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2 Clarivate
Analytics

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
coobwecmaa.



KAWMBIFBIMABIABIK, KOFBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIIEHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xaibky». 3a robl CBOSH IesITeIbHOCTH
Ha peajHu3aluio OJaroTBOPUTENILHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMS M HAyKH,
COLMAJILHOM 3aIlUThI, KYJIbTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHre.

Oco6oe BanManue biarorBopuTenbHbIH GOHT «XaJIbIK» yienseT 00pa3oBaTeIbHbIM
IporpaMmam, CUuTas 3TO HaIlPaBJIE€HUE OJHUM M3 KIIIOYEBBIX B CBOEH JIEATENBHOCTH.
Oxa3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30oBaHuto, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJI B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
pOCTy uncIa JItoneH, ClIoCOOHBIX MEHSTh XKU3Hb B CTPaHe K JIy4IlleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB M «BEJIUKUX YMOB». OmHOH U3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpas3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — mepBblii B cTpane OuzHec-uHKYOaTop ISl yUaluxcs
9-11 xmaccoB, KOTOPBIH MOMOTraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MUpE
MpeANPUHUMATENILCKUE HaBbIKK. Tak, Ha comeliCTBHE MajoMy OHM3HECY IMIKOJIbHHUKOB
66110 BhIIeneHo Oosee 200 rpanToB. J{iist mo/iep KKy TadaHTIIMBBIX 1 MOTHBHPOBAHHBIX
nereit @OoHI HEOAHOKPATHO BBLACISUT TPaHThI HAa 00yueHue B MexTyHapOJHOH IIKojIe
«Mupac» u B Astana IT University, a Taxke MOMOI Ka3aXCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tomimrep», koropomy DoHI OKa3an HOAICPIKKY, JICIIIU B
OCHOBY Y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4€OHO-METOANYECKUX KHHUT IO MIPEAMETY
«OCHOBBI TIpeANpUHUMATENBCTBA U Ou3Heca», mpenogaBaemoro B 10-11 xmaccax
Ka3aXCTAaHCKMX ILKOJ U KOJUIEIKEH.

[TomuMo mnomoIIM MIKOJIBHMKAM, ydallMMcs KoJulepked u cryaeHTtaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWN IIE€AaroroB,
COBEpIIEHCTBOBAHNE HUX 3HAHUH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHMKAMH 3HAHUM OydyHIMX MOKOJIeHHH KazaxcTanueB. [Ipu mognepxke donna
«XanplK» B IOKHOH cTONMIEe ObUI OpPraHW30BaH €XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealu3yeMblii MPOEKT 1O OOy4YEeHHIO OCHOBAM
(UHAHCOBOM TPaMOTHOCTH MpernojaBareield n3 BockMH obmacteil Kazaxcrana, urto
JIOJDKHO OKa3aTh CYIIECTBEHHOE BIIMSIHUE Ha BOCIIUTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeINPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHHSI IPaX</1aH CTPAHBI.

Heo6xomumyto nomorip @oHpa «Xajablk» OKa3blBaeT U TEM, KTO 0COOEHHO OCTPO
B Hell Hyxnaercs. B paMkax counaibHOM 3alllUThl HACEJIEHHsS 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 KOMIIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXKHO JOOABUTh OKa3aHUE MTOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOJICPKKA B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamiel crpaHe. JKMU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTblky»
OKa3aJl HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHell nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHOH nHpeknuerd Dounx Beiaenui cBbime 11
MUJUTMAPJIOB TEHI'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIMIIMHCKON
TIOMOUIHU U CPECTB 3aLIUThL, aAPECHYIO MAaTEPUAIbHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHUS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMU TPOEKTaMH, HAlCJICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxkaaH DOHJ peniwi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SBJISIETCS YacThlO0 OOIIECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHD Pa3BUTHUS FOCYIapCTBA.

[Honnepxkka @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 COTPYJAHHMKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISECTCS HE MEHEE 3HAYMMBIM
BKutajjoM DOH/Ia B pa3BUTHE Ka3aXCTAHCKOTO OOIIIEeCTBA.

C yBakeHunem,
BbaarorBopurebHblii ®ona «XaabIky»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FBUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akanemuri,
«Kazakcran Pecryonukacel ¥ITThIK FhUTBIM akanemusicby PKB-win npesunenti, AK «/1.B. Cokonbckuit
aTBIHJIAFBl OTHIH, KaTalll3 jKOHE IEKTPOXUMHUS MHCTUTYTBIHBIH» Oac aupekTops! (Anmarsl, Kazakcram)
H=4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukdaiiyabl, TeXHHKa FRUIBIMIApPBIHEIH JOKTOpHI, mpodeccop, KP ¥FA

JKayanThl XaTbICkl, A.B. BekTypoB aTbIHAaFBI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnaknusaabplK ajdka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemuri, «Y.M. Axmencadunua aThIHAAFEI
THIIPOTCOJIOTHUS KOHE TCOIKOIOTHI MHCTUTYTHIHBIHY» TUPEKTOphI (AnmMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcAphI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH TOKTOPBI, mpodeccop, K.M. CarmnaeB ThIHIAFBI T€ONOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektops! (Anmarsl, Kazakcran) H=2

CHOY [Iaumen, Ph.D, kaybiMaacTeipsutran npogeccop, Hebpacka yauusepcutetiniy Cy FbUIBIMIAPbI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminae
TIeTPOJIOTHS XKOHE Taiiiaibl Ka30anap KeH OpBIHIApPBI CalachIHIAFEl 3epTTeyIepais kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®WJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, HaHncn yHHBepcHUTETIHIH
npodeccopsl (Hancu, @pannms) H=15

IIEH IMun, Ph.D, KpITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMepHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToiFbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkceab, Ph.D, /Ipe3neH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPBLIFAH TIpodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, TE€OJOTUS-MHHEPAIOTUs FHUIBIMIAPEIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpopumyka arblHIarbl MyHaii-ra3 TeoJIOrHsChl KHE reo(U3HKa
nHctuTyThl (HOoBOCHOHpCK, Peceit) H = 19

ATABEKOB Baagumup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH JT0KTOpEI, benapycs ¥FA akaxemuri,
JKana Matepunanaap XUMHUSICBI HHCTUTYTBIHBIH KYpMeTTi qupekTops! (Munck, berapycs) H = 13

KATAJIUH Credan, Ph.D, [[pe3neH TexHUKaIBIK yHUBEPCUTETIHIH KAy bIMaCTBIPBUIFaH IIPodeccopbt
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoiorns-MHHEPANOTHsS FHUIBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.M. Carraes arsiaaarbl [ €010THs FRUTBIMIAPEI HHCTUTY THI
3epTXaHachlHbIH MeHrepymrici (Anmarsl, Kazakcran) H=11

CAYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcuteti (Hyp-
Cyurran, Kazakcran) H =11

DPATTUHMU IMaosno, Ph.D, bukokk Munan yHHBEpCUTETI KaybIMAACTHIPBIIFAH Mpodeccopsl (MmuiaH,
Uranus) 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 KydJIiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apObl ALy HCIHE ONAPObIH KOCLIHObLIAPHIHbIY MEXHOIOSUACDL.
Mep3iMAiTiri: )KpUIbIHA 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 PecnyOnukachIHBIH ¥JITTHIK FRUTBIM akagemusicedy PKB, 2023
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I'naBHBbIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOP XMMHUYECKUX HayK, mpodeccop, axagemuk HAH PK,
npesunenT POO «HanmonansHol akagemun Hayk Pecryonmku Kasaxcran», renepanbHbiii aupexrop AO
«MHCTUTYT TOTUMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBEHHBIN

cekperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHas KodJgerus:

ABCAMETOB Maauc KyabicoBud, (3aMeCcTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOTOMHUHEPAIIO-
THYECKUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTa THAPOTE€OIOTUU U T€OIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAo-
IHYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmorndeckux Hayk nm. K.M. CartmaeBa (Amnmarsl,
Kazaxcran) H=2

CHOY Jpunen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOIHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIen0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHUN
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKHX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®pannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEpUKaHCKOW acconmanuy skonomudeckux reojoros (ITexun, Kurait) H = 25

OUIIEP Axcens, acconmmpoBaHHBIH Tpodeccop, Ph.D, Texumueckmii yHuBepcurer Jlpesnen
(Hpesnen, bepnun) H=6

KOHTOPOBUY Aunekceii DMuIbeBHY, JOKTOP TI'€0OJIOTO-MHHEPAIOTHYECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H =19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akajeMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XMMHUU HOBBIX Marepuaiios (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuupoBanusiii mpodeccop, Texuuueckuit yauepcutet (JpesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecionneHT HAH PK, 3aBenyromas naboparopun MHcTHTyTa Teonormdecknx Hayk um. K.
Carnaesa (Anmarsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H =11

D®PATTUHU IMaoso, Ph.D, acconmmpoBanHbBIil mpodeccop, MuIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) 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 Hayk
Pecny6onmkn Kazaxcram» (T. AMarsr).
CBUIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncTepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BbliaHHOe 29.07.2020 1.
Temaruyeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYECKUe MeXHON02UU NnepepadomKu Hemu u easa,
Heghmexumus, MmexHoNI02UU U361eUeHUs MEMANN08 U UX COeOeHEHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sx3eMILIAPOB.
Anpec penakiuu: 050010, . Anmarsr, yii. [lleuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HammonanbHas akagemus Hayk Pecryonuku Kazaxcrany, 2023

6




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

AGABEKOV 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
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Abstract. The article presents the regional structural-tectonic and geological-
geophysical features of the structure of the Northern Ustyurt region in the western part
of the Turan plate. Given the state of the study and the main stages of the development
of the region, as well as new data and results obtained on individual local areas in recent
years. The aim of the work is to clarify the geological and tectonic features of the structure
and composition of sediments at the pre-Jurassic stage of the region's development
in connection with the assessment of oil and gas potential. Taking into account the
results of the analysis and generalization of the available materials, an assessment of the
methodological "approaches" that were at the heart of all previous stages of the study
is given. The views on the regional tectonics of the region, which were insufficiently
perfect due to the use of the geographical principle of zoning and the allocation of the
Western-Aral and Eastern-Aral parts in the territory under consideration, are taken into
account. An assessment of the geostructural position of the Aral-Kyzylkum dislocation
system is given. On the example of the structural elements of the Shalkar trough, the
views on the model of the structure of the Koshkaratinsky and Tobebulak mulda are
claryfied. In accordance with this, an assumption is made about the development of
elementary zones of oil and gas accumulation, which are widespread within the North-
Ustyurt system of deflections and uplifts. At the same time, the results of combining
data from exploratory drilling, seismic exploration, anomalies of potential physical
fields, trends and strike elements of fault tectonics are taken into account. The features
of the structural plan and the nature of the manifestation of oil and gas potential in the
context of large deflections and uplifts (Bozashinskiy and Aktumsyk uplift, Koltyk-
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Kulazhatskiy, Barsakelmesskiy, Sudochiy and Shalkar deflections, Arystanovskaya and
Mynsualmassky stage) are clarified. The regularities in the areal distribution of oil and
gas accumulations of a certain phase composition of hydrocarbons are highlighted. The
areal distribution of prospective local objects is determined by the influence of regional
features of the region, including the proximity of local structures to the routes of
regional faults, the presence of large inherited uplifts in the context of the Pre-Jurassic
complex. The main results of the study are the substantiation of the high prospects of
Paleozoic deposits, the development of which influenced the formation of transitional
anticlinal zones (shaft-like uplifts), large uplifts (shafts) within regional deflections
and projections (foundation, Paleozoic) between adjacent deflections. Substantiated
recommendations for expanding the range of prospective local oil and gas traps in the
context of the Pre—Jurassic complex associated with large Paleozoic uplifts of massive
consedimentary type. Clarified the directions of search operations in the context of the
deposits of the Pre-Jurassic complex (Paleozoic), structural complications representing
"delays" on the monoclines of the sides, slopes of deflections and protrusions of bedrock
are of search interest.

Keywords: complex, Paleozoic, structure, oil and gas trap, oil and gas content,
hydrocarbons
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Annoranusi. Makanaga Typan mimrtaceiabig Oarbic 6emirinaeri Conrtyctik YcTipt
OHIp1 KYPBUIBIMBIHBIH aiMaKTBIK KYPBUIBIMJIBIK-TEKTOHUKAJIBIK JKOHE TeOJIOTHSUIBIK-
reoU3NKaIbIK EepeKIICTIKTepl KeNnTipiareH. 3epAeleHyAiH JKal-Kyil *oHe eHipai
WTepYIiH HEeTI3rl Ke3eHIepi, COHJai-aK COHFBl JKbUIAAPBI JKEKEIEeTeH IKEePruliKTi
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anapjapaa ajblHFAH JKaHa JEepeKTep MEH HOTWKenep KenTipinreH. JKyMbICThIH
MakcaThl MyHai-ra3 oneyeTiH Oaranayra OalaHBICTBI aliMakTbIH AaMybiHBbIH HOpa
Ke3eHiHEe JEHIHIl T'eOoNOTHUIBIK-TeKTOHUKANBIK ~KYPBUIBIMABIK — €peKIIeIiKTepiH,
LIeTiHAIEpAIH KypaMblH HakTbulay Oonbill TaObuianel. Konma Gap marepuangapisl
Tangay *OHE JKalIbliay HOTHXKEJEPiH eCKepe OTBIPBIIN, 3ePTTEYAiH OapiblK allIbIHFbI
Ke3eHAepiH/e HeTi3AenreH aficreMenik "Tacingepre” Oara 6epinai. Kapansin oTelpran
aymakra batbic-Apan sxoHe IllbiFbic-Apan OemikTepiH aynaHIACTBIPYIBIH JKOHE
OemyniH reorpadusUIbIK KaruIaThbiH MaljaiaHyFa OalIaHBICTBI JKETKITIKCI3 OOJBII
TaObUTFaH OHIPIiH OHIPIIK TEeKTOHUKACBIHA YCHIHBIMIAp eckepinai. Apan-Kpl3puikym
JOUCTIOKAIMs JKYMECIHIH TeOCTPYKTYpalblK JKarfaiibiHa Oara Oepinmi. Illamkap
OWBICHIHBIH KYPBUIBIMABIK 3IeMEHTTepiHiH Mblcaibiaaa Komkapara sxone Tobebyuiak
OWBIFBI KYPBUIBICBIHBIH MOJIENIHE YChIHBICTAp HAaKThUIaHABL. OcbiFaH coiikec CONTYCTIK-
YcTipT OYyrisly *oHe KeTepily jKyieci merinjae Tapaiybl 0ap MyHaii-ra3 )KHHAKTayIbIH
KapanaiblM aiiMakTapblH JaMbBITy Typajibl OoipkaM >kacanabl. byn perre i3mectipy
Oyprbutay, ceficMUKanbIK Oapnay, aieyeTTi (U3UKAIBIK OpiCTepIiH aHOMalUsUIaphl,
CBIHY TEKTOHHKACHI SIEMEHTTEPiHIH YPIAICTEpPl MEH KaWblUTybl AEPEKTEPiH KeIleHAeY
HOTHXKeJepi eckepiiarer. KypbUlbIMIBIK KO ClIapAbIH epeKIICTIKTep )KoHe ipi MaibICyap
MeH ketepyiep (bo3ambl xone AKTYMCBIK KoTepifici, KonTelK-Kynaxar, bapcakenmec,
keme konbl skoHe llankap oOHbICE, ApBICTAaHOB >koHE MBIHCyanMac caTbUIaphl)
OemiHiciHIE MYHA-ra3IbpUIBIKTHIH KOpiHY cHUIaThl HaKThUIaHAbl. KemipcyTekTepaiH
Oenrimi Oip ¢azanblK KypamblHIAFbl MyHall MEH ra3 >KHHAKTaTybIHBIH aydaHIIbIK
TapadyblHAAFbl 3aHABUIBIKTAP aHBIKTANIbL. [lepcrekTHBaIbl JKEPrilikTi 00bEKTiIepIiH
QTaHIBIK Tapaldybl OHIPIIH OHIPIIK epeKIIeNiKTEPiHiH JCcepiMeH alKbIHAAIAIbI,
OHBIH ILIHJE: JKePruUTiKTI KYPBUIBIMIAPAbIH alMaKTbhIK >KapbUIbICTap TpaccaslapblHa
opaiinacysl, 1opa KeuleHiHe JeHiHr1 KuMaga MypalaHFaH ipi KeTepimicTepaiH OOmysbl.
JKypriziareH 3epTTeyMiH HEri3ri HOTIKENEpl Malieo30d MIeriHIUIePiHIH KOFaphl
MEPCHEKTUBANBUIBIFBIH HETi3/ey OONbIN TaOblIaabl, ONapAbIH AaMybl aHTHKINHAIIbIbI
aiimakrapasy (OLTIK Topi3mi KeTepimicTep), ipi KeTepimictepain (OimikTep) iprenec
niniMaepi apacelHaa aliMaKThIK UiTIMIEp MEH IIBIFBIHKBI JKepiep (ipretac, nauieo3oil)
LIeTiH/Ie aybICyAbIH KalbllTacyblHa acep eTTi. Kanmnaii KoHCeTMMEeHTAHSIIBIK TUIITEr
ipi maneo3o0it keTepiyicTepiMeH OalIaHbICTHI FOpa KEIlIeH] asiChIHIa MYHall MCH ra3/iblH
MEPCIEKTUBANBI JKEPrUTIKTI TY3aKTapbIHBIH CIEKTPIH KEHEHTYy OOMBIHILIA YCHIHBICTAp
HETi3/Ie]reH. opa KellleHiHe JAeWiHri (maieo30i) MIeriHaiiep KUMAChIHIAFBI 13/ey
KYMBICTapbIHBIH ~OaFbITTapbl HAKTBUIAHIBL, OOPTTapAblH MOHOKJIMHANATIAPBIH/IA,
OeTkelepiH OeTKeHIepiHAe MKOHE TYIKI JKbIHBICTAP/BIH IIBIFBIHKBI JKEPICpPiHIC
"kigipictep" OONBIN TaOBLIATBIH KYPBUIBIMABIK ACKBIHYIAP i34€Yy KbI3bIFYIIBUIBIFBIH
TYIBIPAIBL.

Tyiiin ce3nep: keuieH, naneo30i, KypblIbIMbI, MyHail MEH Tra3iblH TY3afbl, MyHal-
ra3JIbUIbIK, KOMipCyTEKTEep
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AHHoTammsa. B crarbe omucaHbl pervoHaNbHBIE CTPYKTYPHO-TEKTOHHYECKHE
u reonoro-reoduznyeckre 0coOEHHOCTH CTpoeHusi pernona CeBepHBIH YCTIOPT
B 3amajHoil 4actu TypaHCKOW IUIMTHI, MPHUBEICHO COCTOSIHUE HM3YYEHHOCTH U
OCHOBHBIE JTarbl OCBOGHHUS pPErMOHAa, a TaK)Ke HOBBIE JaHHBIE U Pe3yJbTaThl,
MOJTy4YEHHBIE HA OTACIBHBIX JTOKAJIBHBIX TUIOIAASAX B Oocie e roabl. Llenbio paboTer
SIBIISIETCSL  YTOYHEHUE Te0JIOTO-TEKTOHUYECKUX OCOOCHHOCTEH CTpPOEHHsI, COCTaBa
OTJIOKEHUI Ha JIOIOPCKOM dTare Pa3BUTHUS PErHOHA B CBS3U C OLIEHKOW MEPCIEKTHB
HedrerazoHocHOCTH. C ydeToM pe3yiIbTaTOB aHadu3a M OOOOIICHHS] WMEOIIUXCS
MaTepHaIOB JaHa OIIEHKA METOMYECKUM IIOX0/IaM», KOTOpPbIe OBLITH B OCHOBE Ha BCEX
MPEBIIYIUX ITAraxX U3ydeHHs. Y YTeHbI PEICTABICHNAS O PErHOHAIBHON TEKTOHUKE
peruoHa, KOTOpbIE SIBJISJINCH HETOCTAaTOYHO COBEPIIEHHBIMU B CHJIy HCIOJIb30BaHUS
reorpayuyeckoro NPUHLIMINA PAOHUPOBAaHMS W BBLICICHUS 3amagHo-ApaibCKOH
u BocTtouHo-Apanbckoil WacTu Ha paccMarpuBaeMon Teppuropuu. JlaHa oOIeHKa
FEOCTPYKTYPHOIO moJjiokeHus: Apano-KbI3bUIKyMCKOM cucTeMbl auciokauuii. Ha
MpUMepe CTPYKTYPHBIX dneMeHToB lllankapckoro mpornda yTOYHEHBI MPeICTaBICHUS
Ha Monenb cTpoeHust Komrkapatuackoit u TobeOynakckoit Myibbl. B cooTBeTCTBUM C
9THUM CJIeJIaHO MIPEATION0KEHUE O PA3BUTHHU AJIEMEHTAPHBIX 30H He(pTera3oHaKoIIeHuS,
KOTOpbIE HMEIOT paclpocTpaHeHne B mpenenax CeBepo-YCTIOPTCKOW CHCTEMBI
nporu0oB u mogHATHH. [lpyu 3TOM ydTeHBI pe3ynbTaThl KOMILIEKCHPOBAHWS JAHHBIX
MTOMCKOBOTO OypeHwUsl, CeHCMOpa3BeAKH, AaHOMAIWHA TOTEHIHMATBHBIX (H3UIECKIX
moJyiel, TPEHOB W TIPOCTHPAHUS DIEMEHTOB PAa3JIOMHON TEKTOHUKH. Y TOYHEHBI
0COOEHHOCTH CTPYKTYPHOTO IUIaHA M XapakTep HpOSBICHUS HEPTEra30HOCHOCTU B
paspese KpymHbIX nMporu0oB u noausatui (bozammHckoe 1 AKTyMCBIKCKOE TTOJHSITHE,
Konreik-Kynaxkarckuii, bapcakensmecckuii, Cymoumii u Ilankapckuii mporu0sl,
AppICTaHOBCKass W MBbIHCyaliMaccKasi CTyTeHb). BplaeneHsl 3aKOHOMEPHOCTH B
TJIOMIATHOM PACIIPOCTPAHEHWN CKOTUIGHWH HE(PTH W Ta3a ompezesreHHOro (a3oBOTro
coctapa yrnieBonopooB. [lnomanHoe pacnpocTpaHeHHe MePCIeKTUBHBIX JOKATBbHBIX
O00OBEKTOB ONpEIENSeTCS BIUSHUEM pPETHOHAJIBHBIX OCOOCHHOCTEW pEruoHa, B
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T.4. NPUYPOUYECHHOCThb JIOKAJIBHBIX CTPYKTYp K TpaccaM pPErMOHaJbHBIX pPa3jiOMOB,
HAJIMYKWE KPYNHBIX YHACJIEAOBAaHHBIX MOIHATUH B pa3pe3e AOIPCKOr0 KOMIUIEKCA.
OCHOBHBIMH pe3yJIbTaTaMu IPOBEJACHHOTO WCCIICJAOBaHUS SBISETCS OOOCHOBAaHUE
BBICOKOM NEPCINEKTUBHOCTH MAJIEO30MCKUX OTIOKEHUW, Pa3BUTHUE KOTOPBIX BIIHUAIO
Ha (OpPMHUPOBAHUE TICPEXOTHBIX MEKIY CMEKHBIMU MPOrHOaMH aHTUKIIMHAIBHBIX 30H
(BaJI0OOpA3HBIX MOJHSATHIA), KPYIHBIX MOAHATHI (BaJIbI) B MpEeNiaX PErHOHAIBHBIX
nporuOOB M BEICTYNOB ((pyHAaMEHT, maneo3oi). OOOCHOBaHBI PEKOMEHAAIUU I10
PaCIIMPEHHUIO CTIEKTPa MEPCICKTHBHBIX JIOKAIbHBIX 00BEKTOB — JIOBYIIICK HE(TH U rasa
B pa3pe3e JOPCKOro KOMILIEKCA, CBI3aHHBIX C KPYITHBIMU MAJIE030MCKUMU OAHATUSAMHA
MAaCCUMBHOIO KOHCEIMMEHTALMOHHOIO THWIIA. YTOYHEHBl HANpaBIEHUS IMOUCKOBBIX
paboT B pazpese OTIIOKEHHH JOIOPCKOTO KOMIUIEKca (11ajie030H ), TOUCKOBBIN HHTEpEC
MIPEJICTABIISIIOT CTPYKTYPHBIC OCJIOXKHEHUSI, MPEICTABIISIONINE COOOM «3aJIePIKKM» Ha
MOHOKIIUHAJIIX OOPTOB, CKJIOHOB IMPOTHOOB ¥ BBICTYIIOB KOPEHHBIX ITOPO/I.

KuioueBble ci10Ba: 10I0PCKUN KOMILIEKC, Taneo3oi, CeBepHbIil YCTIOPT,
CTPYKTYpa, TOPU30HT, JIOBYIIIKA HEPTH U Ta3a, 0OCOOCHHOCTH CTPOCHUS, POTHO,
He(TEera3oHOCHOCTh, YIJIEBOIOPOIbI

Introduction

Inregional tectonic terms, the northern Ustyurt defines a large tectonic block bordering
the Caspian Basin as part of the western part of the Turan Plate and, together with the
zone of the large Bozashinsky uplift, is part of the Ustyurt-Bozashinsky sedimentary
basin (Akchulakov et al., 2009-2013; Akchulakov, 2015: 21-29). The region under
consideration in tectonoformational terms represents a system of dislocations of the
Upper Paleozoic and Upper Permian-Triassic age.

The region of Northern Ustyurt has long been considered an unpromising territory.
In the 60s of the last century, industrial gas content of Paleogene deposits was revealed
on a number of structures (Bazay, Shagyrly-Shomyshty, Kyzyloy, Akkulkovskaya).
For the first time industrial oil inflows were obtained in the area of Arystanovskaya in
1968 from Jurassic deposits. After that, there was a significant activity in the study of
structures North Ustyurt at the local level and preparea them for exploratory drilling in
the Upper Jurassic-Cretaceous part of the section. As a result, the areas of Amanzhol,
Amanzhol Zapadniy, Sharshikuduk, Beineu, Begesh, Sheluran, Kyryn, Karakuduk,
Yeligazhi, Adamli, Ashchitaypak, Zhayylgan, Khorlyk, Astauoy, Kushata, Murynsor,
Tasurpa, Manashi, Tereshkovskaya, Khakimovskaya, etc. were put into exploratory
drilling (Volozh et al., 2016: 1-46).

According to the results of the exploratory work carried out in the Jurassic sediments,
the Karakuduk, Koltyk, and Komsomolskoye oil fields were successively discovered.
However, during the subsequent long period and in general, the statistics in obtaining
positive results in the region remained low, which was a consequence of relatively
uneven, and in some places very weak knowledge. The low degree of conditioning
and data linking between individual large tectonic zones within the Northern Ustyurt,
which, in turn, is characterized by a significant area, was also one of the factors that
influenced the efficiency and effectiveness of prospecting during that period.
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Historically, the northwestern part of the Northern Ustyurt (the Shalkar trough and
the adjacent territory) belonged to the Northwestern and Northern Aral Sea, i.e. to the
zones that were allocated earlier, taking into account their geographical location in
relation to the Aral Sea. The Northeastern Aral Sea Region stood out even further to the
east, and the Southern Aral Sea Region stood out on the southern coast of the Aral Sea
(Gafarov et al., 2010: 261). The allocation of these geographical areas due to the lack
of sufficient objective data on the regional structure was convenient and preferable, and
subsequently predetermined the zoning of the entire Aral Sea region when justifying
the prospects of oil and gas potential and assessing the hydrocarbon potential of this
territory.

In the future, taking into account the gradual increase in the degree of study, to
the west and east of the strip of the Aral-Kyzylkum dislocation system (hereinafter
— AKSD), researchers identified the Western Aral and Eastern Aral parts of the Aral
Sea region (Zholtayev, 2000: 13-23). This was based on differences in the features of
the regional tectonic structure and the composition of the formation and lithological-
stratigraphic complexes composing the section on both sides of the fault. At the same
time, the position of the eastern limit of the Northern Ustyurt at the level of the Aral Sea
remained ambiguous and completely uncertain. Nevertheless, as a result of geological
exploration in the Mesozoic sediments of the Western Aral part of the Aral Sea region,
the Akkulkovskaya, Kyzyloy and Bazoy gas deposits were discovered. An important
result was the success of Uzbek geologists in discovering a number of new deposits in
the Southern Aral Sea region. Thus, at the early stages of the study, part of the Northern
Ustyurt in the eastern part belonged to the Aral Sea region.

Another fundamental feature of this part of the territory was the presence in the
section of a powerful coarse-grained strata of the Upper Permian-Triassic age, which
resulted from the interaction and collision of the passive margin of the ancient East
European platform and the young Kazakh plate at the Paleozoic stage of development.
According to seismic data, the filling thickness is about 5.0-6.0 km. The collision area
of tectonic plates determines the geostructural position of the AKSD band. Later, based
on the results of the compiled "Forecast Map of Kazakhstan's oil and gas potential"
(2002) and the Project "Comprehensive study of sedimentary basins of the Republic of
Kazakhstan" for the period 2009-2013 (hereinafter referred to as the KIOB RK Project),
a clear justification was given for the border between the Northern Ustyurt (Ustyurt-
Bozashinsky basin) and the Aral Basin, which is defined and runs along the AKSD strip.

From the point of view of contemporary ideas about regional tectonic features and
the model of the internal structure of the section, according to the authors, there are
quite objective reasons explaining the low efficiency of prospecting, the result of which
is an ambiguous assessment of the prospects of oil and gas potential of the section the
territory of Northern Ustyurt.

Among them, and at the core, it can be stated that the degree of study of the section
is uneven in area and insufficient in depth of study (Babasheva et al., 2022: 55-73).
Secondly, these are well-established ideas about the nature and formation composition
of the lower Pre-Jurassic part of the section (Paleozoic, Triassic). It should be noted that
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the Pre-Jurassic interval of the section was previously determined and presented as a
single thickness due to the limitations of actual materials. A fairly clear identification
of this stratum was largely limited by the objectively low level of technical support
and the capabilities of geological and seismic methods. The allocation of Paleozoic
formations in the Pre-Jurassic part of the section, as well as the boundaries between
the Paleozoic and Triassic, was of a debatable nature, and in the context of individual
regions, the Paleozoic complex was dated by the foundation. In general, in the context
of the west of the Turan plate (Ustyurt-Bozashi, Mangyshlak), the researchers justified
the seismic horizons "F" and "V". In turn, the "V" boundary in areas with a high degree
of cut resolution and the presence of relatively more confident reflections inside the Pre-
Jurassic strata corresponded to the lower part of the Triassic.

Thirdly, it was not possible to judge any differentiation in terms of the main geological
and commercial characteristics and filtration and reservoir properties within the Pre-
Jurassic strata between Paleozoic and Triassic sediments in terms of their conditions.
And the Triassic range of the section was characterized mainly by the continental
genesis of sediments. In this regard, the lower Pre-Jurassic part of the section has not
been considered for a long time as a sufficiently promising direction of prospecting.

In comparison with the Northern Ustyurt region, in this respect, the main parameters
of the lithological-stratigraphic section and paleogeographic features of the development
of the adjacent territory of the Caspian Depression and Mangyshlak, respectively, from
the north and south, are quite sharply contrasted (Volozh et al., 2013: 29—43). We assume
that the prevailing ideas and such imperfection of the model of the structure of the Pre-
Jurassic strata (along with the Jurassic-Cretaceous strata) in the context of the Northern
Ustyurt have been a deterrent for researchers for a long time when planning prospecting
and assessing the prospects of this territory. As a result, the currently available views on
the model of the structure of the territory in question, in turn, do not receive the proper
impetus for further improvement and new discoveries.

At the same time, despite the high percentage of negative results, search operations in
Northern Ustyurt continued on separate structures as the standard data accumulated. In
recent years, positive results have been obtained in the Tepke area, and the productivity
area of the Akkulkovsko-Bazaiskaya gas accumulation zone has been expanded, in
the cut of which oil inflows have been obtained for the first time (Akkulkovskoye
and Kulbas areas). The detection data, taking into account the totality of accumulated
geological and geophysical materials and the experience of prospecting, as well as the
high degree of complexity of the internal structure, give reason to consider the region
of Northern Ustyurt a promising territory. In this regard, in recent years, when assessing
and preparing local objects, geological prospectors have set the main geological tasks,
which include a detailed analysis and search for relationships in structural plans for
the roof of the foundation, Paleozoic and Mesozoic strata, explaining the actual zonal
nature of the manifestation of oil and gas (Azhgaliev, 2016: 51-63). The new tasks also
include a comprehensive study of the tectonic basis in order to clarify the conditions and
geochemical features of sedimentation, formation and inheritance of lithological-facies
sedimentation environments of the Northern Ustyurt block.

26



ISSN 2224-5278 6.2023

Research Material and methods

When clarifying the features of the internal structure and assessing the prospects
of oil and gas potential of the territory under consideration, the authors of the article
involved the materials and results of the previously completed regional industry Project
KIOB RK Project (Akchulakov, 2015: 21-29).

Taking into account the territory of the neighboring states of Kazakhstan and
Uzbekistan, Kosbulakskiy, Shalkarskiy, Koltyk-Kulazhatskiy, Barsakelmesskiy,
Sudochiy deflection, Aktumsykskiy uplift, etc. a single system of deflections is defined,
which belongs to the Northern Ustyurt and, at the same time, is the western part of the
vast Ustyurt plateau (Gafarov et al., 2010: 11-12). At the same time, the eastern part
of the Ustyurt plateau is completely located within Uzbekistan and is represented as
Eastern Ustyurt. In this regard, the considered region of Northern Ustyurt is the western
part of the Ustyurt plateau, expanded in the north direction, which in the east, at the same
time, "neighbors" through the AKSD strip with the Aral sedimentary basin. Taking into
account these regional tectonic features, the Northern Ustyurt section on the foundation
surface is considered as a single North Ustyurt system of deflections and uplifts. Major
elements of the western part of the Ustyurt plateau are also the Samskiy and Koltyk-
Kulazhatskiy bends, the Mynsualmasskaya step, the Amanzhol saddle (Fig. 1).

The block structure of the territory along the foundation is characterized mainly by
the north-western (sublatitudinal) orientation of tectonic elements of the second order,
there is a regular arrangement of deflections and transitional linear zones between them
with higher hypsometric marks of occurrence of the same-age strata of the Paleozoic
and Mesozoic in the mulds and areas of regional uplift. These "transitional" linear zones
are represented by tectonic shafts, which, in turn, are markers and clearly record the
contours of large deflections and their peripheral zones (see Fig. 1). The mark of the
foundation roof in large deflections (Kosbulakskiy, Shalkarskiy, Koltyk-Kulazhatskiy)
is minus 7-11 km. In the south direction (Barsakelmesskiy, Sudochiy deflection), the
mark of the foundation is experiencing a rise in the isohips range from 5-7 to 3-5 km
(Marabayev et al., 2005: 194).

In the process of handling the materials, the authors carried out work to clarify the
nature of the occurrence of elements of the II-th order — large blocks representing
deflections and protrusions along the foundation and Paleozoic complex. Also, the
systematization of large blocks was carried out for the purpose of identifying structures
of a relatively lower order within their limits: mulds, projections along the Paleozoic
complex, shaft-like uplifts (see Fig. 1), which may be of interest in terms of substantiating
promising local objects.
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Figure 1. Diagram of the basement surface of the western part of the Turan Plate
(according to Akchulakov et al.; 2009-2013)

1 — first-order structures / basins (A-Caspian region, B-Ustyurt-Bozashi, C-Mangyshlak); 2-contours of
large basement blocks. Regional structures of the second order (1-North Bozashinsky salient, 2 — South
Bozashinsky trough, 3-Arystanovsky stage; troughs: 4 —Koltykskiy, 5 — Kulazhatskiy, 6 — Mynsualmass,
7 — Samskiy, 8 — Kosbulakskiy, 9 — Koshkaratinsky, 10 — Barsakelmesskiy; 11 — Sudochii; projections:
12 — Tokubai, 13 — Zhayylgan, 14 — Shagyrli, 15 — Baichagyr, 16 — Kassarminsky, 17 — Kulandinsky, 18
— Takhtakairsky, 19 — Kuanysh-Koskalinsky, 20 — Akkulkovskaya step, 21 — Karakum block, 22 — Central
Mangyshlak zone, 23-Assake-Audansky trough, 24-Segendyk-Zhazgurli zone of protrusions and troughs,
25-Samur-Peschanomyssky block, 26-Tuarkyr uplift, 27-Samur-Peschanomyssky block); 3 — regional
faults (I — North Ustyurt, [I-Central Ustyurt, I1I — Takubai, IV-Aral — Kyzylkum, V - North-Karatau); 4 —
isogypses along the foundation top, km; 5 — post-collision trans-regional shifts; 6 — state border

The foundation is composed of Riphean-Proterozoic and Lower Paleozoic formations,
which are widely developed in the mountain structures of Bolshoy and Malyi Karatau,
Bukantau, etc. (Zholtayev, 1997: 2-7). The formations were uncovered by single
wells in the area northeast of the Shalkar trough (Zhaksybutash ledge). Green—colored
metamorphosed sandstones and conglomerates are isolated in the section of the zone
Basoi — Akkulkovskaya - Kyzyloi. Also, both presumably Precambrian and Paleozoic
rocks have been established in the section. According to the data of wells G1 Kyzyloi,
G-16 Bazayskaya, amphibolites and various metamorphic and crystalline shales were
attributed to the Upper Proterozoic. The main geological formations are clearly visible
on the given regional profile of the Arystanov stage — Shalkar trough (Fig. 2).
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According to the available data, the territory and section of the North Ustyurt system
of deflections and uplifts are characterized by high values of the propagation time of
refracted waves (6000—6300 m/sec) and a mosaic pattern of the distribution of magnetic
and gravimetric field anomalies. It can be assumed that the mosaic pattern of anomalies
of potential fields is in good agreement with certain patterns in the areal distribution of
basement rocks, characterized by variegation and change of lithological composition,
their various genetic associations.

According to the results of high-precision aeromagnetic studies (Akchulakov et al.,
2013: 260) in the section of the territory under consideration the main magnetoactive
surface (hereinafter referred to as GMAP) is substantiated. The selection of this boundary
contributed to a clearer interpretation of the section enclosed between the reflecting
boundaries of F and V. As a result, a stable seismic boundary has been confidently
identified in the section of the western part of the Turan plate — the reflecting seismic
horizon "PZ", which was one of the main results of the Project of the RK CIOB and the
systematic study of the region in recent years. In the context of the Northern Ustyurt, the
mark of the roof of the Paleozoic complex varies from 3.5-5.0 km in the deflections to
0.8-2.5 km on the protrusions of the bedrock (Bozashinskoye and Aktumsykoye uplift)
(Fig. 3).

The important features of the internal structure of the entire Lower Paleozoic-Triassic
strata are the active manifestation of fault tectonics, the inherited development and the
nature of the structural plan of the Paleozoic (PZ) and Triassic (V) strata. At the same
time, it is noted that large deflections, mulds and raised areas, taking into account the
general regional, mainly north-western strike at the level of the reflecting horizons PZ
and V, will "inherit" the mosaic pattern of the structural plan from the foundation.

In paleotectonic terms, the area of joint of the large blocks formed in the Paleozoic,
the Northern Ustyurt, the Urals and the Kazakhstan continent (the zone of the
Akkulkovskiy and the Aral-Kyzylkum tectonic "seam") determines the position of the
northern periphery of the western part of the Turan plate. In the south, the development
of Mangyshlak was determined by intense stretching and compression deformations in
the sublatitudinal rift zone along the ridge of the Karpinskiy and Mountain Mangyshlak.

Along the northern edge of the Ustyurt block, an extended South Embinsky rift was
formed, the amplitude of which increased from west to east, from the area of the modern
position of the Caspian Sea towards the Ural Paleocean (Zholtaev, 1997: 2-7).
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Figure 3. Structural diagram of the Ustyurt-Bozashinskiy basin on the surface of Paleozoic sediments
(according to Akchulakov et al., 2009-2013)

1 —boundaries of elements of the I-th order / basins (A — Caspian, B— Ustyurt-Bozashinskiy, C—Mangyshlak);
2 — regional structures of the II-th order: the Caspian basin (1 — South Embin uplift, 2 — Kashagan-Tengiz
uplift zone); Ustbrt-Bozashinskiy basin (1 — Bozashinskiy uplift, 2 — Yuzhno-Bozashinskiy deflection, 3 —
Arystanovskaya step, 4 — Koltyk-Kulazhatskiy deflection, 5 — Mynsualmasskaya step, 6 — Amanzholskaya
saddle, 7 — Samskiy deflection, 8 — Churukskaya saddle, deflections: 9 — Kosbulakskiy, 10 — Shalkarskiy,
11 — Aktumsyk uplift, 12 — Barsakelmesskiy deflection, 13 — Kuanysh-Koskalinskiy (Alambeksky) shaft,
14 — Sudochiy deflection, 15 — Bashagyrskiy ledge); Mangyshlak basin (I — Makhambet monocline, 2 —
Peschanomysskiy trough, 3 — Beke-Bashkudukskiy shaft, 4 — Zhetybai-Uzen stage, 5 — Assake-Audanskiy
trough, 6 — Tuarkyr uplift, 7 — Zhazgurlinsky trough, 8 — Shell uplift); 3 — regional faults (I — North Ustyurt
II — Central Ustyurt, III — Takubai, IV — Aral-Kyzylkum, V — North Karatau); 4 — isohypses on the roof of
the Paleozoic complex / OG "PZ" (km); 5 — shaft-like uplifts (a) and muldy (b); 6 — state border.

In the Late Devonian-early Carboniferous, a trough of the same name formed
over the rift, which was subsequently filled with a grauvac formation (D3-Clvl) up
to 5 km thick. Presumably, these deposits form a section of the junction zone of the
Caspian basin and Northern Ustyurt (areas of the Mynsualmass stage, Kosbulak and
Shalkar trough). To the south, taking into account the widespread regional immersion of
Jurassic-Cretaceous sediments, a single Upper Paleozoic-Triassic strata is distinguished
in the section of the Northern Ustyurt. The preservation in the southern direction and
the unity of the sedimentation conditions of the Upper Paleozoic-Triassic sediments
accompanied the formation of the Samskiy, Barsakelmesskiy and Sudochiy trough. The
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area of distribution of these deep deflections in the Northern Ustyurt and the territory to
the south, on the eastern side, is limited by the meridional band of the AKSD (see Fig. 1,
2, 3). Directly, the AKSD is a complex combination of the Central Aral (Kulandinskiy),
Zherlepesskiy, Karakol faults, which, in turn, form and are associated with linearly
elongated projections of the foundation. According to the Paleozoic and Mesozoic
complex, a significant tectonic shaft of the same name (the Arkhangelsk shaft) was
formed in the AKSD strip.

Triassic deposits in most of the Northern Ustyurt (central, eastern and southern
regions) characterize the orogenic stage of development and are the filling thickness.
The overlying Jurassic-Cretaceous deposits are characterized by a platform formation.
Regionally, the Jurassic deposits have a very similar lithological-facies composition and
formation appearance throughout the basins of Western Kazakhstan. In the context of the
Northern Ustyurt, this allows us to consider them as potentially oil and gas complexes
(formations), which significantly expands both the list of promising structures and the
range of various criteria for their justification.

Taking into account the position of the actual oil and gas accumulation zones
(hereinafter— ZNGN), the general geological prerequisites and the scale of sedimentation
in the Northern Ustyurt, quite high generation capabilities are expected in the "core"
of large deflections (Kosbulakskiy, Koltyk-Kulazhatskiy, Shalkarskiy, Samskiy, etc.),
with which the position and development of probable foci of HC generation can be
associated (Sapozhnikov et al., 1990: 26-35).

These forecasts, in general, have been confirmed in recent years by the results of
search operations in the Koltyk-Kulazhatskiy, Shalkarskiy, Barsakelmesskiy, Sudochiy
deflection and at the Mynsualmasskiy stage. The analysis of seismic survey data and
time sections in the Northern Ustyurt indicates a fairly high rate of sedimentation in
the pre-Jurassic period. In the context of the Koshkaratinskaya mulda and the Kosbulak
trough, the thickness of the Pre-Jurassic complex is 2-3 km and 4-5 km, respectively.
Accordingly, these zones are distinguished by a wide stratigraphic range of productivity
of the sedimentary section (Paleozoic, Jurassic, Cretaceous, Paleogene) and ZNGN
Kyzyl-Akkulkovskaya, Kulbas, Bazayskaya, Shagyrly-Shomyshty, Urga Severny,
Karachalak, Akchalak, etc.

Result and discussion

The nature of the location of the deposits and the identified structures in the plan
indicates that they are confined to pronounced trends that determine the strike of large
faults. The sections of the deposits are characterized by a multi-tiered placement of
productive horizons, especially at the level of the Jurassic and Lower Cretaceous. With
this in mind, for the territory under consideration, the zonal nature of the formation
and placement of hydrocarbon accumulations differentiated by area and section is
determined, with their confinement to structures of the II-th order. It is assumed that
the processes of vertical migration and redistribution of hydrocarbons have a dominant
influence on the formation of oil and gas deposits. Taking into account the spatial
position, we note that a number of deposits in the west of the Turan plate contain very
significant and gigantic volumes of hydrocarbons (Uzen-Karamandybas, Kalamkas,
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Karazhanbas, Tenge-Zhetybai, Shagyrly-Shomyshty), which are "disconnected"
from each other by large distances. In addition to the regional difference, attention is
drawn to a separate case with a rather significant heterogeneity of HC clusters among
themselves at the local level, i.e. within the same tectonic zone. So, on the example
of the Bozashinskiy uplift, large accumulations with high-viscosity oil (Karazhanbas,
Karazhanbas Severny, Bozashi Severniy) "coexist" with oil and gas accumulations
(Kalamkas, Arman, Karaturun group). At the same time, these deposits differ sharply
among themselves and in terms of hydrocarbon reserves.

The displacement and redistribution of significant amounts of HC as a result of lateral
migration seems less likely. On blocks with deposits in Mesozoic and Cenozoic sediments,
the probability of productivity of deposits of the Pre-Jurassic complex is high.

The possibilities of refining and forecasting prospective objects. The features of
the location in the plan of the Koshkaratinskaya and Tobebulak mulda (the southern
part of the Shalkar trough) determine the position of large shaft-like uplifts (Kyzyl-
Akkulkovskiy, Bazayskiy and Kulandinskiy shafts), which, in turn, are "transitional"
structural elements from the areas of deflection to uplifts in the contour of the main
Shalkar trough. A more detailed analysis of the tectonic structure and the zoning of
structures of the second order shows that this regular arrangement of shaft-like uplifts
in the contours of deflections is, in general, characteristic of the entire Northern Ustyurt
(Babasheva et al., 2022: 55-73) (Fig. 4). Similarly, the "transition" zone on the eastern
slope of the Tobebulak mulda is characterized by a contrasting development of the
Kulanda shaft along the isohypse minus 1.6 km, with an amplitude of 250 m. These
geological-geophysical and structural-tectonic prerequisites allow us to consider the
Kulanda shaft as a prospective object.
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Figure 4 — Northern Ustyurt. Fragment from the structure map along the III reflecting horizon
and geological and geophysical prerequisites for forecasting and formation of oil and gas accumulation
zones

1 — isohypses along the III reflecting horizon, 2 — shaft-like uplifts (a — established by prospecting, b
— forecast prospective), 3 — contour of the oil and gas collecting area (elementary zone of oil and gas
accumulation), 4 — boundaries of upper—order elements, 4 - faults, 5 — deposits (a — oil, b — gas).

Tectonic elements: 1 — Arystanov stage, 2 — Koltyk-Kulazhat trough (muldy: a — Kulazhat, b — Koltyk), 3
Amanzhol saddle, 4 — Mynsualmass stage (a — Shagyrlin uplift), 5 — Samskiy trough, 6 — Aktumsyk ledge
(shafts: a— Kassarminskiy, b — Kharoysky, b - Baiterek), 7 — Kosbulak deflection (a — Aral-Kyzylkum shaft,
b — Churuk saddle), 8 — Shalkar deflection (a — Koshkaratinskaya mulda, b — Tobebulak deflection; shaft—
like uplifts: b - Kyzyloy-Akkulkovskoye, g — Bazayskoye, d — Kulandy, e — Zhaksybota, w — Shoshkakul
monocline)

The northern side of the Koshkaratinskaya mulda at the level of isohips minus 2.4—
2.6 km is characterized by a minor structural complication in the form of a small-sized
arch. At the same time, taking into account the general nature of the structure, at this site
it is possible to assume the development of a large shaft-like uplift (Zhaksybot) along the
isohypse minus 2700 m, by analogy with the Kyzyl-Akkulkovsky and Bazai shaft-like
uplifts complicating the eastern and southern slopes of the mulda, respectively (see Fig.
4). In this regard, the shaft-like rise of the Zhaksybot, located together with the Kyzyl-
Akkulkovsky and Bazaysky shaft along the contour of the Koshkaratinskaya mulda,
should also be considered as a prospective search object, the amplitude of the rise can
be 200 m or more. The Koshkarta mulda, in turn, determines the oil and gas collection
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area for the formation of oil and gas accumulations (Kyzyloy-Akkulkovskoye and
Bazayskoye). Similarly, it seems that the allocation of an oil and gas collecting area in
the contour of the Tobebulak mulda, within which the trap was filled with hydrocarbons
in the section of the Bazai shaft and, a deposit is predicted on the prospective rise of the
Kulanda.

Regional structures controlled the conditions, thickness and composition of
sediments, and the facies environment of sedimentation. The internal structure of
large deflections, in turn, was complicated by variously amplitude faults of a lower
order. Inside the deflections, especially in the central and near-axial parts, slightly
"upturned" areas and zones of "subsidence of sedimentary strata" were formed, which,
as can be seen, were initiated respectively by the processes of stretching and squeezing,
presumably contributed to the formation of shaft-like uplifts along the perimeter of the
deflection zones on the example of the Koshkaratinskaya mulda.

As can be seen from the materials of regional studies, to a large extent the pre-Jurassic
stage of sedimentation is characterized by the inherited development of the structural
plan for the reflecting horizons PZ, V and III. We believe that in the conditions of the
Northern Ustyurt, the "through" nature of the formation of large structural elements
influences and determines the genesis and development of shaft-like uplifts and local
structures, the presence of the above-mentioned favorable structural and tectonic
prerequisites determines the prospects of local structures and large shaft-like uplifts
uniting them. In conditions of consedimentary and inherited development, an increase
in the depth of occurrence can provide an expansion of the spatial parameters of objects.
Accordingly, at the lower level of the section (Paleozoic, Triassic), while maintaining
other geological characteristics, relatively more significant scales and volumes of oil
and gas accumulation can be expected, in comparison with the upper intervals of the
section (Jurassic, Cretaceous and Cenozoic).

In the section of shaft-like uplifts, shallow occurrence and significant thickness of
Paleozoic deposits (Pre-Jurassic complex) are noted, which can be considered as an
additional factor that increases the forecast and prospects of uplifts in the section of the
Zhaksybot shaft, Kulanda and the Aral-Kyzylkum shatft.

To the south, in the north-western orientation, the Kosbulak trough stands out.
Regional faults quite clearly define the contours of tectonic elements of the second
order. The contour of this deflection in the northeast, east and southeast determines
the position of the Akkulkovsky, the Aral-Kyzylkum shaft and the Chikuduk saddle,
respectively.

In the south-west of the Northern Ustyurt (Eastern Ustyurt), the Kuanysh-
Koskalinskiy shaft, located between the Barsakelmesskiy and Sudochiy deflection,
stands out in the meridional orientation (Murzagaliyev, 2004: 28-31). This structural
position of the Kuanysh-Koskalinsky shaft was obviously optimal and favored the
formation of hydrocarbon deposits with industrial conditions and structures with direct
signs of oil and gas potential.

Along the surface of the seismic horizons PZ and V, respectively, along the isohypse
minus 6000 and 3200 m in the central part of the Northern Ustyurt, the Aktumsyk ledge
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is isolated. In the relief of the Paleozoic strata, a large ledge, in turn, at the level of isohips
minus 2400-2800 m is complicated by shaft-like uplifts (Kassarminskiy, Bayterekskiy,
Kharoyskiy, Takhtakairskiy shaft). In the contours of these shaft-like elevations, local
objects are predicted, the genesis of which may be associated with traps in places of
structural complications on monoclines and sides of large deflections and elevations.
Obviously, these traps will be characterized by a non-anticlinal type of structure and
morphology, the study of which has become increasingly relevant in recent years.

Conclusions

The analysis of the structural plan and features of the tectonic structure of the
Northern Ustyurt allow us to draw the following important conclusions.

1. Taking into account the existing regional structural features noted by the results of
exploratory studies of previous years, the territory of Northern Ustyurt remains a poorly
studied territory due to the lack of full-fledged structural structures and sufficiently
objective criteria developed to assess the prospects of the territory at the local level. In
these conditions, in the future, new opportunities in the assessment of effective directions
of exploration work are associated with an increased technical level of interpretation of
geological and seismic materials and aggregation.

2. New drilling and seismic data and data aggregation, taking into account the existing
uneven and sometimes weak knowledge, make it possible to clarify and generalize ideas
about the regional structure and the main stages of the formation of the main structural
elements of the second order. In order to clarify the regional and structural position
and structure of elements of various orders, the possibilities of comparative analysis
of individual zones are expanded, due to a differentiated and integrated approach
in assessing the structure and prospects of the section at the pre-Jurassic stage of
development.

3. The Paleozoic complex as part of the Pre-Jurassic deposits of the Northern Ustyurt
is justified as a new direction of exploration. The forecast of oil and gas deposits in the
Paleozoic complex is based on the results of the refinement of the internal structure
and features of the structural and tectonic plan, the allocation of large search objects
associated with the uplifts of the inherited consedimentary nature of development. The
pre-Jurassic stage of development was characterized by the formation of the North-
Ustyurt system of deflections and uplifts, which ensured the development and structural
growth of large local uplifts.

4. The development of large blocks of the North-Ustyurt system of deflections
and uplifts was Samskiy, Barsakelmesskiy and Sudochiy deflection. The areas of
predominant oil and gas and oil accumulation correspond to the Bozashinskiy uplift
and the Yuzhno-Bozashinskiy trough. By analogy with the Bozashinskiy uplift, oil and
gas and oil deposits are predicted within the Aktumsyk uplift. The forecast of mainly
oil deposits is associated with the Koltyk-Kulazhat trough and the Arystanov stage.
In the context of the Shalkarskiy (Koshkaratinskaya and Tobebulakskaya mulda) and
the Kosbulakskiy trough, deposits of gas and oil and gas composition are expected
separately.

5. The available factual material allowed us to substantiate favorable structural-
tectonic and geological-geophysical prerequisites that allow us to expand the range of
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prospective local objects and clarify the directions of prospecting and exploration for
the coming years. According to the Meso-Cenozoic complex of sediments, shaft-like
uplifts and non-structural objects on monoclines and sides of large deflections will have
the main distribution among prospective objects. Shaft-like uplifts are also of interest,
in the context of sediments that encase and complicate the slopes of the protrusions
of the basement and Paleozoic. In the context of the Paleozoic complex, oil and gas
prospecting interest is associated with large uplifts of a massive consedimentary style
of development.
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