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Pestome: AKkTyanbHOCTb paboTbl. BoBneyeHWe B X03ACTBEHHbI 060POT YrNEBOLOPOLHOIO MOTEHLMana
60nbLWKUX TIYOUH ABNAETCA OOHUM U3 KNKOYEBbIX HAMPABMIEHWA reonoropassefoyHblX paboT, HanpasNeHHbIX Ha
NOWCK KPYMHBIX CKOMMEHWUA FOPHYUX UCKONAeMbIX B MUPE. B Poccum nouck KpynHbIX 1 YHUKaNbHbIX HedTeraso-
BbIX MECTOPOXAEHWIA TaKXKe PACCMaTPUBAETCS B YMCNE KHOYEBbIX CTPATErii OCBOGHWUS PECYPCHON 6asbl yriie-
BOJIOPOAI0B 3eMHbIX Heap. Lienb paboTbl — yTOYHEHWE NPOrHo3a B Npejenax HKHeJEeBOHCKO-HIKHEDPAHCKMX
MOACOSIEBbIX OTIOXKEHNIA PaHee HEBbIABMIEHHbIX 30H HEDTEra3o0HaKOoMIeHUs ¢ Y4eTOM reod)1onL0AMHAMNYECKO
o6cTaHoBKY. MaTepuansl u MeTofbl. [1ns co3aHNs 6acCeiiHOBO MOZESN UCTOMb30BANIUCH CTPYKTYPHbIE KapThl
Mo NOBEPXHOCTW KPUCTANNNYECKOro (oyHAamMeHTa, NoLoLIBe KapbOHATHOrO [IeBOHA, KPOBJIE TYNbCKUX OTIIOXKE-
HWUIA, KPOBNE BEPENCKUX OTNOXEHWIA, NOBEPXHOCTU Maneo30ACKUX OTNOXEHWA, NUTONOro-(haLmnanbHble KapTbl
3MCKO-HIKHEPAHCKINX, (DaMeHCKO-TYPHEICKIX, CpeaHed)paHCKnX, KOCbBUHCKO-pafaeBCcknX, 606pMKOBCKMX OT-
NOXEHWIA, a TaKXKe [ONOSIHUTENIbHO MOCTPOEHHbIE 15 CTPYKTYPHBIX KapT, 25 NUTON0ro-ghaumanbHblX KapT 1 5 reo-
XMMUYECKMX KApT C COAePXaHnemM 06LLEero OpraHMyeckoro yrnepoga u BoLOPOSHOro UHAeKca. [ns Kanubposku
MOZENN 1CMoMb30Bannch 3aMepbl NAACTOBbIX AaBneHnii KxxHo-MNepBomancko — 3anagHo-CTenHoro yyactka no
ckBaxnHam 3anagHo-CtenHas 4, KOxHo-Mepeomaiickas 13, 15, 18. MeTogonorus nccnenosaHus npeaycmarpu-
BAET CUCTEMATU3ALMIO, UHTEPNPETALMIO M 06pabOTKY reonoro-reoU3NYecKnX MaTepuanos, XapakTepusyoLwmx
CTpoeHue byaynykckoi BnaauHbl Bonro-Ypanbckon NpoBMHLIMK; OHA 6a3upyeTcs Ha MeTofe 6acCceliHoBOro Mo-
[enMpoBaHIs, BKOYAIOLLEM MOCTPOEHUE CTPYKTYPHOrO Kapkaca, PeKOHCTPYKLMIO MpOLeccoB HedpTerazoobpa-
30BaHUA W HeddTera3oHaKoMIeHUs, 1 0693aTesibHy0 KanM6POBKY MOJENN N0 pesynsratam riyookoro 6ypeHus.
Pe3ynbTatbl NpoBefieHHON PaboThbl 3aKNOHAIOTCA B MOBbILLEHWN TOYHOCTU CYLLIECTBYIOLLEN TPEXMEpHOIN 6acceil-
HOBOI MOZENU UCCNesyemMoro panoHa nyTem WHTerpauun AOMONHATENLHOM0 06beMa AaHHbIX CKBOXUHHBIX UC-
cnefosaHuin. HayyHas HOBU3HA COCTOUT B TOM, YTO B UHTEPBAse pa3pesa rmy6oKOBOAHbIX OTII0XEHUI BbISBIIEHA
TeHLEHLMs 3amMeLLeHNst KOMNPECCUOHHOr0 BOAOHAMOPHOI0 PeXMUMa Ha CTarHaLMOHHbIRA. 3TO NO3BONSAET CHOPMY-
NIMpOoBaTh MMNOTE3y 0 BO3MOXHOCTYU TPaHCHOPMALMKN YrieBOJOPOAHbIX CUCTEM U3 MPOTOYHLIX B MMAPOLUHAMN-
4eCKM 3aKPbITble (ABTOK/ABHbIE), B NPeAeax KOTOPbIX NPOLECCHI KaTareHHONM (oTio1A0reHepaLm pacTarnBaioTcs
Ha 3HAYMTESbHbIE [TYOUHbI, COOTBETCTBEHHO (DOPMUPYIOTCA FTY60KONOrPY>KEHHbIE 30HbI HE(DTEra30HaKOMIEHN.
BbiBOABL. B HIKHEAEBOHCKO-HIKHEMPAHCKUX MOACONEBLIX OTIOXKEHUAX HXHON YacTh by3ynykckon BnagmHbl
BbIZENEHbI 1BE NMPOrHO3HbIE 30HbI HedoTerazoHakonneHus. Mpu ganbHerLen getanusauum Tepmo6apruyeckoi u
reoxMNU4ecKor 06CTaHOBOK reHepauumn u akkymynsumn yrnesofopooB B 3TX MPOrHO3HbIX 30HAbHbIX 06beK-
Tax MoBbILLIEHA BEPOATHOCTb 06HAPYXEHUS PaHee HEBbIABMEHHbIX HE(DTEra30BbIX MECTOPOXAEHUIA.

Kntouesbie cnosa: by3ynykckas snaguHa, 6acceiiHoBOe MOAENMPOBaHWe, YrNeBoJ0POAHbIE CUCTEMbI, Me-
CTOPOXAEHUs HeddTU 1 rasa, rmy6oKo3arneratLLme ropu3oHTbI, BOLOHANOPHBIA PEXNM.

bnaropapHocTi: PaboTa BbinoIHEHA 34 CYET rOCOIKETHOro chuHaHcupoBaHns HUIP «®yHaameHTanbHbli
0a3nc UHHOBALIMOHHBIX, UNDPOBBIX TEXHOSIOMMIA NPOrHO3a, MOUCKA, Pa3BEAKN U 0CBOEHUS HEGQHTEras3oBbIX PECYp-
COB (QhyHAaMeHTa/IbHbIE, TOUCKOBbIE, MTPUKIIASHbIE, IKOHOMUYECKNE U MEXAUCLMITINHAPHBIE NCCIE[0BAHNS [0
2030 r.)» (Per. Ne FMIME-2025-0012).

Ins uutuposanus: bonpapesa J1.11., Abykosa J1.A. TeodhniongoanHamMmn4eckne 0CO6eHHOCTU HeddTerazoHa-
KONeHUs ry60KONOrpyXeHHbIX FOPU3OHTOB tora by3ynykckoi BnaguHbl. feonorns v reogpusnka Hra Poccun.
2026. 16(1): 142-153. DOI: 10.46698/VNC.2026.71.78.001


https://geosouth.ru/article/view/1385/1134
https://orcid.org/0000-0003-3986-858X
https://orcid.org/0000-0002-8984-7907

Geology and Geophysics of Russian South 16 (1) 2026 ['eonorvs n reopuanka fOra Poccmt - 143

GEOLOGY, PROSPECTING AND EXPLORATION OF OIL AND GAS FIELDS

DOI: 10.46698/VNC.2026.71.78.001

Original paper
Geo-fluidodynamic features of hydrocarbon
accumulation in deep-seated horizons
of the southern part of the Buzuluk Basin

L.l. Bondareval_/, L.A. Abukoval_’

Institute of Oil and Gas Problems, Russian Academy of Sciences,3 Gubkina Str., Moscow
119333, Russian Federation, e-mail: liana_bondareva@ipng.ru

Received: 07.10.2025, revised: 09.03.2026, accepted: 13.03.2026

Abstract: Relevance. Harnessing the hydrocarbon potential of deep-seated deposits is a key focus of
geological exploration efforts aimed at finding large accumulations of fossil fuels worldwide. In Russia, the
search for large and unique oil and gas fields is also considered a key strategy for developing the Earth’s
hydrocarbon resource base. Aim. The aim of the work is to refine the forecast within the Lower Devonian-Lower
Frasnian subsalt deposits of previously undetected oil and gas accumulation zones, taking into account the
geofluid-dynamic environment. Materials and Methods. To create the basin model, we used structural maps
of the crystalline basement surface, the base of the Devonian carbonate, the top of the Tulskian deposits,
the top of the Vereiskian deposits, the surface of Paleozoic deposits, lithofacies maps of the Emsian-Lower
Frasnian, Famennian-Tournaisian, Middle Frasnian, Kosvinian-Radaevskian, and Bobrikovian deposits, as well
as 15 additional structural maps, 25 lithofacies maps, and 5 geochemical maps with total organic carbon and
hydrogen index contents. Reservoir pressure measurements from the Yuzhno-Pervomaysko-Zapadno-Stepnoy
area in wells Zapadno-Stepnaya 4 and Yuzhno-Pervomayskaya 13, 15, and 18 were used to calibrate the model.
The research methodology involves systematizing, interpreting, and processing geological and geophysical data
characterizing the structure of the Buzuluk Depression in the Volga-Ural Province. It is based on basin modeling,
which includes constructing a structural framework, reconstructing oil and gas formation and accumulation
processes, and mandatory model calibration based on deep drilling data. Results. The results of the work include
increasing the accuracy of the existing three-dimensional basin model of the study area by integrating additional
volumes of borehole data. Scientific novelty. The scientific novelty lies in the discovery of a trend toward a
stagnation-based regime replacing compressional aquifers within a deep-sea sediment section. This allows us
to formulate a hypothesis regarding the possibility of hydrocarbon systems transforming from flow-through
to hydrodynamically closed (autoclave) systems, within which catagenic fluid generation processes extend to
significant depths, thus forming deep-sea oil and gas accumulation zones. Conclusions. Two predicted oil and
gas accumulation zones have been identified in the Lower Devonian-Lower Frasnian subsalt deposits of the
southern Buzuluk Depression. Further refinement of the thermobaric and geochemical conditions of hydrocarbon
generation and accumulation in these predicted zonal features increases the likelihood of discovering previously
undetected oil and gas fields.

Keywords: Buzuluk depression, basin modeling, hydrocarbon systems, oil and gas fields, deep-seated
horizons.
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BeepeHme

OnHuM U3 BaXKHEHIIMX HAIPABJICHHUHN I'e€0J0ropa3Be0YHbIX UCCIIEIOBAaHNN, HAIICICH-
HBIX Ha BBISBJICHHE KPYIHBIX 3aJIeKEH rOPIOYMX MCKOMAaeMbIX B MUPOBOM MaciiTale, sB-
JsieTCs aKTUBHOE OCBOEHHE YIVIEBOIOPOJHOTO MOTEHIMANa TTyOOKOBOAHBIX TOPU30HTOB
[Bonox u np., 2022; Mynapucosa, JlykssHoBa, 2025; Kuandykov et al., 2022; Li et al.,
2022]. B Poccuu aHasioruuHble 3aa4u BKJIIOUYEHBI B UUCIIO KIIFOYEBBIX CTPATErui Mo pas3-
paboTKe YIIeBOIOPOIHON pecypcHOi 0a3bl cTpanbl. Hama cTtpana obmagaer GompmmMu
nepcreKTHBaMy OOHAPYKEHHSI KPYITHBIX U YHUKAIBbHBIX MECTOPOXKACHUHN YITIEBOAOPOIOB
(YB). B uncne takux 00bekToB HaxoauTcs by3ynykckas BnaanHa, pacnosoxeHnHas B Boi-
ro-YpaiabCKol NMpoBHHIMKU Ha Tepputopun Caparockoi, Camapckoit 1 OpeHOyprekoii
obnacteil. B ee npezenax mpu 3HAYUTEIBHOM 3Ta)e HEPTEra30HOCHOCTH, 0CO00 Ba)KHOE
3HAa4YEHUE B KAUECTBE MPHOPUTETHOTO 00BEKTA Pa3pabOTKU 3aHUMAIOT IEBOHCKHE OTIOXKE-
HMUSL, 3aJIeralolye Ha yOuHax nopsiika 4 kM. OJJHaKo paHee POBEAECHHBIE UCCIIEOBAHUS
BBISIBIJTM HEOJHO3HAYHOCTh MHTEPIPETAIMU XapaKTepa BIMSHUS reoQIonaoanHaMuye-
CKHUX YCJIOBHUH Ha ITPOLECChl HEPTEra30HAKOIUIEHHUS], B TOM YHCIIE U JIEBOHCKOW 4acTH reo-
Joruyeckoro paspesa. [loromy nenp HacTosmIel pabOThl COCTOUT B YTOUHEHHH IPOTHO3a B
npezaesax HUKHEIEBOHCKO-HIKHE(PAHCKUX MOJICOJIEBbIX OTJIOKEHUIN paHee HEBLISBIICH-
HBIX 30H He(pTera30HaKOIUICHHS C y4eTOM reo(Iron10qMHaMHYeCKOi 00cTaHOBKH. JlocTH-
JKEHHE ITOH 1eJIi BO3MOXKHO Oarofapsi pa3BUTHIO COBPEMEHHBIX TEXHOJIOTUI OacceliHo-
BOT'0 MOJIEJTUPOBAHUS.

MeToAMKA 1 MATEPUAALI UCCAEAOBAHNIN

bacceitHoBoe MonenupoBaHUE — 3TO KOMIBIOTEPHAST TEXHOJIOTUSI PEKOHCTPYKIUU
reoJIOTMYEeCKO HCTOPUHU 0CAOUYHOT0 OacceiHa JuIsi MpOrHo3a ero He(pTera3oHOCHOCTH.
B pamkax nmeramuzanum paHee paspaboraHHod monenu [bonmapesa, [Tomosa, 2024],
NpoBeAeHA €€ KaJIuOpOBKA C MCIOJIb30BAaHMEM JAHHBIX M3 CKBAXHH, MPOOYPEHHBIX B
I0ro-3amnajHol (HauooJsee ri1y0oKoil) yacT BaJuHbl. MeTo1 KalTnOPOBKH MOJCIIH J1aeT
BO3MOXXHOCTb TTOBBICUTH JIOCTOBEPHOCTHh MOJICNIA MTyTEM MUHUMU3AIUU PA3HUIIBI MEXK-
Ny peaJibHBIMU M WX MOJICJIbHBIMHU 3HAYEHUSIMU. Pe3ynbTar HoCTUraeTcsl TIIaTelbHON
HAaCTPOMKON MOJEIN Ha BXOAHBIEC MAPAMETPBI, ONUCHIBAIOIINE CBOMCTBA FOPHBIX ITOPOI,
JUTOJIOTHIO, TAJIeOTEMIIepaTyphl, MaJICONIyOUHbl HCCIIENYEeMOTro OOBEKTa, TEIUIOBBIC
notoku u T.4. [Alipour et al., 2021; He et al., 2021]. Tak, nas KanuOpOBKHU MOJETH
MPUBJICYCHBI CKBAXXWHHBIC JAHHBIC TI0 IUIACTOBBIM JIABJICHUSIM IMCKO-HIKHE(DPAHCKO-
ro HedrerazoHocHoro kommiekca FOxHo-IlepBomaiicko-3anaaHo-CTenHoro ydacTka
[Openikun u np., 2015; Ilstaes, 2016], B yacTHOCTH 1O cKkBaxxuHam 3anaaHo-CrenHas
4, FOxno-IlepBomaiickas 13, 15, 18.

Ob6CyXAEHNE PEe3yAbTATOB

B npenenax By3yiykckoi BriaJuHbI OCaA0YHBIN Y€XO0JI IPEACTABIEH IPEUMYIIECTBEH-
HO TePPUTEHHO-KapOOHATHBIMU M CYJIb(ATHO-TATOTCHHBIMU ToJIIaMu. KyHTypcKkuii KoM-
TUIEKC, CIIOKEHHBIA aHTHAPUTAMHU U COJISIMU, (PYHKIIMOHHMPYET KaK JUTOJIOTMYECKHM Oa-
pBep, pazaenseT pa3pe3 0CaA0uHOro YexJia Ha JBa PErHOHAIBHBIX reo(IIon10JHHaMUYe-
ckux staxa [[suanes, 2010; Kapues u ap., 1992].

B cocraBe HIKHEr0 reouIIoUJ0AMHAMUYECKOTO 3Ta)ka Hanbosiee 3HaYMMBbIe MepCriek-
TUBBI HETETa30HOCHOCTH CBSI3aHBI C SMCCKO-HMKHE(PPAHCKUM HEPTETa30HOCHBIM KOM-
TIEKCOM. B ero cocTaBe BBIICISIOTCS TPH MOKOMITICKCA: HUKHEICBOHCKUN (TaKaTHHCKO-
KOWBEHCKUH), sHienbckuit (Ouiicko-aOHNHCKNN) U KUBETCKO-TUMAaHCKUH [ AdaHacbeBa,
2011; Ilsraes, 2016; @oprynarosa u ap., 2022]. C ceBepa Ha IOT MOITHOCTh IMCCKO-HUK-
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He(PaHCKOrO HE(PTEra30HOCHOTO KOMILIEKCA 3aKOHOMEPHO BO3pAcTaeT, U3MEHSSACH OT
150-170 m no 500-590 m [AdanacbeBa, 2011].

B panHeM /1eBOHE ycIOBHS AJIs HAKOIUIEHHSI IITYOOKOBOJIHBIX OCAJKOB ObLITM Hanbosee
ONaronpusATHHI B FO’)KHOM YacTH BMAJIMHBI, KOTOpAasi B HACTOSIIEE BpEMs BBIJIEISAETCS Kak
[Tepemtob6cko-Pybdexxnuckuii mporud. OTI0KEHUS HUKHEIEBOHCKOTO IMOJAKOMILIEKCa, HMe-
0T NIMHUCTO-TIecHaHblid coctaB [DoprynaroBa u nip., 2022]. B eHTpadbHBIX H CEBEPHBIX
YacTAX BMAIMHbBI OTIOKEHUS HMKHEIEBOHCKOTO TMOAKOMIUIEKCAa BCTPEUAIOTCS PEIAKO MU
BOBCE OTCYTCTBYIOT. OMCKHE OTJIOKEHUSI HXKHEJAEBOHCKOTO TOAKOMIUIEKCA, BKIIIOUAOIINE
apriyuIUThI (MOIHOCTHIO 110 38 M) [AdanacbeBa, 2011] u gpyrue ryboKOBOJHBIE TOPOIDI,
MOTYT BBINOJIHATH (DYHKIUIO JINTOJIOTUYECKOTO Oapbepa.

B siidenbckoe BpeMs B 10)KHOM YacTH BIAJMHBI CYIIECTBOBAJIM YCIOBHS, CIOCOOCTBY-
OII[Ee HAKOTUICHHUIO IITyOOKOBOIHBIX MOPOJI — aJIEBPOIMTOB, INIMHUCTBIX aJIEBPOJIUTOB, ap-
THJITUTOB € TIPOCIIOSMHU U3BECTHSIKOB TITYOOKOTO IIeNbda.

['myGokoBoHAs YacTh pa3pe3a >KUBETCKO-TUMAHCKOTO MOJKOMIUIEKCA SMCCKO-HUXK-
He(ppaHCKOro He(TEra30HOCHOTO KOMIUIEKCa MPECTaBIeHa NIMHUCTO-KPEMHHUCTO-KapOo-
HaTHBIMU OTJIOKeHUsIMU [ AdaHacbeBa, 2011; @oprynarosa u ap., 2022], koTopbie crioco0-
HBI BBITOJIHATH (DYHKIIMHU JIUTOJIOTMYECKOTro Oapbepa. [nHucTast mauka »HUBETCKO-TUMAaH-
CKOTO MOJIKOMILJIEKCAa COCTOUT U3 apTHJUIMTOB, @ TAKXKE CIIOEB aJIEBPUTOB M M3BECTHSIKOB.
B nenom, 3Ta miMHUCTAas Mavyka OTJIMYAETCS! BHICOKUM COJIEpYKaHUEM THAPOCIIONBI B IVIH-
HaX, OJJHOPOJTHOM CTPYKTYpOH M MUHUMAJILHOM J0JIe TEPPUTeHHON MPUMECH, a TAKKE
PaBHOMEPHBIM paclpesie]IeHHeM MHUKPO3EPHUCTOrO KajbLIUTa, YTO YKa3bIBaeT Ha €€ Xo-
poune (GaouI0ynopHble CBOKMCTBA. OTIOXKEHUS >KUBETCKO-TUMAHCKOTO TOIKOMILIEKCA
OTpaHUYEHBI IO IJIOLIAIN U BCTPEUAIOTCS B I0r0-3araHoi U ceBepo-3amnaiHoii yacTsax by-
3ylyKcko# Briaguubl [Adanacwesa, 2011; @oprynarosa u ap., 2022].

C reoron1oqMHAMUYECKUX TTO3ULIUI BHICOKAs CTENIEHb NIMHU3AIMH AIMCKO-HIKHE(D-
PAHCKOrO HE(TEra30HOCHOTO KOMIUIEKCA MOXKET SIBUTHCS OCHOBHOM MPHUUYMHON mepexoaa
KOMIIPECCHOHHOTO BOJOHAIIOPHOTO PEXHMMa B CTarHAlMOHHBIA. DTOT Mpoliecc CKopee Bee-
IO HOCHT JIOKAJIbHBIM XapaKkTep U UMEET MECTO TOJIBKO B F0XKHOM YaCTH BIA/IUHBI.

Ocoboro BHUMaHHs 3aciIy’KMBaeT TOT (akT, YTO B IOr0-BOCTOYHOH yacTtu By3ymyk-
CKOM BaJiHbI (CKBaXknHa KiTMHITOBCKas 2) TEMI pOoCTa IIACTOBOTO JIaBJICHUSI C TITyOUHOM
OKa3aJiCs 3HAYUTENIbHO HUKE ruApocTarnyeckoro [OpemkuH u np., 2015; Istaes, 2016].
DT0 yKa3bIBaeT HAa BO3MOXKHOE CYIIECTBOBAHUE THIPOAMHAMUYECKOM JTOBYIIKH JUIs He()TH
[Opewkun u ap., 2015].

Ha ocnoBe dakrtuueckux ganubix [Opemkud u ap., 2015; [Taraes, 2016], 060061meHHbBIX
B BUJIE TUIIOBBIX SIIOP paclpeieieHus IPUBEICHHBIX JaBICHUH SMCKO-HHKHEPPAHCKOTO
He(TEera30HOCHOTO KOMILJIEKCA, MOXKHO IPEAIoJaraTh pa3inuus B THAPOJUHAMUYECKUX
00CTaHOBKaX, XapaKTEepPHBIX Ui AaHHOTO paioHa. Ilo-BuanMoMmy, 37€Ch MMEIOT MECTO
MIPOSIBJICHUS TPABUTALIMOHHO-KOHBEKLIMOHHOTO pexuMa Gaporenepaiuu (Hanpumep, CKB.
2 KnuHIIOBCKas), a TaK)Ke OTMEUYEHO MPOsBICHNE KOMIIPECCUOHHOTO pekuMa (Ha 3amaji-
Ho-CrenHo# iomaan) [Opewkud u ap., 2015]. B ckBaxunax 13, 15, 18 FOxno-Ilepso-
MaicKuX Ha OOJNBLIMX ITyOMHAX BO3MOXEH IE€PEeX0]l KOMIPECCHOHHOTO BOJIOHAIIOPHOTO
pexuma B cTarHallMOHHBIH.

Ha pucynke 1 n300pakeHsl pe3yapTraThl KanuOpoBKH 1o ckBakuHe FOxxHo-IlepBomaii-
ckas 15.

I'eonornueckast 0OCTaHOBKA, XapaKTEPU3YIOIIAsCs HEKOMIIEHCHPOBAHHBIM Mporuoda-
HUEM, ChIrpajia 3HAYUTEIbHYIO POJIb B CTAHOBJIEHUHU T'HIPOJMHAMHUYECKOTO pexuma by-
3yAaykckoi BmaguHbl. [Ipornbanue 1muio ¢ HEMOCTOSHHON CKOPOCTBIO M IepephIBaMU, Ha-
KJIaJ[bIBasACh HA OOIYI0 TEHACHIIMIO MOHOKJIMHAIBHOTO TOTPY>KEHUs ITOPOJI B FOXKHOM Ha-
MIPaBJICHUU.
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Fig. 1. Results of model calibration for the Yuzhno-Pervomayskaya. The table data presented in the figure
are from works [Oreshkin et al., 2015, Pyataev, 2016] with additions

[To smropam maBiIeHU U JTUTOJIOTO-CTpaTurpadguueckum KosloHKam ckB. FOxHo-Ilep-
Bomaiickas 15 [Ilstae, 2016], MmoxxHO Tipenmnonaratk, 4to Ha r1youne ot 3400 o 3700 m
3aiieraet (IIUA0YIIOp, CIIOCOOHBIHN 3(hPeKTUBHBIM 00pa30oM, pa300IIaTh 1Ba KOMILIEKCa C
Pa3HBIMHU BOJOHANIOPHBIMU pexkuMamu. [lonoxenne ¢uronoynopa n3MEHYHBO, U B CKBa-
xuHe FOxHo-IlepBomatickas 18 on pacnonoxen Boiie 3300 M.

BaxxHO OTMETHTB, 4TO Ha 00JIBIIOM (hakTorpaduueckoM MaTepuae 1o HererazoHoC-
HbIM OacceiiHaM MHpa MOKa3aHO, YTO €CJIM YITIEBOAOPOIHBIE CUCTEMBI (POPMHUPYIOTCS B
YCIIOBUSIX Pa3BUTHS TPABUTAIMOHHOTO WJIM KOMIIPECCHOHHOTO BOJOHAMIOPHBIX PEXHMOB
Ha CPAaBHUTEJIBHO HEOOJBIINX TIIyOUHaX (Topsiaka 2—4 kM), To OHH 00J1a/1al0T CBOWCTBAMU
IPOTOYHBIX (KBA3UOTKPBITHIX) CUCTEM C MPOCTPAHCTBEHHO PAa3BUTOMN IPEHAKHOH CEThIO,
YTO 00ecreyrBaeT OTBO/ MPOAYKTOB KaTareHHOM (uIron1oreHepanuy u3 o4yaroB Hedrera-
3000pa3oBaHus B 30HBI He(dTerazonakorienus [AOykoBa u np., 2020; ITonkos, [Tomkos,
2023; Toth, 2009].

B mryOokux HedTerazoHOCHBIX OacceiiHaX B HIDKHHMX Teo(NIOMIOIMHAMUYCCKHX dTa-
KaxX, PACHOJIOKEHHBIX I0J] PETHOHAIBHO BBIAECPKAHHBIMH COJICHOCHBIMU TOJIILIAMH, Ha
OoNBIIMX TIIYOMHAX OCAJOYHOrO YeXJia BO3HUKAIOT YCIOBHUS (OPMHUPOBAHMS CTarHaIlH-
OHHOTO BOJIOHaNopHOro pekuma [Jiang et al., 2011; Pang et al., 2022]. Takas rugpoau-
HaMHU4YecKass OOCTaHOBKAa CHOCOOCTBYET TOMY, YTO MPOTOYHBIE YIJICBOIOPOIHBIE CHCTE-
MBI TpaHC(HOPMHUPYIOTCS B THIPOIMHAMUYECKH 3aKpbIThie (aBTOKJIABHBIC). VM mpucytie:
(1) mpocTpaHCTBEHHOE COBMEIICHUE MPOIIECCOB HeTerazooopa3zoBanusi U HeTera3oHako-
TUIeHYsT; (2) MOBBIIICHHAs POJIb KaTareHETHYECKUX MPeoOpa3oBaHnii COOCTBEHHOTO OpraHH-
YECKOTO BEIIECTBA; (3) MOCTOSHCTBO THAPOAMHAMUYECKOTO TIOTEHIIMAIa BO BCEH yIIIEBOIO-
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pomHOI crucTeme; (4) paBeHCTBO TIOPOBBIX M TUIACTOBBIX JIABIICHHIA. B mpenenax Takux cuctem
CKOPOCTb KaTareHEeTUYECKUX MPOLIECCOB PE3KO CHUKAETCS, COOTBETCTBEHHO 30HA KaTareHe-
THUYECKOT'O MPEBPAIIECHHUS KEPOreHa B YIIIEBOAOPOIAbl HEPTIAHOTO psijia cMenaeTcsi B 00J1acThb
OOJNBIINX TITyOUH, 32 CUET Yero 37eCh MOTYT ()OPMUPOBATHCS KPYITHBIE U YHUKAIBHBIE MECTO-
poxneHus YB, B ToM uunclie ¥ B CHHKIMHAIBHBIX ycoBusix [Li et al., 2021; Hua et al., 2025].

OmnpeneneHre MPOCTPAHCTBEHHOTO PACIIOJIOKEHUS 3aKpblTo (aBroknaBHoi) YBC
TpeOyeT MOCIeI0BaTEIbHOTO BBIMOTHEHUS Cleayomux 3anad: (1) BeieneHue B paspese
PErHOHANIBHOIO (AOMHHAHTHOIO) (IIOMI0YNIOpa, OOECIEeUNBAIOIIEr0 TUAPOJMHAMUYE-
CKYIO HM3OJISIUI0 HIDKHETO reo(IonI0MHAMIYECKOTO ITaXka, HIKE KOTOPOTO Pa3BUTHI
KOMITPECCHUOHHBIN U CTarHallMOHHBIN BOJIOHAIOPHbBIE PEXUMBL; (2) YCTAaHOBICHHE Xapak-
Tepa pacHpeesIeHus MO IIOMAI U MPOCTPAHCTBY IJIACTOBBIX JABICHHM, JOKAIN3ALINS
30H MPOSIBJICHUS TOHMKEHHBIX 3HAUEHUHN THIPOAMHAMHYECKOTO MOTEHINAIA, PacCMaTPH-
BaeMbIX KaK MOTECHIMAIbHBIC 30HBI HedTerazoHakoruienus [Abykosa u np., 2020; Iomn-
k0B, ITonkos, 2023]. Yuer 3T0ro MexaHu3ma sBIISICTCS METOIOJIOTHYECKOM OCHOBOM ITOMC-
Ka 3aJIe)Kel yIIeBOIOpPOAOB Ha OOJIBIIUX MTyOMHAX B HIDKHUX dTa)KaxX HEPTEra30HOCHBIX
6acceitHOB. OH U ObLJI PEKOHCTPYUPOBAH HHCTPYMEHTaMU 0acCeHHOBOTIO MOJIEITUPOBAHUS
MIPUMEHHUTENHHO K By3ynmyKckoi BraguHe.

B pesynbrare BoisiBieHus nonoxeHuid YBC no pesynasraraMm MOneIupoOBaHus, ycTa-
HOBJICHO, YTO CTENEHb TpaHchopmaiuu (BbIpaOOTAaHHOCTH KEPOreHa) OPraHuYeCKOro
BemecTBa dMckux Hedrerazomarepurckux Toim (HI'MT) nHa tore BmaguHbl cocTaBmiia
80-100% (3200—6500 m rirybuna 3aneranusi) (puc. 2). OcTaTOUHbIN TeHEepaIlMOHHBIN T0-
teHiuan paBeH 20 %. OcHOBHOI oyar reHepauuu yrieBoaopoaHbix (YB) rasos (3600—
6500 M) pacrionoxeH Ha tore by3ynykckoit BnaauHbl, He)TereHEpaIlid — Ha CeBepe BIIa-
muHb (2900-3600 M) [bonmapesa, [lomosa, 2024; Myxun, 2011].

3 ©_25 0 som 4
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Fig. 2. Evolution of the degree of transformation of organic matter of the Emskian oil
and gas source strata
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B mpocTpaHCTBEHHOM OTHOIIEHUH B TPEENIax HIKHETO Teo(IIONI0AMHAMUYECKOTO
9Taka ObLTU BBIACTICHBI IBE MPEojaraeMble 30HbI Pa3BUTHS CTATHAIIMOHHOTO PEeKUMa, B
uX Ipejenax nporao3upyercs paspurue aprokiaBHbix Y BC. Taxke Ha OCHOBE IajeoTek-
TOHMYEKOTO aHAJIN3a MOXKHO MPEANOIOKNUTh, paHEE ITH OTACIIbHbIC OJIOKU ObLTH OOJbIIIE
10 TUTOIIAN ¥ COCTABIISUIN €IMHBIA odar HedTera3oo0pa3oBaHus B Ipeneiax eauHON aB-
TOKJIABHOM YTIJIEBOJIOPOIHOM CHCTEMBI.

B xone nepedopmupoBanusi CTpyKTypHOTO I1aHa, copmupoBanach Kamenur-Yaran-
CKasl cCMCTeMa JMCIIOKaLui, 4To MpuBesio K obocobienuto [epentrodeko-PyOexxnHckoro u
Hprusckoro nporudos (puc. 3), obiaactu pa3MbiBa (pIroUI0yIIOPOB CTATH MOTCHIIMATBHBI-
MU 30HAMH pa3rpy3Ku U30BITOUHBIX JaBICHUM.

Jl1s1 Gosiee TOUHOTO MPOTHO3a YCIOBUH (POPMUPOBAHHS ABTOKJIABHOH YIIIEBOAOPOTHOM
CHUCTEMBI B TIPEJIeNIax paccMaTpPUBAEMON TEPPUTOPUHU HEOOX0IUMO 000CHOBATH OoJIee Jie-
TaJbHBIC Majieoreorpa@uuecKkue MoJeNu, Tpeoyromme O0IbIIoro oObeMa UCXOIHOW MH-
(dhopmarum.

YTouHneHue BpeMeHU (POPMHUPOBAHUS ABTOKIIABHBIX CHCTEM M JIEHYAAIIMOHHO-3PO3H-
OHHBIX MPOLECCOB SBIISIECTCS TAKKE KIIFOUEBOM 3a7aueii uccienoBanuid. Ha ceromns MoxxHo
yKa3aTrh Ha TO, 4TO B By3ylyKCcKkol BmajMHE 3PO3MOHHBIE MPOLIECCHl MPOUCXOAMIIN Tep-
MaHEHTHO: B ICBOHCKOE BpeMs (JIOKaJIbHO), B BU3€E MPOSIBIISUIN ce0sl perHOHAIbHBIE pa3-
MBIBBI, U B COBpEMEHHOE BpeMsl (puKcupyeTcs AeHyganus. Kak MOXKHO CyauThb MO Py
MPUMEPOB, CMEHA TEOIMHAMUYECKUX PEKUMOB HEPEAKO MPUBOIUT K CMEHE THIIOB BOJIO-
HATIOPHBIX CUCTEM, KIACCHUYECKHM IPUMEPOM YETO SIBISETCS TeO(UIFONI0IMHAMUYECKas
sBomonus 6acceitHa Cymnisio [Chen et al., 2025; Hua et al., 2025].
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Fig. 3. Diagram of the distribution zones of predicted autoclave-type hydrocarbon systems, which show
signs of the formation of a stagnation water-pressure regime within the Buzuluk Depression

Ha ocHoBanuu akTyanu3anuu Mozeln ObUTM YTOYHEHBI 30HBI PACIpPOCTPaHEHUS TITy-
OOKOIOTPYKEHHBIX OTIOKEHUH IMCKO-HMKHE(PPAHCKOTO HEPTEra30HOCHOIO KOMILIEKCa

(puc. 4).
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Fig. 4. Scheme of 0il and gas potential prospects of deep-lying horizons of the Buzuluk Depression

ITo marepuanaM pa3HOPOAHOIO IreoI0ro-reo(pU3nUYecKoro MaTepuala u akTyaau3alun
0acceltHOBOM Moieny OBbUIM BbIAEIEHBI HUKETIEPEUUCICHHbIE NPEANIOChUIKH HedTeraso-
HOCHOCTH 0ra by3yllyKCKOH BIIaJUHBI.

Tabnuya 1/ Table 1

Ipeanocblikn HedTerazoHoCHOCTH IMCKO-HIKHeppanckoro HI'K By3yanykckoii BnaanHbl
/ Prerequisites for the oil and gas potential of the Emsian-Lower Frasnian oil and gas field

of the Buzuluk depression

Crparurpadus
NMPOAYKTHBHBIX
To1my/ Stratigraphy
of productive strata

IMckuii sipyce /
Emsian Stage

JiienbCKUil 1 KUBETCKUI
sipychI /
Eifel and Givetian Stages

XapakTepucTuKa
HI'MT/
Characteristics of
NGMT

Hammune 6orateix HIMT c 11 Trmom
KeporeHa.

Cranus xkarareneza MK4-MKS5S
[bonnapesa, ITomosa, 2024].

The presence of rich NGMT with type
II kerogen.

Catagenesis stage MK4-MK35
[Bondareva, Popova, 2024].

Hammune 6orarsix HIMT ¢

II Tunom keporena.

Cramus xarareneza MK4-MKS5
[bonnapesa, ITomosa, 2024]. /
The presence of rich NGMT with
type II kerogen.

Catagenesis stage MK4-MK5
[Bondareva, Popova, 2024].

JIuTomoruyeckas xa-
PaKTEPUCTUKA KOJIICK-
TOpOB /
Lithological
characteristics of
reservoirs

OcaiouHbIe TOPOJIbI KOMBEHCKOTO U
OMICKOr0 TOPU30HTOB TEPPUICHHOTO
MPOUCXOXKACHUS (TIECUaHUKN) 1
KapOOHATHBIE TIOPOJIBbI CO BTOPUYHOM
MOPHUCTOCTBIO M TPEIINHOBATOCTHIO. /
Sedimentary rocks Koyvensky and Biysk
horizons of terrigenous origin (sandstones)
and carbonate rocks with secondary
porosity and fracturing.

BricokonpoHuLaeMble U €eMKUE
MECYaHUKH BOPOOBEBCKOTO, ap-
JIATOBCKOTO M MYJIJTUHCKOTO TO-
pusoHTOB (3Hidens, xkuset). Kap-
GoHaTHBIE TTOPOBI AOHUHCKOTO
TOPH30HTA CO BTOPHYHOM ITOpH-
CTOCTBIO M TPEUIHHOBATOCTEIO. /
Highly permeable and capacious
sandstones of the Vorobyovsky,
Ardatovsky, and Mullinsky ho-
rizons (Eifelian, Givetian). Car-
bonate rocks of the Afoninsky
horizon with secondary porosity
and fracturing.
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XapakTepHucTuka
(hirror 0y IOpOB /

«YIOBIETBOPUTEIBHBIE) (IIFOUIOYIIOPEI
(meGompIas MmIomaIs pacIpPOCTPAHEHHS,
UI0Xasi COPTHPOBKA 00JIOMOYHOI'O MaTepH-
aJia TNIMHUCTBIX TOJII), JIOKAJILHO OJTHAKO
[JIMHUCTBIC TONIIN UMEIOT MOHOKIIACTHYC-
CKHI COCTaB, YTO 00YCIIaBIMBACT BO3MOXK-
HOCTh UX YIDIOTHEeHUS [AdanackeBa, 2011;
Characteristics of fluid | Bornapesa, [Tonosa, 2024]. /

seals “Satisfactory” fluid seals (small area of dis-
tribution, poor sorting of clastic material of
clay strata); however, locally the clay strata
have a monoclastic composition, which
makes it possible to compact them [Afa-
nasyeva, 2011; Bondareva, Popova, 2024].

APTrUUTATOBBIE TTAYKH ¥ TIIHHU-
CTO-KapOOHATHBIE TONIH (paH-
ckoro sipyca [Adanacsesa, 2011;
Bonpapesa, [Tomosa, 2024]. /
Argillite packs and thick clay-car-
bonate strata of the Frasnian stage
[Afanasyeva, 2011; Bondareva,
Popova, 2024].

XapaKTepuCcTUKa J10-
Bymrek / Characteris-
tics of traps

CTpyKTYPHO-JTUTOJIOTHYECKOTO, TEKTOHUYE-
CKU-9KPaHHUPOBAHHOTO U cTpaTurpadmye-
ckoro knaccoB [bonmapesa, Ocumos, 2023;
Bonnapesa, [Tonosa, 2024]. /
Structural-lithological, tectonic-screened
and stratigraphic classes [Bondareva,
Osipov, 2023; Bondareva, Popova, 2024].

CTpyKTypHO-TUTOIOTHYECKOTO

U CTpaTHrpaduuecKoro KIaccoB
[bounapesa, Ocunos, 2023; boH-
napesa, [lorosa, 2024]. /
Structural-lithological and strati-
graphic classes [Bondareva,
Osipov, 2023; Bondareva, Popo-
va, 2024].

JKaler BOHA.
T'mpporeonorus / ILEro ACBOHa. /

T'uaporeonoruyueckast 3aKpbITOCTh Kak (ak-
TOP COXPaHHOCTH. ABTOPBI PEIIONATal0T
pacnpocTpaHeHre 30H CTarHaluOHHOTO
PEKMMa 0] MOLITHBIMH TOJIIIAMH BbIIIEIIe-

Hydrogeological closure as a preservation

ABTOPEHI TIpeNONararoT HopMHu-
POBaHNE «ABTOKJIABHBIX» CUCTEM:
B ycnoBusx ruipoaHaMUYECKOM
CTarHauu GOpMHUpYeTCsi 0COObIH
ABTOKJIABHBIN THII YIJIEBOIOPO/I-
HBIX CHCTEM. /

Oil and gas potential

are found.

Hydrogeology factor. The authors suggest the distribution | The authors suggest the formation
of stagnation zones beneath thick strata of | of “autoclave” systems: Under
the overlying Devonian. conditions of hydrodynamic stag-

nation, a special autoclave type of

hydrocarbon systems is formed.
[Tpuznaku HedrerazoHocHOCTH B OMcKuX | [IpoMbIlieHHbIe HeTEHOCHBIE
OTJIOKEHUSX Ha CMEXHBIX TEPPUTOPHUSIX TOPH30HTHI Ha 3anaaHo-BuirHes-
OpeHOyprckoif 00acT, TIe B KepHE OT- ckoit momanu, KyreboBckom,
MeUeHBI TPEIINHBI, 3aII0JTHEHHBIE ONTYMOM, | 3alKHHCKO-30pHuHCKOM, CaxapoB-
BCTPEYAIOTCS HHTEPBAJIBI C BBIMTOTaMU Hed- | ckoM, ["apmmHCcKoM, PocTamms-
TH. / ckoM, Konnosckom, CeBepo-Dre-

Hedyrerasonochocts/ Signs of oil and gas potential have been POBCKOM U JIp. MECTOPOXKICHUSIX.

noted in the Emsian deposits in adjacent
territories of the Orenburg region, where
cracks filled with bitumen have been noted
in the core, and intervals with oil effusions

/
Industrial oil-bearing horizons in
the Zapadno-Vishnevskaya area,
Kutsebovskoye, Zaikinsko-Zorin-
skoye, Sakharovskoye, Garshins-
koye, Rostashinskoye, Konnovs-
koye, Severo-Flerovskoye and
other fields.

3AKAKOYEHME

BrinonHeHo MHOroBapmaHTHOE OacceifHOBOe MOJAETHpPOBAaHHE MpoIleccoB Hedrera-
3000pa3oBaHus U He(pTEra3oHAKOIUICHUS! B YMCKO-HIKHE(PPAHCKOM KOMIUIEKce By3ymyk-
ckoii Bnajunbl. Ha ocHOBe nmuTonoro-dannansHOro ¥ reouiron10IMHaAMAYeCKOTO aHaIn3a
BBIJICTICHBI 2 BEPTUKAIBHBIX TeO(IIONIOAMHAMHYECKIX ITaKa: HUKHUN — HIDKHEICBOH-
CKO-HIKHE(PAaHCKUH (CTarHAIMOHHBIN), BEPXHUH — HIKHEPPAHCKO-TIEPMCKHH (dIIn-
3uOHHBIN). Ha ocHOBe aHanM3a MMEOIIErocsl reoJOorH4ecKoro mMarepuaiia mpeaiokeHa
runore3a o GOpMHUPOBAHUH B MPENENax MOJCOIEBOM YacTH pa3pe3a CTarHallMOHHOTO BO-
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JIOHAIIOPHOTO PEXXHMMa, KOHTPOJIUPYIOLIET0 PacnpOCTPAHEHNE YIIIEBOJOPOIHON CUCTEMBI
ABTOKJIaBHOT'O THIIA.

Hayunas 3naunmMocTh nporuosa pa3sutus B by3ynykckoii Bnajune aBrokiaBHoit YBC
3aKJII0YAETCs B MOBBIIIEHUU JOCTOBEPHOCTH MEXAHU3MOB (DOPMUPOBAHMS U COXPAHEHUS
3aJiexel yIieBoAOpOI0B Ha OONIBIIMX ITyOMHAX (HM)KHUH JIeBOH, SIMCKUH spyc). B ycio-
BUSIX CTarHaI[MOHHOTO PEXMMa BO3MOYKHO COXpaHEHHE KPYIMHBIX He(TEra30BbIX 3aJIeKeH,
YTO UMEET BaKHOE 3HaYeHHe Uit 3((HEKTUBHOIO OCBOEHUSI PECYPCHOM YITIEBOJOPOIHOM
6a3bl B CTapblX He(Ten0ObIBAIOIUMX PErMOHaX, K YUCIY KOTOpPBIX OTHOCUTCS M Bosro-
VYpanbckas npoBuHIMs. [TomyueHHbIe B X0/1€ JAHHOTO UCCIIEI0BAHMSI PE3YJIbTaThl CIIyXKar
OCHOBOMH J1J151 IONIOJTHUTEINIbHBIX HAy4YHbIX U3bICKAHUN, HEOOXOAUMBIX ISl [TOJITBEPKICHUS
MpeIOKEHHON MozieNid akkyMysisiiu Y B B By3ynykckoii BriajiiHe Ha HEBCKPBITHIX Oype-
HUEM ITyOMHaX.
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