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11.2.1 Naneo3oi

B HEKOTOPbIX LIEHTPASBHBIX U KOXKHBIX parioHax 3anagHo-
Cubunpckuin baccenH (3CB), LUMPOKO pacnpoCTpaHEHbI
MPU3HaKM HEPTU U rasa, 1 MHOMOUUCIIEHHbBIE CKOMTEHNS
YrNeBOAOPOAOB OblNM HaAEHbI B BbIBETPEHHbIX U
TPELLMHOBATbIX MOPOAax CPEOHEro 1 MNo3aHEro Naneo3os
Mop, FOPCKMM HECorlacnemM, 0COOEHHO B CTPYKTYPHO
BbICOKIX 0BNacTsX, MpUEraloLLMX K MO3OHENEPMCKOMY
N TPNacoBOMY rpabeHam, 1 BKITHoHasA Maneo30nCKmne
pudbl 1 Apyrne kapboHaTHbIE Napodp! (KapHioLLIMHa,
2005). BOBLUNHCTBO 3TKX NMOPOL, B Pa3HOM CTEMEHN
MeTaMoPdU3MPOBaHbI, HO TakKXKe BCTPeYaIMChb 061acTu
CPaBHUTENBHO HU3KOCOPTHOM MaSIE030MCKOM NIUTONOTAN.

JluTonorva nopoa, BMELLAIOLLIX TPMACOBbIE U
nafeo30MCKme NMnacTbl MOA-HeCoracus B CpeaHeobCKom
obnactu BktodaeT (MscHukoBa v ap., 2005):

» OCHOBHblE BY/IKaHM4eCKME MOPOAbl: 6asansTbl 1
npuyposeHHble Tydbl (CypryTekuin ceoa, PegopoBCKmin
nporuo).

» [TPOMEXYTOYHbIE BYIKAHMYECKME MOPOAbI: aHOE3NT-
nopdupsbl, aHae3nT-6a3ansT-nopdvpb|,
BpeKYMPOBaHHbIE PUONUTOBbIE MOPdVIPHI.

» Kucsble ByNKaHUYeCKme nopombl: AaumThl, PUOMUTHI,
nrHmmMEpuThl (CeBepo-LaHnnoBckas 0b61acTb) 1
MPUYPOYEHHBIE CMEKLLMECS TYdbI.
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11.2.1 Palaeozoic

In some central and southern parts of the West Siberian
Basin (WSB), oil and gas shows are widespread and
numerous accumulations have been discovered in
weathered and fractured mid and late Palaeozoic rocks
below the Jurassic unconformity, especially on structurally
high areas adjacent to Late Permian and Triassic grabens,
and including Palaeozoic reefs and other carbonate

rocks (Karnyushina, 2005). Most of these rocks are
metamorphosed to varying degrees, but areas of relatively
low-grade Palaeozoic lithologies have been encountered.

Lithologies hosting Triassic and Palaeozoic sub-

unconformity reservoirs within the Middle Ob region include

(Myasnikova et al., 2005):

» Basic volcanics: basaltic rocks and associated tuffs
(Surgut Arch, Fedorovsk crest).

» Intermediate volcanics: andesite-porphyries, andesite-
basalt-porphyries, brecciated rhyolitic porphyries.

» Acid volcanics: dacites, rhyolites, ignimbrites (North
Danilovsk area) and associated welded tuffs.

» Ultrabasic rocks over small areas.

» Metamorphic slates, gneisses, hornfelses, charmokites
(Vengapurovsk field).

» Intrusions: plagiogranites, granites, serpentinites forming
dykes, sills and small intrusions.
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EXPLORATION M

» YNbTPaoCHOBHbIE MOPOAb! HA HEGOMBLUNX MIOLLAASX.

» MeTtamopduryeckme craHLbl, THENChI, POrOBUKN,
YapHOKUTbI (BbIHranypoBCKOe MECTOPOXKAEHVIE).

» VIHTpYy3um: MnarvorpaHnTbl, rpaHUTbl, CEPNEHTUHUTI,
dhopMMpYIOLLIME JAKK, CUSIMU U MENKNE UHTPY3UN.

» Cnerka 0eopM1poBaHHbIE 1 METAMOPN30BaHHbIE
KnacTuyeckne 1 kapboHaTHble Mopoakbl, 3aneraroLme
MOYTU FOPUSOHTASTIBHO, KAMEHHOYIOSTBHOMO U
[JEBOHCKOro NeproaoB (XaHTbl-MaHcuiickas 0bnacTb,
MecTopoxxaeHue ['opesoe).

B ot4eTe 3agoeHko 1 ap. (2004), npeacTtaBneHb!
pe3ynbTaTtbl ByPeHVa MPUMEPHO 35 CKBaXKMH,
NPOBYPEHHbBIX B MANE030MCKME NOPOOb! MOA MOAOLLBEHHO-
FOPCKMM HECOrlaceM B BOCTOHHO-LIEHTPASIbHOM YacTu
3CB, nokasaBsLLVe Hann4ne yrnesoaopOa0B.

TUNMYHBIN 0E6ET CKBaXKMH COCTaBMI HECKOSBKO TOHH
HedT B CyTKN, MakcmyM 90.4 M3/CyTKN 13 KaBEPHO3HbIX
KapboHaTHbIX NOPO, Ha MHTepBane 2690-2734 M B
ckBaknHe MenBenesckas-6.

AHanna 50 Takux CKOMNeHWN HedTW 1 rasa, OTKPbITbIX
HEeMoCPeaCTBEHHO MOA, MOAOLLIBEHHO-IOPCKMM
Hecornacuem CypkoBbiM 1 CMnpHOBBIM (2003), K
YAOBNETBOPEHWIO aBTOPOB, NOKa3asn YTo BO BCEX
Cly4qasix, 3T CKOMEHNS UMEIOT MPSAMOE COOBLLIEHNE

C HepTera3oHOCHbIMW MacTaMu PaHHErO, CPeaHero

1 NO3OHEro KPCKOro Neproaa 1 TPaHCrPecCuBHO
3arnerarT NoOBepX MOACTUAAIOLLYIO Tonorpaduio.
[aHHble aBTOPbI MPULLINN K 3aKIIKOHEHNIO, YTO XOTS
Nnaneo30oncKMe NNacTbl U CYLLECTBYOT, €AMHCTBEHHbIE
3Ha4YMMble MaTEePUHCKME MOPOAp! (32 NCKITKOYEHNEM
nopop Hioponbckoro baccenHa, cM. pasgen 11.2.1.1)
3aJieraroT B Me30301CKOoM cekummn. PakTopsl,
NpPeanoIoXKUTENIbHO HEraTUBHO BANSIOLLIME HA
hopMMpOoBaHME 3anexen yrneBogopoa0B B AOIOPCKOM
CeKLUMn, BKIOYatoT: 1) BbICOKME TeMMnepaTypsbl, C
BEPOSATHOCTHLIO MPON3OLLEALLIErO LLUMPOKOMACLLTabHOrO
TEPMUHECKOrO PasNOXeHNst HeDTW; NoTeHUMan
NepespenocT HeTeEMaTEPUHCKINX NOPOL B 6O/bLUNHCTBE
PanoHOB; 2) CUMbHast TEKTOHNYECKasA aKTUBHOCTb

B NaJIE030NCKMI 11 TPMACOBBIN NePUOLbl U LLMPOKO
pPacnpPOCTPaHEHHAs BYIKAHNYECKasA AEATENbHOCTD,
NPEONoNOXUTENBHO, MOBMEKLIas 3a CO60M NOTEPIO NN
paspyLUeHve 605ee PaHHNX CKONIEHNA; OBLLIEE HUSKOE
Ka4eCcTBO MNacToB (BOMBLUMHCTBO U3 YMOMSIHYTbIX BbILLE
CKOMJEHNIA AOKOPCKOrO BPEMEHN (hOPMMPOBASINCH B 30HaX
TPELUMHOBATOCTU, BbIBETPUBAHWS LN BbiLLENaYMBaHS,
YTO CBSA3aHO C MOBEPXHOCTLIO MOA-Hecornacs); 1 4)
CKy,OOCTb XOPOLLMX HEMPOHNLIAEMbBIX MOPOA, TaKNX Kak
3BanopuTbl N KAYECTBEHHbBIE MNHbI.

Boukapes 1 ap. (2003) NprBOAAT CMMCOK 13 HECKOMBbKIX
COTEH MNYBOKNX CKBaXKMH B PAa3HbIX HacTax 3anagHo-
Cubupckoro bacceliHa, BCKpbIBLUMX Maneo30iCcKmne

(B DOMONHEHNE K TPMACOBbIM) OTNIOXKEHNSA. ABTOPbI
HacTavBatoT Ha MPUCYTCTBUM MOTEHLMATBHO HEPTEHOCHBIX
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» Lightly deformed and metamorphosed clastic and
carbonate rocks, almost horizontal, of Carboniferous and
Devonian age (Khanty-Mansi area, Gorelaya field).

Zadoenko et al. (2004) list test results from about 35 wells
drilled into the Palaeozoic beneath the base-Jurassic
unconformity in the east-central part of the WSB which
yielded hydrocarbons. Typical flow rates were several
tonnes per day of ail, with a maximum of 90.4 m3/day from
vuggy carbonates over the 2690-2734 m interval of the
Medvedevskaya-6 well.

Analysis of over 50 such oil and gas accumulations
discovered immediately below the base-Jurassic
unconformity by Surkov & Smirnov (2003) showed to

their satisfaction that, in all cases, they are in direct
communication with hydrocarbon-bearing Early, Middle

or Late Jurassic reservoirs, onlapping the underlying
topography. These authors concluded that, although
Palaeozoic reservoirs exist, the only significant source
rocks (apart from in the Nyurol’ Basin, Section 11.2.1.1)

lie within the Mesozoic section. Factors thought to affect
hydrocarbon accumulation adversely within the pre-
Jurassic section include: 1) high temperatures, with the
probability that there would have been widespread thermal
destruction of oil; potential oil source rocks are overmature
in most areas; 2) active Palaeozoic and Triassic tectonism
and widespread igneous activity, which would have
caused the escape or destruction of earlier accumulations;
3) generally poor reservoir quality (most of the pre-
Jurassic accumulations mentioned above are in zones

of fracturing, weathering or leaching associated with the
sub-unconformity surface); and 4) a scarcity of good-quality
seals, such as evaporites and good clays.

Bokcharev et al. (2003) have listed several hundred deep
wells from various parts of the West Siberian Basin which
penetrated the Palaeozoic (in addition to the Triassic) section.
They argue strongly for the presence of potential reservoirs,
and also for organic-rich Palaeozoic potential source rocks,
and therefore suggest that the Palaeozoic prospectivity has
been grossly underestimated. Although they make a plausible
case for the presence of occasional gas accumulations within
the Palaeozoic, they do not address the points listed above
which adversely affect the likelihood of oil.

This view is supported by Fomin (2004), who studied
maturity levels of Palaeozoic kerogens from across much

of the West Siberian Basin, and reported that most of

the Palaeozoic had reached deep into the gas window
before the uplift which preceded the Mesozoic depositional
cycle. Fomin concluded that most of the hydrocarbons
generated during the Palaeozoic would have been lost to
the atmosphere before the Jurassic, that later recharge is
likely to have been limited to relatively small amounts of gas,
and that the chances of finding any large oil accumulations
within the Palaeozoic (or sourced from the Palaeozoic within
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MNacToB, a Takke Ha MoTeHLmane 6oraTbiX OpPraHUKOM
naneo30MCKMX MaTEPUHCKMX Mopoq, Npeanonaras, Takmm
06pa3oM, HTO NEPCNEKTUBHOCTb Maneo30s 3HAYUTENBHO
HegooLeHeHa. XOTA UX BbIKIadK OTHOCUTESTbHO
3NN30ONHECKOrO NPUCYTCTBUS CKOMMEHWA rasa B
Maneo30MCKMX OTNIOXKEHUSX 1 JOCTOBEPHbI, OHW HE
YYNTBIBAKOT MPVIBEAEHHDIE BbILLIE ACMEKTbl, HEFATMBHO
BIMSIOLLME HA BEPOATHOCTb MPUCYTCTBUSA HEDTU.
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the Mesozoic) were small. Fomin did, however, note that
maturity levels were lowest within the Nyurol’ Basin, where
thermal gradients are lower, and his conclusions appear to
be consistent with the conjecture in Section 11.2.1.1 for the
origins of the Palaeozoic oil there.

It should be noted however that E. A. Kostyreva (2004)
undertook a biomarker study of oils within Palaeozoic
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31y nosuumto nopaepxmeaet PomumH (2004), nsyHasLumnia
YPOBEHb 3PENOCTU NaNe030MCKNX KEPOreHOB Ha DOSbLLIEN
TeppuTopumn 3anagHo-Crnbupckoro baccenHa; B ero
OT4eTE CoobLLaeTCs, YTo 60MbLUas YacTb MaNe030MCKOro
neproda OOCTUMNA B MMaBHYH 30HY ra3006pa3oBaHNs

[0 NOAHSATUSI 3EMHO KOpPbI, MPEALLECTBYOLLErO
MEe3030MCKOMY LIMKJTy OCaaKoHaKomnneHms. PomumnH
3aK/Io4aeT, YTo BoMbLUas YacTb Yr1eBOOOPOAOB,
06pa30BaBLUMXCS B MANE030MCKUN Neprom, BEPOATHO,
Bbina yTepsaHa B aTMocepy eLle A0 Havana FpPCKoro
BPEMEHN, a MOCNEAyOLLIEE HAKOMIIEHVE 3anacoB, CKOpee
BCEr0, OrpaHnYMBanoCh CPaBHUTENBHO HEGOMBLLNMM
obbemamMy rasa, M BEpOSITHOCTb HAXOXXOEHMS MOObIX
KPYMHBIX CKOMMEHU HETU B NASIEO30MCKMX OTIOMKEHNSIX
(MMBO B ME3030MCKNX OTIOMEHNSAX, UMEKOLLIMX UCTOHHKN
B Naneosoe) HeBenvka. OaHako, POMUH Takoke 3amMeqaeT,
YTO YPOBEHb 3PENOCTY NMopom, OblN CambIM HASKM A5
Hioponbckoro baccerHa, roe 3Ha4eHVs TeMrnepaTypHOro
rpaameHTa Bbln HAXKE, U ero 3akitoHeHVst CornacytoTcs
C MPEeAnONOXEHVAMIN O MPOUCXOXKAEHWN NANE030MCKOM
HedO TV B 3TOM paiioHe, U3NoxxeHHbIMW B pasgene 11.2.1.1

Cnepyet 3ameTuTb, 4T0 E.A. KocTbipesa (2004) nposena
N3y4eHne BoMapKepoB Hed T NaNIe030s (BKITHOHaSA
NnoA-Hecornacune) U OKOOMOAOLIBEHHBIX ME3030MCKIMX
cKonneHnn B6nmn3m Hioponbckoro bacceiHa 1 npuyLLna K

3aKJTIOHEHNIO, HTO OHW (DOPMUPYIOT TPV MPYMMbI, 8 UMEHHO:

1) MeHeTUHECKN CBA3AHHBIE C MAaNEO30NCKMMM MOPCKMN
MaTepPUHCKMMM MOpOoaaMU.

2) MNonurenHble, COOPMMPOBaHHbIE CMECHIO HEDTN
Naneo30MCKMX 1 ME3O30MCKX MaTEPUHCKIMX NOPOL,

3) [eHETUHECKM CBA3AHHbIE C KOHTUHEHTa TbHbIMI
MaTEPVHCKMMM NMOPOAaMM PaHHEIOPCKMX TOMYPCKOWM
1 TFOMEHCKOW CBUT, CHOPMMPOBABLLMECH B O3EPHbIX,
BONOTHBIX U PEYHBIX YCIOBUSIX.

Taroke Bbin cagnaH BbIBOA, YTO 60sIbLias YacTb HedpTV B
CKOMEHUSIX NO-HEeCOrnacusi OTHOCUTCS! K MEPBOW rpyrre,
T.€. IMEEeT UCTOYHVK B Naneo3oe. OCTaeTcst BEPOSTHbIM,

YTO CKOIMEHWSI MOf-HEeCornacus Ha 6OsbLLEH TEPPUTOPUN
3CB oTHOCATCS K ME303010, XOTS B paboTe KOoCThIpeBoi
OTCTaVBaETCst MHEHIE, HTO Takme CKOMeHNs B HIOPOIbCKOM
BaccelHe 6epyT CBOE Ha4aso B MaNe030MCKOE BPeEMSI.

HekoTopble POCCUIACKME MEONOM CHATAKOT MEPCTIEKTUBHBIMIA
0Caa04HblE CYKLIECCUI Maneo30s1 B XaHTbI-MaHCUNCKOM
nopoLBeHHOM B1oke (Pazgen 1.2.2.3). XoTs 3T CyKLeccum
MOMYT COAEpP>KaTb BEPOATHbIE MNACTbI, HUKAKNX 3HAYMMbIX
NHTEPBAIOB MAaTEPUHCKMX MOPOL, HA CEMOAHSALLHNA AeHb He
obHapy>xeHo. CkearknHa PponoBckas-1, MpobypeHHas K
FOr0-BOCTOKY OT XaHTbl-MaHcuiicka (HyBalloB 1 AukaHny,
2003), BCKpbIna paHHEAEBOHCKUE USBECTHSKM Ha IyOuHy
300 M, 1 peaynbTaTbl N3yHeHNs KepHa 3TON CKBaDKWHbI
npeanonarakoT, YTO OHWY CHOPMMPOBASTNCE HA MENTKOBOABE.
MoSTOMY OHM BPSIA, /Y IMEKOT MaTEPUHCKIA MOTEHLWa,

B OT/4ME OT 3asIBNIEHHOIO A1 AEBOHCKMX N3BECTHSAKOB
Hioponbckoro 6accenHa (Paspen 11.2.1.1).
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(including sub-unconformity) and near-base Mesozoic
accumulations in the vicinity of the Nyurol’ Basin, and
concluded that they group into three families:
1) Genetically related to Palaeozoic marine source rocks.
2) Polygenetic, formed by mixing of cils from Palaeozoic
and Mesozoic source rocks.
3) Genetically related to continental source rocks of
the Early Jurassic Togur and Tyumen suites, formed in
lacustrine, swamp and fluvial conditions.

It was also concluded that most of the oils within sub-
unconformity accumulations were of Group 1; i.e. sourced
from the Palaeozoic. It remains likely that the sub-
unconformity accumulations throughout most of the WSB
are sourced from the Mesozoic, although Kostyreva’s work
supports the view that those in the Nyurol’ Basin area are of
Palaeozoic origin.

Some Russian geologists regard Palaeozoic sedimentary
successions on the Khanty-Mansi basement block
(Section 1.2.2.3) as prospective. However, although these
successions may contain viable reservoirs, no significant
source-rock intervals have yet been shown to exist. The
Frolov-1 well, drilled to the southeast of Khanty-Mansiisk
(Chuvashov and Yatskanich, 2003) penetrated up to 300 m
of Early Devonian limestones, which core studies suggest
were deposited in very shallow water. They are therefore
unlikely to have source potential like that reported for the
Devonian limestones of the Nyurol’ Basin (Section 11.2.1.1).

The sub-unconformity accumulations mentioned above
may add value to Jurassic accumulations, but are unlikely
to be economic in their own right. Surkov and Smirnov
(2003) have produced a map of the WSB showing where
they consider the circumstances are favourable for the
development of such accumulations, based on the
distribution of hydrocarbon-bearing Jurassic reservoirs
onlapping basement highs in areas of possible sub-
unconformity porosity (Fig. I1.2.1).

11.2.1.1 The Nyurol’ Basin

This basin lies in the southeast of the SWB (Fig. 11.2.1).
Most of the oil and gas fields it hosts are sub-unconformity
accumulations like those discussed above, lying within
weathered, dolomitised, fractured and brecciated
carbonates (Fig. 11.2.2). As discussed above, these

would ordinarily be assumed to have been sourced from
the Mesozoic, although there are indications here of a
Palaeozoic source. Oil here has been encountered within
deeper Devonian and even Silurian carbonate traps (in the
Maloichsk field), at depths of up to around 4600 m. It is
difficult to see how these oils could have been generated
from a Mesozoic source — the base-Jurassic unconformity
lies at up to 1000 m above these accumulations, and

it is assumed that an intra-Palaeozoic source rock was
responsible for their generation. As noted above, this is
reported to be supported by biomarker evidence.
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The deeper accumulations within the Maloichsk field (i.e.
those below the subunconformity accumulations) lie within
a succession composed mainly of bioclastic limestones,
claystones and marls. These are reported to have a total
stratigraphic thickness of up to around 3000 m (comprising
the >1000-m thick Early Devonian succession (Kyshtovsk,
Armichevsk, Solonovsk and Nadezhda suites) and the
2000-m thick Middle Devonian to Early Carboniferous
succession (Luginetsk and Tabagansk suites). However,
owing to erosion and intense folding, drilling has reached
the underlying top-Silurian with a maximum Palaeozoic
penetration of around 1000 m. The succession is poorly
known, but Kostyreva (2004) concluded that the thick
Devonian marine carbonate-dominated succession had a
considerable initial source-rock potential.

The reservoirs are reported to depend on secondary
porosity, resulting from fracturing and leaching (and
dolomitisation) of carbonates, including possible
biohermal structures. The accumulations illustrated from
the Maloichsk field in Fig. 1.2.2 are fault-related, and the
secondary porosity may relate to fluid movements along
these faults.

There is little direct evidence for the burial history of the
Palaeozoic in the Nyurol’ Basin. Danilkin (2005) has
suggested that oil began to be generated within the
succession during the Palaeozoic, but that the depth

of burial did not exceed the oil window at that time,

and that Permian uplift and Triassic rifting destroyed

any accumulations which had formed. Danilkin further
suggests that, after the onset of Mesozoic subsidence, the
Palaeozoic of the Nyurol’ Basin re-entered the oil window,
and that there was sufficient residual oilsource potential to
generate the relatively small amounts of oil now known to
exist within the Palaeozoic reservoirs (including the sub-
unconformity reservoirs) in this area.

Reserves of oil in the Archinsk field (the largest in the
Nyurol’ Basin) are stated by Zapivalov (2004) as 12.85
million tonnes (around 85 million barrels, category C1 + C2
reserves), but the 3 production wells produced only 5.6
thousand tonnes between them in 2003 (average of about
36 barrels per day per well). Productivity from the other
fields in the area is of the same order of magnitude. These
are not highly productive fields.

Although partly speculative, Danilkin’s proposal for their
formation does provide a plausible explanation for the quite
numerous but mostly relatively small accumulations within
the Palaeozoic of the Nyurol’ Basin. There is no reason

why similar accumulations may not be discovered within
other thick Palaeozoic successions within the basement

of the West Siberian Basin which were not deeply buried
prior to the Mesozoic, although the number of areas
fulfilling these criteria is unlikely to be large. In any event, the
accumulations will almost certainly be small, and it is difficult
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CkonneHvist Mof-Hecornacys, yrnoMsiHyTble BblLLe, MOTyT
[000aBUTb LIEHHOCTW FOPCKM CKOMMEHNSIM, HO MarioBEPOSTHO
MOTYT CHMTATLCS SKOHOMUHECKI PEHTAOENBHBIMI Camm Mo
cebe. Cypko 1 CmmpHoB (2003) cocTasum kapty 3Cb

C yKagaH1eM MeCT, IAe, MO MHEHWIO aBTOPOB, UMEKOTCS
OnaronpusiTHbIe YCNOBIS 4151 PaSBUTUS TaKX OTNIOMEHNI,

Ha OCHOBE PacrpPOCTPaHEHMS HE(OTEra3oHOCHBIX KOPCKIX
MNacToB, TPAHCTPECCUBHO NEPEKPbLIBAFOLLIVX BbICTY b
dhyHOAMEHTA B parioHax BOSMOXXHOWM MOPUCTOCTU NOA-
Hecornacus (Pvic. I1.2.1).

11.2.1.1 Hioponbckuin 6acceitn

3T0T BaccelH HaxoamTes Ha toro-socToke 3Ch (Puc.

I1.2.1). Bonbluast YacTb ero HedTerazoBbIX MECTOPOXKAEH
SBSETCS CKOMEHVSIMM MOA-HECOTNIACKS, CXOXMX C
paccMaTprBaEMbIMIA BbILLIE U 3aSIEratoLLMX B BbIBETPEHHbIX,
OONOMUTUSUPOBAHHBIX, TRELLIMHOBATbIX 1 BPEKHNPOBaHHBIX
kapboHaTax (Puvic. 11.2.2). Kak paccmaTprsBanioch BblLLe,
0BbI4HO X MPOUCXOXKAEHNE BblNo Obl OTHECEHO K ME303010,
XOTS U IMEKOTCS MPU3HaKN NaNe030MCKOro MPOVICXOXKOEHNS.
30ecb HethTb Obia HaragHa ry6xKe B OEBOHCKUX U OavKe
CUNYPUINCKMX KapOOHATHBIX NIOBYLLIKAX (Ha Manonyckom
MECTOPOXXAEHNM), Ha FyGuHe Ao 4600 M. TpyaHO
MPEACTaBUTb, KaK 3Ta HedpTb Mor1a METb ME3030MCKOE
MPOUCXOXKAEHME — MOAOLLIBEHHO-OPCKOE HECorfiacue
pacnonaraetcs Ha ryouHe oo 1000 M BblLLE 3TUX CKOMIEHWI
1 MPEAnonaraeTcst, YTO BHYTRPUMAIE030MCKIE MaTEPUHCKE
MOPOLp! MMEKOT OTHOLLIEHNE K X (POPMUPOBaHIIO. Kak
YKa3bIBaSIOCh BblLLIE, 3TV BbIK/TaAKV MOOTBEKOAOTCS
NCCNeaoBaHVSIM B1OMaPKEPOB.

Bonee rnybokne ckonnerrst Ha Manomn4ckom
MECTOPOXXAEHW (T.€. PACMIONIOKEHHBIE HVXKE CKOMMEHIA
nog-Hecoriachs) pacronaratoTcsa BHYTPU CYKLIECCUN,
CINOXXEHHOW, B OCHOBHOM, BUOKIACTUHECKMIM U3BECTHSKAMM,
aprUNMTaMn 1 FIMHUCTbIMM M3BECTHSIKaMK. ObLLas
cTparturpanHeckast MOLLHOCTb 3TUX OTSIOXKEHMIA — [0

3000 M (13 HMX >1000 M — paHHEOEBOHCKAsA CYKLIECCUS
(KbILLTOBCKasA, apMNHEBCKast, COTOHOBCKas 1 HAOEXKAMHCKas
cBuTbI) 1 2000 M — CpeaHEedEBOHCKO-PaHHEKAMEHHTYOSTbHASs
cyKLeccust (NyrmHeLcKas 1 TabaraHckas ceuTbl). OaHako,

B CBSI3M C SP03MEN U CUITBHOM CKTaaHaToCTLIO, BypeHme
OOCTUMIO NEXALLINX HVDKE BEPXHECUITYPUICKX MOPOA, U
MaKCUMasIbHOE BCKPbITE Maneo30si COCTaBNI0 OKOSO

1000 m. HaHHas cyKueccusa Maronady4eHHa, Ho KocTbipesa
(2004) 3aKkntoHaET, YTO MOLLIHAA AEBOHCKas CyKLIECCUSE

C MPEVMYLLIECTBEHHO KapOoHaTHBIMM MOpOdaMM UMEET
3HauUTESIBHBIA MaTEPUHCKNIA MOTEHLMaU.

CumnTaeTcs, YTo 3TV NnacTbl 00YCNOBNEHbI BTOPUYHON
MOPUCTOCTHIO, BbI3BBAHHOM TPELLIMHHOBATOCTHIO U
BbILLIENavMBaHeM (1 OONOMUTM3aLMEN) KapOoHaTOB,
BKJ/TKOHast BOSMOXKHbIE OMOrepMHbIMN CTRYKTYPaMN.
MNpuBengHHble B puic. 11.2.2 ckomnneHms Manonyckoro
MECTOPOXKAEHMS CBA3aHbI C pa3nioMamMi, a BTopuHHas
MOPUCTOCTb MOXXET OTHOCUTLCH K TEHEHMIO (OIHOMA0B BAOSb
STUX Pa3OMOB.
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to identify any areas in the WSB where exploration directed
specifically at the Palaeozoic would be justified.

11.2.2 (Permo-) Triassic Rifting

As described in Section 1.3.1, a major episode of rifting,
volcanism and trap formation occurred at around the
Permo-Triassic boundary. The rifts locally include Late
Permian sediments below the oldest volcanic horizons;
most of the volcanics are of Early Triassic age, although
some volcanic horizons occur within the Middle Triassic.
By the Late Triassic, deposition had largely overstepped
the rift margins and was taking place over a wide area
of the northern WSB (Fig, 1.3.2). It probably continued in
places to include basal Jurassic continental deposits.

This essentially “syn-rift” stratigraphic interval, from the
latest Permian to the earliest Jurassic, lying between the
eroded Palaeozoic basement and the overlying post-rift
succession, is widely termed the “intermediate complex”
in the Russian-language literature. For simplicity it is here
referred to most commonly simply as the Triassic interval,
since the overwhelming majority of the deposits it includes
are of that age.

These Triassic rifts are filled with thick deposits of volcanics
and interbedded sediments, and some fluvio-lacustrine
rocks. They are generally not considered to be prospective
for hydrocarbons owing to the absence of source rocks,
although there is a slight possibility that oil and gas may
have migrated into these rocks in places from Palaeozoic
carbonate source rocks. As noted in Section 11.2.1, some
of the sub-unconformity accumulations sourced from

the Jurassic do occur within the Triassic, including within
volcanics (Myasnikova et al., 2005). Accumulations in such
locations are likely to be small.

Triassic rocks with vitrinite reflectance values indicating
palaeo-temperatures not exceeding the oil window have
been reported along the Irtysh River near Omsk. Potential
Carboniferous source rocks have also been reported to the
southwest in the vicinity of Kurgan (Fomin, 1987).

11.2.3 Triassic (to Earliest Jurassic) Platformal Succession

As noted above, deposition later in the Triassic extended
beyond the original rift margins to form a Triassic “platformal”
succession comprising thick lagoonal and marine sedimentary
rocks, which extend over much of the Northem WSB

(Fig. 1.3.2). These platformal Triassic rocks thicken rapidly
northward to more than 2-3 km. They are buried deeply
beneath as much as 6 km or more of Jurassic and younger
sediments north of the Urengoi-Yamburg region (Enclosure 6).
The lithologies of the Triassic rocks here are not well known.
Occasional wells drilled into the Triassic in this area have
penetrated a section of alternating dark-grey shales, siltstones,
sandstones, and tuffaceous sandstones (Kontorovich et at.,
1975). The presence of extensive Triassic clastic deposits in
the Yenisei-Khatanga trough near the Taimyr uplift indicates
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EXPLORATION M

Tamnerickan Tonwa
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MHOXeCTBO AONONHNTENbHbIX PUGTOBbIX
CTPYKTYp OblNV TEOPETNYECKN AONYLLEHbI
nop pasnuyHbiMu yactamm 3Cb

Numerous additional smaller rift
structures have been postulated
below various parts of the WSB
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WcTounuk: cornacHo Pyakesudy, 1970; Pyakesny v coasT., 1988;
CypkoB 1 XKepo, 1981; AneiiH1kos 1 coasT., 1980 1 KazaHckuit ¢ coasT., 2005

Source: after Rudkevich, 1970; Rudkevich et al., 1988;
Surkhov and Zhero, 1981; Aleinikov et al., 1980 and
Kazanskii et al., 2005

Marginof  panuua 3anag
,West Siberian  Cubupckoi
Platform nnatpopmbl

PucyHok 1.3.2: [pnbnnsntenbHoe pacnpeneneHie OTNIOXEHN OCaO0qHbIX MaTepUanioB MO3AHEr0 TPUACOBOIO
rnepvofa OTHOCUTENBHO POPMUPOBAHUA PUIDTOrEHHBLIX CTRYKTYP W TPAMMOBLIX BYJIKAHWYECKMX SBJIEHUN

(Tamnenckas TonLLa)
Figure 1.3.2: Approximate distribution of Late Triassic deposition, in relation to rifting and trap volcanism (Tampei Series)

[ns Hioponbckoro 6accerHa CyLLecTByeT Maso MpsiMbIX
CBUOETENBCTB OOCTAHOBKM OCaAKOHAKOMIEHVA B
naneosonckuii neprod. daHnnkuH (2005) npegnonaraet,
YTO HE(DTb Ha1Ia POPMUPOBATLECH B 3TOM CyKLIECCUN B
naneos3ol, Npu aTom rnybrHa 3aneraHs He BbIXOOWT 3a
npenesbl rMaBHOM 30HbI HedTEOOPa30BaHNS B 3TO BREMS,
1 YTO MEPMCKOE MOAHATUE N TPMAaCOoBbIA pUdITOreHes
paspyLLIN Ntobble CKOMAEHNS!, CDOPMMPOBAaBLLIMECS K
3TOMy BpemeHn. Janee JaHnnkmH npegnonaraet, YTo
Mocrne Haqana NOrpPy>KEHNSt B ME3O30MCKUA MepUo,
naneosolickue OToXKeHNst Hioponbckoro 6accelHa
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that clastic reservoirs, in part marine, may occur to the
northeast, and perhaps in other parts of the northem region,
although the occurrence of source rocks is uncertain. A
relatively thick section of Triassic rocks is identified on seismic
sections across the South Kara basin to the northwest.

The possibility of good-quality Triassic clastic reservoirs and
source rocks in the north of the basin, especially in the present
offshore area, appears plausible. However, apart from in

the northeast close to the Taimyr uplift and in the Yenisei-
Khatanga trough, these rocks may be buried in most places
to depths within or even below the gas window. Good shale
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‘ [ny6viHa O OCHOBaHMA OCaAOYHOTO MOKPOBa (KM)
Depth to base of sedimentary cover (km)

/— — | KOHTyp Me3030/1CKOro 1 KaltHO30MCKOro NOKPOBa
~— /| nnatdopmbl (lopcko-menoBoii baccerin)

Boundary of Mesozoic and Cenozoic platform cover
(Jurassic-Cretaceous Basin)

Wcrtounuk: C.B. MBawwko, 2004
Source: Ivashko, S.V, 2004

}k Blackbourn ,

MpunoyxeHue 6 : CTpyKTypHas KapTa rybuHbl A0 OCHOBaHWS ME30O30MCKOr0 0Caao4HOro nokpora 3CH

Enclosure 6: Depth to base of Mesozoic sedimentary cover structure map of West Siberian Basin

MOBTOPHO BOLLMM B M1aBHYIO 30HY HedpTeobpasoBaHns,

1 CYLLIECTBOBAIO AOCTATO4HO OCTATOYHOrO MoTeHLMana
HedPTEPOPMNPOBAHNS 015 FreHepaumy CPaBHUTESIBHO
HeBOMbLLNX 06 BEMOB HEDTU, HAXOOMMbIX CEFOOHS B
nnacTax naneo3oncKoro neproda (BktoYas naacTbl Noa-
Hecornacusl) B 3TOM ParnoHe.

3anacbl Heh TV APUMHCKOrO MECTOPROXAEHUS
(kpynHenLero B HIOpOnbCKOM BacCenHe) 3asiBneHbl
3anveanosbiM (2004) B obbeme 12.85 MUANMOHOB TOHH
(okono 85 munnnoHos bappenein B kateropusax C1 + C2),
HO 3 MPOM3BOACTBEHHBIX CKBaXKMHBI A00bIM B 06LLIEM
b 5.6 Tbicad ToHH B 2003 rofy (B cpeqHeM OKOJS10

36 Gappenei B AeHb Ha CKBaKMHY). OObeMbl A0ObIHM Ha

74 | ROGTEC

seals would be expected to be present within and above
the Triassic horizons over this whole area, and adequate
source rocks may be present within Triassic marine,
lagoonal or even lacustrine units. Yermakov et al. (1979)
considered the platformal Triassic in these northern areas to
be favourable for gas.

In summary, the prospectivity of the Triassic — both rift-
filing and platformal —is similar to that of the Palaeozoic
succession in the West Siberian Basin. Sub-unconformity
accumulations are known to occur associated with
adjacent Jurassic accumulations, but the absence of any
known source rocks considerably diminishes the likelihood
of discovering oil at any greater depths.
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EXPLORATION W

OpYyrnx MectopoXXaeHAX aTtoro paMOHa HaXOoOATCA Ha
TOM >Ke YPOBHE. on MECTOPOXOEHVA HE MOIYT CHNTATBCA
BbICOKOMNpom3BoaNTESIbHbIMA.

XOTH 1 HaCTUYHO CMOPHOE, NMpearosioxeHve LdaHnkHa

06 VX PopMMPOBaHNM AaET MPaBaONOA0BHOe O6BACHEHWE
OOBOJIbHO MHOMOHMCIEHHBIM, HO B OCHOBHOM, CPaBHUTENBHO
MENKVM CKOMMIEHVSIM YINIEBOAOPOAOB NaIe030MCKOro
nepvofa B Hioponsckom 6accenHe. HeT mpuynH nosarars,
YTO B APYIUX MOLLHbBIX MafIE030MCKMX CYKLIECCUSIX B
hyHaameHTe 3anagHo-Cubnpckoro baccelHa He moryT
ObITb HaaeHbl MOAO6OHbIE CKOMEHNS, CCDOPMMPOBABLUNECS
HernyboKo [0 Hadasia Me303081, XOTH KOMMHECTBO ParioHOB,
OTBEYAIOLLINX STUM KpUTEPUAM, BPSia, S OyaeT Benko. B
M0BOM CyHae, Take CKOMMEHVs!, BEPOSITHeE BCero, By ayT
HEBEIMKI, 1 CITOXKHO OrpeaennTb Takue parioHsl 3Ch, roe
pasBefoyHble PaboThl, HANPaBIEHHbIE HEMOCPEACTBEHHO HA
3aIOKEHMS Mae0305 Obiv Obl ONpaBaaHb!.

11.2.2 (MepmcKo-) TpUacoBbiil putiTorexes

Kak orncaHo B Paggene 1.3.1, KpynHenLwmin pudpToreHes,
BY/IKQH/HECKIME MPOLIECCHI M (DOPMUPOBaHME TOBYLLIEK
MPOM30LLINIO Ha MPaHNLLE MEPMCKOrO 1 TPMaCOBOIO BPEMEHW.
MeCTHble prdThI BKITKOYAIOT MO3OHME MEPMCKIE OTSIOXKEHUA
nopf, CTapeNLLMIM BYSTIKAHUHECK MM FOPUSOHTaMK;
BOMBLUMHCTBO BY/IKAHUHECKMX MPOLECCOB OTHOCATCH

K paHHEMY Tpracy, XOTsi HEKOTOPbIE BySTIKAHUYECKME
FOPV30HTLI BCTPEYAOTCH U B CpeaHeM Tprace. K nosgHemy
Tpracy, 3a10XeHe CUITbHO BbILLTO 3a rpaHunLpl pudita

1 MPOMCXOAMIO Ha 60MBLLOM NAOLLIAAN CEBEPHOMN HaCTU
3CB (Puc. 1.3.2). BeposTHO, MecTamm OHO MPOOODKUIOCH

1 BKITKOHAET B Ce0S1 HYDKHIME HOPCKIME KOHTUHEHTA TbHbIE
OT/IOXKEHVIS.

3TOT (hakTUHECKM “CUHPUTOBBIN” CTpaTUrpadUHecKIii
NHTEPBaJ1, OT NMO3OHEMNEPMCKOrO A0 PaHHEIOPCKOro
BPEMEHN, 3aU1EraeT MeXy SP03MPOBaHHLIM (DYHOAMEHTOM
naneo30s 1 HaaNeXaLLe NoCnepnUTOBCKOM CYKLIECCHEN,
N B POCCUNCKOWN NUTEPATYpe HalLle BCErO MMEHYETCH
“NPOMEXKYTOYHBIM KOMIMIEKCOM”. 11151 MPOCTOThI M3IOXKEHS,
B [JaHHOM OTHETE OH YKa3bIBAETCS MPOCTO Kak TP1ACOBbIN
VNHTEPBaJ, MOCKOSIBKY MOJaBNStoLLEe BONBLNHCTBO
OTHOCSILLIXCST K HEMY MECTOPOXOEHWIN MPUHAANEXAT K
3TOMY Mepuogy.

O™ Tpracosble PUDTLI HAMOMHEHbI MOLLIHBIMM 3aJ1EXKaMi
BYJTKQHNHECKIX 1 DOMEXKYTOHHBIX OT/IOMEHNN, @ TakoKe
HEKOTOPBIM KONMYECTBOM PEYHBIX 1 03ePHbIX Mopos, B
OBLLIEM, OHW HE CHUTAKOTCH NEPCNEKTUBHBIMI HA HANINHME
YrNeBOOOPOOOB B CBA3M C OTCYTCTBMEM MATEPUHCKIX MOPOL,
XOTS1 €CTb HEKOTOPAs BEPOSITHOCTb TOrO, YTO He(Th U ra3d
MeCTaMm MO MUMPUPOBATL B 3TV MOPOdpb! U3 KapboHaTHBIX
MaTepUHCKMX MOpOoL, Nasieo304. Kak ykasbiBasiock B Pasfene
I1.2.1, HEKOTOPbIE N3 CKOMMEHNIA MOA-HECOrTacKs, UMEIOLLINE
VCTOKW B FOPCKOM Meproe, BCTPEYAKOTCS U B TpMace, B TOM
ymcne B ByNKaHUHECKMX nopoaax (MsacHukosa v ap., 2005).
Ckopee BCero, CKOMMeHns B TakX MecTax ByayT MEKUMU.
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Coo0BLLaeTCs 0 HaxoaKax TPMAaCcoBbIX MOPOAb! C MPU3HaKaMM
OTpaXXaTebHOM CNOCOBHOCTY BUTPUHUTOB BAOMb VpThiLLa,
Henanexo oT OMCKa, YKasbIBatOLLIYX Ha TO, YTO 3HaYeHs
naneo-Temneparypbl He MPEBbILLANM A5 TNIaBHOW 30HbI
HebTeobpazoBaHNs. MOTEHLMATBHO MaTEPUHCKIE MOPOdp!
KaMEHHOYroNbHOMO Neproia Takxe Dbl HaaeHb! Ha toro-
3anage Hepaneko ot KypraHa (PomuH, 1987).

1.2.3 Tpuacosas (1o cpeAHeropcKoi) naTthopMeHHan CyKueccua
Kak ykasblBasioCh BbliLLE, BOMee MO3OHME 3aTOXKEHNSA
Tpmaca BbiLLM 3a NEPBOHAYSTBHbIE MoaHVILl pudiTa 1
ChopM1POBaII TPMACOBYHO “NIaTOPMEHHYHO” CYKLIECCUIO,
COCTOSALLIYIO 13 MOLLHbIX JTaryHHbBIX 1 MOPCKMX 0Caa04HbIX
ropom, PACAPOCTPAHMBLLIMXCS Ha BOMbLLEN TEPPUTOPA
cesepHoi YacT 3CB (Puvic. 1.3.2). MoLHOCTb 3TuX
nnaThoPMEHHbIX TPMACOBbIX MOPOM CUMBHO BO3pacTaeT

K ceBepy 00 6onee 2-3 kM. OHM 3aneratoT Ha FyouHy

00 Bornee 6 KM HIDKE FOPCKIMX Mopog, 1 6oee paHHNX
OTNIOXKEHUIN HA CEBEPE YPEHIOMCKO-AMBYPIrCKOro paoHa
(MpunoxxeHne 6). JIuTonorna TPracoBbIX MOPOL, 34EChH

Mauio n3ydeHa. OTaesbHble CKBaXKVHBI, BCKPbIBAIOLLWE
TPMACOBbIE OT/IOXEHNSA B STOM parioHe, MPOHUKN B
CEKLMIO MEPECTaNBArOLLIXCA TEMHO-CEPbIX CNAHLIEB,
ANIEBPOSINTOB, MECHAHMKOB 1 TYdOBbIX MECHAHNKOB
(KoHTopoBw4 1 ap., 1975). MNMpucyTCTB1E OBLLMPHBIX
TPMACOBbIX 0BNIOMOUHBIX MOPOA, B EHMCEN-XaTaHrckom
obnact NoYTK A0 TanMbIPCKOrO MOOHSTUS YKa3bIBAET,
YTO KITaCTUHECKME MNacTbl, YaCTUHYHO MOPCKME, MOMYT
BCTPEYaTLCHA HA CEBEPO-BOCTOKE U, BO3MOXXHO, B APYIMX
YaCTsX CEBEPHOrO parioHa, XOTA O HAIMHUN MaTEPUHCKIX
nopoa, TOYHO He 1M3BeCTHO. CpaBHUTENBHO MOLLHAS
CEKLIMSA TPMACOBbIX MOPOL, OBHAPY>KEHA B CENCMNHECKIMX
paspesax Ha Tepputopun KOxHo-Kapckoro taccenHa

K CeBepo-3anafy. BeposaTHOM KabKeTCH BO3MOXKHOCTb
HaMHMS Ka4ECTBEHHbIX KNIACTUHECKMX MNAacToB Tpraca

1 MaTEPUHCKNX MOpo[, Ha ceBepe bacceliHa, 0COBeHHO

B HblHE MOPCKOW 30He. OOHaKO, 3a UCKITKOHEHEM
CEeBEepPO-BOCTOHHOIO panoHa 613 TanMbIPCKOro
MOAHATNA 1 EHMCEn-XaTaHrckoro npornba, st nopogp!
B OOMbLUVHCTBE C/ly4aeB 3asieraroT Ha FybrHax rnaBHom
30HbI ra3006Pa30BaHVIA UK axKe ry6>ke. XopoLuve
ClaHUEeBble HEMPOHMLI@EMbIE MOPOObl OXXMOAIOTCS B
TPMaCOBbIX FOPU3OHTAX U BbILLIE HMX MO BCEN STOW
TeppUTOPUM, a NOAXOOALIME MATEPUHCKME NOPOObI MOTYT
MPUCYTCTBOBATb B TPMACOBbLIX MOPCKMX, JTaryHHbIX 11 0aXKe
03€epHbIX KoMMnekcax. Epmakos 1 ap. (1979) cuntaroT, 4T0
nnaTOpPMEHHbIE 3aI0XKEHNA Tpraca B STUX CEBEPHDBIX
panoHax 6naronpuaTHbI ANst OTKPbITUS 3aNexen rasa.

Takm 06pasoM, MEPCMEKTVBHOCTb TPMACOBBIX OT/IOMKEHMIN

— KaK prdToBbIX, TaK 1 MIaTdOPMEHHBIX — CXOXa C
naneosorcKol cykLieccren 3anaaHo-Crubmpckoro baccelHa.
CKOonneHrst NoA-HeCcornacust BCTPEYatOTCS B CBS3W C
MPUMBIKFOLLIIMIA FOPCKUMIM CKOMTIEHMSAMI, HO OTCYTCTBME
N3BECTHbIX MaTEPUHCKIMX MOPOL, CUTbHO CoKpaLLaeT
BEPOATHOCTb OBHaPYXKEHWST HedpTV Ha Bonee ryOnHHBIX
nHTEpBaNax.
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