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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 PecnyOnukachHBIH ¥IJITTHIK FRUTBIM akagemusicey PKB, 2024
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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 ecrectBernHo 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 «HanmonanbHas akanemus Hayk Pecryonuku Kazaxcrany, 2024
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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 article developed a new stratigraphic scheme of metamorphosed
Pre-Cambrian deposits of the Zholshoky area in the Atassu-Moiynty watershed.
Particular attention was paid to the porphyroid strata, which were previously
included on geological maps as part of the Upper Riphean Altynsyngan Formation,
were we included in the Kabantau Formation. Also noticed the relationship of the
Kabantau Formation with the underlying porphyroids of the Urkendeu Formation,
where the quartzites and shales included in these formations are generally similar,
and the porphyroids in these formations are distinguishable in color and structural-
textural characteristics and the petrochemical features of porphyroids of these two
formations are given. The conducted studies have made significant adjustments
to the schemes for stratigraphic dissection of the Pre-Cambrian in Zholshoky, and
these data will be applied throughout the Atassu-Moiynty watershed and other
regions with Pre-Cambrian metamorphic outcrops.
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Annoranus. Makanana Atacy-MoUBIHTHI Cy anaObIHaars! JKOIIIOKE Taylapbl
ayJaHBIHBIH MeTaMopu3alusIIanFal KeMOPHA albIHAaFbl MOTiHAIIEPiHIH KaHa
CTpaTUTpaUsIIBIK CXeMachl o3ipiieHAi. byFaH NefiH TeoNOoTHsuIbIK KapTaiapia
JKOFapFbl pU(DEHITIK aNThIHCHIHFAH CBUTCHIHBIH KYpaMblHA €HTEH MOP(QHUPOUITHI
KabarTap¥a epeKiie Hazap aydapblULibl, 013 oJapapl KabaHTay CBUTAChIHA €HI13TeH
enik. Conyaii-ak, kabaHTay CBUTACHIHBIH YPKEH/IEY CBUTACHIHBIH TOMEH/IEH] OpHa-
JacKaH MOop(UPOUATAPBIMEH KapbIM-KATBIHACKIHBIH EPeKIIeTiKTepi Oaiikamabl,
MYHZIa OCBHI CBUTAJIAPIbIH KypaMblHA KIPETiH KBAapIUTTEp MEH TaKraractap
KBl YKcac, al OyJl CBHTajapAarbl MOPPHUPOHIATAP TYCI MEH KYPBUIBIMIBIK-
TEKCTYPaIIbIK CHITaTTamMaliapbl OOMBIHIIIA €PEeKINeIeHE ] JKOHE OChl €Ki CBHUTaHBIH
Op(UPOUATAPBIHEIH TETPOXUMHSIIBIK €peKIIemKTepi kenripinred. JKypriziiren
3eprreynep JKommokel TaymapblHAAFel KeMOpHiire IeiHri cTpaTurpadusIibK
OeJIIeKTey cxeMajapblHa eleylli TY3eTyJIep €HTi3Jli JkoHe Oy nepekrep Aracy-
MoWbIHTE Ccy anaObIHBIH OYKiI aymarblHAa koHe KemOpuili anmmbiHmars!
MeTaMOpQTHIK MIBIFYIaphl Oap 0acka eHipiep/ie KOJIIaHbUIaThIH 0O0JIa Ibl.

Tyiiin ce3nep: crparurpadusi, keMOpUd alfbIHAAFBl WIOTiHILIEP, TOphu-
pouaTap, MeTaMOp(THI KBIHBICTAP, TPOTEPO30H, KBITIKBII By TKaHUTTEDP, OpTabIK
Kazakcran
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AHnHoTanusi. B crarbe Obina pazpaboraHa HOBasi cTparurpaduyeckas cxema
MeTaMOp(U30BaHHBIX JIOKEMOPUICKHX OTIOKeHHH paiiona rtop JKommoxs
B Artacy-MouHTHHCKOM Bojpopaszaene. Ocoboe BHMMaHHE OBUIO YIElICHO
nopGHUPOUIHBIM TOJIIAM, KOTOPBIE paHee Ha T€OJOMYECKUX KapTax BKIIOYAIN
B COCTaB BEPXHEPU(PEHCKON aNTBIHCHIHTAHCKOW CBUTBHI, ObIIM HAMH BKJIIOUYEHBI
B KabaHTaycKylo CBUTY. Takke 3aMe4eHbl OCOOCHHOCTH B3aWMOOTHOIICHHS
KabaHTayCKOW CBHUTHI C TOACTHIIAIOIIUMH HOPQUPOUAaMHU YPKEHCYCKOH CBUTOM,
IJ€ BXOASAILIME B COCTaB ATHUX CBHUT KBAPLMTHI M CIAHLBI B LEJOM aHAJIOTHYHB,
a MopGUPOUIBI B 3THX CBUTAX Pa3IMYUMBI 110 LBETY U CTPYKTYPHO-TEKCTYpPHBIM
XapaKTEPUCTHKAaM W MPHUBEACHBI METPOXUMUYECKHE OCOOCHHOCTH MOP(PHUPOUIOB
9TUX JByX CBHUT. lIpoBeieHHBIC HCCICIOBaHUS BHECIHM CYIIECTBEHHBIC
KOPPEKTHPOBKH B CXEMBI II0 CTpaTUrpaguyecKoMy pPacUICHEHHIO AOKeMOpus
B ropax JKOJNIIOKBI M 3TH JaHHBIE OyAyT NMPHUMEHSITHCS Ha BCEH TeppUTOpPHUU
Atacy-MOMHTHHCKOTO BOJOpa3jesia U Ha APYTHX PErHoHax C JOKeMOpUICKHMU
MeTaMOpP(UUECKUMH BBIXOIAMH.

KitroueBblie ci1oBa: crparurpadus, JokeMOpUHCKUE OTIOKEHUS, TOPHUPOHIHL,
MeTaMop(UIECKUe TTOPObI, TPOTEPO30H

Introduction

The Zholshoky Mountains area is located in the western part of the Atasu-
Mointin watershed, which in turn is part of the Aktau-Moiynty SFZ (structural-
formational zone). The Aktau-Moiynty SFZ is one of the largest Pre-Cambrian
massifs in Central Kazakhstan. The stratigraphy of this area has been studied since
the 1950s, especially actively in the 70s-90s (Avdeev, 1965; Alperovich, 1971;
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German, 1979; Zaitsev, 1980; Filatova, 1986), and more recently from the early
2000's to the present (Degtyarev, 2008, 2015; Tretyakov, 2010-2016) but some
questions remain debatable until now, up to different understanding of the total
volume and age range of the thickness.

Carried out modern work on the site within the framework of GMC-200,
allowed the authors to perform the following tasks: to make significant adjustments
to the schemes of stratigraphic dissection of the Pre-Cambrian in the Zholshoky
mountains, in particular porphyroids - volcanites of acidic composition, to identify
patterns of structure of their sections, the features of metamorphism, structural
position and geodynamic conditions of formation.

Below is a map of the facts (Figure 1) of the area where the geological survey
and collection of necessary materials were carried out.
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Figure 1 - Map of the actual material of sheet L-43-A.
® (3133) — sampling point. e — intermediate sampling point. SK10 - wells. The section of the
Zholshoky Mountains is highlighted in red.
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Materials and basic methods

In developing the scheme of stratigraphic breakdown of the Pre-Cambrian
deposits of Zholshoky were used geochronological, historical and geological,
based on geodynamic events.
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Laboratory work on the study area included:

— Semi-quantitative spectral analysis for Ag, As, B, Ba, Be, Bi, Ce, Co, Cu,
La, Mn, Mo, Ni, P, Pb, Sb, Sn, U, V, W, Y, Zn;

— silicate analysis;

— making transparent grinds;

All types of laboratory work were performed in the specialized chemical-
analytical laboratory of Azimut Geology LLP.

As a result, the authors propose the following stratigraphic scheme of the Pre-
Cambrian breakdown for the Zholshoky Mountains area, which is described in the
chapter results.

Results

Stratigraphy. According to the adopted scheme (taking into account the
correction), the section of the Pre-Cambrian strata of the area are stratified formations
of the Lower Proterozoic and Upper Riphean. Only the Lower Proterozoic strata
of the Kabantau Formation of quartz-sericite and mica schists, quartzites and
porphyroids (PR kb) were included by the authors in the area of the Zholshoky
mountains; the Aidakharly Formation of quartz-sericite schists and quartzites
(PR ad) and at the foot of the mountains in the western and southwestern part of the
Lower Devonian deposits of the Pragian and Emsian stage of green sandy-aleuritic
marine sediments with horizons of polymictic gravelites, conglomerates and lenses
of limestone (D p-¢) (Figure 2).
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Figure 2 - Geological map of the Zholshoky Mountains area (L-43-A).

1 — Upper link. Alluvial deposits of the first terrace above the floodplain. Sands, pebbles,
loams, sandy loam. 2 — Upper link holocene. Deluvial-proluvial loam, sandy loam, rubble; alluvial-
proluvial loam, sand, pebbles. 3 — Gray-colored sandstones, gravelites, lenses of conglomerates,
siltstones, organogenic limestones. 4 — Boulder and pebble conglomerates "limestone" and
polymictic, gravelites, sandstones. At the bottom of the undisturbed horizon of red "garbage"
siltstones with gravelly admixture. 5 — Kogeday Formation. Conglomerates, gravelites, sandstones,
siltstones, tuffs. 6 — Sarykum Formation. Light gray, thinly layered limestones, dolomites, marls,
siliceous siltstones. 7 — Abylhayr Formation. Gray, light gray massive coarse-layered calcareous
dolomites; stromatolites. 8 — Altynsyngan Series. Porphyroids in lavas and tuffs of dacite, rhyolite,
and rhyodacite composition. At the bottom the pack of different quartzite conglomerates. 9 —
Aidakharly Formation. Quartz-sericite shales, white quartzites. 10 — Kabantau Formation. Quartz-
sericite and mica schists, quartzites, porphyroids. 11 — II phase. Medium-fine-grained leucocratic
granites. 12 — I phase. Strong medium-grained leucrocratic granites. 13 — II phase. Medium-grained
granodiorites, quartz diorites. 14 — Leucocratic granites. 15 — Granodiorites. 16 — Porphyroids.
Kabantau Formation (PR kb)

The Kabantau Formation was isolated and first described in the areas adjacent to
the territory of sheet L-43-1 to the west in the process of work of GDP-50 (German,
1979). Previously, on the geological maps of GDP-50 sheet L-43-I, quartzites and
shale strata, the authors compared with the Kabantau Formation, belonged to the
Taskoraly and Sulumanak formations of the Upper Riphean, and porphyroids were
part of the Upper Riphean Altynsyngan Formation.

The outcrops of the Kabantau Formation are confined to the slopes and tops of
the dominant ridges in the terrain, which determines the degree of exposure of the
rocks of the Formation.

In the studied area, the Kabantau Formation overlaps the porphyroids of the
Urkendeu Formation without visible inconsistency. This bedding is mapped in
the Kushoky Mountains, along the northeastern slope of which is traced a marker
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horizon of mottled quartzite 5 meters thick, which in the stratotypic section of the
Kabantau mountains is confined to the roof of the Urkendeu Formation.

Overlapped by the Kabantau Formation, also without apparent inconsistency,
by shales and quartzites of the Aydakharly Formation of the Lower Proterozoic.
These relationships were observed by the authors on the southern slope of Mount
Zholshoky, but given the complexity of the tectonic structure of this area, its isolation
from the main distribution fields of Proterozoic formations, and the similarity of the
structure of sections of the Kabantau and Adakharli formations, it is difficult to
make unequivocal conclusions.

The section of the Kabantau Formation, most fully described outside of the
GMC-200 area, has a two-member structure. Its lower part (pack) is composed of
metamorphosed sedimentary rocks - shales, quartzites and quartzite-schists.

Figure 3 - Microstructure of porphyroids of the Kabantau Formation in thin sections.
a) — Sample 3079, with analyzer; b) — Sample 3082, without analyzer

The upper pack of the Kabantau Formation is a lamination of porphyroids, shales
with interlayers of quartzites. Meta-sedimentary varieties are generally similar to
shales and quartzites of the lower unit; porphyroids are more varied in color and
texture-structural features than rocks of the Urkendeu Formation; fluidal varieties
and varieties with relict gradational stratification (metatuffites) are common in
them. The microstructures of the described porphyroids are shown below (Figure
3). These features we represent the outcrops of porphyroids in the foothills of the
Zholshoky Mountains.

The metamorphism of the rocks of the suite corresponds to the greenschist
facies (Kovach, 2011). The thickness of the Kabantau Formation in the area of the
Zholshoky Mountains can reach 700 meters, and to the west of the study area, in
full sections of the formation its thickness is estimated at least 1200m.

Petrographic features of porphyroids of the Kabantau Formation in the
Zholshoky Mountains can be judged, based on two, available to the authors of the
article, silicate analyses, as well as 12 samples of previous researchers (Filatova,
1986) (Table 1).
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Table 1 - Content of petrogenic elements (wt%) in representative analyses of porphyroids of the

Kabantau Formation.

No. sample No. ' SiO,

1 3133 76,74
2 3153/4 71,50
3 2866 72,82
4 2866/5 72,09
5 2867/6 70,39
6 2868 68,43
7 2868/2 70,88
8 286811 70,72
9 286931 71,6

10 12576 73,67
11 2581 72,42
12 473]2 75,82
13 4733 74,19
14 475|1 69,96

TiO,
0,18
0,36
0,18
0,23
0,23
0,41
0,23
0,4

0,33
0,12
0,26
0,09
0,08
0,27

ALO,
13,65
15,30
13,02
14,13
14,86
15,58
14,68
14,04
13,65
14,6

14,28
12,95
13,68
14,96

Fe,0, FeO
2,46 -
2,94 -
1,52 14
0,66 2,13
1,47 1,71
1,25 2,78
1,12 224
2,95 1,03
1,39 1,35
0,48 1,35
1,65 0,93
0,68 0,63
1,02 0,95
2,45 1,26

MnO

<0,01
0,05
CIL
0,04
0,06
0,06
0,05
0,08
0,08
0,03
0,94
0,03
0,04

MgO

0,63
0,59
0,87
1,07
1,8

1,66
0,95
0,88
0,89
0,97
1,62
0,65
0,75
1,08

CaO

0,15
0,13
1,89
1,15
1,15
1,15
1,48
1,23
1,48
0,6

0,45
0,6

0,6

0,75

Na,O
0,19
1,65
1,96
2,21
3,48
3,66
2,2
1,3
2,12
7,12
3,26
2,82
2,42
2,3

K,0
4,00
5,97
6
4,65
2,71
3,27
5,72
5,84
5,72
12
2,62
4,56
45
52

PZOS
0,12
0,07
0,18
0,21
0,16
0,14
0,14
0,1

0,23
0,2

0,28
0,28
0,28

According to the ratio of silica and alkali sum, most of the samples of the Kabantau
Formation fall into the rhyodacite field, and less frequently into the low-alkaline
rhyolite field (Figure 4). All breeds belong to the potassium series (Figure 5) and
are characterized by high potassium (Figure 5). In terms of the relative aluminum
oxide content, the porphyroids of the Kabantau series belong to the group of very
high alumina, wt %: Si02-72,23, Ti02-0.24, Al1203-14.24, Fe,0,~1.57, FeO*—
1,27 MnO-0.10, MgO-1.03, Ca0-0.92, Na20-2.62, K20-4.43, P205-0.17.

Also, a comparative characterization was made with porphyroids of the
Urkendeu Formation, which are found in nearby areas and which are similar in
composition to porphyroids of the Kabantau Formation (Figure 4)

Na20+K20 (%)
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Figure 4 - Petrochemical diagram of SiO,-(K,0+Na,O) for rocks: Kabantau Formation
Urkendeu Porphyroids Kabantau Formation.
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1 — porphyroids of the Kabantau Formation (PR1kb); 2 — porphyroids of the
Kabantau Formation (PR1kb) (German, 1975); 3 — porphyroids of the Kabantau
Formation (PR 1ur) (German, 1975)
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Figure 5 - Petrochemical diagram of Na,O — K, O for rocks: Urkendeu and Kabantau formations
1 — porphyroids of the Kabantau Formation (PR1kb); 2 — porphyroids of the Kabantau
Formation (PR1kb) (German, 1975); 3 — porphyroids of the Urkendeu Formation (PR 1ur) (German,
1975)

According to L.I. Filatova (Filatova, 1986), the porphyroids of the described
sequence differ from similar rocks of the Urkendeu Formation in their composition
by higher silicic content and lower alkalinity (Figure 4), with a more prominent
role of sodium in the alkali balance (Figure 5). In addition, she noted a two- to
threefold decrease in the lithium content in the Kabantau porphyroids compared to
the Urkendeu.

The Kabantau Formation together with the overlying Aidakharly Formation
are included by the authors of the article in a single metavolcanogenic-terrigenous
formation (PR1 ); therefore, the geochemical characteristics of the formation, as
well as the characteristics of the physical properties of its rocks, are given below,
after the description of the Aidakharly Formation (Fig. 7).

The Early Proterozoic age of the Kabantau Formation is accepted in accordance
with the Regional Stratigraphic Scheme, which is also confirmed by its consistent
occurrence on the porphyroids of the Urkendeu Formation of the Lower Proterozoic.

Aidakharly Formation (PR ad)

The distribution area of the described formation is very small; it is located at
the top of the Zholshoky Mountains and their western continuation near the frame
of sheet L-43-1. Here, the rocks of the formation form a narrow synclinal structure,
extending sublatitudinally, apparently tilted to the south. Farther westward,
beyond L-43-10, this band of outcrops is spatially contiguous with the Akmaya
and Aidakharly ridges, where the described formation receives its maximum
distribution.
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Atthe GDP-50 stage, the quartzites and shales that we isolated in the Aidakharly
Formation belonged to the Taskoralin Formation of the Upper Riphean (Kroner,
2008). Yu.A. Zaitsev and his colleagues attributed these outcrops to the lower part of
the Kabantau Formation (Zaitsev, 1980), which was largely based on the erroneous
idea that all the porphyroids surrounding the Zholshoky Mountains belong to the
Urkendeu Formation. According to our field observations, firstly, porphyroids of
two stratigraphic levels are distributed in the described area: Lower Proterozoic and
Upper Riphean (the age of the latter, which will be discussed below, is confirmed
by modern isotopic determinations). Second, the shale and quartzite package,
according to the superstructure of the first of these levels (obviously, the Kabantau
level), by the nature of the section completely corresponds to the lower part of the
Aydakharly Formation of the Akmai Mountains on sheet L-42-VI.

The section of the Aydakharly Formation in the Zholshoky Mountains has a
two-member structure. The porphyroids of the Kabantau Formation are obviously
overlain by greenish-gray mica, chlorite-mica, and quartz-mica schists, in which
brown quartzite interlayers appear higher on the slope. The section is crowned
by massive white and spotted quartzites that form the ridge crest. The thickness
of the formation is up to 100 meters. The degree of metamorphic changes in the
rocks of the formation, as well as previously described divisions, corresponds to
the greenschist facies.

The Early Proterozoic age of the Aidakharly Formation is accepted in accordance
with the Regional Stratigraphic Scheme.

The similarity of the structure of the sections and the material composition
of their constituent rocks allow the Kabantau and Aydakharli formations to be
combined into a single metavolcanogenic-terrigenous formation (PR ).
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Figure 6 - Elemental concentration diagram for the rocks of the metavolcanogenic-terrigenous
(quartzitic-shale with porphyroids) formation

The rocks of this formation are characterized by litho-chalcophylic association of
dispersed elements with significant accumulation of arsenic, boron, bismuth, lead,
antimony, and tungsten (accumulation coefficient over 2.5), moderate accumulation
of barium and tin (accumulation coefficient within 1.2-2.5) and removal of cobalt,
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copper, lanthanum, manganese, molybdenum, nickel, phosphorus, uranium,
vanadium, yttrium (accumulation coefficient less than 0.75) (Figure 6).

Upper Riphean. Altynsyngan Series (R,al)

This formation is traced by the authors to the north of the Zholshoky Mountains.
While in the predecessors (Alperovich), the outcrops at the foot of the Zholshoky
Mountains were included in the Altynsyngan Formation, which is not confirmed by
the authors of this article.

The outcrop of volcanites of the Altynsyngan series is good. They consist of
numerous small mountain massifs with elevations up to 1000 meters and more,
within which rocks of the series give rocky outcrops. The lower, terrigenous part of
the series is very poorly exposed, in fact, in 2—3 small areas.

In the described territory, the deposits of the Altynsyngan series unconformably
overlap the rocks of the Aikarly, Taskoraly, and Kabantau series with erosion.
The Altynsyngan series is overlapped, uncoordinated with erosion, by coarse-
clastic rocks of the Baiepshin Formation of the Upper Riphean and "limestone"
conglomerates of the Lockhovian stage of the Lower Devonian.

Active intrusive contacts of the described series are established with granites
of the second allochthonous phase of the Upper Triassic Uzunzhal complex along
the northern contact of the Uzunzhal massif, and the first phase of the Akchatau
complex of the Lower Permian in the eastern contact of the Akchatau massif.

The main rocks composing the Altynsyngan series are porphyroids — volcanites of
acidic composition, irregularly, but usually very weakly metamorphosed. According
to the authors of this report, based on their own field observations and review of a
significant number of thin sections, the Altynsyngan series contains both virtually
unmetamorphosed and varieties with typical metamorphic structures and associations
of newly formed minerals, especially in the main mass of rocks (Figure 7).

Macroscopically porphyroids of the series, these are rocks of different shades
of gray, pinkish, greenish-gray, tobacco colors. Textures from massive to distinctly
schistose; structure, usually porphyritic. Porphyritic (blastoporphyritic) secretions,
ranging in size from a fraction of a millimeter to the first millimeter and, in some
cases, over a centimeter, are represented by quartz and, in subordinate quantity,
feldspars, mainly calanitic.

X - .

Figure 7 Porphyroid of the central block with a lepidoblastic base mass. Porphyry quartz
excretions bear traces of melting (section 4006) a) — with analyzer; b) — without analyzer
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Analysis of the cited generalized section of the Altynsyngan series allowed
L.I. Filatova to conclude that this sequence belongs to "a typical lava explosion
formation with a significant role of ignimbrites proper" (Degtyarev, 2015).

The petrochemical composition of the volcanites of the Altynsynganskaya
series was studied on the basis of 21 silicate analyses of samples taken, mainly
within the GMK-200. As can be seen in the classification diagram (Figure 8), the
composition of the rocks of the series varies over a wide range, from normally
alkaline dacites, rhyodacites, and rhyolites to their moderately alkaline analogs,
which clearly distinguishes this sequence from the Urkendeus Formation of the
Lower Proterozoic. According to the NJO/K,O — SiO, ratio, the rocks belong
mainly to the potassium-sodium series and, to a lesser extent, to the potassium
series (Figure 9). In terms of the relative potassium content, the described volcanics
belong to the high-potassium group. The aluminosilicate coefficient al', which
varies from 2.73 to 4.86, indicates a very high aluminosilicity of rocks.
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The Altynsyngan series is characterized by a litho-chalcophilic association
of scattered elements. Significant accumulation of boron and lead (accumulation
coefficient over 2.5) is noted in the rocks of the formation. Arsenic, antimony, tin,
and tungsten accumulate in moderate concentrations (accumulation factor in the
range 1.2-2.5). Silver, beryllium, cerium, cobalt, copper, lanthanum, manganese,
molybdenum, nickel, phosphorus, uranium, vanadium, yttrium, zinc (accumulation
factor less than 0.75) (Figure 10).

To substantiate the age of the Altynsyngan series, we have repeatedly used
isotopic-geochemical data on zircon monomineral fractions from the constituent
volcanics. The results presented by different authors showed a wide range of values,
which was the cause of many years of debate. The current stratigraphic scheme is
based on the 1540+45 Ma figure obtained from 5 samples taken by L.I. Filatova in
the Kotyrtas (Keregetas) area; the exact location of the sampling points could not
be established (German, 1979).

The most "recent" results of isotope-chemical studies are given in the dissertation
of A.A. Tretiakov (Tretyakov, 2010). These analyses were performed using modern
ID TIMS and SHRIMPII techniques with appropriate preparation of analytical
material and are considered by the authors of this report as the most reliable at this
stage of research. Two samples were taken, the first AM-046 in the area of Kotyrtas
mountains, the second north of Zholshoky mountains (the number and exact place
of sampling is unknown). The age values of the first sample correspond to 92549
Ma, the second to 921+5 Ma, which also corresponds to the Late Riphean.

The described sequence is attributed by the authors to the metaryolite-dacite
(porphyroidal) formation (Rzp)' L.I. Filatova (1991) associated the accumulation
of these deposits with an isolated meridional volcanotectonic depression deposited
on the consolidated Early Proterozoic basement. According to the assumptions
of some researchers, the volcanites of the Altynsyngan series are comagmatic to
granitoids of the Uzunzhal complex of the Lower Riphean. [sotopic-geochemical
and geochemical studies in recent years confirm this assumption, which will be
discussed below in the description of intrusive formations.
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Figure 10 - Diagram of the concentration of elements of metaryolite-dacite (porphyroidal)
formation rocks
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Conclusion

In this article, the relationship of stratigraphic strata of the Zholshoky Mountains
area was studied. The surveys made it possible to make some changes in the
distribution of these stratigraphic strata. Earlier, the Zholshoky Mountains were
completely included in the Altynsyngan Formation. But according to the work done,
the slopes of the Zholshoky mountains are included in the Kabantau formation of
quartz-sericite and mica schists, quartzites and porphyroids, and the mountain top
in the Aidakharly formation of quartz-sericite schists, white quartzites. And the
Altynsyngan Formation was recorded north of the Zholshoky Mountains. All this
makes it possible to more accurately understand the stratigraphy of the area and
neighboring areas and further identify deposits for exploration and development of
this area. And also provides an opportunity for scientific research into the formation
of deposits.
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