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I 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.

Kaszaxcman Pecnyonuxacol ¥nmmoix eoinvim akademusicol «KP ¥£A Xabapnapei. ['eonoeus scone
MEXHUKAIBIK bLIBIMOAD CEePUsChly blIbIMU JCypHAIbiHbiY Web of Science-miy oicanananzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvli xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index osicone the Arts & Humanities
Citation Index-xe xabwvioay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawvliap MeH meKemenepze KOHmMeHm mepenoici MeH canacvih ycuvihaovl. KP
¥F'A Xabapnapwi. 'eonozus scone mexnuxanvly eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKmi Jicane 6e0eNdi 2e0102Usl HCIHE MEXHUKATBIK
ELILIMOAp OOUbIHUA KOHMEHMKE A0a0blebIMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunwiii sicypran «zeecmuss HAH PK. Cepust eeonocuu u mexHuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpO8aHUU HAXOOUMCS 8 CMAaOUull paccmMompeHus
xomnanueu Clarivate Analytics ons danvueiueco npunsmus sicypHana 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 UCCledosamenel, asmopos,
uzoamenei u yupescoenuu. Brmouenue Hzeecmus HAH PK. Cepus ceonoeuu u mexHuieckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nawty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2e0N02UU 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

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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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
Pecrry6mmkn Kazaxcram» (T. AMatsr).
CBUAETENECTBO O MOCTAaHOBKE HA y4eT NMEPHOIMUYECKOro nedaTHoro uiganus B Komurere mHbopManum
MunncTepcTBa HHGOPMAIIHK 1 001ecTBeHHOT0 pa3BuTns Pecrryommku Kazaxcran Ne KZ39VPY 00025420,
BeIganHoe 29.07.2020 .
Tematndeckas HANpaBICHHOCTB: 2e0n02us, XUMU4ecKue mexHonocuu nepepabomku Hegpmu u 2asa,
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[eproguarOCTH: 6 Pa3 B TOA.
Tupax: 300 3K3eMIIIIPOB.
Anpec penakiuu: 050010, . Anmarsr, yi. [lleBuenko, 28, od. 219, rem.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© 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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UDC 550.98(574
A.S. Zhumagulov'', M.T. Manzari?, S.A. Issayev'

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

PETROLEUM PLAYS AND PROSPECTIVITY
OF THE SHU-SARYSU BASIN

Abstract. Exploration efforts in the Shu-Sarysu Basin, located in the central-
southern part of the Republic of Kazakhstan, started by Soviet geologists in
mid-1950’s and established a range of petroleum plays in various basin segments: 1
Late Devonian clastic pre-salt play, 2 Early Carboniferous clastic-carbonate play, 3
Early Permian clastic pre-salt play. All these plays attributed to a Middle-Upper
Paleozoic single petroleum system, but display significant variation among the basin
segments depending on the degree of exploration maturity and tectonostratigraphic
units involved.

Nevertheless, despite more than half a century of study, because of the low-resolution
geophysical data, opinions about prospective areas are contrasting and ambiguous.
Moreover, the Post-Soviet period exploration for new targets has proved potential
for gas in the previously located prospects, and has highlighted the prospectivity of
unexplored areas and deeper sections. Thus, petroleum plays prospectivity of the Shu-
Sarysu Basin needs to be revised, considering more recently obtained data.

This paper investigates characteristics of the petroleum plays of the Shu-Sarysu
Basin based on published data concerning both mature producing and underexplored
basin segments and clarifies their prospectivity for hydrocarbons. Synthesis and
comprehensive analysis of known lithological, structural and production features of
the plays and their spatial distributions has highlighted four groups within the Basin: 1
gas-bearing, 2 promising gas-bearing, 3 with unclear prospects, 4 unpromising areas.
This will help geologists in the decision making to select the most favorable discovery
sites and directions of further explorations, thereby minimizing costs and maximizing
profits associated with exploration efforts.

Key words: petroleum play, hydrocarbon prospectivity, Shu-Sarysu Basin, petroleum
exploration.

261


mailto:a.zhumagulov@satbayev.university

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

A.C. Kymaryaos!, M.T. Mau3zapu?, C.A. Hcaes!
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IIY-CAPBICY BACCEMHIHIH, MYHAM-TA3 KEIIIEH/IEPI ’)KOHE
HEPCIHHEKTHUBAJIAPBI

Annoramus. Opransk xoHe OHTycTik Kazakcran aymarbiHga opHanackan Illy-
Capricy OacceitHiHzeri Oapiay >KyMBICTapblH KeHeC reojorrapel 1950 sxbuigapabiy
opTacbiHaa OacTaabl. bys OacceiiHHIH opTYpili CErMEHTTEPIHC OpHAIACKAH OipHeIe
MYHali-Ta3 KeIIeHACPiH aHbIKTayFa MYMKIHAIK Oepmi: 1) KEWiHTi JEeBOH Ke3eHIHIH
TEPPUTCHIIK TY3 aCThI KeIlleHi, 2) epTe KapOOH Ke3eHiHIH TeppUTreH-KapOOHATTHI KeIlIeHi,
3) epTe mepMb KE3CHIHIH TEPPUTCHII TY3 acThl KeIleHi. by kemeHaepaiy OapIibIFbl
OipTyTac opTa-’KOFaprbl Malle030MIbIH MYHa#-ra3 >KyheciHe »karaapl, Oipak onapaa
Oapiay IopeXecCiHe XOHE TEKTOHOCTPATUTPa(HsUIbIK CHIaTTaMachiHa OalIaHbICTHI
afiTapnpIKTal aifbIpMaIIbUIBIKTap Oap.

Amnaiina, 6apnay *KYMBICTapBIHBIH JKapThl FACBIPIIAH aCTaM yaKbITTa )Kypri3ureHine
KapaMacTtaH, Treo(U3UKAIBIK JIepEeKTepAiH TOMEH canacblHa  OalIaHBICTBI
MEPCIIEKTUBANBIK y4acKeJaep Typaibl mikipaep optypmi. CoHbIMEH Karap, KeHec
JIOYyipiHeH KeHiHTI Ke3eHjaeri Oapiay >KyMbICTapbl €pTEACH aHBIKTAIFaH ajlaHIap/IbIH
ra3IpUIBIFBIH  JIQJIETIIEN, 3EPTTeNIMETeH ayMakTap MEH TepeHipeKk aiMaKTapAblH
nepcreKkTUBTUIITiH KopcerTi. ConapikTa, [lly-Capricy OacceliHiHmeTi MyHail )xoHe Ta3
KEIICH/ICPIHIH MEePCIEeKTUBTIIITH COHFbI MAJIIMETTEP/Il €CKepEe OTHIPHIN KalTa Kapay
KaXeT.

By makanana Llly-Capeicy OacceliHiHIH MyHaii-ra3 KeleHAepiHiH CHITaTTaManaphbl
OacceifHHIH JKeTIK JKOHE Halap 3epTTeNITeH ayMaKTapbl OOWBIHINA >KapHsIaHFaH
JepeKTep HeTi3iHAe 3epTTENill, OJapAblH KOMIPCyTeK IMepCleKTHBaIapbl HAKThITAHIbL.
KeH oOpbIHIAPBIHBIH OENTiNi JIMTOJOTHSIIBIK, KYPBUIBIMIBIK KOHE SKCILTYaTalHsUTBIK,
CUMaTTaMaJIapblH KOHE OJIApAbIH KEHICTIKTE Tapaiybl OOWBIHIIA MOIIMETTep/i
CHHTE3/ICY KOHE KOMILIEKCTHI TYPIIE Tajiay OacCeiiH MIeTriHeTi ayMaKTapAbl TOPT TOIKA
Oexyre MyMKiHIIK Oepai: 1) ra3mpl, 2) NEpCHEKTUBTI Ta3lbl, 3) MEPCIEKTUBACH] aHBIK
emec, 4) epcreKTUBaCk )KOK. byt reosorrapra KeMipcyTeK KeH OpbIHIAPBIH 13eCTipy
Ke3iH/Ie TIepCIIeKTUBAIAPHI €H KOFaphl alMaKTap bl )kKoHE oNlapAbl Oapiay OarbITTapbIH
TaHJayFa, COHBIMEH KaTap, OapiayMeH OailIaHbICThI IIBIFBEIHAAPABI A3aUTHII, Al TaHbl
KOOCUTYIe CEMNTIriH TUTI3e1I].

Tyiiin ce3mep: MyHaii-ra3 KellleHi, MyHaii-ra3 nepcrnektuBanapsl, Lly-Capsicy
OacceifHi, MyHaii-ra3 6apiay *KYMBICTapBbI.
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HE®TETA3BOHOCHBIE KOMILUIEKCHI U TIEPCIIEKTUBBI IIIY-
CAPBICYNCKOI'O BACCEMHA

AnHortanus. Pa3zsenounsie pacote B [11y-CapricyiickoM Oacceitie, pacoioKeHHOTO
Ha tepputopun LlenTpansHoro u FOxxHoro Kazaxcrana, ObUTH HayaThl COBETCKUMH
reoyoraMu B cepenuHe 1950-X IT. ¥ MO3BOJIMIM YCTAaHOBHUTDH psifi HE(PTErasoHOCHBIX
KOMIUIEKCOB B Pa3IMYHBIX CErMeHTax OacceifHa: 1) MO3IHENEBOHCKUHA TEPPUTCHHBIH
MOJICOJIeBOM, 2) paHHEKAMEHHOYTOJBbHBINH TeppUTreHHO-KapOOHATHBIN, 3) paHHe-
[IEPMCKHUI TEPPUTEHHBIN ITOJICOJIEBOM. BCe ATH KOMILIIEKCHI OTHOCSTCS K EAMHOM CpeIHe-
BEPXHEMaIe030MCKO He(pTera30HOCHON CUCTEME, HO UMEIOT 3HAUUTEIIbHBIC Pa3IHyus
B OTHENBHBIX CErMeHTax OacceliHa B 3aBHCHMOCTH OT CTENEHHM pPa3BENaHHOCTH WU
TEKTOHOCTPATUTpPAPUUESCKUX STUHHII.

Tem He MeHee, HECMOTps Ha Oojiee YeM MOTYBEKOBON NEpUOJ U3y4YeHHs, H3-3a
HU3KOTO pa3pelleHusi TeopU3MIECKIX JTAHHBIX MHEHHSI O MEePCIEKTUBHBIX y4acTKaxX
MPOTUBOPEYMBBl M HEOJHO3HA4YHBI. bojee TOro, pasBenka HOBBEIX OOBEKTOB B
ITOCTCOBETCKUI TIepHOJ] JoKa3asia IOTEHINAJ ra3a Ha paHee 0OHapyKEHHBIX 00BEeKTaXx,
a Tak)Ke yCTaHOBHJIA MEPCIIEKTUBHOCTh HEpa3BeJaHHbIX IUIONMaAel U Ooee ITyOoKnx
y4acTkoB. TakuM 00pa3oM, NepCIeKTUBHOCTh HedTerazoBbix MectopoxkaeHuit Ily-
Capricyckoro 0acceliHa Hy»JIaeTCs B IEPECMOTPE C YUETOM 00JIee MO3AHUX JTaHHbBIX.

B naHHOl cTaThe MCCIEMYIOTCS XapaKTePUCTUKU He()TEra30HOCHBIX KOMILIEKCOB
[Ty-Capsicyiickoro 6acceiiHa Ha OCHOBE OMyOIMKOBAHHBIX JAHHBIX KaK IO 3PEIBIM
MPOAYKTUBHBIM, TaK ¥ 10 MaJOM3y4YeHHBIM CerMeHTaM OacceilHa M yTOYHSETCS HX
MEPCTIEKTUBHOCTh Ha YyrieBogoponbl. CHHTE3 M KOMIUIEKCHBIM aHajin3 H3BECTHBIX
JUTONOTUYECKUX, CTPYKTYPHBIX M IKCIUTYaTallHOHHBIX 0COOEHHOCTENH MECTOPOXKICHUN
W MX IPOCTPAHCTBEHHOTO PacHpe/ieieH s O3BOJIIIIN BBIICTHTE B TIpeliesiax dacceiina
YeThIpe TPYIIBl IUTom@azen: 1) razoHOCHbIe, 2) MepCleKTHBHO-Ta30HOCHBIE, 3) C
HESICHBIMU TiepcrieKTuBamMu, 4) OecrepcreKTuBHBIE. OTO Oymer crnocoOCcTBOBATh
reoJyioraM IpH BbIOOpe Hanbonee OIATONPUATHBIX AJIST OOHAPYKEHHS YTIIEBOAOPOIOB
Y4acTKOB M HaIpaBJIEHUH JalbHEHIINX HCCIETOBAHUN, TEM CaMbIM MHHHUMU3HPYS
3aTpaThl 1 MAKCUMU3HPYS PUOBLIb, CBSI3aHHYIO C TE€0JIOTOPa3BeIOYHBIMU paOOTaMHu.

KaloueBble ciaoBa: He(TEra3oHOCHBIH  KOMIUJIEKC, TEPCIEKTHUBHOCTh Ha
yreBogoposl, 6acceitn [ly-Capricy, pa3Beaka Ha HeDTh U Ta3.

Introduction. The Shu-Sarysu Basin is located mainly in South Kazakhstan. The
basin’s north-eastern and eastern boundaries run along the Chu-Ili Mountain range
which stretches from north-west to south-east and is formed by a series of low relief
mountains. To the west/north-west, the Alatau Range separates Chu-Sarysu from the
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Turgay Basin. The Greater and Lesser Karatau ranges to the south-west separate the
Chu-Sarysu Basin from the Syr-Darya (Kyzylkum) Basin. The Chu-Sarysu Basin’s
southern border runs along the foothills of the Tien Shan mountains (Fig. 1). It stretches
in the northwest direction for a distance of 840 km, has a width of 300 km and a total
area of 160 thousand km? (Dikenshteyn et al., 1984; Li and Petlenko, 2017).

From 1941 to the mid-1980’s, Shu-Sarysu Basin has been target of extensive
exploration for ore and petroleum. However, in spite of this, the degree of our knowledge
still remains extremely low. Unfortunately, regional geological surveys of Soviet times
mostly resulted in a low-resolution data, while exploration activities during the years of
independence, since 1991, focused only on few particular local structures, discovered
in Soviet times. Moreover, exploration works conducted since 1991 discovered new
insights in prospectivity of the previously explored zones and unexplored deep horizons.
As a result, within Shu-Sarysu Basin 12 gas fields were identified, including: 6 in the
Moiynkum graben (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). The total number of identified local structures
amounted to 150 (Figure 4). Geological conditions of eleven prospective structures
are estimated: 6 in Kokpansor Graben (Zholotken, Terekhovskaya, Z. Bulakskaya, S.
Pridorozhnoe, Yu. Pridorozhnoe, Kenderlik); 1 in Moiynkum Graben (Karamatau); 3 in
Zhezkazgan Graben (S.Kyzylkakskaya, Tala-Zhezdinskoe, Talap); 1 in Sozak-Baikadam
Grabben (Ozernaya-Bis). In more than 21 structures geological exploration remained
incomplete: in Moiynkum Graben (Sayakpai, Barkhannaya, Zhualy, Kashkynbai,
Zhalanash, Besoba, Yu. Zharkum, Sultankuduk etc.); in Tasbulak Graben (Zhatyktau,
Izykyr, Karakoin, Kamenistoe, Sokyrtobe, Zhaman-Aibat, S. Izykyr); in Zhezkazgan
Graben (Sarysu, Sarydala); in Sozak-Baikadam Graben (Naiman, Borsvaya, Ozernaya)
(Daukeyev et al., 2002; Li and Petlenko, 2017).

All fields and structures can be grouped into three petroleum plays: Late Devonian
clastic pre-salt play; Early Carboniferous clastic-carbonate play; Early Permian clastic
pre-salt play (Li et al., 1982; Tulemissova and Korobkin, 2020). Detailed exploration
and rethinking of the geophysical and geological data needs to be carried out additionally
for more than 100 promising structures. Thus, our knowledge of prospectivity of
established petroleum plays and prospects within Shu-Sarysu Basin is insufficient and
requires reinvestigation. Determination the most promising sites for the oil and gas will
contribute to reducing costs of the exploration and prospecting for discoveries.

264



ISSN 2224-5278 6. 2022

ATRLCTURAL COMTOLUER DEPTH AR TG TOP CARBONIFIROUS
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Figure 1. Structural contour depth map of top Carboniferous, Shu-Sarysu Basin

Research materials and methods. The Shu-Sarysu Basin evolved as part of the
large Kazakhstan plate. The formation of the main structural elements was mainly
influenced by the Caledonian and Hercynian cycles of tectonomagmatic activation.
In the Caledonian cycle of tectogenesis, in the Ordovician-Silurian, faults and uplifts
of the northwest direction were formed. Also, in the Hercynian cycle of tectogenesis,
in the Early Devonian, faults and uplifts of the northeastern direction were formed.
The intersection of the northwestern and northeastern faults in the Late Devonian led
to fragmentation of the basement. In the Carboniferous-Permian, different-amplitude
tectonic activities of the blocks led to the formation of a number of lowered and uplifted
blocks, grabens and uplifts. As a result, the Shu-Sarysu Basin is characterized by a
blocked structure of different ages as it shown in Figure 1 (Li et al., 1982; Zhang et al.,
2020).

The main structural elements of the basin are:
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- the Talas-Tasty uplift zone and the Central Betpak-Dala uplift striking from south-
east to north-west along the basin’s axis. They are believed to be associated with an
ancient (Ordovician) suture zone;

- two large depressions in the south-west of the Talas-Tasty zone are the Kokpansor
graben and the Sozak-Baikadam graben; they are separated by the Bugudzhil uplift;

- three more grabens exist north-east of the Talas-Tasty zone. They are the Tasbulak
graben, the Moiynkum graben and the Zhezkazgan graben separated by the Lower-Shu
uplift and the large Sarysu uplift.

Being the southern succession of the Teniz-Shu petroleum province, the Shu-Sarysu
Basin is geologically connected with the depression of the same name that stretches in
the sub meridional direction. The basin is composed of Devonian-Permian and Meso-
Cenozoic sediments of more than 6000 m. The basement consists of Precambrian and
Early Paleozoic formations, intensively metamorphosed and widespread along the
periphery and uplifts of the basin. The basement with a deep stratigraphic break is
overlain by a quasi-platform structural level of a diverse lithological composition of
red-coloured terrigenous rocks, carbonates and evaporates. The stratigraphic volume of
the rocks covers sequences of deposits from the Early-Middle Devonian to the Permian
inclusive. It consists of the following lithological-stratigraphic sequences: carbonate-
clastic-halogen of the Late Devonian; clastic-carbonate of Early Carboniferous;
continental clastic sediments of Middle-Late Carboniferous, clastic-halogen of Early
Permian and clastic-carbonate of Late Permian. The platform cover that combines
Mesozoic-Cenozoic formations up to 300 m thick, overlays quasi-platform structural
level formations with stratigraphic unconformity (Figures 2 and 3) (Daukeyev et al.,
2002; Li et al., 1982; Li and Petlenko, 2017).
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Figure 2. Regional geological cross-sections A-A’ and B-B’ (Figure 1), Shu-Sarysu Basin
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Figure 3. Regional geological cross-sections C-C’ and D-D’ (Figure 1), Shu-Sarysu Basin

Source rocks. It is understood from the results of the geochemical studies, including
the most recent study conducted by ExxonMobil in 2004, that potential oil source
formations of the Late Devonian and Early Carboniferous, represented by clastic-
carbonate sediments, and gas source rocks of the Early Carboniferous, formed by
carbonate-clastic sediments, are characterized by increased content of the original
organic matter. In the Middle-Late Carboniferous and Permian, the oil and gas source
sequences of the Early Carboniferous in the Kokpansor and Tasbulak grabens were in
favor of the generation of liquid and gaseous hydrocarbons thermobaric conditions.
However, a hard paleotemperature gradient (2.5-2.9°C/100 m) did not contribute to the
generation, accumulation and migration of liquid hydrocarbons. The processes of gas
generation have acquired the prevailing influence. Intense sagging of the Permian led
to the rapid sinking of oil and gas source rocks into the lower thermal catalytic zone of
gas generation. The zones of the most intense dislocations (Talas, Tasty and Lower-Shu
uplifts, side parts of the grabens) had the maximum geothermal gradients (Akchulakov
et al., 2004; Tulemissova and Buslov, 2019; Zhao, 2017).

Characteristics of gases. Altering the composition of gases based on section and
area conclusively supported by geological data (Table 1). According to the composition,
gases of the lowest gas-bearing section are dry, with the content of the methane up to
70.4% by volume. The gases composition of the middle gas-bearing section is close to
that of the Upper Devonian, however, there is an increase in the proportion of methane to
84.6% and, accordingly, a decrease in the content of nitrogen to 9.52%. A characteristic
feature of the gases in the upper gas-bearing section is their high nitrogen content,
ranging from 43.8 to 99% (Baspakov, 1979; Li et al., 2018; Wu, 2015).
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Reservoir rocks. Overall, conventional (non-fractured), fractured and mixed (non-
fractured/fractured) reservoir types are established in the basin. The conventional, non-
fractured reservoirs with good properties prevail in clastic red-colored and variegated
sandstones of the Late Devonian, Early Carboniferous and Early Permian, characterized
by regional and zonal propagation. The mixed (non-fractured/fractured) reservoirs are
represented by sandy-siltstone, less often by carbonate rocks, which are characterized
by macro- and micro-fracturing. They replace non-fractured reservoirs along the strike
and form separate horizons (Permian sediments on the Amangeldy, S. Ucharal fields
and Tourne-Visean sediments on the Airakty structures and Amangeldy field). The
fractured reservoirs are widespread mostly in the sediments of the Early Carboniferous,
represented by crystalline limestones and in sandy-argillaceous rocks. Limestones are
characterized by either primary (protogenic) or secondary (exfoliation) fracturing.
Primary (protogenic) fracturing is established in the early layers of the Serpukhovian
stage (Ucharal structure), where in thin (up to 5 m) limestone interlayers containing
small gas fields, meandering fractures filled with detrital material are noted. Also, gas
deposits discovered in Proterozoic fractured rocks, overlain by Famennian halogen
layers (Ortalyk structure of the Kokpansor Graben) (Minskiy and Sokolova, 1974;
Ulmishek and Masters, 1993; Zhang et al., 2018).

Table 1. Composition of the gases of Shu-Sarysu Basin (Li and Petlenko, 2017)

Tectonic zones Depth Age |CO, [H,S [N, CH, CH, |CH; [CH, |CH, |Conden-

and deposits sate,g/m’

1. Talas Uplift

Ucharal- 800-950 |[Pnc |- - 100 - - - - - -

Kempirtobe, S. 1300- Cv, |- - 16,5 80,77 (2,04 (022 |0,15 |0,66 [99,74

Ucharal, Elemes, | 1350

Akbii

Alimbet 850-1100 [Cv- (0,35 |- 7.4 89,4 2,23 0,30 [0,07 |cm. 99,4

Ct
Kumyrly 950-1100 |Ct- |- - 25-53 [38,6- |53-2,5(1,6-2,8/0,5- |0,1- |-
Cyv, 6,1 0,8 0,4

800-850 [Cyv, [1,0 |- 9,8 76,5 9,0 23 0,9 0,5 100,1

Kozhekuduk 1600- Cyv, 017 |- 50,03 47,78 |1,29 0,15 0,07 |- 99,49
1650

2. Moiynkum Graben

Airakty 825-850 [P . 1,60 |- 45,29 (49,0 2,65 1,07 0,14 0,04 |-
820-950 |Pc 033 |- 43,8 44,6 4,06 1,31 0,48 (045 |20
918-953  |P. - - 72,95 24,00 |1,03 0,47 10,06 |- -
2070- Cv, |- - 15,01 [75,23 6,09 2,09 1,07 (026 |31
2180 Ct
2128- Cv,. |08- |- 17,90- | 73,6- |3,46- |1,26- [0,16- [0,04- |-
2156 Ct 1,0 18,92 |76,0 4,17 1,46 0,21 0,05
2217- Cv,. |12 |- 27,92 [65,3 2,40 0,72 [0,10 |- -
2226 Ct

Zharkum 1900- Cv, |- - 12,48 [79,16 |5,56 1,93 0,58 (0,09 |51
1950
1670- Cyv,; |22 |- 27,92 (75,70 |3,60 1,35 0,27 |- -
1678

Amangeldy 850-950 |[Pnc [0,38 |- 80,2 16,8 1,8 0,47 [0,15 [0,06 |-
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1700- Cyv,, 10,20 |- 2,90 81,45 19,99 3,00 (0,54 (0,14 |-
1723
2163- Cv, 1030 |- 4547 (4430 6,37 |2,04 (047 (0,17 |-
2168
2168- Cv, 1040 |- 7,00 75,40 | 11,43 [4,00 |0,70 0,18 |-
2178
2187- Cyv, 10,60 |- 7,20 75,45 | 11,10 [3,95 0,70 |0,15 |-
2198

Zhualy 1100- Pnc (03 |- 99,2 0,5 - - - - -
1200

Anabai 2152- Cyv,, 1045 |- 3,49 89,3 4,51 1,15 1030 |0,12 |-
2180
3424- D, 0,75 |- 7,43 87,9 3,60 037 0,05 |[0,02 |-
3570

Maldybai 1120- Cv, |L15 |- 4,98 88,85 4,0 0,74 (0,13 (0,04 |-
1284
2184- Cv, (0,02 |- 10,0 89,0 0,92 0,05 0,008 {0,03 |-
2194

3. Kokpansor Graben

Pridorozhnoe 2350- Dync |03 |- 25.8- [70,4- 1,2- 0,11- 10,03- [0,01- |-
2500 27,9 71.95 |1.75 0.12  [0.04 |0.02
1230- Cyv, |1,35 |- 8,0 88,55 | 1,77 0,18 10,10 [0,04 |-
1296
1350- Cv, (025 |- 1,80 89,40 [6,0 1,22 0,30 |0,10 |-
1410
2233- D, 1,2 |- 32,53 [6500 (0,70 |0,14 (0,20 |- -
2260
2052- D, 0,83 |- 4,62 90,40 2,44 0,77 0,53 0,07 |-
2067
1350- Cyv,, |36 |- 4,65 86,9 3,05 1,0 0,27 (0,07 |-
1410
1290- Cv, |08 |- 2225 [754 1,0 0,29 (0,05 |- -
1361

S.Prido-rozhnoe | 2117- Cyv 0,85 |- 3,55 91,15 3,28 0,65 0,07 0,01 |-
2270
2478- Cv, 1050 |- 2,15 91,60 |4,65 0,70 0,10 [0,02 |-
2635

Ortalyk 2135- Cyv 0,30 0,30 |0,11 91,85 1,89 0,10 0,01 {0,002 |-
2140
2135- Cyv 0,75 |- 0,092 [93,50 1,85 0,07 10,01 [0,001 |-
2185

Cap rocks. Based on gypsum and limestone outcrops as a consequence of
manifestations of diapirism, drilling data, CDP seismic and gravimetric data, it is
possible to establish the conditions of occurrence and age of impermeable deposits of the
Shu-Sarysu Basin. The Early Permian seal has a regional spreading. The exceptions are
Tasty and Bugudzhil uplifts, within which the halogenic sediments of the Early Permian
reach the surface of the Earth. Lagoon halogen-clastic sediments of the Famenian age
(southeastern parts of the Kokpansor and Tasbulak grabens, the Lower-Shu uplift)
represent zonal seals. The local seals are represented by halogenic, sulfated, carbonate
and clastic rocks of the Early Carboniferous (Bykadorov et al., 2015; Daukeyev et al.,
2002; Wu et al., 2015).
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Petroleum plays characteristics. In the following, more details about each of these
plays, prospects and fields depicted in the Figure 4 are presented.

Late Devonian clastic pre-salt play (first gas-bearing section). First gas-bearing
section in terms of petroleum prospects is poorly studied, it has been explored just in
a limited number of wells. It spreads in areas geographically combined with the zones
of Famennian and Early Tournaisian salt-bearing formations, which serve as a cap rock
for it. These are the eastern part of Kokpansor and the northwestern part of Moiynkum
Graben as well as Tasbulak one, and Lower-Shu Uplift, where salt formations are
replaced by sulfate rocks’ facies (gypsum, anhydrite). Subsalt reservoirs are represented
by red-brown, quartz-feldspar, petty and medium-grained sandstones. Cement is clay-
siliceous, ferruginous, rarely slightly carbonate: the average content of clays is 12.8%,
carbonates 10%. Based on the well testing results, the lower limit of Famennian gas
reservoirs permeability assumed 0.001 pm?, effective porosity 7.0-16% (Ageev, 1985;
Tulemissova and Korobkin).

At Kokpansor Graben, gass content of the considered petroleum play is established
on Pridorozhnoe and Z. Oppak structures, with porosity 9.04% and permeability
0.012 um?, and 11.2% and 0.011 um?, respectively. With an absolute permeability of
0.0012 pum?, the residual gas saturation is about 75%. At Pridorozhnoe structure, the
deposit is considered commercially producible, at Z. Oppak structure, gas reserves are
insignificant because-of its small size. In Moiynkum Graben at Anabai structure, a gas
fountain with a quite high flow rate of more than 200 thousand m?/day was accessed
from Famennian deposits when tested owing to strata tester. At Amangeldy structure, a
weak gas inflow was obtained from the same deposits. At Tasbulak Graben, a significant
release of gas was noted in saline water that complicated the penetration of salt-bearing
strata of Kamenistoe area. In the salt dome zone of Lower-Shu Uplift, short-term gas
occurrences were recorded upon drilling of clastic-carbonate interlayers of Famennian
salt-bearing strata at Kolkudyk, Bestobe and Koitas structures. Owing to these layers
a core containing oil droplets was recovered at Bestobe structure (Well 4G, int. 1727-
2280 m) (Lin and Petlenko, 2017; Tulemissova and Korobkin).

In addition, in the inter-salt terrigenous-carbonate interlayers of Famennian
formations gas content was detected, with porosity of 26.9% according to single
core samples. Reservoir pressures exceed hydrostatic by 11% in Famennian subsalt
sedimentations and by 15% in intra salt stratums. Gas flow rates reach 500 thousand
m3/day (Pridorozhnaya, well 6G). The play is primarily gas-bearing, gas composition
is hydrocarbon and nitrogen-methane with a content of methane homologues up to 3%.
Methane content ranges from 54% in Bestobe area (70.4% in Pridorozhnoye area) to
89% in Ortalyk area and respectively nitrogen varies from 46 to 11%. The exception is
the gas from Kamenistaya area brine, consisting of 91% nitrogen, inert gases (including
helium 0.76%) and methane (Li et al., 2019; Bykadorov et al., 2015).

Early Carboniferous clastic-carbonate play (second gas-bearing section).
Second gas-bearing zone is the most studied, about 70% of the proven reserves of Shu-
Sarysu Basin hydrocarbon gases (category C1+C2) have been found here. The play
is characterized by regional expansion, its producing capabilities and gas content are
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controlled by development zones of the cap rocks in the play itself, and Early Permian
regional salt layer (the area in which most industrial gas accumulations have been
detected). With a certain degree of conditionality, the play divides into the lower and
upper subsections (Dikenshteyn, 1983; Minskiy and Sokolova, 1974; Zhao et al., 2017).

The lower sub-section confined to anhydrite and sulfated rocks of small thickness
at Tournaisian and Early Visean deposits, which lost their shielding properties under
conditions of micro and macro-fracturing (Sayakpai, Maldybai). Anhydrites characterize
Early Carboniferous of the northwestern part of Moiynkum Graben and Lower-Shu
Uplift. Sulfated dense mudstones lying at the base of Early Visean, shield small gas
deposits in Airakty, Amangeldy and Zharkum fields. Gas accumulations at Sayakpai
and Maldybai structures are timed to the same gas barrier. The gas barrier under
consideration is experiencing a tendency of deterioration related to shielding properties
in the areas of fault development in the arched parts of structures. Reservoirs here are
fine and medium grained quartz-feldspar sandstones on carbonate-hydro sluidic cement
of membranous and regeneration types. In addition, the development of gaping cracks
was noted in vaulted and crumbled sections of structures. Value of effective porosity is
4-21.4%, permeability 0.19 um?. Dominant position in gas component composition is
occupied by methane (75.23%), impurities of heavy methane homologues up to pentane
and above reach 10% and paraffin naphthenic gas condensate — 31 g/m* (Daukeyev et
al., 2002; Tulemissova, 2017; Zhang et al., 2020).

The upper sub-zone confined to the areas of the spread of halite, anhydrites and
sulfated carbonate-terrigenous impermeable rocks of the Late Visean and Serpukhovian
stage. These formations are installed in all Grabens, as well as on Lower-Shu and Talas
uplifts. Reservoirs are represented by calcareous, sometimes fractured, sandstones (with
porosity up to 18%) of the Visean-Serpukhovian. Inclusions of rock salt in the form
of nests appear at Shu structure of Lower-Shu Uplift in the top of Serpukhovian, and
halite layers are marked at Tamgalytar at the given stratigraphic level. At Ortassynyrly
and Uvanas structures, there were found interlayers of limestone shells up to 10 m
thick, consisting of clusters of large brachiopods with voids between them up to 1.5 cm.
Besides, riphogenic limestones with a thickness of 5 m, represented by corals with voids
between them, were discovered at Shu structure in the upper part of Serpukhovian. On
Tamgalytar area, in the Serpukhovian salt layers a reef formation with a hydrocarbon
gas deposit was discovered. A similar formation based on the results of well testing are
expected at Katynkamys structure of Early Carboniferous deposits. At Izykyr structure
of Tasbulak Graben, at the bottom of Serpukhovian sediments during drilling process,
a significant loss of the drilling fluid recorded, which then turned into a water outflow.
This loss is presumably associated with reef mass occurrence in the section. Similar
mass growth, based on seismic survey, drilling and testing data is also justified by a
number of researchers in Terekhovskaya area of Kokpansor Graben (Dikenshteyn et al.,
1983; Li and Petlenko, 2017; Zhang et al., 2018).

At Kokpansor Graben, gas deposits were established at Pridorozhnoe and Ortalyk
structures in Visean sandstones, at Tamgalytar structure — in sediments of Late Visean
sub-layer — Serpukhovian (presumably - a reef mass). At Moiynkum Graben, gas deposits
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are identified at Airakty (C1t2-vl), Amangeldy (Clvl), Anabai (C1v2-3), Maldybai
(C1v1) structures. Beyond that, gas inflows were obtained at Zharkum, Barkhannaya
and Sayakpai structures as well. In Talas anticline zone of the same Graben, small
deposits of hydrocarbon gas established in deposits of the Early Carboniferous of
Ucharal, Kumyrly and Alimbet structures. Short-term active gas shows were observed
while drilling from the same sedimentations in Toguzken and Kozhekuduk, Ozernaya
and Bars areas at Sozak-Baikadam Graben and Talap in Zhezkazgan Graben. At
Kumyrly, Besoba, Shuskaya, Bestobe, Koitas, Kentaral, Tantai, Kazangap structures, in
Mishty kettle of Moiynkum Graben, a core represented by limestone with effusions and
inclusions of oil droplets was recovered from Visean sediments (Huang et al., 2015; Li
et al., 1982; Ulmishek and Masters, 1993).

Atthe given fields, reservoir gas pressures exceed the conditional hydrostatic pressure
by 12-25%. Gas flow rates reach 240 thousand m*/day (Amangeldy, well 5). The play
is initially gas-bearing, whose gas composition is almost universally hydrocarbon from
dry to wet, with a helium content of 0.06 to 0.32%. Hydrocarbons content varies from
70 to 96%, including wet hydrocarbons from 12 (Airakty) to 21% (Amangeldy). At
Amangeldy, Airakty, Zharkum, Anabai and Barhannaya structures, condensate from
dozens to 112 cm’/m’ is available in gases (Daukeyev et al., 2002; Zhao et al., 2017).
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Figure 4. Scheme of the main structural elements, local structures and gas fields, Shu-Sarysu Basin.
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Early Permian clastic pre-salt play (third gas-bearing section). Gas-bearing
third section as well as the Early Carboniferous, has an average degree of study. Gas
occurrences were almost universally recorded when drilling structural exploration
wells in Early Permian section. The play stands out in the inner parts of all Grabens
within the boundaries of spread of the salt-bearing strata at Early Permian, which
serves as a regional cover. Reservoirs studied by anticlinal structures are represented
by fine-grained sandstones and siltstones of the subsalt strata at Early Permian, less
often by inter-salt terrigenous interlayers. Fractured quartz-feldspar sandstones with
siliceous-carbonate and sulfate cement exist on the upper parts of the structures. The
values of effective porosity reach 22% while permeability is 0.133 um?. In the bottom
parts of the gas deposits, collectors often sealed with halite and secondary minerals.
This dramatically reduces the permeability of rocks in the gas-water contact zones and
creates impermeable barriers between gas and water saturated parts of the deposit (Li
and Petlenko, 2017).

Gas deposits at Early Permian clastic rocks identified at Ucharal (the first gas fountain
in Shu-Sarysu Basin), Alimbet, S. Ucharal, Z. Ucharal, Kempirtobe and Zharkum
structures, as well as at commercially producible Amangeldy and Airakty fields within
Ucharal-Kempirtobe group of structures. Short-term low-rate gas inflows were obtained
in wells at Elemes, Akbi, Zhualy and Kozhekuduk areas. In addition, within Lower-
Shu Uplift and the northern margin of Moiynkum Graben, oil signs were observed in
core samples from sections of structural and deep wells in the form of inclusions and
effusions (Bestobe area, well 4G, int.1727-2280 m).

Identified gas deposits are gas-cap drive, with the exception of Pridorozhnoe field,
which is a water drive. Reservoir drive mechanisms are due to basin’s block structure
and the sharp deterioration of reservoir properties of the rocks in the zones of gas-water
contacts. This substantially defined the hydraulic isolation of individual gas-bearing
zones, areas and individual deposits in them, as well as contributed to formation and
conservation in AHP deposits created by emigrating hydrocarbons. Reservoir pressures
in deposits of Early Permian clastic pre-salt play exceed hydrostatic by 26-28%, and gas
flow rates reach 994 thousand m3/day (Amangeldy, well 18).

Early Permian clastic pre-salt play is a secondary gas-containing one. The secondary
nature of its gas accumulations is well emphasized by the wide range of transitions
of gas compositions noted in them from essentially hydrocarbon in Early Permian
clastic pre-salt play through nitrogen-hydrocarbon (Airakty) and hydrocarbon—nitrogen
(Amangeldy) to pure nitrogen (Ucharal-Kempirtobe) in Early Permian clastic pre-salt
play (Table 1). Hence, hydraulic isolation conditions are apparently characteristic of
all plays at Shu-Sarysu Basin, which contributes to formation and conservation in AHP
deposits, both created by emigrating hydrocarbons and inherited from elysium paleo
hydrodynamic regimes (Dikenshteyn et al., 1983; Wu et al., 2015).

A petroleum play is an exploration concept that groups fields and prospects together
based on similar characteristics, generally structural, lithological and geochemical, that
can be applied at regional or local scales. Petroleum plays are distinguished according to
style of trap and target formation. Re-examination of known play characteristics and their
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spatial distributions may highlight areas and zones that may contain new discoveries. In
this paper, currently available results of scientific studies and field reports, relevant to
each of the petroleum system elements, are synthesized and comprehensively evaluated
to determine the most promising areas for the oil and gas accumulations.

Results and discussion. Based on the conducted geological and geophysical study,
the territory of the Shu-Sarysu sedimentary Basin can be subdivided into lands of
medium and poor exploration. The first includes the lands of the Talas Uplift, Kokpansor
and Moiynkum Grabens, the second includes Zhezkazgan Graben, Tasbulak Graben
and Sozak-Baikadam Graben.

The Shu-Sarysu Basin can be considered as a large tectonic structure, whose evolution
atvarious stages of the geological history of the Middle and Late Paleozoic predetermined
the accumulation of oil and gas source rocks, and followed by generation, migration and
conservation of the hydrocarbons, up to the formation of the commercial gas fields.
Concurrently, there is a strict stratigraphic relationship between gas composition, the
age of the host rocks as well as basin’s geological and structural features.

The generalization of the results of the geochemical studies makes it possible to
determine the Late Devonian and Early Carboniferous clastic-carbonate sediments of
marine genesis as the most likely oil source formations, and the Early Carboniferous
carbonate-clastic and coaly sediments of lacustrine genesis as the gas source formations.

Gases of all the identified sections correspond, apparently, to one cycle of
hydrocarbon generation associated with Famennian-Early Carboniferous time, within
which the accumulation of mainly marine carbonate and carbonate-terrigenous-halogen
formations took place. Two lower gas-bearing sections correspond to different epochs
of one hydrocarbon generation cycle. Gas-bearing upper section is formed by virtue of
vertical migration of gases as the red-colored sediments of Early Permian comprising it
are characterized by a low content of organic substances that exclude their participation
in generation of hydrocarbon compounds. Accordingly, the variability of the gas
composition within the two lower sections is mainly due to lateral and local vertical
(within Late Devonian clastic pre-salt play and Early Carboniferous clastic-carbonate
play) migration and possible thermal catalytic or geochemical transformations. No
oil accumulations have been established within its borders, only in the core samples
from deep oil and gas prospecting and structural wells of the Lower-Shu Uplift and
the northern margin of the Moiynkum Graben signs of oil were noted in the form of
inclusions and effusions.

The main gas reserves of the basin are concentrated in the Tournaisian, Early Visean
and Early Permian (Moiynkum Graben) as well as in the Famennian-Early Tournasian
(Kokpansor Graben) clastic deposits with good reservoir rock properties. The Late
Visean and Serpukhovian carbonate deposits are have relatively poor porosity and low
permeability. In addition, of particular interest are the Proterozoic fractured rocks of the
basement (Kokpansor Graben).

Location of the promising productive strata within Shu-Sarysu Basin is predominantly
defined by the seal development zones, represented substantially by Early Permian
(Regional), Famenian (zonal) and Early Carboniferous (local) halogen formations.
Absence of the given cap rocks in the section resulted in deposit destruction, gas flew
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to higher stratigraphic horizons and, in the presence of seals in them, secondary gas
accumulations formation (Amangeldy, Airakty fields).

In the Middle-Late Paleozoic quasi-platform structural level of the Shu-Sarysu
Basin, three gas plays, and accordingly three gas-bearing sections, are distinguishable:
1) Late Devonian clastic pre-salt play; 2) Early Carboniferous clastic-carbonate play;
3) Early Permian clastic pre-salt play. The Early Carboniferous clastic-carbonate play
is a primary gas-bearing section, the Late Devonian clastic pre-salt play is a mixed one
and the Early Permian clastic pre-salt play is a secondary gas-bearing section. Their gas
contents are due to the presence of the Early Carboniferous clastic-carbonate play in the
section and controlled by the zones of development of the Famennian, Serpukhovian
and Early Permian salt-bearing stratas, respectively.

Conclusions. Uneven exploration of the Shu-Sarysu Basin explains the discovery of
commercial gas accumulations within the Moiynkum and Kokpansor Grabens, and only
signs of oil and gas in Tasbulak, Zhezkazgan and Sozak-Baikadam Grabens.

The results of oil and gas prospecting and laboratory analysis of formation fluids
carried out in the Moiynkum, Kokpansor, Tasbulak, Sozak-Baikadam and Zhezkazgan
Grabens show that the territory of the Shu-Sarysu Basin is predominantly gas-bearing.

In accordance with comprehensive study of the tectonic structure, together with
direct hydrocarbons signs, the territory of the Shu-Sarysu Basin can be subdivided into
four categories according to its prospectivity for hydrocarbons: gas-bearing, promising
gas-bearing, with unclear prospects and unpromising. The territories of the Kokpansor
and Moiynkum Grabens may be classified as gas-bearing; territories of the Tasbulak,
Zhezkazgan and Sozak-Baikadam Grabens as promising gas-bearing; territories of the
Lower-Shu and Sarysu uplifts, as well as thrust zones of the western and northern half of
the eastern sides of the Shu-Sarysu Basin as zones with unclear prospects; the teriitories
of the Tasty uplift and the entire far south of the Basin may be classified as unpromising

Acknowledgements. We express our gratitude to the Republican State Institution
«Yuzhkaznedray 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 candidate in Oil-gas and ore geophysics
(Satbayev University) and Master of Science in Reservoir Engineering (University of
Aberdeen), 1-st level Reservoir Engineer at International Centre for Deposit Analysis
and Development of Satbayev University, Almaty, Kazakhstan, a.zhumagulov@
satbayev.university, https://orcid.org/0000-0001-5851-5750;

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;

Issayev Syrdan Adilkhanovich — Technical Head for Geology and Field
Development at International Center for Deposit Analysis and Development of Satbayev
University, Almaty, Kazakhstan, s.issayev(@satbayev.university, https://orcid.org/0000-
0002-0156-1745.

275


mailto:a.zhumagulov@satbayev.university
mailto:a.zhumagulov@satbayev.university
https://orcid.org/0000-0001-5851-5750
mailto:mtmanzari@sharif.edu
mailto:mtmanzari@sharif.edu
https://orcid.org/0000-0003-0297-7053
mailto:s.issayev@satbayev.university
https://orcid.org/0000-0002-0156-1745
https://orcid.org/0000-0002-0156-1745

CONTENTS

M.K. Absametov, Z.A. Onglassynov, L.V. Shagarova, M.M. Muratova
GIS-ASSESSMENT OF GROUNDWATER SUPPLY TO POPULATION AND
BRANCHES OF ECONOMY OF KAZAKHSTAN WITH ACCOUNT TO
LONG-TERM WATER DEMAND.......coooiiiiiiiiieieee et 6

Ye.Ye. Akylbekov, V.M. Shevko, D.K. Aitkulov, G.E. Karataeva

RECYCLING OF CHRYSOTILE-ASBESTOS PRODUCTION WASTE WITH
EXTRACTING MAGNESIUM AND OBTAINING A FERROALLOY AND
CALCIUM SILICATES ...ttt e e e e eveeeeaae e 19

S.S. Demessinova, D.M. Kalmanova, O.A. Dagmirzayev, I.D. Kaldybayev,

N.S. Lutsenko, A.Yu. Nurgaliyev

ALGORITHM FOR CONTROL OF REMOTE SENSING SPACECRAFT FOR
MONITORING SUBSOIL USE OBJECTS....ccoeiiiieereeeeeeee e 34

B. Durmagambetov, D. Abdrazakov, D. Urmanova
ADVANCED METHODS OF FRACTURE GEOMETRY ANALY SIS AND
PARAMETERS SENSITIVITY STUDY ..ottt 45

A.M. Khairullaev, N.O. Berdinova, S.A. Syedina, G.B. Abdikarimova,

A.A. Altayeva

3D BLOCK MODELING OF GEOMECHANICAL PROPERTIES OF

ORE DEPOSITS USING MODERN GMIS.......cooiiiiiieeeeeeeceeeeeeeeeeeee e 58

N.Zh. Karsakova, K. T. Sherov, B.N. Absadykov, M.R. Sikhimbayev,

T.K. Balgabekov

THE CONTROL PROBLEMS OF THE LARGE DIAMETER HOLES

IN PROCESSING OF THE LARGE PARTS.......oooiiiiieeeeeeeee e 70

T. Imanaliyev, S. Koybakov, O. Karlykhanov, B. Amanbayeva, M. Bakiyev
PROSPECTS FOR THE DEVELOPMENT OF WATER RESOURCES
MANAGEMENT IN THE SOUTH OF KAZAKHSTAN......ccooiiiitieieeeeereeseeene 80

M. Li, T. Ibrayev, N. Balgabayev, M. Alimzhanov, A. Zhakashov
WATER DISTRIBUTION IN CHANNELS OF THE MOUNTAINOUS
AND PIEDMONT AREA.......ciiiiiieieeieceteeeetetete ettt 96

S.R. Massakbayeva, G.S. Aitkaliyeva, B.R. Abdrakhmanova, M.A. Yelubay, S. Azat
EVALUATION OF THE PROPERTIES OF THERMODIFUSION ZINC COATING
OF COUPLINGS OF PUMP-COMPRESSOR PIPES PRODUCED BY

"KISP STEEL ...ttt et e tae e et et eeree s 106



T. Mendebaev, N. Smashov
PREREQUISITES FOR THE CONSTRUCTION OF A CLOSED SYSTEM
OF OPENING AND DEVELOPMENT OF GROUNDWATER DEPOSITS............ 118

Zh.M. Mukhtarov, S.R. Ibatullin, M.Yu. Kalinin, G.E. Omarova
DEVELOPMENT OF METHODOLOGICAL FOUNDATIONS AND RESEARCH
OF TECHNICAL SOLUTIONS TO INCREASE THE VOLUME OF THE
NORTHERN ARAL SEA WITH MINERALIZATION OF THE FLOW OF

THE SYRDARIA RIVER ... 131

A.K. Mussina, A.S. Abdullayeva, M. Barandun
THE IMPORTANCE OF CONDUCTING RESEARCH METHODS TO ASSESS
THE STATE OF GLACIAL-MORAINE LAKES......cocoiiiiiiiieeeeeeeeeeene 147

B.B. Orazbayev, M.D. Kabibullin, K.T. Bissembayeva, G.S. Sabyrbayeva,

A.J. Mailybayeva

HEURISTIC APPROACH TO SOLVING THE PROBLEM OF FUZZY CONTROL
OF THE REFORMING TECHNOLOGICAL PROCESS.......ccccooiiiieieeeeeeee 156

K.N. Orazbayeva, M.K. Urazgaliyeva, Zh.Zh. Moldasheva, N.K. Shazhdekeyeva,
D.O. Kozhakhmetova

PROBLEMS OF INCREASING THE DEPTH OF OIL PROCESSING IN
KAZAKHSTAN AND APPROACHES TO THEIR SOLUTION...........cccveevveveennenn 169

A.P. Permana, S.S. Eraku, R. Hutagalung, D.R. Isa
LIMESTONE FACIES AND DIAGENESIS ANALYSIS IN THE SOUTHERN
OF GORONTALO PROVINCE, INDONESIA........cootiiiieieeeeeeeeeeeee e 185

R.G. Sarmurzina, G.I. Boiko, N.P. Lyubchenko, U.S. Karabalin,

G.Zh. Yeligbayeva, N.S. Demeubayeva

HYDROGEN OBTAINING FROM THE SYSTEM ACTIVATED

ALUMINUM — WATER ...ttt ettt ebeeveesba e essaesne s 196

S. Tsvirkun, M. Udovenko, T. Kostenko, V. Melnyk, A. Berezovskyi
ENHANCING THE SAFETY OF EVACUATION OF VISITORS OF SHOPPING
AND ENTERTAINMENT CENTRES........oooiiiiie e 214

B.T. Uakhitova, L.I. Ramatullaeva, L.S. Irgalieva, R. Zhakiyanova,

ZH.U. Zhubandykova

MODELING OF INJURY PROGNOSIS IN FERROALLOY

PRODUCTION......ooiiiiiii ettt e e e e et e e e ta e e e e earae e e eeabaeeeenreeas 224

277



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

G.K. Umirova, D. Ahatkyzy
SOME FEATURES OF STRUCTURAL INTERPRETATION OF CDP 3D SEISMIC
DATA UNDER CONDITIONS OF THE BEZYMYANNOYE FIELD..................... 233

0.G. Khayitov, A.A. Umirzokov, Sh.Sh. Turdiev, V.R. Kadirov, J.R. Iskandarov
ON SOME RESULTS OF STUDYING THE CAUSES OF ANOMALOUSLY HIGH
FORMATION PRESSURE ON THE HYDROCARBONS DEPOSITS OF THE
BASHKENT DEERP.......cotiioeeeeee ettt e 247

A.S. Zhumagulov, M.T. Manzari, S.A. Issayev
PETROLEUM PLAYS AND PROSPECTIVITY OF THE SHU-SARYSU

278



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.

IIpaBuiia oopmiieHHs CTaThu JUIA MyONUKAlKHU 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 HayuHslx xkypHanoB HAH PK 4. Bomankwizel
3aMecTUTeh TUPEKTOp OTAeNa n3naHus HaydHbIX KypHaoB HAH PK P. JKaauxwize
Penakroper: M.C. Axmemosa, /].C. Anenos
Bepctka Ha kommbrotepe 1./]. JKaoviparosa

ITonnucano B meyats 06.12.2022.
®opmar 70x90'/,,. Bymara odcernas. [leuars — pusorpad.
20,0 .. Tupax 300. 3aka3 6.

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





