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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 Pecnybnukacer ¥immuolx 2oiivim akademuscol « KP YA Xabapnapwr. ['eonocus
JICOHE MEXHUKANBIK RbLILIMOAD CepUsiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIOb
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapel. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEpUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Koamoacmulx ywin ey 03eKmi dcone
6e0endi eeonocus JHcoHe MEXHUKATIBIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an10blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonocuu u
MeXHUYecKux Hayk» Ovlin npunsm 015 unoexkcuposanusi 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvheuuie2o npuHAmMu
acypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u
the Arts & Humanities Citation Index. Web of Science npednacaem xauecmeo u enyoumy
KOHmeHma O ucciedogamenell, asmopos, uzoameneii u yupedxcoeHull. Brmouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiHceHHOCHb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.
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3EJBTMAH Peiimap, Ph.D, Taburu Tapux mypaxaibiasig XKep Typais! FeutbiMaap OemiMinge
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I'naBnbIii perakTop

KYPHUHOB Mypar ’KypuHoBHY, TOKTOpP XUMUYECKHUX HayK, mpodeccop, akagemuxk HAH PK,
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ATI'ABEKOB Baaaumup EHokoBHM4, 10KTOp XuMHYecKuX Hayk, akagemuk HAH benapycu,
MOYETHBIN qupeKkTop MHCTHTYTa XMMUHU HOBBIX MaTepuaioB (Munck, benapycs) H =13
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OIL AND GAS POSSIBILITY OF THE CENTRAL GRABEN OF THE
BUKHARA-KHIVA PALEORIFTS AND ITS PERSPECTIVES

Khayitov Odiljon Gafurovich — Doctor of geological-mineralogical sciences, academician of the
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Abstract: The article presents the results of studies on the detail, internal
structure and oil and gas generating potential of the weakly dislocated part of the
central graben of the Bukhara-Khiva paleorift will provide with the opportunity
to more accurately predict the prospects for systematic geological exploration at
complex sites.

As aresult, it has been established that within the central graben of the Bukhara-
Khiva paleorift there is a sufficient reserve of oil and gas promising local antiforms
for large-scale exploration for oil and gas along the “Paleozoic” rift direction. It was
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revealed that a relatively high degree of geological and geophysical knowledge of
individual objects cannot be a criterion for their prospects. According to the degree
of their deployment, it is possible to distinguish the northwestern and southeastern
plays for the systemic organization of work.

The degree of difference in their structural plans can be displayed using a
montage of sequences of quasi-three-dimensional seismic-geological models
of local antiforms, proportionally located in the space of the central graben. The
conducted studies allowed us to conclude that within the central graben of the
Bukhara-Khiva paleorift there is a sufficient reserve of oil and gas promising local
antiforms for large-scale geological exploration for oil and gas along the “Paleozoic”
rift direction. A relatively high degree of geological and geophysical knowledge
of individual objects cannot serve as a criterion for their prospects. Based on the
degree of their deployment, the northwestern and southeastern areas were allocated
there for the systematic organization of work.

Keywords: graben, oil and gas content, paleorift, local objects, structure, local
antiforms, geological and geophysical knowledge, geological model.
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Annoranusa. Makanana byxapa-XuBa maneopuTiHiH OpTaNbIK TpabeHiHIH
QJICi3 OpHaNlacKaH OOJITIHIH erXeW-TerKeuiH, ITKi KYPBUIBIMBIH JKOHE MYHaii-
ra3/bUIBIFBIH 3€PTTEY HOTIDKENepi KenTipiireH, OyJl Kypnaeni oObeKTinepieri
YKYHEI1 TeOIOTHSITBIK 3ePTTEYIiH TePCIIEKTHBATIAPBIH AJTi peK 00IhKayFa MyMKIHIIK
Oeperi.

Hormwxkecinne byxapa-XuBa mnaneopuTiHiH opTajiblk TpaOeHiHAe MyHai
MEH Ta3/IbIH JKETKITIKTI KOPbI, «Maneo30i» pudT OarbIThl OOWBIHIIA MYHAl MEH
ra3/ibl ayKbIMJIBI 13/IECTIpy YIIiH TEepCreKTHBAIbI KepriTikTi antudopmarap o6ap
eKeH/IIT1 aHBIKTAIBI. JKeke 00BEeKTIIep/Ii Te0IOTUSIIBIK-Te0(hU3NKATIBIK 3€PTTEY/IIH
CaBICTBIPMAJIBI TYPJIE JKOFAaphl OpPEkeci ONapiblH MEepPCIEeKTHBAIBIK OJIIIeMi
Oona anmMaWTBIHABIFEl aHBIKTANAbl. OapAblH OpHajacy JopekeciHe ColKec
KYWenl eHOeKTI YHBIMIACTBIPYIBIH CONTYCTIK-OaThIC JKOHE OHTYCTIK-IITBIFBIC
mbecaapblH axbIpaTyra Oosaapl. OJapAblH KYPBUIBIMABIK KOCTapiapbIHIAAFbI
alBIPMAIIBUIBIK JIOPEKECIH OpTaimblK TpaOeH KeHICTIriHAe MPOIOPIIUOHATIBI
TYpJ€ OpHANACTHIPBUIFAH JKEPTLTIKTI aHTH(POPMAapAbIH KBa3H-YII OJIIEMI
CEHCMUKAIBIK-TEOJOTHSITBIK MOJIEIBIEPiHIH Ti30€TiH OpHATy apKbUIbl KOPCETyTe
OoJaabl.

XKyprizinren 3eprreynep byxapa-XwuBa maneopuTiHiH OpTajblK TpaOeHIHIIE
«maneo3oi» puT OarbIThl OOMBIHIIA MyHAali MEH rasfa TreoJOTHSUIBIK Oapiay
KYMBICTapBIH ayKbIMJIBI JKYPTi3y VIIIH MyHail-ra3 MEpCreKTUBAIbl KEePTiuTiKTi
anTH(OpMaIapAblH JKETKUTIKTI pe3epBi Oap JereH KOpBIThIHIbIFa Kemmi. JKeke
OOBEKTIIEP/Ii TEOJOTHSUIBIK-TEO(DH3UKAIBIK 3€PTTEYAIH CaJIbICTBIPMAIBI TYPIE
KOFapbl JIopeKeci oJap/blH MEPCHEeKTUBANBIK omeMi 0oia aaMaiabl. Onapibsi
OpHayacy Jopexeci OOMBIHINA )KYMBICTAP/IBI KYHET YHBIMIACTBIpyFa CONTYCTIK-
0aTpIC KOHE OHTYCTIK-IITBIFBIC TUTEH OOITiH/I.

Tyiiin ce3mep: rTpabeH, MyHai-ra3, mnajgeopudT, >KEPriUTIKTI HBICAHAAD,
KYPBUIBIMBI, JKEPTUTIKTI aHTH(OpManap, TeONOTHSIIBIK-TeO(PU3UKATBIK OLTiM,
Te€OJIOTUSUTBIK MOJIETTb.
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AHHoTanus1. B ctarbe npeicTaBiIeHbl pe3ybTaThl HCCIEIOBAHNHT IeTAIN3aAlHH,
BHYTPEHHETO CTPOEHMS M HE(TEra30HOCHOCTH CJIA0O0JUCIONUPOBAHHON YacTh
LHeHTpasbHOTO rpadeHa byxapa-XuBnHckoro naneopudra, 4To 1aCT BOZMOXKHOCTh
0oJiee TOUHO CIIPOTHO3UPOBATH MEPCHEKTUBBI CHCTEMAaTHUECKOTO T'€0JI0THUECKOr0
W3yUYEeHHUs Ha CIIOKHBIX OOBEKTaX.

B pesynbrare ycTaHOBIEHO, YTO B IpeAeNax LEHTpanbHOro rpabena byxapa-
XUBUHCKOTO TaneopuTa HMMEIOTCS JIOCTaTOuHbIE 3amackl HepTH U Tasa,
MEPCIEKTUBHBIE MECTHBIE aHTU(OPMBI JUII MacIITaOHBIX MOUCKOB HE(TH W raza
BIOJIb «I1aJI€030MCKOT0» PU(TOBOTO HANPABJICHUS. BBISBICHO, UYTO CPABHUTEIHHO
BBICOKAsI CTETICHb T'€0JIOT0-TeO(pH3NUECKON H3YyYeHHOCTH OTJCNbHBIX 00BEKTOB HE
MOXeET OBITh KPUTEPHEM UX IMEepCHeKTHBHOCTHU. [lo cTeneHn WX pa3BepThIBAHHS,
MOYKHO BBIJICTIMTH CEBEPO-3araHbIe W OTO-BOCTOUHBIC HANPABICHUS CUCTEMHON
opranuzanuu Tpyaa. [Ipuseena creneHp pa3inyust X CTPYKTYPHBIX ITIAHOB MOXKHO
O0TOOpa3uTh C TIOMOIIBI0O MOHTaXKa IOCIIEAOBATEILHOCTEH KBa3H-TPEXMEPHBIX
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CEMCMOTECOJIOTHUECKUX MOAEICH JIOKAJbHBIX AaHTU(GOPM, MPONOPLHOHATIBHO
Pa3MELICHHBIX B IPOCTPAHCTBE LIEHTPAIBLHOTO rpadeHa.

[IpoBeneHHbIE HCCIENOBAHUS TO3BOJIMIM CHEJaTh BBIBOA, YTO B Ipenenax
LeHTpaibHOro  rpabeHa  byxapa-XuBHHCKOro  majeopudra  CyIIECTBYET
JOCTaTOYHbIM pe3epB HePTEra3onepCHeKTUBHBIX JIOKAJIbHBIX aHTU(GOPM IS
MacmTaOHOTO TMPOBEACHHUS TeOJIOrOpa3BeJOUYHBIX paboT Ha HEe(TH M ra3 1o
«Taneo3onckoMy» pudroBoMy HampasieHHIO. OTHOCHTEIBHO BBICOKAs CTEICHb
reoJyIoro-reo(pU3NIeCcKoi U3y4eHHOCTH OTIACIBHBIX O0BEKTOB HE MOXKET CUMTATHCS
KpUTEpPHEM HX MepcrekTuBHOCTH. [lo cTemeHM WX IUCIOUMPOBAHHOCTH TaM
BBIJICJICHBl CEBEPO-3allalHOC M IOTO-BOCTOYHOE HAIpPABICHUE IJISi CUCTEMHOMN
opraHusanuu pador.

KiroueBble cioBa: rpaleH, He(TEra3oHOCHOCTb, NAJICOPUPT, JOKAIbHBIC
OOBEKTHI, CTPOEHUE, JIOKAIbHBIE aHTH()OPMBI, T€0JI0ro-reoPpu3nIecKiue 3HaHus,
reoJIoOrHYecKasi MOJEb.

Introduction

Predicting the oil and gas potential of the local structures of the central graben
of the Bukhara-Khiva paleorift is one of the main problems in substantiating the
prospects for the oil and gas potential of this region.

Thanks to the detailing, internal structure and oil and gas generating potential
of the weakly dislocated part of the central graben of the Bukhara-Khiva paleorift,
it will provide us with the opportunity to more accurately predict the prospects for
systematic geological exploration at complex sites.

The purpose of the article is to determine the prospects for the oil and gas potential
of the central graben of the Bukhara-Khiva paleorift and the development of specific
areas of geological exploration in modern conditions. For its implementation, it is
necessary to give a detailed description of all probable oil and gas promising local
objects of the antiform type in the volume of sedimentary filling of the central
graben; to formulate practical recommendations for conducting exploration work
in the area of more promising local antiforms using elements of play-analysis. And
also to give an assessment of environmental risks in the process of performing
geological exploration.

Research materials and methods

Materials and basic studies on the study of the internal structure of the central
graben of the Bukhara-Khiva paleorift were aimed at developing quasi-three-
dimensional seismo-geological models of oil and gas promising local objects of
the antiform type as part of the subsheath Paleozoic complex of the Bukhara-Khiva
paleorift in order to work out their structure and concretize subsequent areas of
exploration work.

The methodology of these works included the analysis of the available geological
and geophysical material, the mathematical formalization of the modeled objects,
the complex reinterpretation of geological and geophysical data, the construction
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of longitudinal and transverse seismo-geological systems, their synthesis in three-
dimensional space and the development of practical recommendations (Abdullaev,
2016:362).

In Uzbek scientists prepared a regional paleogeodynamic map and a map of the
location of local oil and gas promising objects of the antiform type as part of the
Paleozoic rift complex in the northwestern part of the Bukhara-Khiva region. This
served as the basis for the creation of three-dimensional seismo-geological models
of the Chandyr, West-Kokchi, West-Chukurkul, Taikyr, Bazarbai-Khasankul and
Uchbash Paleozoic local antiforms. According to the developed models, practical
recommendations were prepared for the implementation of prospecting geophysical
work using the methods of CDPM (common depth point method)-3D seismic
survey, MTS (Magnetotelluric sounding) electrical survey and deep drilling using
optimal field observation systems.

The main scientific result of these studies was the development of models of the
same type of oil and gas promising objects of various geological and geophysical
knowledge (Hayitov, etal.,2020a:6; Hayitov, etal., 2018b:6; Hayitov, etal., 2022c:7;
Bekpolatov, et al., 2022:8; Akramov, et al., 2022a:8; Akramov, et al., 2022b:8;
Iskakov, et al., 2022:8). In authors (Abidov, et al., 2007:5), prepared a regional
paleogeodynamic map of the location of local oil and gas promising objects of the
antiform type in the composition of the Paleozoic rift complex in the southeastern
part of the Bukhara-Khiva paleorift. Based on this map, three-dimensional seismo-
geological models of the Divalkak-Matonat, Kemachi-Zekrin, Sarkum-Darbaza,
East Dengizkul, Kushab and Pamuk Paleozoic local antiforms were created. They
served as the basis for the preparation of practical recommendations for conducting
prospecting geophysical work based on the use of CDPM-3D seismic survey
methods, MTS electrical survey and deep drilling using optimal field observation
systems.

Results

Main results and analysis The geological and geophysical material concentrated
to date in the scientific literature provides a basis for amore extensive characterization
of the geodynamic regime and the internal structure of the central graben of the
Bukhara-Khiva paleorift, as well as to estimate the possible number of oil and gas
promising local antiforms located there. In particular, the author has compiled a
paleogeodynamic map of the Bukhara-Khiva paleorift as a regional structure, on
which fragments of the South Tien Shan accretionary prism and the Amu Darya
passive margin, its two sides and the entire central graben itself are shown. It
includes the northwestern closure, the central part of the maximum extension, the
southeastern bridge, and the opening zone in the northwestern part of the Beshkent
trough. Here, within the trough, there are 12 oil and gas prospective local antiforms
of various geological and geophysical knowledge. A significant part of them in
space is related to the axial extension line of the central graben and is represented
by an isometric shape. Along with this, three elongated antiforms are embedded
here near the northern side of the central graben.
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Two more with a complex configuration of boundaries are located near the
southern wall. In general, the process of their formation can be explained by a slight
uneven transverse compression of the central graben in the Mesozoic-Cenozoic
time, while maintaining its regional structure (Fig. 1).

Fig.1. Paleogeodynamic map of the central graben of the Bukhara-Khiva paleorift with the
location of oil and gas promising local antiforms (Compiled by: U.N. Rakhmatov., 2021).

1 — Kyzylkum active paleomargin; 2 — Karakum passive paleomargin; 3 — northern and southern
sides of the paleorift; 4 — central graben of the paleorift; 5 - Uchbash-Karshi flexure-fracture zone;
6 - outer boundaries of the Bukhara-Khiva paleorift; 7 — boundaries of the central graben, 8 — faults
inside the central graben; 9 — paleorift extension axis; 10— isohypses of the surface of the subsheath
Paleozoic complex; 11 — boreholes exposed the surface of the subsheath Paleozoic complex, 12 — oil
and gas promising local antiforms within the Upper Paleozoic rift complex

Depending on the initial width of the central graben and the intensity of transverse
compression, a less dislocated northwestern and more dislocated southeastern zones
are distinguished. The degree of difference in their structural plans is displayed
through the installation of sequences of quasi-three-dimensional seismo-geological
models of local antiforms, proportionally placed in the space of the central graben
(Budnikov, et al., 1972:8; Ratov, et al., 2023a:9; Ratov, et al., 2022b:18; Ratov, et
al., 2022c:10).

The sequence of quasi-three-dimensional seismo-geological models in the
northwestern zone of the central graben of the Bukhara-Khiva paleorift is as
follows: Uchbash, Taikyr, West Chukurkul, Bazarbay-Khasankul, Chandyr and
West Kokchi local antiforms.

Ofthese antiforms, the Bazarbai-Khasankul, Chandyr and West Kokchi antiforms
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are the most studied, located along the extension axis of the central graben and
distinguished by a proven dome structure with a closed contour of their boundaries.
Meanwhile, domed structural plans and the position of the outer boundaries of the
Uchbash, Taikyr and West Chukurkul antiforms are still assumed to be conditional

(Fig. 2).

Fig.2. A sequence of quasi-three-dimensional seismic-geological models of oil and gas
promising local antiforms in the space of the northwestern undislocated zone of the central graben
of the Bukhara-Khiva paleorift (Compiled by: U.N. Rakhmatov, 2021).

1 —wells exposed the surface of the Paleozoic rift complex; 2 — reference reflecting horizon
confined to the upper boundary of the Paleozoic rifi complex; 3 — discontinuities within the
Paleozoic rift complex;

The sequence of quasi-three-dimensional seismic-geological models in the
southeastern zone of the central graben of the Bukhara-Khiva paleorift is presented as
follows: Divalkak-Matonatskaya, Kemachi-Zekrinskaya, Sarkum-Darbazinskaya,
East Dengizkulskaya, Kushabskaya and Pamukskaya local antiforms. Of these, the
Divalkak-Matonatskaya, Kemachi-Zekrinskaya, Sarkum-Darbazinskaya antiforms
have been studied the most. The domed structure and the closed contours of their
boundaries are beyond doubt. Dome structural plans and external boundaries
of the East Dengizkul, Kushab and Pamuk antiforms should also be considered
conditional.

The result of the work found that within the central graben of the Bukhara-Khiva
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paleorift there is a sufficient reserve of oil and gas promising local antiforms for
large-scale exploration for oil and gas along the “Paleozoic” rift direction. It was
revealed that a relatively high degree of geological and geophysical knowledge of
individual objects cannot be a criterion for their prospects. According to the degree
of their deployment, it is possible to distinguish the northwestern and southeastern
plays for the systemic organization of work. Naturally, their further detailing and
prospecting should be based on new factual materials, including volumetric seismic,
parametric drilling and other high-tech research methods, including basin modeling
and play analysis (Khaydar, et al., 2021;37).

The assessment of the prospects for oil and gas potential of the weakly dislocated
part of the central graben of the Bukhara-Khiva paleorift with the determination of
the further direction of geological exploration and possible environmental risks
includes the compilation of a generalized description of all oil and gas promising
local antiforms, the development of practical recommendations for the setting of
geological exploration using elements of play-analysis and the determination of
environmental risks during their implementation. As a result of the assessment, the
following conclusions were obtained.

Conclusion

According to the available materials of regional geophysical studies DSS (deep
seismic sounding), CMRW (Correlation method of refracted waves) — RWHT
(reflected wave hodograph technique), deep CDP (common depth point), gravimetry,
magnetometry, MTS (Magnetotelluric sounding) electrical exploration, field
geothermal survey and the results of three-dimensional geological and geophysical
modeling of the central graben of the Bukhara-Khiva The paleorift continues to be
the most significant regional oil and gas prospective structure within the subsoil
Paleozoic complex.

The concept of conducting geological exploration in order to increase the detail
of the section of the Paleozoic rift complex in the playa volume consists of the
following provisions:

— application of the optimal system of field observations of seismic exploration
MOGT-3D and electrical prospecting MTZ, taking into account the structural plans
of the central graben;

— stratification of the reflecting horizons of the rift complex using parametric
drilling data;

— construction of an interactive velocity and geoelectric model of the Paleozoic
rift complex;

— repeated reprocessing of seismic and geoelectric data taking into account
updates to the interactive model;

—mapping of structural plans and faults in the volume of specific local antiforms;

— localization of hydrocarbon deposits based on the results of three-dimensional
modeling.
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