ISSN 2518-170X (Online)
ISSN 2224-5278 (Print)

NEWS OF THE NATIONAL ACADEMY
OF SCIENCES OF THE REPUBLIC
OF KAZAKHSTAN, SERIES OF
GEOLOGY AND TECHNICAL SCIENCES

Ne4
2026



ISSN 2518-170X (Online)
ISSN 2224-5278 (Print)

———

CENTRAL ASIAN ACADEMIC
RESEARCH CENTER

—
AL

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN,
SERIES OF GEOLOGY AND TECHNICAL
SCIENCES

4 (478)

JULY — AUGUST 2026

THE JOURNAL WAS FOUNDED IN 1940

PUBLISHED 6 TIMES A YEAR

ALMATY, 2026



2 Clarivate
Analytics

The scientific journal News of the National Academy of Sciences of the Republic of Kazakhstan,
Series of Geology and Technical Sciences has been indexed in the international abstract and citation
database Scopus since 2016 and demonstrates stable bibliometric performance.

The journal is also included in the Emerging Sources Citation Index (ESCI) of the Web of Science
platform (Clarivate Analytics, since 2018).

Indexing in ESCI confirms the journal s compliance with international standards of scientific peer
review and editorial ethics and is considered by Clarivate Analytics as part of the evaluation process
for potential inclusion in the Science Citation Index Expanded (SCIE), Social Sciences Citation Index
(SSCI), and Arts & Humanities Citation Index (AHCI).

Indexing in Scopus and Web of Science ensures high international visibility of publications,
promotes citation growth, and reflects the editorial board’s commitment to publishing relevant,
original, and scientifically significant research in the fields of geology and technical sciences.

«Kazaxcman Pecnybnuxkacel ¥immulx 2ol1oim akademuscvinviy Xabapnapul. [eonocus owcome
MEXHUKATBIK  bLILIMOAD Cepuschly blivlmu cypuansl 2016 dceinoan 6acman Xanelkapanwlk
peepamusmix JHcaHe SbLILIMUMEMPUATLIK Scopus 0epeKKOPbIHOA UHOEKCmeneoi JHeaHe mypaKmol
OUOTUOMEMPUATBIK KOPCEeMKiumepoi Kepcemin Keneol.

Convimen xamap ocypran Web of Science naamgpopmacwinviy (Clarivate Analytics, 2018)
Xanvlkapanvli peghepamusmix sicamne Haykomempusnwlx oepekkopsl Emerging Sources Citation Index
(ESCI) mizimine eneizineen.

ESCI 0epexxopuvinoa unoekcmenyi scypHAIObIH XATbIKAPATIK EbLILIMU PeYEH3UANAY MATANnmapvl
MeH pe0aKyusIblK SMUKa CMaHoapmmapviia catikecmiein pacmatiosl, conoati-ax, Clarivate Analytics
Komnauuscel mapanvinan 6aceiivimovt Science Citation Index Expanded (SCIE), Social Sciences
Citation Index (SSCI) owcone Arts & Humanities Citation Index (AHCI) depexkoprapvina ewneizy
Kapacmuelpuliyod.

Scopus  owcone Web of Science Oepexkkoprapvinoa uUHOEKCMENYi  HCAPUATAHBIMOAPOLIH
XanvlKapanvlk 0eyeelioe Heo2apbl CYPAHbICKA ue OONYbIH KAMMAMACHI3 emedi, O1apObly 0UeKCos Ay
KopcemKiwimepiniy apmyusina viknan emeoi Jcane pedaKyusblK alKanbly 2e0n02us MeH MexXHUKaIblK
EBIILIMOAP CANACHIHOA&bL ©3eKMmi, Oipecell JiCaHe EbLIbIMU MYPEbIOAH MAHbI30bl 3epmmeynepoi
JAcapuAnay2a FMmulislColH AUKbIHOALObL.

Hayunwiii sicypran « News of the National Academy of Sciences of the Republic of Kazakhstan, Series
of Geology and Technical Sciencesy c 2016 2o0a undexcupyemcs 6 mencoyHapooHoll pegpepamusHol
u Haykomempuueckou 6aze Oanuvix Scopus u OeMoHcmpupyem cmabuibHvle OubIUOMempuiecKue
nokasamern.

JKypHan maxaice 8KIHOUEH 6 MENCOYHAPOOHYIO pephepamueHyio U HAYKOMEmPUYecKyro 6azy OaHHbIX
Emerging Sources Citation Index (ESCI) nramgopmer Web of Science (Clarivate Analytics, 2018).

HUnoexcuposanue ¢ ESCI noomeepoicoaem coomeemcmeue HCYPHALA MEHCOYHAPOOHBIM
CMAHOApMam HAYUHO20 PEYeH3UPOBAHUS U PEOAKYUOHHOU MUKU, 4 MAKIHCE PACCMAMPUBAEMCS
xomnanueu Clarivate Analytics 6 pamkax oanvHetiue2o exkarouenus uzoanus 6 Science Citation Index
Expanded (SCIE), Social Sciences Citation Index (SSCI) u Arts & Humanities Citation Index (AHCI).

Hnoexcuposanue 6 Scopus u Web of Science obecneuusaem 6bICOKYIO MeHCOYHAPOOHVIO
80CcmMpebosaHHOCMb  NYOIUKAYULl, CHOCOOCMEYem poCcmy YumupyeMocmu u noomeepicoaent
cmpemaerue pedaKyuoHHOU Koare2uu nyOIuKo8ams akmyaibHble, OPUSUHATbHbIE U HAYYHO 3HAYUMbLE
UCCIe008AHUS 8 0OACTIU 2€002UU U MEXHUYECKUX HAVK.



EDITOR-IN-CHIEF

ZHURINOV Murat Zhurinovich, Doctor of Chemical Sciences, Professor, Academician of TAAS
and NAS RK, General Director of the Research Institute of Petroleum Refining and Petrochemicals (Almaty,
Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=6602177960; https://www.webofscience.com/
wos/author/record/2017489

DEPUTY EDITOR-IN-CHIEF

ABSADYKOYV Bakhyt Narikbayevich, Doctor of Technical Sciences, Professor, Academician of NAS RK,
Satbayev University (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=6504694468;
https://www.webofscience.com/wos/author/record/2411827

EDITORIAL BOARD:

ABSAMETOV Malis Kudysovich, Doctor of Geological and Mineralogical Sciences, Professor,
Academician of NAS RK, Director of the U.M. Akhmedsafin Institute of Hydrogeology and Geoecology (Almaty,
Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=56955769200; https://www.webofscience.com/
wos/author/record/1937883

ZHOLTAEYV Geroy Zholtaevich, Doctor of Geological and Mineralogical Sciences, Professor, Honorary
Academician of NAS RK (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=
57112610200 https://www.webofscience.com/wos/author/record/1939201

SNOW Daniel, PhD, Associate Professor, Director, Aquatic Sciences Laboratory, University of Nebraska
(Nebraska, USA), https://www.scopus.com/authid/detail.uri?authorld=7103259215; https://www.webofscience.
com/wos/author/record/1429613

SELTMANN Reimar, PhD, Head of Petrology and Mineral Deposits Research in the Earth Sciences
Department, Natural History Museum (London, Great Britain), https://www.scopus.com/authid/detail.
uri?authorld=55883084800; https://www.webofscience.com/wos/author/record/1048681

PANFILOV Mikhail Borisovich, Doctor of Technical Sciences, Professor at the University of Nancy
(Nancy, France), https://www.scopus.com/authid/detail.uri?authorld=7003436752; https://www.webofscience.
com/wos/author/record/1230499

SHEN Ping, PhD, Deputy Director of the Mining Geology Committee of the Chinese Geological Society,
Member of the American Association of Economic Geologists (Beijing, China), https://www.scopus.com/authid/
detail.uri?authorld=57202873965; https://www.webofscience.com/wos/author/record/1753209

FISCHER Axel, PhD, Associate Professor, Technical University of Dresden (Dresden, Germany), https://
www.scopus.com/authid/detail.uri?authorld=35738572100;  https://www.webofscience.com/wos/author/record/
2085986

AGABEKOYV Vladimir Enokovich, Doctor of Chemical Sciences, Academician of NAS of Belarus,
Honorary Director of the Institute of Chemistry of New Materials (Minsk, Belarus), https:/www.scopus.com/
authid/detail.uri?authorld=7004624845

CATALIN Stefan, PhD, Associate Professor, Technical University of Dresden (Dresden, Germany), https://
www.scopus.com/authid/detail.uri?authorld=35203904500;  https://www.webofscience.com/wos/author/record/
1309251

JAY Sagin, PhD, Associate Professor, Nazarbayev University (Astana, Kazakhstan), https://www.scopus.
com/authid/detail.uri?authorld=57204467637; https://www.webofscience.com/wos/author/record/907886

FRATTINI Paolo, PhD, Associate Professor, University of Milano - Bicocca (Milan, Italy), https:/www.
scopus.com/authid/detail.uri?authorld=56538922400

NURPEISOVA Marzhan Baysanovna, Doctor of Technical Sciences, Professor of Satbayev University
(Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=57202218883; https://www.webof-
science.com/wos/author/record/ AAD-1173-2019

RATOYV Boranbay Tovbasarovich, Doctor of Technical Sciences, Professor, Head of the Department of
Geophysics and Seismology, Satbayev University (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.
uri?authorld=55927684100; https://www.webofscience.com/wos/author/record/1993614

RONNY Berndtsson, Professor, Director of the Centre for Advanced Middle Eastern Studies, Lund University
(Lund, Sweden), https://www.scopus.com/authid/detail.uri?authorld=7005388716; https://www.webofscience.
com/wos/author/record/1324908

MIRLAS Vladimir, PhD, Professor, Eastern R&D Center, Ariel University (Ariel, Israel), https://www.scopus.
com/authid/detail.uri?authorld=8610969300; https://www.webofscience.com/wos/author/record/53680261

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology and technology
sciences.
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Owner: «Central Asian Academic Research Center» LLP (Almaty).
The certificate of registration of a periodical printed publication in the Committee of information of the Ministry
of Information and Communications of the Republic of Kazakhstan N° KZ50VPY 00121155, issued on 05.06.2025
Thematic scope: geology, hydrogeology, geography, mining and chemical technologies of oil, gas and metals
Periodicity: 6 times a year.
http://www.geolog-technical kz/index.php/en/

© «Central Asian Academic Research Center» LLP, 2026.



BAC PEJAKTOP

JK¥PBIHOB Mypar ’KypbIHy/Ibl, XUMHUS FBUIBIMAAPBIHBIH TOKTOPBI, podeccop, XFAK xone KP ¥FA
akajgemuri, MyHail eHJey *oHE MyHaH-XHMHSCHl FHUIBIMU-3ePTTEY MHCTUTYTHIHBIH 0ac AUPEKTOPHI (AJIMATHI,
Kasakcran), https://www.scopus.com/authid/detail.uri?authorld=6602177960; https://www.webofscience.com/
wos/author/record/2017489

BAC PEJAKTOP/IbIH OPBIHEACAPBI:

ABCAJIBIKOB BakbiT Hopikfaiiy/ibl, TexHuHKa FbUIBIMIAPBIHBIH JOKTOpPBI, mpodeccop, KP ¥FA
akanemuri, K.M. CorbGaeB arbinnarsl Kasak YITTHIK TEXHHKAIBIK 3epTTeY YHHBepcHuTeTi (Anmarsl, Kazakcran),
https://www.scopus.com/authid/detail.uri?authorld=6504694468; https://www.webofscience.com/wos/author/re-
cord/2411827

PEJAKLIUS AJTIKACBI:

OBCOMETOB Mouic Kyablcyabl, reoiorus-MHHEPAIOr s FRUIBIMAAPBIHEIH JTOKTOpHI, mpodeccop, KP
YFA akanemuri, Y.M. Axmencaduu atbiHaarsl [ HIpOreonorus soHe Te0dKOIOTUsl HHCTUTYTBIHBIH JTHPEKTOPDI
(Anmatel, Kasakcran), https://www.scopus.com/authid/detail.uri?authorld=56955769200; https://www.webof-
science.com/wos/author/record/1937883

7KOJITAEB I'epoii Koaraiiyibl, reosorus-MUHEpanorus FhUIBIMAAPBIHBIH JOKTOPHI, podeccop, KP ¥FA
KypmerTi akagemuri (Anmarsl, Kazakcran), https://www.scopus.com/authid/detail.uri?authorld=57112610200;
https://www.webofscience.com/wos/author/record/1939201

CHOY [Ipumen, PhD, kaysivpacteipsurran npodeccop, Hebpacka yumsepcuterinin Cy FbUIbIMAAphI
3epTxaHachiHbIH aupekTopsl (Hebpacka, AKIII), https://www.scopus.com/authid/detail.uri?authorld=710325
9215; https://www.webofscience.com/wos/author/record/1429613

3EJIBTMAHH Paiimap, PhD, Xep Typainb! FeutbiMaap OemiMiHiH HETPOIOTHS KOHE Maiaasisl Kazdanap KeH
OpBIH/IAPbI CAJIACBIHIAFBI 3ePTTEYNEePiHiH kerekurici, Taburu Tapux mypakaiibl (JlIonnoH, ¥neiOpuranus), https://
www.scopus.com/authid/detail.uri?authorld=55883084800; https://www.webofscience.com/wos/author/record/ 1048681

NAH®WJIOB Muxaua BopucoBu4, TexHHKa FBUIBIMIAPLIHBIH JOKTOPbI, HaHCH yHHBEpCHTETIHIH
npodeccopsr (Hancu, @pannus), https://www.scopus.com/authid/detail.uri?authorld=7003436752; https://www.
webofscience.com/wos/author/record/1230499

HIEH IMun, PhD, KeiTail reonorusuiblk KOFaMbIHbIH Tay-KeH Ie0NorHsChl KOMHTETI AUPEKTOPBIHBIH OpbIH-
Oacapbl, AMEpPHUKaHIBIK KOHOMHKAJIBIK T€OJIOrTap KaybIMIAacThIFbIHBIH Mylneci (beibkin, Kprrait), https:/www.
scopus.com/authid/detail.uri?authorld=57202873965; https://www.webofscience.com/wos/author/record/ 1753209

@OUUIEP Axcenb, PhD, kaysimpacteipsutran mpogeccop, Apesnen TexHukaiblk yHuBepcureti ([pesnen,
T'epmanns), https://www.scopus.com/authid/detail.uri?authorld=35738572100; https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Buagumup EHokoBHY, XUMUsI FBUIBIMIAPLIHBIH JOKTOPEL, bemapycs ¥FA akagemuri, XKana
Marepuaiap XUMUSIChl MHCTUTYTBIHBIH KYpMeTTi aupektopbl (Munck, bemapycs), https://www.scopus.com/
authid/detail.uri?authorld=7004624845

KATAJIUH Credan, PhD, kaysimaacTeipsiirad npodeccop, Jpesnen Texuukansik yausepeuteri (pesnen,
Tepmanns), https://www.scopus.com/authid/detail.uri?authorld=35203904500; https://www.webofscience.com/
wos/author/record/1309251

CATBIHTAEB “Kamnaii, PhD, kaysimpacteipbuiran npogeccop, HasapbGae ynusepcureri (ActaHa,
Kasakcran), https://www.scopus.com/authid/detail.uri?authorld=57204467637; https://www.webofscience.com/
wos/author/record/907886

®PATTUHHU IMaono, PhD, kaysimpacteipbuiran mnpodeccop, bukokk Mmman ynusepcuteri (Munas,
Wranus), https://www.scopus.com/authid/detail.uri?authorld=56538922400

HYPIEUICOBA Map:xan BaiicaHKbI3bl, TeXHHKa FhUIBIMAAPBIHBIH JOKTOpbI, K.M. CorbaeB arbIHIaFbl
Kasak yiTThIK TEeXHHKAIBIK 3epTTey yHHBEPCHTETiHIH mpodeccopsl (Ammarsl, Kazakcran), https://www.scopus.
com/authid/detail.uri?authorld=57202218883; https://www.webofscience.com/wos/author/record/AAD-1173-2019

PATOB Bopanoaii ToB6acapoBu4, TeXHHKA FBUIBIMAAPBIHBIH JOKTOPHI, mpodeccop, «leodusrka xoHe
ceiicmonorus»y Kadenpaceiabiy MeHrepymrici, K.M. CorbaeB arpinmarsl Kasak YITTBIK TEXHHUKAIBIK 3€PTTEY
yHuBepcuteti (Anmarel, Kazakcran), https:/www.scopus.com/authid/detail.uri?authorld=55927684100; https://
www.webofscience.com/wos/author/record/1993614

POHHMU Bepuarccon, npodeccop, Tasy LLbirbicTbl 3aMaHayn 3epTTEy OPTAJIBIFBIHBIH AUPEKTOPDI, JIyH
yuuepcureti (JIynn, IIBerms), https://www.scopus.com/authid/detail.uri?authorld=7005388716; https:/www.
webofscience.com/wos/author/record/1324908

MMUPJIAC Baagumup, PhD, npodeccop, Apudns yHuBepcuteTinil LIBIFbIC FHUTBIMH-3EPTTEY OPTAJIBIFBI
(Apwuanb, U3panib), https://www.scopus.com/authid/detail.uri?authorld=8610969300; https://www.webofscience.
com/wos/author/record/53680261

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology and technology
sciences.

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Memnmikreymi: «OpTanbK A3Hs akaJeMHsIIBIK FRUIBIMU opTanbFbhy XKIIC (Anmars! K. ).

Kazakcran PecryOnukachlHbIH AKIapar »oHE KOMMYHMKAIUsIap MHHHUCTDIITiHIH AKIapaT KOMHTETiHJEe
05.06.2025 x. Oepinren N° KZ50VPYO00121155 wmep3imMaik 0acbuibiM TipKeyiHE KOWBUIYy Typajbl KyaliK.
TaKbIpBINTHIK OAFbITBL: 2eonoaus, 2u0po2eonoaus, 2eoepapus, may-kKen ici, MYHail, 2a3 dHcane Memanoapovly
XUMUSIBIK, MEXHON02USIAPbI

Mep3iminiri: *KblibiHaA 6 peT.

http://www.geolog-technical.kz/index.php/en/

© «OpranblK A3usi akaJIeMUSUIIBIK FBUIbIMU opTanbirsDy JKIIC, 2026,



IJIABHBI PEJAKTOP

KYPUHOB Mypar KypuHoBHY, IOKTOp XUMHYECKUX Hayk, npodeccop, akanemuk MAAH u HAH PK,
T'enepanbubiii qupekrop HUM nvedrenepepaborku u Hedrexumun (Anmarel, Kazaxcran), https://www.scopus.
com/authid/detail.uri?authorld=6602177960; https://www.webofscience.com/wos/author/record/2017489

3AMECTHUTEJIb ITTABHOTI'O PEJAKTOPA

ABCAJIBIKOB BaxbiT Hapuk0aeBH4, JOKTOp TEXHMYECKHMX Hayk, mpodeccop, akagemuk HAH PK,
Ka3zaxckuil HalMOHANBHBIN HCCIENOBATEIbCKHI TexHmueckuii ynuepcureT M. K.M. CarmaeBa (AimMarsl,
Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=6504694468; https://www.webofscience.com/
wos/author/record/2411827

PEJAKLIMOHHASI KOJUIET USI:

ABCAMETOB Mauc KyasicoBu4, T0KTOp reooro-MMHEpalIoOrHieckix Hayk, npodeccop, akagemuk HAH
PK, mupexrop MHcTUTYTa rIpOreoorny U reodkonoray uM. Y.M. Axmencaduna (Amvarsl, Kazaxcran), https:/www.
scopus.com/authid/detail.uri?authorld=56955769200; https://www.webofscience.com/wos/author/record/1937883

JKOJITAEB TIepoii ’KonraeBH4, IOKTOp TeOJOrO-MHHEPAIIOTHUECKUX HayK, mpodeccop, MOYeTHBII
akanemuk HAH PK (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.uri?authorld=57112610200;
https://www.webofscience.com/wos/author/record/1939201

CHOY Jpuuen, PhD, accouunpoBanHslii npodeccop, aupektop Jlabopatopun BOIHBIX HAyK YHHBEPCHTETA
Heb6packu (Hebpacka, CILA), https://www.scopus.com/authid/detail.uri?authorld=7103259215; https:/www.
webofscience.com/wos/author/record/1429613

3EJIBTMAHH Paiimap, PhD, pykoBoguTenb MccienoBaHuii B 00JacTH METPOIOTHH M MECTOPOXKICHHUM
MOJIe3HBIX MCKonaeMbIx B Otjiene Hayk o 3emiie My3ses ecrectBeHHOM rctopuu (JIontoH, Benukoopuranws), https://
www.scopus.com/authid/detail.uri?authorld=55883084800; https://www.webofscience.com/wos/author/record/ 1048681

MMAH®WJIOB Muxania BopucoBny, 10KTop TeXHUUECKUX Hayk, mpodeccop Yuusepcutera Hanen (Hanen,
Opannus),  https://www.scopus.com/authid/detail.uri?authorld=7003436752;  https://www.webofscience.com/
wos/author/record/1230499

HIEH IMun, PhD, 3amecturens aupexropa Komurera mo ropHoit reoxornn Kurtalickoro reonorndeckoro
o01iecTBa, wieH AMEPUKaHCKON accouuanuu sKoHomuueckux reonoros (ITekun, Kurait), https://www.scopus.
com/authid/detail.uri?authorld=57202873965; https://www.webofscience.com/wos/author/record/1753209

@®UILHEP Axcens, PhD, accormuupoannsiii npodeccop, Texunueckuii yauBepcutet Jpesnen ([pesneH,
Bepnun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100;  https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Buaagumup EHokoBHY, TOKTOp XMMHYeCKuX Hayk, akagaemMuk HAH Benapycu, moderHsiii
nupekrop MHCTUTYyTa XMMHM HOBBIX MarepuaioB (MuHnck, Benapyce), https://www.scopus.com/authid/detail.
uri?authorld=7004624845

KATAJIMH Credan, PhD, accounpoanssiii npodpeccop, Texunueckuit yausepentet Jpesnen ([peseH,
I'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500; https://www.webofscience.com/
wos/author/record/ 1309251

CAI'MHTAEB “Kanaii, PhD, accomymposannsii npogeccop, HazapbaeB ynHuBepcuter (Acrana, Kazaxcran),
https://www.scopus.com/authid/detail.uri?authorld=57204467637; https://www.webofscience.com/wos/author/record/907886

®OPATTUHHU IMaono, PhD, acconmupoBannslii npodeccop, Munanckuii yausepcurer buxokk (Mnnas,
Wranus), https://www.scopus.com/authid/detail.uri?authorld=56538922400

HYPIIEMCOBA Map:xan BaiicanHoBHa, TOKTOp TEXHHYECKUX Hayk, podeccop Kazaxckoro HalmoHaaIbHOrO
HCCIIEIOBATENLCKOTO TexHuueckoro ynupepeutera um. K. Carnaesa (Anmarsl, Kasaxcran), https://www.scopus.
com/authid/detail.uri?authorld=57202218883; https://www.webofscience.com/wos/author/record/AAD-1173-2019

PATOB Bopan6aii ToBGacapoBu4, JOKTOp TEXHHYECKHX HayK, Ipodeccop, 3aBeayromuii kadenpoii
«leodpusuka u cericmonorus», Kazaxckuii HallMOHAIBHBIA UCCIIEIOBATEIBLCKIN TEXHUYECKUI YHUBEPCUTET HM.
K. CarnaeBa (Anmarsl, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100; https://
www.webofscience.com/wos/author/record/1993614

POHHMU Bepuarccon, mnpodeccop, Jdupexrop LleHTpa cOBpeMEHHBIX OMMKHEBOCTOYHBIX HCCIICIOBAHHI,
Jlynnckuit yrumBepcurer (Jlymn, IIBemms), https://www.scopus.com/authid/detail.uri?authorld=7005388716;
https://www.webofscience.com/wos/author/record/1324908

MUPITAC Baagumup, PhD, npodeccop, BocTrounslii HaydHO-HCCIE0BATENbCKHI LEHTDP, YHUBEPCHTET
Apwans, (Apwanb, Wspamns),  https://www.scopus.com/authid/detail.uri?authorld=8610969300; https:/www.
webofscience.com/wos/author/record/53680261

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology and technology
sciences.

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

CoberBennnk: TOO «LlenTpanbHO-A3HaTCKH akaeMUIECKUil HayuHBIN HEHTP» (T. AJMaThl).

CBHUIETEIBCTBO O TIOCTAHOBKE HA YydYeT IEPHOAMYECKOro medaTHoro usfgaHus B Komurtere wnHbOpManuu
Munucrepera nHGOpManuy U KoMMyHHKanuii u PecrmyOomuku Kaszaxcran N° KZ50VPY00121155, BeinanHOE
05.06.2025 .

TemaTuueckasi HANPABICHHOCTb: 2€0/102Usl, 2UOPO2EONIO2Us, 2e02Papus, 20pHOe 0eNo U XUMUHECKUe MEXHON02UU
Hegmu, easa u Memanios

IlepronuunocTh: 6 pa3 B ToA.

http://www.geolog-technical kz/index.php/en/

© TOO «llenTpanbHo-A3HaTcKMi akageMUYECKUi HayuHbId HeHTp», 2026.



ISSN 2224-5278 4.2026

CONTENTS

Abdullaev A.U., Lyutikova V.S., Litovchenko I.N., Amirov N.B.
Patterns of Formation of Physical and Mechanical Parameters of Strong Earthquake
Foci in the Northern Tien Shan..........cccccoeviiiiiiiiieiiiieieeeeeee e 8

Abetov A.E., Mukanov D.B.
Geothermal Regime and Contemporary Tectonics of the South Torgai Sedimentary

Absametov M.K., Adenova D.K., Muratova M.M.
Zoning of Groundwater Flow in the Water Basins of Western and Northern
KAZAKNSTAN. ...ttt 47

Assirbek N.A., Sharapatov A., Saduov A.B., Abdyrov M.M.
Clay and Carbonate Composition of Hydrogenic Uranium Horizons: Problems
and Prospects of Their Investigation by Geophysical Methods..........ccccoevveviecienieiennenen. 64

Evsyukov D.Y., Stepantsevich M.N., Pavlova V.V., Zyukin D.A., Migda N.S.
Efficiency Assessment and Required Investment for the Development of Low-Profit
Solid MiINEral DEPOSILS. ....ccuvervieiiriieieiieieceesie st eie et ebe ettt e e sseeseesseessesseessesseessesssessenseens 79

Iklassova Zh.U., Medetov Sh.M., Zaidemova Zh.K., Suyungariev G.E.,

Orazgaliyev N.K.

Dynamics of the Elastic Coupling Block in the Drilling Regulator during Geological
EXPIOTALION. ¢ttt ettt ettt eb bbb 94

Isgandarova U.N., Aliyeva T.A., Hajiyeva A.Z., Jafarova F.M.
Soil Degradation Problems and Ecological Assessment in the Agrolandscapes along
the Araz River of the Nakhchivan Autonomous Republic..........cceceviveiiiieciinieiieieie 111

Ismailov V.A., Khusomiddinov A.S., Mukhammadkulov N.M., Yadigarov E.M.,
Rakhmatov A.R.

Assessment of Soil Liquefaction Hazard under Strong Seismic Loading Based

on SPT Tests and Peak Ground AcCCeleration.............cceeeveeeeviecuieiieeeieecee e 128

Kadasheva Zh.K., Amanbayeva B.Sh., Abdinov R., Zhangireyev T.M., Seitimbetov E.A.
Geochemical Characteristics of Saline Soils in the Atyrau Region as a Basis for the
Use of Kochia prostrata for Phytomelioration..............ccoccvevvereerieiierieiieiecieeeeesve e 145

Kukartsev V.V.,, Prudkiy A.S., Zhuravlev M.V., Muzalev K.S., Ivanov O.V.
Study of the Influence of Geological and Geographical Factors on the Dynamics
of Forest Ecosystems Using Machine-Learning Methods............ccocevieiiniiieninieniennnns 165

Kuldeyev Ye., Negmatov S., Sherubay S., Kurmanbayev O., Kurmanbayev R.
Monitoring of Land Surface Subsidence During Intensive Development
OF Ol FIELAS. ...ttt ene e 181



ISSN 2224-5278 4.2026

Mekhtiyev A.D., Aldoshina O.V., Khudaibergenov B.D., Mekhtiyev R.A., Seraly A.N.
Hydrogeological origin of water hardness and its reduction by electromagnetic treatment
of process water at thermal pOWer Plants..........c.cccveeuerieriirieiieeiee et 195

Molodykh A.A., Anarbayev A.A., Yessimov B.O., Darkhan A.Z., Dubinina Y.S.
Synthesis of Import-Substituted Glazes for Porcelain Stoneware Based on Local
RAW MaALETIALS. ...c.cveietiieiirccscr ettt 211

Nakbayev N., Faiz N.S., Kuttybay M.T., Artykbaev D.Zh., Nauryz B.K.
Dynamic Properties and Deformation Behavior of Sandy Soils under Multidirectional
SEISMICLOAAINEZ ...ttt ettt ettt e e e et eee s 231

Nazarov K.B., Zokirov R.T., Khayitov O.G., Umirzokov A.A., Baymirzaev B.
Modeling of terrigenous cretaceous deposits of the gazli uplift using filtration and capacity
PIOPEILIES OF TOCKS. ... ittt ettt b e nne e 248

Novikov D.A., Turdali B., Kismelyeva B.R., Kalitov D.K., Zairov Z.
Assessment of the Effective Public Exposure Dose due to Radon in Groundwaters
(the Eastern Regions of the Republic of Kazakhstan)............ccccoevvieieniieiinieieneee. 265

Shegenova G.K., Zhussupov K.A., Kamzanov N.S., Yessengaliyev M.N., Kozbagarov R.A.
Methods for Calculating Transport Energy Consumption and Rock Excavation
Productivity Using an Inertial ROtOT..........cooiiiiiiiiiiieiee e 280

Shodmonov O.0., Adilkhanov K.K., Mirkhodzhaev B.I., Almardonov A.R.,
Utamurodov E.A.
Shales of the South Pistali Gold Mineralization Area (Northern Nurata Mountains).......302

Solonenko V.G., Makhmetova N.M., Ivanovtseva N.V., Serikkaliyev Zh.S., Nikolaev V.A.
Study of the Influence of Discontinuity of Layer Cohesion on the Stability
OFf MINING WOTKINES......vieviivieiiitieii ettt ettt e ereesaeeseesbeessesaeesnen 319

Tatarskiy A.Y., Umirova G.K., Muratova S.K., Kenzhegaliyeva Z.M.
Geological and Geophysical Criteria for Assessing Porphyry Copper Prospectivity
in the Shyngys-Tarbagatai Structural-Formational Domain, Kazakhstan......................... 338

Temirova S.S., Tastanov Ye.A., Fischer D.E., Panichkin A.V.
Production of Ferroalloys from Technogenic Manganese and Chromite Wastes.............. 356

Togizov K.S., Amralinova B.B., Amangeldi N.M., Nukhuly A., Kassenova N.
Petrophysical Model of the Zhairem Deposit..........cceevevirierieeierieeienieeierie e eee e 374

Turniyaz M.B., Bakiyeva A.B., Nurshakhanova L.K., Penskiy Y.V., Ayapbergenov Y.O.
Comprehensive Evaluation of Hydrochloric Acid Treatment Efficiency for Productivity
Enhancement in Western Kazakhstan Terrigenous Reservoirs..........ccocoeeveveienenicncnnns 392

Tynchenko V.S., PotapovB.V., Demchenko M.S., Tokareva A.N., Dorofeev E.M.
Modeling the Spread of Atmospheric Pollution in Areas of Oil Refineries...................... 410

Tynchenko V.V., Ermolaeva O.S., Pchelintseva S.V., Khudyakova E.V., Shtyrkhunova N.A.
Machine Learning Methods for Analyzing Air Quality in Mining Regions..................... 425

7



ISSN 2224-5278 4.2026

NEWS OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC
OF KAZAKHSTAN, SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224-5278

Volume 4.

Number 478 (2026), 22-46

https://doi.org/10.32014/2026.2518-170X.663

UDC: 550.383.2
IRSTI: 38.19.29

©Abetov A.E., Mukanov D.B.*, 2026.
Satbayev University, Geology and oil-gas business institute named after
K. Turyssov, Almaty, Kazakhstan.
E-mail d.mukanov(@satbayev.university

GEOTHERMAL REGIME AND CONTEMPORARY TECTONICS
OF THE SOUTH TORGAI SEDIMENTARY BASIN

Abetov Auez — Doctor of Geological and Mineralogical Sciences, Associate Professor, Geology
and Oil-gas Business. Institute named after K. Turyssov, Almaty, Kazakhstan,

E-mail: abetov.auez@mail.ru, https://orcid.org/0000-0002—1866-7677,

Mukanov Daulet — Master, Senior Researcher, 1st category geologist, Satbayev University,
Almaty, Kazakhstan,

E-mail: d.mukanov@satbayev.university, https://orcid.org/0000-0002—-9628-2588.

Abstract. Relevance. The South Turgay Sedimentary Basin occupies a
transitional position between the Turan Plate and the Kazakhstan Fold Belt.
Its geothermal field and Neogene—Quaternary crustal movements provide
important evidence for evaluating the present energy state, inherited structure,
and geodynamic evolution of the lithosphere. Objective. The study aims to
determine how the regional thermal field and recent crustal movements reflect the
deep structure and rift-related evolution of the South Turgay Sedimentary Basin.
Methods. Published and archival borehole-temperature and heat-flow data were
integrated with rock thermal-conductivity estimates, crustal-temperature maps at
depths of 10 and 30 km, neotectonic maps, seismic data, gravity and magnetic-
field transforms, and laboratory core analyses. Local heat-flow anomalies were
smoothed within 20-30 km neighbourhoods, and recent crustal movements were
interpreted using a modified morphostructural mapping approach. Results. Heat
flow within most of the basin is 40-50 mW/m?, decreasing to 40—45 mW/m? in its
southern part. Temperatures are generally 200-250 °C at 10 km depth and 700—
800 °C at 30 km depth. Neogene—Quaternary uplift amplitudes are predominantly
+50-150 m, which are lower than in the adjacent Shu—Sarysu Depression and
Lower Syrdarya Uplift. The Moho occurs at depths of 40-48 km and locally
coincides with a tectonically active mantle layer 10—16 km thick. Conclusions.
The South Turgay Sedimentary Basin is characterized by a relatively cold upper
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crust, a warmer and dynamically active lower crust, and weak recent uplift. The
combined geothermal, gravimetric, magnetic, and neotectonic evidence supports
its inherited riftogenic origin and indicates that deep faults exert spatially variable
control on heat and fluid transfer.

Keywords: Modern Earth crust movements (MECM), heat flow, geothermal
anomalies, thermal conductivity, South Turgay Sedimentary Basin, Regional
Thermal Field, rifting
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AnHoTauusi. Osexminiei. Ouryctik Toprait merinai OGacceini Typan mim-
Tacel MeH KaszakcTan karmapibl OONBICHIHBIH apalbIFBIHIAFBl OTIENI aiiMakTa
opHanackaH. OHBIH TEOTEPMUSUIBIK ©pici MEH HEOTEH-TOPTTIK Kep KBIPTHICHI
KO3FaIIBICTAPhl JIMUTOC(HEPaHBIH Ka3ipri JHEPreTHKANbIK KYHiH, MypalaHFaH
KYPBUIBICHIH JKOHE TCOJMHAMHKAIIBIK SBOJIOIUSICHIH OaranayablH MaHbI3Ibl KOP-
ceTKimTepi 0ombIT TaObIIanbl. Makcamovl. AMTMaKTBIK JKBUTYy ©pici MEH €H JKaHa
XKep KBIPTBICHI KO3FralbIcTapbiHbIH OHTycTik Toprail merinmi OaccelHiHIH
TepeH KYPBUIBICHIH JKOHE PHUQTOTCHIIIK SBONIOIMACHIH Kajlail OelHeneTiHiH
aHBIKTAy. QOicmepi. ¥ HFBIMAJIBIK TEMIIepaTypayiap MEH JKbUTYy aFbIHBI KOHIHJIET1
KApUSUTAHFAH JKOHE MYPAFaTThIK JIEPEKTEp, Tay IKBIHBICTAPBIHBIH JKBLTY
OTKI3TiITIriH Oaranay HoTmwxkenepi, 10 sxone 30 KM TepeH IiKTep/Ieri ’Kep KbIPTHICHI
TEeMIepaTypachlHbIH KapTanapbl, HEOTEKTOHUKANBIK KapTauap, CEHCMUKAIBIK
MaTepuaniap, TPaBUTAIUSIIBIK XKOHE MATHUTTIK OPiCTepiH TpaHC(HOPMAHTTAPHI,
COHJIali-aK KepHMl 3epTXaHaIbIK 3epTTey HOTIKenepi Oipikripinmi. XKeprimikri
KbUTY aFblHbl aHoMasiusapbl 20—30 KM apanbIFbIHIA TETiCTENiN, eH JKaHa
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KO3FaJiplcTap MoaM(UKausuIaHFaH MOP(OKYPBIIBIMABIK KapTanay omiciMeH
Tycinpipinmi. Homuowcenepi. bacceltHHiH O0acbkiM Oedirinae xbury arbiabl 40—50
MBT/M?, an oHTYCTiK Oemirinae 40—45 mBT1/M?-re neiiin Tomenaeiini. Temmeparypa
10 xm Tepenmikre HerizineHn 200-250 °C, am 30 kM tepenaikte 700-800 °C
Kypaiinel. HeoreH-TepTTik KeTepiny amrumatynanapsl kebine +50—150 m 6o,
iprenec Uly—Capsicy ofibicel MeH Temenri Celpaapust KeTepiaiMiHIeri MoHAEpACH
ToMeH. Moxo miekapackl 40-48 KM TepeHMIKTe OpHAJACHIN, KeW Kepiepiae
KanbIHIABIFEI 1 0—16 KM TEKTOHUKAJIBIK OCIICEH 1 MAHTHS KA0ATBIMEH COMKEC KEJIEl.
Kopvimwinovinap. Onrycrik Toprail merinai OacceliHi caibICTBIpMaibl TYpAC
CaJIKBIH JKOFAPFbl KBIPTHICIICH, HEFYPJIBIM KbI3FaH JKOHE TUHAMUKAJIBIK OCICEeHIl
TOMEHT1 KbIPTBICIICH, COHJIAi-aK oJICi3 €H jKaHa KeTepulyJepMeH CHIATTaabl.
['eoTepMUSIIBIK, TPABUMETPUSIIBIK, MATHUTTIK JKOHE HEOTEKTOHUKAJIBIK JICPEKTEP
KUBIHTBIFBI OacCeWHHIH MypajaHFaH PUQPTOTCHIIIK TaOWFaTBIH pacTar, TepeH
YKapBUTBIMIAPIBIH JKBUTY MEH (DIIOMATEpAl TachkIMalljayJaFbl peIliHiH KeHICTIKTe
OpKEeIKi eKeHiH KopCeTe/I.

Tyiiin ce3mep: Xep KbIPTHICBIHBIH COHFBI KO3FaNbICHI, BUIy aFbIHAAPHI,
TeOTePMUSIIBIK AyBITKYJap, SHAOTeHAIK pexumM, Onryctik Toprail merinmi
OacceiiHi, pudTorexes
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AnHoTamus. AxmyairoHocms. FOxHO-Topraiickuiéi ocalouHbIl  OacceitH
3aHUMAaeT NepexogHoe nojoxeHue mexay Typanckoi mautoi u Kazaxcranckoi
ckiamyatoil oOmactero. Ero reorepMuyeckoe Imoie W HEOTCH-YETBEPTHUHBIC
JBUKCHHUST 3€MHOUM KOpBI SIBJISIOTCS BaXKHBIMH WHAMKATOPAMH COBPEMEHHOTO
SHEPTEeTHYECKOTO COCTOSHUS JHUTOC(HEpHl, YHACIEIOBAHHOTO TEKTOHUYECKOTO
CTPOSHUSI U TEOJUHAMHYECKON JBONIOIMH peruoHa. [[eib. YCTAaHOBUTH, KAKUM
o0pa3oM perHoHAIBHOE TEIIOBOE II0JIE W HOBEWINWE JBIKEHUS 3EMHOM
KOpBI OTPaKalOT TIIyOWHHOE CTpoeHWe W pudToreHHyr 3BOMIONMI0 FHXHO-
Topraiickoro ocamouHoro OacceiiHa. Memoodwvl. OOOOIICHBI OITyOIMKOBaHHBIC
Y apXWBHBIE CKBRXWHHBIE JIAHHBIE O TEMIIEpaType M TEIJIOBOM IMOTOKE, OIEHKU
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TETJIONPOBOIHOCTH TOPHBIX TMOPOJ, KapThl paclpeleleHus TeMIleparyp B
3eMHOM Kope Ha TryonHax 10 1 30 kM, HEOTEKTOHUYECKUE KaPThI, CCHCMUYECKHE
MaTepuaibl, TPaHC(HOPMAHThI TPABUTAIMOHHOIO M MArHUTHOTO TIOJeH, a
TaKke pe3yabTaThl JTA0OPaTOPHOTO W3y4YeHHsS KepHa. JlokampHbIE aHOMaIHH
TEIJIOBOTO TMOTOKA CIIaXuBaluch B paanyce 20-30 kM, a HOBeHIINE JBUKEHUS
36MHOH KOpPBl HHTEPIPETHPOBAINCH C MPUMEHEHHEM MOAU(PHUIIMPOBAHHOTO
MeToja MOp(OCTPYKTYpHOTO KapTupoBanus. Pezyismamul. Ha Oomnblieit yactu
TeppUTOpuMu OacceiiHa TeruioBoi moTok cocrasiseT 40-50 MBt/m?, cHIKasch B
1oKHOH gactu o 40—45 mB1/M2. Temmneparypa 3eMHOM KOPBI TPEUMYIIIECTBEHHO
cocrapisier 200-250 °C na tybune 10 km u 700-800 °C nHa rmyomne 30 xwm.
AMIUTATYBl HEOT€H-YETBEPTUUHBIX MOAHSATUN B OCHOBHOM AocTHraroT +50—-150
M U SIBJISIFOTCS O0Jiee HU3KUMHU, YyeM B npuieratomux Ly-Capsicyiickoit BriaauHe
1 HwkHechIprapbHCKOM MOnHATHH. [loBepxHOCTE MoOXOpoBHUMYA 3ayieraeT Ha
rryonne 40-48 kM. Ha oTrmenpHBIX ydacTKax e€ MOJOKEHHE MPOCTPAaHCTBEHHO
COBMAJaeT C TEKTOHUYECKH AKTUBHBIM MaHTHIHBIM CJI0OEM MOIIHOCTHbIO 10—
16 kM. Bwsigoowr. HOxxHO-Topralickuii ocamouHbBI OacceiiH XapaKTephu3yeTcs
OTHOCHTEJIGHO XOJIOMHOW BEpXHEW KOpOH, Oojiee MpOrpeTod M ITUHAMHYECKH
AKTUBHOM HIDKHEH KOpoil, a Takke c1ab0 BBIPAKEHHBIMH HOBEUITUMHU
nogHATUAMHU. COBOKYITHOCTh T€OTEPMHUYECKHX, TPABUMETPHUECKNX, MAarHUTHBIX
U HEOTEKTOHHYECKHMX IaHHBIX MOATBEP)KIACT YHACIICAOBAHHYIO PH(TOTCHHYIO
mpupoxy OacceifHa M yKa3blBaeT Ha IMPOCTPAHCTBEHHO HEOJAHOPOAHYIO pOIb
[IyOMHHBIX Pa3lIoMOB B TIpolieccax mepeHoca Tera 1 (QIromnIoB.

KuaroueBsle ciioBa: CoBpemeHHbIe ABMKeHNs 3eMHOH Kopsl (CI3K), TermoBoit
MOTOK, T'€OTEepPMUYECKHE aHOMAJWHU, TETUIONPOBOJHOCTH IMOPOA, 3HIOTECHHBIN
pexxum, FOxHo-Typraiickuii ocagouHblii 6acceitH

Introduction. The study of temperatures as an indicator of the current energy
state of the lithosphere aims to identify anomalies that characterize its endogenous
regime, thereby enhancing the understanding of the causes of contemporary
geodynamic processes, particularly in regions with intense neotectonic movements.

This research focuses on study the geological structure, thermal regime, and
Modern Earth crust movements (MECM) of the South Torgay Sedimentary Basin
(STSB) to identify endogenous processes influencing the region's geodynamic
evolution and to assess their impact on the present state and formation of the
lithosphere.

To achieve this goal, three objectives have been set:

1. Comprehensive geothermal studies were conducted at various depth
intervals, and evaluation of the thermal conductivity of rocks. These data will
enable the creation of detailed thermal regime models for the crust of STSB, which
can be used for both applied and scientific purposes.

2. Identification of active tectonic processes that have occurred during the
most recent geological periods, with a particular focus on their direct influence
on the formation of Earth's crustal relief. This includes an in-depth analysis of
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fault structures, uplifts, subsidence zones, and other morphostructures shaped by
contemporary tectonic activity.

3. Valuable insights into deep geothermal, density, geomagnetic, and
structural heterogeneities at various lithospheric levels were obtained through the
comprehensive interpretation of seismic, gravity, magnetic, and geothermal data.
These insights were correlated with the current tectonics and geological history of
the STSB, providing a foundation for further research into geodynamic processes
in this region of Kazakhstan.

The resolution of these above-mentioned objectives holds significant
importance for planning geological exploration, the discovery and assessment
of mineral deposits, and for understanding both the current and past geological
processes in the STSB.

Study Area and Geological Setting. Structurally, STSB is bounded to the east
and southeast by the submeridionally oriented Ulutau mega-anticlinorium and the
mountain-fold structures of the Greater Karatau, which separate it from the Shu-
Sarysu Depression (SSD). To the west, the STSB adjoins the subsidence zone
of the Lower Syrdarya Uplift (LSU), while to the north, it transitions into the
Zhylanshik Depression. In the south and southwest, the basin is delineated by the
Great Karatau Fault (MKF).

The present structural configuration of the submerged horizons in the STSB
has been well-defined through seismic surveys. These data reveal that the basin
consists of the Zhylanshik Depression in the north and the Aryskum Depression in
the south, separated by the Mynbulak Saddle (Fig. 1).

These three major structures are further complicated by higher-order structural
elements. According to geological and geophysical data, as well prospecting,
exploration and production drilling, the STSB is characterized by the presence of
uplifted horst-anticlines and subsided basement blocks-graben-synclines.
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Figure 1. Tectonic Map of the South Turgay Basin.
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The basin fill comprises Meso-Cenozoic sedimentary strata, which can be
subdivided into two structural levels: a taphrogenic (riftogenic) Jurassic system and
a platform-type Cretaceous—Paleogene system, as suggested by some researchers
(Cook et al., 1995). Alternative interpretations propose a threefold subdivision,
distinguishing the lower basement, the middle quasi-platform level, and the upper
platform level (Zholtaev et al., 1998).

The origin and formation conditions of occurring the crystalline basement
rocks in the STSB remain a subject of debate.

The basement is composed of various deeply metamorphosed Precambrian
rocks, analogous to the Bekturgan and Maitobe series of the Ulutau region, which
are of Proterozoic age, locally extending into the Lower Paleozoic (Cambrian-
Ordovician), (Daukeev et al., 2002; Paragulgov et al., 2013).

The origin and formation processes of the crystalline basement rocks in the
STSB remain a topic of ongoing discussion. The basement consists of deeply
metamorphosed Precambrian rocks, correlated with the Bekturgan and Maitobe
series of the Ulutau region, predominantly of Proterozoic age, with local
extensions into the Lower Paleozoic (Cambrian-Ordovician) (Daukeev et al.,
2002; Paragulgov et al., 2013).

In this context, the basement rises stepwise toward the east. Its greatest depth
occurs in the central part of the basin and within the MKF zone. To the east,
basement outcrops are exposed in the Ulutau mega-anticlinorium. The axes of
anticlinal structures align with the strike of horst-anticlines and graben-synclines,
confirming the crucial role of these structures in their formation.

It is assumed that the block structure of the STSB basement was generated in
the Lower Paleozoic along deep faults.

In the Middle Paleozoic, such tectonics led to the accumulation of formations of
various thicknesses. For this reason, the overlying Mesozoic sediments sometimes
lie on the Precambrian folded basement, and in some places on the quasi-platform
structural level. (Daukeev et al., 2002; Paragulgov et al., 2013).

The heterogeneous basement of the STSB is submerged at depths of 6,500—
7,000 m in the Aryskum Depression (in the south-western part of the STSB).
Consequently, the sedimentary cover here reaches a maximum thickness of up to
7,000 m and is predominantly composed of by terrigenous sediments.

The petrographic composition, degree of metamorphism, and age of the
basement formations were determined thtough the core samples. The oldest
rocks, dated to the Lower Proterozoic, include grayish granito-gneiss complexes,
comparable to the leucocratic gneisses of the Bekturgan series in Ulutau. The series
were identified in several areas of the Aryskum Depression (Kumkol, Takyrsai
field, Doshan, Akshabulak, Aryskum HC fields, and others).

In the basement of the Zhylanshik Depression (in the northern STSB),
amphibolitized gabbros were discovered in the Uzynshik structure at a depth of
2,924-2.931 m in well 1-G (Paragulgov et al., 2013).

Analogs of the pre-Vendian formations of the B. Karatau Range include quartz-
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muscovite schists encountered in wells 14-S, 2p-Sazymbay, and others. The
main rocks are composed of quartz, plagioclase, and chloritized muscovite and
chloritized muscovite, with secondary epidote, dolomite, and minor inclusions
of apatite and ore minerals. In some areas, microfracture cavities are filled with
calcite (Li et al., 2017).

The Vendian rock complex comprised with greenish-gray and black siliceous
schists and siltstones, penetrated in several wells (Kyzylkiya- 4-s, 6-s, 6, etc.).
These rocks correlate with the Ulutau series of the Greater Karatau region.

The overlying intermediate (quasi-platform) structural level, according to
(Zholtaev et al., 1998), has a potential for hydrocarbon exploration. It consists of
Upper-Middle Paleozoic rocks and has a sporadic distribution.

This structural level has been extensively studied through deep drilling and
geophysical studies, at least in its upper part. It is characterized by a drastic
angular and stratigraphic unconformityrelative to the overlying and underlying
rock assemblages. Boreholes have explored it in the northwestern part of the
Aryskum Depression and the western half of the Mynbulak Saddle.

The structural differentiation of the intermediate structural level is quite
distinct, allowing for the confident delineation of a system of submeridionally
oriented, predominantly linear graben-synclines, extending for distances of up to
100—-150 km and with widths ranging from 20 to 30 km.

In the STSB, three major deep-seated, linear, and fan-shaped grabens can be
confidently traced from west to east: the Aryskum, Akshabulak, and Bozingen.
Additionally, and three smaller grabens-Sarylan, Arys, and Dautskaya-are
identified. These structures are bounded at the bottom of the sedimentary cover
(Pz basement) by high-amplitude tectonic faults (Figure 1).

The upper structural level, comprising the entire Mesozoic-Cenozoic sediments,
is divided into two levels: the lower- rift level and the upper - epirift (orthoplatform)
level. The structural level has been most thoroughly studied through deep drilling
and geophysical exploration. Its structural separation is well-defined, allowing for
the confident delineation of a system of sub-meridionally oriented, predominantly
linear grabens separated by horsts (Paragulgov, 2013; Konyrbekov, 2015; Abetov,
2023; Zholtaev, 1996).

In the grabens, the base of the sedimentary cover descends to depths of 5-6
km, whereas on horsts, it rises to 1-2 km, and along the margins of the STSB,
it reaches a first few hundred meters. Faults with amplitudes of up to 1-1.5 km
contribute to the asymmetry of graben-synclines, particularly in the Aryskum and
Bozingen grabens.

A relatively high degree of drilling exploration, considering the structural
characteristics of the Mesozoic section of the sedimentary strata, allows for the
identification of several characteristic stratigraphic sections that provide the most
comprehensive understanding of the geological parameters of the STSB. Notable
examples include the Ariskum, Sarylan, Akshabulak, Bozingen, and Mynbulak
reference sections.
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The STSB that control the distribution of hydrocarbon accumulations across
the area and within the stratigraphic sections allow the identification of two key
petroleum systems: the regionally oil-gas play within the Jurassic and Neocomian
strata, and the zonal petroleum play associated with the weathered crust of pre-
Mesozoic formations.

To date, 17 oil and gas fields have been discovered in the STSB. Among these,
two fields—Arys and South Konys—are gas-condensate fields, while the rest
are oil or gas-condensate-oil fields. The largest fields in terms of oil reserves are
Kumkol, Akshabulak, and Konys.

Vintage data. The main results of Heat flow (HF) studies across Kazakhstan,
including the STSB, have been presented in publications by T. Ashirov, Yu. N.
Zuev, B. B. Tal-Virsky, and others (Akhmetova et al., 1993; Ashirov, 1985; Ashirov
et al., 1975; Ashirov et al., 1976; Zuev et al., 1977; Zuev et al., 1983; Kropotkin
1983; Vilyaev et al., 1994) HF values were determined in approximately 250
boreholes.

Thermal conductivity, a key parameter for HF calculations, was measured
using various methods (Gordienko et al., 1990; Tleubergenova et al., 2022) leading
to significant variations (up to 30%) for rocks of similar age and composition
by different authors. These discrepancies might reflect actual differences in the
formation conditions of the Paleogene-Neogene sedimentary sequences.

The results of HF studies in Kazakhstan were incorporated into the 1991 HF
map of the former USSR, scaled at 1:5,000,000, edited by V. V. Gordienko and
U. 1. Moiseenko. The Kazakhstan section of this map was compiled by Yu. A.
Kalashnikov and Yu. G. Schwartzman (1991).

Regional HF and crustal-temperature maps of Kazakhstan ata scale of 1:500,000
were subsequently compiled by A.U. Abdullayev (2002). The maps were prepared
by refining earlier cartographic materials and synthesizing available geothermal,
hydrogeothermal, and thermal-water data (Zhevago, 1972; Kalmurzaev et al.,
1981; Moiseenko et al., 1982, 1983; Duchkov et al., 2003; Vilyaev et al., 2004).
The dataset included direct borehole HF measurements from boreholes at depths
of approximately 300—400 m to more than 3,000 m.

MECM of the Earth's crust and the role of deep faults in the geodynamics of
the STSB during the Neogene-Quaternary have long been the focus of attention
for many researchers, including V.S. Burtman (1964), L.B. Wongaz (1956), N.P.
Kostenko (1964), Rantsman (1967), N.M. Sinitsyn (1960), V.N. Ogneva (1964),
A.L. Suvorov (1968), N.I. Nikolaeva (1988), V.I. Popov (1972), V.G. Trifonov
(1988), and others.

Their studies resulted in tectonic and geodynamic maps to classify various
geodynamic systems, including the features of neotectonics and contemporary
tectonic processes. Key maps include the Map of Modern Tectonics of Southern
USSR (Scale: 1:1,000,000, edited by L.P. Polkanova, published in Moscow,
1972), the Geodynamic Map of the USSR and Adjacent Offshore Areas (Scale:
1:10,000,000, edited by A.A. Smyslov et al., published by All-Russian Geological
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Research Institute of A.P. KarpinskyLeningrad, 1982), the Map of Quaternary
Sediments of Kazakhstan (Scale: 1:1,500,000, edited by N.N. Kostenko, published
in Alma-Ata, 1978), and the Map of Active Faults of Southeastern Kazakhstan and
Their Seismic Potential, sourced from Map and Quantitative Characteristics of
Active Fault Zones of the USSR by A.V. Timush (presented in the abstracts of
the XXV All-Union Tectonic Conference, Moscow, 1991). Additionally, a map
referenced under number (Smyslov et al.,1982) (Geodynamic map of the USSR
territory and adjacent water areas]. VSEGEI, Leningrad, 53 p.) is mentioned.

Despite a substantial amount of G&G knowledge, the creation of detailed
geodynamic maps for modern stages of evolution remains underexplored. Many
existing maps depict tectonic and structural processes at global or regional scales,
which complicates their application at the local level.

Nevertheless, the methodological approaches developed for the Geodynamic
Map of the USSR and Adjacent Offshore Areas (in Scale: 1:10,000,000, edited
by A.A. Smyslov, published by All-Russian Geological Research Institute of A.P.
Karpinsky, 1982) have served as a basis for the creation of similar maps adapted
to modern tectonic processes in Kazakhstan.

According to V.G. Trifonov et al (1988), who focuses on neotectonics and
modern geodynamics, the relationships between modern structures and the specific
features of the lithosphere in certain regions are analyzed. This approach examines
tectonotypes, which represent various geodynamic conditions for the formation of
structures.

A significant, if not defining, role in newest crustal movements is attributed to
deep faults. The works of V.N. Ognev (1939-1954), V.S. Burtman (1961-1964),
T.A. Dodonova (1962), and V.G. Korolev (1962) highlighted right-lateral strike-
slip movements along the Talas-Fergana Fault and its northwestern extension, the
Great Karatau Fault (MKF), which began in the Late Paleozoic and continue to
the present day.

The concept of right-lateral strike-slip movements was further developed in
the studies of V.S. Burtman, L.B. Wongaz, E.Ya. Rantsman (1967), and other
researchers. These movements have persisted into the modern era, as confirmed
by the work of N.I. Nikolaeva and colleagues (1962, 1988).

At the same time, an alternative perspective exists. For instance, N.M. Sinitsyn
(1960) argued that strike-slip displacements along the Talas-Fergana Fault were
not significant and suggested that the fault is more appropriately classified as a
marginal structure.

According to N.P. Kostenko (1961, 1964), structural elements along the
northwestern extension of the Talas-Fergana Fault can be traced without significant
horizontal displacement, which does not support the concept of right-lateral strike-
slip movement of crustal blocks along the MKF.

A similar conclusion was reached by V.I. Popov and colleagues (1955, 1972),
who classified the MKF and the Talas-Fergana Fault as discordant faults. These are
defined as major faults that are syngenetic with sedimentation processes, dividing
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areas of conform and unconform sediment accumulation on either side of the fault.
These areas show no significant differences in thickness or facies composition.

A.L Suvorov (1968), analyzing the Neogene-Quaternary deep faults of Central
Asia and recognizing the significant role of vertical, primarily uplift movements
over large areas, against which subsidence of individual blocks occurred, noted
that the origin of the vast majority of Neogene-Quaternary faults in Kazakhstan
and Central Asia can be fully explained by meridional compressional stresses.

At the same time, according to A.l. Suvorov, horizontal displacements became
widespread only to the southwest of the Talas-Fergana Fault, in the Central Tien
Shan region.

Materials and methods. Thermal conductivity of rocks. The key parameter
characterizing the geothermal field and reflecting the intensity and direction
of geodynamic processes in the lithosphere is the HF—the most informative
geothermal characteristic. It represents the power of heat sources and the amount
of heat loss from the Earth's surface. Data on HF enable the assessment of the
distribution of subsurface temperatures and the thermal lithosphere's capacity.

Thermal conductivity of rocks is typically determined under laboratory
conditions using rock core samples obtained from deep and ultra-deep boreholes.

In practice, HF is predominantly measured vertically in boreholes that have
been “at rest” for at least 30—50 days after the completion of drilling. This period
allows for the dissipation of thermal disturbances caused by drilling and mud
circulation, enabling the borehole fluid temperature to approach the temperature
of the surrounding rocks.

The values of this parameter depend on the composition of the rocks, as noted
by Bashenina, (1977).

However, it should be noted that the accuracy of HF determination remains
low, primarily due to two factors: the widespread use of temperature data obtained
by geophysical organizations for various industrial purposes and the very limited
volume of thermal conductivity measurements of rock samples from boreholes.

Under these circumstances, the authors of the study had to largely extrapolate
thermal conductivity data obtained from outside the STSB to rocks of similar
composition formed under comparable geological conditions.

Observations of regional HF (HF) are often distorted by numerous local
anomalies, many of which are represented by only one or two measurements.
The causes of these disturbances are generally unknown. Only confinement to
certain structures of small size indicates possible sources of the anomalies. They
are probably related to convective heat transfer.

Therefore, smoothing of local anomalies was carried out by filtering them at
nearby observation points within distances of 20-30 km. This smoothing, while
necessary for filtering local anomalies that distort the regional HF background,
inherently reduces the density of observational networks and may exclude valuable
information.

However, such adjustments are essential when addressing the impact of local
anomalies on the interpretation of regional HF patterns (Bashenina, 1976).

31



ISSN 2224-5278 4.2026

The averaging process provides a means to assess the accuracy of HF values
by incorporating not only instrumental and methodological errors but also
unaccounted disturbances in the form of local anomalies. The deviation from
the mean HF value is approximately 20%, though in one-third of the observation
points, deviations can reach up to 30%. Consequently, strict standards are required
for drawing HF isolines on maps.

Considering the number of observational points and the averaged HF values
for each, the overall mean error is approximately 17%. This emphasizes the
importance of maintaining high-quality data for regional HF studies and ensuring
precise methodologies in the creation of HF maps.

Modern Earth crust movements (MECM). The data also underscore the
importance of considering neotectonic activity, which can introduce additional
variability and affect the interpretation of regional and local HF anomalies.

The formation of the current relief is closely tied to Alpine tectogenesis,
including modern tectonic movements. There were two fundamentally different
points of view on the process of landform formation.

According to N.G. Kassin (1960), the primary cause of formation of large
landforms (morphostructures) is clastic movements along faults, and according
to S.S. Shultz (1948) - the latest fold deformations. He identified the modern
ridges with the latest anticlines and troughs with synclines. The folded structures
of Cenozoic (Paleogene-Neogene and Quaternary) sediments are a reflection of
deformations of the Paleozoic basement surface (epihertzinic leveling surface).

In our studies, the Late Alpine tectonic stage (Late Oligocene—Quaternary) was
taken as the basis for understanding relief formation. This stage is responsible for
an independent cycle of erosion and denudation geomorphology, during which the
modern relief of STSB evolved, strongly associated with modern morphostructures.

The general principles of mapping MECM have been addressed by many
geologists, primarily due to their importance in resolving issues related to modern
tectonics. The diversity of methodologies and principles for compiling maps of
modern movements has resulted in a wide variety of map legends. These principles
provide a critical framework for understanding the dynamic consolidation of
the Earth's surface and the interplay between tectonic activity and geomorphic
processes.

Therefore, referring all interested parties to the works of well-known specialists,
(Polkanova, (Ed.), 1972; Kostenko, 1978; Ganeshin, 1970; Bashenina et al., 1977);
it should be noted that our research was based on the methodology of Bashenina
(1976) with certain modifications. The core principle of this methodology is
that morphogenetic types of relief are mapped, and their combinations reflect
the regime and direction of neotectonic movements. Additionally, it focuses on
morphostructural elements of mountainous, fluvial, and azonal relief, which help
identify anomalous structural features, their connection with fault zones, and the
structure of the consolidated crust.

This approach allows for a comprehensive analysis of modern tectonic
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processes by integrating geomorphological observations with structural geology,
providing insights into the dynamics of crustal deformation and its influence on
surface features.

Research finding. Regional Thermal Field. The nature of changes in the
observed heat flow allows us to determine the deep processes occurring in the
lithosphere within large tectonic blocks, which in turn helps to better understand
the geothermal regime and temperature distribution in them.

The results of the analysis of the regional thermal field in the study area indicate
its rather high heterogeneity in plan. The anomalies here map heterogeneities
differing in thermophysical properties in the basement and overlying formations.

Heat flows. The HF distribution across the structural elements of the STSB
demonstrates clear zonal contrasts. Most of the basin exhibits HF values ranging
from 40 to 50 mW/m?, with the lowest values (40-45 mW/m?) recorded in its
southern parts.

In the adjacent eastern regions of the northern part of the SSD and the Ulutau
Uplift, the heat flow values exhibit extreme increases, reaching levels of 60-80
mW/m?, with localized peaks of up to 100 mW/m? (Abetov et al., 2019).

To the west of the SSTB, in the LSU, HF acquires intermediate values, which
are 50-60 mW/m2 (Figures 2 and 3).

Figure 2. HF and Crustal Temperature Map to a Depth of 10 km in the South Turgay Basin (STSB)
(Based on data from Nusipov et al.,2007).
Legend: Numbers in circles denote tectonic elements of the STSB:Aksai Horst; 2. Besoba-Terensai
Graben; 3. Ashisai Horst; 4. Sarylan Graben; 5. Tabakbulak Horst; 6. Bozingen Graben;
7. Zhylanshik Depression; 8. Mynbulak Saddle; 9. Aryskum Graben.

33



ISSN 2224-5278 4.2026

Consequently, the STSB is marked by significantly lower values of heat flow
compared to the adjacent structures of the SSD, Ulutau Uplift and LSU is observed.

Apparently, a "cold" consolidated crust formed in the upper part of the STSB,
lacking significant heating by endogenous thermal fluids. In contrast, the elevated
values observed in the Shu-Sarysu Depression and the LSU indicate increased
endogenous activity in the upper part of the consolidated crust.

In this context, it is necessary to mention the perspective presented in (Abetov
etal., 2019), which suggests that the anomalously high heat flow values in the Shu-
Sarysu Depression are not attributed to deep heat and mass transfer along major
fault planes but rather to heat sources located in the upper part of the consolidated
crust. These sources are genetically associated with radioactive ores of the Betpak-
Dala—Chu-Ili uranium ore province.

It is assumed that a similar effect is present in the LSU, where uranium deposits
are explored in the Central Kyzylkum located to the south.

Most likely, the deep HF is the sum of the radiogenic HF and the HF coming
from the Earth's crust.

Isolines of the HF do not quite agree with the orientation of tectonic
structures and deep faults. Perhaps this circumstance is related to the density of
borehole measurements, to the accuracy of calculations or to the nature of deep
thermophysical heterogeneities. Within the framework of the present paper its
authors only emphasize this phenomenon, which needs additional study.

The distribution of HF is consistent with the thermal conductivity of rocks
that are part of the consolidated crust. Heat conductivity increases with the age of
rocks from Neogene to Archaean.

The distribution of HF in the STSB, in our opinion, reflects the formation in the
granite-gneiss layer of the consolidated crust of the STSB of acidic and medium-
sized rocks (with thermal conductivity of 0.2-1.5 kJ/(kg*K)), which contributed to
the formation here of minimum values of HF.

In the direction of SSD and LSU in the consolidated crust increases the content
of basic and ultrabasic rocks with thermal conductivity of 0.6-1.1 kJ/(kg*K),
which is associated with an increase in HF readings (Moiseenko, 1982).

The obtained values of thermal conductivity are somewhat less than in
(Shvartsman 1990; Yudakhin et al., 1991), in which the values of the thermal
conductivity coefficient of the sedimentary layer for the south of Kazakhstan and
Northern Tien Shan were determined as 1.5-1.7 vT/m-K, granitic - about 2.6,
dioritic - 2.2-2.3, basaltic - 3-3.1 vT/m-K. For the upper mantle of the region the
thermal conductivity coefficient is assumed to be 3.4 wT/m-K. The reasons for the
discrepancy need additional study.

Geothermal anomalies in the consolidated crust at a slice of depth of 10 km.
Geothermal anomalies in the consolidated crust at slice of depths of 10 km and 30
km in Kazakhstan are key indicators of geothermal activity within the STSB and
surrounding regions.

At a slice of depth of of 10 km, temperature measurements in the STSB
generally align with the trends observed in the spatial distribution of HF values.
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In the eastern part of the study area, the orientation of isotherms roughly corres-
ponds to the orientation of regional tectonic elements. However, inconsistencies
are noted between the morphology of isotherms and the orientation of deep faults.

In the SSD and the LSU, areas of elevated temperatures exceeding 300°C
are recorded at a slice of depth of 10 km. These high-temperature anomalies
are indicative of localized geothermal activity, potentially driven by tectonic
processes, magmatic intrusions, or variations in lithospheric structure.

Actually, STSB is distinguished by reduced temperature values ranging
between 200-250°C at a depth of 10 km. This low-temperature zone encompasses
key structural elements, including the Zhylanshik Depression, Aksai Horst,
Zhinishkekum Graben, and Besoba-Terensai Graben. At the same time, temperature
values in the STSB increase from east to west, which generally characterizes this
sedimentary basin as a boundary element between the northeastern Turanian
Platform and the Paleozoic folding of Central Kazakhstan.

Morphologically, the low-temperature zone forms a northward-expanding,
elongated cone-like structure oriented in a meridional direction.

Thus, the temperature distribution at a slice of depth of 10 km clearly shows
a trend, in accordance with which the SSD and the LSU show areas of elevated
temperature values, while the STSB shows decreased temperature, indicating that
there are no clear boundaries of tectonic elements in the regional thermal fields.

Geothermal anomalies in the consolidated crust at a slice of depth of 30 km.
The regional trend of temperature values slightly changed its signature at the 30
km depth slice of the consolidated crust

The highest temperatures, ranging from 800—1000°C, are observed in the
SSD. This depression demonstrates a petrophysical anomaly where both HF and
temperature values at depths of 10 km and 30 km reach anomalously high levels.

Figure 3. HF and Crustal Temperature Map to a Depth of 30 km in the South Turgay Basin (STSB)
[Based on data from Nusipov E., Uzbekov N.B. (2007) (Nusipov 2007)]. Legend: Numbers in
circles denote tectonic elements of the STSB (refer to Figure 2).

35



ISSN 2224-5278 4.2026

In the LSU, isothermal values at a depth of 30 km reach their minimum (650-
700°C), which contrasts with the increased isothermal readings at a depth of 10
km and the elevated HF values.

Moreover, it cannot be ruled out that the identified trend in the distribution of
geothermal anomalies in the lithosphere may be influenced by the background
created by radioactive ores in the SSD and LSU. Investigating this geological
phenomenon represents a crucial problem for the near future.

STSB, comprising the Zhylanshik Depression, Aksai Horst, Aryskum,
Zhinishkekum, and Besoba-Terensai Grabens, is characterized by intermediate
temperature values at 30 km depth, ranging between 700—800°C. This thermal
signature contrasts significantly with the distributions observed at a slice of depth
of 10 km and the Earth's surface HF.

In the lower part of the consolidated crust, there is a clear transition from the
epicaledonian folded basement in the SSD to the northeastern flank of the Turan
Platform, where the LSUis delineated.

The orientation of faults does not align with the morphology of isotherms at
a slice of depth of 30 km, suggesting that deeper geothermal processes operate
independently of surface tectonic structures.

Thus, the study of geothermal anomalies at different depths provides important
information on geothermal activity and crustal structure in the region, which is
important for geologic studies and prediction of geologic processes.

According to all three qualitative criteria - heat flow, values of isotherms at
depths of 10 and 30 km in the SSD, LSU and STSB differ cardinally from each
other, which emphasizes their different degree of involvement in the regime of
endogenous activation.

At the same time, it is possible that the detected trend in the distribution of
geothermal anomalies in the lithosphere was superimposed on the background
created by radioactive ores in the SSD and the and the LSU. The study of this
geological phenomenon is the objective of the near future.

Modern Earth Crust Movements (MECM). Research focused on tectonic
processes that caused significant changes to the Earth’s surface relief during the
Neogene-Quaternary period, driven primarily by internal crustal and upper mantle
processes.

As numerous studies have shown, the activation of tectonic processes cannot
be accurately dated everywhere and is not always synchronous, but in the vast
majority of cases fits within the framework of the Neogene and Quaternary periods
(Yudakhin et al., 1991).

Consedimentary folds generally conformal to large structures of the consolidated
basement are formed in the SEB cover. The Karatau and Ulutau meganticlines are
rising, and the Chu-Sarysu and Syr Darya syneclises associated with them are
sinking, which are usually located discordant to the transregional subtransform
faults (Main Karatau and others).
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In the Neogene-Quaternary, the Karatau and Ulutau meganticlines rise and
the Chu-Sarysu and Syr Darya syneclises associated with them descend, usually
located discordant to transregional subtransformational shifts MKF.

The manifestation of multiscale and multidirectional processes resulted in the
differentiation of key geomorphological structures in the STSB.

The sedimentary cover of the STSB exhibits an asymmetric structure, with
the top of the folded basement gradually subsiding from its margins toward the
submerged axial zone, ranging in depth from 0-50 m to approximately 7000 m.

The western margin is relatively steep, while the eastern is more gently sloping
but is locally complicated by steep escarpments with amplitudes of 300—400 m,
likely formed by tectonic movements along meridional faults during the Mesozoic-
Cenozoic era (Agafonov, 1971).

LSU adjoins the Turgay Syneclise from the southwest and west. The flanks of
the uplift are generally gentle and smooth, except for the northeastern flank, which
is bounded by the MKF.

The depth of pre-Mesozoic sediments in this area ranges from 550 to 900 m.
The latter are represented here mainly by Permo-Triassic effusive deposits.

The uplift was formed mainly in the Oligocene-Quaternary, although its
growth began in the Cretaceous. The modern outlines of the uplift are delineated
by 200-300 m isobases., reflecting repeated tectonic movements that controlled
the deposition of both Mesozoic and Cenozoic strata (Kunin, 1971).

The SSD, located to the east of the Ulutau Basement High and separated from
it by the Ulutau Fault, has experienced MECM with amplitudes of +200 to +500
m (Figure 4). During the Neogene-Quaternary period, this structure underwent
relative uplift. The signature of isobases has a linearly elongated appearance,
oriented in the northeastern direction. In the same direction, isobases of the latest
crustal movements are revealed.

The northeast orientation also marks the widening of newest crustal movement
isobases, which correlate with deep-seated faults.

Inthe LSU, the isobases of MECM exhibit a closed configuration. The maximum
amplitudes of Neogene-Quaternary uplifts are observed in the apical part of the
uplift, reaching +300 to +400 m or more, indicating significant growth during this
period. (Figure 4).

Thus, in the lower part of the consolidated crust there is a consecutive transition
from the area with Epicaledonian folded basement in the SSD to the northeastern
flank of the Turan Platform.
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Figure 4. Fragment of the Neotectonic Map of the Republic of Kazakhstan Featuring Fault
Tectonics and Seismicity (Compiled using data from Timush et al., 2012). Legend: Numbers in
circles denote tectonic elements of the STSB (refer to Figure 2).

In the LSU, the amplitudes of MECM decrease to +100 m or less toward the
periphery, indicating diminishing tectonic activity.

Within the STSB, the amplitude of upward MECM ranges from +50 to +150 m,
with minimum amplitudes recorded in the western part of the basin. This correlates
well with the relief of the basement top and the quasi-platform sedimentary cover.

The isobases of MECM exhibit northwestward divergence, aligning with the
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orientation of deep-seated faults. Isobases of the newest crustal movements are
revealed in the northwestern direction. Correlation of isobases and deep faults is
observed.

Thus, STSB demonstrates the lowest amplitudes of MECM during the Neogene-
Quaternary compared to the LSU to the west and the SSD to the east.

Inconclusion, the analysis of the spatial distribution and interactions of Neogene-
Quaternary geomorphostructures in the study region reveals the heterogeneity of
the lithosphere. This heterogeneity is expressed through multidirectional tectonic
dislocations with differentiated amplitudes.

The LSU and the northwestern SSD are undergoing uplift, whereas the STSB
exhibits minimal positive MECM amplitudes.

A correlation is observed between the isobases of MECM and deep-seated
faults, indicating a paragenetic relationship. Consequently, we can speak about
the connection of the MECM with the regmatic fault network of the faults of the
region under consideration.

Discussion. Comprehensive geothermal studies at depths of 70 km and 30 km,
combined with evaluations of HF and rock thermal conductivity, have significantly
enhanced the understanding of geodynamic processes within the S7SB lithosphere.
These investigations revealed substantial heterogeneity in the thermal and physical
properties of the region.

Additional studies were conducted in combination with seismic surveys,
gravity and magnetic surveys, and laboratory analyses of core samples to validate
these findings. These efforts refined the geological parameters of the STSB,
providing valuable data on deep geothermal, velocity, density, geomagnetic, and
structural heterogeneities across different lithospheric levels. The results were
integrated with the region's modern tectonics and geological evolution history,
encompassing genetic, tectono-magmatic, historical-geological, and structural-
formational aspects.

In the STSB, MECM exhibit minimal positive amplitudes, with isobases
showing northwestward divergence. In the LSU, the isobases form a closed
configuration, reflecting intermediate positive amplitudes of modern movements.
In contrast, the SSD demonstrates maximum positive amplitudes of neotectonic
uplift, with isobases extending in a northeastward linear pattern.

These observations highlight the dynamic interplay between tectonic
movements and subsurface heterogeneities, providing deeper insights into the
tectonic formation and structural complexity of the region. This multidisciplinary
approach underscores the importance of integrating geothermal, geophysical,
and geological data to advance the understanding of lithospheric processes in the
STSB and adjacent areas.

The spatial distribution of HF reveals minimum values in STSB, maximum
values in the northern SSD, and intermediate values in the LSU.

At at a slice of depths of 710 km, a clear trend emerges where the SSD and
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LSU exhibit increased temperatures, while the STSB is characterized by lower
temperatures.

At at a slice of depths of 30 km, the STSB shows intermediate temperature
values, while the highest temperatures are recorded in the SSD. In contrast, the
LSU displays the lowest isothermal values at this depth.

Thus, based on all three qualitative criteria—HF, isotherm values at 10 km,
and isotherm values at 30 km—the SSD, LSU, and STSB exhibit distinct thermal
regimes, reflecting their varying geodynamic and structural characteristics. These
differences highlight the lithospheric heterogeneity and the unique geothermal
dynamics of each region.

The STSB displays geomagnetic anomaly morphologies that are intermediate
between those of the LSU and the SSD. In the LSU, geomagnetic anomalies
(ATa) are characterized by polygonal and sub-isometric shapes, whereas in the
SSD, these anomalies are predominantly /inear and elongated. This suggests a
transitional structural complexity within the STSB.

Regarding the regional transformed gravity field (Agmg), the STSB displays
weakly intensive minima that differ significantly in morphology, sign, orientation,
and gradient from those observed in the adjacent structures. The LSU is marked
by polygonal gravity anomaly maxima, while the SSD features intense negative
linear-elongated gravity minima. These distinctions in gravity anomalies reflect
underlying differences in tectonic processes and crustal compositions among these
regions.

Based on the depths of the Curie point in the STSB, the crust is characterized
by increased thermal maturity, as indicated by weak negative anomalies in the
vertical component (Bz) of the geomagnetic field. (Nusipov, 2007).

In contrast, the crust of the LSU and the SSD is less affected by endogenous
heat and mass transfer, evidenced by significant positive Bz anomalies. Therefore,
less heated crustal rocks generate positive magnetic anomalies by acquiring
magnetization in response to the dipolar current component of Earth's main
planetary magnetic field (Timush, 2012).

STSB demonstrates intermediate characteristics in the morphology of
geomagnetic anomalies when compared to the LSU and the SSD.

Specifically, while LSU is characterized by polygonal and sub-isometric ATa
anomalies, the SSD displays linear-elongated anomalies. In contrast, the STSB
features weakly intense minima in the regional gravity field transformant (Ag_
reg), which differ significantly in morphology, sign, orientation, and gradient from
those observed in the adjacent structures. These distinctions suggest that the STSB
occupies a transitional position between the LSU and the SSD in terms of both
geomagnetic and gravity field characteristics.

Furthermore, the depth to the Curie point within the STSB indicates an increased
thermal state of the crust, as evidenced by weak negative anomalies in the vertical
component (Bz) of the magnetic field. Conversely, the crusts of the LSU and the
SSD are less thermally active, exhibiting significant positive Bz anomalies. This
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suggests that cooler crustal rocks in these regions generate positive magnetic fields
due to their magnetization in the Earth's main planetary field.

The Moho discontinuity is a principal boundary within the lithosphere,
demarcating the Earth's crust from the upper mantle. Its depth, characterized by
seismic velocities of 8.1-8.2 km/s, defines the crust's thickness. In the STSB, the
Moho is situated at depths of 40—48 km.

In contrast, the depth of Moho decreases to 38—40 km beneath the LSU and
to 40-42 km under the SSD. Consequently, the STSB features a Moho, while
adjacent areas like the SSD and the LSU exhibit relative elevations of this
boundary, suggesting that the STSB's Moho delineates the LSU and SSD.

Notably, in the southern part of the STSB, an active mantle layer up to 10—16 km
thick extends in a northwest direction along the Moho. Regions where the Moho
reaches its maximum depth (up to 48 km) correspond to areas with an increased
thickness of this active mantle layer (up to 14-16 km). This correlation indicates
a significant relationship between the Moho's relief and the underlying mantle
dynamics. These observations are detailed in the study by (Sherman, 1977).

Further, to the north, west and east the thickness of the tectonically active
mantle layer decreases from 10 to 0 km Zhumagulov et al., 2022; Abetov et al.,
2023; Abetov et al., 2024.

The absence of this active mantle layer in the western part of the SSD and
eastern areas of the LSU, generally characterized by a relatively elevated position
of the Moho discontinuity (Moiseenko, U.I., Smyslov, A.A.,1983, Abetov, A.E.,
Uzbekov, A.N.,2023). Shvartsman, Yu.G., 1990, Sherman, S.1., 1977).

The next geologic phenomenon we have identified is the overlap of the areas
with an increased horizontal gradient of the crustal basement (Aryskum graben,
Aksai horst, Bozingen graben) with the areas of active mantle (Abetov et al.,
2023), which indicates intensive geodynamic processes occurring in the lower
crust at the present stage of the STSB evolution.

STSB demonstrate intermediate characteristics in the morphology of
geomagnetic anomalies between the LSU and the SSD. Specifically, while the
LSU is characterized by polygonal and sub-isometric anomalies shapes, and the
SSD by linear-elongated anomalies, and the STSB displays a combination of these
forms.

In terms of the regional gravity field transformant structure, the STSB is marked
by weakly intensive minima (Ag_reg), which differ significantly in morphology,
sign, orientation, and gradient changes from those observed in the adjacent regions.
LSU is characterized by polygonal gravity anomaly maxima, whereas the SSD
features intense negative linear-elongated gravity minima.

On the contrary, the LSU is distinguished by minimal horizontal gradient values
at the Earth crust bottom, while the SSD is characterized by intermediate gradient
values (Abetov et al., 2023). This, to some extent, indicates relative geodynamic
stabilization at the lower crustal levels of these regions.
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Based on a synthesis of existing geological and geophysical data, coupled
with our analytical findings, we conclude that in the STSB, the primary geonomic
boundaries within the Earth’s crust (e.g., Earth surface topography,Paleozoic and
basement tops, and Moho) exhibit a generally conformal relationship.

Presence of an area of active mantle and with an increased horizontal gradient
of the crustal basement, which convincingly demonstrate the rift nature of the
STSB. (Abetov et al., 2023).

Furthermore, the structural, geothermic, velocity, geomagnetic, and density
heterogeneities at various levels of the lithosphere in the South Torgay Basin are
conditioned by its Vendian—Early Paleozoic and Jurassic geodynamic stages of
riftogenesis development.

Additionally, a concept suggests that during the Late Early to Early Middle
Devonian, a spreading zone formed in the Turkestan Palaeoocean, under the
influence of which an active continental margin with the Turgay Devonian
marginal volcanic belt emerged along the southern and southeastern periphery of
the Kazakhstan paleocontinent (Dobretsov et al., 2005).

Consequently, STSB can be considered an inherited rifting-tectonic structure
dating back to the Early Paleozoic, having undergone three distinct phases of
rift formation: during the Late Proterozoic—Early Paleozoic, the Middle—Late
Paleozoic, and the Jurassic.

In the presented model of the deep structure and stages of geodynamic
development of the STSB, a special role belongs to the deep faults, along which
the HF and endogenous fluids constantly moved in the past and circulate in the
present.

Decoding of remote sensing data has refined the tracing and morphogenetic
classification of faults within STSB and adjacent regions. Notably, the spatial
arrangement of fractures of various orientations and morphokinematic types,

It should be noted at the outset that the systematic spatial distribution of faults
of various orientations and morphokinematic types, as well as their consistent
interrelationship, allows the existing rhegmatic network to be considered as a
paragenesis of structural forms. These structures were formed under the influence
of persistently and cyclically reactivated submeridional compression forces, which
operated during the rifting stages of the STSB.

The analysis of the identified geophysical (thermal) anomalies allows them to
be conditionally divided into two groups. The first group includes anomalies of
considerable extension (hundreds of kilometers), which likely reflect deep suture
zones in the lithosphere. These zones have been periodically reactivated and
renewed through successive stages of ongoing tectogenesis.

The second group of faults, with few exceptions, is characterized by relatively
shorter lengths. These faults are likely associated with the middle and upper
sections of the Earth crust. Almost all of them, to some degree, correspond to faults
identified through seismic and gravity surveys, with a lesser degree of correlation
observed in magnetic survey data. Most faults from the first group coincide with
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previously identified faults based on geological, seismic, magnetic, and gravity
data, and sometimes align with anomalies in the thermal field.

Our research demonstrates that, contrary to dogmatic assertions, some deep
faults do not find reflection in geophysical data pertaining to the deep layers
of the Earth's crust and upper mantle. For example, the MKF, likely due to the
significant thickness of Meso-Cenozoic sediments in the Ariskum graben, is
almost undetectable in thermal anomalies. The same situation may occur in fault
zones where there are no conditions for migration of endogenous heat.

The absence of deep roots for the MKF is supported by the results of calculations
and interpretations of the regional gravity field transformant. These results reveal a
chaotic orientation of anomalies within the MKF zone (except for its southeastern
segment) and a lack of influence on the morphology and intensity of regional
gravity anomalies (Ag_reg). This evidence suggests that the fault does not extend
to heterogeneities in the lower crust or upper mantle.

However, an alternative interpretation of the MKF exists. According to
Timush (2012), it has been traced by seismic exploration to depths exceeding 60
km, indicating its transcrustal nature. In the Paleozoic, the vertical displacement
amplitude of its northeastern wing reaches 8—19 km. During the Paleozoic, the
vertical displacement amplitude of its northeastern flank is estimated to have
reached 8-19 km.

At the same time, the tectonic activity of the MKF over a prolonged period
(since the Riphean) influenced the distribution and thickness of sediments, their
facies composition, the manifestation of metamorphism, and ultimately shaped the
structure of the STSB.

According to (Lyubetskii et al., 1986; Abdulin et al., 1986), the MKEF, as
the northwestern extension of the Talas-Fergana deep fault, is characterized
throughout its entire length by predominantly vertical dip and a left-lateral strike-
slip movement that has been developing since the Proterozoic to the present. It is
accompanied by a system of relatively extensive secondary faults, through which
it influences the formation of Hercynian structures in the axial part of the Karatau
Range.

An alternative perspective is presented in the works of Ognev V.N. (1939—
1954), Burtman V.S. (1961-1964), Dodonova T.A. (1962), Korolev V.G. (1962),
Nikolaev N.I., and others (1962, 1988). These studies noted right-lateral strike-
slip movements along the Talas-Fergana Fault and its northwestern extension of
the MKF, which began in the Late Paleozoic and continue to the present.

Thus, the nature of the MKF requires further in-depth study. At the same time,
our studies based on integrated data from regional potential geophysical fields
indicate significant differentiation in the depth and age of major faults in the STSB.
For example, on the eastern periphery this basin, the Ulutau Fault is recognized as
originating at the upper mantle level (Abetov, 2025), and is inferred to be of Early
Paleozoic or Precambrian age. The MKF, Sebastopol Fault, and other similar
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structures show no expression within the regional geophysical transforms. This
suggests a shallower depth of origin for these features.

And it is not by chance that in the development zone of one of the virgations of
the Ulutaus fault, on the Sorbulak basement high of the basement in the north-east
of the Aryskum trough, a large gas and oil field Kumkol was explored, which was
put into expliotation in May 1990 and is still in operation.

The manifestation of the Ulutau Fault in thermal fields indicates the presence
of geological conditions conducive to heat transfer. Such anomalies may be
associated with regional geodynamic zones, which, in turn, could control regional-
scale fluid dynamic systems. This relationship represents an important exploration
criterion and should be considered in planning future prospecting and exploration
activities.

Conclusions. The integrated analysis of geothermal, neotectonic, seismic,
gravity, magnetic, and geological data demonstrates that the South Turgay
Sedimentary Basin represents a distinct lithospheric domain at the boundary
between the Turan Plate and the Kazakhstan Fold Belt. The principal conclusions
are as follows.

1. The South Turgay Sedimentary Basin is characterized by a relatively low
regional heat flow of 40-50 mW/m?, including minimum values of 40-45 mW/
m? in its southern part. These values are lower than those recorded in the adjacent
Shu—Sarysu Depression (60—80 mW/m?, locally up to 100 mW/m?) and the Lower
Syrdarya Uplift (50-60 mW/m?). This distribution indicates a comparatively cold
upper consolidated crust beneath the basin.

2. The crustal temperature pattern changes with depth. At 10 km, temperatures
within the South Turgay Sedimentary Basin are generally 200-250 °C, whereas
values above 300 °C occur in the adjacent structural domains. At 30 km, the basin
is characterized by intermediate temperatures of 700-800 °C, compared with 800—
1000 °C in the Shu—Sarysu Depression and 650-700 °C in the Lower Syrdarya
Uplift. The contrast between the relatively cold upper crust and warmer lower
crust indicates vertically differentiated thermal conditions within the lithosphere.

3. Neogene—Quaternary crustal movements within the basin have predominantly
positive amplitudes of +50 to +150 m, which are lower than those observed in
the adjoining regions. The northwestward divergence of the isobases broadly
corresponds to the regional fault pattern, indicating a structural relationship between
inherited basement discontinuities and recent crustal deformation. However, the
local mismatch between thermal anomalies and mapped faults shows that not all
deep faults currently act as pathways for heat and fluid transfer.

4. The Moho discontinuity occurs at depths of approximately 40—48 km beneath
the South Turgay Sedimentary Basin. In its southern part, the deepest Moho
sectors spatially coincide with a tectonically active mantle layer approximately
10—-16 km thick and with increased horizontal gradients of the basement surface.
Together with the gravity and magnetic-field characteristics, these features support
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interpretation of the basin as an inherited rift-related structure formed through
several stages of lithospheric reactivation.

Overall, the results show that the present structure of the South Turgay
Sedimentary Basin reflects the combined influence of Paleozoic and Mesozoic
rifting, heterogeneous crustal composition, lower-crustal and upper-mantle
processes, and differentiated Neogene—Quaternary deformation. The basin therefore
cannot be described using a simple model in which all major faults uniformly
control geothermal activity. Further research should prioritize new equilibrium-
temperature measurements in boreholes, direct laboratory determination of
rock thermal conductivity, denser heat-flow observations, and integrated three-
dimensional thermal—structural modelling to distinguish conductive, radiogenic,
and fault-controlled components of regional heat transfer.

This version presents four principal theses, reports concrete numerical findings,
avoids bibliographic citations and new unsupported discussion, and identifies a
clear direction for further work, consistent with the journal’s recommendation
that the conclusion formulate approximately 2-4 main findings and indicate their
potential application or development. The content also matches the journal’s scope
in original fundamental and applied geological research. The conclusions are
based on the results presented in the manuscript.
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