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NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases. The
inclusion of News of NAS RK. Series of geology and technical sciences in the Emerging Sources
Citation Index demonstrates our dedication to providing the most relevant and influential content
of geology and engineering sciences to our community.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npeonacaem xauecmeo u enyouHy Kommenma 0/ ucciedogamenell, dgmopoes,
uzoamenei u yupexcoenuil. Brxnouenue Uzeecmus HAH PK. Cepus eeonocuu u mexnuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



KAWMBIFBIMABIABIK, KOFPBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIICHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xanbky». 3a robl CBOSH OesITeIbHOCTH
Ha peajM3aluio OJaroTBOPUTENIFHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMsS U HAyKH,
COLMAJILHOM 3aIlUTHI, KYJABTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHTe.

Oco6oe BanManue brarorBoputenbHbIH GoHT «XabIK» yrenseT 00pa3oBaTeIbHbIM
IporpaMmam, CUMTas 3TO HAIlPaBJIEHUE OJHUM M3 KIIIOYEBBIX B CBOEH NEATENBHOCTH.
Oxas3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30BaHuI0, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJ1 B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
POCTY UncIIa JIIoNeH, ClIOCOOHBIX MEHSTh XKU3Hb B CTPaHE K JIy4IllleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB MU «BEIUKUX YMOB». OmHOH u3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpa3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — nepBblii B cTpane OuzHec-uHKYOaTop ISl y4aluxcs
9-11 xmaccoB, KOTOPBIH MOMOraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MHUPE
MpeANPUHUMATENILCKUE HaBBIKK. Tak, Ha COoOelCTBHE MajoMy OHM3HECY HIKOJbHHUKOB
06110 BeIIeneHo Oosee 200 rpanToB. [y moaiep KKy TadaHTIIMBBIX 1 MOTHBHPOBAaHHBIX
nereit @OoHII HEOAHOKPATHO BBLACISUT TPAHThI HA 00yueHHe B MexXTyHapOJHOH IIKOIe
«Mupac» un B Astana IT University, a Taxke MOMOI Ka3axCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tamimrep», koropomy DoHI OKa3an HOAICPHKKY, JICIIIU B
OCHOBY y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4eOHO-METOANYECKUX KHHUT 10 IPEAMETY
«OCHOBBI TIpeANpUHUMATENbCTBA U Ou3Heca», mpenogaBaemoro B 10-11 kmaccax
Ka3aXCTAaHCKUX ILKOJ U KOJUIEIKEH.

[TomuMo mnomomM MIKOJIBHMKAM, ydallMMcs KoJulepked M cryaeHTaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWU IEAaroroB,
COBEpIIIEHCTBOBAHNE HMX 3HAHWH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHUKAMH 3HAaHUM OyIyIIMX MOKOJCHHH KazaxcTaHueB. [lpu moanepxkke donna
«Xanplk» B IOKHOH cTONMIe ObUI OpPraHW30BaH E€XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealn3yeMblii MPOEKT MO0 OOy4YEeHHIO OCHOBaM
(UHAHCOBOM TPaMOTHOCTH Mpernoaasareield n3 BockMH obOnacteidl Kazaxcrana, urto
JOJDKHO OKa3aTh CYIIECTBEHHOE BIIHMSIHUE Ha BOCIIMTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeIIPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHUSI TPaX/1aH CTPaHBI.

Heob6xonumyto momors @oHx «Xanbk» OKa3blBaeT U TeM, KTO 0COOCHHO OCTPO
B Hell Hyxnaercs. B paMkax couuanabHOM 3alllUThl HACEJIEHHUsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE JIETeH, OCTABIIMXCS 03 pOJAUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHMUS, JIFOJEH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00eCIEUESHUIO HYKIAFOIIUXCS COIUABHBIM KUIbEM, CTPOUTEIBCTBY COLIUATBHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXHO JOOABUTh OKa3aHUE ITOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOZJICPKKa B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamel crpaHe. JKU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTbIky»
OKa3all HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHel nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHON nHpeknuerd Donn Beiaenui cBbime 11
MUJUTMAPJIOB TEHT'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIHMIIMHCKON
TIOMOUIHU U CPENCTB 3aLIUThL, aAPECHYIO MaTEPUAIBHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHHS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMH TPOEKTaMH, HAlCICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxaaH DOHJ penimi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SIBJISIETCS YacThlO OOIINECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHb Pa3BUTHUS FOCYIapCTBA.

[lonnepxkka @oHAOM BbIMyCcKa >KypHajgoB HamuonanbHOM AkageMun Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MEXIyHapoiHble (OHABI Scopus u
Wos ¥ B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MarvCTPaHTOB, a TaK)KE HAYYHBIX COTPYJAHHUKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISETCS HE MEHEE 3HAYMMBIM
BKu1ajjoM DOH/IA B pa3BUTHE Ka3aXCTAHCKOTO OOIIEeCTBA.

C yBakeHunem,
baarorBopuresbHblii ®oHa «XaabIK»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FRUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akagemuri,
«Kazakcran Pecryonukacel ¥ ITThIK FhUTIM akajemusicby PKb-win npesunenti, AK «JI.B. Cokonbckuit
aTBIH/AFI OTBIH, KaTaln3 jKOHE HIEKTPOXUMHS MHCTHTYTHIHBIH» Oac mupextopsl (AmMarel, Ka3akcTan)
H=4

FruibiMu xaTmisl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHHKa FBUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHIaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakuusaablK ajdka:

OBCAMETOB Mauic Kyasicyabl (6ac penakTopAblH OpbIHOAcaphl), T'€OJOTHSI-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, Tpodeccop, KP ¥YFA akamemwuri, «Y.M. AxwmencaduHa aTbIHIArbl
THIPOTEOJIOTHS 5KOHE T€0IKONIOTHSI HHCTUTYTHIHBIHY AupeKTopsl (AnmMarsl, Kazakcran) H =2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpbIHOAcapbl), TIeOJOTrUs-MHHEPAIOTHs
FBUTBIMJIAPBIHBIH TOKTOPEI, mpodeccop, K.M. CarmaeB ThIHIAFBI T€OJNIOTHS FHUIBIMAAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Iaunen, Ph.D, kaysiMaacteipeutran npogeccop, Hebpacka yausepcuretinia Cy FBUIBIMAAPHI
3eprxaHachlHbIH JqupekTopsl (HeOpacka mrarsl, AKII) H = 32

3EJIBTMAH Peiimap, Ph.D, TaOuru Tapux MypaxxailbIHbIH JKep Typajibl FBUIBIMIAp OediMiHze
MIeTPOJIOTHS XKSHE Taiiiaibl Ka30aiap KeH OpBbIHAPBI CalachIHAAFbl 3epTTeyiiepain kerekurici (JIonmon,
Anrnus) H =37

MMAH®HWJIOB Muxauna BopucoBu4, TeXHHKa FHUIBIMIAPBIHBIH JOKTOPEI, HaHcn yHHBEpCHTETIHIH
npodeccops! (Hancu, @panmms) H=15

HIEH ITun, Ph.D, KpITaii reoorusuiblk KOFaMbIHBIH Tay T€0JIOTHSICH KOMUTET] TUPEKTOPBIHBIH OPbIH-
Oacapbl, AMEpUKaH/IBIK YKOHOMHUKAIIBIK T€OIOTTap KaybIMAacTeIFbIHBIH Mymeci (Ilexun, Kpirait) H = 25

OUIIEP Axcean, Ph.D, [Ipe3sen TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPbUIFAH IPOPECcCOphI
(dpesnen, bepmun) H=6

KOHTOPOBHUY Aujexceii OMHIbeBUY, TI'COJNOIHMS-MUHEPATIOIUs FBUIBIMIAPBIHBIH JIOKTOPBI,
mpodeccop, PFA akagemuri, A.A. Tpodumyka aTbIHOaFrsl MyHai-ra3 TeolOTHACH XoHE Teodusnka
nucrutyThl (HoBocubupcek, Peceit) H =19

ATABEKOB Baagumup EHoxoBUY, XMMUS FRUIBIMIAPBIHBIH JOKTOPEI, benapycs ¥FA akagemuri,
JKana matepuaniap XUMHUSICbI HHCTUTYTBIHBIH KYpMeTTi JupekTopsl (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, JIpe3neH TeXHUKaNIbIK YHIBEPCUTETIHIH KaybIMAACTBIPBLUIFAH PO eCCOphI
([pe3nen, bepiun) H =20

CEMTMYPATOBA Dieonopa FOcynoBHA, reoiorns-MHHEPANOT s FHUIBIMAAPBIHBIE IOKTOPBI,
mpodeccop, KP ¥FA koppecnionaent-myteci, K.M. Carnaes arbinarbl [ €0n0orust FoUIbIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyici (Anmarsl, Kasakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, kaysimagacteipsuiran npogeccop, Haszapbaes ynusepcureri (Hyp-
Cyurran, Kazakcran) H = 11

®OPATTUHMU MMaono, Ph.D, bukokk Munan yHUBepCHTETI KaybIMIACTBIpBbUIFaH podeccops! (MuiaH,
Wramus) H =28

«KP YFA» PKb Xaoapaapsbl. ['eosiorust xoHe TeXHHKAIBIK FHLIBIMAAP CEPUSICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecryOnukachiHBIH ¥JITTHIK FRUTBIM akageMusicky PKB (Anmarst k.).
Kazakcran PecmyOnukachiHBIH AKIapar »KoHE KOFaMIBIK JlaMy MUHHCTPJIITiHIH AKHapar KOMUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 0aCbUIBIM TipKeyiHEe KOWBLTY Typalibl KydJTiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apobl A1y HCIHE OAAPObIH KOCLIHObLIAPHIHbIY MEeXHOIOSUACHL.
Mep3iMAimiri: xKpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusiaeig MekeH-kaiibl: 050010, Anmarsr k., [lleBuenko kerr., 28, 219 6eur., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© «Kazakcran PecnyOnukachHBIH ¥IJITTHIK FRUTBIM akagemusicey PKB, 2024
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuenT POO «HaunonansHol akagemun Hayk Pecriyonukn Kasaxcran», renepanbubiii aupexrop AO
«MHCTUTYT TOTUMBA, Kataiu3a U anekTpoxumun uM. J1.B. Coxonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTrapb

ABCAJIBIKOB BaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBECHHBIN

cexperaps HAH PK, UuctuTyT Xumnueckux Hayk uM. A.B. Bexryposa (Anmarel, Kazaxcran) H=15
PenakxnuunonHas KoJgJerus:

ABCAMETOB Manuc KyapicoBud, (3aMeCTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOrOMUHEPAIIO-
THYECKHUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTAa THAPOTEOIOTUU U TEOIKOTOTUH MIM.
VY.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB T'epoii ’KoaraeBu4, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAO-
IMYeCKuX Hayk, npodeccop, mupekrop MHcruryra reonmorndeckux Hayk nm. K.M. CarmaeBa (Anmarsl,
Kazaxcran) H=2

CHOY JIpuued, Ph.D, acconmupoBanublii npodeccop, nupextop Jlaboparopun BOIHBIX HAYK YHUBEP-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJIbTMAH Peiimap, Ph.D, pykoBoauTens ucciaeJ0BaHUN B 007aCTH METPOJIOTHU U MECTOPOKICHHUN
MOJIe3HBIX HCKomaeMbIx B OTaene Hayk o 3emie Myses ecrectBernHo uctopuu (Jlonnon, Aurmus) H = 37

MMAH®HUJIOB Muxaua BopucoBud, J0KTOp TEXHHYECKUX HayK, mpodeccop YHuBepcutera Hancu
(Hancu, ®panmms) H=15

HIEH ITun, Ph.D, 3amecturens nupexropa Komutera o ropHoii reosiornn Kuraifckoro reooruueckoro
oOmiecTBa, 4WieH AMEpPUKaHCKON acconuanuu skoHomuueckux reonoros (Ilexkun, Kurait) H = 25

OUIIEP Axcenn, accoumupoBanHblii npodeccop, Ph.D, texumueckuil yHuBepcurer Jlpesnen
(dpesnen, bepmun) H=6

KOHTOPOBHUY Auekceii DMUIbeBUY, JTOKTOP I'C€OJIOrO-MHHEPATIOTHYECKUX Hayk, mpodeccop,
akanemuk PAH, MuctuTyT HedrerasoBoit reomoruun u reodusukn um. A.A. Tpopumyka CO PAH
(Hosocubupck, Poccus) H=19

ATABEKOB Baaaumup EHokoBHY, TOKTOp XMMHYECKUX HayK, akaneMuk HAH benapycu, moueTHsii
nupekTop MHctutyta Xumun HOBBIX MarepuaiioB (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, accounuposanusiii nmpodeccop, Texuuueckuit yausepcuret (pesnes,
Bepmun) H =20

CEMTMYPATOBA Diieonopa KOcynoBHa, J0KTOp re0I0ro-MHHEPATOrHUECKHX HayK, podeccop,
unen-koppectionienT HAH PK, 3aBenyromas naboparopun MuctutyTa reonorndeckux Hayk nm. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CATUHTAEB Kanaii, Ph.D, accorunpoannslii npodeccop, Hazapbaes ynusepcurer (Hypcynran,
Kazaxcran) H =11

®PATTUHU Iaoao, Ph.D, accoumupoBanHbIi npodeccop, MuigaHCKHil yHUBEpPCUTET BHKOKK
(Mumnan, Utamus) H = 28

«H3Bectuss POO «<HAH PK». Cepusi reo10ruy 1 TEXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcrBennuk: Pecnybnmikanckoe obmmecTBeHHOe 00beinHenne « HarmonanbpHas akaeMust HaykK
Pecny6onmkn Kazaxcram» (r. AMarsr).
CBUJIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncrepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BblianHoe 29.07.2020 I
Temarudeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYeCKue MexXHON02Ul nepepabomKu Hemu u easa,
Heghmexumus, MmexHoN02UU U361eYeHUs MEMANN08 U UX COeOeHeHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sK3eMILIAPOB.
Anpec penakiuu: 050010, . Anmars, yi. [lleBuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HanmonanbHas akanemus Hayk Pecryonuku Kazaxcrany, 2024
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11
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Abstract. The subsalt sediments of the southern part of the Ural-Volga
interfluve are poorly studied by seismic exploration, except for the Imashevskoye,
Imashevskoye Yuzhnoye and Novobogatinskoye uplifts, where 2D and 3D work
traced reflecting horizons to depths of 8.0 km and identified promising targets in
the Lower Permian-Carboniferous-Devonian sediments. Carbonate deposits of the
Carboniferous were penetrated by single wells. Most of the drilled wells did not
reach the projected depth, and there is a discrepancy between seismic and drilling
data. Given the geological risk and high cost of drilling wells 6500m and more
deep, it is necessary to clarify the structural features of these sediments on the basis
of full-fledged MOGT-3D data and a more realistic velocity model of the medium,
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and to map the zones of development of potentially highly productive fracture-
hypergene reservoirs in the Paleozoic strata using 3D seismic data.

Keywords: the Ural-Volga interfluve, prospects for the oil and gas potential of
subsalt deposits, the Imashevskoye Yuzhnoye uplift, Novobogatinsk

© A. Aonirazuesa'”, JI. HlecronepoBa’, C. Hypcyaranosa®, K. Koxkaxmer',

C. Yepkecona', 2024

'111.EceHoB atpiHaarsl Kacnuii TexHOMOTHsIIap 5KOHE MHKHHUPUHT YHUBEPCHUTETI,

Axray, Kazakcran;
2JKIIC KasHUI'PU reonorus nenapTaMeHTiHIH TUPEKTOpbI, AThIpay, KasakcraH;
3C. OtebacB aTbIHIaFbl AThIpay MYHail )KOHE ra3 YHUBEPCHUTETI,
ATtbipay, Kazakcran.
E-mail: aliya-abilgaz@mail.ru

KACIIUIA MAHbI OMIIATBIHBIH, OHTYCTIK KAMBIK-EIL1
CAFACBIHBIH, TY3ACThI IO THALJIEPIHIH T'EOJIOT USIIBIK,
3EPTTEY/IIH KEWBIP ACHEKTIJIEPI

AoduarazueBa Anusa — 8D07208 — "T'eonorus »xoHe maiiaaisl Kazdoanap KeH OpbIHIapbH Oapiay"
naiipiHnay OarbIThl OolibiHIIA nokTopaHT, L. EceHoB arpiHmarel Kacrmii TexHOmormsuap >koHe
WHKUHUPHHT YHUBepcHuTeTi, AKTay, Kaszakcran PecmyOmuikacs

E-mail: aliya-abilgaz@mail.ru, https://orcid.org/0009-0001-8496-6931;

IlecronepoBa Jlapuca — reonorus-muHepanorus reutbiMi KaaauaaTel, JKIIC «Kazak FeutbiMu
3epTTey TeONOTHAIBIK Oapiiay MyHall HHCTHUTYTBD T'€OJOTHS JeTIapTaMEeHTIHIH AUPEKTOPHI, AThIpay,
Kazakcran PecmyOnmkacht

E-mail: lara.Shestoperova@mail.ru, https://orcid.org/0000-0002-9187-6539;

HypcynranoBa Cousi — reonorus-MAHepaIoTus FeUIBIMEA KaHauaaTel, Cadu OTebaeB aTbIHIAFBI
ArTpIpay MyHail )oHe ra3 yHuUBepcuTeTi, ATbipay, Kazakcran PecmyOnukacs

E-mail: sofianur@mail.ru, https://orcid.org/0000-0002-0877-9421;

Koxaxmer Kocap6aii — reonorus-MuHepanorus FHUIBIMH KaHIHJATHl, aCCOLUUMPOBAHHBIN
npodeccop, L11. Ecenon arsiaaars! Kacruii TexHOIOTHSIIAD jKOHE HHYKUHUPUHT YHUBEPCHUTETI, AKTay,
Kazakcran PecmyOmukacht

E-mail: koseke53@mail.ru, https://orcid.org/0000- 0003-1339-7193;

Yepremoa Camuma — III. EcenoB arsiHmarel Kacruii TEXHONOTHS JKOHE WHKUHHPHHT
YHHUBEPCUTETIHIH "DKOIOTHs >koHe Treojorus" KadenpacklHBIH Tpodeccop acCHCTeHTi, AKTay,
Kazakcran PecmyOmukacht

E-mail: Salima_19 69@mail.ru, https://orcid.org/0000- 0002-4866-9825.

Annoramus. Mmames, OHrycTik WMmarieB sxone HoBobGorar ketepinmimaepin
KocraraHna, JKaWbIK-Efin apanbIKTapblHBIH OHTYCTIK OOJIiTiHIH  Ty3acThl
ImeriHaiepi ceiicMHUKaNBIK OapiayMeH Hamap 3eprreireH, myHna 2J1 xone 3]]
KYMBICHI 8,0 KM TepeHIIIKKe JIeHiH MaFbUILICTHIPATHIH TOPU3OHTTAP KOHE TOMEHT]
nepMb-KapOOH-ZICBOH IIeTiHaIepiHAeri 00beKTiiep aHbIKTanFaH. KapOOHHBIH
KapOOHATThl INOTIHAUIEpl JKaIFbI3 YHFBIMAapMEH €HTeH. bypreutaHfraH
YHFBIMaJIap/IbIH KOTIILIIr )ko0aJaHFaH TePeHIIKKE KeTe alMaIbl, CeHCMUKAIBIK
Oapiay MeH OypFhIIay MOTIMETTEpPI apachiHia colikeccizaik 06ap. Teperuiri 6500 m
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YKOHE O/IaH )KOFapbl YHFbIMaJIap bl OYPFbIIaYIBIH T€0JIOT HSIIBIK TOYEKEITi MEH JKOFaphl
KYHBIH €CKepe OTBIPBIN, OYJ1 KeH OPBIHAAPBIHBIH KYPBUIBIMIBIK €PEKIIETIKTEPiH
xaH-xakTel JKTHO-3 1 nepexrepi jkoHe KopIaraH OPTAHBIH HEFYPIIBIM IIbIHANBI
KbBUIJAMIBIK Mogeni,. 3J] ceificMukanblKk Oapiay MaTepHajiapblH MaiiianaHa
OTBIPBII, BIKTHMAJ KOFapbl OHIMI >KapbIKIIAKTBI-TUIIEPIeH I KOJJIEKTOPIAPIbIH
JaMy aiiMaKTapbIHbIH Hae0301 KaIbIHIBIFBIH/IA KapTaFa KapTara TYCipy Heri3iHae
HaKTbUIAY KaKeT.

Tyiin ce3mep: Xaibik-Emin caracel, Ty3 acThl MeTiHAUIEPiHIH MYHaH-
ra3IpUIbIFbI epcnekTrBanapbl, OHTycTik Mmames ketepinici, HoBoGorar
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OTpaXKarolre TOPU30HTHI 710 ITyOHH 8,0 KM U BBISIBICHBI IEPCIIEKTUBHBIE OOBEKTHI
B HIDKETIEPMCKO-KaMEHHOYTOJIBHBIX-IEBOHCKUX OTIOKeHHsX. KapOoHaTHbIe
OTJIOKEHUS] KapOOHA BCKPBITHl EAWHUYHBIMH CKBa)XWHAMH. bBoNBIIMHCTBO
MpoOYPEHHBIX CKBAKWH HE JOCTHUTIH TPOSKTHPYEMOH TIIyOWHBI, HabIromaercs
PacXOKJICHUE JIAHHBIX CCHCMOpPA3BEIKU U OypeHHUs. YUUThIBas I'€OJOTHUCCKHIA
PUCK ¥ BBICOKYIO CTOMMOCTH OypeHHUs CKBaXWH TiyoumHoil 6500M u Oonee,
HE0OXOAMMO YTOYHEHHE CTPYKTYPHBIX OCOOCHHOCTEH ITHX OTIIOKEHHH Ha OCHOBE
nojHoneHHbIX AaHHbIX MOI'T-3/1 u Gonee peaquCTUYHOM CKOPOCTHOW MOIENH
Cpenbl, KapTUPOBAaHME B IAJICO30MCKON TOJIIE 30H PAa3BUTHUS IOTEHIMAJIBHO
BBICOKOTIPOAYKTHUBHBIX TPEIIMHHO-TUIIEPTEHHBIX KOJIJIEKTOPOB C MCHOIB30BAHUEM
MaTepHasioB cericMopaszBeaxu 3 /1.

KioueBsble cioBa: Mexaypedbe Ypan-Bonra, mepcrnekTuBbl He(h)TerazoHoCTH
MOZCOJNIEBBIX OTIIOXKeHuH, noguarue Vmamesckoe KOxHoe, HoBoboratunckoe

Introduction

In the subsalt complex of the southeastern rim of the Caspian Depression
during the years 1980-2000, significant and moderate hydrocarbon deposits were
discovered - Tengiz, Kashagan, Aktoty, Kayran, Ansagan, Tolkyn. These areas of
oil and gas accumulation are known for their well-explored carbonate reservoirs
lying at depths of 4000-5500 meters, and invaluable geological insights into their
structure and hydrocarbon content have been gained. Additionally, limited oil and
gas reserves have been found in certain traps within this territory, such as the Tortay,
Ravinnoye, and Saztobe deposits.

The subsalt sediments in the Ural-Volga interfluve remain less studied due to
their deep occurrence and complex structure. The study of pre-salt sediments
here began in the 1980s with seismic exploration by MOU and CDP. The adjacent
territory with the Astrakhan uplift was mainly studied. Thus, in 1980-81, the
Caspian Geophysical Survey of the Caspian Sea was carried out by the Caspian
Geophysical Survey. In 1980-81, the Caspian Geophysical Expedition (GE)
together with NVNIIGG (Saratov) carried out experimental-methodological work
along two profiles in order to improve the methodology of tracing the basement and
subsalt horizons. The studies were carried out by the method of wide profile CDP
with the use of overhead charges in combination with electrical survey MTZ, high-
frequency gravity survey, non-longitudinal profiling of MPW and geochemical
studies in special boreholes. As a result of the works performed along the line
Astrakhan arch — Zavolzhsky trough - Kobyakovskiy shaft the main reflecting
horizons (RH) were traced: F, P, (PP'), P, (IP' ), P, characterizing the structure
of the basement, the lower horizons of the Middle Iranian sub-basin of the Upper
Devonian, the roof of the Bashkirian deposits of the Middle Carboniferous and the
bottom of the saline deposits of the Kungur - the roof of the Lower Permian. The
foundation in the southwestern part of the Pre-Caspian depression in the vaulted
parts of the Astrakhan and North Caspian uplifts is traced at depths from 7.5 to 8.0
km.
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Materials and methods

During the same years, the Guriev Geophysical Expedition (GGE) conducted
detailed seismic surveys in the Kazakhstani part by CDP, as a result, a significant
uplift named the Imashevsky was identified along the subsalt reflecting horizons
P1-P2. This uplift stretches from northwest to southeast, measuring 35 by 3.5-
7.0 kilometers. It is further complicated by local structures such as the Corduan,
Kotyaevskaya, and Shortanbayskaya.

In 1984-1990, CDP seismic studies were continued in this area, and structural
maps were constructed for the reflecting horizons P, (roof of the Dodevonian
complex) and P*, (roof of the Eifel- Lower fran Devonian complex), P, - roof
of the Middle Carboniferous sediments, which made it possible to illuminate the
internal structure of the Devonian-Lower Permian complex of rocks and estimate
its thickness. A number of subsalt rises were identified along these horizons -
Taskuduk (on the territory of the Russian Federation), Kyzyloba, Kum Northern,
Shyl Southern, Kazan Eastern (Fig. 1). Simultaneously studied and Mesozoic-
Cenozoic sediment complex. The identified structures along the P, horizon on the
Astrakhan uplift lie at depths from 6.0 to 6.4 km, and on the eastern slope much
deeper, from 6.6 to 6.8 km.
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Figure 1. Map of local structures of the subsalt complex of the Ural-Volga interfluve

Local structures: 1 — Taskuduk, 2 — Kazan, 3 - Imashevskaya Southern, 4 - Imashevskaya, 5 — Koksazdy, 6 — Kumtobe, 7 — Kum Northern,

8 — Murynshyk, 9 ~ Karakuduk, 10 ~ Shil Northern, 11 — Shil Southern, 12 ~ Zhanatok, 13 - Peschanoye, 14 ~ Saryshagyl, 15 ~ Kobyakovskoe,
16— Alga, 17 — Oktyabrskoye, 18 — Khaburunye, 19 — Manash, 20 — Mynteke Northern, 21 — Novobogatinsky, 22 — Western Novobogatinsky,
23 - Sugur, 24 - Tegen, 25 — Kamyshitovy, 26 - Kazan Eastern, 27 - Cliff.

Wells drilled: 1 - 26 Astrakhanskaya, 2 — G-4 Imashevskaya, 3 -~ P-1 Corduan, 4 — P-1 Kum, 5 — P-1 Manash, 6 — P-1 Kobyakovskaya,

7~ P-1 Saryshagyl West, 8 - P-1 Alga, 9 — [YUB Imashevskaya Southern.

In the same years and in the following years the subsalt sediments of the southern
part of the Interfluve were also studied. Regional and site works of CDP revealed
structures Manash, Saryshagyl, Peschanoye, Kobyakovskaya, Alga, Oktyabrskoye,
Zaburunye, Manash, Mynteke North, occurring along the reflecting horizon P, at
depths from 6.3 to 6.6 km, and in flexed parts - from 7.0 to 7.6 km.
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Particular attention was paid to studies of the Ural-Volga interfluve on the P, and
P, reflecting horizons. The structures identified on the P, horizon were also traced
on the overlying subsalt horizons. According to seismic data (reflecting horizons
P, - P, ) and drilling, the carbonate bed in the vault of the Astrakhan Rise lies at
depths of 3.7—4.0 km, dipping gently to the east; in the south of the Interfluves, the
reflecting horizon P, is recorded at 5.2-5.4 km.

Results

On the territory of the Republic of Kazakhstan the search for carbonate deposits
and associated oil and gas deposits by drilling deep wells deeper than 4000 meters
began in the 80s. In 1984—1987 deep and parametric wells were drilled near the
coast: Kazan East P-1, Korduan P-52, P-2, Imashevskaya G-4, Kobyakovskaya
P-1, G-2, Manash P-1, Sarshagyl Zap. P-1. Not all of them fulfilled the tasks set
at that time.

An analog of the productive horizon of the Astrakhan field was penetrated in the
G-4 Imashevskaya well at a depth of 4012—4088m. The rocks are composed of dark
gray organogenic-clastic, detrital limestones of the Bashkirian stage of the Middle
Carboniferous. In the lower parts of the horizon the sediments are represented
by clayey limestones and dolomites. The section also contains limestones of fine-
olithic, biogenic (biohermic by algae), lumpy, clotted, recrystallized and denuded,
with rare foraminifera, and intensely bituminous. The thickness of the Bashkirian-
age sediments on the Astrakhan arch varies from 130-290 m, on the eastern slope
— from 156 m (well 4 Imashevskaya) to 224 m (well P-2 Korduan). The remaining
wells penetrated subsalt terrigenous Assel-Sakmar sediments to a shallow depth or
were stopped in the lower parts of the Kungurian age. Thus, Lower Permian rocks
were uncovered in the Kazanskaya East P-2 well (Yatskevich, 1991), carbonate-
terrigenous Assel-Sakmar age sediments were revealed in well P-2 Korduan at the
depth of 4050—4187m, and above - Artinsk sediments 58 m thick. The section is
represented below by bituminous clayey-siliceous, spotted-limestone deep-water
rock of dark gray, almost black color, dense, firm, intensely fractured with abundant
inclusions of the smallest radiolarians and clusters of the finest spiculiforms, with
rare foraminifera. Further there is an alternation of limestones, clay-siliceous
carbonate rocks and mudstones. Limestones are dark gray to black with greenish
tint, dense, enriched with bituminous and pyrite material, with veins filled with
gypsum. The argillites are light gray, thinly layered, slightly bituminous. Further
up the section is composed mainly of clays and siliceous-clayey rocks. Clays are
gray, dark gray with a greenish tinge, silty, calcareous, micaceous, dense, layered,
strongly fractured, with inclusion of charred plant remains and siliceous formations
(radiolarians). Siliceous-clayey rock of dark to black color, bituminous, dense,
strong, rare low thickness interlayers of sandstones and siltstones of fine-grained,
micaceous on clay-carbonate cement with ORO inclusions. In places there is an
alternation of dark gray dense mudstones and dark gray fine-grained siltstones with
numerous accumulations of black carbonaceous plant detritus (Iskuzhiev et al.,
1987 :25-29).
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Figure 2 - Geologic-geophysical profile along the line Astrakhansky arch - Kobyakovskoe uplift
(Iskuzhiev et al., 1987 :25-29).

Wells G-2 Kobyakovskaya, G-1 Alga, G-1 Manash uncovered low thickness
deposits of the Assel-Artinskian Stage (from 60 to 137 m), composed mainly of
siliceous-clayey rocks. For various reasons, the drilled wells did not reach the
designed depths and horizons, which turned out to be much deeper. The wells
were subsequently abandoned. Thus, in the southwestern part of the Ural-Volga
interfluve in the subsalt sediments there are two types of section - "Astrakhansky"
and "Mezhdurechinsky" (Daukeev, 2002: 19-20).

In 1990-96, parametric well P-1 Novobogatinsky was drilled on the
Novobogatinsky Paleozoic uplift, Liman section. The design depth of the well was
7000 m, the design horizon was Middle Devonian. However, the actual depth of the
well is 6094 meters, the horizon at the bottomhole is Kungurian Lower Permian.
Due to technical and economic reasons the well did not penetrate pre-salt deposits
and remained bottom-hole in saline deposits. The well was liquidated for technical
reasons.

Thus, the sediments of the subsalt complex in the study area remained unstudied.

Commercial gas content was established only at the Imashevskaya structure in
1986, when a commercial inflow of gas and condensate was obtained in well G-4
from the 4012-4088 m interval in the North Keltmen horizon of the Bashkirian stage.
Gas flow rates at 10 mm diaphragm reached 316 thousand m?/day, condensate flow
rates — 89.9 m¥/day. Stable gas condensate yield amounted to 240 cm?*/m?. During
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drilling of well P-52 Corduan, signs of oil and gas content were noted in the depth
interval of 3715-3789 m and below the depth of 3954 m along the entire borehole.
Methane (up to 24 %) and carbon dioxide (up to 18.7 %) were noted in the gas. The
reservoirs in the oil-and-gas bearing complexes composed of carbonate rocks are
limestones and dolomites; the reservoir type is fractured. In well P-2 Corduan the
core material from the depth of 4174 m showed condensate odor and luminescent
glow of light bitumoids. In the interval of 4424-4448 m, limestone with weak oil
impregnation was lifted.

Seismic explorationinthe Ural-Volga interfluve was intensified after 2001. During
this period, parametric wells Volodarskaya-2, Devonskaya-2, Pravoberezhnaya-1
with a depth of 6.0—7.0 km were drilled on the Astrakhan uplift in Russia (Yu et al.,
2008: 221).

The deepest well in the southwest of the Caspian depression Devonskaya-2 was
drilled in 2003 to a depth of 7003 m, which penetrated conglomerates, gravelites,
sandstones with argillite interbeds in the lower part of the section in the interval
7001-7003 meters. Above, sandstones of different color with inclusion of pyrite
and glauconite were identified. The rocks are probably of Lower Devonian-
Ordovician age [4]. In the lower part of the borehole section carbonate-terrigenous
sediments of the Lower, Middle and Upper Devonian with a thickness of 900 m
are revealed. The carbonate stratum of the Middle Franian-Bashkirian age with a
thickness of 2160 m lies above it. During testing of reservoir beds composed of
sandstones in the interval of 6450-6522 m, a gas inflow of 10 thousand m3 /day
was obtained using 1.98-1.58 mm diameter fittings (Yu et al., 2008: 221). The gas
is sulfurless. As it is known, the Astrakhanskoye field is a gas-condensate field,
productive are organogenic carbonate deposits of the Bashkirian stage, occurring
at depths from 3740 to 4130 meters. The deposit is controlled by the isohypsis of -
4200 meters. The percentage of gas varies from 75 to 85 %, condensate - from 10
to 15 %, oil - from 5 to 10 %. The hydrogen sulfide content in gas reaches 21 %.
Small oil deposits are expected to be found in some wells of the Astrakhan arch.
An example is the Volodarskaya well No. 2, where oil inflows were obtained from
the Upper Devonian (Famennian) sediments from the depth of 5960 m (Yu et al.,
2008: 221). The works on search for oil and gas deposits in Devonian sediments
in the Astrakhan uplift did not lead to major discoveries, but they proved that the
Devonian section is promising.

The Lower Carboniferous Serpukhov-Visean sediments have also been studied in
detail in the Astrakhan uplift. The rocks are characterized by variability of filtration-
capacity properties of rocks over the area and section. Thus, in the Zavolzhskaya-3
well during testing of the Aleksin sediments in the depth interval of 4250-4304 m a
gas inflow of up to 20 thousand m® /day was obtained. The reservoir is represented
by dolomites and limestones with open porosity varying from 9.1 to 27.9 % and
permeability from 32x10"° to 210x10"° m?. In the neighboring wells the reservoir
is characterized by lower qualities.

On the eastern slope of the Astrakhan Uplift in pre-salt sediments in 2006—2008,
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reflecting horizons P,, P,d, P, , P, (P, ) revealed the large South Imashevskoe
uplift, complicated by the summits "A", "B", "C", "D", "E". The obtained materials
confirmed the earlier assumptions about the continuation of the Astrakhan carbonate
platform to the southeast (Iskuzhiev et al., 1987: 25-29; Daukeev, 2002: 19-20;
Yu et al., 2008: 221). The Imashevskoye and Imashevskoye Yuzhnoye uplifts are
located 12 km apart; these two structures are separated from each other by a low-
amplitude trough traceable through Paleozoic sediments.

In 2012, re-processing and re-interpretation of 2D and 3D MOGT seismic data
were carried out for the South Imashevskaya exploration area, as well as analysis
of drilling results at the neighboring Imashevskoye and Astrakhanskoye fields. As
a result, the geological structure of subsalt sediments was clarified up to a depth of
6500 m, and promising targets were identified.

For drilling of the prospecting well IY-1 the top "B-1" was chosen, which is
limited by the isohypsis of minus 4050m at the P horizon, and has the form of a
brachyantiocline extending in the north-west direction. The vault of the structure,
judging by structural constructions, is located at minus 3825m. The dimensions of
the structure are 2.6 x 1.5 km, amplitude - 75m. The IUB-1 well, drilled in 2013,
was placed in the north-western, pre-salt part of the structure. The roof of subsalt
sediments in this well was penetrated below, at a depth of 4104m, which indicates
a discrepancy between the drilling and seismic data.

..
~,

0y Tsohypses along the reflcting horizon

—_— Tectonic disturbances

wys
o well ° Promising objects

Figure 3 - Structure map by P, (P,) reflecting horizon

As a result of drilling and testing of Bashkirian deposits of the Middle
Carboniferous from the interval 4102—4266 m (bottomhole) the inflow of gas and
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formation water with flow rate at 11.11 mm socket 5446 m?/day was obtained
(Podkolzin, 2015: 124—131). In the process of drilling complications in the form
of seizures and catastrophic mud absorption were observed, high gas shows
and gas occurrences were noted during liquidation of drilling mud absorption.
The total volume of mud absorption amounted to more than 4000 m* of drilling
mud, in connection with which drilling was stopped at a depth of 4266m. The
well penetrated the target subsalt Bashkirian sediments 132 m below the design
mark. The error is probably due to the imperfection of the geologic-velocity model,
quality of 3D data and uncertain correlation of horizons. Analysis of geological and
geophysical materials showed that the well was located on the wing of the structure
in the GWC zone. According to the logging data, several gas saturated formations
were identified in the Bashkir carbonate sediments. The results of the study of
gas composition showed that it is classified as carbonic-sulfur-hydrocarbon, with
methane content equal to 45 %, hydrogen sulfide content - 38.2 %, carbon dioxide
- 16.2 %. The results obtained testify to the prospectivity of the Imashevskaya
Yuzhnaya uplift and the need to continue further prospecting here.

In the south of the Interfluves, the Novobogatinskoye uplift is the most relief
in the basement, where 2D and 3D seismic surveys in combination with electrical
exploration were carried out in 2001-2012. These methods were used to study
both subsalt and suprasalt sediments. In the Paleozoic strata, the reflecting horizons
(RH) P, , P, , P, revealed large and small local structures and extensive troughs,
and clarified the structure of previously identified structures. Among them are
Sugur, Tegen, Kamyshitovy. As noted earlier, the subsalt complex rocks were not
penetrated by wells in the study area, the tectonic structure of the study area is
presented on structural maps by P, P, P, reflecting horizons (RH).

Figure 4 - Liman section. Structural map of the reflecting horizon P, - roof of terrigenous deposits of
Lower Nefranian age (?).
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The reflektive gorizon P, probably corresponding to the surface of the Lower
Nefranian Devonian sediments, dips in the north-northeast direction, with depths
varying from -7000 m to -8000 m (Figure 4). An anticlinal structure of northwest-
southeast strike is identified in the plan along the isohypse of minus 7500 meters.
This structure is complicated by three dome-shaped peaks - western, central and
eastern, bounded by isohypses -7100, -7000 and -7000 m, respectively. Amplitudes
of these peaks are from 400 to 500 m (Figure 4). Uplift along the reflecting horizons
P, has a similar structure, the horizon corresponding, presumably, to the roof of
Middle Carboniferous sediments, is marked at depths from 6.35 km in the south to
7.0 km in the northern part of the study area. In the troughs the horizon is recorded
at 7.5-8.0 km. According to the P horizon, these structures are distinguished at the
marks from 6.1 to 6.2 km. The prospectivity of subsalt structures is evidenced by
oil and gas deposits in the suprasalt complex. It is known that in the Triassic-Lower
Cretaceous sediments of the Novobogatinskoye uplift and adjacent territories oil
and gas fields have been identified that are under development. Among them are
Novobogatinskoye, Kamyshitovoye South West, Rovny, Zhanatalap and others.
In the south-western part of Mezhdurechye in the Mesozoic sediments the fields
Tobearal, Oktyabrskoye, Zaburunye, Sazankurak, Burbaytal, Kumysbek have been
identified. On the structures Zhantoka Severny, Kazansky East, Zhambai, Karatobe,
Kotyaevskaya North. and Azau, located in the extreme southwestern part of the
Interfluves, only signs of oil and gas were noted in the Triassic-Lower Cretaceous
complex of rocks. The above-mentioned testifies to significant reserves of oil and
combustible gas in subsalt sediments of the Interfluve.

Conclusion

The presence of signs of oil and gas content in subsalt and suprasalt sediments in
the structures of the studied area, as well as the presence of commercial hydrocarbon
deposits, gives grounds to associate certain prospects with this region. Similar to
the Astrakhan Uplift, a shallow layered carbonate formation is predicted to develop
at the Imashevskoe Yuzhnoye structure, where light biomorphic, biomorphic-
detrital and organogenic-clastic limestones may have been widely developed in
the section. The section is characterized by intraformational discontinuities, high
primary porosity, noticeable catagenetic transformations, and the appearance of
secondary dolomites. The study of reservoir properties of Devonian sediments in
wells Devonskaya,1,2,3 showed that within the depths of 6046—6151m lie high-
capacity and permeable fracture-pore-cavernous reservoirs, the leading role in the
formation of which was played by secondary processes.

The subsalt sediments of the Novobogatinskoye uplift are also promising.

Theresults of oil exploration work in the marginal parts of the Caspian Depression
indicate the presence of several hydrocarbon-bearing complexes within the subsalt
deposits. These complexes are divided by regional and zonal fluid barriers. Each
complex is characterized by its type of traps and patterns of distribution. Therefore,
when developing a concept for exploration work, an individual approach is
necessary for each complex.
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Furthermore, considering the geological risk and the high cost of drilling wells
deeper than 6500 meters, it is essential to refine the structural features of these
deposits based on comprehensive CDP-3D data and a more realistic velocity
model of the subsurface environment. This approach will enhance the accuracy of
geological assessments and reduce the uncertainty associated with exploration and
drilling activities.

In addition, given the geological risk and high cost of drilling wells 6500m and
deeper, it is necessary to clarify the structural features of these sediments on the
basis of complete CDP-3D data and a more realistic velocity model of the medium.

The conducted research was supported by MNVO RK Science Committee PCF
grant funding (2023-2025), BR 21882122.
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