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AHHOTaUUA

B pa6oTte paccmoTpeHbl 0CO6E@HHOCTU IUTONIOTUYECKOTO U TEKTOHUYECKOro CTPOEHUsA TepPUTOPUM CEBEPO-BOCTOY-
Hoi yacTu KOxHo-Tatapckoro csoaa (OTC). BoisiBneHbl 6naronpustHble hakTopbl 4nsA GOpMUPOBAHUA CKONJIEHU
yrneBoAOpPOAOB HA MUCC/esyeMOin TEPPUTOPUM: HANIMYME aHTUKIINHANbHLIX CTPYKTYp NepBOro nopsaKka, Hanuuue
TPeLMHOBaTbIX U KABEPHO3HbIX NOPOJ B OTNIOXKEHUAX HUKHECAKMAPCKOro Apyca, Hajiu4yue nopoa-gniousoynopos
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-
anbHbIX JIOBYLIEK, @ TAK)Xe BTOPUYHbIE N3MeHeHUs, hopMuUpyIoLLME NYCTOTHOE NPOCTPAHCTBO NOPO/-KOIIEKTOPOB.

MaTepuanbl n metoabl CaKMapCKOro fipyca B X0Ae NouCKOBO-pa3BefoyHoro GypeHus Ha
TeopeTnyeckune: KapTbl TEKTOHUYECKOTO CTPOEHUA TEPPUTOPUU U KapTa TeppuTOpUn ceBepo-BocTouHoro cknoHa tOTC. (Mo cornacoBaHuio ¢
COBPEMEHHbIX HEOTEKTOHUYECKUNX ABUKEHWU 3€MHOW KOPbI. Hefponosib3oBaTenem aHHble 0 pa3BeAoYHONM NNOLWAAN, KONMYecTse
MoneBble: AaHHble MAaKPOOMMCAHUA KEPHOBOTO MaTepuana NpobypeHHbIX CKBaXMH 1 UX HOMEpax He pa3rnalarnTcs.)

(Kak NepBMYHOrO NO AAHHbIM Fe0NIOMMYECKUX KYPHANO0B, TaK U

nepeonncaHns KoNNEeKTMBOM aBTOpPOB). KnioueBble cnoBa

JlabopatopHblie: JaHHble PacTPOBOW 3IEKTPOHHOM MUKpocKonun (PIM) cBepxeszkue HedTn, CBH, kapboHaTHbIN KonNeKTop, GuUnbTpaLMoHHO-
06pasLoB KepHa. eMKOCTHble cBoicTBa, PEC, HedTAHON NnacT, KDxHo-TaTapcKuin CBOA,
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Certain aspects of forming extra-viscous oil deposits in sakmarian sediments
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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 the territory of the North-Eastern slope of the South-Tatar ark (STA).
Theoretical data: maps of the tectonic structure studying territory and (In agreement with the subsoil user, data about exploration area, the
the map of modern neotectonic movements of the earth's crust. number of drilled wells, and their sequence numbers are not disclosed.)

“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

For citation

Khaziev R.R., Andreeva E.E., Anisimova L.Z., Fakhrutdinov I.R., Baranova A.G. Certain aspects of forming extra-viscous oil deposits in sakmarian
sediments in the Tatarstan Republic. Exposition Oil Gas, 2020, issue 6, P. 52—55. (In Russ). DOI: 10.24411/2076-6785-2020-10114

Received: 28.07.2020

IKCNO3NLMA HEPTb A3 [IEKABPL 6 (79) 2020



BBeseHue

Ha tepputopun Pecny6auku Tatapcrtax (PT)
yKe 6onee 15 neT BeAeTcs IKCNepuMeHTabHas
06blYa yrneBojoPOAHOTO Chipbs U3 OTIOMEHUI
ycdrmcKoro Apyca Ha AlanbYvHCKOM MecTopo-
waeHun ceepxeaskoi Hedtn (CBH) [1, 5]; u ¢
KawabiM rofom Habntogaetcs ycrondusas TeH-
[eHuMs pocta rogosoil Aobbium (B HacTosuiee
Bpems OKOMO 4 MAIH T B roA B Lienom no PT).

MoMUMO 3KCnepuMeHTaNbHOM 406bIYK Npo-
BOANTCA OypeHue pa3BefoYHbIX CKBAXMUH HA
NepCcrneKTUBHbIX TEPPUTOPUAX IOr0-BOCTOYHOTO
cknoHa HOxHo-Tatapckoro csoga (HOTC) ¢ BblI-
COKUM YrneBOAOPOAHbIM MOTEHLMANOM C LieNiblo
npupatyerus 3anacos CBH.

OfHaKO MepCrneKkTUBbI JalbHeRWNX reono-
ro-pa3BefoyHbIXx paboT pacnpocTpaHsoTca He
TO/IbKO Ha TEPPUTOPUN HOKHOM U Or0-BOCTOYHOM
yactn HOTC ¢ oTKpbITbIMK 3anexamun CBH, Ho n
Ha TeppuTOpUID CEeBEPO-BOCTOYHOTO CK/IOHA
HOTC, roe no AaHHbIM NOMCKOBOTO M pa3Befoy-
Horo OypeHus BbisiBNEHbI HedTENpPOsABAEHNU:A B
CaKMapCKuX OTNOXEHUsAX [6].

Kak n3BectHo, GnaronpusTHbiMU hakTopa-
mu ans hopmupoBaHus 3anexein HedTn (B Tom
yucne v 3anexen CBH) ssnsaoTtca: 1) Hannune
NONOXUTENbHBIX CTPYKTYP KaK MOTEHLMANbHbIX
NOBYLIEK ANA CKOMIeHUA yrnesofopoaos (CBo-
[10B, BaNOB, NIOKANbHbIX MOAHATAI); 2) Hanu4uune
NOPOA-KONEKTOPOB B KauyecTBe pe3epByapos
ANsA YyrNeBofopPOAOB; 3) HaMyYMe NOPOA-NOKPbI-
LeK, COXPaHAILMX 3aexb 0T pa3pyLleHus.

[loNoNHNUTENBHO K BbilEYNOMsAHYTbIM aK-
TOpam OTHOCWTCA: Hannyme pasNnomMoB U TPELLUH
B 0Caj0uYHOi TOMLWeE, CNOCOBCTBYIOWMUX BEpTU-
KanbHON MUrpaLu1K YrIeBOAOPOLOB U3 HUKeNe-
Halnx NPOAYKTUBHbIX OTJIOXEHWI B BblLIENEXa-
Lue ¢ nocneayloLnm 3anofHeHNeM NOBYLLEK; a
TaKXe 3nuUreHeTUYeckne npoueccsl, hopmupy-
[0l e BTOPUYHOE NYCTOTHOE MPOCTPAHCTBO MO-
TeHLManbHOro NpMPoHOro pesepayapa.

PesynbTatbl U 06CyKACHUA

Kak 6b110 cKa3aHo Bbllie, OfHUM U3 OCHOB-
HbIX BnaronpusaTHbIX hakTopos npu Gopmupo-
BaHWUY 3anexei HedTn ABNAETCA HAMYME NONo-
HUTENbHbIX CTPYKTYP B 0CaAo4HOM Tonwe. Mpu

Puc. 1. ®paemeHm mekmoHuU4eckol Kapmsl 020-80CMOYHO20 pe2uoHa
Pecny6nuku Tamapcmat (cesepo-80cmoyHbIli CKIOH ommedeH 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

pPacCMOTPEHUN TEKTOHMYECKON KapTbl TEPPUTO-
pun ceBepo-BocToka tOTC BMAHO, YTO Ha BCeW
TEPPUTOPUM UMEIOTCA NUHENHO-BLITAHYTHIE B
cy6bMepuANOHaNbHOM HanpaBaeHUn NONOMMU-
TenbHble CTPYKTYpbl (puc. 1), NpOTAXKEHHOCTb
KOTOPbIX COCTABNSAET HECKO/IbKO AECATKOB KUNO-
MeTpoB. LnprHa 3TuX CTPYKTYp cocTaBnset ot 3
0 6—7 KM.

Kak BMAHO 13 pUcyHKa 1, Ha TeppuTOpUM NMe-
eTCA cepuma NofHATUI 1 nopsAaKa Kak noTeHuuanb-
HbIX TIOBYLLEK NPU hopMUPOBaHUM CKonneHnin YB.

B KoHue 90-x — Hayane 2000-x roaoB Ha
TEPPUTOPUM CEBEPO-BOCTOYHOIO cKnoHa HTC
NpoOBOANNOCH BypeHmne pa3BesoyHbIX CKBAXIMH C
MOIHLIM OTOOPOM KepHa U3 OTIIOXKEHUIA HUKHE-
NepMCcKOro oTaena, B YaCTHOCTU U3 OTNOXKEHUN
CaKmMapcKoro apyca. 3T0T matepvan NoCayxun
0N OLEHKN KONNEKTOPCKUX WU 3KPaHUPYIOLLNX
CBOWCTB CAKMAPCKMX OTNOXKEHUIA.

lpn makpoonucaHum U paccMOTPeHUU
06pa3yoB KepHa aBTOpamu YCTaHOB/IEHO, YTO
HUXHEeCaKMapCcKue oTnoxeHus  (tactybckui
FOPMU30HT) MpeAcTaBieHbl KapOGoHATHbIM KO-
NEKTOPOM C AOBOJILHO KPYMHbIMU KaBepHamu
pasmepom o7 1 4o 3 mm (puc. 2), 4To No3Bonsa-
eT OLEeHWUTb OTIOXEHUA KaK MoTeHUManbHbIN
KONNeKTop Ana ckonneHus 3anexen CBH. Kak
oTmevaetcs B paborte [2, 3], B nopax ¢ gaHHow
pasmepHoCTbio naeT unbtpauns YB ceobosHo,
noz JenCcTBMEM CUNbI FpaBUTALUN.

OfHaKo HemanoBaXHbIM (haKTopom npu
opmnpoBaHUM HedTAHBIX 3anexen ABNAETCA
HannMyme MOPOA-MOKPbILEK, «3aneyaTtbiBalo-
WKUX» 3anexb WM MNPEenAaTCTBYOWMUX MUTpaLum
yrneBOJOPOAOB B Bbllle- U HUKenexalime ro-
pu30HTbI. Mpu paccmoTpeHnn obpasyoB KepHa
Bblllenexalnx OTNOXeHNN — CTePANTaMaKCKO-
ro ropuM3oHTa — YCTaHOBJ/IEHO, YTO OTIOXEHUA
npeactaBieHbl 3aruncoBaHHbIMKU LONOMUTAMMN
1 usBectHakamu (puc. 3). Mo AaHHbIM NUTONO-
TMYECKUM 0COBEHHOCTAM aBTOPbI MO3BONSIOT
OLEeHWUTb BEPXHECAKMapCKMe OTNOXEeHUA KaK
noTeHUMaNnbHy0 MOKPLIWKY npu (opmupoBa-
HVW 3anexen yrneBoaoposoB.

Kak BUAHO M3 BbllWecKa3aHHOro, Heobxo-
AUMble yCnoBus Ans GopmMnpoBaHMAa 3anexei
YB B CaKMapCKMX OTNOXEHUAX Ha M3y4yaemon

Puc. 2. ®omoepagus obpasya
KepHQa U3 HUXCHeCakmMapckux
omoxcenuli (Ha pomoepaguu
KaBepHO3HbIL U3BECMHAK
macmy6ckoeo 8o3pacma)

Fig. 2. Photo of a core sample from
the lower sakmarian age sediments
(in the photo shown a tastubian
age cavernous limestone)

TEPPUTOPUU BbIMONHAKTCA. B pgononHeHune
cnefyet OTMETUTb, YTO HEMaNoBaXHbIM ak-
Topom Aana dopmupoBaHus 3anexenn CBH
ABNAETCA HaAMyMe TEKTOHWYECKUX pasno-
MOB A/ BepPTUKaNbHON murpauuun YB u3 Hu-
Wenewalwux nNpoAYKTUBHbLIX OTNOMXEHWUA B
BbilLeNexalliue.

Mpu M3y4yeHUn KapTbl COBPEMEHHbIX Heo-
TEKTOHWUYECKUX ABMKEHWIA (pUC. 4) BUAHO, 4YTO
Ha Tepputopun cesepo-BocToka tOTC Habnio-
[LAeTCA CepUs TEKTOHWYECKUX HapyLWEeHWU opu-
€HTUPOBKON B CYy6WIMPOTHOM HanpaBneHuu,
KOTOpble, B CBOK 04Yepefb, MOryT obecneyuntb
BepTUKaNnbHy murpauunio YB ¢ nocnegyowmm
3ano/HEHNEM JIOBYLUEK B OTNOXEHUAX HUKHE-
caKkmapcKoro nogvspyca. [lpu getanbHom u3y-
YEHWUMW KapTbl BUAHO, YTO HA U3y4yaemoil Teppu-
TOPUU MMEITCA 0Yaru 3eMNeTpACEHU ¢ CUNom
6onee 5 6annoB; COOTBETCTBEHHO HE UCKOYe-
HO (hopmMMpOBaHME HOBbIX Pa3/IOMOB B 0Caf0Y-
HOM ToALLe.

B kauecTBe BTOpoCTeneHHOro aktopa npu
topmupoBaHun ckonnenunii YB B KapboHart-
HOV NOPO/ie-KONNEKTOPe HEMaNoBaxHylo ponb
UrpalT NpoLEecchl HaNOXKEHHOro 3nureHesa
(BblWeNauMBaHme 1 BTOPWUYHAA [0ONOMUTU3A-
uma) [4]. NMpn paccmoTpeHnn o6pasLoB KepHa
13 TaCTyBCKMX OTIOMEHN MeTogoM POM BbisiB-
NeHbl MUKponopbl pasmepom ot 0,1 go 0,5 mm
(pwnc. 5). CornacHo nuTepaTypHbiM AaHHbIM [2]
B Nopax C TaKo pa3MepHOCTbI0 BO3MOXHO Ya-
CTUYHOE ABWXEHWe (GNonA0B C NPUMeHEHNeM
[ONOJIHUTENIbHBIX CcUA (TPUMEHEeHMEe CUCTeMbl
NOBbIWEHWSA NIACTOBOrO AAaBNEHUA) ANA KOM-
MeHcaunMn KanuaasapHoro AaBleHus; O4HAKo B
cnyyae Gonblueidl MHTEHCMBHOCTM 3TUX BTOPUY-
HbIX MPOLECCOB BO3MOXHO (opmMpoBaHue
nyctotT 6onbwero pasmepa, rae duabTpayms
hNIOVAOB MOXKET NPOUCXOANUTbL MOA AeiCTBUEM
rpaBUTALUOHHbIX CUA. He MCKN0YEHO, YTO Npu
GypeHunn pa3BefoyHbiX U MOMCKOBO-pa3Befoy-
HbIX CKBA¥WH Ha JaHHO TepPUTOPUM NPU yCio-
BUM 0T6OPA 1 1€TANbHOIO U3yYEeHUS KEPHOBOTO
martepuana 6yayT BbisBAeHbl Nopbl Gonbluei
pa3MepHOCTM KaK Mo pe3ynbTaTaM MaKpoo-
nucaHus, Tak M MUKPOOMUCAHUA KEPHOBOTrO
martepuana.

Puc. 3. ®omoepagpus obpasya
KepHa u3 8epxXHecakmapckux
(cmepnumamakckux) omaoxceHuli
(Ha pomoepacpuu 3a2uncosaHHsbll
dosnomum)

Fig. 3. Photo of a core sample from
the upper sakmarian (sterlitamak)
age sediments (in the photo shown
a gypsum dolomite)
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IOHKTUBHbIE Y3/1bl)
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FeHHbIX reoIorM4yecKnx npoLeccos
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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)

20 pym

Puc. 5. ®omoepacus 06pazya kepHa, 8bINOAHEHHAS MemodoM pacmposoll 3/1eKmpoHHOU
Mukpockonuu (Ha pomozpaghuu u306pasxiceH U3BECMHSK C BbIPANCEHHBIMU NPOYECCamu

Date :22 Jun 2012
Time :11:07:20

Filament Age = 97.38 Hours Stage at Z = 14.723 mm

Gun Vacuum = 1000.00 mBar

System Vacuum = 1.84e-00S mBar  Contrast = 39.5 % Mag =
Brightness = 49.6 % WD =25.5 mm
Signal A = BSD

BbIUEAYUBAHUA U BMOPUYHOU dosomumusayuu)

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)

Utorun

B uccnegyemom paitoHe mumeetcs psag 6naro-

MPUATHBIX YCIOBUIA AN GOpMUPOBaHMA 3ane-

eN NPUPOLHbIX BUTYMOB:

® HanWyue NUHENHO-BbITAHYTbIX MONOMUTENb-
HbIX CTPYKTYP KakK MoTeHLManbHbIX pe3epBya-
poB YB B caKMapCKUX OTNOKEHUAX;

® HajnMuyue MOPUCTbIX MOPOA-KONNEKTOPOB Ta-
CTy6CKOTO ropr30HTa;

® Hanuuue nopoga-hVMAOYNOPOB CTepiuTa-
MaKCKOro ropu3oHTa;

® Hannyue HeOTEKTOHUYECKUX ABUNKEHUIA, CMO-
COOHbIX CO3AaTb YCNOBUA ANA BEPTUKANbHOM
murpauum YB B BhilLenexaline ropusoHTbl;

® Hajnyue NMpoOLECcCOB HANOXEHHOrO 3NuUreHe-
3a (BbllWenaynBaHus) Kak 6GnaronpuaTHbIN
thakTop Ans GopMUpPOBaHMA NYCTOTHOTO NPoO-
CTPaHCTBA NOPO/bI KONIEKTOPA.

BbiBOAbI

CnepyeT yyecTb, 4TO Ha TeppuTOpuu ceBe-
po-BoCTOYHOrO cknoHa KOTC HaxoAATCA OTKPbI-
Thle HedTAHble MeCTOPOXAeHus, rae BejeTca

@ NpPOMbIWNEHHAA [06bl4a M3 NPOAYKTUBHbIX

nnacToB, MPUYPOUYEHHBIX K OTIOXEHUAM Ka-
MEHHOYrofbHOW cucTembl. OfHAKO He che-
AyeT UCKMoYaTh, 4T0 Ha (hoHe HapacTatwouien
rogoBoit Aob6biun Hedbtm no PT B uenom B
fanbHENWeM MOXKeT BO3HUKHYTb Heobxoau-
MOCTb BOBJieYeHUs B pa3paboTky 3anacoB YB
B Bblllefexalnx OTNOKEHUAX CAKMapCKOro

IKCNO3NUNA HEDTb MA3 [IEKABPL 6 (79) 2020



Apyca, B clyyae NOATBEPHAEHUSA UX NMPOMbILL-
NeHHON HeTEeHOCHOCTU MOMCKOBO-pa3BeAoy-
HbiM BypeHunem.

YcToiumBas TEHAEHUMA pocTa rofoBoi Ao6bIUK
HedTn B PT Bbi3biBaeT HEOHXOANMOCTb BOB/IEYE-
HUA B pa3paboTKy yKe OTKPbITbIX MECTOPOXKAe-
HMI ¢ 3anacamu CBH, a Take noncka v oTKpbl-
TUA HOBbIX MECTOPOXAEHNI HA NEPCNEKTUBHbIX
TEPPUTOPUAX ANA NpUpaLLeHnNsa 3anacos.
TepputOopuio  CEBEPO-BOCTOYHOrO  CKJO-
Ha MO pPacCMOTPEHHbIM NUTONOTUYECKUM
M TEKTOHMYECKMM OCOBEHHOCTAM, a TaKke
no nabopatopHbiM JaHHbIM UCCNEAOBaHMA,
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Results Conclusions

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;
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;
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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