B.N.l'aspunos

(PI'Y HedoTn 1 rasa nm.N.M.lybkuHa)

Mo oueHkam akcnepToB B bnvkanwme 25-30 neT rnobanbHoe
noTpebneHne aHeprm BO3pacTeT Ha ABe TpeTu, npudem bonee

YeM Ha 70% oHo BydeT yaoBNeTBOPATLCA 3a CHET HepTH 1 rasa.
Mexay TemM B MApe BCE HAaCTOMYMBEE 3BYYUT MOTMB 00 UCTOLLEHWN
pecypcoB yrneBoaopOAHOrO CbipbA. 10 MHEHUIO akaaeMmnka
P.HurmatynuHa, Hanpvmep, rogoBoe NPOM3BOACTBO HEPTU HAYHET
cHmwkaTbeA ¢ 2006-2010 rr, a rasa ¢ 2040r. OnacaAcb 3HePreTUHeCKoro
Kpu3nca MHOrve BbICOKOPa3BUTbIE CTPaHbI Y>Ke Ceildac HacTonumMBO
VLLYT 3aMeHy TpaaVUMOHHBIM HedhTu 1 rady. B kayecTBe TakoBomn
paccmaTpuBatoTcA HeddTAHbIE BUTYMbI, ra3ormaparbl, ra3 U3 yrofbHbIX
nnacToB, BOAOPOAHOE TONMBO U T.4. B ToXe BpeMA orpoMHble 3anachl
YIMEeBOAOPOAOB MOTyT HaxoanTcA GyKBaslbHO Y HaC «Mof, HoraMu» - B
dyHaameHTe NnaTtopMeHHbIX 0bnacTen.

Knaccuyeckan TeopuaA o6pa3oBaHna HeddTU 1 rasa yuuT, YTO 3anexu
3TUX MOMNE3HbIX NCKOMaeMbIX MOTyT (hOPMUPOBATLCA TOMBKO B
0CaA04HbIX MOpoAaXx: TaKWX Kak Necku, NecHaHWK, MnHbl, U3BECTHAKMK.
OHu cnaratoT NnaTgOPMEHHbIN NN OCAA0YHbIA HYEXON YCTONYMBbBIX
obnacTen 3eMHON Kopbl — nnatdopM. og ocaaoyHbIMK NOpoAaMK,
MOLLHOCTb KOTOPbIX B CPEAHEM COCTaBnAET 3-5 KM, NIeXUT chyHAAMEHT
nnatopmMeHHbIX 06nacTei, CNOXEHHbIN MarMaTu4eCKnUMmn
MeTamMophUHeCKUMUN NMOPOAAMU: TPAHUTaMK, THEMCaMK, pasnuyHbIMU
cnaHuamv 1 T.4. B cooTBETCTBUM C KNAcCU4eCKUM y4eHneM o HedhTm

1 ra3e, NOBEPXHOCTb (hyHAAMEHTa pacCMaTpPMBAETCA Kak HUXHAA
rpaH1La pacnpocTpaHeHnaA yrieBoAOpOaOB B 3eMHOMN Kope. Bea
npakTVKa Nnoucka, passeaky n paspaboTku 3anexen Heth T 1 rasa
CBA3aHa MMEHHO C 0CaA04HbIM YEXITOM NNaThopMeHHbIX obnacTte. Ha
byHOAMEHT >ke He obpallany BHUMaHMA, a CKBaXKMHbI, BCKPbIBLUME €r0,
OCTaHaBNMMBaU, Kak BbIMOMHMBLLYIO CBOIO reonormyeckyto 3agaqdy.

OpHako, B pAAe MeCT 3eMHOrO Luapa, NPakTUYHEeCKN cry4anHo,
BbIABIANM 3aNeXu HedhTU 1 ra3a B TPELMHOBATbIX, BbIBETPESbIX
nopogax cyHAameHTa, Npu4eM yalle Bcero B rpaHnTax. Ha cerogHsa

y>Ke ycTaHoBeHo 6onee 450 Takmx 3anexxen NpakTUYeCKn Ha BCeX
KOHTMHEHTax, HO HaubOoMbLLYHO 3BECTHOCTb MOMYYMNO HepTAHOE
MECTOPOXAEHME B FPaHUTHbIX Nopogax NoaHATMA Benbin Turp Ha oXKHOM
wenbge BeeTHama. OHo 6bIno 0TKpbITO B 1988 I, nepBoHaYanbHbie
[ebUTbl CKBaXKUH AOCTUranun Ao 2 ThiC. T B CyTKWU. BbicoTa 3anexm
cocTasuna nopagka 1600 M, a ee reonorm4eckune 3anachl — 0Komno
600mnpa T. ExxerogHo 13 3anexu B rpaHMTax fobbiBaeTcaA 34echb
nopaaka 10 MnH T HedpTn. BeeTHaMCKMe 1 poccuiickue cneumanncTbl,
paspabaTbiBaloLme 3Ty 3a51eXb, CHUTAIOT, YTO HE(PTb NOCTyNuNa B
rpaHnTbI 13 NpUNerarLLmx necHaHblx nopos (puc.1). OgHako Janeko He
BCe Habnoagaemble hakTbl yKnagblBaoTCA B 3Ty MOAESb.

Bo-nepBbIx, pecypcbl 0Caao4HbIX MOPOA, OKPY>KAOLLMX NMOAHATHA
byHOaMeHTa, HE[OCTATOYHbI, YTOObI HAMUTATbL TPELUMHHbBIE TPaHUTbI
TakUM KONMYECTBOM HEPTU.

Bo-BTOpbIX, HEMOHATHO, MOYeMy HePTAHON COoNA, AOMKEH
MWUrpUpoBaTh 13 MOPUCTbIX, XOPOLLIO MPOHULIAEMbIX NECHAHWKOB, B
KanunnApHbIE TPEeLUMHbI NOTHBIX FPaHUTHBIX NOPOA.

B-TpeTbux, B TENe camMmux rpaHuTax, B MenbYanmnx nopax (Bakyonsx)
obHapy>eH yrneBofopoaHbIn ra3 (MeTaH, nponaH, 6yTaH u ap.) B
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A new potential oill
and gas bearin
level of the Earth’s
crust

According to expert estimates the global consumption of energy over
the next 25-30 years is bound to increase by a whopping two-thirds

with more than 70 percent of energy requirement being absorbed

by oil and gas. Meanwhile there is a growing concern worldwide that
hydrocarbon resources are on the verge of depletion. If academician

R. Nigmatulin’s opinion is anything to go by, the annual production of

oil will begin to show a downward trend as early as 2006-2010 and that
of gas beginning in 2040. With the threat of the energy crisis looming
large, many industrialized countries already now are pushing ahead with
plans to find alternative sources of energy to replace existing oil and gas.
Potential replacements include oil asphalts, gas hydrates, oil-dissolved
gas, hydrogen fuel, etc. At the same time we have a vast treasure-trove
of hydrocarbons literally “under our feet” —in the basal complex of table
regions.

The classical theory of oil and gas formation holds that accumulations of
these fossil minerals may only form in sedimentary rock such as sand,
sandstone rock, clay and chalkstone. They are the materials that table
or sedimentary mantle of the table--stable areas of the earth crust—are
composed of. These sedimentary rocks which are 3-5 km thick, on
average, are underlain by the basal complex of table regions made up
of igneous rock and thermodynamically altered rocks: granites, gneiss,
and various shale, etc. According to the classical theory of oil and gas
the surface of the basal complex is considered to be the lower boundary
of occurrence of hydrocarbons in the earth crust. The whole practice of
exploration and development of oil and gas fields is associated precisely
with the sedimentary mantle of table regions. The basal complex was
largely ignored, , while the boreholes that uncovered it were usually shut-
in after they had fulfilled their geological objective.

Npogonsem pasped
s Genust Twrp - Cepepo-BocTounsi pancH,

Crmppeull cang

Puc.1 Fig.1

However, in some areas of the world, almost by chance, oil and gas
deposits were found in fissured, decayed basal complex rocks, more
often than not in granites. To date more than 450 such deposits have




[0BOSIbHO 6onbluMX KonnyecTsax oT 8 Ao 180 cm3 Ha 1 Kr nopoapl.
Ecnun B3ATb cpeaHee cogepxaHue yrnesoaopoaHblx rasos 15
CcM3/Kr nopoapl, TO TONMbKO B 10-KNTOMETPOBOM rPaHUTHOM CIoe
TeppuTopuu, NpuneratoLlen K MectopoxaeHuto benbin Turp, B
pacceAHHOM BUAe comepXuTca okono 10 TpSH M3 yrneBoAopOaHbIX
rasoB, YTO COpa3MepeHoO C BbIABIEHHbIMU 3anacamu rasa B
MeCTOpOXAeHWAX nonyoctposa Aman.

3HaunT yrneBoAopPOAHbIV ra3 n Xuakaa HedTb MOryT HAXoAUTCA
HenocpeacTBEHHO B caMoM doyHAaMeHTe nnatopM aaxe B
TaKux nopoAax, Kak rpaHuT, KOTOPbIA TPaAMLMOHHO cuMTaeTca
pes3ynbTaToOM OCTbIBaHWA OTHEHHO-XXUAKUX pacnyiiaBoB B Hegpax
3EeMHOW KOpb!.

MoxeT 6bITb, 9TO TONbKO BO BbeTHame TakaA yrnesoaopoaHasn
aHomanua B rpaHUTHOM cbyHaameHTe? OkasbiBaeTcA HeT. B
Poccumn npobnemoi HedhTerazaoHOCHOCTY (byHAaMeHTa AaBHO U
LienieyCTpPeMeHHO 3aHMMatoTCA B Tatapum No nHMLMaTuBe u noa,
pykosoacTeom npodpeccopa P.X.Mycnumosa. CyliecTByeT aaxe
cneuvanbHanA nporpaMma rnybuHHoro nayyeHua Heap TatapcTtaHa.

B pamkax aTou nporpaMmbl Ha oyHAAMEHT NPO6ypPEHO HECKOIBbKO
CKBaXWH, U3 KOTOPbIX ABE — cBepXrnybokune. 31o MuHHnbaesckan
- 20000, 3a6o1 — 5099 M, NpoxoaKa Mo rpaHUTHOMY (hyHAAMEHTY

— 3215 m n Hoeoenxosckaa — 20009, 3abon 5881 m, npoxoaka

no oyHaameHTy — 4077. 3Tn 1 gpyrue cneunanbHble CKBa>KWHbI
06HapyXXvunu B KpUCTaNIM4eCKnX Nopoaax ABHbIE crneapl

mMurpaummn yrnesoaopoaos. MNoasemHbie Boabl, cogepxalumeca B
TpelmHax KpucTanam4eckmx nopog, B CBOEM cocTase coaepxar
yrneBofopoAHbIN ra3 Ao 16%. Cymma aTux rasos, Mo AAHHbLIM
W.H.MnoTHukoBow (2006 r), nopon NpeBocxoanT CyMMapHoe
KONMM4YeCTBO YrneBoAOpPOAHbIX ra30oB B BOAAX NPOAYKTUBHbIX
[IeBOHCKMNX OTNoXeHuAx Tatapuun. bonee Toro, cpaBHeHWe
yrneBoAOPOAHOIo coctaBa 6UTyMomaoB pyHaameHTa n HedpTen
3HaMeHUToro PomallKMHCKOro HerTHHOFO MeCTopoXXaAeHNA — 0gHOro
U3 KpynHeuwmnx B Mmpe, nokasblBaeT nx CXoacTBo. Mo MHeHuIo
pAaga cneumanuctos (IH.lopaaase, 2003), 6utymonabl hyHAaMeEHTa
3TOr0 pernoHa MOXHO paccMaTpuBaTh Kak crefbl Myurpaumum
HedbTerasoHocHbIX dntonaos. Camo xe Teno dyHAameHTa umeet
cneumnyHoe eMKOCTHOE NPOCTPAHCTBO, B KOTOPOM chitonabl MoryT
He TONbKO CBOOOAHO LUMPKYNMPOBaTh, HO U NpKU onpeaeneHHbIX
YCNoBWAX cObMpaTLCA B 3anexu.

YyacTtue YB-cnionga B ra30BOM AblXaHUM 3€MHbIX HEAP U, Kak
pes3ynbTaT 3TOro, KarcynmpoBaHue YrineBoAopOaHbIX ra30B B BUAE
BKITIOYEHU B MUKPOTPELLMHBI MOPOA, B MUHEparnbl yHAaMeHTa,
OTMeYeHbl pAAOM nccneposaTenen u AnA MHOrMX APYrux permoHoB.
Tak, B pyHaameHTe Cmbupckon nnatcopmMbl YyCTaHOBEHbI

PEenuUKTbI 3aKOHCEPBUPOBAHHOTO chriionaa, razosas asa KOTOporo
COCTOMUT NPEenMyLLECTBEHHO U3 MeTaHa 1 ero roMosnoros, a

XXMAKaA - U3 BOAHBIX U YINEBOAOPOAHbIX COEANHEHUIA. 10 MHEHUIO
uccnepoBarenei, yrnesofopoabl MMEKT CMeLLaHHOe MPOUCXOXAEHME
(rny6uHHO-6roreHHoe), 06pas3yAchb Kak U3 OpraHN4ecKoro BeLecTBa,
TaK U U3 HEOPraHMYECKOro yrinepoaa U BOAOPOAA, NMpu 3TOM BeayLlas
porb B reHesnce YB 0TBOANTCA MEXaHOXMMMYECKMM MpoLeccam
(PM.ToTTux, B.N.MNucouknn, H.H.BypmncteHko, 1988). M3yyeHHbIN
noung B nopoaax chyHaameHTa Cubupckon nnatdopmbl, KOXxHO-
Tatapckoro cBoga, [iHenpoBo-[oHeukon BnaavHel, MpunAaTckoro
npornba npeacTaBnAeT cob0 OTHOCUTENBHO HU3KOTEMMNEPaTYPHYO
cucTemy, rasoan pasa Ha 90 % npeacTaBneHa MeTaHoOM U ero
romonioramu. ABTOpbI AenaloT BbIBOAbI O TOM, YTO AOKEMOPUIACKNE
nopoAbl Ha NPOTAXEHUN CBOEW reoniormyeckon ncTopmm
HEeOOHOKPaTHO NoABEPranucb BO3AENCTBUIO YINeBOAOPOAHBIX
nionaoB, UMEBLUNX PA3NINYHBINA NCTOYHMK.

3anexu HedbTn 1 rasa BblABMEHbI B Nopoaax hyHaaMeHTa n
3anagHoun Cubupu. K HacToAwweMy BpeMeHn 34eCb 0O6Hapy>XeHO
6onee 70 NOAOOHBIX MECTOPOXKAEHWI, 6OMNBLUMHCTBO U3 KOTOPbIX
OTKPbITO B Hioponbckor BnaanHe. OaHa n3 Hambonee KpynHbIX
3anexen yctaHoBrneHa Ha Manovyckon nnowaau, rae ¢ ryovHbl
2841-2853 nony4yeH Nputok HedpTn febutom 367m3/cyTku. Mpasaa
B 3anagHon Cubupu chyHAaMeHT NPeacTaBneH He rPaHUTHbIMK

been established in virtually all the continents. The most famous of theses
is the oil field located in granite rocks of the White Tiger uplift, in the
southern shelf off the coast of Vietnam. The field discovered in 1988 had
initial production rate of about 2,000t /d. The deposit was1,600 m thick,

its geological reserves were estimated at about 600 bin. tons. Annual

oil recovery from this granite deposit constitutes some 10 min. tons. The
Vietnamese and Russian experts operating this field believe that oil had
seeped into granites from adjacent sands (Fig.1). However, there are facts
that defy this assumption.

For one thing, the sedimentary rocks lying around the basal complex

uplift are fairly insufficient to saturate the fissured granites with such huge
amounts of oil. Secondly, it is not clear why petroleum should migrate from
porous, permeable sandrock into capillary cracks of solid granite rocks.
And thirdly, hydrocarbon gas ( methane, propane, butane, etc) was found
in fairly large amounts ranging from 8 to 180 m3 per kg of rock in the body
of granites proper, in tiny pores (vacuoles). If we take the mean content of
hydrocarbon gases equal to 15 cm3/kg of rock, then only the 10-km long
granite layer adjacent to the White Tiger deposit contains scattered around
in dispersed form about 10 trillion m3. of hydrocarbon gases, an amount
compatible with identified reserves of gas in Yamal peninsula gas fields.

Again this implies that hydrocarbon gas and liquid petroleum may reside
directly in the basal complex of the tables even in rocks such as granite,
which are traditionally considered the result of cooling down of igneous-
liquid melts in the bowels of the earth.

Maybe it is only in Vietnam that such a hydrocarbon anomaly tucked away
inside granite basal complex can be found? There is compelling evidence
that this is not the case. The problem of oil and gas bearing basal complex
has long been the focus of relentless studies spearheaded in Tataria by
professor R.Kh. Muslimov. There is even a dedicated program in place for
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nopogamu, a npenmMmyuecTseHHO yniaoTHEeHHbIMA Kap60HaTHbIMI/I
o6pa3oBaHMAMK. Tak, YTO (hyHAAMEHTOM MX MOXHO Ha3BaTb NLb

C OonpefeneHHon HaTAXKKON. B niobom cnyyae MOXHO yTBepXxaarhb,
4TO (hyHAaMeEHT NnaTdopMeHHbIX 0brnacTen, KOTopbI TPAAULIMOHHO
paccmarpuBasnca Kak abcontoTHO 6ecnepcrneKkTUBHbIM B HeTerasoBom
OTHOLUEHWUN, 6yKBanbHO MPONMTaH yriesoaopoaamMu.

Bo3HMKaeT ecTeCTBEHHbIV BOMPOC: KakuM Xe obpasom YB-
dnonasl nonanu B KPUCTanIM4yeckne nopoasl Tuna rpaHnTos?
Haubonee npocToi 0TBET: HEpTb 1 ra3 NPULLIIN U3 3eMHbIX
rnybuH, a Tam oHu 06pa3oBanncb B pe3yfibTaTe HeopraHNnYecKoro
CMHTe3a Monekyn yrnepoga u sogopoga. Ho ato npotusopeymt
KNacCu4ecKomn opraHNn4eckomn Teopmmn NPoOUCXoXAeHNA HedTw,
KoTOopas yTBepX.aaeT, n He 6e3 OCHOBaHWA, 4YTO YrNeBoAopOabI
POXAAKTCA U3 OpraHNyYeckoro sellecTsa. [lga aTux
HenprMUpPUMBbIX Noaxoaa K npobneme reHesuca yrneBoLopoAoOB
coefMHAET HOBaA, reoAgMHaMmnyeckKan KoHuenumA obpasosBaHuA
HedTM 1 rasa, kKotopaa pa3paboTaHa y4eHbiMu Poccuiickoro
[ocynapcTBeHHOro Yuusepcuteta Hedptu 1 raza um.M.M.lybknHa
(B.M.laBpunos, 1986). B cooTBETCTBUE C HEN yrNeBOAOPOAb!
MOryT MOABNATLCA Ha CBET pasfnnyHbIM 06pa3om Kak 3a

cyeT paspylleHna u NnpeobpasoBaHnA OpraHnKK, Tak u NyTem
MWHEepanbHOro CUHTe3a B 3eMHbIX Heapax. [la u camu rpaHuTl,
NCXOAA N3 reoAMHaMNYeCcKon Teopun, MOryT BO3HUKATb HE TOMbKO
npu 3acTbiBaHUK pacnnaBoB, HO U Npu MeTaMOpcbmsme nepBUYHO-
0Caf0YHbIX MOPOA, TEX e MeCcKoB, NECHAHNKOB, MMWH, NPUYEM Npu
CpaBHUTENbHO HU3KUX TemnepaTypax (nepsble COTHM rpaaycos).

OTOT MexaHu3m ob6pa3oBaHMA rpaHUTOB pa3paboTaH B
[eonornyeckom nHcTnTyTe PAH. YyeHble JoKasbiBaloT, H4TO Noj
AencTBMeM MeTamopdOreHHON UHMUNbTPaLMKN ra3oBo-BOAHbIX
hNOMA0B, AYLIMX M3 HU30B NUTOCHEPDLI, MOXET NPOUCXOAUTL
rOMOreHM3aumA NeTPOCTPYKTYPHO-PEONOrnyecKnx napameTpos
KpucTannnyeckoro oyHAaMeHTa 1 nexatumx Ha HeM 0cafo4HbIX
oTnoXeHuin. MocnegHne, «HanMTaBLWNCL» MUHEPATbHBIMU
COeIMHEeHNAMN, CBOWCTBEHHbIMW ANA rPaHUTOB, NepecTaloT ObiTh
0cajo4yHbIMK nopogamu ( neckamu, rmmHamu) u npeobpasyroTcA B
KpucTannnyeckue rpaHnTbl, He UCNbITAB NPW 3TOM pacnnaBneHns
(M.INeoHos., C.10. KonoasxHbi, H.M KyHuHa, 2000).

B pane cnyyaeB B chyHAaMeHTe nnaTgopm cpeam rpaHuToB
BCTPEYalOTCA KOMMJIEKCHI CNlaHLeBaTbIX Nopos, oboralleHHbIX
opraHukon. BepHemca cHoBa Kk TaTtapuu, rae pacnonoXxeHbl
MHOFOYMCNEHHbIE MECTOPOXAEHMA HEPTU. 3aech B chyHAAMEHTE
[aBHO yXe BblABNeHa MOLHanA rpaduTocoaepxalyan Tonwa,

T.H. bonblueyepemwlaHckana cepuA. Ee BospacT - 3mnpa. net.
YyeHble yCTaHOBWUM B Hel 6onblioe cogepXxaHue yrnepoga
OpraHM4yeckoro nNpoucxoxaeHnAa. MoXXHO JONyCTUTb, YTO 3TOT
yrnepoj, B3auMoaencTByA C NoToKamu rnybuHHOro soaopoaa, Mor
06pas3oBbiBaTh YrNeBOAOPOAHbIE coeanHeHnA. dyHaameHT TaTtapuuy,
Kak y>e ykasblBanocb paHee, 6yKBasibHO HacbIWeH dronaamm
yrneBo4opOoao0B, NPUYEM UX COCTaB U KOHLEHTpauua 6nm3ku

K (DOHOBbIM 3HAaYEHMAM OpraHUK1 NOA3EeMHbIX BOA AEBOHCKUX
OTIIOXXEHWN, TAE N KOHLEHTPUPYIOTCA OCHOBHbIE 3a5eXun HeddTu
3Ton pecnybnuku. bonee Toro HabnogaeTcA YeTkaa 3aBUCUMOCTb:
Tam, rae nNpucyTcTBYOT obpa3oBaHua 60sblleYepeMLILAHCKON
cepun, B 0Cal04HOM Yexne NMEKTCA HePTAHbIE 1 ra3oBble
MaCcTOPOXAEHNA; B TeX panoHax, rae oHa OTCyTCTBYeT, ucyesaroT u
3anexm (puc.2).

3HaunT HeTAHOM hnona, 3apoANBLUMIACA B (DyHAAMEHTE, MOXET
NoANMTLIBaTL 3aneXxu yrneBoaopoAoB B 0CaA04HbIX nopoax?

A ecnun 9T0 TakK, TO no4yemy 6bl LienieHanpaBfeHHO He NonckaTb
3anexwu B caMom pyHaameHTe? K coxkaneHuno, HepTAHNKN 1
ra3oBVKW [0 CUX NOP He NPUAAIOT 3TON Npobneme A0MKHOro
3Ha4veHunA. TeM He MeHee, Takune NonbITKKN 6bINn cAenaHbl.
Hanbonee nokasaTteneH WBEACKUIA ONbIT LiefeHanpaBfieHHOro
novcka HeTu B KpucTannnyeckux nopopaax CkaHANHaBCKOro
wuTa. No pekoMmeHaaLmnm N3BECTHOro0 aMepuKaHCKoro reosnora
T.longa B Ha4yane 80-x rogoB NPOLIOrO CTONETUA B METEOPUTHOM
kpaTepe CunbaH 6bina npobypeHa nomckoBaaA ckBaxuHa paBbepr-
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investigation of Tatarstan’s subsurface resources. As part of this program
several wells were drilled into the foundation, two of them — superdeep.
These are Minnibaevskaya -20000, bottomhole —5099m, boring through
granite basal complex - 3,215m, and Novoelkhovkaya -20009, bottomhole
depth---5,881m, meters drilled through granite basal complex---4,077.
These and other special-purpose wells have revealed the presence in
crystalline rock of telltale signs of hydrocarbon migration. The underground
water trapped in crystalline rock fissures contains up to 16 percent of
hydrocarbon gas. The sum total of these gases, according to findings

by I.N. Plotnikova (year 2006) sometimes exceeds the total amount of
hydrocarbon gases in the water of producing Devonian deposits in Tataria.
Moreover, a comparison of the hydrocarbon content of the basal complex’s
bitumoids and oils from the famous Romashkinskoye oil field —one of the
world’s largest—shows that there is a distinct similarity. According to a
body of opinion (G.N. Georgadze,2003), basal complex bitumoids in this
region may be viewed as traces of migration of oil and gas bearing fluids.
The basal complex body proper has a specific voluminous space inside of
which the fluids are allowed to travel freely and under certain conditions to
coalesce to form deposits.

The hydrocarbon fluids involvement in the interior gas breathing and the
resultant capsulation of hydrocarbon gases in the form of occlusions in
the tiny rock fissures , in the basal complex minerals has been observed
by a number of investigators in many other areas. A good case in point
is the Siberian platform basal complex where reliquiae of trapped fluid
were found whose gas phase consists predominantly of methane and
its homologues, while the liquid phase is composed of aqueous and
hydrocarbon compounds.

Investigators believe that hydrocarbons are a mixed bag and trace their
origin to depth and biogenic factors. They have been formed from both
organic matter and non-organic carbon and hydrogen with mechanical
and chemical processes figuring prominently in their genesis (R.P.Gottlich,
B.I.Pisotsky, N.N.Burmistenko,1988). The fluid investigated in the
rocks of the Siberian table basal complex , Yuzhno-Tatarsky dome fold,
Dneprovo-Donetsk basin, Pripyatsky depression represents a relatively
low-temperature system, with 90 percent of its gas phase comprised of
methane and its homologues. The authors draw a conclusion that Pre-
Cambrian rocks throughout aeons of their geological history have been
exposed to the impact of hydrocarbon fluids of varying origin.

Oil and gas deposits also have been found in the basal complex rock in
western Siberia. To date there are 70 such deposits discovered there,
most of them located in the Nyurolsk basin. One of the biggest deposits
was established in the Maloichskaya zone where oil was tapped at a depth
of 2,841-2,852 m with production rates of 367 m3/day. True, in western
Siberia the basal complex consists mostly of consolidated calcareous
bodies rather than granite rock. So, the term “basal complex” is a
misnomer and can hardly be applied in this case. Either way, it can be
argued that the basal complex of table regions which traditionally was held
to be of no commercial value in terms of oil and gas production is actually
saturated with hydrocarbons.

Again, the question begs itself: how come that hydrocarbon fluids have
worked their way into crystalline rock of granite type? The answer is as
simple as that: oil and gas have emerged from deep down in the interior of
the earth where they were formed due to non-organic synthesis of carbon
and hydrogen molecules. But this is clearly at odds with the the classic
organic theory of oil origin which postulates and not without cogent reason
that hydrocarbons evolved from organic matter. These two seemingly
irreconcilable approaches to the problem of hydrocarbon genesis are
integrated by a new geodynamic concept of oil and gas formation ,
developed by researchers at the Gubkin Russian State Oil&Gas University
(V.R.Gavrilov, 1986).

Under this concept, hydrocarbons may be formed due to a variety of
causes either through destruction and transformation of organic matter or
through mineral synthesis in the earth’s interior. By the same reasoning,
granites themselves may be formed not only when melts solidify but

also as a result of metamorphism of protogenic-aqueous rocks , and

also sands, clays, at relatively low temperatures ( in the neighborhood
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o6ecneymBaroT BbICOKYIO NPOYHOCTb CBA3N B pa3fioMe Npu 04eHb HU3KMX

3ab0MHbIX TemnepaTypax 6e3 Heo6X04MMOCTM BO BHELLHWUX aKTUBaTOpax.

Oilfield Technology Group komnanun Hexion Specialty Chemicals npegctasnser

packnuHuBatowme HanonHutenn SiberProp™ n SiberMax™, cosgaHHble creunanbHo

ANS NPUMEHEHWS B HU3KOTEMNEpaTYpHbIX pa3pbiBax nnacta. ObecrneunBas BbICOKYHO

NPOYHOCTb €BA3N 6€3 MCMONb30BaHUs BHELWHero aktueatopa, SiberProp n SiberMax

SBNAIOTCA HOBEMLAMA TEXHUYECKUMM [OCTVKEHWSMI HaLen KOMaHAbl uccnefosare-

nein n paspabotymkoB. Bam 6Gonblue He

HY>XHO 4062BNATb LOMOHATESbHbIE XUMM- MPOYHOCTD CLIEMNEHUA

KaTbl, 4TOObI CrOCOBCTBOBATL CLENIEHMIO o o Tenneparypax Ipu Gonee B6icoK Teuneparypas,
MPOYHOCTL CBSA3H CPAaBHAMA 663 npumeHeHns akTeatopa, OTme-

nponnaHTa npu HASKUX Temnepatypax. Bbl KaK i HOTOTs30BaHAN aKTUBATOPA. | 4EHO YBEITHEHHE TDOYHOCTH OB3H.

BbIUrpaeTe 6rarogapst MeHbLIen XMMNYEeC-

Kol 06paboTKe W B3aMMOLEWCTBMIO 200

XWUOKOCTW ANS rMApOpaspbiBa, COXPaHss

250

g 150
npu 3TOM HaMBbICLYIO MPOBOAUMOCTL =
CKBaXXWHHOrO pasnoma. MokpbiTus Siber- %m
Prop (necouHoe) n SiberMax (kepamuyec- &
KO€) BKIIOYaloT HOBeWWylo cmonsHylo — -50
TEXHOMOrnio, KOTopas [JaeT BbICOKYIO
MPOYHOCTb MEX3EPHOBOW CBA3W, COXPaHAS 49°C 60°C
npu 3TOM Hawu u3BecTHble SB cBoiicTBa I 12118 SiberMax 1 unu 12/20 SiberProp
(Stress to Bond / Hanpsxerue ans Cesian). 12/18 KotBerLuokHbii RCP (lponnakt co
CmonsHuctbim MoKpbiTHEM)
. .to XRT™ Focused on Production. Quality You Can Trust.5"
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Puc.2 Fig. 2

1 ¢ npoekTHOM rny6uHon 7500 M. 10 TEXHUYECKUM NpUYMHaM
oHa 6bina octaHoBneHa Ha rmybuHe 6700 m. MNpu ncnbiTaHum U3
CKBaXWHbI rMYyBUHHBIM HACOCOM 6bINO OTKa4YaHo

6onee 15 m3 HedpTu, 60nee 10 T MarHeTUT-HEPTAHOW Macchbl

1 150 T BbICOKOMUHEpaNn30BaHHON BoAbl. BTopasa ckBaxuHa,
npobypeHHasa Ha rmy6buHy 2700 M, Npu UCMbITAHUW B UHTepBane
2000 M Takxe A

anaHeb0mbLOon NPUTOK HETU. MMOCKONbKY NPOMbILEHHbIX
NPUTOKOB Tak 1 He 6blNO0 NONy4YEHO AanbHENLME NOUNCKU
yrneBoOAOPOAOB B 3TOM paiioHe 6binn 0CcTaHOBMEHbI. YTo 3T0:
KpyLeHne HeoboCcHOBaHHbIX Haaexa? Ckopee BCEro Halle
HE3HaHue TOoro, Kak OpraHn3oBaTb U NPOBOANTL NMOVCKOBbIE
paboTbl Ha HEPTb 1 ra3 B TakKMX HEOObIYHbIX MOPOAAX, Kak
KpucTannuyeckui oyHaameHT nnatdgopm. Bea Teopua un
npakTuka HedpTerasoBoro gena, kotopaa HacuuTeiBaeT 6onee 150
ner, 6bbina paspaboTtaHa NPUMEHNTENBHO K 0CaA04HbIM Nopoaam

1 rmaBHbIM 06bEKTOM Noucka Bcerga 6blna aHTUKNNHanbLHaA
CcTpyKTypa. B dhyHaameHTe xe Bce He Tak. A Kak? - Noka mbl ele
cebe oT4eTNNBO He npeAacTasnAeMm. Ckopee BCero, Tam AOMKHbI
6bITb Apyrne 06bLEKTHI MOUCKA, YeM aHTUKMHanb. MoxeT 6bITb
370 6yAyT 30HbI Pa3ynyOTHEHNA, MOBbILEHHOW TPELUMHOBATOCTM
nopoa? MoxeT 6bITb yrnesoaopoabl 6yayT TAroTeTb K
onpefeneHHoMy TUMNY KpUCTanNN4ecKux nopoa, Hanpuvep, K
rpaHuTam? Ha aTm 1 MHOrne Apyrve BOnpochl y4eHble CErOAHA He
MOryT AaTtb y6eauTenbHblX 1 060CHOBaHHbIX 0TBETOB. Heobxoammo
LenieHanpaBfieHHO ¥ KOMMMIEKCHO U3y4datb 3Ty npobnemy. Ho yxe
ceryac MOXHO yTBEPXAaTb, 4TO hyHAAMEHT NnaTcopM HacbILEeH
yrneBoAOPOAHBIM (hIOMAOM Pa3NIMYHOIO NPOUCXOXAEHUA 1 NMOPON
B ropa3ao 60sblleM KOMMYECTBE, YEM BbllLENeXallmin 0cafoyHbIn
yexon. B dpyHaameHTe HaBepHAKa €CTb KPYMHbIE CKOMIEHMA
HedTn 1 rasa, BbIABNEHNE KOTOPbIX OCOOEHHO akTyanbHO B CTapbIX
parioHax HehTenobblun, rae ecTb pa3BuTasa MHPaCTPyKTypa,
NIOACKME pecypcebl U rae 3anachl TpaaMunMoHHOW HedTh 1 rasa
ncToLjalTeA.

Aymaetca, 4To hyHAaMeEHT nnaTopMeHHbIX obnacTen — 3TO HOBbIW

BO3MOXXHbIW He(pTeraSOHOCHbIﬁ aTaXk 3eMHOM KOpbl, OH UmMeeT
6ynyu4ee, C HUM CBA3aHbl HaWKn HageXxabl.
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of a few hundred degrees). This mechanism of granite formation has
been developed at the Geological Institute under Russian Academy of
Sciences. Researchers argue that due to metamorphogenic infiltration

of gas and water fluids, proceeding from the lower reaches of the sial
zone of earth, there may occur homogenization of petrofabric--rheologic
parameters of crystalline basal complex and overlying sedimentary strata.
The latter having been ‘saturated’ with mineral compounds specific for
granites , cease to be the sedimentary rocks ( sands, clays) and become
transformed into crystalline granites, without being exposed to melting in
the process (M.G. Leonov, S.Ty. Kolodyazhnyi, N.M. Kunina, 2000).

There are cases of shaly rock complexes enriched with organic matter
occurring among granites in table basal complexes. But back to Tataria
where numerous oil fields are located. Here, a huge graphite-rich
thickness, so-called Bolshecheremshinskaya series dating back to 3 bin.
years ago has long been identified in the basal complex. It was found

to contain a large amount of organic carbon. It may be assumed that

this carbon by interacting with flows of hydrogen deep in the interior of
the earth could form hydrocarbon compounds. As mentioned earlier,
Tataria’s basal complex is literally saturated with hydrocarbon fluids The
composition and concentration of these fluids is close to background
values of subterranean water organic matter in Devon deposits where

the main oil fields in this republic are located. Moreover, there is a distinct
relationship between the presence and lack of gas and oil fields in this
area. Where there are bodies of the Bolshecheremshinskaya series the
sedimentary mantle contains oil and gas, in areas where it is missing, no
oil and gas fields can be found (fig.2). Does that mean that fluids formed
in the basal complex feed the hydrocarbon accumulations in sedimentary
rock? And if this is actually the case, then why not search purposefully for
hydrocarbons in the basal complex proper?

Unfortunately, oil and gas workers have so far failed to pay due attention
to this problem. Yet, some attempts to tackle this problem have been
made. The Swedish experience of goal-oriented search for oil in crystalline
rocks of the Scandinavian shelf provides one example. According to
recommendations by T. Gold, a reputed American geologist, early in the
80’s of the last century an exploratory well Gravberg-1 with a design

depth of 7500 m was drilled in the Silian meteorite crater. The well was

run to a depth of 6,700m when drilling was stopped due to technical
reasons. During the test more than 15 m3. of oil , over 10 t of black iron
oxide and 150t of highly mineralized water was pumped out by a deep
well pump. The second well run to a depth of 2,700m when tested in the
interval of 2,000m also yielded a small oil influx. Since no commercial

oil flows were produced, further search for hydrocarbons in the area was
suspended. What does that signify: collapse of ill-founded hopes? Most
probably it stems from our poor knowledge of how to arrange and carry on
prospecting work in such unique rocks as table crystalline basal complex.

The whole theory and practice of oil-and-gas business which has been
around for over 150 years, has been developed to deal with sedimentary
rock, with anticlinal structure being the main object of search. This theory
doesn’t seem to apply to basal complex. We cannot yet figure out how we
should proceed. It seems like there are objects other than anticline to look
for. Maybe these are consolidation areas, areas of increased cleavage?
Or maybe hydrocarbons tend to gravitate to a certain type of crystalline
rock, such as granites? These are the questions that have the scientists
baffled and to which they cannot yet give any convictive or legitimate
answer. This problem should be dealt with in a purposeful and
comprehensive manner. But already at this stage it may be claimed that
table basal complex is saturated with hydrocarbon fluids of diverse origin
and that sometimes these are present in much higher amounts than in the
overlying sedimentary mantle. The basal complex obviously holds huge
accumulations of oil and gas whose identification is especially relevant in
old oil production areas with developed infrastructure, human resources
and dwindling reserves of traditional oil and gas.

It appears that basal complex of table regions represents a new
potential oil and gas bearing level of the Earth’s crust, that
holds great prospects for the future and on which we should
pin our hopes.
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