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11.3.1 OcHOBHbIE 3/IEMEHTbI

YINeBo0p0/Hoi CUCTEMbI IOPCKOr0 BpeMeHun

[ns MHOrMX HedpTerazoBbiX MECTOROXAEHWU B Pa3IN4HBbIX
obnactax 3Ch, xapakTepHa NpoayKTUBHOCTb MeCHaHbIX

N aneBpPONUTOBBIX KOMMEKTOPOB KOPCKOrO BPEMEHM.

Ha HekOTOPbIX MECTOPOXXAEHUSIX, MPOOYKTUBHBIMN MO
HedTV TakKe ABAAOTCS TPELLMHOBATbLIE KOMNEKTOPDI

C 60NbLUMM COAEPXaHNEM OPraHNHEeCcKOro BeLLECTBa,
npyHagnexalme K no3aHerpcKon baxxeHoOBCKOM CBUTE,
OCHOBHOMY HedTEra3aoHOCHOMY FOPU30HTY B Npeaenax
bacceinHa. OnpeneneHo OKOMo ABaALAaTV KOSNEKTOPOB-
FOPU30HTOB OPCKOro Nepuoaa (Epmakos 1 CkopoboraTos,
1984).

11.3.1.1 Konnexropbl

KonnekTopb! lOPCKOro BPEMEHW, B OCHOBHOM, COOEP>XaT
CKOMMEHNsT HEPTU, XOTS CKOMNEHMS rada MPUCYTCTBYIOT
Ha BonbLUIOV TeppuUTopUn Bepe3oBckom obnacTi B
3anagHon YacTh baccerHa (nepBble Yrnesoaopoap!

3CB 6binn 0BHaAPYXKEHBI UMEHHO 3OECh), a MOMYTHbIN

1 cBOOOOHbIN ra3 3a4acTyko BCTPEYAETCA Ha MHOMX
HeTAHBIX MECTOPOXAEHNSAX. ['a3 U HEKOTOPOE
KOMM4YECTBO HEDTU TakKe Bbl OBHAPYXKEHbI B MECHaHbIX
N aneBpPONUTOBbLIX NAcTax tOPCKOro BPeEMeHN Ha
HECKOBKMX MECTOPOXKAEHWAX B ceBepHon YacTu 3Ch,
BCE OHU TaKkXKe COMEpP>KaT ra30KOHAEHCAT B KOMIEKTOpax
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11.3.1 Main elements of the Jurassic hydrocarbon system
Jurassic sandstone and siltstone reservoirs are productive
within very numerous oil and gas fields in many parts

of the West Siberian Basin (WSB). Several fields also
produce oil from fractured reservoirs in the highly organic-
rich latest Jurassic argillaceous Bazhenov Suite, the

main source horizon in the basin. Up to twenty Jurassic
reservoir horizons have been identified (Yermakov and
Skorobogatov, 1984).

11.3.1.1 Reservoirs

Jurassic reservoirs mostly host oil accumulations, although
gas is produced over a wide area of the Berezov region on the
western side of the basin (the first hydrocarbons discovered in
the WSB), and associated or free gas is common in many of
the ail fields. Gas and some oil have also been discovered in
Jurassic sandstone and siltstone reservoirs in a few Northem
WSB fields, all of which also produce gas-condensate from
Cretaceous reservoirs. The Jurassic in the Northerm WSB

has not been thoroughly explored owing to its depth in many
areas, and because of an abundance of developed gas
reserves in shallower Cretaceous reservoirs.

Many more accumulations have been discovered to date
within Late Jurassic reservoirs than in the Early or Middle
Jurassic. Three main Late Jurassic plays are recognized:
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MenoBoro nepuoga. KOpckne oTnoxkeHust Ha cesepe 3Cb
He Bbl UCCNeaoBaHbl AETANbHO B CBSA3W C 6O/MbLLON
FyOUHOM 3a10XKEHMS BO MHOMX 061aCTAX, a Takke

B CBSI3M C M300MNIMEM Pa3BUTbIX ra30BbIX 3arNacoB B
MENOBbIX NfacTax, 3aseratoLLmX 3HAYUTENBHO BIIVKE K
MOBEPXHOCTW.

B konnektopax no3aHen topbl Ha CErOAHALLHMN OeHb
OTKPbITO 3HAYNTENBHO BOSIbLLE CKOMMAEHNIA HEDTN, HEXENN
B MOPOAax PaHHEro U CPEAHEro FOPCKOro Neproda.
PagnuyatoT Tprn OCHOBHBIX Niest MOSAHEIOPCKOro neproaa:
(1) necyaHvkm BactoraHckom CBUTbI NO3OHEN HOPbI 1 e
narepalibHble SKBUBASIEHTBI; (2) NECHaHVIKU 1 M3BECTHSKM
BorynkuHekom Tonwy; m (3) cnaHupl baxkeHoBCKOM
CBUTBI. [ecHaHble 1 N3BECTHAKOBbIE FTOPU3OHTHI
BactoraHckol cBuTbl MPeacTaBAstoT CODON BaDKHbIE
KONNEKTOPbI FOXHBIX, LIEHTPaSTbHBIX 1 CEBEPHbBIX PaNOHOB
bacceiHa. Nopoapl baXXeHOBCKOM CBUTLI 3a4acTyto
NmetoT MoLLHOCTL OT 10 0o 40 n 6onee METPOB, 1 OHK
LUMPOKO pacnpocTpaHeHbl Ha Tepputopun Beero 3CB.
3Ha4uTeNbHbIE OOBbEMBI YrIEBOOOPOAOB A0OLIBAKOTCS

N3 TPELUMHOBATbIX KOMINEKTOPOB BaXKEeHOBCKOM CBUTHI B
LeHTpasbHOM YacTu 6acceHa, ocobeHHo B Canbime 1
MPUMbIKAIOLLMX panoHax. [NpoayKTUBHOCTBIO OT/INHAOTCH
TaKXKe N3BECTHSAKM BarKeHOBCKOWM CBUTLI B parioHe
Cypryta (YcmaHoB 1 gp., 2005). MNMopoabl baxkeHoBCcKoOM
CBUTbI TaKXKe Bblnv 0BHapPY>KeHbl B TOMCKOM 06/1acTu,

Ha ceBepe 3CB, 1 B HEKOTOPbIX APYrX panoHax.
Konnektopbl BaxkeHOBCKOW CBUTHLI TRELLMHOBATLI U
XapaKTepUsytoTCH aHOMasTbHO BbICOKVMM AaBMEHUSIMU,
0OCOBEHHO B 30HaX C BbICOKOW Temnepatypol. Mpobnemsi
006b14M YrNeBOAOPOAOB ELLE HE MONMHOCTHIO PELLEHbI,

1 OTHaCTM NO 3TON MPUYMHE BaxkeHOBCKasa cauTa
ABNseTCca HepgopassenaHHon. OoHMM 13 NpednaraeMblx
METOO0B 3HAYUTENBHOMO MOBbILLEHNST A00bIHM U3 MNacToB
BarxeHOBCKOW CBUTbI BbIIO FOPU30HTaNIbHOE BypeHme.
MepcnexkTnBHbIMN cHmTatoTCst CanbIMCKUM 1 MpuneraoLLme
K HEMY paroHbl, XaHTbl-MaHCUNCKas BNadvHa, CeBep
cpedHeobCcKom 061acTy U MOTyOCTPOB SAMalt.

[NecHaHVIKI IOPCKOrO BPEMEHW YMEPEHHO HACHILLIEHDI
nonesbiMn Wnatammu (30-50% u Bbiwe), cogeprxar 20-
45% kBapua n 1-12% cntogpl, Ha ceepe 3CH cTaHoBACH
cnerka 6onee CNoANCTLIMA. [lecHaHble KOMNEKTOPSI
MO3AHEN topbl B KOrO-BOCTOYHOM YacTh 6accerHa
MpUYPOYeHbl, B OCHOBHOM, K MPOCTUPAOLLIMMCS C tora

Ha ceBep CKNaQ4aToCTAM AeNbTOBbLIX U NMPEeL-Oe/bTOBbIX
dhaumin, pacTaHYBLUMXCA BAOSb BOCTOMHOM MpaHLbI
cpenHeobckom obnacty. Camble MOLLHBIE M MOPUCTbIE
necHaHble KOJIEKTOPb! Obl OBHAPY>XEHDBI B STOM 30HE,
MHOIME U3 HUX OT/INYaUTCh HampaBeHNEM KaHaJIOB C
cesepa Ha tor. denstoBble haunm UMEKOT YKIIOH K 3anagy
B CTOPOHY MOPCKMX, 60ratbiX OPraHN4eCK/IM BELLECTBOM
nnacTam MMHUCTBIX cnaHLEeB. Cxoxume aenbToBble dhaumnm
BCTPEYarOTCS B paHHE- 1 CPEOHEOPCKON TIOMEHCKOW
CBUTE, XOTH 3T 06PA30BaHNS 3HAYNTENBHO Boraqe
03€PHBIMU 1 BOMOTHBIMU OTSIOXKEHUAMM, & NECHAHNKI
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(1) the Late Jurassic Vasyugan Suite sandstones and its
lateral equivalents; (2) the Vogulka Suite sandstones and
limestones; and (3) the Bazhenov Suite shale. Vasyugan
Suite sandstone and siltstone beds are important reservoirs
in the southeastern, central, and northern regions of the
basin. The Bazhenov Suite is commonly 10-40 m or more
thick and is widespread over much of the WSB. Significant
production is obtained from fractured Bazhenov reservoirs
in parts of the central basin, especially in the Salym and
adjacent areas. Bazhenov Suite limestones are productive
in the Surgut area (Usmanov et al., 2005). However,
Bazhenov discoveries have also been made in the

Tomsk region, in the Northern WSB, and in several other
areas. Bazhenov reservoirs are fractured and generally
overpressured, expecially in areas of higher temperature.
Production problems have not yet been thoroughly
resolved, and partly for this reason the Bazhenov has not
been fully explored. Horizontal drilling has been suggested
as a method of increasing production significantly from the
Bazhenov Suite. The Salym region and adjacent areas, the
Khanty-Mansi Trough, the northern Middle Ob region, and
the Yamal Peninsula are thought to be prospective.

Jurassic sandstones are moderately rich in feldspar (30-
50% or more), with 20-45% quartz, and 1-12% mica,
becoming slightly more micaceous in the Northern WSB.
Late Jurassic sandstone reservoirs in the southeastern part
of the basin are associated mainly with an elongate south-
north trend of deltaic and fore-deltaic facies extending
along the eastern border of the Middle Ob region. The
thickest and most porous sandstone reservoirs have been
discovered within this zone, many with a north-south
trending channel orientation. The deltaic facies grade
westward into marine organic-rich shale beds. A similar
deltaic facies occurs within the Early to Middle Jurassic
Tyumen Suite, although this unit is much richer in lacustrine
and swamp deposits, and the sandstones are generally

of low permeability and porosity, although some higher-
porosity channel sandstones do occur.

11.3.1.2 Source Rocks

The Jurassic succession, especially the Upper Jurassic,

is exceptionally rich in organic material. Early and Middle
Jurassic rocks are characterized by mainly humic kerogen,
with coal beds prominent in the Central and Southern WSB
where lacustrine and swamp beds are common. These are
thought to be the source of Jurassic gas accumulations

in the south of the Kaimysov and Vasyugansk areas (e.g.
Myl’dzhino and North Vasyugan fields; Enclosure 11.1), and
in the northern Pre-Urals (e.g. Berezov). Marine sapropelic
material is particularly abundant in Late Jurassic rocks over
much of the basin, except for the eastern and southern
areas where dispersed humic material and some coals

are present.

It has previously been proposed that the Callovian to
Kimmeridgian marine claystones of the Abalak Suite (and
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Figure 11.3.1: Schematic cross section through the Jurassic of the western WSB, showing stratigraphic traps against
basement highs

3a4aCTYO OT/IMHAIOTCS HU3KOW MOPUCTOCTBIO U
MPOHMLL@EMOCTBIO, XOTSI BCTPEYAKOTCH 1 MECHAHVKN C
BbICOKOW MOPUCTOCTBIO KaHa0B.

11.3.1.2 MaTepuHcKue nopoAbl

FOpckas cuctema, 0COBEHHO B BEPXHEN CBOEN YacTy,
UCKJTKOHUTENBHO BoraTta OpraHNY4eCcKM BELLIECTBOM.
[lopodb! paHHen 1 CpenHen topbl OTIMHAOTCS, B
OCHOBHOM, MYMYCHbIM KEPOMEHOM 1 YTrOfbHbIMM MacTamu,
BbICTYMaOLLWMN B LIEHTPANBHOM 1 koxkHOM YacTn 3CBH,
rOe YaCTo BCTPEYaOTCA 03ePHbIE 1 6ONOTHBIE NACTbI.
OHM CHMTAKOTCH UCTOYHMKAaMM CKOMJEHWS ra3a topCKOro
nepuofa Ha tore KanmbICOBCKOrO 1 BackoraHckoro
panoHoB (Hanp. MblnbmkrHCKoe 1 Ceepo-BactoraHckoe
MecTopoxaeHus, [MNpunoxerwe I.1), n Ha cesepe
Mpuypanbs (Hanp. bepesosckoe). Canpornenesble
MOPCKME Mopodbl OCOBEHHO MHOMOYNCIEHHD! B
MO3AHEIOPCKMX TOMLLAX Ha BobLUEn YacTu 6accelHa,
KPOME BOCTO4HbIX U KOXKHBIX 06/1aCTeN, rae NpUCyTCTBYIOT
pacCesiHHbIN YMYCOBbIN MaTepuan 1 HEKOTOPOe
KONMYECTBO YIS

PaHee npepnonaranock, YTo MOPCKME aprnfinnTel OT
KENMOBENCKOro A0 KUMEPWOPKCKOMO sApyca AbanakCKowm
CBUTbI (1, BOSMOXHO, UX NaTepalibHble SKBUBAIEHTbI
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possibly their lateral equivalents in the Lower Vasyugan
Suite) comprised an oil source, especially for accumulations
in the Shaim Arch area and other parts of west-central
Western Siberia, including the sub-unconformity
accumulations (e.g. the area illustrated in cross-section in
Fig. 11.3.1). Geochemical analyses, however (e.g. Moskvin et
al., 2004), appear to show that oils within the Shaim Arch
reservoirs and residual oil within the Abalak Suite are both
sourced from the overlying Bazhenov Suite. This might
suggest that the Abalak Suite cannot be regarded as a
source rock, although as noted in Section 1.3.2.2 the Abalak
and Vasyugan suites do contain quite extensive bituminous
beds. It is perhaps more likely that the overlying Bazhenov
Suite is such a prolific source that its signature swamps that
of any contribution from the older marine claystones.

The Tithonian (to early Berriasian) Bazhenov Suite (Section
[ 3.2.2) is the source of most of the Jurassic ail (in addition
to that of the Cretaceous; (Section 11.3.1)). Tables 11.3.1
and 11.3.2 show typical TOC contents of Jurassic rocks in
the West Siberia basin. Polyakova et al. (2002) describe

a 32-m thick type section of the Bazhenov Suite from the
Egansk-1 well in the Middle Ob region. It is composed
largely of homogeneous sapropelic claystones, with thin
beds of laminated siltstone. Nodules of silica, chalcedony
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B HVDKHEN YacT BactoraHcKom CBUTbI) MpeacTaBnsm
cobown HedhTeMaTePUHCKME NMOPOAbl, OCOOEHHO AJS
CKOMneHn B parioHe LLlamckoro Bana n apyrimx panoHoB
3anafHo-LeHTpabHOM YacTk 3anagHon Cruburpw,
BKJIKOHas CKOMMEHNst MOA-HECOOTBETCTBMA (Hamp.
obnacTb, NokasaHHas B paspese Ha puc. 11.3.1). OgHako,
pe3ynbTaTbl FEOXUMMHECKOro aHanm3a (Hanp. MOCKBUH 1
ap., 2004), no-BuaMMOMy, YKaabIBatoT Ha TO, YTO HE(Tb

B Konnektopax LLlammckoro Bana 1 octatoyHasa HepTb B
rnopoaax Abanakckon CBUTbl, OTHOCATCA K HaaexXallen
BarkeHoBCKOWM cBUTE. OTO MOXET yKa3blBaTb Ha TO, YTO
nopoabl AGaNakCKom CBUTLI HE MOIYT paccMaTpuBaTbLCA
Kak MaTepUHCKME, XOT4, Kak yKasbiBasiochb B Pasaene
1.3.2.2, Abanakckaa 1 BactoraHckasa CBUTbI OeNCTBUTENTbHO
cofepykaT AOBOSbHO MPOTSYKEHHbIE OUTYMNHO3HbIE
nnacTbl. Bo3MOXHO, Bonee BeposATHO, YTO Haanexxallas
BarkeHoBCKas cBUTa ABNSETCA HACTONBKO NMIOAOPOOHOM
Mo HedTW, YTO ee XapaKTePHble MPU3HaKM 3aTMEBAIOT
cobol ntobble cnedbl NOCTyNNeHnsa HedbTn 13 bonee
CTapbIX MOPCKMX apriMnanToB.

TUTOHCKMI (0O PaHHErO BeppPNaccKoro) Apyc
BarkeHosckol ceuThl (Pasgen 1.3.2.2) conepxut
MaTEPVHCKME MOPOdbl FOPCKOM HEDTU (B AOMOSNHEHME

K MaTEPVHCKMM Mopoaam MenoBoro nepunoaa; (Pasoen
11.13.1)). B Tabnumuax I11.3.11 11.3.2 nokasaHbl TUNM4YHble
cogepxxaHus OQY B HOPCKMX Mopodax 3anagHo-
Cubunpckoro baccerHa. Monskosa v ap. (2002) patoTt
ornncaHme paspesa bakeHOBCKOW CBUTbI MOLLHOCTLIO

32 M Mo ckBakmHe EraHck-1 B cpeagHeobckom obnacTu.
Nopoaa NoYTh LENMKOM COCTOUT M3 OOHOPOOHbBIX
canporesieBbiX apriIMTOB, C TOHKUMU MPOCIIOSAMM
CcnoucTbIx aneBponmToB. OBbI4HO BCTPEYaOTCA
BKpArneHms KPeEMHIMS, XanleaoHa v KanbLUmTa, LWMPOKO
pacnpocTpaHeHa nmpuTuaaums. Hanbonee HacbILLEHHbIN
OpraHN4eCKMM BELLIECTBOM UHTEpBan 2866-2885 M
COCTOSAS1 N3 TEMHOW KPEMHUCTO-TSIMHUCTOWM CanporesieBon
OUTYMUHOSHOW NOPOAbl NEHTOYHO-MOYKOBUAHOW
CTPYKTYpPbI. PaccnoeHne nog4epkmnBaeTcst 04eHb TOHKUMM
CNOSIMY aneBpPOJINTa U KPACHOBATBIMK KOJITO&TbM VHATAMN,
dhopmmpytoLmmn o 30-50% ToHkoro wndga. OcTaHku
PbIObUX KOCTEN, PEKPUCTANIN3OBAHHDBI PaKyLLIEYHbIA
mMartepuan (hopaMmmHUdEpb! 1 T.M.), MMPUT 1 paanoapum
BCTpedatoTcs noBcemecTHo. CpeaHee copeprxarHne OOY
—11%, B oTAenbHbIX Npobax Ao 18%.

Tabnuua I1.3.1. CpenHue cogeprkarms OOY B HOPCKUX

nopogax 3anagHon Crnbupuy no BO3pacTy

MUHLI MecyaHuku n
Bospact aprunnuTbl aneBpONUTbI
(Bec %) (Bec %)
TuTOHCKMIA ApYC 6.85 -
Kvumepuoxckui apyc 2.85 -
Okcdpopa-Kennosenckuii Apyc 1.76 112
PaHHAA 1 cpeaHAnA opa 2.62 1.26

Mo Epmarosy 1 CkopoboraToBy (1984).
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and calcite are common, and pyritisation is widespread.
The most organic rich section, between 2866-2885 m,

is described as a black siliceous-argillaceous sapropelic
bituminous rock with a banded to nodular fabric.
Lamination is accentuated by beds of very fine silt, and with
reddish colloalginite which forms 30-50% in thin section.
Fish-bone debris, recrystallised shelly material (foraminifera
etc.), pyrite and radiolaria are common throughout. The
average TOC is 11%, with individual samples up to 18%.

The Bazhenov Suite is readily identifiable on wireline logs by
its high gamma-ray and resistivity response.

Table 11.3.1. Average TOC contents of Jurassic rocks of

Western Siberia by age

Clays and Sandstones and
Age claystones Siltstones
(wt. %) (wt. %)
Tithonian 6.85 -
Kimmeridgian 2.85 -
Oxfordian-Callovian 1.76 112
Early and Middle Jurassic 2.62 1.26

From Yermakov and Skorobogatov (1984).

Borisova and Fursenko (2004) have examined the
geochemistry of the C5-C8 fraction of numerous oil and
gas-condensate samples from various parts of the West
Siberian Basin. They found that the fluids cluster in three
genetic groups: marine, continental and mixed, each of
which was found in reservoirs of varying age. The “marine”
oils and condensates are more common in the Middle Ob
Region, and also in the west and south of the WSB. They
derive from a source which accumulated in relatively deep
water, rich in planktonic and bacteriogenic organic matter,
which Borisova and Fursenko identified as the Bazhenov
Suite.

The fluids of “continental” origin also occur in reservoirs

of different ages, but they are most cormmon in the north
and northeast of the WSB. They are thought to be sourced
from fluvio-lacustrine coal-bearing deposits such as the
Tyumen, Togur and similar suites. Borisova and Fursenko
call these the “Lower-Middle Jurassic” source, although
there appears no reason why this group should not include
Cretaceous coal-bearing continental successions.

In addition to the “mixed” genetic group, comprising a
combination of these two sources, Borisova and Fursenko
also recognised a “biodegraded” group, which occurs
locally in the shallower reservoirs.

Figure 11.3.5 illustrates the distribution of these genetic
types within Early/Middle Jurassic, Late Jurassic and
Cretaceous reservoirs respectively. It is apparent, as
would be expected, that Bazhenov-sourced fluids are
concentrated where the Bazhenov Suite is know to be
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rpaHy/bHbIMI/raneyHbIMN HaHoCamMu.

Non-marine deposits preserved in basement hollow
HemopcKue 0TNoXeHuA, COXpaHNBLIMECA B NONOCTAX GyHAAMEHTa

Bioturbated sands
BroTyp6uarpoBaHHble NecyaHnkm

Aﬁ?lasl‘(bourn 5

Source: Blackbourn Geoconsulting unpublished
VcTourmk: Heony6nmkosartbie marepuans Blackbour Geoconsulting

PucyHok 11.3.2: KouenTyansHas cxema MOPCKOro 6eperoBoro CK/I0Ha 1 COOTBETCTBYIOLLME 3aJIEXKI Ha CKITOHAX
BbICTyrNa doyHAaMeHTa B MO3AHEOPCKOE Bpems B INpuypasbe 1 PPofioBCKOM paroHe

Figure 11.3.2: Conceptual block diagram of marine shoreface and associated deposits on slopes of basement highs in
Late Jurassic of the Pre-Urals and Frolov areas

BaxxeHoBCKasa cBuUTa NErKo onpenendeTcy B KapOTarKHbIX
anarpamMmMax BbICOKMMN 3Ha4YEeHAMN raMMa-U3ny4eHnA 1
YOENBbHOIo CONPOTUBNEHNA.

Bopucosa n ®ypceHko (2004) npoBenv reoxXmMmnyecKme
nccnenoBanus dpaxkumn C5-C8 Ans MHOMOYMCNEHHbIX
nNpo6 HeOTM 1 ra3oKoHAEHCcaTa U3 Pa3NNYHbIX PaoHOB
3anagHo-Cubupckoro 6accenHa. OHM 0bHapyXmMIn,
4TO hrtonapl 06PAa3YOT TPU FEHETUHECKUX FPYMMbI:
MOPCKYIO, KOHTUHEHTaSbHYIO 1 CMELLaHHY0, KaxKaas u3
KOTOPbIX Oblnia 06Hapy>XeHa B KONIEKTOPaX PasfinyHOro
BospacTa. “Mopckasa” HedTb 1 KOHOEHCaTbl 6onee
TUNWYHBI NS CpeaHeobCcKon 06nacTn, a Takke Ha
3anage 1 tore 3Cb. OHM NponcxoadaT 13 MaTEPUHCKNX
nopoa, KOTOpbIE CKanMBanMCb Ha AOBOSBHO OOMbLLON
rnybuHe, 6oraTton NNaHKTOHHBLIMU 1 GaKTepPUOreHHbIMM
opraHnyecKMu BeLlecTBaMu, KoTopble bopucosa

1 PypCceHKo onpenennn Kak npuHagnexalime K
BaxxeHoBCKOW cBUTE.

Onomapl “KOHTUHEHTANBHOMO” MPOUCXOXKAEHWSA TAKKE
BCTPEYatOTCSH B KOSINIEKTOPAX Pas/iMHHOro Bo3pacTa, HO
YalLe Ha ceBepe 1 cesepo-BocToke 3Ch. CuntaeTtcs, Yto
VX MaTEpPUHCKIE MOpOoabl MPUHaOIEXaT K peqHO-03epHbIM
YITIEHOCHBIM OT/IOMEHWAM THOMEHCKOM, TOryPCKOM 1
CXOXMX CBUT. Boprcosa 1 PypCeEHKO Ha3bIBAKOT UX “HIDKHE-
CPEOHEIOPCKUMIN MaTEPUHCKMI MOPOLAMI, XOTA HET
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well-developed, especially around the Middle Ob Region.
Fluids of “continental” origin occur mostly to the north and
west, with mixed types lying between these main areas.
Perhaps the most striking feature of these three figures is
that the distribution of the genetic types is similar in each,
indicating that there was substantial vertical movement of
hydrocarbons in both directions (i.e. not only up from the
Lower and Middle Jurassic into shallower horizons, but also
down from the Bazhenov Suite into the Lower and Middle
Jurassic).

11.3.1.3 Seals

Regional shale seals are present in the upper part of the
Upper Jurassic section (Bazhenov and Georgiev Suites
and the upper part of the Tyumen Suite). Seals tend to be
discontinuous in the Lower and Middle Jurassic section,
although persistent clay or shale intervals are present

in the lower and middle parts of the Tyumen Suite.
Because of highquality source rocks, the Jurassic
section has a high generating capacity, but it contains
few large fields compared with the Cretaceous section
owing to poorer reservoir development. Larger reserves
are found in the Late Jurassic Vasyugan Suite reservoirs
owing to better-quality reservoirs and a more effective
seal (Bazhenov Suite and early Neocomian shales),
compared with those of the Early and Middle Jurassic
Tyumen Suite reservoirs.
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BUOVMBIX MPUHIH, HTOObI STa Mpynna He BKIKoHara Takke
KOHTVHEHTarbHbIE YIIEHOCHbIE CEPUM MEOBOro Neproaa.
[oMUMO “CMELIaHHON” reHETUYECKOW rpynmbl,
COCTOSILLIEN N3 KOMBMHALMM OBYX YKa3aHHbIX BbILLE TUMOB
MaTEPUHCKMX nopoma, boprncosa n PypceHKo Takke
BbILENAOT rpynny “pasnoxkVBLUMXCH NOL AEVCTBUEM
MVIKPOOPIraHn3MOB” Mopo[, KOTopas BCTpeYaeTca
JIOKaSIbHO B HEMNyBOKOro 3a/1eratoLLmX KOMEKTOPax.

Ha prcyHkax 11.3.5 nokasaHo pacnpeneneHmne atux
FEHETUHECKNX BUOOB B KONEKTOPAX paHHen/cpeaHen
tOpbI, MO3AHEN tOPbI M MeSia, COOTBETCTBEHHO. Kak

1 CNenoBasio oXKnaaTb, OHEBUAHO, HYTO (ONoVApl
MaTepVHCKMX Nopod, baxeHOBCKOW CBUTHI
KOHLIEHTPUPYHOTCS TaMm, Iae ee nopodbl Hanbosnee
XOPOLLO pasBuTbl, B OCOBEHHOCTY B CPEAHEOOCKON
obnactn. Ononapl “KOHTUHEHTAIBHOMO” MPOUCXOXKAEHS
BCTPEYarOTCSl, B OCHOBHOM, Ha CEBEPE 1 3anafe, a
CMELLIaHHbIEe TUMbl pacrnonaratoTCs Mexay 3TUX ABYX
OCHOBHbIX 0b/1acTen. BosMOXXHO, Hanbonee yanBuTENbLHON
XapaKTEPUCTUKON STUX TPEX UINIKOCTPALMI ABNSETCA

TO, YTO PACMPOCTPAHEHNE FEHETUHECKIMX TUMOB CXOXKE
0719 KaoKO0M U3 TPy, YTO YKa3bIBaET Ha 3HAYNTENBHOE
BEPTUKASIbHOE NMEPEMELLIEHVE YTNIEBOOOPOO0B B 0O0MX
HanpaBneHNsIX (T.€. HEe TOMBbKO BBEPX U3 HYKHEN 1
CpeaHel topbl K HErMyOOKMM FOPU30OHTaM, HO TakXKe BHIN3
OT BadKeHOBCKOWM CBUTbLI B HUXKHIOKD 1 CPEOHIOKO HOPY).

11.3.1.3 MoKpbILwKK

PervoHansbHble rMNHUCTbIE MOKPbILLKK MPUCYTCTBYIOT B
BEPXHEN HaCTU BEPXHEIOPCKOro pagpesa (bakeHoBCKas,
["eoprueBckas 1 BEPXHSSA HacTb THOMEHCKOWN CBUTDI).

B HWXHe 1 cpefHen HacTu 1opbl, MOKPLILLKKM Yalle
MPEepbIBUCTbLIE, XOTS MOCTOSIHHbIE UHTEPBaUTbI MMNHbI

VN CRaHLEB MPUCYTCTBYIOT B HUXKHEN 1 CpeaHen YacTu
TiOMEHCKOW CBUTBLI. B CBA3M C BbICOKMM Ka4eCTBOM
MaTEPVHCKMX Mopo[, IOPCKUIA paspe3 UMEET BObLLION
HedTeobpasyroLLWIA NOTEHLMAN, HO, MO CPaBHEHMIIO

C MEJIOBbIM OTAENOM, OH BKITKOYAET JNLLIb HECKONTBKO
KPYMHbIX MECTOPOXAEHN, B CBA3M C Bonee cnabown
Pa3BUTOCTBIO KONNIEKTOPOB. Bonee KpynHble 3anachl
BCTPEYAOTCS B KOMNEKTOPAX MO3OHEIOPCKOM BactoraHcKowm
CBUTbI, YTO CBA3aHO C 60Mee BbICOKMM Ka4ECTBOM
KOJSINEKTOPOB 1 6ornee 3heKTVBHbIMI MOKPbILLIEYHBIMI
nopoaamm (barkeHOBCKasA CBUTA U ClaHLIbl PaHHero
HEOKOMA), MO CPaBHEHWIO C KOSIIEKTOPaMM THOMEHCKOI
CBUTbI PaHHEN 1 CPEOHEN HOPbI.

11.3.2 KaiimbICOBCKMIA,

Bacioranckuit n MaingyruHcKuin PanoHbl

CBblLLE LLECTMAECATU NATU HEDTAHBIX 1 ra30BbIX
MECTOPOXXOEHWI, rae AobblHa MPON3BOAUTCS U3
KOJMNEKTOPOB KOPCKOrO Neproga Unm U3 ComyTCTBYHOLLMX
BbIBETPEHHbIX MPAHUTHBIX WM METAMOPMUHECKIX
Mopoad, HAaXOOATCS B 3TVX panoHax Koro-BOCTOYHOW
YacTtu 6acceinHa (Mpunoxerne I1.1). BONbLLUMHCTBO 3TKX
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11.3.2 Kaimysov, Vasyugan, and Paidugin Regions

Sixty-five or more oil and oil & gas fields that produce from
Jurassic reservoirs, or from associated weathered granitic
or metamorphic rocks, are located in these three regions in
the southeastern part of the basin (Enclosure II.1). Most of
the fields are located on domal or anticlinal structures that
reflect basement highs or buried hills beneath the Jurassic
unconformity. Production is mainly from sandstone and
siltstone reservoirs in the Vasyugan Suite (Late Jurassic)
and from Middle Jurassic sandstone or siltstone reservoirs
in the Tyumen Suite. Reservoirs are also present as updip
stratigraphic trap pinch-outs on weathered granite hills
beneath the unconformity (like those described from the
Shaim Arch area, Section 11.3.4). A few fields, particularly
in the Nyurol’ and southern Vasyugan regions, are also
productive from Palaeozoic carbonate reservoirs and
weathered basement rocks lying in contact with Jurassic
reservoirs (Section 11.2.1).

11.3.3 Middie Ob and Southern Parts

of the Nadym-Pur and Pur-Taz Regions

A large number of fields produce oil or oil & gas from
Jurassic sandstone and siltstone reservoirs in these
regions of the central basin area. The Early and Middle
Jurassic is mainly of continental origin in this region, and
accumulations are small. The Upper Jurassic is mainly
marine, with littoral, deltaic and foredeltaic deposits with
relatively persistent sandstones, many with good porosity
and permeability, interbedded with shale. Shale content
increases rapidly from east to west across the region. The
sandy facies is most prevalent on the Nizhnevartovsk Arch
and on other structures to the north and south, becoming
increasingly discontinuous and more shaly toward the west
in the area of the Surgut arch (Enclosures 1.1 & 5). Most of
the oil accumulations are on the flanks of the Nizhnevartov
Arch, and traps are mostly combined stratigraphic and
structural. Sandstone reservoirs commonly wedge out
updip onto arches or anticlines, and at least half of the traps
are stratigraphic.

Organic-rich marine sapropelic beds are prominent in most
of the Jurassic section across the entire Middle Ob area,
especially in the Upper Jurassic, where the Bazhenov
Suite forms a regional seal as well as a rich source rock for
Jurassic oil. The relatively thick overlying early Neocomian
shale section (Frolov Suite) also provides an additional
regional seal for Jurassic sandstone accumulations, as well
as for fractured shale accumulations in the Bazhenov Suite.

11.3.4 Pre-Ural and Frolov Regions

These productive regions lie in the western part of the West
Siberian province. The first discoveries in this province were
made here during the early 1950s. The prolific deltaic and
other nearshore sandstones of the central and northern
regions of the WSB are not present here, having shaled

out westward into the Khanty-Mansi Trough. A widespread
Early and Middle Jurassic western sandy reservoir facies
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PucyHok I1.3.5: VICTouHVKN HehTU 1 KoHAeHcaToB Mo reoxummn C5-C8; HakommeHNst B METOBbIX KOJIEKTOPaX

Figure 11.3.5: Sources of oils and condensates based on C5-C8 geochemistry; accumulations in Cretaceous reservoirs
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cTpaturpadus 1 TEKTOHMKA

Enclosure 5: Cross section of the Jurassic, Triassic and Palaeozoic from the Central West Siberian Basin (Surgut Arch to its eastern

MECTOPOXKAEHMIN PACMONOMEHbI HA CBOAYATbIX M
AHTUKIIMHaSTbHBIX CTPYKTYpaXx, MPeAcTaBASoLLIMX COOOM
BO3BbILLIEHNST BACCEiHa U CKPbITbIE BO3BbILLEHHOCTM
MOA, FOPCKUM Hecornacuem. [JobbHa BeAeTca B OCHOBHOM
13 MECHaHbIX W aneBPOINTOBBIX KOJIIEKTOPOB
BactoraHckom cBuTbI (MO34HAS 0pa) U 13 necHaHbIX

VNN aNeBPOJITOBBIX KOIEKTOPOB THOMEHCKOM

CBUTbI, OTHOCSILLIENCS K CPEAHEIOPCKOMY BPEMEHN.
KonnekTopbl TakxKe BCTPeYatoTCsl BBEPX MO BOCCTaHNIO
CTPaTUrpatnNHECKIX JTIOBYLLEYHBIX BbIK/TMHNBAHWA

B BbIBETPEHHBIX MOaHUTHBIX BO3BbILLEHHOCTSIX MO,
Hecorfacrem (kak B parnoHe LLavmckoro sana, Pasgen 11.3.4).
Heckonbko MECTOPOXKAEHWI, B HACTHOCTU, B HIOPOSIBbCKOM
paroHe 1 Ha tore BacroraHckoro pamoHa, Takke Npon3BoasaT
HeOTb 13 NANE030MCKIX KaPOOHATHBIX KOMMEKTOPOB U
BbIBETPEHHbIX MOPOL, (DyHAAMEHTA HA KOHTaKTE C FOPCKUMM
NPOOYKTVBHbIMI NiiacTamu (Pasgen 11.2.1).

11.3.3 Cpeaxeobekan 06nacTb U 10XKHbIE YacTu Haabim-
Mypckoro v NMyp-Ta3oBCKOro paioHoB

Lobbta Hed TV 1 HeddTU 1 rada BEAETCS U3 MeCHaHbIX
NN aNeBPOSITOBbIX KOJNEKTOPOB KOPCKOrO BPEMEHN B
3TUX parioHax LIeHTpanbHOM YacTu baccerHa. PaHHmne n
CPEeaHVE IOPCKNE KOMIEKTOPbI B 9TOM PaioHe OTHOCATCS
K KOHTUHEHTaNIbHOMY TUMY, U CKOMEHNS YrNEBOA0POA0B
3[1eCb HEBENVIKN. BepxHeopCKmne mnacTbl, B OCHOBHOM,
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of the Tyumen Suite occurs here, however, pinching out
against erosional highs on the pre- Jurassic surface. These
deposits are continental coal-bearing sandstones and
claystones derived from the Ural uplands in the west (the
Bogulkinsk unit). Towards the east, they grade into coastal
plain and marine deposits (Fig. 11.3.2). Overlying the Tyumen
Suite are Late Jurassic argillaceous sediments of the
Vasyugan, Georgiev, and Bazhenov suites and equivalents.
Dark-grey, commonly sapropelic claystones and shales of
Neocomian age rest conformably on the Bazhenov Suite

in most of the area. Most oil and gas fields in this area

Table 11.3.2. Average TOC content of Late Jurassic

sediments of Western Siberia by Suite or Region

Suite or Region (\n.lr-t?%)
Vasyugan Suite and equivalents 1.91
Georgiev Suite 2.85
Bazhenov Suite (average) 712
Mansi Region 3.4—55
Northern WSB 10—12

From Skorobogatov (1980).
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bacceiHa (CypryTckoe nogHAT1E A0 €ro BOCTOYHOM OKpauHbl). YAPOLLEHHas 1 MPeanonoxXuTebHas riybokas

margins ). Deeper stratigraphy and structure is simplified and conjectural

OTHOCHATCS K MOPCKOMY TUMY C MPUBPEXHBIMU,
0eNbTOBbIMU U MPed-0eNbTOBbIMA OT/IOKEHNSMM,
OTHOCUTENBHO MOCTOSIHHBIMU NECHAHMKAMM, MHOTVe

N3 KOTOPbIX OTINYAKOTCH XOPOLLEN MOPUCTOCTBHIO U
MPOHNLIZEMOCTBIO, C MPOCOSAMN CNAHLEB. [MHN3aums
CUIBHO YBENMYMBAETCS OT BOCTOKA K 3anafy Yepes

BeCb pavioH. [ecyaHble daLpym npeobnagatoT B
HKHEBAPTOBCKOM CBOE U B APYrX CTPYKTypax K
CEBEepPY M K tory, K 3anafy B CTOPOHY CypryTCKOro

CcBOAa CTaHOBSICb BCe Bonee 1 605ee NPepbIBUCTLIMM

1 cnaHuesatbiMu (Mpunoxxkerua 1.1 1 5). BonbLUMHCTBO
CKOMJIEHNIA HEPTN BCTPEYAOTCA Ha dhiaHrax
HKHEBAPTOBCKOIO CBOAA, & JIOBYLLKN 34ECh, B OCHOBHOM,
KOMOBUWHMPOBaHHOMO CTpaTUrpadHeCKoro U CTRYKTYPHOrO
TMna. NecHaHble MPOOYKTUBHbIE NACTbI 3a4aCTyO
BbIK/IMHMBAIOTCA BBEPX MO BOCCTAHWIO HA CBOAAX U
AHTUKIIMHANSX; MO KpaHen Mepe NnosioBrHA JIOBYLLIEK
OTHOCHATCA K CTpaTurpauHeckomy Tuny.

boratble opraHM4ecKM BELLECTBOM carnponenesble
MJacCTbl BblOENAKOTCA B BoNbLUMHCTBE HOPCKNX MOopPOoL Nno
BCel cpeaHeobcKom 061acT, 0CODEHHO B BEPXHEIOPCKOM
YacTu, rae baxkeHoBCcKasi cBuTa hopmMmmpyet
PEMOHATBHYHO MOKPbILLKY, & TakKe Boratyto MaTepUHCKYHO
nopoay a5 topckon HedhT. OTHOCUTENBHO MOLLHBIN
Hagnexauyin paHHe-HEOKOMCKUIA MMHNCTbIA HTEPBaUT
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occur in stratigraphic pinch-out and drape traps over the
basement highs. The Berezov gas area contains twenty or
more gas fields. Most reservoirs are basal sandstones of
Late Jurassic age, which pinch out against basement highs.
Weathered basement rocks are productive in a few fields.

The Shaim oil area includes the Shaim Arch and a large
region of smaller highs to the northwest. Oil accumulations
occur in Late Jurassic basal sandstones, onlapping and
pinching-out against basement uplifts that were islands in
the Late Jurassic sea. The Krasnoleninsk Arch in the Frolov
region also hosts several oil fields (Fig. 11.3.1).

11.3.5 Northern WSB, (Yamal, Gyda, Nadym-Pur, Pur-Taz, Ust-
Yenisei, and Taimyr Regions)

The Jurassic is quite poorly known in this region owing
to its depth of burial. It has been penetrated by 50 or so
wells. Good-quality reservoir sandstones appear to be
common over the Ust-Yenisei, Taimyr, Yamal and Pur-Taz
regions. Sapropelic marine shales are also widespread,
especially in the central and eastern parts of the northern
area, grading into and inter-tonguing with the adjacent
sandstone facies. Significant hydrocarbons, including oil,
may therefore be expected, although further exploration
drilling would be needed to confirm this. Gas production
is reported from Middle and Late Jurassic sandstones in
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(Pponosckas cauTa) Takxke MOPMUPYET AONONHNTENBHYO
PEroHabHytO NOKPBILLIKY A5 CKOMMEHWIA B FOPCKMX
necHaHblX NMfacTax, a Takxke g CKOMJIeHnin B
TPELLMHOBATbIX CnaHLax baxeHoBCKOM CBUTLI.

11.3.4 Npuypanse n GPONOBCKUIA PanoH

3TV NPOAYKTVBHbIE PafiOHbl HAXOOATCA B 3araHON YacTu
3anagHo-Crnbupckor NpoBuHLUMK. [epBble OTKPbITUA

B 9TOM pervoHe 6bin caenanbl B Havane 1950 rogos.
Boratbie HedhTEHOCHbIE AENBTOBbLIE U MPOUME MPUOPEXKHDBIE
MecHaHVKK LIEHTpanbHOM 1 ceBepHol YacTth 3Ch 3aech
HE BCTPE4aroTCH, IMTONOMMHECKM 3aMELLAsACh K 3anafy

B CTOPOHY XaHTbl-MaHCKUMCKOM BnaanHbl. LLInpoko
pPacnpPOCTPaHEHHbIE 3anadHble NecHaHble KOMNEKTOPHbIE
haupmm TIOMEHCKON CBUTBLI PaHHEN 1 CPEAHEN topbl
BCTPEYaOTCS 30ECh, XOTHA MPU STOM OHW BbIKITMHVBAKOTCS
NonepeK 3P03MOHHbIX BO3BbILLIEHHOCTEN Ha AOKOPCKON
MOBEPXHOCTU. ST OTNOXKEHNSA KOHTUHEHTAIbHbBIX
YINEHOCHBIX MECHAHMKOB U aprUIMTOB MPOUCXOOAT U3
BO3BbILLEHHOCTEN Ypana Ha 3anage (Puvc. 11.3.2). Boiwe
TIOMEHCKOWM CBUTBLI 3a1eratoT MMHNCTBIE OT/IOXKEHNA
BactoraHckon, 'eopruesckon n baxkeHoBCKOM CBUT
MO3OHEOPCKOr0 BPEMEHN U X SKBMBaNEHTbI. TEMHO-
cepble, 3a4acTyto canporneneBble aprunnTbl U ClaHubl
HEOKOMCKOrO BO3pacTa COrjlaCHO HanacToBaHbl Hag,
BarkeHOBCKOW CBUTOM Ha BOMbLLEN YaCTV TEPPUTOPWN.
BONbLIMHCTBO HEPTAHBIX 1 Fra30BbIX MECTOPOXOEHNI

B 9TOM parioHe BCTPEYatOTCA B CTpaTUrpadrHecKimx
BbIKJTMHMBAIOLLIMXCS M OBNEKAIOLLMX NTOBYLLIKAX Ha
BepLUMHax 6accenHa. Ha Tepputopumn bepesosckoi
ra30HOCHOM 06NaCTV PaCMONOXXEHbI OKONO ABaALATA
ra3oBbIX MECTOPOXKAEHWIM. BosblUas YaCTb KOMEKTOPOB
— (PyHOAMEHTHbIE NMECHAHNKIM MO3OEKOPCKOr0 BPEMEHN; OHU
BbIKJIMHMBAIOTCA MOMEPEK BO3BbILLEHHOCTEN (hyHOAMEHTA.
BbIBeTpEHHbIE MOPOObI PyHOAMEHTA ABNAKOTCSH
HETEHOCHBIMU [ HEKOTOPLIX U3 MECTOPOXAEHWI.

Tabnuua I1.3.2. CpeagHve cogepxxarnsg OQY B

MO3OHEIOPCKUNX OTNOXKeEHWsX 3anagHon Crbupy no
CBUTaM W panoHam.

CBuTa unm pamoH ooy
(Bec %)
BactoraHckana cBuTa U 3KBMBANEHTbI 1.91
[eoprueBckan cauta 2.85
BaxxeHoBckasa cBuTa (cpeaHee) 712
MaHcuinckuii panoH 3.4—-55
CeBep 3Cb 10—12

Mo Cropoboratosy (1980).

LLlanMcKumin HePTEHOCHBIN parioH BKNoYaeT LLanMmcknin
Bas 1 BONbLLYIO TEPPUTOPUID MEHEE BLICOKMX
BOS3BbILLEHHOCTEN K ceBepo-3anafy. CKOMeHns
He TN BCTpe4atoTCs B MO3OHEIOPCKNX PYHOAAMEHTHbBIX
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the southern part of the Ust-Yenisei region, and gas
has been encountered in at least one field in the Yamal
region. Gas-condensate and some oil are found in
Jurassic reservoirs in other parts of the northern basin.
Oil accumulations are reported in the Vasyugan Suite
in the Gubkin, North- and South-Kharampur, and
Verkhnechasel'ka fields, and in the Tyumen Suite in the
South-Kharampur field. Yermakov and Skorobogatov
(1984) consider that the Nadym-Pur and Pur-Taz
regions, between the Nadym and Taz Rivers, are
prospective for exploration within the Jurassic section,
although they believe that prospects are likely to host
only small to medium-sized gas accumulations. Early
and Middle Jurassic reservoirs are thought to be
favourable for gas-condensate accumulations, and
Late Jurassic reservoirs for light ail.

Yermakov and Skorobogatov (1984) also consider

that the most probable time of formation of oil and

gas in the Jurassic reservoirs of the northern area was
during the Neocomian to Albian period. They suggest
that the potential for Jurassic reservoirs to accumulate
hydrocarbons later than this decreased considerably
owing to deterioration of reservoir quality associated
with subsidence and compaction. Opportunities

for hydrocarbon migration reduced sharply, and
hydrocarbons generated later than the Albian were not
able to move into larger discrete accumulations, but are
spread over numerous hon-commercial accumulations.

Fomin et al. (2001), on the basis of a major review

of vitrinite reflectance measurements, consider that
Jurassic source rocks in the Northern WSB remain in
the oil window down to depths of 4.0 km.

In the next issue of ROGTEC Magazine, we will study
the Petroleum Geology of the Cretaceous.

necHaHnKax, TpaHCrpeCCnBHO npuneraroLLnx n
BbIK/TMHMBAIOLLMXCS MOMEPEeK NMPUNOAHATOCTEN
dyHOaMeHTa, KOTOpble B MO3OHEOPCKOE BPeEMS Bbinn
ocTpoBamMu. Ele HECKONBKO HETSAHBIX MECTOPOXAEHNIA
npuypoYeHbl K KpacHONEHWHCKOMY CBOAY BO
dponoBckom parnoHe (Puc. 11.3.1).

11.3.5 Cesep 3Cb, (iman, M'bina, Hapbim-Mypckwil, Myp-
Ta3oBcKwuil, YeTb-EHMCEACKIIA 1 TalMbIPCKWIA PaiioHbl)
|’OpCKI/Ie Mopodb! 4OBOJIBHO MJIOXO N3y4eHbl B 3TUX pa|7|0Hax
B CBA3M C OONbLLOW rAyOuUHON 3anoxeHns. NMopoab!

Obln BCKPbITbI NopAgKa 50 ckBaxKMHaMW. Ka4ecTBeHHbIe
KOJITEKTOPHbIE NeCHaHKM BCTPeHatoTCA OOBOJSIbHO HaCcTo

B YCTb-EHMCeckoM, TalMbIpckom, AMansckom u Myp-
TasoBckom pa|7|0Hax. Cal‘IpOI‘IeﬂeBble MOPCKMe CraHupl
TaKKe LUMPOKO PacnpOCTPaHeHbl, OCODEHHO B LIEHTPasTBHOM
1 BOCTO4HOW YaCTsIX CEBEPHOMO paroHa, Nepexoas U
B3aMHO BbIKJIMHNBAACH C MPMbIKatoLLIIMA MnecHaHbIM

www.rogtecmagazine.com



EXPLORATION M

aupsamm. B CBA3M € 3TMM MOXKHO NMPOrHO3MpPOBaTh
MPUCYTCTBME 3HAYUTENBHBLIX OO BEMOB YrIEBOAOPOAOB, B
TOM 4mCre HEPTU, XOTS NOTPEBYETCA AONONHUTENBHOE
pas3BefoyHoe BypeHue 418 MOATBEPXKAEHNS STUX
MPOrHO30B. B toXXHOWM YacTh YCTb-EHnceckoro

parioHa BegeTca Oobblba ra3a 13 CPeaHuX 1 NO3OHMX
FOPCKMX MecHaHbIX OTNIOXKEHMI, & MO MEeHbLLEN Mepe Ha
OHOM MECTOPOXXAEHWN B SIMaSIbCKOM parioHe bl
OBHapy»XeHbl 3anexin rasda. [a3okoHOgHCaT 1 HEKOTOPOE
KOMMYeCTBO HEDTU Bblni OBHAPYXKEHBI B KOMMEKTOPax
FOPCKOrO BPEMEHM 1 B HEKOTOPbIX ARYIUX parioHax Ha
cesepe baccerHa. CoobLLAaeTCst TakKe O CKOMEHMSIX
HedbTV B Nopoaax BactoraHckom cBuTbI Ha I'YOKUHCKOM,
CesepHoM 1 KOXXHOM XapamnypcKyx MECTOPOXKAEHUAX
1 Ha MECTOPOXXAEHMN BepxHsa Hacenbka, a Takke B
nopoaax TroMeHCKoW cBUTbI Ha KOXKHOM XapamryCKoMm
MecTopoXXaeHn. Epmakos 1 Ckopoboratos (1984)
cynTaroT, YTo HageiM-T'lypckuin n INyp-TazoBckui panoHbl,
Mexay pexkamm Haapim 1 Tas, nepcnekT1BHbI O1s
pa3BeOKM FOPCKOro paspesa, XOTS aBTopb! NpeanonaratoT,
YTO CYLLECTBYIOT MEPCMNEKTVBLI OBHARYXKEHVA NMLLIb
MESIKUX N CPEOHMX ra30BbIX CKOMNEHWA. KONNEKTOpPbI
paHHEN 1 CpedHen topbl CHTAKOTCA BNaronpPUSTHbIMM
0111 0BHAPY>KEHWST CKOMMEHUIN ra30KoHaeH aTa, a
MO3OHEIOPCKIME KONNEKTOPbI — NIErkom HedTn.

EAGE

EUROPEAN
ASSOCIATION OF
GEOSCIENTISTS &
ENGINEERS

Y\

N

adHK'T

Epmakos 1 CkopoboraTtos (1984) Takxe cyuTatoT,
4TO Hambonee BEPOATHbIM BpeMeHeEM (hopMMPOBaHUS
Hed TN 1 rasa B IOPCKNX KOJIIEKTOPax Ha ceBepe
Oblnn HeokoM 1 anbb. OHM NpegnonaratoT, YTO
MoTEHLMAaN CKOMAEHUS YrNeBOAOPOAOB B IOPCKUX
NPOAYKTUBHbIX MiacTax rno3gHee 3Toro BpemeHu
3HAYUTENbHO COKPATUIICS B CBSA3U C YXyALUEHNEM
Ka4vecTBa KOJIIEKTOPOB BCeACcTBNE OceaaHns

1 yNnoTHeHnsa nopond. Bo3mMo)XXHOCTN MurpaLmm
Yr1eBOAOPOA0B 3HAYNTENBHO COKPATUINCh, U
Yrn1eBoaopodbl, ChoOpMMPOBAaBLLMECH MO3aHee
anbObCKOro apyca He CMOrv MUrpupoBaTth B 6onee
KPYMHble Pa3pO3HEHHbIE CKOMMEHNS, a OCTaIUCh
pacrnpocTpaHeHbl BO MHOMMX HEMPOMBbILLNIEHHbIX
CKOMNEHNsAX.

®domuH 1 ap. (2001), Ha OCHOBaHWUK KPYMHOro
NCcCcnefoBaHns 3aMepoB OTpaXkaTelbHOM CNOCOBHOCTH
BUTPUHUTA, CHATALOT, YTO IOPCKME MaTEPUHCKIME
nopogpl cesepa 3CH ocTaloTcs B rNaBHON 30He
HedTeobpasoBaHUA A0 ry6uHbl 4.0 KM.

B cnegnytouem Bbinycke xypHana ROGTEC mbl
PacCMOTPUM HeMTSAHYHO Fre0IOrMK0 METOBOMO
nepuopa.
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