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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. 

 
 
Қазақстан Республикасы Ұлттық ғылым академиясы "ҚР ҰҒА Хабарлары. Геология жəне 

техникалық ғылымдар сериясы" ғылыми журналының Web of Science-тің жаңаланған нұсқасы 
Emerging Sources Citation Index-те индекстелуге қабылданғанын хабарлайды. Бұл индекстелу 
барысында Clarivate Analytics компаниясы журналды одан əрі the Science Citation Index Expanded, 
the Social Sciences Citation Index жəне the Arts & Humanities Citation Index-ке қабылдау мəселесін 
қарастыруда. Webof Science зерттеушілер, авторлар, баспашылар мен мекемелерге контент 
тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. Геология жəне техникалық ғылымдар 
сериясы Emerging Sources Citation Index-ке енуі біздің қоғамдастық үшін ең өзекті жəне беделді 
геология жəне техникалық ғылымдар бойынша контентке адалдығымызды білдіреді.  

 
 
НАН РК сообщает, что научный журнал «Известия НАН РК. Серия геологии и технических 

наук» был принят для индексирования в Emerging Sources Citation Index, обновленной версии Web 
of Science. Содержание в этом индексировании находится в стадии рассмотрения компанией 
Clarivate Analytics для дальнейшего принятия журнала в the Science Citation Index Expanded, the 
Social Sciences Citation Index и the Arts & Humanities Citation Index. Web of Science предлагает 
качество и глубину контента для исследователей, авторов, издателей и учреждений. 
Включение Известия НАН РК. Серия геологии и технических наук в Emerging Sources Citation 
Index демонстрирует нашу приверженность к наиболее актуальному и влиятельному контенту 
по геологии и техническим наукам для нашего сообщества. 
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GEOLOGICAL INPUT DATA ANALYSIS FOR BASIN MODELING  
OF THE SOUTH PART OF KARAGANDA COAL DEPOSIT 

 
Abstract. Geological and geophysical data were analyzed to perform basin modeling of the south part of 

Karaganda coal basin. In this regard, the basic material was selected, including geological structure (stratigraphy, 
lithology, facial analysis of folded and faulted structures, geodynamic modeling, depositional environment). 

Karaganda coal basin experienced multi-stage deformation, during the geological evolution. It is expressed in 
the multiple kinds of the structural forms, which described for southern and eastern parts of the Karaganda coal 
basin, in the areas of Alabass anticline, Maykuduk uplift and Spasskaya suture area. The main stages of the de-
formation, followed with orogenesis occurred in Late Paleozoic-Early Mesozoic time. The region experienced the 
multi-stage development, which is observed by lithological, paleogeographical, paleotectonical and geodynamical 
reconstructions. 

The age of the layers was clarified using the existing biostratigraphic study results. During the modeling, initial 
geological information was calibrated with coal maturation and porosity variation with the depth data. Basin 
modeling allowed minimizing the geological uncertainties, such as geological reconstructions, depositional environ-
ment and enriching the database on the Karaganda coal basin geology. 

 
 
Karaganda coal basin is located in the Central Kazakhstan (figure 1). It’s one of the biggest coal 

basins in Central Asia with proven reserves of 41.3 billion tons. There are 11 coal mines operating and 
producing 11 mln. tons of coal annually [1-3]. Moreover, there is significant potential for coal bed 
methane (CBM) production. According to KazEnergy report [4], the gas content in Karaganda basin’s 
coals reaches 20 cubic meters per ton of coals located up to 500 meters, 27 cubic meters for deeper coals. 
The estimate of reserves of CBMis 8 trillion cubic meters. This amount is enough to supply the local 
industry with gas for more than 100 years. 

Understanding of the geological processes occurring in the territory of Karaganda coal basin is 
essential for commercial production start. The data on the basin are abundant and were obtained in 
previous studies [5]. New methods of basin analysis were developed [6]. The basin modeling is necessary 
to arrange the abundant information, and identify the zones which are prolific for CBM production. 

The basin modeling is the one of the methods, which utilizes the simulation of heatflow and regional 
tectonics to reproduce the evolution of the basin, since its formation. The process of organic matter 
maturation occurs under the influence of temperature and time, while rock compaction under the pressure. 
Thermal modeling assesses the quality of geological concepts, reduces uncertainties in geological con-
ditions and ages and finally gives the input data about physical properties and maturity of rocks through 
the time. 

The most of Kazakhstan continent (accretionary collision paleo continent) was the extensive shelf sea 
basin with terrigeneous deposition in Famennian – Early Carboniferous (figure 1, 2). In the second half of 
Early Carboniferous the area was divided into Teniz, Zhezkazgan and Karaganda deposition basins with 
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Table 1 – Stratigraphic column of Karaganda Basin. Bold borders show the unconformities 
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Siltstone 

a5 - a12 
A8 

A8' A9 
110-130 

Lower C1v1-2ash1 
Silty coal 
Sandstone 
Siltstone 

a13 - a20 A10 - A11 180-210 

Akkuduk- 
skaya 

Upper C1v1ak3 
Sandstone 
Siltstone 

    150 

Middle C1v1ak2 
Siltstone 
Mudstone 

    170-210 

Lower C1v1ak1 
Mudstone 

Tuffite lenses 
    250-440 

    C1v1tr Tuffite     40-60 

Tournaisian     C1t 
Limestone 

Marl 
    250-330 

Devonian 
Famennian     D3fm Marl     90-170 

Givetian-
Frasnian   

D2gv-D3fr Effusive basement 
  

2000 
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Carboniferous and Permian. The rocks consist of rhyolites, rhyodacites, trachyriolitesand their tuffs and 
the intrusions of subalkalinegranitoids. Areas of basalt-andesitic volcanism related to suture zones, while 
acid series distributed in distal parts, forming volcano-tectonic depressions, complicated by uplifts [7-10]. 

Karaganda segment was located on shelf marine basin attached to Spassk thrust to the south, Central 
Kazakhstan fault to the east and Irtysh fault to the north-east (figure 2). 

At the end of Carboniferous and Early Permian collisional stage is started. It’s related with granitoid 
magmatism. Drainless intermountain depressions was formed in the Central Kazakhstan with its arid 
climate. Intracontinental sea replaced the Zhungar-Balkhash oceanic basin, connected with the ocean to 
the west. 

Central Kazakhstan orogen growthwas terminated in Early Permian, followed by complication of the 
structure in Late Permian – Triassic by slip movement, caused formation of large amplitude fault systems 
(up to several hundred kilometers). Central-Kazakhstan fault with arc shape was formed on the more 
ancient Ordovician-Devonian transform fault. North-East directed left-side slips was active in Spass shear 
zone. Formation of the «pool-apart» type basin on the territory of Karaganda coal field was related to the 
system of Early Mesozoic faults in Spass shear zone.  

Collisional events caused the formation of complicated thrust and slit forms, especially on the south 
part of Karaganda basin. Taldykuduk block, located there, has a border with Spass shear zone, with 
distance 10-30 km from it. 

As the result of the speed of orogenic process reduced and area transformed into foreland basin. 
Orogenic processes tend to the formation of uplift to the south of the basin, which was the source of mo-
lasses. Most of the sediment was deposited in the south part of Karaganda basin where the depression was 
the most. Part of these molasses then was eroded during Permian-Triassic erosion on the most of Kara-
ganda basin (table 2). 
 

Table 2 – Main structural complexes within Karaganda basin and their position within the crust 
 

Structural complex Age, lithology Position 

Upper platform Neogene-Quaternary 
Gravel, pebble, sand, loam, sandy loam 

Karaganda basin 
 

Lower platform Triassic - Jurassic 
sandstones, siltstones, marls with coal 

Quasi platform 

Middle Carboniferous 
molasses (conglomerates, sandstones, siltstones) 
Famennian – Lower Carboniferous 
carbonate and terrigenous deposits with coal 

Oceanic continental 
LowerDevonian – Frasnianstage 
contrast composition of the volcanic series - rhyolites, 
rhyodacites, dacites and their tuffs 

The rim of Karaganda basin, monoclines. 
On the south, next to the Spass shear zone. 
Has complexities in folds and faults 

Ensial island arc 

Silurian 
Wackes, greywackes, turbidites 
Middle – Upper Ordovician 
andesibasalts, andesites and their tuffs 

The rim of Karaganda basin 

Oceanic 
 

Cambrian – Lower Ordovician 
jasper; flint 

North-west border of the basin and basin 
basement 

 
Mesozoic rocks of Karaganda basin was formed in Rhetian – Lias and Dogger time. The deposition 

rate increased in Rhetian – Lias was reduced to Dogger. In Rhetian the thick layer of molasses was 
deposited. Lias deposits were partially eroded in the Middle of Dogger, when area relief stabilized. Cli-
mate aridization in Late Jurassic caused the termination of coals formation, which is manifested in Dogger 
deposits (up to 150 meters) consist of reddish terrigeneous rocks (figure 4). 

The area was uplifted and eroded by the Late Jurassic. The tectonic movements was caused by the 
Late Cimmerian phase of Cimmerian orogenesis. Hercynian thrusts reactivated and new set of thrusts like 
Akzhar thrust was formed. The area was exposed to denudation up to Late Jurassic – Early Paleozoic. 
After the erosion, the area became covered by unlithified fluvial deposits of Neogen and Quaternary Ages. 
The sediments sources were hills located to the south and supplied by the modern rivers Nura and Sarysu. 
The area get its final appearance in the Middle of Neogene [7]. 



N E W S of 
 

Figur
Two 

 

Karag
sokurskaya
Devonian,
structural t
Fault-bloc
interesting

There
The f

when the d
New thrus
basin had w

The s
coal beds 
western pa
part with A
Zhaksykar
syncline. 

The th
orogenesis
uplifted an
flatten. Co

The f
orogenesis
deformatio
stages, ins

Input 
– Stru
–Con
– The
– Tec
– Cal
– Bou

f the Academy 

re 3 – Schemati
major thrust (N

ganda basin 
a. Within th
 Carbonifero
transformatio
ked structure

g from the CB
e are four sta
first stage (A
depression w
st, including 
western bord
econd stage 
by basemen

art with Zavi
Ashisu syncl
rt horst-antic

hird stage (E
s, which exp
nd area was d
omplete isola
final stage (L
s, followed 
on reactivate
ignificant de
data, require

uctural mode
ceptual geol

ermal and bu
ctonic history
ibration data
undary condi

of Sciences of

ic cross-section
North-Taldykud

is divided in
he basin, the
ous, Jurassic
on. It has ov
e of the regio
BM producti
ages of Carbo
Asturian pha

was subdivide
modeled No

der with Ten
(Pfalzian ph

nt movemen
iyalov and S
line (figure 6
cline. Zhailm

Early Cimme
pressed in th
depressed. A
ation from Pa
(Late Cimme
the dogger 

es existing an
eformation oc
ed for therma
el, including 
ogical mode

urial history; 
y of the basin
a (vitrinite re
itions of wate

f the Republic

n and map of we
duk ThrustNTT

Small amp

nto 4 zones. 
ere are struct
c and Cenoz

verthrusts, thr
on results th
ion point of v
oniferous roc
ase) is the c
ed into Karag

orth Taldykud
iz depression
hase) is the c
nt. As the re
Samara grabe
6, 7). Zaviya

min horst-ant

erian phase)
hick depositio
After that, the
aleotethys re
erian phase) 

succession, 
nd generates 
ccurred in N
al modeling,
layers thickn
l (stratigraph

n – tectonic m
flectance, tem
er depth, hea

c of Kazakhsta
 

   
138  

 
ells representing
 and Thrust 2T2

plitude faults are

They are Te
tural comple
zoic rocks. T
rusts and oth

he formation 
view. 
cks deformat
commenceme
ganda, Shite
duk thrust an
n, and pinche
collisional st
esult, Karag
en-synclines,
alov graben-s
ticline is the

) is the postc
on of molas
e area was er
sultedaridiza
is the postc
caused the 
new (Akzha

Neogene and Q
 according to

ness, unconfo
hic column, s

model (burni
mperature an
atflowand su

an 

g the modeled s
2) divide the m
e not shown 

entek, Sherub
exes contain
Taldykuduk 
her faults, wh

of cleats wit

tion [6-8]. 
ent of the co
rdy, Pavloda
nd Thrust 2 w
ed out to the 
tage, which c
anda coal b
, central part
syncline and
e border betw

collisional st
ses at the en

roded up to M
ation of the c
collisional st
territory up

ar thrust) fau
Quaternary.
o [12] is follo
ormities, fau
sedimentatio

ing, uplifting
nd porosity);
rface temper

southern bound
model into 3 mai

bay-Nura, Ka
n Cambrian, 

block (figur
hich are relat
thin the coal

ollision or in
ar and Teniz 
was originate
east. 

caused the co
basin was su
t with Karag

d Teniz depre
ween Karaga

tage refers t
nd of Lias. S
Middle Dogg
climate. 
tage refers t

plift and ero
ults and thrus

owing (figur
ults, thrusts; 
on settings, li

g, erosion etc
 

rature. 

d of Karaganda 
in maturation b

araganda and
Ordovician 
re 4) suffer 
ted to Spass s
ls. Therefore

nitial orogen
synclinories

ed since (fig

ompartmenta
ubdivided in
ganda basin a
ession are se
anda basin a

toearly epeiri
Sediment so
ger, when rel

to late epeiri
sion. Furthe
sts. In additi

re 2-4): 

ithologies); 

c); 

basin.  
locks.  

d Verkhne-
– Silurian, 
significant 

shear zone. 
e the area is 

nesis stage, 
s (figure 2). 
ure 5). The 

alization of 
nto 3 parts: 
and eastern 
eparated by 
and Ashisu 

ic platform 
ources were 
lief became 

ic platform 
ermore, the 
ion to these 



ISSN 2224

Conce
graphic da
Internation
relatively e

The t
evolution: 
stages are
tectonic m

 

 

Carbon
coal: 5 – Sh
Frasnian sed
substage); 1
13 – Ordovic
thrusts and th

 
Thus,

geological
informatio

The s
basement 
Upper-Ord
The cover 
Jurassic p
Asturian, 
coal rock 
the geolog

 

-5278             

eptual geolo
ating and rep
nal Stratigrap
even deposit
erritory of K
Saurian, A

 expressed 
model, used fo

niferoussedime
ahan (C3sh), N
diments (upper
0, 11–Lower D
cian volcanic de
hrusts; 17 – oth

, input data 
l evolution, 
on about the a
structure of 
is composed
dovician isla
consists of t

platform (low
Pfalzian, Ea
and created 

gical concept

                    

ogical mode
presented in
phic Column
tion rate [9]. 
Karaganda ba
sturian, Pfal
in multiple 
or basin mod

Fi
nts, suiteswiths

Nadkaraganda (C
r substage) of s
Devonian,effus
eposits; 14 – C

her faults. 

for basin m
and their th

age of the ro
the Karagan

d of the follo
nd arc and S
the following
wer structur
arly Cimmer
complex mu

t were calibra

                      

l includes s
n table 3 as 
n. Rest of la

asin experien
lzian, Early 
observed fa

deling is show

igure 4 – Tecton
sufficientcarbon
C1n-C2ndk) Ak
south (7) and n
sive and their 
ambrian terrigi

modeling inc
hermobaric 

ocks, their thi
nda basin inv
owing comp
Silurian pre-a
g complexes
ral stage), 6
ian and Late
ulti-stage for
ated using da

                    

 
139 

several param
bold text. A

ayers ages w

nced the foll
Cimmerian 

aults and thr
wn in table 4

nical scheme of
nation: 1 – Ten

kkuduk (C1v1ak
north(8) basin 
tuffs of north 
neous siliciclas

cludes a geo
depositional
ickness, eros
volves the ro
lexes: 1) Ca

arc and back-
s: 4) Famenn
6) Neogene-
e Cimmerian
rmed folded 
ata on maturi

 
 
 
 
 
 

   Series of Ge

meters. Rock
Absolute age
were defined

owing defor
and Late C

rusts, synclin
4. 

f Karaganda ba
ntek; 2 – Dolin

k); 6 – Tournai 
rims; 9 – Kob
(10) and sout

stic deposits; 15

ological conc
l conditions.
sion processe
ocks of six 
ambrian-Low
-arc terraces,

nian-medium
-Quaternary 
n orogenic p
and disconti
ity and rock 

eology and Te

k ages were
es of those r
d considering

rmation stage
Cimmerian o
nes and ant

asin 
n; 3 – Karagan
and Famennia

blenz-Givetian v
th (11) basin 
5 – Mesozoic se

cept, a tecto
. The geolog
es. 
structural-m

wer Ordovici
, 3) Devonia
-quarry quas
(upper stru

phases influe
inuous shape
deformation

echnical Scien

e defined by
rocks were t
g their thick

es during its 
orogenic pha
iclines (figu

nda, 4 – Ashly
an deposits; 7, 
volcanic succes
rims; 12 – Sil
ediments contou

onic model o
gical concep

material comp
an oceanic, 

an marginal c
si-platform, 5

uctural stage
enced the fo
es. The unce

n. 

nces. 1. 2019
 

y biostrati-
taken from 

knesses and 

geological 
ases. These 
ure 4). The 

yarik; without 
8 – Givetian-
ssions(middle 
lurian flysch;  
ur; 16 – over-

of the area 
pt contains 

plexes. The 
2) Middle-

continental. 
5) Triassic-
). Saurian, 

ormation of 
ertainties of 

              



N E W S of the Academy of Sciences of the Republic of Kazakhstan 
  

   
140  

Table 3 – Absolute ages of layers and their thicknesses 
 

Layer name Event age Base absolute age, Ma Top absolute age, Ma Av. Thickness, m 

Q1 Pleistocene-Holocene 0.13 0.00 3 

J_Eroded_2 Oxfordian 185.32 154.00 900 

J_Eroded_1 Doggerian 202.72 185.32 500 

J Liasian – Doggerian 203.00 202.72 8 

C_Eroded_2 Stephanian – Westphalian 313.00 295.00 2800 

C_Eroded_1 

Namurian 
 

320.94 313.00 1500 

Nadkaraganda 322.37 320.94 271 

K20 322.85 322.37 90 

K19 323.41 322.85 106 

K18 323.85 323.41 83 

K17-1 324.11 323.85 50 

K16-K17 324.21 324.11 19 

K15 324.45 324.21 45 

K14 324.77 324.45 60 

K13 324.93 324.77 30 

K13-base 325.03 324.93 20 

K12-3 325.48 325.03 84 

K12 325.71 325.48 45 

K11 326.00 325.71 54 

K10 

Late Visean 
 

326.17 326.00 25 

K9 326.22 326.17 8 

K8-1 326.30 326.22 11 

K7-K8 326.49 326.30 27.8 

K6 326.72 326.49 34 

K5 327.08 326.72 54 

K4 327.35 327.08 40 

K3 327.55 327.35 28.75 

K2 328.00 327.55 67 

K1 
Middle Visean 

329.00 328.00 64 

A-suite  329.00  

 
Table 4 – Tectonic model of Karaganda basin 

 

Age 
Lithological and facial depositional 

environment 
Tectonic movement 

direction 
Orogenic phase 

Neogene - Quaternary Continental Uplift ~~~ Alpine 

Jurassic (eroded) 
Continental 

Platform 
Arid 

Uplift 
~~~ Late Cimmerian 

Doggerian Immersion 

~~~ Early Cimmerian
Liasian Immersion 

Late Carboniferous - Permian 
Continental 

Arid 
Uplift 

~~~ Pfalzian 
~~~ Asturian 

Visean – Namurian 
Continental, shallow marine, boggy-lacustrine 

Immersion ~~~ Saurian Visean 

Tournai - Famennian Continental, shallow marine 

Early Devonian - Frasnian Andean type active continental margin Uplift ~~~ Akkadian 

~~~ Unconformity 
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АНАЛИЗ ИСХОДНЫХ ГЕОЛОГИЧЕСКИХ ДАННЫХ  
ДЛЯ БАССЕЙНОВОГО МОДЕЛИРОВАНИЯ  

ЮЖНОЙ ЧАСТИ КАРАГАНДИНСКОГО УГОЛЬНОГО МЕСТОРОЖДЕНИЯ 
 

Аннотация. Выполнен анализ геолого-геофизических материалов для проведения бассейнового моде-
лирования южной части Карагандинского угольного месторождения. В этой связи подобран необходимый 
базисный материал, включающий данные по геологическому строению (стратиграфии, литологии, фациаль-
ному анализу складчатым и разрывным структурам, геодинамическому моделированию, термобарическим 
условиям осадконакопления) рассматриваемого объекта.  

В ходе геологической эволюции Карагандинский угольный бассейн испытал многоэтапные дефор-
мации, выраженные в многочисленных сочетаниях структурных форм, которые описаны для южной и вос-
точной частей Карагандинского бассейна в зонах Алабасской антиклинали, Майкудукского поднятия и 
Спасской шовной зоны. Главные этапы деформации сопровождаемые активным орогенезом приходятся на 
позднепалеозойско-раннемезозойское время. Начиная с фамена, и по настоящее время регион прошел слож-
ную многоэтапную историю развития, на что указывают литолого-фациальные, палеогеографические, палео-
тектонические и геодинамические реконструкции. 

Возраст рассматриваемых толщ горных пород был уточнен на основании биостратиграфических данных 
предыдущих исследований. Исходная геологическая информация в процессе моделирования увязана с кали-
бровочными данными зрелости углей и вариациями их пористости по глубине. Бассейновое моделирование 
позволило существенно минимизировать геологические неопределенности, такие как геодинамические ре-
конструкции, условия осадконакопления и пополнить базу знаний о геологическом строении Карагандин-
ского бассейна. 
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ҚАРАҒАНДЫ КӨМІР БАССЕЙНІНІҢ ОҢТҮСТІК БӨЛІГІН БАССЕЙНДІК МОДЕЛЬДЕУ ҮШІН 

НЕГІЗГІ ГЕОЛОГИЯЛЫҚ ДЕРЕКТЕРДІ ТАЛДАУ 
 

Аннотация. Қарағанды көмір бассейнінің оңтүстік бөлігін бассейндік модельдеу үшін геологиялық-
геофизикалық деректер талданды. Осыған байланысты негізгі деректертер іріктелді, оның ішінде зерттеу 
объектісінің геологиялық құрылымы (стратиграфия, литология, қатпарлы жəне үзілімді құрылымдарды фа-
циялық талдау, геодинамикалық модельдеу, шөгінділердің жиналуының термобарикалық жағдайы). 

Қарағанды көмір бассейні геологиялық эволюция кезінде көп сатылы деформацияны бастан кешті. Ол 
Қарағанды көмір бассейнінің оңтүстік жəне шығыс бөліктерінде, Алабас антиклиналь аудандарында, Май-
құдық көтерілісінде жəне Спасск шеткі ауданында құрылымдық пішіндердің түрлі жиынтықтарынан көрініс 
табады. Белсенді орогенезбен қатар жүрген деформацияның негізгі кезеңдері кейінгі палеозой жəне ерте 
мезозой уақытында болды. Фаменнен бастап бүгінгі күнге дейін бұл аймақ күрделі көрсатылы даму тарихын 
кешірді. Бұл аймақтың литологиялық, палеогеографиялық, палеотектоникалық жəне геодинамикалық рекон-
струкция нəтижесінен байқалады.  

Бұған дейін жасалған биостатиграфиялық зерттеулердің нəтижелерін пайдалана отырып қабаттардың 
жасы анықталды. Модельдеу кезінде бастапқы геологиялық ақпарат көмірдің пісіп-жетілуі бойынша калибр-
леу нəтижелерімен жəне көмір қабаттарының тереңдікпен кеуектілігінің өзгеруімен сəйкестендірілді. Бас-
сейндік модельдеу геологиялық реконструкция, шөгінділердің жиналуының жағдайы сынды мəселелерде 
геологиялық тұрлаусыздықты азайтуға мүмкіндік берді, жəне Қарағанды көмір бассейнінің геологиясы 
бойынша дерекқорды кеңейтті. 
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