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OIL SHALE OF SOUTH-TORGAY OIL AND GAS BASIN

Abstract. Prospects of oil and gas potential of the South Torgai oil and gas basin for the presence of "shale"
hydrocarbons are considered.

The main features of the rocks, called "oil shale" — a fairly high content of organic matter (OM) under con-
ditions of closed porosity, respectively, their low permeability and residence in the main zone of oil and gas for-
mation for quite some time — about 40-50 million years. At the same time, ripe oil and gas remain in the conditions
of a low permeable maternal suite.

Hydrocarbons contained in these low-permeability rocks can be produced on an industrial scale only after
exposure to fracturing by fracturing, with drilling mud containing sand (proppant), which ensures the preservation of
this man-made fracture and a set of chemicals that ensure oil separation from the mineral matrix.

As a result of the work done, the existence of a highly promising formation on the shale HC formations, the
Karagansay Formation of the Middle Jurassic was justifiedin the South Torgai Basin. The next task will be to iden-
tify specific horizons (layers) containing hydrocarbons in low-permeability reservoirs. This is a task for specialists in
field geology and geophysics to plan the next stage of experimental work on the problem of oil shale in search areas.

Key words: South-Torgay basin, oil shale, shale oil and gas, Akshabulak and Aryskumgraben-synclines.

Works on the topic: "Oil shale of the South Torgai oil and gas basin" were completed in 2015-2017.
with the aim of studying the prospects of the basin to identify sediments containing oil shale and suitable
for the extraction of "shale" oil and gas.

This problem is related to the "shale revolution" in the US and testing of its technologies in other oil
and gas basins of the world. And if the US as a result of the widespread introduction of these technologies
came out on top in the world in terms of hydrocarbon production, then in the rest of the countries the
results are ambiguous, which indicates the complexity of the problem.

Extraction of hard-to-recover oil and gas reserves (in the media they are called "shale") began in the
US in 2006 from the Barnett gas field, which was an experimental ground for the development of
horizontal drilling technology with fracturing.

Success, comparable in effectiveness with the US data, was obtained in Argentina, Algeria and
Australia. In other countries, the results are less certain or negative.

In Eastern Europe, the testing of "shale" technologies with the participation of American and
European firms was completed with a negative result in Poland, Hungary, Bulgaria, Romania, Lithuania,
Latvia, Ukraine. And in France, Germany, the Netherlands, there is a ban on the technique with hydraulic
fracturing of reservoirs because of possible dangerous environmental consequences. In China, the
experimental exploitation of deposits in the south-west and north-west of the country.

In Russia, experimental work in this direction is carried out in Western Siberia in the deposits of the
oil-bearing Bazhenov suite of the Upper Jurassic, but the optimal method is under development.

The extraction of "shale" gas is carried out in a number of sedimentary basins from sediments of
various ages containing organic matter C,. from 2% and above, and sometimes from 1%in the US.

For shale oil, the requirements are higher, and for this, higher concentrations of C,,, are needed, in the
productive stratum, a higher quality organic matter, predominantly sapropelic or sapropel-humic, extrac-
tion of more than 90 liters per ton of "slate", thickness of the productive stratum 30 m and more.
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A deposits of combustible shales at shallow depths and with access to the day surface.

Figure 1 — Overview of the work area

It should be especially noted that the term "shale oil and gas" does not quite correctly reflect the
essence of the problem, since hydrocarbons are extracted not from shales, but from low-permeability rocks
enriched by DWOs adjacent to slate-containing sediments or regardless of shale (from dense sandstones).

The main features of these rocks are a rather high content of organic matter (OV) under conditions of
closed porosity, respectively, their low permeability and presence in the main oil and gas formation zone
(GZN) for a long time — about 40—50 million years. At the same time, ripe oil and gas remain in the con-
ditions of a low permeable maternal suite.

Hydrocarbons contained in these low-permeability rocks can be produced on an industrial scale only
after they are affected by hydraulic fracturing, which provides the formation of fractured porosity with a
drilling mud containing sand (proppant), which ensures the preservation of this man-made fracturing and a
set of chemicals that ensure oil separation from the mineral matrix .

In accordance with these prerequisites, works on the problem of "oil shales" in the South-Torgai
basin were carried out.

The basis of the South Torgai basin is a block of Precambrian rocks, similar in composition to the
rocks of the Ulytau Massif. Gneisses of the Proterozoic age were discovered by a number of wells in the
South Torgai basin (2P Aryskum, 1P Akshabulak, etc.).

In the late Devonian-Early Carboniferous (D35, —C1), the area of the South Torgai Basin was covered
with a shelf sea with the accumulation of terrigenous-carbonate deposits.

In the late Triassic — Early Jurassic, a system of grabens was formed in Southern Torgai, which were
then filled with Mesozoic — Cenozoic terrigenous lacustrine-bog sediments represented by a gray-colored
stratum of sandstones, siltstones, clays with intercalated coals, carbonate packs, carbonaceous and
combustible shales.

The main features of the structure of the Jurassic complex are reflected on the structural map on the
roof of the Middle Jurassic in accordance with Figure 2.

The South Torgai sedimentary basin consists of three main tectonic elements: the Aryskum trough in
the south, the Zhilanshik trough in the north and the Mynbulak saddle separating them. There are
differences in the structure and development of the northern and southern parts of the basin [1, 2].
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Figure 2 — South Torgai deflection map on the roof of Middle Jurassic deposits

In the Aryskum trough, the Jurassic complex is represented by all the suites, and in the Zhilanshiksky
it is reduced due to the Upper Jurassic and Karagansay Formation of the Middle Jurassic.

The deepest grabens, with a depth of up to 5-7 km, were formed in the Aryskum trough: the
Aryskum, Akshabulak, Bosingen and Sarylansk graben-synclines (g/s). The Jurassic deposits that fill them
are represented by the sediments of all three divisions of the Jurassic system. They are divided into six

suites: the Sazimbay suite (J1cz). aybalinskaya (J,ab), doshchanskaya(J,, ds), Karagansai (Jy3kr), kumkol
(Jskm), akshabulak (J;ak).
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The Zhilanshik trough. The differences between the Zhilanshik trough and the Aryskum deposit
consist in a shallower depth of the graben-syncline — no more than 3.0-3.5 km, in their northeasterly direc-
tion (in the Aryskum — northwestern or submeridional), and in a reduced section of the Jurassic deposits.

The reasons for the reduced section in the Zhilanshik trough are that if the Aryskum trough was
submerged continuously throughout the Jurassic time with the accumulation of precipitation, then in the
Zhilanshik trough the immersion stopped at the border of the Middle and Upper Jurassic (Karagansay
Formation) and resumed only in the Lower Cretaceous. Therefore, the upper part of the Jurassic incision
in the Zhilanshik trough has not been postponed or disappeared as a result of denudation.

According to the lithological composition, the Jurassic deposits are divided into strata, each of which
begins with coarse clastic formations and ends with clayey formations.

The lowersubcomplex, which combines the Sazimbay (J;cs) and Aibalin (J,ab) suites, is represented,
respectively, by sandy-conglomerate and aleuro-sand-argillaceous formations. It is present in all graben-
synclines and denotes the riftogenic stage of their development.

In general, this subcomplex (Jics + Jjab) is characterized by fairly high concentrations of organic
carbon (1-3.7%) on the rock (in mudstones and siltstones) of sapropelic-humic composition in the
Aryskum trough and predominantly of the humus composition in the Zhilanshik.

The middle oil and gas bearing subcomplex is represented by the formations of doshchanskaya
(Ji» ds) and Karagansai (J,3kr) suites in the form of sandy-siltstone and argillaceous formations. It
occupies an area larger than the lower subcomplex.

The Doschanskaya suite is widespread in all graben-synclines and is represented by the alternation of
sandstones with siltstones with interbeds of mudstone and small-pebble conglomerates.

The Karagansay Formation (J,°kr), an "argillaceous formation", is mainly distributed in the Aryskum
trough. Perhaps its presence in the transition zone from the Aryskum trough to the Zhilanshik. But in the
wells that uncovered the Jurassic deposits in the Zhilanshik trough, only the presence of the doshchan-
skaya suite (J;, ds) was documented.

The Karagansaysuite is composed mostly of mudstones almost black and brown, massive to thin-
sheeted and leafy, silty, carbonate. They are interbedded with sandstones and siltstones. The inclusion of
ORO is numerous.

In the upper sections of the sections of the suite among the mudstones is the alternation of their
strongly humified varieties with interlayers of combustible shales, the thickness from centimeters to 40
cm. The amount of aleurite material is also variable, the "sanding" of the formation in the direction from
the deepest parts of the basin to the side areas is noted.

The rocks of the middle oil and gas bearing subcomplex contain organic matter of sapropelic-humic
composition, which determines its isolation as a petroleum-bearing stratum, provided it is in the main oil
and gas formation zone, i.e. at depths of the order of 2.0 km and more. Hydrogen generation zones are
immersed parts of graben-synclines, filled with sediments of the Lower-Middle Jurassic.

The upper oil and gas complex in the Upper Jurassic deposits combines a sandy-aleurite formation of
the Kumkol Formation and a clayey-aleurite formation of the Akshabulak Formation.

Interbeds of carbonatized argillites and limestones interbedded with combustible shales (borehole
13C in Bosingen h/s) [3] are noted in the middle part of the Kumkol suite.

The Akshabulak suite is composed of variegated mudstones and clays massive and cloddy,
interbedded with siltstones and sandstones, with a thickness of 3 to 8 m.

At the depths of the Upper Jurassic complex from 800 to 3200 m, only its most submerged parts in
the central sections of the g/s (deeper than 1500-2000 m) entered the main oil and gas formation zone. The
remaining parts of the subcomplex contain only epigenetic hydrocarbons.

The Lower Cretaceous oil and gas bearing complex is mainly developed in the Aryskum trough and
is represented by the red-colored continental deposits of the DaoulNeocomite Formation. The known
industrial deposits of this complex are found in the Lower Saulian sub-basin in the Aryskum horizon
Klnc, ar. The upper clay part of the Daoul Formation serves as a regional tire.

The dynamics of hydrocarbon generation processes and the degree of realization of the petroleum
potential of rocks enriched in DW are investigated by D. A. Shlygin and H. Kh. Paragulgovym [2].
According to their data, the catagenetic zoning in the South Torgai Basin is mainly determined by the
depth of deposit occurrence.
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The beginning of the main zone of oil formation (GZN) is formed in the transition zone from sub-
stage PK3 (beginning at a depth of 1700—1800 m) to MK1 (2100-2300 m); the upper limit of MK2 is at a
depth of 25002600 m, MK3 at a depth of 3000—3100 m.

Structural-tectonic features of the South-Torgai basin are represented on the structural map over the
surface of the Middle Jurassic deposits (Figure 2), for the Aryskum trough — this is the surface of the
Karagansay suite, for the Zhilanshiksky — erosion surface of the Doshchanskaya suite on the border with
the Lower Cretaceous deposits.

As a result of the work on the South Torgai oil and gas basin, the Karagansay suite of the Middle
Jurassic (J23kr) was identified as the most promising formation for the search for "shale" oil and gas de-
posits, provided it lies at a depth of 1.8 km and deeper, i.e. in the main oil formation zone (PC3-MK1-2).
This is explained by the increased content of dispersed organic matter (DOM) in the humus-sapropel
composition formed in the reducing environment, as well as the presence of interlayers of oil shales in the
upper part of the suite.

Further work was directed to a more detailed study of the promising strata throughout the basin and
to the selection of the most promising areas.

The central parts of the graben-synclines of the Aryskum trough-Aryskum, Akshabulak and
Bosingen, in which the Karagansay Formation reaches its maximum thicknesses and are located in the
main oil formation zone (GZN) for a long time, are identified as the most promising areas.

In the graben synclines of the Zhilanshik trough, the Karagansay suite is not opened with drilled
wells as a result of a long interruption in the sedimentation that spans the interval from Karagansai to the
Lower Cretaceous and is assumed only in the transition part from the Aryskum trough, in the form of the
remainder of this formation from subject erosion.

Manifestation of combustible shales in the deposits of the Upper Jurassic. Surface manifestations of
oil shale in the South Torgai basin are absent [5]. And their presence was first established in 1984 when
studying a core in a structural well 13-C with a depth of 1548 m., Drilled in the Bosingengraben syncline [3].

Combustible shales are found in the sediments of the Kumkol suite of the Upper Jurassic among the
carbonate rocks in the form of a compact pack in the interval 1081-1134 m. The interval is covered with
continuous core sampling.

As part of this bundle, oil shales are interbedded with mudstones enriched with organic matter, fine-
grained sandstones, limestones, dolomites and marls. The total thickness of shales is not less than 7-8 m.

A. K. Buvalkin [4] made an attempt to trace this pack in the Upper Jurassic sediments along the nor-
thern edge of the Aryskum trough, but did not find any obvious signs of the spread of shales outside the
Bosingen gyroscope, but noted only slightly increased carbonate content in the middle part of the Kumkol
suite. Probably, the manifestation of oil shale in the Upper Jurassic is local, this can be facilitated by an
inclined fault in the area of the 13-C well (according to seismic data of the MOGT).

Manifestations of oil shales in the sediments of the Middle Jurassic. When processing data on
parametric wells drilled in the South Torgai basin in 1985-1992, along with the solution of the main tasks,
manifestations of combustible shales in the deposits of the Karagansay suite of the Middle Jurassic J23 kr
were established [2].

The documentation of the sections of the parametric wells records the presence of thin interlayers of
oil shales with a thickness from the first mm to 40 cm. The core in the boreholes was selected with an
interval of 25-50 m, sometimes more often. At the same time, in the Karagansay suite, the organic carbon
content of the rock reached 5-10%, which is higher than in the adjacent suites. Directly from the thin
layers of shales samples for analysis were not selected (data in the reports are absent).

Description of the core with interlayers of oil shale is present in the documentation of the sections of
the parametric wells Akshabulak 1P, Akshabulak 2P, Aryskum 1P, Bektas 1P, Bosingen 1P.

In the Zhilanshik trough, the only manifestation of oil shale was noted in the Kulagak-1 well [2]. Ata
depth of 1640-1648 m, a layer of strongly humus argillites, interbedded with combustible shales, coal and
direct solid bitumen, is noted in the sediments of the dossary formation J1-2ds. Geochemical analyzes on
the manifestation are absent, and the features of the manifestation coincide with those in the Ubagan
brown coal basin. In addition, this manifestation of depth lies outside the main zone of oil formation.
The PC3 zone here starts at a depth of 1800 m, and the MK 1 zone starts from a depth of 2300 m.
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A Brief Overview of Shale Oil and Gas Deposits in US and Russia. Before proceeding to assess
the prospects of the territory for the presence of oil shales (their search and study), it is necessary to get
acquainted with the experience of working in this direction in other regions and searching for analogues
for the South Torgai basin — it is the "homeland of the slate revolution" — the USA, The West Siberian oil
and gas basin, closest to Kazakhstan, where the slate-bearing (and oil-bearing) Bazhenov suite is
developed on an area of more than 1 million km®.

All known shale deposits in the United States are confined to well-studied oil and gas basins. It was
known about the presence of the slanting areas, but their development became possible only after a
technological breakthrough, which opened access to a previously closed resource.
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Figure 3 — Bakken oil shale deposit

The production of shale oil and gas, the phenomenon of the last 10 years, which began in 2006 with
the Barnett gas field after testing on it the technology of horizontal drilling with multiple fracturing of
fractures (fracturing) and pilot operation. In other deposits, production began later, following a law passed
by the US Congress on the release of shale projects from environmental control [1, 1].

On the majority of exploited shale deposits with an OM content of 2% or higher, gas is produced,
and, in some cases, gas with condensate is sometimes from 1%. For the production of shale oil, deposits
with higher sapropelic type OM (kerogen type III) are suitable, and the profitability of hydraulic fracturing
is provided only for a sufficiently large thickness of the formation — about 30 m and oil production of 90
liters per ton of "shale".

The most frequently mentioned in the press are the large oil fields Bakken, Nyabrara, Permian, oil
and gas — Eagle Ford, and gas — Marcellus, Utica, Barnett. At Bakken, Permian and Eagle Ford account
for 88% of all produced shale oil in the US.

Half of the US shale gas is produced by the Marcellus field with annual production of about
180 billion m”.

For comparison of shale deposits in the USA and Western Siberia, we give data on the Baken oil field
(Figure 3) and the gas Marcellus.

Bakkenovskaya formation of light oil of low-permeability reservoirs (light tight oil) was formed on
the boundary of Upper Devonian and Lower Carboniferous deposits and lies at depths of 2.5-3.5 km. It is
located in the US and Canada and covers an area of about 500 thousand km”.
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Figure 4 — Lithological and geochemical column of Akshabulak 1P well
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The Bakkenovo formation has a three-tier structure:

— Lower shale part - shales rich in sapropelic OM from 11%, in some places up to 35%;

— the average "sandy" part — up to 7%. OB; interbedding of sandstones, dolomites, siltstones and
shales, up to 40 m thick. It is this layer that is productive for fracturing;

— the upper slate part - up to 25 m thick, the analog of the lower part.

Marcellus is a shale gas deposit in the eastern United States in the Lower Carboniferous sediments
with an OV content of 5%. Extraction — gas and condensate. It is considered to be the most profitable gas
field in the US due to geological parameters and position in a region with developed infrastructure.

Western Siberia. Bazhenov suite. The Bazhenov suite in the West Siberian oil and gas province is
composed of black and dark gray rocks — bituminous argillites. Depths from 300 to 3500 m and more with
thicknesses, on average, 30—40 m and up to 60 m in the central part of the basin. Formed suite on the
border of the Chalk-Jurassic (Tithon, Berrias).

These deposits were formed in conditions of a shallow sea basin far from sources of terrigenous
material. In the article A. A. Trofimuk and Yu. N. Karagodin (2008), their generalized name — bituminous
mudstones, and diagnostic features - anomalous enrichment of OM (up to 10-25%), thin-layered layer and
leafy structure with horizontal and vertical cracks, abnormally high pressures in the formation of AVPD
(1.3-1.6), low porosity, permeability, temperature from 80° to 135°.

In recent years, it has been established that the Bazhenov suite has a more complex structure. In its
central part there are dense interlayers — aporadiolarites, limestones, dolomites, silicites. These interbeds
are analogous to the "Middle Bakken", from which shale oil is obtained, but their total thickness is an
order of magnitude smaller — up to 56 m [8-10, 12].

Collector properties of the Bazhenov suite are associated with the presence of dense rocks within the
formation and their fracturing. Where fracturing is present, productive wells are located, and in the zones
of a monolithic argillaceous stratum there are "dry" wells.

According to G.V. Vygon (Skolkovo), the total OM content in the Bazhenov suite is on average
about 14% (including 2.7% liquid oil, kerogen type II about 12%) and mineral matrix 85%.
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According to the Bazhenov suite, there is no developed universal technology for production.

In the analysis of materials on "oil shale" in the South Torgai Basin, the materials described in the
reports of the Institute of Geological Sciences on reference wells and published in specialized literature
were used [1, 2].

These reports on the assessment of the territory of traditional oil and gas resources contain a large
amount of geological and geochemical information. Including information on the geochemical
characteristics of the Jurassic deposits with manifestations of oil shale. These reports (1987-1992) were
compiled before the beginning of the "shale revolution" and the prospects for using shale resources at
great depths (1.5-3.0 km and more) were not considered, but information on the geochemical
characteristics of the sedimentary layer was available.

The work consisted of two stages: analysis of available data on the South-Torgai basin, identification
of intervals for the development of sedimentary formations that are promising for oil shale, for the
isolation of sediments enriched with organic matter and located in the main oil formation zone:

In the South Torgai Basin, parametric wells are located in various parts of the basin, a large number
of conventional prospecting and production wells have been drilled.
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But if in the parametric wells there is a selection of a large number of cores with the appropriate
volume of laboratory works with sufficient density of sampling (after 25-50 m and more often), the
remaining wells are more often drilled without coring, or with selection in limited intervals.

Parametric wells were naturally grouped by grabensynclines — in the Aryskum g/s wells Bektas 1P,
Aryskum 1P and Zhinishkekum 1P were drilled. All of them are located in the zone of influence of the
Main Karatau fault on the western elevated block.

In Akshabulak h/s there are wells Akshabulak 1P, North. Akshabulak 2P and Aryskum 2P and 4P.
Bozingen 1P and Sarylan 2P wells were drilled in Bozingen and Sarylanskoye. In the north, in the
Zhilanshik trough — wells Sazymbay 1P and 2P.

Materials on the parametric wells are presented in the form of lithologic-geochemical columns with
data on lithology for core sampling and geophysical studies (GIS) in wells, laboratory measurements of
organic carbon, soluble bituminous chloroform (CB) and alcohol-benzene (CBF), carbonate, porosity and
of the volume weight. In the columns of the contents of C,,. andbitumoids are averaged, without subdi-
vision into species of rocks.
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As an illustration, the data for the Akshabulak 1P well are given below. These data are accompanied
by a brief description of the section. When assessing the saturation of the section with organic carbon,
they proceeded from information on the shale topics in the United States that the extraction of shale gas is
carried out from sediments containing Sy,. from 2% and above.

The Akshabulak 1P well is located on the eastern side of the Akshabulakgraben-syncline, in the area
of its contact with the Aschisai horst-anticline. At a depth of 3500 m, it opened the entire section of the
Mesozoic-Neozoic complex and, at a depth of 2,690 m, entered the foundation rocks represented by the
Proterozoic shales.

Deposits of the Jurassic complex in the interval 1724-2790 m were revealed in the composition of the
Akshabulak and Kumkol suites of the Upper Jurassic, as well as the Middle Jurassic Jurassic in the
Karagansai and Doshchanskaya suites.

The results of geochemical studies of the core from the well are shown in Figure 4, where the boun-
daries between the Kumkol, Kara-Gans, and Doshchanskaya formations are quite clear. Concentration of
Corg. andbituminoids increases stepwise from the shallow depths of the Akshabulak suite to the bottoms
of the Karagansay suite and again decreases in the sediments of the doshchanskaya suite.

In the Karagansay suite, with a capacity of 263 m. The lower and upper parts are distinguished by
petrographic features. Dark argillites and siltstones with interlayers of siltstones and sandstones prevail in
the lower one, in the upper part the share of sand material increases, carbonate material appears before the
formation of dolomites. In the roof part of the section (53 m.) — dark brown and black mudstones saturated
with DOM, which are highly mineralized bituminous shales.

The dispersed organic matter is contained both in the form of detrital forms and gelified, giving the
breed a characteristic brownish shade. The increased carbonate content of rocks is noted in the deposits of
the Karagansay and Kumkol suites. For the entire interval of the Karagansay Formation, the high content
of Cor is characteristic. andbitumoids, as well as very clearly marked its upper and lower boundaries.

Organic carbon content C,, in sandstones 0.5-2.4%, average 1.6%; in siltstones 1.14-2.67%, average
1.6%, in mudstones 2.4—5.3%, average 3.5%.

Elevated levels of kerogen caused a significant bituminousness of rocks, which in fine-grained
varieties amounts to tenths of a percent, and in sandstones and siltstones 0.03—0.05%.

The ratio of the amount of chloroform extracts and alcohol benzene is close to unity, which indicates
a small proportion of migration components.

In the composition of bitumen, oleaginous (SMB), resinous (SB) and asphalt-resinous (ASB)
varieties predominate, confined mainly to clayey rocks. In sandstones and siltstones bituminoids are of a
lighter composition and with lower concentrations.

According to the nature of distribution of DOM in the rocks of the Karagansay Formation, they are
classified as petroleum reservoirs, which contain a large number of mobile components.

The Doshchanskaya suite is represented by the interlacing of gray sandstones from shallow to coarse-
grained with intercalations of mudstones and siltstones with conglomerates of medium-hectare, fragments
of siliceous shales. The contents of Corg. in the suite does not exceed 0.10%, the content of bitumen from
0.005 to 0.1%. Its sediments are formed in coastal conditions, in an oxidizing environment.

In the Kumkol suite, the content of Sorg. does not exceed 0.5% and its own generation potential is
very insignificant because of the low transformation of rocks and the residual epigenetic differences
sorbed by clay substance and syngenetic components prevail in them.

In the section of the Akshabulak 1P well, the Karagansay suite is a promising target for approbation
of "shale" technologies.

For the Aryskum trough, geochemical columns were compared by parametric wells for all graben-
synclines from Aryskumskaya in the west to Sarylanskaya in the east.

Figure 5 shows that for all wells, a general pattern is observed in the 1A Akshabulak well, consisting
of elevated soluble bitumoid and organic carbon contents in the depth intervals corresponding to the
Karagansai suite.

The structure of the Karagansay suite is displayed on the structural map along its roof (Figure 2). This
is the boundary between the sediments of the Kumkol suite of the upper (J;km) and the middle (Jkr)
Jurassic. In seismic data, this is the reflecting horizon IV (OG 1V). The boundary of the division of the
Karagansai and the underlying doshchanskaya suite corresponds to the reflecting horizon IV '(OG IV").
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The difference in the depths of the OG IV and IV ', with reference to the sections of deep wells, was
the basis for constructing the capacity map (isopachite) of the Karagansai suite (Figure 6). The interval of
variation in the thickness of the formation is 0-400 m and more. The maximum power is confined to the
axial parts of the graben-synclines, their wedging areas are wedged out.

The area of the Karagansay Formation is the Aryskum trough. In the Zhilanshik depression in deep
boreholes, the Karagansay suite is not found, and the Lower Cretaceous deposits lie on the deposits of the
doshchanskaya suite.

According to the modeling of catagenesis performed by DA Shlygin and Kh. Kh. Paragulgov, from
the depths of 1800 m in the Aryskum trough begins the substage of catagenesis of the POC PKj, from the
depth of 2200 m — the sub-stage MK, and from a depth of 2,600 m — the sub-stage MK,.

These data were used to determine the contour of occurrence of the Karagansai Formation in the main
oil formation zone (GZN), and together with the capacity map — to determine the volume of rocks in the
GZN.

The outline of the beginning of the GZN was drawn on the map along the roof of the Karagansai
suite — according to the depths of the deposits of the Karagansay suite of 1800 m and more (Figure 7).

The volume of the rocks of the Karagansai suite along the Aryskum trough, located in the main oil
formation zone of the GZN, was: 1520 km® with an area of 5,900 km” and a thickness of 0.256 km.

Including:

— according to the Aryskumgensys, 558 km®; 2325 km?; 0.24 km;

— according to the Akshabulak railway station, 565 km®; 2250 km*; 0.26 km;

— according to Bosingen railway station with 293 km?®; 975 km?; 0.3 km;

— according to the Sarylanskaya g/s 105 km3; 350 km?; 0.3 km.

These data can be the starting point for forecasting hydrocarbon reserves in the Karagansay For-
mation for unconventional "shale" hydrocarbon resources.

As a result of the work done in the South Torgai Basin, the existence of a highly promising formation
on the shale HC formations, the Karagansay Formation of the Middle Jurassic, was justified.

The next task will be to identify specific horizons (layers) containing hydrocarbons in low-per-
meability reservoirs. This is a task for specialists in field geology and geophysics to plan the next stage of
experimental work on the problem of oil shale in search areas.

The most promising for the beginning of prospecting for non-traditional "shale" resources of
hydrocarbons are the largest graben-synclines — Aryskum and Akshabulak. At the beginning of
prospecting for this resource, Akshabulakskaya g/s, due to a simpler geological structure (in comparison
with Aryskumskaya gypsy), and the already drilled wells that opened the Karagansay suite with non-
industrial oil inflows and signs of a possible (but not realized) oil and gas bearing using traditional
methods of sampling.

When selecting the objects for carrying out such work, it is necessary to use the maximum possible
complex of geological and geophysical materials for field and field geophysics (seismic survey of
MOGT-3D).

B. A. Ilonos, C. M. O3p0eB, JI. JI. Ky3nuenoBa, C. A. HurmaroBa, A. KacbIMXaHKBI3bI
K. W. CorbaeB aTbIHaFbl re0JIOTHSIIBIK FHUIBIMAAP HHCTUTYTHL, CoTOaeB yHUBepcuTeTi, Anmarsl, Kasakcran
OHTYCTIK-TOPFA MYHAMI'A3/Ibl BACCEMHIHIH "KAHFBIIII TAKTATACTAPBI

Annoranusi. OHTYCTiK-TOpFail MyHaiirasipl OacceiHIHIH «TaKTaTacThl» KOMIpCYTEeKTepiH O6ap 0oy MyHaii-
ra3JbUIBIFBI IIEPCIIEKTHBANIAPB! KAPACTHIPBUIIBL.

«OKaHFBIIII TaKTaTac» NEN aTaIBIHATHIH Tay>KBIHBICTAPIBIH HETI3Ti epeKIIeNiKTepi — kKaOBbIK KEeYeKTUTIK JKaF-
JaiipiHa opraHukanslk 3aTtTek (O3) KypambIHBIH JKOFaphl MOJIIepi, COMKECIHIIe a3 OTKI3TIIITITi KOHE MyHaira3
naiina 6oy (MI'T]) Herisri aiiMarbiaaa mamamern 40—50 MITH XKbUT JkaTybl. by xarmaiina skeTinaipinres MyHail MeH
ra3 a3 eTKI3TiTIKTI aHANBIK KabaT >karJaibIHIa Kalaibl.

OcCBI a3 OTKI3TIIITIKTI TayXBIHBICTAp KYpPaMBIHIAFBl KOMIpPCYTEKTEp OHMIPICTIK ACHreWae TeK ojapra xapy
apKBUIBI 9Ccep €Ty KOJBIMEH OHIIPUIeHi, 07 KYpPaMbIHIa TEXHOTCH 1 JKapbUIbIMIBI CaKTaylbl KAMTaMachl3 CTETIH
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KyMbI (IIpOMaHT) 0ap jKoHEe MYHAHIbl MHHEPAIIbl MATPULAIaH albIPy/bl KAMTAMACHI3 €TETIH XUMUKATTAD JKHbIH-
TBHIFBI 0ap >KapBUTBIMIBI KEYEKTUTIKTIH Maia 00rybIHa XKaFaal )kacaliThIH OYpFhUIAY epiTiHAICIMEH KacaabIHABL.

Opempanras xymeicTap OapeiceiHna OHTycTik-Toprail OacceifHiHIe opTa [OpaHBIH KaparaHCail CBHUTACHI
(hopMaLsIIapBIHBIH TAKTATACTHI KOMIPCYTEKTEPre JKOFaphl MEepCreKTHBTLNN faaennenai. Keneci MiHIeT TeMeHri
OTKI3TIIITIKTI KOJUIEKTOPJIap/ia HAKThl KOMIPCYTEKTI rOPH30HTTap/bl (Kabarrap) aHbIKTay OoJibll TaObLIa bl by
i3aey aylNaHAapbIHIAFbl JKAHFBINI TaKTaTac Mocelieci OOWBIHIIA TOMKIPUOETIK >KYMBICTAPABIH Kelieci Ke3eHiH
JKocmapriay YIIiH KOCIMIIUTIK re0I0rrs XKoHe reo(u3rKa MaMaH IapbIHBIH MIHICTI.

Tyiiin ce3zaep: Onrycrik-Topraii OacceliHi, KaHFBII TaKTaTacTap, TaKTaTacThl MyHail MEH ras, AKuadysak
KoHE APBICKYM IpabeH-CHHKINHAIIBIAPBI.

B. A. lonos, C. M. O3n0es, JI. JI. Ky3nenoBa, C. A. HurmatoBa, A. KacbIMXaHKBI3bI
Wucturtyt reonorndeckux Hayk uM. K. WM. CarnaeBa, YauBepcuret CarmaeBa, AnMaTsl, Kasaxcran
T'OPIOYUE CJIAHIBI FOKHO-TOPTAMCKOI'O HE®TET'A3OHOCHOI'O BACCEMHA

AnHoTaunusi. PaccMoTpensl mepcnekTHBbl HedTerazoHocHOCTH FHOxHO-Topraiickoro HedTera3oHOCHOTo Oac-
CeifHa Ha HAJIMYKE «CJIAHILIEBBIX» YIIIEBOJI0POIOB.

I'maBHBIE OCOOCHHOCTH MOPOJI, HA3BIBAEMBIX «TOPIOYHE CIAHIBDY — JOCTATOYHO BBICOKOE COJEPIKAaHHE Opra-
Hudeckoro BemiectBa (OB) B yCIOBHSX 3aKpBITOH MOPUCTOCTH, COOTBETCTBEHHO WX HH3Kas MPOHUIIAEMOCTH
HAXOXKJCHHE B YCIOBHSAX TJIABHOH 30HBI He()TErazoo0pa3oBaHUs JOCTATOYHO MPOAOIDKUTEIHHOE BPEMs — MOPsIKa
40-50 mma net. [Ipu 3TOM co3peBire HeTh U a3 OCTAOTCA B YCIOBHUS HU3KOMPOHUIIAEMON MaTEPUHCKOW CBUTHI.

YTneBoaopoasl, ComepKamuecss B 3TUX HU3KOMPOHHUIIAEMBIX ITOPOJIaX, MOTYT JOOBIBATHCSA B MPOMBIIIICHHBIX
MacmTabax TONBKO ITOCIIE BO3JCHCTBUS HA HUX TUAPOPA3PHIBOM, 00ECIEUMBAIOIIAM OOpa30BaHHE TPEIIMHOBATON
MOPUCTOCTH ¢ OYPOBBIM PaCTBOPOM, COJAEPKAIINM TMECOK (IIPOMAHT), KOTOPBIH 00eCcIieynBaeT COXpaHEHHE dTOU TeX-
HOT€HHOH TPELIMHOBATOCTH U HAOOPOM XMMHKATOB, 00ECIIEUNBAIOIIUM OTPHIB HEPTH OT MUHEPAILHON MaTPHILIBL.

B pesynprare BemonHeHHOH paboTsl B FOkHO-Topraiickom GacceifHe 000CHOBAHO HAJIMYKE BBICOKOIIEPCIICK-
TUBHOW Ha cnaHIeBsle YB ¢dopmammm — kaparaHcaiickoll CBHUTHI cpefgHed topel. Ciemyromieil 3amadeit OyneT sB-
JISITHCS BBISIBJIEHHE KOHKPETHBIX TOPU30HTOB (IIACTOB), coliepKaliuX ¥ B B HU3KOMPOHHLIAEMBIX KOJUIEKTOpaxX. JTO
3amavya JUisl CICHUAIUCTOB IO IMPOMBICIOBOW TIeOJOrMM W reousuke s IUIAHUPOBAHMS CJICAYIOIIEro JTara
OMBITHBIX PabOT 1O MPOOJIEMe FOPIOYHX CIAHIEB Ha MOMCKOBBIX TUIOLIA X,

Kirouessie cioBa: l0xno-Topraiickuii 6acceiiH, roproume ClIaHIbl, CllaHIEeBble He()Th U ra3, AKimadynakckas
1 ApBICKyMCKasl rpaOcH-CHHKIIMHAIH.
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