B PA3BEOKA

Iloxnafbl bnakoepu: 3anaguaa Cubups

[ ToogospKast CBOK MpenplayLLUytO CTaTbO ONA
ROGTEC, ['pexem bnokbepH paccMaTpBasT
NOTEHUMa 1 9TOM 3axXBaTbIBatOLLEN
HenccnegoBaHHOM TEPPUTOPAN

Blackhourn Reporis: Western Siberia

Following on from his previous article for ROGTEC,
Graham Blackbourn looks at the Potential of this

exciting frontier

I'pam bnak6opH Blackbourn Geoconsulting

3anagHo-Cnbnpckuin 6accenH 3aHnmaeT NaoLaab
nopsagka 3,5 MiH KB. KM2, BKto4as wwenbd HOXkHO-
Kapckoro 6acceriHa B CEBEPHOM M 3anagHoON YacTax
EHncen-XaTaHrckoro nporvta Ha ceBepO-BOCTOKE
(pue. 1.1.1 n Bknagka 1). baccenH orpaHuyeH ¢
3anaga u ceeepo-3anaga xpebtamu Ypana n Hosown
3emnu, Ha tore 1 toro-soctoke CeBepoKa3axcKnm

n Antan-CasiHCKUM Haropbem, Ha BOCTOKE U
ceBepo-BOCTOKe LleHTpanbHO-Crbupcknm nniaTo v
TanmbIpcknM NOAHSATNEM, a Ha ceBepe — CeBepo-
Cunbupckmnm noporoM. Kak BMAHO Ha KapTe MiacToB
HKHEro-BepxHero topa (Bknagka 1), baccenH umeet
MakCUMasbHyO FyounHy B LLeNbdOBOM 0bnacTn Ha
ceBepe; MOLLHOCTb (haHEPO30MCKOro 0Caa04HOro
MoKpoOBa COCTaBNAET OT NMPUMEPHO 3-5 KM B
LIEHTPAaNbHbIX YaCTsX MaTePUKOBOM YacTh 6accelHa B
Cnbupun 0o 8-12 km nnn tonee Hxke KOXXHO-Kapckoro
Mops Ha cesepe. OB 06 bEM ME3030MNCKNX U
TPETUYHBIX OTNIOXEHNA OLIEHNBAETCA NPUOAN3UTENBHO
B 16 MNIH Ky0. KM, 1X TOJLWLMHA Konebnetca oT 3—4

KM B LieHTpanbHom obnactu oo 8—10 kv nnn 6onee

Ha ceBepe (Takasi aCUMMETPUS OTHETIMBO BUaHA Ha
YPOBHE BEPXHErO topa). Me3030MCKO-KanHO30MCKINIA
MOKPOB MMEET MOLLIHOCTb MeHee 1 kM Baonb CeBepo-
Cnbupckoro nopora, 0bpasyst N03aHEME3030NCKUN
dyHOAMEHT, MPOCTMPAOLLIMACS MEXAY CEBEPHOM
OKOHEYHOCTBIO HOBOW 3eMn 1 CeBepo-3anagHon
4acTbi TanNMbIPCKOro MOOHATUSA. BbacceH coeauHeH ¢
YcTiopTCKnM 1 AnTanckum baccenHammn B KazaxcTtaHe
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Graham Blackbourn: Blackbourn Geoconsulting

The West Siberian Basin (WSB) occupies an area of
approximately 3.5 million km2, including the offshore South
Kara Basin in the north and the western part of the Yenisei-
Khatanga Trough in the northeast (Figs. I.1.1 & Enclosure
1). The basin is bounded in the west and northwest by the
Ural and Novaya Zemlya ridges, in the south and southeast
by the North Kazakh and Altai-Sayan uplands, in the east
and northeast by the Central Siberian plateau and Taimyr
uplift and in the north by the North Siberian Sill. As is
evident from the depth to top-Jurassic map (Enclosure 1),
the Basin is deepest in the offshore area to the north; the
thickness of the Phanerozoic sedimentary cover ranges
from approximately 3-5 km in central parts of the basin
onshore in Siberia, but reaches 8-12 km or more below
the South Kara Sea in the north. The Mesozoic and Tertiary
basinfill has been estimated as having a total volume of
around with 16 million km3, ranging in thickness from 3-4
km in the central area to 8-10 km or more in the north
(this asymmetry is clearly reflected at top-Jurassic level).
The Mesozoic-Cenozoic cover is less than 1 km thick
along the North Siberian Sill, which comprises a basement
high of Mesozoic age extending between the northerm end

of Novaya Zemlya and the northwestern part of the Taimyr
uplift. The basin is connected with the Ustyurt and Aral
basins of Kazakhstan to the south through the narrow Turgai
valley, which runs between the southern Ural Mountains and
the North Kazakh uplands (Fig. I.1.1). During the latest
Cretaceous and early Tertiary the West Siberian Sea was
connected through this channel with the Tethys Ocean.
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Figure I.1.1: 3anagHas cubupb. O630pHas kapTa

Figure 1.1.1: West Siberia - General Location Map

K tOTy Yepesa y3Kyro Typranckyto noxomnHy, Kotopas
NPOXOONT HEPE3 KOXKHYIO HacTb YPanbCKMX rop 1
BO3BbILEHHOCTM CeBepo-Kasaxckonm paBHUHbI (pUC.
1.1.1). Bo Bpemsi No3gHero Mena n paHHeTPETUNYHOM
anoxu 3anagHo-Crnbupckoe Mope BbI1I0 COEANHEHO
3TVM KaHas/loM C OKeaHOoM TeTuC.

3a nckro4eHneM Kapckoro Mopsi, KOTOpOoe MOKPbIBagT
€ro CEBEPHYHO HacTb, 3anaaHo-Crbupckmii baccenH
MOYTU LENMKOM IEXKUT Mo, OBLLMPHONM HU3KOEXaLLlen
3anaaHo-Crnbrnpckor paBHUHONM. PaBHMHA OMbIBasTCA
pekamu OBb (Ha 3anane) 1 EHncein (Ha BOCTOKe),
TekyLMMM Ha ceBep B Kapckoe Mope; ee penbed He
OT/IMHaETCA Pa3HOODPA3NEM 1 BKIIKOHAET OBLLIMPHbIE
y4acTkm 3aboo4eHHO MecTHOCTU. OH NpedcTaBnaeT

www.rogtecmagazine.com

Apart from the Kara Sea which covers its northern part, the
Western Siberian Basin now lies almost wholly beneath the
vast, low-lying West Siberian Plain. The plain is drained

by the Ob (in the west) and Yenisei (in the east) rivers, which
flow northwards into the Kara Sea, and it exhibits little
topography, containing vast tracts of swampland. It is the
world’s largest unbroken area of flat terrain, and elevations
remain less than 100 m above sea level 1000 km upstream
on the River Ob. Taiga (swampy forest) vegetation and
landforms cover much of the Plain owing to the largely
sub-Arctic conditions, with tundra in the Arctic regions in the
north, and a cool continental climate over the southern steppe,
which rises southwards towards the Kazakhstan uplands and
Altai-Sayan. The entire Plain lies within Russia, apart from its
southern rim which is part of Northern Kazakhstan.
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Source: Pror. A. E. KontorovicH (Ep), 2001”
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Enclosure 1: CTpykTypHasa kapTa 3anagHo-C1bUpCKOro baccerHa rnybrHa 0o BEPXHEro topa

Enclosure 1: Structure Map of West Siberian Depth to Top-Jurassic

Cc0o00M KPYMHENLLYIO B MUPE HEHaPYLLIEHHYIO 06nacTb
PaBHUHHOW MECTHOCTM C BO3BbILLEHHOCTSMKW MeHee 100
M Hap, ypoBHeM Mops Ha 1000 KM BBEPX MO TEHEHUIO
pekn Obb. PacTUTenbHOCTb M NaHawadT, XapakTepHble
ONs Tanrn (neco-60M10TUCTOM 30HbI), MOKPbLIBaKT
OOSbLLYIO YaCTb paBHUHbLI Garofaps NPeNMyLLIECTBEHHO
CybaPKTUHECKM YCIOBUSIM; B apKTUYECKIX PEroHax
Ha ceBepe NpeobnagaeT TyHapa ¢ NPoxiaaHbIM
KOHTUHEHTANbHbLIM KIMMATOM B KOXKHbIX CTEMSAX, PeNbed
KOTOPbIX MOAHUMAETCA K HOry B CTOPOHY BO3BbILLEHHOCTEN
KasaxcTaHa n Antan-CasHckol obnactu. Bes paBHuHa
pacrnonoXkeHa B npeaenax Poccum, KpoMe e KoXHOM
OKOHEYHOCTW, KoTopas Haxoantcst B CeBepHOM
KasaxcTaHe.

CubVpb M3BECTHA MPOAOIMKUTESNTBHBIMM 1 CYPOBLIMA
31MamMmt; B 9TO BPEeMst HepedKm Criydan, Koraa
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Siberia is notorious for the length and severity of its winters:
temperatures below -50 ° C are not uncommon in winter.
Transport across the region is mostly by air, with many
roads passable only in winter when the ground is frozen.
The presence of permanently frozen ground — permafrost
— causes particular difficulties both for surface construction,
and for drilling. Permafrost in northern Siberia extends
down to depths of 500 m or more (Fig. I.1.2). The structure
of permafrost zones both laterally and vertically can be
complex, with interfingering of frozen and thawed ground.
Three main permafrost zones are recognised within the
West Siberian Plain: northern, central and southern.

The northemn zone lies to the north of a line of latitude
running approximately through the centre of the Medvezh’e
and Urengoi gas fields (i.e. about 66-67° N). The permafrost
here is continuous both vertically and laterally, apart

www.rogtecmagazine.com



EXPLORATION M

Temnepartypa nagaet Hxe -50 °C. TpaHcropTHoe
COODBLLIEHME B PEMIOHE OCYLLIECTBSETCS
MPEUMYLLIECTBEHHO MO BO3AYXY, MHOMME A0POru
CTaHOBSTCA MPOXOAVMbIMM TOMBKO 3MMOM, KOraa
3amep3a€eT 3ems1s. [pUCyTCTBME MOCTOSIHHO 3aMepP3LLErO
rPyHTa — BEYHOW MEP30Thl — CO3AaeT 0Cobble
Npobnembl Kak Ansi HA3EMHOMO CTPOUTENLCTBA, Tak 1 Ans
OypeHust. BevHas mepanoTa Ha cesepe Crbupn gocTuraet
rnybuHbl 500 M nnn 6onee (puc. 1.1.2).

CTpyKTypa 30H BEYHOW MEP3M0Thl, FOPUSOHTaTbHAS
N BEPTUKasbHAs!, MOXET OblTb CIOXKHOW, C B3aUMHbIM
nepecnanBaHneM Mepssoro 1 OTTasiBLLEro rpyHTa. B
npenenax 3anaaHo-CUObUPCKON paBHWHbI pasnmyaroT
TPW OCHOBHbIX 30HbI BEYHOW MEP3/0TbI: CEBEPHY!HO,
LIEHTPATBHYIO U KOXKHYHO.

CeBepHast 30Ha NeXXNUT K CeBepy OT napannenm,
NPOXoAALLEN MPUMEPHO HYEPES LIEHTP ra30BbIX
MeCTopOXaeHUn Mengexkbe 1 YpeHrom (T. €.
NpubnManTensHO B6-67 ° ¢. LW.). BedHas MepanoTa 3aech
VMMEET CMMOLLHON XapakTep Kak B BEPTUKANIbHOM, Tak 1 B
FOPUSOHTASTBHOW MIOCKOCTU, KPOME MECT Mo, pycnamm
OCHOBHbIX PeK 1 nog, rnyooK1Mm o3epamin. TosLmHa Cost
BEYHOW Mep3M0Tbl BO3pacTaeT C BOCTOKA Ha 3anaf BOO b
napannenm 65 ° c¢. w. ¢ 300 m oo 500 M, a Ha CEBEPHOM
nobepexoe oHa gocturaet 500-600 M. LleHTpanbHas
30Ha UMEET ABa pasnenbHbIX CNost BEHHOW MepP3N0Thl,

Mpou3BoACTBEHHbIE 3anuncu 6onee
yem 17000 VP (Touek BO36YXAEHUS) B A€Hb

Ha CpefiHeM BOCTOKe, cieflaHHble CUCTEMOW A1
celicMopasBefku Sercel yxe fokasasinm ee onepaLoHHYH0
apchekTUBHOCTL. Mpegnaras pasHoobpasHbIil NopTdeIb NPOAYKTOB OT
KOHTPO/IS MOCTaBLLMKOB A0 KOHTPO/IA KavecTBa, Sercel npegoctaBnser
yCOBEpLLEHCTBOBAHHOE Ha3eMHOe 060pyAoBaHue A/1a 160r0 NPUIOXKEHNUS.

428XL: CITOCOBHOCTb PABOTHI C BOMbLLM YACNOM KAHANIOB

B Peructpauumsa 100 000+ kaHaU10B B peaslbHOM BpPEMEHU
VE464: CUHXPOHWU3POBAHHbIA KOHTPOJEP PA3BEPTHIBAHIA

®  Hogeiilwne BnbpoceicMMyeckne TEXHOI0rnm
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from below the channels of major rivers and deep lakes.
The thickness of the permafrost increases from east to
west along the 65° N line from 300 m to 500 m, and on
the north coast it reaches 500 m to 600 m. The central
permafrost zone has two separate permafrost layers, apart
from below a few treeless ridges where the permafrost is
vertically continuous. Elsewhere in the central zone there
are upper and lower permafrost layers, separated by a
layer of melting. The upper layer results from freezing in
recent times, whereas the lower layer is a “fossil” relic
which was not wholly melted during the most recent
Holocene warm period. The thickness of the relict layer in
the west is 250-300 m, reaching 300-400 m in the east.
The upper permafrost layer is 30-80 m thick, and varies
significantly laterally.

The intervening melted layer provides a supply of fresh
water throughout the year; those working in the northern
zone have no such supply of groundwater, and have to
obtain water by melting snow or ice.

The melted layer has also acted as a fluid conduit on
occasions when wells drilling below it have unexpectedly
encountered pockets of gas. The gas may reach the
surface at a considerable distance from the well. For
example, such a situation arose on one occasion while
drilling on the Urengoi field, when gas was observed to
be emitted from the bed of a fluvial floodplain and from
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Figure 1.1.2: PacnpocTpaHeHre 1 rnybrHa MHOrONeETHEMEPSbIX Mopop, B 3anaaHon Crnbupn

Figure 1.1.2: Distribution and Depth of Permafrost in Western Siberia
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KPOME MECT HUKE HECKONbKMX 6e3necHbIX XpebToB, rae
OHa MMEET CMNIOLLHON XapakTep no BepTukanu. B apyrmx
HacTsX LEEHTPaIbHOM 30HbI CYLLECTBYHOT BEPXHNIA 1
HVKHWIA CIOW BEYHOM MEP3NOThI, Pa3aeneHHbIe TatoLLEN
NPOCIIONKON. BepxHuin cnoi obpasoBarncst OT 3aMep3aHins
B HEdABHEE BPEMS, TOMOA Kak HYDKHUI NPeacTaBnseT
Ccobol «MCKOMAeMbI» PESNKT, KOTOPbIN MOMHOCTHLIO HE
oTTavBan gaxke BO BPeEMS MOCNEAHEro NoTeneHns B
ronoLeHe. MOLHOCTb PENMKTOBOMO CNOSA Ha 3anage
coctaBngaet 250-300 m, gocturas 300400 M Ha BOCTOKE.
BepxHuin cnon Be4Hon Mep3noTel MeeT TonLLmHy 30-80
M, 11 OHa 3HAYUTENbHO BAPbUPYETCS B FOPUSOHTANTBHON
MNOCKOCTW.

[MpOMEXXYTO4HBIV OTTasIBLUMA Cov obecreqmBaeT
CHab>eHVe NPECHOM BOJOW B TEHEHWE BCEro rofa;

ooy, paboTatoLLMe B CEBEPHOM 30HE, NLLIEHBI TaKoro
WNCTOYHMKA MPYHTOBOW BOAb! U BbIHY>KOEHbI NOyHaTb BO4Y,
pacTanmeasi CHer unv nen,

OTTasBLUMI CNOW TakXKe 4acTo JeNCcTBOBasl Kak
YXUOKOCTHbIM OTBOf, KOraa OypeHne CKBavKMH HuKe
Hero HeoXXMOAaHHO HaTaNKMBASIOCh Ha ra3oBbIf KapMaH.
[[a3 MOXXeT [0CTUraTh NOBEPXHOCTUN Ha 3HAYMTENIbHOM
yoaneHum oT CKBaXKMHbl. Hanpumep, ogHaxapl npu
OypEeHNN Ha YPEHIOMCKOM MECTOPOXXAEHMN BO3HUKNA
cuTyauus, korga BblogneHne raza Habntoganoch B pycre
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lakes up to 1500 m from the well (Medvedskii, 1987). Only
the relict frozen layer occurs in the southern zone. This is
observed both to the north and south of the east-west-
trending section of the River Ob, where it typically lies at
depths between 150-300 m (e.g. in the Ust-Balyksk,
Pravdinsk and Mamontovsk areas), although its upper
surface is occasionally encountered at depths as shallow
as 80 m. Its thickness varies considerably, however,
depending on surface conditions. For example, it is 150
m thick in the Chernogorsk area, whereas in the Samotlor
area, immediately to the northeast, it is considerably
reduced owing to the large number of surface lakes and
swamps here.

The relict layer in the southern zone does not cause any
particular problems for drilling. It can, however, cause
problems in the interpretation of seismic surveys owing to
its very variable thickness.

No permafrost has been encountered at latitudes south of
about 59-60° N (Fig. .1.2). The permafrost below the West
Siberian Plain incorporates considerable volumes of gas
hydrates. Environmentalists have expressed concern that
global warming could release huge volumes of the bound
methane into the atmosphere. Methane is a potent
“greenhouse gas”, and its release could engender further
warming. Russian occupation of Siberia began in 1581,
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Figure 1.1.3: CpeaHuin padmep HOBbIX MECTOPOXXAEHUI HEdTU B (1) Poccum n (2) SanagHo Crnbupn, OTKPbITbIX 3a

nocnegHee Bpems (3anexu A+B+C +C2)

Figure 1.1.3: Average Size of new Qil Discoveries in (1) Russia and (2) Western Siberia during recent periods

(A+B+C+C reserves)

PEYHOM MOWMbI 1 B 03epax, Haxogslmxea B 1500 m oT
CkBaxkuHbl (MeaBenckuin, 1987 r.).

B to>KHOWM 30HE MPUCYTCTBYET TOMBKO PENNKTOBLIN
MEP3/bI CNon. ITO HABNOOAETCS K CEBEPY U K tOry

OT y4acTka pychna pekn Obb, BbITASHYTOro ¢ BOCTOKA

Ha 3anaf; 34eCb OH B OCHOBHOM 3aseraeT Ha riybuHe
150-300 M (HanpuMmep, B panoHax YcTb-banbikeka,
[MpaBaoyHCKa 1 MaMOHTOBCKA), XOTH BPEMS OT BPEMEHN
€ro BEPXHSAS MOBEPXHOCTb BbIXOAUT Ha rAyoOuHy He
6onee 80 M. MOLWHOCTb CNOSA, OAHAKO, 3HAYNTENBHO
konebneTcs B 3aBUCUMOCTU OT MOBEPXHOCTHbIX
ycnosun. Hanpumep, oHa coctaBnsaeT 150 M B panioHe
YepHoropcka, B TO BpeMs Kak B panoHe CamoTnopa,
HenocpeAcTBEHHO Ha CEBEPO-BOCTOKE, OH 3HAYNTENBHO
MeHbLLE Bnarogaps 60MbLLIOMY KONNYECTBY 34ECh 03EP
1 60N0T Ha NOBEPXHOCTU. PENNKTOBbLIN CROWM HOXKHOW
30HbI HE CO3[AET Kaknx-nnbo ocobbIx 3aTpyaHEHWN Npn
OypeHun.

OH MOXET, TEM HE MeHee, AOCTaBUTb NPOBIEMbI

npw pacLUMgpPoBKe AaHHbIX CENCMOPAa3BEOKN B CUY
KpanHer HeoQHOPOOHOCTM ero TONLWMHbI. BeyHas
MEPS3/10Ta He BCTPEYAETCS B LUMPOTAX, PACMONOXKEHHbIX
toxkHee 59-60 ° ¢. w. (puc. 1.1.2).

BedHas mepanoTa nog 3anagHo-CrnbnpcKom paBHUHOM

16 | ROGTEC

when a Cossack expedition overthrew the small khanate

of Sibir, which gave its name to the entire region. During
the late 16th and 17th centuries, Russian fur trappers and
traders and Cossack explorers penetrated all of Siberia,
reaching a border treaty with china in 1689 (although they
advanced further east, into the Amur basin, in contravention
of the treaty, in the 1860s). Although a place of exile for
criminals and political prisoners, Russian settlements were
of little significance until the building of the Trans-Siberian
railway across the southern part of the West Siberian Plain
in 1891-1905. Industrial growth along the railway and in
the Kuznetsk Basin coalfield was considerable after the first
Soviet Five-Year Plan (1928-32).

The population began to fall again during the 1960s. The
discovery of hydrocarbons in 1953, and especially that of
the giant Samotlor oil field in 1965, however, was the major
impetus for a redevelopment of the area, especially its
northern regions, which reached a peak during the 1980s.
Figure 1.1.3 illustrates the average size of oil discoveries in
Western Siberia from the 1970s, compared with those from
Russia as a whole. It is clear that the average field size in
the WSB has consistently been significantly higher than that
of Russia as a whole, but that discovery sizes in both areas
have fallen steadily and dramatically. Nonetheless, although
Western Siberia is now a mature province, it covers an
immense area, and there is plenty of scope for further

www.rogtecmagazine.com
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COOEPXUT 3HAYUTENbHbIE 3aMnachl ra30BbIX MMAPaTOB.
OKONOr BblpaXKatoT 03ab04YEHHOCTb TEM, YTO
rnobaneHoe NoTerneHne MoXXeT NPUBECTUN K BbIOPOCY
B atMocdepy OrpoOMHbIX 06bEMOB CBA3aHHOIO
MeTaHa. MeTaH SBNseTcAa ra3oM, OKasblBatoLLM
3HA4YNTENBHOE BANSAHME HA «TENAMNYHbIN 3P dEKT»,

1 ero BbICBODOXAEHME MOXET HECTU B cebe yrpoay
JanbHenLero noTenneHns.

3aceneHue Cnbupun Poccurelt Hadanock B 1581 roay,
KOrAa aKCrneanLms KasakoB cBepria HebosbLLIOW

CI/16I/IpCKI/II7I KaraHar, OaBLUNA CBOE UMSA LieJIoMYy pernony.

B KoHLEe 16-r0 1 Ha NPOTAXXEHUN 17-F0 BEKOB OXOTHUKM
1 TOProBLpl, 3aHNMAKOLLMECH MYLLIHbIM MPOMBICIIOM,

a TaKxXe Kaszakun-nyTeLleCTBEHHUKN NPOHNKN BO BCE
yronikv Cnbuvpw, 3axoHmnB NorpaHnyHbIA OroBop C
Kntaem B 1689 rogy (XxoTs OHW 1 NPOABUHYNUCH, B
HapyLLeHne 3TOro 4oroBopa, Aasblle Ha BOCTOK, B
baccenH pekn Amyp, B 60-x rogax 19 B.).

Poccuickmne nocenennst, ctaBLUME MECTOM CCbINKW A5
MPECTYMHUKOB 1 NOMIMTUHECKMX 3aKITOHEHHbIX, HE Urpann
CYLLIECTBEHHOM POSIN 0 CTPOUTENBCTBA TPaHCCUOMPCKOMN
YKENe3HOoW JopOor B IoXKHOM YacTh 3anaaHo-Crbupcko
paBHKHbI B 1891-1905 . Ha MapLupyTe »XenesHowm
00porn 1 B Ky3HeLKOM yrofibHoM 6acceiHe Obin
OOCTUMHYT 3HAYNTESbHBIM MPOMBILLNEHHBIA POCT Nocne
NepBOV COBETCKOWN NATUNETKM (1928-1932 ).
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discoveries, even if no “supergiants” remain, in addition to
development and rehabilitation of existing fields. Some of
the latter hold very considerable remaining reserves. The
early years of the 21st century, with steadily increasing oil
and gas prices, have seen a significant increase in the levels
of activity.

1.1.3 Brief Historical Review of the Hydrocarhon Industry of
Western Siberia, and a Short Introduction to the Petroleum
Geology of the West Siberian Basin.

The first field to be discovered in Western Siberia was the
Berezov gas field in 1953, in the northern Pre-Urals area on
the western margin of the Basin (Enclosure 11.1). Owing to
the remote location and the absence of infrastructure to the
field, which has a Jurassic reservair, it was not brought on-
stream until 1963. In the meantime, the Megion oil field

in the Middle Ob Region was discovered in 1961, followed
by the giant Samotlor field in 1965. Samotlor was one of the
largest ail fields in the world: ultimately recoverable oil

has been estimated as 24.7 billion barrels, and it
immediately drew the attention of Soviet planners to

the West Siberian Basin, and drew investment away
from almost all other hydrocarbon provinces in the FSU.
The Samotlor field was brought on-stream in 1964.
Reservoirs vary in age from Late Jurassic to Cenomanian,
but the large majority of the ail lay within Neocomian marine
sandstones, which have proved to be the most praolific oil
reservoir in the entire West Siberian province.

¥nasnuweanwe napoB yrNeeogopogHLIX npoaykTos (GeHauHa, cuipon
HediTH, GeHa0Na, CNMPTOR, XNOPOCOASEPMALLMX NPOQYKTOBR W Op.)
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EXPLORATION M

Y1CNEHHOCTb HACENEHNS Ha4Yana CHOBAa CHMXXaTbCS

B TeueHne 1960-x rogos. OTKpbITVE 3anacoB
yrneesoaopoaos B 1953 r., 1 B OCOBEHHOCTY
TMraHTCKOro caMoTNOPCKOro HEPTAHOIO
MeCTOpOXXaeHna B 1965 1., TeM He MeHee cTano
Ba>KHbIM CTVMYJIOM A7151 HOBOIO OCBOEHMST PEMMOHA,
OCOBEHHO Er0 CEBEPHbIX PANOHOB, KOTOPOE AOCTUMIO
nnka kK cepegnHe 1980-x. Ha pucyHke 1.1.3 nokasaH
cpeaHut 06bem 3anacoB HEPTU, OOHAPYXKEHHbIX

B 3anagHon Cnbupun HavmHasa ¢ 1970-x rogos,

B CpaBHeHWM ¢ umdpammn no Poccun B LENOM.
O4eBMOHO, YTO CpeaHmne 3anacbl MECTOPOXAEHN B
3anagHo-CnbupckomM baccerHe 3Ha4YMTENBHO BblLLE,
4yeM B Lienom no Poccumn, ogHako passenbliBaeMble
06beMbl U Tam, U Tam C Tex NMop HEYKIOHHO U
3HAYNTENBHO CHMXKaNUCb. HeCcMOTps Ha 3TO, XOTS
3anagHasa Cnbnpb Tenepb XOPOLLO OCBOEHA, OHa
3aH1MaeT OrPOMHOE NPOCTPAHCTBO, U eLle eCTb
OOCTaTOYHO MECT O AaNbHenllen pasBeaku,

Oaxke ecnm 6onblile He OCTaNOCh «CynepruraHToB»
MOMUMO pPaspaboTkn 1 peabunutaunmn CyLeCTBYHOLLMX
NPOMbICNOB. HEKOTOPLIE N3 HUX BCE eLle coaepxaT
3HA4YMTENbHbIE OCTATKW MOJSIE3HbIX NCKOMaeMbIX.
[NepBble roabl 21-ro Beka 03HaMEHOBaNMCb
CYLLECTBEHHbIM OXUBMEHNEM akTUBHOCTU bnarogaps
YBEPEHHOMY POCTY LIEH Ha HEDTb 1 raa.

1.1.3 KpaTKuit NCTOPUYECKNI 0YEpK 0 HewhTerasoBom
oTpacnu B 3anagHoi Cnbupn U KpaTKoe BBeAeHNe B
reonoruio HethTH B 3anaaHo-Cubupckom 6acceitHe
MepBbiM B 3anagHon Crnbupn 6bino 0b6HapYy>KeHO
BepesoBckoe ra3aoBoe MeCTOPOXOeHNE B CEBEPHOM
Mpenypanbe Ha 3anagHon rpaHuLe baccerHa B
1953 roay (Bknagka Il.1). 13-3a yganeHHoCT 1
OTCYTCTBUS MHPPACTPYKTYPbl HA MECTOPOXAEHNN,
KOTOPOE NpeacTaBnseT cobom ra3oHOCHbIM MnacT,
OTHOCSALLMICA K IOPCKOMY Mepuogy, 0obbl4y yaanoch
MOJIHOCTBLIO Pa3BepPHYTb TONbKO B 1963 roagy. Tem
BpemMeHeM B 1961 rogy 6b110 OTKPbITO HEPTAHOE
MeCTOpOXAeHne B MernoHe, B CpeagHEM TeHEHUM
06w, nocne 4Yero NocnefoBano OTKPbLITUE MIAHTCKOro
MecTopoxaeHust B CamoTnope B 1965 r. CamoTtnop
ObINT OOHUM U3 KPYMHENLLNX MECTOPOXAEHWNN

B MUPE: NOJSIHbIE N3BMIEKaEMbIE 3anackl HePTU
oLeHnBanuchb B 24,7 mnpa 6appenen, n oH cpaay
XK€ MPUBJEK BHUMAHNE COBETCKMX MNAHNPYIOLLMX
opraHoB K 3anagHo-CunbupckoMy baccenHy 1 ctan
NPUYUHOM OTTOKA KanuTanoBNOXEHWI N3 BCEX OPYrUX
HedTerasoHOCHbIX parioHOB B ObiBLLEM COBETCKOM
Cotosze. [Jobbiva Ha CamMOTIOPCKOM MECTOPOXXOEHNN
BblLLUJ1a Ha MOMHYO MOLLHOCTL B 1964 rogay.

BospacT nnacToB BapblpyeTcs OT No3aHero topa ao
CeHoOMaHa, 0gHaKo 6onbllasa YacTb HEDTW 3aneraeT B
HEOKOMCKMNX MOPCKMX NecHaHnkax — 3TO 0Ka3asocCh
caMbIM 6oraTtbiM HEDTEHOCHBIM MNNAacTOM BO BCEW
3anagHo-Cnbupckon HedTerazoHOCHOM MPOBUHLNN.
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Further development of ail fields within central parts of
the West Siberian Basin during the 1970s was followed
by the development during the 1980s of massive gas
fields in the north, mostly within Cenomanian reservoirs,
first discovered in the 1960s. Oil production in the basin
has however declined since 1988, and gas production
since 1991, and recent production has exceeded the
reserve replacement rate.

Most of the known and potential hydrocarbons in the
basin lie within the Mesozoic succession. The Palaeozoic
and older basement was formed by a complex array of
microplates and continental fragments brought together
by ocean closure and strike-slip faulting during the

mid- to late Palaeozoic (Section 1.2.1). Following Triassic
rifting and igneous activity, the basin as a whole began
to subside in the Early Jurassic and to fill with sediments
sourced from the surrounding uplands, lying primarily

to the southeast and northeast. Once the erosional
topography had been blanketed, deposition occurred
across a very extensive platformal area. Owing primarily
to the vast extent of the basin, sediment input did not
keep pace with subsidence, and the western half of

the basin in particular was at times sediment-starved,
leading to the deposition of up to 2500-3000 m of dark
marine shales, commonly rich in organic matter, being
deposited there between the Middle Jurassic and early
Tertiary, with the latest-Jurassic Bazhenov Suite being
of particular importance as a source rock. During most
of the Early Cretaceous the transition between deltaic
and open-marine deposition lay approximately mid-way
across the basin. Repeated transgressive-regressive
cycles in this environment provided optimum conditions
for the reworking and winnowing of feldspathic deltaic
and interdeltaic sands, leading to an improvement in their
reservoir potential. Shelf deposits prograded westwards
and northwestwards across the basin during regressive
phases, creating clinoformal structures with distinct sand
accumulations in the upper, shelf, environments, on the
slope, and at the base-of-slope. During transgressive
phases the clinoforms were draped by marine sapropelic
muds of excellent source-rock quality, which encased
the sand-rich clinoformal structures and these, together
with the underlying Bazhenov Suite source, created

a remarkably efficient source rock - reservoir - seal
relationship.

A delicate balance between sediment input, sea-level
fluctuations and basin-floor subsidence provided a
combination of circumstances in which this interfingering
of reservoir sands and source rocks continued to form
throughout the Early Cretaceous over the extensive
central-southern area of the basin, in particular within
the Nizhnevartov, Surgut, Urengoi, Yamburg, and other
regions (Enclosure 11.1). The high concentrations of
organic matter within the basin may have been related
partly to its palaeogeography, and especially to its
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Bcnepn 3a paspaboTkon 3anexen HedhTu B
LIEHTpanbHbIX YacTax 3anagHo-Cubupckoro baccenHa
B TedeHne 1970-x rogos nocrenosano pasButme B
1980-x rogax oBLWMPHbIX ra30BbIX MECTOPOXAEHUI
Ha ceBepe, B OCHOBHOM B CEHOMAHCKMX naacTax,
KOTOpble ObIM BRepBble 06HApPY>KeHbl B 60-x rogax
npownoro Beka. OgHako HepTegobblva B baccenHe
cHu3unacb B 1988 roay, a nobbiva raza Ha4mHasa ¢
1991 roga v gobbl4a B NnocnegHee BPeMsi NpeBbicuna
CKOPOCTb BOCAPON3BOACTBA MUHEPAbHO-ChIPbEBOW
6a3bl.

BonblUMHCTBO pa3dBedaHHbIX 1 Mpefnonaraemblx
3anacoB yrf1leBogopo4oB B 6acceliHe 3aneraroT

B Me3030McKknx cnosax. OTHocAWasacs K

naneosoto 1 bofee cTapbiM NepUogamM NoAN0XKa
chopmmpoBanach CNOXXHbIM COYETAHNEM MUKPOMANT
N OCKOJIKOB KOHTUHEHTabHbIX MAUT, CBEOEHHbIX
BMECTE CMbIKaHMEM OKeaHa U TEKTOHUYECKNMMU
paspblBaMu C FrOPU30HTasbHbIM CMELLEHEM BO
BpeMs cpedHero 1 nosgHero naneosos (Pasgen
1.2.1). MNocne 3aBepLueHUs pudToobpazoBaHns U
BYJIKAHNYECKOWM OeATeNbHOCTU B Tprace 6accerH

B LeJIOM B PAHHEIOPCKYIO 3MOXy Havan OnyckaTbCs

N 3aNONHATBCHA 0CaA04YHBIMU OTIOXKEHVSIMU

OT OKPY>KaloLWX BO3BbILLUEHHOCTEN, NexalLlmx
NPEenMyLLECTBEHHO K OFrO-BOCTOKY 1 CEBEPO-BOCTOKY.
Mocne obpasoBaHKs NOKPOBA 3PO3MOHHOIO
penbeda 0CafKOHaKOMNeHNe NPONCXOANIIO YXKe
Ha OoYeHb OOLLIMPHOW NNaTHOpPMEHHON NioLwau.

B oCHOBHOM 13-3a 60/1bWON NPOTAXKEHHOCTU
faccelHa cegnMeHTaLna He nocnesana 3a
CKOPOCTbBIO OMyCKaHus, 1 B 3anagHOV NOMOBUHE
faccenHa B 0CO6EHHOCTN OTIOXKEHNSA BbINN
BpeMeHaMu CKyOHbl, YTO MPUBENO K OCaXKAEHWIO
CNOSA TEMHbIX MOPCKUX ClaHLUEeB TONLWMHOM 00
2500-3000 M, 06bI4HO BoraTbiX OpraHNYecKnm
MaTepuanoM, KOTopble 06pa3oBannch Mexay
CPEeOHEOPCKOM 1N NO3OHETPETUYHOM SMNOXON, rae
no3gHetopckas baxkeHoBCKast CBUTa urpaeT 0cobo
BaXKHYIO POSb Kak MaTepuHckas Tofawa. B TedeHne
OonbLUEN YaCTn pPaHHero Mena NMHNA pasgena
MeXxay AEeNbTOBbIM U MOPCKUM OCafKOHaKOMEHVEM
npoxoamna Npubnm3anTensHO nocpean GaccenHa.
[MOBTOpEHWE TPAHCIPECCUBHbBIX N PEMPECCUBHBIX
LMKIIOB B Tako 06CTaHOBKE OCafAKOHAKOMIEHS
obecneynno onTuMasbHbIe YCIOBUA O nepepaboTku
N pa3BenBaHnsA NONeBOLINATHbIX AENbTOBbIX U
MEeXOeNbTOBbIX MECKOB, MPUBOASA K YIYHLIEHUIO UX
CNOCOBHOCTM 06pa3oBbIBaTh HEPTEra3oHOCHbIE
nnacTel. LLlenbdoBble 0TNOXEHMS pasmbiBaNCh B
CTOPOHY 3anafa 1 ceBepo-3anaga Yeped baccerH B
perpeccuBHbIX asax, obpasysa KMMHOMDOPMHbIE Tena
C 3aMETHbIMM CKOMIEHUSIMU MECKA B BEPXHUX HaCTsX
Ha BbICTynax, Ha ckatax vy nogolsbl. Bo Bpems
TpaHCrpeccuBHbIX a3 KNMHOMOPMbI 3aHOCUTNCE
MOPCKUM canponefibHbIM UIOM C OT/INYHBIM
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restricted connection over the North Siberian Sill with the
Arctic basin to the north. Southward circulation of cooler
nutrient-rich marine waters across the North Siberian Sill
into the warmer epicontinental basin may have stimulated
the production and accumulation of planktonic organic
matter to an unusually large extent. The oil-prone marine
source-rocks did not extend over the substantial eastern
and northeastern areas of the basin, and other parts of
the basin margins, which had become the sites mainly
of fluvio-deltaic and lacustrine deposition. Significant
coals accumulated within these environments, however,
which constitute a substantial gas source. This is the
main reason for a general transition from oil fields within
central and southern parts of the WSB, to gas in the
north and east, and along its western margin

(Enclosure 11.1).

Another factor which makes the WSB such a prolific
hydrocarbon province is that there has been very little
tectonic activity within the area since hydrocarbon
emplacement, so that early accumulations of
hydrocarbons have been preserved within structural
and stratigraphic traps which have remained relatively
undisturbed.

Over the past 30 years or more, the WSB, particularly
its central-southern part (either side of the Ob-river
where it runs in an approximately east-west direction
before turning northward in the Khanty-Mansi area

— the Russians call this the “latitudinal Ob” region (Fig.
[.1.1) has been quite thoroughly explored. However,
parts of the basin remain under-explored, particularly
the South Kara Sea and the Yenisei-Khatanga Trough.
Both of these areas appear prospective, especially for
natural gas and possibly for oil. The major Jurassic and
Cretaceous source-rock facies are thought to extend
northwards into both these regions: the gas-prone
source may become more extensive, although the
oilprone Bazhenov Suite may well extend into the South
Kara Basin. The Taimyr uplift, and probably Novaya
Zemlya, were sources of clastic material during most
of the Mesozoic, and could have provided good-quality
reservoirs.

The West Siberian Basin is of enormous extent, and the
Russian-language geoscience literature uses a variety
of systems for sub-dividing it into geographic regions.
One of the most common subdivisions is illustrated

on Enclosure 1.1 (after e.g. Maximov, 1987). The ten
regions depicted are somewhat arbitrary, apparently
being defined on the basis of a variety of geological,
geographic and administrative criteria. These regions
differ from the purely administrative divisions, illustrated
in Fig. 1.1.1. A pragmatic approach is adopted in this
report, switching between the different terminologies
according to what is most appropriate to the discussion
in hand.
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EXPLORATION M

Ka4yeCcTBOM A4 06pa3oBaHUs MaTEPUHCKOW TOSLLM,
KOTOPbIN 06pa30BbIBan YEX0 41151 HACbILLEHHbIX
NEecKoM KIIMHOMOPMHbIX Tesl, U 9TO — BMeCTe C
NOANOXXKOW 13 Nopon 6aXKeHOBCKOW CBUTbI —
€c030aBasio 04YeHb SPMEKTUBHYIO CBA3b MaTepPUHCKAas
Tonuwa — HeTErasoHOCHbIM NNacT — MOKPbILLKA.

Xpynkui 6anaHc Mexay CKOPOCTbO
0CafKoHaKoMNeHns, KonebaHMaMm ypoBHS MOPSA 1
onyckaHvem gHa baccerHa obecnednn coveTaHve
0B6CTOATENBCTB, B KOTOPbIX (hOPMUPOBaHME
nepecnanBaroLLMXCa NeCKOB He(PTEra3oOHOCHOIO
nnacTta 1 MaTepUHCKIMX NOpog, MPOA0HKaNoCh

B TeYEHMe paHHero Mena Ha Bcew 0BLMPHOW
NIoWaan LeHTpanbHOM 1 KOXXHOM YacTn 6accenHa,
B 0COBGEHHOCTM B parioHax HuxHeBapTOBCKa,
CypryTa, YpeHros, Ambypra 1 B Apyrux permoHax
(Bknagka I1.1). Beicokast KOHUEHTPaLMSA OpraHnKn B
npefenax 6accenHa MoOXXeT YaCTUHHO OO BACHATLCS
ero naneoreorpauyecknMmn xapakTepnctTmkamu, B
OCOBEHHOCTU OFrPaHNYEHHOCTBIO ero CBA3N Yepes
CeBepo-Curbupckuii NOpor ¢ apKTU4ECKUM 6acCenHom
Ha ceBepe. [BMKeHne Ha tor npoxnagHon MOPCKOWN
BOAbl, bOraTom NuTaTenbHOM OpraHnKon, Yyepes
CeBepo-Cubupckuii NOpPOr B aNUKOHTUHEHTasbHbIN
faccelnH MOorfno cnocobcTBOBaThL MOSABIEHUIO

N PA3MHOXXEHUIO MNAaHKTOHHBbIX OPraHn3MOB B
HEeOObIKHOBEHHO BOMbLLMX KOIMYECTBaXx.

MaTepunHcKkas Tonlla, B KOTOPON BO3MOXKHO
3aneraHne HedTW, He OolNa 0O 3HAYUTENbHbIX
obnacTeln Ha BOCTOKE M CEBEPO-BOCTOKE baccenHa u
00 APYrvx YacTen Ha ero rpaHnLe — OHW B OCHOBHOM
CTann MecTtaMm PeYHO-AeNbTOBOIO N 03EPHOrO
ocagkoHakonneHus. B aTnx ycnosusax obpasoBannck
B0onblUNE CKOMMEHNA KAMEHHOIO YIrNs, KOTOPbIE
CO30atoT CYLLIECTBEHHbIE 3amnachl raza. 9To ABNAETCS
OCHOBHOW MPUYMHOM 0b0Lero nepexona ot HeTAHbIX
MECTOPOXOEHNN LeHTPalIbHbIX 1 KOXKHbIX YacTeNn
3anagHo-Cnbupckoro baccenHa K rasy Ha cesepe u
BOCTOKE 1 Ha ero 3anagHown rpanuue (Bknaagka ll.1).

Ewe ogHuM hakTopom, Bnarogapsa KOTopomy
3anagHo-Cnbupcknin baccenH npespaTuics B
foratyto yrnesogopogammn NpoBUHLMIO, CTano To,

4YTO 34eCb npucyTcTeoBasia Nnllb He3Ha4YnTe IbHaA
TEKTOHNYeCKadA akKTMBHOCTb CO BpeMeHWN OTJIOXKEHUA
YrNeBooopPOA0B, MO3TOMY UX CKOMMEHNS COXPaHNINCh
B CTPYKTYPHO-CTpaTurpayeckumx noByLLKax,
KOTOpPble OCTaBa/IMCb OTHOCUTEJIbHO HEHAPYLUEHHbIMW.

3a nocnegHue 30 nnu bonee net 3anagHo-Cnbupckuii
BacceiH, 0COBeHHO ero LieHTpanbHas 1 toxKHas

4YacTb (Mo 0be cTtopoHbl Obu, rae oHa NpoTekaeT
npEMbNN3nTENbLHO C BOCTOKA Ha 3anaf, npexae

4YeM MOBEPHYTb Ha ceBep K XaHTbl-MaHCUNCKOn
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obnactn — B Poccum aTOT parioH HasblBaeTcs
«parnoH TeveHns Obu B LUINPOTHOM HanpaBieHU»
(puc. 1.1.1), 6bIN AOBOBHO TLWATENBHO U3YYeEH. TEM
HE MEHEE HEKOTOPbIE y4acTKn HBaccenHa ocTaroTCs
HepasBedaHHbIMU, B 0C0BeHHOCTU y KOXKHO-Kapckoro
Mops 1 EHncen-XartaHrckoro npornbta. Oba panoHa
npeacTaBnsAtTCA NEPCNEKTUBHBIMU, B HYACTHOCTW C
TOYKM 3PEHUSA HAIMYNS rada 1, BO3MOXXHO, HEPTU.
CyunTaeTcs, YTO OCHOBHbIE (DaLMK KOPCKUX U MENOBbIX
MaTEPUHCKIMX TOJLL, MPOAOSIKAOTCA Ha ceBep B 06a
9TW pervoHa: ToJa, rae BOSMOXHO 3aneraHume
rasa, MoXXeT UMeTb BOSbLUYI MPOTSXKEHHOCTb, XOTS
HedTEHOCHasA BaxKeHOBCKasi CBMTA, BO3MOXXHO,
yxoauT B KOXHO-Kapcknin 6accenH. TaMbipckoe
NOAHATME N, BOSMOXXHO, HoBas 3emns 6biaun
NCTOYHMKOM KNaCTUYECKOro MaTepuana BO BpeMs
BofblUen HacT Me30305 1 MOrn 06ecneynTb
obpaszoBaHVe Ka4eCTBEHHbIX HETEra3oHOCHbIX
nnacToB.

3anagHo-Cubupckuin 6accerH NMeeT OrPOMHYHO
nnowanb, U B PyCCKOSA3bIYHOW re010rM4eCKom u
reopuan4eckom nutepaType UCNOoMb3yeTCcsa paq
CUCTEM ONS ero panoHNPOBaHWS N0 reorpaUYecKm
pervoHam. OgnH 13 odLLENPUHATBIX CNOCOD0B
parioHMPOBaHNA MPOUNIKOCTPUPOBaH BO Bknaake |.1
(nocne, Hanpumep, Makcumos, 1987 r.).

YKasaHHble OECATb PEMTMOHOB ABASIOTCA B HEKOTOPOM
CMbICN1E MPOW3BOJIbHBbIMU, UX ONPEaeneHmne,
O4YEBUOHO, CAENAHO Ha OCHOBE pAOa reoIorm4eCcKmXx,
reorpadunyecknx n agMUHUCTPaATUBHO-
TeppUTOpUanbHbIX KPUTEPUEB. DTN PETNOHDI
OTNNYAKOTCA OT YNCTO agMUHNCTPATUBHOIO AENEHUs,
nokasaHHoro Ha Puc. 1.1.1. B HacToswem oT4yeTe Obin
MPUHAT NparMaTUYecKuim Noaxon ¢ NONEPEMEHHbIM
MCNONb30BaHNEM TEPMUHONOMNK, KOTOopas 6onee
COOTBETCTBYET TPeOOBaHNAM HbIHELLIHErO aHanm3a.
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