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Abstract. The purpose of the article is to study the features of coal deposits adjacent to the Karaganda basin. In
terms of the geological structure, the Verkhne-Sokursky coal-bearing region is in many ways similar to the developed
Industrial site. The central part of the syncline is represented by Mesozoic deposits. In the Kumyskuduk area in the
lower coal level, six indexed from bottom to top coal seams have been identified: brown 1, 2, 3, 4, 4%, 5. The total
thickness of all the coal seams of the lower level is 19.68 m. The Kuznetsk area also has favorable conditions for the
development. The Kuznetsk area, which is essentially a continuation of the Kumyskuduk area to the northeast, also
has favorable conditions for the development. At the Samara deposit, the coals of the Karaganda formation are of

industrial interest.
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Introduction

The Verkhne-Sokursky coal-bearing region is
located east of the Maikuduk fault and covers the
area of about 2000 km? in the eastern part of the
Karaganda basin.

In structural and tectonic terms, the area is a
syncline 50 km long and 40 km wide. Five areas
with shallow brown coal seams (Kumyskuduksky,
Kuznetsky, Central, South and West) have been
identified within the region.

In terms of geological structure, the Verkhne-
Sokursky coal-bearing region is in many respects
similar to the developed Industrial site.

Within its limits, Paleozoic and Mesozoic deposits
are developed, there is a thin cover of Neogene
and Quaternary formations. Jurassic deposits are
subdivided into four formations: Saranskaya (lower
conglomerate), Dubovskaya (lower coal-bearing),
Kumyskuduk (upper conglomerate-sandstone) and
Mikhailovskaya (upper coal-bearing) [1].

The central part of the syncline is represented
by Mesozoic deposits, which lie with angular
unconformity on the eroded surface of intensively
dislocated Paleozoic rocks, in the general case
inheriting their structural plan.

The northern wing of the trough is gently sloping
(3-5°), complicated by folds of the second order. On
the southern wing, the angles of incidence of rocks
increase to 10-15°, and near faults they reach 30° and
more. In the central part of the region, the Northern
upthrust is established, stretching for a distance of
about 40 km. The amplitude of the upthrust is 100-
130 m, the northward dip is at an angle of 45-50°.
In the south of the area, the Southern upthrust was
recorded.

In the Kumyskuduk area in the lower coal level,
six indexed from bottom to top coal seams have been

identified: brown 1, 2, 3, 4, 4'. The first three seams
1, 2, 3 are adjacent, each of which has a working
capacity almost throughout its entire length. Seam 1
is composed of 4-10 coal packs with a thickness of 0.3-
2.5 m. The rock layers have a thickness of 0.01-1.5 m.
Their average content in terms of thickness reaches
26%. The average thickness of the seam is 8.03 m, of
which coal is 6.95 m. Seam 2 is at a distance of 1-4 m
from seam 1, has a thickness of up to 7.5 m, of which
coal is up to 5 m. It consists of 2-5 coal packs. Seam 3 is
located 0.03-3 m above seam 2. Its average thickness
is 2.6 m including 2.36 m. Seam 4 in the Kumyskuduk
area has a working thickness of up to 5.96 m in the
southwestern part of the site and up to 2.75 m in the
western part.

The total thickness of all coal seams of the lower
level is 19.68 m. With an average thickness of the
Dubov suite of 125 m, the coal-bearing coefficient is
15.7%. The depth of the lower coal level in the area
ranges from 15-25 to 100 m and more. The dip angles
of the seams do not exceed 10-15° [2].

The Kuznetsk area, which is essentially a
continuation of the Kumyskuduk area to thenortheast,
also has favorable conditions for development. The
lower coal level lies here at a depth of 100-120 m. The
thickness of the coal mass is from 3.05 to 7.68 m, and
the increase in thickness occurs in the direction of the
seams falling.

The central site in the southeast borders on
Kumyskuduk. As in the last one, four layers are
distinguished in it, of which the lower one is the most
sustained. There is a steep bedding of rocks and coal
seams (45-50°), which is associated with the presence
of the Northern latitudinal uplift.

Due to the abrupt subsidence of the formations,
the Central section is not very promising for opencast
mining.
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The western section was penetrated by only three
wells, which established the presence of a working
brown coal seam with a thickness of 3.35-4.59 m at a
shallow depth. There is no upper level in the Western
section.

The quality of the coals of the lower coal level of
the Dubovskaya suite has been most fully studied in
the Kumyskuduk area [3].

The State Reserves Committee has approved the
conditions for brown coals to be mined by open-pit
mining. In accordance with them, the ash content of
marketable coal of the lower coal level when selecting
rock layers with a thickness of more than 1 m will be
32%, and the ash content of the coal mass 19.2%.

The enrichment of the coals of the Kumyskuduk
area was studied using a robe sampled in exploration
mine No. 1. The yield of concentrate with a density
of less than 1.4 g/cm® in terms of out-of-breed coal
is 83.5%, i.e. according to the VUKHIN classification,
coals are classified as medium-enriched.

Research results

Samara field. The field is located 40 km west of
the city of Shakhtinsk and 100 km from the city of
Karaganda.

Structurally, it is confined to the western part of
the Karaganda synclinorium and is a narrow (35 km),
expanding to the south graben-syncline, limited from
the west and east by large faults. The southern wing
of the syncline is gently sloping and relatively calm,
the rest of the wings are steep and severely disturbed.

As in the Karaganda basin, carboniferous
deposits of the Carboniferous are subdivided into
seven formations, which are characterized by slightly
less thickness and much lower coal content (the total
thickness of all coal seams is 38 m, taken into account
10 m).

The Ashlyarik suite contains seven thin(about 1
m) of seams off-balance by ash content coals that are
currently of no practical value.

The working capacity of the Karaganda suite is
(1-3 m) have layers K,, K;, Ky; and Kye.17. The coals
have a high content of vitrinite. Ash content of coal
mass 21-27%, marketable ash content of coal 25-33%.
Medium to extremely high concentration of coal
difficult [4].

Heat of combustion for a bomb 34-36 MJ/kg, the
lowest working fuel 22 MJ/kg. The coals are in the
greasy and partly gaseous stages, metamorphism,
sinter and coke well. Coals of the GZh, KZh and K
grades are located on the deep levels of the deposit,
the coals of the Karaganda suite, apparently, they will
not go beyond the fat stage and retain a high sintering
capacity the KZh and Zh grades.

Only the coals of the upper (usually non-working)
seams up to the depth of 1200 m will be gaseous (G).

In the Dolinskaya suite, there are only four of 10
layers (D¢, D;, D7, Ds) reach operating power (1-1.3
m), their structure is relatively simple. Coals rich in
vitrinite (the sum of the fusible components 80%).

ETB Their ash content is 18-20%, marketable ash content

23-28%. Medium-rich coals (yield concentrate 62-
76%, ash content 8-9%), are at the gas stage of
metamorphism, in connection with which have a
reduced sintering capacity (thickness plastic layer 13-
15 mm). Heat of combustion (on the bomb) 32-35 M]J/
kg. The coals of the Dolinskaya suite belong to the
GZh grade and have a good coking.

In the Tentek Formation, the beds are usually
non-working. On a small (5-15%) area, only seams T;,
T,, Ts, Ts, T; reach a thickness of 0.5-0.7 m. They are
composed of high-ash gas-fired power coals, which
have no practical value.

In general, at the Samara deposit, the coals of
the Karaganda suite, developed within the southern
wings of the graben-syncline, and the coals of
the Dolinskaya suite in its central part. Ky, K; Ds
formations, as well as on a significant part of the
field, layers Ky;, D7, Ds. The formation development
can be carried out only underground.

Less explored in detail are the field complex areas:
in the south it is the area the development of layers
of the Karaganda suite, in the central part, the layers
of the Dolinskaya suite. Coal reserves were assessed
according to the conditions of the Karaganda basin
[5].

Hydrogeological conditions of the field complex
due to the presence of surface runoffs of the Nura
River, its tributaries and thick strata (20-25 m) of
aquiferous Paleogene sands. because of which is
possible for water and sand breakthrough into
mountain development.

Possible inflows of water into leveltal mine
workings are estimated at 455 m*/h The coal seams
of the deposit are gas-bearing. Upper the border
of the methane zone is at depth 165-200 m. In the
depth interval 200-500 m, the natural gas content of
the Dolinskaya suite increases to 10-12 m*/t, and the
Karaganda formation up to 20 m?/t. The coals of the
deposit are prone to spontaneous combustion. Coal
dust is explosive.

Thus, the Samara deposit is a reserve for the
future development of coking coal mining in the
Central Kazakhstan.

The Zavyalovskoe coal deposit is located 70 km
west of the Tentek coal-bearing region, 15 km from
the Samara deposit and structurally confined to
the western part of the Karaganda synclinoria. The
deposit is a narrow (50x10 km), sharply tapering to
the south graben-syncline, cut off from the west and
east by large faults. Its western wing is steep (50-70°),
the eastern one is more gentle (45-50°).

As in the Karaganda basin, the coal-bearing
deposits are subdivided into seven formations,
characterized by a lesser thickness and significantly
less coal content.

The Ashlyarik formation contains nine layers
with the thickness of 0.1-0.4 m. Among them only the
A, layer reaches the working thickness of 0.7-1 m.

In the Karaganda suite of 12 coal seams, only
the Ko seam has a working thickness (0.9-3 m). The
rest of the seams are characterized by a variable
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thickness, ranging from 0.1 to 1.3 m. The ash content
of the coal mass of the K, seam is 28%, the marketable
ash content is 33%. Coal preparation is extremely
difficult. The calorific value of the bomb is 35.6 M]J/
kg. The coals are at the fat stage of metamorphism,
are well sintered (the thickness of the plastic layer is
20 mm) and are coked. Coal grade KZh.

In the Dolinskaya suite, of 24 coal seams and
interlayers, only seams D,; and D,, have a working
capacity, but not over the entire area of their
distribution. The thickness of most of the strata of
the Dolinskaya suite is very variable and ranges
from 0.1 to 0.5 m. The strata are often pinched out,
and therefore have a limited areal distribution. The
thickness of the Dy, stratum fluctuates within 0.3-
0.7 m. To the north, the stratum loses its working
capacity. Layer Dy; consists of two packs. The upper
member 0.2-0.8 m thick pinches out in the northern
direction. The lower member, 0.7-1.2 m thick, is the
most sustained. The ash content of raw coal is 18-
25%, the seam ash content is 22-33%. Coals contain
a lot of vitrinite (70-80%) and are well sintered, their
grade is Zh.

Tentekskaya suite contains eight coal seams.
Most of them have a thickness of 0.3-0.6 m.Only the
T, layer has the thickness of 1-1.5 m, which decreases
to the north to 0.7 m. The decrease in the total coal
content of the formation also occurs in the northern
direction. Ash content of coals of the Tentek suite is
28-30%, marketable coal is 31-34%. The coal belongs
to the Zh and KZh grades [6].

The coals of the Tentekskaya and Dolinskaya
formations of the Zavyalovskiy deposit are
homogeneous in terms of petrographic composition
and are at the fat stage of metamorphism. They sinter
and coke well. The coals of the Karaganda suite (layer
K,), due to their high ash content and extremely
difficult washability, are classified as energy coals.
The strata of the Dolinskaya and Tentekskaya
formations are gas-bearing (up to 20 m%/t).

Kuu-Chekinskoye coal deposit. The deposit is
located 55 km north-east of the city of Karaganda.
Reconnaissance was carried out in 1945-1958. Since
the end of the last century, it has been exploited by
small quarries. In 1963, one large open pit was laid.

The deposit is confined to the brachisyncline,
which has a triangle shape in plan. The brachisynclinal
is composed of carbonate sediments of the Famennian
and Tournaisian stages, which overlap the volcanic
formations of the Lower-Middle Devonian with
unconformity. The central part of the brachisyncline
is composed of Visean coal-bearing deposits, divided
into three formations: the Akuduk (400 m thick),
Ashlyarik (450 m), and Karaganda (180 m thick,
preserved from erosion).

The structure of the brachisynclinal is rather
complex. The angles of incidence of rocks on its
western wing are 40-60°, on the east — 70-90°, on
the south up to 40°. The field is characterized by a
wide development of secondary folding and a large
number of faults with an amplitude from several

meters to hundreds of meters.

The upper part of the Ashlyarik suite contains
seven coal seams (from A; to A;), well matched with
similar seams in the Industrial area of the Karaganda
basin. The main, the most mature and powerful
formations are A;, As, A;, A, A;. All layers have a
complex structure. The thickness of the working
seams ranges from 0.7 to 14.9 m, on average 2.1-4.4
m.The total thickness of all seams is 16.3 m, including
the useful 13.2 m.

The Karaganda suite includes 13 seams ( from
Ky, to Ky), of which five K4, K3, Ky, (top layer), K,
(bottom layer) and K, are workers. They all have a
complex structure. The total working thickness of the
seams ranges from 1.3 to 26 m, on average it is 3.9-13
m coal content 15.3%.

In qualitative terms, the coals of the Ashlyarik
and Karaganda formations are humus and stone
coals. They are distinguished by high ash content
of the coal mass (32-36%) and extremely difficult
washability. Marketable ash content is 37-41%. The
phosphorus content usually does not exceed 0.02%.
The heat of combustion of the combustible mass on
the bomb is 32.7-35 MJ/kg. The caking capacity of
coal is low, the thickness of the plastic layer ranges
from 6 to 15 mm. The seams consist of energy coal.

Major coal seams on a large part the area of the
deposit is suitable for opencast mining. Currently,
there is one open-pit mine at the Borlinskoye field. The
field is located 110 km north of the city of Karaganda.
The Karaganda-Tselinograd railway ran 60 km from
the deposit, and the Karaganda-Ekibastuz asphalted
highway 3 km away. In the immediate vicinity (about
6 km) the Irtysh-Karaganda canal runs along the bed
of the Shiderty river.

The Borlinskaya depression, containing coal-
bearing deposits, is surrounded by ridges of low
hills, composed of limestone. The difference in the
relief of the surface of the deposit reaches 35-40 m.
In the southeastern part, the valley is crossed by the
Shiderty river, and the Muzdybulak river (ravine)
also passes nearby, which dries up in summer.

Structurally, the deposit is confined to gentle
synclinal structures located within the Shidertinsky
synclinorium, composed of volcanogenic-sedimenta-
ry formations of the Proterozoic, Lower and Middle
Paleozoic.

The coal-bearing strata is underlain by rocks
— analogs of the Akuduk and Ashlyarik formations
of the Karaganda basin. Coal-bearing deposits are
represented by the Karaganda suite. At the base of the
suite, there are three complex coal levels. The most
carbonated of them are the two lower ones, which are
the main reserves of the deposit. The thickness of the
suite is up to 180 m.

The hydrogeological conditions of the deposit are
favorable for the development of open works.

Productive deposits of the Karaganda suite with
a thickness of 180-300 m are represented by three coal
levels: lower, middle and upper ones with different
coal saturation (respectively 65.65 and 25%).
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The total thickness of the lower coal level ranges
from 21.85 to 33.75 m (average 26.59 m), the middle
level: from 19.2 to 25.7 m (20.67 m on average). The
middle coal level is located 35 m above the lower one.

Coal of the deposit is stone with a significant
mineral admixture in the form of finely dispersed
clay material and separate interstratal rock layers.
The expected coefficient of the hardness of the seams
(coal and in-situ rock) will be 1.5-3, which requires
the use of drilling and blasting operations or bucket
wheel excavators with high cutting forces during
excavation.

The average ash content of raw coal along the
lower and middle levels, respectively, is 41.7 and
42.1%.

The calorific value of raw coal in terms of per
combustible mass is 32.4-35.4 MJ/kg. The sintering
capacity of raw coal is low. By the yield of volatiles
and the thickness of the plastic layer, the coals of all

seams are classified as the K2 technological grade.

Conclusion

The coals of the deposit, due to their extremely
difficult washability, can only be used in an ordinary
form as an energy fuel for thermal power plants. The
volume of external stripping for the field as a whole
is 1170 million m3, internal stripping is 63.3 million
tons.

The average industrial stripping ratio is 2 mt,
including for the internal overburden - 0.19 m*/t, for
the external — 1.97 m?/t.

In terms of the volume of reserves, it is
recommended to develop the deposit with one open-
pit with an annual capacity of up to 10 million tons.
The Central section is planned for the top-priority
development with the length of the work front on
the soil of the lower level 3 km. Subsequently, it is
planned to develop the Eastern and Western sections.
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AHOamna. MakanaHelH makcamel — KaparaHObl b6acceliHiHe ipeenec HamyaH KeMip KeHOPbIHOAPbIHbIH, epeKulesniK-
mepiH 3epmmey. [eon02usnbIK Kypblasimel 6olbiHwa Moraprbl COKbIp Kemip ayOaHsl Ken #arFdalioa 0amblFaH eHep-
Kacinmik alimakka yKcac. CUHKAUHAA0bIH, opmaneik 6enizi me3030l weeiHdinepimeH YCoIHbIAFAH. ToMeH2i KOMIp KeK-
HueziHdeai KymicKyOblK y4ackeciHOe memeHHeH HoFapbl UHOeKcmenzeH anmel Kemip Kabamel 6eniHzeH: KOHbIp 1,
2, 3, 4, 4%, 5. TomeHeai 20pu3oHMmMbIH 6aAPLIK KOMIP KabammapbiHbIH #annsl Kyams! 19,68 m Kypaliosl, Ky3Heyk al-
MaFbIHOa 0a uzepyze Konaalinel ucardalinap 6ap. KyaHeyk y4ackeci, wiblH MaHiHOe, KymiCKyObIK COAmMycmiK-WbifbICKa
HanrFacel 6016in Mabelaadsl, COHbIMEH KAMAp, ueepyae Koaalinel xardalinap 6ap. Camapa eHepKacinmik KeHOPHbIHOA
KaparaHObI Kemipi KoliHaykam Kabammapbl Kbi3bIFyWblablK myobipaosi.

Kinm ce3dep: Xoraprbi-Cokblp Kemip aydaHsl, KyaHeuK y4ackeci, Kemip maccacsl, Me3030U weziHdinepi, kKemip kabameol.
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Yz2o0nbHble mecmopoxdeHus, npunez2aroujue K KapazanduHckomy 6acceliHy

YCYINAEB LlleliweHanbl duimanbemosudy, 0.2.-M.H., npogeccop, sh_usupaev@caiag.kg,
Kolpabizckuli 20cydapcmeeHHsbill yHUsepcumem 2eos102uu, 20pH020 0esa U 0C80EHUSA MPUPOOHbIX pecypcos
um. akademuka Y. AcaHanuesa, KeipebiscmaH, 720001, buwkek, np. Yyl 215.

AHHOmMayus. Lleno cmameu — uccnedosaHue ocobeHHocmeli y2osbHbIX MecmopoxcOeHul, npunezarouux K KapazaH-
duHckomy bacceliHy. o eeonoauyeckomy cmpoeHuto BepxHe-Cokypckuli y2neHocHbIl palioH 80 MHO20M CX00€H C 0C80-
eHHbIM [TPOMbIWAEHHBIM y4aCMKOM. LleHmpanbHas 4acme CUHKAUHAAU npedcmasneHa me3030UCKUMU OMa0XEHUS-
mu. Ha KymbICKyOYKCKOM y4acmke 8 HUXHeM y20/bHOM 20pU30HMe 8bl0eseHO Wecmb UHOEKCUPOBAHHbIX CHU3Y 88epX
y20s1bHbIX naacmos: 6ypeili 1, 2, 3, 4, 4%, 5. CyMMapHas MOWHOCMb 8CEX Y20s1bHbIX MAACMO8 HUXHE20 20pU30HMA CO-
cmasnaem 19,68 m. KysaHeukuli yyuacmok makxce umeem baa20npussmHsle ycaosus 045 oceoeHus. KyaHeyKkuli yyacmok,
Asnawulica no cyujecmsy npodonieHuem KymoICKyOyKCKO20 HO cesepo-80CMOK, makxe umeem 671a20npusmHole
ycnosusa 048 oceoeHusA. Ha Camapckom mecmoporcdeHUU npomMbluiaeHHbll uHmepec npedcmasasom yenu KapaeaH-
OuHcKol caumel.

Kntoueavie cnoea: BepxHe-CokypcKuli yeneHocHsil palioH, KyaHeykuli yuacmok, yeosnbHas macca, me3o3olickue omso-
HeHus, cnol yens.
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