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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 anomalous geomagnetic field of Central Kazakhstan reflects the
different level of magnetization of rocks, as well as their relative position, structure and
occurrence depth. The highest contrast of ATa anomalies is observed above the outcrops
to the ground surface of the pre-Mesozoic basement, where elements of the geological
structure, deep faults, blocks of sedimentary-volcanic formations, areas of secondary
changes in rocks, as well as some mineral deposits confined with them, are shown in
the structure of the anomalous geomagnetic field. The morphology, intensity and size of
geomagnetic anomalies give an opportunity for identification and geological prediction,
while the differentiation of these anomalies, their gradient characterize the qualitative
(structural) features of causative magnetic bodies. The anomalous geomagnetic field of
Central Kazakhstan is caused by inhomogeneously magnetized rocks lying at different
depths in the Earth's crust. The high differentiation of this field reflects the geological
structure of Central Kazakhstan and induces genetic and tectonic-magmatic aspects
of its geological structure and geological evolution. In Central Kazakhstan, magnetic
anomalies of various parameters are observed: a) in morphology: linear-elongated and
arc-shaped, tortuous with a clearly expressed of the larger axis, polygonal, subisometric,
oval, circular, mosaic and complex in configuration and in plan; b) in tension: intense
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and low-intensity; low- and high-gradient (contrasting); c) in size: large, medium and
small. There is a relationship between the magnetization of rocks and the vertical
component Bz of the magnetic field with seismic activity and anomalies of the latest
and modern movements of the earth's crust, with geophysical potential fields, including
thermal fields. Earthquake sources are confined to deep faults or fault nodes and are
characterized by violent changes in the signs of intensity and orientation of magnetic
anomalies. The largest number of seismic events is confined with faults delimiting
tectonic blocks with geomagnetic field anomalies of different intensity and sign.

Keywords: geomagnetic anomalies, deep faults, negative, positive, vertical
component
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Annoramus. Opraneik KazakcTaHHBIH KajbIlITaH THIC T€OMAarHUTTIK epici Tay
KBIHBICTAPBIHBIH, MAarHUTTEIYiHIH OpTYpJi JeHreiiH, coHIai-ak oJaplblH e3apa
OpHAaJNaCybIH, KYPBUIBIMBIH JKOHE Taima 6oy TepeHmdirin kepcereni. ATa anomanms-
JApBIHBIH €H YJKeH KOHTPACThl TEONOTHSIIBIK KYPBUIBIM DIIEMEHTTEpl, TEpeHMIIK
aKaynmapbl, IIeTiHAi-KaHapTay TY3UTIMAEpiHIH OJOKTaphl, Tay JKBIHBICTAPHIHBIH
KaiiTaamMa e3repy ailMaKTaphl, COHJai-aK OJIapMEH IIEKTEeJITeH KeHOip maiimaisl
Ka30anmap KeH OPBIHAAPBI CYPETTe KOPCETIreH JOME30301 1preTachlHbIH JKep OeTiHe
HIBIFYJIapbIHAa OalKanajabl, KajJblITaH ThHIC TI'COMArHUTTIK OPICTIH KYPbUIBIMBIL
['eoMarHuTTIK aybITKYJIApAbIH MOP(OIOrHICh], KAPKbIHIABUIBIFBI KOHE eJImeMaepi
COHKECTEHIIPY JKOHE TEOJIOTHSUTBIK O0JDKAy MYMKIHIITIH Oepei, aim OVJT aybITKYIap IbIH
T depeHIuanysIChl, OJIap/AblH TPaJueHTI ceOemn-calgapiblK MarHUTTIK JIEHEIepIiH
cananblK (KYpBUIBIMJIBIK) epeKIIemKTepin cunarraiapl. Opransik KasakcTaHHBIH
KaJIBIITAH THIC I'€OMArHUTTIK Opici Kep KbIPTHICBIHAA OPTYPJIi TEPEHJIKTE KaTKaH
reTepPOreH Il MarHUTTEITCH JKbIHBICTAPJaH TYBIHJAWbl. ByJl KEH OPHBIHBIH KOFaphl
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capananybl Opranblk Ka3zaKkCTaHHBIH TEONOTHSUIBIK KYPBUIBIMBIH KOpCETeIl >KoHe
OHBIH TEOJOTUSUIBIK KYPBUIBIMBI MEH T€OJIOTHSJIBIK ABOJIIOLUSICHIHBIH T€HETHKAJIBIK
KOHE TEKTOHMKAJIBIK-MarMajblK acHeKTiiepiH asbikTaiasl. Opransik Kazakcranga
OpTYpi mapaMeTpiepliH MAarHMWTTIK aybITKyJaapbl OalKaiagbl: a) MOPQOIOTHUSCH
OOMBIHILA: CBI3BIKTHI-Y3apTBUIFAH JKOHE JOFa TOpi3li, aWKbIH YJIKeH oci Oap
OypairaH, KemOYphIILThl, CYyOM30METPHSIIBIK, COMAKIIA, TOHIENIEK, MO3aUKaJbIK JKOHE
KOH(UTYpaMaCchl MEH >KOocTapbl OOMbIHIIA KYp/eli; 0) KepHeyi OOHbIHIIA: KapPKBIH/IBI
YKOHE TOMEH - KaPKBIHIBIIBIFbI; TOMEH KOHE JKOFaphl IPaJHeHT] (KOHTPACT); B) ©IIIeMi
OOMbBIHIIIA: YJIKEH, OpTalla jKoHe KillkeHTal. Tay >KbIHBICTAPBIHBIH MarHUTTENyl MEH
MarHuT epiciHiH Tik Bz KOMIIOHEHTI apachiH/Ia CEMCMUKAIBIK OSJICEHIUTIKIICH KOHE Kep
KBIPTBICBIHBIH COHFBI JKOHE Ka31pri KO3FalbICTapbIHBIH aybITKYIapbIMEH, TOTECHIHAIIbI
reoU3NKaIbIK ©piCTEpMEH, COHBIH ILIHIE KbUIy epicTepiMeH Oaitmanbic Oap. XKep
CUIKIHICIHIH OIIaKTapbl TEPEH aKayJapMeH HeMece aKayJblK TYHiHAEpPIMEH HIEKTeNreH
KOHE MArHHUTTIK aybITKYJAapAblH KapKbIHIBUIBIFEI MEH OaFjapiaHy OenrijepiHiH
KYpPT e3repyiMeH cumartaiaisl. CeCMUKaIBIK OKUFalIapIblH €H KON CaHbl opTypii
KapKbIHABUIBIK TI€H OCJT1HIH T€OMAarHUTTIK OPICiHIH aybITKyJIapbl 0ap TEKTOHUKAIBIK,
OJ0KTapAbl 06JIETiH aKaylapra ColiKec KeJesi.

Tyiiin ce3mep: reoMarHuTTIK aybITKyJap, TEpeHIIK akayiaapbl, Tepic, OH, TIK
KOMIIOHEHT

©A.E. Aderos', H.H. Y36exon?, A.H. Y36exon*3, 2023
!Satbayev University, Anmmarsl, Kazaxcramu;
Muctutyt CeiicMonorui MUHHUCTEPCTBA 110 YPE3BBIYAHHBIM CHTYAIIUSIM
Pecnyonmuku Kazaxcran;
SUucTUTYT reodusnueckux ucciemoannii Hanmonaasaoro Siaeproro Ientpa
PecrryOmukn Kazaxcran.
E-mail: abl 21@mail.ru

CTPYKTYPA U UHTEPIIPUTALIUS AHOMAJIMU TEOMAT'HUTHOI'O
HOJISAA HEHTPAJIBHOI'O KABAXCTAHA

AbetoB A.E. — JloxTop reonoro-MuHepanornieckux Hayk. [Ipodeccop. AccorunpoBanHslii mpodeccop
Muctutyt reonoruu u Hedrerasosoro aena um. K. Typeicosa. Kadenpa I'eodpusuku. Anmarsr, Kazaxcran
E-mail abetov.auez@mail.ru, https://orcid.org/0000—0002—1866-7677;

V36exoB H.H. — PhD, 3amecturens aupekropa no Hayku, MacrutyT Ceiicmonorun MUC PK, Anmarsl,
Kazaxcran

E-mail nursarsen@inbox.ru, https://orcid.org/0000-0001-5831-9303;

¥36exoB A.H. — PhD, Crapumii Hayunstit corpynuuk, MU' HSLL PK, Anmarsl, Kasaxcran

E-mail abl_21@mail.ru, https://orcid.org/0000-0001-6152—4068.

AHHOTauus. AHoManbHOE reoMarnuTHoe nosie Llenrpansaoro Kaszaxcrana oro0-
pakaeT pa3HyK CTENECHb HAMAarHUYEHHOCTH TOPHBIX IOPOA, a TaKXKE HMX OTHOCHU-
TEJILHOE B3aUMOPACIOJIOKECHUE, CTPYKTYpYy M InyOuHy 3aseranus. HauGonpas
KOHTPacTHOCTh aHoMasnii ATa HabirogaeTcst Hasl BBIXOIaMH Ha AHEBHYIO IIOBEPXHOCTD
ZI0Me3030iickoro ¢GyHIaMeHTa, I1e B CTPYKType aHOMAaJIbHOTO I'€OMarHUTHOTO MOJIS
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MIPOSIBJISIFOTCST AJIEMEHTHI  TEOJIOTUYECKOTO CTPOCHUS, TIYOMHHBIC Pa3jioMbl, OJIOKH
0CaJIOYHO-BYJIKAHOTECHHBIX (popMaIuii, MecTa MPOSBICHHUS BTOPUYHBIX H3MCHEHHI
TOPHBIX TTOPOI, & TAKKE MPUYPOUCHHBIEC K HUIM HEKOTOPBIC MECTOPOXKIACHIS TTOJIE3HBIX
rncKomaeMbIXx. Mopdomorus, HanpsKEHHOCTh W pa3Mepbl TCOMAarHUTHBIX aHOMAJIHH
MPEIOCTABISAIOT BO3MOXXHOCTH TPOBEACHUS WASCHTH(PDHUKANINA W TeOJOTHYECKOTO
MIPOTHO3a, Torna Kak AudQepeHIIMPOBAHHOCTh ITHX aHOMAJIHMHA M UX TPaIMEHTHOCTh
XapaKTepU3yT KAYeCTBEHHBIC (CTPYKTYPHbBIC) MPU3HAKA MarHUTOBO3MYIIAOIIIX
Tela. AHomanbHOe reomarHuTHoe mnosie llentpanbHoro Kasaxcrana o0ycioBIIEHO
HEOIHOPOAHO-HAMAaTHMYEHHBIMI TOPHBIMU TIOPOAAMH, 3aJICTAIOIIMMH Ha Pa3HOM
mIyOnHe B 3eMHOU Kope. Bricokas muddepeHIIMpOBaHHOCTh ITOTO IOJISI OTPa)kacT
reojoruyeckyto crpykrypy LlentpanpHoro Kazaxcrana u MHAyLHUPYET F€HETHUECKUE
U TEKTOHO-MarMaTHM4eCKUE AacCIEKThl €ro TEOJIOTMYECKOTO CTPOCHUS U HUCTOPUHU
pasButusi. B llenrpanpHom Kazaxcrane HaOMIONAIOTCS CaMble Pa3lIMYHBIC IO CBOUM
napaMeTrpaM MarHHTHBIC aHOMAJHMH: a) MO MOPQOJOTHH: JIMHCHHO-BBITSHYThIC W
JyrooOpa3Hbie, W3BHJIMCTBIC C YETKO BBIPAXKCHHBIM MpeoOiagaHueM OOJIbIICH OCH,
TTOJINTOHATEHEIE, CyOM30METPHUICCKIE, OBABHBIC, KOJIBIIEBEIC, MO3AMYHEIC M CIIOKHBIE
10 KOH(UTYPAINH B TUTaHe; 0) 10 HAITPSXKEHHOCTH: MHTEHCUBHBIE I MAJIONHTEHCHBHEIE;
HU3KO-U BBICOKOTPAJIMCHTHBIE (KOHTPACTHBIE); B) IO pa3Mepy: KpYIHBIE, CpPEIHUE
U BEChbMa HE3HAYUTENbHBIC MO IUIomamu. lIpocimexuBaeTcsi B3aUMOCBSI3b MEKIY
HaMarHUYCHHOCTHIO TOPOJ] M BEPTUKAIBLHON KOMIOHEHTH Bz MarHUTHOTO TOJS C
CEeCMUYECKON aKTUBHOCTBIO U C aHOMAJIMAMHU HOBEUIIMX U COBPEMEHHBIX JBHUKEHUM
3eMHOM KOPHI, ¢ TeO(HU3UICCKUMHU TOTCHIINATBLHBIME TOJISIMH, B T. 9. C TETUIOBBIMH
monsiMu. OQYaru 3emIIeTpsSCeHUH MPHUYypPOYeHBl K TIIyOWHHBIM pasjioMaM WIH y3JIaM
pPa3IOMOB U XapaKTEPU3YIOTCs PE3KOM CMEHOM 3HaKaM HaNpsKEHHOCTH U OPUEHTALUU
MarHUTHBIX aHOMaNIni. HanOosbiee KoMMYecTBO CEHCMUYECKHIX COOBITUI PUYPOUCHO
K pa3joMam, pa3rpaHHUYMBaIONIMM TEKTOHUYECKUE OJIOKHU C pa3HBIMHU 10 HHTEHCUBHOCTH
1 3HAKY aHOMAJINHA TEOMArHUTHOTO TIOJIS.

KuaioueBble ¢Jji0Ba: TeOMarHUTHBIC aHOMAINH, TTyOWHHBIC pAa3JIOMBI, OTpPHIIA-
TEJIbHBIE, OJIOKUTEIbHBIC, BEPTHKAIbHASI KOMIIOHEHTA

Introduction

When studying the deep structure of the earth's crust, a wide range of geological and
geophysical methods are used, among which an important place is given to magnetic
exploration, since the data obtained carry reliable information about the parameters
of the basement that determines the direction and geological evolution of any region
(Belkin et al., 1983).

The history of geomagnetic survey at the of Central Kazakhstan can be divided into
several stages.

The first magnetic surveys with Tiberg-Talen magnetometers (M-1) were carried out
by D.N. Redkin in 1932 at the Karazhal (Ustanynzhal), Bolshoy and Maly Ktai areas,
where iron ore outcrops were known by that time.

In 1934-1936, magnetic survey was carried out in Central Kazakhstan by Atasu
geophysical parties of "Kazakh Geology Corporate”. In the process of subsequent
analysis and integration of date based on the results of areal surveys of the anomalous
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geomagnetic field, a number of hidden intrusive and subvolcanic bodies, faults of
various directions and scales, overlain by sedimentary deposits of the Upper Devonian
and Lower Carboniferous ages, buried horsts and grabens of various orders and other
tectonic elements were revealed.

As a result of these works, information was obtained about the general structure
of the geomagnetic field of Central Kazakhstan and a number of iron deposits were
discovered on a total area of about 750 thousand square kilometers (Abetov et al., 2020).

Since 1950, regional (in scales 1:1 000 000; 1:500 000; 1:200 000) and exploration
(in scale — 1:100 000) aeromagnetic surveys in Central Kazakhstan were carried out
with ferrosonde aeromagnetometers AEM-49 by the All-Union Research Institute of
Exploration Geophysics (Litvinova et al., 2002).

By the end of the 50s, almost the entire territory of Central Kazakhstan was captured
by medium-scale regional and exploration aeromagnetic surveys with ferrosonde
aeromagnetometers. The materials of these studies were the basis for the compilation
and preparation for publication of sheet maps of the anomalous geomagnetic field of
Kazakhstan in scales of 1:200 000 and 1:1000 000.

However, due to the fact that these surveys were carried out in most cases with visual
reference to outdated 1:200000 scale topographic maps, the accuracy of the resulting
maps is recognized as low.

In 1962-1966 «The Kazakh Geophysical Trust», KAZVIRG and the Volkov
expedition in Central Kazakhstan fulfilled large-scale aeromagnetic surveys with aerial
photograph navigation of routes with more modern ferrosonde aeromagnetometers
AMF-21 (stations ASG-45, ASG-46, ASG-48, ASG-48-M2 and AM-13), which allowed
to increase the accuracy of these surveys (+ 15-25 nT) (Litvinova et al., 2002). Wide-
angle aerial cameras began to be used for aerial photograph navigation and networks of
frame routes began to develop.

In 1961 “The Kazakh Geophysical Trust” the electronic navigation of routes was
tested, which allowed since 1963 to transfer to aeromagnetic surveys in a scale of
1:10000 with increased requirements for the accuracy of route linking (+ 25 m) and the
accuracy of active aircraft driving (+ 30 m). The accuracy of these surveys has increased
to + 10-20 nT.

In general, multi-scale aecromagnetic surveys in Central Kazakhstan for the period
1955-1966 have overlaps both among themselves and for each individual site. In other
words, large-scale surveys in most cases cover the areas of small- and medium-scale
surveys fulfilled in previous years with ferrosonde aeromagnetometers of the first
generations.

In 1966-1968 the Kazakh Geophysical Trust (V.N. Grigoriev) performed a
critical analysis of materials made in Kazakhstan (including Central Kazakhstan) of
aeromagnetic surveys as of 01.01.1967. As a result of these surveys, the cartograms of
aeromagnetic study were compiled on the scales, and technical, and economic features,
the results of aeromagnetic surveys of various types were compared with each other
and with ground surveys. The questions of the method of interpretation of aeromagnetic
data are considered.
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Based on the above, aeromagnetic surveys were assigned to a certain scale of research.
In 1965-1968, the “Kazakh Geophysical Trsut” compiled and prepared for publication a
generalized map of the isodynamic anomalous magnetic field of Kazakhstan in a scale of
1:1 500 000 (M.V. Kuminova, A.M. Shurunova, V.M. Serdyukova, L.M. Krukhmaleva,
A.E. Vasnetsov) the general editorship of M.D. Morozov. This generalized map was the
first overview map of the anomalous magnetic field of Kazakhstan, reflecting various
elements of its geological structure.

In the future, it was widely used in planning regional and prospecting geological and
geophysical exploration, in performing various case studies, compiling integral maps of
different geological contents: metallogenic, tectonic, magmatic formations, etc.

Smalle-scale aeromagnetic surveys with ferrosonde aeromagnetometers of the
latest generation to assist geological exploration continued until 1978. Since 1964 they
were performed in parallel with discrete measurements of the full vector quantity of
the geomagnetic field. This made it possible to bring the relative measurements to the
absolute values of the Earth's magnetic field.

In 1978, KAZIMS (N.Ya. Ekidina) carried out study to assess the quality of
aeromagnetic studies with ferrosonde aeromagnetometers that were being completed
in Kazakhstan (including in Central Kazakhstan) and surveys with proton and quantum
aeromagnetometers that began at a qualitatively new level. As a result of this study on
the scales of 1:500 000 and 1:3 000 000, cartograms of aeromagnetic knowledge for
this period were compiled, on which certain reporting maps were assigned to a certain
conditioned scale.

In addition to the exploration, the materials of small-scale aecromagnetic surveys
were used in the ongoing compilation, preparation for redaction and publication of sets
of sheet maps of the anomalous geomagnetic field in a scale of 1:200 000 in graphs and
isolines, as well as at a scale of 1:1 000 000 in isolines (Litvinova et al., 2002).

In 1974, under the scientific editorship of Z.A. Makarova, a generalized map of the
anomalous geomagnetic field of Kazakhstan was published in scales of 1:1 000 000
and 1:200 000. In 1978, by Z.A. Makarova published an explanatory report to this
map, which was the final step of many years of work of cartographic parties on the
compilation and preparation for publication of sets of magnetic maps of scales 1:200
000 and 1:1 000 000 (Daukeev et al., 2002).

In 2004, the 1:1 000 000 scale map of the anomalous magnetic field (ATa) of
Kazakhstan was published. (Daukeev et al., 2002; Uzhkenov et al. 2004).

Findings. Inhomogeneously magnetized rocks of the consolidated Earth's crust, lying
at different depths, are mainly reflected into the field of regional geomagnetic anomalies
of Central Kazakhstan. The differentiation of rocks by the level of magnetization,
their physical structure, and the depth of occurrence determine the morphology of the
anomalous geomagnetic field of Central Kazakhstan, the structure of which mainly
reflects inhomogeneously magnetized rocks of the consolidated Earth's crust (Belkin et
al., 1983). The sedimentary cover, being practically non-magnetic or weakly magnetic,
does not change the picture of the field created by the submerged parts of the Paleozoic
structures.
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In the anomalous geomagnetic field of Central Kazakhstan (isolated within the
boundaries of the shield of the same name), geomagnetic anomalies of the most diverse
morphology are observed: linear-elongated and arcuate, wavy with clearly defined
predominance of the larger axis, alternating with subisometric, annular, mosaic and
complex configuration in terms of anomalies (Fig 1) (Litvinova et al., 2002).

Linear anomalies, as a rule, can be traced for tens and hundreds of kilometers and
in most cases are confined to zones of large anticline structures. Isometric, annular and
oval anomalies conform to the batholiths and other intrusive rocks. Grouping in the
form of mosaic, annular zones of isometric and multidirectional narrow-line anomalies
reflect their confinedness to the arched uplifts of the Earth's crust.

The greatest contrast, expressiveness and informative values of are observed above
the outcrops of the pre-Mesozoic crystalline basement on the ground surface, where
elements of the geological structure are clearly displayed in the anomalous geomagnetic
field. The intensity of the geomagnetic field here also sustains sharp variations. There are
large and small-sized, intense and low-intensity anomalies, with low and high gradient
changes in intensity profile (Belkin et al., 1983).

Linear anomalous zones. They form extended linearly elongated or arcuate
anomalies. However, it is not uncommon for these zones to contain isometric and
polygonal forms of ATa anomalies with increased or decreased values, located
in chains, echelon-shaped or clearly oriented in a certain direction (Lugovenko
et al., 1974; (Lugovenko et al., 1984). This type of anomalies is associated with
large-sized anticline structures, deep faults.
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Fig 1. Fragment of the map of the anomalous magnetic field of Central Kazakhstan with elements of
tectonics and seismicity.
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Description: [-Metamorphic basement highs; II-Caledonian folded zones; III-
Superimposed Hercynian structures on the Caledonides: IV-Hercynian Jungar-Balkhash
system; V- Balkhash-Ili Late Paleozoic volcanic belt.

1-30. Tectonic elements.

[-Metamorphic basement highs: 1-2 - Ulutau;

II-Caledonian folded zones. Anticlinories: 6 - Ermentau, 8 - Boschekul, 12 - Chingiz,
27 - Betpakdalin, 28 - Maykain;

Synclinories: 9 - Baikonur, 10 - Seletin, 11 - Jalair-Naiman, 29 - Bayanaul,

III-Superimposed Hercynian structures in the Caledonides: 3 - Teniz depression, 4
- Dzhezkazgan (Chu- Dzhezkazgan) depression, 5 - Sarysu-Teniz zone of block folds;
7 - Karazhal trough, 13 - Shiderty depression, 17 - Karaganda depression; 21'- 212 -21°-
21% - Devonian regional volcanic-plutonic belt.

IV-Hercynian Jungar-Balkhash system. Anticlinories: 14 - Spassk, 16 -Tekturmas,
18 - Atasu, 22 - Aktau-Mointy, 23 - North-Balkhash. Synclinories: 15 - Nurin, 19 -
Karasor, 20 - Uspensk (with the same name crumpling zone), 24 - Zhaman-Sarysu;

V- Balkhash-Ili Late Paleozoic volcanic belt: Depressions: 25 -Tokrau, 26 -
Kalmakemel, 30 - Bakanas.

Deep faults: @)- Astana, (®-Western Balkhash, ©-Central Kazakhstan, ©-West
Junggar, (B)-Kounrad-Borlyn,®-Kalba-Chingiz, ©-Chingiz regional upthrust, ®-the
Zhalair-Naiman, §)-Spassky, @ Uspensky, ¥)-West-Ulutau.

Red circles are earthquakes sources. Black lines are tectonic faults. The red line is
the contour under study.

The highest contrast, expression or informativeness of ATa anomalies is
observed over the outcrops of the pre-Mesozoic basement of Central Kazakhstan,
where the structure of the anomalous geomagnetic field clearly shows such
elements of the geological structure as magmatic formations of intermediate and
basic composition, deep faults, blocks of sedimentary-volcanogenic formations,
areas manifestations of secondary changes in rocks, as well as certain types of
mineral deposits confined to them (Nusipov et al., 2007).

An example of a contrasting displays of fault tectonics into the positive anomalous
geomagnetic field of Central Kazakhstan with an intensity from +150 to +600 nT and
more is a meridional tectonic block containing intrusive of magnetic Upper Carboniferous
leucogranites and a non-magnetic sedimentary rocks block located in its southeastern
part. It is confined to a fragment of the Central Kazakhstan Fault, which traces toward
northwestern direction (Fig 1).

The Spassky Thrust (the northwestern extremities of the Chingiz Thrust) and the Kalba-
Chingiz Thrust-Strike - Slip, as well as the Balkhash and Zhalair-Naiman faults with the
northwestern direction are quite confidently displayed the characteristic stepping down
of AGMF, which are separated by dramatic negative linear anomalies ATa (Litvinova et
al., 2002).

In the Zhalair-Naiman structural-tectonic zone along the fault of the same name,
earthquake source recorded in the depth range of 18-22 km (Mikailova et al., 2018).
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The linear anomalous zone of the magnetic field of the Spassk anticlinorium, confined
to the fault of the same name, is oriented from north-east to south-west. The intensity of
geomagnetic field anomalies here varies in the range of -50+-650 nT or more (Fig 1).

In places, sporadically developed linear anomalies with positive sign (+50-+600 nT
and more) are observed. The orientation of the ATa anomalies is fully consistent with the
spatial positioning of the Spassky anticlinorium. In some areas located in the area of the
junction of the latter with the Karaganda depression, earthquake sources are recoded in
the depth range of 15-24 km (Abetov et al., 2020; Mikailova et al., 2018).

At the Ulutau metamorphic basement high, ATa anomalies are genetically associated
with intrusions of the main—medium composition or blocks of ultramafic and effusions
of the main-medium compositions. The negative anomalies of the geomagnetic field here
are oriented submeridionally, from the southeast to the northwest. The intensity of these
anomalies varies in the range of -50+-500 nT or more. Here, sporadically developed
linear anomalies of a positive sign (+50+~+600 nT) are observed. The orientation of the
ATa anomalies coincides with the extension of the Ulutau metamorphic basement high.

Earthquake sources are recorded in the depth range of 14-16 km in some areas of
this high, located in the zone of its junction with the Zhezkazgan depression. In the
southern part of the Devonian marginal volcanic-plutonic belt, positive geomagnetic field
anomalies are oriented submeridially. Their intensity varies in a wide range +50 ++550
nT and more (Abetov et al., 2020).

There is no consistency in the extension of the southern part of the Devonian marginal
volcanic-plutonic belt and the ATa anomalies isolated here. Hypocenters of seismic events
were recorded in the depth range h=1-15 km (Mikailova et al., 2018). The anomalies of
this belt are oriented an archwise. On its southern flank their north-western orientation is
observed, on the southern — north-eastern (Fig 1).

The extension of the geomagnetic field anomalies here is consistent with the extension
of the Devonian marginal volcanic-plutonic belt. The intensity of negative anomalies of
ATa here varies in the range of -50+-650 nT and more. Sporadically occurrence positive
linear anomalies (+50 + +550 nT and more) are observed. Earthquake sources recorded
in the depth range of 18-20 km are observed in some areas.

In the northwestern part of the Devonian marginal volcanic-plutonic belt and in the
Maykain anticlinory, areas of increased values of anomalies of complex polygonal shape
with a tension up to +600 nT or more are isolated, more often elongated in the northwestern
and sublatitudinal directions. The genesis of these anomalies may be associated with
submerged intrusions of the basic-intermediate composition exposed to the north, as well
as metasomatic and metamorphic changes.

In the north-east of the Karaganda depression, on the phon of positive variations of
the anomalous of geomagnetic field (+500-+600 nT), there are areas of inversion of this
field with the value of anomalies ATa up to -100 + -300 nT (Fig 1).

The areas in the north of the Karaganda depression draw special attention, where an
increase in the intensity of anomalies A Taup to +500 nT and more is observed over non-
magnetic rocks of the Carboniferous and Jurassic, interpreted by the relatively shallow
occurrence of post-Carboniferous intrusions, which can be represented by granodiorite
outcrops 60 km northwest of the village of Shakhtinsk.

16



ISSN 2224-5278 5.2023

The earthquake sources recorded in the depth interval of 14-22 km in some
areas located in the junction zone of the Karaganda depression with the Tekturmas
anticlinorium, within the swathe of the Spassk fault (Mikailova et al., 2018).

Our studies made it possible to determine the nature of this fault using the method
of A.V. Vvedenskaya, which is by northwest-trending strike-slip fault with a large
amplitude, that is consistent with the dynamics of regional faults in this direction.

Standard method of A.V. Vvedenskaya, based on the signs of the first arrivals of
the P-wave to construct a stereogram of the earthquake source mechanism, determine
the orientation of the three main stress axes and the position of two equiprobable nodal
planes (Vvedenskaya, 1969).

Isometric and oval anomalies. Isometric, ring and oval anomalies of different sizes
match to the subjacent intrusive, batholiths, eruptive vents and other local geological
formations. Above these bodies observed local isometric negative anomalies with
intensity from a few hundred to a thousand nT amid of indifferent negative or weakly
positive magnetic field.

Anomalous geomagnetic fields with intensity from -200 to -650 nT and more
are represented by local isometric (including ring) anomalies ATa confined to the
mapped subjacent intrusive and massifs of Lower Permian syenodiorites (easterly the
Torgai, Eremtau and Arshaly settlements), alaskites (for example, near the settlements
Kokdombak and Bayanaul), granodiorites (40 km west of the Akadyr railway station)
within the structural elements of the Boshchekul anticlinorium and the Shiderty
depression.

In the structural elements of the Teniz depression and the Sarysu-Teniz zone of block
folds, composed by Paleozoic formations, are formed by isometric or polygonal positive
anomalies with increased intensity (from +100 to +500 nT and more). In some areas, the
intensity of anomalies here increases up to +600++700 nT, less often more (Litvinova
et al., 2002).

The genesis of ATa anomalies is associated with subjacent intrusive, massifs of
Lower Permian syenodiorites. The orientation of anomalies or anomalous zones can be
grouped into northeast, northwest and meridional directions, which are not consistent
with the general orientation of the Teniz depression and Sarysu-Teniz zone of block
folds (Daukeev et al., 2002).

The Uspensky anticlinorium in the anomalous geomagnetic field is a zone of
sublatitudinal orientation with anomaly intensity from -200+-600 to +100++550 nT.
It is isolated by the coincidence of the orientation of magnetic anomalies and tectonic
elements (Litvinova et al., 2002).

Mosaic systems of anomalies of alternating-sing geomagnetic field. They are
isolated by small isometric and irregularly shaped anomalous areas, representing by a
set of chaotically located positive and negative anomalies of varying intensity.

The complex nature of the anomalous geomagnetic field practically does not change
at the North Balkhash anticlinorium. Intense geomagnetic anomalies of variable values
(from -200+-500 nT to +500 nT and more) of both signs form anomalous fields of
complex configuration here, which are associated with the intrusions of the North-
Balkhash (Kounrad) and Sayak metallogenic regions.

17



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

To the east and northeast of the Central Kazakhstan and Chingiz regional faults
in the anomalous geomagnetic field, the area of sharply differentiated (“variegated”)
anomalies is isolated with a clear tendency to northwest strike. According to magnetic
data, this territory entire can already be attributed to the Irtysh-Altai folded belt.

In the anomalous geomagnetic field of the Zhezkazgan depression, it seems possible
to trace a clearly defined contact (and partly a deep continuation) of large geological
structures in Kazakhstan. In its northwestern part, outcrops of the Ulutau (Karsakpaya)
crystalline basement are mapped; in the southwestern part - the northern end of the Big
Karatau ridge; and to the northeast and east, segments of the Atasu, Chu-Ili and Zhalair-
Naiman folding zones are marked.

In the anomalous geomagnetic field of the central part of the Zhezkazgan depression,
a clearly pronounced anomaly ATa is observed, elongated in the northwest direction and
consisting of three maxima with values of +200++400 nT (20 km southwest of the cities
of Zhezkazgan and Satbaev). This anomaly is probably caused by a latent (non-eroded)
mafic-intermediate intrusive, which played an important role in metamorphogenic
processes.

Earthquake sources were recorded in separate areas confined to fault zones and
located in the joint zone of the Dzhezkazgan depression with the Ulutau metamorphic
basement high in the depth range of 14-16 km.

The Dzhungaro-Balkhash region is isolated by the complex nature of the anomalies
of geomagnetic fields with the intensity of anomalies of both signs from -200+-500 to
+50++400 nT and more. The strike of these anomalies here is weakly correlated with
the orientation of tectonic elements. Earthquake sources were recorded with a depth of
15-22 km in the fault zones of this region (Nusipov et al., 2007).

Result and discussion

The vertical components of the Bz magnetic field were studied in order to obtain a
complete picture of the nature of magnetically disturbing objects (Nusipov et al., 2007).

A fragment of the scheme of the vertical component Bz of the Kazakh shield (for the
epoch 1900 and 2004) was used to study its tectonic structure and is a system of isolines
with negative and positive values, forming extensive maxima and minima (Fig 2).

The Zhalair-Naiman synclinorium, the Devonian marginal volcanic-plutanic belt
and the Aktau-Mointy anticlinorium form a large subisometric anomalous region of
negative values of the vertical component Bz from -10 up to -30 nT or more, which,
apparently, will approaches to more heated rocks of the consolidated crust (Nusipov et
al., 2007).

From the west (Ulutau metamorphic ledge, Zhezkazgan depression, the southern
part of the Devonian marginal volcano-plutonic belt), from the north (Tenizkaya
depression, Maikainsky anticlinorium) and from the east (Uspensky and Zhaman-
Sarysu syncolinories, Dzungar-Balkhash region), this anomalous area is adjacent to
vast the range of positive values of the vertical component Bz (from +10 to +40 nT and
more) (Fig 2).

The nature of these positive values can be explained by the presence here of more
heated rocks of the consolidated crust in the field of the dipole current component of the
Earth’s main planetary field (Nusipov et al., 2007).
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Fig 2. The fragment of the scheme of the vertical component Bz of the magnetic field of the
Kazakhstan’s lithosphere, according to the MF POMME model for the 2001 epoch. Scale 1:5,000,000
with highlighted contour under study and earthquake sources.

In general, a fragment of the scheme of the vertical component Bz of the magnetic
field of the Kazakh shield is interesting in that the nature of the isolines coincides with
the nature of the isolines of the amplitudes of modern earth crust movements according
to ground leveling data (Abetov et al., 2020) obtained as a result of many years of
ground leveling work.

This fact means with a high probability the relationship between the state of
magnetization of the deep layers of the earth’s crust and the fields of modern motions.
Since the basicity of rocks increases with depth, there is an obvious connection between
the geothermal field and magnetic susceptibility (Abetov et al., 2020).

It is known that the Curie point for rocks is several hundred degrees. Therefore, weak
and negative fields can correspond to heated rocks of the crust, while less heated ones
form positive fields, being magnetized in the field of the dipole current component of
the main planetary field of the Earth.

It should be added to this that on slices of the consolidated crust at depths of 10 and
30 km there is a trend of increasing the value of geothermal anomalies in the western
direction, which is a criterion for changing the thermal conductivity of the rocks.
Geothermal anomalies are confined to active tectonic faults and have direct correlations
with the morphology, orientation, and intensity of magnetic and gravity anomalies
(Abetov et al., 2019).

Areas with increased values of geothermal anomalies are characterized by linearly
elongated anomalies of the geomagnetic field of both signs and submeridional
orientation, while areas with decreased values of geothermal anomalies on slices of
the consolidated crust of 10 and 30 km have mosaic, oval and ring anomalies of the
geomagnetic field (Nusipov et al., 2007).

Areas with minimum temperatures in the consolidated crust correspond to a wide
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range of changes in anomalies and the sign of the geomagnetic field. Here it is unstable
and variable (Abetov et al., 2019).

The Central Kazakhstan Gravity Minimum and adjacent areas are distinguished by
low values of thermal fields on slices of the consolidated crust of 10 and 30 km (Abetov et
al.,2019). From here, to the west, towards the Ulutau high of the metamorphic basement,
the density of the consolidated crust and the values of geothermal anomalies increase
(Abetov et al., 2019), which is directly related to the different thermal conductivity of
the rocks that make up the consolidated crust.

Earthquake sources are concentrated along the periphery of the Central Kazakhstan
Gravitational Minimum (Abetov et al., 2020; Mikailova et al., 2018; (Abetov et
al., 2019) and at the junction of areas with different ages of basement consolidation
(Abdullabekov et al., 1975; Abetov et al., 2020), most of which are concentrated in
gradient zones of changes in the values of geothermal, geomagnetic and density
anomalies of the consolidated crust.

Conclusions

The anomalous geomagnetic field of Central Kazakhstan reflects the different degree
of magnetization of rocks, as well as their relative position, structure and depth. In
addition, through changes in magnetic properties caused by contact-metasomatic,
metamorphic and hydrothermal processes, the anomalies of this field to some extent
include the consequences of ore-forming, magmatic and lithological processes of
formation of areas and regions of Central Kazakhstan;

The anomalous geomagnetic field (AGMF) of Central Kazakhstan is caused by
heterogeneous - magnetized rocks occurring at different depths in the earth’s crust;

The high differentiation of anomalous geomagnetic field reflects the geological
structure of Central Kazakhstan and induces genetic and tectonic-magmatic aspects of
its geological structure and evolution;

The morphology, intensity and size of geomagnetic anomalies provide an
opportunity for identification and geological forecasting, while the differentiation of
these anomalies, the gradient of their changes characterizes the qualitative (structural)
features of magnetically disturbing bodies;

Within Central Kazakhstan, magnetic anomalies of various parameters are observed:
linearly elongated and arcuate, winding with a clearly pronounced predominance of the
major axis, polygonal, subisometric, oval, ring, mosaic, and etc.; intensive and low-
intensity; low- and high-gradient (contrast); finally, large and very small in area;

Above the outcrops on the daytime surface of the pre-Mesozoic basement, the highest
contrast of anomalies ATa is observed, where elements of the geological structure appear
in the structure of the anomalous geomagnetic field: deep faults, blocks of sedimentary-
volcanogenic formations, places of display of secondary changes in rocks, as well as
some mineral deposits associated with them;

The relations between the magnetization of rocks and the vertical component of the
Bz magnetic field with anomalies of the latest and modern movements of the Earth’s
crust, geophysical potential fields, including thermal fields, is traced;

The anomalous geomagnetic field of Central Kazakhstan correlates with seismic
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activity. Earthquake sources are confined to deep faults or faultnodes and are characterized
by a sharp change in the sign of tension and orientation of magnetic anomalies. The
greatest number of seismic events is confined to faults that delimit tectonic blocks with
geomagnetic field anomalies of different intensity and sign.
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