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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 xauecmeo u enyouHy Kommenma 0/ ucciedogamenell, dgmopoes,
uzoamenei u yupexcoenuil. Brxnouenue Uzeecmus HAH PK. Cepus eeonocuu u mexnuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



KAWMBIFBIMABIABIK, KOFPBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIICHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xanbky». 3a robl CBOSH OesITeIbHOCTH
Ha peajM3aluio OJaroTBOPUTENIFHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMsS U HAyKH,
COLMAJILHOM 3aIlUTHI, KYJABTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHTe.

Oco6oe BanManue brarorBoputenbHbIH GoHT «XabIK» yrenseT 00pa3oBaTeIbHbIM
IporpaMmam, CUMTas 3TO HAIlPaBJIEHUE OJHUM M3 KIIIOYEBBIX B CBOEH NEATENBHOCTH.
Oxas3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30BaHuI0, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJ1 B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
POCTY UncIIa JIIoNeH, ClIOCOOHBIX MEHSTh XKU3Hb B CTPaHE K JIy4IllleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB MU «BEIUKUX YMOB». OmHOH u3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpa3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — nepBblii B cTpane OuzHec-uHKYOaTop ISl y4aluxcs
9-11 xmaccoB, KOTOPBIH MOMOraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MHUPE
MpeANPUHUMATENILCKUE HaBBIKK. Tak, Ha COoOelCTBHE MajoMy OHM3HECY HIKOJbHHUKOB
06110 BeIIeneHo Oosee 200 rpanToB. [y moaiep KKy TadaHTIIMBBIX 1 MOTHBHPOBAaHHBIX
nereit @OoHII HEOAHOKPATHO BBLACISUT TPAHThI HA 00yueHHe B MexXTyHapOJHOH IIKOIe
«Mupac» un B Astana IT University, a Taxke MOMOI Ka3axCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tamimrep», koropomy DoHI OKa3an HOAICPHKKY, JICIIIU B
OCHOBY y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4eOHO-METOANYECKUX KHHUT 10 IPEAMETY
«OCHOBBI TIpeANpUHUMATENbCTBA U Ou3Heca», mpenogaBaemoro B 10-11 kmaccax
Ka3aXCTAaHCKUX ILKOJ U KOJUIEIKEH.

[TomuMo mnomomM MIKOJIBHMKAM, ydallMMcs KoJulepked M cryaeHTaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWU IEAaroroB,
COBEpIIIEHCTBOBAHNE HMX 3HAHWH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHUKAMH 3HAaHUM OyIyIIMX MOKOJCHHH KazaxcTaHueB. [lpu moanepxkke donna
«Xanplk» B IOKHOH cTONMIe ObUI OpPraHW30BaH E€XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealn3yeMblii MPOEKT MO0 OOy4YEeHHIO OCHOBaM
(UHAHCOBOM TPaMOTHOCTH Mpernoaasareield n3 BockMH obOnacteidl Kazaxcrana, urto
JOJDKHO OKa3aTh CYIIECTBEHHOE BIIHMSIHUE Ha BOCIIMTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeIIPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHUSI TPaX/1aH CTPaHBI.

Heob6xonumyto momors @oHx «Xanbk» OKa3blBaeT U TeM, KTO 0COOCHHO OCTPO
B Hell Hyxnaercs. B paMkax couuanabHOM 3alllUThl HACEJIEHHUsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE JIETeH, OCTABIIMXCS 03 pOJAUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHMUS, JIFOJEH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00eCIEUESHUIO HYKIAFOIIUXCS COIUABHBIM KUIbEM, CTPOUTEIBCTBY COLIUATBHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXHO JOOABUTh OKa3aHUE ITOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOZJICPKKa B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamel crpaHe. JKU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTbIky»
OKa3all HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHel nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHON nHpeknuerd Donn Beiaenui cBbime 11
MUJUTMAPJIOB TEHT'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIHMIIMHCKON
TIOMOUIHU U CPENCTB 3aLIUThL, aAPECHYIO MaTEPUAIBHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHHS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMH TPOEKTaMH, HAlCICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxaaH DOHJ penimi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SIBJISIETCS YacThlO OOIINECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHb Pa3BUTHUS FOCYIapCTBA.

[lonnepxkka @oHAOM BbIMyCcKa >KypHajgoB HamuonanbHOM AkageMun Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MEXIyHapoiHble (OHABI Scopus u
Wos ¥ B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MarvCTPaHTOB, a TaK)KE HAYYHBIX COTPYJAHHUKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISETCS HE MEHEE 3HAYMMBIM
BKu1ajjoM DOH/IA B pa3BUTHE Ka3aXCTAHCKOTO OOIIEeCTBA.

C yBakeHunem,
baarorBopuresbHblii ®oHa «XaabIK»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FRUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akagemuri,
«Kazakcran Pecryonukacel ¥ ITThIK FhUTIM akajemusicby PKb-win npesunenti, AK «JI.B. Cokonbckuit
aTBIH/AFI OTBIH, KaTaln3 jKOHE HIEKTPOXUMHS MHCTHTYTHIHBIH» Oac mupextopsl (AmMarel, Ka3akcTan)
H=4

FruibiMu xaTmisl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHHKa FBUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHIaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakuusaablK ajdka:

OBCAMETOB Mauic Kyasicyabl (6ac penakTopAblH OpbIHOAcaphl), T'€OJOTHSI-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, Tpodeccop, KP ¥YFA akamemwuri, «Y.M. AxwmencaduHa aTbIHIArbl
THIPOTEOJIOTHS 5KOHE T€0IKONIOTHSI HHCTUTYTHIHBIHY AupeKTopsl (AnmMarsl, Kazakcran) H =2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpbIHOAcapbl), TIeOJOTrUs-MHHEPAIOTHs
FBUTBIMJIAPBIHBIH TOKTOPEI, mpodeccop, K.M. CarmaeB ThIHIAFBI T€OJNIOTHS FHUIBIMAAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Iaunen, Ph.D, kaysiMaacteipeutran npogeccop, Hebpacka yausepcuretinia Cy FBUIBIMAAPHI
3eprxaHachlHbIH JqupekTopsl (HeOpacka mrarsl, AKII) H = 32

3EJIBTMAH Peiimap, Ph.D, TaOuru Tapux MypaxxailbIHbIH JKep Typajibl FBUIBIMIAp OediMiHze
MIeTPOJIOTHS XKSHE Taiiiaibl Ka30aiap KeH OpBbIHAPBI CalachIHAAFbl 3epTTeyiiepain kerekurici (JIonmon,
Anrnus) H =37

MMAH®HWJIOB Muxauna BopucoBu4, TeXHHKa FHUIBIMIAPBIHBIH JOKTOPEI, HaHcn yHHBEpCHTETIHIH
npodeccops! (Hancu, @panmms) H=15

HIEH ITun, Ph.D, KpITaii reoorusuiblk KOFaMbIHBIH Tay T€0JIOTHSICH KOMUTET] TUPEKTOPBIHBIH OPbIH-
Oacapbl, AMEpUKaH/IBIK YKOHOMHUKAIIBIK T€OIOTTap KaybIMAacTeIFbIHBIH Mymeci (Ilexun, Kpirait) H = 25

OUIIEP Axcean, Ph.D, [Ipe3sen TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPbUIFAH IPOPECcCOphI
(dpesnen, bepmun) H=6

KOHTOPOBHUY Aujexceii OMHIbeBUY, TI'COJNOIHMS-MUHEPATIOIUs FBUIBIMIAPBIHBIH JIOKTOPBI,
mpodeccop, PFA akagemuri, A.A. Tpodumyka aTbIHOaFrsl MyHai-ra3 TeolOTHACH XoHE Teodusnka
nucrutyThl (HoBocubupcek, Peceit) H =19

ATABEKOB Baagumup EHoxoBUY, XMMUS FRUIBIMIAPBIHBIH JOKTOPEI, benapycs ¥FA akagemuri,
JKana matepuaniap XUMHUSICbI HHCTUTYTBIHBIH KYpMeTTi JupekTopsl (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, JIpe3neH TeXHUKaNIbIK YHIBEPCUTETIHIH KaybIMAACTBIPBLUIFAH PO eCCOphI
([pe3nen, bepiun) H =20

CEMTMYPATOBA Dieonopa FOcynoBHA, reoiorns-MHHEPANOT s FHUIBIMAAPBIHBIE IOKTOPBI,
mpodeccop, KP ¥FA koppecnionaent-myteci, K.M. Carnaes arbinarbl [ €0n0orust FoUIbIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyici (Anmarsl, Kasakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, kaysimagacteipsuiran npogeccop, Haszapbaes ynusepcureri (Hyp-
Cyurran, Kazakcran) H = 11

®OPATTUHMU MMaono, Ph.D, bukokk Munan yHUBepCHTETI KaybIMIACTBIpBbUIFaH podeccops! (MuiaH,
Wramus) H =28

«KP YFA» PKb Xaoapaapsbl. ['eosiorust xoHe TeXHHKAIBIK FHLIBIMAAP CEPUSICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecryOnukachiHBIH ¥JITTHIK FRUTBIM akageMusicky PKB (Anmarst k.).
Kazakcran PecmyOnukachiHBIH AKIapar »KoHE KOFaMIBIK JlaMy MUHHCTPJIITiHIH AKHapar KOMUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 0aCbUIBIM TipKeyiHEe KOWBLTY Typalibl KydJTiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apobl A1y HCIHE OAAPObIH KOCLIHObLIAPHIHbIY MEeXHOIOSUACHL.
Mep3iMAimiri: xKpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusiaeig MekeH-kaiibl: 050010, Anmarsr k., [lleBuenko kerr., 28, 219 6eur., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© «Kazakcran PecnyOnukachIHBIH ¥JITTHIK FRUTBIM akagemusicedy PKB, 2023
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuenT POO «HaunonansHol akagemun Hayk Pecriyonukn Kasaxcran», renepanbubiii aupexrop AO
«MHCTUTYT TOTUMBA, Kataiu3a U anekTpoxumun uM. J1.B. Coxonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTrapb

ABCAJIBIKOB BaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBECHHBIN

cexperaps HAH PK, UuctuTyT Xumnueckux Hayk uM. A.B. Bexryposa (Anmarel, Kazaxcran) H=15
PenakxnuunonHas KoJgJerus:

ABCAMETOB Manuc KyapicoBud, (3aMeCTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOrOMUHEPAIIO-
THYECKHUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTAa THAPOTEOIOTUU U TEOIKOTOTUH MIM.
VY.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB T'epoii ’KoaraeBu4, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAO-
IMYeCKuX Hayk, npodeccop, mupekrop MHcruryra reonmorndeckux Hayk nm. K.M. CarmaeBa (Anmarsl,
Kazaxcran) H=2

CHOY JIpuued, Ph.D, acconmupoBanublii npodeccop, nupextop Jlaboparopun BOIHBIX HAYK YHUBEP-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJIbTMAH Peiimap, Ph.D, pykoBoauTens ucciaeJ0BaHUN B 007aCTH METPOJIOTHU U MECTOPOKICHHUN
MOJIe3HBIX HCKomaeMbIx B OTaene Hayk o 3emie Myses ecrectBenHo uctopuu (Jlonnon, Aurmus) H = 37

MMAH®HUJIOB Muxaua BopucoBud, J0KTOp TEXHHYECKUX HayK, mpodeccop YHuBepcutera Hancu
(Hancu, ®panmms) H=15

HIEH ITun, Ph.D, 3amecturens nupexropa Komutera o ropHoii reosiornn Kuraifckoro reooruueckoro
oOmiecTBa, 4WieH AMEpPUKaHCKON acconuanuu skoHomuueckux reonoros (Ilexkun, Kurait) H = 25

OUIIEP Axcenn, accoumupoBanHblii npodeccop, Ph.D, texumueckuil yHuBepcurer Jlpesnen
(dpesnen, bepmun) H=6

KOHTOPOBHUY Auekceii DMUIbeBUY, JTOKTOP I'C€OJIOrO-MHHEPATIOTHYECKUX Hayk, mpodeccop,
akanemuk PAH, MuctuTyT HedrerasoBoit reomoruun u reodusukn um. A.A. Tpopumyka CO PAH
(Hosocubupck, Poccus) H=19

ATABEKOB Baaaumup EHokoBHY, TOKTOp XMMHYECKUX HayK, akaneMuk HAH benapycu, moueTHsii
nupekTop MHctutyta Xumun HOBBIX MarepuaiioB (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, accounuposanusiii nmpodeccop, Texuuueckuit yausepcuret (pesnes,
Bepmun) H =20

CEMTMYPATOBA Diieonopa KOcynoBHa, J0KTOp re0I0ro-MHHEPATOrHUECKHX HayK, podeccop,
unen-koppectionienT HAH PK, 3aBenyromas naboparopun MuctutyTa reonorndeckux Hayk nm. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CATUHTAEB Kanaii, Ph.D, accorunpoannslii npodeccop, Hazapbaes ynusepcurer (Hypcynran,
Kazaxcran) H =11

®PATTUHU Iaoao, Ph.D, accoumupoBanHbIi npodeccop, MuigaHCKHil yHUBEpPCUTET BHKOKK
(Mumnan, Utamus) H = 28

«H3Bectuss POO «<HAH PK». Cepusi reo10ruy 1 TEXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcrBennuk: Pecnybnmikanckoe obmmecTBeHHOe 00beinHenne « HarmonanbpHas akaeMust HaykK
Pecny6onmkn Kazaxcram» (r. AMarsr).
CBUJIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncrepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BblianHoe 29.07.2020 I
Temarudeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYeCKue MexXHON02Ul nepepabomKu Hemu u easa,
Heghmexumus, MmexHoN02UU U361eYeHUs MEMANN08 U UX COeOeHeHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sK3eMILIAPOB.
Anpec penakiuu: 050010, . Anmars, yi. [lleBuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HammonanbsHas akagemus Hayk Pecryonuku Kazaxcrany, 2023
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11
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Abstract. The reason for the formulation of this work is the unsatisfactory level of
the development on the issues about the formation of gold-ore process in the Central
Kyzylkum. Recently, paradigms about metamorphogenic or polygenic-polychronic
models of the formation of deposits in the region have again prevailed in the scientific
community. The testing ground for these hypotheses was mainly the Muruntau
deposit, a gold mining giant of world significance, on the issues of the conditions of its
formation, controversy has been conducted on the pages of native and foreign literature
for many years. Regarding the method and time of formation of its ores, there are
dozens of different, sometimes contradictory views and constructions. Unfortunately,
it should be noted that similar “pseudo-scientific”” approaches to the genesis of Central
Kyzylkum deposits entail great danger in terms of the practical application of the results
of fundamental research, since genetic models are the basis for geological exploration
work. As a result of studies conducted over the past decades to study the mineralogical
and geochemical characteristics of ores, the conditions for the formation of metasomatic
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and intrusive formations, their temporal relationships and other issues, new data have
been established that served as the basis for the formulation of new approaches and
views on the features of the formation of gold and gold- rare metal mineralization of the
Central Kyzylkum. In contrast to the established ideas about the polygenic and multi-
stage nature of ores, it is indicated about the formation of the gold mineralization of the
Central Kyzylkums as a result of the formation of a single ore-magmatic system, which
develops uniformly regardless of the composition and age of the host rocks. Important
problematic issues on the geology of the ore deposits of the region are noted.

Keywords: Central Kyzylkum, gold mineralization, ore formation models, formation
factors, magmatism, metasomatism, mineral parageneses, productive associations,
geochemical features, prospecting value

© M.C. Kapab6aes, M.ILL. Moiiiues*, .M. Amupos, A.b. IOcynos,
P.M. Capupos, 2023
[eonorus reUIBIMAAPHI YHUBEPCUTETI, TalkeHT. ©30eKkcTaH.
E-mail: karabayev6 l(@mail.ru

OPTAJIBIK KbI3bIJIKYM/IbIH AJITBIH MUHEPAJIJAHYBI: HET'I3T'T
MOCEJIEJIEP MEH OJIAPABIH TAMY BOJIAIIIATBI.

Kapa6aes M.C. — ['conorns-MiuHEpaIor s FBUIBIMIAPBIHBIH JOKTOPEL, Ipodeccop. ['eomorus FeutbiMaaps!
yHuBepcuTeTi. TamkenT. ©30excTan

E-mail: karabayev6l@mail.ru, hitps://orcid.org/0000-0002-3139-8942;

Moiinues M.III. — ®unocopust moxroper (PhD) I'eonmorms-munepasorust routbIMIapsl. J{OIeHT.
leonorusbIK FeUTBIMIAp yHUBepcuTeTi. TamkeHT. ©30ekcTan

E-mail: elshodmonov@mail.ru, https://orcid.org/0000-0001-7375-5939;

AmupoB D.M. — @unocodus moxroper (PhD) T'eonmorus-munepanornst reuisiMaapsl. Joment. X.M.
AOGnymiaeB aTteiHAars! [ €oI0THs *KoHe Teopu3rnKa HHCTUTYTHI, TamkeHT. ©30ekcTaH

E-mail: amirov.7992@gmail.com, https://orcid.org/0000-0002-3319-9285;

FOcynoB A.B. — Herisri noxropant. X.M. AGrymiaeB arsiHars! [eonorns xoHe reo(hU3nKka HHCTUTYTHI,
Tamkent. ©30ekcTan

E-mail: abdisalim1994@mail.ru, https://orcid.org/0009-0001-4433-6273;

Caaupos P.M. — Herisri nokropant. X.M. AGryiiaeB aTbIHAars! [ €0norus skoHe reo(hu3uKa HHCTHTYTHI,
Tamkent. ©30ekcTan

E-mail: sadirov9966@mail.ru, https://orcid.org/0009-0004-1447-2743.

AnHOTanus1. byJ1 )KyMBICTBIH K0JFa KOWbLTybIHA OpTasnblik KeI3bUIKYM/1a aNTHIHHBIH
MUHEpaIAaHyblH KaJbIITACTBIPy MOceJeNepiHiH KaHaraTTaHapIIBIKChI3 JaMybl ceOern
Oonapl. COHFBI YaKbITTa FBUIBIMH OPTAChIHAA aliMaKTarbl KEH OPbIHIAPBIHBIH Maiaa
OoNybIHBIH MeTaMOp(OoreHIik HeMmece MOJUTeHI-TIOMTUXPOHABl YITiIepi Typajbl
napaaurManap Kaitanan 6acelM anraH. byl runoresanapabl ChlHay YIOiH ChIHAK ajlaHbl
HETi31HeH QJIEeMJIK MaHBI3bl Oap anTbiH KeHiHiH anblObl MyphIHTay KEH OpHBI OOJbI,
OHBIH KaJIBINTACY IAPTTapbl Typajbl OTAHBIK )KOHE IIETEIIK oeOueTTep OeTTepinae
KeNTereH Kpliaap Ooibl Aaynap TyslHAaAbl. OHBIH KeHIEPiHIH KaJblITacy dici MeH
yaKbITBIHA KaTbICTBI OHAAFaH 9pPTYPIi, Keiiae Oip-OipiHe KallIbl KeJeTiH Ke3KapacTap
MeH KypbuiManap Oap. OkiHimke opaid, Opranblk KbI3BUIKYM KEeH OpBIHAAPHIHBIH
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TeHEe3UCi MoceleNepiHe YKcac «KajFaH FBUIBIMKY TICUIAep ipreni 3epTTeylepAiH
HOTHXKEJIepiH TaKipuOene KONJaHy TYPFBICBIHAH YJKEH Kayill TOHAIPEeTiHiH arar
OTKEH JKOH, OWTKEeHI T'CHETHKAJBbIK MOJICIbJACP TCONIOTHIBIK OapiayaslH Herisi
OenarbiH. CoHFBI OHXKBUIABIKTapAa OpranblK KpI3bUTKYMHBIH aiTbhIH YKOHE alTbIH-
CHpPEK MeTaJll KEHIEPAiH MHHEPAJOTHSIBIK JKOHE T€OXMMUSUIBIK CHUIIaTTaMalapblH,
METaCOMATHUKAaJBIK JKOHE HHTPY3WSUIBIK TY3UTICTEpAiH KalblITacy >KardaiiaapbiH,
OJIapIbIH yakKbIT OaiilaHBICTapbIH koHEe Oacka jJa MocelenepAl yHpeHybl OOWbIHIIA
KYPTi3iIreH 3epTTeylepaiH HOTHKECIHAE KaHa JepeKTep aHbIKTaIbI, 0Jap MaHbI3/IbI
PO aTKapAbl, )KOHE KEH OPBbIHAAPBIHBIH KaJIbIITACY EpPEKLISTIKTepiHe XKaHa Ko3KapacTap
MeH KepiHiCTepabl TY)KbIpbIMAyFa Heri3 Oonipl. PymanmapiblH MONWTEHl JKOHE KOl
caThlIbl TaOWFaThl TYpaibl KaJbIITACKaH MiKipaepAeH albIpMamibUIbiFbl OpTajibik
KpI3BUIKYMHBIH anThlH MHUHEpaIJaHybl OipTyTac KeH-MarMaiblK >KYHEHIH TeHE3HCHI
HOTHXECIHJIE KaJIBIIITACKAHBI, HET13T1 KBIHBICTAP/IbIH KypaMbl MEH >KacblHAa KapaMacTaH
OJ1 JI971 OCBUIal JaMHUTBIHABIFBI KOPCETIAreH. AyMakK KeH OpPBIHIAPBIHBIH T€0JI0TUsCHI
OolbIHIIIA MaHBI3IBI TPOOIEMaBIK MAOCENIeNep aTarn oTiIIl.

Tyiiin ce3aep: Opranbik KpI3bUIKYM, anThIHHBIH MHHEpANJaHybl, Ty3ily Qak-
TOpJIapBbl, HET13T1 Macesenepi, MPaKTUKANIBIK cajlapbl
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AnHoTanus. [IpyunHOW TOCTAHOBKM JIaHHOW TIOOJEMBl SBISAETCS HEYHIOB-
JISTBOPUTEILHBIA ~ YPOBEHb  Pa3pabOTKH  BOMPOCOB  (POPMHUPOBaHUS  30JI0TOTO
opyneHenus: llentpanpupix Ke3puikymoB. B mocnennee Bpemsi B HaydHOM cpene
JIOBJICIOT MapaJurMbl 0 MeTaMOpP(OTeHHOM WU TOJIMTEHHO-TIOJIMXPOHHOM XapakTepe
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Mojienieil 00pa3oBaHusl MeCTOpOXIeHHH perroHa. [lomuroHom mis oTpabOTKH 3THX
TUIIOTE3, B OCHOBHOM CITY’KHJI MECTOpPOXKAeHHEe MypyHTay — 30J0TOPYAHBIM TMIaHT
MHUPOBOTO 3HaU€HHMS, 10 BOIPOCAM YCIOBHI 00pa30BaHUsl KOTOPOTO B TEUCHHE MHOTUX
JIeT BEJETCs IMOJEeMUKa Ha CTPAHMLAX OTEUECTBEHHOW M 3apyOe)HOH JHTeparyphl.
KacarenbHo crioco6a n BpeMeHH 00pa3oBaHHs €ro PyA UMEIOTCS JECSITKH Pa3IndHbIX,
MHOTJIa TPOTUBOPEUMBBIX B3MISAOB U NocTpoeHu. K coxanenuto, cieayer OTMETUTS,
YTO aHAJIOTUYHBIE «TICEBJI0OHAYYHBIE» MTOAXO/bI K BOIIPOCAM I'eHe3Hca MECTOPOKACHUN
Hentpanpubix KbI3bUIKYyMOB BIEKYT 3a COOOH OONBLIYIO OMACHOCTh B IUIaHE
MPAaKTUYECKOTO IPUMEHEHHSI Pe3yIbTaToB (PyHIaMEHTAIBHBIX UCCISJOBAHHM, TaK KaK
TFEeHETUYECKUE MOJIEIH SBISAIOTCS OCHOBOM Ul NPOBEIEHMS I'€0JIOr0-pa3BedOuHbIX
pabotr. B pesynbrare NpOBEJEHHBIX B TOCICAHUE ACCATHICTHS HCCIEIOBaHUM IO
H3YYCHHUIO MUHEPAJIOTO-TEOXUMHYECKIX XapaKTePUCTUK Py, YCIOBHH (HOPMHUPOBAHHS
METacOMaTHYECKUX M MHTPY3UBHBIX 00pa30BaHUi, HX BPEMEHHBIX B3aUMOOTHOIICHHUH
U JpyTUM BONpOCAaM, YCTaHOBJIEHbI HOBBIE JaHHBbIE, KOTOPBIE MOCIYKUIM OCHOBOMN
(OpMYIHPOBKH HOBBIX MOAXOIOB H B3IJIS,I0B HA 0COOEHHOCTH (POPMHUPOBAHUS 30II0TOTO
1 30JI0TO-peIkoMeTaIbHOTO opyneHeHus LlenTpansubix Kei3plikymoB. B nportuBoBec
YCTOSIBIIMMCS ITPECTABICHUSAM O ITOJIMT€HHOM U MTOJIUATAITHOM XapaKTepe Py, yKa3aHo
0 (opmupoBanuu 30m0Toro opyrneHenusi LlenTpanbHbiX KBI3BUIKYMOB B pe3ynabrare
CTaHOBJEHHA €JUHONH pYyIHO-MarMaTH4ecKod CHCTEMBI, KOTOpPO€ pa3BHUBAETCS
OJTHOTHITHO BHE 3aBHCHMOCTH OT COCTaBa M BO3pacTa BMEUIAoMUX mopoj. OTMedeHbl
Ba)KHbIE TIPOOJIEMHBIE BOPOCHI MO T€OJIOTHU PYAHBIX MECTOPOXKACHUH peruoHa.

KiroueBsbie cioBa: Llentpanbuble KbI3bUIKYMBI, 3070TO€ OpyIACHEHHE, (aKTOPHI
(hopMHpOBaHHMsI, OCHOBHBIE IPOOJIEMBI, MPAKTHUECKUE MTOCIEICTBHS

Introduction

The reasoning for the choice of topic, the relevance of the problem and, the purpose
of the study. In the course of describing the experience, which is the basis for the study,
it is reported that there is a problematic situation in justifying the choice of topic.
Central Kyzylkum is one of the largest gold mining regions not only in Central Asia, but
throughout the world. Despite more than half a century of researches of large deposits
in the region (Muruntau, Kokpatas, Daugyztau, etc.), there is no appropriate consensus
on the formation of the gold-ore process until now, as well as the features of the
localization of ore bodies, the material characteristics and conditions for the formation
of metasomatic and formations and ore associations, their age and other aspects of the
formation of the object.

It is identified that the genetic characteristics of industrial concentrations of useful
components are not only theoretical, but also of great practical importance in terms
of developing predictive and prospecting criteria and identifying the areas, which
are expected to have profit, and positions for hidden the process of becoming ores.
Therefore, it is the ideas about the features of the formation and localization of the ore
process that determines the strategy of prospecting.

In this regard, the Muruntau deposit, a world-class gold ore giant, is of great interest,
on the issues of the formation conditions of which there has been controversy in the
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pages of local and foreign literature for many years (Berger et al., 1994; Drew et al.,
1996; Kempe et al., 2001). Regarding the method and time of formation of its ores,
there are dozens of different, sometimes conflicting views and worldviews, which are
reflected in separate works (Muruntau gold field 1998; Savchuk et al., 2018).

Asaresult, inrecentyears, analternative model for the formation ofthe gold-ore process
has been developed, which is followed by a significant part of researchers, combining
the “features” of both sedimentary-epigenetic and postmagmatic-hydrothermal views,
and attributing polychronic and polygenic nature to the mineralization of the Muruntau
deposit.

The essence of this model is the idea that the process of becoming ores was originally
present in ancient specialized strata, which was redeposited in the Hercynian era of
tectonic-magmatic activation and formed deposits. The authors note that “...the ever
more widespread recognition of the polychronicity and polygenicity of gold-bearing
associations has brought together the competing genetic concepts for a long time...”.

It is confirmed as a valid concept, for example, adhering to the hypothesis of the
syngenetic-epigenetic nature of the Kyzylkum gold-ore process or the “black shale”
model of its formation, in fact, exploration work should be focused on finding and
identifying areas of distribution, supposed to, “particularly favorable motley besapan”
or, even worse — carbonaceous formats, which are distributed almost throughout the
Kyzylkum. Thus, the meaning and logical basis of prospecting work get lost in its validity,
and the statements of purely ephemeral assumptions and constructions mislead practical
geology. But the nature of ore-forming systems is complex and its identification requires
deep scientific research with a comprehensive, methodologically sound analysis of the
research results, based on modern fundamental theoretical constructions.

Materials and methods

This work is based on a critical analysis of the results of previous studies and data
obtained by the authors in recent years (Karabayev, 2019), as well as modern theoretical
premises for the patterns of formation of ore concentrations in natural systems, views
are presented according to facts on the genesis of gold-ore process in the Central
Kyzylkum, in particular the Muruntau deposits.

At the same time, the question was proposed - what is the reason for the emergence
of ore (as a concept of an industrial category; “ore is a formation with an industrial
content of a useful component (Geological dictionary, 2010)”, in connection with which
the paper will focus on the processes that form industrial mineralization, and not small
concentrations of a useful component of purely geochemical or mineralogical interest.

Results

Nevertheless, regional features, the geotectonic position of the Southern Tian Shan
and Central Kyzylkum, in its composition, (Goldfarb et al., 2013; Yakubchuk et al.,
2002) geological characteristics of large deposits of the region are reflected in many
works (Ecomomos et al., 1688., Kempe et al., 2001; Natal’in et al., 2005; Wall et al.,
2004; Wilde et al., 2001) and they are not affected here.

Let us consider a little, in our opinion, fundamental problems in the field of the
geology of ore deposits, regarding the formation and placement of the gold-ore process
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in the Central Kyzylkum, which are waiting for their solution. It should be noted that
some of the issues under the consideration are being studied and solved by various
specialists (Seltmann et al., 2014; Savchuk et al., 2018). Instead, over the past decades,
as a result of precision research methods to identify the material composition of ores,
metasomatic formations, to establish the absolute age of ore-magmatic formations and
on various aspects of these issues, new data have been obtained, on the basis of which
genetic models of deposit formation processes are presented (Morelli et al., 2007;
Seltmann et al., 2003; Wall et al., 2004.).

The most common assumption was that the gold ore objects of the Central Kyzylkum
and Muruntau belong to deposits with sedimentary-epigenetic, in some models marked
as metamorphogenic or metasomatic-metamorphogenic nature of mineralization, as
well as hydrothermmal associated with magmatic sources (Kostitsin, 1996; Morelli et
al., 2007).

Finally, in recent years, an alternative model has been born, which is followed by a
significant part of researchers, combining the “signs” of both sedimentary-epigenetic and
postmagmatic-hydrothermal ore genesis, and attributing the multi-stage, polychronic
and polygenic nature to the mineralization of the Muruntau deposit (Graupner et al.,
2006; Muruntau gold field 1998). According to some authors (Muruntau gold field
1998), the increasingly widespread recognition of the polychronicity and polygenicity
of gold-bearing associations has brought together the long-standing competing genetic
concepts, the alternativeness of which is important only in solving the (hypothetical)
question about the sources of gold.

Unfortunately, it should be noted that similar "scientific" approaches to the issues of the
genesis of deposits entail some danger in terms of the practical application of the results
of fundamental research, since genetic models are the basis for identifying predictive
and prospecting criteria and determininge the strategy and direction of geological
exploration and ultimately - the allocation of promising areas and the discovery of
new deposits. Statements of purely ephemeral assumptions and constructions mislead
practical geology. These include the identification of “geochemical specialization of
strata”, “elevated geochemical background” of rocks, or even “ore-bearing (!) strata”,
which, in fact, indicate that prospecting should be focused on identifying precisely these
rocks. But the nature of ore-forming systems is different and its identification requires
deep scientific research with a comprehensive, methodically sound analysis of research
results based on fundamental theoretical constructions on the issues are have been
taking into consideration.

There are some of the research results which were obtained in recent years:

1) On the importance of the role of carbonaceous metasomatism in the formation
of ores. In the ore-bearing strata of the Central Kyzylkum, carburized rocks are found
everywhere. Researchers consider the sources and significance of the carbonaceous
matter in the rocks and ores of the Central Kyzylkum in different ways (Graupner
et al., 2005; Seltmann et al., 2003; Kostitsin, 1996), some explain it by bringing it
from the mantle. Meanwhile, there is no explanation of the reason for the most intense
"carburization" of the finest-grained (pelitic) and least permeable rocks over vast areas.
The basis for judgments about the hypogene carburization of rocks in this region is
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sometimes observed sharp blackening of them in the structures of sliding faults, which
is the result of mylonitization.

The development of carbon compositions in the host rocks of the Central Kyzylkum
has a regional character, which is clearly observed in weakly metamorphosed siliceous
rocks extending over vast areas. The carbon composition is distributed in the form of
cryptogranular grains in them, evenly distributed over the mass of the rock, with a content
of up to a few %, without any connection with the zones of “mantle metasomatism and
deep faults”. Most researchers consider the composition of carbons of the host rocks
of the Central Kyzylkum to be a product of metamorphism of the bioorganic matter of
primary sediments.

The collected data show that the content of the carbon composition decreases as the
intensity of metamorphic and, especially sharply, metasomatic processes intensify - the
rocks are intensively lightened. During hydrothermal transformation, hydrocarbons are
removed.

The above facts make it possible to cast doubt on the dominant importance and (or)
the presence of carbonaceous metasomatism in the formation of gold mineralization in
the Central Kyzylkum.

2) Regarding black shale strata “specialized” for gold, up to “... ancient placers”
in the Central Kyzylkum. In order to identify the relationship between the contents of
elements and the conditions of rock formation, statistical processing of geochemical
data was carried out for individual samples, reflecting rocks of various genesis (regional
metamorphosed, contact metamorphic and metasomatic) and composition. At the same
time, the contents of ore elements in the host rocks were determined by their unchanged
differences, which can be used to determine their geochemical background. Furthermore,
it has been established that the content of gold and other elements in sedimentary rocks
is lower or clarke, which is confirmed by numerous data; their significant contents are
associated only with metasomatically altered rock varieties (Wall et al., 2004; Wilde
et al., 2001), the formation of which is associated with postmagmatic hydrothermal
processes. In theoretical terms, this means that the gold ore mineralization of the Central
Kyzylkum is genetically related to the processes (derivatives) of the formation of
granitoid intrusions, and in practical terms, similar (gold-rare metal) ores can be predicted
in connection with the aureoles of post-magmatic processes in favorable geological and
structural positions. We also note the presence in the region of gold deposits (with rare
metals), where mineralization is localized in intrusive rocks (Zarmitan, Sarytau, etc.).

3) On the confinement of the gold-ore process to certain, on the example of Muruntau
- to the "variegated Besapan", suites and stratigraphic levels of metamorphic rocks and
their prospects. To date, there is no consensus on the age of gold mineralization in
Central Kyzylkum and its deposits (Morelli et al., 2007; Wilde et al., 2001).

Isotope-geochronological studies (Rb-Sr-method) of metamorphic and igneous rocks
of the Muruntau ore field made it possible to establish the chronology of the formation
of the deposit (Drew et al., 1996; Kempe et al., 2001). It has been established that ...
the age of the greenschist metamorphism of the ore-bearing Besapan suite was 401 +
11 million years, and the main stage of hydrothermal ore formation coincides in time
with the formation of igneous rocks of the second stage (quartz syenite-porphyries and
kersantites) - 273.1 + 1.6 million years. years and is separated from the time of intrusion
of granitoids of the first stage (Murun alaskite granite) - 286.1 & 1.2 million years”. The
formation of subsequent stages of ore formation “...occurred in separate pulses, 257.6
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+ 2.2 Ma, 230.2 £ 3.5 Ma, and 219.4 £ 4.2 million years, which were caused by pulses
of tectonic activity in the region at that time”.

The data indicate that the regional metamorphism of the Besapan Formation is
confined to the Silurian-Devonian boundary and is separated from ore-metasomatic
processes in the Muruntau ore field and belongs to different geotectonic epochs (Wilde
et al., 2001; Kostitsin, 1996), and exclude the metamorphogenic model of ore formation
in the rocks of individual suites. or thick. Here we briefly dwell on the isolation of
hydrothermal ore formation from the time of intrusion of granitoids of the first stage.
In recent years, the polystage formation of igneous formations and the multistage
nature of associated mineralization have been noted (Karabayev, 2019; Natal’in et al.,
2005; Wilde et al., 2001) and it has been indicated that the formation of rare-metal
or gold-rare-metal ores lags slightly behind the time of intrusion of granitoid massifs
- mineralization is associated with the subsequent, postmagmatic stage of mineral
formation. For example, the gold-rare metal mineralization of the Sautbay and Sarytau
deposits (Eastern Bukantau) was formed after the intrusion of dike formations (diorite
porphyrites, etc.), which intruded after the consolidated granitoid massifs. Then, dikes
of the next stage (lamprophyres, etc.) are emplaced, and gold mineralization proper
(Karabayev, 2019) is superimposed on them, consisting of several stages, which also
fall on different time intervals according to (257.6 2.2, 230.2 + 3.5, and 219.4 = 4.2
million years. But, in fact, all these formations are derivatives of a single evolving ore-
magmatic system.

Therefore, in the Central Kyzylkum, the gold-ore process coincides in age
with Permian granitoids (Karabayev, 2019; Morelli et al., 2007; Wilde et al., 2001;
Kostitsin, 1996); is located in rocks of different composition and a wide age interval,
i.e. superimposed on sedimentary-terrigenous (“black-shale”) deposits, as well as on
granitoid rocks from the Precambrian to the Lower Permian (Goldfarb et al., 2013;
Seltmann et al., 2014); the formation of ore process is genetically related to the
formation and derivatives of granitoid magmatism. At the same time, the formation of
intrusive formations may consist of several phases, but heterogeneous (rare-metal, gold-
rare-metal, gold-silver, etc.) mineralization will be associated with separate stages of a
single stage of the postmagmatic process.

4) The relationship of igneous formations with the process of becoming ores : a
conclusion was made about the pregranitoid age of the mineralization of the Muruntau
deposit based on the intersection of the most productive mineral complexes with
granodiorite-porphyry dikes, (Drew et al., 1996; Muruntau gold field 1998; Kostitsin,
1996), as well as the conclusion about their separation in time and the absence of a
connection between ore process and magmatism was considered as an “essential”, due
to the basis of the superimposition of ore-metasomatic associations on dikes.

Some researchers explained the presence of two stages of mineral formation of
different ages according to the presence of ore dikes, the combination of metasomatic
formations and various mineral associations of the Muruntau megastockwork (Muruntau
gold field 1998). It has been established that the formation of igneous formations and
various types of gold mineralization, even within the same tectonic-magmatic cycle, is a
multi-stage process that is most fully manifested in large deposits, reflecting the duration
and multi-stage nature of magmatic, postmagmatic activity and the long-lived nature
of ore-localizing structures (Karabayev, 2019; Muruntau gold field 1998.). Therefore,
the conclusions about the pre-ore and post-ore nature of dikes and, the absence of a
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relationship between magmatism and the process of becoming ores, are not entirely
appropriate; some dikes can be post-ore in relation to the rare metal process of becoming
ores, but on the same object - pre-ore in relation to gold or gold-silver.

The data which were shown above indicate that intraore dikes of various compositions
are often observed, especially at large deposits. Thus, the intersection of scheelite-gold-
feldspar associations by granodiorite-porphyry dikes at the Muruntau deposit is not a
basis for attributing mineralization to pre-granitoid (metamorphogenic) formations.

The comparison of the results (Karabayev, 2019) shows the similarity of the sequence
of formation of vein-magmatic and ore paragenic mineral associations of deposits of
rare-metal and gold-rare-metal deposits in Western Uzbekistan.

The relationships under consideration can be reflected, to some extent, an integral
model of the formation of endogenous process of becoming ores, where material
formations are formed in the following age sequence: intrusion of the main phase of
the granitoid intrusive — magnesian skarns — second phase of intrusion, pre-ore dikes
of diorite-porphyrites, syenite-porphyrites — calcareous skarns , quartz-K-feldspar
metasomatites (mainly areal) of the early alkaline stage of post-magmatic processes
—quartz-pyroxene-scheelite, quartz-K-feldspar-gold-scheelite, amphibole-biotite-
quartz (with scheelite and gold) productive associations with a high content of bismuth in
ores — intrusion intraore dikes (lamprophyres, diorite-porphyrites) — veined beresite,
eisite, argillisite metasomatites, in association with gold-arsenic, gold-polysulfide and
gold-silver ore associations — barren quartz-carbonate, zeolite veinlets.

All these processes occur under conditions of changing geodynamic conditions,
leading to the repeated emergence (or renewal) of fault structures that supply, distribute,
and localize the process of becoming ores of various types.

An analysis of the available and newly obtained data made it possible to state some
problems in the geology of ore deposits, which are as follows:

1. The process of becoming ores is associated with magmatic processes in deposits
of noble and rare metals, (Karabayev, 2019; Morelli et al., 2007; Wilde et al., 2001),
including dike formations of various age and composition. What are the relationships
of these formations — in spatial, genetic, age terms, How are dikes of different
composition related to granitoid intrusions and the process of becoming ores, and where
are the centers of their formation? These questions are waiting to be resolved. Since, in
recent years, a multi-stage nature of the formation of various igneous formations and
heterogeneous process of becoming ores have been established.

2. To develop theoretical foundations for the regularities of the formation and
distribution of mineral deposits in natural systems and to create their basis of integral
models that reflect the parameters of the formation of deposits and the search and forecast
base. In this regard, it should be noted that unreliable approaches and ideas on the
formation of mineral deposits create a certain danger in the practical application to the
results of fundamental research in applied geology, since genetic models of the process
of becoming ores should determine the basis of exploration and strategic directions of
geological exploration and, ultimately, serve as an important theoretical basis leading to
the discovery of new deposits.

3. To create the determination of the material composition of gold ore process, mainly
micromineral complexes, distribution features of various paragenesis of ore minerals
and ore-accompanying elements in space and time, based on modern worldviews,
reflecting the patterns of formation, as well as, localization of deposits in natural
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systems, moreover, a new science-based material forecast complexes. At present, it is
problematic to achieve significant progress in the field of complex deep processing of
minerals, without the widespread use of precision research methods that provide the
instrumental basis for the implementation of these important scientific and practical
developments and technological solutions.

4. One of the important scientific directions of ore geology is the study of
metasomatic processes and associated process of becoming ores. The materials obtained
in recent years on the formation of metasomatic formations and their relationship with
mineralization (Karabayev, 2019) and the results of experimental studies indicate the
need to revise the existing scientific views in this area. In particular, it is important
to establish the relationship of various metasomatites with heterogeneous process of
becoming ores, in particular skarns with tungsten ores, the significance and sequence
of the formation of various near-ore changes during the formation of gold-ore process,
their formational subdivision, and other issues.

5. The importance of fault tectonics in the location of various igneous formations
and ore deposits in the region has been established (Drew et al., 1996; Savchuk et al.,
2018). Recent studies have obtained preliminary data on the relationship of various
intrusive formations, metasomatic and ore formations formed at separate stages of a
single ore-magmatic stage, with fault structures of various directions. The study of the
regularities of the stage-by-stage formation of tectonic structures of individual mining
regions, depending on the features of their geodynamic development, serves to identify
the nature of the location of various mineral deposits and acquires important prognostic
significance.

Conclusion

1. The gold-ore process coincides in age with Permian granitoid magmatism in
the region; it is located in rocks of different composition and a wide age interval,
superimposed on carbonaceous sedimentary-terrigenous deposits, as well as on
granitoid rocks from the Precambrian to the Lower Permian; the formation of ore
process is genetically related to the formation and derivatives (postmagmatic solutions)
of granitoid magmatism - the presence of a process that contributed to ore formation
is most important in the formation of deposits; fault tectonics is fundamental in the
localization of mineralization; these features should serve as the basis for judgments in
matters of genesis, location and forecasting of industrial facilities.

2. The formation of gold-ore process is a long process (but one stage process!) in that
area, and it is associated with various mineral and geochemical parageneses. Gold-rare-
metal deposits located in near-intrusive spaces, gold is associated with the manifestation
of rare-metal, bismuthine-telluride (main productive), gold-arsenic and silver-gold-
sulfosalt stages of ore formation. Gold-ore process is composed of a combination of
gold-arsenopyrite (the main productive) along with the gold-polysulfide-telluride and
silver-gold-sulfosalt associations were observed in gold-silver objects which is localized
on remote parts of igneous bodies.

These conclusions are quite justified and are consistent with the fundamental
regularity of the evolution of ore-forming systems, according to which all endogenous
gold deposits, regardless of age, geological and tectonic position, composition of the
deep substrate and host rocks, are characterized by a standard set of several productive
gold-bearing mineral associations, and the process ore deposition is controlled by the
laws of thermodynamics - mainly by changing the temperature and acid-base of the
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solution. The solution to these issues contributes to the development of geological
science in general, moreover, it is a great practical importance in the field of predictive
and prospecting basis for geological exploration, in particular.
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