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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 xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamelell, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus eeonoecuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

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

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

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

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

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

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

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

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

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX 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, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

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

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
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© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.
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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

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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A.S. Zhumagulov'’, M.T. Manzari’, G.B. Kezembayeva',
S.M. Nurmakova!, D.B. Mukanov!

'Satbayev University, Almaty, Kazakhstan;
? Sharif University of Technology, Tehran, Iran.
E-mail: a.zhumagulov(@satbayev.university

TECTONIC EVOLUTION AND HYDROCARBON ACCUMULATION
CONTROLLING CHARACTERISTICS OF THE SHU-SARYSU BASIN

Abstract. Due to the growth of demand for natural gas, including for
environmental reasons, the topical issue of today has become the expansion of its
resource base in the Republic of Kazakhstan by involving in the search, exploration
and additional exploration of areas, stratigraphic horizons and objects that are
promising for its discovery. Among latter, deposits of the Shu-Sarysu depression
deserve closest attention, which are characterized by the all necessary geological
conditions for the formation and preservation of hydrocarbon accumulations,
and productivity of which is confirmed by the discovery of commercial natural
gas fields.

Nevertheless, despite a significant number of wells drilled and geophysical
studies performed over more than half a century of study the degree of its
knowledge as a whole remains low and hinders the exploration and development
of its hydrocarbon potential. This is because of uneven distribution of geological
and geophysical surveys, focused only on a few individual blocks of the basin,
and due to the remoteness of the basin from the necessary facilities and the small
size of previously discovered gas fields.

Petroleum potential of any territory mainly depends on its geological and
geophysical knowledge and features of the tectonic structure that control
hydrocarbon accumulation zones. This article considers the synthesis and
system analysis of the results of geological and geophysical studies, including
data on seismic, gravity, magnetic, thermal space surveys and drilling, as a tool
for solving the tasks set.

Key words: Shu-Sarysu basin, oil and gas potential, tectonic evolution,
hydrocarbon accumulation, magnetic exploration, gravity exploration.

289



NEWS of the National Academy of Sciences of the Republic of Kazakhstan

A.C. Kymaryaos'*, M.T. Man3apu?, I.b. Kezembaena', C.M. Hypmakosa',
N.b. Mykanos'

'Satbayev University, Anmarsl, Ka3akcras;
*Texnonornueckuii yauuepcureT uM. [llapuda, Terepan, Upan.
E-mail: a.zhumagulov(@satbayev.university

IIY-CAPBICY BACCEMHBIHBIH, TEKTOHUKAJIBIK
IBOJTIONUACHI ’)KOHE KOMIPCYTEKTEPAIH )KUHAJIYBIH
BAKBIJTAUTBIH CUITATTAMAJIAP

AnHoTanusi. TaOufu rasfa, OHBIH IIIIHAE JKOJOTHSIBIK cebenTepre e
OailJIaHBICTHI, CYPAHBICTBIH OCYIHIH HOTHXKECIHJIEC MyHal-rasfa MEepCIeKTHUBTI
ayMakTap/a, aylaHaapaa, cTparurpadusuiblKk TOPU30HTTap MEH oObeKTiiepnae
TaOMFU Ta3[bl 1371€y, Oapiay ’oHE KOChIMINIA aHbIKTay KyMbIcTapbl Kazakcran
PecnyOnukachbIHBIH pecypCThIK 0a3achblH KEHEHTYy MakcaTblHAa OYTiHIT KYHHIH
©3eKT1 Mocenecine anHamabl. OnapblH INIHAE MEPCIeKTUBTUII TaOWFH Ta3
KEH OpBIHAAPBIHBIH aIlIbUTybIMEH pacTajiFaH, KeMIPCYTeKTEpiH KaJbIITacybl
MEH CaKTaJlybl YUIIH KaKeTTl TeosIorusuiblK karnainapel 6ap Lly-Capsicy
OacceiHiHIH MIOT1H/i Tay )KBIHBICTAPhI EPEKIEe Ha3ap aylapyFa JalbIK.

JlerenmeH, OyprbUIaHFaH YHFBIMAJapblH AalTapibIKTali CcaHbIHA >KOHE
YKAPTHI FACBIP/IaH aCTaM KYPri3uireH reopu3nKaIbiK 3epTTeyaepre KapaMacTaH,
xannel [ly-Capeicy OacceiiHi Typanbl OUNIMHIH >KarJaiibl TeMeH OOJbII
Kalyzia JKOHE OHBIH KOMIPCYTEKTIK oJeyeTiH Oapiay MEH Hurepyre Keaepri
kenripyae. by reonorusi-reopu3nKanbK KYMBICTAPBIHBIH OipKenki OemiHoeyi
JKOHE OJ1 KYMBICTapAbIH OacceilHHiH OipHeme jkeke OJOoKTapblHIa FaHa
KIPri3UITeHIITIMEH, ofaH Oacka, OacCeWHHIH KaXeTTi WHQPaKYpPHUILIMHAH
KAIIBIKTBIFBIMEH JKOHE AIIbUIFaH I'a3 KEH OPbIHIAPbIHBIH KOJEMiHIH a3/1bIFbIMEH
TYCIHIIpLIE].

benrini OomraHnmai, Ke3 KEJIreH ayMaKThIH MyHail-ra3 osieyeri OHBIH
reoJIorus-reoPU3nKaIBIK OUTy ACHTEHIHE JKOHE KOMIPCYTEKTEpIiH KUHAKTATY
aiiMakTapelH 0acKapaTblH TEKTOHHKAJIBIK KYPBUIBIMHBIH EpeKIIeNiKTepiHe
OaiimanpicThl. bynm Makanmaga anra KOWBUIFaH MIHIETTEpIl Iy Kypajibl
peTiHe reonorus-reopusnKanblK 3epTTeyaepaAiH HOTHXKEJIEPiH, OHBIH 1LIIHIE
CeCMUKaJIBIK, TPABUTALUSIIBIK, MATHUTTIK, KbLTY-FApBILTHIK 3epTTEYIIep MEH
OyprBIIay IEPEKTEPIH, CHHTE3/IEY KOHE JKYHEIIK Tajaaay 9/1ici KapacThIPbLIaIbl.

Tyiiin  ce3mep: Illy-Capeicy ©Oacceifni, MyHaii-ra3 NOTEHIMAIBI,
TEKTOHUKAJIBIK SBOJIIOIMS, KOMIPCYTEKTEpAiH KUHAKTAIYbl, MATHUTTIK Oapay,
TPaBUTAIMSIIBIK OapIay.
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TEKTOHUYECKAS PBOJIONUS 1 XAPAKTEPUCTHKA,
PETYJIUPYIOIIUE HAKOIIJIEHUE YIJIEBOJOPO/IOB IIY-
CAPBICYMCKOI'O BACCEMHA

AHHoTamus. B cBsizu ¢ pocToM crnpoca Ha MPUPOAHBIN ra3, B TOM YHCIIE
U TI0 SKOJIOTUYECKUM COOOpaKEHUSIM, aKTyaJbHBIM BOIIPOCOM CETOAHSIIHETO
JIHS CTallo pacilupeHre ero pecypcHoil 0aspl B Pecnybnmuke Kazaxcran 3a
CUET BOBJIEUEHMS] B TIOMCKM, Pa3BEAKy M JOpPa3BEIKy IEPCIEKTUBHBIX Ha
ero oOHapyXeHHE pPaloOHOB, IUIOLIA/EH, CTpaTUrpapUUECKUX TOPU30HTOB M
00bexToB. Cpeny MOCIEIHUX caMoOe€ IMPUCTAIbHOE BHUMAaHHUE 3acCily>KUBAIOT
omnoxxeHus: ly-Cappicyiickoli ~ €Npeccuy, KOTOpPbIE XapaKTEpHU3YIOTCA
HEO0OXOUMBIMU T€0JIOTUYECKUMHU YCIOBUSIMH 11 0Opa30BaHUS U COXPAHEHHUS
CKOIJIEHMM  yIVIEBOAOPOAOB, NPOAYKTUBHOCTh KOTOPBIX IMOATBEPXKIEHA
OTKPBITUEM MPOMBIIUICHHBIX MECTOPOXKICHUI MPUPOJHOTO rasa.

Tem He MeHee, HECMOTPS HAa 3HAYUTEIHHOE KOJUYECTBO MPOOYpPEHHBIX
CKBA)XMH U BBIITOJHEHHBIX Fe0(U3NUECKHUX UCCIIeI0OBaHMH 3a O0siee YeM MoJIBeKa
nccaenoBannii, coctossare n3ydeHnoctu [ly-Capsicyiickoro 6acceiina B 11e0M
OCTaeTCsl HU3KUM U CICPIKUBACT Pa3BEAKY U pa3pabOTKy €ro yrieBOAOPOIHOTO
MOTEHI[Mana. JTO BBI3BAHO HEPABHOMEPHBIM pPaCHpEIEICHUEM TI€0JIO0ro-
reopu3nIecKux padoT, COCPETOTOUCHHBIX TOJIBKO HAa HECKOJIBKUX OTIEITBHBIX
6110Kkax Oaccelina, OTJaIeHHOCThIO OacceifHa OT He0OX0AUMOM HHPPACTPYKTYPbI
1 MaJIbIMU pa3MepamMu paHee 0OHapyKEHHBIX MECTOPOXKICHUH Ta3a.

Kak u3BecTHO, He(Terazoreonornueckuii MOTeHIUAN 000 TeppUTOPUH B
3HAYUTETILHOM CTENEHU 3aBUCUT OT €€ Ie0JIOro-reoPU3nIecKoil H3y4eHHOCTH U
0COOEHHOCTEN TEKTOHUYECKOTO CTPOEHHUS, KOHTPOJIUPYIOUINX 30HbI CKOIUIEHUS
yIJIEBOJOPO/IOB. B cTaThe B KauecTBe MHCTPYMEHTA PELICHUS MOCTaBICHHBIX
3a/lad paccMaTpUBAaeTCs] CUHTE3 M CUCTEMHBIH aHalIM3 PE3YJIbTaTOB I'€0JIOro-
reopU3NIEeCKUX HCCIEeOBAHUN, B TOM YHCIE CBEJIEHHs IO CelicMOpa3BeiKe,
IrpaBUPA3BEKE, MArHUTOPA3BEJIKE, JAHHBIX TEIUIOBBIX KOCMHUYECKUX ChEMOK U
OypeHHs.

KuroueBnble cioBa: 6acceitn 1ly-Capeicy, moreHnan HedTera3oHOCHOCTH,
TEKTOHMYECKAsl SBOJIIOLMS, CKOIJICHHME YIVIEBOAOPOAOB, MarHUTOPa3BE/Ka,
IpaBUpa3BEIKa.
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Introduction. The Shu-Sarysu sedimentary basin is located in the central
part of Kazakhstan between the Karatau, Shu-Ili and Kirgiz Alatau ranges. It is
extended in a northwestern direction for 840 km with a width of 340 km (Fig. 1)
(Bykadorov et al., 2014; Korobkin and Buslov, 2011).

Planned reconnaissance surveys in Shu-Sarysu basin began in the 1941.
Works were carried out with the aim of studying geological structure of the area
and searching for ore and non-metallic minerals.

From 1941 to 1969 regional and exploratory aeromagnetic surveys using
Z-aeromagnetometers in scales 1:500000-1:100000 covered the areas of the
western, northwestern and, partially, central parts of Shu-Sarysu basin. Since
1969, up to 70% of the area of Shu-Sarysu basin has been covered with high-
precision surveys using proton magnetometer and quantum aeromagnetometers
at scales of 1:50000-1:25000, which make it possible to relate measurements to
the absolute values of magnetic fields.

Almost entire territory of Shu-Sarysu basin is covered by areal gravimetric
surveys of 1:200000 scale, with about 75% of the area surveyed using 1:100000-
1:50000. In the West and southeast of this basin some areas were worked out by
detailed surveying at a scale of 1:25000 (Urazalin, 1991).

Entire territory of Shu-Sarysu basin has been fully and evenly studied by
satellite imagery using Terra, Aqua, Landsat, IRS, Radarsat. Since 1972,
an extensive archive of high, medium and low-resolution images has been
accumulated, which can be used to solve various cartographic tasks. Landsat
satellite images in the visible and thermal ranges are used to solve problems
of geotectonic zoning, to identify various geotectonic structures by tracing
lineaments and identifying thermal anomalies. The results of surveys by Radarsat
system are used to construct the terrain and build its three-dimensional models.
This information is of great help in geotectonic zoning, identification and
tracking of both fault zones and local structures, including inherited structures.
Seismic study of territory of Shu-Sarysu basin by the Seismic Reflection Method
began in 1958.

From 1975 to 2002 seismic survey was carried out using the Common Depth
Point (CDP) in 2D Method modification. Since 2015 seismic exploration has
been carried out by using the CDP-3D method (Korobkin and Buslov, 2011; Li
and Petlenko, 2017).

Study of the basin by drilling parametric, prospecting and exploration wells
was conducted from 1959 to 1983, and it has continued since 2003 by drilling
production wells, in the Amangeldy field. As of today, in total only about 355
parametric, prospecting, exploration and production wells have been drilled in
Shu-Sarysu basin.
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Figure 1 — Shu-Sarysu Basin Location Map

Overall, twelve gas and condensate fields were established in Shu-Sarysu
Basin (Fig. 2), including: (Amangeldy, Anabai, Airakty, Zharkum, Kumyrly,
Maldybai), 3 in the Kokpansor graben (Pridorozhnoe, Z.Oppak, Ortalyk) and 3
in the Talas uplift (Ucharal, Z.Ucharal, S.Ucharal) (Li and Petlenko, 2017).

Oil and gas potential of the basin is based on the degree of its exploration
maturity, characteristics of its tectonic structure and results of oil and gas
prospecting. Reducing costs of the exploration and prospecting for accumulations
of the hydrocarbons can be achieved by conducting synthesis and systematic
analysis of currently available geophysical data. Current research is attempted to
systematic examination of the tectonic and hydrocarbon accumulation controlling
characteristics on the basis of available geophysical data.

Materials and Methods. Basin evolution. At the end of the Ordovician-
Early Silurian, as a result of the collision of a number of microcontinents
with Precambrian crust and Lower Paleozoic island arcs, a large Kazakhstan
microcontinent was formed. At the same time, as a result of spreading along
periphery of the Kazakhstan microcontinent, Ural, Turkestan, and Ob-Zaisan
oceanic basins are formed.

During early and partly middle Devonian, Kazakhstan microcontinent had
active volcanic margins. Inside continent volcanogenic-sedimentary red-colored
sequences accumulated in separate depressions and rifts.

In Famennian geodynamic processes slow down; volcanism is known only on
the border with the Turkestan Ocean. Rifting processes with weak volcanism are
noted inside continent. In Shu-Sarysu basin along Zhezkazgan-Kokshetau fault,
a trough with salt accumulation and alkaline basalt dikes arose. The Kazakhstan
continent was located in the Middle-Upper Devonian in low latitudes of the
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northern hemisphere (8-24° N). In Famennian, a marine transgression began,
which reached its maximum in the Visean time, when the western half of
the microcontinent, including Shu-Sarysu basin, was covered by the sea (De
Pelsmaeker et al., 2015; Korobkin and Buslov, 2011).

Bytheendofthe Middle Carboniferous, oceanic basins surrounding Kazakhstan
microcontinent are closed, volcanism subsides. In the Late Carboniferous-Early
Permian, collisional processes with granitoid magmatism take place. From the
Middle Carboniferous in the Shu-Sarysu basin, lacustrine-alluvial red-colored
(C2-3) and predominantly lacustrine salt-bearing red-colored and gray-colored
deposits (P1-2) were accumulated.
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Figure 2 — Main Paleozoic Tectonic Units in Kazakhstan, Shu-Sarysu Basin

At the end of the Permian-Triassic, due to the closure of the Paleo-Tethys,
intense compression processes and the development of right-sided strike-slip
faults (Main Karatau, Zhezkazgan-Kokshetau, Zhalair-Naiman) with amplitudes
of horizontal displacements up to 100-200 km are noted. Main structure of the
Shu-Sarysu basin was formed at that time. Some changes in the structure occurred
in the Oligocene-Quaternary due to the collision of Hindustan and Eurasia.

Within Shu-Sarysu basin stratigraphic section and the thickness of sedimentary
formations are different. Upper Devonian (Famenian) predominantly terrigenous-
saline deposits with a thickness of 500-1000 m are distributed in the Lower
Shu and Tasty uplifts, in the southeastern parts of the Kokpansor and Tasbulak
grabens, as well as in the northern part of the Moiynkum graben. On salt domes,
the thickness of the Upper Devonian is increased to 2-3 km. In other areas,
the Upper Devonian is absent or its thickness does not exceed 50-100 m. The
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formation of the salt-bearing Famennian basin is associated with weak rifting
along the Zhezkazgan-Kokshetau fault system with small manifestations of
basaltic alkaline magmatism (Tikhomirov, 1959).

During the entire Lower Carboniferous time, sedimentation in the Shu-
Sarysu basin and adjacent, later folded, regions of Karatau, Sarysu-Teniz, Shu-Ili
occurred mainly in shelf conditions without clear boundaries of the basin. In the
greater southwestern part of the basin, the thickness of the Lower Carboniferous
is 0.5-0.8 km. On the contrary, in its northeastern half, the thickness of the Lower
Carboniferous sediments increases to 1.2—1.4 km in the Tasbulak graben and the
Lower Shu uplift, and to 1.8-2.0 km in the northeast of the Moinkum graben.
In general, these zones of increased thickness also correspond to hydrocarbon
generation areas (primarily the Moinkum graben). It should be emphasized that
the maximum thickness of the Lower Carboniferous deposits was established
at the eastern boundary of the basin, which indicates its secondary nature and
younger age.

Figure 3 — Magnetic Anomaly Map, Shu-Sarysu Basin

Magnetic field characteristics. In the magnetic field of the Shu-Sarysu basin
(Fig. 3), the The thicknesses of the Middle Carboniferous-Permian continental
deposits are in good agreement with the modern structural plan of the basin. On
large uplifts and in the marginal zones, these deposits are destroyed or reduced in
thickness due to subsequent erosion, and in grabens they have maximum values.
Deposits of the Middle-Upper Carboniferous in the grabens have a thickness of
500-700 m, at the eastern boundary of the basin from 1000-1500 m to 2000 m
(Kyzyltuz trough).
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The thickness of the Permian deposits in the grabens reaches 1.5-2 km, and in
the Tasbulak graben 2.5 km (Zhang et al., 2020).

closure (and partly deep continuation) of large geological structures of
Kazakhstan is quite clearly expressed. In the northwestern corner there are
outcrops of the Ulytau (Karsakpai) crystalline basement and the Zhezkazgan
mega syncline, in the southwestern part the northern end of the Greater Karatau
stands out. To the northeast and east, parts of the Aktau, Shu-Ili and Zhalair-
Naiman folding zones are noted.

Increases in the magnetic field, complex and irregular in plan, up to 1000 nT
in the South Pre-Atasu region, more often elongated in the northwestern and sub
latitudinal directions. They can be interpreted by analogy with the hidden mafic-
intermediate intrusions exposed to the north and metasomatic and metamorphic
alterations with the introduction of magnetite of host, mostly non-magnetic, rock
varieties. Linear positive and reflective anomalies of the northwest direction are
interpreted by blocks of ultramafic and effusive rocks of the basic-intermediate
composition, located among the non-magnetic rocks of the sedimentary complex
(Li et al. 2019).

Figure 4 — Gravity anomaly map, Shu-Sarysu Basin
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Figure 5 — Thermal Satellite Image, Shu-Sarysu Basin

Gravimetric surveys. The local gravity field of the Shu-Sarysu sedimentary
basin is very well differentiated and clearly reflects the tectonic setting of
sedimentary complexes and intrusive intrusions at the level of the crystalline
basement and the upper part of the earth’s crust (Fig. 4). The dominant part of
the anomalies is elongated in the northwest direction, obeying the general strike
of the tectonic elements of the Karatau and Shu-Sarysu structures and the Shu-
I1i folded belt. Only the orientation of the Ulytau structures to the submeridional
direction and the Shu block to the sub latitudinal direction change. The most
intense minimums of isometric fields, which sometimes represent chains of
anomalies, are characteristic of intrusive intrusions of acidic intrusions into the
upper and middle parts of the Earth’s crust along the Ulytau, Shu-Ili fold system,
Shu block and Tasty uplift. Their intensity reaches tens of mGal. Smooth forms
of gravity field anomalies with smaller amplitudes of minima are characteristic
of areas with a developed thickness of the sedimentary cover - the Moiynkum,
Tasbulak, Kokpansor and Sozak-Baikadam grabens. Here, the intensity of
the field minima reaches 3—5 mGal. In the southeastern part of the territory,
a northwest-trending lineament is pronounced, corresponding to the Karatau
structures and the Main Karatau fault, which separate the Shu-Sarysu and Lower
Syrdarya sedimentary basins (Turkov, 2020).
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Figure 6 — Structure of the basement, Shu-Sarysu Basin.
Grabens: I - Kokpansor; I — Sozak-Baikadam; III — Zhezkazgan; IV — Tasbulak; V —
Moyinkum. Uplifts: VI — Bugudzhil; VII — Sarysu; VIII — Tusty; IX — Talas; X — Betpakdala;
XI — Lower-Shu.

Thermal imaging with satellites. Figure 5 shows the result of processing
a thermal satellite image of the basin area. The systems of tectonic faults of
the northeastern, northwestern, sub meridional and sub latitudinal directions
are quite clearly distinguished by extended thermal anomalies. An analysis of
the characteristics of the identified anomalies allows us to divide them into two
groups. The first group includes anomalies of significant (hundreds of km) extent,
which, apparently, reflect deep fault zones in the basement and intermediate
structural stage. The second group of faults is distinguished by a relatively
shorter extent. These faults are most likely associated with the middle and upper
parts of the section (Li and Petlenko, 2017).

Seismic survey. Based on gathered seismic data, a number of reflecting
horizons have been established. According to drilling data, these reflecting
horizons are stratified as follows: top of Paleozoic (Regional unconformity
above Paleozoic); top of Permian salt (P,); base of Permian salt (P); top of
carbonate formation of Carboniferous (C,v, ,-s); base of Carboniferous (C,); top
of the basement (PR-D,).

The basement of the basin was formed at the end of the Ordovician. In
its structure, Precambrian blocks (Moinkum, Tasbulak, etc.) and zones of
Caledonian folding (Shu-Ili, Baikonur-Karatau, Tastinskaya) are distinguished.
The sedimentary cover of the basin includes deposits from the Middle-Upper
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Devonian to the Neogene and forms two structural levels separated by large
stratigraphic and angular unconformities: Paleozoic (Middle-Upper Devonian-
Permian) and Mesozoic-Cenozoic (Upper Cretaceous-Neogene).

Basement of the Shu-Sarysu sedimentary basin is composed of Precambrian
and Lower Paleozoic formations. Basement rocks are intensively dislocated,
metamorphosed and intruded by intrusions of various composition and age,
which are widely developed in the side frames of the Shu-Sarysu sedimentary
basin in Ulytau, Karatau, Kirgiz Alatau, on Kendyktas, Shu block, Ergenekty-
Zhuantobe anticlinorium and in separate areas of the Sarysu-Teniz uplift. In
addition, the rock associations of the basement were also exposed by boreholes
in a number of interior areas of the basin. Basement of the Shu-Sarysu depression
is characterized by a block structure of different ages. It contains a number of
subsided (Kokpansor, Sozak-Baikadam, Zhezkazgan, Tasbulak, Moiynkum
grabens) and uplifted blocks (Bugudzhil, Sarysu, Tasty, Talas, Betpakdala,
Lower-Shu) (Fig. 6) (Madenova et al., 2018).

The main structural element of the Shu-Sarysu basin, dividing it into the
northwestern and southeastern parts, is the central system of uplifts stretching
from the northwest to the southeast and consisting of the Betpakdala, Tasty and
Talas uplifts. The Kokpansor and Sozak-Baikadam grabens, separated by the
Bugudzhil uplift, stand out to the southwest of this system of uplifts (Fig. 6).
On the northeastern side of this system of uplifts, Zhezkazgan graben, Sarysu
uplift, Tasbulak graben, Lower-Shu uplift and Moiynkum graben are located
successively from northwest to southeast. Table 1 presents a description of the
structural and morphological characteristics of the main tectonic elements of the
Shu-Sarysu sedimentary basin along the top of the basement. Overall, conformity
of structural plans for different horizons of the quasi platform structural level
displays itself well in geological and seismic sections (Fig. 7) (Tulemissova,
2017).

Irkuduk bar Kukpansor graben

Figure 7 — Geological sub-latitudinal section along the V-V line
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Along the base of the Mesozoic-Cenozoic structural level, Shu-Sarysu basin
is not distinguished as a single structure. Most of it is the southwestern end of
the Central Kazakhstan Shield. Within the Shu-Sarysu basin, the only clear-cut
post-Paleozoic large structure is distinguished tectonic element is Sozak graben.
The Mesozoic-Cenozoic formations of the platform structural level, according
to the lithological and stratigraphic features of sedimentary filling, the nature
of areal development, the degree of dislocation, the presence of various types
of unconformities, are confidently differentiated into two structural layers: the
lower one, which includes the Triassic-Jurassic formations, and the upper one,
that represents the rest of the deposits of the platform structural level.

Types of the traps of the discovered gas fields within Middle-Upper Paleozoic
sediments of the Shu-Sarysu Basin. As a result of the geological and geophysical
studies, including the drilling of parametric and exploration wells in various
geotectonic conditions, commercial accumulations of gas and gas condensate
were discovered in the basin, and no surface oil and gas manifestations were
observed (Figure 6). In total, twelve gas fields have been discovered in the Shu-
Sarysu basin: six (Amangeldy, Anabay, Airakty, Zharkum, Kumyrly, Maldybay)
in the Moyinkum graben, three (Pridorozhnoe, Western Oppak, Ortalyk) in the
Kokpansor graben and three on the Talas uplift (Usharal-Kempirtobe, Northern
Usharal, Alimbet). All identified fields belong to the reservoir-arch type with
elements of tectonic and lithological shielding (Figure 8). For some gas fields
(such as Maldybay etc.), there is an incomplete coincidence of structural plans
with the displacement of arches with depth at various stratigraphic levels (Zhang
et al., 2018).

STRUCTURAL MAPS
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Figure 8 — Trap model of the basin’s largest gas and condensate field Amangeldy
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Methods. Systematic examination of the tectonic and hydrocarbon
accumulation controlling characteristics was carried out on the basis of
structural maps built from seismic surveys, in conjunction with magnetometric
and gravimetric studies and their various transformations. It aims to identify
and summarize the key findings related to tectonic structure of the basin and to
evaluate it effects on formation of the hydrocarbon accumulations.

Results and discussion. The Shu-Sarysu Basin is characterized by low
exploration maturity. To date, only the southern margin of the Kokpansor graben
and the northern margin of the Moiynkum graben have been studied quite
well. Most likely, this explains the discovery of commercial gas accumulations
within the Kokpansor and Moiynkum grabens and only gas shows and signs of
hydrocarbons in the Tasbulak, Zhezkazgan and Sozak-Baikadam grabens.

The lows of the gravity field, as a rule, characterize the thickness of the
development of depositional sequence. Here, in contrast to the South Torgai
depression, correlation coefficient between intensity of the gravity field lows and
the depth to the top of the basement is not clearly traced. There are two reasons
for this: firstly, there are no sufficient number of wells that have exposed the
basement, and, secondly, field lows are additionally caused by the development
of Permian and Devonian salts here.

According to the seismic material, the junction of uplifts with grabens occurs
along high-amplitude faults of thrust and shear-thrust nature. Structural plans of
the Paleozoic deposits are in good agreement with the different horizons. All the
main tectonic elements are well shown on the map of the local gravity field, but
at the same time, on the magnetometric maps, the main tectonic elements of the
Paleozoic deposits are not clearly observed.

The appearance of thermal anomalies in tectonic faults according to the data
of thermal satellite surveys, especially regional ones, indicates that geological
conditions for heat migration have been created in these zones. Such anomalies
may be associated with regional geodynamic zones, which, in turn, may be a
subject to fluid-dynamic systems of the regional level. This can be an important
prospecting criterion. For example, the analysis of the spatial distribution of the
largest hydrocarbon fields in the South Torgai basin shows that the vast majority
of them are located in the areas of identified anomalies or are located near
them, and the largest of them, Kumkol, tend towards the area of intersection of
anomalies of the northwestern and northeastern directions. Similar situation is
observed in other basins, in connection with which this fact is proposed to be
considered during planning of exploration works.

Features of the regional structure indicate sufficient isolation of the grabens
from each other, which as a whole creates a characteristic, relatively closed
system. The differentiation of the grabens is also quite contrasting both in terms
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of hypsometry and the number of faults of the sedimentary section, especially
in the northern regions of the Moinkum and western regions of the Kokpansor
grabens. We can conclude that the specified features of the hydrogeological
environment have determined the stagnant hydrodynamic regime and the
passive nature of the marginal waters in gas fields, which are considered as a
favorable factor contributing to the conservation of hydrocarbon accumulations.
Hydrocarbons migrated along faults in different periods of geological history,
upon encountering structural, combined, and other types of traps, could filled
them and formed accumulations of hydrocarbons. At the same time, the
Zhezkazgan, Kokpansor, Tasbulak, Moiynkum and Sozak-Baikadam grabens
were autonomous sources of hydrocarbon generation, and their edge zones,
complicated by local structures, were oil and gas accumulation zones.

Almost all of the identified grabens are asymmetric and do not have a clearly
defined internal axial linearity close to their general regional orientation. The
grabens are characterized by relatively small submerged areas and larger flattened
side zones. Such most submerged areas for the Moinkum and Tasbulak grabens
are spatially confined to the near-contact zones with the Shu ledge and individual
elements at the contact with the Talas-Tasty system of uplifts. Submerged areas
of the Kokpansor graben tend mainly to its axial zone. Multi-vector orientation
is also characteristic of structural elements of a lower rank within grabens, which
indirectly indicates the influence of various tectonic factors at different times
on the formation and subsequent reshaping of a number of structural elements,
including local structures. These are mainly anticlines and brachyanticlines folds
with varying levels of tectonic dislocations, including fault folds. The faulting of
the grabens by local anticlinal structures is quite high, while any strictly defined
orientation is practically not traced in the location of the structures. This also
indicates a multifactorial tectonic impact on the sedimentary cover in various
parts of the grabens.

Table 1 — Structural and morphological characteristics of the main tectonic elements within
Shu-Sarysu basin

Depth, m

Name of . . L
. . Dimensions, E . Local anticlinal
tectonic Strike Borders Dislocation
km structures

elements From To

Between Betpakdala, Tasty,
Bugudzhil uplifts and the
Ulytau anticlinorium. In the Mosaic

southwest with the Itmurun
Kokpansor |- Subme- | " 5 e outh with the | 510X 200 | 5500 | 4500 | appearance
graben ridional . 120 and increased
Akkol step, in the northwest o
with the Bugudzhil and in number of rifts
the northeast with the Tasty
uplift.

Oppak uplift
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In the northwest with the Shu
block and the Lower-Shu

The inner part

Sozak- uplift, in the northeast with has a snmple'
Baikadam | Northwest | the Kendyktas massif and the 240 x 75 -2500 | -3500 structure and is
R . broken only by
graben Shu-Ili anticlinorium, in the K
southwest and northwest with lqw-arr{phtu'de
. discontinuities
the Talas uplift
The In the southwestern
southwestern part: Amangeldy,
part is Airakty,
complicated by Karamatau,
In the east with the Tasty and low-amplitude Barkhannaya,
Moiynkum Baikadam uplifts and in the northeast- Akkankol,
Northwest south with the Lower-Shu | 310 x 70-150 | -1200 -2500 trending Kashkynbay,
graben uplift, in the east-northeast faults, the Zharum, etc. In the
with the Shu-Ili fold belt northeast part is | northeastern part:
complicated by | Anabay, Maldybay,
high-amplitude | Sayakbay, Besoba,
northeast- Kolgaly, Merkesh,
trending faults Usurbay, etc.
Weak
dislocation and
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the sedimentary
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uplift, in the east-northeast with the Karakoinskaya
with the Shu-Ili folded belt exception of the
northeastern,
southwestern
and southern
parts
Zhezkazgan In the south with Sarysu
Latitudinal | uplift and in the north with 90 x 20 -1500 | -4000
graben the Teniz-Sarysu watershed
It is bounded
by large
longitudinal
tectonic faults
. of north-
Tasty upift | Northwest 220 x 50-70 | -1500 | -2500 northwest strike
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up by transverse
faults into
separate blocks
Ortasynyrli and
Betpakdala In the southeast with the Limited by Milibulak swells,
uplift Northwest Tasty uplift 210x20-40 -300 -2300 large faults Central Betpakdala
step
. In the south with the 90-130 x Complicated Northeast-trending
Sarysu uplift | Northwest Tasbulak graben 90-110 0 -1500 by ngﬂheast- brachianticlines
trending faults
The faults have
In the east with the a noﬁhwe.stem NOIThCH'i Usharal,
. Moiynkum graben, in the orientation Zhaiylma, ..
Talas uplift | Northwest ; 250 x 90 -1500 -3000 and small Koskuduk, Akbii,
southwest with the Lesser .
Karatau amplitudes (the Drearps, Western
first hundreds of Mishty, etc.
meters)
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Itis
complicated by

high-amplitude
. (many hundreds
Lower-Shu In the northeast with the Shu of meters)
. Northwest | block, in the southwest with | 110 x 60-70 -1500 -3500 N
uplift the Tasty uplift sublatitudinal
¢ fasty uph faults and
northeast-
trending faults
cutting them.
Bugu@zhll Northwest In the northeast .w1th the 80 x 65-20 -1500 -5000
uplift Tasty uplift

Conclusions. The low degree of geological and geophysical certainty of
the Shu-Sarysu basin does not provide an opportunity to fully assess its oil and
gas potential. The data on the tectonics and structure of individual blocks of
the basin are undoubtedly subject to research as a more detailed study of less
explored areas appears.

Tectonics has had a multifactorial tectonic impact on the sedimentary cover
in different parts of the grabens. The multi-vector orientation of local structures,
potential hydrocarbon accumulation zones, inside the grabens indicates the
multifactorial and multidirectional impact of tectonic processes on their
formation. The presence of tectonically active zones at the boundaries of the basin
and within it led to the development of a wide network of faults in sedimentary
cover, which, on the one hand, provided conditions for the formation of structures
of various ranks, and, on the other hand, increased the degree of isolation during
the formation of zonal and local traps.

While planning prospecting works, it is recommended to consider the location
of thermal anomalies in regional faults according to thermal satellite imagery.

Structural differentiation of the Shu-Sarysu basin indicates the isolation of
grabens separated by dynamically active zones of uplifts, and indicates the
prospects for the marginal parts of the grabens.

Acknowledgements. We express our gratitude to the Republican State
Institution « Yuzhkaznedra» for permission to search, obtain and use geological
and geophysical data related to the Shu-Sarysu Basin in the database of
geological information.

Information about authors:

Zhumagulov Almas Serikbaevich — PhD student in Oil-gas and ore
geophysics (MSc in Reservoir Engineering), 1-st level Reservoir Engineer
at International Centre for Deposit Analysis and Development, Satbayev
University, Almaty, Kazakhstan, a.zhumagulov@satbayev.university, https://
orcid.org/0000-0001-5851-5750;

304



ISSN 2224-5278 5.2022

Manzari Mehrdad Taghizadeh — PhD in Engineering, Professor of School
of Mechanical Engineering, Sharif University of Technology, Tehran, Iran,
mtmanzari@sharif.edu, https://orcid.org/0000-0003-0297-7053;

Kezembayeva Gulmira Bulatovna — DBA, Chief ecologist at International
Centre for Deposit Analysis and Development, Satbayev University, Almaty,
Kazakhstan, g.kezembayeva@satbayev.university, https://orcid.org/0000-0002-
2298-2987;

Nurmakova Saule Mukanovna — x.T.H., Professor of the Department of
Chemical Processes and Industrial Ecology Satbayev University, Almaty,
Kazakhstan, mnurma@mail.ru, https://orcid.org/0000-0002-2896-4261;

Mukanov Daulet Bekbulatovich — MSc in Oil-gas and ore geophysics, 1-st
level Geologist at International Centre for Deposit Analysis and Development,
Satbayev University, Almaty, Kazakhstan, d.mukanov@satbayev.university,
https://orcid.org/0000-0002-9628-2588.

305



ISSN 2224-5278 5.2022

CONTENTS

G.R. Baspakova, S.K.Alimkulov, E.S. Sarkynov, A.A. Tursunova, A.R.
Zagidullina, A.A. Saparova, K.M. Kulebayev

IMPACT OF CLIMATE CHANGE AND ANTHROPOGENIC FACTORS

ON THE RUNOFF OF THE ERTIS RIVER........ccccccoviiiiiiieieieeeeeeeeee, 6

K.A. Battakova, A.A. Saipov
THE INFLUENCE OF ATMOSPHERIC AIR POLLUTION ON THE
GEOGRAPHY OF PROFESSIONAL HEALTH.......cccceecuiviiniiiinieieeienne 23

Zh.G. Berdenov, R.Z. Safarov, E.Kh. Mendybaev, Zh.K. Shomanova,

D.C. Ilies

IMPACT OF TECHNOGENIC FACTORS ON SURFACE WATER OF

THE ILEK RIVER BASIN......oiiiiiiiieiieieeeeee ettt 37

ML.T. Biletsky, B.T. Ratov, V.L. Khomenko, B.R. Borash, A.R. Borash
INCREASING THE MANGYSTAU PENINSULA UNDERGROUND
WATER RESERVES UTILIZATION COEFFICIENT BY ESTABLISHING
THE MOST EFFECTIVE METHOD OF DRILLING WATER SUPPLY

I.M. Dyussebayev, Zh. Issabekov, A.D. Tulegulov, D.S. Yergaliyev,

N.A. Bazhaev, A.A.Kaipova

METHODOLOGICAL BASIS FOR THE APPLICATION OF WIND
GENERATORS IN GEOLOGY.....cccotttiirieiriinieieieneieiesieeeesiesee e 63

T.Ibrayev, M. Li, N. Bakbergenov, M. Narbayev, A. Batyrbayeva
CURRENT ISSUES OF WATER MANAGEMENT
IN KAZAKHSTAN ..ottt et 79

I. Isa, L.T. Kurmangaziyeva, M.K. Urazgaliyeva, A.A. Kubasheva,

A.G. Kassanova

DEVELOPMENT OF A MATHEMATICAL MODEL OF THE OIL
RESERVOIR KENKIYAK FIELD ON THE BASIS OF

ITS GEOLOGICAL MODELS.......cciiiiiiiiiiiiieiieiceceeeeeeceeee e 93



NEWS of the National Academy of Sciences of the Republic of Kazakhstan

G.Zh. Kokymbaeva, R.N. Uteev, A.S. Mardanov, Zh.S. Murzagalieva,

E.V. Yermekov

MODELING PVT PROPERTIES OF RESERVOIR FLUIDS WITHIN THE
KARATON-SARKAMYS BLOCK BY THE EXAMPLE OF

THE PRORVA GROUP OF FIELDS........ccooiiieiiieeieeeeee e 109

M. Mirdadayev, A. Basmanov, N. Balgabayev, B. Amanbayeva,

A. Duisenkhan

RESEARCH OF HYDROGEOLOGICAL CONDITIONS AND ENERGY
PARAMETERS OF ZONAL IRRIGATED SOILS WHEN OPTIMIZING
ENERGY-EFFICIENT RECLAMATION TECHNOLOGIES IN

THE REPUBLIC OF KAZAKHSTAN.....cccoiiiiiiiiinieiieiceciceee 128

Ye.Zh. Murtazin, D.K. Adenova, S.R. Tazhiyev

ASSESSMENT OF THE POTENTIAL OF SELF-DISCHARGING
HYDROGEOLOGICAL WELLS FOR SUSTAINABLE DEVELOPMENT
OF RURAL AREAS OF ZHAMBYL REGION.......cccccoiiiniiiiiniicieieeee, 143

K.N. Orazbayeva, Zh.Zh. Moldasheva, B.B. Orazbayev, Y.A. Ospanov,
S.Sh. Iskakova

MODELING AND OPTIMIZATION OF OPERATING MODES OF

OIL HEATING TUBE FURNACES........cocotiiiiiieienieeeeseeeeee e 156

V. Padar, S. Kuzembayeyv, V. Berezyuk, M. Sikhimbayev, B. Absadykov
RECOVERY AND HARDENING OF WORN PARTS FROM STEEL
25L FOR GRINDING EQUIPMENT.......cccccccoiiimininininieiereecieneeeeeee 176

B.R. Rakishev, M.M. Mataev, Z.S. Kenzhetaev, A.Kh. Shampikova
INNOVATIVE METHODS OF INTENSIFICATION IN SITU LEACHING
OF URANIUM IN DEPOSITS WITH LOW FILTRATION
CHARACTERISTICS OF ORES......oiiiiiiiieeeeeeeeee e 188

A.K.Sambetbaeva, E.B. Kurmanbekova, S.T. Shaltabaeva,

S.A. Ugryumov

EVALUATION OF PROTECTIVE PROPERTIES OF COATINGS

OF FILLED COMPOSITIONS BY ELECTROCHEMICAL

METHODS ...ttt et et eebeesaseeneeas 207

320



ISSN 2224-5278 5.2022

V.G. Stepanets, V.L. Levin, K.S. Togizov, I.Yu. Silachyov, D.A. Zheltov
NEW DATA ON THE MINERALOGY OF SUPRA-SUBDUCTION
OPHIOLITES OF THE TEKTURMAS MOUNTAINS (CENTRAL
KAZAKHSTAN). .ttt sttt 219

V. Solonenko, N. Makhmetova, M. Kvashnin, N. Ivanovtseva, V. Nikolaev
VIBRODIAGNOSTICS OF METAL RAIL STRANDS FOR DIFFERENT
TYPES OF FASTENINGS.......oooiiiiiiieee ettt 238

N. Tauova, M.S. Yessenamanova, K. Kozhakhmet, A.R. Kushakov,

A. Kaliyeva

GEOLOGICAL STATE OF THE STRATIGRAPHIC COMPLEX

OF THE TENGIZ DEPOSIT......ooiiiiieeeeee e 249

D. Urmanova, B. Durmagambetov, John D. Humphrey, S. Zagranichniy
GEOLOGICAL AND HYDRODINAMIC MODELING OF AN OIL FIELD
OF THE PRICASPIAN REGION OF THE REPUBLIC

OF KAZAKHSTAN . ....ooiiiiiiiic et 266

A.S. Zhumagulov, M.T. Manzari, G.B. Kezembayeva, S.M. Nurmakova,
D.B. Mukanov

TECTONIC EVOLUTION AND HYDROCARBON ACCUMULATION
CONTROLLING CHARACTERISTICS OF THE SHU-SARYSU

K.T. Sherov, A.K. Rakishev, B.N. Absadykov, M.R. Sikhimbayeyv,

A. Esirkepov

EXPERIMENTAL STUDY OF CHIP FORMATION DURING ROTARY-
FRICTION TURNING OF PARTS TYPE OF ROTATION BODIES

FROM VARIOUS MATERIALS.......coittiiiieeeieseeeeeeee e 306

321



Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication see
http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan
implies that the described work has not been published previously (except in the form of an
abstract or as part of a published lecture or academic thesis or as an electronic preprint, see http://
www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities
where the work was carried out, and that, if accepted, it will not be published elsewhere in the
same form, in English or in any other language, including electronically without the written
consent of the copyright-holder. In particular, translations into English of papers already
published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification,
fraudulent data, incorrect interpretation of other works, incorrect citations, etc. The National
Academy of Sciences of the Republic of Kazakhstan follows the Code of Conduct of the
Committee on Publication Ethics (COPE), and follows the COPE Flowcharts for Resolving
Cases of Suspected Misconduct (http://publicationethics.org/files/u2/New_Code.pdf). To verify
originality, your article may be checked by the Cross Check originality detection service http://
www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide
corrections, clarifications, retractions and apologies when needed. All authors of a paper should
have significantly contributed to the research.

The reviewers should provide objective judgments and should point out relevant published
works which are not yet cited. Reviewed articles should be treated confidentially. The reviewers
will be chosen in such a way that there is no conflict of interests with respect to the research, the
authors and/or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they
will only accept a paper when reasonably certain. They will preserve anonymity of reviewers and
promote publication of corrections, clarifications, retractions and apologies when needed. The
acceptance of a paper automatically implies the copyright transfer to the National Academy of
Sciences of the Republic of Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan
will monitor and safeguard publishing ethics.

[IpaBuiia opopmiieHHs CTaThu JUI MyONUKAlMHU B XKypHaJle CMOTPETh Ha calTax:
www:nauka-nanrk.kz
http://www.geolog-technical.kz/index.php/en/

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

JupexTop otaena uzganus HayuHsix xkypHanoB HAH PK 4. Bomankwizwl
3aMecTUTENh TUPEKTOP OTAeNa n3naHus HaydHbIX KypHamoB HAH PK P. JKanuxwizer
Penaxroper: M.C. Axmemosa, JI.C. Anenos
Bepctka Ha kommbrotepe 1/ JKaowvipanosa

TToxmucano B nmeuars 14.10.2022.
®opwmar 70x90'/,. Bymara odcernas. [levars — pusorpad.
20,0 .. Tupax 300. 3aka3 5.

Hayuonanvuas akaoemus nayk PK
050010, Armamei, yn. Llleguenxo, 28, m. 272-13-19





