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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 Xabapnapwi. ['eonoeusi scane
MEXHUKATLIK SbLIBIMOAD CEePUsChly blIbIMU JCypHAIbIiHbIY Web of Science-miy oicanananean
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvi0ay macenecin xapacmuipyoa. Webof Science szepmmeywiinep,
asmopnap, bacnawbliap MeH meKemenepze KOHmMenm mepenoiei MeH canacvih Ycuvlhaovl. KP
¥I'A Xabapnapwi. 'eonozus scone mexuuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKkmi Jicane 6e0eNoi 2e0102Usl HCIHE MEXHUKATBIK
EbLILIMOAp OOUbIHULA KOHMEHMKE A0a0blebIMbI30bl OLI0IPeOi.

HAH PK coobwaem, umo nayunoiii sicypran «Mzeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uUHOEeKCUpO8aHUU HAXOOUMCS 8 CMAOUul paccmMoOmpeHus
xomnanueu Clarivate Analytics ons danvueiiueeo 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 yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus ceonocuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



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 aTbIHAaFb! XUMUS FBUIBIMIAPEI 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 KaybiMaacToiFbiHbIH Mylieci (ITexun, Keitait) 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 PecryOnukachiHbIH ¥ITTHIK FBUIBIM aKageMuscel, 2023

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 HCKomaeMbIX 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,
Hepmexumus, mexHoN02UlU U3GLeHeHUs MEMAI08 U UX COeOeHeHUl.
[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/

© HarmmonansHas akagemus Hayk Pecrryonuku Kaszaxcran, 2023
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

ZHOLTAEV 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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for extracting metals and their connections.
Periodicity: 6 times a year.
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Editorial address: 28, Shevchenko str., of. 219, Almaty, 050010, tel. 272-13-19
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© National Academy of Sciences of the Republic of Kazakhstan, 2023
Address of printing house: ST «Aruna», 75, Muratbayev str, Almaty.
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© E.Yu. Seitmuratova'”, R.T. Baratov', F.F. Saidasheval, V.S. Goryaeval,
M.A. Mashrapoval, Ya.K. Arshamov?, 2023
I"K_1. Satbayev Institute of Geological Sciences”, Almaty, Kazakhstan;
2Satbayev University, Almaty, Kazakhstan.
E-mail: seimuratova@mail.ru

TO STUDY THE RING STRUCTURES OF CENTRAL AND SOUTHERN
KAZAKHSTAN AND THEIR ORE CONTENT

Seitmuratova Eleonora Y. — Doctor of geological and mineralogical sciences, professor, chief scientific
employee, Head of the Laboratory of geological and ore formations K.I. Satbayev Institute of Geological
Sciences

E-mail: seimuratova@mail.ru, https://orcid.org/0000-0001-8403-4635;

Baratov Refat T. — PhD, senior researcher employee, K.I. Satbayev Institute of Geological Sciences
E-mail: refa_88@mail.ru, https://orcid.org/0000-0002-0627-1536;

Saidasheva Farida F. — Candidate of geological and mineralogical sciences, senior researcher employee,
K.I. Satbayev Institute of Geological Sciences

E-mail: faridasaidasheva@mail.ru, https://orcid.org/0000-0002-5817-1158;

Mashrapova Moldir A. — PhD, junior researcher, K.I. Satbayev Institute of Geological Sciences,
E-mail: moldir m_(@mail.ru, https://orcid.org/0000-0002-6009-9730;

Arshamov Yalkunzhan K. — Candidate of geological and mineralogical sciences, associate professor,
Deputy Director of the Department of Geological Survey, Prospecting and Exploration of Mineral Deposits
of the Institute of Geology and Oil and Gas Business K. Turysova, Satbayev University

E-mail: y.arshamov(@satbayev.university, https://orcid.org/0000-0003-0527-6797.

Abstract. The article presents the results of visual interpretation of satellite images
of 30 1:500000 scale tablets of Central and Southern Kazakhstan, carried out during
the work on the grant project of the Ministry of Education and Science of the Republic
of Kazakhstan “Studying the ore content of ring structures in Central and Southern
Kazakhstan with identifying the most promising of them for setting prospecting works”
(2018-2020). An analysis of the newly compiled "Map of Ring Structures of Central
and Southern Kazakhstan" at a scale of 1:1,000,000 clearly shows their very wide
manifestation. So, on the sheets of the studied region, 6783 ring structures (CS) of
different sizes and genesis were deciphered. According to geological publications of the
last 40-50 years, it is noted, on the example of various regions of the world, that many
types of minerals are confined to the CS. Analysis of the distribution of ore mineralization
in the region relative to the CS shows that in Central and Southern Kazakhstan from
54-70 % to 90-100 % of ore mineralization is localized in the CS. Based on this search
criterion, the authors recommend setting up prospecting and appraisal work at eight
priority ore-bearing CSs in order to identify new deposits.
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Keywords: space images, interpretation, mineral deposits, ring structures of different
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© 9.10. Ceiitmyparosa'”, P.T. Baparos!, ®.®. Caiinamesa’, B.5I. TopsieBal,
M.A. Mampanosa', SI.K. Apmamos?, 2023
'K.M. CorbaeB aTbIHaFbI T€OJIOTHSIIBIK FRUTBIMIAP HHCTUTYTHI, AMarhl, Kazakcraw;
2CorbaeB Yuusepcuteti, Anmarsl, Kasakcran.
E-mail: seimuratova@mail.ru

OPTAJIBIK )KOHE OHTYCTIK KABAKCTAHHBIH CAKUHAJIbI
KYPBUIBIMIAPBIH ’KOHE OJIAPABIH KEHAEHYIH 3EPTTEY

CeiitmypatoBa J.}10. — Teomnorus >xoHe MHHEPAJOTHs FHUIBIMAAPBIHBIH JOKTOpHI, Hpodeccop, Oac
FBUTBIMU KBI3METKED, TEONIOTHSUIBIK JKOHE KeH (POPMAIHACH JIA00paTopHsCHIHBIH keTekmrici, K.M. CotbaeB
aTBIH/IAFbl TEONIOTUSUIBIK FRUTBIMAADP HHCTUTYTHI

E-mail: seimuratova@mail.ru, https://orcid.org/0000-0001-8403-4635;

Baparos P.T. — PhD, ara reureimu Kbi3metkep, K.M. CorOaeB aTbIHIaFbl T€OJOTHSIIBIK FHUIBIMIAP
HWHCTHTYTHI

E-mail: refa_88@mail.ru, https://orcid.org/0000-0002-0627-1536;

CaiinameBa ®.P. — [eos0rusi )KOHE MUHEPAJIOTUS FBUIBIMIAPBIHBIH KaHAMIAThI, aFa FhUTBIMU KBI3METKED,
K.H. CorbaeB aTbIHIaFBI TEOJIOTUSUIBIK FBUIBIMIAP HHCTUTYTHI

E-mail: faridasaidasheva@mail.ru, https://orcid.org/0000-0002-5817-1158;

MampanoBa M.A. — PhD, kit reuteiMu Kpi3metkep, K.J. CorGaeB aTbIHIaFB! T€ONTOTUSUIBIK FEUIBIMIAD

HUHCTUTYTHI
E-mail: moldir m @mail.ru, https://orcid.org/0000-0002-6009-9730;
ApmamoB SI.LK. — Teornorust )oHe MHHEPAIOTHS FHUIBIMIAPBIHBIH KaHIUOATH, KayBIMAACTBIPBUIFAH

npodeccop, [Naiinaner kaz3d6anap KeHOPBIHIAPHIH TEONIOTHIIBIK TYCIpY, 131ey *oHe Oapmay» kadenpacsl, K.
TypeicoB aTbiHarbl [eonorus xxoHe MyHaii-ra3 ici HHCTUTYThI, CoTOaeB YHUBepCUTETI
E-mail: y.arshamov@satbayev.university, https://orcid.org/0000-0003-0527-6797.

AnHoramusa. Maxkanana Kazakcran PecnyOnukacet binim  xoHe  Frutbim
MUHHCTPIIrHIH«OpTansikxone OHTYCTiK Ka3akcTaHHBIH CAKMHAIBIKYPBUTBIMIAPBIHBIH
KEHJIUTIriH 3epTTey JKoHE i34ey >KYMBICTAPbIH JKYPTi3y YLIIH OlapAblH €H Ooamarsl
0ap yuackenepi anbIkTay» (2018-2020) TaKbIpbIOBIHIAFEI TPAHTTHIK XK00a OOHBIHIIA
opeiHaanran Opranslk xoHe OHTycTik Kasakcranaei 1:500000 macmraOrarsr 30
IUTAHIIETTI FAPBIIITHIK CYpPETTEpiH BH3YalAbl JEIIU(PIEYIiH HOTHXKECI KeNTipireH.
XKanagan xypacteippuiran 1:1000000 macmraOrarsl «OpTanblK >koHe OHTYCTIK
KazakcTaHHBIH cakuHa KYpBUIBIMAAPBIHBIH KapTachblH» Tajjay OJIapAblH eTe KeH
KOpiHiCiH alKbIH KepceTeni. COHbIMEH, 3epTTeNTreH aliMaKThIH MapaKTapblHa SPTYPIi
eJemMaep MeH reHe3ucTik 6783 cakuna KypbuibiMbl (KC) nemmdpnenrex.

Conrbl 40-50 >KbIIAarsl TEOJOTUSIIBIK OachUIBIMIApFa COHKeC, QJIEeMHIH opTypii
aiiMaKTapbIHBIH MBICANbIHAA Taiganel Ka3bOamapaelH KemrtereH Typiepi KC-men
LIEKTENTeHi aTan eTineai. OHipaeri kenai MuHepanganyasiH KC-ke KaTbICThI TapanyblH
tanaay Opransik xoHe OHtycrik Kazakcranma 54-70 %-man 90-100 %-ra neitinri
KeH MuHepangaHyblHbIH KC-ma nokanmzaunusutanFaHbelH kKepceTeni. Ochl i3mecTipy
KpUTepHiiiHe CYHeHEe OTBIPHIN, aBTOpJap ’kKaHa KeH OPBIHAAPBIH aHBIKTAy YILIiH Ceri3
0aceIM KeH[Ii KeH OpBIHIApbIHIA 13[ey-0aranay >KYMbICTApbIH JKYPri3yldi YChIHAIBI.
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AHHoTanus. B crarbe mpuBeACHBI pe3yNbTaThl BU3YAJIBHOTO AeUIH(ppHpOBaHUS
kocMudecknx CHUMKOB 30 mmanmeroB wmacmrada 1:500000 IlenTtpambHOTO U
IOxnoro Kaszaxcrana, BBIMOMHEHHBIX MpH paboTe Haja IpaHTOBBHIM mpoektom MOH
PK «U3ydyenne pymoHOCHOCTH KOJNBIEBEIX CTpYyKTyp llenTpambnoro m HOxxHOTO
Kazaxcrana c BbIsiBIeHHEM HauOoJee MEPCHEKTUBHBIX W3 HUX JUIS MOCTaHOBKH
MMOUCKOBBIX pador» (2018—2020 rr.). AHamU3 BHOBH COCTaBICHHON «KapThl KOMBIIEBBIX
ctpyktyp LentpansHoro u KOxnoro Kazaxcrana» macmrada 1:1000000 ogrO3HaUHO
MOKA3bIBAET WX OUYEHb INUPOKOE TNposBIeHWEe. Tak, Ha IJMCTaX MCCIEeJOBAHHOTO
peruona otaemmdpupoBano 6783 kombueBsix cTpykTyp (KC) pasnoro pasmepa
u reHesuca. CoracHO TeONOTHMUECKUM MyOnmkarusM mociaennux 40-50 jer Ha
pUMepe Pa3UYHBIX PErHMOHOB MHpa OTMEYAETCs MPUYPOUYECHHOCTh MHOTHX BHJIOB
noJie3HbIX nckonaeMbix K KC. AHanu3 pa3MerieHus pynHold MUHepalu3aluyd perioHa
otHocutensHo KC nokaseiBaert, uto B Llearpansaom u FOxxaom Kazaxcrane ot 54—70 %
10 90—100 % pymuoit muaepanu3anuu Jokammnsyercs B KC. Ha 6a3ze 3Toro mouckoBoro
KPUTEPHS aBTOPbI PEKOMEH/YIOT IIOCTAHOBKY ITOMCKOBO-OIICHOYHBIX Pa0OT Ha BOCHMH
nepBooUepeHbIX pynoHOCHBIX KC ¢ 1eNbIo BBISBICHUS HOBBIX MECTOPOXKICHHA.

KioueBble ciioBa: KOCMHYECKHE CHUMKH, ACIIH(PPUPOBAHUE, MECTOPONKICHUS
MOJIC3HBIX UCKOITAEMBIX, KOJIBIIEBBIE CTPYKTYPbI pa3HOTO FeHE3HCA, PYIOIOKIN3YIOIIHE

CTPYKTYpbI
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Introduction

Space exploration started with invention of space crafts, permitting systematic
remote sensing of the surface of the Solar system planets and their satellites, showed
their morphological and structural shape in a totally new way, revealing the widest
development on their surfaces of circular structures (CS) of different design and size,
which vary from dozens and hundreds to two-three thousands of kilometres (Bazilevsky
et al., 1983: 200; Bryukhanov et al., 1987: 184; French, 2010; Masaitis, 1979: 20; Adam
et al., 2012: 14). According to reviewed publications on circular structures, they are
encountered in different tectonic structures of the Earth, on platforms and in folded areas
(Bevan et al., 2018); Reimold, 2014; Zeylik, 1987: 37). They have different genesis,
size and morphology (Katz et al., 1980: 5; Veselova et al., 2019; Bazilevsky et al., 1983:
200; Bryukhanov et al., 1987: 184; Dietz, 1968: 21; Kenkmann, 2014; Masaitis, 1979:
20) (F1g 1 2)

Circular structures on the Circular structures on the Circular structures on the
9,
Moon’s surface Mars’s surface Mercury's surface

Fig. 1. Circular structures on surface of the solar system planets and their satellites

Noteworthy, majority of researchers involved in the study of circular structures note
their connection with deposits of various minerals (Bazilevsky et al.,1983; Laverov,
2007: 198; Katz Ya.G. 1980; Kleyner, 2010; Masaitis, 1979: 124; Smirnov, 1973: 10;
Sokolov et al., 1977: 173; Solovyov, 1978; Struzhkov et al., 2005: 320; Stuart, 2011;
Zeylik et al., 1982: 90 Zeylik et al 1987) (F1g 3). Therefore, the need in full use of

Fig. 2. The Earth circular structures: A - Arizona Meteor Crater (USA), B - Crater Lonar (India), C -
Crater Manicouagan (Canada), D - Crater Gosses Bluft (Autralia), E - TasKora Mountain area (Central
Kazakhstan)
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Fig.3: left - a satellite image of the Kondyor meteorite crater, East Siberia, platinum deposit; right - a
map of gravity anomalies of the Chicxulub crater, Yucotan Peninsula, Mexico, Campeche oil field (2/3 of
Mexico's oil production)

However, in spite of the established ore-controlling role of circular structures, this
prospecting criterion is still underutilised in geological practice. At present, the fund
of easily discoverable deposits is completely exhausted, and it poses a challenge for
prospecting geology to attract new methods. In this regard, the limited use of remote
sensing materials for geological tasks is not to be encouraged.

This was the reason to apply for a grant to fund the work on the theme "Study of
ore bearing capacity of circular structures of Central and Southern Kazakhstan with
identification of the most promising ones for prospecting".

Materials and main methods

The study of circular structures was implemented during the period of 2018-2020 in
an area reflected in 28 sheets scaled 1:500,000 (fig. 4).
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Fig. 4. The localisation chart of satellite image sheets of Central and Southern Kazakhstan
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In order to identify the intensity of occurrence of circular structures in the territory
of Central and South Kazakhstan, the interpretation of satellite images of all the chart
sheets was carried out (fig. 4) (Seitmuratova et al., 2022), resulting in compilation
of the first time 1:1,000,000 scale map of circular structures of Central and Southern
Kazakhstan (fig. 5) (Seitmuratova et al., 2022: 53). The Map indicates a huge number of
circular structures and their extremely uneven occurrence similar to those found in other
regions of the Earth (Bryukhanov et al., 1987: 184, Stuart, 2011: 5; Hergarten, 2015: 6).

There are three distinguished size groups of circular structures: the first contains
large circular structures with diameters of 30—50 and >50 km; the second, medium size
of 10-29 km; the third, small CS with diameters of 0.5 to <10 km.

Numbers of circular structures counted according to indicated dimensions are given
in Tables 1 and 2 compiled using the Map of circular structures of Central and Southern
Kazakhstan at a scale of 1:1,000,000. The conducted statistical analysis (fig. 5) shows
that small circular structures are unambiguously predominant in the studied area, as it
can be seen from Tables 1 and 2.

Fig. 5. The 1:1,000,000 scale map of circular structures of Central and Southern Kazakhstan"

267



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

TS8T| T6T| TEL| €L1| vIT| 0TT Is L91 9L| SOL| 9vT| 80I| SIT| ¥O¥| L61| TST| SDJo Anuenb jerousn
ury 8-6°0
99€T| LST| TOL| TEL| 61| 681 9¢ 44! s 69| $0T 78| T8I| 8SE€| OLI| 6£T [[ews
uny 67-8
1se|  st| 91 T 8¢ €T 11 81 Ll €] Lg SI 6T OF| 81 6| wnpay
0S< pue | uoIsuSWIP
ury  05-0¢ | A&q Kpuenb
Sel 01 vl L1 LT 8 4 L S S 4 I 4 9 6| v o8re| § d
v-| 4 v| gt v o) D q a) D- g O $109YS JO ISI'T
[BIOL| vy | €| -ep- S| T vT| b1 | b1 Vb1 T -€b-T| -€bT| T T | ThT | 16T
ueISyeze YIN0S JO AI0ILLID) AU} Ul SUOISUIWIP JUIALJIP JO SAUNIONIS JB[NIIID JO JULINDJ0 JO ANSUU] “Z J[qRL
SD Jo Aimuenb
1€6€| 081| TSE| Thl| coT| 10T| 691 Lyl 681 |£43 9¢¢ vTe (44 34! €6 [e1oudD)
uny 8-6°0
8Y¥T| SyI| €6T| v6| 611 01| 9TI L LT vTT 9LY 1L 81 41! LLT [ews
ury 67-8
44! £3 IS| S¥| 8SL| 68| Lt 99 69 L6 8¢ 4 0¢ 6T 1| wnipapy
05<
pue uny | uolsUAWIP
0$-0¢ | £q Lyuenb
€9 4 8 € S| o1 9 L € 0 z 8 4 z I ogre| A
v g v-| O 4| g v $109Ys JO ISI'T
8)OL | -€b=T| -Th-T| Th-T| €N | SN | €b-IN| -Sb-IN| D-T-IN | G-T-IN | G-Th-IN | V-2-IN | 8-€-N | D-TH-N | g-TN

ugjsypezey] [eNUd) JO AI0JLLIS) U} Ul SUOISUSWIIP JUSISHIP JO SAINJONIS JB[NOIIO JO IUILINII0 JO AJISUNU] “| 9Bl

268



ISSN 2224-5278 3.2023

A total of 6,783 circular structures were identified on sheets of Central and Southern
Kazakhstan. The figure can be considered quite reliable as we compare it with more
than 5,000 circular structures shown in the 1982 "Cosmogeological map of the USSR"
of scale 1:2,500,000 (Cosmogeological map, 1984), which does not permit viewing the
class of small circular structures, most widespread in the region.

Further, the "Map of the circular Structures of Central and Southern Kazakhstan"
shows a highly uneven manifestation of circular structures in the region.

Thus, in Central Kazakhstan their greatest number of 536 CS was identified on the
sheet M-42-B, in the territory more than 60 % of which is covered with loose sediments.
Accordingly, it is very difficult to speak about the nature of the CS. Less but sufficiently
large amount of CS is registered on sheets M-42-A (324 CS), M-42-B (321 CS), L-42-B
(352 CS) (Table 1). All listed sheets show extensive fields of outcrops of Devonian
volcanogenic and plutonogenic formations of Devonian (Central Kazakhstan) volcano-
plutonic belt (VPB) which in many respects explains great number of CS. Also striking
is the high number of CS on the sheets M-43-B and -G (201 and 202 CS), the most area
of which contains volcanogenic and intrusive formations of the Carboniferous-Permian
intracontinental Balkhash-Ili VPB. This geological factor allows referring most of them
to endogenous CS.

The large number of circular structures in the different-age VPBs can be explained
by a single mechanism of volcanic structure formation. The extensive development of
shallow (0.5-5 km) CS within them is determined by endogenous domes and parasitic
vents, which correspond in composition to the strata of acid, intermediate or basic
volcanics. They are often surrounded by arched semicircular and circular-shaped faults
because they are "squeezed out" along fractures through overlapping strata. All other
sheets also show a predominance of shallow structures. Circular structures include
medium- and small-size structures, which overlap to form a complex surface pattern.
Small structures on the sheets are always distributed unevenly, and are gathered in
clusters in different parts of the sheets. They are often confined to circular fractures of
larger CSs, as well as grouped within them, overlapping each other. In the background of
medium-sized CS, the distribution of linear structures is clearly visible, rather they create
a surface pattern. In general, more large and medium-sized structures are conspicuous,
although their number is much less than that of small ones. Very often CSs in diameter
of 70 km and more are systems of magmatic structures (Kyzyltas, Kargaly, Kyzylrai and
others), which developed in the superstructure zone outlined by this circular fracture. The
other big CSs fix intrusive domes or simple circular structures. There are also extended
lineaments stringing the CSs. Not all of the CSs are clearly expressed, often only their
fragments can be fixed or overlapping of one structure with another, which affects their
counting. The most massive CS are encountered at conjunction of the Devonian and
Late Paleozoic structural-formation zones of the Balkhash-Ili VPB. Noteworthy is
the fact that a uniform distribution of CSs of different diameters while being formed
under sharply different geological situations. This is particularly prominent in the sheet
L-42-A.

The CS occurrence intensity analysis shows that, according to the genesis,
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undoubtedly, magmatic CS are dominant in the CK territory (Zeylik, 1987: 37; Laverov,
2007: 198). Apart from endogenous, there are 34 proven and supposed impact CSs in the
territory. These are meteorite craters: Shunak, Kumdykol, Intaly, BayanAul, Karkaraly,
Kent, Ejebai, BesShoky South and the verified Ishim (Teniz) astroblem described earlier
by B.S. Zeilik (Zeylik, 1987: 37), which was later included into the "Catalogue of
impact structures” by A.V. Mikheevskaya. (Mikheeva, http://labmpg.sscc.ru/Impact/). A
their detailed study of a number of CSs can transfer them to another group of genotypes
(Baynazar, Big Konyrat, oth.). With such huge number of CSs identified in the CK, it
is impossible to solve the ranking task within a single project. This area of research
remains promising for the coming years.

The CS occurrences in South Kazakhstan, according to Table 2, is also highly intense:
2,852 CSs have been delineated in the sheets. In general, the intensity of occurrence of
CS in the territory of Southern Kazakhstan reveals approximately the same distribution
pattern as in Central Kazakhstan. Thus, large circular structures also include medium-
and small-sized CSs. Small-sized CSs are often grouped into separate areas. A large
number of faults of different direction and extent, arched and radial, crossing the CSs
are observed. Very often, the circular structures overlap each other. Quite often CSs
are localised along large linear faults. In the whole, not all CSs, identified in the SK,
are ranked according to their genesis. The two astroblems, Zhezkazgan and Arganaty,
(Zeylik, 1987: 37) are attributed to cosmogenic CS in the SK. The major part of the
Zhongar Alatau CSs is attributed to magmatic ones. Whereas, the CS of the western
sheets L-41-G, L-42-B, K-42-A,B of South Kazakhstan, poorly studied, are not ranked
genetically.

The statistical analysis of the CS dimensions intensity in CK and SK showed an
undoubted dominance of cosmogenic and endogenic CS.

Identification of ore bearing capacity of CS in the Central and Southern Kazakhstan
is one of the primary study tasks of a practical significance for prospecting. The role
of CS in localization of many types of minerals (fig. 3) is highlighted in publications
in various case studies in the world (Laverov, 2007: 18; Smirnov, 1973: 10; Solovyov,
1978: 111; Struzhkov et al., 2005: 320; Zeylik et al, 1982; Neville et al., 2014).

In accordance with the fluid dynamic concept of mineral deposit formation put
forward by B.A. Sokolov and V.I. Starostin (Sokolov et al., 1977: 49), it is obvious that
structural control in the spatial distribution of various mineral deposits associated with
fluid dynamic processes is exercised by permeability zones formed by endogenous or
cosmogenic processes (Laverov, 2007: 198; Smirnov, 1973: 10; Sokolov et al, 1977:
49).

The studies in this direction revealed typical positions of structural element
relationship, whereby arise the most favourable conditions for localization of a
mineralization. Thus, according to V.V. Solovyov (Solovyov, 1978: 111), deposits can
be confined to the outer or peripheral CS contours; be located behind the CS contours in
areas of CS intersection with crossing or associated faults of different ranks and sizes; in
areas of interference (thickening) of different size CSs and of different genesis; in apical
parts of plutons reflected as CS (fig. 6).
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1 - regional faults; 2 - circular faults of volcano-plutonic structures (0), their outer and inner zones
(b); 3 - local faults; 4 - feathering faults; 5 - central-type granite plutons; 6 - areas favourable for mineral
deposits; 7 - inducing circular structures: a - local structures, b - blind intrusions, ¢ - necks, subvolcanic
intrusions, d - apical protrusions of ledges, bosses

Fig.6. Models of structural-tectonic control of mineralisation in volcanogenic belts of Central
Kazakhstan (Skublova, 1979)

In the above cases, the list of which can be extended further, the determining factor
is a degree of permeability of the Earth's crust, due to its fragmentation. Considering
only one of the listed conditions, namely, the possibility of crossing the CS in the zone
of their interference with lineaments, V.V. Solovyov has recommended a number of
promising areas in the territory of the former CIS countries (Solovyov, 1978: 111). In
opinion of many researchers, modern metallogenic studies, especially of continental
VPBs, are impossible without a detailed analysis of CS.

The CS study became particularly important in predicting and searching for
epithermal mineralization associated with volcano-tectonic structures (VTS) in VPB.
Deposits of Au, Ag, Sn, Cu, W and other metals are known in volcanic belts. In search
of these deposits, CS are especially crucial for fixing the position of central volcanoes
(fig. 7, 8) and underlying peripheral magmatic sources, location of arc and radial faults.

Results

Proceeding from the above, there was a task to analyse the ore-bearing capacity of
CS of the region in question. For this purpose, the first 1:1,000,000 "Map of circular
structures of Central and Southern Kazakhstan" (fig. 5) was juxtaposed against a
number of metallogenic profile materials, namely: the 1:1,000,000 map of minerals of
Kazakhstan (Uzhkenov, Nikitchenko, 2003), the 1:500,000 Prognostic and metallogenic
map of the Kazakh SSR in the Central-Kazakhstan series (Dumler et al., 1986), the
1:500,000 map of gold-bearing capacity of the Zhongar-Balkhash folding system
(Seitmuratova, Zhukov, 1995), the 1:1,500,000 copper-bearing capacity map of the RK
territory (Tyugai, et al, 1999), the Catalogues of occurrences, and mineralisation points
in GDP-50 and GDP-200 reports. The maps were georeferenced (ArgGIS), and ore
loadings were removed to the attributed tables.

271



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

The Dukat ore district
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The Karamken ore district

Fig.7. Confinement of gold-silver epithermal occurrences to circular and oval structures of the
Okhotsk-Chukotka VPB (Struzhkov et al., 2005: 320).

Fig.8. The chart of confinement of epithermal copper-porphyry and gold-silver occurrences to circular
magmatic structures of NW sector of ZhBFS (Central Kazakhstan) (Seitmuratova, Zhukov, 1977).
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Further, the ore bearing capacity data were consolidated into a single ArcGIS
Database with categorisation of mineralisation types and scale (large, medium, small
deposits, ore occurrences and mineralisation points). Reliable base material on ore
bearing capacity of the studied area made it possible to compile very informative tables
of ore bearing capacity of Central and South Kazakhstan (Tables 3,4), which show the
intensity of manifestation of ore mineralization in structural-formation zones of Central
and South Kazakhstan and its quantity in spatial relationship with CSs.

Table 3. Intensity of occurrence of ore mineralisation in structural-formation zones of Central
Kazakhstan and its quantity in spatial connection with circular structures

Title of SFZ Quantity |Huge/ large | Medium | Small Mineralisation | General quantity
of CSs deposits deposits | deposits points and ore | of
occurrences manifestations
and CS-
associated
manifestations
Marjevskaya 51 3Cu,U,Pb |nodata 3 2 Cu/
V2 66 6U 8-7U,1A1 |2Cu 10 80 %
Kalmakkul
V3 56 1 Al 1 Fe 6-3 Fe, 1 Au, |no data 8 4
ZharKainAgash 2U
IV 4 Kokchetau | 76 8 2 8 No data 18 11\61 %
IV 5 Stepniak |71 |2U 1 Au 18-8 Au, 3 |24-12Al, 5Au, |45 40\88 %
Fe, 6U, 1 Al | 1Cu, 6 Fe
IV 5/1 Shatsk |14 |2 U 1Zr 2-1Au, 1U |no data 5 3\60 %
subzone
V6 54 |20 3Au 10-2Au, 15-7Cu, 8Au |30 26\86 %
YeshkiOlmes 1Cu, 7U
IV 7 Selety 54 |1Au 10 - 2Al1, 4Au, |13-4Al, 42-12Al, 66 52\78 %
2Cu, 2Sb 8Au, 1Cu 22Au, 7Cu,
1Fe
IV 8/1 Agdym |35 1 Fe 4-2Fe, 1U, |15-1Ti,Zr, 20 945 %
1Au 2Al, 2Fe, 3Au,
2Pt, 1PbZn,
4 Cu
1V 8/2 8 1Fe 10 - 6Cu, 1Mo, | 11 6\54 %
Yerementau IW, 2au
IV9/1 North 33 |1Cu 1Au 1Cu 37-17Cu, 40 35\87.5%
Karaganda 8Au, 7Pb,Zn,
1Fe,Mn, 4 Al
1V9/2 Central |18 1Cu 2Cu 14-9Cu, 17 10\58 %
Karaganda 1Ba, 1Al,
1Fe, IMn,Zn
1Zn,Mn
IV 10 Spassk |31 2/1Cu, 1Au 2/ 1Cu, 1Au|109-97Cu, 113 |87\76 %
4Ba,Pb,Zn,
1Mn,Pb,Zn,
4Au, 3Al
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IV 11/2 East 81 1Au 5-3Au, 1Cu, | 44Pb,Zn,Ba, 127 107\84
Sarysu-Teniz 1Sn 28 Au, 18
Mo, W,Bi,Sn,
13 Al, 13
Fe,Mn, 5 Cu
IV 11/1 West 51 |[2Al 3/2Al1, 1Mn 1Cu 39-6Au, 47 42\89 %
Sarysu-Teniz 17Pb,Zn,Ba,
2W,Mo,
11Fe,Mn, 2Cu,
1Al
vV 11/3 15 |4-3Ba, 6-3Ba,Pb,Zn, 3 | 7-3Fe,Mn, 4 | 29-19Fe,Mn, |46 26\56 %
Zhailma Pb,Zn 1 Fe,Mn Ba,Pb,Zn 10Ba,Pb,Zn
Fe,Mn
IV 12 Atasu 17 |1Pb,Zn,Ba 4-3Pb, 46-5Ni,Co, 51 42\82 %
Zn,Ba, 11Mn,Fe,
1Mn,Fe 18Au, 6Pb,Zn,
6W,Mo
IV 20 Near- 38 |3 W,Mo, 6/2Pb,Zn, |11Au,8Cu,36P |133 103\77 %
Atasu Bi,Sn 30, ICu b,Zn,Ba,7Ni,C
0,7Fe,Mn,54W
,Mo,Bi,Sn
IV 13 Ulutau- |78 |2 Tr-It 2/ 1Pb,Zn, 1Fe |15/10Fe, 99-3AL6W,B |118 102\86 %
Karsakbai 1Al 4Au, 1,Mo,13Au,27
4Cu Cu,22Fe,Mn,1
5Pb,Zn,Ba,13
Ni,Co
v 31 22 |1Cu 4Cu 9-7Cu, 2 21-13Cu, 8 35 28\80 %
Zhezkazgan Mn Fe,Mn
IV 22 Mointy |55 2Cu 4-1FeMn, |61 -11Au,7W |67 47\68 %
3W,Mo, ,Mo,Be,19Pb
Sn,Bi ,Zn,5Fe,Mn, 1
9Cu
IV 21 Bullatau- | 41 3-1Sn, 1Au, 9-5W,Mo, |42/ 13Au, 55 46\83 %
Buruntau 1Pb,Zn 2Pb,Zn,Sn, |5Ni,Co,
2Au 1Cr, 2Ti,Zr,
12Pb,Zn,
9W,Mo,Sn
1V 19 Zhalair- |6 1Au 7-5Au, 1Pb,Zn, | 11-7Au, 8 -1Cu, 2Au, |28 18\64 %
Naiman 1Fe,Ti 1Cu, 3U 4Ni,Co, 1Cr
IV 17 Shu 13 2—-1Sn, 1Fe 5/3U,2Au | 11-4Fe, 4Au, |18 13\72 %
1V,Mo, 1Sn,
1Pb,Zn
V 1 Bozshakol |26 |1Cu 1Au 4/3Au, 1Al | 20/2Co,Ni, 26 17\65 %
5Al, 2Ti,Zr,
6Cu, 5 Au
V 2 Kendykty |29 2/1Cu, 1Au | 88-7Au, 90 76\84 %
74Cu,1 Mo, W,
4Ni,Co,
2Pb,Zn
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V 3 MaiKain 52 |2-INi,Co, [4-3Au, 1Cu 8-3Ni,Co, 128-57Cu, 141 123\87 %
1Mo, W 5Au 20N1i,Co,
38Au, 2Fe,
3Al, 7Zn,Pb,
1Bi
V 4 Ekibaztuz- |63 1Au 3-1Au, 149-111Cu, 153 145\95 %
Shiderty 1Pb,Zn, 1Fe | 19Au,
8Pb,Zn,Ba,
4W,Mo,Be,
6Fe, INi
V 9 Near- 20 1Au 2Cu 46-5Au, 27Cu, | 49 35\72 %
Chingiz 4Fe, INDb,TR,
6Pb,Zn,
INi,Co, 2Hg
II 1 Karasor- 29 1Cu 1Cu 66-55Cu, 2Au, | 68 57\84 %
Nura 8Pb,Zn, 1Fe
II 2 Sarysu 39 3Au 25-12Au, 8Cu, 28 19\68 %
2Mn,Fe, 2Pb,Zn, 1Mo
II 3 Tekturmas |5 2-1Au, 1Cu | 8-2Fe,Mn, 2Cr, 2Au, |10 4\40 %
2Ni,Co
IT 4 Uspen 82 |3 WMo |2-1W,Mo, |8-3Cu, 154-29Au,43Cu,38W | 167 | 140\84%
1Pb,Zn 2Fe,Mn, ,Mo,Be,Sn,30Pb,Zn,1
2W,Mo, 1U | OFe,Mn,2Cr,2Ni,co
II 5 Zhaman- 47 |5-1Cu, |3-1Cu, 7-3Pb,Zn, 140-62Au,33Cu,28 155 [141\91%
Sarysu 3W, Mo |2W,Mo 2W,Mo, 1Cu, | W,Mo,2Fe,Mn,13Pb,
1Au Zn,2Al
II 6 Aktau- 60 |[1Cu 5-2Pb, 15-1Cu, 184—65Pb,Zn, 49Au, |205 183\90%
Tasaral- Zn,Ba, 1Cu, | 6Pb,Zn, 30Cu, 27W,Mo,
KyzylEspe 2Mo,W 2Fe,Mn, 7Fe,Mn, 6Al
4Mo, W,2Au
1T 9 South 40 2-1Pb,Zn, |1Au 65-17Au,10Cu,4WM | 68 61\90 %
Tokrau 1Mo 0,16Al1,10Pb,Zn,8Fe
1T 8 West 77 1W,Mo 9-4Au, 3Pb, |182-70Au, 29Cu, 192 | 180\94
Tokrau Zn,1Cu, 23W,Mo, 38Pb,Zn %
1Mo, W 22A1
II 10 Zhantau |24 1Cu 1Pb,Zn 39-14Au, 10Cu, 41 33\80 %
8Pb,Zn, TMo,W
IT 11 East 50 |2-1Pb, |6-4Cu, 8-2Cu, 116-24Au,19Cu,13W, | 132 | 121\92
Tokrau Ba, 1Al | 1Pb,Zn, 4Pb,Zn, 1Bi, |Mo,4Fe,9Nb,TR,24Pb %
1Fe 1Fe ,Zn,23A1
1112 79 2 Au 2/1Au, 1Fe 116-54Au, 41Cu, 120 | 92\77 %
KotanEmel- 3Fe, 9Pb,Zn, 2W,Mo,
KalmakEmel 7TAl
1T 13/1 West 11 1Cu 11-9Au, 2Cu 12 10\83 %
Bakanas
IT 13/2 Bakanas | 54 5-3Cu, 4Au | 75-62Cu, 12Au, 1Pb |84 71\85 %
11 14/1 Tasty 26 |2Cu 2Cu 11 Au, 13Cu 26 17\65 %
IT 14/2 Kosak |20 1W,Mo 17-10Au, 5Cu, 1Fe, |18 15\83 %
1Pb,Zn
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11 14/3 47 |1Cu 5-2Cu, 2-1Cu, IMo |60-12Au, 67 62\92 %
KotyrAsan 3Mo,W 2Fe,3Pb,Zn, 18Al,
19Cu,6 W,Mo

IT 15 North 28 3Au 2Au, 1Cu 20—17Au,1W,Mo, 25 19\76 %
Balkhash 2Fe,Ti
17 5¢ 4Au,4Ni,Co,2Fe,Ti 10 N70 %
Itmurundy-
Kazyk-
Tulkulam
11 16 Sayak 35 4-1Mo,W, |5-4Cu, 1Au [42-20Au, 11Cu, 51 43\84 %

2Cu, 1Au 7TFe,Ti, 4Au

The Table 3 show highly uneven distribution of ore mineralisation in the study area.

The generalized data on ore content of SFZ of Central Kazakhstan (Table 3) once
again showed the polymetallic nature of mineralization in the most part of the study
area. Only three zones are marked as having 1-3 types of mineralization: three Cu-U-
Pb small deposits in Marievka SFZ, 9 Au and 3 Cu small deposits and ore occurrences
in West Bakanas, and 17 Cu and 11 Au in Tasty. In all other SFZs, the mineralisation
is more diverse, ranging from 3 to 7-9 types. The greatest number of mineralization
types is observed in the Akdym SFZ: 8Cu, 5Fe; 4Au; 4Cu; 2Al; 2Pt; 1Ti-Zr;1U;1Pb-
7W; NearAtasu (7): 57W, Mo, Bi, Sn; 38Pb, Zn; 11Au; 9Cu; 7Fe, Mn; 7Ni, Co; 3U;
Karsakbai (9): 32Cu; 22Fe, Mn; 17Fu; 11Fe; 13Ni, Co; 15Pb, Zn, Da; 6W, Bi, Mo; 2TR,
It; 3Al; MaiKain (7): 55Cu; 26 Ni, Co; 41Au; 4Pb, Zn; 3Al; 2Fe; 1W, Mo; NearChingiz
(7): 29Cu; 6Au; 6Pb, Zn; 2Hg; 1Ni, Co; 4 Fe; 1Nb, TR; Uspen (7): 46Cu; 44W, Mo;
31Pb, Zn; 29Au; 10Fe, Mn; 2Ni, Co; 2Cr; East-Tokrau (7): 30Pb, Zn; 25Cu; 24Au;
23Al; 13W, Mo; 9Nb, Ta; 6Fe.

In general, the metallogenic specialization of the SFZ of Central Kazakhstan is
polymetallic. If to focus only on the dominant type of mineralization, most of the SFZ
of Central Kazakhstan have copper, copper-gold or gold specialization.

The SFZs of the northwestern part of the region sharply differ from other SFZs
of the region. These are the KalmakKol SFZ with its specialization in uranium with
single occurrences of copper; the ZharKainAgash SFZ with iron ore; the Kokshetau
SFZ with uranium-gold ore; the Stepniak SFZ with gold ore and single occurrences of
iron, copper and aluminum; the uranium-bearing Shatsk subzone; the YeskiOlmes SFZ
with gold ore and uranium (9) and copper (8) occurrences; the Selety SFZ with gold ore
and noticeable occurrences of copper (10) and aluminium (18).

The Table 3 also shows that, with the exception of Marjevskaya, KalmakKol, Central
Karaganda and Zhezkazgan SFZs, all other 44 have gold ore occurrences. Interestingly,
despite of wide manifestation of gold mineralization, there are few known large
gold deposits in Central Kazakhstan: Vasilkovskoye stockwork gold-quartz-sulphide
geological-industrial type (GIT), Bestobe and Akbakai quartz-vein GITs. In traditional
gold mining SFZs of Stepniak, EshkiOlmes, Selety, several medium-range gold deposits
are known (Zholymbet, Aksu, Kvartsite hills, oth.), about 20 small deposits of artisanal
level and dozens of occurrences and mineralization points are revealed. The main stage
determining their high gold-bearing capacity in the above SFZs is the island-arc stage,
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which is in full conformity with the ore-bearing capacity of modern ensialic island
arcs. These SFZs are noted to have their gold-ore occurrences closely connected with
the copper ones. A wide occurrence of CSs in these SFZs allows us to evaluate them as
promising in detecting copper-porphyry deposits with gold and epithermal gold-silver
deposits proper.

As aresult of the data generalization on ore content in Central Kazakhstan SFZ (table
3), another very important aspect of metallogeny of the region was marked: a distinct
copper specialization of the following SFZs: Yerementau — 6Cu from 11 occurrences;
North Karaganda - 19Cu from 40; Central-Karaganda — 12Cu from 17; Spassk - 99Cu
from 113; Ulutau-Karsakbai — 32Cu from 118; Zhezkazgan — 25Cu from 118; Mointy —
21Cu from 67; Kendykty — 75Cu from 90; MaiKain — 55Cu of 141; Ekibastuz-Shiderty
— 111Cu of 153; NearChyngyz — 2Cu of 49; Karasor-Nuran — 57Cu of 68; Uspen —46Cu
of 167; East Bakanas — 65Cu of 82; Tasty subzone — 17Cu of 28; KotyrAsan — 23Cu of
68; Sayak — 17Cu of 51. In this list of SFZs with domination of copper mineralization
and manifestation of various geodynamic settings, we should focus on identification of
copper deposits of different GIT. The noted diversity of geodynamic settings in SFZ
with copper specialization allows predicting GIT deposits of cuprous sandstones in
Karsakbai, Zhezkazgan and Karasor-Nuria SFZs. The SFZ with ensimatic island arcs
- Marievskaya, Yerementau, Bozshakol, MaiKain, Kendykty, Ekibastuz-Shiderty - can
promise discovery of new copper-porphyry with gold and copper-chalcopyrite deposits.

Table 4 "Intensity of ore mineralization occurrence in structural-formation zones of
South Kazakhstan and its quantity in spatial relationship with circular structures" was
compiled to solve the problem of spatial relationship with CSs of ore mineralization in
the South Kazakhstan SFZ.

Table 4. Intensity of occurrence of ore mineralisation in structural-formation zones of South
Kazakhstan and its quantity in spatial relationship with CSs

Title of SFZ | Quantity | Huge/large | Medium | Small Points of | Total Quantity
of CSs | deposits deposits | deposits miner- quantity | of minera-
alisation of lisations
and ore manifes- | in spatial
occurrence |tations | connection to
CSs
IV 15 Great | 126 7/3V(Mo), |6—1Fe, 36-19Au, No data 49 38/72 %
Karatau 2Pb,Zn, 2U | 1Au, 3V(Mo,W),
3Pb,Zn, |I1Fe, 13Pb,Zn
1Cu
IV 16 Small |53 1Mo,1Pb,Zn |No data 2 2/100 %
Karatau
IV 30 22 4-2Pb,Zn, No data 4 2/50%
Karzhantau- 1Hg(Mo),
Ugam 1Fe
v 29 24 1Au 8-6Au, 1Cu, [No data 9 5/555%
Kyrgyz 1Pb,Zn

277



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

Table 4 continue

SyrDarya ~320 |5-1NGC, |4-INGC, |9-2HN, 1U, |No data 18 13/72.2%
Depression 4U 3U 1Fe, 5Al1
Shu-Sarysu ~270 |3U 7-4U, 12-5G, No data |22 17778 %
depression 1GC, 2Cu |2W,Mo, 1Sn,
3U, 1Pb,Zn
IV 17/1Near-Shu 45 1Cu 1Pb,Zn 3-1Cu, 1Au, |3-2Pb,Zn, |8 5/62.5%
subzone 1U 1Cu
IV 23 Zheltau 56 3-2Pb,Zn, |14 - 7Au, 4U, |No data 17 13/76.5%
1U 3Mo,W
IV 19/1 Sarytum 21 2-1Mo(U), Nodata |2 2/100 %
subzone 1Au
Ili depression 87 6—4Cu, 7-3Au, 2U, No data 13 11/84.6 %
2U(Re) 1Cu
IV 18 Kendyktas 62 6—2Cu, 15-7Au, 4Cu, |Nodata |21 14/ 66.6 %
3Au, 4Pb,Zn
1U(Mo)
1V 24 Trans-1li 31 3-1W,Mo, No data 3 2/66.6 %
2Pb,Zn
IV 25 Kastek 25 2Au, 2P,Zn No data |4 4
IV 25 /1 Boguty 11 1W(Mo) 4-1W, 1Pb,Zn, | No data |5 57100 %
subzone 2Au
IV 26 Shili-Kemin |22 1Au No data 1 0
IV 26 / 1 North 48 4-2Au, 1W, No data |4 4/100 %
Kemin subzone 1Pb,Zn
IV 27/1 North 23 1U(Mo) 1Au No data |2 0
Ketpen
IV 27/2 South 30 4Au No data |4 2/50%
Ketpen
IV 28 Teriskey 31 3Sn Nodata |3 3/100 %
1231 ~150 1Au 17-11Au, 26Au 44 34/77.2 %
3Pb,Zn, 1Cu,
2Al
IT 14/4 AltynEmel |68 1Cu 2Pb,Zn 7-4Pb,Zn,3Au | 6Au 16 13/81.2%
I1 22 Tekeli 43 1Pb,Zn 1Pb,Zn 6-3Pb,Zn, 1Au 9 6/66.6%
2Au, 1U
11 21 Borataly 57 2W,Mo 2 1/50%
1T 20 Central- 114 1Sn,W 9-1Cu, 7Au, |24 34 26/76.5%
Zhongar 1Hg,Sn
1I 19 Sarkand 91 1w 3Au 4 4/100 %
1I 18 Tastau (North |84 2Au 17Au 19 15/78.9 %
Jongar)

The Table 4 reveals many distinctive features of ore-bearing capacity of the South
Kazakhstan SFZ differing it from the Central Kazakhstan SFZ in terms of intensity of
occurrence of ore mineralization, metallogenic specialization of SFZ, and the number
of identified CSs.

The Table 4 shows that in most part of the SFZ between 60 % and 100% of the ore
mineralisation occurrences are spatially related to CS. In Small Karatau, Karzhantau-
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Ugam, Kirgiz, Shilik-Ketpen, North-Ketpen, South-Ketpen and Borataly SFZs only
about 50 % of ore mineralisation is associated with CS. In the Terskei SFZ, none of the
9 ore occurrences is confined to CS.

The ore content of the South Kazakhstan SFZ differs from the Central Kazakhstan
SFZ not only quantitatively. Polymetallic mineralization, predominant in this area, is
undoubtedly dominant in Great Karatau (77), Karzhantai-Ugam (12), Sarytum (15),
Tekeli (5) SFZ. In the structural-formational zones of Trans-Ili, Kastek, North Ketpen,
Ili and AltynEmel, polymetallic mineralization is closely associated with copper, rare-
metal (V, Mo, W) and gold mineralization. The last association occurs mainly in the
southeast of South Kazakhstan, within the Zhongar-Balkhash folding system (ZhBFS).
It should be noted that the ZhBFS SFZ has a clear gold specialization, which is linked
to a similar specialization of SFZ of the northern segment of the ZhBFS.

The next broadly manifested type of mineralization in the SFZ of SK is copper, which
dominates in Karzhantas-Ugam (10); Kendyktas (52); North-Kemin (10) and Terskei
(4) SFZ, and in Trans-Ili (4); Near-Shu (9); Kastek (2); North Ketpen (2) and Ili (15)
SFZs, copper mineralization is associated with the dominant rare metal, polymetallic
and gold mineralizations.

This type of mineralisation is associated with polymetallic and copper mineralisation
in a number of SFZs: Great Karatau, Near-Shu subzone, Zheltau and Trans-Ili SFZs.

Like the Central Kazakhstan SFZs, the South Kazakhstan SFZs, with exception of
Borataly and Tastau (North Zhongar), are characterised by polymetallic specialisation.

The final results of the study include scientifically substantiated recommendations
for prospecting in newly identified prospective structures: prospective circular structures
Shoimbai (M-42-G), Shoptybai (M-43-XVI), Kosmurun system of circular structures,
volcano-tectonic structure Big Zhaur (L-43-G) and ore-bearing volcano-tectonic
structure Eastern Kyzyltas.

Conclusion

The factual material allowed us to characterize the ore-bearing capacity of Central
and Southern Kazakhstan and to identify 8 promising ones to recommend them for
prospecting and appraisal work. The scientific novelty of the study is determined by
the fact that on the basis of remote sensing data and previously identified characteristic
features of CSs of different genesis, the ranking of such structures in Central and Southern
Kazakhstan was carried out for the first time. The wide development of endogenous
and cosmogenic structures among CSs was proved and their ore-controlling role for a
number of geological-industrial types of mineral deposits was shown.

The practical significance of the study lies in the fact that identification of genetic
type of ore-bearing CS, given the differences in their internal structure, determines a
fundamentally different prospecting strategy.

The research was carried out with financial support of the Committee of Science of

the Ministry of Education and Science of the Republic of Kazakhstan under Contract
No. 147 of 14.03.2018.

279



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

REFERENCES

Adam A. Garde, lain McDonald, Bredan Dyck, Nynke Keulen, 2012 — Adam A. Garde, lain
McDonald, Bredan Dyck, Nynke Keulen. Searching for giant, ancient impact structures on Earth: The
Mesoarchaean Maniitsoq structure, West Greenland. Earth and Planetary Science Lettes. Pp. 197-210,
https://doi.org/10.1016/j.epsl.2012.04.026.

Bazilevsky A.T. and others., 1983 — Bazilevsky A.T. and others. Rep. ed. Academician Sadovsky M.A.
Impact craters on the Moon and planets [Udarnye kratery na Lune i planetah]. M. Science. 200 p. (in Russ.).

Bevan M. French, Robert M. McKay, Huaibao P. Liu, Derek E.G. Briggs, and Brian J. Witzke, 2018
— Bevan M. Frenchl, Robert M. McKay, Huaibao P. Liu, Derek E.G. Briggs, and Brian J. Witzke. The
Decorah structure, northeastern lowa: Geology and evidence for formation by meteorite impact. Geological
Society of America Bulletin. V. 130, Ne 11/12. Pp. 2062-2086.

Bryukhanov V.N., Bush V.A., Glukhovsky M.Z. and other, 1987 — Bryukhanov V.N., Bush V.A.,
Glukhovsky M.Z. and other. Ring structures of the Earth's continents. M. 184 p.

Cosmogeological map of the USSR scale 1:2 500 000. (1984) Ed. E.A. Kozlovsky M. Mingeo USSR.

Dietz R.S., 1968 — Dietz R.S. Astroblems: Ancient structures on Earth formed by meteor impacts.
Explosive craters on Earth and planets. M. 20. Pp. 153—173.

French B.M., Koeberl C., 2010 — French B.M., Koeberl C. The convincing identification of terrestrial
meteorite impact structures: What works, what doesn't, and why. Earth-Science Reviews 98. Pp. 123-170.

Hergarten S., Kenkmann T., 2015 — Hergarten S., Kenkmann T. The number of impact craters on
Earth: Any room for further discoveries? Earth and Planetary Science Letters, 425. Pp. 187-192, https://
doi.org/10.1016/j.epsl.2015.06.009

Katz Ya.G. Avdeev V.L. Belov V.P., 1980 — Katz Ya.G. Avdeev V.L. Belov V.P. On the classification of
the ring structures of the Earth [O klassifikacii kol'cevyh struktur Zemli. Kosmogennye kol'cevye struktury
Zemli]. Cosmogenic ring structures of the Earth. M. MOIP. 4. Pp. 22-26. (in Russ.)

Kenkmann T., Poelchau M.H., Wulf G., 2014 — Kenkmann T, Poelchau M.H., Wulf G. Structural
geology of impact craters. Journal of Structural Geology 62. Pp. 156—182.

Kleyner Yu.M., Levintov M.Ye., Khasin R.A., 2010 — Kleyner Yu.M., Levintov M.Ye., Khasin R.A.
Role of ring structures in morphostructure of Hentiy and their metallogenic significance/ International
Geology Review. Pp. 655-658p

Laverov N.P. (2007) — Laverov N.P. Environmental and climate change [Izmenenie okruzhayushchej
sredy i klimata]. Program Nel6 of the Presidium of the Russian Academy of Sciences. Moscow. IGEM
RAS. 198 p. (in Russ.) ISBN 978-5-88918-034-0p

Masaitis V.L., 1979 — Masaitis V.L. The main features of the geology of astroblems of the USSR
[Osnovnye cherty geologii astroblem SSSR]. Meteoritic structures on the surface of planets. Collection of
reports. M. Science. 19. Pp. 173—192 (in Russ.).

Mikheeva A.V. — Catalog of impact structures. Electronic version at http://labmpg.sscc.ru/Impact/

Neville A.S., Cook D.J., Afifi A.M., Stewart S.A., 2014 — Neville A.S., Cook D.J., Afifi A.M., Stewart
S.4. Five buried crater structures imaged on reflection seismic data in Saudi Arabia. GeoArabia 19. Pp.
17-44.

Reimold W.U., and Koeberl C., 2014) — Reimold W.U., and Koeber! C. Impact structures in Africa: A
review: Journal of African Earth Sciences, v. 93. Pp. 57-175.

Seitmuratova E.Yu., Baratov R.T., Saidasheva F.F., Goryaeva V.S., Mashrapova M.A., Arshamov Ya.K.,
2022 — Seitmuratova E.Yu., Baratov R.T., Saidasheva F F., Goryaeva V.S., Mashrapova M.A., Arshamov
Ya.K. Patterns of manifestation of ring structures of Kazakhstan and their ore content [Zakonomernosti
proyavleniya kol'cevyh struktur Kazahstana i ih rudonosnost'] Geology and bowels of the earth. Pp. 50-64
(in Russ.).

Smirnov V.I., 1973 — Smirnov V.I. Meteoritic hypothesis of the origin of Sudbury [Meteoritnaya
gipoteza proiskhozhdeniya Sadberi]. Geology of ore deposits. V. 15 Ne 2. 8. Pp. 3—12. (in Russ.).

Sokolov V.A., Starostin V.I., 1977 — Sokolov V.A., Starostin V.I. Fluid-dynamic concept of formation
of mineral deposits (hydrocarbons, metallic and non-metallic) [Flyuidodinamicheskaya koncepciya
obrazovaniya mestorozhdenij poleznyh iskopaemyh (uglevodorody, metallicheskie i nemetallicheskie)].
Smirnovsky collection-97. Fund them. Academician V.I. Smirnova. M. 48. Pp. 99-147 (in Russ.).

280


https://doi.org/10.1016/j.epsl.2012.04.026
https://doi.org/10.1016/j.epsl.2015.06.009
https://doi.org/10.1016/j.epsl.2015.06.009
http://labmpg.sscc.ru/Impact/

ISSN 2224-5278 3.2023

Solovyov V.V., 1978 — Solovyov V.V. Structures of the central type of the territory of the USSR
according to the data of geological and morphological analysis [Struktury central'nogo tipa territorii SSSR
po dannym geologo-morfologicheskogo analiza]. L. VSEGEI. (in Russ.).

Struzhkov S.F. Konstantinov M.M., 2005 — Struzhkov S.F. Konstantinov M.M. Metallogeny of gold and
silver in the Okhotsk-Chukotka volcanogenic belt [Metallogeniya zolota i serebra Ohotsko-Chukotskogo
vulkanogennogo poyasa]. M. Scientific world. 320 p. (in Russ.).

Stuart S.A., 2011 — Stuart S.A. Estimates of the abundance of yet undiscovered impact craters on
Earth: Journal of the Geological Society. T.168. Pp.1—4. https://doi.org/10.1144/0016-76492010-006.

Veselova L.K., Kasymkhanova Kh., Kozhakhmetova U., Bekseitova R., Shmarova 1., 2019 —
Veselova L.K., Kasymkhanova Kh., Kozhakhmetova U., Bekseitova R., Shmarova I. Exomorphogenesis of
Cosmogenic Ring Structures of Kazakhstan. Pp. 49—58 https://doi.org/10.2478/jlecol-2019-0004.

Zeylik B.S., 1987 — Zeylik B.S. Ring structures of Kazakhstan [Kol'cevye struktury Kazahstana].
Abstract for the degree of Doctor of Geological and Mineralogical Sciences. M. 37 p. (in Russ.).

Zeylik B.S., Seitmuratova E.Yu., 1982 — Zeylik B.S., Seitmuratova E.Yu. Ring structures of the
Northern Balkhash region and assessment of their prospects for certain types of minerals [Kol'cevye
struktury Severnogo Pribalhash'ya i ocenka ih perspektiv na otdel'nye vidy pol. Iskopaemyh]. Report on
the economic contract topic. 1979-1982 Alma-Ata (in Russ.).

281


https://doi.org/10.1144/0016-76492010-006
https://doi.org/10.2478/jlecol-2019-0004

ISSN 2224-5278 3.2023

CONTENTS

D.K. Akhmetkanov, M.Zh. Bitimbayeyv, V. Lozynskyi, K.B. Rysbekov, B.B. Amralinova
NEW VARIANTS FOR WIDE OREBODIES HIGH-CAPACITY MINING SYSTEMS
WITH CONTROLLED AND CONTINUOUS IN-LINE STOPING..........ccccceoiiiiiiiiiiiiiiiiiccccencene 6

F.A. Akhundov, M. Sarbopeeva, R. Bayamirova, A. Togasheva, A. Zholbasarova
ON THE ISSUE OF PREPARING THE WELLBORE FOR ITS FASTENING.........ccccccovviiiniiiiiiiiniicicicicae 22

A.M. Baikadamova, Y.I. Kuldeyev
GEOLOGICAL STRUCTURE OF THE ZHARKENT THERMAL GROUNDWATER DEPOSIT
BY THE EXAMPLE OF WELL 3-T....oiiiiiiiiiie ettt ettt ettt 35

A.A. Yerzhan, P.V. Boikachev, B.R. Nakisbekova, Z.D. Manbetova, P.A. Dunayev

METHOD OF SYNTHESIS OF MATCHING TELECOMMUNICATION DEVICES BASED

ON THE METHOD OF REAL FREQUENCIES FOR 5G ANTENNAS IN A DISTRIBUTED

ELEMENT BASIS. ...ttt ettt ettt b bt b e s bt et et e b et ese e bt e st ebeeteeae 47

K.S. Zaurbekov, S.A. Zaurebkov, A.V. Sladkovsky, D.Y. Balgayev
HYDRODYNAMIC SIMULATION OF THE STEAM-ASSISTED GRAVITY DRAINAGE
METHOD FOR DIFFERENT RESERVOIR THICKNESSES USING ECLIPSE.........ccocoviiininiiiiinienenee 60

A.T. Ibrayev, D.A. Aitimova
AMETHOD FOR ACCOUNTING THE IMPACT OF ERRORS ON THE QUALITY
OF ANALYTICAL INSTRUMENTS AND OPTIMAL CONTROL SYSTEMS.....cccccciniinineereireeeenene 70

I.G. Ikramov, G.I. Issayev, N.A. Akhmetov, SH.K. Shapalov, K.T. Abdraimova
RECYCLING OF PRODUCTION WASTE AND ENVIRONMENTAL IMPACT ASSESSMENT................... 80

J.A. Ismailova, A.R. Khussainova, Luis E. Zerpa, D.N. Delikesheva, A.A. Ismailov
ANEW PREDICTIVE THERMODYNAMIC MODEL OF PARAFFIN FORMATION WITH THE
CALCULATION OF THE MATHEMATICAL ORIGIN OF THE POYNTING CORRECTION FACTOR......96

Zh.S. Kenzhetaev, K.S. Togizov, A.K. Omirgali, E.Kh. Aben, R.Zhalikyzy
INTENSIFICATION OF INHIBITOR-ASSISTED URANIUM ISL PROCESS........cccceoineiiniinnieiieeee 108

M.A. Li, T.T. Ibrayev, N.N. Balgabayev, B.S. Kali, D.A. Toleubek
SIMULATION AND OPTIMIZATION MODELING OF WATER USE MANAGEMENT
IN JRRIGATION SYSTEMS.. ..ottt ettt ettt sttt sttt bbbt ese e 119

A.S. Madibekov, L.T. Ismukhanova, A.O. Zhadi, A. Mussakulkyzy, K.M. Bolatov
RANKING THE TERRITORY OF THE ALMATY AGGLOMERATION ACCORDING
TO THE DEGREE OF POLLUTION........cocuiiiiiiiiiiiiiiiiicicieie e 130

E.K. Merekeyeva, K.A. Kozhakhmet, A.A. Seidaliyev
CHARACTERISTICS OF THE STRUCTURAL UPLIFTS OF KURGANBAI AND
BAYRAM-KYZYLADYR LOCATED WITHIN THE ZHAZGURLI DEPRESSION.........cccccccovniniiiniennne 149

R.N. Moldasheva, N.K. Shazhdekeyeva, G. Myrzagereikyzy, V.E. Makhatova, A.M. Zadagali
MATHEMATICAL FOUNDATIONS OF ALGORITHMIZATION OF WATER POLLUTION
MODELING PROCESSES.........cooiiiiiiiiiiiiicc s 164

Y.G. Neshina, A.D. Mekhtiyev, A.D. Alkina, P.A. Dunayev, Z.D. Manbetova
HARDWARE-SOFTWARE COMPLEX FOR IDENTIFICATION OF ROCK
DISPLACEMENT IN PITS ...ttt et b ettt 180



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

M.B. Nurpeisova, Z.A. Yestemesov, V.G. Lozinsky, A.A. Ashimova, S.S. Urazova
INDUSTRIAL WASTE RECYCLING — ONE OF THE KEY DIRECTIONS
OF BUSINESS DEVELOPMENT ..ottt ettt ettt et seesesse st esaese s eseeseesessasse s essensenis 193

B. Orazbayev, M. Urazgaliyeva, A. Gabdulova, Zh. Moldasheva, Zh. Amanbayeva
METHODS OF MULTI-CRITERIA SELECTION IN PETROLEUM GEOLOGY UNDER
CONDITIONS OF FUZZY INITIAL DATA......c.ccooiieiieieeeeteeeteee ettt 206

B.R. Rakishev, A.A. Orynbay, A.B. Mussakhan

AUTOMATED FORECASTING OF THE PARTICLE SIZE COMPOSITION OF BLASTED

ROCKS DURING BLASTHOLE DRILLING IN HORIZONTAL UNDERGROUND

WORKINGS. ...ttt 222

Y.Sh. Seithaziyev
GEOCHEMICAL STUDIES OF CONDENSATE, GAS AND CORE SAMPLES DERIVED
FROM GAS-CONDENSATE FIELDS IN THE MOYNKUM SAG (KAZAKHSTAN)....c.cccoeimiineininieenee 242

E.Yu. Seitmuratova, R.T. Baratov, F.F. Saidasheva, V.S. Goryaeva, M.A. Mashrapova, Ya.K. Arshamov
TO STUDY THE RING STRUCTURES OF CENTRAL AND SOUTHERN KAZAKHSTAN
AND THEIR ORE CONTENT.......ciitiiitiiiiieteetett ettt ettt ettt et b et et et et st e st eseebeebeebase b eneeneens 262

J.B. Toshov, Sh.R. Malikov, O.S. Ergashev, A.K. Sherov, A. Esirkepov
IMPROVING THE EFFICIENCY OF THE PROCESS OF DRILLING WELLS IN COMPLEX
CONDITIONS AT GEOLOGICAL PROSPECTING SITES......cctiiiiiieieieieeeesieeeeeee et 282

V.A. Tumlert, Zh.K. Kasymbekov, R.A. Dzhaisambekova, E.V. Tumlert, B Sh. Amanbayeva

INFLUENCE OF THE HYDROGEOLOGICAL MODE OF OPERATION ON THE CHARACTER
OF COLLATING OF THE FILTER AND THE FILTER ZONE OF SEASONAL WELLS...........cccccccvvvninn. 295

306



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 opopmiieHHs CTaThu JUIA MyONUKAalKMHU 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)

3aMecTUTeNh TUPEKTOp OTAeNa n3naHus HaydHbIX KypHanoB HAH PK P. JKaauxwize
Penaxropsr: M.C. Axmemosa, JI.C. Anenos
Bepctka Ha kommbrotepe I/ JKaovipanosa

TToxmucano B nmeuars 14.06.2023.
®opwmar 70x90'/,,. Bymara odcernas. [leuars — pusorpad.
20,0 .. Tupax 300. 3aka3 3.

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





