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AHJATIIA

JlunmomMasIK KYMBICTBIH 00BekTici Conrycrik bo3zamibl MyHaii-ras
aliMarbIHHBIH COJITYCTIK OOJIIr1H/e OpHaTacKaH X KeH OPHBI O0JIbIN TaObLIAIbI.

JIUTIIIOMABIK KYMBIC aTalbIl OTHIPFaH aiMaKThIH I'€0JIOTHSIIBIK KYPBUIBICHIH,
MYHaHUTa3ablUIbIFbIH JKOHE najeoreorpadusuibIK  JKaFgaiiapaa OHIM/II
TOPU3OHTTAPABIH KAJIBINITACYbIH TAJIJIayFa apHaJIFaH.

JUmmomMabIK KyMbICTBIH Oipinmn Oemiminge ConrtycTik bo3zamisl myHaii ra3
OacceitHl KallblHIa MaFrjyMaTTap, TEOJOTHUSUIBIK CHUITATTaMachl, JTUTOJOTHSIIBIK
KOHE CTpAaTUTPaUUIBIK CUTIATTAMAChl, TEKTOHUKACHI >KOHE MYHAWTa3IbUIBIFBI
TypaJbl Kbl MOJIIMETTEp OepiIreH.

Exinmn Gemnimie KEeH OpHBI Typajibl >KalMbl MOJIIMETTEP, T'€OJOTHSUIBIK
CUTIATTAMAaChl, JIMTOJIOTHSUIBIK JKOHE CTpaTUTpaUsUIBIK CHUITATTaMachl, COHBIMEH
KaTap KEH OPHBIHBIH MYHAWTa3IbUIBIFBI Typasbl ModiMerTtep OepinreH. by
KOPCETUITeH TapayJyiap K€H OPHBIHBIH T'€0JOTUSUIBIK OOJIMIH HAKThIJIAIl 3ePTTEY/Ie
MaHBI3bI 30p.

ApHaiibl 6eJiM naneoreorpadusuIbIK JKaFaanaapaa eHIM/II TOPU30HTTaPAbIH
KJIBITITACYbIH 3€PTTEYTe apHAIFaH. AyAaHHBIH TajgeoreorpadusibIK JKaFaanaapsbl
Oenrui OipHele YHFbIMaIap/iaH oTeTiH 12 eHIM/Il TOPU30HTIICH, YHFbIMaHbIH KepH
cumaTraMachl  OOWBIHIIIA  CEJUMEHTOJIOTHSUIBIK — TalgayMeH, JuTodarusiap
OOHMBIHIIA CEHCMHUKAJIBIK MOIIMETTEPMEH, KapoTaXX JEpeKTepiHe KEepHIl
OaliIaHBICTRIPYMEH, CEHCMHKAJBIK JepeKTep OOMBbIHINIA aTpUOYTTHIK TalgayMeH
aHBIKTANABI. OChI MOJIMETTEP/Il ajla OTBHIPHIT, Ca3IbUIBIKTH aHBIKTayFa >KacayFaH
banusIbIK KyO TYPFBI3BUIIBL.

Herisri  ce3mep:  Conrycrik-bozamiel, KeH  OpbIH,  TEKTOHHKA,
MYHAWTra3ablIbIFbl, OHIMII TOPU30HT, YHFBIMAJIAPAbl T'eO(U3UKAIBIK 3EpPTTey,
CEeIMMEHTOJIOTHSIIBIK Tajjiay, aTpuOyTThIK Tajaay, KepH, ¢arus, cas.

JIUTIIOMABIK KYMBIC aHJaTIalaH, Ma3MyHbIHAH, Kipicrie[eH, i OeJiMHEH,
KOPBITBIH/IBIJIAH, TalJaJaHbUIFaH o/ie0ueTTep TI3IMIHIHEH TYpajbl. JIUMIOMIIbIK
)KyMbIcTa 21 cypeT, 4 kecte »oHe 36 OeTTeH Typasbl.

AHHOTAIMS

OOBEeKTOM HcCIeI0OBaHUS UTLIOMHON pabOTHhI SIBISIETCS MECTOPOXKICHUE X,
pacrnonokeHHoe B ceBepHOM uactu CeBepo-bo3zammHcKoro HedTera3oHOCHOTO
pamoHa.

JluriomMHast paboTta  TpeaHa3HA4YeHAa I M3YYCHHS] T'€OJIOTHYSCKOTO
CTpOocHHS, HE(TEra30HOCHOCTH U aHauu3y (HOPMHPOBAHUS MPOJTYKTUBHBIX
TOPU30HTOB B Tajeoreorpa@uuecKkux yCIOBUSsX.

B mepBom paszenie TUIUIOMHON paOOThI MPEACTABICHBI OOIIME CBEACHUS O
He()TEra30HOCHOM Oacceiine, reoJIOTUYECKOe OTIMICaHMeE, JIUTOJIOTO-
cTpaturpaduyecKkas XapaKTeprCcTHKa, TEKTOHUKA U HETEra30HOCHOCTb.

Bo BTOpOM pasnene mpeacTaBieHbl OOIIME CBEICHHS O MECTOPOKICHUH,
T'€0JIOTMYECKOe OMMCAaHUE, TUTOJOTO-CTpaTurpaduueckas XxapakTeprUCTHKA, TaK Ke



He(TEra30HOCHOCTh MECTOPOKAEHUS. ITHU TJIaBbl UMEIOT OOJILIIOE 3HAUCHHE
JUIl YTOYHEHUS U U3YYEHHUSI TE€OJIOTUYECKON YaCTH MECTOPOKIACHHUS.

[IpoekTHass 4YacTh TOCBSAIIEH H3Y4YEHUIO (OPMHUPOBAHUS MPOTYKTUBHBIX
TOPU30HTOB B mayieoreorpadguueckux ycioBusx. [laneoreorpadudeckue ycnoBus
palioHa omnpeJeneHbl Mo 12 mpoayKTUBHBIM TOPU30HTaM, MPOXOSAIIUM YeEpe3 Mo
ONPEACICHHBIM HECKOJBKUM CKBAXKHH, CEIMMEHTOJIOTHYECKHN aHali3 110
OTHMCAHUIO KEepHA CKBAXKWH, CEHCMUYECKHUE IaHHBIC MO JUTO(AIMIM, MPUBI3KA
kepHa K gaHHbIM ['MIC, arpuOyTHBIN aHAIU3 MO CeMMUYECKUM JaHHBIM. [lomy4yus
9TH JIaHHbIE, ObLT BO3Be/IEH (haluaibHbIi KyO MIMHUCTOCTH.

KmroueBbie  cnoBa:  CeBepo-by3auu,  MecTOpOXIEHHS, TEKTOHUKA,
He(TEra30HOCHOCTb, MPOJAYKTUBHBIA TOPU30HT, T€O(DU3NUYECKUE HCCIEIOBAHUS
CKB&)XHMH, CEIMMEHTOJIOTMYECKUIN aHaIu3, aTpUOYTHBIN aHaIu3, KepH, (arus, Kyo
TJIMHUCTOCTH.

JluruiomHast paboTa COCTOUT W3 aHHOTAIWU, COJIEPIKAHMS, BBEJACHUH, TPEX
pas3/esioB, 3aKII0YEHUS, CTUCKA UCIIOIh30BAaHHOM InTepaTyphl. Jlunimomuas pabora
coctout 21 pucyHok, 4 Tabmuit u 36 cTpaHwmIl.

ABSTRACT

The object of study of the thesis is the field X, located in the northern part of
the North-Buzachi oil and gas region .

The thesis is intended to study the geological structure, oil and gas potential
and analyze the formation of productive horizons in paleogeographic conditions.

The first section of the thesis presents general information about the oil and
gas basin, geological description, lithological and stratigraphic characteristics,
tectonics and oil and gas potential.

The second section presents general information about the field, geological
description, lithological and stratigraphic characteristics, as well as the oil and gas
potential of the field. These chapters are of great importance for clarifying and
studying the geological part of the deposit.

The project part is devoted to the study of the formation of productive horizons
in paleogeographic conditions. The paleogeographical conditions of the area were
determined by 12 productive horizons passing through certain several wells,
sedimentological analysis by well core description, seismic data by lithofacies, core
tying to logging data, attribute analysis by seismic data. Having received these data,
a facies clay cube was erected.

Key words: North-Buzachi, fields, tectonics, oil and gas potential, productive
horizon, well logging, sedimentological analysis, attribute analysis, core, facies, clay
cube.

The thesis consists of an annotation, content, introduction, three sections,
conclusion, list of references. The thesis consists of 21 figures, 4 tables and 36 pages.
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INTRODUCTION

The North Buzachi region is one of the largest and most promising basins
located in the western part of Kazakhstan, and in second place, the largest after the
Precaspian oil and gas basin. The North Buzachi region is one of the leading oil and
gas production regions in Kazakhstan. There are many oil and gas fields located
here, which are being developed by various oil and gas companies. Oil and gas
production is the main source of revenue and economic growth in the region.

Purpose of the thesis: geological structure, oil and gas potential of the area, as
well as determination of paleogeographic conditions of the productive horizons of
the field.

Tasks of thesis:

1. Conduct a sedimentological analysis of the core;

2. Conduct attribute analysis of seismic data;

3. Carry out lithofacies according to the description of the well core;
4. Analysis by horizons;

5. Carry out the results of the analysis according to geophysical well

survey;
6. Conduct seismic data on lithofacies;
7. Building a facies model;

Personal contribution of the author: the thesis work, completed by the author,
is an independent work during the internship.

In connection with the company's requirements for non-disclosure of
confidential field name is missing.



1 Overview of the North Ustyurt Basin and North Buzachi oil and gas
region

The North Ustyurt basin located in the northern part of the Ustyurt Plateau in
Kazakhstan and Uzbekistan. The total area of the basin is approximately 250,000
km?.

The North Buzachi oil and gas region, which is located in the north of the
South Mangyshlak region, is territorially limited from the north and west by the
Caspian Sea, from the east by the North Ustyurt oil and gas basin, from the south by
mountain Mangyshlak. It is confined to a single complex tectonic element, is a
anticline uplift of west-northeast strike, which is divided into structural Kalamkas

and Karazhambas (Figure 1).
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Figure 1 — Overview map of the North Ustyurt oil and gas basin

1.2 Tectonics

The southern boundary of the North Ustyurt oil and gas basin runs along the
uplands of the Central Mangyshlak and Central Ustyurt. The central plateau of the



depression, which marks the Hercynian layer, is overlain by thin Jurassic Cretaceous
deposits. Below these deposits, several wells penetrated partially metamorphosis
clastic, carbonate and volcanic rocks of the Middle Paleozoic. Further continuation
of the western border is unknown, but it is predicted that it may have been under the
explosion of the young central Mangyshlak. And the eastern border of the basin is
located on the shelf of Aral Lake, and this part was not drilled. (Figure 2).
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Figure 2 — Principal structural units of North Ustyurt basin (Ulmishek, 2001)

Based on seismic data, the basin is limited by the ascent of Aral-Kyzylkum to
the north. According to this rise, the upper Paleozoic platform formations of the
North Ustyurt basin are associated with modern deformed and metamorphosed rocks
of the basement of the East Aral basin, and the Jurassic and small formations
continuously contact between the basins. The southern and central uprisings give a
relatively high appearance.

The surface of Jurassic rocks in these zones gradually occupies a depth of 2-
2.5 km in the north to a depth of 3-3.5 km to the south, and the upper zones of the
Jurassic period from 4 to 4.5 km. Further, the Beineu, Sam and Kosbulak depressions
are at a depth of 5 km and even deeper.

1.3 Stratigraphy



Based on the results of drilling data, it was found that Paleozoic sediments,
marine sediments, are the main rocks for the Upper Devonian basin, Middle Coal
and Lower Permian of the North Ustyurt basin. They are represented by dolomites,
tuffs, siltstones and fine-grained sandstones. In addition, other rocks combine in the
alluvial environment with the Upper Triassic and Lower Jurassic systems. These are
sandstones, siltstones and mudstones. As shown in the stratigraphy, oil exploration
1s promising due to sediments and sedimentary environment (Figure 3).
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Figure 3 — Stratigraphy and lithology of North Ustuyrt oil and gas basin

In the Buzachi Peninsula, these rocks include marine carbonates and
fragments from the Upper Devonian, Carboniferous and Lower Permian. Red and



spotted clastic rocks of the Upper Permian-Middle Triassic overlap various older
layers. Upper Triassic dark gray carbonaceous shales are found only in the South
Buzachi Depression. There are no Lower Jurassic rocks, and Middle Jurassic
continental, carbonaceous, clastic rocks are inconsistently deposited on the eroded
surface of Triassic strata.

1.4 Oil and gas potential

Exploration on the total oil system (TOS) of the North Ustyurt Oil and Gas
Basin began in 1963. The following year, several gas fields were discovered in the
northern part of the basin. Since the late 1960s, gas production began at some fields.

All hydrocarbons included in the (TOS) are located in three areas. The total
oil-bearing system (TOS) includes three oil fields in the western part of the Jurassic
reservoir system, one oil field in the eastern part and several gas fields at a depth of
more than 3000 m. In general, the gas fields in the northern part of the oil system are
relatively large. In addition, the gas fields are dry and located on Eocene sandstones
at a depth of several hundred meters. Their reserves are about 1 trillion cubic feet.
Hydrocarbon components of the gas have very small amounts of CH4 and C,Hs
without heavy hydrocarbon gases. The total oil system is light, sweet (0.2-0.3
percent), paraffinic (3-5 %).
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North Ustyurt contains a variety of geological structures, such as fold belts,
platforms, and faults, which can serve as traps to contain oil and gas. With suitable
traps and permeable rocks, migration can occur along these structures.

The diagram above shows the distribution of oil and gas migration in the
Jurassic system. Migration also spread in the Middle Jurassic and Lower Cretaceous.
(Figure 4).

The productive zones of the North Buzachi arch consist of poorly cemented
sandstones and siltstones with a porosity of 20 to 34% and a permeability of 50 to
3500 microns. The thickness of the floors reaches up to 20 m. The Jurassic oil
complex consists of uneven, mixed sand-clay and clay rocks. The basin lies in
weakly cemented sandy, clayey and sandy layers up to 25 m thick.



2 Geological structure
2.1 Geological description

The multilayer oil and gas field X, located in the northern part of the Buzachi
Peninsula, is one of the largest fields in the Buzachi region of Western Kazakhstan.
The history of the development and formation of the deposit is connected with the
history of the geological development of the North Buzachi region. Opened in 1976.
Exploratory drilling of deposits started in 1976. Development began in 1979. The
deposits are represented by terrigenous Jurassic and Lower Cretaceous deposits. The
deposits are located at a depth of 0.5-1.1 km.

The X field is located in the Mangistau region of the Republic of Kazakhstan,
approximately 418 kilometers north-northeast of Aktau (Figure 5).
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2.2 Lithological - stratigraphic characteristics

In Field X, the section uncovered by drilling is represented by sedimentary
deposits of Triassic, Jurassic, Cretaceous and Quaternary ages. The maximum
thickness of the uncovered deposits is 4002 m (well P-1).

Mesozoic group (Mz)

Triassic system (T)

The Triassic system is represented by the lower and middle sections.

Lower section (T1)

Induan-Olenekian stages (T1 i-T1 0)

The Triassic deposits of the lower section consist of the Induan and Olenekian
stages. The Induan-Olenekian stages are represented by irregularly interbedded
mudstones and sandy-siltstone rocks. They are distinguished by variegated,
predominantly red-colored, brown colors of various tones predominate, with red,
purple and gray hues.

Middle section (T>)

Anisian-Ladinian stage (T2 a-T:2 [)

The deposits of the Middle Triassic are represented by irregularly interbedded
sandy-silty and clayey rocks. Rare interlayers of limestones and tuffaceous rocks are
noted. The predominant color of the rocks is gray and light gray, often with a
greenish tint.

Jurassic system (J)

Jurassic deposits are represented by the lower, middle and upper sections. The
thickness of the Jurassic rocks varies significantly from 270 to 460 m, as it is
explained by the erosion of the Jurassic sediments and tectonic dislocations of rocks,
which were decisive in the formation of the X structure.

Twelve productive horizons have been identified from the Jurassic system, of
which five (J-5C, J-4C, J-3C, J-2C, J-1C) have a limited distribution on the limbs
and periclines of the structure, and seven (J-1, J- I, J-III, J-IV, J-V, J-VI, J-VII) are
distributed in the vault of the structure.

Lower section (J1)

The Lower Jurassic lithological deposits are composed of fine-grained
siltstones with inclusions of carbonized plant residues.

Middle section (J2)

The Middle Jurassic includes the Aalenian, Bajocian, and Bathonian stages.

Aalenian Stage (J:a)

The lithological deposits of the Middle Jurassic of the Aalenian Stage are
predominantly composed of clayey deposits, respectively, sandy-siltstone rocks,
which are observed in the upper part of the section. A feature of the Aalenian Stage
is the abundant presence of plant organic matter. The rocks of the Middle Jurassic
deposits are distinguished by gray, light gray and greenish gray shades. The
productive horizons of the middle section are J-4C to J-VII.



Bajocian stage(J2 b)

Productive horizons J-I are confined to these deposits; J-1I; J-III; J-IV; J-V.

The sequence is composed of uneven interbedding of sandstones, siltstones
and clays.

Sandstones are gray, fine-grained, dense, non-carbonate. Siltstones are
coarse-fine-grained, polymictic, gray with a brownish tint. The clays are silty, gray
with inclusions of charred plant detritus. Among the micro-phytofossils identified:
myospores, microphytoplankton algae.

The thickness of the Bajocian rocks varies on average from 105 to 150 meters.

Bathonian stage (J; bt+k)

The productive horizons J-1C, J-2C, J-3C, J-4C are confined to the Bathonian
deposits. Lithologically, they are represented by intercalation of light gray siltstones
with a greenish tinge with the inclusion of charred plant remains, fine-grained, non-
carbonate sandstones with thin interlayers of clayey and carbonate rocks.

The thickness of the Bathonian-Callovian deposits varies from 0 meters
(complete wedging out in the crest of the structure) reaching a thickness of about
120 meters in the western part of the deposit.

Upper section (J3)

Kimmeridgian Tithonian stage (J:km+tf)

Upper Jurassic deposits are of limited distribution and belong to the
Kimmeridgian-Tithonian stage. These deposits include the productive J-5C horizon
and the J-4C horizon with erosion on the rocks. According to lithological features,
the Kimmeridgian-Tithonian deposits are divided into two parts: the lower -
terrigenous and the upper - carbonate which are represented by siltstones, clays,
limestones and dolomites.

The section of the Jurassic stratum consists of horizon J, 10-15 m thick, which
transgressively overlies the underlying sediments and is represented by sandy-silty
rocks.

Cretaceous system (K)

The deposit contains deposits of the Cretaceous system of the lower and upper
sections. They include the stages of the lower division as: Berriasian-Valanginian,
Hauterivian, Barremian, Aptian, Albian stages. Stages of the upper section:
Cenomanian and Santonian-Turonian stages.

Paleogene-Neogene system

Paleogene-Neogene deposits in the section are absent as a result of erosion.

Quaternary system (Q)

Quaternary deposits are represented by modern solonchak formations.

During the Ice Age, most of the land was covered with ice, and the vegetation
was mostly tundra, which included mosses, sedges, shrubs, lichens, and stunted
grasses; however, during the interglacial period, or the time when most of the soil
was not covered by ice, woodlands and coniferous forests existed. The emergence
of tropical forests occurred during the beginning of the Holocene. This habitat has
allowed many animals and plants to thrive. During this period, coniferous and
deciduous forests developed, as well as savannahs, where herbivores grazed and
flourished.



2.3 Oil and gas potential

At the Buzachi arch, oil field were found in continental and coastal marine
deposits of the Jurassic and Lower Cretaceous periods at depths of 300-1000 m in
the Karazhanbas, North Buzachi, Zhalgiztyube, East-Karaturun and Kalamkas
fields. These deposits are located on the east-west anticlines (Figure 6).
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Figure 6 — Fields location (mavink.com)

In general, the reservoirs of the X field are characterized by sandstones from
the Early Cretaceous to the Middle Jurassic. Early Cretaceous sandstones contain
gas and Jurassic sandstones contain oil. Free gases are present in the Upper Jurassic
gas cap; Early Cretaceous gas deposits are found in stratigraphic reservoirs that do
not contain gas-water contact (GWC). Basically, the thickness of the oil and gas
saturation of the Jurassic reservoirs is about 50-100 m. The gas-oil contact (GOC)
on this side is mostly stable (Figure 7).

Twelve horizons were identified in the section of the Jurassic horizons, five
of them (J-5C, J-4C, J-3C, J-2C, J-1C) have a limited distribution on the limbs and
periclines of the structure. They are associated with stratigraphically screened
deposits. Seven deposits (J-1, J-11I, J-111, J-IV, J-V, J-VI, J-VII) are distributed in the



crest of the structure. Reservoir arched deposits are confined to them. Oil production
is carried out from the Jurassic horizons.
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Figure 7 — Geological profile of the X field

In addition to these horizons, a sand-siltstone layer with a thickness of 10-15
meters (J) lies in the top of the Jurassic deposits, stratified by the materials of the
work as deposits of the Lower Cretaceous age. The oil and gas reservoir associated
with this reservoir is a return target.



3 Project part
3.1 Sedimentological analysis

Sedimentological analysis is the study of sedimentary rocks and the processes
of their formation. It includes the study of the physical, chemical and biological
characteristics of sediments, their structure, texture, composition and age, as well as
the history of their formation and transformation.

Through sedimentological analysis, researchers seek to understand the
conditions under which sediments formed, transported, and accumulated. They can
study modern sedimentary processes in oceans, rivers, lakes, or deserts, as well as
analyze the history of the earth's crust by studying archaeological or geological
deposits (Figure 8).

The environment of sedimentation is a set of conditions in which precipitation
accumulates. To determine the environment of sedimentation, such analyzes are
made as: sedimentological, attribute, geophysical well survey.

The deposits that have studied represent, from the analysis of core material
data, the identified lithofacies indicate the nature of the deposits that were formed in
deltaic, continental and coastal-marine conditions.
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Core Description

In the sedimentological analysis of the Jurassic productive horizons of the
field, for a detailed description of the core data, the results of standard and special
laboratory core studies were taken into account in 5 new appraisal wells No. #1,
#2 ,#3 #4 #5 with a total footage of 393.55 m.

It was also the selected core data for the wells are located in different blocks
separated by tectonic faults. Wells #4 and #3 are located in the western part of the
field, well #2 in the central part, and wells #1, #5 in the eastern part of the field,
confined to different tectonic blocks (Figure 9).
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N-number of wells

}Z - tectonic faults

Figure 9 — Map of the location of wells on the structure

3.2 Seismic data on lithofacies

Studies of the facies conditions of sedimentation are based on core materials,
as well as on the characteristic features of the configuration of the negative anomaly
of the gamma ray (GR) curves, within the identified horizons. The configuration of
the lateral line of the gamma ray (GR) curve reflects the nature of the structure and
changes in the composition of the rocks that make up the given reservoir along the
vertical. This configuration of the sideline of the gamma ray log curve often indicates
the hydrodynamic conditions under which this formation was formed (Tablel).



Table 1— Below is a summary table of identified lithofacies.
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3.3 Analysis according to geophysical well survey

Horizon I
On the G-I horizon, core samples were taken from Wells #3 and #1 (Figure
10).



Figure 10— Model of sedimentation conditions and GR for horizon J-I

Well #3

The core in well #3 is represented from below by oil-saturated sandstone,
there are clay fragments. According to the curve, the lower part of the GR curve is
represented by a thick sand layer underlying clayey-silty rocks.

3 lithofacies is represented by fine-grained, polymictic, micaceous, brown,
oil-saturated sandstone, with rare layers of carbonaceous material, emphasizing
discontinuous bedding, with clayey cement and inclusions of charred plant remains.

4 lithofacies is represented by medium-grained, polymictic, micaceous,
brown, oil-saturated sandstone, with rare layers of carbonaceous material,
emphasizing discontinuous and horizontal layering, with clayey cement and
inclusions charred plant remains.

Well #1
Core material from well #1 covers the lower and upper part of the horizon. The upper
part of the horizon is represented by fine-medium-grained sandstone, sandstone with
carbonate cement and clays. Lithofacies data are correlated by (GR) curve with
increase and decrease, which indicates deposits of regressive and transgressive
processes. The presence of sandstone with carbonate cement indicates the influence
of marine depositional conditions. The lower part of the horizon is represented by
shale deposits.

Horizon IT

This horizon is represented by coring in two wells #2 and #1. The total core
sampling is 26.28 meters.

The core collected in well #2 covers the entire horizon and is represented
mainly by alternating sandstone with interbedded shale-silty deposits. The upper part




of the section i1s composed of frequent interbedding of clay, siltstone and sand
deposits and coal layers characteristic of more calm alluvial deposits.

The core presented in well #1 covers the lower and upper parts of the horizon.
The lower part of the horizon is composed of interbedding clay-siltstones, in the
middle part of the interval, fine-grained sandstone. Up the section, the horizontal
bedding changes to oblique unidirectional. This direction of layering indicates low
hydrodynamics with an oblique mode of sediment transport.

The upper part of the horizon is represented from below by a loose core of
sand with a hydrocarbon smell and fine-grained oil-saturated sandstone, with
inclusions of charred plant remains and shell detritus. The presence of siltstone with
carbonate cement indicates the influence of marine conditions and that these deposits
were formed with transgression in the coastal zone. (Figure 11).
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Figure 11 — Model of sedimentation conditions and GR for horizon J-II

Well #2

Covers the entire horizon
From bottom to top transgression of the sea, distributive channel.

Well #1

Covers the bottom and top of the horizon

The lower part of the horizon is represented by intercalation of clay-siltstones,
in the middle of the interval it is characterized by fine-grained sandstone. Up the
section, horizontal bedding changes to oblique unidirectional bedding. Such layering
indicates low hydrodynamics with a unidirectional regime.



The upper part of the horizon is represented below by a loose core of sand
with a hydrocarbon smell and fine-grained oil-saturated sandstone. Sandstones with
inclusions of charred plant remains and shell detritus. Carbonate siltstone layer -
influence of marine conditions these deposits were formed in the coastal zone with
the transgression of the sea.

Horizon II1

The horizon is characterized by the core of wells #1,#2,#3,#4,#5. The core
sampling for this horizon is more than 58 meters.

The core sampled in wells #3 and #4 is present only in the lower part of the
horizon. It is characterized by the alternation of several lithofacies with the presence
of a layer of oil-saturated sandstone between the clayey-siltstone deposits of the
interchannel bay. Lithofacies are predominantly represented by facies of
interchannel bays and interchannel sandstones ending in classical coalified material.

The core presented in well #1 covers the upper and lower parts of the horizon.
According to the (GR) curve, it can be divided into several cycles with an increase
and decrease in the clay content of the deposits (Figure 12).

The lower part of the horizon is represented by siltstone, up the section it is
replaced by fine-grained oil-saturated sandstone. The sandstone layer is covered
with a coal layer 0.12 m thick, which indicates stagnant sedimentation conditions.
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Figure 12 — Model of sedimentation conditions and GR for horizon J-I1I



Well #4

The core covers the lower part of the horizon in the core section, we can see
5 cycles based on the coal layers. By the presence of coal, the drainage of water can
be identified.

Well #2

The core presented in well #2 covers the lower and upper parts of the horizon.
By the nature of the (GR) curve, this horizon is represented by two sedimentation
cycles, in particular, an increase in clay content was observed up the section. In the
first cycle, there are sandstone deposits with intercalation of clays and siltstone, and
in the second, only clays predominate. Abundant vertical traces of mud beetles are
noticeable, which mainly live in shallow water, lagoons.

Horizon IV
Horizon G-IV was characterized by core from wells #1,#2,#3,#4,#5. The total
sampling was 45.06 m of core. The highest recovery is presented in well 8238, with

arecovery of about 73%, and for the rest of the wells, the recovery is less than 45%.
(Figure 13).

Figure 13 — Model of sedimentation conditions and GR for horizon J-IV

Well #1
The core recovery in well #1 shows a local incision of a sand body with a
thickness of about 20 meters. Sandstones are fine-grained and medium-grained with
hydrocarbon smell. As well as in well #4, an incision of siltstone with carbonate
cement is observed in the section, which indicates shallow water conditions of
sedimentation. The sandstones of this horizon are represented by the minimum



values on the (GR) curve. The encountered thick layer of sandstone, underlain from
above and below by clayey-silty rocks, is characterized as a sand bar of delta
channels.

The core recovery in well #1 shows a sand body incision with a thickness of
more than 8 meters. According to the description, sandstones are fine-grained,
medium-grained with a hydrocarbon smell. An incision of carbonate siltstone is also
observed, which may indicate the influence of marine sedimentation.

Well #2

According to the core of well #2, we can observe a sedimentation cycle with
an increase and decrease in the level and speed of water. From below, the horizon is
characterized by fine-grained oil-saturated sandstone, further up the section, smooth
contact with interbedding of clays, then the repetition of this cycle. Further up the
section, there is a thin interbedding of carbonate siltstone, clayey material,
sandstones, and carbonaceous material with charred plant residues inclusions. The
carbonation of the rock indicates the influence of marine conditions. Further, there
is also a cycle of sandstones and interbedding of clays and siltstones. The cut of
medium-grained oil-saturated sandstone indicates an increase in hydrodynamics.

3.4 Attribute analysis of seismic data

Attribute analysis - This method allows researchers to identify relationships
between sediment attributes and certain processes and conditions of sediment
formation. Attribute analysis in sedimentology can help in understanding factors
such as the source of sediment material, transport energy, environment,
sedimentation conditions, and other processes that affect the formation and
characteristics of sediment deposits. This analysis plays an important role in the
reconstruction of the history of the earth, the study of the environment and the
assessment of the oil and gas potential of the regions.

Types of seismic attributes

RMS amplitude (Root Mean Square) amplitude
In the attribute analysis of seismic data, RMS amplitude (Root Mean Square)
amplitude is one of the calculated parameters used to extract additional information
about the structure and properties of underground formations. RMS amplitude is a
measure of the average amplitude of seismic waves in a given time window or
frequency range. Visualization and analysis of RMS amplitude values can help
distinguish boundaries between different lithological or geological formations, as
different types of rocks or structures can have different amplitudes of seismic waves.
RMS amplitude provides a measure of the energy or power of seismic waves.
Higher RMS amplitude values indicate greater seismic activity strength or energy,
which may be associated with certain geological structures or processes.
RMS amplitude contain some information about rock type or lithological
properties. Different types of rocks and structures may have different amplitudes of



seismic waves. Analysis of RMS amplitude values in different regions or depths can
help highlight zones with specific lithological characteristics (Figure 14).

in the geological structure of the formation boundaries, fractures or the presence of
gas or oil can contribute to the change in the amplitude of seismic waves. RMS
amplitude can be used to highlight such boundaries or structures and provide more
detailed data analysis.

J-1I

J-11I



J-1V
Figure 14 — Slice within J-1, J-11, J-1II and J-IV of the productive horizon of the
attribute cube

EXchromaSG

Allows to examine and analyze attributes of seismic data or other geological
parameters, such as amplitude, phase, frequency. This helps to identify geological
structures, lithological properties, fractures, boundaries and other characteristics.
Interprets geological data in three-dimensional space, such as seismic
interpretation models or geological models (Figure 15).

EXchromaSG - converts a 3D seismic data volume into a continuous color
zone consisting of structurally enhanced red(R), green(G) and blue (B) (RGB)
volumes, structural volume, and structurally expanded amplitude. Seismic data is
information obtained from geophysical surveys that allow you to study the
underground structure and search for oil and gas fields.

J-11I



amplitude

According to the detailed sedimentological analysis of the core and the results

of the macrodescription of the rocks, 13 lithofacies were identified (Table 2).

Table 2 — Lithofations according to the description of the well core
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clay

siltstone

fine-grained sandstone
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medium-grained sandstone

coarse sandstone

mterbedding of clays and sandstones

mterbedding of sandstones and clays

mterbedding of clays, siltstones, sandstones and carbonaceous
material

limestone

11
12

rocks with carbonate cement

mterbedding of and clays and siltstones

sandstone with carbonate cement

It should be noted that 3-5 coarse-medium and fine-grained sandstone facies have
the best petrophysical properties, and the porosity reaches 38% with a permeability of
more than 1500 mD. shows the permeability-to-porosity ratio by lithofacies to better
illustrate the variability in petrophysical properties (Figure 16).
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Figure 16 — permeability to porosity ratio by lithofacies

Table shows the seismic facies identified in field X in order to separate
reservoirs by petrophysical properties.

Figure shows the dependences of permeability on porosity for four seismic
facies: a) improved channels, b) degraded channels, c) floodplain, d) degraded
floodplain (Table 3).

Table 3 — Codes and seismic facies for field X

Facies code Seismic facies Seismic facies color
0 Improved channel
1 Degraded channel
2 Floodplain
3 Degraded floodplain
4 Clay

The final enlargement of the facies in geological modeling led to the
combination of facies 0 and 1 into one facies according to the best reservoir
properties and was named as “Channel” and facies 2 and 3 into one facies as
“Floodplain™. The enlargement of the facies is based on the percentage of clay and
has certain reservoir properties (Table 4).

The facies cube is divided into 3 facies according to the quantitative content
of clay:

* Facies 1 — Channel

* Facies 2 — Floodplain

* Facies 4 — Clay



Table 4 — Final enlargement of the facies

Facies code Facies Seismic facies
color
1 Degraded channel
Floodplain
4 Clay

3.5 Building a facies model

This chapter discusses the method of constructing a seismic-facies model
based on data from the intra-annual flow distribution, which will later be compared
with the results of core interpretation and attribute analysis.

The results of an intra-annual flow distribution 3D serve as inputs for two
types of simulations.

First, structural modeling was carried out by constructing the framework of
the future facies model, which i1s based on tectonic disturbances and structural
surfaces of productive horizons.

The second is geometric modeling, which is based on the results of attribute
analysis, namely RGB cubes obtained using the standard function (RMS).

The next step is petrophysical modeling. It includes structural and geometric
modeling, as well as curves of the clay content coefficient obtained as a result of
reinterpretation of the X field well stock.

According to the results of petrophysical modeling, volumetric distribution of
clay properties over the area was obtained. In theory, for terrigenous reservoirs,
namely, complex alluvial and deltaic types of reservoirs, this method is quite
applicable. Thus, this makes it possible to see the dimensions of clayey rocks in
space.

During the design process, the following materials were required to calculate
the seismic-facies cube:

Coordinates of wellheads, altitudes, inclinometry;

Unified stratigraphic picks (markers) used as a basis in the formation of a
structural framework;

Geophysical Well Surveys Used for Correlation, Lithotype, Facies, and
Seismic Correlation

Seismic data. Structural maps and disturbance surfaces from seismic data are
used to form a structural framework. Seismic attribute cubes are used to propagate
data in the interwell space.

As a result, the facies are identified by the clay cube, which is common in
degraded channels, floodplains and clay. Most of the floodplain and channel have a
floodplain in terms of clay content, this is an indicator that there are good reservoirs
here. Also, this zone is promising, which makes it possible to determine in which
region oil can be produced from good reservoirs (Figure 17,18,19,20).
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Figure 17 — Facies cube on the horizon 1
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Figure 18 — Facies cube on the horizon 2
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Figure 19 — Facies cube on the horizon 3
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Figure 20 — Facies cube on the horizon 4

According to the core description, we can see here the result of high porosity

and permeability of productive horizons.
The level of convergence shows 77%.
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Conclusion

As aresult of analysis of core data, the identified lithofacies indicate the nature
of deposits formed in deltaic, continental and coastal-marine conditions. In general,
it can be noted that in the top-bottom section there is a gradual transition from the
delta plain to shallow and tidal depositional conditions.

The basis for confirming the assumptions put forward was the works of
scientists of the Soviet Union, presented in the work "Lithological and Paleographic
Atlas of the USSR." The set of maps, which is part of the Atlas, made it possible to
reconstruct the history of the development of the territory of the Buzachi arch in the
Jurassic period according to certain stages.

According to the Atlas of lithological and paleographic maps of the USSR
(1975), the productive horizons of the X field are represented by:

« J-1, J-11, J-111, J-1V, J-V stages of the Bajocian and Bathonian stages, related
to the coastal plain at times, flooded by the sea;

In the section of four wells #1, #3, #4 and #5, located on the structure in the
western and eastern parts of the field, there are strong sandstones and siltstones with
carbonate cement, limestones, which characterizes the influence of marine
sedimentation conditions over the entire area of the object under study.

The delta environment is a difficult complex in which different depositional
mechanisms and different environments operate. Deposits of the delta complex
include deposits of distribution channels, estuarine bars, lagoons, tidal channels and
interchannel bays of the delta plain.

The sand deposits uncovered by core materials belong to the sandstones of
wellhead bars and distribution channels. The sandstone lithofacies of the mouth bars
are genetically related to the coastal strip of the sea and formed at the junction of
river and sea waters, where the river loses its speed and sheds the terrigenous
material carried by it.

Lithofacies represented by intercalation of clays, siltstones, sandstones and
carbonaceous material with resuspension, horizontal layering belong to the lagoonal
deposits of the delta sedimentation complex. Also, the presence of abundant
bioturbation and traces of silt beetles undoubtedly indicate the lagoonal conditions
of sedimentation. During the period of sea level decrease, there is an increase in the
influence of continental conditions of sedimentation, such as deposits of lagoons,
inter-channel bays.

Thus, there is a consistent change in the conditions of sedimentation of
productive layers of the Jurassic deposits:

- typically continental - horizon J-1V;

- transitional-coastal (shallow shelf) - horizons J-11I - J-1, J-1C, J-2C;
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paboty npoTnsopeyaieit TpeGoBaniAM IpIIoKeHns S npukaza 595 MOH PK, 3aKOHY 00 aBTOPCKUX U
cmexHbIX npasax PK, a takxke koaekcy stukn u npoueaypam. Taxinm obpa3zom pabora He npuHUMacTes.

[0 Ob6ocnopanue:

Jama
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YIIIIBC[)CH'I‘CTI'iIl tl\\’il(! AJIMHHHCTPATOPLI MCH ARQIEMHSIBLIK MaceJreJiep IlCll'dp'l‘dMCll'li
JAHPEKTOPBLINBIN YRCACTLIK ecedine TAJIay xarramMmacsol

Kyite aaMunncTpatopnl Men AKajgeMHsIbIK Macesiesiep JienapTaMenTiHii JIMPEKTOpLl  KopceTiiren
¢HOCKKE KaThlCThl Jailbiijtanran [IarnaTTei aiipin a1y JKOHE AHBIKTAYy JKYHECIHIH TOJBIK YKCACTLIK
eceOiMeH TaHBICKAHbIH MOJTiM/IeHL:

ABTOpD: Ba;lmlmona_ [lepusar_Epkebyankpi3pn

TakbIpbIGbLI: 2023_BAK_Balu‘uxm3ona_ [Tepusar_Epkebyaankbizbl.docx

Kerexuici: Tosranaii Jlxapacosa

I-ykeacTeIR kKOO Gdpuunenti (30): 2.1

2-yReacTrIK K03 dunnenti (5): 0

Jaiiexcos (35): 0.2

OpinTepai aysicToipy: 1

Apajsikrap: 0

Hlarein kenicrikrep: 6

AR Oearisep: 0

¥YKReacTeIk ecebin Tanaail oreipoin, XKyiie AAMHHMCTPATOPBI MCH AKAJXEMUSUIBLIK Macelieiep
AenapTaMeHTiHI IMPeKTOPBI KeJreci mewivepai Matimueiii

Fruieivi enGekre Tabbuiran yKeacTbIKTap riaruat Gosisin ecentenmeiin. Ocbiran OaitIaHbICTEI
JKYMBIC 03 GeTIHIIE JKa3bUIFaH GONBIN CaHala OTBIPBIN, KOpFayFa Kibepineni.

O Ocwi KYMBICTAFbI YKCACTBIKTAP [U1aruaT GOJIbIN eCenTeIMEHI, GipaK oNap/ibIH WaMaian Thic
KOMNTIrt CHOCKTIH KYH/AbLIBIFBIHA XOHC ABTOP/BIH FhUIBIMH KYMBICTBI 031 5Ka3FaHbIHA KATBICTHL KYMOH
TyAbIpajibl. Ochiran GailaHBICTh YKCACTBIKTAP/IBI ICKTEY MAKCATBIH/A XYMBIC KaiiTa OHJIeyTe
K10epiIci.

[ Eubexre anpikranran YKCACTBIKTAP JKOCBIKCBI3 JKOHE MUIArHaTThIH Oelrisepi Gobln canananbl Hemece

MOTIHAECPI Kacakana OypMmalaHpin miarmat Genrinepi AKacblpbliFat. Ocbiran  GailIaHbICTBl JKYMBIC
Kopray¥ra ;kidepiameii.

Herisjieme: - poonoe  vaIheda 7‘&""“0"7%"_570 /ZW W
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ITporoxou

0 MPOBEPKE HA HAJMYMNE HEABTOPH30BANILIX 3AMMCTBOBANMIL (1U1AraTa)
ABTOp: Bulumsl'iuuu_ Ilepnsar_EpkeOyiankpispl
Coasrop (ecan umeeres):
Tun padorer: Jlunnomuas paGora
Haspauue paGornr: 2023_BAK_B“1171}HH}130821_ Ilepusar_Epxebynankerspr.docx
Hayunwrii pykosoaurenn: Tonranait Jl:xxapacosa
Koappumment Moxodus 1:2.1
Kosppuumenr [ogodns 2: 0
Muxkponpodensr: 6
3uaxku u3 3apyrux anpasuros: |
HurepBanni: 0
beawre 3naku: 0
Hocie nposeprn Oruera Ilogo6us 6L110 cresnano cJIeyIouiee 3aKJIro4enmne;

] 3aumcrBosarms, BrissieHmbe B paboTe, sIBJISETCS 3aKOHHBIM H HE SBJISETCS MIIArMaTOM. Y POBEHS
1010015 He NPEBBILACT A0MYCTHMOrO npeena. Takum 06pa3oM paGoTa He3aBHCHMA I NIPHHUMAETCH.

] 3ammcrsoBanue ne spnsercs TJIarkaToM, HO NPEBBILICHO NOPOrOBOE 3HAYCHHE YPOBHS MOA00MS.
Taxnm oGpasom pabota Bo3Bpaiaercs Ha 10paGoTKy.

U Buismnensi sanvcrsoBanns i miarnat wim TPE/IHAMEPCHHDIE TEKCTOBBIC MCKAKCHHS
(MaHHITY M), KAK IPE/NOaraeMble NONBITKH YKPBITHS IIATHATA, KOTOPLIE AC/IAI0T
paboTy npoTiBopeyalueii TpeboBaHuAM NpuiIoKeHus S npukasza 595 MOH PK, 3aKOHY 00 aBTOPCKHX U
emeskiblx npasax PK, a raioke koaekey stukn 1 npoucsypam. Takum o6pasom pa6ora me NPUHUMACTCSI.

O O6ocuosannue: W i W;i Z /’/f{/ﬂ‘&.e
e ,W C]’"""?
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MWHUCTEPCTBO HAVKHU U BLICILEI'O ObPA30BAHN
PECITYBJIMKU KA3AXCTAH
Kazaxckuii HAlMOHABHBII HCCNE0BATEIbCKUI TEXHUYECKUI YHUBEPCUTET
umenu K. Y. Carnaesa
WHCTUTYT reosioru U HeTera3oBoro Jeja M. K. TypricoBa
Kadepa ruiporeosiorny, HEXeHepHOH 1 HedTerasoBoi reojoruy

PELHEH3 U

Ha JMIUIOMHYIO paboTy

Crynent: Baiinuszosa [lepusar EpkeOyiaHKbI3bI

Cnenuanbnoers: 6B05202 — «[eonorus 1 pasBelka MECTOPOXK/ICHHH
TOJIe3HBIX UCKOMIAeMbIX»

Tema qunJomMHoii pa6oTel: ['eonoruyeckoe CTpoeHUe, HePTEra3oHOCHOCTh
¥ naneoreorpapuyeckue yciaoBus GOpMUPOBaHHMs NMPOLYKTHBHBIX TOPU3OHTOB B
Cesepo — ByzamuHcKkoi HedTera3oHOCHOH 0671aCTH.

JlaHHas JAMIIoMHas pa0oTa MNOCBALIEHAa H3Y4YEHHI0 IEOJIOrMYeCcKOro
CTpOeHHs, Hed)TEra30HOCHOCTH 1 Majeoreorpahpuueckux yciaoBiu GpopMUpOBaHHUs
MPOIyKTUBHBIX TOPU30HTOB.

B aunnoMHoi# paboTe NMpeACTaBleHbl pe3yJbTaThl CEAUMEHTOIOIHYECKOro
aHaIM3a 10 OMHCAHMIO KePHA CKBAXKUH, CEHCMUYECKHE JaHHbIE 110 JIUTOQALHIM H
npuBsiska kepHa k JaHHeiM [MIC. Beul mposepeH aTpuOyTHBIH aHaiM3 10
celfCMUYECKMM [aHHBIM M MOCTpOeHHe (alHanbHOM MOJeNIu KyOa MIIMHHUCTOCTH
MECTOPOYX/IEHHs, TaK ke ONpeleNeHbl Taneoreorpaduueckye ycioBus Mo
u3ydaeMpiM ropusoHtaM. CieaHbl BHIBOJbI M PEKOMEHIALMM T10 YIIy4ILICHHIO
M3y4eHHOCTH CKBa)KMH U TOPU30HTOB.

JlunnomHas pa6ota, BoinonHenHas baiinussosoit [lepusar EpkeOynanKbisbl
Ha Temy ««I"eo0ruyeckoe cTpoeHne, HedTera3soHOCHOCTb M Majieoreorpapuyeckue
ycI10BUA (pOPMUPOBAHHMS MPOIYKTHBHBIX ropu3onToB B CeBepo — Bysammuckas
He()Tera3oHOCHOH 0GIACTHY, SABJSETCS PE3yJbTATOM CAMOCTOATEILHON padoThl U
pekoMeHyeTcs K 3amure. JlaHnas paboTa OLCHHBACTCS Ha 38 Oannos.

[Toanuce

K o5 » g6 2023 r.



MINISTRY OF SCIENCE AND HIGHER EDUCATION OF THE REPUBLIC OF
KAZAKHSTAN
K.I. Satbayev Kazakh National Research Technical University

K. Turyssov Geology and Oil-Gas Business Institute
Department of Hydrogeology, Engineering and Petroleum Geology

Perizat Y. Bainiyazova
(full name)

6B05202 — Geology and exploration of mineral deposits
(specialty)

Geological structure, oil and gas content and paleogeographic conditions for
the formation of productive horizons in the North Buzachi oil and gas region
(topic of the diploma project)
diploma project on the topic

REVIEW

The first part of the thesis fully covers the general characteristics of the North
Buzachi oil and gas region, geological stucture, lithological and stratigraphic
characteristics and oil and gas potential. These sections are considered
comprehensively, when writing works it is determined that they are written based on
geological background data, and not only textbooks.

A special section of the thesis is designed to study the oil and gas content of the
X field and the formation of productive horizons in paleogeographic conditions.

I propose to defend this thesis of Bainiyazova Perizat on the topic " Geological
structure, oil and gas content and paleogeographic conditions for the formation of
productive horizons in the North Buzachi oil and gas region".

Department of Hydrogeology
Engineering and Petroleum Geology
PhD, senior- lecturer T.S. Jarassova

«d» 06 2023 year
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MeTapaHHbIe

Haseanve

2023_BAK_bBaiHusasoBa_ NMepusaTt_Epke6ynaHkbi3bl.docx

AsTop HayyHblii pykoBoguTens / Skcnept
BanHuszoBa_ NMepusat_EpkebynaHKbI3bl TonraHau [)xapacoBa
Moppasnenexune

nruHrg

Cnucok BO3MOXHbIX MONbITOK MaHMI'IynﬂLIMﬁ C TeKCTOM

B atom pasgene Bbl Hanaete MHOPMAaLIMIO, KacatoLLyCs TEKCTOBbIX UCKaXXEHUIA. DTN UCKaXeHNs B TekcTe MoryT roBopuTb 0 BOSMOXXHbIX manunynsauusx B
TekcTe. VickaxeHusi B TeKCTe MOryT HOCUTb NpeAHaMEPEHHbIV XapakTep, HO Yalle, XxapakTep TeXHUYecknx oMBoK Npu KOHBEPTALMKU AOKYMEHTa 1 ero
COXpaHeHUN, MOITOMY Mbl PEKOMMEHAYEM BaM NOAXOAWTL K aHanu3y 3Toro MoAynsi CO BCeW 0Ne OTBETCTBEHHOCTU. B criyyae BO3HWKHOBEHMWS BOMPOCOB,
npocum obpalyartbes B Hally crnyx0y noaaepxku.

3amena Gyks ®) 1
WuTepaansi 0
Mukponpo6ensi 0 6
Benble 3Hakm 0
Mapadpasel (SmartMarks) a 7

0O61bLeM HaraeHHbIX noaooun

O6patute BHMMaHue!Bbicokme 3HaveHns koadduumneHToB He o3HavaloT nnarnat. OT4eT AorkeH BbiTb NPOaHanM3nMpoBaH 3KCNepToM.

2.07% 0.00% 0.18%
2.07% 0.00% 0.18%
K Kn2
25 5015 31467
[nuHa pasbl Ans koachpurumeHTa nopodus 2 Konunyectso cnos Konunyectso cumsonos

Mogo6wus no CMNMUNCKY NCTOYHUKOB

MpocmoTprTe CNNCOK 1 NpoaHanuanpyiTe, B 0CO6EHHOCTH, Te dparmMeHThl, koTopble npeBbiluatoT KIM Ne2 (BbiaeneHHble XUpHbIM LwpudToMm). Mcnonbayiite
cebinky «OBo3HaunTL hparMeHT» 1 obpaTuTe BHUMaHMe Ha TO, SBNATCS MK BbiAeNeHHbIe )parMeHThl NOBTOPAIOLLIMMMICS KOPOTKMM bpasamu,
pas3bpocaHHbIMU B JOKYMeEHTe (CoBnafatoLume CXOACTBA), MHOTOMUCIIEHHBIMU KOPOTKUMM (ppasamMu pacronoXeHHble PSAOM ApYr C APYrom
(napadpasunpoBaHvie) unm obLUMpHBIMK hparMeHTamMu 6e3 ykasaHusi UCToYHMKa ("kpunTouuTaTbl").

10 cambIx ANUHHBIX opa3 Liset TekcTa
MOPSAKOBbIN KOJIMYECTBO UAEHTUYHBIX C/IOB
HOMEP HA3BAHME W ALLPEC UCTOYHUKA URL (HA3BAHVE BA3bl) (®PArMEHTOB)
1 Kacnuit MaHbl 6acceinHiHiH OHTYCTiK-LUbIFbICbIHAAFbI TY3 YCTi LeriHAinepaiH TeKTOHMKachI, 12 0.24 %
MyHalirasabinbifbl xaHe LLbiFbic MakaT keHopHbI GoiibiHLLA KockiMLa Bapnay xobacbl.docx
4/26/2018

Satbayev University (MTuHI)

2 Kacnuin MmaHpl 6acceHiHiH OHTYCTIK-LbIFbICBIHAAFLI TY3 YCTi LUeriHAiNepaiH TEKTOHUKAChI, 9 0.18 %
MyHalirasabinbifbl xaHe LLbiFbic MakaT keHopHb! BoiibiHLWa KockiMLwa Bapnay xobacbl.docx
4/26/2018
Satbayev University (MTuHI)

3 http://www.kase.kz/files/emitters/IKMGZ/kmgzf4_2017_en.pdf 9 0.18 %
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5.08 Urmanova spe-manuscript-template-eng.docx
8/6/2021
Satbayev University (MTuHI)

A Middle Jurassic Radiolarite-Clastic Succession from the Medvednica Mt. (NW Croatia)
Spela Gori¢an,Josip Halami¢, Tea Kolar-Jurkovsek, Damir Slovenec;

TeKkToHMYeckoe CTpoeHune, HehTera3oHOCHOCTb U aHann3 PU3NKO-XMMUYECKNX CBONCTB 1
cocTasa HedTU 1 rasa mecTo-poxaeHnsa Kapa ApHa

5/19/2020
Satbayev University (UTuHI)

Kacnuii MaHbl 6acceinHiHiH OHTYCTiK-LUbIFbICbIHAAFbI TY3 YCTi LWeriHAiNepaiH TeKTOHMKachI,

MyHalirasabinbifbl xaHe LLbiFbic MakaT keHopHbl GoiibIHLLa KockiMLa Bapnay xobackl.docx
4/26/2018

Satbayev University (UTuHI)

http://www.hydrocarbons-technology.com/features/feature-the-worlds-biggest-natural-gas-
reserves/

http://www.hydrocarbons-technology.com/features/feature-the-worlds-biggest-natural-gas-
reserves/

http://www.kase.kz/files/emitters/IKMGZ/kmgzf4_2017_en.pdf

13 6a3bl AaHHbIX RefBooks (0.16 %)

8 0.16 %
8 0.16 %
7 0.14 %
7 0.14 %
6 012 %
6 0.12 %
6 0.12 %

MOPALKOBbLIN
HOMEP

HA3BAHUE

UcTouHuk: Paperity

A Middle Jurassic Radiolarite-Clastic Succession from the Medvednica Mt. (NW Croatia)
Spela Gori¢an,Josip Halami¢, Tea Kolar-Jurkovsek, Damir Slovenec;

13 gomaluHen 6a3bl JaHHbIX (1.26 %)

KOJIMYECTBO UAEHTUYHbIX C/TIOB
(®PArMEHTOB)

8 (1) 0.16 %

MOPSIAKOBbIN
HOMEP

HA3BAHUE

KOJIMYECTBO UAEHTUYHbIX C/IOB
(®PPAFMEHTOB)

1 Kacnuit MaHbl 6acceiHiHiH OHTYCTiK-LbIFbICbIHAAFbI TY3 YCTi LWeriHAinepaiH TeKTOHMKachI, 43 (6) 0.86 %
MyHawrasabinbifbl xaHe LLbiFbic MakaT keHopHbI BolbIHLWa KocbiMLa Bapray »obackl.docx
4/26/2018
Satbayev University (UTuHI)
2 5.08 Urmanova spe-manuscript-template-eng.docx 13(2) 0.26 %
8/6/2021
Satbayev University (MTuHI)
3 TekTOHUYecKoe CTpoeHne, HedpTerasoHOCHOCTb M aHann3 MU3NKO-XMMUYECKNX CBOWUCTB 1 7(1) 0.14 %
cocTtaBa HedTU 1 ra3a mecto-poxaeHus Kapa ApHa
5/19/2020
Satbayev University (UTuHI)
13 nporpammbl obmeHa 6asamu gaHHbIX (0.00 %) u
TNOPSIAKOBbIN HOMEP HA3BAHME KOJIMYECTBO MAEHTUYHBIX C/IOB (GPATMEHTOB)
3 UHTepHeTa (0.66 %) |

MOPSIAKOBbIN
HOMEP

WUCTOYHUK URL

KOJIMYECTBO UAEHTUYHbIX C/IOB
(GPArMEHTOB)



1 http://www.kase.kz/files/emitters/IKMGZ/kmgzf4_2017_en.pdf 15 (2) 0.30 %

2 http://www.hydrocarbons-technology.com/features/feature-the-worlds-biggest-natural-gas- 12 (2) 0.24 %
reserves/
3 http://geography.lnu.edu.ua/wp-content/uploads/2019/11/zbirnuk2019-problems- 6 (1) 0.12 %

geomorfpaleogeogr.pdf

Cnu1CcoK NPUHATBLIX hparmMeHTOB (HET NPUHATLIX (PparMeHToB)

MoPALKOBbLIN HOMEP COOEPXXAHUE KOJIMYECTBO UAEHTUYHbBIX CIOB (PPATMEHTOB)



