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HekoTopbie acnekTbl GOpMUPOBAHUA 3aN1eKeN
CBEpPXBA3KMX HepTel B OTIOXKEHUAX CAKMAapPCKOro
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AHHOTaLuA

B pa6oTte paccmoTpeHbl 0CO6E@HHOCTU IUTONIOTUYECKOTO U TEKTOHUYECKOro CTPOEHUsA TepPUTOPUM CEBEPO-BOCTOY-
Hoi yacTu KOxHo-Tatapckoro csoaa (OTC). BoisiBneHbl 6naronpustHble hakTopbl 4nsA GOpMUPOBAHUA CKONJIEHU
yrneBoJOpPOAOB Ha UCCIEAYyEeMO TEPPUTOPUUN: HANlMYME AHTUKIIMHANBbHBIX CTPYKTYP NEepBOro nNopsaka, Haauuue
TPELUHOBATLIX U KABEPHO3HbIX NOPOJ, B OTNOXKEHUAX HUKHECAKMAPCKOTO0 Apyca, Hanu4yue nopoa-cdaonaoynopos
B BbllUEeNeXaluX 0TN0XKEHUAX, 06ecneynBaoLMUX COXPAHHOCTb NOTEHLNANbHBIX 3asexei HedTu. MMomumo 3Toro,
BbIsIB/IEHbI JONOJIHUTENbHbIE NPEANOCbUIKN ANnA ¢dopMmUpoOBaHUA 3anexen yrnesogopogos (YB): Hanuuue pasno-
MOB, 06ecneynBaOLMUX BO3IMOXKHOCTb A5 BEPTUKANbHON murpauuu YB ¢ nocnegytowum 3anosiHeHMeM noTeHLu-
aNnbHbLIX IOBYLIEK; @ TaK)Xe BTOPUYHbIE U3MeHeHUs, hopMuUpyloLLMe NyCTOTHOE NPOCTPAHCTBO NOPOJ-KOJIIEKTOPOB.

MaTtepuanbl U meToAbl

TeopeTuyeckne: KapTbl TEKTOHUYECKOTO CTPOEHUSA TEPPUTOPUM 1 KapTa
COBPEMEHHbIX HEOTEKTOHNYECKNX JBUKEHMII 3€EMHOI KOPbI.

MoneBble: AaHHble MAaKPOOMMCAHUA KEPHOBOTO MaTepuana

(KaK NepBMYHOro MO AAHHbIM F€0NOTUYECKMX KYPHANOB, TaK 1
nepeonncaHns KoNNEeKTMBOM aBTOpPOB).

JlabopatopHblie: JaHHble PacTPOBOW 3IEKTPOHHOM MUKpocKonun (PIM) cBepxeszkue HedTn, CBH, kapboHaTHbIN KonNeKTop, GuUnbTpaLMoHHO-
06pasLoB KepHa. eMKOCTHble cBoicTBa, PEC, HedTaHO nnact, KOxkHo-TaTapcKkuin cBog,
O6beKT 1cCcNefoBaHNA: KePHOBbI MaTepuan, OTOOPaHHbI U3 OTNOKEHWA  PacTPOBAs INEKTPOHHAA MUKpOCKonus, PAM

CaKMapCKOro fipyca B X0Ae NouCKOBO-pa3BefoyHoro GypeHus Ha
TeppuTOpUn ceBepo-BocTouHoro cknoHa tOTC. (Mo cornacoBaHuio ¢
HeApononb3oBaTenem AaHHble 0 pa3BeA0YHON NioLWaam, KonmyecTse
NpobypeHHbIX CKBaXMH 1 UX HOMEpax He pa3rnalarnTcs.)
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Republic

Khaziev R.R., Andreeva E.E., Anisimova L.Z., Fakhrutdinov I.R., Baranova A.G.
Institute for Problems Ecology and Mineral Wealth Use of Tatarstan Academy of Sciences, IPEM TAS, Kazan, Russia
radmir361l@mail.ru

Abstract

The work considers the peculiarities of the lithological and tectonic structure of the territory of the northeastern part of
the South Tatar arch (STA). Favorable factors for formation of hydrocarbon accumulations in the area under study were
revealed: presence of anticlinal structures of the first order, presence of fractured and cavernous rocks in sediments
of the Lower sakmar stage, presence of rocks-fluid stops in overlying sediments ensuring preservation of potential
oil deposits. In addition, additional prerequisites for the formation of hydrocarbon deposits (HC) were identified: the
presence of faults that provide the possibility for vertical migration of HC with the subsequent filling of potential traps;
as well as secondary changes forming the hollow space of rock collectors. The obtained conclusions make it possible to
give a favorable forecast during geological exploration for hydrocarbons in Sakmar sediments on the studied territory.

Materials and methods

Theoretical data: maps of the tectonic structure studying territory and
the map of modern neotectonic movements of the earth's crust.

“Field” methods: description of core material (both primary according to
geological journals, and re-description by a team of authors). Laboratory Keywords

methods: raster electron microscopy (REM) data of core samples. extra-viscous oils, EVO, carbonate collector, filtration-capacitive
Object of study: in present work object of research was a core material properties, FCP, oil reservoir, South Tatar arch, STA, raster electronic
taken from sakmarian age sediments during exploratory drilling on microscopy, REM

the territory of the North-Eastern slope of the South-Tatar ark (STA).
(In agreement with the subsoil user, data about exploration area, the
number of drilled wells, and their sequence numbers are not disclosed.)
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BBepeHue

Ha tepputopun Pecny6anku Tatapcrax (PT)
ye 6onee 15 neT BeAETCA IKCNEPUMEHTaNbHAA
106b14a yrneBofOPOAHOTO ChiPbs U3 OTIOMEHUN
yhumMcKoro sipyca Ha AWwanbyMHCKOM MeCTOpo-
¥paeHun cepxsszkon Hedtn (CBH) [1, 5]; u ¢
Ka¥[blM rofoM HabNJaeTcsa yCToMYnMBas TeH-
NeHuMs pocta rogosoii Aobbium (B HacTosuiee
BPEMS OKOO 4 MJIH T B TOA B Lienom no PT).

MoMUMO 3KCNepuUMeHTaNbHOM 406bIYK Npo-
BOANUTCA OypeHune pasBefoyYHbIX CKBAMMUH Ha
NepCneKTUBHbIX TEPPUTOPUSX tOr0-BOCTOYHOIO
cKknoHa HOxHo-Tatapckoro csoga (OTC) ¢ BblI-
COKMM YrneBoA0POAHBIM MOTEHLMAIOM C Liefblo
npupatyeHuns 3anacos CBH.

OfHaKO MepCneKTUBbI JalbHERWNX reono-
ro-paseefiodHbix paboT pacnpocTpaHAoTCs He
TOJIbKO Ha TEPPUTOPUN IOKHOMN U t0r0-BOCTOYHOMN
yactn HOTC ¢ oTkpbITbiMK 3anexamu CBH, Ho u
Ha TEpPpPUTOPUIO CEBEPO-BOCTOYHOrO CK/IOHA
HOTC, roe no AaHHbBIM NOUCKOBOTO WM pa3Befoy-
HOro GypeHus BbisBNeHbl HehTEeNnposBAEHNUA B
CaKMapCKuX OTNOXKEHUAX [6].

Kak n3BecTtHo, 6naronpusTHbiMU daKkTopa-
mu ans hopmupoBaHus 3anexein HedTn (B Tom
uncne u 3anexeit CBH) ssnsoTca: 1) Hanuyue
MONOXUTENbHbIX CTPYKTYP KaK MOTEHLMA/bHbIX
NOBYLIEK ANA CKONAeHWi yrneBogopofos (cBo-
[10B, BaNOB, IOKaNbHbIX MOAHATUI); 2) Hanuume
NnopoA-KONNEKTOPOB B KauyecTBe pe3epByapoB
AN YyrAeBoAoPOA0B; 3) HaMYMe NOPOA-NOKPbI-
LWeK, COXPaHAIOLWMNX 3a1eXb OT pa3pyLleHus.

[loNoNHATENIbHO K BbiIEYNOMAHYTHIM dak-
TOpam OTHOCWTCA: Hannyne pasNoMoB U TPELLUH
B 0CAf04HOV TOJLLE, CNOCOOCTBYIOWUX BEPTU-
KanbHOW MUrpaLMmM yrNeBOLOPOAOB U3 HUKeNe-
aLMX NPOLYKTUBHbIX OTJIOXEHUI B BblLIENEXa-
wue ¢ nocneaytouMm 3anoiHeHnemM NoByLIeK; a
TaKKe 3nureHeTnyeckue npoueccsl, hopmupy-
jolLiie BTOPUYHOE NYCTOTHOE NPOCTPAHCTBO MNO-
TeHUManbHOro MPUPOAHOro pesepByapa.

Pe3ynbTaTtbl U 06CyKACHUA

Kak 6bl0 cKasaHo Bbllle, OAHUM U3 OCHOB-
HbIX GnaronpuaATHbIX hakTopos npu hopmmpo-
BaHWK 3anexei HedTn ABNAETCA HanUyne Nono-
KUTENbHBIX CTPYKTYP B 0Caf04Hoi Toawe. Mpu
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Puc. 1. ®paemeHm mekmoHu4eckol Kapmsl 020-80CMOYHO20 pe2UoHa
Pecny6nuku Tamapcmat (cesepo-80cmoYHbIli CKNOH OmmeyeH Kpy2om)

[2], M 1:2000 000

Fig. 1. Fragment of the tectonic map of South-Eastern region Tatarstan
Republic (the North-Eastern slope is marked with a black circle), [2]

Scale 1:2,000,000

pPaccCMOTPEHUN TEKTOHUYECKON KapTbl TEPPUTO-
pun ceBepo-BocToka KOTC BMAHO, YTO Ha BCeW
TEPPUTOPUM UMEIOTCA NIUHENHO-BbITAHYTbIE B
cy6MepuaMOHaNbHOM HanpaBieHUU MONOKM-
TenbHble CTPYKTYpbl (puc. 1), NpOTAXKEHHOCTb
KOTOPbIX COCTaBNAET HECKO/IbKO AECATKOB KUNO-
MeTpoB. LnpuHa 3TuX CTPYKTYp cocTasnseT ot 3
[0 6—7 KM.

Kak BuaHo 13 puc. 1, Ha Tepputopun nmeetcs
cepuvs NoAHATAM 1 nopagKa Kak noTeHLManbHbIX
noByLUeK Npu hopMrpoBaHun cKonnexnin YB.

B KoHue 90-x — Hayane 2000-x rofoB Ha
TeppUTOPUN CEBEPO-BOCTOYHOro cKknoHa OTC
NPOBOAMUNOCH BypeHme pa3BefoyHbIX CKBAXMH C
MONHLIM OTOOPOM KepHa M3 OTIOKEHUIA HUXKHE-
NepMCKOro otaena, B YaCTHOCTU U3 OTNIOXKEHUN
CaKMapCcKoro Apyca. 3ToT matepvan NoCayxun
ANA OLEHKN KONNEKTOPCKUX U 3KPaHUPYIOLLUX
CBOWCTB CAKMapCKMX OTIOXEHWA.

Mpn MakpoonucaHuM u PacCMOTPEHUN
06pasLoB KepHa aBTOpamy YCTaHOB/EHO, YTO
HUMHEeCaKMapcKue oTnoxeHus  (tactyGcKui
rOpPMU30HT) NpejcTaBieHbl Kap6oHATHbIM KO-
NEKTOPOM C [OBOJbHO KPYMHbIMU KaBepHamu
pasmepom ot 1 o 3 mm (puc. 2), 4To No3BONSA-
€T OLEHUTb OT/IIOXEHWA KaK MOoTeHLUWanbHbIN
KONNEeKTop Ana ckonneHus 3anexein CBH. Kak
oTmeyaetcs B paborte [2, 3], B nopax ¢ gaHHoii
pasmepHoCTbio naeT punbtpauns YB coboaHo,
NOA AeNCTBMEM CUNbl FpaBUTALUN.

OZHaKo HemanoBaXHbIM (aKTopom npu
opmnpoBaHUM HedTAHBIX 3anexen ABNAETCA
Hannyne nOpoOA-NOKPbIWEK, «3anedyarbiBalo-
WUX» 3anexb W MPenaTCTBYOWUX MUTpaLnm
yrneBOJOPOAOB B Bbllle- ¥ HUKenewalme ro-
pu30HThI. Mpn paccmoTpeHnn obpasyoB KepHa
Bblllenexalux OTNOXEHNN — CTePANTAMAKCKO-
ro ropuM3oHTa — YCTaHOB/IEHO, YTO OTIOXEHUA
npeAcTaBAeHbl 3aruncoBaHHbIMU LONOMUTAMU
1 usBectHaKammu (puc. 3). Mo AaHHbIM TUTONO-
TMYECKUM 0COBGEHHOCTAM aBTOPbI MO3BOAAIOT
OLLeHUTb BepXHECaKMapCKue OTNOXEeHUA KaK
noTeHLMaNnbHy0 MOKPbIWKY npu dhopmuposa-
HVW 3anexen yrneBogopos0B.

KaKk BMAHO U3 BbllecKasaHHoro, Heobxo-
OUMble ycnoBus ans GopmupoBaHua 3anexei
YB B CAaKMapCKUX OTNIOXEHUAX HA U3y4aeMoi

Puc. 2. ®omoepagus obpasya
KepHa U3 HUXCHeCakmapckux
omaoxceHuli (Ha pomoepaguu
KaBepHO3HbIU U3BECMHAK
macmy6ckoeo 8o3pacma)

Fig. 2. Photo of a core sample from  Fig. 3. Photo of a core sample from
the lower sakmarian age sediments the upper sakmarian (sterlitamak)

(in the photo shown a tastubian
age cavernous limestone)

TEppUTOPUM BbIMONHATCA. B pgononHeHune
cnefyeT OTMETUTb, YTO HEMaNnoBaXHbIM ak-
Topom Aana dopmupoBaHus 3anexenn CBH
ABNAETCA HannyMe TEKTOHUYECKUX pasno-
MOB A/1A BEPTUKaNbHON murpauun YB u3 Hu-
Kenexawmx npoAYKTUBHBIX OTIOXEHU B
Bblllenexauue.

Mpn n3yyeHUU KapTbl COBPEMEHHbIX HEO-
TEKTOHWUYECKUX ABMKEHWI (pWC. 4) BUAHO, 4YTO
Ha Tepputopun cesepo-BocToka tOTC Habnio-
[aeTcA cepua TEKTOHUYECKUX HapyLIeHWU opu-
€HTUPOBKOW B Cy6LWIMPOTHOM HanpaBieHuu,
KOTOpble, B CBOK 04Yepefb, MOryT obecneyuntb
BepTMKanbHylo murpauuio YB ¢ nocnegyowmnm
3anofHeHMeM NOBYLIEK B OT/IOXEHUAX HUKHe-
cakmapckoro nogvapyca. [pn getanbHom m3y-
YeHUU KapTbl BUAHO, YTO Ha M3y4yaemon Teppu-
TOPUU MMEIOTCA 0Yaru 3eMNEeTPACEHU C CUNow
6onee 5 6annoB; COOTBETCTBEHHO HE UCKIOYe-
HO (opmMpOBaHME HOBbIX Pa3/IOMOB B 0CaA0Y-
HOW TonLLe.

B KauecTBe BTOpoCTeneHHoOro akropa npu
dhopmupoBaHun ckonnennin YB B KapboHar-
HOV NMOPOAEe-KONNEKTOPe HEMANOBAXHY0 pPosb
UrpaloT NpoLecchl HaNOXEHHOro 3nureHesa
(BblWeNaYMBaHMe M BTOpWUYHAA [0NOMUTU3A-
uns) [4]. Npu paccmotpeHun o6pasLoB KepHa
13 TacTyOCKMUX OTNOXEHNU MeTofoM POM BbisiB-
neHbl MUKponopbl pasmepom ot 0,1 go 0,5 mm
(pwnc. 5). CornacHo nuTepaTypHbiM AaHHbIM [2]
B NOpax C TaKON pa3mepHOCTbIO BO3MOXHO Ya-
CTUYHOE ABWMXEHWe GNonA0B C NPUMeEHEHNEM
LONONHUTENbHbIX CUN (MPUMEHEHME CUCTEMbI
NOBbIWEHNWA NNACTOBOrO JABNEHUA) ANA KOM-
neHcauuMn KanunaapHoro JaBNeHnA; OfHaKoO B
cnyyae Gonblieit MHTEHCUBHOCTU 3TUX BTOPUY-
HbIX MPOLEeCcCOB BO3MOXHO dopmupoBaHue
nyctot 6osblwero pasmepa, rae duabTpaums
(NIOVAO0B MOXKET NPOUCXOANTb NOA AerCTBUEM
rpaBUTALMOHHBIX CUA. He ncKnoyeHo, 4To npu
GypeHun pa3BefoyHbIX U NOMCKOBO-pa3BeoY-
HbIX CKBA¥WH Ha AaHHO TEPPUTOPUM NPU yCio-
BUM 0T6OPA 1 1€TaNbHOIO U3YYEeHUA KEPHOBOTO
matepuana OyayT BbisBAeHbl Nopbl Gonbliei
pa3MepHOCTM KaK Mo pe3ynbTaTam MaKpoo-
nucaHua, TaK W MUKPOOMUCAHWA KEePHOBOrO
maTepuana.

Puc. 3. ®omozpagpus o6pasya
KepHa u3 BepxXHecakmapckux
(cmepnumamakckux) omaoxceHull
(Ha pomoepacpuu 3a2uncosaHHsblli
dosomum)

age sediments (in the photo shown
a gypsum dolomite)
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YcnoBHbie 0603HAUCHHS

a G)r'
N4 30Hbl NOBbILWEHHOW NpOHULae-
MOCTVW reocpe/ibl, OTKpbITbIe Ha
BEPXHeM ypoBHe

30HbI CABMTroBbIX AedhopmaLuii l
(cTpenku ykasblBatoT Hanpasne-
% HU1E CABUIOB)

npeanonaraembie NpOAOMKEHNA
7 30H CAABUrOBbIX Aechopmanuin

B COCTaB reoMopdonornyecku
AKTUBHbIX KOHLEHTPUYECKH

/ 30HaNbHbIX CUCTEM, KOHTPOA-
pyIOLLMX MOHMKEHUA penbeda
(30HbI pacTaKeHus)

30HbI HAPYLIEHN, BXOAALNE %

rpaHnLbl AAepHbIX 06nacten

-reoMopdONOrYecKM aKTUBHBIX

04aros: a) BOCXoAsLLe;
6) HUCXoasALe

KpynHeiiwne 061actv CTBONOBOA
NpoHNLAaemMoCTn reocpess! (An3b-
IOHKTUBHbIE Y3/1bl)

NnoNoXeHne 04aroB CUNbHbIX
3eMNeTPACEHNI € 6anibHOCTbIO
Bbile 5

OpUEHTUPOBKA OCeil pernoHanb-
HbIX Hal'lpﬂ)KeHMl;l

MONINTOHbI, PEKOMEHAYeMble AnA
opraH1M3aunm MOHUTOPUHra 3HAO0-
FeHHbIX reoIornyecKmx npoueccos

rpaHnLbl paitoHa
1ccnepoBaHus

Puc. 4. Kapma cospemeHHbix 2e00uHamudeckux 0suxceHul Ha meppumopuu PT (no danHbim I'YIT HIO «MeoyeHmp» Ha 2008 e.)
Fig. 4. Map of modern geodynamic movements on the territory Tatarstan Republic (map built according to the state unitary enterprise NGO

“Geocenter” for 2008)
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20 um Date :22 Jun 2012

Time :11:07:20 Gun Vacuum = 1000.00
Filament Age = 97.38 Hours Stage at Z = 14.723 mm

Puc. 5. @omoepacgus 0bpazya kepHa, BbINOJHEHHASA Memodom pacmposoll 31eKmpOoHHOU
Mukpockonuu (Ha pomoepacguu u306pax;ceH U3BECMHIK C BbIPAHCEHHBIMU NPOLYECCamu

System Vacuum = 1.84e-005 mBar Contrast = 39.5 % Mag = 164X
mBar Brightness = 49.6 % WD =25.5mm
Signal A = BSD

BbIWENAYUBAHUS U BMOPUYHOL dosomumu3ayuu)

Fig. 5. A photo of a core sample made by scanning electronic microscopy (in the photo shown
limestone with pronounced leaching and epigenetic dolomitization processes)

Utoru

B nccnegyemom paiioHe mumeetcs psg Gnaro-

NPUATHBIX YCNOBUIA Ans hopmnpoBaHWA 3ane-

eN NPUPOLHbIX BUTYMOB:

® HanMume NUHENHO-BbITAHYTbIX MONOXUTENb-
HbIX CTPYKTYP KaK NoTeHLManbHbIX pe3epsya-

Apyca, B c/yyae NOATBEPHAEHUS UX NPOMbILL-
NeHHOW HedTEeHOCHOCTU MOUCKOBO-pa3Befoy-
HbIM BypeHunem.

YcToiumBas TeHAeHUMUA pocTa rofoBoit 406bI4n
HedT B PT BbI3biBaeT HEOHXOAUMOCTb BOB/IEYE-
HWA B pa3paboTKy yKe OTKPbITbIX MECTOPOXKae-
HuI ¢ 3anacamun CBH, a Take noncka v oTKpbl-
TVA HOBbIX MECTOPOXAEHUI Ha NePCNeKTUBHBIX
TEPPUTOPUAX ANA NPpUpPaLLeHMA 3anacos.
Tepputopuio  CeBepPO-BOCTOYHOrO  CKJO-
Ha N0 pPacCMOTPEHHbIM NIUTONOTUYECKUM
N TEKTOHMYECKUM O0COBEHHOCTAM, a TaKke
no nabopatopHbIM AaHHbIM WCCNeaoBaHuA,
MOXHO PacCMOTpeTb KaK MOTeHUManbHO
nepcnekTUBHYIO.
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Results

In the study area, there are a number of favorable conditions for the

formation of natural bitumen deposits:

e the presence of linear-elongated anticlinal structures

as potential reservoirs of hydrocarbons
in the sakmarian deposits;

e the presence of porous reservoir
in tastubian age sediments;

e presence of fluid-resistant rocks of the sterlitamak strata;

e the presence of neotectonic movements

that can create conditions for vertical migration of hydrocarbons

to the overlying sediments;

o the existence of processes of the imposed epigenesis (leaching)

as a favorable factor for the formation
of the void space of the reservoir rock.
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