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2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases.
The inclusion of News of NAS RK. Series of geology and technical sciences in the
Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of geology and engineering sciences to our community.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamelell, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus eeonoecuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
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 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 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 CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

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

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

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

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

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

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

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

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

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
Pecrry6mmkn Kazaxcram» (T. AMatsr).
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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

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology
and technology sciences.
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Owner: RPA «National Academy of Sciences of the Republic of Kazakhstan» (Almaty).
The certificate of registration of a periodical printed publication in the Committee of information of the
Ministry of Information and Social Development of the Republic of Kazakhstan No. KZ39VPY 00025420,
issued 29.07.2020.
Thematic scope: geology, chemical technologies for oil and gas processing, petrochemistry, technologies
for extracting metals and their connections.
Periodicity: 6 times a year.
Circulation: 300 copies.
Editorial address: 28, Shevchenko str., of. 219, Almaty, 050010, tel. 272-13-19
http://www.geolog-technical.kz/index.php/en/

© National Academy of Sciences of the Republic of Kazakhstan, 2023
Address of printing house: ST «Aruna», 75, Muratbayev str, Almaty.

5




ISSN 2224-5278 1.2023

NEWS of the National Academy of Sciences of the Republic of Kazakhstan
SERIES OF GEOLOGY AND TECHNICAL SCIENCES

ISSN 2224-5278

Volume 1, Number 457 (2023), 177-188
https://doi.org/10.32014/2023.2518-170X.268

UDC 551.04
Ye.V. Ponomareva'”, M.V. Ponomareva', F.M. Issatayeva', I.V. Sukhanov’

'NPJSC «Abylkas Saginov Karaganda Technical University»;
’LLP «GEO.KZ».
E-mail: mv_ponomarevalS@mail.ru

CRITERIA OF PROSPECTING AND EVALUATION WORKS FOR
COPPER AND POLYMETALLIC ORES AT THE EAST ATABAY SITE

Abstract. At present, an urgent task is to increase the country’s mineral resource base.
Since almost the entire territory of the Republic of Kazakhstan to one degree or another
has been studied, it is advisable to carry out additional study of previously discovered
sites and ore occurrences. From the point of view of the geological structure and stages
of ore formation, the East Atabay site located in the Karaganda region is interesting
for study. A low state of knowledge of copper ore at the East Atabay site is associated
with an insufficiently complete set of geological exploration work performed earlier. In
addition, copper mineralization is not dip-detected and has very uneven thicknesses of
ore undercuts along the profiles. The above factors were the main reasons for a detailed
study of the East Atabay site. According to the results of the entire complex of work
performed, the site was recognized as economically inefficient for introduction into
development and requiring more detailed additional study. Taking into account how
much the approach has changed in the economic justification of the prospects of the
territories in the Soviet period and today, it is necessary to re-evaluate and recalculate
reserves and predicted resources within the East Atabay site. Since the first two stages
of prospecting works in this area have already been completed by the predecessors
(regional geological study of the subsoil and prospecting), it is necessary to complete
the next stage: prospecting and evaluation works. Based on the data of predecessors
and new data obtained, the database on ditches and boreholes has been developed, and
a wireframe model has been built for ore zones, bodies and lenses, and criteria for
prospecting and evaluation works for copper and polymetallic ores have been identified.

Key words: ore occurrence, wireframe model, prospecting and evaluation works,
mineralization, borehole, ditch.
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E.B. ITonomapena'", M.B. Ilonomapena', ®.M. Ucaraesa!, I.B. Cyxanos>

'KEAK «Ao0bu1Kac CarblHOB aThIHIarbl KaparaH/ibl TEXHUKAIBIK YHUBEPCHTETI»,
DKIIC «GEO.KZ».
E-mail: mv_ponomarevalS8@mail.ru

IIBIFBIC ATABAY AYMAFBIHJIAFBI MbIC JKOHE MTOJITUMETAJLI
KEHJAEPIH BAPJIAY )KOHE BAFTAJIAY )K¥MBICTAPBIHBIH
KPUTEPUAJAPBI

AnHotamus. Kasipri yakpITTa eIiMI3AIH MHUHEPAIIBIK-IIMKI3ATThIK 0a3achiH
KaJbINTACTBIPY ~Ke3eK KYTTipMeHTiH MiHgeTr Oonbinm  TaObuiamel.  Kazakcran
PecnyOnukaceIHbIH OapibIK aymMarbl op TYpJi J9pekKene 3epTTeNTeHIIKTeH, OYpbhIH
alllbIIFAaH y4yacKelep MEH KeH KOpIHICTepli KOCBIMINA 3epTTeYl JKYpri3reH >KOH.
[eonorusiblk  KYpbUIBIMBI MEH KeH Ty3lly Ke3eHIepi TYprbIchiHaH KaparaHisl
oOnbickiHAa opHanackaH LlbFeic ATabail yyackeci 3epTTey YIiH KbI3bIKTHL. [1IBIFbIC
Atabali y4ackeCiHJIerT MbIC KEHJCPIHIH HaIllap 3epTTEIrCHI aJJbIHIa OpPbIHIAIFaH
TeOJIOTUSIIBIK Oapiiay JKYMBICTap KEIICHIHIH JKETKIIIKCI3 TOJBIKThIFbIHA OaiJIaHBICTHI.
CoHnpaii-ak, MbIC MUHEpAIIJIAHYbI IOy OOWBIMEH TEpEHJIIKKE JICHiH KOHTYpIaHOai bl
YKoHE PO UIIbAep OONMBIHIAFbI KeH KECIHIUIEPIHIH 6Te O1pKEJIKI eMeC KaJIbIH/bIFbIHA HE.
XKorapeina aranra ¢akropiap Lbsireic ATabaii aliMarbH KaH-)KaKThl 3epTTEyTe 0acThl
ceben O0ybI. AJIIBIHFBIIAP OPBIHAFAH JKYMBICTAP/IBIH HOTHIKEIIEPi OJlaH opi KYMBIC
ICTey YIIIIH PKOHOMHUKAJIBIK TYPFbIIaH THIM/I eMec Jen TaHbLIabl. OChl (hakTiHI KoHE
KEHECTIK KE3CHJIET1 oHe OYTIHI TaHJIarbl ayMaKTapblH OoJamarbiH SKOHOMHKAJIBIK
HeTi3[ieyle KO3KapacThlH KaHIIAJNBIKTBl ©3TepPreHiH eckepe OTbhIpbi, MeH [lIbiFbic
Atabali aynaHbl HIETIHACTT KOpJIapbl KaliTa Oarajiay jKoHE KaiTa ecenTey KaKeT Jer
canaiiMbIH. Byt alimakTarel Oapiay )KyMbICTAPBbIHBIH alIFAIIKbI €Ki Ke3eHIH OYPBIHFBLIAD
(>xep KoWHaybIH aliMaKThIK T€OJIOTHSIIBIK 3€PTTEY KOHE 13/Iey) asKTaraHIbIKTaH, Keleci
Ke3eH — 13/iey-0aranay >KYMBICTAPbIH asKTay KaKeT. AJIbIHFbUIAPAbIH AePEKTEPi MEH
aJBIHFaH JKaHa JIepeKTep HETi3iHJe apbIKTap MEH YHFbIMalaplblH JepeKTep 0azachl
KYPBULIBI, PYyIajblK aiiMakTap, JCHEJIep MEH JMH3ajap YIIiH ChbIM KapKac YITici
CaJIBIH/IBI, MBIC XKOHE IMONMMETAIJT KEHJIEPiH i3[ley *OHE Oaranay XYMBICTapbIHBIH
KpUTEpHIAIEep] aHBIKTaJIJIBI.

Tyitinai cezaep: xeH OLTIHY, KNBINTHI YT, 13[ey-0aranay >KYMbICTapbl, KCHICHY,
YHFBIMA, apbIK.
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"HAO «KaparanJuHCKHIi TEXHUYECKHI YHUBEPCUTET UMEHH AObuTkaca CaruHoBay;
*TOO «GEO.KZ».
E-mail: mv_ponomareval8@mail.ru

KPUTEPUU NOUCKOBO-OIIEHOYHBIX PABOT HA MEJIHBIE U
MOJIUMETAJIJIMYECKHE PYJIbI HA IIJIOIAJU BOCTOYHbBIN
ATABAM

AHHoTaums. B Hacrosiee Bpemsi akTyaJlbHOM 3a/iadyeil ABIISIETCS HapallluBaHUE
MUHEpaIbHO-CHIPhEBON 0a3bl CcTpaHbl. [OCKONBKY NPaKTUYeCKH BCS TEPPUTOPHS
Pecny6nuku Kazaxcran B TOM WM HHOM CTETIEHH U3y4YeHa, 11e1eco00pa3Ho MPOBOIUTH
JIOU3y4YeHHEe paHee OOHApYKEHHBIX y4YacTKOB M pynomnposiBieHnid. C TOUKH 3peHHs
reOJIOTHUYECKOTO CTPOCHHUSI M ATAOB (OPMUPOBAHUS PYIl HHTEPECHBIM JIJIsl U3yUCHHS
sIBIIsIeTCS yyacTok Bocrounslit Atabaii, pacionokenHslit B KaparanauHckoit o6macTy.
Manas u3y4eHHOCTh MeIHOW pyabl Ha ywacTke Bocrounsiii Arabaii cBsizaHa c
HEJOCTAaTOYHO IIOJHBIM KOMIUIEKCOM Te0J0ropa3BeIoYHBIX paboT, BBIMOIHEHHBIX
panee. Kpome Toro, MeaHOe OpyJeHEHHE HE 3aKOHTYpEHO Ha TIIyOWHY MO MaJEeHUI0
W UMeeT OUeHb HEPaBHOMEPHBIE MOIIMHOCTH PYAHBIX MOACEUCHUH O MPOPHIISM.
Berrmensnoxennbie  (pakTopsl SBHIMCh OCHOBHBIMH IMPUYMHAMH ISl JIETaIbHOTO
u3ydeHus: rom@aaun BocTtounblii  Arabait. Ilo pesyiasratam BCEro KOMILIEKCA
BBITTOJTHEHHBIX pabOT y4acTOK ObUI MPU3HAH SKOHOMHYECKH HEedP(EKTUBHBIM IS
BBEJICHUSI B Pa3pabOTKy M TpeOyroluM OoJiee JEeTalbHOTO JIOU3YYCHHUS. YUHThIBAs,
HACKOJIBKO H3MEHWJICS MOJXO0J, B HKOHOMHUYECKOM OOOCHOBAaHMH MEpPCHEKTHUBHOCTH
TEPPUTOPUI COBETCKOTO MEPHO/IA, U B HAIIIM JTHU HEOOXOUMO MPOU3BECTH NMEPEOIICHKY
W TIepecueT 3armacoB B Mpenenax mionan Bocrounsni Arabaii. [TockonbKy rnepBbie
JIBE CTaJMM TEOJIOTOPa3BEAOYHBIX pabOT Ha JAHHOW TEPPUTOPHHU YK€ BBITOTHEHBI
MIpeIIeCTBeHHUKaMU (PETHOHAIbHOE TeOJOrMYecKoe H3y4deHHE HEIp M MOHUCKOBBIE
paboThl), HEOOXOAMMBIM SIBIISIETCSI BBITIONHEHHWE CICAYIONICH CTagiH — TOUCKOBO-
olleHOYHbIe paboThl. Ha OCHOBE NaHHBIX MPEAIIECTBEHHHUKOB U HOBBIX IOJyUYEHHBIX
JAHHBIX cO37aHa 6a3a JaHHBIX M0 KAaHABaM U CKBaYKMHAM, a TAK)Ke OTCTpOEHA KapKacHas
MOJIEJIb 110 PYJHBIM 30HaM, Te€JIaM U JIMH3aM, a TAKXKE BbIIEJICHbl KPUTEPUU [TOUCKOBO-
OILIEHOYHBIX pabOT Ha MEIHBIE U TIOIMMETANINIECKUE PY/IbI.

KuroueBble cj10Ba: pyIONpOSIBICHUE, KapKacHash MOAEIb, ITOMCKOBO-OLIEHOYHBIE
paboThl, OpyeHeHNe, CKBa)KUHA, KaHABA.

Introduction. From the point of view of the geological structure and stages of ore
formation, the East Atabay site located in the Karaganda region is interesting for study.
From the 40s of the XX century, this area was studied by various researchers until
the end of the 80s. However, according to the results of the entire complex of work
performed, the site was recognized as economically inefficient and requiring more
detailed additional study.
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A characteristic feature of the East Atabay site is the presence of both copper and
polymetallic mineralization. Polymetallic ore (lead and zinc) is inherently associated with
the so-called pyrite rhythmites. At the site, ferro-manganese ores are also quite widely
developed and represented by quite serious in terms of thickness bodies (undercutting
by wells from 20 to 100 m), and similarly to pyrite rthythmites, they have access to the
daylight surface. Copper mineralization that is less studied than iron-manganese ore and
pyrite rhythmites is the most interesting there (Avdonin, 2007).

The purpose of the study is to substantiate the criteria of prospecting and evaluation
works for copper and polymetallic ores in the East Atabay site, the Karaganda region.

The tasks of the study are as follows: to study the structure and characteristics of ore
deposits in the East Atabay area, to compile a database of boreholes and ditches in the
Micromine program, to identify the main criteria of prospecting and appraisal works for
the complete understanding of the morphology of ore bodies in the area of the site, to
develop a 3D model of ore body frameworks and lenses in the Micromine program, to
identify the most promising areas for detailed study, to make recommendations for the
further detailed study (Baibatsha, 2008).

Materials and basic methods. The area of the works is located in the east of Central
Kazakhstan and is an administrative part of the Karkaraly district of the Karaganda
region (Figure 1).

The surface of the work area is characterized by low-mountain and low-hill terrain
and is determined by its belonging to the eastern part of the Kazakh upland and the
Irtysh-Balkhash watershed (Bekzhanov, 2000).

The low-mountain reliefis represented in the east of the region by the Kent mountains,
in the north by the Karagaily mountains, and by the Kyzyladyr and Dugulinsky
mountains in the central part of the region. The rest of the territory is a typical hilly
area separated by more or less wide river valleys. The maximum absolute elevations are
noted in the Kent mountains (1290 m), the minimum ones in the Taldy River valley (830
m), the highest relative elevations do not exceed 450 m.

The river network of the region is represented by the Taldy River and its shallow
low-water tributaries, most of which dry up in the summer. The Taldy River has a
continuous flow throughout the year. It is mainly fed by the fissure waters of the Kent
granite massif, to a lesser extent by atmospheric precipitation. Alluvial waters of the
Taldy River is used for drinking and technical water supply of the Karagaily settlement
(Herron, 1998).

Sedimentary, sedimentary-volcanogenic and effusive formations of various ages are
developed within the described area. Deposits of the Devonian system, Carboniferous,
Neogene systems and Quaternary formations stand out in the described territory.

Devonian deposits represented mainly by sedimentary, rarely tuffaceous formations,
are quite widely developed. In terms of age, they are subdivided into the Givetian-
Fransian undivided stages and the Famennian stage.

Deposits of the Givetian-Fransian stages are insignificantly developed in the
described area and are exposed in the central part of the territory between the areas of
the Duga Mountains and the Atabay-Dugulinsky structure (Baibatsha, 2008).
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They are everywhere represented by gray, dark gray and greenish gray siltstones,
sandstones with lenses and interlayers of conglomerates and limestones. The described
deposits are in most cases exposed in tectonic blocks separated from each other, which
makes it difficult to draw up the sections and trace the sections along the vertical
(Khromykh, 2020).

The East Atabay site contour

Figure 1 — The east Atabay layout

Within the limits of the Karagaily ore field, the tops of the Givetian-Fransian deposits
are exposed, according to which they are overlain by coarse clastic deposits of the lower
sequence of the Famennian stage.

The total thickness of the deposits of the Givetian-Fransian stages reaches 1000
meters.

The deposits of the Famennian stage are most widely developed in the central and
southern parts of the area composing the Karagaily field and the Atabay-Dugulinsky
region. Since these deposits are ore-bearing, they are the most studied part of the
stratigraphic section.

As aresult of geological surveys on a scale of 1:50,000, the Famennian deposits were
subdivided into two sequences: lower (D,fm a) and upper (D,fm b) ones. The division
of the deposits was based on the lithological difference between the constituent rocks.
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The deposits are represented by conglomerates, tuffites, tuffs, inequigranular sandstones
and siltstones with limestone lenses. The main accumulations of barite-polymetallic and
iron ores of the Atabay-Dugulinsky structure are confined to these deposits (Mizernaya,
2020).

The deposits of the Famennian stage are sedimentary-volcanogenic in character
and overlie unconformably the sedimentary rocks of the Givetian-Fransian stages.
The conditional boundary between these complexes is drawn along the base of purple
inequigranular sandstones attributed to the lower sequence of the Famennian stage
(D,fim a) (Baibatsha, 2008).

The section of the deposits of the lower stratum of the Famennian stage is not sustained:
in the area of the Karagaily ore field, the lower stratum is composed of coarse-grained
sandstones with a subordinate value of calcareous sandstones and conglomerates; east
of the Karagaily deposit, calcareous sandstones and siltstones acquire an important role
in the composition of the lower stratum.

The deposits of the upper Famennian stratum conformably overlie the deposits of the
lower stratum, they sharply differ in lithological composition (Pearce, 1984).

The structure of the section of this stratum involves carbonate-siliceous deposits
with a significant admixture of volcanic material. The rocks that make up the upper
stratum are intensively dislocated and metamorphosed, which makes it difficult to make
sections. In the section of the upper stratum, the presence of nodular-layered and lumpy
calcareous-siliceous formations is everywhere established (Ponomareva, 2021).

In the area of the town of Duga, deposits of the upper part are represented by
calcareous sandstones, nodular-layered and lumpy limestones, calcareous siltstones, and
nodular-layered limestones with brachiopod fauna. These deposits overlie conformably
coarse clastic sandstones of the lower sequence.

In the structure of the section of the Famennian deposits of the Atabay-Dugulinsky
region, cherry fine-grained cross-bedded sandstones with hematite interlayers, ash tuffs,
lithocrystal-clastic tuffs of intermediate composition, clay-sericite shales, tuffaceous
sandstones and siltstones take part.

Within the Karkaraly ore region, most of the deposits and ore occurrences of
polymetals, barite, iron and manganese are spatially associated with the deposits of the
lower strata, which determines their practical significance.

The production Atabay-Dugulinsky section is composed of clarified opalized rocks
developed over carbonaceous-argillaceous shales, limestones and siliceous-hematite
shales. The latter are fixed from the surface by a strip of loose kaolinized white rocks
(oxidation zone). Below the oxidation zone, the rocks of the productive horizon are
represented by dark carbonaceous shales and layers of pyrite rhythmites (Porotov, 2006).

Between the carbonaceous-argillaceous and clayey-sericite schists, a horizon of
manganese-hematite ores is fixed in the form of a lens from 9 to 24 m (East Atabay site).
The level is represented by the alternation of thin interlayers of manganese and hematite
oxides with clay-sericite and siliceous wax-red schists.

The described productive horizon can be traced from the former Konstantinovsky
mine to the Zataldinsky site for a distance of about 20-25 km. All polymetallic ore
occurrences of the Atabay-Dugulinsky zone are spatially associated with it.
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The described area is characterized by a wide development of Neogene deposits,
which are mostly overlain by Quaternary deposits. Deposits of the Neogene system are
represented by the Aral and Pavlodar suites.

The Aral suite (N, ar) is not mapped on the surface; it is noted only according to
drilling data and is represented by green, greenish-gray dense and viscous clays with
an insignificant admixture of sandy material. Rarely, accumulations of iron-manganese
segregations of rounded shape (pisolites) and small druses of gypsum crystals are
observed in the lower Aral clays. The thickness of the Aral suite reaches 45 m (Roser,
1988).

The Pavlodar suite (N, , pv) is represented by loose red-brown and yellowish-gray
clays with a significant admixture of sand. The clays of the Pavlodar suite lie with
erosion on the greenish-gray and green clays of the Aral suite or directly on the rocks
of the Paleozoic basement. Interlayers and lenses of medium-coarse-grained sands
are often noted in the section of Pavlodar clays. In the valley of the Talda River, the
thickness of Pavlodar clay reaches 100 m.

Quaternary deposits in the area of work are ubiquitous with the thickness of several
centimeters to 20-25 m. According to the formation conditions, they are divided into
alluvial, alluvial-proluvial, deluvial-proluvial and lacustrine.

The age division of the Quaternary deposits was made according to the
geomorphological feature and has the following form (Samygin, 2019):

1. The lower-middle sections are undivided. These are alluvial-proluvial and
deluvial-proluvial deposits of the second floodplain terrace and foothill areas.

2. The upper-modern sections are undivided. These are alluvial-proluvial deposits of
troughs and temporary runoff planes.

According to the lithological composition, Quaternary deposits are subdivided into
sandy, gravelly loams, sandy loam, crushed stone, sandy pebble and sandy formations.

Intrusive rocks in the area are widely developed and are represented by complexes
of different composition and age (Tretyakov, 2015):

1. Gabbro-peridotites, gabbro-diorites, diorites, and gabbro-diabases of the Upper
Devonian age akD, exposed within the Zataldinsky deposit.

2. Granodiorites of the Middle Carboniferous (Topar) ykC, complex are widely
developed in the southern part, where they are represented by coarse-grained hornblende
varieties. Fine-grained veined granites are noted, localized along the fractures of
fragments in granodiorites.

3. Kaldyrminsky (Upper Carboniferous) yC,kd complex is represented by coarse-
medium-grained biotite granites of the second intrusion phase and additional intrusions
composed of fine-medium-grained biotite-bearing granites. The vein series of the
Kaldyrma complex, represented by rocks of the first and second stages, is noted in the
form of steeply dipping and gently dipping bodies confined to a system of fractures in
the intrusion.

4. The vein rocks of the second stage are represented by dikes of granite-porphyries,
microdiorites, and gabbro-diabases. The dikes of the second stage are predominantly
submeridional and northeasterly, very consistent along strike, up to 10 m thick.
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5. Permian (Akchatau) yPak intrusive complex is represented by coarse-grained
alaskite granites, which are exposed in the Kent and Karkaraly mountains.

It should be noted that due to the significant development of intrusive rocks, the area
is characterized by a wide manifestation of metamorphism processes. The formations
enclosing the intrusions were subjected to contact metamorphism, as a result of which,
depending on the initial composition of the rocks, metasomatites of both magmatic and
postmagmatic stages, different in composition, were formed.

The studied area is located at the junction of the northeastern end of the Uspenskaya
tectonic zone with the Tokrau synclinorium. The rocks of the region are united in the
Variscian structural stage.

According to the degree of dislocation of the constituent rocks, a two-membered
division of the Variscan stage is clearly established for the region.

Devonian rocks compose linearly elongated sublatitudinal structures complicated
by higher-order folds, faults, and cut through by intrusions of the Topar and Kaldyra
complexes. This complex of rocks is combined into the Early Varisian substage.

Volcanic rocks of the Karkaraly suite rest unconformably on Devonian deposits. They
compose brachyform structures predominantly of northwest strike. These structures are
combined into the Late Varisian substage (Vdovkin, 2018).

Loose deposits of the Cenozoic form the upper structural stage of the platform type.

The Atabay-Dugulinsky syncline stands out from the structural elements of the Early
Varistian substage in the studied area. The northern part of the Atabay-Dugulinsky
syncline is divided into small blocks by tectonic faults. Devonian rocks that make up the
syncline are crumpled into isoclinal folds with a wingspan of 1 to 3 km, the dip angles
of the layers are steep and range from 50 to 80°.

Among the largest faults, disturbances of two main directions are distinguished:
northwestern and northeastern, the latter being more recent. Significant displacements
(up to 1.5-2.0 m) are noted along them. These faults are fixed on magnetometric maps
by sharp changes in magnetic fields.

The faults of the northeast direction should be considered as a continuation of the
Uspensky deep zone.

The morphology of the ore bodies in the studied areas is rather uniform. The main
ore bodies are stratal deposits consistent with the enclosing rocks having the thickness
of 10-15 m, stretching along the strike for 30 km and participating together with the
enclosing rocks in all the folded and discontinuous deformations.

At the East Atabay site, ferromanganese ore bodies have a lenticular shape, and
copper-barite ores have the same shape. The vein bodies are very rare and are represented
by small barite veins of no practical importance.

The complexity of the development of the Atabay-Dugulinsky ore zone has led to the
development of various types of ores, both in terms of textural and structural features,
and in terms of material composition and genesis.

Within the studied areas, the following types of ores are distinguished and manifested
in the following forms:

1. Packages of layers (0.1-10 mm) of finely dispersed pyrite, interbedded with layers
of clayey-carbonate rocks with finely disseminated sphalerite (pyrite rhythmites).
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2. Fluorite-baritized sedimentary breccias of pyrite rhythmites (brecciated pyrite
rhythmites) with disseminated sphalerite and galena.

3. Packages of interlayers (0.1-8 mm) of carbonate material with dense dissemination
of galena interbedded with interlayers (10-100 mm) of carbonate-argillaceous rocks
with rare dissemination of galena. The package capacity is up to 3 m.

4. Alternating layers of hematite, ferruginous jaspers, siliceous limestones.

5. Horizons of weakly mineralized limestones.

6. Zones of brecciation and hornfelsing with disseminated galena.

7. Zones of brecciation of silicified rocks with copper mineralization.

8. Quartz-barite veins with disseminated galena.

Mineralization of the first five varieties is syngenetic with the enclosing rocks.
This is indicated by the strict stratification of ores, the absence of near-ore changes,
participation of ores together with enclosing rocks in all the folded and fault formations,
characteristic sheet-like shape of ore bodies with large lateral dimensions compared to
thickness, and the layered textures of ores. The rest belong to the later epigenetic stage
and are metasomatic and vein formations. All the ores of this type are also concentrated
within the productive unit. Syngenetic ore bodies have a sheet-like shape, their thickness
ranges from 5-30 m, the horizontal extent of ore bodies reaches several kilometers.
According to the material composition, iron, iron-manganese, zinc, lead, lead-zinc,
barite-polymetallic and copper are distinguished among them. The main mass of barite-
polymetallic (syngenetic and hydrothermal) and iron-manganese ores is localized in the
lower part of the upper sequence of the Famennian stage, forming an extended (more
than 30 km) productive member 100-400 m thick.

The results of the work performed by the predecessors were recognized as not
economically viable for further work (Volkov, 2006).

The most significant factors in recognizing the East Atabay area as economically
inexpedient for further work were as follows:

— local and rather disparate location of promising areas. At the Old Atabay site,
the main mineralization was detected in the near-surface part but was not traced to
deep horizons. At the East Atabay site, three promising deposits were identified: pyrite
rhythmites containing lead-zinc ores, an iron-manganese ore body with the preliminary
calculated average iron content of about 25%, and quartz-barite metasomatites with
copper mineralization represented by chalcopyrite.

— the quality of drilling operations was at a rather low level (core recovery from
promising ore intervals in some cases was about 60%). This fact indicates that both
the percentages and the reserves themselves, with a high degree of probability, were
underestimated.

Taking into account this fact and how much the approach has changed in the
economic justification of the prospects of the territories in the Soviet period and today, it
is considered necessary to re-evaluate and recalculate reserves and predicted resources
within the East Atabay area.

Since the first two stages of exploration work in this area have already been completed
by the predecessors (regional geological study of the subsoil and prospecting), it is
necessary to complete the next stage: prospecting and evaluation works.
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The main criteria for prospecting and evaluation works at the East Atabay site are as
follows (Pak, 2021):

— formulating the detailed geophysical works to refine the structural-tectonic model
of the area. The result of this type of work will be a structural-tectonic model built in the
Micromine program, which will in the future give understanding of the possible block
structure of promising areas;

— implementing a complex of mining operations (ditching by mechanical means and
drilling of inclined core exploratory and structural wells with modern drilling rigs).
This type of work is primarily aimed at verifying the work of previous years, as well
as at clarifying the percentages of useful components and the power characteristics of
production levels;

— the result of the entire complex of works is a wireframe and later a block model
of ore bodies and lenses built in the Micromine program, Figure 2. Inferred resources
will also be built up. The final stage of the work will be preparing a feasibility study
of industrial conditions with the further calculation of reserves and predicted resources
in categories P -C,. Given the current economic situation and the need to increase the
mineral resource base of the republic, it is highly likely that the East Atabay site will be
involved in industrial development.

Results. The geographic and economic position, climatic conditions and infrastructure
of the East Atabay area have been studied.

The data of the geological and geophysical knowledge of the studied area have
been systematized in order to establish the boundaries of promising areas with ore
mineralization.

As a result of studying the geological structure of the East Atabay area, it has been
found that iron-manganese mineralization is localized within the East Atabay area.
Iron-manganese mineralization comes to the surface, which is confirmed by the data
on the sinking mine workings, their geological documentation, as well as the results of
analytical studies.

Iron-manganese ore bodies have a lenticular shape, and copper-barite ores have the
same shape. The vein bodies are very rare and are represented by small barite veins of
no practical importance.

Polymetallic mineralization is inextricably linked with pyrite rhythmites and can
be traced in the sublatitudinal direction through the entire East Atabay area. Pyrite
rhythmites, like iron-manganese mineralization, have ubiquitous outcrops on the day
surface.

Copper mineralization is represented almost everywhere in the entire East Atabay
area. Mineralization has accesses to the daylight surface, which is confirmed by mine
workings, and in the East Atabay area it is in a blind occurrence and was discovered
exclusively based on the results of core drilling.

Discussion. A low level state of knowledge of copper ore at the East Atabay site is
associated with an insufficiently complete set of geological exploration work performed
earlier. Copper mineralization is not contoured to the depth to the dip and has very
uneven thicknesses of ore cuts along the profiles. The above factors were the main
reasons for a detailed study of the East Atabay site.
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Figure 2 — Databases of ditches and boreholes built in the Micromine program, as well
as wireframes of ore bodies for the Old and East Atabay sites

Conclusion. A database of ditches and wells has been developed, and a wireframe
model has been built for ore zones, bodies, and lenses. The main criteria for prospecting
and evaluation works have been identified and substantiated.

The entire complex of studies in the East Atabay area is aimed at a detailed additional
study of reserves and predicted resources of copper and polymetallic ores.
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