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VDKHAS topa, B BosbLUen YacTu 3anagHo-

Cwnbupckon NnathopMbl, NEXUT Ha NaNe030MCKNX
N OOKEMBPUNCKMX MOPOAAX, 3a UCKITKOHEHVEM TEX MECT,
rAe NPUCYTCTBYKOT MOPOAb! TPMACOBOro Neproaa,
3anonHatoLme rpadeHbl. OgHako, B CEBEPHOM panioHe
BaccenHa, OTNIOXKEHWS paHHErO OPCKOro Nepuoaa, B
OCHOBHOM, KOHTUHEHTA/TbHOMO MPOUCXOXOEHWSA, BKITKOHaSA
03€epHOE, MEPEKPBIBAOT LLMPOKO PacnpOCTPaHEHHbIE
OT/IOXEHMS MO3AHErO TPMACOBOro Neproaa (TaMnernckme
cepun) (Puc. 1.3.1 n 1.3.2). Bo BpeMst paHHero topCcKoro
nepvona, U B 0COB6eHHOCTU B NiMHcOaxe, 3CH
(BanagHo-Cnbupckumin 6accenH) B LENOM Hadvan 0ceaar,
XOTsl HEKOTOPOE BpeMsi 0cTaBanach TeHAEHLMS K
HanbosbLLEMY OCEedaHNIO MOPOAp! B panoHax, nexarlimx
Ha pUdTOBBIX 30HaxX TPMACOBOro Nepuoda. HactynneHve
MOPSI Ha CyLLly, MPONCXOAsiLEe B paHHWA U cpedHe-
tOPCKUIN Mepuoabl, MPOABUraiIoCh C ceBepa BAOb NIMHUNA
rpabeHoB, 1 PacnpPOCTPaHANOCh Aanee, MOKPbIBad
FOPU30HT BaccenHa, MOCTENEHHO 3anOHAS PaHHIOK
CTPYKTYPY 1 3PO3UOHHBIN penbed MOBEPXHOCTU.
Bo Bpemsa aToro neproga MaHcunckas BnagmHa,
KoTOpas ABNsNacb 30HOW B3[AbIMaHWSA MO3AHEro
Naleo30MCKOro Nepuoaa, ctana OCHOBHOWM 30HOM
ocenaHusa. 3TO SBUIOCH MPUHNHOM 06pa30BaHNS Nomy-
HEeKOMMNEHCNPOBaHHOIo BaccelHa Ha 3anaae XaHTbl-
MaHCUNCKOWN pernoHanbHOM BO3BbILLEHHOCTU (Puc.
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he Lower Jurassic rests on Palaeozoic or Precambrian

rocks over most of the West Siberian Platform area,
except where Triassic graben-fill deposits are present.
In the northern basin region, however, Early Jurassic
sediments of mainly continental (including lacustrine)
origin overlie widespread Late Triassic deposits (Tampei
Series) (Figs. 1.3.1 & 1.3.2). During the Early Jurassic, and
most notably during the Pliensbachian, the WSB as a
whole began to subside, although a tendency remained
for a while for the greatest subsidence to occur in areas
underlain by Triassic rifts. Early and Middle Jurassic
marine transgressions proceeded from the north along
the lines of the grabens, and spread outward from them
to cover most of the basin floor, progressively burying the
earlier structural and erosional topography. During this
period the Mansi Trough, which had been an area of late
Palaeozoic uplift, became a major area of subsidence. It
formed a semi-starved basin to the west of the Khanty
regional high (Fig. 1.3.5). Later in the Jurassic, the Khanty
High also began to subside, and from the Late Jurassic
the combined Khanty-Mansi Trough had become the
deepest-water zone within the WSB. These structures
appear to have been partly responsible, especially during
the Late Jurassic and Cretaceous, for determining the
position of marine—non-marine facies transitions, and
the position of the slope lying between areas of shallow-
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Tyumen Superdeep Well SG-6
TiomeHcKanA cBepxry6okas ckBaxuHa CM-6
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PucyHok 1.3.1: [NonepeyHbin pa3pes YPeHromckoro pudra n crpatmurpadus ToMeHcKom ckBadkuHbl CIT-6 ot

TPMacoBOro JO PaHHEIOPCKOro Meproaa
Figure 1.3.1: Cross section through the Urengoairift, and the Triassicto Early Jurassic stratigraphy of the Tyumen SG-6 well

1.3.5). No3gHee, B topCKUiA Nepuod, XaHTsl-MaHcuiikas
BO3BbILLEHHOCTb TakXKe Hadana ocefatb, a Ha4MHas

C MO3OHErO IOPCKOro Neproaa, KOMOMHMPOBaHHAs
XaHTbl-MaHcuincKas BnagyHa npespatmnach B Camyro
rnyboKoBOAHYO 30HY 3CB. ST CTPYKTYpbI, MOXOXE,
4aCTMYHO OTBEYaroT, OCOBEHHO B Meprod, NO3AHEN HopbI
1 MENTIOBOro Neproaa, 3a onpeneneHne nonoXKeHms
nepexoaa Mexxay MOPCKUMM 1 HEMOPCKMI dhaLysivim

1 3a MONOXKEHWE YKITOHA, NPOJIEratoLLErO Mexxay
MENKOBOAHbIMW U IryOOKOBOAHBIMM LLIENB(MOBBIMM
MecTopoXxaeHnsaIMK. Bo BpemMs mepnodoB HU3KOro
YPOBHS MOPS I KOHTUHEHTaNIbHOMO 0CaAKO0OPa30BaHIA
y4acTKn Hanbonee CKOporo oceaaH s, Haa TpracoBbIMM
rpabeHamm 0bbIHHO VMENIN PEYHbIE CUCTEMbI, KOTOPbIE
06pa3oBbIBaIM peYHble W OenbToBble aLum, Toraa Kak B
MeCTax MeHee ObICTPOro 0CefaHna MHorga Nponcxoamna
3po3us. B HacTosLee Bpemsa noacTunaoLmMe nopoasl
No3aHero Naneo30MCcKoro nepuoaa, B AoNoNHeHne

K ObIBLLMM PUTOBBLIM 30HaM, XapaKTepU3ytoTca
MOBbILLUEHHBIM TEMNOBbIM NOTOKOM (CypkoB 1 ap., 1982).

Ocafo4Hble OTNOXKEHNS PAHHEN 1 CPEAHEN HOPbl UMEKOT

TONLLVHY 2 KM 11 6ofiee B CeBEepHOI YacTu BaccenHa,
1 TONWMHY 500 M 1 MeHee B LEHTPasIbHOM U FOXKHOW
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and deeper-marine shelf deposits. During periods of

low sea level and continental sedimentation, the more
rapidly subsiding areas above the sites of Triassic
grabens commonly accommodated stream systems,
which deposited fluvial and deltaic facies, whereas
erosion sometimes occurred on the less rapidly subsiding
areas. In the present-day basin the late Palaeozoic
basement blocks, in addition to the former rift zones, are
characterized by higher heat flow (Surkov et al., 1982).

Early and Middle Jurassic sediments are 2 km or more
thick in the northern part of the basin, and 500 m thick

or less in central and southern parts. During deposition

of these sediments the WSB comprised a continental
interior or marginal basin, connected in the north with the
Arctic basin over the North Siberian Sill and through the
Khatanga trough (Enclosure 1). During the late Mesozoic
the southwestern part of the basin was also connected
through the narrow Turgai Trough with the Tethyan sea to
the south, although for most of the time this corridor lay
above sea level and accumulated continental sediments.
By the end of the Middle Jurassic, the structural
configuration of the basin was essentially the same as that
of the present day.
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PucyHok 1.3.2: [pnbnnantensHoe pacnpeneneHme OTIOMEHNIA 0Caa0YHbIX MaTEPUAIOB MO3OHErO TPUACOBOIrO
nepuofa OTHOCUTESIBHO (DOPMUPOBAHUA PUXDTONEHHBIX CTRYKTYP U TPAMMOBLIX BYJIKAHUHECKX SBJIEHUN

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

yacTsx baccelrHa. B nepuog oTnoXxkeHVs aTx 0CaaKkoB
3ChB 6blna cocTaBneHa U3 KOHTUHEHTaTbHbIX HEAP

NN KpaeBoro 6accerHa, CoenHEHHbIX Ha CeBepe C
APKTNHECKNM BaCCENHOM Yepe3 CEeBEPHbBI CUBUPCKNIA
CWUIN 1 XaTaHrCKyto BnaauHy ¢ TETUNCKMM MOPEM
(Mpwnoxenne 1). Bo Bpemst No30HEro Me30304, Horo-
3anagHasi 4acTb baccelnHa Takke Oblna coeguHeHa
4Yepes y3kyto Typranckyto BnagmHy ¢ TETUACKNM MOPEM
Ha tore, XOTS STOT KOpuAop 60MbLUYIO YaCTb BPEMEHM
3anerasn BbILLE YPOBHS MOPS U, MO3TOMY, HAKOMI
KOHTUHEHTaSbHbIE OTNIOXEHUS. K KOHLY CpeaHeW topb!
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Owing to the great extent of the WSB and the level of
facies variation, stratigraphic terminology, especially in
the Jurassic and the earlier Cretaceous, is complex. A
few stratigraphic units are recognised over much of the
Basin, whereas others are only locally developed. Figure
[.3.3 is an attempt to illustrate the main stratigraphic
nomenclature used in different parts of the basin along a
NW-SE section. Figure 1.3.4 is a similar chart, with the
same vertical scale, over a SW-NE section further north in
the basin, covering just the Jurassic section, within which
local variations are greatest.
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SpoavpyloLias paBHNHa WK OTCYTCTBIE
Pe3ynbTUpyIoL|ero ocaikoHaKonneHns
Eroding plain or no net deposition

]

O3epHble pauun
Lacustrine facies

KOHTUHEHTasIbHble TEPPUreHHbIE OTIIOKEHN
I:I (oTcyTcTBYIE ANdPEpeHLmaLmn)
Continental clastics (undifferentiated)

AnnioBuranbHaa PaBHWHa, yrneHocHasa
Alluvial plain, coal-bearing

BHyTpeHHss AenbTa/6eperosas NpubpexHas paBHUHa,

pacnpepeneHve peku Ha mesikne pykasa o
MQHKOBOHHO-MODCKOVI 30HbI

Delta top/coastal plain, interdistributary to shallow marine

l:] JlutopanbHas 30Ha 0 MeNKOBOLHO-MOPCKOI 30HbI

Littoral to shallow marine

MenkoBofHO-MopcKan 30Ha
Shallow marine

Mopckoi wenbd
Marine shelf

ny6oKve yuacTKu MOPCKOro Lwenbda
Deeper parts of marine shelf

[ny6okoBoAHas MOpcKan 30Ha
Deep marine

WcTounuk: B.6. benosepos u U.A. MBaHos, 2003 roa

Source: Belozerov, V. B. and Ivanov, I. A, 2003
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PucyHok 1.3.5: 3anagHo-cnbupckuin 6accenH — naneorpadus nanHcbaxa

Figure 1.3.5: West Siberian Basin - Palaeogeography Pliensbachian

KOHUrypauus 6accerHa octaBanack B OCHOBHOM Takow
Xe, KaK 1 B HaCTosLLee BpeMA.

B cBA3M ¢ OrpoMHOM MPOTsXKeHHOCTLIO 3CH 1 ypoBHEM
haupanbHOM M3MEHYMBOCTU, CTpaTurpadmyeckas
TEPMUHONOMNSA, 0COBEHHO B Mepurom, topbl 1

MEJIOBOV MEPUO, SBMAETCS CMOXHON. HECKOBbKO
cTpaTurpan4ecKmx nogpasaeneHnin Npu3HaHs! B
Bonbluen YacT 6acceriHa, Toraa Kak gpyrne pa3suTbl
TOJIbKO MECTHO. Puc 1.3.3 0TOBparkaeT nnmocTpaumo
OCHOBHOW CTpaTUrpaon4eCcKon HOMEHKNIATYpbI,
MCMONb3yeMol B pasfinyHbIX YacTax 6accenHa saonb C3
- OB paspesa. Ha Puc. 1.3.4 nokasaHa aHanorn4Has
avarpamma, C TakoW »xe BEpTUKasbHOW Lkanon, Hag KO3
— CB paspesoM ganee Ha ceBep HbaccerHa, ¢ NOKPbITUEM
TOMBKO KOPCKOro paspesa, B npeaenax KoToporo
OTMeYaeTCs camasi BbICoKast MECTHasi USMEHYMBOCTb.
PaHHWe topcKme 0TAOXEHNA OTMEYAKOTCA TOMBKO B

www.rogtecmagazine.com

The earliest Jurassic deposits occur only in structural
and erosional lows on the basin floor, whereas later
deposits also cover the uplifts and onlap the basin
margins (Figs. 1.3.3 and 1.3.5). The Early Jurassic is
largely characterised by alluvial and lacustrine deposits,
with coals in places. The area was characterised at
this time by successive and regular, but quite abrupt
changes in palaeogeography, caused by subsidence of
the platform and eustatic sea-level fluctuations. A large
part of the area was represented by hill and mountain
topography, plateaux and erosional plains, with a
complex dissected relief. The area of deposition was
very restricted, and occurred in the deepest parts of
the basins and several linear troughs of erosional and
tectonic origin. The main clastic depocentres lay in the
north, the site of a marine basin at this time. Sediments
were deposited on a fluviolacustrine plain, over which
sediments were transported by rivers.
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CTPYKTYPHbIX 1 3PO3MOHHbIX BraamMHax ropu3oHTa
faccelHa, Toraa kKak 6osee no3aHue OTNOXKEHNS TakKe
MOKPbIBAKOT B34bIMaHNA 11 TPAHCIPECCUBHO 3a/ieraroT
no kpasam bacceHa (PrucyHkn 1.3.3 1 1.3.5). PaHHgs

opa xapakTepuadyeTcs anioBrabHbIMU U O3EPHBIMU
OT/IOXKEHUSAMUN, MECTaMU C YTrIeM. XapakTepucTmka
parioHa B 3TO BpeMsi B OCHOBHOM 3aKJIK04aeTCs B
nocnenoBaTesibHbIX U PEryispHbIX, HO AOBOMIBHO PE3KMX
N3MEHEHUSIX B Naneoreorpadum, BbI3BaHHbIX OMyCKaHNEM
nnatopMbl U 3BCTATUHECKMMIN KOIEBAHMAMM YPOBHS
Mopsi. bonbluas YacTb nnollaay Obina npeacTasneHa
XOSIMUCTBIM U FOPHBIM pebedoM, MIOCKUMN
BOS3BbILLEHHOCTAMU 1 3PO3NOHHBIMY HUSMEHHOCTSMM

CO CNOXXHbIM PacHiieHeHHbIM penbedom. InoLaas
OTNOXEHNI BblNa 04eHb OrpaHNyeHa, 1 oTMeYanach

B CaMbIX MTyOOKMX YaCTHAX BaccerHa U HECKOMbKIMX
BbITSIHYTbIX BNaaMHax 3p0O3MNOHHOIO M TEKTOHNYECKOro
npoucxoxaeHnsi. OCHOBHbIE LIEHTPbI 06/TOMOYHbBIX
nopof, 3anerany Ha ceeepe, YTO B HACTOSILLIEE BPEMS
ABNAETCSA MOPCKMM HaccenHoM. OcaoqHble OTIOXEHNS
MPOVICXOANNN B O3EPHO-PEYHOM MOME 1 NEPEHOCUIIUCH
pexkamu.

[anbHenwee ocefaHne permoHa v rnoebILLEHNE YPOBHSA
MOpPS B CPeAHUI NnMHCOaxCKUn nepuon, MpUBeso K
PACLUVPEHUIO NIUTONIOMMYECKOW MNOLLAaAM 1 OTIOMEHNIO
aprnnaMTOB M aneBpUTOB Hafd niactoM Jul12, 4to
CBSI3aHO C NEPBbIM KPYMHBLIM MOPCKMM BTOPXKEHUEM B
npefensl 6accenHa, KOTopoe pacnpoCTPaHWIOCh Ha
tor npubnmusnTensHo Ao 64° N (Puc. 1.3.5). 9Tn rvHbl,
TONWMHOM 0 50 M, pacnpoCTPaHeHbl MO PErvoHy U
06pasytoT HAOEXKHYIO N30NALMIO (3arMHU3NPOBAHNE)
nnacta Jul12.

OTNOXXeHWs Ha tor OT STOM LWMPOTLI NPEACTaBAAOT B
OCHOBHOM Y4aCTOK 0BHayKMBLLIErOCS MOPCKOro aHa,
annoBNasbHbIE MECHAHUKA U YIINIOTHEHHYIO FUHY

Ha BOCTOYHOM W Or0-BOCTOYHOM CKJITOHE HaccenHa.
OCHOBHble MnoLLaaM NCTOHHNKOB OT/IOXEHNIA B

3TO BpeMsi 3aJleratoT Ha toro-BOCTOKE, Ha tore
(KasaxcTtaHckas 1 Antan-CasiHckas BO3BbILLEHHOCTN),
Ha ceBepO-BOCTOKE (TanMblpcKas BO3BbLILLEHHOCTD) U,
BO3MOXKHO, BAONb EHMcen-XaTtaHrckon BnagyHbl U, B
MEHbLLIEN CTeneHn, Ha 3anag, (Ypan).

Bo Bpemsi no3aHero NnHC6axckoro 1 paHHero
TOapPCKOro NEPUOAOB, MPON3OLLIV OTNIOXKEHVSA MacTa
Ju11 (cBuTa LLlepkana) n ee nsonsumsi, y4actok Toryp
(Pwuc. 1.3.3). B 310 Bpems NponcxoaaT ganbHenwne
pervioHanbHble ocegaHns. CeanMeHTaLMOHHbI BaccerH
pacLUMpuics, a NnoLlaib 3p03ui YMEHbLLINAACH.

3TO Nponcxoamo No atanam, OT CaMblX BECCTOYHbBIX
Y4aCTKOB MO HaMpaBfeHNO K Pas3nnyHbIM NOgbeEMaMm
OCHOBaHUS 1, Takxe, Mo HanpaBfeHWO 3anafgHoro 1
BOCTOYHOMO Kpasi 6accenHa, KOTopbIi B 3TO BPeEMS
OblN NPEACTaBNEH 3PO3VNOHHBIMU, CErka NoKaTbIMK
paBHWHaMW, XONMaMn U ropamu. 3HaqnTeNbHas KoXKHasA
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PucyHok 1.3.3: JInTocTpaturpausi FopcKoro 1 MenoBoro nepros

Figure 1.3.3: Jurassic and Cretaceous (Pliensbachian to Tithonian)

Further subsidence of the region and an increase in sea level
during the Middle Pliensbachian led to a widening of the
depositional area and the deposition of claystones and siltstones
above bed Ju12, associated with the first major marine incursion
within the basin which extended as far south as approximately
64° N (Fig. 1.3.5). These clays, up to 50 m thick, are regionally
distributed and form a reliable seal to bed Jui2.
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. . X }A\i lackbourn
Coal-bearing continental successions ottt e

From Belozerov and Ivanov, 2003, with additions and amendments

OB BOOSIb C3 — KOB nHMM Yepes LieHTP paBHuHbI 3anagHon Cubupn (MnHrsa paspesa B-B nokasaHa Ha Puc 1.3.4)

lithostratigraphy along a NW-SE line through the central West Siberian Plain (line of section B-B’ shown on Figure 1.3.4)

YacTb HbaccerHa 0o 63° N obpasoBbiBasia HUSMEHHYIO
PaBHNHY O3EPHO-PEHHOIO MPOUCXOXKAEHWSA C OBLLIMPHOM

Deposits south of this latitude are mainly coastal plain
and fluvial sandstones and shales on the eastern and

PEYHON CEThIO, KOTOpas Hecna 6obLLIME OO BEMBI
TEPPUreHHbIX OCaKOB B MOPCKOW baccenH. HekoTopoe
BblpaBHVBaHWE penbeda 1 NoaHATNE YPOBHS MOPSI
NPVBENO K 06pa30BaHMIO MPOMEXXYTOHHOWM FpyMnbl
haumin B MpnbpeHbIX paBHUHAX, BPEMSA OT BPEMEHM

www.rogtecmagazine.com

southeastern flanks of the basin. The main sediment
source areas at this time lay to the southeast, the south
(the Kazakhstan and Altai-Sayan uplifts), the northeast
(the Taimyr uplift) and possibly along the Yenisei-Khatanga
Trough, and to a lesser extent to the west (the Urals).

ROGTEC |19



B PA3BEOKA

w
A
o
[a)
g| Late Pur-Irtysh
~ Jurassic
S Pre-Ural
[0}
D
Middle Yamal-Nadym Upper Pur
Jurassic
Age
Ma e
s Fedorovsk:- =
s | 140 7 I SUETe R e e
= (]
o
= 145 Lopsinsk Suite 3
£ 2 _ 3 o Upper Sub-suite ————
. 150 § E - T ._.B..:a.r.abm:s:l
28 < =0 S Upper Stb-suite .7+
= 155 Mauryn’insk Suite E : g ' '
55 = Lower Sub-suite é\% Lower Sub-suite |
© > >
o gj
160 —
. C
= g Tol'insk
S | o
@ 165 Sufiie s Upper Sub-suite (Nadym)
' =S
25 3.a Middle Sub-suite (Sandibinsk)
ST 170 L R Cywpemiwmiesn SR IVNAUA
& Lower Sub-suite (Tol’kinsk)
5 S| 175 —
<<
I'IepepblB B OCaflKOHaKoMnneHnn niam HecornacHoe 3aJjieraHme
Non-deposition or unconformities

O6webacceniHoOBbIE FMHUCTbIE popMaLm
Basin-wide argillaceous formations

Mopckas rnuHa
Marine claystones

MopcKune necyaHmKu
Marine sandstones

BeperoBble 11 KOHTUHEHTAsbHbIE OT/IOXKEHUS
Littoral and continental deposits
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Figure 1.3.4: Jurassic (Aalenian to Tithonian) lithostratigraphy along a SW-NE line (A-A’) through the northern West Siberian Basin

3aTOMIAEMbIX MOPEM. ITU hauun 3anerann psaaom During the later Pliensbachian and Early Toarcian bed

C MOPCKMM BAaCCENHOM Ha CeBepe, U MPOXOAUIv Ha Ju11 (the Sherkala Suite) and its seal, the Togur Member
O B PEYHO-03EPHYIO PaBHUHY, MPaHWYaLLLYytO Ha ore ¢ (Fig. 1.3.3), were deposited. Further regional subsidence
CEBEPHbIMM CKITOHAaMWN OCHOBHbIX MOABEMOB, TaKMX Kak occurred at this time. The sedimentary basin widened,
CypryTckui, HXKHEBapPTOBCKIWN, ANEKCaHOpPOBCKAIA and the area of erosion was reduced. This occurred in

1 Opyrve CBOApl. BONbLUMHCTBO TEPPUNEHHOIO steps, from the most basinal areas towards the various
mMartepvana 0cegaso Ha yHacTKax OBHaKMBLUErOCs basement uplifts, and also towards the western and
MOPCKOro Ha, NeEPUOOMNHECKM 3aTOMIAEMOro MOPEM, southern margins of the basin, which at this time were

1 B MOpCKOM BaccerHe. Camble MOLLHbIE 1 CaMble represented by erosional, gently sloping plains, hills and
OHOPOAHbIE HEPTEHOCHbBIE NECHAHVKN HakanMBancb mountains. A substantial southern portion of the basin
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agHo Cunbupckoro baccenHa

B NOOBOAHOM 1 cybaspanbHOW YacTsax AeNbThl, U TakKe up to about 63° N formed a low-lying fluviolacustrine
BOOSb Maneo-pycen. 3Ha4mTeNbHble MPOCTpaHCTBa plain with an extensive fluvial network, which carried
MEXAY PEYHbIMI OONMHAMW Dbl 3aHATbI 03epamm 1 large volumes of clastic material into the marine basin.
fonotamu, rae HakanMBaIMCh MVHbI 1 aneBpoInNTbI. Some levelling of the topography and a rise in sea level
Beep anntoBnasibHbIX 1 KAMEHUCTBIX OT/IOXEHNIA led to the formation of a transitional group of facies on
HaKanMBasiCst Ha CKIOHaX NOABLEMOB. VICTOYHMKIM the coastal plain, occasionally inundated by the sea.
0Caf0o4HbIX OTIOXKEHUI pacnonaranncb Baosb These facies lay adjacent to the marine basin in the north,
FOXKHBIX W, B ONpeaenieHHbIX MecTax, BAOJb 3anafaHbIX and passed southwards into a fluvio-lacustrine plain
Kpaes baccerHa u, TakKe, Ha CTyrMeHsIX OCHOBaHNS. bounded in the south by the northern slopes of major
HanbHelwee ocenaHne pervnoHa NpousoLLIO B PaHHWM uplifts such as the Surgut, Nizhnevartovsk, Aleksandrovsk
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MpunoxeHue 1: CTpyKTypHas kapTa 3anagHoO-C1BUPCKOro baccenHa riybrHa O BEPXHEro topa

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

TOapCKuUiA Nepunogd, ¢ yMeHbLUeHeM penbeda. Obnactb
OTNIOXKEHWUI Ha OHE MOPS PacnpoCTpaHmniack ganee Ha
tor, YTO MPUBESO K MEPUOANHECKNM MPOHNKHOBEHNSIM
MOPCKOW BOAbI B LeHTpaslbHble paioHbl 3anagHom
Cubupwn, YTO A0Ka3aHO NOsSIBEHNEM MUKPOMayHb!

N MUKPOUTOMNAHKTOHa B MPOUASX CKBaXKUHbI,
npobypeHHbIX B LLlepkane, XaHTbl-MaHcuiicke,
EmaHranscke, ManoaraHcke, NonkmHeke, KoraHcke u
Opyrux o6aacTsx. [MHUCTBIE U UMCTbIE OTNIOXKEHNS
Torypckor nayky 06pasoBbIiBaNMCh B 3TO BpemA. OHK
ObINM LLMPOKO PacnpoCTpaHeHbl, HO BbIKMNHMBAINCH Ha
CKJIOHax NogbLEMOB.

B cpenHuii 1 no3gHWin ToapcKm nepuopl nnact
Ju10 (Topenas /XygoceeBckasi CBUTA) U ee MMHUCTas
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arches and others. Most of the clastic material was
deposited on the coastal plain, periodically inundated by
the sea, and in the marine basin. The thickest and most
homogeneous reservoir sandstones accumulated on the
submarine and subaerial parts of deltas, and alsoalong
palaeo-channels. Extensive areas between river valleys
were occupied by lakes and swamps in which clays

and silts accumulated. Alluvial fan and scree sediments
accumulated on the slopes of uplifts. Sediment sources
were along the southern and locally along the western
margins of the basin, and also local basement steps.
Further subsidence of the region occurred during the Early
Toarcian, with a reduction in the topography. The area of
marine deposition extended further southwards, leading
to periodic penetration of sea water into central areas of

www.rogtecmagazine.com



EXPLORATION M

SpoavpytoLias paBHUHA UK OTCYTCTBUE PE3yNbTUPYIOLIETO OCaIKOHAKOMNeHNA
Eroding plain or no net deposition

O3epHble dpaunn

Lacustrine facies

KOHTUHeHTanbHble TeppureHHble OTNoXeHNs (oTcyTcTue AuddepeHumaLmnm)
Continental clastics (undifferentiated)

AnnioBranbHas paBHUHA, yrieHoCHas
Alluvial plain, coal-bearing

BHyTpeHHAn aenbTa/6eperosas NpubpexHas paBHUHa, pacnpeaeneHe
PeKU Ha MefKkue pyKaBa [0 MeNKOBOJHO-MOPCKOW 30HbI
Delta top/coastal plain, interdistributary to shallow marine

JlnTopanbHan 30Ha /10 MENIKOBO/JHO-MOPCKOM 30HbI
Littoral to shallow marine

MenkoBoAHO-MOPCKaA 30Ha
Shallow marine

Mopckoii wenbd
Marine shelf

ny6oKue y4acTKn MOpCKOro twenbda
Deeper parts of marine shelf

BERL 0 HRRAL

ny60KoBOAHAA MOPCKas 30Ha
Deep marine

Wctounuk: B.B. Benosepos u U.A. Usaros, 2003 roa
Source: Belozerov and Ivanov, 2003
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PucyHok 1.3.6: 3anagHo-cnbupckmi 6accerH — naneorpadus Toapa

Figure 1.3.6: West Siberian Basin - Palacogeography Toarcian

nokKpsblLLKa (PagomMckast noa-ceuTa) HAHOCUNCE B
TeYeHue JabHENLLIEro perMoHanbHOro ocegaHns (Puc.
1.3.3; 1.3.6). ObnacTv 3po3nm PE3KO COKPATUCH.
HecKoIbKO OCTaTO4HbIX «OCTPOBKOB» 300311 OCTaBa/INCh
B LIEHTPa/IbHBIX YacTAX pervoHa: BepxHenaMuHCKui,
[COPLLKOBCKMI, KOHUTAOPCKUA 1 OPYre yHaCTKN.
Obnactn 3po3un B Npeaenax KpacHONEHMHCKOro n
CypryTcKoro cBoAoB Obin 3HAYNTENBHO COKPALLEHbI,

Tak Kak OHW HaxoamMmcb Hag HXKHEBAPTOBCKOW,
AnekcaHapoBckon, [Napabenbckon 1 apyrumm naneo-
BbICOTaMV, FAe paHee NpeBaIvpoOBaIv MPOLECCHI 3PO3MNN.
ObnacTb 0CaaKOHaKOMNEHMS 3HAYUTENBHO MPOABUHYNACH
Ha 3arag v Ha tor.

BHeLLHWe yCcnoBus 0CafiKOHaKOMIEHNS O4eHb PE3KO
N3MEHNNCH C fallbHEeMLLEen MOPCKOW TPaHCTPeCccuen,
KOTOpas ABMMach NPUHNHON OanbHENLLErO
pacnpOCTPaHeHs Ha tor 061acTy OTNOXKEHUS Ha

www.rogtecmagazine.com

Western Siberia, as demonstrated by the occurrence of
microfauna and microphytoplankton in well sections drilled
in the Sherkala, Khanty-Mansi, Emangal’sk, Maloagansk,
Poikinsk, Yugansk and other areas. The argillaceous and
silty sediments of the Togur Member were deposited at
this time. They were widespread but pinched out on the
slopes of uplifts.

During the Middle and Late Toarcian, bed Ju10
(Gorelaya/Khudoseevsk Suite) and its argillaceous cap
rock (the Radomsk Sub-Suite) were deposited during
further regional subsidence (Fig. 1.3.3; 1.3.6). The area of
erosion was sharply reduced. Several remnant erosional
“islands” remained in central parts of the region: the
Verkhnelyaminsk, Gorshkovsk, Konitlorsk and other areas.
The areas of erosion within the Krasnoleninsk and Surgut
arches were considerably reduced, as they were over

the Nizhnevartovsk, Aleksandrovsk, Parabel’sk and other
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Spoavpyolan paBHUHA UK OTCYTCTBUE

pe3synbTUpyloLero ocagkoHakonieHna
Eroding plain or no net deposition

O3epHble dayun
Lacustrine facies

KOHTUHEHTaNbHble TepPUreHHbIe OTIOXEHNA
(oTcyTcTBMe AnddepeHLmaLnm)
Continental clastics (undifferentiated)

AnnioBunanbHas PaBHMHA, yrneHocHasa
Alluvial plain, coal-bearing

BHyTpeHHAA nenbta/6eperosan npubpexkHas paBHUHA,
pacnpegeneHe peKu Ha Mesikne pykasa fio
MeNIKOBOAHO-MOPCKO 30HbI

Delta top/coastal plain, interdistributary to shallow marine

JlutopanbHas 30Ha 1O MENKOBOAHO-MOPCKOIA 30HbI
Littoral to shallow marine

MenkoBofHO-MOpCKas 30Ha
Shallow marine

Mopckoit wenbd
Marine shelf

Tny6oKye yuacTKi MOPCKOro Lwesnbda
Deeper parts of marine shelf

Iny6okoBogHas MOpCKas 30Ha
Deep marine

IRRLL BORE

WcTounuk: B.b. Benosepos 1 U.A. MisaHos, 2003 rop
Source: Belozerov, V. B. and Ivanov, . A, 2003
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PucyHok 1.3.7: 3anagHo-cnbupckun 6accenH — naneorpadus no3gHero aaneHa

Figure 1.3.7: West Siberian Basin - Palaeogeography Late Aalenian

OHEe MOps, a TakXKe LLUMPOKOro PasBUTUSA NEePeEXOLHbIX
dhaunin NprdpexkHbIX paBHWH. OTAOXKEHNS MPOU30LLIN
Ha BOOHO-03€EPHbIX PaBHUHAX, Ha HU3MEHHbIX
AKKYMYNSATVBHBIX PaBHUHAX C U3MEHSIOLLIMMICS
YCNOBUSAMM OCafKOHAKOMIEHMS, Ha BEPErOBON PaBHNHE,
NePUOANHECKM 3aTOMNIAEMON MOPEM, 1 B MOPCKOM
BaccelHe. AHanm3s hnopbl, MbiIbLbl 1 CAOP MOKa3bIBaET,
YTO KIMMAT BO BPEMsI BCErO paHHEro HpCcKoro nepnoga
ObIn TenbIM U BnaxkHbIM. COCHOBbIE Nleca pocnv B
FOPHBIX PaioHax, a Pa3HOBUOHOCTY NanOPOTHNKOB

B H13MeHHOCTU. O BNaXKHOCTU KInMaTa Takxe
CBWOETENBCTBYET NPENMYLLIECTBEHHO KAOTMHUTOBBIV
xXapakTep rnvH. B nepuoa nosgHero toapa (BO Bpems
dhopmupoBaHna PaooMCcKor Noa-CeuTbI) MPOU3OLLIO
JanbHenLlee oceflaHne peroHa ¢ NOKPbILKOW penbeda.
[NoBTOPHbIE 3MM300bI MOPCOKOM TPaHCIPECCUN

npuBenv K Nepuoan4ecKoMy NPOHNUKHOBEHWIO MOPS

HE TOJIbKO B LIEHTPASTBHBIE, HO TakXXe 1 B IOXKHbIE
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palaeo-highs on which erosional processes had earlier
prevailed. The depositional area extended considerably
to the west and south. Depositional environments altered
quite abruptly, following the further marine transgression,
causing another southward spread of the area of marine
deposition, and also a widespread development of the
transitional coastal plain facies. Deposition occurred

on a fluvio-lacustrine plain, a lowland depositional plain
with a varying sedimentary environment, a coastal plain
occasionally inundated by the sea and a marine basin.
Floral and spore-and-pollen analyses indicate that the
climate throughout the Early Jurassic was warm and
humid. Pine forests grew in upland areas, with a variety
of ferns in the lowlands. A humid climate is also indicated
by the dominantly kaolinitic nature of clays. During the
Late Toarcian (during formation of the Radomsk Sub-
Suite), further regional subsidence, with blanketing of
topography, occurred. Renewed marine transgression

www.rogtecmagazine.com
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SpoavpyloLan paBHHA UNK OTCYTCTBIE Pe3y/bTUPYIOLLEro 0CafiKOHAKOMNEHNA
Eroding plain or no net deposition

O3epHble dpauumn
Lacustrine facies

KOHTVHEeHTanbHble TeppureHHble OTNOXKEHUA (0TCyTCTBUE AUddepeHLmaLmm)

Continental clastics (undifferentiated)

AnnioBranbHas paBHUHA, YrneHocHas
Alluvial plain, coal-bearing

BHyTpeHHAA flenbTa/beperosas NpubpexHas paBHHa, pacnpeaeneHue
PeKm Ha Menkue pykaBa [10 MefTIKOBOAHO-MOPCKOW 30HbI
Delta top/coastal plain, interdistributary to shallow marine

JluTopanbHas 30Ha 10 MENKOBOAHO-MOPCKOI 30HbI
Littoral to shallow marine

MenkoBoaHO-MOpCKas 30Ha
Shallow marine

Mopckoii wenbd
Marine shelf

[ny6oKwe y4acTKu MOPCKOTO Wwenbda
Deeper parts of marine shelf

BERLL HEEED

ny6okoBoAHaA MopcKas 30Ha
Deep marine

WcToynwk: B.b. Benosepos 1 U.A. MBaHos, 2003 roa ’

Source: Belozerov, V. B. and Ivanov, I. A, 2003
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PucyHok 1.3.8: 3anagHo-cnbupckuin 6accenH — naneorpadus no3gHero dtara

Figure 1.3.8: West Siberian Basin - Palaeogeography Late Bathonian

YactTn 3anagHon CrubupK, 0 YeM CBUAETENBCTBYET
NnosiBiIeHNE MUKPOMdayHbl 1 MUKPOMUTOMIaHKTOHA B
paspesax CKBXKWUHbI. [NIMHNCTbIE U UNNCTbIE OTNOXKEHUS
PagoMcKoi Noa-CBUTbI MOKPbIBaSIM OMPOMHbIE
MPOCTPAHCTBA, HO BbIKITMHVBAIUCh HA CKITOHaX naneo-
BbICOT. Takol MOKPOB 0Bpa3yeT HAAEXHYHO M30NALMIO
nnacta Ju10.

KoHeL, no3gHero Toapa v Ha4ano aaneHa
XapaKTepU3yeTCs peakTUBaLMEN TEKTOHUYECKOM
aKTVBHOCTW U OTCTYMMIEHMEM MOPS. Ha 3Ha4nMTENbHOM
YacTu BaccenHa yCTaHOBUIICA CybaspanbHbIi PEXXUM U
NPOJOKANCS B TEYEHME BCErO aasieHa.

[nacTbl Ju7-Ju9 HaHOCKIMCE B TeYeHWe aaneHa.
CeamMeHTaUMOHHbIN 6aCCenH NPeBPaTUICA B LLNPOKYHO
BOOHO-03EPHYH0 PaBHWHY C OOLLIMPHOM PEYHON CEThIO U
MHOMOYMCIEHHBIMU 03epamun 1 6ooTamm (Puc. 1.3.7).

www.rogtecmagazine.com

caused periodic penetration of the sea not only into
central but also into southern parts of Western Siberia,

as demonstrated by the occurrence of microfauna and
microphytoplankton in well sections. The argillaceous and
silty deposits of the Radomsk Sub-Suite covered a wide
area but pinched out on the slopes of palaeo-highs. This
unit forms a reliable seal to bed Ju10.

The end of the Late Toarcian and the beginning of the
Aalenian was characterised by a reactivation of tectonic
activity and a retreat of the sea. A subaerial regime
became established across a considerable part of the
basin, and persisted throughout the whole Aalenian.

Beds Ju7-Ju9 were deposited during the Aalenian. The
sedimentary basin became a broad fluvio-lacustrine plain
with an extensive fluvial network and numerous lakes and
swamps (Fig. 1.3.7). River channels migrated across wide

ROGTEC | 25



B PA3BEOKA

SpoavpyioLLan paBHIHA UK OTCYTCTBUE
pe3synbTUpyloLero ocagkoHakonieHna
Eroding plain or no net deposition

O3epHble dayun
Lacustrine facies

KOHTUHEHTaNbHble TepPUreHHbIe OTIOXEHNA
(oTcyTcTBMe AnddepeHLmaLnm)
Continental clastics (undifferentiated)

AnnioBnanbHas paBHUHA, YrieHOCHas
Alluvial plain, coal-bearing

BHyTpeHHAsA fienbTa/6eperoBas NpubpexxHan paBHNHA,
pacnpegeneHe peKu Ha Mesikne pykasa fio
MeNIKOBOAHO-MOPCKO 30HbI

Delta top/coastal plain, interdistributary to shallow marine

JIntopanbHasa 30Ha 0 MENIKOBOAHO-MOPCKO 30HbI
Littoral to shallow marine

MenkoBofHO-MOpCKas 30Ha
Shallow marine

Mopckoii wenb
Marine shelf

Tny6oKye yuacTKi MOPCKOro Lwesnbda
Deeper parts of marine shelf

IRRLLD HERE

ny6okoBoaHas MOpCKaa 30Ha
Deep marine

WcTouHuk: B.B. benosepos v U.A. ViBaHos, 2003 ro

Source: Belozerov, V.B. and Ivanov, I. A., 2003

PucyHok 1.3.9: 3anagHo-cnbupckmin 6accernH — naneoreorpadus Mo3aHEro KENIoBeS

Figure 1.3.9: West Siberian Basin - Palacogeography Late Callovian

Pycna pek MurpvpoBanv 4Yepes LWMPOKUE AOMNHDI.
Mo3MuMM OCHOBHbBIX BOAOTOKOB OCTaBa/IMCh TakMMM
»Ke, KaK OHW YCTaHOBUNUCH B MEPWUOL PaHHEN tOPbI.
TonwmHa ocagkoB yBENMHMIACH MO HANpPaBeHNO K
pycnam, Kak 1 cogeprkaHune necka un nna. ObuwmpHble
TeppuTOopUK 3a Npedenamm pedHbiX 4OANH Bbinn
3aHATbl 03epamn 1 600TaMu, FAe HaKanIMBanuCh
FMNHUCTbIE N NNNCTblEe OTNOXEHUA BMECTE C TOpCbOM,
0 YeM CBUOETENBCTBYET MHOMOYMCIIEHHbIE N JOBOJIBHO
MoLLHble (1-3 M) npocnou yrnsa. Cepun 3pO3UOHHbIX
OCTaTKOB ApeBHUX NMOPO BbICTYyMaIN Yepe3 OTJIOKEHNA
B BOHO-03€PHOWN paBHWHE.

Hanbonee pacnpocTpaHeHHbIM CTpaTUrpagyecKim
NMOKPOBOM, aTUPYEMbIM PaHHEN U CPEeLHeN topOoW,
ABNAETCA KOHTUHEHTalIbHAA YyriieHOCHasA TiomeHckasa
ceuTa. Ee ocHoBa pa3HOBpeMeHHa (OUaxpOHNYHA),
3aneraeT B OCHOBHOM B Mpefesniax Toapa 1 aaneHa,
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valleys. The positions of the main water courses were

the same as those established during the Early Jurassic.
Sediment thicknesses increased towards the channels, as
did their sand and silt content. Extensive areas beyond the
river valleys were occupied by lakes and swamps in which
argillaceous and silty sediments accumulated, together
with peat, as demonstrated by the numerous quite thick
(1-8 m) coal interbeds. A series of erosional remnants of
older rocks protruded through the deposits of the fluvio-
lacustrine plain.

The most widespread stratigraphic unit dating from the
Early and Middle Jurassic is the continental coal-bearing
Tyumen Suite. Its base is diachronous, most commonly
lying within the Toarcian or Aalenian, although some
authors take it down to a basal unconformity as early as
the Hettangian, where such sediments exist. The top of
the Tyumen Suite lies around the Bathonian/Callovian
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XOTS1 HEKOTOPbIE aBTOPbI OTHOCAT ee K 6a3asibHOMY
HeCcornacuio reTTaHra, Koraa CyLecTsoBav Takmne
OTNOXeHUs. BeplunHa THOMEHCKOWM CBUTbLI 3aneraeT no
bartckomy/kannoBenckomy apycy (Puc. 1.3.3). banocckumi
ApycC (korga oTnoxXunacs rpynna niactoB Jub-Jub)
XapakKTepU3yeTCs 3HAYUTENBHBIMN U3MEHEHUAMM

BO BHELLHMX YCIOBUSAX OCaOKOHAKOIMIEHUS, ONATb-

Taky C PacnpOCTPaHEHNEM MOPCKMX YCIOBUM 1
LUIMPOKMM pagBuTreM daumnin nprbpe>xHOMOPCKOW
paBHWHbI. KONn4ecTBo NOOHATUM NOACTUNAIOLLMX
nopo[, BbICTYMaOLLMX YePes antoBNANTBbHYIO PaBHUHY,
YMEHBLLMIOCH, a N30MPOBaHHbIE CTYNEHM OCHOBaHNS
N3BECTHbI TOJIbKO B KaMbICOBOM, CypryTCKOM,
HWKHEBAPTOBCKOM, ANekcaHapOBCKOM U LLlanmoBckom
cBOfax.

["paHnLbl CeaUMEHTaLMOHHOro 6accenHa 3Ha4YUTENbHO
pasdBVHYIMCH Ha 3anaf v Ha tor. bonbluasa 4YacTb
FOXKHOIO y4acTka baccelHa bbina npencrasneHa
HN3MEHHOM 0CaQ04HON 1 BeperoBo NPUOPEXHON
paBHMHON, NMEPUOONHECKM 3aTanInBaeMon MOPEM,
4Yepes KOTOPYHO pasdBuiacb CUCTEMA AENbTOBbIX
KaHanoB, BMeCTe C OCTpOBaMM, NecHaHbIM1 OTMENAMN
1 B3AbIMAHUSMU HUBMEHHOCTU aKKYMYMATUBHbBIX
paBHVH. B 3TON 30He OTKnagpiBanMcb NECKN 1 Wbl
nnacTtoB Jub-6.

B painoHax 6onee rnybokoro oceaaHns 1 NpuneratoLLmx
BMafnHax, OT/IOXKEHNS HaKaNMBaIMCh B N30IMPOBaHHBIX
BaccerHax ¢ MOPCKOM BOOOW MPW NepUOaNHECKOM
COeOMHEHNE C MOPEM. TEKTOHMYECKAst akKTUBHOCTb

B 06M1acT CHoca 0cafouHbIX OTNOXKEHM Bbina
npurnyLleHa, pensed Obin MArkuM, a Knumar —
BI@KHbIM. KnacTnieckmne oTnoXKeHVsa nocTynanu, B
OCHOBHOM, C KOXKHbIX 1 3anagHbIx rpaHuy, 6accerHa a
POJIb MECTHBIX MCTOYHMKOB Oblnia pPe3ko CokpalleHa.

B nepuop 6aTta Nnpon3oLuao OTAOXKEHUE FPYnmbl
nnactos Ju2-Ju4 . MNaneoreorpadusa Bo Bpems
OCaXKAEeHUs 3TUX N1acTOB ABASiETCS 601ee CNOXHON
(Puc. 1.3.8), Tak Kak MOpcKas Boga NpoHuKIa

BHYTPb OPEBHMX 30H NOAbEMA BAOb 3PO3MOHHbIX
KaHanoB. MenKOBOOHO-MOpCKas 30Ha obpasoBanach
BOKPYI 3HQYMTENIbBHOrO KOIMYECTBa Nafieo-BbICOT U
npuneramnLwmnx TePPUTOPUN, C Pa3BUTUEM TUMMYHBIX
3PO3MOHHBIX PUOB, OCTPOBOB, MECHAHbIX OTMENEN,
OENbTOBbLIX KaHanoB, OyxT 1 faryH. KnactoreHHble
ocafKy NPOAO/MKaNN ABUraTbCS C KOXKHbIX 1 3anafHbIX
YacTen baccenHa, ¢ He3HaYUTENIbHBIMU JTIOKABHbLIMN
NcTodHMKamu. K nosgHemy 6aTy, MOpPCKUe yCnoBus
y>Ke BbIN XOPOoLWO YyCTaHOBMEHbI, U HabMtO4anoCh
B3aNMOMPOHUKHOBEHWE C KOHTUHEHTANBHBLIMMA
OTNOXEHNAMK B LeHTpanbHom Yyactn 3Chb. OcHoBHas
MOpPCKas TpaHCrpeccusi npomsoLuna ¢ ceeepa, 0OHaKo,
B cepenuHe kannoses (Yan, 2003; Puc. 1.3.9), korga
YCTaHOBUIMCb MOPCKME YCNOBUS MO BCEMY 6ACCelHYy.
Kennoeenckumn Bek B 60MbLINMHCTBE PYCCKOSA3bIYHOM
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boundary (Fig. 1.3.3). The Bajocian (when the Jus-Ju6
group of beds was deposited) was characterised by
a significant shift in the depositional environment, with
the expansion once more of marine conditions and a
widespread development of transitional coastal plain
facies. The number of basement uplifts protruding
through the alluvial plain was reduced, and isolated
basement steps are known only from the Kaimysov,
Surgut, Nizhnevartosk Aleksandrovsk and Shaim
arches. The margins of the sedimentary basin
expanded considerably towards the west and
south. Much of the southern part of the basin

was represented by a lowland depositional and
coastal plain, occasionally inundated by the sea,
and across which a system of delta channels
developed, together with islands, sand-banks and
uplifted parts of the lowland depositional plain.
The sands and silts of beds Ju5-6 were deposited
in this environment. Within the deeper depressions
and adjacent troughs, sediments accumulated in
isolated salt-water basins with periodic connections
to the sea. Tectonic activity in the sediment source
areas was muted, the topography mild and the
climate humid. Clastic material was mostly sourced
from the southern and western margins of the basin,
and the role of local sources was sharply reduced.

The Bathonian saw the deposition of the Ju2-Ju4
group of beds. The palaeogeography during the
deposition of these beds was more complex (Fig.
1.3.8), as sea-water penetrated into the interior of
ancient uplifted areas along erosional channels. A
shallowmarine zone developed around a considerable
number of palaeo-highs and adjacent areas, with the
development typically of erosional stacks, islands,
sand banks, delta channels, bays and lagoons.
Clastic sediments continued to be transported

from southern and western parts of the basin,

with local sources of little significance. By the

late Bathonian, marine conditions were well-
established, interfingering with continental deposits
within the central part of the WSB. The main marine
transgression from the north occurred, however,
during the mid-Callovian (Yan, 2003; Fig. 1.3.9), and
established marine conditions across the basin.
The Callovian in much of the Russian-language
literature is grouped with the Late Jurassic, and will
be considered in the next issue.

MTEpPaTypbl rPYNnMPYeTCs C NO3AHUM HOPCKIM
NepunoaoM, KOTOPbIA OyOeT pacCMOTPEH B CEyOLLIEM
BbINycKe.
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