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This article provides a brief analysis of the tectonic structure of the Alakol depression, which is
located in Central Asia. The Alakol has a high potential for discovering hydrocarbons. This study aims
to examine the structural and tectonic evolution of the depression in order to determine the likelihood
of finding hydrocarbons within it. Various geological techniques, such as gravimetry, magnetic surveys,
seismic tomography and geological mapping, are used to analyze the region. These techniques help
identify structural features such as folds, faults, and fractures, which could potentially serve as traps
for hydrocarbons. In addition, the geological history of the region, including its sedimentary deposits
and tectonic activity, is also analyzed to understand the conditions that have led to the formation and
preservation of hydrocarbon resources in the area.

When assessing the oil and gas content of the sedimentary cover of the Alakol basin, it is
necessary to take into account the presence of coal-bearing horizons, such as the Alakol field, as
well as numerous manifestations of mud volcanism. These factors indicate the presence of a positive
"hydrocarbon background” in the territory under consideration. Given these features, it is possible to
identify promising sites for further exploration and development of hydrocarbon deposits in this region.

As a result of the study, an attempt is being made to assess the potential presence of hydrocarbon
deposits in the Alakol depression.
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Byn makanada Anaken olinambiHbIH MEKMOHUKasIbIK KyPbIbIMbIHa KbiCKawa majsday xa-
canraH. Opmarnbik A3usia opHanackaH Anaken otinamsi KemipcymekmepOi aHbIKmay yWiH arie-
yemi xorapbl alimak 605161 mabsinadsl. byn 3epmmeyde OHbIH Xep KoUHaybIHOa KeMipcymek-
mepdiH 6oy bIKmumandblfbiH aHbIKmay yWiH ocbl 6accelHHiH KypbiribiMObIK X9HEe MeKMmoHuKa-
nbIK OamybiHa marnday xacanaodsl. Ockbl MaKcamka xemy ywiH apmypii 2eornoausisibik adicmep
KondaHbinalbl, COHbIH iWiHOe 2pasuMempusisibIK XaHe MazHUmmIK 3epmmeyrnep, celcMuKarnbIK
momoepachusi XeHe 2eoro2ussbIK Kapmoepagus. 3epmmey biKmumMai KeMipCymeK Wofbiprapbl
bonybl MyMKIH KammapriaHy, XapblribiIMOap XoHe XbIPMmbly CUSKMbI KyPblibIMObIK epeKwertik-
mepdi aHbikmayFra 6arsimmariraH. COHbIMEH Kamap, KeMipCymeK KOprapbiHbIH Kanbinmacybl MeH
cakmary xardalinapbiH aHblKmay yWwiH weaiHoi weeiHdinep MeH meKmoHuKarbiK 6y3blibicmap
mapuxbiH Koca anraHoa, aliMakmbiH 2e0/102UsTIbIK mapuxbiHa manday xacanobl.

Anaken baccelHiHiH weeiHOi KabambiHbIH MyHaU-2a30birbifbiH baranay KkesiHoe Anaken KeH
OPHbI CUSIKMbI KemipmeKkmi 20pu3oHmMmapobiH 60s1ybiH, coHOali-aK banuwibiK 8yIKkaHU3MIHIH Kerme-
2eH KepiHicmepiH eckepy Kaxkem. byn chakmopnap Kapacmbipbiribin OMbIpFaH aymakma oH "Kemip-
cymek oHbiIHbIH" 6051ybIH kKepcemedi. Ockl epekwernikmepdi eckepe OmbIpbIr, OCbl aliMakmarbl
Kemipcymek KeH opbiHOapbiH 00aH api 3epmmey XoHe uz2epy yWwiH nepcrnekmusarbi ydackenepoi
aHblkmayfra 6onaodsbi.

3epmmey HamuxxeciHOe Anaken olnambiH0a KeMipCymeK KeH opbiHOapbiHbIH 60s1ybl MyMKIH
ekeHOieiH baranayra spekem xacaryoa.

TYﬁIH,qI CO3[EP: eonozusi, KeH OpbIH, MEKMOHUKa, otinam, MyHali2a30obisibIK, KOMIPCY-
mekmep.
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PaccmompeH Kpamkul aHarnu3 mekmoHU4Yeckol cmpykmypbl Anakornbckol enaduHbl. Ana-
Kornbckasi enaduHa, pacronoxeHHas 8 LleHmpanbHol Asuu, npedcmasnsiem coboll pe2uoH C 8bi-
COKUM romeHuyuasnom 01151 06HapyxeHus yernesodopodos.

B daHHOM uccriedosaHuu npoe8ooumcs aHanu3 cmpyKmypHO20 U MEeKIMOHUYECK020 pa3eu-
musi 3mou enaduHbl C UesbHo ornpedenieHuUs 8epPOSIMHOCMU Hannu4vusi y2r1e8o00podos 8 ee Hedpax.
[ns docmuxxkeHus1 amouU yenu Ucrornb3yrmcs pa3fnuyHbie eeoriocudeckue Memoobl, 8KoYasi epa-
8UMempuYecKoe U MaeHUMHOe uccrie0o8aHUs], celiCMUYECKY0 momMoepachuro U 2e05102UHeCKOe
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KapmoepacghuposaHue. MiccnedosaHue HarnpaeneHo Ha 8bisiereHue CmpyKmypHbIX ocobeHHocmel,
makux Kak ckriad4amocmb, pa3/ioMbl U pa3pbiebl, KOmMopble Mo2ym npedcmaesnisime cobol nomeH-
yuarnbHble 108ywKu 0ns1 yanegeodopodos. Kpome moezo, ocywecmernsgemcs aHanu3s 2eoo2udeckol
ucmopuu peauoHa, 8Kryas 0cadoyHbie OMIIOXEHUS U UCMOPUI0 MEKMOHUYeCcKUX cobbimud, 0rs
onpedeneHus ycrnosuli hopMUPOBaHUS U COXpaHEHUSsI y2rieeo000p00HbIX 3anacos.

lNpu oueHke Heghmeza3oHOCHOCMU 0cado4yHO20 Yexria Anakornbckoeo bacceliHa Heobxo0u-
MO yHumbI8amb Hanu4ue yareHOCHbIX 20PU30HIMO8, MaKux Kak AnakorbCKoe MecmopoxoeHue,
a mak>Xe MHO204YUCIIEHHbIE MPOSIBIIEHUST 2Ps13€8020 8yrIkaHU3Ma. dmu hakmopbl caudemerib-
cmaeytom 0 Hasu4uu fnosoxumernbHo20 "yernesodopodHo20 ¢hoHa" 8 paccmampusaemMol meppu-
mopuu. Yqumsigasi 0aHHble 0CO6eHHOCMU, B03MOXHO orpederieHue nepcrieKmueHbIX y4acmkos
0ns danbHeliwe20 usyvyeHust u paspabomku yerneso00pOOHbIX MECMOPOXOEHULU 8 3MOM peauoHe.

B pesynsmame uccriedogaHusi npednpuHUMaemcs rnorbimka oueHuUmbs nomeHyuanbHyr Ha-
nuque yerneeodopoOHbIX Mecmopoxx0eHuUl 8 Arakornbckol ernaduHe.

KITIOYEBBIE CJIOBA: 2eonozusi, Mecmopox0eHuUsl, MeKMmMoHuUKa, ernaduHa, Heghmeaas0o-
HOCHOCMb, y2r1e8000p00hbI.

Tarbagatay, Barlyk, and Dzungarian Alatau mountains from the southwest, it is
bounded by the Alakol-Dzungarian fault and from the northeast — by the Ayaguz-
Urzhar fault the dimensions of the depression within Kazakhstan are 300x250 km [1-2].

The Eastern and Southeastern depressions have a complex dynamic of the geological
section ranging from Paleozoic to Quaternary sediments, with a wide development of
sedimentary carbonate-terrigenous strata and significant manifestations of volcanism
in the lower parts of the Paleozoic rock assemblage. The study area covers the territory
of Almaty and partly East Kazakhstan regions within 43°-47°N 74°-82°E. The studied
geological complexes in the depressions are composed of volcanogenic-sedimentary
Paleozoic rocks and terrigenous Meso-Cenozoic sedimentary deposits [3-4].

The thickness of the sedimentary cover in the Alakol depression reaches 4.0 km in
its deep troughs, but there is no reliable information on the composition of the deposits.
The thickness of Neogene sediments is estimated at 1.5 km. The immersion depths of the
Meso-Cenozoic complex suggest that some of them are located in the main oil generation
zone and even in the main gas generation zone (2-3 km) [5-6].

The tectonic structure of the depressions is analyzed on the basis of geological surveys,
geophysical works, and data obtained from rare wells. The study considers a wide range
of issues, namely, lithological and paleogeographic rock characteristics, sedimentation
conditions, tectonics of the sedimentary cover, its structure and placement in the section
of prospective oil and gas source strata for establishing favorable conditions for them.
For a complete analysis, the issues of the geological structure and oil and gas content of
the considered depressions are addressed [7-8].

Materials and research methods. The structural features of the Alakol depression
are described in many sources. Although the basement surface and Paleozoic diagrams,
based on a comprehensive interpretation of seismic and graviometric materials (Figure 1),
are useful for analysis, seismic data are more reliably illuminated by the common depth
point method (CDP), as applied by Remas Corporation LLP in 2007-2008.

Along the basement surface, the Alakol depression is an extensive asymmetric depression
with a steep southwestern side at the regional fault (thrust) and a gentle northeastern side.

ntroduction. The Alakol depression is situated between the alpine uplifts of the
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Figure 1— Seismic exploration scheme of the Alakol depression

The greatest depths of the basement are located along its southwestern side at the Alakol-
Dzungarian fault from the 200-m isohypse in the northwest to 4,200 m in the southern part
of the depression near the state border with the People’s Republic of China (PRC).

In the central part of the depression, in the area of islands with the outcrop of
Devonian-Carboniferous sediments, there is a swell-like uplift of the northwest extension
(saddle) dividing the depression into the South Alakol and East Alakol troughs. The depths
to the basement in the East Alakol trough are outlined by the isohypse of up to -2,000 m.
In the South Alakol trough, the most lowered section is located at a depth of 4,200 m.
Their dimensions are 60x20 km and 100x30 km, respectively. The maximum depths of
the basement surface for the entire depression are recorded within 2,300-4,200 m in the
troughs. In the depression, in addition to the regional faults, namely North Dzungarian (aka
Alakol-Dzungarian) and Chingiz-Alakol (in the east of the depression), there are a large
number of smaller faults in the northeast, complicating the structure of the sedimentary
complex. These faults create a system of large and small blocks in the basement and the
inherited draping structures of complex composition in the overlying sediments.

The structure of the cover is formed by the Jurassic coal-bearing terrigenous (500—700
m) structural stage, which is not developed everywhere, and the Neogene-Quaternary (up
to 1,000 m) structural stage. The maximum thickness of the sedimentary cover is 1,600 m,
located near the Alakol-Dzungarian fault. In the axial part of the depression, the Sasykkol-
Alakol uplift is situated, the roof of which is expressed by Paleozoic outcrops on the islands
of Lake Alakol and the coast of Lake Sasykkol. To the north and south of the uplift, the
Paleozoic surface subsides. In the area of the Dzungarian Gate, the depression narrows to
1-1.2 km and closes. The northwestern closure of the depression occurs through a smooth
lift of the Paleozoic surface towards the Bakanas synclinorium [2].
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The structure of the Alakol depression was formed as a result of active postcollisional
Paleozoic, riftogenic and platform Mesozoic-Cenozoic events. Since the Miocene, this
territory of Central Eurasia has been involved in active epiplatform mountain-building
processes associated with the collision of the Eurasian and Hindustan plates. It is in the
Mesozoic-Cenozoic that these areas were formed, and since the Miocene, they have been
actively developing as submontane and intermontane depressions (Figure 2).
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Figure 2 — Location map of the Alakol depression structures

The modern tectonic structures of the Alakol region and the adjacent territory of
the PRC were strongly affected by the Alpine orogeny (Pliocene-Anthropogen). Its
characteristic feature is the activation of faults in the Paleozoic substratum with a sharp
dominance of vertical movements both in the substratum itself and in the Meso-Cenozoic
cover. The extensive southern part of the Alakol Meso-Cenozoic depression experienced
uplift and transformation into a continuous system of grabens and horsts. As noted above,
along the basement surface, the Alakol depression is an extensive asymmetric depression.

The tectonic structure of the Alakol depression is characterized on the basis of a
Paleozoic surface map, compiled from seismic data. The southwestern side is steep and
bounded by the Zhetysu fault. The northeastern side is gentler. Along the axial lines of Lake
Alakol and Lake Sasykkol, there is a swell-like uplift of the Paleozoic surface, which divides
the depression into two parts — shallow gentle northeastern and deep southwestern [2].

In the modern structural plan, the Alakol depression is represented by the North Alakol
and South Alakol grabens separated by the Sasykkol-Alakol horst (Figure 3). Before the
neotectonic transformation, this structure extended far to the southwest (the Biyen-Aksu
interfluve) and to the south, at least to the Tastau River valley. The northern boundary is
less clearly expressed and represented by a system of small step faults separating Meso-
Cenozoic strata from Carboniferous-Permian volcanic rocks. The maximum thickness
of the platform cover overlying the Paleozoic basement is characteristic of the southern
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graben. Based on the geophysical data of vertical electrical sounding (VES), the thickness
of unlithified strata in the Paleozoic exceeds 2,100 m.

The Paleozoic substratum is most submerged in the northwestern direction, about 55
km long along the southwestern coast of Lake Alakol. This fault-line graben enters the
Zhetysu "gate" in the southeast and can be traced to the Ayaguz River in the northwest. Its
total length exceeds 250 km with a width of 20-25 km. To the west of the Tentek River,
Miocene-Oligocene sediments are penetrated by drilled wells at depths of 200-600 m.
Jurassic and Triassic sediments come to the surface in thrown tectonic blocks in the far
northwest (the Aktogay region) and the far southeast (the Katu Mountains) [2].

The Sasykkol-Alakol horst is outlined according to geophysical data and Paleozoic
outcrops on the islands of Lake Alakol and the coast of Lake Sasykkol. Since even
Tertiary sediments are absent in these places, it can be assumed that in the Pliocene and
the early Anthropocene, the horst area was very intensively eroded. The northern graben
is situated between the Paleozoic Tarbagatay massif and the Sasykkol-Alakol horst. On
the eastern flank, the northern graben passes into the Emel graben, which connects the
Alakol depression with the Pre-Tarbagatay part of the Paleozoic.

On the northern and southern grabens of the Alakol depression, there may be poorly
dislocated continental Permian sediments, presumably attributed to the transitional or quasi-
platform structural stage. The Urzhar monocline is located in the extreme peripheral part
of the depression with a "gradual" uplift of the basement surface towards the Tarbagatay
ridge. The monocline occupies the territory north of the Sasykkol-Alakol horst and the
North Alakol graben-syncline. In the eastern part of the depression bordering the PRC,
between the Arkarly and Arasantau mountains, there is the Emel graben-syncline stretching
further to the east in the PRC. The Usharal horst is a fault-line structure paragenetically
related to the South Alakol fault-line graben. The horst can be traced along the Alakol-
Zhetysu fault zone from the Arganaty Mountains to the Tastau River valley.

To the east, from the Tentek River valley to the bottom of the Arganaty Mountains, there
is a fault-flexural zone, where Paleozoic strata come to the day surface in tectonic blocks.
They are overlain by a cover complex of mottled clays, dated mainly to the Paleocene. The
structure of the Shilikti and Tonkuruz grabens adjoins the considered zone directly from
the south. Paleogene-Neogene red and mottled sediments in the area of the grabens are
penetrated by wells at depths of 200-500 m. The northwestern and southeastern boundaries
of the grabens are complicated by uplifts and thrusts with a fault plane tilting to the southeast.

In the cover complex of the grabens, surface-gravitational folding is widespread.
This folding is found in the Tushangzi oil field. This field is located on the western flank
of the Urumchi piedmont trough. Fault-line anticlines are also widespread in the Alakol,
Shilikti, Sarkand, Kolpakovsky and Borotalinsky grabens. The appearance of anticlines
in small grabens, such as Terekti, Konstantinovsky, and Tonkoruzsky, is not excluded.
The widespread occurrence of mud volcanic breccia and mud volcanoes in the Pliocene
indicates their possible connection with oil deposits, which suggests the likely impact of
the Alpine orogeny on the formation of oil-bearing deposits in this region [3].

Mud volcanoes are another important feature of the structure of the Alakol depression.
Mud volcanoes observed on the day surface are formations of modern active tectonics.
In the Kolpakovskaya depression, there are faults associated with mud volcanism, along
which there is a displacement of areas composed of mound clays.
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Figure 3 — Map of tectonic zoning of promising areas of the Alakol basin

Various domed uplifts, small horsts and grabens are widespread in the Alakol
depression. In geomorphological terms, there are landslides as well as steeply-sloping
ridge-shaped, crescent-ridge-shaped, and crescent-ridge-shaped landslide topographic forms.
All these structures and topographic forms may have resulted from mud volcanoes [3].

V.L. Gulnitskiy carried out electrical measurements in the eastern and northeastern
parts of the Alakol depression (1957) and applied the VES method to reinterpret the
geoelectrical data. Based on the results, the depth of the Paleozoic basement was
established at 3,600 m. It was revealed that the basement was complicated by a system
of deep faults. In the subsurface section, Cenozoic and Jurassic-Paleogene sediments up
to 2,000 m thick were identified [4].

In 1958, Yu.N. Akopov and L.A. Pevzner carried out seismic surveys using the
reflection method and the correlation refraction method in the area of Lake Alakol for
the first time. Their surveys had an experimental and methodological nature. A marking
boundary was established (V, = 5,400 m/s), developed throughout the entire survey area
and lying at a depth of 1,200-1,300 m. The section of the pre-Paleozoic complex of the
Alakol depression was not identified [5].

Results and discussion. The structural features of the sedimentary complexes of
the Alakol depression can be analyzed by the basement surface and Paleozoic schemes,
compiled based on a comprehensive interpretation of seismic and gravimetric data [2].
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The IV reflecting horizon, confined to the top of Paleozoic sediments, is characterized
by the highest dynamic expressiveness and extended tracking. In most of the depression,
the top of Paleozoic sediments lies at depths from tens to a few hundred meters, as
a result of which seismograms usually have none or one or two reflections with a
significant background of multiple waves. In the gravitational field, an extensive minimum
corresponding to the Alakol depression and an intense gravity step tracing the deep fault
in the southwest of the depression are clearly distinguished.

Along the basement surface, the Alakol depression is a vast asymmetric depression
with steep southwestern and gentle northeastern sides. The greatest depths of the basement
are observed along its southern and southwestern boundaries, where along the North
Dzungarian high-amplitude fault it borders the outcrop of Paleozoic rocks on the day
surface. Near the North Dzungarian fault, the South Alakol and South Sasykkol troughs
are recorded with dimensions of 100 x 35 km and 60 x 20 km, respectively. The maximum
depths of the basement surface for the entire depression are recorded in the range of 2-3
km to 4 km in the South Alakol trough.

To the northeast of the fault-line zone, the basement top rises at an angle of 10°
towards the Tokrau-Bakanas zone. At a distance of 40-50 km from the North Dzungarian
fault, the depth of the basement decreases to a few hundred meters. In the eastern part of
the depression, the East Alakol trough is outlined against the background of a monocline.
The structure of the top of Paleozoic sediments almost completely inherits the structural
features of the basement surface [5].

A comparison of the structural diagrams of the folded basement surface and the top of
Paleozoic sediments shows that there is an intermediate structural stage in the composition of
Paleozoic sediments in the deepest troughs. It is characterized by lower densities in comparison
with the basement and, apparently, less dislocation. The thickness of this stage reaches 0.7 km
in the South Alakol trough and up to 1.2 km in the East Alakol trough. Based on geophysical
data, it can be assumed that the intermediate stage is represented by terrigenous rocks.

Thus, the Alakol depression, formed as a result of the subsidence of the crustal
block along the North Dzungarian fault, is characterized by a relatively weak structural
differentiation with a shallow bedding of the basement surface. The deepest South Alakol
and East Alakol troughs are presumably filled with relatively weakly dislocated Upper
Paleozoic terrigenous sediments that are part of the intermediate structural stage.

For a complete assessment, geochemical studies were not carried out to predict
the oil and gas content of the depression, with the exception of single drilling cutting
analyses. The outcrops of rocks studied in the margin of the depression show that they
have industrial coal-bearing properties within the Alakol coal field and are generally
enriched by dispersed forms of organic matter. These sediments are developed mainly in
the trough zones and can be considered as potential oil and gas source. However, even
in these zones, their immersion depths do not exceed 1.5-1.8 km, making it impossible
for them to reach the maturity level of active hydrocarbon generation. In this case, the
magnitude of the generation potential could not be significant since the bulk of organic
remains is represented by remains of higher vegetation.

Due to the poor knowledge of the oil and gas content of the sedimentary complexes
of the Alakol depression, one can estimate their oil and gas prospects very roughly. The
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high intensity of the tectonic regime influenced the structural-formational complexes
associated with horsts and grabens, which affected the lithological-paleogeographic
conditions of rock formation (Figure 4). The most favorable conditions for hydrocarbon
generation are Mesozoic and Cenozoic formation strata, represented by Triassic-Jurassic
and Paleogene-Neogene sediments. This rock assemblage is identified as potentially
promising oil and gas bearing [6].

The depth of oil and gas generating rocks in favorable catagenetic gradations also
allows us to identify the Mesozoic-Cenozoic complex as promising for oil and gas
exploration. The degree of catagenesis corresponds to the upper half of the main oil
generation phase.

To assess the oil and gas potential of the depression, the study used data on gray-
colored complexes of Paleozoic and Mesozoic sediments as well as mud volcanoes in
the margin of the depression.

According to the data of Remas Corporation LLP, C,,, in the outcrops of Jurassic
sediments constitutes an average of 2.7% in the inter-coal intervals at the Alakol brown
coal field.

Only one oil show is identified — an oil film on water from the hydrogeological
well No. 20 at the Tasta River mouth at its confluence with the lake. Hydrogeological
parameters in the side sections of the depression are also unfavorable. Aquifers contain
fresh infiltration water, but mineralization increases with increasing depths. Permian,
Triassic, and Jurassic coal-bearing sediments in the inner parts of the depression can be
considered as oil and gas source. However, in most of the depression, their immersion
depths do not exceed 2.0 km. Therefore, they cannot reach the maturity level of the main
oil generation zone of 2.8-3.0 km for intermontane depressions.

The magnitude of the generation potential, in this case, could not be significant also
because the bulk of organic sediments is represented by remains of higher vegetation. This
means that the nature of dispersed organic matter is predominantly humus, while for the
active generation of liquid hydrocarbons they need to submerge to depths corresponding
to temperatures from 80-90°C to 150-170°C at the catagenesis stages of dispersed organic
matter, mesocatagenesis (MC,, — MC,) [7].

The temperature regime of the sedimentary complex is determined by the magnitude
of the geothermal gradient, about which there is no specific information in the deep wells
of the Alakol depression. Therefore, one can use similar data for the nearest Ile and Zaisan
depressions. In the Ile depression, in eight deep wells of the Zharkent trough, an average
geothermal gradient was 2.7°C per 100 m of the section. According to these averaged
data, a depth of 2 km should correspond to a temperature of 54°C, 3 km — 81°C, and 4
km — 108°C. Although this is an approximate estimate, it testifies to the low-temperature
regime of the depression, which is typical for intermontane alpine basins [8].

Lithological-paleogeographic conditions and the tectonic regime influenced the
general rock composition scheme in the stratigraphic section of the Paleozoic complex. The
widespread development of coarse clastic rocks and coarse-grained sandstones accumulated
during the rare penetration of the sea, as well as the manifestation of volcanism clearly
demonstrate the synchrony of tectonic movements covering the vast territory of the Asian
continent.
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Figure 4 — Scheme of prospective oil and gas bearing complexes:
East lle (1) and Alakol (2) depressions

In our opinion, the Permian and Jurassic were the main formation periods of oil and
gas source strata within the original Alakol depression, which exceeded the modern one
by 2-3 times. The narrowing of the Alakol depression along the surface is associated with
the overlap of its southern half by powerful thrusts that are an integral part of the deep
structures of the modern mountains of Northern Dzungaria. Materials on the western part
of the Alakol depression near Lake Balkhash indicate that the Carboniferous and Permian
marine sediments form an underthrust plate submerging to the north under the volcanic
belt of Carboniferous-Permian age. The underthrust seam runs from the southern side of
the islands on Alakol to the southern edge of Lake Sasykkol [9].

Conclusions. The analysis of geophysical and geological data showed that the
tectonic activity of this region manifested itself in two stages. The most active fault
tectonics fell on the Cimmerian epoch, which left blind faults in the sedimentary
cover body. The decline in their activity was observed in the Jurassic and Lower
Cretaceous period. The second epoch was marked by the newest cross faults, which
could be traced to the day surface of the depression cover.

The manifested tectonic movements suggest that the formation features of local
structures in the zone of regional faults are mainly subject to their orientation [10].
An important and decisive role in the formation of the Alakol depression is assigned
to the stages of tectonic movements, which are associated with the Caledonian and
Hercynian folding cycles, as well as the processes of intrusive magmatism. The first
Caledonian orogenic cycle of the formation of the depression structure manifested itself
in the development of large linearly elongated folds in the southwestern extension. The
structures were characterized by the steep incidence angles of the wings (60-700) and the
irregular bedding of Silurian and Devonian strata on Ordovician and Silurian formations.

The second stage of tectonic movements, the Hercynian orogenic cycle, manifested itself in
the development of gentle (25-300) brachyanticlinal folds mainly in the northwestern extension.
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Subsequent powerful orogenic phases were accompanied by the intrusion of large

felsic and intermediate bodies. At that time, due to the formed and rather rigid Caledonian
substratum, the main disjunctive faults were manifested, which predetermined the modern
contours of the Alakol depression and its individual tectonic blocks.

Within the boundaries of the modern Alakol depression, Permian and Jurassic oil and

gas source rocks are overlain by a two-kilometer stratum of Cenozoic loose sediments
formed in the Cenozoic young graben. The thrust sole is considered as a fluid seal.
Presumably, in the northern part of the Dzungarian ridge, its depth is 1-2 km, submerged
under the main ridge to the south-southwest [11].

The Paleozoic rock assemblage cannot be ruled out as a source of hydrocarbon

generation. Devonian-Carboniferous sediments and terrigenous-siliceous-carbonaceous
rocks of a rather significant thickness up to 10 km can be considered as oil and gas source
strata. Particularly promising are the sediments located under the thrust base, where the
preservation of hydrocarbons is guaranteed by a powerful fluid seal. The results of the
preliminary research work carried out and the analysis of available data revealed the
presence of up to 5 km of sedimentary and volcanogenic-sedimentary deposits of Paleozoic,
Mesozoic, and Cenozoic age.

Paleozoic rocks are not excluded as prospective for oil and gas content, since in many

countries of the world, there are fields with significant oil and gas reserves in reservoirs
formed under the impact of volcanism on sedimentary deposits.

When assessing the oil and gas content of the sedimentary cover of the Alakol basin,

one should take into account the presence of coal-bearing horizons in the section (the
Alakol field) and numerous manifestations of mud volcanism, which generally indicates
a positive "hydrocarbon background" characteristic of the considered area.

As the practice of oil and gas exploration in various oil and gas provinces of the

world shows, these are the accompanying factors in the identification of large oil and gas
fields. In general, in the Alakol basin, one can hope, with a certain degree of confidence,
for oil and gas prospects and field discoveries [12]. @
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