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AHJIATIIA

MeHiH IUIUIOMABIK X00aMHBIH Herisri makcarsl Kacouii mMaubpl OacceiHIHIH
reOJIOTUSITBIK KYPBUIBICHIH, TEKTOHUKACHIH KOHE MYHAM-ra3/IbUIbIFbIH 3€PTTEY.

3eprrey OapbichlHIAa COHFBI KbUiaapbl Kacrnuii MaHbpl OWMATHI IMIETIHAE MYHa
’KOHE Ta3 KEH OPHBIH 13/IECTIpyMEH, OapilayMeH KoHE UTepyMEH alHaJbICaThIH Kep
KOMHAyblH MalJalaHylIbUIapFa OKYpri3uireH 137ey-Oapiay SkoHe TMaiijiajnaHy
VHFBIMAJIAPBIH OYPFBIJIAY MaTepUaIapbl MEH €H YKaHa T€OJIOTHUSIIBIK-TeO(hU3UKAIIBIK
MaTepHaliiap *oHE MYMKIHIITIHIIE 13/ey-0apiay jkoHe NaijaniaHy YHFbIMaJIapbIH
OyprblUIay MaTepuaiaapbl TAPTHUIIbI.

Konma OGap akmapaTThl Tajijiay MIOTIHAUIEp KelleHi OOWBIHINA, COHJaN-aK
TEKTOHHUKAJIBIK O1pIiKTep OOWBIHINA MEPCIIEKTUBAIIBIK OaFbITTap bl O6IyTe MyMKIH/IIK
Oepeni, OyJ1 oj1aH opi 137ey-0apiiay >KYMBICTapbIH KYPri3y YIIIH 63€KTI MOHTE He.

AHHOTALIUS

OCHOBHOl ~ 1IeNIbI0O  MOEro JUIUIOMHOTO MPOEKTa SBISETCS  HU3y4YEHHE
reoJOrM4ecKOro CTPOEHUs, TEKTOHMKM U HedTerasoHocHoctu Ilpukacnmiickoro
OacceliHa.

B nmnponecce wuccinenoBaHWil TpHBJIEYEHbI OMYOJIMKOBAHHBIE W (DOHIOBBIE
MaTepuanbl TMPOILIBIX JIET M JOCTYNHbIE HOBEUIIHE TIe0Joro-reopusnieckue
MaTepuanbl ¥, MO0 BO3MOXKHOCTH, MaTepuajbl OypeHHUs MOUCKOBO-Pa3BEIOYHBIX U
AKCIUTYaTallMOHHBIX CKBaXUH, IIPOBEJCHHBIE B NOCJIETHUE roJibl
HEAPONOJIb30BATENSIM, 3aHUMAIOUIUXCS TOMCKOM, pa3BeAKOM U  pa3pabdoTKoOi
MeCTOpOXIeHHs He(TH U ra3a B mpenenax [[pukacnuiickoi BriauHbI.

JleTanbHBIA ~ aHAIM3  UMeEoNIecss MHGOPMAIMK  TO3BOJIIET  BBIJCIHUTH
NEPCHEKTUBHBIE HAINPaBJIEHUS [0 KOMIUIEKCAM OTJOXKEHHUH, a Takxke TIOo
TEKTOHUYECKUM €IUHUIAM, YTO HMEET AaKTyaJlbHOE 3HAYEHUE I IPOBEICHHUS
JaNbHEHIINX TOMCKOBO-PA3BEIOYHBIX PadoOT.

ABSTRACT

The main goal of my diploma work is the study of the geological structure,
tectonics, and oil and gas potential of the Pre-Caspian basin and substantiate the
directions for further exploration for oil and gas.

The research involved the published and stock materials of past years and the
latest available geological and geophysical materials and, if possible, drilling materials
for exploration and production wells conducted in recent years by subsoil users
engaged in the search, exploration, and development of an oil and gas field within the
Caspian troughs.

A detailed analysis of the available information allows us to identify promising
areas of sediment complexes, as well as tectonic units, which is relevant for further
exploration.
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INTRODUCTION

The studied territory occupies the southern part of the Caspian basin, covers the
land zone and the water area of the Caspian sea (Pic. 2.1.1.).

The study area is 60,000 km2. The Caspian basin is the deepest area of deflection
and sedimentary fill. The thickness of the sedimentary cover according to seismic data
reaches about 20 km. A characteristic feature is a presence in the sedimentary cover of
a powerful salt-bearing layer of lower Permian age, which divides the section into two
structural and formation complexes (subsalt and suprasalt complex).

The study of the geological structure of the territory under consideration by
geophysical methods dates back to the 30s of the last century.

Currently, the oil and gas content of this region has been identified in a wide
stratigraphic range from the Paleozoic to the Meso-Cenozoic. According to the results
of geological and geophysical research, a large number of prospective structures have
been identified.



1 Geological section
1.1 Geological knowledge

The entire period of study of the Pre-Caspian basin can be divided into several
stages. [1] The first stage dates back to 1720, when expeditions of military
topographers and naturalists made a variety of observations of the territory, starting
from the Ural, Mugodzhar, Mangyshlak mountains, Ustyurt, Inder, Elton, Baskunchak-
B. Bogdo, ending with watershed elevations and outcrops of bedrock along the valleys
of the Emba, Temir, Sagiz, etc.

The second stage - the recovery proceeded in the years 1920-1928. In the
beginning, it created the Office of the oil industry of the Ural-Embaregion, in 1924 it
was transformed into trust "Embaneft".

The third stage of the geological study of the territory of the Pre-Caspian basin
(1929-1941) was marked by a significant scale of geological prospecting and
exploration.

In 1929, the number of geological prospecting parties and the volume of deep
drilling continued to grow. along with mapping, structural prospecting drilling was
introduced with the Ganiel-Lug and Crelius machines. Researchers were engaged in
the introduction of gravimetry of electric exploration, magnetometry, and well logging.

1.1Aeromagnetic knowledge

The region of the Caspian sea-the Caspian basin has long increased interest in
connection with the prospects for the availability of hydrocarbon reserves. The
beginning of its systematic geological study is attributed to 1929-1930. In the same
years, for the first time in the Caspian basin, D. V. Kozhevnikov performed magnetic
exploration with Schmidt and Lloyd variometers. As a result, they concluded that it
was impossible to solve the set of geological tasks by magnetic exploration due to the
non-magnetic nature of salt deposits.

1.1 A gravimetric knowledge

The gravimetric method was applied for the first time in the Caspian sedimentary
basin in 1925. Until 1930, techniques and methods of field observations and methods
of interpretation of the obtained gravimetric materials were developed. Variometric
surveys were accompanied by pendulum observations, which were carried out to create
a uniform reference network.

During these years, gravimetric surveys revealed for the first time that salt domes
are everywhere developed in the Caspian sedimentary basin and that the salt domes
correspond to gravitational minima, and the basin separating them correspond to
maxima.



1.5 Main stages of the region's geological development

The Caspian basin is confined to the Paleozoic complex and belongs to the South-
Eastern part of the East European platform. The Foundation of this platform is
associated with the formation of a three-ray rift system at the end of the Precambrian
(Aralsorsky. Hordinski and Pachelma rift), which determined long and steady
subsidence of the Central part of the basin. According to researchers the depression in
the Central part is devoid of a"granite layer". To the South, a block of continental crust
(the Astrakhan-Aktobe uplift system) has been preserved. This zone occupied an
elevated position during the early Paleozoic and separated the Central part of the basin
from the system of deflections formed in the early Paleozoic in the band of the southern
and South-Eastern frames.[8].

.....

Pic. 2.1.1.-Overview of the location of the study area

By the main features of the geological and tectonic development of the studied
region, the following most important features of the structure are determined.

The modern southern border of the Caspian basin "passes" in the West along the
front of the zone of the thrust of the Karpinsky ridge structures into the Caspian basin,
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in the East along the North-Ustyurt fault that separates the South Embin uplift and the
North-Ustyurt block.

In the southern part of the basin, the basement is characterized by Archean-early
Proterozoic age. The Foundation is significantly differentiated by the depth of the roof,
the size of individual blocks, the configuration and extension of structural elements,
and the degree of complexity of tectonic disturbances. Typical structural elements of
the Foundation surface are blocks of the Aktobe-Astrakhan uplift zone (North Caspian,
Biikzhal uplift, etc.) with a depth of 7.5-8.0 km to 9-13 km. The composition of the
Foundation rocks is also significantly differentiated.

The slit is provided with 4 main litho-stratigraphic successions (pre-Devonian,
Devonian-lower Permian Kungur-Kazan, and Mesozoic-Cenozoic part of the section).

In the southern part of the basin, pre-salt pre-Permian terrigenous rocks on
carbonate structures were not opened by wells, but they may be present in middle
Devonian deposits in the Astrakhan arch (Lopatin). The Karaton-Tengiz zone is
composed of upper Devonian carbonates of the Bashkirian (middle Carboniferous) age
that form the atolls height of several tens of meters. Outside of the atolls, the carbonate
rocks pass into deep-water basin facies. On the tops of the atolls, the Lower Permian
(mainly Artinian) black shales formed under conditions of oxygen insufficiency on
uplifts submerged to a depth below the zone of organic carbonation are unconformably
deposited. There is a gradual increase in the thickness of the layer to the slopes of the
atolls. The zone expands in the marine part of the Board, where seismic data revealed
several carbonate structures [5].

Throughout almost the entire basin, the Devonian-lower Permian deposits are
overlain by a layer of Kungurian (late lower Permian) evaporites, which is mainly
composed of salt but has layers of terrigenous rocks and anhydrides. Evaporites are
absent only in the boundary zones adjacent to the Urals and along the southern border
of the basin, where they are inconsistently overlain by late Permian or Jurassic deposits.

1.6 Stratigraphie of the subsalt section

The most ancient formations discovered by deep wells in the territory under
consideration (Mynsualmas, Severny, Zhanasu, Turesay, etc.) are deposits of the upper
Devonian.

The Devonian system

Deposits of this age were studied from sections of wells G-10, II-Zhanasu, G-7
Turesay, II-1, 2,3,4 North Mynsualmas. In the Devonian thickness, the rocks of the
Famennian and Frasnian stages are established by age definitions. The deposits of the
Fran stage are represented by an uneven interbedding of sand-silt rocks, mudstones,
and the Dolomites. In the upper part of this thickness, Sandstone strata have a
predominant value. The overlying thickness of the Famennian layer is composed of
uneven interlayers of sand-siltstone and clay rocks. In the lower and upper parts of its
section, clays and mudstones predominate. The maximum thickness of the Famennian
stage 1s 1255m.



The Carboniferous system

Lower carbon

The Tournai stage. The study of the Tournai deposits for the South-East of the
Caspian basin is fragmentary. This information can be attributed to the areas of
carbonate and terrigenous sedimentation. It is assumed that the accumulation areas are
consistent with those in the Visean and Serpukhov periods. The age of the tour is
confirmed in the carbonate section of the Karaton-Tengiz zone.

Thus, in the Karaton 1, 3, 5, 7 wells, foraminifera complexes from four horizons
of the Tournai stage were identified, in the Yuzhnaya 2 wells (interval 5434-5513 m)
and Yuzhnaya 3 wells (interval 5493-5501 m) - foraminifera complexes of the Kizel
horizon. In the sections of other wells in the Karaton-Tengiz zone, the Tournaisian
deposits are not distinguished, which, apparently, tend to the Central arch parts of the
uplifts, where there is a high probability of erosion. To the East of the Karaton-Tengiz
zone, the Tournaisian deposits are distinguished mainly in terrigenousfacies, confirmed
by single wells.

The Viseanstage. The Visean precipitation complex is distinguished in the
section of the Karaton-Tengiz zone and the southern uplift. The lower part of the
Visean deposits is absent in the North-East of Tengiz, which is associated with the
release of the carbonate platform to the daytime surface. In addition to the zones of
intensive carbonation accumulation, there are also areas where precipitation was
formed in an active hydrodynamic environment, which is recorded by the presence of
packstones and grainstones, less often ooliticgrainstones. However, there were areas
where mudstones with clay layers enriched with pyroclastic material were accumulated
in a calm hydrodynamic environment (Tengiz well 6, 22, 44).

Visean deposits are also confirmed in the section of areas in the vault and within
the North-Western slope of the South Embinsky uplift (Tortay, Plain, Ushmola, etc.).

The formation of organogenic buildings was accompanied by periodic removal of
their roofs in the tidal zone, partial destruction, and formation of plumes. Bioherm
limestone characteristic of the massive and weakly brecciated structure. On the slopes
of these buildings, gravel-bearing limestones were accumulated. Laterally into the
basin, shallow shelf sediments in the South-East of the basin are replaced by a thickness
of alternating terrigenous and carbonate-terrigenous deposits (100-200 m thick).

Serpukhov stage. Deposits of Serpukhov age are characterized by carbonate and
terrigenous sedimentation. The Serpukhov accumulation period was characterized by
the stabilization of transgression and the weakening of tectonic processes. In the
interior, the introduction of terrigenous material is somewhat reduced.

Biohermic massifs with deposits of this age were studied in the East and North-
East of Tengiz, as well as in the Bekbulat 1 and Tortay 12 wells. Biohermic arrays have
a complex structure and consist of small bioherms bodies that grow on top of each
other against the background of constant bending of the pool bottom. The second half
of the Serpukhov sedimentation is characterized by the destruction of bioherms massifs
and the formation of a plume of clastic limestones.

Medium carbon
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The Bashkir period of accumulation in the South-East of the Caspian basin is
characterized by three areas where the formation of a carbonate, terrigenous-carbonate,
and transition type of section took place. The carbonate composition of deposits of
Bashkir age in the Karaton-Tengiz and South Embin zones was noted.

Within the Karaton-Tengiz zone, Bashkir deposits are deposited on Serpukhov
deposits with stratigraphic disagreement, which is expressed by precipitation from the
section of upper Serpukhov deposits (found in single wells) and the Voznesensk
horizon.

In more submerged areas, the Voznesensky horizon is represented by limestones,
which differ in composition and according to the GC and NGC data from the
underlying Serpukhov deposits by a reduced clay content, which is associated with the
cessation of the receipt of clay material. The beginning of the Bashkir age is associated
with the regression of the sea basin. At the same time, from the South Embinsky uplift,
terrigenous material enters the inner zones.in the zone of the carbonate belt, this is
indicated by the presence of layers of gravelites and conglomerates in the lower parts
of the Bashkir deposits.

The formation of coarse-grained sediments with the late Bashkir fauna indicates
that the sea level continued to fall in the second half of the Bashkir century and the
basin was completely shallowed. The result is the destruction and redeposition of
clastic deposits of the upper Devonian and lower Carboniferous Sensual massage
subzones.

The terrigenous-carbonate type of the section outside the South Embin and
Karaton-Tengiz zones is distinguished everywhere and is represented by an alternation
of mudstones, limestones, and sandstones with varying degrees of silicification, with a
total thickness of 20-70 m. These deposits accumulate in the submerged parts of the
shelf, they are based on carbonate silt and detritus of lime secreting organisms,
removed from the carbonate platforms. The sole of the Bashkir deposits coincides with
the sole of the lower layer of dense rocks (limestones) against the background of
underlying clay deposits.

On Tengiz, there are no Bashkir deposits in wells 41 and 43, which are located on
the peripheral parts, as well as in the Karaton 1 well. This circumstance and the
presence of re-deposited faunal complexes suggest the draining of the Karaton-Tengiz
zone in the Bashkir century. The presence of complete sections of Bashkir sediments
in the Central part of Tengiz in comparison with other paleopods of the Caspian region
suggests the development of local negative structures against the background of
General uplift (subsidence in the form of karst formation). The Central parts of Tengiz
are characterized by carbonate deposits of facies of shoals and beaches. The majority
of oil and gas fields of the Caspian basin, confined to the Bashkir deposits, are
characterized by a primary granular type of reservoir.

Moscow stage. Deposits of the Moscow age in the South-East of the Caspian
basin are developed everywhere.

Their absence was found in the section of the Karaton-Tengiz zone, which is
presumably due to subsequent erosion. This is confirmed by the presence of remnant
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sites, similar to other paleopods of the Caspian Paleozoic basin (Astrakhan, Temirsky
arch, etc.).

Upper carbon

The question of the presence in the section and stratigraphic division of upper
Carboniferous deposits is debatable. The allocation of sediments within the South-East
of the Caspian sea is also ambiguous.

In the section of the southern, Karaton-Tengiz, and South Embin uplift zones,
upper Carboniferous deposits did not accumulate. Within the Turesay-Yuzhno-
Molodezhny district, there is a predominantly carbonate and terrigenous-carbonate
type of section. The nature of the distribution of upper Carboniferous deposits by the
thickness and lithological composition, as well as the presence of re-deposited fauna
of the Moscow age in their composition, indicate a significant eustatic drop in sea level
at the turn of the middle and late Carboniferous epoch. Deposits of carbonate type of
section are localized in the form of a narrow wedge-shaped strip in Turesi-South Youth
and partly Ortinau-Sarybulak-Sarykolsky area. The deposits were opened by the
Sarykum 1 and 2, Turesay 3, and 2A wells (Kasimov tier).

According to the conodont and fusulinid complexes, a wide development of the
terrigenous-carbonate section in the volume of the Kasimov and Gzhel layers was
established in the Matken-Ushmolinsky zone. This zone is also characterized by the
presence of re-deposited fauna of the Moscow, Bashkir, and Serpukhov age in upper
Carboniferous deposits on a large territory. This refers to the zone between the
Karashungul (SLE P-1) and Sarykask (SLE 3) structures, which is remote from the
areas of large paleopods. This may be due to local demolition sources and middle
Carboniferous fauna. The emergence of areas of fauna and sedimentary material
demolition, as previously noted, is associated with a regional eustatic drop in sea level.
Due to the expansion of the boundaries of the shallow basin in the late Carboniferous,
carbonatonic accumulation is more widespread than in the Moscow and Assel ages.
Clay-carbonate deposits have a clearly defined logging characteristic (GC and NGC),
as they include layers of dense limestone and clearly stand out against the background
of more clay deposits of the Moscow and Assel age.

Lower Perm

Assel tier. The Assel stage of sedimentation is associated with the beginning of a
major sea transgression caused by eustatic elevation (200-300 m) of its level. The Assel
age is characterized by the arrival of a large amount of terrigenous material, the
appearance of which is associated with the mountain formation of the Ural hercinids
and the Karpinsky ridge outside the basin.

Assel deposits are characterized by three types of the section: carbonate
biohermic-shallow shelf, clay-carbonate slope, and clay deep-water shelf. Carbonate
deposits in the Assel age are formed as a strip along the Northern part of the South
Embin (Karaoi and Urtatau-Sarybulak-Sarykum subzones) zone.

Compared to the middle and upper Carboniferous boundary of carbonitesetuplite
displaced into the cavity. In these subzones, biohermic massifs with a thickness of 400-
500 m to 900 m were formed in shallow water (Urtatau-Sarybulak 3). Odpowiedni with
the growth of bio thermal massifs is their erosion, which is expressed by the presence
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among of bioherm limestone layers packstone. In areas with intensive penetration of
coarse-grained terrigenous material into the basin, biohermslimestones with an
admixture of clusters were formed, up to the formation of layers of coarse-grained
rocks among the limestones. Such deposits were studied in the Tortay 23 well with a
thickness of 690 m.

The clay type cut selected in Macken-Smolenskoi, Karaton-Tengiz, and the
Atyrau-Chukotskoe zones and characterized by uniform clayey composition, which is
reflected in a typical entry on the graphs GK, the COP and COG. The thickness of the
clay Assel deposits varies from 50 m to 400 m.

The Assel thickness of the Karaton-Tengiz zone up to 10-140 m accumulated on
an elevated area in shallow water conditions with limited input of clay material and is
therefore characterized by a specific appearance. The main part of terrigenous material
brings to the pool gravitational flows, which have been around paleodata. In the area
of paleopods, thin clay material (suspension) was received, which did not allow
widespread development of lime-producing organisms, but in the total volume of
sedimentary material was a small fraction. Thus, in the conditions of admission of
terrigenous material in the field of paleomagnetism, including the Karaton-Tengiz
zone.

The Sakmar stage. The facies situation of accumulation of Sakmar deposits is
very similar to the conditions of the Assel period. It has a few specific features. It is
assumed that sedimentation in the Sakmar age forms a single sedimentary cycle with
the Assel one. Highlighted in carbonate and clastic types of sediments of the Sakmar.
The carbonate type of the section was established for the fusulinid complex in the wells
Sarykum 1 and 2, Saztyube 2 and 4, Tynyshtyk 1 and presumably Karaoy P-2.
Lithologically it is represented by limestones to varying degrees dolomitized and
anhydrite.

The clay type cut Sakmarian deposits assumed in the Macken-Smolenskoj area.
The thickness of the complex is more than 400m. Such areas are similar to the zone of
distribution of lower Permian deposits in the Eastern part of the Caspian basin. In this
zone, the Sakmar deposits have been reliably identified by conodont, fusulinid, spore,
and pollen complexes.

Artinskian. In the Artinian age, sea regression and salinization of the basin occur,
as a result, the productivity of lime-producing organisms is significantly reduced. The
Artinian deposits in the South-Eastern part are undeveloped, and deposits are observed
in the areas of paleopods (the southern Embin uplift zone, the southern uplift, etc.).

There are no deposits in the section of the Karaton-Tengiz zone. Well understood
Artinskian deposits in the slit Macken-Smolenskoy degree (Matkin, Karashungul,
Torti, Alcantara South-West, etc.). Represented by the alternation of gravelites,
sandstones, siltstones, and mudstones, the ratio of lithotypes in the different wells.

Table 2.2.2 section of well No. 16 of the Tengiz field
Litho-stratigraphic column
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System/Period
Series/Epoch

Lithological

column
Thickness

Stage/age

Lithological
description

Kungurian

+ ok o+ o+ 4
L
80-2100

1

Permian
Lower
Asselian-Artinskian
» >
»»>»
10 K »
0-350

Rock salt, in the lower part of the
anhydrite and dolomite section.
Limestones with relict
stromatolite structure.
Carbonatized tufargillite. Pre-
mitigated carbonate sediments
with tuff avenues. (gravelites)

Moscovi

an
0-30

Bashkirian

Middle
200-20

FEFRL RS

AAL 1040900100

$20970454

Carboniferous
Serpukhovian

Lower
760-20

Bioclastic graystones, algal and
oolitic limestonesToltsy of algal
(boundstones) and detrital
(breccias of collapse) limestones.
The rocks are unevenly
distributed. Bioclastic grains,
oolite limestones. Bioclastic
packstones, grains and orestones.
Thick strata of algae
(boundstones) and clastic
(breccia collapse) limestones.
The rocks are unevenly
recrystallized and dolomitized.

Bioclastic (crinoid) and
lithoclastic less often ore stones.
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The rocks are unevenly
recrystallized and dolomitized.
At the bottom of the horizon
there is an interlayer of tufogenic
mudstones, bioclastic and oolitic
grainstones. Thick strata of algal
limestones (boundstony). The
rocks are sometimes significantly
recrystallized.
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Micro-fine-grained dalitized
limestones, dolomites with
inclusions of anidrite. Clot-
lumpy and algal limestones with
numerous calcispheres and a few
shells of single-chamber
foraminifera. Pellet pakstones.

Continuation of table 2.2.2
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2.1.2-Scheme of oil and gas geological and tectonic zoning

1.7 Features of reservoir properties of the Tengiz field

Tengiz field. The Tengiz field is located in the Zhylyoysky district of the Atyrau
region of the Republic of Kazakhstan, on the Eastern coast of the Caspian sea. The
Deposit is confined to a carbonate platform consisting of carbonate massifs of early-
middle Carboniferous age (Karaton, Tengizkayran, Kashagan) located on a common
Devonian carbonate base.

Deep exploratory drilling on Tengiz square was started in 1976, and the field was
discovered in 1981. Low-power terrigenous-carbonate rocks of the Artinskian stage of
the lower Permian and a powerful carbonate layer from the Bashkir tier of the middle
Carboniferous to the upper Devonian inclusive were discovered under the deposits of
the Kungursky tier. The middle Carboniferous is represented in the volume of the lower
and upper Bashkir sub-tiers. Upper Bashkir rocks can be traced only to the peripheral
parts of the structure, they are absent in the vault. The lower Bashkir sub-stage is
represented by the Krasnopolyansky, Severo-Keltmenskian, and Prikamsky horizons
composed of algae, polydetrite, organogenic-clastic, oolitic, unevenly dolomitized
limestones and the bituminous Dolomites. In the Visean thickness, among the
carbonate formations, the middle Visean deposits are distinguished, consisting mainly
of layers of black mudstones, siltstones with detritus of charred plant remains, and gray
sandstones of fine-medium-grained, areas with a significant admixture of pyroclastic
material: volcanic glass and fragments of feldspar crystals. In middle Visean,
sediments encountered topoisomerase, litho-kristallografic tuffs. Upper Devonian
Famennian deposits are represented by gray and brownish-gray limestone clumped and
foraminiferous, interbeds of organogenic-clastic, algae. Rocks are unevenly
dolomitized, recrystallized, and fractured. The total thickness of the carbonate structure
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according to seismic data is 3500m. The tablet shows the complex lithological structure
of the reservoir, which is characterized by lithological variability. The grainstone,
boundstone, and packstone facies are found here.

The industrial oil and gas potential at the Tengiz field is set at sq. 1, in which the
oil flow rate from coal deposits in the range of 4050-408 1m through a 21-mm fitting
reached 430m3/day.

According to the calculated data, the conditional OWC of the Deposit is located
at a depth of minus 5450 - 5461.8 m. Productive are the rocks of the middle
Carboniferous, lower Carboniferous (Tournaisian, Visean, Serpukhovian) and the
upper Devonian.

The initial flow rates of oil were 15.2-584m3/day, gas-6.5-252m3 / day. The
Devonian deposits are under exploration.

The Devonian-Carboniferous deposits are formed by limestone with an admixture
of Dolomites. The collector type is fractured (voidness-less than 3.0%), pore-
cavernous-fractured (voidness-3.0-7.0%) fractured-cavernous-pore (voidness-more
than 7.0%). Porosity varies widely - from 0.1 to 24%, permeability from 1.0-30mkm?2.
Reservoir rocks are grainstones, packstones, and wackstones located in the inner part
of the carbonate platform and boundstones - on the slopes and at the foot of the slopes
of the platform frame and in a mixture of fragments of the above-mentioned
lithological units in remote from the slope parts of the platform. Notable is the presence
of'a solid black bituminous substance in the upper part of the carbonate reservoir, which
forms large accumulations in permeable rocks, performs on the periphery or
completely fills the filtering volumes of the pore space-systems of cracks, caverns,
large pores, significantly reducing the reservoir properties of rocks. The nature of this
bitumen is still unclear. Attention is drawn to the high stage of catagenesis, reaching
MK3-MK4, which was undergone by bitumen belonging to the class of higher kerites-
impsonites and anthraxolites (R. A. Tverdova et al., 1990). Researchers assume that
high-temperature gases from the lower parts of the section were introduced into the oil
Deposit. The high stages of catagenesis that have affected the composition of oil are
indicated by the results of the study of oil by chromatography-mass spectroscopy,
described in Chapter 5.3.

The Tengiz Deposit is massive by type. The role of the fluid cover is performed
by lower Permian deposits —salt-bearing deposits of the Kungursky tier and clay-
carbonate deposits of the Artinskian stage up to 100 m thick.

Light oil, its density-790-815m3/kg, viscosity-2, 0 cm2/s, sulfur content - from
0.7 to 1.0%, paraffins - up to 4.0%, resins - up to 1.3%, the output of light fractions up
to 3000C reaches 70%. Associated gas contains an increased content of hydrogen
sulfide 16.6-25.1%, carbon dioxide 3.22-4.9%, nitrogen-0.93%, methane 47-52%,
ethane-10-15%, propane 3.0-7.0%.

17



Structural map of the Tengiz
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The Deposit is located in the industrial development of the three objects:

The object I include deposits of the Bashkir-Serpukhov-Oka age, lying mainly on
the slopes of the carbonate massif; object II combines the lower Visean-Tournaisian
complex of rocks. Object III consists of upper Devonian deposits.

1.8 The distribution of reservoir formations and capping

Megareservers of oil and gas are associated, first of all, with carbonate Paleozoic
structures, for which there should be reliable tires in the section, characteristic of the
saline deposits of Kungur (South and South-East of the Caspian basin).

The regional oil and gas potential of the subsalt complex is still determined and
controlled by the spread of the Kungur halogen-sulfate layer/ tire. However, the most
important role in the formation of zonal oil and gas content is played by zonal-
developed clay-argillite capping, which in some cases almost completely control the
productivity of Paleozoic deposits.

One of the factors that have a special influence on the distribution of oil and gas
content i1s a complex combination of terrigenous and carbonate rocks with
characteristic types of local structural forms and reservoirs. The Caspian basin is
represented by carbonate, terrigenous, terrigenous-carbonate, and carbonate-
terrigenous types of sections based on subsalt deposits.

Unique carbonate massifs such as Karachaganak, Tengiz, Kashagan, and
Astrakhan are huge natural reservoirs, the useful capacity of which is determined by a
complex combination of reservoirs and rock screens. Natural reservoirs with high-
capacity reservoirs and the presence of regional halogen-sulfate tires are also installed
in the carbonate deposits of the Eastern side of the depression and within the boundaries
of different age carbonate ledges along the perimeter of the depression. Carbonate
complexes are also characterized by the development of karst zones, which was
revealed during drilling in the South of the depression and separate intervals of the
Karachaganak and Tengiz sections.

Comparative characteristics of sections of natural reservoirs with zones of
development of terrigenous and terrigenous-carbonate thicknesses show that carbonate
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rocks have filtration-capacity properties that are more favorable both in terms of
quantitative parameters and in terms of their degree of endurance in the section and
area. The hydrocarbon deposits associated with the complexes under consideration also
differ sharply. Traps associated with carbonate rocks are characterized in most cases
by huge useful volumes, and oil and gas deposits are of the type of massive and
massively-stratified with heights from the first hundred meters to 2 km. Deposits
confined to terrigenous rock complexes are characterized by sharp variability of
reservoir properties along the area and complex distribution of reservoir rocks.
According to the actual materials, even within large local structures (Tortay, plain,
Kenkiyak, Akzhar Vostochny, etc.), the volume of oil reserves is usually about 0.5-5.0
million tons[9].

In the subsalt complex, by the conditions of sedimentation, 2 main zones were
formed throughout the upper Paleozoic in the West (predominant carbonatic
accumulation) and the East (terrigenous and terrigenous-carbonate accumulation). In
the first, Karaton-Tengiz zone, deposits concentrated in organogenic structures and rift
formations of different genetic and morphological types are predominant. In the
Eastern, South-Embin zone, deposits of usually limited size prevail in low-power (50-
100m) terrigenous-carbonate deposits and traps of structural type (Sholkara South-
West, Matken, Karashungul, Elemes West, Ulkentobe South-Zapadany, Urtatau-
Sarybulak, etc.)[2].

1.9 Oil and gas potential

This region is characterized by various types of subsalt section, litho-stratigraphic
complexes are characterized by heterogeneous composition, so the description of oil
and gas complexes is given for separate zones.

In the southern and South-Eastern parts of the Caspian basin, Devonian deposits,
as well as in the East, are practically not studied and, by analogy with the Northern side
zone, the development of a promising middle-upper Devonian terrigenous-carbonate
oil and gas complex is predicted here.

Within the Tengiz-Kashagan carbonate platform, this NGC is represented by
carbonate-terrigenous deposits according to seismic data. The thickness of the Eifelian-
Lower Franian sediments reaches 1.2-1.4 km. Deposits are expected here, mainly of
the Plast-massive type.

Lies above the upper Devonian (upper Frasnian)-Tournaisian carbonate oil and
gas complex. Which is associated with the prospects of the oil and gas potential of the
Tengiz and Kashagan fields. To date, only the Tengiz field has received oil inflows
from this complex. The area of distribution of carbonate reservoirs is limited by deep-
water (clay-carbonate) deposits, which play the role of a reliable lateral fluid barrier.
The role of a cover for the deposit is performed by the rock thickness of the lower
Permian age, which includes clay-carbonate deposits of the Arta-Moscow age and
sulfate-halogen deposits of the Kungursky tier with a thickness of 465-1655 m. The
porosity of reservoir rocks varies from 0.3 to 0.18.
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Litho-stratigraphic complexes of the subsalt Paleozoic of the Caspian Basin in the
stratigraphic range from the middle Devonian to the lower Permian, inclusive,
represent independent regional oil and gas complexes. Each of the complexes
considered earlier contains industrial accumulations of hydrocarbons or their
characteristics. Almost all major discoveries, including unique oil and gas deposits, in
the subsalt deposits of the Caspian basin, are associated with Paleozoic reefs developed
in a wide stratigraphic range from the middle Devonian to the lower Permian, inclusive.

Each of the considered lithological and stratigraphic complexes contains oil-
bearing rocks, the main oil-producing ones among which are deep-water clay-
siliceous-carbonate bituminous rocks, which are widely developed in the interior of the
depression. The large stratigraphic range and a wide area of distribution of oil and gas-
producing formations indicate the significant scale of the processes of generation and
accumulation of hydrocarbons that took place here.

The depth range of hydrocarbon accumulations in subsalt deposits ranges from
1500-6200m. The capacity of productive deposits varies from several meters and tens
of meters to several hundred meters, in some cases exceeding a thousand meters.
Deposits are characterized by a complex phase composition of hydrocarbons, due to
such factors as a high content of gas dissolved in oil, the presence of high content of
condensate in the gas, which forms complex ratios of fluid and gaseous systems. A
specific feature of the Caspian depression is the presence of zones with abnormally
high reservoir pressure established for the subsalt part of the sedimentary cover, which
undoubtedly had a significant impact on the formation of oil and gas accumulation
zones, as well as on the conditions and mechanism of accumulation of hydrocarbon
deposits.

On Tengiz, the upper Devonian-Tournaisian complex is fully productive
throughout the entire and the volume of pore space.

The Upper Visean -Lower Bashkirian carbonate complex (C1V2-C2bl) contains
the main proven reserves of the Caspian basin and is oil and gas-bearing in most fields,
both in the basin and on its borders.

In the South and East of the basin, this complex takes part in the formation of
massive reservoirs (Astrakhan, Tengiz, Kashagan, etc.).

The testing of productive deposits in Tengiz was carried out in 50 wells. The
highest productivity is characterized by breeds of the Bashkir tier. A significant
proportion is wells with an initial flow rate of 400 m*/day to 500 m* / day or higher.
The productivity of reservoirs of Serpukhov and upper vise deposits is slightly lower -
from 200 m*/day to 400 m® / day.

It should be noted that, along with high-capacity wells, there are wells with very
low debits of 15-25 t/day or less, which indicates an uneven distribution of high-
capacity reservoirs within the massive reservoir of the Tengiz field, composed mainly
of rocks of reef Genesis.

The industrial oil content of the Korolevskoye field is established in the SLE. 9 in
the range of 4554-4795m, including the lower Bashkir and Serpukhov deposits, where
the oil inflow was received at a flow rate of 140m*/day on a 6mm fitting.
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In the Tazhigalinskaya area (Karaton-Tengiz zone), the productivity of carbonate
deposits of Bashkir age was established by well 13, where an intensive inflow of oil
and gas was received in the range of 3797-3819m.

In the South trench, square Saztube when tested in column SLE. 2 an industrial
inflow of oil with a flow rate of 28 m*/day and gas of 47 thousand m*/day was obtained
on a 3mm connection from terrigenous Assel deposits.

Analysis of the properties of oils, gases, and condensates allowed us to draw
several conclusions about some regularities of their composition and distribution in
terms and sections.

Oil subsalt deposits of the Caspian basin, regardless of their stratigraphic location,
are characterized by a close group composition and belong to the methane-naphthene
type of gasoline series. According to the content of non-hydrocarbon impurities, oil in
terrigenous subsalt deposits is sulfur-free, and in carbonate complexes, it is more or
less sulfurous. In the Eastern part of the basin, light (0.823-0.826 g/cm?) oil with a high
content of gasoline (35%) and naphthene-aromatic hydrocarbons in the oil topped off
(up to 20%) and a small amount of alcohol-benzene resins and asphaltenes (up to 5%)
was found. In the South-East of the basin, along with light, medium and heavy oils
were found, with a reduced (5-26%) content of gasoline, a significant amount of
methane-naphthenic (about 80%) and a small number of aromatic hydrocarbons (up to
12%) and alcohol - benzene resins (up to 3%) in the refined oil.

For oils associated with natural reservoirs of Carboniferous age, a regular change
in the composition of oils, gases and condensates were found, both in the area of the
depression and in the section.

Most of the hydrocarbon deposits in the subsalt deposits are characterized by a
peculiar composition of fluids. They contain comparable amounts (under normal
conditions) of gaseous and liquid hydrocarbons, i.e. they represent gas deposits with
an exceptionally high gas condensate factor, passing into deposits of light extremely
gas-saturated oil.

Tengiz oil is light (0,800-0.817 g / cm?), with a gasoline content of 25-36%. Oil
is characterized by a low content of acidic components (sulfur content up to 0.7%) with
very few resins (less than 2%) and asphaltenes (less than 1%). Light oil is also found
in the Tortaisk field and the Plain area, but its density is slightly higher (0.848-0.849 g
/ em®), the content of gasoline is 13-31%, and sulfur sometimes reaches 1%.

In the East and South-East of the Caspian basin, oil is light and medium (0.790-
0.840), low-sulfur and sulfur (0.2 - 0.5), low - and medium - non-tar, paraffin. The high
content of resinous and asphaltene components distinguishes Biikzhal area oil.

Devonian oil deposits are characterized by low density, light (0.752-0.838 g/cm3)
with a high content of gasoline (37-48%), sulfur-free and low-sulfur (0.003%) in
terrigenous and low-sulfur and sulfur in carbonate deposits (0.11-0.67%), paraffin and
high-paraffin (4.38-13.9%), low-tar (0.32-4.18%).

In the South-East of the basin, oil in Devonian-Carboniferous carbonate deposits
is light and medium (0.780-0.820 g / cm?), the sulfur content varies from 0.45 to 1%,
is characterized by a wide range of asphaltene-resinous substances (1-20%) and a high
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content of hydrogen sulfide in the dissolved gas (about 19.2%) and carbon dioxide
(3.7%)[5].
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2 Design and methodological section
2.1  Main research goals, stages, and methods of implementation

The main goals of the study was:
Assessment of oil and gas potential and ranking of objects by their degree of
prospects.
Work on the project took place in several stages :
1. The collection of data.
2. Analysis of the history of maturation of oil and gas mother formations.

2.2 Petrophysical properties

Petrophysical properties of rocks are used to model heat exchange and fluid flows.
They can be grouped into four categories that define:
= Rock compaction (changes in density and porosity with depth).
» Thermal characteristics (thermal conductivity, heat capacity).
= Permeability (absolute, horizontal, and vertical anisotropy).
= Hydrocarbon flows (relative phase permeability curves, capillary pressure)

Rock compaction and thermal characteristics

In the absence of information on petrophysical properties of rocks, rock
compaction and thermal characteristics are determined based on the basic types of
lithologies, taking into account the proportions (arithmetic or volumetric) of each type
in the rock. The basic types (Sandstone, mudstone, limestone, marl, etc.) in the Temis
Suite® software package are the types developed by the French Institute of petroleum-
based on the accumulated information on the world's NGB.

Permeability

Reservoir permeability is determined by the Kozeni-Karmen formula.
if £>10%: K =0.2 F* / So? (1-) (1)
if £>10%: K =20 F?/ So? (1-f) (2)

where: K absolute permeability in m2 (1 Darcy = 1012 m?), the surface area in
m?*/m?, And f porosity.

Absolute permeability is a General characteristic that does not take into account
the probable anisotropy of the rock. Temis Suite® allows you to separate the horizontal
(X) and vertical (Z) components:

horizontal permeability KX = KheK 3)
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vertical permeability KZ = KveK 4)

Reservoir permeability is equivalent to specific surface area (So) values below or
equal to 1E6 m?/m’. In the confining beds, the permeability corresponds to the values
So the order of 1E7 m*/m® and above.

To more accurately reflect the heterogeneity of the lithological composition
within the layers, the coefficients of horizontal and vertical anisotropy were used.

Table 4.3.2. Lithotypes and permeability

Lithology SE!!'::(:?IN Specific Perm. Hor. Perm. Ver.
Color Cracking Surface o o

Name ; m2/m3 Multiplier Multiplier
limestone (late diagenesis) v 1300000.0 1 1
salt v 1.0E8 0 0
Litho_Cretaceous cpy v 1.37973E7 1 1
Litho_Jurassic cpy v 4038427.0 1 1
Litho_PT cpy v 1.620657E7 1 1
Litho_P+ cpy v 2.626528E7 1 1
Litha_P1ar cpy v 1.0E7 1 1
Litho_P1s_P1a cpy v 2654992.0 1 1
Litho_P1ss_C3 cpy v 3826323.0 1 1
Litho_P2_P1m+h cpy v 3417860.0 1 1
Litho_P2s_CTv+t cpy v 6611803.0 1 1
Litho_P2ss_D3 cpy v a769734.0 1 1
Litho_D1+D2 cpy v 4720381.0 1 1

When modeling HC migration in Temis2D ® , the Darcy equation for multiphase
filtration 1s used, which relates the relative phase permeability to the HC saturation:

= (-K kric/junc) *grad[(P+Pc/pic * 8)-Z] )

Where V', and Vi, rate of filtration of water and hydrocarbon fluid (m/s), K the ratio of
the absolute permeability of porous medium (m?), k. and krp.relative permeability of
water and hydrocarbon phase (m), amw and anc the viscosity of the fluid (Pa.s), P the pore
pressure (Pa) Pc capillary pressure (Pa), p» and pp the density of water and
hydrocarbon phase (kg/m?) and g the acceleration of gravity (m/s?).

» The relative phase permeability depends on the pore saturation with
hydrocarbons and two constants set by the user during calibration:

The nature of the change in relative phase permeability is determined by the
values of the exponent.

» Capillary pressure, a parameter that significantly affects the primary migration,
depends on the impurity of the clay component. It is determined by the values of the
phase pressures of water and HC fluid. Temis2D ® uses the following equation:

Phc =P + P, (6)
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Where Py is the fluid pressure (P.), pore pressure, and P. is the capillary pressure.

Capillary pressure depends on the pore pressure of a particular lithotype.
Lithotypes characterized by a small pore size (clay) have high capillary pressure (about
10® Pa). Lithotypes with pores of significant size (such as sandstones) will, on the
contrary, be characterized by low capillary pressure (from zero to a maximum of 10°
Pa). Capillary pressure also depends on the saturation of hydrocarbons. In this case, it
can be expressed by the following equation :

Pc = Pcppi + PcCsat (7)

Where Pcpii 1s the fraction of capillary pressure, which is determined by the
porosity of the rock (= 0 on the surface and = Pcpy; at maximum compaction) and Pcgas
1s the fraction of capillary pressure, which is determined by the HC saturation (= 0 if
only water is present in the cell and = Pcy., if the HC saturation has reached the values
of the Sat coefficient)

Pc = Pcpi if S =1 (8)
Pc = Pcpyi + Pes((1- S,) / Sat)>PEx if S, €] 1-Sat, 1 9)
Pc = Pcpni + 0Pc if S, < 1-Sat (10)
atPcpni = Pco if F>Fy (11)
Pcppi = Pco + (Pciim - Pco) * [(90 -0) - (90 -@iim) ] PPEX1E Swe [Fiim, Fo](12)
Pcppi = Pciim if F\ <Fcim

Where FP.Ex= change in capillary pressure as a function of porosity.
Pcq= capillary pressure at the surface or the highest porosity in P..
Pciim= capillary pressure at the maximum depth of immersion or at
the smallest porosity in P..

0 Pc = increase in capillary pressure at maximum HC saturation
(Sat) in P,

SwPcEx = the change in capillary pressure, depending on the hydrocarbon
saturation pressure.
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Table 4.3.3-The lithotypes and the parameters of the capillary

: Enable
Lithology . sg&%'ﬂ,?;"

Name )
limestone {late diagenesis) v 05 1.0 20.0 200 15
salt vl 1.0 1.0 200 20.0 30
Litho_Cretaceous cpy % 0.48 05 16.29 17.41 0.48
Litho_Jurassic cpy 018 042 71 18.66 019
Litho_PT cpy v 048 05 16.64 18.66 048
Litha_P+ cpy v (.69 05 2313 18.66 068
Litho_P1ar cpy vl 0.33 05 11.97 18.66 033
Litho_P1s_P1acpy v (.44 0.78 16.78 19.32 04
Litho_P1ss_C3 cpy 04 (.64 12.19 20.0 07
Litho_P2_P1m+h cpy v 053 08 19,95 20.0 1.21
Litho_P2s_Clv+t cpy v 052 (166 18.29 19,32 0.81
Litho_P2ss_D3 cpy vl 093 057 2084 18.66 116
Litho_D1+D2 cpy v (.39 (.64 13.16 18.66 067

2.3 Estimation of oil and gas potential

Based on the results of the simulation, a quantitative assessment of oil and gas
potential was performed for five structures located within the study region. Table 9.1
provides a list of structures and the results of evaluating their prospects. The
methodology used for this assessment of geological resources is discussed below.

Structure Id-the sequence number of the structure obtained during modeling (pic.
38-42), does not carry any semantic load, but simply defines the structure number for
this version of the drainage area.

Migration Efficiency — the Efficiency of migration.

Volume in Place-Geological resources.

Table 9.1-Estimation of prospective geological resources of the Tengiz field

Name of the structure Tengiz
Sequential number of the structure 52
Migration efficiency 24,2%
I11 |Geological resources ,m? 1061,79
Geological resources, barrels 6677,89
Recoverable resources, million tons 361,12
Sequential number of the structure 38
Migration efficiency 20,0%
I12 |Geological resources, m? 637,17
Geological resources, barrels 4007,34
Recoverable resources, million tons 223,00
I13 [Sequential number of the structure 22
Migration efficiency 8,0%
Geological resources, m? 1125,88
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Geological resources, barrels 7081,01
Recoverable resources, milliontons 394,06
Total |The average efficiency of migration 17,4%
Geological resources m? 2824,84
Geological resources, barrels 17766,24
Recoverable resources, million tons 997,00

Continuation of table 9.1
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CONCLUSIONS

The urgency of constructing a basin model of the southern side of the Pre-Caspian
sedimentary basin is due to the need for effective monitoring and planning of
geological exploration. In the context of analysis and assessment of areas and basins
with different degrees of study and prospects of oil and gas potential, as well as
unexplored basins and areas with yet unproven oil and gas potential, the work on basin
modeling becomes even more important. Applying the results of basin modeling can
reduce both geological and economic risks when identifying oil and gas systems that
include elements such as parent rocks, reservoirs, fluid barriers, and traps. It will be
possible to take into account important factors such as the time of generation and
displacement of hydrocarbons, petrophysical data, reservoir characteristics at the time
of origin and migration of oil and gas.

In General, the southern instrument zone is one of the most studied regions of the
basin, where a lot of areas have been drilled, subsalt deposits have been uncovered for
various thicknesses, and large oil and gas deposits have been identified. The section of
this zone 1s composed of Paleozoic and Mesozoic deposits. The main goal of modeling
is to assess the structure and prospects of the oil and gas potential of subsalt deposits,
which are associated with a significant amount of unrealized forecast resources. The
urgency of constructing a basin model of the southern side of the Pre-Caspian
sedimentary basin is due to the need for effective monitoring and planning of
geological exploration. In the context of analysis and assessment of areas/ basins with
different degrees of study and prospects of oil and gas potential, as well as unexplored
basins and areas with yet unproven oil and gas potential, the work on basin modeling
becomes even more important. Applying the results of basin modeling can reduce both
geological and economic risks when identifying oil and gas systems that include
elements such as parent rocks, reservoirs, fluid barriers, and traps. It will be possible
to take into account important factors such as the time of generation and displacement
of hydrocarbons, petrophysical data, reservoir characteristics at the time of origin and
migration of oil and gas.

In General, the southern instrument zone is one of the most studied regions of the
basin, where a lot of areas have been drilled, subsalt deposits have been uncovered for
various thicknesses, and large oil and gas deposits have been identified. The section of
this zone is composed of Paleozoic and Mesozoic deposits. The main goal of modeling
1s to assess the structure and prospects of the oil and gas potential of subsalt deposits,
which are associated with a significant amount of unrealized forecast resources.
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REVIEW

of the diploma work
Student Orymbekova A.N.
Specialty 5B070600 — Geology and exploration of mineral deposits
Institute of Geology, Oil and Mining named after K. Turysov
Department of Petroleum Geology
Title of the diploma work Geology and oil and gas potential of the subsalt complex
in the south of the Caspian basin, features of the reservoir properties of the Tengiz field

Scientific adviser:master of technical sciences, lecturerUrmanova D. E.

The diploma work of Orymbekova Aigerim Nurlankyzy written on a relevant
topic “Geology and oil and gas potential of the subsalt complex in the south of the
Caspian basin, features of the reservoir properties of the Tengiz field.”

The main goal of student Orymbekova A.N. was: the study of the geological
structure, tectonics, and oil and gas potential of the Pre-Caspian basin and substantiate
the directions for further exploration for oil and gas.

The diploma work is developed based on the analysis of a large number of
specialized literature and in accordance with current methodological recommendations
and normative legal acts established by the legislation of the Republic of Kazakhstan.

The diploma work describes the general and geological and geophysical
characteristics of the area and site of work, recommended methods, types and volumes
of exploration geological and geophysical work to assess the operational reserves of
oil and gas for the purpose of further oil supply. Summary tables of the main types and
volumes of projected work on exploration and evaluation of operational oil and gas
reserves are provided.

The work was carried out rhythmically and in accordance with the calendar
schedule. Graphic material is designed carefully and in accordance with the
requirements of the organization's Standard "General requirements for the
construction, presentation, design and content of standards", ST RK 1.2-2013GSTR
RK. ST KazNRTU - 09 — 2017.

The diploma project of Orymbekova A.N. corresponds to the technical task and
is characterized by a deep study of the topic and is made with the use of modern
progressive technologies.

I believe that Orymbekova A.N. has applied the methodology, types and
volumes of exploration and geophysical work to assess the operational reserves of oil
and gas for the purpose of further oil and gas supply, prepared for independent work
in the specialty 5SB070600— Geology and exploration of mineral deposits.
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IIporoxkoa ananu3a Otuera nmoxodus
3aBeAyouero Kageapou / Ha4aJbHUKA CTPYKTYPHOI'O NOAPAa3/AeIeHUs!

3aBeayomuii kKageapol / HaYaIbHUK CTPYKTYPHOTO TOAPA3ACIICHUS 3asBIISET, YTO
o3Hakomuiicsi(-ach) ¢ IlomHBIM OTYETOM MOAOOMS, KOTOPHIH OBUI CreHEpHUPOBaH
Cucremoli BBISBIICHUS U TTPEAOTBPAIICHUS TIaruaTa B OTHOIICHUH PaOOTHI:

ABTOp: OpbiMOekoBa Oiirepim HyprnaHKbI3bl

Ha3zpanue: ['eonoruss U He(TEra3oHOCHOCTh TIOJICOJIEBOTO KOMIUJIEKCa IOra
Kacnuiickoro 6acceitHa, 0COOEHHOCTH KOJUIEKTOPCKUX CBOMCTB MECTOPOKICHUS
Tenrus

Koopaunarop: lwisipa Ypmanosa

Kosgppumuent mogodms 1:0

Kosdpunuent nogodus 2:0

3amena OykB:7

HNutepBanbi:(

Muxkponpoo6enbi:(

Bbeable 3Haku:(0

Iocne ananu3a ordera mnomodOusa 3aBenywmuii kadeapoil / Ha4YaJbLHUK
CTPYKTYPHOI'0 OAPA3/AeJieHUs] KOHCTATHPYeET cJeayroniee:

1 oOHapyxeHHbIe B pabOTe 3aMMCTBOBAHHS SIBISIOTCS JOOPOCOBECTHBIMH WU HE
o0JlalaloT TpU3HaKaMu IUiarmata. B cBs3u ¢ dyem, paboTra mpu3HAETCsS
CaMOCTOSITETIbHOM U JJOITYCKAeTCsl K 3alllUTE;

[ 1 o6Hapy:keHHBIC B pabOTE 3aMMCTBOBaHMS HE 00J1a1af0T MPU3HAKAMH IIJIaruaTta, HO
UX YpEe3MEPHOE KOJIMYECTBO BHI3LIBAET COMHEHHS B OTHOIICHUH IIEHHOCTH Pa0OTHI 110
CYILIECTBY U OTCYTCTBHEM CaMOCTOATEIBLHOCTH €€ aBTopa. B cBs3u ¢ uem, pabora
JOJI>KHA OBITH BHOBB OTPE/IAKTUPOBAHA C LIEJIbI0 OTPAHUYCHUS 3aMMCTBOBAHUIA;

[] oOuapyxeHHble B pabOTe 3aMMCTBOBAHHUS SBJISIOTCS HEAOOPOCOBECTHBIMH H
o0nagaroT TpU3HAKAMU I[UJlarvaTta, WIA B HEHW CoAep)KaTcs MpeaHaMepeHHbIC
UCKKEHUS TEKCTa, YKa3bIBAIOIIME HA IMONBITKM COKPBITHS HEAOOPOCOBECTHBIX
3aMMCTBOBaHUM. B cBsI3u ¢ uem, paboTa He JOIyCKaeTCs K 3alluTe.

Oo0ocHOoBanue:
Paboma évinoiHena camocmoamenvbHo U He Hecem deMeHmos niazuama. B ceaszu ¢
SMuUM, paboma NPU3HAemcs: CAMOCMOAMENbHOU U O0ONYCKAEeMCsl K 3auume.

24.05.2020 MoAMMCaHO LMPPOBOM e e esieeeeeereeeeeneee e e
Jlata noanuceio: Ercentaes TA. Toonuce 3asedyrowezo kageopoii /

[Nata: 2020.05.27 02:13:01
0600 HAYanbHUKA CMPYKMYpHO20 NOOPA30eleHUs
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OkoHuYaTeIbHOE pelleHHe B OTHOIIEHMH J0MycKa K 3al[uTe, BKJIIOYasi
o0ocHoOBaHue: /[uniomuas paboma oonyckaemcs K 3aujume.

24.05.2020 MoanuncaHo uudposon
.05. HoAnnCo: Erconbaos TA. | "TITIT I s -
JlaTa [lata: 2020.05.27 02:12:41 Iloonuce 3asedyroueco kagheopotii /
+06'00" HAYANbHUKA CIMPYKIYPHO20 NOOPA30eIeHUS
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IIporoxkoa ananu3a Oruera nogodus Hayynbsim pykoBoauTenem

3asBIIs0, 4TO 51 03HaKOMMJIICA(-ach) ¢ [IoTHBIM OTYETOM MOAO0OMSI, KOTOPBIN ObLI
CreHEepUpOBaH
CucTteMol BBISIBICHUS U IPEAOTBPAICHUS [IJIaruaTa B OTHOIIEHUU PA0OThI:

ABTOp: OpbiMOeKoBa OlrepiMm HypiiankbI3bl

Ha3panue: ['eonorus u HepTera30HOCHOCTH MOJICOJIEBOTO KOMILIEKCA ora
Kacmmiickoro 0accelina,

0COOEHHOCTH KOJIJIEKTOPCKUX CBOMCTB MecTOpoaeHus TeHrus

Koopaunarop:lunspa Ypmanosa

Kosgpunuent nogodus 1:0

Koa¢pduuuenr nmogodus 2:0

3amena OykB:7

HNuTepBanbi:(

Muxkponpooenbi:0

Bearblie 3naku: 0

IHocuae ananu3za OT4yera NOAO0UA KOHCTATHPYIO Cieaylolee:

1 oOHapyxeHHbBIE B paO0OTE 3aMMCTBOBAHUS SBJISIFOTCS JOOPOCOBECTHBIMH U HE
oOnagaroT

npU3HaKaMU Maruara. B cBs3u ¢ yem, npusHaio paboTy caMOCTOSITENIbLHOM U
JIOITYCKaro €€ K

3aIlUTE;

[] oOHapyseHHbIe B pab0OTe 3aMMCTBOBAHUS HE 00JIaIal0T MPU3HAKAMHU IJIarkara, HO
UX YpE3MEPHOE

KOJIMYECTBO BBI3BIBAET COMHEHHS B OTHOIIIEHUH LIEHHOCTH PaOOTHI MO CYIIIECTBY U
OTCYTCTBHUEM CaMOCTOSITEILHOCTHU €€ aBTopa. B cBsi3u ¢ ueM, paboTa 10KHA OBIThH
BHOBb

OTPENAaKTUPOBAHA C LIEJIbI0 OTPAaHUYEHHMSI 3aMMCTBOBAHMIA;

[] oOHapyxeHHBbIC B pabOTE 3aMMCTBOBAHUS SIBJIIOTCS HEIOOPOCOBECTHBIMU H
o0y1aaroT

NpU3HAKaMU IUIaruaTa, Wid B He COAepKaTcs MpeTHAMEPEHHbIE UCKAKEHUS TEKCTa,
YKa3bIBAIOLIUE HA MOMBITKA COKPHITUS HEI0OPOCOBECTHBIX 3aMMCTBOBaHM. B cBs3n
C 4eM, He

JOMyCKar paboTy K 3alluTe.

OobocHoBanue: Paboma 8blnoiHeHa camocmosimenvpHo U He Hecem 2J1eMeHmMO8
nracuama. Obnapyoicennvie 8 pabome 3aUMCMBOBAHUSL AGTISAIOMCSL
00b6pocosecmubiMU. B cés13u ¢ smum, npuznaio pabomy camocmosmenbHou u
donyckaio ee K saujume nepeo 20Cy0apCmeeHHOU KOMUCCUELL.
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24.05.2020 t

JlaTta Iloonuce Hayunoeo pykosooumeis
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