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

Қазақстан Республикасы Ұлттық ғылым академиясы «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. Webof 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.

НАН РК 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.
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ЧФ «ХАЛЫҚ»

В 2016 году для развития и улучшения качества жизни казахстанцев был 
создан частный Благотворительный фонд «Халык». За годы своей деятельности 
на реализацию благотворительных проектов в областях образования и науки, 
социальной защиты, культуры, здравоохранения и спорта, Фонд выделил более 
45 миллиардов тенге.

 Особое внимание Благотворительный фонд «Халык» уделяет образовательным 
программам, считая это направление одним из ключевых в своей деятельности. 
Оказывая поддержку отечественному образованию, Фонд вносит свой посильный 
вклад в развитие качественного образования в Казахстане. Тем самым способствуя 
росту числа людей, способных менять жизнь в стране к лучшему – профессионалов 
в различных сферах, потенциальных лидеров и «великих умов». Одной из 
значимых инициатив фонда «Халык» в образовательной сфере стал проект 
Ozgeris powered by Halyk Fund – первый в стране бизнес-инкубатор для учащихся 
9-11 классов, который помогает развивать необходимые в современном мире 
предпринимательские навыки. Так, на содействие малому бизнесу школьников 
было выделено более 200 грантов. Для поддержки талантливых и мотивированных 
детей Фонд неоднократно выделял гранты на обучение в Международной школе 
«Мирас» и в Astana IT University, а также помог казахстанским школьникам 
принять участие в престижном конкурсе «USTEM Robotics» в США. Авторские 
работы в рамках проекта «Тәлімгер», которому Фонд оказал поддержку, легли в 
основу учебной программы, учебников и учебно-методических книг по предмету 
«Основы предпринимательства и бизнеса», преподаваемого в 10-11 классах 
казахстанских школ и колледжей. 

 Помимо помощи школьникам, учащимся колледжей и студентам Фонд 
считает важным внести свой вклад в повышение квалификации педагогов, 
совершенствование их знаний и навыков, поскольку именно они являются 
проводниками знаний будущих поколений казахстанцев. При поддержке Фонда 
«Халык» в южной столице был организован ежегодный городской конкурс 
педагогов «Almaty Digital Ustaz. 

 Важной инициативой стал реализуемый проект по обучению основам 
финансовой грамотности преподавателей из восьми областей Казахстана, что 
должно оказать существенное влияние на воспитание финансовой грамотности и 
предпринимательского мышления у нового поколения граждан страны. 

 Необходимую помощь Фонд «Халык» оказывает и тем, кто особенно остро 
в ней нуждается. В рамках социальной защиты населения активно проводится 
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работа по поддержке детей, оставшихся без родителей, детей и взрослых из 
социально уязвимых слоев населения, людей с ограниченными возможностями, а 
также обеспечению нуждающихся социальным жильем, строительству социально 
важных объектов, таких как детские сады, детские площадки и физкультурно-
оздоровительные комплексы. 

 В копилку добрых дел Фонда «Халык» можно добавить оказание помощи 
детскому спорту, куда относится поддержка в развитии детского футбола и карате 
в нашей стране. Жизненно важную помощь Благотворительный фонд «Халык» 
оказал нашим соотечественникам во время  недавней пандемии COVID-19. Тогда, 
в разгар тяжелой борьбы с коронавирусной инфекцией Фонд выделил свыше 11 
миллиардов тенге на приобретение необходимого медицинского оборудования 
и дорогостоящих медицинских препаратов, автомобилей скорой медицинской 
помощи и средств защиты, адресную материальную помощь социально уязвимым 
слоям населения и денежные выплаты медицинским работникам.

В 2023 году наряду с другими проектами, нацеленными на повышение 
благосостояния казахстанских граждан Фонд решил уделить особое внимание 
науке, поскольку она является частью общественной культуры, а уровень ее 
развития определяет уровень развития государства. 

Поддержка Фондом выпуска журналов Национальной Академии наук 
Республики Казахстан, которые входят в международные фонды Scopus и 
Wos и в которых публикуются статьи отечественных ученых, докторантов и 
магистрантов, а также научных сотрудников высших учебных заведений и 
научно-исследовательских институтов нашей страны является не менее значимым 
вкладом Фонда в развитие казахстанского общества.

С уважением, 
Благотворительный Фонд «Халык»!
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29.07.2020 ж. берілген № KZ39VPY00025420 мерзімдік басылым тіркеуіне қойылу туралы куәлік.
Тақырыптық бағыты: геология, мұнай және газды өңдеудің химиялық технологиялары, мұнай 
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Тиражы: 300 дана.
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Бас редактор
ЖҰРЫНОВ Мұрат Жұрынұлы, химия ғылымдарының докторы, профессор, ҚР ҰҒА академигі, 

«Қазақстан Республикасы Ұлттық ғылым академиясы» РҚБ-нің президенті, АҚ «Д.В.  Сокольский 
атындағы отын, катализ және электрохимия институтының» бас директоры (Алматы, Қазақстан)              
H = 4

Ғылыми хатшы
АБСАДЫКОВ Бахыт Нарикбайұлы, техника ғылымдарының докторы, профессор, ҚР ҰҒА 

жауапты хатшысы, А.Б. Бектұров атындағы химия ғылымдары институты (Алматы, Қазақстан) H = 5
Р е д а к ц и я л ы қ  а л қ а:

ӘБСАМЕТОВ Мәліс Құдысұлы (бас редактордың орынбасары), геология-минералогия 
ғылымдарының докторы, профессор, ҚР ҰҒА академигі, «У.М. Ахмедсафина атындағы 
гидрогеология және геоэкология институтының» директоры (Алматы, Қазақстан) H = 2

ЖОЛТАЕВ Герой Жолтайұлы (бас редактордың орынбасары), геология-минералогия 
ғылымдарының докторы, профессор, Қ.И. Сатпаев тындағы геология ғылымдары институтының 
директоры (Алматы, Қазақстан) Н=2

СНОУ Дэниел, Рһ.D, қауымдастырылған профессор, Небраска университетінің Су ғылымдары 
зертханасының директоры (Небраска штаты, АҚШ) H = 32

ЗЕЛЬТМАН Реймар, Рһ.D, табиғи тарих мұражайының Жер туралы ғылымдар бөлімінде 
петрология және пайдалы қазбалар кен орындары саласындағы зерттеулердің жетекшісі (Лондон, 
Англия) H = 37

ПАНФИЛОВ Михаил Борисович, техника ғылымдарының докторы, Нанси университетінің 
профессоры (Нанси, Франция) Н=15

ШЕН Пин, Рһ.D, Қытай геологиялық қоғамының тау геологиясы комитеті директорының орын-
басары, Американдық экономикалық геологтар қауымдастығының мүшесі (Пекин, Қытай) H = 25

ФИШЕР Аксель, Ph.D, Дрезден техникалық университетінің қауымдастырылған профессоры 
(Дрезден, Берлин) Н = 6

КОНТОРОВИЧ Алексей Эмильевич, геология-минералогия ғылымдарының докторы, 
профессор, РҒА академигі, А.А. Трофимука атындағы мұнай-газ геологиясы және геофизика 
институты (Новосибирск, Ресей) H = 19

АГАБЕКОВ Владимир Енокович, химия ғылымдарының докторы, Беларусь ҰҒА академигі, 
Жаңа материалдар химиясы институтының құрметті директоры (Минск, Беларусь) H = 13

КАТАЛИН Стефан, Рһ.D, Дрезден техникалық университетінің қауымдастырылған профессоры 
(Дрезден, Берлин) H = 20

СЕЙТМҰРАТОВА Элеонора Юсуповна, геология-минералогия ғылымдарының докторы, 
профессор, ҚР ҰҒА корреспондент-мүшесі, Қ.И. Сатпаев атындағы Геология ғылымдары институты 
зертханасының меңгерушісі (Алматы, Қазақстан) Н=11

САҒЫНТАЕВ Жанай, Ph.D, қауымдастырылған профессор, Назарбаев университеті (Нұр-
Сұлтан, Қазақстан) H = 11

ФРАТТИНИ Паоло, Рһ.D, Бикокк Милан университеті қауымдастырылған профессоры (Милан, 
Италия) H = 28
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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) H = 4

Ученный секретарь
АБСАДЫКОВ Бахыт Нарикбаевич, доктор технических наук, профессор, ответственный 

секретарь НАН РК, Институт химических наук им. А.Б. Бектурова (Алматы, Казахстан) H = 5
Р е д а к ц и о н н а я  к о л л е г и я:

АБСАМЕТОВ Малис Кудысович, (заместитель главного редактора), доктор геологомине ра ло-
гических наук, профессор, академик НАН РК, директор Института гидрогеологии и геоэкологии им. 
У.М. Ахмедсафина (Алматы, Казахстан) H = 2

ЖОЛТАЕВ Герой Жолтаевич, (заместитель главного редактора), доктор геологоминерало-
ги ческих наук, профессор, директор Института геологических наук им. К.И. Сатпаева (Алматы, 
Казахстан) Н=2

СНОУ Дэниел, Ph.D, ассоциированный профессор, директор Лаборатории водных наук универ-
ситета Небраски (штат Небраска, США) H = 32

ЗЕЛЬТМАН Реймар, Ph.D, руководитель исследований в области петрологии и месторождений 
полезных ископаемых в Отделе наук о Земле Музея естественной истории (Лондон, Англия) H = 37

ПАНФИЛОВ Михаил Борисович, доктор технических наук, профессор Университета Нанси 
(Нанси, Франция) Н=15

ШЕН Пин, Ph.D, заместитель директора Комитета по горной геологии Китайского геологического 
общества, член Американской ассоциации экономических геологов (Пекин, Китай) H = 25

ФИШЕР Аксель, ассоциированный профессор, Ph.D, технический университет Дрезден 
(Дрезден, Берлин) H = 6

КОНТОРОВИЧ Алексей Эмильевич, доктор геолого-минералогических наук, профессор, 
академик РАН, Институт нефтегазовой геологии и геофизики им. А.А. Трофимука СО РАН 
(Новосибирск, Россия) H = 19

АГАБЕКОВ Владимир Енокович, доктор химических наук, академик НАН Беларуси, почетный 
директор Института химии новых материалов (Минск, Беларусь) H = 13

КАТАЛИН Стефан, Ph.D, ассоциированный профессор, Технический университет (Дрезден, 
Берлин) H = 20

СЕЙТМУРАТОВА Элеонора Юсуповна, доктор геолого-минералогических наук, профессор, 
член-корреспондент НАН РК, заведующая лаборатории Института геологических наук им. К.И. 
Сатпаева (Алматы, Казахстан) Н=11

САГИНТАЕВ Жанай, Ph.D, ассоциированный профессор, Назарбаев университет (Нурсултан, 
Казахстан) H = 11

ФРАТТИНИ Паоло, Ph.D, ассоциированный профессор, Миланский университет Бикокк 
(Милан, Италия) H = 28
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Abstract. The anomalous geomagnetic field of Central Kazakhstan reflects the
different level of magnetization of rocks, as well as their relative position, structure and 
occurrence depth. The highest contrast of ΔTa anomalies is observed above the outcrops 
to the ground surface of the pre-Mesozoic basement, where elements of the geological 
structure, deep faults, blocks of sedimentary-volcanic formations, areas of secondary 
changes in rocks, as well as some mineral deposits confined with them, are shown in 
the structure of the anomalous geomagnetic field. The morphology, intensity and size of 
geomagnetic anomalies give an opportunity for identification and geological prediction, 
while the differentiation of these anomalies, their gradient characterize the qualitative 
(structural) features  of causative magnetic bodies. The anomalous geomagnetic field of 
Central Kazakhstan is caused by inhomogeneously magnetized rocks lying at different 
depths in the Earth's crust. The high differentiation of this field reflects the geological 
structure of Central Kazakhstan and induces genetic and tectonic-magmatic aspects 
of its geological structure and geological evolution. In Central Kazakhstan, magnetic 
anomalies of various parameters are observed: a) in morphology: linear-elongated and 
arc-shaped, tortuous with a clearly expressed of the larger axis, polygonal, subisometric, 
oval, circular, mosaic and complex in configuration and in plan; b) in tension: intense 
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and low-intensity; low- and high-gradient (contrasting); c) in size: large, medium and 
small. There is a relationship between the magnetization of rocks and the vertical 
component Bz of the magnetic field with seismic activity and anomalies of the latest 
and modern movements of the earth's crust, with geophysical potential fields, including 
thermal fields. Earthquake sources are confined to deep faults or fault nodes and are 
characterized by violent changes in the signs of intensity and orientation of magnetic 
anomalies. The largest number of seismic events is confined with faults delimiting 
tectonic blocks with geomagnetic field anomalies of different intensity and sign.

Keywords: geomagnetic anomalies, deep faults, negative, positive, vertical 
component
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Аннотация. Орталық Қазақстанның қалыптан тыс геомагниттік өрісі тау
жыныстарының магниттелуінің әртүрлі деңгейін, сондай-ақ олардың өзара 
орналасуын, құрылымын және пайда болу тереңдігін көрсетеді. ΔTa аномалия-
ларының ең үлкен контрасты геологиялық құрылым элементтері, тереңдік 
ақаулары, шөгінді-жанартау түзілімдерінің блоктары, тау жыныстарының 
қайталама өзгеру аймақтары, сондай-ақ олармен шектелген кейбір пайдалы 
қазбалар кен орындары суретте көрсетілген домезозой іргетасының жер бетіне 
шығуларында байқалады, қалыптан тыс геомагниттік өрістің құрылымы. 
Геомагниттік ауытқулардың морфологиясы, қарқындылығы және өлшемдері 
сәйкестендіру және геологиялық болжау мүмкіндігін береді, ал бұл ауытқулардың 
дифференциациясы, олардың градиенті себеп-салдарлық магниттік денелердің 
сапалық (құрылымдық) ерекшеліктерін сипаттайды. Орталық Қазақстанның 
қалыптан тыс геомагниттік өрісі жер қыртысында әртүрлі тереңдікте жатқан 
гетерогенді магниттелген жыныстардан туындайды. Бұл кен орнының жоғары 
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саралануы Орталық Қазақстанның геологиялық құрылымын көрсетеді және 
оның геологиялық құрылымы мен геологиялық эволюциясының генетикалық 
және тектоникалық-магмалық аспектілерін анықтайды. Орталық Қазақстанда 
әртүрлі параметрлердің магниттік ауытқулары байқалады: а) морфологиясы 
бойынша: сызықты-ұзартылған және доға тәрізді, айқын үлкен осі бар 
бұралған, көпбұрышты, субизометриялық, сопақша, дөңгелек, мозаикалық және 
конфигурациясы мен жоспары бойынша күрделі; б) кернеуі бойынша: қарқынды 
және төмен - қарқындылығы; төмен және жоғары градиенті (контраст); в) өлшемі 
бойынша: үлкен, орташа және кішкентай. Тау жыныстарының магниттелуі мен 
магнит өрісінің тік Bz компоненті арасында сейсмикалық белсенділікпен және жер 
қыртысының соңғы және қазіргі қозғалыстарының ауытқуларымен, потенциалды 
геофизикалық өрістермен, соның ішінде жылу өрістерімен байланыс бар. Жер 
сілкінісінің ошақтары терең ақаулармен немесе ақаулық түйіндерімен шектелген 
және магниттік ауытқулардың қарқындылығы мен бағдарлану белгілерінің 
күрт өзгеруімен сипатталады. Сейсмикалық оқиғалардың ең көп саны әртүрлі 
қарқындылық пен белгінің геомагниттік өрісінің ауытқулары бар тектоникалық 
блоктарды бөлетін ақауларға сәйкес келеді.

Түйін сөздер: геомагниттік ауытқулар, тереңдік ақаулары, теріс, оң, тік 
компонент
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Аннотация. Аномальное геомагнитное поле Центрального Казахстана отоб-
ражает разную степень намагниченности горных пород, а также их относи-
тельное взаиморасположение, структуру и глубину залегания. Наибольшая 
контрастность аномалий ΔТа наблюдается над выходами на дневную поверхность 
домезозойского фундамента, где в структуре аномального геомагнитного поля 
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проявляются элементы геологического строения, глубинные разломы, блоки 
осадочно-вулканогенных формаций, места проявления вторичных изменений 
горных пород, а также приуроченные к ним некоторые месторождения полезных 
ископаемых. Морфология, напряженность и размеры геомагнитных аномалий 
предоставляют возможность проведения идентификации и геологического 
прогноза, тогда как дифференцированность этих аномалий и их градиентность 
характеризуют качественные (структурные) признаки магнитовозмущающих 
тел. Аномальное геомагнитное поле Центрального Казахстана обусловлено 
неоднородно-намагниченными горными породами, залегающими на разной 
глубине в земной коре. Высокая дифференцированность этого поля отражает 
геологическую структуру Центрального Казахстана и индуцирует генетические 
и тектоно-магматические аспекты его геологического строения и истории 
развития. В Центральном Казахстане наблюдаются самые различные по своим 
параметрам магнитные аномалии: а) по морфологии: линейно-вытянутые и 
дугообразные, извилистые с четко выраженным преобладанием большей оси, 
полигональные, субизометрические, овальные, кольцевые, мозаичные и сложные 
по конфигурации в плане; б) по напряженности: интенсивные и малоинтенсивные; 
низко-и высокоградиентные (контрастные); в) по размеру: крупные, средние 
и весьма незначительные по площади. Прослеживается взаимосвязь между 
намагниченностью пород и вертикальной компоненты Bz магнитного поля с 
сейсмической активностью и с аномалиями новейших и современных движений 
земной коры, с геофизическими потенциальными полями, в т. ч. с тепловыми 
полями. Очаги землетрясений приурочены к глубинным разломам или узлам 
разломов и характеризуются резкой сменой знакам напряжённости и ориентации 
магнитных аномалий. Наибольшее количество сейсмических событий приурочено 
к разломам, разграничивающим тектонические блоки с разными по интенсивности 
и знаку аномалии геомагнитного поля.

Ключевые слова: геомагнитные аномалии, глубинные разломы, отри ца-
тельные, положительные, вертикальная компонента

Introduction
When studying the deep structure of the earth's crust, a wide range of geological and 

geophysical methods are used, among which an important place is given to magnetic 
exploration, since the data obtained carry reliable information about the parameters 
of the basement that determines the direction and geological evolution of any region 
(Belkin et al., 1983).

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Linear anomalous zones. They form extended linearly elongated or arcuate 
anomalies. However, it is not uncommon for these zones to contain isometric and 
polygonal forms of ΔTa anomalies with increased or decreased values, located 
in chains, echelon-shaped or clearly oriented in a certain direction (Lugovenko 
et al., 1974; (Lugovenko et al., 1984). This type of anomalies is associated with 
large-sized anticline structures, deep faults.

Fig 1. Fragment of the map of the anomalous magnetic field of Central Kazakhstan with elements of 
tectonics and seismicity.
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Description: I-Metamorphic basement highs; II-Caledonian folded zones; III-
Superimposed Hercynian structures on the Caledonides: IV-Hercynian Jungar-Balkhash 
system; V- Balkhash-Ili Late Paleozoic volcanic belt.

1-30. Tectonic elements.
I-Metamorphic basement highs: 1–2 - Ulutau;
II-Caledonian folded zones. Anticlinories: 6 - Ermentau, 8 - Boschekul, 12 - Chingiz, 

27 - Betpakdalin, 28 - Maykain;
Synclinories: 9 - Baikonur, 10 - Seletin, 11 - Jalair-Naiman, 29 - Bayanaul;
III-Superimposed Hercynian structures in the Caledonides: 3 - Teniz depression, 4 

- Dzhezkazgan (Chu- Dzhezkazgan) depression, 5 - Sarysu-Teniz zone of block folds; 
7 - Karazhal trough, 13 - Shiderty depression, 17 - Karaganda depression; 211- 212 -213-
214 - Devonian regional volcanic-plutonic belt.

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

V- Balkhash-Ili Late Paleozoic volcanic belt: Depressions: 25 -Tokrau, 26 - 
Kalmakemel, 30 - Bakanas.
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West-Ulutau.
Red circles are earthquakes sources.  Black lines are tectonic faults. The red line is 

the contour under study.
The highest contrast, expression or informativeness of ΔTa anomalies is 

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

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

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

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

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

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

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

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

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

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

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

The areas in the north of the Karaganda depression draw special attention, where an 
increase in the intensity of anomalies D Ta up to +500 nT and more is observed over non-
magnetic rocks of the Carboniferous and Jurassic, interpreted by the relatively shallow 
occurrence of post-Carboniferous intrusions, which can be represented by granodiorite 
outcrops 60 km northwest of the village of Shakhtinsk.
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The earthquake sources recorded in the depth interval of 14–22 km in some 
areas located in the junction zone of the Karaganda depression with the Tekturmas 
anticlinorium, within the swathe of the Spassk fault (Mikailova et al., 2018).  

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

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

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

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

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

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

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

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

The complex nature of the anomalous geomagnetic field practically does not change 
at the North Balkhash anticlinorium. Intense geomagnetic anomalies of variable values 
(from -200÷-500 nT to +500 nT and more) of both signs form anomalous fields of 
complex configuration here, which are associated with the intrusions of the North-
Balkhash (Kounrad) and Sayak metallogenic regions.
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To the east and northeast of the Central Kazakhstan and Chingiz regional faults 
in the anomalous geomagnetic field, the area of sharply differentiated (“variegated”) 
anomalies is isolated with a clear tendency to northwest strike. According to magnetic 
data, this territory entire can already be attributed to the Irtysh-Altai folded belt.

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

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

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

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

Result and discussion
The vertical components of the Bz magnetic field were studied in order to obtain a 

complete picture of the nature of magnetically disturbing objects (Nusipov et al., 2007).
A fragment of the scheme of the vertical component Bz of the Kazakh shield (for the 

epoch 1900 and 2004) was used to study its tectonic structure and is a system of isolines 
with negative and positive values, forming extensive maxima and minima (Fig 2).

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

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

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

with highlighted contour under study and earthquake sources. 

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

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

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

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

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

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

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

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

Conclusions
The anomalous geomagnetic field of Central Kazakhstan reflects the different degree 

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

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

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

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

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

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

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

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