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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 Pecnyonukacer ¥immuolx 2oiivim akademusicol « KP YA Xabapnapwr. ['eonocus
JHCOHE MEXHUKANBIK RbLILIMOAD CepusiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinoa Clarivate Analytics komnanusicol JHcypHAIObL
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmeoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEPUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03exmi dcoue
6e0endi eeonocus JHcoHe MEXHUKATBIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonocuu u
MeXHUYecKux Hayk» Ovlin npunsm 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvheuuie2o npuHAmMus
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednrazaem xawecmeo u 2nyOumHy
KoHmenma Oisi  uccieoogameinell, demopos, uzoameneti u yuypedcoenuil. Brnouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCmb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
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http://www.geolog-technical.kz/index.php/en/

© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.
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Editorial chief

ZHURINOYV 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

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
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

PANFILOV 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’

'Kazakh National Research Technical University named after K.I. Satpayev,
Almaty, Kazakhstan;
*University of Brasilia, Brasilia, Brazil.
E-mail: abetov.auez@mail .ru

GRAVITY FIELD TRANSFORMS AT THE EXPLORATION FOR
HYDROCARBON FIELD IN THE SOUTHERN PART OF THE
USTYURT REGION

Abstract. The article discusses the results of the interpretation of gravity
survey data in the southern part of the Ustyurt region in order to identify
zones and areas heterogeneous in terms of the density properties of rocks. An
attempt was made to relate the nature of the distribution anomalous gravity
field with areas potentially productive for the discovery of hydrocarbon (HC)
accumulations.

To this end, the following transforms were calculated: modules of vertical
and horizontal potentially productive of Bouguer anomaly, local gravity
anomaly (recalculated in the upper half-space at a height of 2.5 km), anisotropy
transform, the accent of maximum gravity anomaly and Euler points.

The distribution of Euler points clearly demonstrates different depths of
bedding of gravitational-disturbing boundaries in the crust of the Central Ustyurt
dislocation system, the Shakhtakhty step and the Assakeaudan depression.

The depths of the latter are observed to coincide with the reflecting
boundaries according to common depth point (CDP)-2D seismic data (surfaces
of pre-Jurassic rock complexes, basement, and boundaries in the sedimentary
cover). A high total thickness of the sedimentary cover and pre-Jurassic rock
complexes of the Shakhpakhty step has been established. This statement
is confirmed by the airborne gamma-ray spectrometer (radiometric) data,
processed and interpreted by the thorium normalization method, as well as the
results of interpretation and modeling of the aeromagnetic survey data.
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The results of the integrated interpretation of gravity and magnetic
field transforms, airborne gamma spectrometry and seismic CDP-2D data
unambiguously indicate the prospects of oil-and-gas bearing of the local
structures at the Shakhpakhty step with due regard for favorable historical-
geological, structural and lithofacies factors.

Key words: gravity survey, Bouguer anomaly, transforms, density model.

A.E. A6eto", I11.b. Ecupkenona', Jl:k.5. Kypro Ma (Julia B. Curto)?

'K.M. Cornaes arbinaarsl Kazak yJITTBIK TEXHUKAIBIK 3€PTTEY YHUBEPCUTETI,
Anmarnel, Kazakcras;
’bpasunua ynusepcureTi, bpaszunua, bpasunus
E-mail: abetov. auez@mail. ru

YCTIPT OHIPIHIH OHTYCTIK BOJIIT'THAEI'TI KOMIPCYTEI'L
KEH OPBIHIAPBIH I3AEY KE3IHAEI'I TPABUTAIUAJIBIK
OPICTIH TPAHC®OPMAHTTAPDBI

AnHoTamusi: Makaiana Tay JKBIHBICTAPBIHBIH THIFBI3NBIK KacHETTEpi
OolibIHIIA OIPTEKTI emMec ailMakTap MEH ajlaHJap/bl aHbIKTay MaKCaTbIHJa
YcTipT eHipiHIH OHTYCTIK Oeuiri OoiblHINA TpaBUOapiiay 3epTTey >KYMBIC-
TapbIHBIH HOTIDKENEpl KapacThIpbUIFaH. [ paBUTALUSIIBIK ©pic aHOMausa-
PBIHBIH Tapajly cunarthl MeH Taburarbid kemipcyTekTepAiH (KC) sxuHakTamybH
aHBIKTayFa MEePCIEKTUBAJIBI ayJaHapMeH OaliTaHBICTBIPYFa OPEKET KacaJIbl.

Ochl MakcatTa byre rpaBUTAIUSIIBIK aHOMATUSIAPBIHBIH Kelleci TpaHC-
(dbopMaHTTapbl €cenTeni: TIK XOHE KOJJICHEH TpagueHTTep MOAYIbAEpI,
JKEPTUTIKTI TPaBUTANMSIIBIK aHOMAJMsUIap (GKOFapFhl JKapThUIall KEHICTIKKE
2,5 KM OMIKTIKKE KalTa €CeNTeNTeH), aHU30TPOITH TPAaHC(HOPMAHT, aybIPIBIK
KYII1 aHOMaJIHMSUIAPbIHBIH MAKCUMYM/Iaphl KoHE DilnlepAiH HYKTenepi.

Diinep HYKTEJNEpiHIH Tapaiaybl 9p TYpJl TepeHIIri OoMbIHIIA YII TEKTO-
HUKAJIBIK AeMeHT — OpTalblk Y CTIPT ITUCITOKANUSIBIK kyheci, [llaxmaxTer
CaThICHl JKOHE AccakeayJqaH oOWmarbl okKmaymanabl. CelcMHKaNbIK Oapiay
JepeKTepi OOMBIHIIA COHFBUIAPABIH KaTy TEPEHIITIHIH JKaJllbl TEepeHIIK
Hykre (MOI'T) -2]] onici (>KbIHBICTAp/IbIH FOpaFa JeHiHT1 KelIeHAepiHiH OeTi,
IIOT1H/II THICTAFBI ipreTac MeH Iekapa) OoibIHIIA colfkec Kemyi OalKamabl.

[[TaxmaxTa caThICBIHAAFBI IIOTIHAI XaMbUIFbLIap MeH [Opa noyipine
JEWIHT1 Tay XBIHBICTAPBIHBIH YJKEH JKUBIHTBIK KyaThl OCNTiIeHIl, OYJI OCHI
ayMaKTbl TEPCHEKTHUBAJIbl caHaTKa miblFapaabl. JKacanraH KOPBITBHIH/BI
TOPHUIII KaJbIlIKa KENTIPy ofici OOWBIHINA OHJEITEH >XOHE TYCIHIIPUITEH
aIpPOTraMMacCIIeKTPOMETPHUSL  JEPEKTepIMEH, COHAal-aK MAarHUT OpICIHIH
JePEKTEPIH TYCIHIPY KOHE TaJlJIay HOTHKEIEPIMEH pacTanaisbl.
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I'paBUTALMANIBIK KOHE MArHUTTIK ©pICTEpIiH TpaHCPOPMAHTTAPBIH,
paauometpus xoHe MOI'T-2J1 celicMukanblk Oapnay AepekTepiH KelleH]i
TYCIHIIPY HOTHXKENEepl KOJAbl TapUXU-TEOJOTUSIIBIK, KYPBUIBIMIBIK JKOHE
muTodanuanablk (akropiaapisl eckepe oThlpein, IllaxmaxTa caTbICBIHBIH
MYHaii-ra3 oKIayJaHyblHa IEPCIICKTUBAJIB €KCHIH alKbIH OeNTiIeimi.

Tyitin ce3xep: rpasBubapmay, byre aHomanuscel, TpaHchopmaHTTap,
TBIFBI3IBIK MOJIEJI.

A.E. Adeto", I11.b. Ecupkenona', Jl:k.5. Kypro Ma (Julia B. Curto)?

'Kazaxckuil HallMOHAIBHBIN UCCIIEA0BATEIbCKUI TEXHUYCCKUI YHUBEPCUTET
um. K.M. CarmaeBa, Ainmarsl, Kazaxcrawn;
*YuuBepcutet bpaswina, bpasunua, bpasunus
E-mail: abetov. auez@mail. ru

TPAHC®OPMAHTBI 'PABUTAIIMOHHOTI'O 1TOJIs1 ITPH ITIOUCKE
MECTOPOXIEHHUH YIVIEBOJOPOAOB B IO’JKHOU YACTHU
YCTIOPTCKOI'O PETHOHA

AHHoOTauus: B cratbe paccMOTpeHBbI pe3yabTaThl HHTEPIIPETALMN JAHHBIX
IpaBUPA3BEIKH 0 F0KHOW YacTU YCTIOPTCKOIO PErMOHA C LENbIO BBISBICHUU
30H M IUIOLIA/E, HEOJHOPOAHBIX IO IUIOTHOCTHBIM CBOMCTBAM TOPHBIX
nopoa. Peann3oBana noneITKa yBsi3aTh XapaKTep paclpoCTPaHEHUsI aHOMAJIUN
I'PAaBUTALMOHHOIO MOJS C IUIOMIAJSMHU, NEPCIEKTUBHBIMU Ha OOHapy>KeHUe
CKOTLIeHUH yrieBonopoaos (YB).

B stux mensx ObulM paccYUTaHbl CIEAYIONIHE TpaHCHOPMAHTHI TPaBU-
TAallMOHHBIX aHOMajaui byre: MOAyau BEPTUKAIBHOTO U TOPU30HTAIBHOIO
IPaJEeHTOB, JIOKAJbHbIE TPaBUTALIMOHHBIE AaHOMAJUU (IIEpECYUTAHHBIC B
BEpXHEE OJYIPOCTPAHCTBO HABBICOTY 2,5 KM), aHU30TpONHAasi TpaHC(HOpPMaHTa,
aKIIEHT MAKCUMYMOB aHOMAJIMI CUJIBI TSYKECTU U TOYKH Diepa.

Pacnpenenenune touek Oiinepa co BCe OUEBUAHOCTHIO JAEMOHCTPUPYET
pa3IMyYHyIo MTyOMHY 3ajieraHus TPaBUBO3MYIIAIONINX TPAHMI] B 36MHON KOpe
[MenTpanbHO- YCTIOPTCKON 30HBI MOAHATHM, [IIaXImaXTUHCKONW TEKTOHUYECKOU
CTyIIEHH, AccaKeay1aHCKOTo Mporuoa.

Habnronarorces coBnajeHre yOUH 3ajleraHus HOCIEAHUX C OTPaXKaroUMHU
IpaHHIIAMHU TI0 JAHHBIM CEHCMOpPa3BeIKH METOjA OOIeld TIyOMHHOW TOYKH
(MOI'T) -2]] (moBepXHOCTH IOIOPCKHUX KOMIUIEKCOB IOpoI, (yHIaMEHTa
W TpaHHUI] B OCAJ0YHOM 4YexJie). YcTaHOBiIeHAa Oonbllas CyMMapHas
MOIIIHOCTh OTJIOKEHHH 0CaJ04YHOro 4exsia U JAOIOPCKUX KOMILJIEKCOB MOPOJ
Ha [llaxmaxTMHCKOW CTymeHH, 4TO OJIHO3HAYHO BBIJBUraeT €€ B paspsij
MePCIIEKTUBHBIX Ha OOHAPYKEHUHU CKOTIeHH Y B.
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CnenanHoe yTBEpKJAEHUE MOATBEPKAACTCS JaHHBIMH a’poraMmaciek-
TpOMETpUH, OOpPaOOTAaHHBIMH ¥ TPOUHTEPIPETHPOBAHHBIMU IO METOIY
HOpMaJu3alud TOPHs, a TaKXKe pe3ylabTaTbl MUHTEPHPETAUU U MOICITUPO-
BaHUsSl JAHHBIX a’pOMArHUTOpPa3BeAKU. Pe3ynbTaThl KOMIUJIEKCHOM HWHTEp-
MpeTauuu TpaHC(HOPMAHT TPaBUTALMOHHOIO U MAarHUTHOTO IOJIEH, JaHHBIX
asporaMmacnekTpoMeTpun U ceiicMopaspeaku MOI'T-2]]  ogHO3HAYHO
CBUJIETETLCTBYIOT O TEPCHEKTUBAX HE(TETa30HOCTU JOKATBHBIX CTPYKTYp
[laxnaXTUHCKOW CTYMEHU C YY4eTOM ONaromnpHusiTHBIX HCTOPUKO-TEOIOTHYEC-
KOTO, CTPYKTYPHOTO U TUTO(anuanbHOro GakTopos.

KioueBble c10Ba: rpaBupasBeka, aHOMAIUU CHIIBI TSDKECTH B PEIyKIIHMHU
byre, TpancopMaHTBI, INIOTHOCTHAS MOJICITb.

Introduction. Gravimetric study and density characterization. In the
southeastern part of the Mangyshlak - South Ustyurt trough system, gravity
survey works have been carried out since 1954. Their main purpose was the
general study of the regional and local components of gravity anomalies.

Density characteristics of rocks within the South Ustyurt (Daukeev, 2002)
were studied by core drilling. Rock density (8) of the Assakeudan depression
sedimentary complex differs from that of the same-age formations of the
Central Ustyurt uplift, which, apparently, is associated with their different
hypsometric position.

According to the results of the studies, the density distribution with depth
shows that the gravity minima and maxima, as well as the areas of distribution
of rocks with reduced density characteristics are a reflection of the deep-lying
structures confined to the Paleozoic basement.

The average density (dcf) of the Cenozoic sediments in the Assakeudan
depression is 2.05 g/cm?. For Mesozoic rocks dcr = 2.44 g/cm?, with the lowest
values (2.37 g/cm?) characterized by the Upper Cretaceous sediments, the
highest (up to 2.74 g/cm?) - Middle and Upper Jurassic.

In the Central Ustyurt dislocation system, the density of Mesozoic rocks is
much lower and varies from 2.23 g/cm? (Upper Cretaceous sediments) to 2.46
g/cm’® (Middle Jurassic).

In general, the rock density of the sedimentary cover of tectonic elements
increases with depth and levels off at 2.60 g/cm® for consolidated formations
due to compaction (closure of the pore space) at greater depths.

At depths greater than 5-6 km, the surface of the basement loses the
properties of the gravitationally active boundary.

Hardware support. Methods of processing and interpretation of
gravity survey data. In 2019, GEOKEN LLP carried out comprehensive
geophysical surveys to identify oil and gas prospective areas and areas in the
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Central Ustyurt dislocation system and in the southeastern part of the South
Mangyshlak-Ustyurt trough system.

Automated CG-5 AutoGrav Scintrex gravimeters (Canada) were used to
make gravimetric observations. In order to bring the gravimetric survey to
the level of the State Gravimetric Network (GSN), a reference gravimetric
network was created on the study area.

Linear gravity surveys were performed in the direction of the profiles from
south to north with a length of 100 km, the distance between the profiles in the
Central Ustyurt dislocation system of 2 km, in the Assakeaudan depression and
in the Shakhpakhty step from 500 meters to 1 km.

Each observation at an ordinary point consisted of at least 2 cycles of 20
seconds each. Atdiscrepancies of more than 0.02 mGal additional measurements
were carried out until a group of at least 3 readings with discrepancies
between them not more than 0.05 mGal was obtained. The duration of flights
is determined by linearity of zero-point gravimeters and, as a rule, did not
exceed 10 hours.

For geodetic referencing we used dual frequency satellite positioning systems
Differential Global Positioning System (DGPS) Trimble R7 (GPS+GLONASS,
L1/L2), equipped to work in Static, Post Processing Kinematic and Real Time
Kinematic (RTK) modes. The gravimetric survey points were aligned in
contemporaneous with the gravity survey using the DGPS satellite positioning
system. The system consisted of dual-frequency receivers operating in RTK.

The series gravimetric survey was performed by independent complex
(gravity survey, topography) control measurements. The control measurements
were evenly distributed over the area. A total of 4% of the total volume was
monitored. The methodology of observations in special control trips was the
same as in ordinary trips. At the final stage of the survey, profile anomalies and
high anomalies with weak correlation were monitored.

The mean square error of a single gravimetric observation and determination
ofanomalies in the Bouguer reduction was + 0.04 mGal, the error in determining
the position of gravimetric points in the plan + 1.2 m and in height + 0.08 m.

Processing of the ground gravity survey data (Ming-hua Zhang, 2018;
Leonidovich, 2006) included the following: compilation of schemes and
catalogs of the reference network, compilation of a catalog of ordinary gravity
points, evaluation of the level and quality of previously performed surveys,
bringing gravity anomalies from previously performed surveys to a unified
level, construction of the gravity anomaly map in Bouguer Reduction with
intermediate layer density: real equal to 2.30 g/cm? of scale 1:100000 with 0.5
mG@Gal section. Processing and interpretation was performed using the Gravity
and Terrain Correction module of the Geosoft Oasis Montaj software package.
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For the most informative and objective characterization of the gravity
field of the site, we calculated its various transforms: tracing of axes of the
Bouguer anomaly and horizontal gradient, anisotropic transforms - the accent
of maximum gravity anomalies and gradient of gravity anomalies, etc.

Results of the calculation of the gravity field transforms. The initial
gravity field reflects the total gravitational influence of both geological
structures of the upper tiers and deep structures of the Earth’s crust and upper
mantle.

The gravity field of the research region (Blakely, 1996) is alternating and
is characterized by successive changes in Aga values from +24 mGal in the
Central Ustyurt dislocation system (Akmechet structure) to -32 mGal in the
Assakeaudan depression (Birinzhik structure).

Gravity anomalies in the Central Ustyurt dislocation system are characterized
by a linear character and northwestern orientation.

In the Shakhpakhty step, especially in its southern part, anomalies Aga are
characterized by a complex pattern, combining the presence of linear-drawn,
polygonal and festoon-cut forms, also north-west trending.

In the northern part of the Assakeudan depression, no clearly pronounced
zoning in the distribution of gravity field anomalies is observed.

Modulus of horizontal derivative of Bouguer gravity anomaly.

The bands of increased horizontal gradient (Castro, 2018) of the field (Fig.
1) are caused by faults with a gradient of 0.001 mGal/m, limiting the system of
rises from the north to the south.

In general, the study region is characterized by heterogeneous distribution
of this parameter. For example, in the central and southern regions of the
Shakhpakhty step (Samtyr and Kozhantai structures), lower values of the
horizontal gradient of the D ga anomalies (less than 0.0005 mGal/m) are noted.

In other areas, including on the oil-and-gas prospective structures (according
to airborne gamma-ray spectrometer (radiometric) data) Utezhan, Otynshi,
North Kozhantai values of horizontal gradient increase up to 0.001 mGl/m.

Maximum values of this parameter are recorded in the Central Ustyurt
dislocation system (Akmechet structure), where they acquire values up to
0.003 mGl/m and more (Fig.1).
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Fig. 1. Module of horizontal derivate of Fig. 2. Module of the vertical
Bouguer anomaly derivate of Bouguer anomaly

The dashed black lines indicate major faults along V reflecting horizon.
Dashed pink lines indicate major tectonic breaks highlighted on a set of
completed research (gravity exploration, magnetic prospecting, thermal fields
and terrain). Dashed blue line of the regional negative gravity system of the
anomaly, corresponding to the Assakeaudan depression.

Modulus of the vertical derivative of Bouguer gravity anomaly.

According to the values of the vertical gradient modulus (Bychkov, 2010;
Lyandres, 2009) of the gravity anomaly, several regions are distinguished. First
of all, the northern part of the Central Ustyurt dislocation system (Akmechet
structure) characterized by the maximum vertical gradient (up to 0.005 mGl/m)
of Bouguer anomalies attracts attention.

In the southern part of this dislocation system (the Khoskuduk structure)
and in the south of the Shakhpakhty step (the Samtyr and Tabyn structures),
intermediate values (0.002 - 0.0025 mGl/m) of this gradient of D
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Fig. 3. Local gravity anomaly Fig. 4. Anisotropy transform, the
(recalculated in the upper half-space | accent of maximum gravity anomaly.
at a height of 2.5 km) Sliding window size 5 km x 2km

The dashed black lines indicate major faults along V reflecting horizon.
Dashed pink lines indicate major tectonic breaks highlighted on a set of
completed research (gravity exploration, magnetic prospecting, thermal fields
and terrain). Dashed blue line of the regional negative gravity system of the
anomaly, corresponding to the Assakeaudan depression.

In the remaining areas of the Shakhpakhty step and on the northern side of
the Assakeaudan depression, there is a mosaic placement of weakly intense
(0-1 mGal) and moderately intense (-1 to -3 mGal) local negative Bouguer
anomaly (Fig.3).

The transform tracing of axes (Petrov, 2003) of the Bouguer anomaly did
not show significant differentiation of the study region and for this reason we
consider as uninformative.

On the basis of the anisotropic tranformation result (Matusevich, 2006), we
interpreted the higher values along the Tabyn, Samtyr and Akmechet structures
(Fig.4) as zones with significantly variation of rock density.

Euler points.

The distribution of Euler points in the vertical section it well illustrates the
placement of gravitationally disturbing bodies by depth.

Calculated in the Geosoft Oasis Montaj software using the algorithm of
three-dimensional deconvolution (Inoubli, 2015), the major special Euler
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points, are concentrated near the edges of the anomalies, correspond to the
position and depth of anomaly-forming or gravitationally disturbing bodies
(Abetov, 2017).

By this transform, as well as by integration with other transforms as module
of the vertical and horizontal derivate, local gravity anomaly and anisotropy
transforms of the gravity field anomalies, large (regional) structural elements
are reliably distinguished. Calculations on theoretical examples show that
even if the Euler points do not form dense clusters near the anomaly-forming
sources, at least along the lateral edges of the anomalies the density of solutions
can be relevant.

The schemes of location of special Euler points (Fig. 5), the table of location
of special Euler points in the depth range of 0.6 to 8.0 km and the graph of
distribution of these points in the gravity field (Fig. 6) convincingly testify to
the density heterogeneity of rocks in the study region and their different depth
of occurrence, which is emphasized by previously considered transformans of
the gravity field.

The strike of gravity-disturbing objects in the study region is sharply
differentiated by area. For example, in the 2-8 km depth interval in the
northern part of the Shakhpakhty step, Euler points are grouped into bands of
northeastern strike.

In the southern part of the Shakhpakhty tectonic step and in the Assakeaudan
depression, these points form a cloud that trends northwestern to northern.

.
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Fig. 5. Scheme of position of Euler’s points at depths
up to 8.0 km (interval 0.5 km)
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The dashed black lines indicate major faults along V reflecting horizon. Dashed
pink lines indicate major tectonic break highlighted on a set of completed research
(gravity exploration, magnetic prospecting, thermal fields and terrain). Dashed
blue line of the regional negative gravity system of the anomaly, corresponding
to the Assakeaudan depression.

In the Central Ustyurt dislocation system, special Euler points are
concentrated in bands of predominantly northwestern strike.

The maximum number of Euler points on the surface of gravity-disturbing
bodies is concentrated in the Assakeudan depression at depths of 1000-2000
m, in the Central Ustyurt dislocation system of 4000-5000 m and in the
Shakhpakhty step of 6000-7000 m (Table 1).

Table 1. Locations of Euler points in the depth interval of 600-8000
meters

600- | 1000- | 2000- | 3000- | 4000- | 5000- | 6000- | 7000-
1000 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000
Central Ustyurt dislocation

0 41 156 415 1759 | 804 | 249 | 231
system

Shakhpakhty step 0 41 252 455 507 584 | 611 | 278
Assakeaudan depression 196 1940 | 1391 | 1006 687 676 290 5

Areas

Figure 6 demonstrates a similar picture, in general, showing that up to
7000-8000 m depths large differences in the depths of occurrence of gravity-
disturbing bodies persist, while deeper these differences are considerably
leveled. It can be assumed that this is due to the general transition from the
formations of the sedimentary cover and intermediate structural step to the
basement rocks.

Inrelation to the correlation between the depths of occurrence of gravitational
and magnetically disturbing masses, it is possible to note that the accumulations
of magnetically disturbing bodies in the Central Ustyurt dislocation system are
observed in the depth intervals of 4000-6000 m. It is important to note that the

depths of the occurrence of gravitationally and magnetically disturbing bodies
coincide.

26



ISSN 2224-5278 3.2022

Number of points

600-1000 1000-2000 2000-3000 1000-4000 A000-5000 S000-6000 G000-7000 T000-8000 B000-5000 S000-10000 10000-12000
Depth, m
=t Shakhpakhty step e Az sakeaisdan depression —a— Cantral Ustyurt dislocation system

Fig. 6. Graph of the distribution of Euler points in the gravity field at depths
from 600 meters to 12000 meters

At the same time, in the Central Ustyurt dislocation system, the presence
of deeper Euler solution (10-12 km) with a maximum number of special Euler
points was recorded, which indirectly indicates the northward dipping of the
Karabaur swell under the North Ustyurt massive, i.e. the “twin” crustal effect.

However, this assumption needs further serious verification with the
construction of 3D geological and geophysical models.

According to CDP-2D seismic data (Ibragimov A.A., Almaty, 2020), the
depth of the basement surface in the Central Ustyurt dislocation system varies
widely, varying between 4-8 km. The structures distinguished on this surface
have linear shapes, extend in the northwestern direction, and are characterized
by a general dip in the southern direction. In the area of the Akmechet structure,
the basement surface deepens to 9 km.

Consequently, we can indicate that the distribution of Euler points with
depth fits into the variations in the depths of basement occurrence revealed by
CDP-2D seismic data.

In the Assakeudan depression, a serious discrepancy in the depths of
occurrence of gravity-disturbing masses and magnetically disturbed objects is
revealed.

The upper edge of the gravitational masses lies at depths of 1000-2000
m and, apparently, reflects the transition of unconsolidated and weakly
consolidated Lower Cretaceous rocks to Upper Jurassic sediments. A similar
phenomenon has been detected in some areas of the North Ustyurt depression
(Abetov, 2017).

The upper edge of the magnetically disturbing masses descends to depths
of 8-10 km and reflects the level of maximum distribution of rocks of the basic
and ultrabasic composition in the basement rocks.

According to the CDP-2D seismic survey (Ibragimov A.A., Almaty, 2020),
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the surface of the basement of the northern side of the Assakeaudan depression
is deepening in the southern direction from 7 km to 10 km (in the area of the
Birinzhik structure). On the surface of Upper Jurassic deposits (III reflecting
horizon), on the contrary, there is a trend of its uplift in the southwestern
direction from 2.6-2.8 km near the Kazgurly structure to 1.7-2.0 km near the
Birinzhik and Birinzhik North structures.

Thus, it becomes evident that the upper edge of the gravitationally disturbing
masses, in general, correlates with the surface of the Upper Jurassic deposits,
whereas the upper edge of the magnetically disturbing masses is isolated in the
depth interval of the basement surface.

In the Shakhpakhty step, the upper edge of the magnetically disturbing
masses sinks to a depth of 8-12 km, whereas the magnetic and density
disturbing objects are buried to 6-7 km. Such a character of their distribution
demonstrates the difference in the depths of occurrence of the basement and
intermediate structural levels.

This is partly confirmed by CDP-2D seismic data (Ibragimov A.A., Almaty,
2020), according to which the depth of surface dip of Upper Paleozoic
carbonate-terrigenous deposits changes in a wide range from 3.75 km on the
Tabyn structure, 4.5 km on the Samtyr and Utezhan structures and to over 5.5
km on the Kojantai and Otynsha structures.

The structures along this surface do not lend themselves to any geographical
zoning classification; they have polygonal forms and mosaic character, as well
as a general character of dipping in a southeasterly direction. The exception
is the Tabyn structure with a northwestern orientation and brachyanticlinal
forms.

It is difficult to discuss about the dipping depth of the basement surface at
the Shakhpakhty step because it does not exhibit good acoustic stiffness.

Consequently, we can say that in the Shakhpakhty step, the upper edges of
the gravity and causative magnetic body are distinguished by their maximum
depths. In the Assakeudan depression, these characteristics enjoy a large
scatter and in the Central Ustyurt dislocation system, they are isolated by small
fluctuations.

Tabyn Kozhantai, Kozhantai S., Utezhan and Kyzgyrly structures, which
are recommended for further detailed study by CDP seismic survey and
deep drilling, can be considered as promising zones for hydrocarbons by
interpretation of the anomalous magnetic field (Abetov, 2021 b) and by
parameters of potassium and uranium contents (Abetov, 2021 a) and gravity
data interpretation results.

Conclusion. The main conclusions on the analysis of the transformation of
the gravitational field of the region of research are as follows:
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The Shakhpakhty tectonic step of the Assakeudan depression and the Central
Ustyurt dislocation system are sharply differentiated by the distribution of
gravity field transformants.

Assakeaudan depression stands out by the minimum values of transform of
horizontal and vertical derivative of Bouguer gravity anomalies, local negative
gravity anomalies (recalculated in the upper half-space at a height of 2.5 km).

The Central Ustyurt dislocation system is everywhere characterized by
increased values of local gravity anomalies (recalculated in the upper half-
space at a height of 2.5 km). Intermediate values of the transformants of the
moduli of horizontal and vertical gradients of the Bouguer gravity anomalies
are observed here.

Shakhpakhty tectonic step is distinguished by reduced values of the
transformant module of the horizontal gradient of the Bouguer anomalies,
increased values of the vertical gradient, weakly and moderately intense local
positive and negative Bouguer anomalies (recalculated at a height of 2.5 km).
The Shakhpakhty step, the upper edges of the gravity and causative magnetic
body distinguished by the maximum depth.

In turn, this circumstance is evidence in favor of the high total thickness of
the sedimentary cover and the intermediate structural stage at the Shakhpakhty
step, which unambiguously puts this element in the category of promising
hydrocarbon accumulation discoveries.

This statement is confirmed by the airborne gamma-ray spectrometry data,
processed and interpreted by the thorium normalization method.

Based on the fact that the content of potassium and uranium over the oil
and gas deposits has characteristically low values (Julia B. Curto, 2012) in
relation to the background values in the region of research, a total of 15 zones
were identified (Abetov, 2021 a), with a relatively reduced background of total
radioactivity; low isoconcentrations of potassium; reduced uranium content.
Most of these 15 zones are isolated in the area of the Shakhpakhty step.

In addition, the results of interpretation and modeling of aeromagnetic
survey data in the region of studies in the Oasis Montaj software (Julia B.
Curto, 2015) performed in order to identify zones and areas of heterogeneous
magnetic properties of rocks, testify to the increased prospects of oil-and-gas
content of Shakhpakhty step

The obtained results of the complex 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 Utezhan, Kojantai, North
Kojantai, Otynshy with regard to favorable historical-geological, structural
and lithofacial factors.
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