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EXPLORING THE GEOLOGY AND TECTONICS
OF THE MOYINKUM TROUGH FOR OIL AND
GAS PROSPECTS

Abstract. The studied area, located in the surface region of the Republic of Kazakhstan and Uzbekistan, has become an object of increased interest in recent years. It is
important to increase the share of the Ustyurt region in the total increase in natural gas reserves. However, the main problem faced by specialists is the need to study the lo-
cation of clusters within the Moyinkum bend to determine the state of oil and gas operations. The purpose of our study is to study deeper stratigraphic complexes, including
Lower-Middle Devonian and pre-Devonian fields, in order to increase the gas potential of the region. It is planned to lay an exploration well with a depth of 5,000 meters
on the Jardai square. To achieve these goals, it is planned to reclaim three previously drilled wells and carry out a complex of geophysical works.
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MyHaii-ra3 nepcrneKTHBAJIbI YIIIH MOWBIHKYM OHIIATHIHBIH I'€0JIOTHSICHI MEH TEeKTOHMKACHIH 3epPTTey

Amnparna. Kazakcran MeH ©30ekcran PecryOnkanapbiHblH Y CTIPT aiiMarblHa OpPHAJIACKAH 3€PTTEJIETiH ayMaK COHFBI XKbUIIAPbI KbI3bIFYLIBUIBIKTBIH apTybIHA aii-
Hasbl. TaOuFy ra3 Kopsiapbl ©CIMiHIH JKaiIbl KeneMiHaeri Y CTipT oHIpiHiH ylieciH yiFaiTy MaHbI3/ibl O0ubi TabbLIabl. Ajaiina, MaMaHAap/IbIH ajlJIbIHIa TYPFaH 0acThl
MocesIe MyHal-ra3 )yMbICTaPbIHbIH JKaif-KYiliH aHbIKTay yIuiH MOHBIHKYM Hitici meHOepin/e KiaacTepiepAiH OpHaIacyblH 3epeiey KaKeTTuIiri 60bl tadbutazsl. biznix
3epTTeyiMi3JIiH MaKCaThl-aiMaKThIH I'a3 QJIEYeTiH apTThIPY MAKCAThIH/A TOMEHTI OpTa JEBOH/IBIK XKOHE JEBOHFA JEHIHT1 IIOTIHALIEp] Koca alnFaH/ia, TEPEHIPeK CTpaTurpa-
bk kemenaepai 3eprrey. XKapaait ananpiaaa reperairi 5000 merp O6apray YHFBIMAChIH cally Xoclapianyjaa. AjFa KOWbUIFaH MaKcaTTapra KOJI )KeTKI3y YIiH OypbIH
OypFbUIAHFAH YII YHFbIMaHbI PEKYJIbTHBALIMSIIAY JKOHE re0()U3HKAIIBIK )KYMBICTAP KEIICHIH XKYPrizy Ke3/iene.

Tyitindi co3dep: ke ophbvl, MYHAI-2a3, 2€0102UANLIK OAPILAY HCYMBICIMAPbL, MAOURU 2a3, CEUCMUKANLIK OAPILAY, 2e0N02UANbIK KeCY, ULy, OHOIPY, mabueu 2as, YHbIMd.

I/I3yqelme reoJorum 1 TCKTOHUKHN MOfIBlHKyMCKOFO nporuﬁa Ha NPEeIMET NEPCIECKTUB 2106[:1‘{1/[ ]-[e(l)TI/[ H rasa

AunoTanus. Vccreyemast TeppuTopusi, pacrolioKeHHast B TOBEPXHOCTHOM pernoHe peciyonuk Kazaxcran u Y30ekucTaH, cTana 00beKTOM ITOBBIILIEHHOTO HHTEpeca
B IIOCJICIHUE TO/Ibl. Ba)KHBIM SIBIISCTCSI YBEIMUCHHE JOJIM YCTIOPTCKOTO PErHOHa B 00I[eM 00beMe MPUPOCTa 3aracoB NPHPOAHOTo raza. OfHAKo 0CHOBHO# IPOOIEMOH, C
KOTOPOH CTAJIKUBAIOTCS CIELHUANUCTBI, BISETCS HEOOXOAUMOCTD H3yUEHHS PACIIOIOKECHUS KJIACTEPOB B PAMKAX MOWBIHKYMCKOTO U3TH0a IS ONIPEACIICHUS COCTOSHUS He-
(rerazoBbix pabot. Llenbro Hamero uccienoBaHus SBISIETCS H3y4YeHHe Oosee yOOKNX CTpaTHrpaduecknX KOMIUICKCOB, BKIIIOYast HIKHE-CPEIHe-ICBOHCKHE U J10-/ICBOH-
CKHE OTJIOKEHHMSI, C LEJIBI0 YBEINYCHHUS [a30BOT0 MIOTEHIMAa perioHa. [linanupyeTcs 3a10KUTh Pa3Be0YHy0 CKBaXUHY ryounoi 5000 meTpoB Ha JKappaiickoii miomia-
Ju. JIiist JOCTHIKEHHS TOCTABJICHHBIX LIEJICH PEAIOIaraeTcs MPOBECTH PEKY/IBTHBALIMIO TPEX paHee MPOOyPEHHBIX CKBAKHH H IIPOBECTH KOMIUICKC Te0()H3NUeCKUX paboT.

Knrouesvie cnosa: mecmopodicoenue, Heghme2azoHoCHOCMb, 2e01020Pa38ed0uHas paboma, NpUpooHbLIl 243, CelCMOPA36e0Kd, 2e0102UecKull paspes, npouo, 00ovlud,
NPUPOOHDLIL 243, CKBANCUHA.

Introduction Awantys

The work area is tectonically located within the Moyinkum
trough, which, in turn, is part of the Shu-Sarysu depression.

The latter is regionally extended by the Tastinsky uplift, lo-
cated in the axial part and extending to the northwest, divided
into two parts: eastern and western. Within the eastern wing,
a number of troughs and uplifts are established, including the
Moyinkum trough located in the southeastern sector of the
Shu-Sarysu depression (Figure 1).

The Moyinkum Trough is composed of Middle and Upper
Paleozoic sedimentary sequences overlain by Mesocainozoic
sediments. The Upper Devonian, Carboniferous and Permian
sediments were formed under platform conditions.

They are separated from the sedimentary-volcanogenic for-
mations by a regional fault of sedimentation, stratigraphic and
angular unconformities caused by the change of the orogenic
tectonic regime to the platform regime [1].

The accumulation of Middle-Upper Paleozoic sediments in
the Moyinkum trough, as well as in the entire Shu-Sarysu Ba-
sin, occurred in the conditions of differentiated tectonic move-
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Figure 1. Overview map of the work area.
Cypert 1. ’Kymbic ayIaHbIHBIH IOy KapTAaChI.
Puc. 1. O630pHasi kapTa paiioHa padoT.

ments of separate blocks against the background of general
subsidence of the entire territory.

As a result of uplift of the whole region at the end of the
Paleozoic, denudation of sediments occurred within the Moy-
inkum trough until the Late Cretaceous. Only from the Late
Cretaceous the accumulation of Mesocenozoic cover began.

Literature review and problem statement
The geological and tectonic structure of the trough, with-
in which both uplifted and curved zones (moulds) are estab-

lished, is complex, as evidenced by numerous variants of its
tectonic zoning. The present report presents the scheme of
tectonic zoning proposed by A. Bigarayev on the basis of the
study of the tectonic zones (moulds) [2, 3]. Bigaraev based
on the study and behavior of structural surfaces of the Paleo-
zoic complex using data on the behavior of other geophysical
fields. In particular, the character of the gravity field behavior
(Figure 2) can serve as one of the confirmations of the pres-
ence of such a tectonic element as the Kayraktin and other
waves [6-9].
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Figure 2. Moiynkum trough. Tectonic zoning scheme.
Cyper 2. MoiibIHKYM HijliMi. TeKTOHUKAJIBIK aliMaKTapFa
06J1y cxemMachbl.

Puc. 2. Moiibiakymcknii nporud. Cxema TeKTOHHY€CKOI0
palioHUpOBaHUS.

Name of regional and local geostructural elements:

1 — Nizhneshuyskaya block: 1 — Bestobe;

1 — Zhailayakol syncline: 2 — Shuyskaya, 3 — South-Shuys-
kaya;

1b — Kyzyltuz mulda: 4 — Andygul;

11 — Tastinsky macrovalley (uplift):

1la — Kolkudyk Shaft: 5 — Kolkudyk;

111 — Moyinkum trough:

Illa — Mishta basin: 6 — Barkhannaya, 7 — Bekmurat, 8 —
Amangeldy, 9 — Orynbai, 9a — Amangeldy — 2, 9b — Kara-
matau,

11Ib — Ayrakty rampart: 10 — Kashymbai, 11 — Zharkum,
12 — Ayrakty;

111b — Furmanovskaya mulda: 13 — Sultankudyk, 14 — Kolg-
aly— 1, 15 — Kolgaly — 2, 16 — Kenes, 16a — Markesh;

1llg — Sayakpai rampart: 17 — Sayakpai, 18 — Sayapai West;

11ld — Anabai-Maldybai rampart: 19 — Anabai, 20 — Mal-
dybai;

1V — Koskudyk-Norbai rampart: 21 — Bestak, 21a — Mishty
Western, 22 — Kumyrly, 23 — Akbai,

B — Talas bulge: 24 — Togusken Western, 25 — Togusken
Eastern, 26 — Zailma, 27 — Ucharal Northern, 28 — Kempirto-
be, 29 — Ucharal Western, 30 — Kyzylzhar, 31 — Ucharal, 32 —
Togusken Southern, 33 — Kozhekudyk, 34 — Elemes.

The boundaries of the trough run along the Zhalair-Naiman
anticlinoric system in the northeast (Shu-Ili Mountains) and
related buried tectonic elements: the Tassukobinsky ledge,
Karakolsky Muldinsky, Kokoysky and related Usturbaysky
ledges, which border the trough in a semicircle in the east.
From the north, the Moyinkum trough is bounded by the
Kolkudyk rampart, which in turn is a branch of the Tast up-
lift. In the southwest, the boundary of the Moyinkum trough
is defined by the vast Koscudyk-Norabai rampart, while the
southern boundary of the trough is the folded formations of
the Karatau megaval and the adjacent relatively submerged
Talas uplift.
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Within the trough, in turn, there is a number of extended
ramparts: the Airaktin rampart starting from the Kolkudyk
rampart in the north and extending in the southeastern direc-
tion, the Sayakpai and Anabai-Moldabai ramparts starting from
the western slope of the Tassuekobi escarpment extending in
the east and having a southwestern strike, i.e., the strike is or-
thogonal to the strike of the Airaktin and Koskudyk-Norbai
ramparts. In the space between the above-mentioned ramparts
and the three uplifts, the Myshtinskaya and Furmanovskaya
soaps and the Airaktinskaya mulda of the same name, located
to the south of the Airaktinskaya rampart, are distinguished.

The Airaktin (Moyinkum) rampart of northwestern strike,
separating the Airaktin and Furmanov fields, unites local
structures of Kashkinbai, Airakta, Eastern Airakta, Zhuala and
Zharkum.

Two structures are associated with the Sayakpai Shaft: Say-
akpai and Sayakpai West. On the continuation of the Sayakpai
arm in the southwestern direction, gravity data also suggest a
more submerged system of shafts. Local structures are devel-
oped within them: Amangeldy, Bosoba and Sulushoky.

According to geophysical surveys, local structures such as
Barkhany, Sayakpai, Koskudyk, Anabai, Moldybay, Kolgaly,
etc. are also identified within the muld. As a rule, local struc-
tures are confined to roll-shaped protrusions adjacent to faults.

At present, a number of structures and fields have been
identified within the Moyinkum trough in the Amangeldygaz
activity zone. Information on the structure of these structures
is given below.

Materials and methods

The Amangeldy structure is a brachianticline fold of asym-
metric shape with a gentle dip of the northwest wing and
bounded from the southeast by a discontinuous upward-type
disturbance, in the northern part closely adjoining the lower
wing. Analyzing the wave field, it is possible to note an in-
crease in the thickness of Lower Carboniferous sediments in
the northeastern direction, which indicates the paleo-recon-
struction existing at that time in the southwestern part of the
monument and, as a consequence, the existence of more favor-
able conditions for the fieldion of more sandy rock gradients.

At the roof of the lower vise on the trailing isohypsis is
1950 m, the amplitude of the structure is more than 150 m.
The dimensions of the structure are significant 10.0x4.5 km,
and Amangeldy is the largest structure within the Moyinkum
trough. For all other structural surfaces there is a complete cor-
respondence with the structural plans.

The Anabai structure is located at the southwestern end
of the Anabai-Maldybai escarpment complicating the north-
western slope of the Furman-Muldy. The geological structure
of the structure is being clarified using 3D. According to the
performed constructions, the Anabai structure is an anticline
elongated in the northeastern direction and associated with a
tectonic disturbance, west of which the surface of the Visay-
an-Turnean complex experiences a dip with the formation of a
deep depression. According to the reflecting horizon, the struc-
ture is closed along the isohypsis — 2200 m, has dimensions of
6.0 x 2.0 km, amplitude of 50 m.

The Airakta structure is a brachianticline fold of submeridi-
onal strike. The Airakta uplift is separated from the Koskudyk
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section by a low-amplitude deflection of 50 m amplitude. The
northern part of the structure is complicated by tectonic faults.

The considered sedimentary strata are widespread in the study
area, and the plan position and configuration of the reflecting
horizons are preserved. The structural plans of this area are char-
acterized by an isometric dome-shaped fold with an amplitude
of 100 m.

Productivity of the Airaktinskaya structure is established in
the Upper Turonian, Lower Visean coal-terrigenous and Lower
Permian sediments.

During well testing a commercial gas flow was obtained in 3
wells (Nos. 1, 6, 11) with a flow rate of 9-27 thousand m*/day in
the Nizhneviseyskaya field.

On the structural map of the Devonian sediments roof (OG
IV) absolute surface elevations vary from 2500 m to 2900 m.

In the most elevated part of the Ayrakta structure there is an
isometric elevation oriented submeridionally and having a mark
in the vault of 2500 m.

In general, the structural plan of the IV horizon is character-
ized by a uniform monoclinal dip in the northwestern direction.

The structural plan of the Turnean (OG Cl1t), Lower Visean
(OG III), Middle Visean (OG IIId) and Serpukhov (OG IlIk)
sediments is largely inherited, preserving the plan position and
configuration of the main elements.

The structural map of the Lower Permian terrigenous sedi-
ments (OG II) generally preserves the spatial position of the
structural forms of the underlying horizons and has a northwest-
ern strike.

Thus, the Airacts are studied in detail in the Lower Carbonif-
erous sediments (reflecting horizon III on the roof of the Tournai-
sian Stage and the base of the Lower Visean gas-bearing horizon)
and in the subsalt sediments of the Permian (reflecting horizon II).

Along the reflecting horizon II1, the structure has the shape of
a triangle of northwest direction, with dimensions of 17x11 km
and amplitude of 260 meters.

The structure plan has been updated based on drilling data
and the thickness of sediments on the vault of the lower vise is
constant.

The structural plan of Permian sediments from seismic data
generally coincides with that of the Lower Carboniferous and
has been studied by drilling structural wells.

According to the drilling data, it differs somewhat from the
Lower Carboniferous plan, which is due to the increase in the
thickness of the Lower and, especially, Middle-Upper Carbonif-
erous to the north. This is reflected in a significant elongation of
the structure vault to the north, along the long axis of the struc-
ture.

The size of the structure along the isohypsis is 600 m, its arca
is 16 x 4 km, and its area is about 60 square kilometers.

The Maldybai structure in the contract area, according to the
results of previous works, is a series of parallel shaft-shaped up-
lifts complicated by tectonic faults, extending in the northeastern
direction: Sayakpai and Maldybai.

The main faults of the regional trace are the faults passing
through the southeastern wing of Sayakpai rampart and Zhar-
kum structure, on the northwestern slope of Maldybai rampart.
Unfortunately, the density of the profile network does not allow
to identify and trace the main elements of regional significance
everywhere.

The surfaces along the stratigraphic boundaries of the Maldy-
bai section are constructed on the basis of a single northeastern
orientation of seismic profile 209061, so they should be accepted
as schematic. The Maldybay structure is a brachyanticlinal fold
of northeastern strike. The northeastern closure of the structure
extends beyond the working area.

On the structural map of the Devonian sediments roof (OG
IV) absolute elevations vary from 2200 m to 3200 m. In the
most elevated part there is an elevation in the form of a narrow
brachyanticlinal fold oriented submeridionally and having a
mark in the vault — 2200m.

The structural maps of the surface of the Tournaisian sedi-
ments (OG Clt), the roof of the terrigenous Lower Visean layer
(OG I1I), the roof of the Middle Visean sediments (OG IIId), the
roof of the Serpukhov limestone layer (OG IIIk) are inherited,
preserving the planned position and configuration of the main
elements. Absolute elevations in the most elevated part of the
study area are — 1050 m, and in the most submerged zone — 2000
m. The Maldybay structure within the study area is delineated by
the isohypsis — 1050 m. Absolute levels of OH III in the study
area vary from 1700 to 2300 m. The contour of the structure
within the area of works is outlined by isohypsis — 1800 m, with
the amplitude of elevations of 100 m.

There are no Lower Permian fields in the area of the Maldy-
bay structure.

7 wells were drilled in the Maldybay area. Gas content was
established at Nizhneserpukhovskaya and Nizhnevisey fields,
and a gas fountain was obtained in well No.l. The Maldybay
structure is of interest from the point of view of gas content and
requires further study.

The Barkhan structure is located in the western part of the
square and has the form of a brachyanticlinal fold of northwest-
ern strike. In the temporal section, the Barkhan structure is a
small arch complicated by a linear series of faults, on which well
#1 was drilled and the East Barkhan uplift is observed through
a deflection bounded by a tectonic disturbance. The indefinite
contour of the structure on the structural maps is probably due to
the sparse network of profiles, which does not take into account
the small size of the selected structures. The presence of faults
in the vault is probably explained by their formation during the
growth stage of the structure, i.e., during the period of vault
stretching.

Structurally, the Devonian sediments roof (OG IV) in the area
of Barkhannaya well No. 1 shows a small arc-shaped uplift with
an amplitude of 50 m and a closing isohypse of 2800 m, and the
East Barkhannaya tributary structure is outlined through a small
deflection at the same absolute level.

On the surface of the Tournaisian sediments (OG Clt), the
Barkhannaya structure is a very gentle brachyanticlinal fold of
sublatitudinal strike. It has a small amplitude (about 50 m) and
indistinct contours. Absolute elevations vary within the area
from 2300 m to 2400 m.

In the southwestern part of the study area, the roof of the
terrigenous Lower Visean Stage (OG III) is distinguished by a
low-amplitude dome in the Barkhannaya area, the circumference
of the isohypsis of which is 2200 m. This structure is separated
from the rift structure by a shallow trough. The eastern Barkhana
within the work area is associated with a tectonic disturbance and
is also delineated by an isohypsis of 2200 meters.

Topnwuit sicypnan Kazaxcmana Ne6’ 2024
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The dune structure on the roof of the Middle Aegean sedi-
ments (OG IIId) and the roof of the Serpukhov Stage (OG I1Ik)
has significantly increased in size, the amplitude of uplift is 50
meters. The structure is oriented sublatitudinally. It is separat-
ed by a low-amplitude sag from the near-fault structure of the
Barkhanskaya area, practically uniting into a single structure.

The structural map of the Lower Permian terrigenous sedi-
ments (OG II) is almost completely flattened, with only the tear
fault structure bounded by the disturbance, the amplitude of up-
lift is 50 m, and the isohypsis contour is 750 m.

Wells #1 and #3 Barkhannaya were drilled on the proposed
western dome, and well #4 was drilled on the low-amplitude sag
between the East Barkhannaya structure. During open hole test-
ing in well No. 1 Barkhannaya from the Lower Visean sediments,
a gas fountain with a visual flow rate of up to 100 thousand m?/
day was detected when sampling the interval during drilling at
absolute levels — 2143-2272 m. Optimal location of well No.1
Barkhannaya drilled according to seismic data at a high level and
the presence of tectonic disturbance at the base suggests that the
positive result was obtained for the Lower Visean horizon. Well
No. 2 was drilled at the base of a tectonic fault behind the contour
of isohypses of the eastern slope, sampling and testing of which
did not give positive results, the object turned out to be dry.

In this area, according to the results of the present study of the
Lower Paleozoic, Zhardayskaya structure is distinguished, the
main productive horizons are located at depths of 4-5 km.

The territory of the Moyinkum trough is characterized by
poorly studied, practically no regular network of seismic pro-
files allowing to establish with a high degree of reliability the
morphological features of the structure of the selected prospec-
tive structures. Besides, as it follows from the data of the works
performed, the productive horizons are characterized by sharp
changes in reservoir properties, which, given the limited gas re-
sources at each site, determines a high degree of project risk.
Therefore, along with mapping and preparation of designs, jus-
tification of the degree of productivity of the studied objects be-
fore drilling operations is one of the main tasks.

The study of cause-and-effect relations of gas content with
the peculiarities of tectonic structure of local structures and sec-
ond-order tectonic elements (shafts, uplifts) within the Moyin-
kum trough allowed us to conclude that tectonic disturbances
affect the degree of preservation of gas fields. However, it is not
possible to study the extent of this impact and other geologic fac-
tors that determined the productivity of individual structures due
to insufficient data. In this regard, it is planned to additionally
cover the Barkhannaya, Sultankudyk, Kashkinbai and Maldy-
bai structures using the CDP method. To increase the efficiency
of geological exploration works along with seismic survey it is
planned to carry out a wide range of works using other geophys-
ical methods.

Metal-telluric sounding method, as the experience of their im-
plementation in the South Torgai basin shows, allows not only to
divide the section into geoelectric boundaries, but also to identify
productive hydrocarbon areas within the studied area. Gravimet-
ric methods in combination with seismic methods allow to sub-
stantiate the structure of structures and variations in the gravity
field, which allows to identify relatively unconsolidated zones,
which may be due to the development of weathering crust or
zones of intense fracturing.
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Geochemical methods, which include helium surveying, can
identify areas of maximum concentration of hydrocarbon fluids,
but without a specific reference to depth. The problem of depth
relation of gas anomalies should be solved by studying electri-
cal and seismic wave fields. A total of 4500 measurements are
planned on a 300x300m grid.

Thus, before the start of deep drilling it is planned to justify
their prospectivity for hydrocarbon gases and to justify the loca-
tion of prospecting wells along with the preparation of structures.

The specific location of exploration work at the sites and the
scope of this work is summarized below. In accordance with the
program it is planned to conduct additional studies of explored
gas fields Kumyrly-Koskudyk, Barkhannaya-Sultankudyk
(Kashkinbai), Anabai-Maldybai, Airakty. It is planned to study
these objects on Lower Carboniferous sediments. In the course
of the works, the structural features of the structure will be clari-
fied and the main promising complexes, including Devonian and
pre-Devonian, will be identified [4].

Exploration of Devonian and pre-Devonian sediments is one
of the main tasks and one of the areas for their development in
conditions of relatively high hypsometric position is the Airakta
Shaft. The shaft, as noted in the Tectonics section, is located
between two relatively large Paleozoic troughs, which in turn
are composed of Lower Middle Devonian and Predevonian sed-
iments. The rock and material composition of these fields has
been studied on the sides of the depression, where metamor-
phic rocks predominate in the section. However, according to
seismic data within the Mishta and Furman depressions of the
Barkhannaya-Sultankudyk (Zhardai) section, they may be rep-
resented by clayey rocks or clayey shales, as well as occur on
the vault of the Airakta Shaft. The thickness of these sediments
within the basins may exceed 5000 m. The nature of occurrence,
thickness of rocks of the Lower-Middle Devonian and Predevo-
nian complexes, possible types of reservoirs and reservoirs on
the ramparts have not been studied. The most elevated position
within this rampart is occupied by the conventionally identified
Zhardayskaya structure, which is essentially located within the
Barkhannaya-Sultankudyk (Kashkinbay) section and is associ-
ated with the pre-Devonian sedimentary complex. The proba-
bility of the presence of reservoirs associated with disintegrated
rocks of the Dodevonian complex is confirmed, as noted in the
previous sections, by the presence of a gas field at the Ortalyk
field in rocks represented by clay shales [5, 6].

Results

To increase gas production potential, it is necessary to
study deep stratigraphic complexes, including Neoglacial and
pre-Devonian fields. As part of this, an exploration well with
a depth of 5,000 meters is planned to be drilled in the Zhar-
dai area. The purpose of the well is to search for gas fields in
Lower Devonian sediments and to study the structure, lithol-
ogy, reservoir-filtration and geochemical characteristics of the
Devonian layer. Based on the drilling results, it is planned to
determine the prospects of gas supply in the Moyinkum de-
pression. In addition, it is planned to drill well 1C at the West
Sultankuduk structure.

Further exploration of the deep complexes is suggested,
which may lead to an increase in gas potential. Various research
objectives such as studying the structure, lithology, reservoir-fil-
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tration and geochemical characteristics of the Devonian layer are
indicated.

Discussion of the results

Plans to drill a 5,000-meter-deep exploration well at the Zhar-
dai field and conduct studies of neoglacial and pre-Devonian
sediments indicate a desire to increase gas production potential.

The study of deep stratigraphic complexes, including Devoni-
an sediments, is essential for determining gas and oil prospects in
the region. Planned study of the structure, lithology, reservoir-fil-
tration and geochemical characteristics of the Devonian reservoir
for the purpose of field prospecting makes it possible to estimate
potential resources and develop effective strategies for further
development.

The installation of well 1C at the West Sultankuduk struc-
ture is also an important step and opens up new prospects for

REFERENCES

studying the deep complexes and searching for gas fields in
this zone.

Studies aimed at studying various characteristics of the De-
vonian layer, such as structure, lithology and geochemistry, will
help to better define the field potential and develop optimal pro-
duction strategies.

Conclusion

Drilling a research well at the Zhardai prospect and well 1C
at the West Sultankuduk structure, as well as rehabilitation of
three previously drilled wells (Barkhannaya #1, Maldybay #l1,
#4) will allow for a detailed study of the productivity of Perm-
ian, Carboniferous and Upper Devonian sediments using survey
techniques. This could lead to the identification of gas prospects
in the Moyinkum Basin and increase the potential for gas pro-
duction.

1. Tarassenko G.V. Effect of the Earth and the Formation of Oil. « Where Geoscience Meets the Silk Roady,

Almaty: EAGE, KazGeo, 2010. P. 121-124 (in English)

2. Tarassenko G.V., Tuzelbayeva A.K., Demicheva Y.V., Bukayev Y.Z. Conditions of formation and chemical
composition of Mangyshlak globular nodules in the western part of Kazakhstan. // International Scientific
and Practical Conference « WORLD SCIENCE: PROBLEMS AND INNOVATIONS», Penza: ICNS «Science and

Enlightenmenty. 2021. — P. 192-194 (in English)

3. Tarassenko G.V. Formation of oil-based cold fusion and electricity in the earth’s crust. // «International
Geological Congress 34th IGCy», Brisbane. Australia, 2012. — P. 175-177 (in English)

4. Instrukcija po oformleniju otchetov o geologicheskom izuchenii nedr Respubliki Kazahstan. «IAC», 2004. —
113 s [Instructions for the preparation of reports on the geological study of the subsoil of the Republic of

Kazakhstan. «IAC», 2004. — 113 p.] (in Russian)

5. Instrukcija po otboru, dokumentacii, obrabotke, hraneniju, sokrashheniju i likvidacii kerna skvazhin
kolonkovogo i razvedochnogo burenija. Moskva. « Geoinformmarky, 1994. — 32 s. [Instructions for the
selection, documentation, processing, storage, reduction and elimination of core wells for core and exploratory
drilling. Moscow. Geoinformmark, 1994. — 32 p.] (in Russian)

6. Porjadok otbora, privjazki, hranenija, dvizhenija i kompleksnogo issledovanija kerna, i gruntov neftegazovyh
skvazhin. Rukovodjashhij dokument. 39-0147716-505-85-RD. AO NPF «Geofizika», Moskva, 1985. — 3 s. [The
procedure for the selection, binding, storage, movement and comprehensive study of core and soils of oil and gas
wells. The guidance document. 39-0147716-505-85-RD. JSC NPF Geophysics, Moscow, 1985. — 3 p.] (in Russian)

7. Yong-Fei Zheng. Plate tectonics in the twenty-first century. // Science China Earth Sciences. 2022. Vol. 66.

P. 1-40 (in English)

8. Zhen-Jie Zhang et al. Lithospheric thickness records tectonic evolution by controlling metamorphic conditions.

// Science Advances. 2023. Vol. 9. P. 9-12 (in English)

9. Guoxiong Chen et al. Hadean tectonics: Insights from machine learning. // Geology. 2023. Vol. 51. P. 718-722

(in English)

10. LiJ. et al. Anisotropic zoning in the upper crust of the Tianshan Tectonic Belt. // Science China Earth

Sciences. 2021. Vol. 64. P. 651-666 (in English)
HAfIﬂA./YAHb[JYFAH OHEBUETTTEP TI3IMI

1.  Tarassenko G.V. JKepoiy acepi sicone mynauoviy myziayi. «Kep mypanvi eeogvinivimoap )Kibex sconvimen
kezdecemin acepoey: Aimamol: EAGE, KazGeo, 2010. b. 121-124 (agvirwbin mininde)

2. Tarassenko G.V., Tuzelbayeva A.K., Demicheva Y.V., Bukayev Y.Z. Kazaxcmannuvly 6amvic 6oniciHoeli
Manzviunar cghepanvik KOHKpeYUusaLapblHblY My3iny Wapmmapsl MeH Xumusiivlk Kypamol. // « OJIEMIK
FBIJIBIM: ITPOBJIEMAJIAP MEH UHHOBAIL[UAJIAP» xanvikapaivlk bliblMu-npakmuKaivlk KOH@pepeHyuscol,
Illenza: «foinvim ocone oinimy XFC, 2021. — . 192-194 (agvinwvin mininoe)

3. Tarassenko G.V. XKep KvipmbicblHOa MYHAU MeH dNEKMP IHEePLUACLIHA He2i30eN2eH CYbIK MepMOosOpOablK
cunmesoiy Karvinmacywi. // 34-wi Xanvigapanwix I'eonocusinvix konepecc «IGC 5-10», Bpucben: Aecmpanus,

2012. — b. 175-177 (agvinwbin mininoe)

4.  Kazaxcman PecnybaukacvlHvly dcep KOUHAYLIH 2€0J02UANbIK 3epmme)y mypaivl ecenmepoi pecimoey dHcoHinoeei

Hyckaynoix. «ATO», 2004. —113 6. (opvic mininoe)

5.  Bagananwvl sicone bapray Oypeviiay YHeblMaldapblibly 63e2in ipikmey, Kydcammay, oHoey, cakmay, KblCKapmy
JIcane ducolo aconindeci nyckayavix. Mackey. «leoaxnapamy, 1994. — 32 6. (opvic mininde)

6. Oszexmi dcone MyHal-2A3 YHRUIMAAAPLIHLIY MONBIPAKMAPLIK IpIKmey, oauiay, cakmay, Ko32any Jdcane Keulenoi
sepmmey mapmibi. backapy xyocamoi. 39-0147716-505-85-BK. «l'eousuxa» AK FOD, Mackey, 1985. — 3 6.

(opvic mininoe)

Topnwuit sicypnan Kazaxcmana Ne6’ 2024




[eonorus

7.  Yong-Fei Zheng. XXI eacvipoazel niumanap mexmoruracwl. // Foineim Keimaii JKep mypanet 2viivim. 2022.
T. 66. b. 1-40 (azbinwoin mininoe)

8. Zhen-Jie Zhang et al. Jlumocgepanviy Kanviyoviebl Memamopphmoik #a20auiapovl OAKbLIAY APKbLIbL
MeKMOHUKATbLE 280110YUsAHbL Kopcemedi. // Foinvim ocemicmixmepi. 2023. T. 9. 5. 9-12 (azviawwin mininde)

9. Guoxiong Chen et al. Xaoeii mekmonukacwvl: Mawunanvix oxeimy nomuoscenepi. // I'eonoeus. 2023. T. 51.

b. 718-722 (agvinwbin mininoe)

10. LiJ. et al. Tanbuwanb mekmoHUKANBIK OeN0eYiHIiH Hcep KblpMblCbIHbIY JHCOAPebl 66aiciH0e2] aHU30MPONNbl
sonanviavlk. // Forioim Keimail Kep mypanvt eviivim. 2021. T. 64. B. 651-666 (agvliuivin mininoe)

CIIHCOK UCIHOJIb30OBAHHbIX HCTOYHHUKOB

1. Tarassenko G.V. Dppexm 3emau u popmayuu Heghmu. «I'de ['eonayru o 3emae cmpeuaiomcsi ¢ ueiko8ulm
nymemy: Aamamoi: EAGE, KazGeo, 2010, C. 121-124 (na anenutickom si3vike)

2. Tarassenko G.V., Tuzelbayeva A.K., Demicheva Y.V., Bukayev Y.Z. Ycnosus ob6pazo8anus u XuMuuecKkutl
cocmas waposuoHvix KoHkpeyutl Mauneviunaka 6 3anaotnoi yvacmu Kazaxcmana. // MeacOoyHapooHas HayuHO-
npakmuyeckasn kongepenyus « MUPOBAS HAYKA: IIPOBJIEMBI U MHHOBAIL[UU », Ilenza: MIJTHC «Hayka u
Ilpocsewenuey, 2021. — C. 192-194 (na aneautickom s3viKe)

3. Tarassenko G.V. @opmuposanue x0100H020 MePMOAIEPHO2O CUHME3A HA OCHOBE HePmU U LeKmPUyecmed 8
3emHou Kope. // 34-ti Mescoynapoonwiii eeonoeuueckutl konepecc «IGC 5-10», Bpucben: Ascmpanus, 2012. —
C. 175-177 (na anenutickom sizvike)

4.  Hucmpyrkyus no ohopmieHuo omuemos o 2eoio2uveckom uzydernuu Heop Pecnybauxu Kazaxcman. « MAL]»,
2004. — 113 c. (Ha pycckom a3viKe);

5. HUncmpyxyus no oméopy, ookymenmayuu, oopabomxe, Xxpanenuio, COKpAauwjeHuio u TUKeU0ayuu Kepua CKEaMdCuH
KOJLOHK08020 U pa3eedounozo 6ypenus. Mockea. «leoungopmmapry, 1994. — 32 c. (na pyccxom asvike)

6. Ilopaoox ombopa, npusa3Ku, Xpanenus, OGUNCCHUS U KOMNIEKCHO20 UCCLed08AHUsL KePHA, U ePYHMO8
Heghmeeaszosvlx ckeadcun. Pykosoodswuil doxymenm. 39-0147716-505-85-P/. AO HII® «I'eogpuszurar, Mocksa,
1985. — 3 ¢. (Ha pycckom s3vike)

7. Yong-Fei Zheng. Texmonuxa nium 6 XXI eexe. // Hayxa Kumai Hayxku o semne. 2022. T. 66. C. 1-40 (na
AHSAULCKOM 513bIKE)

8. Zhen-Jie Zhang et al. Toawuna numocgepvl ompasicaem mekmoHU4eckyo 360110YUI0, KOHMPOIUPY3L
memamopuueckue ycrnosus. // Jocmuoxcenus nayku. 2023. T. 9. C. 9-12 (na anenuiickom sizvike)

9. Guoxiong Chen et al. Tekmonuxa Xaoes. pesyromamul mawunno2o obyuenus. // F'eonocus. 2023. T. 51. C. 718-
722 (na aumenuiickom s3zvike)

10. LiJ. et al. AHusomponHas 30HANLHOCMYb 8 6ePXHEl YACMU 3eMHOU KOPbl MEeKMOHUYecko2o nosica Tsanvuans. //
Hayxka Kumau Hayxku o 3emne. 2021. T. 64. C. 651-6606 (na anenuiickom s3vike)

Information about the authors:

Tarasenko G.V., Candidate of Geological Sciences, Professor of the Department of Ecology and Geology at Yessenov University (Aktau,
Kazakhstan), gennadiy.tarassenko@yu.edu.kz; https://orcid.org/0000-0003-3278-3903

Muralev Y.D., PhD, Associate Professor, Head of the Institute for Sustainable Development of Arid Territories of Yessenov University (Aktau,
Kazakhstan), yevgeniy. muralev@yu.edu.kz; https://orcid.org/0009-0006-6041-6341

Demicheva Y.A., Master of Engineering and Technology, Data Manager of LLP Kazakhstan Agency of Applied Ecology (Aktau, Kazakhstan),
helenka-56@mail.ru, https://orcid.org/0009-0007-1289-4944

Bukayev Y.Z., Master of Natural Sciences, Researcher at the Institute for Sustainable Development of Arid Territories of Yessenov University
(Aktau, Kazakhstan), eldar 2306@mail.ru; https://orcid.org/0000-0001-5993-3719

ABTOpJIap TypaJibl MJdiMeTTep:

Tapacenxko I'B., 1. K., Yessenov University « DKosorust xaHe reosiorus» kadenpacsHbH nmpodeccops (Axray K., Kazakcran)

Mpypanes E./I., T.F X., KaybIMIacThIpbUIFaH podeccop, Yessenov University Kyprak aymakTap/sl TYpaKThl JaMbITy HHCTUTY THIHBIH KETEKIIiCi
(Akray K., Kazakcran)

Jemuuesa E.A., Texuuka xone Texaonorusiap maructpi, XKIIC «Kazakcran Konmanbansr Dkomorus ATeHTTIT» aepekTep MeHemkepi (AK-
Tay K., Kazakcran)

Bykaes E.3., xapaTbUIbICTaHy FHUIBIMIAPBIHBIH Maructpi, Yessenov University Kyprak aymakrap/ibl OpHBIKTBI JaMBITY HHCTHTYTBIHBIH FbI-
JIBIMHU KbI3MeTKepi (AKTay K., Kasakcran)

CaeieHnsi 00 aBTOpax:

Tapacenxo I B., k.r-M.H., mpodeccop kadeapsr «koaorus u reojaorus» Yessenov University (r. Akray, Kasaxcran)

Mypanee E./]., K.T.H., aCCOLMMPOBAHHBIN Mpodeccop, PyKOBOIUTEIb MHCTUTYTa yCTOHYHMBOIO Pa3BUTHs apUAHBIX TEPPUTOPHH Yessenov
University (r. Akray, Ka3zaxcran)

Jemuuesa E.A., MarucTp TeXHUKH U TEXHOJIOTUH, MeHemkep aaHHbIX TOO «Ka3zaxcranckoe AreHntcrBo [IpuknanHoi Dxonorumy» (I. AKTay,
Kazaxcran)

Bykaeg E.3., MarucTp ecTecTBEHHbIX HayK, HAyYHBIH COTPYIHUK IHCTUTyTa yCTOHYMBOTO pa3BUTHS apUIHbIX TeppuTopuii Yessenov University
(r. Akray, Kazaxcran)

T'opnuuit scypnan Kazaxcmana Ne6’ 2024




