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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. 

«Қазақстан Республикасы Ұлттық ғылым академиясының Хабарлары. Геология және 
техникалық ғылымдар сериясы» ғылыми журналы 2016 жылдан бастап халықаралық 
реферативтік және ғылымиметриялық Scopus дерекқорында индекстеледі және тұрақты 
библиометриялық көрсеткіштерді көрсетіп келеді.

Сонымен қатар журнал Web of Science платформасының (Clarivate Analytics, 2018) 
халықаралық реферативтік және наукометриялық дерекқоры Emerging Sources Citation Index 
(ESCI) тізіміне енгізілген.

ESCI дерекқорында индекстелуі журналдың халықаралық ғылыми рецензиялау талаптары 
мен редакциялық этика стандарттарына сәйкестігін растайды, сондай-ақ Clarivate Analytics 
компаниясы тарапынан басылымды Science Citation Index Expanded (SCIE), Social Sciences 
Citation Index (SSCI) және Arts & Humanities Citation Index (AHCI) дерекқорларына енгізу 
қарастырылуда.

Scopus және Web of Science дерекқорларында индекстелуі жарияланымдардың 
халықаралық деңгейде жоғары сұранысқа ие болуын қамтамасыз етеді, олардың дәйексөз алу 
көрсеткіштерінің артуына ықпал етеді және редакциялық алқаның геология мен техникалық 
ғылымдар саласындағы өзекті, бірегей және ғылыми тұрғыдан маңызды зерттеулерді 
жариялауға ұмтылысын айқындайды.

Научный журнал «News of the National Academy of Sciences of the Republic of Kazakhstan, Series 
of Geology and Technical Sciences» с 2016 года индексируется в международной реферативной 
и наукометрической базе данных Scopus и демонстрирует стабильные библиометрические 
показатели. 

Журнал также включён в международную реферативную и наукометрическую базу данных 
Emerging Sources Citation Index (ESCI) платформы Web of Science (Clarivate Analytics, 2018).

Индексирование в ESCI подтверждает соответствие журнала международным 
стандартам научного рецензирования и редакционной этики, а также рассматривается 
компанией Clarivate Analytics в рамках дальнейшего включения издания в Science Citation Index 
Expanded (SCIE), Social Sciences Citation Index (SSCI) и Arts & Humanities Citation Index (AHCI).

Индексирование в Scopus и Web of Science обеспечивает высокую международную 
востребованность публикаций, способствует росту цитируемости и подтверждает 
стремление редакционной коллегии публиковать актуальные, оригинальные и научно значимые 
исследования в области геологии и технических наук.



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 Nº KZ50VPY00121155, 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.

EDITOR-IN-CHIEF
ZHURINOV Murat Zhurinovich,  Doctor  of  Chemical Sciences, Professor, Academician of IAAS 

and NAS RK, General Director of the Research Institute of Petroleum Refining and Petrochemicals (Almaty, 
Kazakhstan), https://www.scopus.com/authid/detail.uri?authorId=6602177960; https://www.webofscience.com/
wos/author/record/2017489

DEPUTY EDITOR-IN-CHIEF
ABSADYKOV Bakhyt Narikbayevich, Doctor of Technical Sciences, Professor, Academician of NAS RK, 

Satbayev University (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorId=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?authorId=56955769200; https://www.webofscience.com/
wos/author/record/1937883 

ZHOLTAEV Geroy Zholtaevich, Doctor of Geological and Mineralogical Sciences, Professor, Honorary 
Academician of NAS RK (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorId= 
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?authorId=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?authorId=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?authorId=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?authorId=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?authorId=35738572100; https://www.webofscience.com/wos/author/record/ 
2085986 

AGABEKOV 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?authorId=7004624845 

CATALIN Stefan, PhD, Associate Professor, Technical University of Dresden (Dresden, Germany), https://
www.scopus.com/authid/detail.uri?authorId=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?authorId=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?authorId=56538922400 

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

RATOV 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?authorId=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?authorId=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?authorId=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)
Меншіктеуші: «Орталық Азия академиялық ғылыми орталығы» ЖШС (Алматы қ.).
Қазақстан Республикасының Ақпарат және коммуникациялар министрлігінің Ақпарат комитетінде 
05.06.2025 ж. берілген Nº KZ50VPY00121155 мерзімдік басылым тіркеуіне қойылу туралы куәлік.
Тақырыптық бағыты: геология, гидрогеология, география, тау-кен ісі, мұнай, газ және металдардың 
химиялық технологиялары
Мерзімділігі: жылына 6 рет. 
http://www.geolog-technical.kz/index.php/en/

© «Орталық Азия академиялық ғылыми орталығы» ЖШС, 2026,

БАС РЕДАКТОР
ЖҰРЫНОВ Мұрат Жұрынұлы, химия ғылымдарының докторы, профессор, ХҒАҚ және ҚР ҰҒА 

академигі, Мұнай өңдеу және мұнай-химиясы ғылыми-зерттеу институтының бас директоры (Алматы, 
Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=6602177960;  https://www.webofscience.com/
wos/author/record/2017489

БАС РЕДАКТОРДЫҢ ОРЫНБАСАРЫ:
АБСАДЫҚОВ Бақыт Нәрікбайұлы, техника ғылымдарының докторы, профессор, ҚР ҰҒА 

академигі, Қ.И. Сәтбаев атындағы Қазақ ұлттық техникалық зерттеу университеті (Алматы, Қазақстан), 
https://www.scopus.com/authid/detail.uri?authorId=6504694468; https://www.webofscience.com/wos/author/re-
cord/2411827 

РЕДАКЦИЯ АЛҚАСЫ:
ӘБСӘМЕТОВ Мәлiс Құдысұлы, геология-минералогия ғылымдарының докторы, профессор, ҚР 

ҰҒА академигі, У.М. Ахмедсафин атындағы Гидрогеология және геоэкология институтының директоры 
(Алматы, Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=56955769200; https://www.webof-
science.com/wos/author/record/1937883 

ЖОЛТАЕВ Герой Жолтайұлы, геология-минералогия ғылымдарының докторы, профессор, ҚР ҰҒА 
құрметті академигі (Алматы, Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=57112610200; 
https://www.webofscience.com/wos/author/record/1939201 

СНОУ Дэниел, PhD, қауымдастырылған профессор, Небраска университетінің Су ғылымдары 
зертханасының директоры (Небраска, АҚШ),  https://www.scopus.com/authid/detail.uri?authorId=710325 
9215; https://www.webofscience.com/wos/author/record/1429613 

ЗЕЛЬТМАНН Раймар, PhD, Жер туралы ғылымдар бөлімінің петрология және пайдалы қазбалар кен 
орындары саласындағы зерттеулерінің жетекшісі, Табиғи тарих мұражайы (Лондон, Ұлыбритания), https://
www.scopus.com/authid/detail.uri?authorId=55883084800; https://www.webofscience.com/wos/author/record/ 1048681 

ПАНФИЛОВ Михаил Борисович, техника ғылымдарының докторы, Нанси университетінің 
профессоры (Нанси, Франция), https://www.scopus.com/authid/detail.uri?authorId=7003436752; https://www.
webofscience.com/wos/author/record/1230499 

ШЕН Пин, PhD, Қытай геологиялық қоғамының Тау-кен геологиясы комитеті директорының орын
басары, Американдық экономикалық геологтар қауымдастығының мүшесі (Бейжің, Қытай), https://www.
scopus.com/authid/detail.uri?authorId=57202873965; https://www.webofscience.com/wos/author/record/ 1753209 

ФИШЕР Аксель, PhD, қауымдастырылған профессор, Дрезден техникалық университеті (Дрезден, 
Германия), https://www.scopus.com/authid/detail.uri?authorId=35738572100; https://www.webofscience.com/
wos/author/record/2085986 

АГАБЕКОВ Владимир Енокович, химия ғылымдарының докторы, Беларусь ҰҒА академигі, Жаңа 
материалдар химиясы институтының құрметті директоры (Минск, Беларусь), https://www.scopus.com/
authid/detail.uri?authorId=7004624845 

КАТАЛИН Стефан, PhD, қауымдастырылған профессор, Дрезден Техникалық университеті (Дрезден, 
Германия), https://www.scopus.com/authid/detail.uri?authorId=35203904500; https://www.webofscience.com/
wos/author/record/1309251 

САҒЫНТАЕВ Жанай, PhD, қауымдастырылған профессор, Назарбаев университеті (Астана, 
Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=57204467637; https://www.webofscience.com/
wos/author/record/907886 

ФРАТТИНИ Паоло, PhD, қауымдастырылған профессор, Бикокк Милан университеті (Милан, 
Италия), https://www.scopus.com/authid/detail.uri?authorId=56538922400 

НҰРПЕЙІСОВА Маржан Байсанқызы, техника ғылымдарының докторы, Қ.И.  Сәтбаев атындағы 
Қазақ ұлттық техникалық зерттеу университетінің профессоры (Aлматы, Қазақстан),  https://www.scopus.
com/authid/detail.uri?authorId=57202218883; https://www.webofscience.com/wos/author/record/AAD-1173-2019 

РАТОВ Боранбай Товбасарович, техника ғылымдарының докторы, профессор, «Геофизика және 
сейсмология» кафедрасының меңгерушісі, Қ.И. Сәтбаев атындағы Қазақ ұлттық техникалық зерттеу 
университеті (Алматы, Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=55927684100;  https://
www.webofscience.com/wos/author/record/1993614 

РОННИ Берндтссон,  профессор, Таяу Шығысты заманауи зерттеу орталығының директоры, Лунд 
университеті (Лунд, Швеция), https://www.scopus.com/authid/detail.uri?authorId=7005388716;  https://www.
webofscience.com/wos/author/record/1324908 

МИРЛАС Владимир, PhD, профессор, Ариэль университетінің Шығыс ғылыми-зерттеу орталығы 
(Ариэль, Израиль), https://www.scopus.com/authid/detail.uri?authorId=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)
Собственник: ТОО «Центрально-Азиатский академический научный центр» (г. Алматы).
Свидетельство о постановке на учет периодического печатного издания в Комитете информации 
Министерства информации  и  коммуникаций  и  Республики  Казахстан Nº KZ50VPY00121155,  выданное 
05.06.2025 г.
Тематическая направленность:  геология, гидрогеология, география, горное дело и химические технологии 
нефти, газа и металлов
Периодичность: 6 раз в год. 
http://www.geolog-technical.kz/index.php/en/

© ТОО «Центрально-Азиатский академический научный центр», 2026.

ГЛАВНЫЙ РЕДАКТОР
ЖУРИНОВ Мурат Журинович,  доктор химических наук, профессор, академик МААН и НАН РК, 

Генеральный директор НИИ нефтепереработки и нефтехимии (Алматы, Казахстан), https://www.scopus.
com/authid/detail.uri?authorId=6602177960; https://www.webofscience.com/wos/author/record/2017489

ЗАМЕСТИТЕЛЬ ГЛАВНОГО РЕДАКТОРА
АБСАДЫКОВ Бахыт Нарикбаевич, доктор технических наук, профессор, академик НАН РК, 

Казахский национальный исследовательский технический университет им. К.И. Сатпаева (Алматы, 
Казахстан), https://www.scopus.com/authid/detail.uri?authorId=6504694468; https://www.webofscience.com/
wos/author/record/2411827 

РЕДАКЦИОННАЯ КОЛЛЕГИЯ:
АБСАМЕТОВ Малис Кудысович, доктор геолого-минералогических наук, профессор, академик НАН 

РК, директор Института гидрогеологии и геоэкологии им. У.М. Ахмедсафина (Алматы, Казахстан), https://www.
scopus.com/authid/detail.uri?authorId=56955769200; https://www.webofscience.com/wos/author/record/1937883 

ЖОЛТАЕВ Герой Жолтаевич, доктор геолого-минералогических наук, профессор, почетный 
академик НАН РК (Алматы, Казахстан), https://www.scopus.com/authid/detail.uri?authorId=57112610200; 
https://www.webofscience.com/wos/author/record/1939201 

СНОУ Дэниел, PhD, ассоциированный профессор, директор Лаборатории водных наук Университета 
Небраски (Небраска, США), https://www.scopus.com/authid/detail.uri?authorId=7103259215; https://www.
webofscience.com/wos/author/record/1429613 

ЗЕЛЬТМАНН Раймар, PhD, руководитель исследований в области петрологии и месторождений 
полезных ископаемых в Отделе наук о Земле Музея естественной истории (Лондон, Великобритания), https://
www.scopus.com/authid/detail.uri?authorId=55883084800; https://www.webofscience.com/wos/author/record/ 1048681 

ПАНФИЛОВ Михаил Борисович, доктор технических наук, профессор Университета Нанси (Нанси, 
Франция), https://www.scopus.com/authid/detail.uri?authorId=7003436752; https://www.webofscience.com/
wos/author/record/1230499 

ШЕН Пин, PhD, заместитель директора Комитета по горной геологии Китайского геологического 
общества, член Американской ассоциации экономических геологов (Пекин, Китай), https://www.scopus.
com/authid/detail.uri?authorId=57202873965;  https://www.webofscience.com/wos/author/record/1753209 

ФИШЕР Аксель, PhD, ассоциированный профессор, Технический университет Дрезден (Дрезден, 
Берлин), https://www.scopus.com/authid/detail.uri?authorId=35738572100; https://www.webofscience.com/
wos/author/record/2085986 

АГАБЕКОВ Владимир Енокович, доктор химических наук, академик НАН Беларуси, почетный 
директор Института химии новых материалов (Минск, Беларусь), https://www.scopus.com/authid/detail.
uri?authorId=7004624845 

КАТАЛИН Стефан, PhD, ассоциированный профессор, Технический университет Дрезден (Дрезден, 
Германия), https://www.scopus.com/authid/detail.uri?authorId=35203904500; https://www.webofscience.com/
wos/author/record/ 1309251 

САГИНТАЕВ Жанай, PhD, ассоциированный профессор,  Назарбаев университет (Астана, Казахстан),                                                                       
https://www.scopus.com/authid/detail.uri?authorId=57204467637; https://www.webofscience.com/wos/author/record/907886 

ФРАТТИНИ Паоло, PhD, ассоциированный профессор, Миланский университет Бикокк (Милан, 
Италия), https://www.scopus.com/authid/detail.uri?authorId=56538922400 

НУРПЕИСОВА Маржан Байсановна, доктор технических наук, профессор Казахского национального 
исследовательского технического университета им. К.И. Сатпаева (Aлматы, Казахстан), https://www.scopus.
com/authid/detail.uri?authorId=57202218883; https://www.webofscience.com/wos/author/record/AAD-1173-2019 

РАТОВ Боранбай Товбасарович, доктор технических наук, профессор, заведующий кафедрой 
«Геофизика и сейсмология», Казахский национальный исследовательский технический университет им. 
К.И. Сатпаева (Алматы, Казахстан), https://www.scopus.com/authid/detail.uri?authorId=55927684100; https://
www.webofscience.com/wos/author/record/1993614 

РОННИ Берндтссон,  профессор, Директор Центра современных ближневосточных исследований, 
Лундский университет (Лунд, Швеция),  https://www.scopus.com/authid/detail.uri?authorId=7005388716; 
https://www.webofscience.com/wos/author/record/1324908 

МИРЛАС Владимир, PhD, профессор, Восточный научно-исследовательский центр, Университет 
Ариэля, (Ариэль, Израиль),  https://www.scopus.com/authid/detail.uri?authorId=8610969300; https://www.
webofscience.com/wos/author/record/53680261 



6

ISSN 2224-5278                                                                                                           1.2026

CONTENTS
Abdullaev A.U., Kamberov I.M. 
Possibilities of mercury studies in seismic hazard assessment and earthquake 
forecasting.............................................................................................................................8

Agzamova I.A., Abdurakhmanov B.M., Normatova N.R., Ermatova Ya.S., 
Agzamova N.Sh. 
Forecast assessment of disturbances and fracturing during development of solid 
mineral deposits...................................................................................................................18

Arystanov M.B., Zhandiyar A.G., Kaipbayev Y.T., Sultanbekova A., Nikam B.R. 
A geospatial approach to managing irrigation water resources of the big almaty canal.....32

Babii K., Kiriia R., Smirnov A., Kuttybayev A., Mishchenko T. 
Justification of parameters of a steeply inclined tubular conveyor of cyclic-flow 
technology at a deep open pit in Kryvbas...........................................................................55

Bryukhanova N.N., Gladkikh V.A., Idigova L.M., Lepekhina Yu.A., Kondratiev V.V. 
Engineering control of blast-induced seismicity and environmental safety in underground 
ore mining under complex geodynamic conditions............................................................74

Evsyukov D.Yu., Pchelintseva S.V., Vakhrusheva I.A., Ermolaeva O.S., Modina M.A. 
Geophysical investigation of technogenically disturbed areas for environmental 
assessment in Southern Russia............................................................................................90

Galiyev S.Zh., Axanaliyev N.E., Sarsenbayev Y.Ye. 
Justification of technological parameters and energy consumption of quarry excavators 
taking into account the quality of rock preparation for excavation..................................109

Hryhoriev Y., Lutsenko S., Hryhoriev I., Kuttybayev A., Kuantayev N. 
Adaptive modeling of mining schedule using genetic algorithm in a dynamic 
environment......................................................................................................................120

Ismailov V.A., Aktamov B.U., Yodgorov Sh.I., Yadigarov E.M., Avazov Sh.B. 
Assessment of the possible seismic risk of residential buildings in the Samarkand 
region based on a scenario earthquake..............................................................................135

Ismayilov S.Z., Aliyev I.N., Karimov I.C. 
Real-time monitoring and statistical analysis: optimizing sand detection in oil wells.....155

Kazakov A.N., Khakberdiyev M.R., Qurbonov H.A., Turgunov Sh.Sh., Obidov M.I. 
Effect of rock mass discontinuities on underground mine stability (Uzbekistan)............170

Kukartsev V.V., Stupina A.A., Khudyakova E.V., Stepantsevich M.N., Matasova I.Yu. 
Diagnostics of the structure of crystalline materials of rock formations by the method 
of thermally stimulated depolarization.............................................................................182

Medetov Sh.M., Zaidemova Zh.K., Suyungariev G.E. 
Oscillatory dynamics of rigging operations in the development of exploration wells......196



7

ISSN 2224-5278                                                                                                           1.2026

Mustapayeva S., Nikolaeva S., Kabanov P., Omarova G., Assambayeva A. 
New ammonoid records and gamma-spectrometry in the stratotype of the Beleutian 
regional substage (Central Kazakhstan) ...........................................................................215

Nurpeissova М., Menayakov K., Aitkazinova Sh., Nukarbekova Zh., Bakyt N.K. 
Environmental and industrial safety of subsurface development near a nuclear 
power plant........................................................................................................................231

Obeidat M.A., Shmoncheva Y.Y., Jabbarova G.V. 
Immiscible displacement of Herschel–Bulkley fluids in porous media: a modified 
Buckley–Leverett approach..............................................................................................247

Sakhmetova G.E., Uralov B.K., Brener A.M., Turymbetova G.D., Absamatova Z. 
System analysis of scaling problems while designing biogas plants in the context 
of energy............................................................................................................................274

Salikhov T.K., Issayeva Zh.B., Onal H., Akhmetzhanov Zh.B., Atasoy E. 
Using GIS technologies and traditional ground-based methods to analyze the vegetation 
cover of ecosystems in the West Kazakhstan Region.......................................................286

Satybaldina D., Teshebayev N., Shmitov N., Kissikova N., Zakarina A. 
Methods for improving oil production efficiency using pumping units............................303

Shalabaeva G.S., Abdimutalip N.A., Koishiyeva G.Zh., Ozler M.A., Toychibekova 
G.B. 
Study of hydrological and geostructural changes in the koskorgan reservoir due 
to climatic changes............................................................................................................318

Suiintayeva S.Ye., Bakhtybayev N.B., Imangazin M.K., Andagulov D.T., 
Atageldiyev K.T. 
Experience in the use of self-propelled drilling rigs to increase the efficiency 
of drilling and blasting operations with sublevel mining systems....................................332

Tolesh A.B., Mamitova A.D., Karlykhanov O.K., Tazhieva T.Ch., Kalmakhanova M.S. 
Flow regulation of the Syrdarya River at Shardara under energy releases.......................345

Torekhanova M.T., Tleuzhanova G.B., Yeserkegenova B.Zh., Kadyrov Zh.N., 
Kadyrova B.B. 
Innovative technical approaches to the development of automatic control systems 
for bitumen-chip spreading...............................................................................................362

Tynchenko V.S., Krasovskaya L.V., Ashmarina T.I., Kononenko R.V., 
Shtyrkhunova N.A. 
Geomechanical justification of underground mining technologies for ore deposits in 
complex rock massifs from the standpoint of nature and resource conservation..............382

Zholtayev G.Zh., Rassadkin V.V., Umarbekova Z.T., Mashrapova M.A., Miniskul S.D. 
Formation and development prospects of placer gold deposits in Southern Junggar.......396



8

ISSN 2224-5278 1.2026

NEWS OF THE NATIONAL ACADEMY OF  SCIENCES OF THE REPUBLIC  
OF KAZAKHSTAN, SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2224–5278
Volume 1. 
Number 475 (2026), 8–17       

https://doi.org/10.32014/2026.2518-170X.587

IRSTI 37.31.19
UDC 550.343, +550.424

©Abdullaev A.U.*, Kamberov I.M., 2026.
LLP «National Scientific Centre for Seismological Observations and Research» 

of the Ministry of Emergency Situations of the Republic of Kazakhstan, 
Almaty, Kazakhstan.

E-mail: u.abdullaev@mail.ru, irkamberov@mail.ru

POSSIBILITIES OF MERCURY STUDIES IN SEISMIC HAZARD 
ASSESSMENT AND EARTHQUAKE FORECASTING

Abdullaev Abdulaziz ― Doctor of Geological and Mineralogical Sciences, Academician of MANEB 
and MAIN, National Scientific Center for Seismic Observations and Research, Almaty, Kazakhstan, 
E-mail: u.abdullaev@mail.ru, https://orcid.org/0000-0003-1975-4569;
Kamberov Irken ― Leading researcher, National Scientific Center for Seismic Observations
and Research, Almaty, Kazakhstan,
E-mail: irkamberov@mail.ru, https://orcid.org/0009- 0002-7972-0010.

Abstract. Since the mid-1960s, research aimed at identifying earthquake
precursors has been conducted in many countries. The identification of reliable 
earthquake precursors and the development of medium- and short-term forecasts 
of earthquake timing and location remain important scientific challenges. 
Mercurymetric methods have been applied in geological exploration since the 
second half of the twentieth century and have demonstrated their effectiveness 
in detecting concealed and buried geological objects. Mercury is characterised 
by low chemical reactivity in both oxidative and reductive environments and 
exhibits lower chemical activity compared to most chemical elements. The unique 
physicochemical properties of mercury, particularly its high migration capacity 
combined with relative inertness to other gases, make it suitable for application 
in short-term earthquake forecasting and tectonic fault mapping. Measurements 
of mercury concentrations in borehole waters, atmospheric air, soil gas, surface 
waters and groundwater in seismically active regions reveal anomalous variations 
prior to earthquakes and during the aftershock stage. Modelling studies suggest that 
mercury release from rocks is directly related to mechanical (geodynamic) stresses 
occurring during earthquake preparation and seismic events. A review of previous 
studies on mercury concentrations in environmental media within seismically 
active zones indicates the considerable potential of mercurymetric methods for 
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addressing seismological problems. The availability of modern mercurymetric 
instrumentation enables the determination of ultralow mercury concentrations in 
various environmental components, supporting the feasibility of this approach.

Keywords: mercurymetry, mercury concentration, tectonic faults, fault 
mapping, soil gas, near-surface atmosphere, groundwater, earthquake prediction, 
earthquake precursors
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Аннотация. Өткен ғасырдың 60-жылдарының екінші жартысынан бастап 
көптеген елдерде жер сілкінісінің ізашарларын анықтауға бағытталған 
зерттеулер жүргізіле бастады. Жер сілкіністерінің сенімді алдын ала белгілерін 
айқындау және оларды қолдану негізінде жер сілкіністерінің уақыты мен 
орнын орта және қысқа мерзімді болжау мәселелері бүгінгі күнге дейін өзекті 
болып отыр. Пайдалы қазбалар кен орындарын іздеудің сынаптық әдісі өткен 
ғасырдың екінші жартысынан бастап геология саласында қолданылып келеді 
және жасырын әрі терең көмілген кен нысандарын анықтауда өзінің жоғары 
тиімділігін көрсетті. Сынап тотығу да, тотықсыздану реакцияларында да 
аса пассивті болып табылады және «химиялық белсенділік» энергиясы 
бойынша химиялық элементтердің басым көпшілігінен төмен көрсеткішке 
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ие. Сынаптың бірегей физика-химиялық қасиеттері, әсіресе оның басқа 
газдарға қатысты инерттілігі жағдайындағы жоғары көші-қон қабілеті, 
жұмыс тәжірибесі көрсеткендей, жер сілкіністерін қысқа мерзімді болжау 
және тектоникалық ақауларды картаға түсіру мақсатында қолдануға 
мүмкіндік береді. Ұңғымаларда, атмосферада, топырақ ауасында, сондай-
ақ сейсмикалық белсенді аймақтардағы жер үсті және жер асты суларында 
сынап мөлшерін өлшеу оның жер сілкінісі алдындағы және жер сілкінісінің 
даму кезеңіндегі қалыптан тыс өзгерістерін анықтауға мүмкіндік береді. 
Модельдік зерттеулердің нәтижелері бойынша сынаптың тау жыныстарынан 
бөлініп шығуы дайындық кезеңінде және жер сілкінісі барысында әсер 
ететін механикалық (геодинамикалық) жүктемелермен тікелей байланысты 
деп болжанады. Сейсмикалық белсенді аймақтардағы қоршаған орта 
объектілеріндегі сынап құрамын зерттеу бойынша бұрын жүргізілген 
жұмыстарға жасалған қысқаша шолу бұл әдісті сейсмологиялық мәселелерді 
шешуде қолданудың болашағы зор екенін көрсетеді. Аталған зерттеулерді 
жүргізу үшін қоршаған ортаның әртүрлі объектілеріндегі сынаптың ультра 
төмен концентрацияларын анықтауға мүмкіндік беретін заманауи сынап 
өлшеу аппаратурасы бар.

Түйін сөздер: сынапты өлшеу, сынап мөлшері, тектоникалық жарықтар, 
картаға түсіру, топырақ ауасы, жер бетіндегі атмосфера, жер асты сулары, жер 
сілкінісін болжау, алдын ала белгілер
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Аннотация. Начиная с середины 60-х годов прошлого века во многих 
странах были начаты исследования по поиску предвестников землетрясений. 
Вопросы определения надежных предвестников землетрясений, а также 
средне- и краткосрочного прогноза времени и места землетрясений на 
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основе их применения до настоящего времени остаются актуальной 
проблемой. Ртутометрический метод поисков месторождений полезных 
ископаемых начал применяться в геологической отрасли со второй половины 
прошлого века и показал эффективность в выявлении скрытых и скрыто-
погребенных объектов. Ртуть весьма пассивна как в окислительных, так 
и в восстановительных реакциях, и по величине энергии «химической 
активности» уступает место подавляющему большинству химических 
элементов. Уникальные физико-химические свойства ртути и, в особенности, 
ее высокая миграционная способность при инертности к другим газам, как 
показывает практика, могут быть применены для краткосрочного прогноза 
землетрясений и картирования тектонических разломов. Измерения 
содержания ртути в воде в скважинах, в атмосфере, в почвенном воздухе, в 
поверхностных и грунтовых водах в сейсмоактивных зонах свидетельствуют 
об аномальных изменениях ее концентраций перед землетрясением, а также 
на стадии развития афтершоков. На основе модельных работ высказано 
предположение, что выход ртути из горных пород находится в прямой 
зависимости от механических (геодинамических) нагрузок, которые 
возникают на стадии подготовки и во время землетрясений. Краткий 
обзор ранее проведенных исследований содержания ртути в объектах 
окружающей среды в сейсмоактивных зонах свидетельствует о перспективах 
использования метода при решении сейсмологических задач. Для проведения 
этих исследований имеется современная ртутометрическая аппаратура, 
позволяющая определять ультрамалые концентрации ртути в различных 
объектах окружающей среды.

Ключевые слова: ртутометрия, содержание ртути, тектонические 
разломы, картирование, почвенный воздух, приземная атмосфера, подземные 
воды, прогноз землетрясений, предвестники

Introduction. The unique physicochemical properties of mercury are 
commonly used in the search for mercury and mercury-containing mineral deposits 
(polymetallic, gold-silver, antimony deposits, etc.) (Fursov, 1983:206). It has been 
discovered that mercury is also an indicator of oil and gas deposits. Due to its high 
migratory ability, mercury forms anomalous concentrations in the soil, soil air, and 
near-surface atmospheric air above hidden and buried deposits, which can be easily 
detected with modern mercury-metering equipment. It is known that the formation 
of mineral deposits is associated with tectonic faults, which also serve as channels 
for mercury migration from anomalous source objects (deposits) to the Earth’s 
surface. Furthermore, it has been established that under dynamic impact on the soil 
environment, the anomalous mercury concentrations in the soil air above mineral 
deposits increase in proportion to the intensity of the load (Kamberov, 1989:4).

Research Methodology. Starting from the mid-1960s, many countries 
began research on the search for earthquake precursors. In particular, studies on 
geochemical precursors began after the phenomenon of changes in the chemical 
composition of groundwater before and after earthquakes was discovered. Soviet 
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scientists, based on five years of observations in the water of a balneological well 
in Tashkent, found a threefold increase in the concentration of radon, mercury, 
and several other elements, with this elevated level being maintained for six 
months before the earthquake. After the earthquake, the concentrations of radon 
and mercury decreased below the initial levels (Abdullaev, 2002:352; Abdullaev, 
2010:7). Mercury is easily released from rocks during thermodynamic processes, 
particularly from the Earth’s crust during earthquakes. In Dushanbe, for example, 
approximately one day before the main earthquake on September 29, 1981, the 
concentration of gaseous mercury increased by 400% at a distance of 20 km from 
the epicenter (Varshal,1984:14). The authors of the studies (Cicerone, 2009:25) 
confirm that mercury emanations are a precursor to earthquakes. Research on 
mercury emissions showed its anomalous concentrations in seismogenic faults. 
Elevated mercury concentrations associated with earthquakes were also found in 
groundwater, meaning that during earthquakes, mercury is not only released as 
a gas but also detected in underground waters (Koval, 2003:4 a). These findings 
provided the basis for the search for hydrogeochemical precursors of earthquakes 
and for identifying the most effective precursors among them. The results of these 
studies demonstrated the potential for studying mercury content as an earthquake 
precursor.

In the theoretical aspect, according to the authors of the study (Schwartzman, 
1988:5), it is considered correct to give preference to the study of those chemical 
elements and their compounds that meet the following conditions as possible 
precursors to earthquakes: 1) they have high physical mobility; 2) they possess low 
chemical reactivity. Based on the analysis of the physical properties of chemical 
elements, the authors conclude that mercury, compared to other chemical elements, 
has a relatively high physical mobility, which determines its potentially high ability 
to migrate over long distances in a relatively short period of time. This satisfies 
the first condition of the theoretical aspect regarding the search for earthquake 
precursors. Mercury is highly passive in both oxidation and reduction reactions 
and, in terms of its “chemical activity” energy, is surpassed by the overwhelming 
majority of chemical elements, thus fulfilling the second condition. Therefore, the 
unique physicochemical properties of mercury make it an important indicator of 
the energetic changes occurring in the depths of the Earth’s crust, related to the 
development of an earthquake’s epicenter.

In the monograph (Abdullaev, 2002:352), the author also considers the emanation 
of mercury vapors in soil air, hydrotherms, and the near-surface atmosphere to be 
more promising for detecting deep, activated faults in the theoretical sense, due 
to its geochemical stability, inertness, and very high volatility. Observations of 
the degassing process show that its intensity changes quite distinctly during the 
preparation and occurrence of major earthquakes. Figure 1 presents generalized data 
on the composition of free gases in the fault zones of the Kemino-Chilik structure, 
which shows that in modern gas emanations in active faults, the absolute value of 
CH4 and heavy hydrocarbons increases by three orders of magnitude compared to 
background values, while mercury increases by one to two orders of magnitude.
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Figure 1. Composition of free gases in fault zones of the Kemino-Chilik structure

During the implementation of the “Intercosmos - 1988” program in Central 
Asia, a team of researchers studied the gas-chemical activity of major faults. A 
vast fragmentation zone, 10 km wide, was identified along the Talas-Fergana fault 
profile. The central part of this zone is essentially “sealed.” Good permeability 
is noted only along its southern and northern borders. Gas emanations, including 
mercury, He, and Rn, occur along these channels of the transregional fault, with 
intensities an order of magnitude or more higher than in the compacted central part 
of the fault and outside its boundaries. The mercury flow is estimated at a level of 
10-8 mg/l (Figures 2 and 3).

Figure 2. Mercury vapor flows above the Talas-Fergana fault (profile, Intercosmos, 1988)

Figure 3. Mercury vapor flows and radon emanations above the Issyk-Ata Fault (profile, 
Intercosmos, 1988)
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Modeled observations of mercury vapor concentrations in soil air at an 
observation shaft near the city of Frunze showed anomalous concentrations just 
before the earthquake that occurred on August 23, 1985.

According to (Sultanhodzhaev, 1982:34), promising results were obtained when 
measuring mercury content in well water, indicating the potential of using mercury 
as a precursor. Chinese scientists (Yangfen, 1989:195) conducted model studies 
aimed at investigating the possibility of increasing mercury flow by injecting liquid 
under high pressure (fracking) into an aquifer. The results of three experiments 
revealed a 50%, 5-fold, and 60-fold increase in mercury content compared to 
background levels.

The article (Rasskazov, 2022:3) discusses the results of research on long-term 
and short-term variations in mercury (Hg) concentrations in groundwater from 2017 
to 2022 on the western shore of Lake Baikal. The variations studied from 2019 to 
2022 were associated with the seismic reactivation of active faults in Baikal and 
Khubsugul during the 2020–2021 period. The authors concluded that the increase in 
mercury concentrations in groundwater was linked to the expansion of the Earth’s 
crust, with the highest Hg enrichment caused by aftershocks. Mercury flow depends 
on the nature of fault activity, and its elevated concentrations in sedimentary layers 
may indicate the release of various forms of mercury from seismically active 
faults in the past. The seismic process is reflected in the sequential change in the 
ratio of mercury concentration and the redox potential of groundwater (Chebykin, 
2022:12). The authors present data from hydrogeochemical monitoring conducted 
between 2016 and 2022 at the Kultuk test site, where mercury concentrations in 
water at different monitoring stations vary by more than an order of magnitude. The 
mercury content in groundwater at Station 8 (Chertova Gora) is the most indicative 
for seismological forecasting purposes. From 2017 to the first half of 2019, long-
term (yearly) variations in mercury were observed at the station. With the onset of 
Baikal-Khubsugul seismic activity, the variations shifted to short-term (monthly 
and weekly) fluctuations, accompanied by an increase in mercury concentration in 
groundwater, similar to the 2017–2019 interval. The Baikal-Khubsugul activation 
forms a separate interval of long-term increases and decreases in mercury 
concentration.

From 10 September 2016 to 9 May 2018, a gradual increase in mercury 
concentration was observed, rising from values below the detection limit (<0.009 
µg/dm³) to 0.05 µg/dm³. Between 30 May and 28 September 2018, a decrease 
in mercury concentration was observed, falling below the detection limit. From 
22 December 2018 to 20 January 2019, the mercury concentration reached its 
maximum and then gradually decreased to values below the detection limit by 20 
June. The period of low mercury concentration continued until 21 December 2019, 
began to rise again on 22 January 2020, and then reached episodic peaks typical of 
the Baikal-Khubsugul activation. According to the authors of the study (Chebykin, 
2022:12), the bay-like drop in mercury concentration, lasting for 6 months, can be 
considered as a pre-seismic indicator.
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At the scientific stationary base “Enkhaluk” of the Institute of Petroleum 
and Gas Geology and Geophysics, Siberian Branch of the Russian Academy of 
Sciences, the chemical composition and physicochemical parameters of hot spring 
water were measured, and samples were taken for mercury concentration analysis. 
Annual observations revealed changes in mercury concentrations that accompany 
seismic events with magnitudes greater than 4 in the area of the study site (Saeva, 
2024:6). 

In the mid-1990s, prior to the South Baikal earthquake of 1999, five years of 
monitoring were conducted on mercury content in the surface waters of Lake Baikal 
at the source of the Angara River, and an increase in mercury concentration was 
recorded before the strong South Baikal earthquake (Koval, 2003:5).

Along with studies of mercury in groundwater and wells, work was also carried 
out to examine mercury content in well gases (Li Xuanhu,1992:223), based on 
which it was concluded that mercury emanations are the best short-term precursor 
to earthquakes. An increased concentration of mercury was recorded after the 
earthquake in the Tashkent region in April 1966. The authors (Fursov, 1983:206) 
suggested that mercury could serve as a precursor to earthquakes. The results 
of modeling the processes of earthquake precursor formation under mechanical 
stress (Varshall, 1985:463) showed that the increased release of mercury from rock 
indicates the onset of the initial phase of the destruction process. Similar studies were 
conducted on samples of coal, sylvinite, and carnallite (Perezhilov, 1995:14). It was 
found that under loads of approximately 2/3 of the destructive threshold, mercury 
vapor emissions increased by 3 to 8 times. In Tajikistan, studies were conducted 
on the registration of mercury precursors in natural conditions within a seismically 
active zone. In addition to determining mercury content in well waters over more 
than two weeks, the flow of mercury vapor from the soil environment was recorded. 
It was shown that changes in mercury content in water exhibit significantly greater 
inertia compared to changes in the flow of mercury vapor during daily and hourly 
sampling. Research conducted on the outskirts of Dushanbe established the high 
sensitivity of mercury vapor flow to seismic fluctuations (Stakheev, 1975:7) and 
evaluated the correlation between mercury vapor flow registration results and 
predictive patterns. From 1981 to 1985, regime observations of changes in gaseous 
mercury concentration were conducted on the Issyk-Ata fault zone in soil and 
atmospheric air samples (Mozoleva, 1989:9).

It has been established that, in addition to the general trend of changes in mercury 
vapor concentrations, there are also spikes in their levels, corresponding to the 
Local and Gazli earthquakes. In the study (Ryzhova,2003:7), direct measurements 
of mercury (Hg) content in natural gases in real-time at two gas fields, Oposhnya 
and Mirnenskoye, revealed short-term variability in Hg concentration across all the 
studied gas wells. Their characteristics include the periodicity of their cycles and a 
good correlation with the phases of the Earth’s own oscillations. 

Conclusion. Thus, a brief overview of previously conducted studies on mercury 
content in various environments and across many seismically active regions, aimed 
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at exploring and assessing the possibility of using the element as an earthquake 
precursor, allows for the following conclusions:

1. The unique physicochemical properties of mercury justify its consideration 
not only as a method for searching mineral deposits but also as one of the most 
important informants about hydrogeochemical changes occurring in the Earth’s 
crust, related to the development of earthquake foci.

2. The high physical mobility and low inertness of mercury to its environment 
suggest its potential application as a predictive parameter for medium- and short-
term earthquake forecasting and the mapping of seismically active faults.

3. For reliable identification of fault activity, mercury measurements, particularly 
its measurement in soil air, can be effectively used in modified mercury-metric 
techniques.
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