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STUDY OF SEDIMENT GENESIS BASED ON BOREHOLE LOGGING DATA AND EVALUATION
OF THE RELATIONSHIP BETWEEN SEDIMENT GENESIS AND RESERVOIR PROPERTIES

(MpedcmaeneHo YneHom pedakyiliHol konezii 0-pom 2eon. Hayk, npog. O.M. KaprneHkom)

Background. The Bulla-Deniz field is one of the most promising from the point of view of oil and gas content in the South
Caspian Trough. It is located in the northern part of the Baku Archipelago. Despite the fact that the Bulla-Deniz field, characterized
by deep wells, has been in operation since 1975, it has not yet been fully explored. Its geological structure has been studied on the
basis of complex geophysical exploration works, structural mapping, exploration drilling and production material. The wells have
penetrated the sediments of the Productive Series (PS) only up to the upper part of the Kirmaky Suite. Deposits of the Sub-Kirmaky
and Qala Suites have not been penetrated in the field area. Oil and gas content within the Bulla-Deniz field is confined to horizons
V, VIl and Vil of the PS. VIl horizon, according to Apsheron stratigraphic scheme, corresponds to the Upper Kirmaky Sandy
complex and is represented by two sandy-silty strata in the bottom and top parts. Horizon VIl corresponds to the Fasila Suite and
is composed predominantly of sandstones. The V horizon (in accordance with the Apsheron section corresponds to horizons VIlI-IX) is
represented by alternation of thick layers of sand, sandstone and clay.

Such major issues as assessment of sedimentation conditions and genesis of the rocks forming these horizons, as well as
establishing the relationship between the genetic origin of rocks and their reservoir properties, remain relevant at present.

One of the most urgent goals today is to conduct geophysical research related to oil and gas field prospecting and exploration
using more advanced methods and introducing new technologies. It allows to determine the internal structure of oil and gas bearing
structures and oil-bearing horizons with greater accuracy on the basis of field geophysics data.

Methods. Due to intensification of prospecting and exploration works aimed at identification of oil and gas bearing
formations and horizons of Productive Series, there is need to apply modern methodological and interpretative approaches —
tectonic, eustatic, stratigraphic and genetic analyses — as an alternative to expensive drilling. From this point of view, determination
of sedimentation conditions of horizons and reservoir complexes of the Productive Series is important for a targeted search for oil
and gas deposits not associated with anticlinal traps, identification of stratigraphic, lithologic, paleogeomorphologic, epigenetic
and other hard-to-recognize traps, as well as for assessment of oil and gas bearing prospects of the studied region and analysis of
the distribution of potentially interesting objects within sedimentary basins.

On the other hand, there is a definite relationship between the lithological and mineralogical composition of rocks and their
reservoir properties, which ultimately manifests itself in the petrophysical characteristics of reservoir rocks. For this reason, the
study of the relationship between the genesis of sediments of the productive strata and their reservoir properties makes it possible
to predict the patterns of distribution of sandy material over the area, as well as to draw conclusions about the nature of the
development of porous and permeable zones. This, in turn, has important scientific and practical significance for assessing the
nature of changes in the reservoir properties of sedimentary rocks.

It is from this point of view that the article proposes a rational approach to identifying the relationship between the genetic
origin of sediments and reservoir properties of rocks on the basis of quantitative interpretation of complex well data using the
"quantitative model of log facies". Horizons V, VIl and VIII of the Productive Series of the Bulla-Deniz field were considered as the
object of the research. The results of the research are presented and analyzed from the point of view of assessing the genesis of
sediments and their influence on the filtration-capacitance properties of rocks.

Results. Using a quantitative log facies model, lithofacies interpretation of well sections X1, X2, X3, X4 and X5 of the
conditional area of the Bulla-Deniz field was carried out. During the analysis alluvial stream facies, bars, coastal-beach and shelf
(coastal-marine) formations were identified. The relationship between the genetic origin of sedimentary rocks and their reservoir
properties was established. The results showed that the physical properties of the studied rocks are directly related to their genesis.
Histograms reflecting changes in average relative sandiness and porosity, as well as variation in the thickness of stream facies,
bars and beach deposits along the sections of the studied wells were also constructed.

Conclusions.Acomprehensive lithofacies and seismic facies analysis was carried out for the Bulla-Deniz field using data
from wells X1-X5 and seismic profiles. Facies of stream, bar, coastal-beach, and shelf origin were identified. A clear relationship
was established between the genetic origin of sediments and their reservoir properties, particularly in stream and bar facies, where
effective porosity and sand body thickness show strong correlation. In contrast, coastal-beach facies exhibit chaotic variation,
lacking such correlation. Additionally, seismic facies analysis within the Lower Pliocene interval revealed fluvial, marine, and mixed
sedimentation environments, indicating a complex depositional history in the study area.

Keywords: facies composition, stream, bar, coastal-beach environment, reservoir properties.

Background

The South Caspian Trough is a regional depression with
a complex geological and tectonic structure, active
geodynamic processes and is characterized by high
seismicity and widespread development of mud volcanoes.
According to gravimagnetic, seismic and electrical studies,
the thickness of the sedimentary cover within the trough
exceeds 25km and is divided into blocks by regional
tectonic faults.
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The South Caspian Trough (SCT) is extremely rich in
hydrocarbon resources. Over the last 25 years Azeri,
Gunashli, Chirag, Bahar, Bulla-Deniz, Shahdeniz, Umid,
Babek, Apsheron, Karabakh and other fields have been
discovered here. The conducted geological and geophysical
studies allow us to forecast the presence of significant oil
and gas reserves also in the promising structures of the
region. In the near future there are very encouraging
prospects for discovery of rich oil and gas deposits in deeper
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horizons of the South Caspian Trough (Khalilova, & Seyidov,
2023; Ahmedov, & Khalilova, 2024).

Since most of the identified oil and gas fields within the
South Caspian Trough are associated with terrigenous
deposits, successful discovery of new deposits depends
largely on determining the genesis of these terrigenous
formations. Establishing the conditions of sedimentation in
the terrigenous strata allows us, first of all, to predict the
distribution patterns of sand bodies, to reach conclusions
about their morphology, as well as to study the development
patterns of porous-permeable strata (Kerimova et al., 2024;
Kerimova, & Samadzadeh, 2023; Samadzadeh, 2023).

Determination of rock genesis and analysis of reservoir
properties by area are important for both assessment and
clarification of oil and gas content of the territory. In this
connection, the study of the relationship between the
genesis of the sediments of the productive strata and their
reservoir characteristics contributes to the identification of
patterns of distribution of sandy material, as well as the
formation of ideas about the nature of porous and permeable
intervals in the section (Seidov et al., 2024; Akhmedov, &
Aghayeva, 2022).

The Bulla-Deniz field, located in the northern part of the
Baku Archipelago, was chosen as the object of study
(Fig. 1). From the tectonic point of view, the structure is
elongated in the northwest-southeast direction, its length is
about 27 km and width is about 8 km. The main object of
field development are horizons V, VII, VIl of the Productive
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Series, as well as clay deposits of the Upper Kirmaky
Subhorizon (Pogorelova, & Abdulla-zada, 2024).

At the Bulla-Deniz field, oil and gas content is confined to
horizons V, VIl and VIl of the Productive Series. Horizon VIII,
according to Apsheron dissection, corresponds to the Upper
Kirmaky Sandy complex. Two sandy-siltstone beds are
distinguished in the bottom and top parts of the horizon.
Horizon VIl (corresponding to the Fasila Suite according to the
Apsheron section) is composed mainly of sandstones (about
70 %) and has an average thickness of 94 meters. In the
section it is divided into two objects — Vllupper and Vlliower, with
thicknesses of 47 m and 25 m, accordingly. These objects are
separated by an interbed clay interval with a thickness of
about 22 m. Horizon V (in accordance with the Apsheron
partitioning corresponds to horizons VIII-IX) is represented by
alternating thick layers of sand, sandstone and clay. Sands
and sandstones are characterized by fine and fine grain size
and contain carbonate material. The total thickness of the
horizon is 129 meters. Within the horizon there are two objects —
Vupper @and Viower, 21 m and 30 m thick respectively, between
which there is a 21-meter thick clay interbed. Within the field,
oil-and-gas bearing capacity has been identified in these
horizons of the Productive Series. However, in the
southwestern section of the structure these horizons have not
been penetrated in wells, and, accordingly, their oil and gas
content remains unknown. No commercial oil and gas
deposits were recorded above the V horizon in the geological
section of the field (Salmanov et al., 2023).

Fig. 1. Oil, gas and gas condensate fields of the Baku Archipelago overview diagram

It is well known that oil and gas reservoir forecasting is
largely based on facies analysis of rock formation
conditions. In this connection, the reconstruction of
conditions of deposit accumulation in the Productive Series
by the method of logging facies in the study area remains
relevant (Nasibova et al., 2024).

The purpose of this paper aims to study the genetic
origin of sediments of horizons V (according to Balakhany
Suite lithostratigraphy — horizons VIII-IX), VII horizon
(Fasila Suite) and VIII horizon (Upper Kirmaky Sandy
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complex) of the Productive Series of the Bulla-Deniz field,
selected as the object under study. The relationship
between the genetic origin of sediments and their reservoir
properties is also analyzed, with a comparative analysis of
these horizons. In addition, the objective is to construct
three-dimensional spatial models showing the variation of
the following parameters for horizons V, VIl and VIII over
the study area: stream facies, bar and coastal-beach
conditions, sandiness, effective porosity, estimated
resistivity and volumetric clay content.
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Methods

The Bulla-Deniz fold is complicated by longitudinal and
transverse tectonic faults and is dissected into a number of
distinct blocks. In the northeastern flank there are 6
transverse faults, which divide it into 6 tectonic blocks. Two
transverse faults are recorded in the southwestern flank,
resulting in its subdivision into 3 blocks. Taking into account
that the Bulla-Deniz field is a complex oil and gas bearing
zone with numerous tectonic faults, each of the identified
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blocks can be considered as a potential oil and gas trap. In
this regard, the article uses integrated logging data from five
wells located along one geological profile within the Bulla-
Deniz field (Fig. 2) (Kerimova, & Samadli, 2024).

Based on the results of quantitative interpretation of
complex data for each well, the method of "quantitative
logging facies model" was applied, which allowed us to study
the conditions of sedimentation and facies origin of deposits
of horizons and formation complexes within the study area.
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Fig. 2. Stratigraphic referencing of seismic horizons in the Bulla-Deniz field

Based on the results of quantitative interpretation of
complex well data, the values of effective porosity and
volumetric clay content of the formations were determined
and histograms of their changes by depth were constructed.
Histograms of effective porosity and volumetric clay content
variation by depth were used to analyze and interpret the
genetic origin of sediments (Fig. 3).

Results

As can be seen from the figure, in well X1 (conventionally
accepted) of the Bulla-Deniz field, the genetic origin of
sediments varies by depth (from top to bottom) as follows: In
the 5650-5700 m depth interval, a facies of bar origin is
identified; In the interval 5700-5713 m — a facies of coastal-
beach conditions; In the interval 5713-5829 m a successive
change of facies of stream, coastal-beach zone and bar is
traced; In the 5829-6100 m interval, there is an alternation
of stream, bar, coastal-beach zone, shelf and again coastal-
beach facies. This facies succession reflects the dynamics
of sedimentation and indicates a complex sedimentary
history within the study area.

In the conditional well X2 in the depth interval 5568—
5742 m, a sequential change of facies (from top to bottom) is
observed in the following order: bar — stream — stream —
coastal-beach zone — stream — bar — stream — bar. In the
interval 5742-6018 m, alternation of facies of bar, coastal-
beach, shelf, coastal-beach and again shelf origin is recorded.
In the deeper interval — 6018-6346 m — the sequence of facies
is traced: stream — coastal-beach zone — bar — coastal-beach
zone — shelf — coastal-beach zone. As for conditional well X3,
in the interval 5080-5164 m there is an alternation of facies of
coastal-beach and bar origin, in the interval 5164-5555 m —
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facies of coastal-beach zone prevail, in the interval 5555—
5626 m — facies of bar origin, and in the interval 5626-5900 m
the facies of coastal-beach genesis prevail again. This facies
variability reflects the complex morphodynamics of the
sedimentary environment within the Bulla-Deniz field and
indicates the alternation of different sedimentary settings within
one stratigraphic section.

According to the results of interpretation of conditional well
X4, the facies sequence in the section is as follows: In the
interval 4832-4909 m from top to bottom there is an
alternation of facies: coastal-beach zone — stream — coastal-
beach zone — stream — coastal-beach zone — stream. In the
interval 4909-5146 m, a change of facies is recorded: bar —
coastal-beach zone — bar — coastal-beach zone. In the interval
5146-5388 m the sequence: stream — coastal-beach zone —
stream — coastal-beach zone is recorded. In the interval
5388-5669 m the sequence: bar — coastal-beach zone — bar
— coastal-beach zone — stream — coastal-beach zone is
observed. In the interval 5669-5849 m the following facies
alternation is observed: bar — stream — coastal-beach zone —
stream. Such a detailed facies interpretation indicates a
complex sedimentary environment characterized by frequent
change of facies environments (bar bodies, streams, beach
and shelf zones), which directly affects the variability of
reservoir properties of rocks within the section.

According to the results of interpretation of the section of
conditional well X5, the facies composition of sediments at
depth (from top to bottom) changes as follows: In the interval
5016-5166 m, a successive facies change is observed: shelf
(coastal) environment — coastal-beach zone — bar formation.
In the 5106-5387 m interval, the following alternation is
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traced: stream — coastal-beach zone — stream — bar — stream.
In the interval 5387-5610 m, facies of shelf zone, coastal-
beach zone and bar formation are recorded. In the 5610—
5944 m interval, a facies sequence is observed: stream —
coastal-beach zone — stream — coastal-beach zone. Such

facies change indicates alternation of conditions with different
hydrodynamic activity and energy of sedimentation, which has
a significant impact on the lithology of rocks, their porosity-
permeability properties and, accordingly, on the prospects of
oil and gas bearing within this area.
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As part of this research, the following parameters were
calculated for each well section in intervals where stream,
bar, and coastal-beach facies were identified: mean value of
effective porosity of the formations (Kpormean), average
thickness of sandy (Hqy.qve.) and clayey (Hsgna.ave.) beds,
relative thickness of sandy bodies (Hreisand). For each of
these parameters, graphs of variation by well were plotted.
For this purpose, within each well section, in the intervals of
distribution of stream, bar, coastal-beach and shelf facies,
the reservoir thickness within the total reservoir thickness
(H1) was calculated using the following formula (1):

H = (Hclay.ave. + Hsand.ave)/2 (1)
here H; — thickness of the reservoir part by horizon;
Hciay.ave— average thickness of clay layers; Hygng.ave—
average thickness of sandy strata.
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v
Fig. 3. Lithofacies analysis of rocks from wells located on the research profile of the Bulla-Deniz field
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Using formula (2), the relative reservoir capacity by
horizon was estimated for stream facies, bars, and coastal-
beach conditions:

Hyer = Hy/H; (2)
here Hrel. — relative reservoir thickness, H, — thickness of the
reservoir part within the formation, H; — total thickness of the
reservoir within the selected interval (Kerimova, Aliyev 2022;
Kerimova, Khalilova, 2020).

Using formula (3) for each well section, they were
calculated separately: mean value of effective porosity of
formations (Kpormean), relative thickness of sand bodies by
horizon (Hrelsand) in intervals where stream, bar, and coastal-
beach facies were identified. The results of these
calculations are summarized in Tab. 1.

Hrersana = 1 — Hyep, (3)
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Table 1

Estimation of parameters Hrel.sand, Hstream and Kpor.mean on facies origin of sediments of horizons V, VIl and VIl
of the Productive Series of the Bulla-Deniz field

Well Stream origin facies Bar origin facies Coastal-beach origin facies
Ne Hrel.sand, m | Kpor.mean Hbar Hrel.sand, m |Kpor.mean| Hbar Hrel.sand,m | Kpor.mean Hbar
X1 0,632 0,248 97,16 0.489 0.169 28.6 0.633 0,175 70,5
X2 0.545 0.202 55.84 0.554 0.205 22.23 0.563 0.215 93
X3 0.582 0.183 12.66 0.615 0.197 29 0.544 0.186 233
X4 0.612 0.182 75.58 0.496 0.185 89.23 0.586 0.189 33.55
X5 0.534 0.215 180.7 0.537 0.203 120.4 0.622 0.180 109.6

Note: On the basis of the data in Tab. 1, the corresponding graphs reflecting the peculiarities of the parameters variation by wells located
on the studied geological profile were constructed (Fig. 4, Fig. 5, Fig. 6).

Based on the comparative analysis of the curves of
change of parameters Hrelsand, Hstream and Kpor.mean along the
studied profile, the following was established: From well X1
towards well X2, there is a general decrease in all three
parameters: thickness of the facies of stream origin
decreases from 97.16 m to 55.84 m, the relative thickness
of sand bodies decreases from 0.532 to 0.545, mean
effective porosity decreases from 24.8 % to 20.2 %. In the
direction from well X2 to X3: stream facies thickness
decreases to 12.6 m, the mean effective porosity decreases
to Kpor.mean=18.3 %, in contrast, the relative thickness of sand
bodies increases t0 Hrelsand=0.582 m. In the interval from
well X3 to X4: the thickness of the facies of stream genesis
increases again and reaches Hstream=75.58 m, the mean
effective porosity continues to decrease to Kpor.mean=18.2 %,
relative thickness of sand bodies increases to
Hrelsand=0.612 m. These changes indicate the variability of
sedimentation conditions and reservoir properties along the
profile, which indicates the complex facies and lithologic
heterogeneity of the studied area of the Bulla-Deniz field.

The section of conditional well X5 shows a significant
increase in the thickness of the stream facies, which reaches
180.9 m. At the same time: mean effective porosity is
Kpormean=21.5 %, relative thickness of sand bodies
decreases and makes Hrel.sand=0.534 m.

When considering all three curves separately, we can
conclude that for facies of stream origin, the curves Hrel.sand
and Kpormean generally follow each other along the profile.
This indicates that there is a certain regularity in the variation
of these parameters along the profile. Thus, it can be stated
that the change in the relative thickness of the sand reservoir
(Hrersand) along the profile is, to a large extent, equivalent to
the change in the thickness of the stream facies. In other
words, the thicker the stream facies, the higher the
proportion of sandy material and, consequently, the higher
the effective porosity is (Fig. 4). This relationship confirms
the importance of facies analysis in predicting reservoir
properties and indicates a direct relationship between the
genetic type of sediments and their reservoir potential.
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Fig. 4. Comparative plot of variation of Kyor.mean, Hrel.sand @aNd Hsiream parameters along the profile for the stream origin facies
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Fig. 5. Histogram of the distribution of parameters Hieisand, Kpor.mean @nd Hsiream across wells for the stream origin facies

The growth of Kpormean (Mean effective porosity) may
indicate the compaction of rocks under the action of gravity,
as well as the heterogeneity of reservoirs. Analyzing all three
curves separately, we can conclude that for the stream
facies, the plots of Hreisand (relative sand reservoir thickness)
and Kpor.mean plotted along the profile are mutually correlated
and follow a similar trend. This indicates that there is a
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consistent pattern between the sandiness of rocks and their
filtration-capacity properties within the stream sediments.
Histograms of the distribution of parameters Hhrei.sand,
Hstream and Kpor.mean across wells were constructed (Fig. 5).
Similar studies were also used to determine the intervals of
distribution of bar and coastal-beach facies in deposits of V, VII
and VIII horizons of the Productive Series for each well section
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along the selected profile. The following parameters were
calculated for each interval where these facies were identified:
mean value of effective porosity (Kpormean), facies thickness
(respectively Hvar — for bars and Hcoasts. — for coastal-beach
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deposits), relative thickness of sand bodies (Hre.sand). On the
basis of these data, plots of parameter variation along the profile
(Figs. 6 and 7), histograms of parameters distribution along
wells (Figs. 8 and 9) were plotted.
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Based on the comparative analysis of the graphs of
variation of parameters Hrel.sand, Hbar and Kpor.mean along the
profile in the intervals where bar facies are identified, the
following was established (Fig. 6): In the direction from well
X1 to X2, there is an increase in the values of mean effective
porosity (Kpormean) and relative thickness of sand bodies
(Hrelsand), while the thickness of the bar facies itself (Hbar)
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decreases. This indicates that the relative reservoir capacity
varies with the combination of effective porosity and facies
thickness. From X2 to X3, the bar facies thickness increases
slightly, but the effective porosity decreases to
Kpormean=19.7 %, while Hreisand continues to increase,
reaching 0.615 m. Further along the profile from X3 to X4,
the thickness of the bar facies continues to increase and
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reaches Hbar=89.23 m. However, a decrease in both
effective porosity (Kpormean=18.5 %) and relative thickness of
sand bodies (Hrel.sand=0.495 m) is observed in this interval.

In the section of conditional well X5 the mean value of
effective porosity and relative thickness of sand bodies in
comparison with well X4 increased and amounted,
respectively: Kpormean=20.3 %, Hrel.sand=0.537 m. The growth
of Kpormean Value is explained, first of all, by compaction of
rocks under the action of gravity and heterogeneity of
reservoirs. Analyzing all three graphs separately, we can
conclude that for the bar facies of the profile, the curves
describing Hrel.sand and Kpormean generally follow the same
trend. This indicates that there is a definite regularity
between the parameters reflecting the filtration-capacitance
properties of the rocks. In well X5, the thickness of the bar
facies also reached the maximum value — Hbar=120.4 m.
Analysis of Figure 7 shows: the highest value of mean
effective porosity (Kpor.mean=20.5 %) was recorded in well X2,
the minimum value (Kpor.mean=16.9 %) is in well X1. In terms
of bar facies thickness: the maximum is in well X5
(Hbar=120.4 m), the minimum is in well X1 (Hbar=28.6 m).
Relative thickness of sand bodies (Hrelsand): the maximum
value is observed in X3 (Hrelsand=0.615 m), the minimum is
at X1 (Hrel.sand=0.489 m)

Based on the comparative analysis of the graphs of
variation of the parameters Hrelsand, Hcoastb. and Kpor.mean
along the profile in the intervals where facies of coastal-
beach origin were identified, the following was established
(Fig. 8). In the direction from well X1 to X2, there is a
decrease in the value of relative thickness of sand bodies
(Hrersand), While the mean effective porosity (Kpormean) and
facies thickness (Hcoastb.) increase. This indicates that the
change in relative reservoir capacity in this interval is a
function of the combination of porosity and total facies
thickness. In the interval from X2 to X3, the thickness of the
coastal-beach facies slightly increases, but the effective
porosity decreases t0 Kpormean=18.6 % and Hrelsand also
decreases to 0.544 m. In the interval from X3 to X4, the
thickness of the coastal-beach facies decreases to
Heoastv.=53.55 m, while the effective porosity slightly
increases to Kpormean=18.9 %, and the relative thickness of
sand bodies also increases, reaching Hrel.sand=0.586 m.

In the section of the conditional well X5, compared to X4,
there is observed: decrease in average effective porosity to
Kpormean=18 %, increase in the relative thickness of sand
bodies to Hrelsand=0.622 m. At first sight, this may seem
paradoxical, but the decrease in porosity may be due to
compaction of rocks under gravity, and the increase in
sandiness may be due to greater thickness of sand beds or
their better sorting and stability along the section. Thus, an
increase in Kpor.mean Values in other sections may indicate the
expansion of pore space and relative homogeneity of
reservoirs, while in this case we observe the opposite trend.
It follows that there is a definite but indirect dependence
between Kpormean and Hrelsand parameters — the character of
their change can be both coordinated and multidirectional,
depending on sedimentation conditions, lithology and
textural properties of rocks. In addition, the relative thickness
of the sandy reservoir (Hrelsand) varies naturally with the total
thickness of the layer, which indicates the importance of
taking stratigraphic thickness into account when interpreting
reservoir properties.

Analysis of Fig. 9 shows the following key patterns for
intervals with coastal-beach facies: the mean effective
porosity (Kpor.mean) reaches its highest value in well X2 at
21.5 %, and the lowest value in well X1 — 17.5%. The
thickness of the coastal-beach facies reaches its maximum
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in well X3 — Hcoastb.=233 M, and the minimum in well X4 —
Hcoastb.=38,55 M. The relative thickness of sand bodies
(Hrersand) shows the highest value in well X1 — 0.633 m, and
the lowest value in well X3 — 0.544 m.

Based on the well and seismic data, isopach maps (equal
thickness of deposits) and seismofacial maps were also
compiled for the interval between the Lower Kirmaky Suite and
horizon VII of the Productive Series (Figs. 10 and 11).
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Fig. 10. Map of equal thicknesses (isopach)

for the interval between the Lower Kirmaky Suite
and horizon VII of the Productive Series

As can be seen from Figure 10, on the isopach map for
horizon VII of the Productive Series, the thickness of the studied
interval varies within 500—900 m. The most pronounced pattern
is a decrease in sediment thickness from the south-
western (SW) part of the area toward the north-east (NE). At the
same time, localized increases in thickness are observed in the
area of wells No. 29, No. 33 and No. 52, which may be related
to tectonic or sedimentary features such as localized troughs or
zones of enhanced sedimentation.

As can be seen from Fig. 11, three seismic facies were
identified on the seismic facies map for the study interval: SF1,
SF2, and SF4. SF1 corresponds to shelf conditions of
sedimentation, where stable, relatively uniform seismic
reflections are observed. SF2 is characterized by low amplitude,
which is probably related to changes in the lithological
composition of rocks or variability in sedimentation conditions
(e.g., transitional environments between the shelf and coastal
zone). SF4 represents a facies formed under conditions of high-
energy sedimentation, which is reflected in sharper, more
contrasting seismic responses. All identified seismic facies were
traced over the area on the basis of the seismic facies map, which
allows us to conclude about facies zonality and dynamics of
sedimentation processes within the studied interval.

The transition from one facies to another may be associated
with changes in depositional conditions and a variety of
lithologic compositions of rocks. As a result of such facies and
lithologic transitions within the studied interval, an increase in
sandiness toward the north-eastern (NE) part of the study area
is observed. This may indicate the displacement of zones of
more intense sedimentation or the stream of detrital material
from active feeding sources in this direction.
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Fig. 11. Seismic facies map for the interval between the Lower Kirmaky Suite and horizon VII of the Productive Series

Discussion and conclusions

A lithofacies analysis of sedimentary rocks from sections
of conventionally accepted wells X1, X2, X3, X4 and X5 in
the Bulla-Deniz field was performed using a quantitative
logging facies model. As a result of the analysis, facies of
stream, bar, coastal-beach and shelf origin were identified.

The relationship between the genetic origin of sediments
of horizons V, VIl and VIII of the Productive Series of the
Bulla-Deniz field and their reservoir properties has been
studied. According to the results of the research it was found
that physical properties of rocks directly depend on the
conditions of their formation and genetic type.

a) According to the graph of variation in the values of
the parameters Hrel.sand, Hstream and Kpor.mean for the facies of
stream origin along the studied profile, it can be seen that
the curves Hrelsand and Kpor.mean generally repeat each other.
This, in turn, indicates that there is a definite relationship
between the relative thickness of sand beds and effective
porosity. It was found that the value of the relative thickness
of sand beds varies in proportion to the total thickness of the
sedimentary complex belonging to the same facies and the
effective porosity of the corresponding bed. Thus, the higher
the porosity and thickness of the facies, the greater the
specific thickness of sand reservoirs, which emphasizes the
importance of a comprehensive assessment of lithofacies
parameters in predicting reservoir properties.

b) For the facies of bar origin along the studied profile
there is a general trend of increasing values of Kpor.mean
(mean effective porosity) in all wells. However, the analysis
shows that the Hrei.sand (relative sand reservoir capacity) and
Hoar (bar facies capacity) curves generally follow each other.

c) In facies of coastal-beach origin, there is no clear
pattern between the parameters Hrelsand, Hcoastb. and
Kpormean. Changes in these parameters are chaotic and
independent of each other, indicating that there is no stable
relationship between facies thickness, sandiness and
effective porosity under these conditions.

For horizons V, VII and VIl of the Productive Series of
the Bulla-Deniz field, histograms were constructed to show
the variation in the following parameters by wells: facies of
stream, bar and coastal-beach origin, relative sandiness
(Hrersand), mean effective porosity (Kpor.mean)-
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Based on the dynamic and kinematic characteristics of the
seismic wave field observed on time sections, three seismic
facies (SF1, SF2, and SF4) were identified within the deposits
of the Lower Pliocene — in the interval from the Lower Kirmaky
Suite (LKS) to horizon VII. As a result of the seismic facies
analysis, sedimentation conditions were studied, which
allowed us to conclude about the diversity of genesis of
deposits of the Lower Pliocene complex within the study area.
The sediments were found to be of fluvial, marine and mixed
origin, indicating a change of sedimentation environments
during the geologic history of the section formation.

Author's contribution: Kifayet Kerimova writing,
investigation, methodology, formal analysis, conceptualization, data
curation, supervision; Lala Khalilova - investigation, writing,
visualization, data curation, formal analysis, supervision.
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BMUBYEHHA NrEHE3NUCY OCAOOBUX MOPIA
3A JAHAMU KAPOTAXY CBEPANNOBUH TA OLIIHKA B3AEMO3B'A3KY
MDK FTEHE3UCOM OCALIB | KOJIEKTOPCbKUMN BNACTUBOCTAMU

B c Ty n. Podosuwe Bynna-fleHis € o0HuM i3 HalinepcnekmueHiwux u,08o0 HagpmozaaszoHocHocmi y lliedeHHokacnilicbkoMy npoauHi. BoHo po3-
mawoseaHe 8 nieHi4Hili YacmuHi bakuHcbko20 apxinenazy. Hezsaxaro4u Ha me, ujo podosuuie Bynna-fleHis, sike po3kpume 2nubokumu ceepdsnosu-
Hamu, ekcrnnyamyemscsi 3 1975 poKy, eoHo we He 6yno noeHicmio eueyeHe. Mozo zeonoziyHa 6ydosa docnidwyeanacsi Ha OCHO8I KOMIEKCY
2eogpizuyHUXx Memodie, CMPyKMypHO20 KapmyeaHHsl, NowykKoeoao 6ypiHHs ma Mmamepianie i3 audobymky. CeepdnosuHu npoliwnu nuwe Ao eepx-
HbOI yacmuHu KipmaKkuHckKoi ceimu e mexax IMpodykmueHoi mosuyi (IT). Bidknadu IMidkipMakuHcbKoi ma anuHckKoi ceum He 6ynu po3Kpumi e
Mmexax podosuuja. HagpmozazoHocHicmb podosuwa Bynna-eriz npuypoyeHa do 2opuzoHmie V, VIl ma VIl I1T. Mopusoum VI, 32i0Ho 3 AnwepoH-
CbKO cmpamuzpagidiHoro cxeMoro, gidnosidae BepxHbOKipMaKUHCBLKOMY niwyaHoMy KoMriekcy U npedcmaeneHuli deoma wapamu niuaHo-anee-
pumoesux eioknadie y HUXHil i eepxHili yacmuHax. Fopu3oHnm VIl sionosidae ceumi Pacina i nepesaxHo cknadaecmbcsi 3 nickosukie. FopusoHm V
(eidnoeioHo do AnwepoHcbKko20 po3pi3y — 2opuszonmu VIlI-IX) npedcmaeneHull YepayeaHHsIM MOMYXXHUX wapie nicKy, nickoeauka ma 2/uHu.

Taki eaxuiuei numarHsi, sik ouyiHka yMo8 ocaOKOHaKOMU4YeHHs1 ma 2eHe3ucy rnopio, wo ¢hopmMyoms Ui 20pU30HMU, @ MAKOX 8CMAaHOBIIEHHS 38 'I3KY MiX
2eHeMuYHUM roX00XKeHHSIM opid i iX KOJIEKMOPCLKUMU 8/1acCMu8oCcmsIMU, 3a/1UIaOMbCS aKMyalbHUMU.

OO0HuM i3 Halibinbw akmyanbHuUXx 3ae80aHb € NPosedeHHs1 2e0Pi3udHuUX AocnidxeHb, M08 'A3aHUX 3 MOWYKOM i po3eidkoto Haghmosux i 2azosux
podoeuw i3 euKopucmaHHsIM 6inbw cyvyacHux memodie i enpoeadxeHHsIM HO8UX mexHosogil. Lle dae 3mo2y 3 6inbWoOr MOYHicMI0 eusHadumu
eHympiwHio 6ydoey Haghmoz2a3oHOCHUX CMPYKMYyp i HaghMOHOCHUX 20PU30HMIi8 Ha OCHOBI MoIbo8uUX 2e0ghi3UYHUX BaHuXx.

Me T o A n.Y 383Ky 3 akmusizayicto nowykosux i po3eidyeanbHux pobim, cripsiMogaHux Ha 8usi8JIEHHS1 HaghmMo2a30HOCHUX YME8OPEHb i 20pu-
30Hmie [MpodykmueHoi moeuwji, suHUKna nompeba y 3acmocyeaHHi cy4yacHux Mmemodosio2idyHux i iHmepnpemayiliHux nidxodie — mekmoHi4Ho20,
eecmamuyHo20, cmpamuzpaghiyHo20 ma 2eHemu4HO20 aHasi3ie — sk albmepHamueu Aopo2oMy 6ypiHHI0. 3 Yb020 NM02/10510y 8AXKIIUSUM € 8U3Ha-
YeHHs1 yMoe 0cadKOHaKOMuYyeHHsI 20pU3oHmie i konekmopcbkux kommnekcie T onsA yinecnpssimoeaHo20 nowyky noknadie, He NMoe'sI3aHUX 3 aHMUK-
NiHanbHUMU nacmkamu, ideHmudpikauii cmpamuepaghidyHux, nimosnoziyHux, namneo2eoMopgosio2iYHUX, ericeHemuYyHUX ma JHWuUXx CKIaodHo
po3ni3HaeaHuUx Macmok, a makox Os1s1 oyiHKU Haghmo2a30HOCHO20 MomeHuyiany pe2ioHy ma aHanizy nowupeHHs1 nepcrnekmueHux o6'ekmie y Mexax
ocadoeux 6aceliHis.

3 iHwoz20 60Ky, icHye neeHuli 38'A30K MiX N1imoso2o-MiHepano2iyHuUM ckn1adom nopiad i ix KoseKmMopcbKUMU 8rracmueocmsimMu, Wo e KiHyeeomy
nidcymKy nposienisiembcsi y nempoghi3uyHUX xapakmepucmuKax KosieKmopcbKux nopid. Came momy docnideHHs1 83a€M0O38'A3Ky MiX 2eHe3ucom
eidknadie npodykmueHoi moewi ma ix KorlekmopcbKUMU eslacmueocmsiMu 8a€e 3Mo2y NMPO2HO3yeamu 3aKOHOMIPHOCMI MOWUPEeHHs1 NiyaHo20 Ma-
mepiany Ha mepumopii, a makox po6umu 8UCHOBKU NP0 XapaKmep po38UMKy Mopucmux i IPOHUKHUX 30H. L|e, y ceoto yepay, Mae saxsuee HayKoee
ma npakmu4He 3Ha4eHHs 07151 OYiHKU MiHIIU8OCMi KOJIeKMopCchbKUX eracmueocmeli ocadogux nopio.

3 ybo20 noansdy y cmammi 3anpornoHo8aHo pauyioHanbHull nioxi0 0o eusiesIeHHS 383Ky MiX 2eHemuYHUM MoxodXeHHsIM sidknadie i Kosek-
mopcbKUMU enlacmueocmsiMu rnopid Ha OCHO8I KinbKicHOI iHmepnpemayii KoMniaekcHUX 0aHuUx Kapomaxy ceepOsio8uH 3a 0OMOMO20t0 "KirlbKiCHOT
moderi noz-ghayil”. sk 06'ekm docnidxeHHs1 po3anssHymo 2opusonmu V, VIl ma VIl [podykmueHoi moeuwji podoeuwa bynna-feHi3. Peaynbmamu
docnidxeHHs1 HagedeHoO Ui NpoaHasizoeaHo w000 ouiHKuU 2eHe3ucy eidknadie ma ix ennuey Ha inbmpayiliHo-eMHiCHi enacmusocmi rnopio.

Pe3ynbTaTtu. 3adonomozor KinbkicHoi noz2-ghayianbHoi modeni npoeedeHo nimosnozo-ghayianbHy iHmepnpemauito po3pisie ceepdnoeuH
X1, X2, X3, X4 ma X5 ymoeHoi dinsiHku podoesuwa bynna-feHi3. Y npoueci aHanizy sudineHo ¢hauyii antogianbHUX NOMOKie, MinuH, npubepexHo-
nnspkHi ma wenbgoei (MopchbKi) ymeopeHHs. BcmaHoeneHo 83aeM036 130K MiXK 2eHemu4YHUM MOX00XXeHHSIM ocadoeux nopid i ix korekmopcbKUMuU
enacmueocmsimu. Peaynomamu noka3anu, wo ¢hi3uyHi enacmueocmi docnidxyeaHux nopid 6esznocepedHbLO nos'sizaHi 3 ixHiM 2eHe3zucom. Kpim
moeo, no6ydoeaHo 2icmozpamu, wo eidobpaxaroms 3MiHU cepedHboi 8iGHOCHOI niwjaHocmi Ui mopucmocmi, a makoxXx eapiayii moewuHu gayiii
nomockie, MinuH i nnspkHUXx eidknadie no po3pisax AdocidxyesaHux ceepOsIO8UH.

B ucHoBEKuU. [I[poeedeHo komnnekcHull nimonozo-ghayianbHul i celicMo-ghayianbHuli aHaniz dns podosuwa bynna-[leHis Ha ocHoei daHux
ceepdnoeuH X1-X5 ma celicmidyHux npogpinie. BudineHo ¢payii nomokie, MinuH npubepexHo-nnsHkHo20 i wenbgo8020 NoxodxeHHsi. BcmaHoeneHo
4imkulii 38 'A30K Mi)Xk 2eHeMUYHUM MOX00XeHHSIM ocadie i Ix KorlekmopcbKUMU 8rlacmueocmsiMu, ocobiueo y ¢payisix nomokie i MinuH, de egpekmueHa
nopucmicmse i moswuHa niwiaHuUx min marome MicHUl KopensayitiHull 38'a30K. Hamomicmb npu6epexHo-nnsukHi hauii deMoHCcmpyromb Xxaomu4Hy
eapiamueHicmb 6e3 makoi kopensiyii. Kpim mozo, celicmo-ghayianbHuli aHani3 y Mexax HUXHbOIioyeHo8020 iHmepeasny susieus ¢hsro8ianbHi, MOp-
ChbKi Ui 3miwaHi cepedoeuuja ocaOKOHaKOMNUYeHHs, Wo ceid4yums nNpo cknadHy icmopiro ocadkoHaKonu4yeHHs1 8 AocidKyesaHOMY pPalioHi.

KnoyoBi cnoBa: ¢gayianbHuli cknad, nomik, minuHa, npubepexxHo-nnspKHe cepedosuuye, KOJIEKMOPChKi enacmueocmi.

ABTOpPU 3asiBNSAIOTb NPO BiACYTHICTb KOHNIKTY iHTepeciB. CnoHcopu He Bpanu yvacTi B po3pobreHHi gocnimpkeHHs; y 36opi, aHanisi um
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