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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 Pecnybnukacer ¥immuolx 2oiivim akademusicol « KP ¥FA Xabapnapwl. I'eonocus
JICOHE MEXHUKANBIK RbLIbIMOAD Cepusiculy bLibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyze KabulioaHeaHbiH
xabapnaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIObL
o0aH api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yevtnaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2blAbIMOAp CEpUsiCol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03ekmi dcoHe
6edendi eeonocus HcoHe MEXHUKABIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbl30bl

6indipeoi.

HAH PK coobwaem, umo nayunvii ocypuan «Mseecmuss HAH PK. Cepusa zeonozuu u
MeXHUYecKux Hayky» ool npunsim 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 8 3mom UHOEKCUPOBAHUU HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as OanvHeuuezo npuHAmMU
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednazaem xawecmeo u 2nyoOumHy
Kowmenma Ons uccieoogamenell, aemopos, uzoameneti u yuypedcoenuil. Brnouenue
Hszeecmua HAH PK. Cepus ceonozuu u mexuuueckux Hayk 6 Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboniee akmyaibHOMY U GIUANETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haue2o coodujecmad.



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)
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© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
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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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Zh.K. Aidarbekov*, S.A. Istekova

The Satbayev University, Almaty, Kazakhstan.
E-mail: zh.aidarbekov@gmail.com

CLASSIFICATION OF GEOPHYSICAL FIELDS IN THE STUDY
OF GEOLOGICAL AND STRUCTURAL FEATURES OF THE
ZHEZKAZGAN ORE DISTRICT

Abstract. As a result of generalization and analysis of complex geological and
geophysical data, the geophysical studies were shown in application to structural
mapping of ore-prospective areas and detailed study of ore-controlling complexes
of cupreous sandstones in the Zhezkazgan ore district of Central Kazakhstan.
Basing on modern means of registration, processing and interpretation of magnetic,
gravity and seismic exploration, the ore geophysics proved its efficacy in studies
of tectonic structure of ore areas, localisation and identification of the morphology
of differentiated intrusive massifs at depth, detection and deep mapping of
tectonic faults, defining the ore-controlling structures of sedimentary and effusive-
sedimentary folded complexes as well as in determination of the spatial position
of ore-bearing zones.The deep structure of the Zhezkazgan syncline on sides of
the Sary-Oba rise differs sharply, fixing the simple structure of the eastern part
and the complex folded one of the western part. The deposits of the Zhezkazgan
and overlying zhidelisai and kingir suites represent a conforming continuous
section, in places, there are local disconformities over faults with repeated tectonic
displacements, lying on sediments of the taskuduk suite. Taking into account the
rather complex geological structure of the given ore district and the significant
differentiation of the composing rocks, ores and near-ore hosting strata, further
identification of additional criteria for localization of copper mineralization is
possible with the integration of detailed geological and geophysical methods,
geochemical and physical-chemical studies of rocks and ores.

Key words: cupreous sandstones, geophysical fields, interpretation, ore-
bearing zones.
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AiinapoexoB K.K.*, UcTtexkoBa C.A.

CorbaeB aTbIHIAFBl YHUBEPCUTET, AnMathl, Kazakcras.
E-mail: zh.aidarbekov@gmail.com

"KE3KA3FAH KEHII AUMAFBIHBIH TEOJOTUSIJIBIK
KYPBLIBIC EPEKIIEJIKTEPIH 3EPTTEY BAPBICBIHIAFBI
TEO®U3UKAJIBIK OPICTEPIH KJIACCUOUKALMSIAY

AnHoranusi. KemeHal reoaorusiibIK-re0u3nKanblKk MOJIIMETTEPAl KOPBITY
)oHe Tangay HoTwkecinae Opranbik Kasakcranubiy JKe3kasraH KeH alMarbIH-
JaFbl KeH MePCIEeKTHBAIIBI )Ka0BIK ayMaKTap IbIH KYPBUIBIMIBIK KAPTACHIH Kacay
KOHE MBIC KYMTAacTapbIHBIH PyHalblK Oakbliay KeIIEHAEPIH erked-Terkeini
3epreney YIIiH reo(U3MKaIblK 3epTTeyliep KYyprizy MyMKiHAIr maiaa GOl
MarautTik, TPaBUTALUSIBIK, CEHMCMUKAIBIK Oapiaynbl TipKeydiH, ©HJIEYAiH
KoHE HHTepHpeTauusaydblH 3aMaHayd KypalJapblH MaianaHy Heri3iHie
KeHJ1 alMaKTapAblH KYpPbUIBIMIBIK-TEKTOHUKAJIBIK KYPBUIBIMBIH 3€pPTTEYIe
KeH Teo(H3MKACBhIHBIH THIMJIUII KOPCEeTUINl; TepeHaikTe auddepeHIuaiib
MHTPY3UBTI MacCUBTEP/iH MOP(OJIOTHUACHIH JIOKATU3ALUIIAY JKOHE aHBIKTAY;
TEKTOHUKAJIBIK OY3bLTyJIap/ibl aHBIKTAy >KOHE TEpEeH KapTara Tycipy, LIeriHii
XKoHE A(PQY3UBTI-IOTiHAI KATMapibl KEHICHJACpAETi KeHII pPeTTeUTiH
KYpBUIBIMIAPbl aHBIKTAY; KeHI aiMakTapAblH KEHICTIKTErl OpPHBIH aHBIKTAY.
JXe3kaszraH CHHKJIMHAJIBIHBIH TepeH KypbUIbIMbI Capblo0a >KbIPTHUIBICHIHBIH
op OeTiHAe KypT epekiieneHeal. 3epTTeNeTiH KeHAl allMaKThlH alTapiIbIKTai
T QepeHIHALUACHIH €CKEPEe OTBIPBIN, MbIC MHUHEPATU3ALMACHIHBIH OJJaH pi
aHBIKTAY erKeN-TerKei reoOTUsIIBIK, Te0(U3UKABIK 9/IICTEP/Ii TEOXUMHUSIIBIK
KoHE (HPU3UKA-XUMUSIIBIK 3ePTTEYJIePMEH OIPIKTIPY apKbUIBI MYMKIH OOJIaJIbI.

Tyiiin ce3aep: MbIC KymTacTap, reo(U3uKaIblK epicTep, HHTEPIpeTaIus,
KEH/II akMaKTap.

K.K. Aiinapoexos*, C.A.UcrexoBa

Satbayev University, Anmarsi, KazaxcraH.
E-mail: zh.aidarbekov@gmail.com

PAMOHUPOBAHUE T’EO®PU3NYECKUX MMOJEA ITPU
MU3YUEHUU F'EOQJIOTO-CTPYKTYPHBIX OCQBEHHOCTEFI
’KE3KA3TAHCKOI'O PYJHOI'O PAMOHA

AHHoTanus. B pe3ynsrare 060011eHNs 1 aHAIH3a KOMIUIEKCHBIX T'€0JIOTO-
reo(pM3MUECKNX JaHHBIX MOKa3aHa BO3MOXXHOCTh T€0()M3HMUECKUX HCCIIEI0Ba-
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HUM 178 CTPYKTYPHOTO KapTHUPOBAHMS PYHONEPCHEKTUBHBIX 3aKpPBITHIX
wiom@aaed M JAETaJbHOTO M3YYEHHUS PYIOKOHTPOIHMPYIOIIUX KOMILJIEKCOB
MEIMCThIX IlecuaHUKOB B JKe3KkazraHCKoM pyaHOM paiioHe LleHTpasibHOTO
Kazaxcrana. Ha ocHoBe mpuMeHEHHs] COBPEMEHHBIX CPEACTB pErucTpaiui,
00pabOTKM W HUHTEpPIpeTallid MarHuTo-, TpaBU- W CEUCMOpa3BEAKHU
nokazaHa 3((eKTUBHOCTh PYyIHOW Teo)U3UKH TPU H3YUYEHHUH CTPYKTYypHO-
TEKTOHUYECKOTO CTPOEHHSI PYIHBIX PAHOHOB; JIOKAJIM3al[MH U BBIIBICHUHU
Mopdomnorun auddepeHInpOBaHHBIX HHTPY3MBHBIX MAaCCHBOB Ha IIIyOHHE;
OoOHapy)XeHHsT M TIyOMHHOTO KapTUPOBAHUS TEKTOHUYECKUX Pa3JIOMOB,
BBIJICJICHUST PYIOKOHTPOJIHMPYIOUINX CTPYKTYP B OCagOYHBIX M 3(dy3uBHO-
OCaJIOYHBIX CKJIAaJ4aThIX KOMIUIEKCAX; OINPEAEJICHUH MPOCTPAHCTBEHHOIO
MOJIOKCHHSI  PYJOHOCHBIX 30H. [nyOmHHOe cTpoeHue JKe3ka3raHCKon
CUHKJIMHAJIM PE3KO pas3jinyaercsi IO pas3Hble CcTOpoHbl CapblOOMHCKOTO
B30poca, mpu 3ToM (PUKCUPYETCS MNPOCTOE CTPOCHHE BOCTOYHOM YaCTH H
CIIO)KHOE CKJIa[uaToe JJIsl 3arnagHoi MOJOBHHBI. OTIOXKEHHS *Ke3Ka3raHCKOU
U BBIIIENEKAIIUX JKUJIENUCACKOM M KMHTMPCKOM CBUT MPEICTABISIOT COOOH
COTVIaCHBIN HETIPEPBIBHBIN pa3pe3, MECTaMH OTMEYal0TCsS MECTHBIE HECOITIacus
HaJ pa3ioMaMHU C HEOJHOKPAaTHO MOBTOPSBIIMMUCA TEKTOHUYECKUMHU
CMEIICHUSAMH, 3aJICTAIONINI Ha OTIOKEHUSAX TACKyAYKCKOM CBUTHI. YUYUTHIBAS
JIOCTATOYHO CJIOXKHOE I€0JIOTUYECKOE CTPOEHUE UCCIIEyEMOr0 pyAHOTO pailoHa
Y 3HAUYUTENIbHYI0 AU hepeHInaIHIo CIaraoX UX HOPO, Pyl U OKOJIOPYAHBIX
BMEUIAIOMIMX TOJIL, JajbHeilliee BbISBICHHUE IOMOJHUTENBHBIX KpPUTEPHUEB
JOKAJIN3allUM MEIHOIO OpYAEHEHUS NPEICTAaBISIETCS BO3MOXHBIM  IIPU
KOMITJIEKCUPOBAHUM JIETATbHBIX T'€OJOTMUYECKHUX U TeO(PU3NYECKUX METOJIOB,
TE€OXUMHUYECKUX U (PUIUKO-XUMHUUECKUM UCCIIEIOBAHUH TTIOPOIT M PY/I.

KiroueBble cioBa: MeAHUCThle T[E€CYAHUKH, TeO(pU3NYECKHE IO,
UHTEpIIpETAIHs, PYIOHOCHbIE 30HBI.

Introduction. Deposits of cupreous sandstones are one of the leading types
in terms of reserves and copper mining in Kazakhstan. The Zhezkazgan ore
district includes the unique Zhezkazgan deposit and a number of small copper
deposits of the Zhilandy group (It-Aauz, Sary-Oba, Kipshakpai, Karash-Oshak
and Zhartas), ore occurrences of the Northern and Southern Akchii, Spassky,
Taskuduk, etc. The copper mineralization is associated with deposits of the
Taskuduk and Zhezkazgan suites of the Middle and Upper Carboniferous and is
confined to layers of their gray-colored sandstones. By formation conditions, the
copper mineralization belongs to the stratiform type (Baibatsha A. et.al, 2017).

Until recently, direct search for Zhezkazgan type of ores were confidently
carried out only by methods of litho-chemical surveys and the method of
induced polarization (IP), mainly, in open areas. Other geophysical methods
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of prospecting, including electrical resistance, gravity, magnetic and seismic
methods of exploration did not solve this problem, but in search for favourable
structures of locked areas they could assist to targeted exploratory drilling
(Istekova S.A. 2006) (Uzhkenov B.S. 2011).

In general, the Zhezkazgan ore region was well studied by detailed geological
surveys, prospecting and geophysical studies, including a wide range of
methods. In different years, magnetic exploration, gravity exploration, electrical
exploration, and seismic exploration were implemented in separate sections of the
area. The surveys defined the area as a promising one for copper mineralization.
For its search at depth, few deep boreholes were drilled (the deepest was 1587.7
meters down), however none of the them have managed to cross the ore-bearing
horizons of Zhezkazgan and Tastykuduk suites, while part of the wells have not
been tested (Uzhkenov B.S. 2011).

Contemporary means of physical field registration, processing and
interpretation allowed to produce high-quality materials and increase efficiency
of geophysical methods when solving geological problems at ore deposits.

The high-precision geophysics was applied for both structural mapping of
ore-promising areas and detailed study of deep-lying ore-bearing complexes.
Generalization and comprehensive analysis of accumulated geophysical
information on the Zhezkazgan ore region, with help of modern processing and
interpretive geo-information systems, allowed to study in detail the deep-lying
ore-bearing complexes and identify additional deep search criteria for stratiform
copper mineralization. The territory of the southern immersion of the Western
Sary-Oba deposit, covered by loose and Upper Paleozoic sediments, is currently
unexplored and remains one of the most promising for replenishing the mineral
resource base of the Zhezkazgan region.

Materials and basic methods. The studies were carried out in order to
develop search criteria for copper mineralization and to prepare recommendations
for exploratory drilling based on geophysical data at the sites of the southern
immersion of the Western Sary-Oba deposit within the Zhezkazgan ore district
(figure 1).
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Figure 1. Layout of deposits and ore occurrences of the Zhezkazgan district
(Uzhva V.I. 2011).

Regionally, the study area is located within the Zhezkazgan ore district and
covers fragments of the Sarysu-Teniz, Zhezkazgan structural-fomation zone
(SFZ), and small volumes of the Konsky and Shagyrly SFZ. The study area is
composed of carbonate-terrigenous deposits of the Carboniferous and Permian
systems; in the west part of the district there are terrigenous formations of the
Ordovician and Devonian systems along the Eskuly block framing (Zientek
M.L. et.al, 2014).

Legend to the layout of the tectonic structure of the Zhilandy ore district:

- boundaries of main structures

- anticipated faults

- 1. deposits

- 2. ore deposits

- reliable faults (berg beames towards the block)

- faults as per geophysical data

- areas of 2012 search and appraisal works

Most of the Zhezkazgan ore district is occupied by the Zhezkazgan syncline,
which is a symmetrical structure with the axis dipping to the south in the
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meridional direction at an angle of 3-5°. Its western side is steep (at an angle of
70-90°), from the Kokdombak occurrence and to the north has reverse dipping
(to the west). The eastern side is flat, dipping at 10-15° to the west. Along the
northern side of the syncline, the steepest angles are located to the south of the
Eastern Sary-Oba deposit (up to 70-80°); the rock flattens down to 20-12° in the
west of the deposit and to 45-30° in its east.

In the northern part of the Zhezkazgan syncline, there is the Northern
(Zhilandy) group of copper ore objects, including the deposits of It-Auz, Western
and Eastern Sary-Oba, Kipshakpai, Karashoshak and the ore occurrences of
Airambai, Pektas, Kokdombak, and oth.

The area of the southern immersion of the Western Sary-Oba deposit within
the Zhezkazgan syncline has a meridional strike between the Zhilandy and
Zhezkazgan ore fields; is almost by 80% covered by loose formations with a
total thickness of up to 30-120m. The indigenous outcrops of Paleozoic rocks are
concentrated mainly in the northeastern part of the site and in a small amount are
present in the central, southwestern and southeastern parts of the site, where the
area of local indigenous outcrops of Late Paleozoic formations does not exceed 1
sq.km. Paleozoic formations are presented by the Zhezkazgan suite of the Middle
Upper Carboniferous period, the Zhidelisai suite of the Lower Permian and the
Kingir suite of the Lower-Upper Permian period (Cossete P.M et.al, 2014).

The structure of the Zhilandy group of deposits is characterized by complex
tectonics, especially within the fields of Western and Eastern Sary-Oba and It-
Auz. Sites of the deposits are the zones of maximal stress causing folds and large
disjunctive ruptures (Hitzman M.W. et.al, 2010).

Prospects of the planned exploration works in the area of the Zhezkazgan
syncline are determined, first of all, by the presence of productive horizons
predicted by results of the areal geophysical works and confirmed by exploratory
drilling in the past periods. Productive horizons of the Taskuduk suite in the
northern part of the Zhezkazgan syncline were revealed during the search and
evaluation work carried out by the Zhezkazgan GEE in 1981-1986 (Khailovsky
V.N. et al, 1987). The authors established that due to steep rock dipping at the
syncline wings, the productive horizons depths of the Taskuduk and Beleuty
suites grow sharply down to 1800-1900 m.

In the southeastern part of the Zhezkazgan syncline, in the area of its junction
with the Kingir and Uitas brachyanticlines, there are a small deposit Zhartas
and an ore occurrence Sorkuduk, both of which are close to the Zhezkazgan
type, but are much smaller in scale and with a narrower stratigraphic interval of
mineralization (Lyubetskaya L.D. et.al, 2009).

The seismic surveys of 1975-1977 and 1980-1981 performed by the Sarysu
and West Teniz seismic parties by the method of reflected waves and CDP
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indicated to the spread of productive horizons within the Zhezkazgan syncline.
The works resulted in delivery of seismogeological sections and a map of the
isodepths for the sole of the productive strata in the central and western parts of
the Zhezkazgan syncline.

Research methodology. Additional search criteria for localization of a
copper mineralization within the study area were identified using a complex of
geophysical methods, including gravity and magnetic exploration, performed
in the last decade by geophysical companies applying modern hardware and
methodological complexes. The interpretation results obtained by geophysical
methods of potential fields were linked to the 2D areal seismic survey data carried
out in the area in different periods of time. The main methodological principle
was to identify additional search criteria for the localization of copper deposits,
from the standpoint of the deep structure: structural-tectonic, stratigraphic
and lithological heterogeneity of geological complexes with extensive use of
geophysical data (Lyubetskaya L.D. et.al, 2009; Togizov K.S. et.al, 2019).

The following basic localization conditions of Zhezkazgan type copper
mineralization contribute to the successful application of structural geophysical
methods:

- stratigraphic and lithological control of mineralization, i.e., occurrence of
copper mineralization to sandy rocks of the Carboniferous system, namely, to
gray medium-coarse-grained sandstones;

- attribution of deposits to peripheral areas of large structures of the first
order, having planar dimensions of about 20-30 km; relatively higher copper
enrichment of sites, complicated by local folds and ruptures and located along
the lines of extended, repeatedly renewed tectonic seams (Balk P.I. et.al, 2016).

Gravity exploration is the main geophysical method applied to studies of deep
ore-controlling structure geology. The main parameter affecting the intensity of
the gravitational field is the density of rocks which clearly varies in dependence
of composition and substances of the geological complexes (Balk P.I et.al, 2017;
Cossette P.M. et.al, 2014).

In studies of deep structures, gravimetric maps of observed field of various
scales serve as a basis since they contain the most complete information about
the whole region and individual target objects. The Zhezkazgan ore region was
intensely studied by gravimetric methods. Therefore, deep structures at the target
Middle and Lower Paleozoic horizons are provided with sufficient gravimetric
data. The territory is fully covered by the 1:200,000 conditional gravimetric
survey, and ore areas are covered by surveys scaled 1: 50,000 and larger. The
constructed gravimetric maps are of high quality. Maps of the observed field
are accompanied by gravitational field transformation maps: regional and
local components (filtering by high-frequency bandpass, narrow bandpass and
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medium-width filtering), and vertical and horizontal derivative of the Bugey
anomaly. [so-anomal cross-sections were made by 1 and 0.5 mGal.

The gravitational field of the research area is quite differentiated (figure 2).

In the map of the gravitational field, conjunction parts are highlighted for
zones with the field’s different levels and character. In the western part, the
gravitational field is characterized by a submeridional strike of isoanomalos Vzz,
corresponding to the position of the of the Ulytau-Arganaty structural-formation
zone structures. In the southeastern part, the elongated positive and negative
anomalies of the northeastern direction are distinguished, spatially coinciding
with the Sarysu-Teniz riftogenic structure and the eastern subzone of the Konsky
SFZ.

In the central part of the district, there is a band of extensive decrease in
intensity of the gravitational field with two separate epicenters caused by large
granitoid massifs. Difference in the values of the field Ag is -50 mGal in marginal
parts and is up to -68-76 mGal in epicenters. Both massifs are the marginal
eastern part of a vast zone of magmatism, stretching in a submeridional direction
far to the north beyond the studied area. Individual granitoid protrusions are
clearly outlined on transformed maps Ag (H, =500 m) and isolines Vzz in the
form of local anomalies of a negative sign.

A negative gravitational anomaly is confined to the nuclear part of the
Zhezkazgan syncline, within which two large local minimums (Northern and
Southern) are fixed, the geological nature of which, despite the close parameters
(area and intensity), is rather different. According to density selection of the
Ag curves along the interpretation profiles, the northern minimum is apparently
associated with the presence here of a thick layer of low-density deposits of the
Zhidelisai suite, and the southern one, according to the interpretation, outlines
the granitoids of the Terekty intrusive complex of the Middle Devonian, not
exposed by erosion, at a depth of about 2900 meters and deeper. In addition, in
the western marginal part of the southern minimum, a well has uncovered loose
deposits of the Zhidelisai suite with deposits of rock salt, which can explain
its nature. However, it is possible that both minimums are conditioned by the
combined influence of the factors.
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Figure 2. Transformations of the gravitational field. The isoline map Vzz:
1 - Ulytau-Arganaty SFZ; 2 - Sarysu-Teniz SFZ; 3 - Konsky SFZ.

In the south of the site, south of the South-Terekty fault, the northern end of
a large negative gravitational anomaly, according to the interpretation, also fixes
the granitoids of the Terekty intrusive complex, not exposed by erosion, at a
depth of about 3000 meters, composing a large massif of Talap.

To the west of the Zhezkazgan syncline, within the Zhanai and It-Auz
brachyanticlines, a submeridionally elongated zone of a positive gravitational
field was traced. This zone is associated with the approach to daylight surface of
anticlinal structures anticipated at the depth of dense amphibolite-shale rocks of
the Lower Proterozoic.

A number of local positive gravitational anomalies were distinguished in the
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side parts of the Zhezkazgan syncline, the largest of which are the Spassky and
South Sary-Oba maximums, within which respectively the Zhezkazgan deposit
and the southern immersion of the Sary-Oba deposit are located. Their nature
is presumably conditioned by an increase in density of ore horizons, mainly,
epigenetically altered sedimentary host rocks.

The southern side of the Zhezkazgan syncline in the gravitational field has
a clear band of positive gravi-maximums with a change in the strike from
the sublatitudinal (Spassky maximum) to the northeast. A group of deposits
and manifestations are confined to the gradient zones of this band: Spassky,
Zhezkazgan, Ak-Chii, Dalny, Karashoshak, Sorkuduk, Zhartas, Pektas and
Mezhdurechnoye. It should be noted that the nature of the most extensive and
intensive Spassky gravi-maximum is presumably associated with the processes
of intensive ore formation.

The Zhezkazgan copper deposit is structurally located on the western
submerged lock part of the Kingir brachyanticline, at the junction of the
Zhezkazgan-Terekty and the East Zhilandy deep faults. In this area, a fragment
of the latter, according to regional works, is called East Ulytau.

The northern side of the Zhezkazgan syncline is accompanied by the Sary-
Oba gravimaximum, to the gradient part of which confined are deposits of
[t-Auz and both Eastern and Western Sary-Oba. The entire northern group of
deposits and manifestations, together with the above-mentioned Kipshakpai and
Karashoshak, is confined to the junction of faults zones of the sublatitudinal
strike (Kipshakpai throw) and a series of faults of the submeridional direction
(Spassky, Eastern Zhilandy, Sary-Oba and a number of unnamed faults parallel
to them), which are identified by gravimetric and, to a greater extent, seismic
data.

In the studies of the geological structure of the Zhezkazgan ore region, utilised
were maps of anomalous magnetic fields scaled 1: 100,000-1: 50,000, obtained
by production companies upon high-precision acromagnetic and ground surveys.
Survey materials of different years were harmonised and interlinked. The
measured magnetic field reflects various deep sources on the Earth’s surface.
Maps of the observed magnetic field provided the information about material
composition of hidden Paleozoic structures and were utilized in specifying the
outlining boundaries.

Most of existing methods of solving the inverse problem of magnetic
exploration were developed for local anomalies. Therefore, in magnetometers,
as in the analysis of the gravitational field, for practical purposes, the whole of
geomagnetic field is divided into a normal field and an anomalous one. For this
purpose, magnetic field transformations are calculated in order to emphasize
certain features of a field and to weaken its side effects. As a rule, the anomalous
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part is associated with the nonhomogeneous magnetization of Upper Paleozoic
structures, and the normal part is associated with the effects of currents flowing
in the Lower Paleozoic complexes and the Proterozoic crystalline basement
(Istekova S.A. 2006).
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Figure 3. The isoline map of the anomalous magnetic field ATa
1 - Ulytau-Arganaty SFZ; 2 - Sarysu-Teniz SFZ; 3 - Konsky SFZ.

The magnetic field of the work area (figure 3) has a quiet character of
intensity (AT)a, varying from 100 to 50nTI, reflecting, in general, a non-
magnetic carbonate-terrigenous-sedimentary thickness starting from the Middle
Ordovician to the Upper Devonian-Permian (y _=4-23-107units SI). Only
a chain of positive magnetic anomalies (AT)a, which in the north outside the
reporting area ends with an intense magnetic anomaly (AT)a associated with
the manifestation of ultrabasites of the Esculy dome and accompanies the East
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Ulytau fault, traced by fragments of Ag gradient zones of the northwest strike.

Small anomalies (AT)a (over 300nTI) outline fragments of melanged mafic-
ultramafic tectonic covers at depth. This increase in the magnetic field is
associated with the juncture of two systems of discontinuous disturbances of
the submeridional and sublatitudinal directions. In addition, positive magnetic
field anomalies (AT)a with a strength of over 50nTIl are registered by deep,
undiscovered, granodiorites of the Karamendy intrusive complex of the Early
Devonian (ysr.= 636-10-5 SI units).

The 1975-1977 Zhezkazgan geological exploration team carried out the
seismic exploration work by reflection method within the Zhezkazgan ore region
(Kotlyarov A.M., Smirnova N.N., etc.). The works clarified the structure of
individual parts of the Zhezkazgan syncline, primarily the previously identified
Sary-Oba anticline and the Kokdombak uplift. The reference seismic horizons
were traced, and depths of productive deposits in the eastern and central parts of
the Zhezkazgan syncline were determined (figure 4).

Figure 4. The geological and geophysical section along the III-III profile.

In 1980-84, experimental and methodological work was carried out on the
site of the Northern Group of the Zhezkazgan type copper deposits, in order to
evaluate the possibility of seismic exploration when searching directly for copper
deposits by a number of anomalous signs (Smirnova N.N. et al., Zhezkazgan
GEE). The authors analyzed the data, obtained by the past reflection method and
the correlation refraction method works, in light of new velocity parameters for
the Zhezkazgan syncline, and linked them with new data, obtained in the 1980-
1981 MOGT survey.

In 1996-1997, the JSC “Zhezkazgan Geologiya” led by N.N. Smirnova
conducted the MOGT seismic exploration by 24-fold profiling with exploratory
drilling in the northeastern part of the Zhezkazgan Depression. The aim of the
work was to identify the structures promising for cupreous sandstones, study the
geological section of Upper Paleozoic deposits, trace tectonic disturbances and
check the copper content of the identified structures. As a result, the team traced
the reference reflecting horizons R (the sole of sediments C)), R, (the sole of
sediments C, ts), R, (the bottoms of the sole C v,), the Terekty fault zone and
other tectonic disturbances, and estimated the depth of the sole of the productive
Taskuduk suite.

44



ISSN 2224-5278 2.2022

The research outcome. As a result of geological interpretation of the obtained
geophysical materials, the geological structure of the Zhezkazgan ore district
was clarified.

The gravitational and magnetic fields allowed us to study the heterogeneity of
the deep geological structure (tectonics, intrusive magmatism). The qualitative
analysis and results of the quantitative interpretation performed by both
previous and present researchers allowed to identify the supposed contours of
intrusions at depth: granitoids (according to gravity exploration), granodiorites
and ultramafites (according to magnetic exploration), and to build a generalized
structural and tectonic model of the district. According to the data of large-scale
geophysical surveys, identified were the areas of development of presumably
Zhidelisai deposits of considerable thickness (with lowered values of density 6_
=2.60g/cm’ and of resistances 15-20 Ohm-m), as well as the areas of development
of rocks of presumably Zhezkazgan and Kingir suites of considerable thickness
(local gravimaximums, 6_=2.66-2.67g/cm’).

Tectonic disturbances were traced in space and at depth. Deep faults are
usually accompanied by extended linearly elongated zones of high gradients of
physical fields, regions of flank junction of anomalous zones of various strikes,
clear-cut local anomalies of gravitational and magnetic fields - the local gravity
minimums above the rock crush zones and the chains of positive anomalies
(AT)a, resulted from small intrusions of hyperbasites into weakened zones.
The lithological-stratigraphic model of the district does not manifest itself
in gravitational and magnetic fields, since sedimentary complexes of various
formations do not differentiate by physical properties.

The gravitational and magnetic fields of the Zhezkazgan syncline district, in
general, are differentiated ones. Apart from the geological structures mapped on
daylight surface, the deep structure of the district and their features influence on
the gravitational and magnetic fields. Within the territory under consideration,
the southern locking of the Zhezkazgan syncline is accompanied by a quiet
negative magnetic field (AT)a, and is fixed by a local negative anomaly Ag,
emphasizing the submeridional extension of the structure. The structure of the
gravimetric field of the southern part of the Zhezkazgan SFZ is overwhelmingly
influenced by the spread of a huge mass of Middle Paleozoic granitoids at depth,
which cause the presence of local gravi-minimums.

In the southern part of the Zhezkazgan syncline, complicating folds of the
second order, or the so-called structural “noses”, are located at the pass to the
western periclinal locking of the Kingir brachyanticline: the Pokrovskaya and
Krestovskaya anticlines and separating them the Zlatoust syncline, to which
the Spassky gravi-maximum of sub-isometric shape (10x17 km) is confined
with intensity of up to 3 mGal, coinciding with the Zhezkazgan deposit. This
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gravi-maximum is conditioned by the denser composition of the underlying
foundation as well as the higher density of epigenetically altered rocks of the
host ore horizons (Strutynsky, 1988).

The Zhilandy syncline branches off from the northwestern end of the
Zhezkazgan syncline and stretches in a meridional direction for almost 20 km.
This narrow (3 to 5-6 km) continuous fold has the features of a typical linear
fold with a rather complex internal structure. It splits into a number of synclinal
pits, the southernmost of which is composed of deposits of the Taskuduk,
Zhezkazgan and Zhidelisai suites. The undulating hinge of the syncline plunges
in the direction of the Zhezkazgan syncline. The generalized lithological and
stratigraphic horizons were identified as a result of the geological interpretation
of the reflection method seismic data. According to the seismic data, fault zones
are confidently identified by the shift of amplitudes of varying significance and
the change in nature of the wave field (Martyshko P.S. et.al, 2016). The internal
structure of the Zhezkazgan syncline is complicated by fault zones with different
displacement amplitudes, and the sole depths isolines of the Famennian layer
sediments emphasize the mosaic structure and the submeridional strike of the
structure (figure 5).

Discussion. The deep structure of the Zhezkazgan syncline on sides of the
Sary-Oba rise differs sharply, fixing the simple structure of the eastern part and
the complex folded one of the western part. The deposits of the Zhezkazgan
(C,,d2) and overlying Zhidelisai (P,zd) and Kingir (P _kn) suites represent a
conforming continuous section (in places, there are local disconformities over
faults with repeated tectonic displacements), lying on sediments of the Taskuduk
suite. Their accumulation coincides with the Middle Carboniferous tectonic
activity, which led to formation of the Sarysu-Teniz uplift and division of the
Zhezkazgan-Teniz coal basin into three independent depressions, Zhezkazgan,
Shubarkul and Teniz (Boris S. 2010).

Application of modern means of registration, processing and interpretation of
geological and geophysical data led to increased effectiveness of ore geophysics
in studies of tectonic structure of ore areas, localization and morphology of
differentiated intrusive massifs at depth, detection and deep mapping of ore-
controlling faults, isolation of ore-controlling structures in sedimentary and
effusive-sedimentary folded complexes, and determination of the spatial position
of ore-bearing zones.
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Figure 5. Geological and geophysical sections along the latitudinal and
meridional profiles of the Zhezkazgan ore field.

Conclusion. Taking into account the rather complex geological structure of
the given ore district and the significant differentiation of the composing rocks,
ores and near-ore hosting strata, further identification of additional criteria for
localization of copper mineralization is possible with the integration of detailed
geological and geophysical methods, geochemical and physical-chemical studies
of rocks and ores.

Information about the authors:

Istekova S.A. — Doctor of Geologo-Mineralogical Sciences, professor at the
department of Geophysics Satbayev University Almaty, Kazakhstan; istekovy@
mail.ru; https://orcid.org/0000-0003-4298-7598;

Aidarbekov Zh.K. — Field Engineer at Baker Hughes, PhD candi-
date at the Department of Geophysics Satbayev University Almaty,
Kazakhstan, zh.aidarbekov@gmail.com; https://orcid.org/my-orcid? orc
id=0000-0002-4461-5256.

REFERENCES
[1] Aidarbekov Zh., Istekova S., Glass H. (2021) Complex of Geophysical Research for
Studying Geological Structure of Zhezkazgan Ore Region in Kazakhstan. Conference Paper
European Association of Geoscientists & Engineers. Conference Proceedings, Engineering
and Mining Geophysics 2021, Gelendzhik Russia. 2021:1-9. ISSN 2658-6924. https://doi.
org/10.3997/2214-4609.202152070 (in Russ.).
[2] Baibatsha A., Arshamov Y., Bekbotayeva A., Baratov R. (2017) Geology of the main

47


https://orcid.org/0000-0003-4298-7598
mailto:zh.aidarbekov@gmail.com
https://orcid.org/my-orcid?orcid=0000-0002-4461-5256
https://orcid.org/my-orcid?orcid=0000-0002-4461-5256
https://www.earthdoc.org/search?value1=Zh.K.+Aidarbekov&option1=author&noRedirect=true
https://www.earthdoc.org/search?value1=H.+Glass&option1=author&noRedirect=true
https://www.earthdoc.org/content/serial/2214-4609
https://www.earthdoc.org/content/proceedings/engineering-and-mining-geophysics-2021
https://www.earthdoc.org/content/proceedings/engineering-and-mining-geophysics-2021
https://doi.org/10.3997/2214-4609.202152070
https://doi.org/10.3997/2214-4609.202152070

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

industrial types of copper ore deposits in Kazakhstan. International Multidisciplinary Scientific
Geo Conference Surveying Geology and Mining Ecology Management, 11: 231-238. ISBN:
978-619-7105-98-8 ISSN: 1314-2704 https://doi:10.5593/sgem2017/11/5s01.029 (in Eng.).

[3] Balk P.I., Dolgal A.S., Balk T.V., Khristenko L.A. (2016) Minimax approach to inverse
problems of geophysics, Izvestiya Physics of the Solid Earth, 52 -2: 242-253 https.//doi.
org/10.1134/S1069351316020026 (in Eng.).

[4] Balk P.I., Dolgal A.S. (2017) New possibilities of increasing the informativeness of
quantitative interpretation of gravity anomalies. Doklady Earth Sciences, 476-2:1168—1172.
https://doi.org/10.1134/S1028334X17100038 (in Eng.).

[5] Boris S., Stephen E. Box, John C. Wallis, (2010) Spatial Databases of Geological,
Geophysical, and Mineral Resource Data Relevant to Sandstone-Hosted Copper Deposits in
Central Kazakhstan: U.S. Geological Survey Scientific Investigations Report. Open-File Report:
1124, https://doi.org/10.3133/0fr20101124 (in Eng.).

[6] Cossette P.M., Bookstrom A.A., Hayes T.S., Robinson G.R., Jr., Wallis J.C., Zientek M.L.
(2014). Sandstone copper assessment of the Teniz Basin, Kazakhstan: U.S. Geological Survey
Scientific Investigations Report, 2010-5090-R: 42 p. http://dx.doi.org/10.3133/sir20105090R
(in Eng.).

[7] Hitzman M.W., Selley D. and Bull S. (2010) Formation of sedimentary rock-hosted
stratiform copper deposits through Earth history: Economic Geology, 105-3: 627-639. https://
doi:10.2113/gsecongeo.105.3.627 (in Eng.).

[8] Istekova S.A. (2006) Modern methods of geophysical data analysis and interpretation
[Sovremennye metody analiza i interpretacii geofizichekih dannyh]. Izvestiya NAN RK. Seriya
geologicheskaya, 4:23-30. (in Russ.).

[9] Lyubetskaya L.D., Urdabayev A.T., Shabalina L.V., Bikeyev V.S. (2009) On the issue
of the formation model of the Zhezkazgan deposit of medical sandstones. Conference on
Satpayevskie chteniya, Almaty, Kazakhstan. (in Russ.).

[10] Martyshko P.S., Ladovsky I.V., Fedorova N.V., Byzov D.D., Tsidaev A.G. (2016) Theory
and methods of complex combination of geophysical data, Yekaterinburg: Ural Branch of the
Russian Academy of Sciences,16 — 94 ISBN: 978-57691-2463-1 (in Russ.).

[11] Stephen E. Box., Reimar Seltmann,Michael L. Zientek,Boris Syusyura, Robert A.
Creaser, Alla Dolgopolova. (2012) Dzhezkazgan and associated sandstone copper deposits of
the Chu-Sarysu basin, Central Kazakhstan. Society of Economic Geologists, 303-328, https://
doi.org/10.3133/sir20105090F (in Eng.).

[12] Togizov K.S., Zholtayev G.Z.; Isaeva L.D. (2019). The role of three-dimensional models
of the deposit and thermodynamic conditions of its formation at selecting and evaluating resources
of prospective sites, News NAS RK. Series of geology and technical sciences. 5(437):169-176.
https://doi:10.32014/2019.2518-170x.139 (in Eng.).

[13] Uzhkenov B.S. (2011) Innovationally technological schemes of forecasting and
exploration jobs while exploring zhezkazgan typed ore fields. [Innovacionnoe tekhnologicheskie
skhemy prognozno-poiskovyh rabot pri poiskah mestorojdenii medi zhezkazganskogo tipa].
Kazakhstan, 3:68-71. (in Rus.).

[14] Zhezkazgan fields (2005) [Zhezkazganskoe mestorojdenie] Kazakhstan. ISBN: 9965-
9746-3-2. (in Russ.).

[15] Zientek M.L., Chechetkin V.S., Parks H.L., Box S.E., Briggs D.A., Cossette P.M.,
Dolgopolova A., Hayes T.S., Seltmann R., Syusyura B., Taylor C.D., Wintzer N.E. (2014)
Assessment of undiscovered sandstone copper deposits of the Kodar-Udokan area, Russia:
U.S. Geological Survey Scientific Investigations Report. 2010-5090-M: 129. http.//dx.doi.
org/10.3133/sir20105090M (in Eng.).

48


https://DOI:10.5593/sgem2017/11/S01.029
https://doi.org/10.1134/S1069351316020026
https://doi.org/10.1134/S1069351316020026
https://doi.org/10.1134/S1028334X17100038
https://doi.org/10.3133/ofr20101124
http://dx.doi.org/10.3133/sir20105090R
https://doi:10.2113/gsecongeo.105.3.627
https://doi:10.2113/gsecongeo.105.3.627
https://doi.org/10.3133/sir20105090E
https://doi.org/10.3133/sir20105090E
https://DOI:10.32014/2019.2518-170X.139
http://dx.doi.org/10.3133/sir20105090M
http://dx.doi.org/10.3133/sir20105090M

CONTENTS

A.U. Abdullaev, Sh.S. Yusupov, L.Yu. Shin, A.V. Rasulov,

Y.Zh. Yessenzhigitova

HYDROGEOSEISMOLOGICAL PRECURSORS SUSAMYR
EARTHQUAKE 1992, ettt e aae e 6

N.A. Abdimutalip, A.K. Kurbaniyazov, G. Toychibekova, G. Koishieva,
G. Shalabaeva, N. Zholmagambetov

INFLUENCE OF CHANGES IN THE LEVEL OF SALINITY OF THE ARAL
SEA ON THE DEVELOPMENT OF ECOSYSTEMS.......cccooiiiiiiiiniieeen 17

Zh.K. Aidarbekov, S.A. Istekova

CLASSIFICATION OF GEOPHYSICAL FIELDS IN THE STUDY

OF GEOLOGICAL AND STRUCTURAL FEATURES OF THE
ZHEZKAZGAN ORE DISTRICT........cootiiiiiieeieeeeeee e 33

B. Almatova, B. Khamzina, A. Murzagaliyeva, A. Abdygalieva,

A. Kalzhanova

NATURAL SORBENTS AND SCIENTIFIC DESCRIPTION

OF THEIR USE.....ciiiiieeeeeee ettt e 49

Zh.A. Baimuratova, M.S. Kalmakhanova, SH.S.Shynazbekova,

N.S. Kybyraeva, J.L. Diaz de Tuesta, H.T. Gomes

MnFe O,/ZHETISAY COMPOSITE AS ANOVEL MAGNETIC MATERIAL
FOR ADSORPTION OF Ni(II).....oeeioiiiieiieeiiieeieeeee e 58

Ye.Z. Bukayev, G.K. Mutalibova, A.Z. Bukayeva
ANEW TECHNOLOGY FOR MANUFACTURING POLYMER-CEMENT
COMPOSITION FROM LIMESTONE-SHELL MINING WASTE............... 73

A.Zh. Kassenov, K.K. Abishev, A.S. Yanyushkin, D.A. Iskakova,

B.N. Absadykov

RESEARCH OF THE STRESS-STRAIN STATE OF HOLES WITH

NEW BROACH DESIGNS ... ..ottt 89

J.Kh. Khamroyev, K. Akmalaiuly, N. Fayzullayev
MECHANICAL ACTIVATION OF NAVBAHORSK BENTONITE AND
ITS TEXTURAL AND ADSORPTION CHARACTERISTICS.................... 104

283



A.N. Kopobayeva, G.G. Blyalova, A. Bakyt, V.S. Portnov, A. Amangeldikyzy
THE NATURE OF RARE EARTH ELEMENTS ACCUMULATION IN CLAY
LAYERS AND COALS OF THE SHUBARKOL DEPOSIT.........ccccccu.ce. 117

A. Leudanski, Y. Apimakh, A. Volnenko, D. Zhumadullayev, N. Seitkhanov
CALCULATION OF FLOTATOR’S AERATOR FOR SEPARATION
OF GROUND PLASTICS. ...ttt 131

Zh.T. Mukayev, M.M. Ulykpanova, Zh.O. Ozgeldinova, B.E. Kenzheshova,
A.B. Khamitova

CONTENT OF COPPER IN DESERT SOILS AND PLANTS OF EAST
KAZAKHSTAN REGION......ccociiiiiiiiiiiiiiiiicccecee 149

G. Sapinov, A. Imashev, Z. Mukhamedyarova

CURRENT STATE OF THE PROBLEM OF MINING INDUCED
SEISMICITY AND PROSPECT OF USING SEISMIC MONITORING
SYSTEMS ettt et 161

V.G. Stepanets, V.L. Levin, G.K. Bekenova, M.S. Khakimzhanov,

K.S. Togizov

ACCESSORY COPPER ORE MINERALS AS AKEY ISSUE

IN UNDERSTANDING THE GENESIS OF THE MAYATAS
META-CARBONATITE ORES (ULYTAU, CENTRAL

KAZAKHSTAN) ..ttt ettt et eeaae e e are e e aaeeeaaeeennns 172

S.A. Syedina, L.S. Shamganova, N.O. Berdinova, G.B. Abdikarimova
MULTIVARIANT GEOMECHANICAL ESTIMATION OF THE DESIGN
PARAMETERS’ STABILITY OF SLOPE AND BENCH IN SOUTH

SARBAIL MINE........ooiiiee ettt et 192

S.A. Tarikhazer, 1.1. Mardanov

INDICATORS OF ECOGEOMORPHOLOGICAL RISK FOR THE
PURPOSE OF SUSTAINABLE DEVELOPMENT

OF MOUNTAIN TERRITORIES.......ccootiieiieieeeeeee e 204

Zh.T. Tleuova, D.D. Snow, M.A. Mukhamedzhanov, E.Zh. Murtazin

ASSESSMENT OF THE IMPACT OF HUMAN ACTIVITY ON
GROUNDWATER STATUS OF SOUTH KAZAKHSTAN.......cccccevvvveieenne. 217

284



Ye.A. Tseshkovskaya, A.T. Oralova, E.I. Golubeva, N.K. Tsoy,

A.M. Zakharov

DUST SUPPRESSION ON THE SURFACES OF STORAGE DEVICE

OF TECHNOGENIC MINERAL FORMATIONS.......ccooiiiieeeeeeeeeeeee 230

B.T. Uakhitova, L.I. Ramatullaeva, M.K. Imangazin, M.M. Taizhigitova,
R.U. Uakhitov

ANALYSIS OF INJURIES AND PSYCHOLOGICAL RESEARCHES

OF WORKERS IN THE MELTING SHOPS OF THE AKTUBINSK
FERRALOYS PLANT ...ttt 242

G.T. Shakulikova, S.M. Akhmetov, A.N. Medzhidova, N.M. Akhmetov,
Zh.K. Zaidemova

IMPROVING THE DESIGN OF INCLINED WELLS AS THE BASIS

FOR THE DEVELOPMENT OF HARD-TO-RECOVER

HYDROCARBON RESERVES. ... 259

K.T. Sherov, M.R. Sikhimbayev, B.N. Absadykov, T.K. Balgabekov,

A.D. Zhakaba

STUDY OF TEMPERATURE DISTRIBUTION DURING ROTARY
TURNING OF WEAR-RESISTANT CAST IRON.....oovviiiiiiiiiiiiieeeeeeeea, 271

285



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.

IIpaBuna ohopMieHHs CTaThH IS MMyOTUKAIIMH B )KypHaJle CMOTPETh Ha caiTax:
www:nauka-nanrk.kz
http://www.geolog-technical.kz/index.php/en/

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Penaxtopsl: M.C. Axmemosa, A. bomanxwizwi, /].C. Anenos, PIK. Mp3abaesa
Bepcrka Ha xomnbiotepe I./]. JKaovipanosa

IMoanucano B neuars 19.04.2022.
®opmar 70x90'/, .. Bymara opcernas. [ledars — pusorpad.
11,5 .. Tupax 300. 3aka3 2.

Hayuonanenas akademus nayk PK
050010, Anmamul, ya. Lllesuenxo, 28, m. 272-13-19





