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GENERAL DESCRIPTION OF WORK

Relevance of the topic and degree of development
The results of hydrodynamic modeling of oil and gas, which 

depend on the correct determination of the hydrodynamic connection 
between different pay zones, are used to estimate hydrocarbon 
reserves in fields and also to forecast promising hydrocarbon 
deposits. The traditional methods used require a lot of financial and 
time costs and provide less reliable information given the complexity 
of the approaches used, although most of them were limited to 
identifying the hydrodynamic connection only between injection and 
production wells.

In this regard, currently one of the main tasks of the oil industry 
is the development of effective methods for determining the 
hydrodynamic connection between different productive pay zones 
based on the chemical composition and genetic parameters of oil and 
gas, since with the advent of modern technology and scientific 
approaches, the need to study their compositions grows at the 
molecular level.

Also, the correct calculation of the contribution of each layer or 
deposit to the total production of wells that simultaneously penetrate 
several productive layers is one of the important issues, since 
recently most subsoil users have been using jointly operating wells. 
Therefore, the development of a method for distributing production 
from jointly producing wells allows us to solve not only this issue, 
but also the tasks of assessing the efficiency of wells with 
simultaneous separate operation, the tightness of the packer between 
their pumps and the vertical isolation of the formations.

Thus, the development and application of methods for 
determining the hydrodynamic connection between objects based on 
geochemical analysis of oil and gas is a pressing task.

Object and Subject of Research
The object of the research consists of 1,700 oil samples and 80 

gas samples from 120 oil and gas fields of the Republic of 
Kazakhstan. All studied oil and gas samples were obtained from
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various oil, condensate, and gas accumulation zones, as well as 
different stratigraphic horizons.

Purpose and objectives of the study
The purpose of the study is development and application of 

methods for determining hydrodynamic connections between objects 
based on geochemical analyzes of oil and gas

Main objectives of the study:
1. Development of methods for determining the hydrodynamic 

connection of separately operated objects;
2. Development of methods for distributing hydrocarbon 

production and assessing the efficiency of operation of jointly 
developed facilities;

3. Creation of geochemical atlases of oil and associated gas 
fields of the Republic of Kazakhstan;

4. Development of methods for assessing the quality of oil and 
petroleum products.

Research methods
The assigned tasks were solved by applying theoretical, experimental 

and field research methods.
Main provisions submitted for defense
The following are submitted for defense:
1. Methods for determining the hydrodynamic connection of 

separately operated objects;
2. Methods for distributing hydrocarbon production and 

assessing the efficiency of operation of jointly developed facilities;
3. Geochemical atlases of oil and associated gas fields of the 

Republic of Kazakhstan;
4. Methods for determining the quality of oil and petroleum 

products.
Scientific novelty of the research
1. Methods have been developed for determining the 

hydrodynamic connection of separately operated objects;
2. Methods for distributing hydrocarbon production and 

assessing the efficiency of operation of jointly developed facilities 
are proposed;
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3. Geochemical atlases of oil and associated gas fields of the 
Republic of Kazakhstan were created;

4. Methods have been developed for determining the quality of 
oil and petroleum products.

Theoretical and practical significance of the results of the 
work

The methods developed in the work were put into practice to 
create geochemical atlases of oil and gas based on the analysis of 
1700 samples of oil and gas condensate and 80 samples of associated 
gas from 120 oil and gas fields of the Republic of Kazakhstan. 
Geochemical atlases were built for seven oil and gas basins of the 
Republic of Kazakhstan:

1. Southern part of the Caspian basin;
2. Eastern part of the Caspian basin;
3. Northern part of the Caspian basin
4. Ustryurt-Buzachinsky basin.
5. South Mangyshlak basin;
6. South Turgay basin;
7. Shu-Sarysu basin;
Acts on the implementation of methods in the fields are 

attached to the dissertation.
A patent of the Republic of Kazakhstan No. 7172 dated June 3, 

2022 was received for a method for determining the quality of oil 
and petroleum products.

Approbation of work
The main provisions and results of the dissertation research 

were reported and discussed at the following scientific conferences:
1. Scientific and Practical Conference "Ecology and the Oil & 

Gas Complex", NJSC Atyrau Oil and Gas University, Atyrau, 2018.
2. 29th International Meeting on Organic Geochemistry 

(IMOG 2019) organized by the European Association of Organic 
Geochemists (EAOG), Gothenburg, Sweden, September 1–6, 2019.

3. Scientific and Practical Conference "Status and Prospects for 
the Exploitation of Mature Fields", Aktau, May 16–17, 2019.

4. Scientific and Practical Conference "Modern Methods of 
Field Development with Hard-to-Recover Reserves and
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Unconventional Reservoirs", Atyrau, September 5–6, 2019.
5. International Forum "5th KDR Well Engineering Forum", 

Astana, September 12, 2019.
6. SPE Annual Caspian Technical Conference 2020, 

presentation on "Integration of Biomarker Analysis with Stable 
Carbon Isotope Data for Genetic Classification and Hydrocarbon 
Migration Pathway Tracking in the Precaspian Basin" (Paper ID: 
SPE-202514-MS), Astana, October 21–22, 2020.

7. SPE Annual Caspian Technical Conference 2021, 
presentation on "Application of Oil Biomarkers and Fingerprinting 
for Decoding Genetic Affinity and Predicting Migration Pathways in 
the Aryskum Trough of the South Turgay Basin" (Paper ID: SPE- 
207037-MS), Baku, October 5–7, 2021.

8. International Conference "Round Table: Youth and 
Innovation – the Future of the Oil and Gas Industry" (AtyrauGeo- 
2021), October 29, 2021.

9. International Conference "Current Issues of Hydrocarbon 
Resource and Reserve Growth", Satbayev University (KazNRTU), 
Almaty, May 17–20, 2022. (Awarded 1st Place among presenters).

10. SPE Annual Caspian Technical Conference 2022, 
presentation on "Geochemical Atlas of Oil and Source Rocks and 
Oil-Source Rock Correlation: Case Study of Oil and Gas Fields in 
the Mangyshlak Basin (Kazakhstan)" (Paper ID: SPE-212078), 
Astana (Nur-Sultan), Kazakhstan, 2022.

11. SPE Annual Caspian Technical Conference 2023, 
presentation on "Application of Oil Fingerprinting and Biomarker 
Analysis for Reservoir Connectivity Studies and Genetic Typing of 
Oils in the North Ustyurt Region" (Paper ID: SPE-217633), Baku, 
November 23–25, 2023.

12. SPE Annual Caspian Technical Conference 2024, 
presentation on "Application of Oil Fingerprinting and Biomarker 
Analysis for Reservoir Continuity and Compartmentalization Studies 
and Genetic Typing of Oils Derived from Eastern Part of Precaspian 
Basin (Kazakhstan)" (Paper ID: SPE-223407-MS), Atyrau, 
November 26–28, 2024.

13. 75th Annual Meeting of the GSA Rocky Mountain Section
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(2025), presentation on "Geochemical Characterization and Mineral 
Composition of Devonian and Mississippian Carbonates, Sacramento 
Mountains, New Mexico", Salt Lake City, Utah, USA, May 20, 
2025.

14. International Scientific and Practical Conference 
"Geoscience & Exploration Central Asia: Geology, Resources and 
the Future of Eurasia", presentation on "12 Years of Innovation: 
Digital Geochemical Atlas of Crude Oils and Gas Condensates of the 
Republic of Kazakhstan", Astana, April 2–3, 2026.

15. 6th International Scientific and Practical Geological 
Conference "AtyrauGeo-2026", presentation on "Geochemical Atlas 
of Oil and Gas Condensates in the Northern Part of the Precaspian 
Basin and Its Application for Hydrocarbon Potential Forecasting in 
Paleozoic Deposits", Atyrau, April 23–24, 2026.

16. Conference "Evolution of Geological Exploration in the 
Republic of Kazakhstan: Innovations and Prospects", presentation on 
"Geochemical Atlas of Oils in the South Turgay Basin and Its 
Application for Prospecting Prospective Areas", South-Oil, 
Shymkent, Kazakhstan, May 21–23, 2025.

Publications
Based on the dissertation materials, 41 scientific papers have 

been published, of which 24 articles, 16 conference proceedings and 
1 patent of the Republic of Kazakhstan for an invention. 14 articles 
have been published in journals indexed in the Scopus database, 5 
articles in journals indexed simultaneously in the Scopus and Web of 
Science databases, and 7 papers have been presented in conference 
proceedings indexed in Scopus.

Name of the institution where the dissertation work was 
completed.

The dissertation work was carried out at the Scientific 
Research and Design Institute "Neftegaz" of the State Oil Company 
of the Azerbaijan Republic (SOCAR).

Structure and scope of work
The dissertation work consists of an introduction, three 

chapters, conclusions, a list of references, and two appendices. The 
work includes 231 figures, 8 tables, a list of references comprising
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122 items, and 6 appendices. The dissertation contains the following 
number of characters: introduction — 8099; Chapter I — 33389; 
Chapter II — 47834; Chapter III — 110577; conclusions — 4033. 
The total number of characters is 203932.
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SUMMARY OF THE WORK
The introduction substantiates the relevance of the 

dissertation work, formulates the purpose, main objectives of the 
research, scientific novelty and indicates its practical value.

The first chapter of the dissertation presents a literature 
review of methods for determining hydrodynamic connectivity 
between separately exploited objects1,2, production allocation for 
commingled production objects, as well as methods for assessing the 
quality of oil and petroleum products.

The first section presents the application of seven existing 
methods for determining hydrodynamic connectivity between 
objects: tracer testing using Nuraly as an example, pulse-code 
interference testing and formation water analysis using the Kozhasay 
field as an example, PVT oil property analysis using Eastern Uaz and 
Northern Uaz as examples, well logging (geophysical well research), 
seismic surveying, and traditional geochemical research, along with 
detailed descriptions of their advantages and disadvantages.

In this case, by the mass of extracted tracers or indicators, it is 
possible to determine the presence of a hydrodynamic connection 
between injection and production wells, while the essence of pulse­
code hydraulic testing is the response of the production well to the 
code disturbance of the injection well, which indicates the presence 
of a hydrodynamic connection between them. Comparison of the 
ionic composition of formation water from a production well with 
water from an injection well and cluster pumping stations (BCPS) 
also makes it possible to determine the hydrodynamic relationship, 
while as a method for analyzing the PVT properties of oil, a graph of 
the dependence of gas content on the saturation pressure of formation 
oil is used to determine hydrodynamic connection between layers.

1 Кричевский, В.М., Фарахова Р.Р. Отчет по данным исследования методом 
Импульсно-Кодового Гидропрослушивания (ИКГ) скважины К-105. SofOil, 
Казахстан, 2019.
2 Юньфэй Ц. Гайдамак Е.В., Верба А.Ф. Проведение трассерных 
исследований на скважинах №201 и №327 месторождения Алибекмола, ТОО 
СП «Ойл Смарт Технолоджис, Казахстан, 2018
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Well geophysical surveying (GIS) can be used to determine the 
vertical discontinuity of a reservoir3.

3 Sazli, N. H. A. Identifying reservoir compartmentalization using field data – Field 
X case study: Final Year Project— Universiti Teknologi PETRONAS, 2012.
4 Ajisafe, Y.C., Ako, B. D. 3-D Seismic Attributes for Reservoir Characterization 
of “Y” Field Niger Delta, Journal of Applied Geology and Geophysics (IOSR­
JAGG) Nigeria., -2013, -p.Volume 1, Issue 2, 23-31 p.
5 Курилив С.Т. Головатая О.Н., Заключение по комплексу промыслово­
геофизических исследований контроля за разработкой. Геомунайресурс, 
Казахстан, стр. 1-19 стр. 2014

The seismic profile can identify high amplitude areas (bright 
spots) 4, which indicate hydrocarbon deposits, although the seismic 
data attributes can identify a series of faults between the detected 
deposits and, based on this, make a prediction about the isolation or 
connectivity of the reservoir, although others are required for 
confirmation research.

For this purpose, the seismic monitoring method (4D seismic / 
time-lapse seismic) can also be utilized. The essence of this method 
lies in comparing a series of 3D seismic surveys conducted over the 
same area in different years. Changes in pressure, temperature, and 
rock saturation (the replacement of oil or gas with water) alter the 
elastic properties of the formation, specifically the velocities of P- 
and S-waves and the amplitude of the reflected signal. If fluid 
extraction in one reservoir results in a synchronous change in elastic 
parameters (acoustic impedance) within an adjacent, seemingly 
isolated block as recorded on the 4D model, this proves the existence 
of hydrodynamic communication between them (for example, via a 
permeable fault or a unified fracture system).

This section also contains references to the results presented in 
the third chapter, which provides a comparative analysis of the 
author-developed fingerprinting methodology and the 
aforementioned traditional research methods.

In the second paragraph, a comprehensive field geophysical 
study of development control was presented as the only method for 
distributing oil production of jointly operated facilities5, since the 
analysis of different-speed flow metering measurements together
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with moisture metering measurements, inflow indicator and density 
curve, make it possible to determine inflow intervals and their 
percentage contribution into the total flow rate of the well and the 
composition of the incoming fluid.

The third paragraph describes existing methods for assessing 
the quality of oil and petroleum products. For crude oil, quality 
indicators are density, sulfur content and fractional composition, 
while the quality characteristics of commercial oil are the water 
content in the oil, mechanical impurities and the content of chloride 
salts, paraffin, pour point and saturated vapor pressure. Indicators of 
the quality of gasoline are their grades (AI-92, AI-95 and AI-98) and 
their octane numbers, which indicate the detonation resistance of the 
fuel.

It is shown that existing methods turned out to be insufficiently 
effective and the use of geochemical research is an urgent task to 
determine the hydrodynamic connection between layers and the 
quantitative distribution of hydrocarbon production of jointly 
operated objects.

The second chapter presents developed methods for 
determining the hydrodynamic connection of separately operated 
facilities, distribution of production and assessment of the operating 
efficiency of jointly developed facilities, assessment of the quality of 
oil and petroleum products.

The first paragraph presents developed methods for 
determining the hydrodynamic connection using geochemical 
analysis of oil and gas, which are implemented based on the 
algorithm described below:

i) Oil is selected from wells between which it is planned to 
determine the hydrodynamic connection.

ii) All delivered oil samples were subjected to centrifugation to 
separate oil from water (time - 20 minutes, speed - 1000 rpm, 
temperature - 20C).

iii) Oil and gas analyzes are carried out to determine the 
component and isotopic composition of hydrocarbons.

iv) Determination of aromatic components at the molecular 
level for the component composition of oil and gas condensates was
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studied on a gas chromatograph with a flame ionization detector, 
while fingerprinting and biomarker analysis of oil and gas 
condensates was performed on a multidimensional gas 
chromatograph with two flame ionization detectors and a gas 
chromatograph-mass spectrometry in SIM mode (Fig. 1).

Figure 1 – Applied tools for creating petroleum 
geochemical atlases

Based on the results of low thermal chromatography (LTM- 
GC), 11 aromatic components are determined such as ethylbenzene, 
para-xelol, meta-xelol, isopropylbenzene, ortho-xelol, n-propyl 
benzene, 4-ethylbenzene, 3-ethylbenzene, 1,3,5 -trimethylbenzene, 2- 
ethylbenzene, 1,2,4-trimethylbenzene (Fig. 2).

v) Based on the normalization of the aromatic components of 
oil and the isotopic composition of the carbon of associated gases, 
star diagrams are constructed for each sample.
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Figure 2 – Identification of 11 aromatic components in 
oils

Integration of 11 aromatic peaks is carried out on the oil 
chromatogram, and 7 peaks of the carbon isotope composition are 
determined on the chromatogram of associated gases.

To construct star diagrams of oil and associated gas, it is 
necessary to normalize the peaks of the resulting components. 
Normalization is carried out in the following sequence: a ) the sum of 
the values of 11 peaks is determined; b ) the asymptotic value of each 
peak is determined by dividing by the sum of the values of 11 peaks; 
c ) determination of the average asymptotic value of the peaks; d ) 
normalization, dividing the asymptotic values of the peaks by the 
average asymptotic value.

vi) Based on a comparison of star diagrams, a conclusion is 
made about the presence or absence of a hydrodynamic connection 
between objects.

The conclusion is based on the fact that if oil or gas samples 
have similar star diagram configurations, then there is a good 
hydrodynamic connection between the reservoirs of these wells. If
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oil or gas samples have different diagrams, then there is a barrier or 
fault between them that prevents the mixing of fluids.

The second paragraph proposes methods for distributing oil 
production and assessing the operating efficiency of jointly 
developed facilities.

The method for distributing oil production during the operation 
of jointly developed facilities is carried out in the following 
sequence:

i) oil samples are taken from the same facilities operated 
separately;

ii) selected samples are mixed in proportions of 75-25%, 50­
50% and 90-10%, the resulting mixtures are designated as “known 
mixtures”;

iii) a sample is taken from a well that jointly exploits these oil 
objects and is designated as an “unknown mixture”;

iv) a sequential analysis of known and unknown mixtures is 
carried out on a multidimensional gas chromatograph and the 
resulting chromatograms are loaded into Malcom software , which 
allows one to determine the contribution of artificially mixed oils in 
the “unknown mixture”.

A method for assessing the efficiency of simultaneous-separate 
operation (SSE) of wells, in which oil is produced by a SRP-ESP 
complex on one tubing hanger is carried out in the following 
sequence:

Oil samples are taken at the wellhead in three modes:
a) only the sucker rod pump is working
b) only the ESP is working,
c) the sucker rod pump and the ESP are working 

simultaneously. After sampling in three modes, they are sequentially 
analyzed geochemically on a multidimensional gas chromatograph, 
peaks are integrated and star diagrams are constructed. Comparison 
of the resulting star diagrams by aromatic composition makes it 
possible to assess whether the WEM of two objects is actually 
carried out or whether both pumps operate the same object.
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The method for determining the vertical isolation of reservoirs 
in a well is implemented on the basis of the algorithm described 
below:

i) oil samples are taken immediately after testing formations 
from lower objects

ii) ) their geochemical analysis is carried out on a 
multidimensional gas chromatograph, peaks are integrated and star 
diagrams are constructed.

iii) the similarity of the star diagram of oils indicates the 
vertical connectivity of the layers, and their difference indicates the 
vertical separation of the layers.

In the third paragraph, a method for compiling geochemical 
atlases of oil and associated gas is developed. The method is 
implemented based on the algorithm described below:

i) Oil and associated gases are selected from the wells of the 
field;

ii) Analysis of selected oil and gas samples is carried out;
iii) Based on the normalization of the aromatic components of 

oil and the isotopic composition of carbon in associated gases, star 
diagrams are constructed for each field.

Comparison of star charts allows identification of groups of oil 
and associated gases to create geochemical atlases for an oil and gas 
region or basin, with symbols based on genetic parameters such as 
sedimentation, organic matter (OM) lithology, and thermal maturity.

Based on a comparison of chromatograms, the sedimentation 
of OM is determined: oils of lake and marine origin are marked in 
blue ( ) and dark blue ( 9) colors, respectively. Based on a 
comparison of biomarkers, the OM lithology is determined: oils that 
were generated from clayey source rocks are indicated in green ( •), 
while oils that were generated from carbonate source rocks are 
indicated in yellow ( ) and red ( •) depending on the lithology of 
their reservoirs. Late - mature oils are indicated by black rectangles ( 
■), while oils generated at early maturity or at the peak of maturity 
are indicated by white ( □) and brown rectangles ( ■) (see Figures 3 
and 4).
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Figure 3 – Chromatograms of biodegraded (blue triangle) and 
non-biodegraded (green rectangles) oils of marine (blue circles) 

and lacustrine (blue circles) origin

месторождени 
e

Плот 
ность 
(кг/мЗ 
)

Кинемати 
ческая 
вязкость 
при 20 °C 
(мм2/с)

Содержа 
ние 
хлорист 
ых солей 
(%)

Температур 
а 
застывания 
(С)

Содержани 
е парафина 
(%)

Содержание 
серы(%)

Содержание 
асфальтены 
(%)

Жанаталап 65 879 667 374 -36 1,13 0,33

ЮВК №453 870 36,78 1222,36 -54 1,53 0,35 о,1

Ботахан 121 806 5,21 36,52 -25 2,27 0,16

Карсак68 939 705,9 2485 -18 0,39 0,30 0,21

Алибекмола 
103

839 2,48 74,54 -20 2,57 1,53 0,05

Комсомольск 
ое Г-3

793 3,98 88 14 11,0 0,05 0,72

Туркменом 54 804 3,95-14 18-30 12,1 0,13

Figure 4 – Justification of the physicochemical properties of oil 
based on chromatograms of biodegraded (blue triangle) and non­

biodegraded (green rectangles) oil of marine (blue circles) and 
lake (blue circles) origin
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The fourth paragraph presents methods for assessing the 
quality of oil and petroleum products. Work on assessing oil quality 
is carried out in the following sequence:

1. Oil is analyzed by gas chromatography to determine the 
content of paraffin, chloride salts, viscosity and density using an 
alkanes chromatogram.

If a naphthenic hump is noted on the chromatograms, then such 
oils have a high density, a high content of chloride salts and high 
viscosity compared to non-biodegraded oil, in the chromatograms of 
which all n-alkanes and isoprenoids are present. If oils are of lake 
origin, then they have a high paraffin content and pour point 
compared to oil of marine origin;

2. Oil is analyzed by mass spectrometry to determine the 
content of sulfur and sulfur-containing components.

Sulfur-containing components are identified as 
dibenzothiophene, methyl dibenzothiophene, which indicate the 
carbonate origin of the oil;

3. The results obtained are compared and oil quality indicators 
are determined .

Work on assessing the quality of petroleum products is carried 
out in the following sequence:

1. An artificial mixture of 11 different aromatic hydrocarbon 
standards is prepared with the addition of an internal standard.

Used ethylbenzene, paraxelol, meta-xelol, isopropylbenzene, 
ortho-xelol, n-propyl benzene, 4-ethylbenzene, 3-ethylbenzene, 
1,3,5-trimethylbenzene, 2-ethylbenzene, 1,2,4-trimethylbenzene, 
found in flammable mixtures of hydrocarbons. In this case, one drop 
(0.1 ml) of each of the specified standards is added to the test tube. 
The volume obtained is 1.1 ml;

2. Samples of petroleum products are prepared with the 
addition of an internal standard.

In 50 gr. 1 g of cyclohexane is added. 5-methyl-3-heptanone as 
internal standard. Weigh 0.9 g on an analytical balance. mixture of 
aromatic standard and add 0.1 g. basic solution, while the total 
sample mass should be 1 g. Weigh 0.1 g on an analytical balance. 
samples of flammable hydrocarbons, in particular gasoline or
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kerosene, and add 0.9 g. basic solution, while the total sample mass 
should be 1 g;

3. A comparison is made of the release time and concentration 
of 11 aromatic peaks and the internal standard in the artificial 
mixture and petroleum products;

4. Based on a comparison of aromatic peaks, the quality of 
petroleum products is assessed (Fig. 5).

Figure 5 – Chromatograms of gasolines of different brands and 
aromatic standards

The third chapter presents the results of applying the 
developed methods in field conditions.

The first paragraph presents geochemical atlases of oil fields of 
7 oil and gas basins of the Republic of Kazakhstan (Southern, 
Eastern and Northern parts of the Caspian basin, Ustryurt- 
Buzachinsky basin, South Mangyshlaksky basin, South Turgaisky 
basin, Shu-Sarysu basin) based on the results of geochemical studies 
of 1550 oil samples (Table 1) .

For example, Figure 6 shows the geochemical oil atlas of the 
fields in the southern part of the Pre-Caspian Basin, where 17 oil 
groups were identified based on the analysis of 450 oil samples from 
31 fields:
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Coverage of fields to create a geochemical atlas of oil and gas 
condensates of the Republic of Kazakhstan

Table 1.

Oil and gas basins

Number of studied 
deposits and oil 

samples

Number of 
commercial-grade 
fields and samples 

suitable for the 
geochemical atlas

ел
U

1 ел

£

сл

£
W

1 Southern part of the 
Caspian basin 48 500 41 450

2 Eastern part of the 
Caspian basin 10 130 8 130

3 Northern part of the 
Caspian basin 3 25 3 25

4 Ustyurt- 
Buzachinsky basin 10 55 8 55

5 Mangishlak basin 23 550 20 450
6 South Turgai basin 22 400 21 400
7 Shu-Sarysu basin 4 40 4 40

Total number of 
samples 120 1700 104 1550

the first group is formed by the oils of sub-salt carbonate 
deposits of three giant fields (Kashagan, Tengiz, Korolevskoye). The 
second group is formed by the oils of the S. Nurzhanov and 
Zapadnaya Prorva fields, which are similar in their biomarker 
composition.The oils of the Borankol, Vostochnaya Kokarna, and 
Kisimbay fields belong to the third group, while the fourth group 
includes the oils of the South-west Saztyube, Tolkyn, Kulzhan, 
Eastern Saztyube, Zapadny Elemes, Lebyazhye, and Bakhyt
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structures.Despite their close location, the oils of the Karasor, 
Aktobe, and Dosmukhambetovskoye fields differ and form separate 
groups (5, 6, and 7), respectively.

Figure 6 – Geochemical atlas of oil fields in the southern part of 
the Caspian basin

It should be noted that the aforementioned fields are located in 
terrigenous deposits, but according to the results of biomarker 
analysis, these oil samples were formed from marine carbonate 
organic matter and are accordingly marked with yellow circles on the 
maps.

The oils of the Akkuduk and Botakan fields can be attributed to 
the eighth and ninth groups, while the oils of the Eastern Makat and 
Kulsary fields belong to the tenth group, although the biomarker 
composition of the oils from these fields differs slightly. Groups 11 
and 12 include the oils of the Altykol and Akingen fields, 
respectively. In turn, the thirteenth group unites the oils of the 
Zholamanov, Northern Kotyrtas, Uaz, Kemir, and western Sagyz 
fields, which share close distribution profiles of aromatic
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components despite minor variations in their detailed biomarker 
composition.

However, our studies demonstrate that the oils of the 
Zholamanov field are characterized by a specific set of biomarkers, 
which ensures their isolated position on principal component analysis 
(PCA) diagrams. The different origins of the oils from the Kulsary, 
Botakan, Akkuduk, and Akingen fields are also supported by our 
previous studies on the δ13С values of individual n-alkanes in their 
oils and their biomarker composition.Within the boundaries of the 
Balgimbayev, South-western Kamyshitovoe, South eastern 
Kamyshitovoe, Gran, Liman, and Zhanatalap fields, two different oil 
types are noted, constituting groups 14 and 15, respectively. The oils 
of Ayrankol form group 16. The oils of Zaburunye can be attributed 
to the final group. The oils of the Zhanatalap and Yugo-Zapadnoe 
Kamyshitovoe fields were formed from two oil sources. 
Interestingly, according to biomarker analysis data, these oil 
fingerprints belong to two different source rocks with different 
depositional conditions and types—of clayey and carbonate origin. 
The above data may indicate high petroleum potential between the 
deposits of fields whose oils have a similar composition and fall into 
the same group with similar genetic parameters.

This section also provides examples of the successful 
application of the developed methods for assessing hydrodynamic 
connectivity between reservoir layers within each field, presented in 
alphabetical order, which allows for identifying oil subgroups and 
determining their hydrodynamic connectivity within the field.

This chapter also outlines the results of testing and verification 
of the author’s cluster analysis methodology (Ward’s method) aimed 
at assessing hydrodynamic connectivity between reservoir layers. A 
comprehensive validation of the proposed approach was carried out 
by comparing the results of geochemical fingerprinting with data 
from traditional field methods using the Nuraly, Kozhasay, 
Alibekmola, Eastern Uaz, and Northern Uaz fields as case studies. 
Systematization of the successful application examples confirmed the 
high resolution of the approach in tasks related to identifying oil 
subgroups and characterizing filtration flows, thereby optimizing
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time and computational resources. The analysis demonstrated high 
convergence of geochemical data with field studies and updated 
geological reservoir models built on the basis of modern seismic 
attributes. In the Nuraly field, stable connectivity between wells was 
confirmed by tracer indicators (thiourea) and correlation with a 
refined tectonic fault model.

In the Alibekmola field, the effectiveness of the oil 
fingerprinting clusterization of the "orange" groups was confirmed 
by the high filtration rate of the indicators (uranine, rhodamine). An 
investigation of 25 oil samples showed that the proposed method 
possesses high sensitivity: deviations in the composition of 
individual samples from general trends are confirmed by biomarker 
composition, which allows for identifying errors in traditional 
laboratory analyses. The effectiveness of the approach was also 
confirmed by comparison with pulse-code interference testing (PIT) 
data and Stiff diagrams of formation waters in the Kozhasay field, 
where the identified groups correlate completely with field 
measurements. In the Vostochny and Severny Uaz fields, a complex 
of biomarker analysis and PVT-dependency studies made it possible 
to unequivocally prove the absence of hydrodynamic connectivity 
between Triassic deposits. The integration of geochemical data 
significantly refined the understanding of the object’s structure, and 
the convergence of results across various fields confirms the 
reliability of the developed methodology.

The second paragraph of the chapter presents geochemical 
atlases of associated gas from four oil and gas basins of the Republic 
of Kazakhstan based on the results of analyzes of 80 gas samples 
from 23 fields (Table 2).

For example, Figure 7 shows a geochemical atlas of associated 
gas fields of the southern part of the Caspian basin, where 5 main 
groups are noted: The first group includes gases from the Northern 
Kotyrtas and Zholamanov fields, while gases from the Eastern Makat 
and Liman fields form the second and third groups, respectively . 
Although the stellar diagrams of the gases of S. Nurzhanov and one 
sample from Western Prorva have little similarity, they belong to the 
fourth and fifth groups. The identified groups based on this gas study
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are also confirmed by the results of fingerprinting of oil from these 
fields.

Figure 7 – Geochemical atlas of associated gas fields in the 
southern part of the Caspian basin by carbon isotope 

composition

Table 2.
Coverage of fields to create a geochemical atlas of 

associated gas of the Republic of Kazakhstan
Oil and gas basins of the 
Republic of Kazakhstan

Number of 
deposits

Number 
of 

samples
1 Southern part of the Caspian 

basin
7 34

Northern part of the Caspian 
basin

1 12

2 Mangishlak basin 8 20
3 South Turgai basin 4 8
4 Shu-Sarysu basin 3 6

Total 23 80
23



The third paragraph presents the application of the developed 
methods for assessing the quality of oil and petroleum products 
(gasoline and kerosene). The essence of the method developed by the 
author for assessing the quality of oil is that oils with good quality 
have the presence of all alkanes in their chromatograms, while oils 
with poor quality are characterized by the absence of n-alkanes or the 
presence of a naphthenic hump, which indicates the biodegradation 
of oil. Biodegraded oils have high density, high viscosity and high 
content of chloride salts, which are likely caused by the action of 
bacteria in reservoirs. Another parameter of oil quality indicators 
according to the proposed method is that oils of lake origin have a 
high paraffin content compared to oil of marine origin. The 
dissertation shows geochemical atlases of oil from about 115 
different fields of the Republic of Kazakhstan, where biodegraded 
oils were marked with a triangle, while oils that were not subject to 
biodegradation were marked with a green rectangle.

The essence of the method developed by the author for 
assessing the quality of petroleum products is to predict the grade of 
gasoline and kerosene using a multidimensional gas chromatograph. 
For example, Figure 8 shows a star diagram of 10 samples of gasoline 
of the AI-92, AI-95 and AI-98 brands, selected at 4 different 
anonymous gas stations (A, B, C, D) in the city of Atyrau (Kazakhstan). 
As can be seen from Figure 7, gasoline of the same brand from different 
gas stations has an identical molecular composition, with the exception 
of gasoline of the AI-92 brand at gas station D.

It is likely that gas station D may indeed sell gasoline with an 
octane number that does not correspond to the declared class or add 
additives to increase the octane number. High concentrations of 1,3,5- 
trimethylbenzene (mesityline) and low concentrations of 1,2,4- 
trimethylbenzene in the studied gasoline sample AI-98 are explained by 
the fact that in gasoline 1,3,5-trimethylbenzene (mesityline) has a high 
detonation resistance, while 1,2,4-trimethylbenzene (pseudocumene) 
has low detonation resistance. The importance of this method is that it 
can be used as an independent assessment and continuous monitoring of 
gasoline quality at gas stations in different cities.
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Figure 8 – Star diagram of the studied gasoline samples 
based on the results of LTM-MD-GC

The significance of developing this area lies in the fact that 
comparing data on crude oil and finished gasolines will eventually make 
it possible to determine precisely which field feedstocks yield high- 
octane fuel (or vice versa). This information is of key importance for 
refineries when selecting potential customers and optimizing production 
processes.

The main advantage of this method is that it represents the most 
scientifically grounded approach for analyzing the composition of 
gasolines across various grades, even at trace concentrations (100 mg is 
sufficient). All samples are analyzed in duplicate using LTM-MD-GC 
to ensure research reliability, and comparing the duplicate results 
consistently yields identical outcomes, which indicates high reliability 
and eliminates laboratory errors ranging from sampling to data 
processing.

The geochemical atlases created in this dissertation have quite 
a lot of advantages:

25



1. Provides valuable information on assessing the 
hydrodynamic connectivity between reservoirs and the genetic origin 
of hydrocarbons within each basin;

2. Symbols for genetic parameters on geochemical atlases 
allow not only to identify genetic types of oil, but also contain 
information about the composition of oil. For example, oils of lake 
origin may have a higher wax content compared to oils of marine 
origin. Oils from carbonate reservoirs have a relatively high content 
of sulfur and sulfur-containing components compared to oils from 
terrigenous reservoirs. Oils of late thermal maturity have high gas 
content and saturation pressure compared to oils formed at the peak 
of maturity or early maturity. For example, the abnormally low 
values of gas content and saturation pressure in Karasor oils are 
justified by their low thermal maturity;

3. The use of geochemical atlases of oil and gas in the cycle of 
geological exploration allows us to predict the migration paths of 
hydrocarbons, thereby identifying promising objects for seismic 
exploration and drilling, which can significantly reduce financial and 
time costs. In this work, about thirty promising zones of possible 
hydrocarbon accumulations were proposed, which should be 
confirmed by seismic and logging data;

4. The geochemical atlas database allows you to determine the 
source of the oil sample. For example, the South oil company 
delivered encoded oil samples without the names of the fields. After 
the analysis, a search was carried out for similarities in the 
composition of the oil from the database and it was found that the oil 
was similar to the oil from Akshabulak Eastern, which was 
confirmed by the customer;

5. The presence of the atlas allows you to avoid carrying out 
expensive traditional types of research to determine the 
hydrodynamic connection of objects, such as tracer, hydrotesting, 
PLT ;

6. The presence of a database on the isotopic composition of 
carbon in gases enables to discern not only a genetic link between 
different gases and also to assign unknown gases to a specific basin 
if the delivered samples are coded;

26



7. The Atlas will allow companies involved in the 
transportation of oil and gas to take into account the properties of the 
pumped agents without additional analysis. For example, oils of 
carbonate origin have a relatively high content of sulfur and sulfur­
containing components (hydrogen sulfide, mercaptans, ethyl 
mercaptans, etc.), which leads to pipeline corrosion, while oils of 
lake origin have a relatively high paraffin content, which leads to the 
formation of paraffin deposits during transportation.

The described examples of the use of geochemical atlases to 
substantiate the component composition of hydrocarbons and 
increase the efficiency of oil and gas prospecting work show the 
indisputable feasibility of their use in practice, since with their help, 
areas that would be conserved using traditional methods are added to 
promising zones of hydrocarbon accumulation.
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MAIN CONCLUSIONS AND RECOMMENDATIONS
1. A review of existing methods (tracer study, IKG, formation 

water analysis, PVT analysis of oil properties, well logging, seismic 
and traditional geochemical studies, integrated production control 
geophysical studies) used to determine the hydrodynamic connection 
between layers with detailed descriptions of them was carried out. 
shortcomings. It is shown that existing methods turned out to be 
insufficiently effective and the use of geochemical research is an 
urgent task to determine the hydrodynamic connection between 
layers and the quantitative distribution of hydrocarbon production of 
jointly operated objects [1, 2, 3].

2. Methods have been developed for determining 
hydrodynamic connections based on geochemical analysis of oil and 
gas [14-16, 18-20, 25-26]. The methods are implemented based on 
the algorithm described below:

^ oil is selected from geological objects between which it is 
planned to determine the hydrodynamic connection;

^ oil and gas analyzes are carried out to determine the 
component and isotopic composition of hydrocarbons;

^ based on the normalization of the aromatic components of 
oil and the isotopic composition of associated gases, star diagrams 
are constructed for each sample;

^ Based on a comparison of star diagrams, a conclusion is 
made about the presence or absence of a hydrodynamic connection 
between objects.

3. Methods for distributing oil production and assessing the 
efficiency of operation of jointly developed facilities are proposed 
[11, 23-24, 30]:

/ method of distribution of oil production during the operation 
of jointly developed facilities;

/ method for assessing the efficiency of simultaneous-separate 
operation (SSE) of wells;

/ method for determining the vertical isolation of reservoirs in 
a well.
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The listed methods provide a scientific basis for monitoring 
production in the event of mixing of oil when developing several 
objects with one well.

4. A method for compiling geochemical atlases of oil and 
associated gas has been developed [31-37]. The method is 
implemented based on the algorithm described below:

1. oil and associated gases are sampled from field wells;
2. analysis of selected oil and gas samples is carried out;
3. Based on the normalization of the aromatic components of 

oil and the isotopic composition of carbon in associated gases, star 
diagrams are constructed for each field;

4. geochemical atlases are created for the oil and gas region or 
basin.

5. Methods have been developed to assess the quality of oil and 
petroleum products [22]. Work on assessing oil quality is carried out 
in the following sequence:

^ oil is analyzed using gas chromatography to determine the 
content of paraffin, chloride salts, viscosity and density using an 
alkanes chromatogram;

S oil is analyzed by mass spectrometry to determine the 
content of sulfur and sulfur-containing components;

S the results obtained are compared and oil quality indicators 
are determined;

Work on assessing the quality of petroleum products is carried 
out in the following sequence:

S an artificial mixture of standards of 11 different aromatic 
hydrocarbons is prepared with the addition of an internal standard;

S samples of petroleum products (gasoline, kerosene) are 
prepared with the addition of an internal standard;

S An artificial mixture of aromatic standards and petroleum 
products is analyzed sequentially;

S a comparison is made of the release time and concentration 
of 11 aromatic peaks and the internal standard in the artificial 
mixture and petroleum products;

S Based on a comparison of aromatic peaks, the quality of 
petroleum products (grades of gasoline and kerosene) is assessed.
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6. The developed methods were put into practice to create 
geochemical atlases of oil and gas based on the analysis of 1700 oil 
samples and 45 associated gas samples from 120 oil and gas fields 
located in 7 oil and gas basins of the Republic of Kazakhstan 
(Southern, Eastern and Northern parts of the Caspian basin, Ustryurt- 
Buzachinsky basin , South Mangyshlak basin, South Turgai basin, 
Shu-Sarysu basin) [1-41].

7. Validation of the proposed method was carried out by 
comparing the results of geochemical fingerprinting with 
conventional field data (tracer tests, IKG/pressure restoration, 
formation water analysis, oil PVT property analysis) using the 
Nuraly, Kozhasay, Alibekmola, East and North Uaz fields as case 
studies. Systematization of the testing results confirmed the high 
resolution of the method in differentiating oil subgroups and 
identifying flow paths, which significantly optimizes time and 
computational costs. A high degree of convergence between the 
geochemical data, field surveys, and refined geological reservoir 
models constructed using advanced seismic surveys was revealed. 
The developed method for determining the quality of oil and 
petroleum products received a patent of the Republic of Kazakhstan 
No. 7172 dated June 03, 2022.

30



THE MAIN RESULTS OF THE DISSERTATION ARE 
PUBLISHED IN THE FOLLOWING WORKS:

1. Сейтхазиев, Е.Ш., Сарсенбеков, Н.Д., Якупова, Э.Н., 
Каирбеков, С.Б. Роль резервуарной геохимии нефти в 
повышении рациональности системы разработки 
многопластовых залежей нефтяных и газонефтяных 
месторождений // SOCAR Proceedings. — 2018. — No. 3. — P. 
065–074. DOI: 10.5510/ogp20180300363

2. Сейтхазиев, Е.Ш., Сарсенбеков, Н.Д., Якупова, Э.Н., 
Каирбеков, С.Б. Фингерпринтинг нефти, как инструмент для 
уточнения геологической и гидродинамической модели залежи 
// Материалы научно-практической конференции «Экология и 
нефтегазовый комплекс». — Атырау: НАО «Атырауский 
университет нефти и газа», 2018. — С. 133–137.

3. Сейтхазиев, Е.Ш., Сарсенбеков, Н.Д., Абиев, М.А. 
Фингерпринтинг и хромато-масс-спектрометрический 
(биомаркерный) анализ нефти месторождений Карагиинской 
седловины // Материалы международной конференции 
«Состояние и перспективы эксплуатации зрелых 
месторождений». — Актау, 2019. — С. 108–119.

4. Сейтхазиев, Е.Ш., Сарсенбеков, Н.Д., Абиев, М.А., 
Кайрбеков, С.Б. Особенности и пути вторичной миграции нефти 
месторождений Каражанбас и Каламкас // Материалы 
международной конференции «Состояние и перспективы 
эксплуатации зрелых месторождений». — Актау, 2019. — С. 94– 
104. URL:http://neft-gas.kz/f/esh_sejthaziev_nd_sarsenbekov_1.pdf

5. Сейтхазиев, Е.Ш., Тасеменов, Е.Т., Досмухамбетов, 
А.К., Абсалямов, Д.Б. Генетические типы нефтей продуктивных 
отложений Южной части прикаспийской впадины // Материалы 
научно-практической конференции по теме «Современные 
методы разработки месторождений с трудноизвлекаемыми 
запасами и нетрадиционными коллекторами» (5–6 сентября 
2019 года). — Атырау, 2019. — Т. 2. — С. 416–428.

6. Сейтхазиев, Е.Ш., Тасеменов, Е.Т., Досмухамбетов, 
А.К., Абсалямов, Д.Б. Геохимические особенности нефти

31

http://neft-gas.kz/f/esh_sejthaziev_nd_sarsenbekov_1.pdf


разведочных скважин Г-2 и Г-9 месторождения Карасор 
Западный // Материалы научно-практической конференции по 
теме «Современные методы разработки месторождений с 
трудноизвлекаемыми запасами и нетрадиционными 
коллекторами» (5–6 сентября 2019 года). — Атырау, 2019. — Т. 
2. — С. 428–436.

7. Сейтхазиев, Е.Ш., Тасеменов, Е.Т. Молекулярный и 
изотопный состав углерода в образцах попутных газов // Нефть 
и газ. — 2019. — № 5 (113). — С. 64–79. URL  :https://neft-
gas.kz/f/esh_sejthaziev_et_tasemenov.pdf

8. Сейтхазиев, Е.Ш. Генетическая типизация нефти 
карбонатного происхождения на месторождениях южной части 
прикаспийской впадины // SOCAR Proceedings. — 2019. — № 3. 
— P. 040–060.DOI: 10.5510/OGP20190300397

9. Сейтхазиев, Е.Ш., Сарсенбеков, Н.Д., Пангереева, Ш.С., 
Каирбеков, С.Б. Геохимические особенности нефти 
месторождения Каражанбас // Нефть и газ. — 2019. — № 3 
(111). — С. 34–46 (а также материал международного форума 
«5th KDR Well Engineering Forum», Астана, 12 сентября 2019 г.). 
URL:https://neft-gas.kz/f/esh_sejthaziev_nd_sarsenbekov_1.pdf

10. Сейтхазиев, Е.Ш., Сарсенбеков, Н.Д., Рахымберди, Р., 
Каирбеков, С.Б. Геохимические исследования — путь к 
пониманию особенностей нефтяного месторождения // Нефть и 
газ. — 2019. — № 3 (111). — С. 21–33. URL  :https://neft-
gas.kz/f/esh_sejthaziev_nd_sarsenbekov.pdf

11. Сейтхазиев, Е.Ш., Елтай, Г.Г., Пангереева, Ш.С., 
Сарсенбеков, Н.Д. Количественное распределение нефти 
совместно добывающих скважин на месторождении Узень с 
использованием геохимических исследований // Нефть и газ. — 
2019. — № 4 (112). — С. 87–100. URL  :https://neft-
gas.kz/f/esh_sejthaziev_gg_eltaj.pdf

12. Сейтхазиев, Е.Ш. Комплексное геохимическое 
изучение образцов шлама и керна надсолевых отложений 
южной части прикаспийской впадины и корреляция «нефть- 
нефтематринская порода» // SOCAR Proceedings. — 2020. — № 
2. — P. 30–49.DOI: 10.5510/OGP20200200431

32

https://neft-gas.kz/f/esh_sejthaziev_et_tasemenov.pdf
https://neft-gas.kz/f/esh_sejthaziev_et_tasemenov.pdf
https://doi.org/10.5510/ogp20190300397
https://neft-gas.kz/f/esh_sejthaziev_nd_sarsenbekov_1.pdf
https://neft-gas.kz/f/esh_sejthaziev_nd_sarsenbekov.pdf
https://neft-gas.kz/f/esh_sejthaziev_nd_sarsenbekov.pdf
https://neft-gas.kz/f/esh_sejthaziev_gg_eltaj.pdf
https://neft-gas.kz/f/esh_sejthaziev_gg_eltaj.pdf
https://doi.org/10.5510/ogp20200200431


13. Сейтхазиев, Е.Ш. Геохимические исследования как 
способ идентификации типов природных газовых и газо­
водяных проявлений // Отклики и рекомендации ученых. — 
2020. — № 2 (116). — С. 58–61.

14. Сейтхазиев, Е.Ш., Утеев, Р.Н., Сарсенбеков, Н.Д., 
Тасеменов, Е.Т., Досмухамбетов, А.К. Геохимический атлас по 
«фингерпринтингу» нефти месторождений АО «Эмбамунайгаз» 
// Вестник нефтегазовой отрасли Казахстана. — Нур-Султан, 
2020. — № 3. — С. 61–70.DOI: 10.54859/kjogi95657

15. Сейтхазиев, Е.Ш., Сарсенбеков, Н.Д. Интерпретация 
результатов геохимических исследований нефти и воды на 
примере одного месторождения (Республика Казахстан) // 
Нефтегазовая геология. Теория и практика. — Санкт-Петербург, 
2020. — № 3. — С. 1–25.DOI: 10.17353/2070-5379/29_2020

16. Сейтхазиев, Е.Ш., Утеев, Р.Н., Мустафаев, М.К., Лю, 
Ш., Сарсенбеков, Н.Д., Досмухамбетов, А.К. Применение 
биомаркеров и фингерпринтинга нефти для расшифровки 
генетической принадлежности нефти и прогнозирования пути 
миграции нефти месторождений Нуралы // Вестник 
нефтегазовой отрасли Казахстана. — 2021. — С. 61– 
76.DOI: 10.54859/kjogi89490

17. Сейтхазиев, Е.Ш. Геохимические исследования газа 
нефтегазовых месторождений южной части прикаспийской 
впадины и их корреляция с результатами геохимии нефти // 
SOCAR Proceedings. — 2021. — № 4. — P. 43– 
51.DOI: 10.5510/OGP20210400612

18. Сейтхазиев, Е.Ш., Сарсенбеков, Н.Д., Утеев, Р.Н. 
Перспективы развития метода «Фингерпринтинга нефти» для 
изучения месторождений нефти и газа // Материалы круглого 
стола «АтырауГео». — 2021.

19. Сейтхазиев, Е.Ш., Утеев, Р.Н., Мустафаев, М.К., Лю, 
Ш., Сарсенбеков, Н.Д., Досмухамбетов, А.К. Фингерпринтинг и 
биомаркерный анализ нефти Акшабулакской группы для 
определения типов нефтей // Вестник нефтегазовой отрасли 
Казахстана. — Нур-Султан, 2021. — № 4. — С. 97– 
108.DOI: 10.54859/kjogi99712

33

https://doi.org/10.54859/kjogi95657
https://doi.org/10.17353/2070-5379/29_2020
https://doi.org/10.54859/kjogi89490
https://doi.org/10.5510/ogp20210400612
https://doi.org/10.54859/kjogi99712


20. Сейтхазиев, Е.Ш., Ибагаров, М.К. Комплексные 
геохимические исследования газоконденсата, газа и керна 
газоконденсатных месторождений Мойнкумского прогиба 
(Республика Казахстан) // Нефтегазовая геология. Теория и 
практика. — Санкт-Петербург, 2022. — № 4.DOI:   10.17353/2070-
5379/41_2022

21. Сейтхазиев, Е.Ш. Геохимические исследования нефти 
и керна нефтегазовых месторождений Южно-Мангышлакского 
бассейна // SOCAR Proceedings. — 2022. — № 4. 
DOI: 10.5510/OGP20220400786

22. Сейтхазиев, Е.Ш. Способ определения состава горючих 
смесей углеводородов на многомерном газовом хроматографе: 
патент на изобретение № 7172 от 03.06.2022 г. / РГП 
«Национальный институт интеллектуальной собственности» 
Министерства юстиции Республики Казахстан.

23. Сейтхазиев, Е.Ш., Сарсенбеков, Н.Д. Применение 
«фингерпринтинга нефти» для оценки эффективности скважин с 
одновременно-раздельной эксплуатацией и корреляции 
подсчетных объектов // Сборник научных трудов ТОО «КМГ 
инжиниринг 2021». — 2021.

24. Сейтхазиев, Е.Ш. Выделение генетических типов 
нефти месторождений Актас, Тасбулат и Туркменой и 
распределение добычи совместно-добывающей скважины по 
геохимии нефти // Сборник научных трудов ТОО «КМГ 
инжиниринг 2023» (Международный научно-практический 
семинар «Современные направления развития геохимии», 16 
ноября 2023 г., г. Атырау, Казахстан). — 2023.

25. Сейтхазиев, Е.Ш., Джарасова, Т.С., Досмухамбетов, 
А.К., Кусайнов, А., Фогтлендер, Г., Дружинин, И.В. 
Геохимический атлас нефти и газоконденсатов северной части 
прикаспийского бассейна и его применение для прогноза 
нефтегазоносности палеозойских отложений // Материалы 
международной научно-практической геологической 
конференции «Атырау Гео-2026». — КОНГ, 2026. — С. 385– 
404.

34

https://doi.org/10.17353/2070-5379/41_2022
https://doi.org/10.17353/2070-5379/41_2022
https://doi.org/10.5510/ogp20220400786


26. Сейтхазиев, Е.Ш., Сарсенбеков, Н.Д. Геохимический 
атлас нефти Южно-Тургайского бассейна и его применение для 
прогноза перспективных участков // Материалы конференции 
«Эволюция геологоразведки в РК: инновации и перспективы». 
— Шымкент, Казахстан, 21–23 мая 2026 года. — Т. 1. — С. 124– 
134.

27. Сейтхазиев, Е.Ш., Джарасова, Т.С., Алдебек, А.Е., 
Ыхласов, Н.К., Рахымберди, Р. Комплексная интерпретация 
геохимических, физико-химических исследований и PVT- 
параметров для верификации фазовой зональности залежей (на 
примере месторождения Восточный Урихтау) // Вестник 
нефтегазовой отрасли Казахстана. — 2026. — Том 8, № 2. — С. 
74–92 (материал международной научно-практической 
конференции «Geoscience & Exploration Central Asia: Геология, 
Ресурсы и Будущее Евразии»). DOI: 10.54859/kjogi108969.

28. Seitkhaziyev, Y. Use of GC-MS-MS for obtaining 
geochemical biomarker information from crude oils compared with 
conventional GC-MS methodology // Магистерская диссертация. 
— Великобритания, 2012.

29. Seitkhaziyev, Y.Sh., Sarsenbekov, N.D., 
Mukhametrakhimov, Sh.K. Special features of secondary migration 
of hydrocarbons of the southern part of the Caspian depression based 
on geochemical analysis of oils // 29th International Meeting on 
Organic Geochemistry (IMOG 2019). — Gothenburg, Sweden, 2019. 
DOI: 10.3997/2214-4609.201902730

30. Seitkhaziyev, Y., Eltay, G.G. Quantitative Allocation of 
commingled production of crude oils from wells in Uzen field using 
geochemical analysis // Нефть и газ. — 2019. — № 4 (112). — P. 
1562–2932.

31. Seitkhaziyev, Y.Sh., Uteyev, R.N., Sarsenbekov, N.D., 
Tassemenov, Y.R. Integrating biomarker analysis with carbon stable 
isotope signatures for genetic classification and tracing possible 
migration pathways of hydrocarbon of Pre-Caspian Basin // SPE 
Annual Caspian Technical Conference. — Nur-Sultan, 2020. — P. 
1–28.DOI: 10.2118/202514-ms

35

https://doi.org/10.3997/2214-4609.201902730
https://doi.org/10.2118/202514-ms


32. Seitkhaziyev, Y.Sh., Uteyev, R.N., Sarsenbekov, N.D. 
Application of Biomarkers and Oil Fingerprinting for Genetic 
Classification of Oil and Prediction of Petroleum Migration 
Pathways of Aryskum Downfold of South-Torgay Depression // SPE 
Annual Caspian Technical Conference. — 2021. DOI: 
10.2118/207037-ms

33. Seitkhaziyev, Y.Sh., Sarsenbekov, N.D., Uteyev, R.N. 
Geochemical atlas of oils and source rocks and oil-source rock 
correlations: a case study of oil and gas fields in the Mangyshlak 
basin (Kazakhstan) // Annual Caspian Technical Conference (SPE- 
2022). — Astana, 2022. https://doi.org/10.2118/212078-MS

34. Seitkhaziyev, Y.Sh. Integrated geochemical investigation 
of condensate, gas and core of gas condensate fields in the Moynkum 
sag // Известия НАН РК. Серия геологии и технических наук 
(материалы международной конференции «Актуальные вопросы 
прироста ресурсов и запасов углеводородного сырья», 17–20 мая 
2022 года, КазНТУ им. К.И. Сатпаева). — Алматы, 
2023.DOI: 10.32014/2023.2518-170X.312

35. Seitkhaziyev, Y.Sh., Sarsenbekov, N.D., Uteyev, R.N. 
Application of oil fingerprinting and biomarker analysis for reservoir 
compartmentalization studies and genetic typing of oils from North 
Ustuyrt oil and gas region // SPE Annual Caspian Technical 
Conference (SPE-217633-MS). — 2023.DOI: 10.2118/217633-MS

36. Madisheva, R.K., Portnov, V.S., Amangeldiyeva, G.B., 
Demeuova, A.B., Azhgaliev, D.K., Seitkhaziyev, Y.Sh. Geochemical 
prerequisites for the formation of oil and gas accumulation zones in 
the South Turgay basin, Kazakhstan // Acta Geochemica. — 2023. 
DOI: 10.1007/S11631-023-00660-4

37. Seitkhaziyev, Y.Sh., Jarassova, T. Application of oil 
fingerprinting and biomarker analysis to study fluid connectivity and 
reservoir isolation and genetic typing of oil obtained from the 
Eastern Caspian Basin // SPE Caspian Technical Conference and 
Exhibition. — Atyrau, Kazakhstan, November 2024. DOI: 
10.2118/223407-MS

38. Madisheva, R.K., Ozdoev, S.M., Demeuova, A.B., 
Amangeldiyeva, G.B., Seitkhaziyev, Y.Sh. Thermal maturity of

36

https://doi.org/10.2118/212078-MS
https://doi.org/10.32014/2023.2518-170x.312
https://doi.org/10.2118/217633-ms
https://doi.org/10.1007/s11631-023-00660-4


organic matter and type of kerogen of Mesozoic sediments, Aryskum 
depression // Комплексное Использование Минерального Сырья. 
— 2024. — № 3 (330). — Р. 61-67. DOI: 10.31643/2024/6445.29

39. Seitkhaziyev, Y.Sh., Daumsharov, A. Identification of oil 
families in horizons XIII-XV of Uzen and Karamandybas fields by 
oil fingerprinting analysis // ANAS Transactions. Earth Sciences. — 
2024.— №2, —P. 141-149. D01:10.33677/ggianas20240200132

40. Demeuova, A., Amangeldiyeva, G., Madisheva, R., 
Seitkhaziyev, Y., Azhgaliev, D., Latipova, A., Akhmetov, D., 
Imanbayeva, S. Hydrocarbon Generation Potential of Mesozoic 
Petroleum System in Nuraly Deposit (South Torgay Basin, 
Kazakhstan) // Iraqi Geological Journal. — 2025. — Vol. 58, no. 2A. 
— P. 153-164.DOI: 10.46717/igj.2025.58.2a.l0

41. Seitkhaziyev, Y.Sh., Jobe, Z., Pronin, N. Geochemical 
characterization and mineral composition of Devonian and 
Mississippian carbonates, Sacramento mountains, New Mexico // 
Материалы 75th Annual Meeting of the GSA Rocky Mountain 
Section. — 2025. DOI: 10.1130/abs/2025rm-409755

Personal contribution of the applicant:

Publications [8, 12, 13, 17, 21, 22, 24, 28] were performed 
independently (without co-authors);

In works [1-7, 9-11, 14-16, 18-20, 23, 25-27, 29-41]: 
participation in setting the objectives, conducting research, 
interpreting the obtained data, and generalizing the results.

37



The defense will be held on at October 20, 2026 11:00 at the 
meeting of the Dissertation council FD 2.03 of Supreme Attestation 
Commission under the President of the Republic of Azerbaijan 
operating at Azerbaijan State Oil and Industry University.

Adress: AZ 1010, Baku city, Azadliq Avenue, 34

Dissertation is accessible at the Azerbaijan State Oil and 
Industry University Library.

Electronic version of the abstract is available on the official 
website of the Azerbaijan State Oil and Industry University.

Abstract was sent to the required addresses on September 

“ ” 2026.



Signed to print: 16.09.2026
Paper format: A5
Volume: 36943

Number of hard copies: 20


