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«Central Asian Academic Research Center» LLP is pleased to announce that “News of NAS 
RK. Series of Geology and Technical sciences” scientific journal has been accepted for 
indexing in the Emerging Sources Citation Index, a new edition of Web of Science. Content 
in this index is under consideration by Clarivate Analytics to be accepted in the Science 
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities 
Citation Index. The quality and depth of content Web of Science offers to researchers, 
authors, publishers, and institutions sets it apart from other research databases. The 
inclusion of News of NAS RK. Series of Geology and Technical Sciences in the Emerging 
Sources Citation Index demonstrates our dedication to providing the most relevant and 
influential content of geology and engineering sciences to our community.

«Орталық Азия академиялық ғылыми орталығы» ЖШС «ҚР ҰҒА Хабарлары. 
Геология және техникалық ғылымдар сериясы» ғылыми журналының Web of 
Science-тің жаңаланған нұсқасы Emerging Sources Citation Index-те индекстелуге 
қабылданғанын хабарлайды. Бұл индекстелу барысында Clarivate Analytics 
компаниясы журналды одан әрі the Science Citation Index Expanded, the Social 
Sciences Citation Index және the Arts & Humanities Citation Index-ке қабылдау 
мәселесін қарастыруда. Web of Science зерттеушілер, авторлар, баспашылар 
мен мекемелерге контент тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. 
Геология және техникалық ғылымдар сериясы Emerging Sources Citation Index-ке 
енуі біздің қоғамдастық үшін ең өзекті және беделді геология және техникалық 
ғылымдар бойынша контентке адалдығымызды білдіреді.
 
ТОО «Центрально-азиатский академический научный центр» сообщает, что 
научный журнал “Известия НАН РК. Серия геологии и технических наук» был 
принят для индексирования в Emerging Sources Citation Index, обновленной 
версии Web of Science. Содержание в этом индексировании находится в стадии 
рассмотрения компанией Clarivate Analytics для дальнейшего принятия журнала 
в the Science Citation Index Expanded, the Social Sciences Citation Index и the Arts & 
Humanities Citation Index. Web of Science предлагает качество и глубину контента для 
исследователей, авторов, издателей и учреждений. Включение Известия НАН РК. 
Серия геологии и технических наук в Emerging Sources Citation Index демонстрирует 
нашу приверженность к наиболее актуальному и влиятельному контенту по геологии 
и техническим наукам для нашего сообщества.



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, 2025

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

President of National Academy of Sciences of the Republic of Kazakhstan, RPA, General Director of JSC " 
D.V. Sokolsky Institute of Fuel, Catalysis and Electrochemistry " (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, (Deputy Editor-in-Chief), Doctor of Geological and Mineralogical 

Sciences, Professor, Academician of NAS RK, Director of the 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, England), 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, Berlin), 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, 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.
webofscience.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 at the Center of Promising Middle Eastern Research, Lund University 
(Sweden), https://www.scopus.com/authid/detail.uri?authorId=7005388716, https://www.webofscience.com/wos/
author/record/1324908

MIRLAS Vladimir, Faculty chemical engineering and Oriental research center, Ariel University, (Israel), 
https://www.scopus.com/authid/detail.uri?authorId=8610969300, https://www.webofscience.com/wos/author/
record/53680261



«ҚР ҰҒА» РҚБ Хабарлары. Геология және техникалық ғылымдар сериясы».
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, 2025

БАС РЕДАКТОР
ЖҰРЫНОВ Мұрат Жұрынұлы, химия ғылымдарының докторы, профессор, ҚР ҰҒА академигі, РҚБ 

«Қазақстан Республикасы Ұлттық Ғылым академиясының» президенті, АҚ «Д.В. Сокольский атындағы 
отын, катализ және электрохимия 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/
record/2411827

РЕДАКЦИЯ АЛҚАСЫ:
ӘБСӘМЕТОВ Мәлiс Құдысұлы (бас редактордың орынбасары), 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.webofscience.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 штаты, АҚШ), https://www.scopus.com/authid/detail.
uri?authorId=7103259215, 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 
орынбасары, 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, қауымдастырылған профессор, PhD, Дрезден техникалық университеті, (Дрезден, 
Берлин), 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, 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 зерттеу техникалық 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 зерттеу техникалық 
университеті, (Алматы, Қазақстан), https://www.scopus.com/authid/detail.uri?authorId=55927684100, https://
www.webofscience.com/wos/author/record/1993614

РОННИ Берндтссон, Лунд университетінің Таяу Шығысты перспективалы зерттеу орталығының 
профессоры, Лунд университетінің толық курсты профессоры, (Швеция), https://www.scopus.com/authid/
detail.uri?authorId=7005388716, https://www.webofscience.com/wos/author/record/1324908

МИРЛАС Владимир, Ариэль университетінің Химиялық инженерия факультеті және Шығыс ғылыми-
зерттеу орталығы, (Израиль), https://www.scopus.com/authid/detail.uri?authorId=8610969300, https://www.
webofscience.com/wos/author/record/53680261



«Известия РОО «НАН РК». Серия геологии и технических наук».
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», 2025

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

РОО Национальной академии наук Республики Казахстан, генеральный директор АО «Институт топлива, 
катализа и электрохимии им. Д.В. Сокольского» (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, (заместитель главного редактора), 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 геологоминералогических 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 (штат 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, Англия), 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, ассоциированный профессор, PhD, 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, 
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 Центра перспективных ближневосточных исследований Лундского 
университета, профессор (полный курс) Лундского университета, (Швеция), https://www.scopus.com/
authid/detail.uri?authorId=7005388716 , https://www.webofscience.com/wos/author/record/1324908

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



6

ISSN 2224-5278                                                                                                           6.2025

CONTENTS

A.U. Abdullaev, I.N. Litovchenko, V.S. Lyutikova 
Swarm recognition algorithm as a promising artificial intelligence method 
in seismological research.........................................................................................8

Е.Т. Alsheriyev, K.S. Dossaliyev, A.S. Naukenova, А.М. Yegenova, 
L. Abdrasilov
Mathematical modeling and computer calculation of the prediction of possible 
consequences of earthquakes.................................................................................22

N. Amirgaliev, L. Ismukhanova, A. Madibekov, B. Sultanbekova, 
A. Sultanayeva
Monitoring the level of polychlorated bipheniles pollution in the 
Ile River falls..........................................................................................................32

А.B. Baibatsha, А. Nukhuly, A.Ye. Agmanova, Е.S. Bashilova, 
B.B. Amralinova
The legacy of Academician K.I. Satpayev in the study of uranium deposits 
of Kazakhstan.........................................................................................................47

R. Bashirov, V. Abbasov, S. Zakenov, G. Bashirova, L. Nurshakhanova
Effect of parameters on chip shrinkage in ultrasonic turning of oilfield 
parts........................................................................................................................63

M.Zh. Bulenbayev, B.T. Altaibayev, D.R. Magomedov, A.K. Omirgali, 
A.N. Bakrayeva
Investigation of the possibility of separate bio-leaching of uranium and vanadium
from black shale raw materials..............................................................................76

U.M. Jabıyeva, K.V. Jafarova, G.I.Malikov, S.Z.Abdullayeva
Modeling the path to greener plastics through sustainable innovations in 
Low-Density Polyethylene.....................................................................................92

R.K. Zhanakova, N. Atalykova, G. Jangulova, E. Kakimzhanov, 
O. Kurmanbaev
The near-pit wall rock mass state stability monitoring method...........................102

B.M. Zhurynov, A.F. Tsekhovoy
Project-based approach to quantitative assessment of the EPN effectiveness 
on the example of Kazakhstan industrial holdings...............................................118



7

ISSN 2224-5278                                                                                                           6.2025

G.B. Ilmalieva, D.M. Tursunbekov, E.B. Kenzhaliyev, O.V. Atanova, 
K.M. Smailov
Evaluation of the efficiency of using fly ash in polymer composite materials.....135

M. Leman, A. Tairov, I. Malkovskiy, L. Toleubaeva, A. Aldiyarova
Dynamic-stochastic model of sustainable water resources management 
in Kazakhstan.......................................................................................................151

A.V. Mazdubay, D.R. Absolyamova, A.Zh. Taskarina, A.D. Suleimenov, 
D.D. Alipbayev
Tribotechnical analysis of energy-efficient mixers for mineral suspensions........168

Sh.M. Medetov
Safe transportation of a drilling rig during rockfalls...........................................180

B.T. Ratov, А.Е. Кuttybayev, М.Т. Tabylganov, V.L. Khomenko,
A.S. Kainazarov
An effective device for the development of shallow aquifers..............................195

S.S. Sayyidkosimov, A.T. Nizamova, A.N. Kazakov1, M.R. Hakberdiev, 
I.Y. Sohibov
Methodology for forecasting dynamic rock pressure manifestations
in underground gold mining................................................................................209

D.Kh. Sunakbaeva, D.Kh. Yuldashbek, K. Aitekova, Y.T. Ergashev
Biologically active substances for reducing heavy metal migration
in contaminated soils............................................................................................230

V.M. Timokhin, V.V. Kondratiev, V.Yu. Konyukhov, I.S. Remezov, 
N.N. Bryukhanova
Diagnostics of the structure of crystalline materials of rock formations by the 
method of thermally stimulated depolarization...................................................246

J.B. Toshov, K.T. Sherov, U.R. Bainazov, B.N. Absadykov, M.R. Sikhimbayev
Study and determination of the stress-strain state of conveyor belts...................265

J.F. Shırıyev, G.R. Muradov, K.S. Mammadov, S.A. Musayeva, M.A. Azımov
Prospectivity assessment of deep sediments in pirsaat, Lower Kura 
Depression...........................................................................................................280

N.S. Faiz, Sh.K. Shapalov, K.Zh. Smagulov, N.P. Tokenov, B.K. Nauryz
Creation of geoinformation maps for assessment of wind energy potential 
of local areas of Turkestan region........................................................................294



294

ISSN 2224-5278 6.2025

UDC 21474
UDC 622.276.24

© J.F. Shırıyev*, G.R. Muradov2, K.S. Mammadov1, S.A. Musayeva1, 
M.A. Azımov3, 2025.

1Baku Higher Oil School, Baku, Azerbaijan;
2SOCAR,“Azneft” Production Union, Geological Supervision Department of 

Drilling Operations, Baku Azerbaijan;
3 Institute of Geology and Geophysics of the Azerbaijan National Academy of 

Sciences, Baku Azerbaijan.
E-mail: cavid.shiriyev@bhos.edu.az

PROSPECTİVİTY ASSESSMENT OF DEEP SEDİMENTS İN PİRSAAT, 
LOWER KURA DEPRESSİON

Shiriyev Javid ― Doctor of Technical Sciences, Associated Professor at Baku Higher Oil School, 
Baku Azerbaijan, 
E-mail: cavid.shiriyev@bhos.edu.az,  https://orcid.org/ 0000-0002-7262-4176;
Muradov Galib ― SOCAR,“Azneft” Production Union, Geological Supervision Department of 
Drilling Operations, Senior Geologist, Baku Azerbaijan, 
E-mail: qalibmuradov6@gmail.com, https://orcid.org/ 0009-0002-3701-867X;
Mammadov Kanan ― PhD Student in Oil and Gas Reservoir Exploitation, Lecturer at Baku Higher 
Oil School, Baku Azerbaijan,
E-mail:kanan.mammadov@bhos.edu.az, https://orcid.org/ 0009-0004-9645-306X;
Musayeva Samira ― Doctor of Technical Sciences, Head of Petroleum Engineering Department at 
Baku Higher Oil School, Baku Azerbaijan,
E-mail: samira.musayeva@bhos.edu.az, https://orcid.org/0000-0001-6767-5713;
Azimov Muslim ― Institute of Geology and Geophysics of the Azerbaijan National Academy of 
Sciences, Baku Azerbaijan.
E-mail: muslim113@gmail.com, https://orcid.org/0009-0008-3654-1411.

Abstract. The Lower Kura Depression, located in the northeastern South Caspian 
Basin, is separated from the Middle Kura Depression by the Talysh-Vandam uplift 
and from the Shamakhi-Gobustan region by the Lankaran-Alat uplift. Its deep 
structure has been investigated through seismic surveys, seismology, gravimagnetic 
and electrical exploration, and borehole geophysics. Numerous anticlinal and non-
anticlinal structures have been identified, many containing long-producing oil and 
gas fields within the Lower Pliocene Productive Series. Secondary depressions 
include Upper Shirvan, Lower Shirvan, and Mughan-Salyan. Four major anticlinal 
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zones—Pirsaat-Hamamdagh, Kelameddin-Mishovdagh-Bandovan, Kursangi, and 
Kurovdagh-Neftchala—trend northwest–southeast, with outcrops of Akchagyl, 
Absheron, and Baku deposits. Uplifts such as Kelameddin, Great and Small Harami, 
Mishovdagh, and Bandovan form asymmetric anticlines complicated by major faults 
and mud volcanoes. In the Pirsaat-Hamamdagh zone, the Hamamdagh anticline 
shows up to 900 m of erosion, while nearby segments expose Akchagyl, Absheron, 
and Ancient Caspian sediments. In the Pirsaat field, oil and gas accumulations 
are concentrated in the upper sandy horizons of the Productive Series. Using well 
lithology and 2D seismic data, seismo-geological profiles were created and the 
structural map of the VII lower horizon was updated. Based on well tests, oil-gas-
water contacts were defined, with Category C1 reserves assigned to the VII horizon 
and C3 to the QA group. Lower horizon fields are mainly tectonically screened and 
lithological-type, with justified strategies for further exploration and development.

Key words: Productive Series, structural map, tectonically screened fields, 
exploration-development activities, correlation, lithological section, calculation 
plan
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Аннотация. Төменгі Кура ойпаты Каспий теңізінің солтүстік-шығысында 
орналасқан және Орта Кура ойпатынан Талыш-Вендам көтерілуімен, ал 
солтүстікте Шемаха-Гобустаннан Ленкоран-Алят көтерілуімен бөлінген. 
Оның терең құрылымы сейсмология, сейсмикалық барлау, гравимагниттік, 
электрлік зерттеулер және ұңғымалық геофизика арқылы зерттелген. Көптеген 
антиклиналды және антиклиналды емес құрылымдар анықталған, көбінде 
төменгі плиоцен өнімді қабаттарында бай мұнай және газ қоры шоғырланған. 
Екінші деңгейлі ойпаттар: Жоғарғы және Төменгі Ширван, Мұған-Сальян. 
Солтүстік-батыстан оңтүстік-шығысқа төрт антиклиналды белдеу созылады: 
Пирсаат-Хамамдаг, Келәмеддин-Мишовдаг-Бандован, Курсанги, Куровдаг-
Нефтчала. Келәмеддин, Үлкен және Кіші Харами, Мишовдаг, Бандован 
асимметриялық антиклинальдар, ірі жарылыстар мен батпақ жанартауларымен 
күрделенген. Хамамдаг антиклиналы 900 м эрозия көрсетеді, ал басқа 
сегменттерде Ақчагыл, Апшерон және Ежелгі Каспий шөгінділері ашық 
көрінеді. Пирсаат кен орнында мұнай мен газ қорлары Өнімді қабаттардың 
жоғарғы құмды горизонттарында шоғырланған. Ұңғымалардың литологиясы 
және 2D сейсмикалық деректер негізінде сейсмо-геологиялық қималар 
жасалып, VII төменгі горизонттың құрылымдық картасы жаңартылды. 
Ұңғыма сынақтары нәтижесінде мұнай-газ-сулы шекаралар анықталып, VII 
горизонтқа С1 санатындағы қорлар, ал QA тобына С3 санатындағы қорлар 
тіркелді. Төменгі горизонттағы кен орындары негізінен тектоникалық 
экрандалған және литологиялық типке жатады, әрі оларды әрі қарай барлау 
мен игеру үшін негізделген стратегиялар ұсынылған.

Түйін сөздер: өнімді қабаттар, құрылымдық карта, тектоникалық тұрғыдан 
оқшауланған кен орындары, барлау және игеру жұмыстары, корреляция, 
литологиялық қимасы, есептеу жоспары
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Аннотация. Нижне-Куринская впадина, расположенная на северо-востоке 
Южно-Каспийского бассейна, отделена от Средне-Куринской впадины Талыш-
Вандамской поднятой зоной, а на севере — Ленкорань-Алятской поднятой 
зоной. Глубинное строение изучено методами сейсмологии, сейсмических 
съёмок, гравимагнитной и электрической разведки, а также геофизики 
скважин. Выявлены многочисленные антиклинальные и неантиклинальные 
структуры с богатым нефтегазовым потенциалом в коллекторах нижнего 
плиоцена. Вторичные впадины представлены следующими сегментами: 
Верхне-Ширванская, Нижне-Ширванская, Мугань-Сальянская. Четыре 
антиклинальные зоны — Пирсаат-Хамамдаг, Келямеддин-Мишовдаг-
Бандован, Кюрсанги, Куровдаг-Нефтчала — имеют выходы акчагыльских, 
апшеронских и бакинских отложений. Поднятия Келямеддин, Большой и 
Малый Харами, Мишовдаг, Бандован представляют собой асимметричные 
антиклинали с крутыми юго-западными и пологими северо-восточными 
крыльями, осложнённые разломами и грязевыми вулканами. Антиклиналь 
Хамамдаг характеризуется эрозией до 900 м, а другие сегменты имеют 
различную структурную направленность. На Пирсаатском месторождении 
скопления нефти и газа сосредоточены в верхних песчаных горизонтах 
продуктивной толщи. На основе литологических данных скважин и 
2D-сейсмики были построены сейсмо-геологические разрезы и обновлена 
структурная карта нижнего горизонта VII. По данным испытаний 
скважин определены нефтегазоводные контакты: категории запасов С1 
присвоены горизонту VII, а С3 — группе QA. Залежи нижних горизонтов 
преимущественно тектонически экранированные и литологического типа, с 
обоснованными стратегиями дальнейшей разведки и разработки.

Ключевые слова: продуктивная толща, структурная карта, тектонически 
экранированные залежи, разведочно-добычные работы, корреляция, 
литологический разрез, план подсчёта

Introduction: The Lower Kura Depression is one of the largest oil and gas-
producing and most promising hydrocarbon regions in Azerbaijan’s onshore 
territory. Rich oil and gas fields have been discovered in the Pliocene sediments 
here and are currently under production. The oil and gas fields identified in the 
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Lower Kura petroleum region are mainly associated with the upper horizons of the 
Productive Series (PS), which are characterized by high sand content. Although the 
sand content in the lower section of the Productive Series decreases significantly, 
several thick sandy layers are also encountered in this interval.

At present, exploration wells drilled in various parts of the depression have 
partially studied not only the lower section of the Productive Series but also the 
underlying Miocene sediments. In the studied sections of the depression, the upper 
division of the PS contains up to 20 sandy horizons separated by clay layers, 
according to the Neftchala stratigraphic subdivision. The basal horizon of the upper 
division, Horizon XX, is considered analogous to the «Facies» layer group in the 
Absheron petroleum region. In the electric log diagrams of deep wells in the Lower 
Kura Depression, the lower division of the PS (comprising PK, KS, NKP, and NKG 
layer groups) is clearly distinguishable below Horizon XX.

Among the 37 exploration wells that have penetrated the lower division of 
the Productive Series in the Lower Kura Depression, testing operations were not 
conducted in 19 wells due to the lack of hydrocarbon indications, as determined 
by geophysical data. Ten wells were not tested due to technical reasons. In the 
remaining wells, testing operations yielded low-flow water with no signs of oil or 
gas from the PK, KS, and NKP layer groups.

The analysis and generalization of drilling data for the hydrocarbon potential 
of Horizon VII (as per the Garadagh subdivision) across various areas indicate 
that exploration wells in the Kurovdagh-Neftchala anticlinal zone (Kurovdagh, 
Garabaghly, Babazanan, Khilly, Neftchala) have shown limited industrial 
significance. Among 40 wells that penetrated the Facies layer group, only three 
(located in the Neftchala field) yielded industrial oil flows (Huseynov et al, 1983, 
Yusif et al, 1984,  İbrahimov et al, 1987). In the Pirsaat area, 16 exploration and 
4 appraisal wells were drilled between 1964 and 1972, with 8 wells abandoned 
for technical reasons. Four wells produced industrially significant oil and gas-
condensate flows from the sandy layers of Horizon VII of the Productive Series. 
In the Bandovan area, the full thickness of Horizon VII, analogous to Horizon XX, 
was penetrated by 7 deep exploration and appraisal wells. One well was abandoned 
due to technical issues, while others yielded minimal water or no flow during 
testing. In the Qalmaz and Mishovdagh areas, Horizon XX of the Productive Series 
was reached by drilling; however, due to the absence of flows during testing, the 
wells were abandoned for geological reasons.

Objective: Industrial accumulations of oil and gas in the Pirsaat field are 
primarily associated with the upper sandy horizons of the Productive Series. 
However, significant oil and gas flows have also been recorded during drilling and 
testing from the lower horizons of the Productive Series in deep exploration wells 
in various parts of the region. The analysis of existing geological and geophysical 
data, along with the integrated study of deep drilling results, indicates that the lower 
horizons of the Productive Series have not been uniformly explored across the 
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region. Their structural, tectonic, and lithological characteristics vary signifi cantly. 
Therefore, comprehensive scientifi c research is necessary to fully evaluate the 
hydrocarbon potential of the lower section of the Productive Series and to determine 
effective strategies for exploration and development activities.

Objective: Industrial accumulations of oil and gas in the Pirsaat field are primarily associated 
with the upper sandy horizons of the Productive Series. However, significant oil and gas flows have 
also been recorded during drilling and testing from the lower horizons of the Productive Series in 
deep exploration wells in various parts of the region. The analysis of existing geological and 
geophysical data, along with the integrated study of deep drilling results, indicates that the lower 
horizons of the Productive Series have not been uniformly explored across the region. Their 
structural, tectonic, and lithological characteristics vary significantly. Therefore, comprehensive 
scientific research is necessary to fully evaluate the hydrocarbon potential of the lower section of the 
Productive Series and to determine effective strategies for exploration and development activities.

Figure 1. Overview scheme of the Pirsaat deposit located in the Lower Kura Depression

Methods: The Pirsaat oil-gas-condensate field is located in the northeastern part of the Kura 
Depression, along the Caspian Sea coast, 76 km southwest of Baku (Figure 1). Industrially significant 
oil was first discovered in 1936 from the II Pirsaat layer group at a depth of 1,255 meters in Well No. 
27, with a production rate of 300-350 tons/day. Testing of wells drilled after 1938 confirmed the 
presence of hydrocarbons in the Absheron stage, as well as in the I, II, and III Pirsaat layer groups, 
and the Hamamdagh layer group. Since 1935, a total of 127 wells have been drilled in this area. Of 
these, 82 wells were abandoned due to technical issues, while 45 wells were successfully completed.

In the Pirsaat oil-gas-condensate field, the Productive Series sediments have been fully 
penetrated only in four wells (Nos. 94, 99, 104, and 216), with a thickness ranging between 4,300 
and 4,500 meters. The upper division of the Productive Series is subdivided according to the local 
stratigraphic classification, while the lower division corresponds to the Garadagh subdivision. 
Lithologically, the field's stratigraphic section consists of alternating terrigenous rocks (sand, clay, 
sandstone) of varying thicknesses (Figure 2).

Figure 1. Overview scheme of the Pirsaat deposit located in the Lower Kura Depression

Methods: The Pirsaat oil-gas-condensate fi eld is located in the northeastern 
part of the Kura Depression, along the Caspian Sea coast, 76 km southwest of 
Baku (Figure 1). Industrially signifi cant oil was fi rst discovered in 1936 from the 
II Pirsaat layer group at a depth of 1,255 meters in Well No. 27, with a production 
rate of 300-350 tons/day. Testing of wells drilled after 1938 confi rmed the presence 
of hydrocarbons in the Absheron stage, as well as in the I, II, and III Pirsaat layer 
groups, and the Hamamdagh layer group. Since 1935, a total of 127 wells have 
been drilled in this area. Of these, 82 wells were abandoned due to technical issues, 
while 45 wells were successfully completed.

In the Pirsaat oil-gas-condensate fi eld, the Productive Series sediments have 
been fully penetrated only in four wells (Nos. 94, 99, 104, and 216), with a thickness 
ranging between 4,300 and 4,500 meters. The upper division of the Productive 
Series is subdivided according to the local stratigraphic classifi cation, while the 
lower division corresponds to the Garadagh subdivision. Lithologically, the fi eld’s 
stratigraphic section consists of alternating terrigenous rocks (sand, clay, sandstone) 
of varying thicknesses (Figure 2).
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Figure 2. Generalized geological-geophysical section of the Pirsaat oil-gas-condensate deposit

The generalized stratigraphic section of the Pirsaat oil, gas, and condensate 
field includes Quaternary sediments (180-200 m), Absheron (550-730 m), and 
Akchagyl (90-110 m) formations, as well as the upper section of the productive 
layer comprising the Sandstone (250-320 m), Intermediate (200-250 m), I Pirsaat 
(300-350 m), II Pirsaat (250-300 m), III Pirsaat (180-200 m), Hamamdagh (580-
650 m), Sabunchu (550-600 m), and Balakhani (730-850 m) formations. The VII 
(VII upper, VII middle, VII lower) horizon (90-120 m) and the lower section of the 
productive layer, which includes the NKG (220-250 m), NKP (80-100 m), KS (70-
80 m), and PK (70-80 m) formations, along with Pont sediments (80 m), are also 
present. The Pont sediments primarily consist of dark and light-colored clays, with 
rare occurrences of limestone and sandstone. Lithofacies variations in the lower 
section of the productive layer are much more complex than in the upper section. 
The lower section is mostly clay. The Lower Kirmaku layer in the lower section 
and partly the Upper Kirmaku Sandy layer are relatively sandy. The stratigraphy 
of the upper section of the productive layer mainly consists of variously colored 
clays, with very thin sand and aleurite layers. The Quaternary sediments are mainly 
composed of gray and brownish-gray sandy clay layers, alternating with thin sand 
layers.

Oil and gas presence has been detected in the Absheron horizon, the I, II, and 
III Pirsaat layers, the Hamamdagh layer, and the VII horizon of the Pirsaat field. 
The sediments of the I, II, and III Pirsaat layers are of river origin. The burial 
depth of these layers ranges from 960 to 1650 meters. The thickness of the sands 
and sandstones in these layers varies from 2 to 12 meters. The sediments of the 
VII (VII top, VII middle, VII bottom) horizon are of deltaic origin. Three sandy 
objects—VII bottom, VII middle, and VII top—are clearly distinguishable within 
the limits of the VII horizon. Only the VII bottom is productive. The burial depth 
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of these sediments ranges from 3100 to 4400 meters, with the thickness of the sand 
layer varying between 8 and 14 meters, and its maximum thickness reaching up to 
18 meters (Figure 3).

Oil and gas presence has been detected in the Absheron horizon, the I, II, and III Pirsaat layers, 
the Hamamdagh layer, and the VII horizon of the Pirsaat field. The sediments of the I, II, and III 
Pirsaat layers are of river origin. The burial depth of these layers ranges from 960 to 1650 meters. 
The thickness of the sands and sandstones in these layers varies from 2 to 12 meters. The sediments 
of the VII (VII top, VII middle, VII bottom) horizon are of deltaic origin. Three sandy objects—VII 
bottom, VII middle, and VII top—are clearly distinguishable within the limits of the VII horizon. 
Only the VII bottom is productive. The burial depth of these sediments ranges from 3100 to 4400 
meters, with the thickness of the sand layer varying between 8 and 14 meters, and its maximum 
thickness reaching up to 18 meters (Figure 3).

Figure 3. Geological-geophysical correlation diagram of the VII horizon of the Pirsaat field

The Pirsaat-Hamamdagh anticline zone is located in the northeastern part of the Lower Kura 
depression. The Pirsaat structure is characterized by a brachianticlinal fold that extends from the 
northwest to the southeast, with a length of 12 km and a width of 6 km. Its continuation to the 
northwest is the Alat fold zone, and to the southeast, it is the Sangimugan marine structure. The 
Pirsaat anticline is the only land uplift in the Pirsaat-Hamamdagh anticline zone. This brachianticlinal 
fold, extending in the northwest-southeast direction, is sharply aligned with the Goturdagh anticline 
to the northwest, which extends in the strike direction, while to the southwest, it is separated by a 
shallow saddle with weak reflection from the Hamamdagh anticline located in the sea. This has led 
some researchers to suggest that these two structures form a single anticline. The Pirsaat 
brachianticline connects in the north with the Dashgil zone and in the southeast with the Hamamdagh 
marine uplift. 

2D seismic exploration has been carried out in the area, and during the interpretation of the 
seismic exploration, various reference horizons (Pirsaat 1, Pirsaat 2, Pirsaat 3, Hamamdagh LD, VII 
horizon, and the lower horizons of the PK layer) were traced, and tectonic fractures were clarified. 
Based on the results of the 2D seismic exploration and data from the drilled wells, seismic profiles 
were constructed to create seismo-geological profiles (Figure 4).

  Well-86              Well-108             Well-107             Well-109            Well-211             Well-208     

Figure 3. Geological-geophysical correlation diagram of the VII horizon of the Pirsaat fi eld

The Pirsaat-Hamamdagh anticline zone is located in the northeastern part of the 
Lower Kura depression. The Pirsaat structure is characterized by a brachianticlinal 
fold that extends from the northwest to the southeast, with a length of 12 km and 
a width of 6 km. Its continuation to the northwest is the Alat fold zone, and to 
the southeast, it is the Sangimugan marine structure. The Pirsaat anticline is the 
only land uplift in the Pirsaat-Hamamdagh anticline zone. This brachianticlinal 
fold, extending in the northwest-southeast direction, is sharply aligned with the 
Goturdagh anticline to the northwest, which extends in the strike direction, while 
to the southwest, it is separated by a shallow saddle with weak refl ection from the 
Hamamdagh anticline located in the sea. This has led some researchers to suggest 
that these two structures form a single anticline. The Pirsaat brachianticline connects 
in the north with the Dashgil zone and in the southeast with the Hamamdagh marine 
uplift. 

2D seismic exploration has been carried out in the area, and during the 
interpretation of the seismic exploration, various reference horizons (Pirsaat 1, 
Pirsaat 2, Pirsaat 3, Hamamdagh LD, VII horizon, and the lower horizons of the 
PK layer) were traced, and tectonic fractures were clarifi ed. Based on the results of 
the 2D seismic exploration and data from the drilled wells, seismic profi les were 
constructed to create seismo-geological profi les (Figure 4).
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In the upper parts of the productive layer, the structural zone is complicated 
by two parallel longitudinal tectonic fractures. As a result, the northeastern wings 
have subsided by 200-800 m relative to the central blocks, and the central block 
has subsided by 300-700 m relative to the southwestern wings. The folds are 
fragmented into tectonic blocks by transverse fractures with amplitudes ranging 
from 50 to 600 m. The arch-like zone between these two fractures has collapsed 
into a graben structure. The Pirsaat anticline also has an asymmetric structure, 
with the northeastern wing being less steep (25°) and the southwestern wing being 
relatively steep (45°).

Figure 4. Seismo-geological profi les compiled based on seismic data

In the lower part of the productive layer, the asymmetry of the structure gradually 
decreases. In the wings, the dip angle of the layers is approximately 24 degrees 
to the east and approximately 13 degrees to the west. The structure is divided 
into northeastern, southwestern, and central tectonic blocks by two longitudinal 
fractures. As shown in the map constructed according to the top of the VII horizon, 
the fold, both in its wing sections and arch-like zone, is complicated by several 
transverse fractures (Figure 5).

The industrially signifi cant oil and gas presence in the lower VII horizon of the 
reservoir was fi rst identifi ed in 1966, when well No. 86 produced 750,000 m³/day 
of gas and 300 tons of condensate from the interval between 3840-3822 meters. 
The upper section of the formation in well No. 86, which reaches a thickness 
of 3200 meters, consists of an irregular alternation of thick gray and brownish-
colored sandy clays with poorly cemented fi ne and medium-grained sand layers. 
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The stratigraphy of the upper section, from top to bottom, includes the following 
formations: Sandstone, Intermediate, I Pirsaat, II Pirsaat, III Pirsaat, Pirsaat lower, 
Hamamdagh, and the Interruption layer.

From well No. 83, drilled southeast of well No. 86, oil, gas (3,000 m³/day), and 
water (163 m³/day) were obtained from the depth interval of 4114-4130 meters, 
with a production rate of 74 tons/day. Subsequently, oil and gas were extracted 
from wells drilled in the northeast and southeast wings of the fold (wells 85 and 
91).

In addition to the VII horizon, positive results were obtained from other wells 
during testing. In well No. 85, located below well No. 86 in terms of dip, a liquid 
fl ow with a total rate of 150 m³/day was obtained from the 4130-4110 meter interval, 
which included 20 tons of oil per day. In well No. 91, located in the southeast part 
of the northeastern wing of the fold, oil (70 tons/day) and gas (250,000 m³/day) 
were obtained from the 3618-3604 meter interval of the VII horizon. Later, the 
production rate of the well gradually decreased to 80,000 m³/day of gas and 3 tons/
day of oil.

Figure 5. Structural map constructed according to the top of the VII horizon
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From the wells drilled into the lower VII horizon of the Pirsaat fi eld (wells No. 97, 
105, 106, 107, 108, 109, 111, 112, 208, 211, 213, and 307), industrially signifi cant 
oil, gas, and condensate have been extracted (Table 1). Additionally, water has been 
extracted from wells No. 84, 87, 88, 90, 93, 94, 96, 99, and 104 during the development 
of the lower VII horizon. Development work has not been carried out in well No. 
202 for technical reasons, and there is no data available for well No. 101. The karaj 
indicators of well No. 216 for the lower VII horizon are positively evaluated.                                                                                                                                        
Table 1.

Table 1.

Table 1. Initial production results for the VII lower horizon

Oil, gas, and condensate have been obtained from 16 wells drilled into the lower VII horizon. 
Based on these wells, a calculation plan for the lower VII horizon has been developed by determining 
the oil-gas and oil-water boundaries (Figure 6). Furthermore, the prospective reserves for the lower 
VII horizon in the C1 category have been assessed (Figure 7). In Block I, the initial oil production 
from well No. 91 is 70 tons/day, and gas production is 250,000 m³/day. Based on this well, the oil-
water boundary is determined at 3700 m. In Block II, the initial gas production from well No. 211 is 
170,000 m³/day, and condensate production is 20 tons/day. The initial oil production from well No. 
208 is 10 tons/day, and gas production is 50,000 m³/day. For wells No. 90 and 94, due to water 
extraction, the gas-oil contour is set at 3425 m, and the oil-water contour at 3600 m. In Block III, 
since gas-condensate was obtained from wells No. 107 and 109 during testing, the oil-gas boundary 
is set at 3750 m. Considering that well No. 83 has an oil production of 74 tons/day, gas production of 
3,000 m³/day, and water production of 163 m³/day, the oil-water boundary is determined at 4160 m. 
In Block IV, the initial gas production from well No. 108 is 200,000 m³/day, and condensate 
production is 25 tons/day. For this well, the oil-gas boundary is set at 3710 m. For wells No. 97, 105, 
and 112, the oil-water boundary is determined at 3900 m. In Block V, the initial gas production from 
well No. 86 is 750,000 m³/day, and condensate production is 300 tons/day. The oil-gas boundary for 
this well is set at 3880 m. Based on the maximum oil flow from well No. 307, the oil-water boundary 
is set at 3930 m. In Block VI, the initial oil production from well No. 85 is 20 tons/day, and gas 
production is 2.1 million m³/day. Based on this, the oil-water boundary is set at 4150 m. In Block 
VII, the initial oil production from well No. 106 is 25 tons/day, and gas production is 58,000 m³/day. 
The oil-water boundary for this well is set at 3360 m.

Using the calculation plan, the prospective reserves for the lower VII horizon in the C1 category 
have been calculated at P50 as follows: Gas balance reserves – 1,092.9 million m³, Gas recoverable 
reserves – 797.3 million m³, Condensate balance reserves – 84.3 thousand tons, Condensate 
recoverable reserves – 42.8 thousand tons, Oil balance reserves – 10,722.06 thousand tons, Oil 
recoverable reserves – 3,311.34 thousand tons.

Oil, t Gas, thsnd.m3 Cond., t Wat., m3 Oil, t Gas, thsnd.m3 Cond., t Wat.,m3 
VII low III 83 4130-4114 74 3 163 VII low 

 

IV 108 3706-3682 200 25 
VII low 

 

VI 85 4130-4110 20 2,1 130 VII low 

 

III 109 3401-3381 200 29 
VII low 

 

V 86 3841-3825 750 300 350 VII low 

 

IV 111 3562-3570 20 2 
VII low 

 

I 91 3618-3604 70 250 4,7 VII low IV 112 3842-3850 60 1026 
VII low 

 

IV 97 3850-3808 100 5 VII low II 208 3100-3120 10 50 140 
VII low 

 

IV 105 3650-3641 45-50 40 VII low II 211 3237-3220 170 20 
VII low 

 

VII 106 3332-3307 25 58 50 VII low I  213 3154-3149 10 50 50-60 
VII low 

 

III 107 3548-3536 300 100 VII low V  307 150 

Initial production
Horizon Block Well Horizon 

3706-3682
34013401-33813381

Depth of the 
filter, m

 

Block Well
Depth of the 

filter, m

4130

filter , thsnd ond

Initial production

Table 1. Initial production results for the VII lower horizon

Oil, gas, and condensate have been obtained from 16 wells drilled into the lower 
VII horizon. Based on these wells, a calculation plan for the lower VII horizon has 
been developed by determining the oil-gas and oil-water boundaries (Figure 6). 
Furthermore, the prospective reserves for the lower VII horizon in the C1 category 
have been assessed (Figure 7). In Block I, the initial oil production from well No. 
91 is 70 tons/day, and gas production is 250,000 m³/day. Based on this well, the 
oil-water boundary is determined at 3700 m. In Block II, the initial gas production 
from well No. 211 is 170,000 m³/day, and condensate production is 20 tons/day. The 
initial oil production from well No. 208 is 10 tons/day, and gas production is 50,000 
m³/day. For wells No. 90 and 94, due to water extraction, the gas-oil contour is set 
at 3425 m, and the oil-water contour at 3600 m. In Block III, since gas-condensate 
was obtained from wells No. 107 and 109 during testing, the oil-gas boundary is 
set at 3750 m. Considering that well No. 83 has an oil production of 74 tons/day, 
gas production of 3,000 m³/day, and water production of 163 m³/day, the oil-water 
boundary is determined at 4160 m. In Block IV, the initial gas production from well 
No. 108 is 200,000 m³/day, and condensate production is 25 tons/day. For this well, 
the oil-gas boundary is set at 3710 m. For wells No. 97, 105, and 112, the oil-water 
boundary is determined at 3900 m. In Block V, the initial gas production from well 
No. 86 is 750,000 m³/day, and condensate production is 300 tons/day. The oil-gas 
boundary for this well is set at 3880 m. Based on the maximum oil fl ow from 
well No. 307, the oil-water boundary is set at 3930 m. In Block VI, the initial oil 
production from well No. 85 is 20 tons/day, and gas production is 2.1 million m³/
day. Based on this, the oil-water boundary is set at 4150 m. In Block VII, the initial 
oil production from well No. 106 is 25 tons/day, and gas production is 58,000 m³/
day. The oil-water boundary for this well is set at 3360 m.



305

ISSN 2224-5278                                                                                                           6.2025

Using the calculation plan, the prospective reserves for the lower VII horizon 
in the C1 category have been calculated at P50 as follows: Gas balance reserves 
– 1,092.9 million m³, Gas recoverable reserves – 797.3 million m³, Condensate 
balance reserves – 84.3 thousand tons, Condensate recoverable reserves – 42.8 
thousand tons, Oil balance reserves – 10,722.06 thousand tons, Oil recoverable 
reserves – 3,311.34 thousand tons.

Figure 6. Oil and gas potential plan of the VII horizon

Figure 7. Calculated Prospective Reserves for VII lower Horizon under Category C1
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In the exploration and prospecting work carried out in the Pirsaat field since 
1970, the aim has been to track the reservoirs in the upper horizons and also to 
study the Lower Kirmaku layer formation. The Lower Kirmaku layer formation 
has been encountered in various parts of the field, in wells No. 103, 104, 94, 100, 
99 (exploration wells), and No. 207, 216 (prospection wells). Wells No. 104 and 94 
were abandoned for geological reasons due to water production during testing, while 
wells No. 103, 100, and 99 were abandoned for technical reasons. In the central 
tectonic block of the fold structure, wells No. 207 and 216 were also abandoned 
due to water production. The total thickness of the sediments opened by the wells 
drilled into the PK layer formation ranges from 70 to 80 meters. Considering that 
no positive results were obtained from the Lower Kirmaku layer formation, drilling 
work in this formation was stopped in 1989.

Figure 8. Geological-Geophysical Correlation Scheme of the PK Reservoir Unit

However, these results should not imply that the PK layer set is not prospective. 
In well No. 99, sands with an oil odor were lifted from the assumed interval of 
the PK layer set. Additionally, the well No. 216, which opened the PK layer set, 
has favorable reservoir parameters (Figure 8). The presence of water in the wells 
opening the PK layer set may be related to drilling into the remote wing sections of 
the reservoir or falling behind the oil-gas contour.

Using the calculation plan of the VII-alt horizon and the preliminary test results 
from wells No. 103, 207, 216, and 94 drilled into the Lower Kirmaku layer set, we 
have established a calculation plan for the PK layer set (Figure 9). Based on this 
calculation plan, the prospective reserves for the PK layer set in the C3 category 
have been evaluated (Figure 10).

For the PK layer set, prospective reserves in the C3 category have been calculated 
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with P50 as follows: gas balance reserves – 3,895.4 million m³, recoverable gas 
reserves – 2,841.5 million m³, condensate balance reserves – 300.5 thousand tons, 
and recoverable condensate reserves – 153.0 thousand tons.

Figure 9. Oil and gas potential plan of the PK layer

Figure 10. Calculated Prospective Reserves for the PK Reservoir Unit under Category C3
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The positive evaluation of the reservoir parameters of well No. 216, drilled 
from the III tectonic block to the Lower Kirmaku layer set in the eastern wing 
of the Pirsaat anticlinal, suggests that the layer set could potentially be oil and 
gas-bearing under favorable structural-tectonic conditions. Therefore, it is 
considered appropriate to drill an exploration well in this block to study the oil 
and gas potential of the PK layer set at the near-crest section to a depth of 4400 
m. Additionally, drilling exploration wells from the near-crest section of blocks
II, IV, and V located on the eastern wing at an average depth of 4350 m is deemed 
suitable.

Conclusion. Using the data from the wells drilled in the Pirsaat field and 
the two-dimensional (2D) seismic exploration work, the lithological generalized 
geological-geophysical profile of the field has been refined, seismic-geological 
profiles cutting the field in different directions have been constructed, and the 
structural map based on the roof of the VII alt horizon has been updated.

Using the preliminary test results from the drilled wells, the initial oil-gas-
water contour has been determined, and a calculation plan has been developed. 
Based on this, the prospective reserves for the VII alt horizon were evaluated in 
the C1 category, and for the PK layer set, in the C3 category.

The oil, gas, and condensate reservoirs discovered in the lower horizons of the 
Pirsaat field are mainly tectonically enclosed and lithological in nature.

There is a possibility of gas-condensate reservoirs in the productive horizon 
of the Lower Kirmaku layer set.

The efficient direction of exploration and survey work for the Pirsaat field has 
been substantiated based on new data.
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