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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.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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GEODYNAMIC MODEL AND OIL AND GAS POTENTIAL
OF THE NORTH-TORGAI BASIN

Abstract. In the course of history different groups of scientists have studied the tectonic structure and evolution
and consistency of mineral deposits location on the exposed territory of the Kazakhstan and along the Eastern slope
of the Urals. As a consequence, the Torgai depression, which divides the East and West Kazakhstan structures was
admitted to be poorly investigated, therefore, this region remains a blank spot on the geodynamic reconstruction
schemes over the Kazakhstan.

A geodynamic division into districts of the territory from the Urals in the West to the Kokshetau and Ulytau
upheavals in the East was carried out in the article based on the analysis of the latest geological and geophysical
materials. The East-Urals anticlinorium, the Denisov’s shear zone, the Valeriyanov’s synclinorium, the North-Torgai
depression and the Kokshetau-Ulytau upheavals zone are emphasized.

The description of each tectonic zone is provided from the plate tectonics standpoint. The structure of the
North-Torgai sedimentary Basin is described in more details and, taking into account its geodynamic evolution in the
Devonian and Carbonic periods, the oil and gas potential of its central part as to the Devonian and Lower Carbonic
sediments is highly appreciated.

Key words: a sedimentary Basin, a volcanic arc, an allochthon, oil and gas potential, a geodynamic model.

The northern Torgai is best known for its magnetite deposits such as Kacharsky, Sokolovo-Sarbaisky,
the oolitic iron ore deposits of the Lisakovsk group, the Shaimerden polymetallic deposit, and also bau-
xite-bearing massive reserves of Denisov-Fedorov’s and Valerianov’s zones. All of these deposits are in
the suture zone of the Ural fold system with the North Torgai depression, in the geodynamic order they
were all arranged in the suture zone of the western edge of the Kazakhstan plate with the eastern line of
the Urals Ocean of Paleozoic and the East-Urals microplate.

To the East of these acclaimed ore deposits the major part of the territory is covered with the Meso-
zoic-Cainozoic cover of a considerable thickness, which is actually denoted as the North Torgai
depression in the literature. It adjoins in the East to the Kokshetau and Ulytau upheavals and in the North
merges into the West Siberian syneclise rich by gas and oil reserves.

At the course of time a notion about " The Geology of East Kazakhstan" in the geological literature
has been worked out since N.G. Kassin and R.A. Borukayev, whereby "The East Kazakhstan" was under-
stood as the territory starting the Kokshetau-Ulytau zone the whole area of Kazakhstan, the total outcrops
territory of Paleozoic and more ancient formations, since the exposed areas were exactly the exploration
target in seeking the solid minerals. The numerous treatises of such luminaries of Kazakhstani geology as
R.A. Borukayev, L.F. Nikitin, V.N. Lyubetsky, V.Y. Koshkin, A.V. Avdeyev and et al were dedicated to
the Tectonics and paleo-geodynamic reconstructions of "The East Kazakhstan".

Another group of geologists headed by L.A. Yanshin, A.A. Abdullin and others studied the Urals-
Mugodzhar zone.

Among the primary treatises "The tectonic map of the Kazakh SSR and adjacent territories of the
Union republics" edited by V.F. Bespalov, G.V. Garkovets, V.K. Yeremin et al, (1971) and "The tectonic
map of the Paleozoic foldings region of Kazakhstan and adjacent territories (edited by A.A. Abdullin and
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G.V. Zaitsev, (1976) may be designated in which the probable correlations of the largest structures along
both sides of the North Torgai depression are demonstrated.

In the landmark collective treatise "The Deep structure and the mineral resources of Kazakhstan"
(Alma-Ata, 2002), "The Torgai-Syrdaryan depression divides the structures of the East and West
Kazakhstan is specified. The basement structure of the depression has been relatively poorly studied;
therefore, this region mainly remains a blank spot in the schemes of geodynamic reconstruction over the
Kazakhstan" (p. 188).

Field investigations of various mineral resources, including oil, were carried out at the exposed area
of the Urals fold system in the East, and within the Kokshetau and Ulytau upheavals in the West.

The direct evidences of oil availability on the Kostanai (Borovoi) anticlinal zone at the western flank
of the North-Torgai depression have been known since 1936. The attempts to find oil deposits were
undertaken several times. Explorations of oil and gas drilling the small wells up to 1,500 m were carried
out on a relatively regular basis in the Shcherbakov, Novonezhinsk, Lesnoi and Koskolski areas by the
North Kazakhstan Territorial Geological Department in 1953-1973. The numerous indications of disper-
sed oil and bitumen in the Carbonic period sediments, however, showed no significant accumulations. A
weak influx of heavy tarry oil was just obtained in the 119 well, and managed to gather 1.5 tons volume.

In 2012-2017 the "Energy Resources" company have carried out excessive explorations and managed
to receive the oil influx in the H-I well on the Novonezhinsk area and fulfilled the seismic surveys by 2D
CDP method not only in the detection area with the determined Shokai, Shakhmardan, Sagadat fault traps,
but also regional lines that proved failure to deploy of the Devonian and Carbonic sediments between the
Kostanai anticlinal zone and the Kokshetau massif. The same company has carried out the seismic
investigations in the central part of the North-Torgai depression that allowed identifying the Devonian and
Low Carbonic period ledges.

The new seismic materials along the central submerged part of the North-Torgai depression, indica-
ting the failure to deploy of the Devonian and Carbonic sediments of more than 4,000 m thickness, unlike
the Valeriyanov’s zone, where they are crushed into folds, destroyed by numerous faults and broken by
intrusions, are absolutely not correspond with the Hercynides development notions on this territory from
the standpoint of the geosynclinal hypothesis. The fact of the North-Torgai area was referred to the
Hercynides denoted on the each tectonic map published during the Soviet period and in the subsequent
editions of individual scientists have retarded the oil explorations to a great extent, scientifically grounded
assessment of its prospects and, as a consequence, the attraction of investors to the exploration of oil
deposits.

The entire North-Torgai territory on the maps of oil and gas bearing regions of the USSR (A.N. Shar-
danov et al. 1983, G.Kh. Dikenshtein et al. 1984) was classified as a land with unclear prospects or of no
prospects up to the beginning of the 21st century. The Central-Torgai potential oil and gas bearing area
was emphasized in the treatise " The Deep Structure and the Mineral Resources of the Kazakhstan, Oil
and Gas", Volume III edited by S.Z. Daukeev, B.S.Uzhkenov, A.A. Abdulin and others (2002) and in "
The Intergrated research of sedimentary Basins of the Republic of Kazakhstan. The North-Torgai Basin"
edited by O.A. Aksholakov and A.B. Bigarayev (2011). A scientific substantiation of oil and gas potential
of the Paleozoic sediments, other than a brief description of the Paleozoic as regards the Kostanai
reference profile and the individual non-deep wells is unfortunately not provided in them.

The abovementioned treatises about oil and gas geological division into districts has modeled on the
study of geosynclines and platforms, and the main criteria were the stratigraphic range of the sedimentary
deposits and the structural and morphological traits of the cover structure. The formation (genesis) of the
Basin itself and its geodynamic conditions of evolution, which predetermined the conditions and the rate
of sedimentation, probable variations in the thermal control and the influence of tectonic processes
occurring in the Urals fold system, most significantly in the Valerianov’s volcanic zone appearing the
primary factors were not taken into account.

Such kind of failings are mostly considered and eliminated at the process of study of the Basin from
the standpoint of plate tectonics theory.

The igneous and sedimentary rocks and the new seismic materials association analysis on the territory
between the Urals fold system and the Kokshetau ancient massif affords to identify a number of
geodynamic zones that adequately explain the regularities of as solid minerals deposition of various
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mineralization and the plentiful oil occurrences and provide a scientific basis for the oil and gas prospects
assessment of the North-Torgai Basin. In terms of zoning of the considered territory summarizing the
numerous publications on the tectonics it is expedient to single out: the East-Urals zone, terminated in the
East by the Zhetigarin’s regional fault; the Denisov’s shear zone to the Livanov’s fault; Valeryanov’s
zone, which forms the northern part of the regional volcanic arc and gradually turns into the Kostanai
anticlinal zone, terminated from the East by the Central-Torgai fault. This anticlinal zone forms the
western flank of the North-Torgai Basin; the main prospective target of new oil and gas deposits is limited
in the East by the ancient Kokshetau and Ulytau upheavals (figure 1 and 2).

The East-Urals zone is represented by an allochthonous plate terminated in the East by the
Zhetigarin’s regional fault, well-mapped by the outcrops of the ancient strongly transformed and greatly
dislocated rocks of Riphean, Vendian and Lower Paleozoic. This fault zone can be observed for several
hundred kilometers and consists of several plots (?) echelon like interlocking. The allochthonous plate
proceeded along this plate, which now forms the East-Urals mega-anticlinorium, in the late Paleozoic at
the closing stage of the eastern line of the Urals Paleogene due to the Kazakhstani continent convergence
and clashes with the East-Urals microcontinent.

2

| 54

| S

Figure 1 — The geodynamic model of the North-Torgai.
Basin structure: 1 — ancient Precambrian upheavals: 1 — Kokshetau and 2 — Ulytau; 2 — East-Urals megantiklinorium;
3 — Denisov’s shear zone; 4 — Valerianov’s synclinorium; 5 — Kushmurun’s graben; 6 — North-Torgai depression; 7 — thrusts (1),
faults (2) and regional faults (3): 1 — Zhetygara, 2 — Livanov, 3 — Apanov, 4 — Central-Torgai and 5 — Amangeldy.
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Figure 2 — Geological profile along the Ural-Kokshetau line:
1 — ancient massifs; 2 — allochthonous plate; 3 — Caledonian base; 4 — intrusions; 5 — Triassic traps; 6 — Devonian-Carbon
age reefs; 7 — Mezozoic-Cainozoic cover; 8 — faults; 9 — QOil field of Novonezhinsk (a) and Ybraikhan Devonian reef (b).

The Valerianov’s zone between the Zhetygara and Apanov regional faults in terms for the conven-
tional geodynamic principle of division into districts can be considered as a part of a regional volcanic arc
in the West of the Kazakhstani lithospheric paleo-plate which was formed due to the subduction of the
ocean floor of the Urals Paleogene eastern line under the Kazakhstani plate.

The Valerianov’s zone is a part of the regional volcanic belt is known in the literature as the Vale-
rianov-Beltau-Kuraminsky, with a total length of more than 2,000 km, more than 1,100 km in the territory
of Kazakhstan in particular. The belt formation is associated with the island-arc process in the western
pericratonic margin of the Kazakhstani lithospheric plate. The main Torgai iron ore region and the
Western Torgai bauxite bearing region are associated with the Valerianov’s zone. The metallogenetic state
of the Valerianov’s zone is determined by the volcanogenic sedimentary formation of the Vize and the
Serpukhov’s Stage, which is represented by a terrigenous-carbonate-volcanogenic thickness, which is
divided into three suites: the Sarbaian basalt-andesite (C,,), Sokolov’s carbonate-volcanic (C;, y2.3) and
Kurzhunkul’s Andesite (C;, v-s).

Similar to the Kuramin’s zone in the Republic of Uzbekistan non-ferrous metals are predicted in the
Valeryanov’s zone: copper, lead, zinc, as well as gold. The Shaimerden zinc deposit in this zone is the first
indication of the possibility to forecast the polymetallic salinity.

The sedimentary-volcanogenic formations of the Lower Carbonic Period, contorted into the structural
highs of the north-south trend, complicated by discontinuous faults play the main role in the Valerianov’s
zone structure. They are represented by the sandstones, argillites and limestones and underlie without
visible unconformity on the Famennian sediments.

The section explored in the region begins with the reddish continental sediments of the Devonian,
carbon bearing thickness of the Famennian and the lower Tournaisian is above, which is overlapped by the
carbonate-terrigenous thickness of the upper Tournaisian-Lower Vize. The section is completed with a
huge volcanogenic-sedimentary thickness of an average Vize and the Namurian consisting of the
limestones and reddish-grey color sandstones with tuffaceous material and basalt interlayers, spilites and
andesite-basalts, which is the main ore-bearing suite the largest deposits of magnetite ore are confined to.
The bituminous limestones were found in the Valerianov’s suite at the Sarbaian deposit (figure 3).

The study of the samples from the numerous core wells and the outcrops has concluded in the content
of the volcanic strata in the section decreases significantly with the distance from the Ural to the East, and
the section is represented by terrigenous-carbonate rocks with the volcanic rocks inclusions and interbeds
on the Kostanai (Borovoi) anticline.

The Valerianov’s zone overall laminary thrust on the East is confined by the Apanov’s regional fault,
at the back of which the influence of tangential stresses, naturally directed from the Ural to the East is
sharply faded.

Throughout the Devonian and the Early Carbonic periods the North-Torgai Basin was a passive
margin of the Kazakhstani continent, facing the Urals Ocean. Starting with a late Vize, i.e. the collision of
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the Kazakhstani plate with the East-Urals micro-plate and with the East-European plate, the Valerianov’s
volcanic belt formed by andesites, andesite-basalts, dacites and diorites and granodiorites, breaking
through them, originated behind the main island arcs of the Ural.

In the course of the Middle-Late Carbonic and Permian periods a significant shrinkage of the sea
Basin size took place, foundation of the Late Paleozoic retro-arc deflections and the accumulation of
terrigenous sediments with glomerations within their limits consisting of limestone pebbles and effusive of
the Devonian and Lower Carbonic periods, which at the time were cropped out in the collisional orogens
in the East-Urals anticlinorium, the Denisov’s and Valerianov’s zones of the Eastern Ural.

Following the geophysical explorations an abrupt difference of the North-Torgai depression from the
Valerianov’s zone is observed. The gravitational and magnetic fields have a high intensity and stretched
in-line shape in the north-south trend within the Valerianov’s zone. The North-Torgai depression differs
by an inlaid weakly dissected shape of low intensity, both gravitational and magnetic fields (figure 4).

The structure of the North-Torgai Basin is well explored by seismology on the licensed territory of
“Energy Resources” company. According to the regional latitudinal profiles, the performance of eight
almost parallel reflecting horizons is evidenced by the lack of deployment of the Devonian and Carbonic
formations of more than 4,000 m thickness (figure 4). Based on the geosynclines standpoint, the territory
examined is within the Urals-Mongolian belt Hercynides, where the strong deployments of the Devonian
and Carbonic formations are expected to be as in the Valerianov’s zone. Recently accepted information
confirms the accuracy of our approach to the study of the North-Torgai Basin structure from the
standpoint of plate tectonics theory (3 and 4).

The reefs of the Devonian — Tournaisian age of 600-750m high as the Ybyraikhan reef have been
identified on the western slope of the Aschiboy’s upheaval in the central part of the Basin (figure 5). As
previously mentioned, in the territory adjacent to the Kostanai anticline, several local upheavals such as
Shokai, Shahmardan and Sagadat are mapped by seismology, which can serve as deformational traps for
oil and gas in the Devonian and Lower Carbonic sediments (figure 5).

The Devonian deposits are cropped out on the western and eastern flanges and are uncapped by the
wells in the central parts of the Torgai depression. They are represented by a sedimentary-effusive stratum
consisting of the red-colored glomerations and sandstones interstratified with the persilicic effusive
covers. The shale rocks, limestones and tuffites are found occasionally. The dark grey bituminous carsti-
fied limestones of the Givetian age of up to 1,300 m thickness were encountered. The Upper Devonian
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Figure 4 — Regional reflection time section through the North-Torgai Basin.
V Oil field of Novonezhinsk

Figure 5 — Ybyraikhan reef: a — subsurface contour map along the reservoir top (reflecting R horizon),
b — Isopach map of reef complex and ¢ — depth section with reef structures

formations as part of the Frasnian and the Famennian stages are established everywhere. The Frasnian
stage is represented by the carbonate and terrigenous rocks alternation with a total thickness of 500 m. The
Famennian formations in the lower part of the section are folded by the red-colored, brown glomerations,
coarse-grained sandstones and clay stones, with the effusion inter-layers now and then. In the upper part of
the section the grey, organogenic, cavernous-fractured limestones are predominate, where the oil shows
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were observed and oil influxes have been obtained in the Novonezhinsky and Shcherbakovsky stretches.
Generally, the total thickness of the Devonian formations sharply increases towards the Ural, i.e. the
former paleo-ocean, the content of the effusive rocks in the section increases in the same direction.

The Lower Carbonic formations are classified into three strata. The lower is of Lower Tournaisian
age represented by terrigenous-carbonate sediments has a small distribution. The middle stratum of the
Upper Tournaisian - Lower Vizean age in different structural-facies zones has a different composition and
varies from the West to the East from the carbonate-terrigenous to terrigenous-carbonate and further to the
carbonate. Numerous inclusions of liquid and inspissated oil are observed in the cracks and caverns of the
limestones. The thickness of the middle strata reaches 1,000-1,200 m in the West and decreases in the East
to 300-500 m.

The content of organic carbon varies from 0.1 to 2.97% per rock volume in the rocks of the Upper
Devonian and the Lower Carbonic period, and, according to the results of a complex analysis, they belong
to the category of oil and gas sources.

The Vize-Namur age formations are represented by the grey cavernous bituminous limestones. More
recent terrigenous formations, conventionally related to the Upper Paleozoic, are distributed only in the
West, mainly in the Kostanai zone and are represented by polymictic glomerations, sandstones and
siltstones, effusives horizons are occasionally come across.

The main stage of tectonic deployments caused by compressive diastrophic movements is also
assigned to this period, as a result of which the Denisov’s zone thrust over the Valerianov’s and the Vale-
rianov’s zones to Kostanai’s and the systems of anticlinal folds arrangement overturned to the East and
numerous faultings of the thrown up nature have occurred as a consequence. The geodynamic evolution of
the Torgai depression, which was changed over time, has created depositional environment of the passive
margin in the Devonian and the Early Carbonic period and then the retro-arc Basin in the Late Paleozoic.

In the central part of the North-Torgai depression the Lower Triassic formations of a considerable
thickness in the Grabens unconformable embedded on the washed out surface of the Paleozoic.

The graben-synclines formations have occurred within the periods of volcanic activity alternating
with the periods of aqueous sedimentation, judging by the frequent interstratifications of effusives with the
sedimentary rocks. The thickness of the effusive rocks layers varies from 5-10 m to 100-160 m, and the
sedimentary rocks, represented by the sandstones, conglomerates and clays, quite often enriched with the
sapropelic substance, range from several meters to 60-100 m. This sedimentary-volcanogenic stratum is
known as the Turinese series. The rude conglomerates layers are usually embedded in its foundation. The
total thickness of the series is variable and exceeds 1,500 m in many Grabens. The central part of the
North Torgai depression is covered with the low-power terrigenous sediments of the Mesozoic-Cainozoic
period.

Simultaneous origin (the end of the Permian and the beginning of the Triassic) of Grabens and their
confinement to the regional faults, which were the basaltic magma guides; a similar lithological compo-
sition of the filling sediments up to 3,000-4,000 m thick; the total north-south orientation is along the Ural
throughout 600 km, at a line width of Grabens extension of 50-150 km allows to join them into a single
East-Urals paleo-rift system. The genesis of rifts within the Torgai depression had a polycyclic nature. It
took place in the Early Carbonic, Triassic and Jurassic periods. Regeneration of the rift structures is
clearly observed to the South-East from Zharyk Graben formed in the Carbonic period, and Kush-
Murunsky in the late Permian and Early-Middle Triassic to the Grabens of the near Ishim Group (the Late
Triassic) and the Southern Torgai (Jurassic), is indissolubly connected with the activation change of the
regional deep faults in the course of time. The Triassic genesis of rifts cycle was somewhat cut down in
the development. The Graben of Kushmurun, perhaps, has passed the stage of deposition and, due to the
change in the tectonic frameworks, specifically abrupt uplift it experienced no subsidence stage and above
rift depression.

The Jurassic cycle embraced a vast territory, practically the entire central and southern part of the
Torgai depression, at this the remarkable size Grabens of the Jurassic age were originated within the
Grabens of the Early Carbonic and Triassic ages, that is, the second Grabens production in the same area
has occurred.

The Zharyk graben-syncline is of 200 km length and 20-50 km width stretched from the southwest to
the northeast, terminated by faults and executed by the Lower Carbonic sediments. The recent Kagansky
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and Mukyrsky graben-synclines, executed by the Jurassic sediments, occur unconformable on the Lower-
Carbonic stand out within its limits.

Kushmurun, Ashibulak and Kargalytau grabens are executed by the Tournaisian series, which
contains basalts and dacites in a section. The small grabens of the following generation are developed
within their limits, made by Jurassic coal-terrigenous sediments. In particular, the Jurassic grabens are
distinguished within the limits of the Kushmurun graben-syncline: Yeginsay, Bylkyldak, Sevastopol,
Chernigov, and others.

The Koktal graben-syncline executed by the Jurassic coal-bearing formations is located between the
Zharyk Carbonic and the Kushmurun Triassic Age graben-synclines. Such graben-syncline Jurassic
deposits have a wide distribution within the Torgai depression.

The grabens and graben-synclines of the Jurassic system are relatively well studied in the Southern
Torguy due to the discovery of oil and gas fields with the considerable reserves - Kumkol, Aryskum and
others. In the northern half of the Torgai depression, the grabens have a north-east, near north-south
(Urals) orientation, and in the southern, mainly, north-west (Ulutau) orientation.

On the eastern flank of the North-Torgai Basin faintly deployed continental reddish-colored are
established to embed abruptly unconformable on the ancient folded base. The volcanogenic-terrigenous
deposits of the Devonian upwards interchange along the section by marine terrigenous-carbonate
formations of the Famennian-Early Carbonic period. The red-colored terrigenous stratum of the Upper
Paleozoic terminates the section.

The geodynamic evolution of the North-Torgai Basin in the Devonian and Carbonic periods favo-
rably contributed accumulation of the marine and coastal-marine sediments within the passive continental
margins of the Kazakhstani lithospheric plate on the eastern shore of the Ural paleo-ocean. The high
organic carbon content in this age rocks and numerous oil manifestations and oil inflows indicate the
presence of strata generating hydrocarbons in the section of the Basin, and the thermodynamic conditions
caused by the presence of magmatic and effusive processes up to the early Triassic created a favorable
state for the hydrocarbons generation as well.

The tectonic processes appeared due to the Urals fold system originating and the shear stresses
caused by them towards the Northern Torgai resulted in the various structural traps and fractured
reservoirs formation on the strata bends. The organogenic limestones in the reef structures are essential as
a reservoir and sandstones and siltstones studied by the core holes in the Kostanai zone of anticlines. The
wave fields of seismic sections, reflecting the alternation of terrigenous and carbonate rocks, give grounds
for assuming a broad formation in the Basin of both reservoir rocks and cap-rocks.

In the Central part of the North-Torgai Basin, where the tectonic stress from the Ural was moderate,
there are probably favorable conditions for the hydrocarbon concentrations accumulation and preservation.
Special conditions for the formation and preservation of oil and gas accumulations existed in the reef
structures of the Devonian and Carbonic period. Altogether it provides foundation for the optimistic
potential of the North-Torgai Basin as regards new significant reserves in the oil and gas fields.

The large-scale seismic investigations to identify new traps that are attractive to the investors are
required to carry out with the purpose of detailed study of the Devonian-Lower Carbonic sediments
structure. Drilling of prospecting wells is necessary to initiate on the sites prepared for search drilling such
as Ybyraikhan, Shokay, Shakhmardan, etc. Well-aimed geological explorations will hopefully lead to
open not only one or two new oil and gas fields, but new oil and gas bearing and, in the future, oil and gas
extraction area in the north of our Republic.
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I'. K. Koaraes, M. U. Haniubaen
K. U. CorbaeB aTpiHAars! [ €0MOTHAIBIK FRUTBIMIAP MHCTUTYTHI, AnMathl, Kazakctan

COJITYCTIK TOPFAN BéCCEfIIHIHIH I'EOJUHAMMKAJIBIK MOJEJIT
/KOHE MYHAU MEH I'A3 IBAEYAEI'T BOJIAIUAFbI

Annotanus. [Taiinansr kaz0anapasl i31€y jkoHEe K€H OpBIHIApbIH 3epTTey OarbIThiHNa KasakcraH jxkepiH ekire
Geuy - LIsirbic Kazakcran sxoHe barpic Kazakcran ziern - reosiorust cajachblHAa Tapyuxy KaJbIITACh KaiFaH. byt exi
aiimakTsl Oenerin Contyctik Toprail olinaThH 3epTTEyre Kol KoHiI OeiHOereH.

JKaHa reoJorusIIbIK KOHE TeOPM3UKANBIK IepeKTepre cyiieHe oTeipsil Opan TayiapsiHan Kekmeray-YipITay
alimarsIHA JeiH OipHelle TeoJMHAMHUKAJIBIK MAaHBI3EI 30p TEKTOHHUKAIBIK dIeMeHTTep OeminreH. Omap Iereic Opan
aHTHKIUHapHUii, JIeHncoB aiimarsl, BaneprsHoB cuaknmuHapuit, Contyctik Toprait oiinatel xxoHe Kekieray-¥ibiray
Oemecrepi.

Makanazapsl op TEKTOHHKAJBIK SJIEMEHTTEPIIH TOJBIK CHIIATTaMajapbl OelrineHreH. I'eoAnHaMHKaIBIK KYpHI-
TbICHIH 3epTTey HoTmkecinae Contyctik Toprail olnareiHia MyHail MEH ra3 KeH OpbIHAAPbIH 13/1eyre Oomnamak 0ap
JIETE€H TYKBIPBIM KacajraH.

Tyiiin ce3nep: weorini GacceiiH, ByJIKaHABIK Jyra, ajllaXTOH, MYHalHMEHTa3]JbUIbIK, T€0JUHAMHKAJIBIK MOJIEIb.

I'. K. ’Koaraes, M. . HainGaeB
Wuctutyt reonorndeckux Hayk uM. K. . Carnaesa, Anmatsl, Kazaxcran

T'EOJJMHAMMWYECKAS MOJEJIb U IEPCOEKTUBBI HE®GTET'A3BOHOCHOCTH
CEBEPO-TOPT'AMCKOI'O BACCEMHA

AHHoTanus. VcTopudecku CI0XXHUIOCH TaK, YTO U3YyYEHHEM TEKTOHMYECKOI'O CTPOCHHUS M 3BOJIIOLUHU U 3aKO-
HOMepHOCTeﬁ PasMEIICHU MOJIE3HBIX UCKOIIACMbIX Ha O6H3)K€HHOﬁ yactu Kasaxcrtana u mo BOCTOYHOMY CKJIOHY
YpaJibCKUX TOp 3aHUMAJIMCh Pa3Hble TPYIIBI YYEHHBIX. BeiieacTBre 3TOro npu3HaBajiM, 4To Topralckuii nmporuo,
pasnessitomnii cTpykTypsl Boctounoro u 3ananHoro Kasaxcrana, usydeH cinabo, o3TOMy Ha CXeMax I'eoJNHaMH-
YEeCKUX PEKOHCTPYKLMH 1o KazaxcTaHy 3TOT perioH ocTaeTcsi OeIIbIM IS THOM.

[To pesynpraram aHann3a HOBBIX I'€OJOTMYECKHX M Te0(M3NUECKHX MaTepHalloB B CTaThe IPOU3BEAEHO I'eo-
JIMHAMUYECKOE pallOHUpPOBAHUE TEPPUTOPUM OT YpalbCKuX Top Ha 3amane A0 Kokmierayckoro um YiblTaycKoro
MOJHATHU Ha BOCTOKe. Boiaenensl BocTouHO-Ypanbckuil aHTUKIIMHOPUM, JleHucoBcKas 30Ha cMATHs, BanepbsHOB-
ckuit cuakmHOpHi, CeBepo-Topraiickuii nporn6 n Koxmeraycko-YibITayckas 30Ha IO THSITHA.

JlaHbI XapaKTePUCTHKHN KKIOW TEKTOHMYECKON 30HBI C MO3UIIMH TEKTOHUKU TUIUT. bonee moapoOHO omucaHo
ctpoenne Cesepo-Topraiickoro ocamoyHoro 0acceiiHa W ¢ Y4eTOM T'€OIMHAMHYECKOH €ro 3BOJIIOLUHU B JIEBOHE U
KapOOHE [aHa BBICOKas OLCHKA MEPCIEeKTUB He(TEera30HOCHOCTH LEHTPaJbHOH €ro 4acTH MO JEBOHCKUM H
HI/I)KHeKap60HOB]>lM OTJIOXKCHUSAM.

KaloueBble ciioBa: ocano4Hblii OacceiiH, ByJlKaHWYecKas Ayra, aJulaxTOH, He(Tera3oHOCHOCTb, I'e0IMHAMHU-
YecKast MOJIeIb.
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