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2 Clarivate
Analytics

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

Kaszaxcman Pecnyonuxacer ¥immoix evlivim akademusicol « KP ¥F'A Xabapnapuol. 'eonozus scane
MEXHUKATILIK bLILIMOAP Cepusichbly &bliblMu dcypHanvinvly Web of Science-miy orcayananzan
nycxacvl Emerging Sources Citation Index-me unoexcmenyee Kabvli0aH2anblH xXabapiatiowl.
Byn unoexcmeny 6apvicvinoa Clarivate Analytics komnanuscol sHcypHanowvl ooaw api the Science
Citation Index Expanded, the Social Sciences Citation Index occone the Arts & Humanities
Citation Index-xe Kabwi10ay macenecin Kapacmwipyoa. Webof Science 3epmmeywinep,
aemopnap, 6acnawsliap Men mekemenepee KOHmeHm mepeHoici Men canacvld ycviHaovl. KP
¥I'A Xabapnapul. I'eonocus sxcane mexHukaivlk ulavimoap cepuscel Emerging Sources Citation
Index-ke enyi 6i30iy K02aMOACMbIK YULiH eH 63eKmi Jcate Dedenoi 2eo0eusl HCaHe MEXHUKANbIK
EbLILIMOAP OOUBIHUA KOHMEHMKE A0aAN0bIEbIMbI30bL DI0Ipeo.

HAH PK coobwaem, umo nayunwiii scypran « Mzeecmusi HAH PK. Cepusi ceonoeuu u mexHu14eckux
HayK» ObL1 npuHsam 0151 unoexcuposarus 6 Emerging Sources Citation Index, o6noénennoti epcuu
Web of Science. CoOepacanue 8 5mom uHOEKCUPOBAHUU HAXOOUMCS 8 CIAOUU PACCMOMPEHUS
komnanueu Clarivate Analytics ona danvneuuezo npunamus sxcypuana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem kavecmgeo u 2enyoumy KoHmemwma O ucciedogameiel, asmopos,
uzoameneu u yupescoenuu. Bxnouenue Mzeecmus HAH PK. Cepus ceonocuu u mexHuieckux
Hayk 6 Emerging Sources Citation Index oemoncmpupyem Hauty npusepiceHHOCmb K Haubonee
AKMyanbHOMY U GIUAMENbHOMY KOHMEHmMY N0 2€0102UU U MEeXHUYeCKUM HAyKam OJisl Hauile2o
coobwecmaa.



Bbac pexakrop

KYPBIHOB Mypat KypbiHy/bl, XUMHs FBUIBIMIAAPBIHBIH JTOKTOpHL, mpodeccop, KP ¥FTA
akamemuri, Kazakcran PecmyOnmkacekl ¥YnTTeik FeutbiM akaneMusichiHBIH Tpe3uneHTi, AK «/1.B.
COKONBbCKHUI aThIHIAFBl OTBHIH, KaTAIN3 KOHE 3JICKTPOXUMMSI HHCTUTYTBIHBIHY 0ac AMPEKTOpPbI (AMarsl,
Kazakcran) H = 4

PenaxkunuaablK alKa:

ABCAJIBIKOB BbaxbiT Hapuk6aiiyiibl, TeXHHUKa FEUIBIMAAPBIHBIH JOKTOPHI, Tpodeccop, KP ¥FA
JKayanTsl XaTIIBICH], A.b. BeKTypoB aThIHAAFBI XUMHUSI FHUTBIMIAPBI MHCTUTYTH (AnmaThl, Kazakctan) H=
5

I9BCAMETOB Moauaic Kyabicyabl (6ac pegakTopnablH oOpbIHOAcaphl), Te€0JIOrHs-MHUHEpaTOrus
FBUIBIMIAPBIHBIH  JOKTOPBI, mnpodeccop, KP ¥FA akamemuri, «Y.M. AxmencaduHa aTbIHIAFbI
THIPOTEOJIOTHS KOHE F€OIKOJIOTHsI HHCTUTYTBIHBIR» TUpeKTophl (AnMatsl, Kazakcran) H = 2

KOJITAEB Tepoii Koaraiiyasl (0ac pemakTopablH OpbIHOAcapbl), TI'€OJIOTHs-MHUHEPAIOTHS
FBUIBIMIAPBIHBIH 1OKTOPHI, nipodeccop, K.M. CarnaeB ThIHOAFbl Te0JI0THs FHUIBIMAAPHl HHCTUTYTHIHBIH
nupekTopsl (Amvatel, Kazakcran) H=2

CHOY Ipumen, Ph.D, xayeiMuacteipbutFad nmpodeccop, Hebpacka yauBepeurteTiHiH Cy FBUTBIMIAPEI
3epTxaHachIiHbIH qupekTops! (Hebopacka mrarsr, AKII) H = 32

3EJIBTMAH Peiimap, Ph.D, Ttaburn tapux mypaxalbiHbIH JKep Typaisl FeUIBIMAAp OeiiMiHe
NETPOJIOTHSI KOHE Taijanbsl Kaz0amap KEeH OpbIHIApbl callaChIHIAFbl 3EepTTEYJIep/iH IKETeKIIici
(JIonnon, Aurnus) H =37

MMAH®WJIOB Muxani bopucoBu4, TeXHHKa FRUTBIMIAPBIHBIH JOKTOPBI, HaHCH yHUBEpCHTETIHIH
npodeccopsl (Haucu, ®pannus) H=15

HIEH ITun, Ph.D, KpiTali Te0I0rdsTbIK KOFAMBIHBIH Tay T€0JOTHSCH KOMUTETI JUPEKTOPBIHBIH OPBIH-
Oacapbsl, AMEpUKaH/IBIK YKOHOMHKAJBIK Te0JIorTap KaybIMIacTHIFBIHBIH MyTieci (Ilekun, Kprrait) H = 25

OUIHIEP Axcean, Ph.D, [Ipe3neH TeXHUKaIBIK YHUBEPCUTETIHIH KaybIMIACTHIPBUTFAH MPO(ECcCCopsI
(Apesnen, bepmun) H = 6

KOHTOPOBHUY Anekceii IMHIbEBHY, TEOJOTHA-MUHEPAJOTHA FHUIBIMIAPBIHBIH JIOKTOPHI,
npopeccop, PFA akagemuri, A.A. Tpodumyka aTbIHIAFbl MYHal-Ta3 TEOJIOTHSICHI KOHE Teopu3nKa
nHctuTyThl (HoBOoCcHOUpck, Peceit) H = 19

ATABEKOB Buaaaumup EHoxoBuY, XUMUS FEUIBIMAAPBIHBIH TOKTOPEI, benapycs ¥FA akanemuri,
JKana maTepuaniap XuMUsICbl HHCTUTYTHIHBIH KYpMeTTi nupextopsl (Munck, benapycs) H = 13

KATAJIMH Credan, Ph.D, [Ipe3nen TeXHUKANBIK yHUBEPCUTETIHIH KaybIMIAACTBHIPbUIFAaH
npodeccopst (pesnen, bepnun) H = 20

CEUTMYPATOBA Dieonopa IOcynmoBHa, TeoorHs-MHHEPATOTHs FHUIBIMAAPBIHBIH JIOKTOPEI,
npodeccop, KP ¥FA xoppecnonment-mymreci, K.M. CarmaeB arbiHmarsl |eoflorust FHUIBIMIAPHI
WHCTUTYTHI 3€pTXaHaCBIHBIH MeHrepytrici (Anmatsl, Kazakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, kaysimaacteipsuiran npodeccop, Hazapoaes ynusepcureri (Hyp-
Cyiran, Kazakcran) H =11

®PATTUHMH ITaouio, Ph.D, bukokk Musian yHUBEPCUTETI KaybIMIACTHIPBUIFaH Mpodeccopbl
(Munan, Uramus) H =28

«KP ¥T'A Xa0apaapsl. ['eos10rus :x9He TEXHUKAJIBIK FhLIBIMIAP CEPUICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecrryOnukachlHBIH ¥ ATTHIK FRUTBIM akageMusickl»y PKB (Anmartsr K.).
Kazakcran PecmyOmukachiHBIH AKMapar >kKoHe KOFaMIIBIK JaMy MHHHCTPIITIHIH AKmapat
xomuretiaae 29.07.2020 x. 6epinren Ne KZ39VPY 00025420 mep3imMaik 6achUTBIM TipKeyiHe KOHBLUTY
Typaibl KyaJliK. TaKbIPBINTHIK OaFBITHI: 2€0.102Usl, MYHAU JHCIHe 2a30bl OHOeYOIH XUMUSLIbIK
MEXHOA02USLNAPBL, MYHAT XUMUACHL, MEMALOAPObL ALY HCIHE OAAPObIH KOCLIHObLIAPIHBIY MEXHONOUSLCDL.
Mep3iMaiTiri: )KbUTBIHA 6 PET.
Tupaxst: 300 gana.
Penaxmmsaeie Meker-xkaier: 050010, Anmvartsr K., [lleBuenko ker., 28, 219 6eir., Ten.: 272-13-19 http://
www.geolog-technical.kz/index.php/en/

© Kazakcran PecriyOnukachbiHbiH Y JITTHIK FBUTBIM aKajaeMuschl, 2023

TunorpadustHeIH MekeH-Kaitbl: «ApyHa» XK, Anvars! k., Mypar6aes kerr., 75.
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I'naBHBIM pexakTop
KYPUHOB Mypar KypuHoBu4, T0OKTOp XUMHYECKUX HaYyK, Ipodeccop, akagemuk HAH PK,
npe3naeHT HammonansHo# akagemun Hayk PecniyOonuku KasaxcraH, renepanbhelid aupekrop AO
«MHCTUTYT TOTUMBA, KaTanu3a u anekTpoxumuu uM. J[.B. Cokxonbckoro» (Anmatsl, Kazaxcran) H = 4
PenakuumoHHass KoOJJerHs:
ABCAJIBIKOB BaxwpiT Hapuk6aeBu4, TOKTOp TEXHHYECKHUX HaAyK, Mpodeccop, OTBETCTBEHHBIH
cexperapp HAH PK, Uncturyr xumudecknx nayk um. A.b. bekrypoBa (Anmarsl, Kazaxcran) H = §
ABCAMETOB Manuc KyabicoBud, (3aMECTUTEINb TJIABHOTO PEAAKTOPA), TOKTOP TCOJOTOMHUHE pa
JO-TUYECKUX Hayk, mpogeccop, akaaemuk HAH PK, npupekrop HWHCTUTyTa THAPOrE€ONOTHH H
reodkosioruu uM. Y.M. Axmencaduna (Anmatel, Kazaxcran) H =2
JKOJITAEB I'epoii KosaraeBu4, (3aMeCcTUTENb TVIABHOTO PEIAaKTOPa), TOKTOP T€OJIOTOMHHEPATIO-TH
YecKuX Hayk, mpodeccop, mupektop MuctuTyTa Teonormdeckux Hayk uMm. K.M. CarmaeBa (AmmaTsl,
Kazaxcran) H=2
CHOY [Ipumen, Ph.D, acconumpoBanHblii npodeccop, aupekrop Jlaboparopuu BOAHBIX HayK
yauBep-cutera Hebpacku (mrat HeOpacka, CLLIA) H = 32
3EJIBTMAH Peiimap, Ph.D, pykoBoauTenb ucciaeJoBaHU B 00JaCTH METPOJIOTUH U MECTOPOXKICHUN
TMOJIE3HBIX MCKomaeMbix B Otaene Hayk o 3emiie Myses ecrectBeHHor ucropuu (Jloumon, Anrnms) H =
37
IMAH®NJIOB Muxani BopucoBud, 10KTOp TEXHUIECKUX HAYK, Ipodeccop YauBepcurera Hancu
(Hancu, ®pannnsg) H=15
IIEH IMMun, Ph.D, 3amectutens paupekropa Komwmrtera mo ropHoii reonmorum Kwuraiickoro
T€0JIOTHYECKOTr0 00IECTBa, YIeH AMEPHKaHCKOHM acconuanny 3koHoMuueckux reosyioroB (Ileknn, Kurait)
H=25
OUIIEP Axcean, acconuupoBaHHbI Tpodeccop, Ph.D, TexHmuecknii ynmBepcuteT JlpesmeH
(Upe3nen, bepana) H=6
KOHTOPOBHUY Auiekceii DMHIbeBHY, JOKTOP I'€OJIOr0O-MHHEPAIOTHYECKUX HayK, mpodeccop,
akagemMuk PAH, Muctutyt HedterazoBoil reonmoruu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19
ATABEKOB Buaaaumup EnokoBHM4Y, 10KTOp XuMuyeckux Hayk, akagemuk HAH Bbenapycu,
MTOYETHBIN nupekTop MHCTUTYTa XUMUK HOBBIX MaTepraioB (Munck, benapycs) H = 13
KATAJIUH Credan, Ph.D, accommnpoBanusiii mpodeccop, Texunuecknit yauepcuteT (IpesneH,
bepnun) H =20
CEHUTMYPATOBA Daeonopa FOcynoBHa, 10KTOp Ieo0ro-MHHEpaIornieckux HayK, npodeccop,
uynen-koppecnonaeHT HAH PK, 3aBenyromas nabopatopun MuctuTyTa reojorndeckux Hayk um. K.
CarmaeBa (Anmatel, Kazaxcran) H=11
CATI'HHTAEB Kanaii, Ph.D, acconmmupoBanusiii mpodeccop, Hazapbaer yausepcurer (Hypceynran,
Kazaxcran) H= 11
®PATTUHMU IMaouo, Ph.D, accormnpoBanuslii mpodeccop, Munanckuii yauBepcureT BUKOKk
(Munan, Utanus) H = 28
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© HauwnonanpHas akagemusi Hayk PecryOnuku Kaszaxcran, 2023

Anpec tunorpaguu: UIT «Apynay», . Anmartsl, yin. MypaTOaeBa,
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Editorial chief
ZHURINOY Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4
Editorial board:

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of
NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H = 5§
ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and
mineralogical sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of
hydrogeology and hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences,
Nebraska University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOYV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H = 20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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© A.E. Abetov'", Sh.B. Yessirkepova!, J. Curto Ma?, 2023
'Kazakh National Research Technical University named after K.I. Satbayeva, Almaty, Kazakhstan;
?University of Brasilia, Brasilia, Brazil.
E-mail: abetov.auez@mail.ru

REMOTE SENSING AT THE STUDY OF THE THERMAL FIELD OF THE SOUTH USTYURT
REGION TO FIND HYDROCARBON DEPOSITS

Abetov Auez Egemberdievich — Doctor of Sciences in Geology and Mineralogy. Professor, Corresponding Member
of the National Academy of Sciences of the Republic of Kazakhstan. Kazakh National Research Technical University named
after K.I. Satbayeva. 050013. 22a Satpaev str, Almaty, Kazakhstan

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

Yessirkepova Sharbanu Bakhytovna — PhD student of Geophysics Department. Kazakh National Research
Technical University named after K.I. Satbayev. 050013. 22a Satpaev str, Almaty, Kazakhstan

E-mail: sh_yessirkepova@mail.ru, https://orcid.org/0000-0003-1659-503X;

Barbosa Julia Curto Ma —PhD. Professor at the Institute of Geosciences of University of Brasilia, Ala Central. CEP
70.910-900. Brasilia, Brazil

E-mail: juliacurto@unb.br, https://orcid.org/0000-0002-8120-0324.

Abstract. The article discusses the interpretation of remote sensing data at the study of the
thermic field in the southeastern part of the South Mangyshlak-Ustyurt trough system in order to
determine the possibility of involving thermic parameters to exploration hydrocarbon (HC) fields. The
products derived from Remote Thermal Infrared Survey Data (RTISD) are analyzed in detail, providing a
complementary analysis for the geological and geophysical approach generally used at the exploration oil
and gas fields. Thermal properties of different horizontal and vertical sections of the areca were estimated
from regional and local components of ground infrared survey data, which provided the detection of
geothermic anomalies. We interpreted that the Shakhpakhty tectonic step is characterized by relatively
large positive thermal anomalies, which indicates the predominance of shallow set of rocks (< 2 km deep)
with high values of thermophysical properties. Moreover, the intensity of the thermal infrared anomalies
increases with depth in blocks, which apparently characterizes the position of geological and structural
elements that differ of thermal and physical properties. The Central Ustyurt dislocation system and the
Assakeudan depression, are characterized by low intensity thermal anomalies, indicating that they include
rocks or sediment with low thermophysical properties. The Assakeudan depression is characterized by
large thickness of sedimentary rocks, which mostly form the oil-source suites. Faults that disrupt the
lateral continuity of these geological formations are considered as conduits for migration of
hydrocarbons, deep fluids, heat and mass transfer. The results show that satellite infrared data can be used
as exploration criterion for mapping potential hydrocarbon accumulations in the southern part of the
Ustyurt region. The results of integrated analysis of geothermal, gravity, magnetic and radiometric
anomalies allowed us to interpret on geological heterogeneity of large regional structures, about the depth
of occurrence of gravity-disturbing masses and magnetically disturbed objects is revealed, about the
characteristic of faults and the local structures in the geophysical fields. According to the analyze
highlighted local structures Utezhan, Kozhantai, North Kozhantai, Otynshy with sufficiently high
hydrocarbon potential, and recommended for further study by seismic and deep drilling methods.

Keywords: thermal anomalies, MODIS, anisotropic transformation method, transforms
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AHHOTanusl. Makanaga KeMipCyTeKTepAi izdeyre TepMOQHU3UKAIBIK MapaMeTpliepai TapTy
MYMKIHJITIH aHBIKTay MakcaTbiHaa OHTYCTIK-MaHFBIIUIAK-Y CTIPT HAayaIbl KYHECIHIH OHTYCTIK-TIBIFBIC
OemiriHzeri ®buTy epiciH 3epTTey Ke3inae Kepai kambikTeikrad 3ouaTay (KK3) nepekrepin enaey sxoHe
Tycinaipy Hotmxkenepi kapacteippuirad. (HC) memosuttepi. MHOpakb3eu1 TycipicTepAiH HOTHXeepi
eMKEeU-TErKeWTl TamgaHaapl, OV MyHal »oHE ra3 KEH OpBIHIAPBIH I3y XoHE Oapiay Ke3iHze
KOJIJAHBUIATHIH T'€0JIOTHIIBIK-TeO(PU3UKAIIBIK ASPEKTEPIIH JOCTYPJll aKIapaTThIK KEIICHIH aliTapibIKTai
TONBIKTBIpansl. KeH OpbIHIAphlH aHMaKTBIK JKOHE JKeprilikTi Kypamumac Oemiktepre Oexy
npolenypaiapslH naiinanada oteipein, MK Tycipy mepektepiH eHuey HoTHKenepi OOWBIHIIA SpTYpIi
KOJICHEH JKOHE TIiK KuMajap OOMBIHINA 3epTTENeTiH alMaKThIH JKbUIy CHIaTTaMajapbl 3epTTeNji.
[IaxmaxTa caTBICHI KBTIy ©PICTEPiHIE CAIBICTBIPMANbl TYPAE YAKEH MaKCUMyMIAapMEH CUIATTAIaTHIHBI
aHBIKTAIABI, Oyl TepMO(U3MKAIBIK KACHETTEPiHIH KOFapbl MoHIEpi Oap Tay IKBIHBICTAPBIHBIH
0achIMIBUIBIFBIH KopceTeai. COHBIMEH KaTap, XKbUTy OpiciHIH aMIUIUTYIanapbl OJIOKTapIaFbl TEPEHIIKITEH
apraapl, OyJ, IIaMachl, TepMO(U3UKANBIK KACHETTEPIMEH EPeKIICNCHETIH TEOJIOTHSIIBIK JKOHE
KYPBUIBIMABIK 3JIEMEHTTEPAIH OpHBIH cHmaTTaiapl. Oprtanblk YCTIPT IOuciIoKaumus Kyieci MeH
AccakeayaH OMIIaThl JXbUTYy ©picTEepiHAer] TOMEH aHOMaIMsJIApMEH OOJIiHTeH, OYJI OChl TEKTOHHKAJIBIK
AIIEMEHTTEP/IH JKbITYy KACHETTEPI TOMCH Tay JKbIHBICTAPBIMEH TOJITHIPBUIFAHBIH KOpceTeli. AccakeaynaH
OWIIaThl HETI3IHEH MyHal Ke3JepiH KYpauThlH IIeriHAl >KbIHBICTAPIBIH YJIKEH KaJbIHABIFBIMEH
epekuieneHeni. byn IIYHKBIPABIH T€OJIOTHSUIBIK TY3UTIMIEPIHIH TYTACTBIFBIH Oy3aThiH Oy3bLTyNap
KOMIPCYTEKTEp/IiH, TEPEH CYHUBIKTHIKTAPBIH MHIPAIMACHl JKOHE JKbUIy »XOHE Macca anMacy YIIiH
OTKI3TINI apHamap peTiHle KapacThIpbutafbl. JKBUTY OpICIHIH aybITKYNapbhlH OHJEY JXOoHE TYCIHIIpY
HOTIDKETIEpIHEH  allbIHFaH  MOJIMeTTep OoNapAbl  YCTIPT  alMarblHBIH  OHTYCTIK  OemiriHaeri
KOMIPCYTEKTEep/IiH JKWHAKTAyJIapbhlH 13/eyJie 13[ley KpUTEpHiiiepi peTiHAe Naiaanany MYMKiHZIITiH
kepcerei. JKbUTyJBIK, T'PaBUTAIMSUIBIK, T'€OMArHUTTIK JKOHE PATHOXMUMHSIIBIK OPICTEpAl KaH-)KAKThI
TangayAblH HOTIDKEJEpl MpaBUTALMSIHbBIH Naiaa 0oy TepeHAiri MeH MarHuTTIK ajaHOaTaTblH Maccaaap
Typalibl, ipi TEOKYPBUIBIMIAPABIH T'eONOTHSUIBIK OipKeNKi eMeCTIriHIH Jopekeci Typanibl maibiMaayiap
JKacayra, OY3bUIYJap/bIH CHUIIaTTaMallapblH 3epTTeyre, reo(U3MKAIBIK KEH OPBIHIAPBIHIA JKePTUTIKTI
KYpbUIBIMAAPABIH KOPiHy CHUIATBIH Kajarajay, CeHCMHKAJBIK KOHE TepeH OYpFrbUIay oIiCTepiMEeH onaH
opi 3epTTeyre YCHIHBIIATHIH IKETKUTIKTI JKOFaphl KOMIPCYTEKTi oneyeTi Oap MepCHeKTHBAIIBIK
o0BeKTiIep i aHBIKTaY (GKepriTiKTi KypbuibicTap Otexan, Koxxantait, Cont.Koxkxanraid, OTHIHIIEL).
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AnHoTanmusi. B crathe paccMOTpeHBI pe3ynbTaThl OOpaOOTKHM M HWHTEPIPETAlMd JaHHBIX
JMACTAHITMOHHOTO 30HAupoBaHusa 3emin (/133) mpu M3ydeHUN TEIUIOBOTO IOJS B IOTO-BOCTOYHOHN YacTH
FOxHO-MaHTHIIUTAK-Y CTIOPTCKOM  CHCTEMBI  NPOTHOOB ¢ IENBI0  ONPEACIICHUS  BO3MOXKHOCTH
MPUBJICUCHHUS TEIUIOPHU3MYECKHX MapaMeTpoB K IOMCKaM MECTOPOXKICHUH yrieBogoponoB (YB).
JletanbHO NpOAaHAIN3UPOBAHbl PE3YJNbTaThl HHPPAKPACHOW CBEMKH, CYIIECTBEHHO JIOIOJIHAIOIINE
TPaJULMOHHBIA MH(MOPMALMOHHBIA KOMIUIEKC I'€0JI0ro-reo(u3uuecKux AaHHbIX, NPUMEHSEMbIH Ipu
MIOMCKaX M Pa3BelKe MecTopoxkaeHui Hedtu u raza. [lo pesynsratam o0padboTku ganHbIX MK-chemku ¢
UCIIOJIb30BaHUEM TIPOLEAYp paslefieHHs MOJed Ha PErHOHAIBHYI0 W JIOKAJBbHYIO COCTaBIISIOIINE
N3y4YCHBI TCIUVIOBBIC XapaKTCPpUCTHUK PErruoOHa HCCHC}IOBaHI/Iﬁ Ha pasHbIX TOPHU3OHTAJILHBIX U
BEPTUKAJIBHBIX Cpe3ax. Y CTaHOBIEHO, 4To llaxnmaxTHHCKas CTYNEeHb XapaKTepU3yeTcsl OTHOCUTEIbHBIMU
KPYITHBIMH MakCHMyMaMH B TEIUIOBBIX MOJISIX, YTO TOBOPHUT O MpeoOiaJaHWd MOPOA C BBICOKMMH
3HAa4YCHUSIMHU TeHJ’IO(i)I/ISI/I‘-IeCKI/IX CBOMCTB. HqueM AMINIMTYAbl TCEIJIOBOI'O IIOJIA C FHYGHHOﬁ
YBCJINYUBAIOTCA 110 6HOKaM, 4TO, IIO-BHAUMOMY, XapaKTCPU3YCT IIOJIOKCHUEC TI'€OJIOrO-CTPYKTYPHBIX
3JIEMEHTOB, PA3IHYAIOIIMXCS TEIUIOPU3MYECKMMHU CBOMcTBaMH. LleHTpanbHO-YCTIOpTCKas cucTeMa
JIUCIIOKAIIMi U AccakeayJaHCKHUH MPOrud 000COOJSIOTCS MOHMKEHHBIMH aHOMAJIMSIMH B TEIUIOBBIX
MOJIAX, 4TO CBUACTCIILCTBYCT O BBIINOJHCHUH 3TUX TCKTOHHYCCKHUX J3JICMCHTOB IOpOAaMH C HHU3KHMHU
Terno(pU3nIecCKUMH  CBOMcTBaMH. AccakeayJaHCKUH Mporud oTiauyaercss OOJBIIOW MOIIHOCTBIO
0CaZIOYHBIX IOPOJ, KOTOpble (HOpMHUPYIOT MO Oonbluell yacTh HedTeMaTepuHCKHE CBUTHI. Paziombl,
HapylIaIlie [EeJIOCTHOCTh TeoNoTHYecKuX (opMmanuii 3Toro mporuba, paccMaTpUBalOTCS Kak
MIPOBOJAIIME KaHAJbl JUIsI MUTPAllMM YTJIEBOAOPOAOB, IIyOMHHBIX (IIOMAOB U TEMJIOMAacCOIepeHoca.
JaHHble, MOMy4YeHHBIE 1O pe3yjibTaTaM OOPa0OTKM W HMHTEpHpPETAlMd aHOMAIMH TEIUIOBOTO II0JI,
CBUACTCILCTBYIOT O BO3BMOXHOCTH HUX HCIIOJIB30BaHUA B KAYCCTBE IMOUCKOBLIX KPUTCPUCB IMPU MOUCKaX
cKorieHU YB B 10’KHOM 4acTH Y CTIOPTCKOTO perruoHa. Pe3ynbraTel KOMIUIEKCHOTO aHAIU3a TEIJIOBOIO,
IPaBUTALMOHHOI'O, TEOMarHUTHOTO W PAaZMOXUMHYECKOI'O IIOJICH IO3BOJMIM BBICKA3aTh CYXACHUS O
riryOuHe 3ajeraHusl TpaBu- ¥ MarHUTOBO3MYILAIOIIMX MAcC, O CTEIIEHH I'€0J0rMYeCKON HEOAHOPOJHOCTH
KPYHHBIX TE€OCTPYKTYp, H3YYUTh XapaKTEpUCTUKH pPas3iIoMOB, IMIPOCIEIUTL XapaKTep IPOSBICHUS
JIOKaJBbHBIX CTPYKTYP B Teo(pHM3MYECKHX IOJSAX, BBIACIUTH MEPCHEKTUBHBIE OOBEKTHl C JOCTATOYHO
BBICOKUM YIJICBOAOPOAHBIM IOTEHLUAIOM, KOTOpPbIE PEKOMEHIYIOTCS K JaJIbHEHIIEMYy H3Y4YEeHHUIO
METO/IaMU CEeCMOpa3BeKu M IiIyOokoro OypeHus (JOKalbHble CTPYKTyphl YTexa, KoxkaHTai,
Ces.Koxanrait, OTBIHILIBI).

KaioueBble ciaoBa: TerioBoe moie, Moamc, METOA aHW3OTPOIHBIX TPeoOdpa3oBaHUM,
TpaHCHOPMaHTBI

Introduction

South Mangyshlak-Ustyurt trough system is comprised by a set of faults that are potential
conducts of hydrocarbon fluids. We assume that these faults can show thermal properties that differ from
the geological background. This study aims to detect and interpret these possible geothermal anomalies
based on Remote Thermal Infrared Survey Data (RTISD), acquired on the Central Ustyurt dislocation
system and in the south-eastern part of the South Mangyshlak-Ustyurt trough system, and processed by
the "KazZarubezhGeologiya" LLP in 2019.

Remote Thermal Infrared Survey Data (RTISD)

Remote measurements of the temperature of the Earth's surface in the infrared band, carried out
from aircraft and spacecraft, for geological purposes are of particular interest because they are
characterized by speed, considerable visibility and instantaneous registration of thermal characteristics
over large areas (Kronberg, 1988).

In the central and southern parts of the Ustyurt region, we used the far-infrared band spectrum (8-
14 microns) of the RTISD with the mis purpose to predict potential areas for oil and gas prospects.
Thermal infrared data are widely used for solving various geological problems because of the constant of
the natural availability of thermal radiation of objects on the earth's surface.

RTISD was performed in summer, in the predawn hours and in the cloudless time, when the
solar-thermal inertial component is practically excluded, as well as the temperature influence of
moistened soil and green vegetation. In addition, the influence of the terrain relief weakens and the own
radiations of geological units are stronger due to the internal heat flow of the Earth through the weakened
(fractured) zones, creating thermal anomalies (Kronberg, 1988).

The numerical data from the MODIS satellite Terra were used for studying the background
thermal field. Seven spectral channels in the wavelength range from 9.58 to 14.385 um were selected to
process the thermal field.
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The research is based on the results of processing the numerical data of the IR thermal survey on
the Central Ustyurt system of dislocations and in the southeastern part of the South Mangyshlak-Ustyurt
system of troughs, performed by KazZarubezhGeology LLP in 2019.

Thermal field processing methodology

The processing of the RTISD and MODIS thermal data were performed by KazZarubezhGeology
LLP according to the following steps: We conducted the following procedures at the interpretation of
RTISD:

The numerical data were processed by KazZarubezhGeology LLP using Erdas, ArcGIS, and
COSCAD software.

Initially, using the ArcGIS software for each selected thermal channel from MODIS, a fragment
in the form of a rectangle corresponding to the study area was selected. Then average values were
obtained from all channels and scenes, which were further used for mathematical processing.

Given the large size of the study area, the thermal field was divided into two components using
energy filtering and maximizing the signal-to-noise energy ratio.

As a result, the regional and local components of the heat flow, which play an important role in
solving oil and gas exploration problems, were obtained.

However, weak, often comparable with hardware and natural disturbances, heat flow and
temperature anomalies associated with faults and geodynamic zones, by traditional visual methods are
highlighted with difficulty.

In order to solve this problem, to amplify the useful signal, the method of anisotropic field
transformations (AFT) was applied, based on filtering with sweep of directions and subsequent extraction
of the correlated component of the thermal field, which allows highlight extended anomalies of various
orders according to the same thermal satellite image, depending on the accepted processing parameters.

Anisotropic transforms imply the use of non-isometric nomograms for isolation (or suppress)
anomalies of a targeted orientation. The calculations are performed by changing the filter direction with a
targeted angle step at each point.

As a result, using AFT, extended thermal field anomalies were isolated, which allowed to trace
and map different large structural elements of the region of study, depending on the selected processing
parameters,

A sufficiently clear correlation of anisotropic transforms with the features of the geological
structure is confirmed by their comparison with the results of structural constructions by seismic and
other geological data.

Interpretation of thermal field infrared anomalies

As the main purpose of this paper, we conducted the interpretation of the thermal field infrared
anomalies using the ArcGis platform.

Regionally, the territory of the South Ustyurt is distinguished by a relatively high endogenous
geothermal regime. Thus, on the "Scheme of geothermic zonation of the USSR territory" (1:10 000 000,
1983) it belongs to the area of evolutionary heat accumulation under the cover of weakly-lithified and
thermal-insulated sediments with average heat flux density about 50 mW/m2 and temperature of about
300°C at a depth of 10 km.

Mesozoic-Cenozoic sediments (Evreisky, 1990; Shaukenova, 2019) is represented by weakly
dislocated and sub-horizontal bedded layering of unconsolidated rock, water-bearing in varying amounts,
and unequal thermophysical properties. In these sediments, the main thermal fluid more or less are
formation waters are everywhere. Therefore, there is a complex and tense thermal regime in them,
causing the accumulation of endogenous heat on the structures at the study region.

The thermal field of the study area observed from space is characterized by a rather complex
structure. But, in general, it is characterized by the following values of heat flux density.

a. Regional component of the thermic field

Considering the regional component values of the thermic field (Fig.1), For the Assakeaudan
depression they vary between 6162.9 and 6713.3 mW/m2, in the Shakhpakhty step they are 6106.4 to
6608.5 mW/m2 and in the Central Ustyurt dislocation system they acquire values 6237.7 to 6462.4
mW/m2.
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Fig. 1. Map of the regional component of the thermic field Fig. 2. Map of the local component of the thermic field

On the map of the regional component of the thermic field (Fig.1) the region of study is
distinguished by the prevalence of minimum values of heat flux density (6163-6463 mW/m2). And, only
in the west, south-west (area of local structures Tabyn and Samtyr) and south-east (area of local structure
Otynshi) and further in the direction of hydrocarbon fields Shakhpakhty and Djel (in the Uzbek part of the
South Ustyurt region) there is an increase in values of heat flux density to 64966525 mW/m?2.

The northwestern direction of the relative maximums and minimums of the heat flow is consistent
with the direction of the main Paleozoic tectonic structures (Zhakashev et al., 2019), as well as with large
uplifts and depression in the basement topography.

Hence, the fact of correlation of the geothermic field minimums with the zones of deep basement
occurrence, development of thick strata of the sedimentary cover and Paleozoic formations, which may
spatially coincide with the contours of the Paleozoic rift system, is not excluded.

In this context, the zones of high values of gradients of the regional component of the thermic
field map areas of a sharp change in the thermophysical characteristics of rocks, usually associated with
regional faults. These zones have a predominantly northwestern strike, although there are submeridional
and other orientations.
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Fig.3 Thermic field sections (based on data by Mersheeva and Petrovsky, 2019)

Recalculation procedures were applied to the lower half-space for analysis propagation of the
thermal field in the geological section (Mersheeva, and Petrovsky, 2019). In figures 4 and 5 show
horizontal slices of the thermic field at depths of 1500 m and 2500 m, congruently, and Figure 3 shows
two sections, one crossing the Shakhpakhty field and the other in the meridional direction across the
entire region of study along the seismic profile 04888901.

The obtained data demonstrate the situation, in accordance with each major regional tectonic
element prove oneself in its own way in the geothermic fields.

b. Local component of the thermic field

On the map of local anomalies (Fig. 2) and maps of the thermic field recalculated in the lower
half-space at the 1500m and 2500m levels, there are a number of objects that are not subject to the
indicated trend and tend to increase in size with depth (Figs. 4 and 5). This is especially evident in the
decomposition into components obtained using the energy filtering algorithm (local structures: Samtyr,
Otynshi, Kozhantai, North Kozhantai, etc.).
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Fig. 4. Map of the thermic field recalculated in the lower half- | Fig. 5. Map of the thermic field recalculated in the lower half-
space. A slice at 1500 m space. A slice at 2500 m

The genesis of these anomalous objects may be associated with changes in the thermic rocks
properties in the sedimentary cover, but may also be due to active tectonic faults (Dalyan and Sydykov,
1972; Khutorskoy et al., 2010), through which heat and mass transfer and migration of deep fluids from
the subsurface be conducted.

A detailed analysis of a set of well logging and drilling data from existing wells and, in the future,
from the seismic together with the materials of airborne gamma ray, gravity survey and magnetic survey
should be carried out in order to clarify this assumption.

Similar experience with complexing has shown its effectiveness in the North Ustyurt region
(Abetov et al., 2017).

Attention is drawn to the fact that most of the local structures previously identified by CDP -2D
seismic data are confined to extended thermal field anomalies. For example, local structures Utezhan,
Otynshi, Samtyr, Kozhantai, Kyzgurly, Tabyn, Koskudyk and others are located on the axes of extended
positive thermal anomalies (Fig.4 and 5).

The Shakhpakhty and Djel gas fields explored in the Uzbek part of the South Ustyurt region are
also confined to such anomalies in plan. A similar pattern has been noted earlier in other oil and gas
bearing basins (Demeeva, 2017; Ozdoev, 2012; Volozh and Kuandykov, 2014), which gives reason to use
the results as a prospecting criteria in planning of exploration, interpretation and modeling based on a set
of geological and geophysical data.
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It is important to consider that the relatively low extended negative thermic field anomalies
probably map tectonic faults, along the planes of which the downward infiltration of surface water
prevails. This information may be useful in placing seismic profiles and, in the future, wells as well.

Discussion

Assakeaudan depression. In general, up to a depth of 5 km stands out an extensive area of
reduced geothermal anomalies with small local maximums in the upper part of the geological section to a
depth of 2.0 km, isolated in the area of the local structure Kazgurly and to the north of it (Fig. 3).

Such a picture is evidence in favor of the fact that this depression is completed by rocks with low
thermophysical properties and relatively isotropic in its geological structure. The latter is related to the
minimal values of the Bouguer anomaly horizontal and vertical gradient module transforms, local
negative gravity anomalies (recalculated in the upper half-space at a height of 2.5 km), autotrace of the
axes of the[1Ta magnetic field anomalies, reduced values of TDR transform (Abetov and Yessirkepova
and Curto, 2021), (Table 1).

Table 1. Statistics on the values of transformants of the anomalous magnetic and gravitational, thermal and radiogeochemical

fields
Tectonic elements

Potential fields data | Transforms Assakeaudan Shakhpakhty step Central Ustyurt
depression dislocation system

Geomagnetic
anomalies field

Anomalous magnetic field reduced-
to-the-pole, nT

from 100 to 300

from -50 to 100

from 100 to 400

Analytic signal, nT/m from 0 to 0.005 from 0.005 to 0.008 | from 0.002 to 0.02
Tilt derivative (TDR) of the from -1.200 to
magnetic field anomalies, radian from 0 to 1.560 from -1.567 t0 0 1.560

Vertical derivative of the anomalous
magnetic field, nT/m

from -0.002 to

0.006

from 0 to -0.006

from -0.01 to 0.01

Horizontal  derivative  of  the

modulus magnetic field, nT/m

from 0 to 0.006

from 0 to 0.002

from 0.002 to 0.010

Transformation of the magnetic

. from 0 to 0.002 from 0 to 0.0005 from 0 to 0.002

field anisotropy, cu.
Tracing of axes of magnetic field from -0.5 to 1 from -3 t0 0.5 from-5to 5
anomaly, cu
Module ‘of horizontal derivate of | ¢ 0160.0015 | from0100.0015 | from 0 to 0.0033
Bouguer anomaly, mGl/m
Module of the vertical derivate of | from -0.002 to | from -0.001 to | from -0.003 to
Bouguer anomaly, mGl/m 0.001 0.001 0.004

Gravity anomalies | Local gravity anomaly (recalculated

field in the upper half-space at a height of | from -3 to 1 from-1.5t0 3 from -2 to 8

2.5 km), mGl

Anisotropy transform, the accent of
maximum gravity anomaly. Sliding
window size 5 km x 2km, cu

from 0.1 to 0.46

from 0.1 to 0.48

from 0.1 to 0.50

Thermal anomalies
field

Thermal field according to satellite | from 61629 to | from 61064 to | from 6237.7 to
imagery 67133 6608.5 6462.4

Map of the regional component of | from 6297.8 from 6283.1 to | from 6319.8 to
the thermal field to 6601.5 6543.4 6395

Map of the local component of the | from -182.2 to

thermal field 152.8 from-211.2 to 64.8 | from -65 to 69

Map of the thermal field
recalculated in the lower half-space.
Acutat 1500 m

from-17.2 to 16.6

-17.9 to
12.6

from

from-10.5t0 12.6

Map of the thermal field

Radiogeochemical
anomalies field

recalculated in the lower half-space. | from -20.8 to 20.9 from -22.2 to 12.1 from -8.9t0 9.8
A cut at 2500 m
Potassium value (K), % from 0.5 to 1.3 from 0.4 to 1.3 from 0.6 to 1.3

Thorium value (Th), - 104 %

from 1.4 t0 4.0

from 1.4 t0 4.0

from 1.5 t0 4.0

Uranium value (U), -10-4 %

from 1.5t0 3.5

from 1.0 to 3.0

from 1.1 to 3.1

Dose rate gamma radioactivity (DR)

from 16.6 to 38.2

from 13.9 to 36.5

from 16.7 to 37.2

U/K, cu from 1.7 to 4.1 from 1.6 to 3.7 from 1.7 to 3.5
K/Th, cu from 2.1 to 3.3 from 2.4 to 3.3 from 2.5 to 3.3
U/Th, cu from 0.6 to 2.0 from 0.7 to 2.3 from 0.7 to 2.0

Within the Assakeaudan depression, the upper edge of gravity-disturbing masses stands out at
depths of 1000-2000m and is confined to the III reflecting horizon (according to seismic CDP -2D) and
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reflects the transition of unconsolidated and weakly consolidated Lower Cretaceous rocks to Upper
Jurassic sediments.

The upper edge of the causative magnetic masses here drops to a depth of 8-10 km, which
corresponds to the depths of the basement rocks (according to seismic CDP -2Da) and reflects the level of
maximum propagation of basic and ultrabasic rocks in the basement (Abetov et al., 2021).

The spatial location of special Euler points in the gravity field calculated in the Geosoft Oasis
MoptajTM software indicates the presence of rock density heterogeneity up to a depth of 8.0 km. Deeper,
the differences in the depths of the Euler points in terms of density inhomogeneities are significantly
leveled.

Within the Assakeaudan depression according to the airborne gamma-spectrometric survey data
identified 4 anomalous zones with a relatively reduced background of total radioactivity; low
isoconcentrations of potassium; reduced uranium content in relation to the background values (Table 1).
The formation of these zones is associated with the effect of hydrocarbon microseepage along the
regmatic faults network and macrofracture systems. Indirectly that may indicate the presence of gas or oil
fields (Abetov et al., 2021).

Shakhpakhty step. 1t is characterized by relatively large positive anomalies in the thermic fields,
which indicates the predominance of rocks with high values of thermophysical properties (Fig. 3, Table
1).

On the geological section intersecting the Shakhpakhty gas field explored in the Uzbek part of
Ustyurt, there is a powerful relatively negative anomaly to depths of 3000m, complicated in the upper
part by two positive anomalies with maximum depths of 2200-2500m (Fig. 3).

However, it is known from literary sources (Shilin, 1980; Gorny et al., 1993) that large gas field
are marked by relatively negative thermal field anomalies, and positive anomalies in the upper part of the
section, probably, are associated with compaction, providing a good "seal". However, this interpretation
of thermic anomalies requires additional study in the process of complex analysis, including data of high-
precision gravity survey, seismic survey and drilling.

As in the Assakeaudan depression, the Shakhpakhty step the reduced values of the transforms of
the modules of the horizontal gravitational and the geomagnetical fields, the reduced values of the
transforms of the analytical signal, magnetic anisotropy, autotracing of the axes of magnetic field
anomalies are kept apart (Abetov et al., 2021). In sum, these characteristics indicate the continuity along
strike of the rock assemblage.

At the same time, in contrast to the Assakeaudan depression, at the Shakhpakhty step, increased
values of the vertical gradient of gravity anomalies were revealed (Table 1), which indirectly may
indicate an increased vertical variability of rocks.

Other characteristics of geophysical potential fields can be attributed weakly and moderately
intense local positive and negative Bouguer anomalies (recalculated to a height of 2.5 km), increased
values of intensity of negative anomalies [JTa. Intermediate values of transforms of horizontal and
vertical magnetic field gradients, minimal values of TDR transformant of this field are observed here
(Table 1).

The upper edge of the magnetically disturbing masses submerged to a depth of 812 km, whereas
the gravity disturbing objects are buried down to 6.0-7.0 km (Abetov et al., 2022). Apparently, such a
character of their distribution demonstrates the difference in the depths of the basement and intermediate
structural floor.

Consequently, we can say that in the Shakhpakhty step, the upper edges of the gravity- and
magnetically-disturbing masses are distinguished by the maximum depth in the South Ustyurt region.

In turn, this fact is evidence in favor of the high total thickness of the sedimentary cover and the
intermediate structural floor on the Shakhpakhty step, which unambiguously puts it in the category of
prospective for hydrocarbon accumulation discoveries.

On this step according to airborne gamma-spectrometric survey on the ground surface the
maximum number of zones (9 out of 15 in the South and Central Ustyurt regions) with anomalously low
potassium and uranium concentration in relation to the background values was detected, which may
indicate increased prospects for oil and gas content in local structures (Abetov et al., 2021).

Central Ustyurt dislocation system. Everywhere is characterized by increased values of local
gravity anomalies (recalculated in the upper half-space at a height of 2.5 km). Here, intermediate values
of the transforms of the modules of the horizontal and vertical gradients of the Bouguer gravity anomalies
are observed (Table 1).
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The Central Ustyurt dislocation system is characterized by increased values of analytical signal
transforms, magnetic anisotropy, and horizontal magnetic field gradient, as well as maximum values of
vertical gradient transforms and angles of inclination of the magnetic field TDR gradient vector, auto-
trace axes of [JTa anomalies (Abetov et al., 2021).

In the complex, the values of the transforms of the gravity and geomagnetic ficlds may indicate
an increased lateral and vertical heterogeneity of the rocks assemblage forming the Central Ustyurt
dislocation system.

The maximum number of Euler points on the surface of gravity-disturbing bodies is concentrated
at depths of -4000-5000m.

In the Central Ustyurt dislocation system, the depths of gravity- and magnetically-disturbing
masses coincide and their confinement to the basement surface, identified by CDP-2D seismic survey
data.

According to airborne gamma-spectrometric survey in this geostructure two zones with relatively
low background of total radioactivity; low isoconcentrations of potassium and reduced uranium content in
relation to the background values are identified (Abetov et al., 2021).

At the same time, this geostructure is characterized by elevated deformation of sedimentary rock
assemblage that do not contribute to the preservation of hydrocarbon accumulations.

Recommendations for exploration work

The focus of attention in the regional study should be placed on conducting exploration work on
local structures at the Shakhpakhty step, within which there is a deep plunge of the basement, the
presence of thick strata of sedimentary cover and intermediate structural floor, and the increased positive
anomalies of the thermal field were identified.

The obtained results of the integrated interpretation of data on the thermic field and transforms of
the gravity and magnetic fields, airborne gamma-ray spectrometer (radiometric) data, processed and
interpreted by the thorium normalization method indicate in favor of the prospects of oil and gas bearing
of local structures Utezhan, Kozhantai, North Kozhantai, Otynshi with regard to favorable historical-
geological, structural and litho facies factors (tab. 2).

Table 2. Statistics on transform values for anomalous magnetic, gravity, thermal and radiogeochemical field transformants by
local structures over the study region

Potential Structures of Jurassic-Cretaceous deposits revealed by CDP-2D seismic
fields Transforms survey
Utezhan Kozhantai N. Kozhantai Otynshi
Anomalous  magnetic  field | from -5.50 from -5.04 from 21.41 from 8.18
reduced-to-the-pole, nT to 2.21 to 1.93 to 53.67 to 31.04
Analytic signal, nT/m from 0.006 from 0.005 from 0.005 from 0.005
’ to 0.008 to 0.008 to 0.008 t0 0.012
Tilt derivative (TDR) of the | from-1.56 from -1.36 from -0.80 from -1.36
magnetic field anomalies, radian | to -1.23 to -0.94 to -0.05 to -0.24
Geomagnetic | Vertical derivative of the | from -0.004 from -0.003 from -0.003 from -0.004
anomalies anomalous magnetic field, n'T/m | to -0.001 to -0.001 to 0.00001 to 0.001
field Horizontal derivative of the | from 0.000 from 0.001 from 0.005 from 0.003
modulus magnetic field, nT/m to 0.002 to 0.003 to 0.006 to 0.005
Transformation of the magnetic | from 0 to from 0.0005
field anisotropy, cu. i 0.0003 from 0o 0.0001 to 0.001 from 0 to 0.0005
Tracing of axes of magnetic | from-0.57 from -0.68 from -1.92 from -1.77
field anomaly, cu to 0.53 to 0.26 to 0.39 to 0.34
Module of horizontal derivate of | from 0.0002 from 0.0003 from 0.00003 | from 0.0004
Bouguer anomaly, mGl/m to 0.0010 to 0.0008 to 0.0007 to 0.0010
Module of the vertical derivate from ) from ) from ) from -0.0004
. of Bouguer anomaly, mGl/m 0.0004 0.0007 0.0006 to 0.0008
Gravity g ¥ t00.0005 to 0.0001 | t00.0004
anomalies Local gravity anomaly
field (recalculated in the upper half- | from -0.84 from -1.19 from -1.15 from -1.03
space at a height of 2.5 km), | to -0.23 to -0.83 to -0.70 to -0.02
mGl
Anisotropy  transform,  the
accent of maximum gravity | o 01160.12 | from0.1t00.11 | 1O &1 001 100,14
anomaly. Sliding window size 5 0.14
km x 2km, , cu
Thermal field according to | from 6266.32 from 6281.45 from 6333.09 | from 6442.89
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satellite imagery to 6428.80 to 6404.68 to 6509.25 t0 6556.22
Thermal Map of the regional component | from 6311.40 from 6369.59 from 6380.17 | from 6495.36
anomalies of the thermal field to 6357.90 to 6399.50 to 6449.76 to 6524.38
field Map of the local component of | from -26.54 from -76.65 from -38.34 from -49.79
the thermal field to 50.10 to -17.70 to 51.75 to 29.48
Map  of the thermal — field from -3.1 from -5.3 from -3.6 from -7.3
recalculated in the lower half- © 10.6 023 t042 ©3.6
space. A cut at 1500 m ) ) ) )
Map  of the thermal —field from -0.4 from -7.3 from -4.4 from -7.6
recalculated in the lower half- t0 104 {0 -0.6 045 {03.8
space. A cut at 2500 m ) ) ) )
Potassium value (K), % from 0.57 from 0.71 from 0.68 from 0.70
to 1.05 to 1.04 to 1.07 to 1.12
Thorium value (Th), -10-4 % from 1.54 from 1.94 from 1.92 from 1.89
to 3.30 to 3.14 to 3.29 to 3.45
Uranium value (U), -10-4 % from 1.70 from 1.64 from 1.61 from 1.90
Radiogeoche to 2.56 to 2.46 to 2.47 to 2.51
mical Dose rate gamma radioactivity | from 19.27 from 22.90 from 21.30 from 21.89
anomalies (DR) to 31.88 to 31.64 t0 32.15 t0 32.91
field U/K, cu from 1.90 from 2.01 from 2.02 from 1.99
to 3.15 to 2.83 to 3.04 to3.11
K/Th, cu from 2.66 from 2.70 from 2.68 from 2.58
to 3.18 to 3.12 to 3.09 to 3.13
U/Th, cu from 0.88 from 1.04 from 0.93 from 0.88
to 1.78 to 1.63 to 1.62 to 1.67

Note: TF-thermc field; MF-magnetic field

The CDP-3D seismic survey and deep exploratory drilling with obligatory penetration of deposits
of the intermediate structural flower are recommended on these structures.

Conclusion

By applying AFT to the regional component, faults were identified, and by the local component, a
regular confinement in terms of positive thermal field anomalies to local structures in the Jurassic
sediments, previously identified by CDP-2D seismic survey, was explored.

In general, the data obtained from the results of thermic field processing can be used as
exploration criteria for hydrocarbon accumulations in the southern part of the Ustyurt region.

The results of the integrated analysis of thermic, gravity, geomagnetic and radiochemical fields
allowed us to study the behavior and characteristics of tectonic disturbances, to make some judgments
about the depth of occurrence of gravity and magnetic disturbing masses, the degree of geological
heterogeneity of regional geostructures, to trace the character of local structures in the geophysical fields.

In the regional gravity, geomagnetic and thermal fields, the Shakhpakhty step with a relatively
elevated thermal field in some local structures is quite clearly distinguished and has a continuation in the
Uzbek part of this step, where large gas fields Shakhpakhty and Dzhel have been explored in the Jurassic
sediments.

The Shakhpakhty step is bounded by deep faults, identified by the gradients of the anomalies of
the regional geophysical fields. Three major regional faults are traced in the northwestern direction. On
the southeastern flank of these faults, the Shakhpakhty and Dzhel gas fields are explored. On the western
flank, the local structures Otynshi, Kozhantai, North Kozhantai, Utezhan and others, which are close in
geological structure, are isolated.

In the presence of a good rock seal in the upper part of the geological section, these local
structures can be considered as prospective with respect to the localization of hydrocarbon accumulations.
All of the aforementioned criteria give reason to recommend local structures within the Shakhpakhty step
for priority study.

The Assakeaudan depression is characterized by thick sedimentary rock assemblages, which
mostly form the oil-source suites. Faults that disrupt the integrity of the geological formations of this
depression are considered as conduits for migration of hydrocarbons, deep fluids, heat and mass transfer.

This statement is confirmed by airborne gamma-ray spectrometer (radiometric) data, processed
and interpreted by the method of thorium normalization. A total of 15 anomalous zones were identified in
the study region, 9 of which are located in the Shakhpakhty step, 2 — in the Central Ustyurt system of
dislocations and 4 — in the Assakeaudan depression.
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The selected anomalous zones have low values of isoconcentrations of potassium and reduced
uranium concentration in relation to the background values and are considered as indicative criteria for
the possible presence of hydrocarbon accumulations.

An attempt to relate the depth and nature of the spread of the magnetoactive layer with areas
prospective for the detection of hydrocarbon (HC) accumulations was made, using the following
transforms of this field: analytical signal magnetic anisotropy, autotracing axes of magnetic field
anomalies, increased values of negative anomaly [1Ta, horizontal and vertical magnetic field gradients,
the minimum values of the TDR.

The obtained results of the integrated interpretation of gravity and magnetic field transforms,
airborne gamma-ray spectrometer (radiometric) data, processed and interpreted by the thorium
normalization method, unambiguously indicate the prospects of oil and gas bearing structures of local
structures Utezhan, Kojantai, North Kojantai, Otynshi with regard to favorable historical-geological,
structural and lithofacies factors.

In a complex the above-mentioned advanced geophysical methods will serve as a reliable basis
for updating and detailing of geological and structural-tectonic models of the study region with attraction
of existing information on spatial location of already known fields and oil and gas shows, which can be
used as a basis for design of geological exploration for prospecting and exploration of new hydrocarbon
accumulations.
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