIX) MCTOYHUKOB Teria; U — Temmepary-
pa; Z — paccTosiHMe OT OCHOBAaHMSI 0CaIOUHOTO pa3pesa;
t — Bpems. C KpaeBbIMM YCTOBUSIMU

Upe=U®, @

oU

2z Z=0=q(f), (3)

rae q(t) — TervioBOI MOTOK U3 OCHOBaHUSL 0Caf0YHOTO
paspesa; € = g(t) — BepXHSISl TpaHM1IA OCATOYHON TOJILIN
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Puc. 1. CxemaTuyeckasn KapTa pasmMeLLeHns MecTopoxaeHuii YB B Tomckoi obnactm

Fig. 1. The sketch map of hydrocarbon fields location in Tomsk Oblast
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1 — HioponbcKana BnagmHa; 2 — YcTb-TbiMCKaa MeraBnaguHa; 3 — napameTpuyeckas ckB. BocTtouHo-MangyrmHckas-1;
4 — mecTopoxaeHus YB; 5 — aAMUHUCTPaTUBHAA rpaHuLLa TOMcKoM obnactu

1 — Nurolskaya depression; 2 — Ust-Tyma megadepression; 3 — key Well Vostochno-Payduginskaya; 4 — HC fields;

5 — administrative boundary of Tomsk Oblast

(TIOBEpPXHOCTb OCAAKOHAKOIUIEHUS, ITHeBHasl IOBEpX-
HOCTb). VI3 dopmyn (1-3) ciaemyeT, UTO MageOTEKTOHN-
YecKyue PeKOHCTPYKLVM HENOCPeICTBEHHO COMPSIKeHBI
C rmajeoTeMIiepaTypHbIMU PEKOHCTPYKIMSIMM.

IMapameTpuuecKy OCafOYHAsI TOJIIA OIMMCHIBAETCS
MOIITHOCTSIMM CTpaTUrpapmMueckmx KOMILIEKCOB h;, s
KayKIOT0 M3 KOTOPhIX 3a/IaHbl TEIIOIPOBOIHOCTD A, TEM-
MepaTypOIPOBOIHOCTb @;, TJIOTHOCTb TEILIOBBIAEIEHNS
PaIMOaKTUBHBIX MCTOUHMKOB f; B TIOPOAAX U BPeMsI Ocai-
KOHaKOIIeHusI t; (pyc. 2). CKOPOCTh 0CaAKOHAKOIUIEHNS V;
MOKET ObITh HYJIEBOI M OTPUILIATETBHOI, UTO TTO3BOJISIET
YUUTHIBATh IEPEPHIBbI 0CAIKOHAKOTLIEHMS 1 IeHYIALIMIO.

IMapamempusayus 0cadouHoz0 paspe3d, BCKPHITO-
IO CKB&)XMHOJ, OINpenensomas ceIMeHTalMOHHYI0 U
Terodusndeckyo Momenu (1-3), MPUMHUMAETCS B COOT-
BETCTBUMU CO CTpaTurpadmueckoit pa3s6MBKOi CKBasKMHbI
10 TepBUYHBIM «Jletam cKkBakuH» U «Karanoram naurto-
JIOTO-CTpaTUrpaguuecKmx pasébrMBOK CKBaXMH» (Ta0I. 1).
BospacT nopop 1 COOTBETCTBYIOLIVE MHTEPBAJIbI LIKAJIbI
reoIOTMYeCcKoro BpeMeHu [28], yBsi3aHHbBIE C IEPUOHAMU
reOXPOHOJIOTMYECKOi MIKaibl CTpaTUrpagmuueckoro Ko-

nekca (1992), onpenensitoT BpeMsi M CKOPOCTU OCaJIKOHA-
KOTuieHUSI. JIMTONOTHS ¥ TFIOTHOCTD OPOJ, BbIZe/IeHHBIX
CBUT ¥ TOJIL, IPMHMMAETCS 110 MaTepuasam 0000IIeHMs
neTpoduM3nIeCcKX ONpeaeaeHnii KepHa 1 KapoTaska.

[Ipn OTCYTCTBMM 3KCIEPUMEHTATbHBIX OIpenesne-
HUI TeTJIONPOBOIHOCTU A; MCIIONb3YIOTCST TIeTpobm3u-
YyecKye 3aBUCUMOCTH TEIVIONPOBOAHOCTH OCaAKOB OT UX
IJIOTHOCTU G. DTU 3aBUCUMOCTHY TOTy4YeHbl B MHTEpBa-
e TwioTHocTedt 1,5-2,6 r/cM’® Kak [ IeCYaHUCTBIX OT-
JIO)KeHUI, TaK U aJeBPOIUTO-apTUJUIMTOBBIX TOMIL, [7].
KoadduiiyeHTsl TemIiepaTypOIpOBOIHOCTU d;, ITUIOT-
HOCTY TEIJIOBBIIeJIEHUS] PaIMOAKTUBHBIX MCTOUHMKOB f;
TaKoKe 3aBUCST OT JIUTOJOTUM CTpATUTPadUUeCKMUX KOM-
TIJIEKCOB.

KpaeBoe ycioBue (2) omnpenensieTcsi TemMIlepaTypoi
TOBEPXHOCTM OCaAKOHAKOIUIEHUSI, T. €. COJIIPHBIM MUCTOY-
HMKOM TeIlla, M 3aJaeTcs B BUAE KYCOUHO-JIMHEHON
(yHKUIMM «MeCTHOTO» BEKOBOT'O X0JIa TeMIIepaTyp Ha Io-
BepxHOCTU 3eMin [9].

3mech 3aauyt PeIaTcs B IIPEINOIOKEHNM KBA3-
IIOCTOSIHCTBA 3HAUEHMs IUIOTHOCTYM TEIJIOBOTO ITOTOKA
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Puc. 2. CxemaTuyeckoe n3obpaxeHune CI0MCTOrO 0CaA04HOrO
paspesa Npu NaneoTemMnepaTypHOM MOAENVPOBAHUK

Fig. 2. Schematic illustration of embedded sedimentary section
in the process paleo-temperature modeling
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OCHOBAHUE

€ = g(t) — BepxHAA rpaHULA 0CaA0YHON ToNWwM; t — Bpemsa
ocaflkoHakoneHus; U — TemnepaTypa; g — TENoBOW no-
TOK; Z, — TOYKM pacyeTa Temnepatyp; h, — MOLLHOCTb; V; —
CKOPOCTb OCaAiKOHaKoMNAeHus; \; — TEeNI0NpPOBOAHOCTb; i —
TeMNepaTyponpoBOAHOCTb; f; — NIIOTHOCTb TEN/I0BbIAENEHUSA
PaAMOaKTUBHbIX MCTOUYHMKOB

€ = g(t) — upper boundary of sediment; t — accumulation
time; U — temperature; ¢ — heat flow; Z — points of
temperature calculation; h; — thickness; v, — sedimentation
rate; A, — thermal conductivity; a, — temperature diffusivity;
f; — thermal-power density of radioactive sources

OT OCHOBaHMsI, HAUMHAsI C IOPCKOTO BpemMeHu [6]. B aTom
cayyae obpaTHasi 3ajada (pacyeT IFIOTHOCTY ITyOMHHO-
'O TeIIJIOBOT'O II0TOKA () PeLIaeTcst U3 YCIOBUS

ky

;(U[Z,-,!,q)-l'})szin, )
roe T, — HaGIIOMeHHbIe 3HAUeHNMs TeMIepaTyp B k, TOU-
KaxX Ha pasjMyHbIX ITyOMHAX Z; B MOMEHTbI BpeMeHM
t = 1. PerteHyie 06paTHOI 3amaum (4) CTPOUTCS C YUETOM
toro, uto yakuus U(Z, t, q), SBASIOMASICS pelieHreM
npsimoit 3agaun (1) ¢ kpaeBbiMU ycmoBusimu (2) u (3),
B 9TOM C/Iy4ae JIMHENHO 3aBUCUT OT q. [loaToMy Hems-
BECTHbIIi TapaMeTp ¢ BBIYMCISIETCS] OGHO3HAYHO.

BaskHO OoTMeTuTb, uTO Mopenb (1-4) He TpebyeT
arpUOPHBIX CBeAEeHNIT O IPUPOJe U 3HAUEHUSIX [ITyOMH-
HOT'O TEeIIOBOI'O II0TOKA ¢, UTO CYL|eCTBEHHO YMeHbIIaeT
HEOZHO3HAaYHOCTb Pe3y/IbTaTOB MO ENVPOBAHNS.

Ne 1, 2016

Iy pellleHMsT o6paTHON 3aJauy TeoTeEPMUM B Ka-
yecTBe HAOMIONEHHBIX 3HAYEHUI MCIOMb3YIOTCSI Kak
V3MepeHMsl IIIaCTOBBIX TeMIIepaTyp, NOTydYeHHble IIpU
UCIIBITAaHUSX CKBaXXVH (T = 0), TaK 1 majeoTeMIiepaTypbl
(t # 0), BbIUKMCIEHHBIE TI0O OTPAKaTeIbHOM CTIOCOOGHOCTH
ButpuHuTa (R°). Criocob nmepexoga ot R° K COOTBETCTBY-
I0Iell reoTemiiepatype OOOCHOBAaH BapUATUBHBIMMU
UCCIeIOBAaHMSIMY ¥ TIpUBeAeH B pabote [8]. B wryuae
MCTIONb30BAHMS HAHHBIX OTPasKATETbHON CITOCOOGHOCTU
BUTPUHUTA YKa3bIBAETCSI BPEMsI CPAOATHIBAHMS «MAKCH-
MaJIbHOTO I1ajleoTepMoMeTpa» — T.

Cxema pacuema naeomemnepamyp cocmoum u3 08yx
amanos. Ha mepBOM 110 pacripeseneHnio HabmogeHHbIX
Temnepatyp T; B CKBaKMHE PACCUUTBIBAETCS] TEIJIOBOW
IIOTOK G 4Yepe3 II0BePXHOCTb OCHOBAHMUS 0OCaLOYHOI'O
yexJia, T. €. pelnraercsl oopaTHasi 3ajavya reorepmun. Ha
BTOPOM 3Talle C M3BECTHbBIM 3HAaUeHUEM ¢ pellarTCs
IpsIMbIe 337jlauy TeOTepMUM — HEelOCPeICTBEHHO pac-
CUMTBIBAIOTCS TeMIlepaTypbl U B 3aJaHHBIX TOUKAX OCa-
IOYHOM TonuM Z (B OTVIOKEHUSIX MATE€PUHCKUX CBUT)
B OIpeJieJIeHHbIe MOMEHTBI re0JIOTMYeCKOr0 BpEMEHN t.

[TepBbIM OCHOBHBIM KpUTEpUEM aAeKBAaTHOCTU U
MPEIMOYTUTENBHOCTY  PE3y/NbTaTOB TajeoTeMIlepa-
TYPHOTO MOJEIMPOBAHMUS BBICTYIIAET OITUMAasIbHas
COIJIAaCOBAHHOCTh (HEBSI3Ka) MaKCHMMyMa paCueTHBIX
reoTeMmepaTyp C HaOMIOAeHHbBIMM TeMIlepaTypaMu,
oIpene/IeHHbIMI TI0 OTPAXKaTeTbHOI CIIOCOGHOCTY BUT-
puHUTA. B TOI 3Ke cTemeHM BajkHA OITMMaJbHasl He-
BsI3Ka PACUeTHBIX reoTeMIIepaTyp U C HAOIIOIeHHBIMMU
ITACTOBBIMM TemIeparypamu. ONTUManbHasI HEBS3-
Ka — 9TO CpemHsis KBaIpaTUUHasl pa3HOCTb PaCYETHBIX U
HaOJII0eHHBIX 3HAUEHMI, paBHasI OLIMOKe HAOII0meHIA.
B KauecTBe BTOPOro OCHOBHOI'O KPUTEPUSI TIPUHSITA CTe-
ITeHb COIIACOBAHHOCTY OYAroB MHTEHCUBHOJ reHepalumn
VB, BblgensieMbIX II0 reOTeMIIepaTypHOMY KpPUTEPUIO,
C YCTAHOBJIEHHO He(TEra30HOCHOCTbIO HEP.

PellleHre TpsSIMBIX 3a[jau T€OTE€PMUM BBITIOTHEHO
Ha K/II0UeBble MOMEHTbBI Tre0JIOTMYECKOrO BpeMeHHU, CO-
OTBETCTBYIOIIME€ Havyaly/3aBepIieHnio (GopMuUpoBaHys
KaskIoii CBUTHI. BasaHcoBast Mofiesb MpoieccoB HedTe-
rasoobpasoBanus [1] Mo reoremMriepaTypHOMY KpuTe-
pUIO TIO3BOJISIET BBIOENSITH OUar¥ MHTEHCUBHOTO 00-
pasoBaHusT HedTeii 3 paccesHHoro OB MaTepMHCKUX
oTnokeHMit: ¢ 85 °C — BXOKIEHME MAaTePUHCKUX TTOPOT,
(akBareHHoe paccesiHHoe OB) B I'3H, ¢ 95 °C — BxXOoXIe-
HJe MaTepUHCKUX MOPOJ, (TeppareHHOe paccesiHHOe Op-
raHuyeckoe Belectso) B '3H.

anee 0ns MamepuHCcKoLi cumsl paccuumoi8aemcs UH-
mezpanbHbIli NOKA3amess NJI0MHOCIMU PeCypcos8 2eHepupo-
8aHHbIx Hepmeli (R, yci. en.) o opmyse [10, 18]:

R=YWe10?), (5)
i=l1

roe U, — pacyeTHasi reoTeMIiepaTypa odara reHepaiumu
HedTH, °C; t; — MHTEepBaJIbHOE BpeMsI JeiiCTBUSI ouara —
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Tabnuua 1. Mpumep NapameTpUYECcKoro ONMcaH1a CeaMMEHTALMOHHOM NCTOPUM U TenN0dU3NYECKMX CBOMCTB 0CAZ04YHOM TO/LLM,
BCKpbITOM cKB. CeBepo-PectnsanbHan-1 (CP-1, puc. 3 A; Taban. 2)
Table 1. Example of parametric representation of sedimentation history and thermal properties of sedimentary sequence penetrated

by the well Severo-Festivalnaya-1 (SF-1, Fig. 3 A, Table 2)

Bpema Tennonposo- | Temnepatypo-
Bospacr, MnoTHOCTb, Tennosbigene-
CsuTa, TONLLA MowwHoCcTb, M HaKonaeHus, 3 AHOCTb, NPOBOAHOCTb, 3
MJIH net r/cm o 5 Hue, BT/m
MJIH net Bt/m -°C m*/c
quBep&”””"'e 35 1,64-0 1,64 2,02 1,27 6,5e-007 1,1e-006
MavoueHosble _ 1,64-4,71 3,07 _ _ _ _
N,
Muouenossie - 4,71-24,0 19,29 - - - -
1
He"p;cslfc"a” 154 24,0-32,3 8,3 2,09 1,35 7e-007 1,2e-006
3
Herauckan 70 32,3-41,7 9,4 2,09 1,35 7e-007 1,26-006
P, ,hg
””“”:‘;ﬁp”‘a“ 240 41,7-54,8 13,1 2,09 1,35 7e-007 1,2e-006
2
Tanuuxkan ,tl 70 54,8-61,7 6,9 2,09 1,35 7e-007 1,2e-006
faHbKMHCKaA 170 61,7-73,2 11,5 2,11 1,37 7e-007 1,25e-006
przgn
C“aBFOKpscl’ACKa” 130 73,2-86,5 13,3 2,11 1,37 7e-007 1,25e-006
2
Vll'laTO.BCKaFI _ 86,5-89,8 3,3 _ _ _ _
K,ip
KV3HT(”EZBCK3” 15 89,8-91,6 1,8 2,18 1,43 8e-007 1,25e-006
2
”°;Vp;|*<‘a” 800 91,6-114,1 22,5 2,26 1,49 8e-007 1,25e-006
1-2
Anbimckas K;a, 24 114,1-116,3 2,2 2,39 1,6 8e-007 1,25e-006
Anbimckan K,a, 17 116,3-120,2 3,9 2,39 1,6 8e-007 1,25e-006
K”“ﬁ“k*l'sc*‘a“ 613 120,2-132,4 12,2 2,39 1,6 8e-007 1,25e-006
1
Tapckan Kitr 54 132,4-136,1 3,7 2,44 1,62 8e-007 1,25e-006
KV"OI’(V‘i:"r:C“a” 313 136,1-145,8 9,7 2,44 1,64 8e-007 1,25e-006
1
Ea”“j”ggsc*‘a“ 23 145,8-151,2 5,4 2,42 1,62 8e-007 1,3e-006
3
re°prj”gefc*‘a” 5 151,2-156,6 5,4 2,42 1,62 8e-007 1,3e-006
3
Bac"]rf‘/;'c“a" 70 156,6-162,9 6,3 2,42 1,6 8e-007 1,3e-006
3
T”;‘”e:'r;"a" 362 162,9-200,8 37,9 2,46 1,64 8e-007 1,3e-006
1-2
Torypckas J;tg 30 200,8-203,9 3,1 2,46 1,64 8e-007 1,3e-006
YpmaHckas J,ur 39 203,9-208,0 4,1 2,46 1,64 8e-007 1,3e-006

HaxOKIOeHMsI MaTepUHCKUX OTaokeHuii B ['3H, miH jeT;
YNCIO BPEMEHHBIX MHTEPBAJIOB N OMpeneleH0 YncIOM
MHTEPBAJIOB Te0JIOTMUECKOTO BpeMeHM HaXOKAeHMs Ma-
TepuHCKKX oTnoxkeHuit B '3H. Kaxk cnenyet n3 dopmysibl
(5), pacueTHOe 3HaueHMe IUIOTHOCTU TeHePUPOBAHHBIX
pecypcoB (Ha y4yacTKe CKBaKMHbI) HAIPSIMYI0 3aBUCUT
OT BpeMeHM HaXOXIeHUsI MaTepuHCKOM cBuThI B I'3H u
reotemrmepatyp I'3H.

[IprMeHsieMblil MOAXO0H, OLleHKM pecypcoB YB 1mo3-
BOJISIET KYMYJISITMBHO YYUTBHIBATh AVHAMMUKY TeOoTeM-
repaTyp MaTepUHCKUX OTIOKeHUli. Bmecre ¢ Tem u3-
BECTHO, YTO TeHepaiusi YB mpoucxoguT TOraa, Koraa
TeKylllee 3HaueHue CBOOGOTHOI SHEPruyu IIPeBbINIAET
3HaAUeHMe SHepPTUM aKTUBALIMM KeporeHa. A mocieqHee
obecIteuBaeTCs B IEPBYIO OYepenb 3a CYET MPUPOCTa
TeMIiepaTypbl. Takoi MOAX0 K OLleHKe IVIOTHOCTY FeHe-

FEQIOr A /A 53

HEDTU W FASA \UJ



- FORMATION AND LOCATION OF OIL AND GAS POOLS

Puc. 3. Cxembl HedTerasoHOCHOCTU HIOPO/IbCKO MeraBnaguHbl U CTPYKTYP ee 0bpamieHna Ha TEKTOHUYecKol ocHoBse [12] (A)
W pacnpegeneHune 3HauYeHU NI0THOCTY TEMI0BOTO NOTOKA M3 OCHOBAHWUA 0CaAo4YHOro paspesa (B)

Fig. 3. Hydrocarbon potential schemes of Nyurol depression and its framing structure on tectonic base [12] (A) and distribution

of heat flow density from sedimentary base (B)

109337 by 32,50 oy Wig ‘ng 25
£ Ne AL I ol
Al Agn (FEERRIOYS
Me-62
% 2820
.I].I:—l i 4
KalmbICOBCKWMIA cBOA $ y

Cese DO:& eHOBERan
MEraMOHOKANHA

1 M2 (a3 [2a | A 5

1 — mecTopoxaeHua: a — HedTAHOe, b — KOHAEHCaTHOE, C — ra3oBoe; 2paHuybl (2—4): 2 — HioponbcKol meraBnagmHbl, 3 — CTPyK-
Typbl 1l nopaaka, ycnoBHbIA HoMep, 4 — 30Hbl PAcNpPOCTPAaHEHUA TOTYPCKOM CBUTbI; 5 — MECTOpPOXKAEHUE, YCIOBHbIN Homep (22 —
PedoWKUHCKoe); 6 — uccneayemas NpeacTaBuTeNbHas CKBaXKMHa, YCNOBHbIA HOMep; 7 — U30MHMUM PACYeTHbIX 3HAYEeHWUI NIOTHOCTU
Ten/0B0Oro NoToka, MBT/m>.

CtpykTypbl Il nopsaka: 1 — KynaH-Uraickas BnaguHa; 2 — Tampagckas BnaguHa; 3 — OceBoli nporn6; 4 — TamMaHCKKUIA npornb; 5 —
decTnBanbHbIM Ban; 6 — Uronbcko-TaioBoOE KyrnosioBUAHOE NOAHATUE

1 — fields: a — oil, b — condensate, ¢ — gas, boundaries of (2—4): 2 — Nurol depression, 3 — Il order structure, reference number,
4 — Togur suiterange zone; 5 — reference number of the oil field (22 — Fedushkinskoye); 6 — investigated representative well and its
reference number; 7 — isolines of calculated heat flow density, mW/m”.

Il order structures: 1 — Kulan-lgay depression; 2 — Tamrad depression; 3 — Osevoy deflaction; 4 — Tamyan deflaction; 5 — Festival bar;

6 — Igolsko-Talovoye domal upwarping
N

J

PMPOBAaHHBIX PeCypCOB MO3BOJSIET NOCTATOYHO MPOCTO
onpefeNTb MPOCTPAHCTBEHHO-BPEMEHHYI JIOKaM3a-
LMI0 o4aroB reHepauyuu YB. OlleHKa IZIOTHOCTU pecyp-
COB BBITIOITHSIETCS B YCIOBHBIX (OTHOCUTETbHBIX) €IMHU-
11aX, YTO KOPPEKTHO IS MOCIeNyoLero MaolagHoro
palioOHMPOBaHMSI.

Oo61ast xapaKTepucTHKa HepTerasoHOCHOCTY U Tell-
Ji0BOrO noJist HIoposbCcKoli MeraBnagyiHbI

OCHOBHAas 4acTb TEPPUTOPUU UCCIIETOBAHMS PACIIO-
JokeHa B Tipenenax KaiiMbicoBCcKoi HedTerasoHOCHOI
obnactu. TTPOAYKTUBHBIMY KOMIUIEKCAMM SIBJISIIOTCSI
MeJOBOIi, BepXHe-, CpeJHe-, HYDKHEIOPCKIeE U TTajIe0301i-
ckuit. Ha Tepputopuu oTKpbITO 49 MecTopokneHuii YB
(cMm. puc. 3 A; cM. Tabi. 2).

[yisg cpepgHe-, HMKHEIOPCKOTO M IIaJe030¥iCKOTO
HedTerasoHocHbIx KomiuiekcoB (HI'K) Hroponbckoit me-

54 OIL AND GAS
GEOLOGY

raBmaAyuHbl HedTeMaTepUHCKON SIBIISIETCS MO02ypCKas
csuma (J;t;) ¢ paccessHHbIM OpPraHMUYECKMM BeIleCTBOM
TYMYCOBOTO M CMEIIaHHOT'O TUIIOB, C JOCTAaTOYHO BbICO-
xuM cofepxanuem C,,, (ot 1,5 no 5,0 %) u permoHasnb-
HOJi KaTareHeTMYeCKoii Mpeo6pa3oBaHHOCTHIO HA YPOB-
He rpazgaumii MK} -MK, [14, 27]. CBUTa BbIKIMHUBAETCS
Ha MOJIOKUTENbHBIX CTPYKTYpax, Hafl, BBICTYIIaMU KPUC-
Ta/uIMueckoro dyHgaMeHTa.

151 HYoKHEeMeToBOro U BepxHeropckoro HI'K ocHOB-
HBIM UCTOUHMKOM YB siB/isteTcs paccessHHoe OB camporie-
JIEBOTO THUITA OaxeH08cKol ceumsl (J5tt), perMoHaIbHbIN
reHepalVIOHHbIIi MMOTeHIIMaa KOTOPOil 0OGYCIOBIEH BbI-
cokum comepkanuem C,, (mo 12 %), kaTareHe3om rpaja-
1ty MK 1 paciipocTpaHeHueM 110 BCeii IUIoNaim uccie-
IoBaHMii (MOIHOCTE OT 8 1o 30 m) [12, 27].

Ha puc.3B npuBemeHa cxemarnueckass KapTra pac-
TIpefesieHNs paCYeTHbBIX 3HAUEHMIA NJI0MHOCMU Menio8020
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Tabnuua 2. XapaKTepucTUKa MecTopoxkaeHuin YB B npeaenax HioponbCcKoit meraBnaamHbl U CTPYKTYp ee obpamieHms
Table 2. Characteristics of HC fields within the Nyurol mega-depression and adjacent structures

YCNoBHbIV HOMEp

MecToposkaeHune (cm. pic. 3 A) HIK da3oBoe cocToaHue fopu3oHT (nnacT)
Menosott Hedtb A, A, By, Bsior Biass
HOXHO-YepemLuaHckoe 1
BepxHelopcKuii " o>
Menosoii ! By 13
FOXHO-MbINbAXMHCKOE 2 BepXHelopCcKuii " o™
CpefHeopcKuit " 10,
Menosoli FasoKkoHAaeHcaT Big_20(AY), Bg_10, As
MbINbAsKUHCKOE 3 BepXHetopcKuii " o™
CpefHetopCcKuit HedTtb t0;
CpefHeHI0pOobCKoe 4 BepxHelopcKuii " oY, 0¥
MNyrnanbimckoe 5 " " o7
Kntoyesckoe 6 " " 10,
3anagHo-Kntouesckoe 7 " Hedtb, ras t0;°
JIOHTbIHb-AIXCKOE 8 " HedTtb 10,
Mocenkosoe 9 " " o
CeBepo-Kapacesckoe 10 " " o
KapaceBckoe 11 " " o
3anasHo-Kapacesckoe 12 " " 077
YsopoBoe 13 " " 1072
BepxHecanaTckoe 14 " " 0;°
[BypeyeHckoe 15 " " 10,
3anagHo-MowuceeBcKoe 16 " " 10,
MowuceeBckoe 17 " " ¥
KpanueuHckoe 18 " " 0
Taralickoe 19 " " 10,
[nyxoBcKoe 20 " HedTb, ras t0;
MoHbxeBoe 21 " " t0;, 103
dentoWwKNHCKOE 22 " HedTb 0,, 10,
" Hedtb, ras o7
3anagHo-Kapalickoe 23
CpepaHetopcKuii " t04,6
Kapaiickoe 24 BepxHetopckuii Hedtb t0?
Mronbcko-Tanosoe 25 " " to?
TampaTckoe 26 " Hedtb, ras 07
3anagHo-JlyrnuHeukoe 27 " HedTb, rasokoHaeHcat 072
" HedTb 10,
lOxHo-Maiickoe 28
HukHetopckuii " HO,s
Enneiickoe 29 BepxHetopckuii " t0;
KynruHckoe 30 " HedTb, raskoHaeHcaT 072
KonotywHoe 31 " Hedtb, ras 10,
FECNAr NG /\
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Tabnuua 2, oOKoHYaHue

Table 2, end.
YCNOBHbIA HOMe
MecTopoxaeHune P HIK dasoBoe cocTosfHNne lopu3oHT (nnacT)
(cm. puc. 3 A)
LLIMHrMHCKOE 32 " HedTb t0;
Hanumbe 33 BepXHetopcKuii HedTb t0;
" n 3-4
Maiickoe 34 :
HuKHetopcKuit HedTb+ras HO16-15
BepxHetopckuit [a3okoHAaeHcaT 10,
CpegHeopcKuit HedTb 10,
HukHeTabaraHckoe 35
" a3 1O,
Maneo3olicKkunit Hedtb M, My_;,
BopopaspenbHoe 36 CpepnHetopcKuit [a3, KoHAeHcaT 10,
CmonsaHoe 37 " HedTb 10,
TambaeBckoe 38 ManeosoricKkunin " P,
LLinpoTHoe 39 CpefHetopCcKuit " H0,;
HuKHetopcKuit " K6
CeBepo-®PecTtmBanbHoe 40
Maneo3onckni HedTb, ras M
CpegHetopcKuit HedTb KO3
dectmBanbHoe 41
Maneosorickunin " M
PeuHoe 42 " Fa3oKoHAeHcaT M,
BepXHelopCcKuii " t0;
CpenHetopcKui Hedtb 0]
ApUmnHCKoe 43 pea P ¢ »
HuKHetopcKuit " KOs
Maneosomickunin " M,
CpeZHetopCcKuit " t0; 14
YpmaHckoe 44 HuKHetopcKuit " HO,s
Maneo3oicKuit HedrerazokoHaeHcat M, M,
YareumHcKoe 45 BepxHetopckuit HedTb 10,
CpeaHemaiickoe 46 HukHetopckuii " H01415
MbIrMHcKoe 47 BepxHetopckuit " t0;
MyxapuHoe 48 " " t0;
HOxHo-TambaeBcKoe 49 Maneo3omnckui " M, M,

nOMoKa 0CHOBAHUsI 0cadouHozo yexna. Kapra mocTpoeHa
IyTeM MHTEPHOISILINY 3HAUeHUII TEeIJIOBOTO ITOTOKa,
TTOJTyYeHHOTO pellleHreM 06paTHOI 3aJauy Te0TepMUn
B MOJEJISIX PACIIpOCTpaHeH s Teria 39 mpeacTaBuTe b-
HbIX [ITyGOKMX CKBaXMH. B KauecTBe HaGIIOmEHHBIX
3HAUEeHMI MCIONb30BaHbI IUIACTOBBIE TEMITEpPaATYPHI,
3aMepeHHble TIPU MCIBITAHUY CKBaskKMH, U IaJe0TeM-
repaTypbl, ONpe/ieJieHHbIe TI0 OTPakaTeIbHOI CIIOCO6-
HOCTU BUTPUHUTA (TAOJI. 3).

IIpedcmasumensHble TTYOOKME CKBAXKMHBI BbIOMPA-
JICH TIO CIEAYIOUIUM KPUTEPUSIM, YIUTHIBAEMbBIM, KaK
MpaBUJIO, OMHOBPEMEHHO: 1) HaJM4YMI0 3aMepoB ILIac-

TOBBIX TEMIIEPATYP, UCIIOIb3YEMbBIX B KaueCcTBe HaOII0-
IEeHHBIX JJIST TTaJIe0TEMIIEPATYPHOTO MOIETVPOBAHNS;
2) IPUCYTCTBUIO OIIYTUMBIX IPUTOKOB (uouma mpu
MCTIBITAHUM TUIACTOB, UTO ITOBBIIIAET JOCTOBEPHOCTH
IJTACTOBBIX TEMIIEPATYp; 3) HAIMUMIO OTIPeNeeHMiA
MaKC/MMaJIbHbIX TeOoTeMIIepaTyp I10 OTpaskaTeabHO
CIIOCOOHOCTM BUTPUHUTA, UCIIONb3yeMbIX B KauecTBe
HaOJTIOIEHHBIX, UTO CYI€CTBEHHO TTOBBIIIAET JOCTOBEP-
HOCTb pe3y/IbTaTOB IaJIe0TEMIIEPATYPHOTO MOIEINPO-
BaHMsI; 4) JOCTATOYHO PABHOMEPHOMY pacIpeIelIeHII0
CKB&KMH II0 TEPPUTOPUU UCCIIEIOBAHNS, UTO SIBJISIETCS
B&KHBIM YCJIOBMEM KOPPEKTHOCTU TOCIENYIOIIeil MH-
TePITOJISIIIVM TIPY TTIOCTPOEHMM TTPOTHO3HBIX KapT.
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Ta6auua 3. NnactoBble TeMnepaTypbl, U3MEPEHHbIE MPU UCMbITAHUAX FYOOKNX CKBaXKMH HIOPONBbCKOW MeraBnaguHbl, U NaneotemnepaTypsl,
onpegfeneHHble no R° B obpasLax kepHa
Table 3. Formation temperature measured during deep wells testing in the Nyurol mega-depression, and paleo-temperature determined with
vitrinite reflectance (R°) in core samples

YCNoBHbIN " T n
CKBaM1Ha HoMep HTEpBan emneparypa My6uHa, m ROF% % aneoremrepa-
(rny6buHa), m nnacrosas*, °C Typa no R®, °C
(cm. puc. 3 A)
. . 862 31 2700 0,62 96
Ancasckaa-1 An-1
2156 67 3150 0,76 115
2820 0,64 99
ApumnHcKas-40 Ap-40 - -
2890 0,65 100
Bopgopasaenb- Bo-1 2400-2406 74 2882 0,67 102
0-
HasA-1 2650-2660 80 2991 0,70 106
2539 0,76 115
InyxapuHana-1 Tny-1 2569-2574 100
2613 0,76 115
2928-2950 108
FnyxoBcKaa-2 -2 2932-2948 107 - - -
2962-2967 107
fopaeesckas-1 fo-1n - - 2874 0,80 120
napameTpuyeckasn
2689-2692 83 2684 0,59 92
[BypeyeHcKana-15 [B-15
2682-2684 89 2686 0,58 91
o 2632-2640 84
Enneinckan-2 En-2 2727 0,73 111
2650-2657 85
- - 2706 0,58 91
3anapHo-Mowce 3M-31 2713-2718 85
eBckasa-31 2713 0,59 92
- - 2756-2759 92
3anapHo-Kpanu 3K-223 2746 0,59 92
BUHCKanA- 223 2748-2753 92
3anaaro-lyru- 3/1-183 2660-2664 95
HelKana-183
2835 0,75 114
3aa4bAa-50 3a-50 - -
2840 0,80 120
2750-2823 92
MronbcKkaa-2 Ur-2 2800 0,70 106
2740-2773 95
Konotywas-262 Ko-262n 2584-2593 90 - - -
napameTpuyeckas
275-2763 84 2661 0,67 102
KynrnHckas-141 Ky-141 266-2662 82
2676 0,68 104
2791-2795 86
TlowTeIHb- Ns-63 2476-2483 95 - - -
AXcKanA-63
MblIbAKMH- Mbi-62 2368-2380 84 2360 0,53 84
CKan-62
2917 0,76 115
Hannmba-3 Ha-3 2885-2891 98
3282 0,80 120
2700 0,52 83
HtonbrmHckas-1 Hio-1 2499-2527 75 2894 0,60 94
3199 0,62 96
. 2262-2295 71
Mewexoanas-1 N-1n 2800 0,59 )
napameTtpuyeckas 2325-2350 73
Myrnanbimckan-86 My-86 2630-2703 90 2677 0,76 115
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Tabnuua 3, oOKOHYaHUe

Table 3, end.
YcnoBHbIM " T n
CKBaKMHA Homep HTepBan emnepaszg [y6uHa, m RO*% 9 aneOTemrge!)a
(rny6buHa), m nnactosan*, °C Typa no R®, °C
(cm. puc. 3 A)
2156-2178 67
PeuHan-280 Pe-280 2911 0,68 104
2318-2323 68
Canatckas-1 Ca-1n _ _ 2640 0,58 91
napameTpuyeckas 2962 0,73 111
LCesepo- CA-1 2840-2850 94 - - -
Ancasckan-1
CeBepo- 3130-3145 118
CP-1 - - -
dectnBanbHan-1 3145-3165 123
Cesepo- clo-2 2674-2707 78 2800 0,59 92
OnaBckanA-2
2798-2806 88
TanoBasa-1 Ta-1 2760 0,59 92
2781-2787 88
TanbAHCKanA-1 T-1 2442-2521 82 - - -
2984-3008 100
2936-2957 98
Tambaesckan-1 Tam-1 2590 0,62 96
2754-2762 87
2593-2597 84
Tamparckas-1 T-1n 2853-2860 107 2885 0,73 111
napameTtpuyeckas
2838-2842 92
dearoWKNMHCKana-4 depn-4 - - -
3064-3069 99
2793 0,66 101
®ecTnBans- Pe-255 _ _ 3122 0,80 120
Hana-255
3159 0,80 120
2600 0,62 96
YarsmHcKasa-1 Ya-1 2641-2647 88
2645 0,67 102
2744-2776 97
Ygoposana-1 Ys-1 2917 0,76 115
2765-2772 97
2450-2468 87
LaxmaTtHan-1 Wa-1 2452 0,59 92
2494-2502 89
2473-2483 93
LLInHrMHCcKanA-296 n-296 2704-2709 102 2713 0,70 106
2737-2748 105
~ - 2686-2707 98
HOxHO-Yepem 104-337 _ _ _
lWwaHcKan-337 2812-2820 103
HOsKHO- 2844 0,67 102
dectnBanbHas-1 HO®-1n 2790-2820 90 2917 0,72 109
napameTpunyeckasa 3059 0,70 106
- 2663 0,76 115
toxro 1on-263 - -
MnoHepcKkan-263 2707 0,76 115

* [laHHbIE UCMbITAaHUI YBOKMX CKBAXKMH U3yYeHbl U CBEAEHbI M3 NEPBUYHbIX «[eN CKBaXKMH», OTYETOB MO NOACYETY 3anacos, OnepaTMBHOIO
aHanm3a u 0606LeHna reonoro-reopmnsnyeckmx matepunanos no Tomckoi obnactv (matepuasnbl Tomckoro dunmana OEY «TeppuTopuasibHbii
¢doHa reonormnyeckont MHGopmaummu no CHOO»).

**R° onpeaeneHa 8 nabopatopum reoxmmmun HedTmn 1 rasa MHcTuTyTa Hedrerazosoit reonormmn n reodusmkn CO PAH (Hosocnbumpck).
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PekoHCTPYKUMM TepMHUYECKON MCTOPUU TOTYPCKOI
CBUTHI U palioHupoBaHue HioposnbcKoii meraBnajgu-
HBI 10 IVIOTHOCTY PeCypCcoOB TOTYPCKOMN CIaHIIeBO
HedTH

Ha cnepyroiem stare ucoiemoBannii ais 21 nepe-
JIOMHBIX 3TarloB Te0IOTMUeCKOro BpeMeH! (Ha MOMEHTBI
Havasia 1 3aBepiineHust GOpMUPOBAHNS CBUT) B MOJESIX
21 CKBaKMHBI, PACTIOIO’KEHHbBIX B 30He PaCIIPOCTPaHeHUST
TOTYPCKMX OT/IOXKEHMI, BOCCTAHOBJIEHA UX TepMuyecKast
ucropyst. Ha aT¥ OTpe3Ku BpeMeHM IyTeM UHTEPITONSIVN
reoTeMIiepaTyp B pa3pesax CKBasKMH ITOCTPOEHbI cxeMa-
TUYeCcKMe KapThl paCCUUTAaHHBIX Te0TeMIIepaTyp B TOTYp-
CKOJi CBUTE U TOJIOKEHMST OUaroB reHeparmy HedTu st
6 IJIaBHBIX BPEMEHHBIX OTPE3KOB C MOMEHTa 06pa3oBa-
HMSI TIePBBIX 0YaroB JI0 HACTOsIIero BpemeHu. [1o reorem-
TepaTypHOMY KPUTEPUIO 8bldesieHbl Naneooudzu UHNeH-
CUBHOII 2eHepayuu mozypckux Hejpmeti (puc. 4). IIpunsiTo,
YTO TOPOrOBbIe TEMIIepaTypPhbl, ONpeesIolye TPaHuILy
ouara reHepaiiuy HedTH IOPoAAMM TOTYPCKOV CBUTHI (TY-
MycoBoe paccessHHoe OB), paBHbI 95 °C.

VYenosust I'3H piist Torypckux HedTell HACTYMUIN B
anbb-ceHoMane, 91,6 maH iem Hazad. Ouaryu MHTEHCUB-
HOIt reHepaiuy HedTU JOKAIU3YIOTCSI B LIEHTPAIbHOIM
yacTy HIoposbCKoil MeraBIiagyHbl ¥ Ha C€BEPO-BOCTOY-
HOM 6opTY Aenpeccuu (cM. puc.4 A). B TypoHe — CaHTOHe,
HauuHas ¢ 86,5 maH nem Hazad (BpemMst popMUPOBaHUS
MUIATOBCKOV CBUTBI), TEDPUTOPHUS OUara yBeJIuuuBaeTcs,
0XBaTbIBas BCIO IIeHTPaIbHYI0 YyacTh Hiopombckoit mera-
BIIAIMHBI, PACTIPOCTPAHSISICH BA,O/Ib €€ BOCTOUHOTO 60pTa
Ha 10T. MaKCUMMaIbHbI TPOTPEB TOTYPCKUX OTIOKEHUI
Ha aToT nepuog, goctur 115 °C (cm. puc. 4 B). Bo Bpemst
(opmupoBaHMst TaHbKMHCKOW CBUTBI, 61,7 MJIH Jiem Ha-
3a0, reHepauysi HedTel MPOUCKXOAUT IPAKTUYECKM BO
BCe 06/1aCTY pacpoCTpaHeHMsI TOTYPCKUX OTIOKEHMUIA,
3a MCKITIOUeHYeM HeOOJTbIIIOTO yUacTKa B I0TO-3ara HO
4acTy TEPPUTOPUM KcciiefoBanysl. MakcuMaibHble U30-
TepmMbl 115 °C okoHTYpMBalOT HanuMpio I1010a1b, BOC-
TOUHbI 60pT TaMpanCcKoil BIafiuHbl, 30Hy COUIeHEHMS
ceBepHOTO 60pTa MeraBmaguHbl 1 CpeaHeBaCIOTaHCKOTO
merasaiia (cM. puc. 4 C).

Bo Bpems MakcuMManabHOIO IPOTpeBa 0OCamOUYHONM
Tomnn, 37,6 maH sem Hazad, '3H 3aHuMaeT BCIO Teppu-
TOPUIO PacCIpoCTpaHeHUs] TOTYPCKOW CBUTBHI. Makcu-
MaJibHbIe TIaJie0TeMITepaTypsl JocTuraoT 6onee 130 °C
(cMm. puc. 4 D). Ha pybeske HeoreHOBOTO Tiepuopa (24 miH
Jlem Ha3ad) TajeoTeMIepaTypbl HAUMHAIOT CHIKATHCS, a
Ha 10Te ¥ I0T0-BOCTOKe HeOOIbIIINE IT0 TIOMIAAY YIaCTKI
BeIxogsT u3 I'3H (cm. puc. 4 E).

K Hactosiemy BpeMeHM OCThIBaHME OCAIOUYHOI
TOJILIM, CBSI3aHHOE C M3MeHeHMeM KIMMaTUYeCKUX yc-
JIOBMII B ONUrOLieHe, NIpojospkaeTrcs. MakcuMmasbHble
TeMITepaTypbl B TOI'YPCKO CBUTE MOHU3MINCH A0 115-
120 °C. Pacmypuiach U 30Ha OTCyTCTBUS yoioBuit I'3H
Ha I0ro-BOCTOKe (CM. puc. 4 F).

[TyreM MHTepIONSLMM pPacyeTHOTO MoKasaTens: R
IIOCTPOeHa cxemMaTuyeckasi KapTa pacnpeneneHust om-
HOCUMENbHOU  NJIOMHOCMU  Pecypcog 2eHepupo8aHHbIX
mozypckux Hegmelti (puc. 5 A). PesynbTathl patioHuposa-
Hus Hioponbckoii MezasnaduHsl N0 na0MHOCMU pecypcos
C1aHUes8otl (AKKYMYAUPOBAHHOIL in Situ) mozypckoti Hehmu
MpUBeAeHbI Ha puc. 5 B. CxemaTuyeckast Kapra pacripe-
JeJIeHMs] TUIOTHOCTY PeCypCoB TOTYPCKUX HedTeil, Kak
U MOUIeyIolMe KapThl U CXeMbl IVIOTHOCTU PeCypCoB,
MIPEJICTaB/SIIOT COO0V pacrpeieseHus] 0MHOCUMEeIbHOL
IJIOTHOCTM PECcypcoB TreHepupoBaHHOM HedTu. 3mech
(cm.puc.3A,4A) 10, OTHOCUTENIBHON TUIOTHOCTBIO
pecypcoB TIOHMMAaeTcs ciepayioiiee. Ecam Ha ydacTke
ckB. Hammbsi-3 (Ha-3) IJIOTHOCTb pecypcoB OlieHeHa B
120 yci. en., a Ha yuacTke ckB. Hionmbruackas-1 (Hiwo-1) —
60 yci1. ef., TO 3TO 3HAUUT, UTO Ha ITIePBOM y4acTKe IIpOor-
HO3MpyeMasi INIOTHOCTD B 2 pa3a 60J1bllie, YeM IJIOTHOCTh
pecypcoB Ha BTOPOM y4JacTKe (OTHOIIeHue 2:1).

B 30HY HaMOOMBIIMX 3HAYEHUI TUIOTHOCTY TeHepy-
POBaAHHBIX TOTYPCKMX HedTeil monagaet ®ecTUBaTbHbIN
BaJl, TOe 3aJIeXM B HMKHEIOPCKOM U Tajieo3oiickoM HI'K
YK€ OTKPBITHI (CM. puc. 5 A). [TasieoremMiiepaTypbl, COOT-
BETCTBYIOIIVE HIsKHEN 30He razoobpasoBanus (130 °C u
BbIIlIe), TTOATBEePXKIAI0T (a30Boe COCTOSIHUE HIUKHEIp-
CKOJi ra30KOHIeHcaTHO 3anexxu Ha CeBepo-DecTuBab-
HOM MeCTOPOXXIEeHUMN.

Bricokasi MIOTHOCTE PECypCcoB CJIAHLIEBOV TOTYp-
CKOJi HedTM XapaKTepHa IJIST CTPYKTYpPbl B BOCTOYHOI
YacTU CEBEPHOTO Bpesa Aernpeccuut. BbicokMmu nepceriex-
TUBAMMU 110 IVIOTHOCTY PeCypCcoB 06/1aaloT CTPYKTYPhI B
LIeHTpaJbHOM 4YacTy HIOponbCKOil MeraBlaguHbI UM Ha
ceBepHOM 60pTYy TaMpacKoit BaayHbI (CM. puc. 5 B).

PeKOHCTPYKIMM TepMUUYECKO UCTOPUU OGAKEHOB-
CKOJi CBUTBHI U palioHupoBaHue Hioponbckoii me-
raBMaAVHbI 10 MIOTHOCTU PECYPCOB Ga’KEHOBCKOI
cinaHneBoit HedTn

B Mogmensx 39 CKBaXXMH [JisI ITIepPeIOMHBIX 3TaroB
reoIOTMYEeCKOr0 BpeMeHY BOCCTaHOBJIeHa TepMUIecKast
McTopus 6aKeHOBCKMX OTVIOKeHMIi. Ha 9T oTpesku Bpe-
MeHM ITyTeM MHTePIOoJSIIIUY TeoTeMIIepaTyp B pa3pe3ax
CKBaKMH TTOCTPOEHbI cXeMaTuuecKue KapThl pacripee-
JieHUs TeoTemiepatyp (puc. 6). Ilo reoreMmnepaTypHOMY
KPUTEPUIO BbIAEIEHbI NA1e00uazu UHMeHCUBHOl 2eHepd-
yuu 6axceHosckux Hegpmeti. C y4€TOM TOTO, UYTO PACCESTH-
Hoe OB 6a’keHOBCKO¥ CBUTbI OTHOCUTCSI K CATIPOIIESIEBOMY
TUITY, IOPOTOBAsI TeEMIIEpaTypa, OIpPeNesoasi FPaHnLLy
ouara reHepauuy Hedreii, mpuHsTa paBHoit 85 °C.

[TepBble ouaru reHepanyuy O6a>keHOBCKONM HepTU
nosIBUIMCh 91,6 MJTH JieT Hasa[ (KoHel, (GopMUpOBaHNS
TOKYPCKOM CBUTBI) B IOKHONM 4actu Kynan-Uraiickoi
BIaAVHBI, B BOCTOYHBIX 4acTaX PecTMBaJIbHOrO Baia U
Tampanckoii BIIaAMHBI, B 30HaX COYJIEHEHUs Aerpec-
CUY C 06PaMJISIIOIIIMU TIOTIOKUTETbHBIMU CTPYKTYpPaMM
(cMm. puc. 6 A). Uepes 5 MJH JieT (KoHeL, GOPMUPOBAHUS
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- FORMATION AND LOCATION OF OIL AND GAS POOLS

Puc. 4. Cxematnyeckue KapTbl pacrnpeaeneHuns reoteMnepatyp 1 NoAOXKEeHUA 04aroB reHepaLLmMm Torypckux Hedren Hioponbckoi
MeraBnaauHbl (c ucnonbaoBaHmem [19]) mmnnunoHsbl net Hasag, (A—E) n B coBpemeHHoMm paspese (F)
Fig. 4. Sketch maps of geo-temperatures and source kitchens’ sites of Togur oil within Nyurol mega-depression (using [19])

million years ago (A—E) and in modern section (F)
=

A ANEA

Bospact, maH net: A — 91,6; B — 86,5; C— 61,7, D — 37,6; E — 24.
OcTanbHble yca. 0603HaYeHua CM. Ha puc. 3

Age, Ma: A —91,6; B —86,5;C— 61,7, D — 37,6; E — 24.

For legend see fig. 3
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Puc. 5. CxemaTuueckas KapTa pacnpeaesneHua OTHOCUTENbHOM NAOTHOCTU PecypcoB reHepuMpPOBaHHbIX TOMYPCKUX HedTel (A)
M CXema paloHMPOBaHMA CNaHLLEBOW HePTEHOCHOCTU TOTYPCKOM CBUTLI (B) HiopoibcKoi meraBnaguHbl

Fig. 5. Distribution scheme of relative resource density of generate Togur oil (A) zoning scheme of shale oil content of Togur suite (B)

within Nyurol mega-depression

[
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OcTanbHble ycn. 0603HaueHusa cm. Ha puc. 3

For legend see fig. 3
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1 — V30/NMHUK 3HAYEeHUI NoKasaTens R, yci. ea.; paiioHbl (2—5) (Homep paHXMPOBaAHUA NO CTeNeHW NepcnekTUBHOCTU, AMana3oH
3HauyeHuit R): 2 — 110-130, 3 — 90-110,4 — 70-110, 5 — 50-110, 6 — 40-90; 7 — rpaHuLLbl PaliOHOB.

1 — isolines of vitrinite reflectance values, c. u.; zones (2—5) (ranking number by extent of land prospect, range of vitrinite reflectance
values): 2 — 110-130, 3 — 90-110,4 — 70-110, 5 — 50-110; 6 — 40-90; 7 —boundaries of zones.

MITaTOBCKOI CBUTHI) OUaru 00beAVTHWINCH, OXBATHB IIeH-
TPaJbHYI0 M BOCTOUHYIO YaCTy MCCIIeLyeMOil TeppuUTo-
puu (cM. puc. 6 B). B Teuenne nocrenyrommx 25 MiIH et
(koHel GOpMMUPOBAHMS TaHbKMHCKO CBUTHI) MPOIOI-
skajach «paboTa» 0UaroB, YBEIMUMBANIACh UX TUIOIIAIb
(cMm. puc. 6 C). OcamouHast Tojiia 6blIa MaKCMMAaIbHO
rporpeta 37,6 MJIH JieT Ha3af, npy GOpMUPOBAHUN Ue-
raHCcKoi cBuUTHI (cM. puc. 6 D). Koner (opmupoBaHus
HEeKpacoBCKOM CBUTHI (cM. puc. 6 E) cooTBeTCTBYyeT Ha-
Jasry OXJIaKIeHMsI 0CaJOYHOr0 pa3pesa, BbI3BAaHHOTIO U3-
MeHEeHMeM KIMMaTUYeCKNX YCIOBMI B OIUTOLeHe, KOTO-
poe MPOJ0JDKaeTCs U B HacTosIee BpeMs (CM. puc. 6 F).

CxemMaTuyeckasl KapTa pacrapeneneHusi OMmHoCU-
mMeJibHOll  NJIOMHOCMU  Pecypcos8 2eHepuposamHsix 0a-
HEHOBCKUX Hegmell TIOCTpOEHA ITyTeM WMHTEePIOISIINA
pacueTHOTO nokasatens R (puc. 7 A). PesynbraTsl patio-
HupogaHust Hiopoabckoti Mezagnadutsl no nJ1omHocmu pe-
CypCo8 Cnamyesoli (aKKyMyauposaHHoli in situ) 6arceHos-
cKoli He¢pmu TIpUBeieHbI Ha puc. 7 B.

Haubosee nepcrieKTMBHBIMU 3eMJISIMU TEPPUTOPUN
MCCIeIOBAHNI Ha CTaHIEBYI0 HePTh OasKeHOBCKOI CBU-
ThI SIBJISIIOTCS KOOKHBIE yacTu KynaH-Uraiickoil BriagyHbl

u @ecTuBanbHOrO Basa, TaMmpazackas BraanHa 1 obpam-
JITIONIMe BOCTOUHYIO YacTh HIOpO/IbCKOJ MeraBnaguHbI
TIOJIOKUTENIbHBIE CTPYKTYPHI. 3[1eCh HAOMIOmaeTCs Mak-
CcUMaJsibHasl TIOTHOCTb PeCcypcoB reHepMpOBaHHBIX Oa-
’KeHOBCKMX HedTeii. B ceBepHOIi 4acTu TeppUTOPUH, I]Ie
paspabarbiBaetcst KOskHO-UYepeMIilaHCKOe MEeCTOPOXKAE-
Hue HedT™u (CM.puc.3A), oTMeuaeTcs IIOBbIIIEHHAS
TUIOTHOCTb PECYPCOB 6aXKEHOBCKUX HeTE.

LleHTpanbHasi 4acTb IEIPECCUM C BbISIBJIEHHbBIMU
oJyaraMyu MHTEHCUBHOJ TeHepaluy 6askeHOBCKMX Hed-
Teil cnabo msyveHa mIyb6okuM OypeHmeM. CeBepHast
yacTtb TaMpanCKoil BIIaguHBI U OKHAS 4acTb KynmaH-
HWraiickoit BIagyHbI MOTYT OBITh PEKOMEHIOBAHBI JJISI
ITOCTAHOBKM I'e0JI0Or0-pa3BeJOuHbIX paboT Ha CilaHIle-
BYI0 He(pTh 6a3keHOBCKO¥ CBUTHI.

Oo6uIast xapakTepucTrKa HeTerasoHOCHOCTH U Tell-
JIOBOTO 1TOJIsI YCTh-ThIMCKOJ MeraBHaaiHbI

B Yerp-ThiMckoM HedTera3oHOCHOM paitoHe Bblie-
nsroTes cnenytonie HI'K: maneosoiickuii ¢ HedTeraso-
HOCHBIM TOPM30OHTOM 30HBI KOHTAKTa; HVDKHEIOPCKUI
(reTTaHr-paHHETOAPCKUI, TIO3AHETOAP-aaleHCKII);
cpenHeIopckuii (6aitoc-6aTCKMit); BepXHEIOPCKUit (KeJ-
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Puc. 6. CxemaTunyeckune KapTbl pacrnpesesnieHna reotemnepa

P Y MONOXKEHMSA 04aroB reHepaumn 6a>keHOBCKUX HedTel
HioposibcKoi meragnagmHbl (C ucnonb3oBaHnem [22]) munanoHbl neT Hasag, (A—E) u B coBpemeHHoM paspese (F)

Fig. 6. Sketch maps of geo-temperatures and source kitchens’ sites of Bazhenov oil within Nyurol mega-depression (using [22])

million years ago(A—E) and in modern section (F)

-
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Bospact, maH net: A — 91,6; B — 86,5; C — 61,7, D — 37,6; E — 24.

OcTanbHble ycn. 0603HaYeHna CM. Ha puc. 3

Age, Ma: A —91,6; B — 86,5;C— 61,7, D — 37,6; E — 24.
L For legend see fig. 3 y
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Puc. 7. Cxematuueckas KapTa pacnpefeneHna OTHOCUTE/IbHOM NNOTHOCTY PECYPCOB reHepupoBaHHbIx baxeHoBCKkUX HedTel (A)
M CXema palnoHMPOBaHMA CNaHLLEBON HedTeHOCHOCTH BaxkeHOBCKOW cBUTHI (B) HioponbcKoi meraBnaguHbl

Fig. 7. Distribution scheme of relative resource density of generate Bazhenov oil (A) zoning scheme of shale oil content of Bazhenov suite (B)

within Nyurol mega-depression
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OctanbHble ycn. 0603HaYeHusa cM. Ha puc. 3

For legend see fig. 3

1 — W30/NIMHWM 3HAYeHUIA NoKa3aTens R, yc/. ed.; paioHbl (2—7) (HOMep PaHKMPOBaHMA MO CTeMeHU NepcnekTUBHOCTM, AMana3oH
3HaueHmit R): 2 — 80-100, 3 — 80-90, 4 — 70-80, 5 — 60-70, 6 — 40-60, 7 — 30-60; 8 —

rpaHu1Lbl paiioHOB.

1 — isolines of vitrinite reflectance values, c. u.; zones (2—-7) (ranking number by extent of land prospect, range of vitrinite reflectance
values): 2 — 80-100, 3 — 80-90, 4 — 70-80, 5 — 60-70, 6 — 40-60; 7 — 30—60; 8 — boundaries of zones.

JIOBEM-BOJKCKUIT) Y MeJIOBOV (HEOKOMCKMIA). 3ayiexu
VB B OCHOBHOM CBS3aHBbI C JOIOPCKUM (T1a7I€030/ICKUM),
cpefiHe-, BEPXHEIOPCKUMM U MEJIOBbIM KOMILIEKCaMU
(puc. 8 A; Tabmn. 4).

OcHOBHOIT He(TereHepUPYIOLIEH TOMIIEN IJIT HIDK-
HewpcKkoro u morwpckoro HIK siBisieTcss HUOKHepCKast
mozypckas ceuma c paccessHHbIM OB rymycoBo-carporie-
sieBoro tmna [27]. TonmmHbl TOTypCKOii CBUTHI LOCTUTA-
10T 50 M, KoHeHTpauus C,,, — 5 %, KarareHeTHYecKast
rpeo6pa3oBaHHOCTL paccessHHOro OB — Ha ypoBHe
rpagauuii MK] — MK,, 4To ompefenseT pernoHaabHbIit
reHepalVOHHBIM NOTeHLMal CBUTHI. Torypckas cBuTa
KaptupyeTcs [12] B LeHTPaIbHBIX ¥ BOCTOYHBIX YaCTIX
MeraBIaiMHbI, @ TAKKe 3a/IMBO0OOPA3HO — B CEBEPHOI U
I0r0-BOCTOYHOI yacTsix IlapabebcKoro MeraBbICTyTIa U
03epoo6pasHo — B I03KHOI yacTy CeBepo-ITapabenbcKoit
MeraMOHOK/IMHAIM (CM. puc. 8 A).

B 3amagHOil 4acTM TeppUTOPUM K BEePXHEIPCKO
HepTeMaTepPUHCKOI CBUTE OTHOCUTCS OAMCEHOBCKAS CBU-
ma, Ha BOCTOKe ee BO3PAaCTHOI aHaIoT — MAapbsiHO8CKASL.
Meskny rpaHULIAMM pacIpPOCTpaHEeHUS 3TUX CBUT BbIfie-
JIIETCST 30HA C NepeXOOHbIMU YCI08UIMU ceduMeHmayuul

u kamaczexe3a. Ilo reHesucy paccesHHoro OB BepxHewop-
ckve HedTermpou3BOAMIINE TTOPOAbI B IIpeAesax BIIa-
JIVHBI MMEIOT 30HalbHOe cTpoeHue [12]. 3nauenus C,,
BapbupYIOT OoT 9-12 % B 30He pacrmpocTpaHeHus Haxke-
HOBCKOJI CBUTBI B 3allafHOV 4acTM MeraBIaJuHbI (ca-
nporeneBoe paccesHHoe OB), ocTerneHHo yMeHbIIasiCh
o 6—-8 % B mepexonHoli 30He (paccesiHHOoe OB cMeniaH-
HOTO TUIIA), ¥ JOCTUTalT 2-3 % B MOPOZax MapbsiHOB-
CKOJi CBUTBI B BOCTOYHOV 4acCTy Jemnpeccun (ICeBIory-
mycoBoe paccesiHHOe OB). DT OTIOKeHUS SIBJISIIOTCS
OCHOBHOJ1 HepTereHepUpyIIeil TOMIIEN AJisT MEJIOBOTO
u BepxHeropckoro HI'K.

Ha puc. 8 B npuBeneHa cxema pacripefesieHus pac-
YeTHbIX 3HAUEHWUIl NJI0MHOCMU Menuoeoz0 nomoka oc-
HOBAHUS 0CA00UH020 Uex/id, TIOCTPOEHHasI ITyTeM MHTep-
MOMSILVM 3HAYEHUI TerIOBOTO TOTOKA, MOTYyYeHHOTO
pelieHMeM O6GPAaTHONM 3amayu TEOTEPMUM B MOJIENSIX
pacmpoctpanenust Teria 10 rmy6oKMux CKBaKMH. B kaue-
CTBe HAOMIOAEHHBIX 3HAYEHMIT MCIIOTb30BaHbI IIACTO-
BbIe TEMITePATyphl, 3aMepPeHHbIe MPU UCIBITAHUM CKBa-
SKUH (Tab1. 5), v majeoTeMIepaTypbl, OlpeieJieHHbIE 110
OTpaskaTeIbHOM CIIOCOOHOCTY BUTPUHNUTA (TAOII. 6).

FTEQTIOTVA /Y 63

HEDTU W FASA \UJ



- FORMATION AND LOCATION OF OIL AND GAS POOLS

Puc. 8. Cxembl HedTerasoHOCHOCTU YCTb-TbIMCKOM MeraBnaamHbl M CTPYKTYp ee obpaManeHunn Ha TeKTOHMYeCKo ocHose [12] (A)
W pacnpeaeneHns 3HadyeHuit NIOTHOCTM TENIOBOTO MOTOKA U3 OCHOBAHWA 0CaA04HOro paspesa (B)
Fig. 8. Hydrocarbon potential schemes of Ust-Tyma megadepression and its framing structure on tectonic base [12] (A)
and distribution of heat flow density from sedimentary base (B)
-
A - '.{-',.\5 nil?!nb— L 50 kM
3 KapamuHCKMA
L r_aaan/ !

® 710

N N,

\.;__,5 e 6 27 L 'fs

1 — mecTopoxaeHua: a — HedTAHOE, b — rasokoHAeHCcaTHOe, C — ra30BOe; FPaHULbl TEKTOHUYECKMX 31eMeHTOB (2, 3): 2 — | nopagka,

3 — |l nopAAKa M YC/I0BHbIN HOMEpP CTPYKTYpbl; 4 — nUccaefyeman nNpeacTaBUTe/IbHaA CKBaXKMHa U ee YCI0BHbIM HOMep; rPaHULbl pac-
npoctpaHeHus (5-7): 5 — 6aXKeHOBCKOM CBUTbI U OTIOXKEHUI «NEPEXoAHOM 30HbI», 6 — OTNIOKEHUN «NepexofHON 30HbI» U MapbAHOB-
CKOW CBUTbI, 7 — TOTYPCKUX OT/IOXKEHWIA; 8 — YC/I0BHbI HOMEP MecTOpOXKAeHUA (6 — CHexHoe); 9 — U30IMHUMN 3HAYEHWI pacyeTHOM
NAOTHOCTM TEM/I0BOrO NOTOKa, MBT/M.

CTpyKTypbl Il nopaaka: 1 — Herotckuii mesonporu6, 2 — MbIXXUHCKKUIA Me30npormb, 3 —3aiKkuMHCKan mesoceaioBMHa, 4 — CamnaTckuit
mesonpornb, 5 — KapamunHckas mesoceanoBmnHa

1 — fields: a — oil, b — condensate; c — gas; boundaries of tectonic elements (2, 3): 2 — | order, 3 — Il order and reference number of
the structure; 4 — investigated representative well and its reference number; boundaries of (5-7): 5 — Bazhenov suite and “junctional
zone” deposits, 6 — “junctional zone” deposits and Maryanovskaya suite, 7 —Togur deposits; 8 — reference number of the field (6 —
Snezhnoye); 9 — isolines of calculated heat flow density, mW/m’.

Il Order structures: 1 — Negotsky meso-deflection, 2 — Pyzhinsky meso-deflection, 3 — Zaykinskaya meso-saddle, 4 — Sampat meso-

L deflection, 5 — Karaminskaya meso-saddle

J

PeKOHCTPYKLIUM TePMUUECKO UCTOPUU TOTYPCKOI
CBUTbI U paiiouupoBaHue YcTb-ThIMCKOII Mera-
BIIAIVMHBI IO TUIOTHOCTHM PECyPCOB TOTYPCKOI C/IaH-
1eBoit HeTU

Ha cnenyroiem mare mcciaemoBanuii gjst 10 mepe-
JIOMHBIX 3TallOB TeO0JIOTMYECKOr0 BpeMeHU B MOZEssix
BOCCTAHOBJIEHA TepMuueckas MCTOPUS TOTYPCKUX OT-
JokeHMt. Ha 9T OTpe3ku BpeMeHU ITyTeM MHTEePIIO-
JIALMY TeoTeMIlepaTyp B pa3pe3ax CKBaKMH MOCTPOEHbI
cxeMaTuueckue KapThl paclpeeneHnsi reoTeMIieparTyp.
[To reoTeMIiepaTypHOMY KPUTEPUIO 8bldeeHbl NAE00UA-
2U UHMEHCUBHOLI 2eHepayuu mozypckux Hegmeii (puc. 9).
[MpuHSTO, YTO TOPOTOBBIE TeMIlepaTypbl, OMpeIessio-
IIye TpaHuIly ovara reHepaiuy HedTU MOPOJAMU TO-
TYPCKOVI CBUTHI (TymycoBoe paccesiHHoe OB), cocraBiisi-
1ot 95 °C.

91,6 maH nem Hazao (KoHel GOPMUPOBAHUS TTOKYP-
CKOVI CBUTBI) OYAaru MHTEHCUBHOI reHepanuyu HedTU B
TOIYpPCKOJl CBUTe ele He «paboTamy». MakcumaibHast
reoTeMIiepatypa B Ipefenax 30HbI PaCIpOCTPaHEHUS
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TIOPOJ, TOTYPCKO¥ CBUTHI He TipeBbIiaeT 92 °C. 86,5 miH
Jlem Ha3zao odaru mpu Temriepatype ot 95 no 100 °C pac-
MpOCTpaHeHbl MPaKTUUeCKM TMOBCEMEeCTHO, 3a MCKIIIO-
yenneM CeBepo-ITapabenbckoii MOHOKIMHAMM U [Tapa-
0eJIbCKOr0 MeraBbICTyIIa (CM. puc. 9 A). 73,2 MaH Hazad
(xoHel, (GOpMMPOBAHUS CIABIOPOMCKON CBUTBI) MPU
Temmepatype ot 95 mo 105 °C ouaru meiicTBYIOT B Ipe-
Jlefiax BCeil 30HbI paclpoCTpaHeHMSI MOPOJ, TOTyPCKOii
CBUTBI. 61,7 M/IH Jlem HA3ad TeMIlepaTypa OuaroB Bapby-
pyet ot 95 go 110 °C (cm. puc. 9 B). 41,7 man nem Hazao
(koHel hOpMUPOBAHUS JTIOJIMHBOPCKOI CBUTBI) OYaryu
reHepauuy OeiCTBYIOT IIpU TemiepaType oT 95 °C, nasxke
npesbimas 115 °C.

37,6 maH lem Ha3ad (BpeMsi MaKCMMaJIbHOTO Ipo-
rpeBa 0Ca0YHOJ TOJIIM) TeMIlepaTypbl 0UaroB COCTaB-
nstoT ot 95 °C mo 120 °C (em. puc. 9 C). 32,3 maH siem
Hazao (koHel GOPMUPOBAHMS UETAHCKOI CBUTHI) OUaru
IejicTBYIOT Tpu Temmepartype ot 95 go 110 °C (cm. puc.
9 D). 4,71 mnx.iem Hazad (KOHeL, MUOL[EHOBOTO BpeMeH!)
ouaru «paboraioT» mpu Temrieparype or 95 mo 110 °C,
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Tabnuua 4. XapaKkTeprCTMKa MecTopoXKaeHui YB B npeaenax YcTb-TbIMCKOWM MeraBnaZuHbl U CTPYKTYp ee obpamneHums

Table 4. Characteristics of HC fields within the Ust-Tyma mega-depression and adjacent structures

MecTtopoxaeHue Homep (cm. puc. 8 A) HIK ®dazoBoe cocTosiHNE Topu30HT (nnacT)
Menosoi HedTb b1, Big
Kunes-EraHckoe 1
BepxHetopckuit " 10,
n " I'O‘ll
AcHoe 2
Lotopckuit " HIT3K (M)
[goiiHoe 3 BepXHeopCKuii " t0;?
lypapuHckoe 4 Menosoit HedrerasokoHaeHcat b1 Byo
" Hedtb, ras A, b, B
CobonunHoe 5 o
BepXHetopcKuii a30KOHAeHcaT o3
CHeXHoe 6 " HedTb, rasokoHaeHcaT t0,, 03, 10,7
CeBepo-CuUnbrmHckoe 7 " fas ceoboanbii, 10,
KoHAeHcaT
VeTb-CHAbIMHCKOE 3 BerHEIOpCKVIVIv a3 cBO6OAHbIN, 0, + 10,
+ CpeaHepcKui KoHAeHcaT
CpepHe-CunbrmHckoe 9 To e " 10, + 10,
BepxHetopckuii HedTb pasrasmpoBaHHas t0;
Ykanosckoe 10 a3, KoHAeHcaT, HedTb HIT3K (M)
Jotopckuit
Hedtb Pz
lonosHoe 11 BepxHetopckuit ! 10,
HuKkonbckoe 12 " " 10,
BypaHoBcKkoe 13 " " 10,

13 30HBI OUaroB BbIIIeN yuacTok CeBepo-ITapabenbcKoit
MOHOKIMHAMN. 1,64 MaH iem Ha3ad (KOHeLl TIMOLeHO-
BOI'O BpeMeHM) TeMIlepaTypbl B o4yarax BapbMUpYIOT OT
95 °C mo He3HauuTeNbHO BhIIIe 105 °C, 13 30HbI OYAroB
TIOC/IeIOBATeIbHO BBIXOAUT M y4YacCTOK IlapabenbcKoro
merasbICTyIIa (CM. puc. 9 E).

Ouary reHepaiuy TOTypCKuX HedTei MpoaoIKaoT
[Ie/iCTBOBATb U B COBPEMEHHOM paspe3e TIPU TemIlepaTy-
pe ot 95 1o 105 °C, HO JuIIb B LIEHTPAJIbHON U CeBepo-
3aMaJHol YacTsIX MeraBmaguHbl (cM. puc. 9 F).

Ha puc.10 A npuBemeHa cxema pacrnpezeneHust
OMHOCUMENBHOU NJIOMHOCMU PeCcypco8 2eHepupOB8aHHbIX
mozypcKux Hegpmeti, IOCTPOEHHAS ITyTeM MHTEePIIOSIIAA
3HAUYeHMI IoKa3aTensl R [J1s1 pa3pe30B 1IeCcTy IpencTa-
BUTENbHBIX CKBAKMH, ITPOOYPEHHBIX B MOPOAAX TOTYD-
CKOJi CBUTBI. [IepCIrieKTMBHBIMY 3€eMJISIMU YCTh-TbIMCKOIM
MeraBIlaiMHbl Ha CIAHIEBYI0 TOTYPCKyI0 He(Tb SIBJISI-
eTCsT TIPaKTUUYeCKM BCST 06JIaCTh pacIpoCTpaHeHUsT TO-
rypcKoit cBuThl. HeckonbKko Gosee repcrieKTUBHA 30HA
COWwIeHeHMs LIeHTPaIbHON U I0r0-3aIlagHoi yacTei Mme-
raBraayHbl ¢ CeBepo-IlapabenbcKkoil MeraMmoOHOK/IMHA-
Jib10 (cM. puc. 10).

PeKOHCTPYKIMM TEPMUYECKOI MCTOPUM Oaske-
HOBCKOJ CBUTHI U palioHMpoBaHMe YCTb-ThBIMCKOM
MeraBHaAVHBbI N0 INIOTHOCTM PeCypCOB C/IaHLIEeBOM
HedpTH

B mopensix BocCcTaHOBJIEHA TepMuUueckass UCTOPUS
OaKEHOBCKMX OT/IOKEHUI M ee aHAJIOrOB Ha MOMEHTBI
Hauaja M 3aBepiieHust ¢hopmMupoBaHus cBUT. Ha atu
OTpe3KM BpeMeHM ITOCTPOEHbI CXeMaTuyecKye KapTbl
pacripenejieHusl TeoTemMIiepaTyp IyTeM MHTePIOSIUn
reoreMrepartyp B paspesax 10 ckBaxkuH. I[Io reoremre-
paTypHOMY KPUTEPUIO 8bldesieHbl NAIe0oudazu UHMeHCUs-
Holi 2eHepayuu 6axceHo8ckux Hegmeti (puc. 11). TIpuns-
ThI TIOPOTOBbIE TEMIIEPATYPbI, ONpeAessoliie TPaHUITY
ouara I'3H: 1151 mopop, 6askeHOBCKOi cBUTHI — 85 °C; me-
pexomHoit 30HbI — 90 °C; MapbsIHOBCKOI cBUTHI — 95 °C.

91,6 MaiH iem Ha3aod ovar reHepanyuu HehT B Gaske-
HOBCKOJi cBUTe ele He chopMUpoBacs. 86,5 MaH jem
Ha3ao oyar [eiicTBOBAI B 30He PacIipocTpaHeHus 6axe-
HOBCKO¥1 CBUTBI pu TeMItepaTtype 85-95 °C, B repexoji-
HoJi 30He — 90-95 °C, B 30He pacIIpoCTpaHEeHMs Maphsi-
HOBCKO¥ cBUTHI — 95 °C 1 BbiLIe (cM. puc. 11 A).

73,2 MaH Jlem Ha3ad odar HaO/ogancs B 0akKeHOB-
CKOIt cBUTe Tipu TemmepaType 85-95°C u 3aHMMAal
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Tabnuua 5. MnactoBble TemnepaTypbl, U3MepPEHHbIe NPU UCNbITaHUK TYBOKUX CKBAXKMH YCTb-TbIMCKOM MeraBnagmHbl
Table 5. Formation temperature measured during deep wells testing in the Ust-Tyma mega-depression

Homep
NHTepsan OTnoxeHna Mnacr, MpuToK, TemnepaTypa
CrBaxUHa CKBaKMHbI (rnybuHa), m (cBuTa) rOpU30oHT /eyt Tun Gntonpa nnacrtosas, °C
(cm. puc. 8 A) ! !
beperosas-1 2420-2409 TromeHcKan 10, 6,9 Boaa 83
napametpuye- bln "
cKas 2335-2325 BactoraHckan 10, 14,6 78
TpaccoBas-317 T317 2565-2569 " 10, 2,26 Boga + HedTb 92
CeHbKMH- 2764-2776 TiomeHcKas 10, 1,1 Boaa 95
cKkas-37 37 2629-2644 BactoraHcKkas 10, 5,0 ! 88
n
napameTtpuye- 2275-2285 T 100 " 78
apckas -
ckan 2292-2315 P
Tonnapog- Tol 2631-2639 | BacioraHckas 0, 4,11 " 97
CKaa-1
2920-2911
Teimckas-1 TiomeHcKan - 0,72 " 100
napameTtpuye- Tin 2905-2900
CKaa 2690-2680 " - 1,6 ! 89
2305-2318 Boga +
Konnawes-
cKas-7 K7 2304-2312 HayHakckas - 1,15 NnaeHKa HepTn 80
2298-2308
Beptonet- 8360 2620-2609 BactoraHckas 10, 4,38 Boaa 85
Han-360 2605-2588 " 10, 6,38 ! 84
2890-2873
TiomeHcKas 10, 1,52 " 107
2859-2835
Ycrb-TbimcKan-1 V-T1 2763-2777 " (o8 4,9 " 96
2685-2701 " 1O 8,1 ! 90
2538-2550 " 10, 9,8 ! 82
2623-2642 Maneosolickne 0,5 ! 119
CHexHan-133 CH133 2419-2433 HayHakckas 10, 0,24 Hedtb 102
2395-2404 " 10, 800 [EE] 95

MpumedaHue. JaHHble UCTIbITAHMI FYBOKMX CKBAXKMH M3yYeHbl U CBeAEHbI U3 MepPBUUHbIX «[les CKBaXMH», OTYETOB MO NOACYETY 3anacos, 13
OTYETOB OMEPATMBHOIO aHanM3a M 0606LEeHNA reonoro-reodusmyeckux matepumanos no Tomckon obnactn (matepuanbl Tomckoro dpuavana

®BY «TepputopuanbHblii GoHA reonormyeckoin MHdbopmauum no CHPO»).

MPaKTUUYECKN BCIO 30HY paclipoCTpaHeHMs CBUTHI, B Tie-
pexonHoil 30He — Tipu TeMmepatype 90-100 °C, B ma-
PBbsIHOBCKOJ cBuTe — 95-100 °C.

61,7 mnH iem Ha3aod B 6askeHOBCKOI CBUTE OUar «pa-
6oraym» npu temieparype 85-105 °C BO Bceil 30He ee
pacrpocTpaHeHus, B riepexogHoit 3oue — 90-105 °C, B
MapbsIHOBCKO# cBuTe — 95-110 °C (cm. puc. 11 B). 41,7
MJIH Jlem Ha3aod odyar B 6ayKeHOBCKOI CBUTE JeiiCTBOBA
ripu Temnepatype 85-110 °C, B mepexopHoii 30He — 90—
115 °C, B MapbsiHOBCKOI cBUTEe — 95-115 °C.

37,6 M1 1em Ha3ao, BO BpeMsI MaKCMMAaJIbHOTO TTPo-
rpeBa 0cafouHo¥ Tomy (cM. puc. 11 C), ouar B 6askeHOB-
CKOW CcBUTe neiicTBOBa/ mpu Temmeparype 85-110 °C,
B IIepexXOHOJ 30He Ha BCeli ee IUIOAaM — IpU TeMITe-
patype 90—-115 °C, B MapbsIHOBCKO# cBUTe — 95-115 °C.
32,3 mnn iem Hazad (cm. puc. 11 D) ouar B 6a5keHOBCKOI1
CBUTE [Ie/ICTBOBAJ BO BCeil 30He ee PACIIPOCTPaHEHMS
npu Ttemieparype 85-100 °C, B IepexomgHOli 30He —

90-105 °C, mocTeneHHO yMeHbIasiCh, B MapbsTHOBCKOIA
cBute — 95-105 °C. M3 30HbI 0Uara BbIXOOUT LIEHTPaJlb-
Hasl yacTh [laliAyrMHCKOrO MeraBana. 4,71 MaH jiem Ha-
3a0 ovar B GaKeHOBCKO/ CBUTE «paboTay» MpU TeMIle-
patypax 85-100 °C, B mepexomHoii 3oHe — 90—105 °C, B
MapbsIHOBCKO# cBUTe — 95-105 °C. 1,64 MnH nem Hazad
(cm. puc. 11 E) ouar B 6askeHOBCKO¥ CBUTE IEMCTBOBA
nipu Temitepatype 85-100 °C, 13 30HbBI OUara BBIXOIUT
yuacTok ITapabebCcKkoii MeraMoOHOKIMHAIN. B mepexom-
HOI1 30He ouar fericTBoBas npu Temmepatype 90-100 °C,
B MapbsIHOBCKOJ cBuTe — 95-100 °C.

Ouar MHTeHCUBHOI reHepauuy HedTU B CO8peMeEH-
HOM paspe3e 6GaxkeHOBCKOJ cBUTHI (cM.puc. 11 F) meii-
cTByeT mpu Temmepatype 85-95 °C, 3aHMMas 3amaj-
HYIO0 ¥ CeBEPHYIO YacTy 30HbI PaCIIPOCTPAaHEHUS] CBUTHI.
B mepexomHoii 30He ouar «paboTaeT» IIpU TeMITepaType
90-100 °C u noKkanusyeTcs: ceBepHee BepTroneTHOI MII0-
Iaau, B MapbsIHOBCKOI cBuTe — 95—-100 °C B mpemenax
IIpub-KapamuHCKOro MeraBsasia.
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Tabnauua 6. NManeotemnepatypbl, onpeaeneHHble no R° KepHa ry6oKMX CKBasKMH YCTb-TbIMCKOM MerasnaauHbl
Table 6. Paleo-temperature determined with core vitrinite reflectance (R°) in deep wells of the Ust-Tyma mega-depression

N, fny6uHa
YCn08HbIA HOMep onpeaeneHuns MNaneotemnepatypa
CKBaKnHa CKBaXXMHbI P OTnoXKeHusa, cBuTa R, % o patypa,
(runcomeTtpuueckasn
(cm. puc. 8 A)
npuBA3sKa), M
2351 BactoraHcKas 0,52 83
2390 " 0,64 98
2405 TromeHcKan 0,64 98
2410 " 0,64 98
beperosas-1 2449 " 0,64 98
napameTpuyeckas bln
2460 " 0,59 93
2542 " 0,61 95
2560 " 0,67 103
2570 " 0,62 97
2573 " 0,65 100
2610 baeHoBCKas 0,72 109
Kunes-EraHckasa-350 K-E350
2690 BactoraHcKkas 0,81 121
CeHbKUHCKaa-37 c37 2895 TromeHcKas 0,67 103
napameTpuyecKas n 3013 " 0,67 103
2590 KynomsunHckasn 0,64 99
TonnaposcKas-1 Tol
3217 TiomeHCcKas 0,73 111
2375 HayHakckas 0,62 96
KonnawescKkaa-7 K7
2705 TromeHcKasn 0,62 96
2622 HayHakckas 0,69 105
BeptonetHas-360 B360
2656 TiomeHCcKas 0,69 105

MpumeuaHue. R° onpegeneHa B nabopatopum reoxmmum HedptM u rasa WMHctuTyTa Hedrerasosoi reosormm u reodpusmkm CO PAH

(HoBocnbUpcCK).

Ha pwuc.10B mnpuBemeHa cxema pacopeneieHns
OMHOCUMEIBHOL  NJIOMHOCMU  Pecypco8 2eHepupO8aH-
HblX OaMeHO8CKUX He@mell, TIOCTPOEHHAsI ITyTEeM WH-
TeprHoJsIY 3HAaUeHMIi pacueTHOro Iokasares R ajist
paspe3oB 10 ckBakuMH. Hambosiee mnepcrneKTUBHBIMU
30HaMM Ha CJIaHIEeBYIO He(Th 6a’KeHOBCKOI CBUTHI SIB-
JISIOTCSI CeBepo-3amafHasi, ceBepHasi U I0TO-3amajgHast
yacTi YcTh-ThIMCKOJM MeraBIafiMHbI ¥ O0OpaMIISIIOIIe
ee CTPYKTypbl. MakcuMasibHas MPOTHO3UpyeMasi IJIO0T-
HOCTb PECYPCOB reHepMpPOBAHHBIX HeTelt KapTupyeTcs
B 30He cowieHeHMss CaMITaTCKOro Me3orporuoa, IMapa-
6enmbckoro MerasbicTyria 1 CeBepo-ITapabenbckoii Me-
raMOHOKJIMHAJIU, TaKKe B 30He cowieHeHUs HeroTckoro
Me3ormporuba, AJeKcaHAPOBCKOTO cBoma M KapaMuH-
CKOI1 Me30CeIOBUHBI.

0GcykaeHne pe3yIbTaTOB

Ha ocHOBe peKOHCTPYKIUY reoTepMUYeCcKoil UCTO-
puy HepTeMaTEPUHCKUX TOTYPCKUX U OGaKEHOBCKUX
OT/IO’KEHM, BbISIBJIEHMS M KapTUPOBaHUS I1aJle00uaroB
reHepauyy HedTM BBITIONIHEHO palioHupoBaHue Hio-
pOnbCKOi U YCTh-ThIMCKOI MeraBIajiiH M BbIJeeHbI
TepCIeKTUBHbIE 30HBI IJIs ITOMCKOB CIaHIIEeBOV HedTH
(aKKyMyIMpOBAaHHOIA in Situ) Ha IOr0-BOCTOKe 3araiHoi
Cubupmu.

B npedenax Hioponbckoli MezasnaduHsl U Cmpykmyp
ee obpamneHusi, meppumopuu Hegpmenpomvicios Tom-
cKoli obnacmu Hauboyee TEepPCIeKTUBHBIMY 3eMIISIMU
Ha CJIaHI[eBYI0 He(PTh HMKHEIOPCKOI TOTYPCKOI CBUTHI
SIBJISIIOTCSL 30Ha cowieHeHus KymaH-Uraiickoi Briagu-
HbI, IronbCcKko-Taso0BOro KymOJIOBUIHOTO MOMHSITUS U
CeBepo-MeXXOBCKOJ MeraMmOHOK/IMHAMN, 30Ha DecTu-
BaJIbHOTO Bajia M CeBepHbIil 60pT TaMpaacKoit BIamu-
HbI, @ TAK’)Ke BOCTOYHAsI YaCTb CEBEPHOIO Bpe3a Mera-
BITAJIMHBI (CM. PUC. 5).

VHTepec K CIaHIEBOM HePTU TOTYPCKO CBUTHI
Hioponbckoit mMeraBrnaavHbl OCHOBAH Ha ClIeAyHOIINX
IaHHbIX. CKBaXXMHOM YpmaHCKasi-11 BCKPBIT U eTallb-
HO M3y4yeH (KepH, KapoTaX, UCIBITAaHWUS) HMKHEKp-
CKO-TIaJIe030McKMit paspes 10 mryomusl 3104 m («/Ieno
cKkBaskuHbI», 1987). C uHTepBana nryoun 3027-3036 m
TMOJHST KepH, MpeACTaBJeHHbIVi aleBPUTUCTbIMU ap-
TMJUIUTAMMU C TOHKOCJIOMCTON TEKCTYPOIi, Tepexonsiy-
MU B aprWUINTBI TJIUTUAThIe C PAKOBUCTBIM M3JIOMOM,
OUTYMMHO3HBIMU. IT0 COBpEMEHHBIM IPEACTaBIEHNSIM,
B 9TOM MHTepBajie BCKPbITA TOTypcKasi cBUTa. Tak, mpu
UCTIBITaHUY MHTepBanga 2994-3054,5 M TomydyeH mpu-
TOK HedTH 8,5 M*/CyT, IJIACTOBasi TeMIlepaTypa COCTa-
Bwia 104 °C. Heo6xXoguMO OTMETUTh, UTO YpMaHCKOe
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Puc. 9. CxemaTnyeckue KapTbl pacrpeaesieHns reoTeMmnepaTtyp U NoN0XKEHUS 04aroB reHepaLumnm Torypckux Hedrel YcTb-ToiMcKoOM
MeraBnaauHbl (c ucnonbzosaHmem [17]) munnmoHbl net Hasag, (A—E) u B coBpemeHHom paspese (F)

Fig. 9. Sketch maps of geo-temperatures and source kitchens’ sites of Togur oil within Ust-Tyma mega-depression (using [17])
million years ago (A—E) and in modern section (F)

Bospacrt, maH net: A — 86,5; B — 61,7, C — 37,6; D — 32,3, E — 1,64.
OcTanbHble ycn. 0603Ha4YeHUa cM. Ha puc. 8

Age, Ma: A —86,5;B—61,7,C—37,6; D —32,3; E — 1,64.
For legend see fig. 8
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Puc. 10. Cxembl pacnpeseneHuns OTHOCUTENbHOM NNOTHOCTU PECYpPCOB reHepUPOBaHHbIX TOTYPCKUX (A) 1 6axkeHOBCKMX (B)

HedTen YcTb-ToIMCKOM MerasnaguHbl

Fig. 10. Distribution scheme of relative resource density of generate Togur (A) and Bazhenov (B) oil within Ust-Tyma mega-depression

For legend see fig. 8

3HaueHWs U30IMHMIA B BEANYMHE UHTErPasibHOrO nokasaTens R, yci. eq.
Ycn. 0603HayeHuMs cMm. Ha puc. 3

Isoline's values are shown in quantity of the integrated indicator R, c. u.

HedTera3oKOHJIEHCATHOe MEeCTOPOKAEHMe OToOpake-
HO Ha MPOTHO3HOI KapTe Ha IpaHulle paiioHa CpemgHUX
TIepCIIEKTHUB TIOVICKOB Ha CIAHIIEBYIO TOTYPCKYIO HedThb
(cMm. puc. 5).

B npepenax HioponbCKoii MeraBnagnHbI M CTPYKTYP
ee obpaMyieHMsI Hamboiee MepCIIeKTUBHONM Ha CIaHIe-
BYI0 He(Tb BEpXHEIOPCKOI 6aKeHOBCKOW CBUTHI SIBJIS-
eTcsl CyOImMpOTHAST 30HA, BKIIIOYAONIAST IOSKHbIE YaCTy
Kynan-Urarickoit BrnaguHbel ¥ DecTUBAIbHOTO Baja,
TamMpajicKyi0 BIIAJMHY ¥ OOpaMJISIONI/e€ BOCTOUHYIO
YacTb HIOpPONMbCKOI MeraBMaAuHbl TOMOXUTETbHbIE
CTPYKTYPHI (CM. puUC. 7).

B Hioponbckoit MeraBragyHe OeqiomKMHCKOe Mec-
TOpOXKIEHME (CM. pUC. 3 A; cM. TabJ1. 2), BCKpbIBIIIee Hed-
TeHOCHBIN II7IaCT B OaKeHOBCKO CBUTE, HAXOOMTCS, CO-
IJIaCHO CxeMe palioHMPOBAHMSI (CM. pUC. 7), HA TPaHUIIE
MPOTHO3HBIX 30H YMEPEHHBIX U MajbIX MePCIeKTUB Ha
C1aHIeByio HedTh. TaKkoii MPOTHO3 BITOJIHE COINIACYETCS
C TeM, 4yTO Ha DPeIIOIKMHCKOM MEeCTOPOXIEHNUY 3aIachl
1o tiacty O, olieHeHbl Kak BecbMa He3HauuTelbHbIe.

B npedenax Ycmo-TolmcKoli MezagnaduHsl u CmpyK-
myp ee obpamieHus,, TEPPUTOPUM TIepexona OT Hedre-
MMPOMBICJIOB  TOMCKO# 06/1acT¥ K C1a60M3yYeHHOMY
npaBobepexkpio O61M, B Hambosee MOTPYsKEeHHBIX Yac-
TSIX MeraBITaIMHbI, IOe KapTUPYeTCs TOTypcKasl CBUTA,
MepCIeKTUBHBIMM 3€MJIIMU Ha CJIAHIIEBYIO TOTYPCKYIO
HedTb, MMO-BUAVMOMY, SIBJISIETCS TTPAKTUUECKM BCST 00-
JIaCTh pacmpocTpaHeHus CBUTHI (cM. puc. 10 A). Heckomb-
KO 60s1ee epCrieKTMBHA 30Ha COWIeHeHNS IIeHTPaTbHO

1 10T0-3amnagHo¥ yacTeit YcTb-ThIMCKOI MeraBnaaHbl C
Ceepo-ITapabenbCcKoil MEraMOHOKIMHAJIBIO.

VuTepec K craHieBoit HedTU TOTYPCKOI CBUTHI
TOAKPeIUIIeTCsl wienyouumu gaHHbiMu. B 2013T. B
BocrouHo-IlaiimyrmHCKoii MeraBnaguHe (IIpaBobepeskbe
O6u) 3akOHYEeHO GypeHMe MmapaMeTpuueckoii cKB. Boc-
touHo-Ilalimyrnackas-1 (cm. puc. 1). CKBaXkmHa BCKPBI-
na paspes Ha mryouHy 4007 M, BKITIOUass MapbsTHOBCKYIO
CBUTY U IOPCKO-MeJIOBbIe BO3MOXKHO HedTerazoHOCHbIe
KOMIIJIEKCHI, @ Takke TOTYPCKYI0 CBUTY U BO3MOXKHO
He(TerasoHOCHbI I1aJe030JiCKMIi KOMIUIEKC C TOpPU-
30HTOM 30HbI KOHTaKTa (I'pubosa 1.C., Kapakunes B.B.
«OTuer 0 pe3ynbTaTax paboT Mo 06beKTY. BypeHue napa-
MeTPUYEeCKOV CKBaKMHBI BocTtouHo-Ilanigyruackasi-1»,
OAO «HIII, «Henpa», Tomckl'eon®onp, 2014). Tak, u3
MHTEPBAJIOB I0PCKO-MEIOBBIX KO/UIEKTOPOB MO0 TPU-
TOKa He TOJyYeHO, MO0 IOMyvYeHa IUIacToBas BOIA,
peske — GuabTpaT 6ypoBOTO pacTBOpa, a B MHTEpBaje
MapbsIHOBCKOM CBUTHI MpPOsIBIeHMIT YB He ycTaHOBIJIe-
HO, TOTZA KaK 13 MHTePBaja TOTYPCKUX OTI0KEHMUIA, IpU
omcymcmeuu omkpsimoti nopucmocmu 1o I'MC, nony4yex
6GypOBO¥1 PacTBOP CO CIefAaMu 1 3armaxom HedTH, a U3 Je-
3VHTErPUPOBAHHBIX TIOPOJ, TOIOPCKUX OTIOKEHMIT — OY-
POBOJI PacTBOP CO CryCTKamMu He(hTH.

B Verb-ThIMCKOM MeraBmafyuHe K Haubosee mep-
CIIeKTMBHBIM 3eMJIIM Ha C/IaHIeBylo HedTb GaskeHOB-
CKO¥1 CBUTBI MOKHO OTHECTY 30HY TPOITHOTO COWJIEHEeHUSI
CamrmaTckoro me3somporuba, ITapabGenbcKOro MeraBbl-
cryna, CeBepo-ITlapabenbCcKkoii MeraMOHOKIMHAIMU U
30HYy TPOITHOTO cowieHeHus] Herorckoro mesomnporuoba,
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Puc. 11. CxemaTnyeckume KapTbl pacrnpegeneHnsa reotemnepaTtyp 1 NosaoXKeHna o4aros reHepaLmmn baxeHOBCKUX HedTein

YcTb-ToIMCKOM MeraBnaZmHbl (C ucnonb3oBaHnem [16]) muaanoHsl net Hasag, (A—E) n B coBpemeHHOM paspese (F)

Fig. 11. Sketch maps of geo-temperatures and source kitchens’ sites of Bazhenov oil within Ust-Tyma mega-depression

(using [16]) million years ago (A—E) and in modern section (F)

Ne 1, 2016

OcTanbHble ycn. 0603HayeHna CM. Ha puc. 8

Age, Ma: A —86,5; B —61,7,C—37,6; D — 32,3, E — 1,64.
For legend see fig. 8
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AJsiekcaHAPOBCKOroO cBoAa, KapaMmHCKOM Me30CenIoBI-
HbI (cM. puc. 10 B).

[MoaTBepskAeHeM MPOrHO3a BBICOKMX TMePCIeKTUB
JIOKaJIM30BaHHOV 30HbI CaMIaTCKUii Me30Iporudo —

HOTO PajiOHMPOBaHMSI Ha CJIAHIIEBYIO HedTh HIOpOMbCKoit
” YcTb-ThIMCKOJ MeraBITaiyH, 3aMETHO OTIMYAIOIINXCS
10 COBPEMEHHOMY CTPYKTYpPHO-TEKTOHMYECKOMY OOJIM-
Ky, CeOVMEHTAl'OHHOW WCTOPUM U NOUPOIUTUUECKOMY

[MapaGenbckuii MeraBbicTynn — CeBepo-IlapaGenbcKas
MeraMOHOK/IMHAJIb SIBJISIETCS TO, 4TO B 2014 1. B nipepe-
s1ax CHE;KHOTO MEeCTOPOKAEHMSI (CM. puc. 8; cM. TabiI. 4)
kommnaHueii OO0 «Hopn Vimnepuan» B IBYX CKBOKMHAX,
MPOOYPEeHHBIX B OasKEHOBCKOJ CBUTE, B IMOPOAAX KOTO-
poJi IPOHUIAEMOCTh OTCYTCTBYET, MOMyUYeHbl MPUTOKU
HedT oxono 2 1/cyT [11]. B aTuX ABYX HaKJIOHHO Ha-
MpaBJIEHHbIX CKBaXKMHAX, TPOOYPEHHBIX paHee, UCIT0Jb-
30BaHa TEXHOJIOTMSI TMApOpaspbiBa IUIacTa Ha HU3KO-
MPOHUIIA€MbBIX KOJJIEKTOPAX.

pesxumy HadTUIOreHe3a, BaKHbI MIpeskIe BCero B IIaHe
pa3paboTky KputepueB U 3(PGEKTUBHBIX CXeM OLIEHKU
TPYOHOM3BJIEKAEMbBIX 3arlacoB CJIaHIEBOV HedTU (aKKy-
MYJIMPOBAHHOI in situ) MaTepuHCcKkuX Gopmatinit 3amaji-
HO-Cnbupckoii HepTera3oHOCHOV ITPOBUHITUMN.

OueBUIHO, UTO TIpe/iCTaBJIeHHbIe B CTAThe CXeMaTM-
yecKkyue KapThl ¥ CXeMbl PErMOHaIbHO-30HAJIBHOTO paiio-
HupoBaHus Hioponbckoii 1 YeTb-ThIMCKOI MeraBIiaiuH
Ha CTAaHIIEBYIO He(Thb OYIYT YTOUHEHBI U AeTaIV3UPOBAHbBI
TIPY yUYeTe TOMIIMH Y TEKCTYPbI MATEPUHCKMX OT/IOKEHWIA,
KOHIIEHTpAIIMi1, MOJIEKY/ISIPHOTO ¥ 37IEME@HTHOT'0 COCTaBOB
paccessHHOrO OB [3, 23, 24].

3aKk/IoueHue

MeTtoanyeckuii TTIOOXOM, UCXOOHbIE JaHHbIE, CXeMbl,
AJITOPUTMBI 1 pe3YyJIbTaThI IIEPBOT'0 PErMOHa/IbHO-30HAJIb-
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Muxauny Hukonaesuuy lpuropoesy — 60 ner

5 deBpana 2018 r. akagemuKky PAEH, aupektopy OO0 «leKoH», KaHANAATY reoNoro-MnHepa-
nornyeckux Hayk Muxanny Hukonaesudy Mpuropbesy ncnonHunocs 60 ner.

M.H. Mpuropbes poanncs B JleHuHrpaae, B 1975 r. nocTynun B JIEHUHTPAACKUIA FOPHbIA MHCTU-
TyT um. I.B. MnexaHoBa Ha reonoropasBefoYHbIn GpaKybTeT, Nocae OKOHYaHMA KoToporo B 1980 r.
6bl/1 3a4McneH B oTAEN HePTErasoHOCHOCTM APKTUKM M MupoBoro okeaHa HUWM reonormm ApKTukm
MuHreo CCCP (HbiHe BHUWOKeaHreonorna um. U.C. fpambepra). 3a Bpems paboTbl B MHCTUTYTE
Mwuxann Hukonaesuny npowen 601bLIoi NyTb NO CAy>KeBHOM NecTHULE: OT MHXeHepa A0 PYKOBO-
anTtens cektopa «MHpopmaumoHHOro obecneyeHus HePONOAb30BaHNA». BHayane OCHOBHbIM Ha-
npasaeHWEM UCCNeA0BaHMI BblN CEANMEHTONOTMYECKUI aHANIN3 TEPPUTEHHbIX OTIOKEHUI HedTe-
rasoHOCHbIX 6acceltHOB ApKTUKK, a B 1990 r. nog, ero pyKoBoACTBOM M HEMOCPeACTBEHHOM y4acTum
6bIn co3aaH H6aHK AaHHbIX «APKTUYECKME CKBAXKMHbI», KOTOPbIA NepBbIM U3 eBPOMnenckux baHkos
6bln BKIOYEH BO BCEMUPHbIN YKa3aTenb 6a3 gaHHbIX HayK o 3eme.

B 1997-2000 rr. M.H. lpuropbeB 3aHMMasa [OMKHOCTb AUpeKTopa MHCTUTYTa reonoruu
1 pa3paboTKM roptoumx ckonaembix MUHUCTEPCTBa 3HepreTUKM. B 2000 r. oH BO3M1aBUJI KOHCYbTaUMOHHbIV LeHTp OO0 «leKoH», co3-
OaHHbIM B 1992 T. npu ero yyactun. B nocnegHue rogbl Muxamn Hukonaesmy 3aHMMACA aHAIM30M MUHEPAIbHO-CbIPbEBbIX LLEHTPOB
HedTn Poccun (AMHaMKUKa M3MEHEHUA pecypcHol 6asbl, CTPYKTypa 3aMacoB C y4eTOM CTEMEHWU UX BOBMEYEHUs B OCBOEHME, obecne-
YeHHOCTb A06bIYK, KAYECTBO CbiPbA, OLLEHKA C NO3ULMIA KOHBIOHKTYPbI PbIHKA, FOPHO-FE0N0MMYECKUX YCI0BUI pa3paboTKu 1 SKOHOMMU-
Ko-reorpaduryeckmx ycaoBuii 0cBoeHMsA, MHGPACTPYKTYpHOW obecrnedeHHoCTH).

M.H. Mp1ropbeB — y4acTHUK Y KOOPANHATOP PAAA MEXKAYHaPOAHbIX MPOEKTOB, B YaCTHOCTU: NPOrPaMMbl POCCUIACKO-KaHaACKOro
Hay4YHO-TEXHMYECKOro COTPYAHMYECTBA B BOMPOCAX U3yYeHMA reonornm ApKTUKMK; NpoekTa ApKTMYecKkoro coBeta «OueHKa pa3BuUTUSA
APKTUYECKOro CyA0XOACTBa»; NPOrpaMmbl PYCCKO-HOPBEMKCKOro HedTerasoBoro cotpyaHuyectsa Ha KpaitHem Cesepe B Kayecrtse
apBaisepa ot Poccuiickolt Gegepaumnmn v ap.

B 1988 r. Muxann HukonaesmY 3aWMTUA KaHANAATCKYIO anccepTaumio. B 1997 r. ctan yneHom HayyHoro coseta Poccuiickol aka-
AeMUM HayK No Npobiemam reoiormm 1 pa3paboTk MecTopoXKaeHW HedTn, ra3a v yra. bbin u3bpaH AencTBUTENbHBIM YIEHOM OTae-
NeHuns HedTM 1 rasa PoccuiicKol akafieMnm ecTecTBeHHbIX Hayk B 2007 1. im onybankosaHo 6onee 300 HayyHbIX paboT, NpeacTaBAeHO
6onee 150 fOKNAA0B HAa MeXAYHAPOAHbIX KoOHdepeHunax B Poccum, EBpone, Asum n CeBepHoit AmepuKe.

M.H. Tpuropbes BeAeT LWMPOKYK 3KCMEPTHYH AEATE/NIbHOCTb, ABAAACL YNEHOM Hay4dHoro coseta npu CoseTe besomacHoCTM
Poccuiickoi ®epepaumm, HayyHO-TEXHUYECKMX coBeToB MuHNpupoabl Poccnn n MuHTpaHca Poccmmn. OH akTUBHO ydacTeyeT B paboyeit
rpynne «O6ecneyeHue s3KonorMyeckoit 6e30MacHOCTU U PaLLMOHaNbHOMO UCNOIb30BaHNA MPUPOAHBIX PECYPCOBY» [0CYAapCTBEHHOI KO-
MMCCUK NO BOMPOCaM pa3BMTMA APKTUKK. Muxaun HUKonaesmy — uieH peaKonnerum KypHanos «feonorus HedTn v raza» u « ApKTU-
yeckue BeoMOCTUY.

3a 60/1bLLOW SINYHBIV BKAAZL B Pa3BUTME MUHEPAsIbHO-CbipbeBOM 6a3bl Poccumn M.H. Mpuropbes HarpaxaeH 3HaKom «lToYeTHbI
passefuurK Hegp». Ero akTUBHAA AeATeNbHOCTb 0OTMeYeHa obuneiHoi mesansto «300 net Poccuitckomy dnoTy», MoyeTHbIM 3HAKOM U
tobuneiHoi megansto Coseta 6e30MacHOCTU U APYrMMM BEAOMCTBEHHBIMM U O6LLECTBEHHBIMU Harpagamu.

Muxanna Hukonaesmya, UccaefoBatens no npyMs3BaHUIO U MOMEBMKA MO AyXY, OT/IMYAIOT TaKMe KayecTBa, KaK Le/eyCcTpemeH-
HOCTb, 3PYAMPOBAHHOCTb, £,O06POKENATENBHOCTL U TPYAOAI06MeE.

Yeaxcaemsili Muxaun Hukonaeeuy, nozdpasnsem Bac c robuneem u xenaem Hosbix ceepuweHuli 8 Hegpmeaazosol ompacsu.
Kpenkozao 300posba u 6aazonony4us Bam u Bawum 6auskum!

Peakonnerus xypHana «lfeonorus HedpTH 1 rasa»
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