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K BONpoCYy OCBOEHUS PECYPCHOIro NoTeHUmana gorpCcKoro
Komnnekca otnoxXxeHmn 3anagHon Cnbupwn

(HacTb 1 — reonors JOPCKOro KOMIIEKca)

Exploring the Resource Potential of the Pre-Jurassic
Sedimentary Complex in the West Siberia

(Part 1

leonorus OOKPCKOro KomMmrJiekca

PacnpocTpaHeHHOCTb B MUPEe MECTOPOXXOEHUN
B nopoaax doyHoamMmeHTa njatdopmMeHHbIX
obnacten

Mo Mepe pocTa U3YHEHHOCTU 1N YMEHBLLEHWS MPUPOCTOB
3anacoB B IOPCKO-MeNoBoM KoMmriekce Cesepa
3anagHown Crnbupu Bce 60/blee BHYMaHNE reosioros
NPUBEKAET U3y4eHNe NepCrneKkTUB HePTEra3oHOCHOCTH
OOIOPCKOro KoMmuekca nopof. B nutepatype
npuvBeaeHbl MHOMOYNCIEHHBIE MPUMEPDI MPOMBbILLIEHHOW
He(TEHOCHOCTN HETPAANUMOHHBIX OOBEKTOB B
TPELLMHOBATbIX MPaHUTOUOHbIX, & TaK »Xe KapboHaTHbIX
KonnekTopax pyHaaMmeHTa niatopMeHHbIX obnacTemn
[1,2,6,7,8].

Bcero B nopogax hyHaamMeHTa B M1pe OTKPbITO
0K0/10 500 MECTOPOXAEHNA YrNeBOOOPOO0B.
[lepBble NPOMBbILLIEHHbIE MPUTOKK HEDTU 1 ra3a u3
TPELUMHOBATbIX MPaHUTOB NoJlydeHbl B 1918 roay
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- Geology of the Pre-Jdurassic Complex)

Geology of the Pre-durassic Complex

The Global Abundance of the Fields Associated
with Platform Basement Rocks

As the level of knowledge about deposits in the Jurassic-
Cretaceous depositary complex in the Northwestern
Siberia grows, while the addition of reserves declines,
geologists turn more of their attention to the exploration
of potential oil and gas bearing capacity in the Pre-
Jurassic sedimentary complex. Various publications
provide a wide range of examples of commercial
petroleum bearing capacity of non-conventional targets
in fractured granitoid and carbonate reservoirs of the
basement rocks of platform regions. [1,2,6,7,8].

In total, an estimated 500 hydrocarbon fields have

been discovered in the basement rocks to date. The
first commercial inflow of oil and gas from the fractured
granites were obtained in the Panhandle-Hugoton field
(USA) in 1918. Later on, more deposits were discovered

www.rogtecmagazine.com




EXPLORATION H

Ha MecTopoXaeHUM [MaHxbeHa1-XbloroToH (CLLA).
Hanee nocnepoBann oTkpbITUS B BeHecyane, roe

Ha MecTopoxxaeHun Jla-lNac 3anexb Hed TV Obina
OTKpbITa B PasynIOTHEHHbIX METAMOPMOUYECKIX
nopopax u rpaHuTax, B KaHage (IMuc-Pusep), JInun
(Ayoxmnna-Hapyda), Erunte (PamagaH) v op. VIHTepec K
nepcnexkTneamM yHoaMeHTa 3aMETHO aKTVBU3UPOBASICH
nocne oTkpbITUs B 1988 rogy HeTaHOro
MecTopOXaeHnsa benbi Turp, Ha KOTOPOM 3aNexu
NPUYPOYEHbI K FPaHNTamM Me3030MCKOro yHaamMeHTa
Ha MOPCKOM Lenbde BoeTHama.

BakHbIM hakTOpOM, BbI3bIBAKOLLMM AOMNOJHUTENBHbIN
WMHTEPEC K NepcnekTreamM nopod dyHaaMeHTa,
ABNAETCA PEHOMEH ECTECTBEHHOIO BOCMOJIHEHMS
3arnacoB Ha paspabaTbiBaeMbIX MECTOPOXKOEHMSX 3a
CYET NoATOKA «HOBOW HEDTU» U3 KPUCTANTIMHECKOTO
dyHOaMeHTa N0 TEKTOHNYECKNM pasdsioMaM. ITOT

2 dekT BbIN 3adrkecrposaH B 90-x rogax npoLLioro
BEKA Ha NUCTOLLEHHbIX MECTOPOXXOEHUSAX HeuHn,
HaxoOgaLWWXcs 40 3Toro B akcnnyataumm 50 n 6onee
net. 30echb ObII0 OTMEYEHO SBNEHNE BOCCTAHOBIEHUS
HeTSHbIX 0EOVTOB B NOSIHOCTBLIO OOBOAHEHHbIX, paHee
npocTanBaroLLMX OOIFOe BPEMS CKBaxKMHaxX. BHavane
3TO CBA3bIBa/IM C HEAOOLEHEHHOCTBIO U3BIEKAEMbIX
3anacos, MbO C MUrpaLyen 0OCTaTouHOM HedTu,
BCNeOCTBME BO3OENCTBINA cun rpasutaumn. OgHako, K
Hadany 2000-X rofoB ABJieHre BOCTOJIHEHNSA 3arnacoB

in Venezuela, where oil occurrences were found in
uncompacted metamorphic rocks and granites of the La
Paz oil field, in Canada (Peace River), in Libya (Nafoora-
Augila), in Egypt (Ramadan) and some other places.
More intense interest to the prospects of basement
rocks was aroused after the White Tiger oil field was
discovered offshore of Vietnam in 1988, whose deposits
were associated with granites of the Mesozoic basement.

The phenomenon of the natural reserves being replaced
at developed fields, due to the inflow of “fresh oil” from
tectonic faults of the crystalline basement, has become
an important factor of additional interest to the prospect
of basement rocks. This effect was recorded in the ‘90s
of the past century in the depleted fields of the Chechnya
that had been developed for over 50 years. The effect
of the flow rates recovered in completely water-cut and
long-term idle wells was noticed here. At first, this was
explained either with underestimation of recoverable
reserves, or with migration of residual oil, caused by

the action of gravity. However, by early 2000s, this
phenomenon of the hydrocarbon (HC) reserves replaced
in operated deposits was largely noticed at all of the “old”
petroleumn provinces (the Volga-Ural petroleum province,
the North Caucasus petroleum province, etc), where fields
were operated from the 1940s-1950s onwards, and some
even earlier. The modern research established the facts
that oil fields, as a rule there exist oil-conducting channels

under oil fields, due to which the latter were formed. In the
course of field development, these channels may become
active and replenish those traps with new portions of
hydrocarbon fluids. It was proved (R.Muslimov and others,
2018) [5,9] that the essential role in the permanent “feeding”
of sedimentary cover ail fields is played with the crystalline
basement which provides the transition of HC from the
subsurface along its transcurrent faults into any sort of
traps. It was noted that the feeding processes are typical
for, first of all, major developed fields, and super giant fields
may count tens of such feeding zones. The significance of
such processes is considerably lower at small and medium-
size fields [9].

yrnesogoponos (YB) B akcnnyatMpyeMbIx 3anexax
Obl10 OTMEYEHO MPaKTNYECKM BO BCEX «CTapbIX»
HebTerazaoHOCHbIX NPOBUHLMSX (Bonro-Ypanbckon,
Cesepo-KaBkasckon 1 ap.), roe MeCTOPOXAEHNS
3KCNNyaTMpOoBaNnCh, HaumMHasa ¢ 40-50-x n 6onee
paHHnX rogoB. COBPEMEHHBIMW NCCNEA0BaHNSMM
YCTaHOBJIEHO, YTO Mo, HEPTAHLIMM MECTOPOXAEHNSMM,
Kak MpaBuo, UMeTC HeTENPOBOASLLME KaHaSbI,
3a CYeT KOTOpbIX OHM 0bpasoBannck. B npouecce
pa3paboTKN MECTOPOXKAEHU 3TU KaHaslbl MOTyT
aKTUBWN3NPOBATLCS M MOMOJIHATL JIOBYLLIKM HOBbIMU
nopuMsMm yrneesoaopoaHbiX ditonaos. beino
nokazaHo (Mycnunmos P.X. v gp., 2018 r.) [5,9], 4T0
ONPeaenstoLLy0 POJib B MOCTOAHHOM «MOOMUTKE>
HeMTAHBIX MECTOPOXKAEHNA OC3A0HHOI0 Yexa nrpaet
KpucTannnyeckun oyHgameHT, obecnednsas TPaH3uT
YB 13 Heap 3emnn 4epes CekyLme ero pasfiombl B
NOBYLLKM pasnn4Horo tuna. OTMeYeHo. YTO NpOoLIECCHI
NOOMUTKN XapakTepHbl, B MEPBYO odepeb, As
KPYMHbIX pa3pabaTtbiBaeMbIX MECTOPOXOEHWN, a

Ha cynepruraHTax 30Hbl MOAMUTKA MOXKHO CUMTATb
OecsaTkaMmn. Ha Menkmx n cpegHmMx MeCTOPOXAEHNSAX
3HAYMMOCTb 3TUX NPOLECCOB CYLLECTBEHHO HIKE [9].

The materials of drilling the superdeep Tyumenskaya
SG-6 and Yen-Yakhinskaya SG-7 wells made it possible
to more optimistically reason the possibility of oil
generation in Paleozoic formations. The examination of
core samples, selected from the Paleozoic deposits,
revealed the presence of oil-and-gas source rocks which
were referred by researchers to be highly productive oil-
and-gas thicknesses. The conducted research revealed
an intensive migration of hydrocarbon fluids across

the entire area of a well column, including the effusive
3HaunTebHO 6onee ONTUMUCTUYHO CyauTb O complex of Paleozoic rocks [11].
BO3MO>XHOCTW reHepaLmn Hed TV Naneo30ACKIMM
obpazoBaHVsMM MO3BOINIMN MaTepuanbl BypeHus
CBEPXITYOOKMX CKB2XKUH TtomeHckom CI-6 n Ex-

Taking into account all of the above-mentioned facts, it
becomes evident that, with the availability of traps in the
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Cxema npvipogHoro peaepsyapa B hyHAaMeHTe MecTopoxaeHus Benbin Turp
The sketch map of the natural reservoir in the basement of the White Tiger field

1 — KpucTannyeckne nopoAbl GyHAAMEHTa; 2- pa3noMbl hyHAAMEHTa; 3 — HedpTeHachILLEeHNS NPUPOJHOro pe3epsyapa;
4 — NnprpasnoMHble 30HbI NMOBbILIEHHON HedTeHackILLEHHOCTY; 5 — 30Ha TBepAbIX HaTLAOB; 6 — HanpaseHe BOOO-
HehTEHOCHOMO MMrPaLMOHHOrO NOToKa
1 — crystalline basement rocks; 2 — basement faults; 3 — oil saturation of the natural reservoir; 4 — fault zone; 5 — zone of hard
naftides; 6 — water/oil migration flow direction

Puc. 1: Cxema npvpoaHoro pesepyapa MectopoxaeHns Benoii Turp (BHTHW ¢ nobasneHnsamm asTopos)
Fig.1: The sketch map of the White Tiger field’s natural reservoir (All-Russian Geological Development and Research Institute, with additions by

the authors)

AxmnHckonm ClI-7. iccnegoBaHus 06pa3LoB KepHa,
OTOBPAaHHbIX N3 MaNIEO30NCKNX OTJIOXKEHUI, NoKasanm
HanM4re B HMX HedpTerazoMaTEPUHCKMX MOPOL, KOTOpPbIE
OTHECEHbI UCC1eA0BaTENAMN K BbICOKOMPOAYKTUBHbBIM
HedTerazonpoayKTBHbIM ToWaMm. [NpoBeaeHHbIMIN
MCCeOOBaHVSIMI YCTAHOBSIEHA TaK XXe MHTEHCUBHAs
MUrpaLmvs yrineBogopoaHbIX IOMAOB Mo BCEMY
paspesy CKBaXKMHbI, BKIOYasd 3 (y3nBHbIN KOMMIEKC
naneosonckmx nopop, [11].

C y4eTOM HasdBaHHbIX (DAKTOB ABNAETCA OUYEBUAHBIM,
YTO NPV HAINYMM B oyHOAMEHTE U KOPEe BbIBETPUBAHNS
JIOBYLLIEK C TPELLUMHHBIMM U MHBIM KOJIIIEKTOPaMM, OHI
OyOyT B MNepBYyIo oYepedb 3arnonHATLCS YrieBOA0POaAMMN
MyTeM UX BEPTUKATbHON MUrpaLK Mo pasiomam,
CEKYLLIM KPUCTAINYECKNI (hyHOAMEHT 1 NaTepaslbHOM
MUMPALIAM 13 MPUMbIKAOLLIVX MOPOL, OCAA0UHOMO Yexsia.

B kadecTBe nnntocTpaumm ckazaHHOMY 30eCb
npuBeOeH reosIOrMHECKNA Paspes Mo MECTOPROXAEHWIO
Benein Turp (Prc.1), a Takxke pacnpeneneHne nopon,
dyHOaMeHTa ¢ pasnnyHbIMn ceoncTBamu (Prc.2).

Takym 06pasom, AOCTATOHHO KPYMHbIE MPOMbILLMIEHHbIE
3anexun HedTK 1 ra3a B MarMaTu4eckyx n
MeTamMopdUYeECKX nopoaax pyHaamMmeHTa OTKPbIThbI
MPAKTUYECKM Ha BCEX KOHTUHEHTaXxX 1 B akBaToOpui

16 | ROGTEC

fractured or other type reservoirs, they would first of all
be filled with hydrocarbons by way of their migration along
the crystalline basement transcurrent faults, and by lateral
migration from the adjacent sedimentary sheath rocks.

To illustrate the above said, we present a geologic cross-
section of the White Tiger field here (Fig.1), as well as the
spread of the basement rocks with various properties
(Fig.2).

Thus, significantly major commercial deposits of oil and
gas in the magmatic and metamorphic basement rocks
have been largely discovered in all of the continents and
in the offshore areas of the World Ocean, and they are
associated with deep-seated faults providing, as multiple
geological field data shows, the vertical HC migration.
However, in spite of the discovery of significantly major
fields, the searches for the basement HC deposits have
been conducted in limited scopes. It is conditioned

by the geological complexity and insufficient level of
knowledge of the target. For instance, the nature of
sorptive capacity of the basement rocks and their
permeability is not yet completely clear, there is as

of yet no available methodology of determining a
reservoir quality, and there are many problems related
to substantiation of technology for their optimal
development.

www.rogtecmagazine.com
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Yxe 6onee 60 net Jkkenb ABNSETCA MWPOBbIM NTMAEPOM B MNOCTaBKe

BbICOKONPON3BOAUTEITbHbBIX TMAPaBINYeCKnX Kntoyeit. JKKenb

npeanaraet pa3H006pa3Hble MoJenu rmapaBnnyecknx Knoveit ana

pa50Tb| c 6ypV|ﬂbe|MV|, OGCaﬂHblMM W HaCOCHO-KOMMNPECCOPHbIMK

pr63MV|, rmapaBnnyeckmne CTornopHble yCTp0|7ICTBa 1 CUNoBble

rmapaBnnyeckne CTaHuuun. npeﬂ,ﬂaraeTCﬂ BHUMAHMIO MOJHbINA

MofenbHbIl PsA TUAPaBINYECKIX KMKouelt Ans paboTsl ¢ TpyGamu ot

2-1/16 (52,4 mm) o 36 groitmoB (914,4 MM) M KPYTALLMM MOMEHTOM Explorer |1 - KomnbloTepuaupoBaHHas cuctema Pa3Ho06pasHble Tl
Ao 135900 thyTo-chyHTOB (183035 HM) ANst cCambix BOCTPEBGOBAHHBIX  yorponst 1 perueTpaLyi KpyTALLETo MOMeHTa BKTaAbIWei Ans
ycnosuu Ha cyLle 1 Ha Mope. CKOPOCTY BpaLLeHUs KaXgoro npumMeHeHus

B yem BaLua ocHoBHasi npobrema ¢ TpyGHbIM COeaMHEHNEM?
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MupoBOro okeaHa 1 CBA3aHb!
OHW C rNYyBUHHBIMK PasfomMamu,
obecne4yrBaloLLMMK, Kak
nokasbIBaKT reosioro- 00 1O s
MPOMbIC/IOBbIE AaHHbIE MO pnst o
MHOMM MECTOPOXAEHVISIM,
BEPTMKabHYO Murpauuio YB.

« AN

AR0D
OpHako, HeCMOTps Ha
OTKPbITUE O0CTAaTO4YHO
KPYMHbIX MECTOPOXAEHNN,
LenieHanpaBEHHbIE MOVCKU
3anexen YB B (hyHaameHTe
BEeOyTCS B OrpaHMYeHHbIX
obbemax. ObycnoBneHoO

3TO reonIornyecKom
CNOXXHOCTbIO U HEOOCTATOYHOMN
N3Y4YEeHHOCTbIO 06bekTa. Tak
He scHa [0 KOHLa npupoaa
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EMKOCTW 1 MPOHULLAEMOCTU
nopoa dpyHoamMeHTa, HeT
OBLLENPU3HAHHON METOAMKN
BblAe1eHNS KOMIEKTOPOB,
MHOro Npobnem ¢
0B0CHOBaHMEM TEXHOIOMUM UX
onTUManbHOW pa3paboTKu.
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npuToKamu HecT

MnoTHbIe pa3HocTy Nopop, yHaaMeHTa
Basement rock compact varieties

PasynnoTHeHHble NOpoAb! hyHAAMEHTa C PEAKUMM

Uncompacted basement rock with rare oil inflows

MpeobpazoBaHHble NopoAkl hyHAAMEHTa C peaKMMM NpUToKaMn HedTn
Reworked basement rocks with rare oil inflows

YcnoeHble 0603HayeHus - Legend

MoBepxHOCTL (hyHAaMeHTa
Basement surface

brd
==]

OcapfoyHble Nopoab!
Sedimentary rocks

B nocnegHue rogpl Bce
6oblle nccnegoBartenemn
OTXOOUT OT KOHLEMNLUMN
MOSIHOrO OTPULAHMS
HehTera3zonepCcnekTMBHOCTU NOpo4 yHAaMeHTa, BBUAY
BbICOKOW CTEMEHN Npeobpas3oBaHus KPUCTaINNYECKIX,
MarMaTU4eCKNX 1 MeTamopuieckmx nopod. Kak
oTMedaeT 3.H0.Xanmmos [1], cCOBpeMeHHasa KOHUEeNUWs
TEKTOHWKM NNTOCHEPHBIX MANUT, OOCTVXKEHNS

Teopun reognHaMmnKm gehopmMaLi ropHbIX Mopomq,
NO3BONSAIOT paccMaTprBaTb NOPOObI PyHOAAMEHTA Kak
HETPAAMLMOHHBIA BUA NOPO4-KOIEKTOPOB, C KOTOPbIMA
MOXXET ObITb CBA3aH OrPOMHbIN YrNeBOAOPOOHbIN
noteHypan.

AH., 2011r.)

PacnpocTtpaHeHue MecTtopoXXaeHum HedoTr u
rasa B OOIOPCKOM Komrsiekce 3anagHon Cmnbumpu
PaccmoTpuM ganee nepcrneKTyBbl Mopom, A0PCKOro
Komniekca 3anagHo-Cnbnpckoro 6accemnHa,
BKJTHOYAIOLLIErO KPOME Naie030MCKUX 0bpas3oBaHui

Tak »Xe Nnopombl Tpmaca 1 Kopbl BbIBETPYBAHNSA,
npeacTaBnsaoLLEro cobow, Ha Hall B3rnsd, €AUHYHO
rmppogHaMN4eCKyto CUCTEMY.

3a BpemMs reos1orM4eckoro n3yyeHus B 3anagHom
Cwnbvpm (B npegenax Yp®dPO) B OOOPCKOM KOMMIEKCE
y>Ke BbIgBIEHO 60s1ee 90 3anexen Ha bonee vem 30
MECTOPOXXOEHUSX C Mre0NTIONMYECKMMN 3anacamMu Hedh T
okoJ1o 200 MH.T, HaKoMnIeHHas obbl4a cocTaBnaeT
OKOJ10 15 MJH.T.

18| ROGTEC

Puc. 2: Cxema pacnpenenerusi nopof oyHaameHTa MectopoxxaeHnst benbin Turp (OMUTpUEBCKIIA

Pic 2: The sketch map of the distribution of basement rocks of the White Tiger field (A.N.Dmitrievsky, 2011)

Over the last years, more researchers have been giving

up the concept of full negation of the potential oil and gas
bearing capacity of basement rocks due to high degree of
transformations taking place in the crystalline, magmatic
and metamorphic rock. As E.Yu.Khalimov notes [1], the
modern lithosphere plate tectonics concept, the subsurface
rock deformation dynamics make it possible to consider
the basement rocks as non-conventional type of container
rocks which may promise a great hydrocarbon potential.

Distribution of the HC Deposits in the Pre-
Jurassic Complex of Rocks in West Siberia

Let’s consider the prospects of the Pre-durassic complex
of the West Siberian Basin, including, aside from the
Paleozoic formation, the Triassic rocks and the crust

of weathering, which, to our mind, represent a unified
hydrodynamic system.

For that time as geologic surveys were conducted in the
West Siberia (within the boundaries of the Urals Federal
District), over 90 deposits of more than 30 fields have
been discovered in the Pre-durassic complex, with oil in-
place reserves amounting to 200 MMT, with the cumulative
production making up to 15 MMT.

The productive and perspective traps discovered in the
scope of the Pre-durassic complex of the West Siberia are

www.rogtecmagazine.com
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BeisiBneHHble B 06beMe LOIOPCKOro KOMieKca
3anagHon Crnbupu NPOayKTVBHbIE M MEPCNEKTVBHbIE
JIOBYLLKM pa3fenstoTcs Ha Tpu Tuna 06 bexkToB.
[MepBbIn TMN - NOKa/IbHbIE NOOHATVA B 06/1aCTU
Pa3BUTUS 0CaO0YHbIX OT/IOXKEHWI TpMaca, HEKOTOpbIe
ncenenoBaTenn MHTEPNpPeTUPYIOT X Kak 6a3asibHble
FOPU30HTbI HYXKHEN topbl. BTOpOM TUM - CTPYKTYpPHO-
cTpaTnrpadnyeckre NOBYLLKM B 30HAX BbIK/INHBAHNS
TPUAacOoBbIX TOJIL, Ha BbICTyNax pyHaameHTa. TpeTun

— JTOBYLLKN B 9PO3UOHHO-TEKTOHUHECKNX BbICTYMax
dhyHOaMeHTa (Kopbl BbIBETPVBaHWS). ITOT TN Hanbonee
NepCrneKTUBEH Ha OTKPbITE MPOMbILLNEHHbIX CKOMNEHWI
YyrNeBoJopPOOHOIO ChiPbS, Tak Kak acCoUMMPYETCS C
NPUNOAHATEIMY 610KaMK yHAAMEHTa, JIOBYLLKM UMEIOT
rMOPOANHAMNYECKYHO CBSA3b C MOPU30HTaMM TPMACOBOIO
N HXKHEIOPCKOIrO KOMIMJIEKCOB.

V13yyeHne Bonpoca hopMnpOBaHNS 3anexxen B
OE3NHTErPUPOBAaHHBIX MOPOAaX AOME3030MCKOr0
OCHOBaHWNA CEroHsa ABASETCS akTyaslbHOW 3adaqen,
Tak Kak 3a5exxu nogobHoro Tmna aBistoTCs, No CyTu,
€OMHCTBEHHbLIM PE3EPBOM NTOKaJIN3aLUNN 601bLLOro
obbemMa 3anacoB B panioHax C BbICOKOW CTEMEHbLIO
reosI0rM4eCcKon N3y4YeHHOCTU.

3anexu YB B AOIOPCKOM KOMMIEKCE MOPOL, BbISBEHbI
NpPakTUYECKM NO BCen TeppuTopun 3anagHo-Crnbrnpckon
npoBuHLMK (Puc.3).

Tak, B bepe3oBCckOM paiioHe, B 30HE NpuaeraHus
KapBOHaTHbIX MECHYAHNKOB Fra30HOCHOM BOMYIKMHCKOM
CBUTbI BEPXHEW tOPbI K AE3VMHTEMPUPOBaHHBIM MOPOAAM
Mo rpaH1UTam 1 rpaHUTo-rHercamMm chopMMpPOBaTNCH
3a/1exu rasa.

B LLlanmckom parioHe, Takke B 30HaX

npuneraHnst HETEHOCHOW BOTYTKMHCKOW CBUTbI K
OE3VHTEMPUPOBAHHBIM METAMOPMUHECKUM 1 MHTPY3MBHbBIM
nopoaam, ChopMMPOBATUCE 3aUTEXM HEDTU.

Ha Tepputopum ToMckon 06/1aCTV B AE3VHTEMPUPOBAHHBIX
KapboHaTHbIX MOpOoAax CPeAHEro Naneo3os B 30HaxX
npuneraHnst HETEHOCHBIX OT/IOXXEHUIA HYXKHEN tOPbl
OTKPbITbI MPOMBILLIEHHBIE 32N1EXM HEDTU, B TOM YMCSIE U
KpynHble (KannHoBoe, ApUnHCKOe, YpMaHckoe, PedHoe,
OcTaHurHckoe, Cesepo-OcTaHnHCKoe 1 ap.). OTKpbITa
3aneXXb HEDTU B CEPNEHTUHN3NPOBAHHbIX YSbTpadasutax
Ha PecTvBanbHOM MIOLLAAN.

B LLnpoTHOM [MNprobbe OTKPbIThbI 3aN1eXXmn HedhTH B
30HE Oe3uHTErpaummn kapboHaTHbIX Mopof Ha Cesepo-
BapberaHckown nnowaam 1 B 30HE BbiLLENAYMBaHVIS

3 hy3mBHbIX MOPOA Tpraca - Ha POrOXXHNKOBCKOM
naowaau.

Ha NnonyocTpoBe Avan OTKPbITO KPYNHOE ra3oKoHaeHCaTtHoe

MECTOPOXAEHVE B 30HE BbllLelauMBaHNs KapboHaTHbIX
nopoa Ha HoBonopTOBCKOM NaoLlaaun.

20 [ ROGTEC

# EFACHONFEN MW
EFaR

HaRohpriaecead®
LEL-T YT

L MEERU R
T
T

Cansenpa _
kgl AMANC HEREUEME
ABTOHOMHWE
DEPFE
S T ERAN AR
Y E

F e
FAIBRCEEE
PO

\ AL nmEaEy

F ansnkhn
!‘ S oimamta ugy:uciu
y "“—*" g ARTOMGMHEN

S Mawmee H.l.-KdHL-.

LTI
LTIy

[GNFER

EREFARARELAN
EEASETE

Esatapesdyps
0 smEaan
REAETE

KAIANCTAM

Puc. 3: PacnpocTpaHeHne 3anexxen YB B [OIOPCKOM KOMMIEKCE
nopog 3anagHon Crbupu

Pic 3: Spread of the HC deposits in the Pre-Jurassic complex of rocks
in West Siberia

divided into three types of targets. The first type includes
the local elevations in the area of sedimentary deposits
developing in the Triassic layer; some researchers interpret
them as the basal levels of the Lower Jurassic period.

The second type includes the structural and stratigraphic
traps in the areas where Triassic thicknesses feather onto
the basement highs. The third type is featured with traps
located in the erosion and tectonic highs of the basement
(the crust of weathering). This one is most perspective for
discovery of commercial accumulations of hydrocarbon

raw materials, as it is associated with the elevated blocks of
basement, with the traps having hydrodynamic association
with the horizons of Triassic and Lower Jurassic complexes.

The study of the issue of the deposits formed in the
disintegrated rocks of the pre-Mesozoic basement is an actual
task for today, as the deposits of this kind are, in essence, the
only reserve for localization of large volumes of reserves in the
areas with a high degree of geological exploration.

The HC deposits of the Pre-Jurassic complex of rocks
have been largely discovered across the whole area of
the West Siberian province (Fig.3).
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EXPLORATION H

iccnenoBaHust KOp BbIBETPMBAS (30H Ae3nHTerpaumm)
Nno pasainyHbIM TUNam NMopoL NoKasaau, YTO OCHOBHbLIMW
dakTopamm nx 06pazoBaHMs ABASIOTCA XUMUHECKNE U
hursmyeckmre npouecchl. OHM NPYBOOAT K 06pa30BaHNIO
KaBepH, TPELIMH, MOPOBOro NPOCTPaHCTBa, T.€.
NPONCXOONT MPOLECC PA3MIOXKEHUS NEPBNYHOM
CTPYKTYPbI MOPO4, 1 VX BbilLENaqymBaHmeE.

[Nopoabl 4OME3030MCKOr0 OCHOBaHWS B
NpeaMe30301CK1e 3MoXu NoaABEPrINCh
NPOAO/PKUTENBHBIM MO BPEMEHM MPOLIECCaM
rmnepreHesa. B 3HaunTensHoOm Mepe Ha hopMmnpoBaHme
TUMa KOMIEKTOPA OKasav BNSHNE TakKe ryOuHHbIE
TEKTOHWNYECKME MPOLECCHI, MPUBOAMBLLME KaK K CXXaTUIO
NMOPOBOIro NMPOCTPAHCTBA, Tak N K ero YBeIMYEHUHO.

Mo pasnuMyHbIM NopoAamM AOME3030MCKOr0O OCHOBaHNS
no Martepvanam KepHa HabrogaeTcsa opMmMpoBaHne
Mo VHTPY3VBHbLIM 1 3dY3MBHbLIM NOpogam KUCNIOro
cocTaBa MopOBOro U TRELLUMHHOIO KOMJIEKTOPA,
0BYCNOBNEHHOrO BbILLENAYMBAHNEM MOJIEBLIX LUMATOB
1 Opyrx MUHepasnoB. 1o kapboHaTHbIM NopoAam
pPa3BMBAETCHA MHTEHCUBHOE KapCTOObpa3oBaHue u
Pa3BUTME KABEPH, TPELLWH, a TakXKe 3anofIHEHNE
KapcTa KpeMHUCTOW Bpekumen. 1o OCHOBHbIM
MUHOaekaMeHHbIM 3ddy3nBam (basanbTam)
HabOaTCA NPOLECCHI Kak rapoTePMasIbHOMO
3aMelLLeHNs X KapOOHaTHBIM MaTeprasiom, Tak U
BbILLENAYMBAHNSA MUHOAVH, YTO MPUBOAUT K CO3OaHUIO
KapKacHOro NopoBoro koanexkropa [1].

AHaIN3 reosIorMyeckoro CTPOEHNS OTKPbITLIX 3a1eXel
NO3BOJISIET cOenaTb CneaytoLLe BbiBOObI: 3a/1eXN
POPMUPYIOTCS B 3PO3NOHHO-TEKTOHNYECKMX BbICTYNax;
KONIEKTOPOM ABSISHOTCS Ae3UHTErPUPOBaHHbIe
NopPOabl AOME3030MCKOr0 OCHOBAHNS; TUM 3a1exeit
CTPaTUrpatUHECKNIA; 3a1eXKN IKPaHUPYIOTCS
TOJSILAMU N3 aprUISIUTOB U asIeBPOJIUTOB OPCKOIroO
BO3pacTa, KOTOpbIe C YrI0BbIM U CTPATUrPaUYECKNM
Hecornacuem saneraioT Ha NOPOAAX-KOMIEKTOpax
SPO3NOHHO-TEKTOHNYECKMX BbICTYMOB; 3a/1€XKN B
SPO3NOHHO-TEKTOHNYECKMX BbICTYNax (hopMUPYOTCS B
30HaX NMPWIEraHNs NepcrneKTUBHbLIX Ha YrieBoaopoab!
OTJIOXKEHUI tOPbI; OTKPbLITbIE CKOMEHWs! YreBOA0POA0B
B 9PO3NOHHO-TEKTOHNYECKIMX BbICTYMax PacronoeHsbl
B Mpenenax pacnpoCTPaHEHNst OPCKMX OT/OXKEHWI,
NePCNeKTUBHBIX HA He(Tb 1 ras.

OTMETUM, YTO BOMBLLUMHCTBO 3a/1EXXEN BbISBIEHO B
KOpax BbIBETPVBAHUS BEPXHEW 4acTh pyHOaMEHTa.
OTa YacTb paspesa 13ydeHa B HaMbosIbLUeN CTENEHN,
T.K. MOUCKOBO-OLIEHOYHbIE CKBaXKVHbI BCKPbIBAKOT
hbyHOAMEHT, Kak NpaBuio, Ha NepBble OECATKN METPOB
1N UCMbITLIBAOTCS B 3TOM MHTEPBasie TOJIbKO Mpu
HaNNYMN NPSAMBIX MPU3HAKOB HEPTEHOCHOCTU. Hxe
3asieraroLime nopoabl BypeHneM NPakTUHECKN He
N3YYeHbl U CYOUTb O UX XapakKTEPUCTUKAX MOXHO JNLLb
Mo OaHHbIM CENCMOPA3BELKN N OPYrUX reoPU3NHECKIMX
METOO0B.
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For instance, gas deposits were discovered in
Berezovsky district, which were formed in the area of
the adnation of carbonate-rich sandstones of the Upper
Jurassic Vogulkin Suite to the disintegrated rocks of
granites and granite-gneisses.

In the Shaimsky district, in the zones of the adnation of
the Vogulkin Suite to disintegrated metamorphic and
intrusive rocks, oil deposits were formed.

Commercial oil reserves were discovered in the territory
of Tomsk region, in the disintegrated carbonate rocks of
the Middle Paleozoic period, in the areas of adnation of
the Lower Jurassic oil bearing deposits, including major
fields (Kalinovoye, Archinskoye, Urmanskoye, Rechnoye,
Ostankinskoye, Severo-Ostankinskoye and some others).
An oil deposit was also discovered in serpentized
ultrabasites in the Festivalnaya area.

Oil deposits were discovered in the Ob River region,
in the zone of disintegrated carbonate rocks of the
Severo-Varyeganskaya area, and in the bleached
zone with effusive rocks of the Triassic period, in the
Rogozhnikovskaya area.

A major gas condensate field was discovered in the
Yamal Peninsula, in the bleached zone of carbonate
rocks of the Novoportovskaya area.

Exploration of the weathering crust (the disintegration
zones), involving many types of rocks, revealed that the
chemical and physical processes have been the major
factors in determining their formation. They result in the
formation of cavities, fractures, porous space, i.e. the
processes of the primary rock structure destruction and
bleaching both take place there.

The rocks of the Pre-Mesozoic basement underwent the
durative processes of hypergenesis. To a considerable
extent, hypogene tectonic processes took effect on the
formation of this type of reservoir, which lead to both the
compression of porous space and its expansion. As for
the various rocks of the Pre-Mesozoic basement, the
formation of a porous and fractured reservoir by intrusive
and effusive felsic rocks is observed, according to core
sampling, which is predetermined by desalination of
feldspars and some other minerals.

As for carbonate rocks, intensive karstification and
cavern development takes place there, as well as

the filling of sinkholes with cherty breccias. As for
amygdaloidal volcanic rocks (basalts), processes of both
their hydrothermal replacement with carbonate materials,
and desalination of amygdales are observed there, which
results in the creation of a framework porous reservoir [1].

The analysis of the geologic structure of the discovered
deposits makes it possible to draw the following
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B PA3BE[KA

Kputepun nouncka sanexeun HedoTn 1 rasa B

nopogax coyHpameHTa

Ha ocHoBe aHanm3a reoIormyecKmx yCnoBuin 3asieraHms

BbISIBJIEHHBIX B MUPE 3a/iexxent HepTh B (oyHOaMEHTE,

B TOM 4KMCIe U 0CafoYHbIX BaccernHax BeeTHama,

BblE/1EHbI CNEAYIOLIME MOVCKOBbIE KPUTEPUM

HedTeHOCHOCTW [7]:

® pasBuUTVE PUDTOBBIX 30H B PYHOAMEHTE;

® OIOKOBOE CTPOEHME (DYHOAMEHTE;

® HaM4Me pas3pbiBHBIX HAPYLLEHNIA U CBA3AHHbIX C HAMM
30H pasynaoTHEHUS Nopon dyHOAMEHTa;

® Hanmume permoHasbHbIX (OIOVA0YNOPOB.,
NepeKpPbIBaOLLMX NOPOAbl DYyHAAMEHTA;

® Ha/MdMe 3a1exXel B 0Ca04HOM YeXSIe, Kak MpuaHak
obLLen HethTerazaoHOCHOCTY TeppPUTOPUN;

® HEOTEKTOHMYECKAs aKTUBHOCTb TEPPUTOPUM
bacceinHa.

OueBWOHO, YTO UMEHHO MPW HAMYMM Ha3BaHHbIX
MPW3HAKOB NIOBYLLIKM, BblAeNSEMbIE MO AaHHbIM
cencmopassenku, byayT HedpTera3oHOCHbI C
HanbOIbLLEN BEPOSTHOCTBIO.

BbloeneHne nepcnekTUBHbIX JIOBYLLIEK B
gotopckom Komniekce Cesepa 3anapgHow
Cnbupun no paHHbIM CeMcMopa3BenKun

[anee nokasaHbl NPUMEPbI BblOENEHNSA NEPCNEKTUBHbIX
JIOBYLLEK Pa3JIN4YHbIX TUMOB B OOKOPCKOM KOMIJIEKCE
nopo Ha passin4yHbIX naowagsax FOrO-BOCTOYHOM YacTu
Myp-Tasosckon HIO. dopckmne nopoasbl BCKPbIThI
30eCb B HEMHOINX CKBa>XXMHaX.

B ckBaxkmHe HOTbipManbckas 15 Bekpbito 250

M [AOKOPCKUX OTNIOXEHWIN, OHW NPeaCcTaBAEHbI
ANcnoumpoBaHHbIMK (yribl HakoHa cnoes 60-90°)
TEPPUrEHHO-KaPOOHATHEIMM MOPOAAMM HXKHEO
KapboHa C NPOCIOAMN BYJIKAHOMEHHbIX MOPOL,
OCHOBHOrO cOoCTaBa. B opraHoreHHbIX U3BeCTHAKax
BCTpeYaeTcs yrneuumpoBaHHbIn O1UTyM. B ckBaxkmHe
CeBepo-TonbknHekas 304 BCKpbITbl MOPUPOBUOHbIE
6azanbTbl, YCIOBHO OATUPYEMbIE BEHM-
paHHenaneo30ncKM Bo3pacToM /boukapés, 1995/.
30eCb Mo ra3oBOMY KapoTaxKy B KOPE BbIBETPVIBAHNS
BblefIeH NEepPCrneKTVBHbIN 0OBLEKT B MHTEpBasne 3795-
3818 m.

Ha BpeMeHHbIX CeNCMNYECKUX paspe3ax OOPCKUM
cencmokommnekc (CCK1) B KpoBe orpaHmnydeH

Or A, xapaKTepU3YOLLEMCH PE3KNM N3MEHEHNEM
OMHAMUYECKOW BbIpa3nUTeNbHOCTM MO MoLaan, a
NMEHHO - 60s51ee YBEPEHHOM ee NPOC/eXMBaHNN B
30HaxX OTHOCUTESIbHOrO MOrpy»XeHus penbeda, n
MeHee YBEPEHHOM Ha NMPUNOAHSATLIX ydacTkax, rae

OB A ocnoXHeHa paspbiBamMy OCEN CUH(A3HOCTU U
nHTepdepeHumen (Prc.4). BHyTpr gaHHOro KOMMnekca
B MOrPY>XeHHbIX 30HaX BblOeNsatoTCA BraayHbl,
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conclusions: the deposits are formed in the erosion of
tectonic highs; disintegrated rocks of the pre-Mesozoic
basement serve as a reservoir; the type of deposits

is stratigraphic; the deposits are screened with the
thicknesses of argillites and aleurolites of Jurassic age
which rest with angular and stratigraphic unconformity on
reservoir rocks of the erosion tectonic highs; the deposits
in the erosion tectonic highs are formed in the area of
adnation of the potentially hydrocarbon-bearing Jurassic
deposits; the discovered accumulations of hydrocarbons in
the erosion tectonic highs are located within the outreach of
the potentially oil-and-gas-bearing Jurassic deposits.

We should note that most of the deposits were
discovered in the weathering crust in the of the top
part of the basement. This part of the section has been
explored more than others, since the prospecting wells,
as a rule penetrate a basement for the first scores of
meters, and then testing goes on within that single
interval, in case the direct signs of oil bearing capacity
exist there. The underlaying rocks were not largely
explored by drilling, and one could talk about their
properties only after their seismic survey data or the
results of other geophysical techniques are obtained.

The Criteria of Prospecting Oil and Gas Deposits

in Basement Rocks

Based on the analysis of the geological settings of the

basement deposits of oil discovered worldwide, including

the sedimentation basins of Vietham, the following

criteria for prospecting oil bearing capacity have been

singled out [7]:

e development of rift zones in a basement;

e basement block structure;

e presence of faults and the basement rock
decompression zones, associated with them;

e presence of regional fluid seal rocks capping the
basement rocks;

e presence of deposits in sedimentary sheath, as a sign
of general oil and gas bearing capacity of the area;

e neotectonic activity of the basin area.

It is obvious that exactly due to the presence of the
above mentioned signs , the traps, detected according
to the seismic survey data, shall be most likely capable of
oil and gas bearing there.

Potential Petroleum Bearing Traps in the Pre-
Jurassic Complex of the North-Western Siberia,
According to Seismic Survey Data

Hereafter, examples are given with potential petroleum
bearing traps of various types, delineated in the Pre-
Jurassic rock complexes in the various areas of the
South-Eastern part of the Pur-Tazovsky petroleum
bearing region.
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EXPLORATION H

Puc. 4: BonHoBas kapTyHa B AOOPCKOM VMHTEPBasIe pa3pesa
Pic 4: Wave pattern in the pre-Jurassic cross section interval

Puc. 5: BonHoBas kapTnHa B AOIOPCKOM MHTEpPBase padpesa
Pic 5: Wave pattern in the pre-Jurassic cross section interval

KOTOPbIE MO TUMY PUCYHKA CENCMNYECKOM 3anmcu,
BEPOATHO, 3aro IHEHb! C/IOUCTLIMU TEPPUMEHHBIMM
OTNIOXEHNAMU TPUacoBoro Bospacta. OTIOXKEHWS,
3anoNHALLME BNaauHbl, Ha CeCMUYECKMX paspesax
XapaKTepusyoTCs AUHAMUYECKI BbIPaXKEHHbLIMU,

MPOTSPKEHHBIMM CyOropU30OHTaUTbHBIMI OTRAKEHUSIMIA.

C TOYKN 3peHUst NepcrnekTuB HepTerasaoHOCHOCTY
[JOKPCKOro KOMMIEKCa, NMOUCKOBbIA MHTEPEC MOryT
npencTaBnaTb 3PO3MOHHO-TEKTOHNYECKNE BbICTYMbI
JE3NHTEerpuMpoBaHHbIX JOIOPCKMX MOpoMd, a Takke

www.rogtecmagazine.com

50 meters of pre-Jurassic deposits were
tapped in the well Yutyrmalskaya # 15;
they are represented with dislocated
(angle of rock sheets varies from 60° to
90°) terrigenous-carbonate rocks of the
Missisippian period with interlayers of
igneous mafic rocks. Corbanaceous pitch
can be found in oranogenic limestones.
Subporphyritic basalts were tapped in
the Severo-Tolkinskaya well # 304 which
have been conventionally dated with

the Vendian-Early Paleozoic period /
Bochkarev, 1995/. A potential petroleum
bearing target was delineated, according
to mud logs, in the interval of 3795 to
3818m, in the weathering crust.

According to the interim seismic cross-
sections, the pre-Jurassic seismic complex
(CCKA1) of the top is confined with reflection
horizon “A”, featured with abruptly
changing dynamic expressiveness across
the area, and namely, more vivid traces of
it are in the relatively plunging relief, and
less vivid in the elevated areas where the
reflection wave “A” also involves some
discontinuity of the wave patterns and their
interference (Fig.4). Inside this complex,
bowls stand out within the plunged areas,
which, according to the seismic recording
configuration, are apparently filled with
stratified terrigenous deposits of the
Triassic age. The deposits, with which the
bowls are filled are featured in the seismic
cross-sections with dynamically expressed
continuous subhorizontal reflections. From
the perspective of the potential petroleum
bearing capacity of the pre-durassic
complex, the erosion tectonic highs of
disintegrated pre-Jurassic rocks may be

of prospecting interest, as well as the
areas where the Triassic deposits pinch

out towards the basement surface, which
are considered to be possible lithologically
screened leads (Fig.5,6).

Considerable prospecting interest, as
said above, is attracted to the areas
of the disintegrated Jurassic rocks in

the basement highs, which may form large-volume
stratigraphic traps. To delineate and localize them,
dynamic seismic attribute analysis has been applied.

The deposits of the pre-Jurassic complex were poorly

explored by drilling in the considered area; therefore
its potential petroleum bearing capacity can be
evaluated on a qualitative level only. The presumed
potential distribution area of rocks was conventional

ROGTEC
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B PASBELKA

30HbI BbIKJIMHVBAHVIS! TPMACOBbIX
OT/TOXEHUIA K MOBEPXHOCTI hyHOAMEHTa,
paccMmaTprBagMble Kak BO3MOXXHbIE
JINTONIOMNYECKN SKPAHMPOBAHHBIE JTOBYLLKA
(Pvc.5,6).

3HauYUTENbHbIN MOUCKOBbLIN MHTEPEC,
Kak OTMeYasnoCh, MPEACTABASIOT 30HbI
OEe3VHTerpaumm 4OKPCKNX MOPOL Ha
BbICTynax pyHAameHTa, KOTOpble MOryT
dhopmmpoBaTh CTpaTurpaduyeckme
NOBYLLKM 60/1bLLIOro ob6bema. [ng nx
BbIOE/IEHMS 1 IOKaIM3aummn NpUMEHEH
aHaIN3 CENCMUYECKNX ONHAMNYECKIX
aTpnbyTOoB.

EUNMLICKER

OTNOXEHNA [OHPCKOro KOMIeKca - ' e -
Ha paccMaTpUBaeMOn TEPPUTOPUN Al el N Cars /) .

13y4eHbl BypeHriem o4eHb cnabo, Pvic. 6: Pagpes ynpyroro nMneaaHca
MO3TOMY €ro MepcrneKTVBbI MOTyT GbiTb Pic 6: Elastic impedance cross section

OLEHEHbI TOSTbKO Ha KaYeCTBEHHOM
ypoBHe. [py COBMeCTHOM aHanmae

KapT AMHaMWNYECKIX aTpubyTOB CEMCMUYECKOM 3amnincu
1 BU3yasIlbHOM aHa/IM3e BPEMEHHbIX CEMCMUHECKIMX
pa3pe30B YCIOBHO BblAeNeHb! NpeanoaraemMble

delineated with the use of joint analysis of the dynamic
seismic attribute maps and the visual analysis of the
interim seismic cross-sections, which are associated

-3

Mpennonaraemble 30Hb!
Ae3VHTerpauyy Naneo3oncKnx
OT/NIOXEHNIA

Presumed zones of disintegration
of the Paleozoic sedimentations

Puc. 7: BbigeneHve nepcnekTuBHbIX 30H BOIM3W KPOBJIM JOOPCKOro OCHOBaHUS
Pic 7: Delineated potential petroleum bearing areas near the top of the pre-Jurassic basement
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EXPLORATION H

obnacTu pacnpocTpaHeHnst Nopom, CBsA3aHHbIe
C 30HaMW Ae3nHTerpauum Naneo30ncKmX
OT/IOXKEHUI 1 MPEANONOXNTEbHO 0bagaroLe
KONNEKTOPCKMMU CBONCTBaMM.

Ha BpeMeHHbIX CENCMUYECKIMX paspesax

KopaM BbIBETPUBAHNS COOTBETCTBYIOT

30HbI MHTEPMEPEHLNN U YXYOLLEHWS
npocnexmeaemocTn O A, Ha kapTe
cpeaHekBagpaTU4HbIX amnanTyg no O A (OkHO
pacyéTta 0/+50 MC) K HUM MPUYypPOoYeHbl 061acTu
MOHMXEHHBIX 3Ha4eHUn RMS amnvtyg, (Puc.7).
Ha nony4eHHbIX kKapTax cpedHexkBaapaTuYHbIX
3HAYEHNIN 3HEPIM CEMCMNYECKOrO curHana,
paccumTaHHbix no O A B okHe 0/+50 Mc no
Ky6am Ha nnotlaasx (Pr1c.8,9) BbllLeONMCaHHble
MEePCNEKTUBHBIE 30HbI TAKXXe MPUYPOYEHSI

K 06/1aCTAM MOHMKEHHBIX 3HAYEHNI
CeNCcCMMYECKOro atpubyTa.

[ns oUEeHKN NepCrneKTVB OOKPCKOro KOMMIeKca
OblM paccymUTaHbl KapTbl AUHAMUYECKIX
aTprBYTOB B LUMPOKKMX OKHax Hipke O A.

B pesynbTaTe KOMMIEKCHOro aHannaa
XapakTepa BOJIHOBOW KapTWHbI Ha

BPEMEHHbIX CENCMUYECKUX pa3pesax u

KapTbl CEMCMUYECKNX aTPUOYTOB, B NMiaHe

Puc. 8: KapTa cpegHekBagpaThiHbIx 3Ha4eHun sHepriv no O A,
paccumTaHHbIx B okHe 0-50 mc

Pic 8: RMS energy map along the reflecting horizon A, calculated in the window
0-50 ms

with the areas of disintegrated Paleozoic
deposits, presumably featured with
reservoir properties.

The interim seismic cross-sections
illustrate that the weathering crusts
correspond to the areas of interference
and lower traceability of the reflecting
horizon A, while the map of RMS
amplitudes shows their correlation with the
low values of RMS amplitudes along the
reflecting horizon A (calculation window
0/+50 ms) (Fig.7) The above mentioned
potential petroleum bearing areas are
also associated with the areas of low
values of the seismic attribute in the
derived RMS maps of the seismic signal
energy, calculated along the reflection
horizon “A”, in the window of 0/50 ms,
by the amplitude volumes.

To estimate the potential petroleum
bearing capacity of the pre-Jurassic
complex, maps of dynamic seismic
attributes were designed in a wide
range of windows under the reflection

horizon “A”.

Puc. 9: KapTa cpegHekBagpatnyHbIx 3Ha4eHnin sHepriv no OF A,
paccUnTaHHbIX B okHe 0-50 mc

Pic 9: RMS energy map along the reflecting horizon A, calculated in the window 0-50 ms

www.rogtecmagazine.com

As a result of the integral analysis of
the wave pattern in the interim seismic
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B PASBELKA

¥oE B ek oE e e oEwEou uf

.h.'-‘—_

KapTa cpepHekBaapatyHbiX amMnautyg no O «A»,
paccuuTaHHbIx B okHe 0-300 Mc

The RMS amplitude map along the “A” reflection horizon,
calculated in the window of 0-300 ms.

Mpeanonaraemsle 30HbI Pa3BUTUS!
TPNACOBBIX OT/IOXEHNIA B [JOIOPCKOM
WHTepBane

Presumed Triassic sedimentation distribu-
tion area in the Pre-Jurassic interval

Puc. 10: BblgeneHne nepcrnexTBHbIX 30H Pa3BUTUS TPUACOBBIX OT/IOMKEHWIA B OIOPCKOM UHTEPBase
Pic 10: Delineated potential petroleum bearing areas of the Triassic deposits distributed in the pre-Jurassic interval

CXeMaTNYHO 3aKapTMPOBaHbl 30HbI PACNPOCTPaHEHUS
TPUacoBbIX OT/IOXKEHNA NPEanONOXKXUTENBHO
TaMnenckom cepun, 3anoHAILLINX OPEBHME BNaOWHbI
naseo3onckoro dyHgamerTta (Puc.10).

BbloeneHHble 00BbeKTbl MMEOT 4OCTaTOYHO KPYMHble
pa3Mepbl U NPeacTaBnsAtoT cOb0M BbICOKOEMKME
NepCcneKTUBHbIE NTOBYLIKM ANs 3anexen YB.

OcobeHHOCTU nopcuyeTa 3anacoB YB B
noponax dpyHoameHTa

[MoncueT 3anacos 1 pecypcos YB B
rny6oKOoMOrpy»XeHHbIX Nopoaax AOPCKOro Bo3pacTa
B 3anagHon Cnbunpu cyLlecTBEHHO 3aTPYOHEH,

B CBSI3U C X HEAOCTaTOYHON N3YYEHHOCTbIO

N TPYAHOCTbLIO UHTEpPMpeTauun noslyvaemMblx
peaynbTaToB. Cpean reosloroB HET eANHOr0
MHEHVS1 B BOMPOCE BblaeneHns paboTatoLLmx
KONINIEKTOPOB B ahy3NBHO-TEPPUIEHHbIX,
MarMaTU4eckmnx 1 MeTaMmop@UYeckmnx nopoaax,
3Ha4YMTENIbHO NepepaboTaHHbIX B MPOLEcce UX
norpy»enus. OcTaeTcs ANCKYCCUOHHBIM Cam
BOMPOC reosIornMyeckoro CTPOEHUst U MexaHu3ma
HehTEera3oHOCHOCTU MOTHBIX OTIOXKEHMIA MOHOSINTHBIX
ToSL,. Bblile HamK Bbinia NokasaHa BO3SMOXKHOCTb
BblOENEHNS NOBYLLIEK 3anexxer YB Ha ocHoBe
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cross-sections and the seismic attribute map, the
distribution areas of the Triassic deposits, filling the
ancient bowls of the Paleozoic basement, supposedly
of the Tampeian series, was sketchily mapped (Fig.10).

The delineated targets have a sufficiently large size
and have the form of high-capacity potential petroleum
bearing traps.

Specifics of the Assessment of the HC
Reserves in Basement Rocks

Calculation of the HC reserves and resources in the
West Siberian deep-seated rocks of pre-Jurassic

age is significantly hampered due to their insufficient
exploration maturity and the difficulty in interpretation

of the obtained data. Geologists have no consensus

on the issue of delineation of acting reservoirs in the
effusive terrigenous, magmatic and metamorphic rocks,
considerably reworked in the course of their plunging.
The issue of geological structure and the hydrocarbon
trapping mechanism for bonded deposits of monolithic
thicknesses is still under discussion. Herein above

we showed the possibility of delineating traps of HC
deposits based on the interpreted seismic survey data.
Nevertheless, to estimate the reserves, one should know
the distribution of reservoirs within a trap, the location of
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EXPLORATION H

WHTepNpeTaLmmM AaHHbIX cecmopasseakn. OaHako,

0719 MOACHETA 3anacoB BaXKHO 3HATb pacrnpeneieHme
KOJUIEKTOPOB BHYTPW JIOBYLLKM, MOSIOXKEHME MPaHNL, 30H
VX MOJSTHOrO OTCYTCTBUS. [TOBbILLEHHAS TEKTOHNYECKas
aKTVMBHOCTb Ha B0JbLLNX FyOrHax 06ycnaBmMBaeT
3HAYNTESIBHYIO N3MEHUMBOCTB CTPOEHWS 11 CBOWCTB MOPOA-
KOJIIEKTOPOB 1 NMopoa-d/IromaoynopoB. B footopckom
KOMIMJIEKCE C FNyONHOM yBENYMBAETCA NIOTHOCTL MOPOL,
YMEHbBLLAETCS VX MPOHNLAEMOCTb, N3MEHSAETCS XapaKTep
MyCTOTHOCTW, 13 MOPOBOro TWMNa OHA MPEBPALLAETCS B
TPELLMHHO-MOPOBYIO, TRELLVHHO-KaBepHOBYHO [11].

3HauMTENBHO 3aTPyOHAET NOACHET 3anacos YB B nopogax
JOHOPCKOro KOMIMJIeKca Tak e WX CyLLeCTBeHHas!
Pa300LLEHHOCTb MacToB-pPe3epByapoB. Kak npasusio,
OHW Ha KOPOTKMX PACCTOSHUAX pa3nesieHbl Ha parMeHTbl
pasfioMamm, 30HaMW OTCYTCTBWS KONIEKTOPOB U T.4,,

YTO OTPaKAETCH B PaspbiBax 0CEN CUHDA3HOCTU

Ha CencMNYecKmx paspesax. Ha 60bLLINHCTBE
BbISIBNEHHbIX 3a1EXEN B MyDOKO3a/IeratoLLyx Nopoaax
byHOaAMEHTA OTMEYAETCH KPanHSS HEOOHOPOAHOCTb
CTPOEHWS MPOAYKTUBHBIX TOJILL, B YACTHOCTU, Xa0TUYHOE
pacnpeneseHne rnopoa-KOIEKTOPOB W MIOTHbIX
HeMPOHMLAEMbIX MOPOL, Kak 3TO MoKasaHo Ha NpuMepe
MecTopoxaeHns benbin Turp (Prc.2).

Takum 06pasom, B BOY HEOOCTATOUHOM M3Y4EHHOCTU,
00 CKX NOP HE ACHa NPUPO4Aa EMKOCTU 1 MPOHNLIAEMOCTM
nopopf dyHaameHTa, He paspaboTaHbl METOOb! BblAe1eHNS
KOJIIEKTOPOB MO AaHHbIM [VIC, HET NeTpodhnanyeckon
OCHOBbI MNoAcyeTa 3anacos. B aTux ycnosusx, no
HaLlemy MHeHMo, Hambosiee aaeKBaTHON SBISIETCS
MOLE/Tb «CJIOXKHOMO KOSIEKTOPa», HA OCHOBE KOTOPOW
OCYLLECTBNSAETCA MOACHET 3arnacoB B OTIOXKEHUSIX
HaKEHOBCKOW CBUTLI U abanaka. Ipu aTom noaxoae
NPOOYKTUBHOWN CHATAETCS TOSIBbKO YaCTb TOSLLM Nopo[, B
npegenax KOTOPon (OUNKCUPYKOTCS 30HbI TPELLWMHOBATOCTU
C BTOPUYHOW EMKOCTBIO 1 MPOHNLAEMOCTbBIO, U3 KOTOPbIX
NoJlyYeHbl MPUTOKN HEPTU. 3TN y4acTKM paspesa,
BblOensieMble Mo AaHHbIM MMAPOAMHAMMHECKOO
KapoTaxKa, SBASOTCA NPOBOAHMKAMY HEDTU B CKBAXKMHY
W OPEHVPYIOT MaTpuLLy, NOANNTLIBAOLLYHO X HEADTHIO.
[NpK OTCYTCTBUM MPOHMLIAEMBIX MPOCIOEB B Pa3PE3e,
nopodp! ero crararoLLye OTHOCATCH K HEMPOLAYKTVBHbBIM,
He oTharLLM HeddTb. 3anackl HETY MO TakUM y4acTKam
pas3pesa He CHUTAKOTCS.

[Npw noacHyeTe 3anacoB HEMTK B nNopogax dyHaamMeHTa
1 ee 0o6bIYe CNeayeT UMETb BBMAY, YTO 0ObEM
HaYasIbHbIX FEOSTIOMMYECKMX 3anacoB MOXET ObITb He
NMOCTOSIHHBbIM. B paboTax kadaHCKOoro npodgeccopa
P.X.MycnnmoBa [9] nokasaHo, YTO HaKOMIEHHbIN

3a rogpl paspadboTK MECTOPOXAEHUM B «CTapbIX»
HehTeg0ObIBAOLLMX PaioHaX OrPOMHbIN (haKTUYECKNIA
Marepuan OOHO3HA4YHO CBUOETENbTCTBYET, YTO
3anacbl HePTK B 3a/1eXkax B MpoLecce pas3paboTku
MOIYT HE TONbKO YObIBaTb, HO YBENMYMBATLCS 3a

CHET MOCTOAHHOW «MOAMUTKN» U3 KPUCTaITNYECKOTO
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the boundaries in the areas where they are completely
absent. Higher tectonic activity at great depths
determines considerable changeability of the structure
and properties of the reservoir and fluid seal rocks. Pre-
Jurassic complex is characterized by rock density and
increases with depth, while the permeability decreases,
and the nature of cavitation is changing — from a porous
type it turns into a pore-fractured, fissured-cavernous
cavitation [11].

Calculation of HC reserves in the pre-Jurassic complex
is considerably hindered by a significant separation of
reservoir beds. As a rule, they are divided into fragments
by faults, areas with no reservoirs, etc., which is reflected
in discontinuous wave pattern in the seismic cross-
sections. The extreme heterogeneity of productive strata
structure is noted in the bulk of the discovered deposits,
in particular, a chaotic distribution of reservoir rocks and
dense impermeable rocks, as in the case of the White
Tiger field (Fig.2).

Thus, due to insufficient degree of knowledge, the
nature of the sorptive capacity and the permeability of
the basement rocks is not known to date, no reservoir
quality discrimination methods based on logging data
have been developed yet, there is no petrophysical basis
for assessment of the reserves. In these conditions, to
our way of thinking, the model of a “composite reservoir”
appears to be the most adequate model, based on
which the calculation of reserves can be carried out in
the deposits of the Bazhenov and Abalak Suites. Using
this approach, the part of strata is considered to be
productive, within which the zones of jointing having
secondary capacity and permeability were established, from
which oil inflows were obtained. These parts of the cross
section, delineated according to hydrodynamic logging
data, are conductors of oil into a well, and they drain the
matrix feeding it with oil. In the absence of permeable
interlayers in cross section, the rocks, composing it, are
referred to as non-productive, not yielding oil rocks. Oil
reserves are not counted in such parts of cross-section.

When calculating oil reserves in basement rocks and
predicting oil production, one should take into account
that the initial oil in place reserves may vary. It was shown

in the works by Kazan’s professor R.Kh.Muslimov [9] that
the factual material accumulated for all the years while fields
were being developed in the “old” oil producing regions
unambiguously confirms that oil reserves, as the process of
development goes on, may not only decrease but increase
as well, due to continuous “feeding” from the crystalline
basement through tectonic fissures and faults.

Summing up the above, one can state that the degree
of knowledge regarding the deep-seated pre-Jurassic
sedimentary and crystalline formations grows, more
and more facts arise indicative of their high potential oil
and gas bearing capacity. The modern seismic survey
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B PA3BE[KA

dbyHOaMeHTa No TEKTOHUYECKM TRELUMHaM U
paspbiBam.

PestomMnpyst ckazaHHOE, MOXXHO KOHCTaTUPOBAaTb, YTO,
No-Mepe pPocTa U3YHEHHOCTU r1yBOKOMOrpYXEHHbIX
OOKPCKMX OCaA04UHbIX U KPUCTaTTNHECKMX
06pas3oBaHNii, NOABNAETCA BCe OOIbLLUE

aKTOoB, CBMAETENBCTBYIOLLMX O /X BbICOKOM
HedTerazonepcnexkTMBHOCTU. COBPEMEHHbIE
CeliCMNYEeCKMe METOdb! Aat0T BO3MOXKHOCTb BblAeNeHNs
B 9TOM KOMMJIEKCE NMOPO[, 3HAYUTESbHBIX MO
pa3mepam SIOBYLIEK, MEPCNEKTUBHbBIX A1 OTKPbITUS
MPOMBILLISIEHHbIX MECTOPOXAEHUA HEDTU U rasa.

Ha Haw B3risa, B HaCTOsLLIEE BPEMS UMEIOTCS BCE
MPEANoChIIKM K 60/1ee LUIMPOKOMY BEAEHNIO MONCKOBO-
OLIEHOYHbIX PaboT, KOTOPbIE AO/PKHbI MOATBEPANTb
nporHo3 akagemrka A.A. TpodurmMyka 0 TOM, 4TO
naneosonckas HeTb B 3anagHon Cnbnpun SButcs
«30J10TON NOAJIOXKKOWN» 66 ME3030VNCKMX BOraTcTB.

BbiBOObl (BJTOK NEOJIOIMNN)

1. MecTtopoxxaeHus YB, B TOM umcie 1 AoCTaTouHO
KPYMHBIE, OTKPbIThI B MarMaTU4eCKnX, METaMOpPUHECKNX
1 KapOOHATHbIX Mopoaax PyHAaMeEHTa NPaKTUHECKM

Ha BCEX KOHTUHEHTax 3emMnn 1 B akBaTopuin MmnpoBoro
OKeaHa.

2. MNpaKTn4ecKn BO BCEX «CTapbIx» HEPTEra30HOCHbIX
MPOBUHLMSX YCTAHOBNEHBI (haKTbl «MOAMUTKN» HEDTAHbIX
MECTOPOXOEHU HYEPES CEKYLLINE KPUCTaI/TNMYECKNIA
dyHOaMeEHT paasioMbl. B npoLecce BepTukasibHOM
Murpaummn YB Bennka BeposiTHOCTb 3arosiHEHWS JTIOBYLLEK
B dhyHOAMEHTe, NPUyPOYEHHbIX K 30HaM Ae3UHTerpaLmn
cnararoLmx ero nopoa.

3. lNocnegHve OOCTVXKEHNSI Fe0IOMMYECKON HayKM 1
MHOFOYUCIEHHbIE (DaKTbl MPOMBILLIEHHON HEITEHOCHOCTU
dyHOaMEHTa BO BCEX HEPTEHOCHbBIX MPOBUHLUMSIX Mpa
MO3BOMSAOT BCE BOSbLLEMY YACITY UCCIIEQOBaTENEN
paccMaTpuBaTth Nopodbl yHAAMEHTa Kak
HETPAOULIMOHHBIN BT, KOIIEKTOPOB, C KOTOPLIM MOXXET
ObITb CBSI3aH OMPOMHbIN YINEBOAOPOOHBIV MOTEHLMA.

4. Ha Tepputopumn 3anagHon Crbupu 3anexm

HeOTV B [OME3030MCKOM OCHOBaHMWN MPUYPOYEHDI

K 0E3VHTErpUPOBaHHbLIM METAMOPMUNHECKIM,
WNHTPY3MBHBIM 1 KapBOHaTHBIM MOPOAAM, TUM 3aNexXein
cTpaTUrpauUyecKnii,

5. Ha ocHoBe aHann3a reoiorMyeckmx YyCnoBui 3asieraHns
3a/1exKen HedpTn B (DyHOAMEHTE, BblOe/EHDI
TEKTOHNYECKME 1 NINTONOMMHECKNE MPU3HAKW, Ham4me
KOTOPbIX CBUOETENBCTBYET O BbICOKOM BEPOATHOCTU
HETEHOCHOCTI BbISIB/IEHHbIX JIOBYLLIEK B JOFOPCKOM
KOMMJIEKCE.

6. OnmcaHHble B CTaTbe METOb! MHTEpnpeTaLmn
CENCMUHECKIX JaHHBIX MO3BOAOT YBEPEHHO KapTUPOBATL
MEPCNEKTVBHDBIE TOBYLLKW Pa3/INYHBIX TUMOB B AOKPCKOM
KOMIJIEKCE MopoS,
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methods provide opportunity to delineate, in this rock
complex, traps of considerable size, potentially bearing
oil and gas in commercial volumes. To our mind, there
exist all of the preconditions for a more extensive
prospect-evaluation survey, which must confirm the
prediction made by academician A.A.Trofimuk that

the Paleozoic oil in the West Siberia would become a
“golden tray” for its Mesozoic resources.

CONCLUSIONS ON GEOLOGY

1. HC fields, including major ones, were discovered in
the magmatic, metamorphic and carbonate basement
rocks in practically all of the continents of the Earth,
and in the offshore area of the World Ocean.

2. Facts of oil fields being “fed” through the crystalline
basement’s transcurrent faults have been established
in practically all of the “old” petroleum provinces. As
hydrocarbons vertically migrate, they are most likely to
fill those basement traps that are confined in the areas
of disruption of rocks composing that basement.

3. The latest achievements of in the area of geological
science and multiple facts of the commercial potential oil
bearing capacity in the basements in all of the petroleum
bearing provinces in the world let a growing number of
researchers to consider the basement rocks as non-
conventional type of reservoirs possibly associated with a
great potential hydrocarbon bearing capacity.

4. Oil deposits in the pre-Mesozoic basement of

the West Siberia are associated with disrupted
metamorphic, intrusive and carbonate rocks, the
deposits are of stratigraphic type.

5. Based on the analysis of the geological conditions
of oil deposited in the basement, tectonic and
lithological features were revealed, whose presence
speak for high probability of the potential oil bearing
capacity of the traps, discovered in the pre-Jurassic
complex.

6. The seismic data interpretation methods described
in this article make it possible to confidently map the
leads of various types in the pre-Jurassic complex of
rocks.

7. Due to the insufficient exploration of the filtration-
volumetric characteristics of basement rocks, the
absence of methods for delineating reservoirs
according to well logging data and petrophysical basis,
the calculation of reserves is advisable to be carried
out with the use of a “composite reservoir”, according
to which separate assessments are performed for the
reserves contained in the oil conducting channels and
in the dense rock matrix drained by them.
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