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Background. Thesectionofthe Lower Kura Depression fields mainly consists of the sediments of the Productive series
(PS). The thickness of PS sediments is about 4000 m, and consist of molasse formations.

Based upon the analysis of well and seismic data obtained in the study area, the lithological-facies, reservoir properties and oil
and gas potential ofthe sediments of the Productive series (PS), Absheron and Aghjagil stages were estimated.

Methods. Using well data and computer programs the lithological composition and distribution of the Baku stage,
Quaternary, modern, and Gadim Khazar sediments by area were studied. The thicknesses and lithology of the productive layers,
horizons were studied both in the fields and along the study zone, andthe regularity of the changein the reservoir properties updip

and lateral directions was determined.

R esults. Theresults of the analyses showthat the change in the composition, thickness and lithology of the reservoirs of
the sediments developedin the zone from northwestto southeastalong the Kurovdagh-Neftchala anticline upliftzone located in the
southwestern part of the Lower Kura depression does not obey a certain regularity, but a decrease in the values of their physical

parameters is noted against the general background.

Conclusions. Thestudyconfirmsthatthe hydrocarbon potential of the Pliocene-Quaternary succession in the Lower Kura
Depression is largely governed by lithofacies distribution and depositional heterogeneity within the Kurovdagh—Neftchala anticline
zone. Sand-dominated facies formed in channelized and deltaic environments constitute the principal reservoir units, whereas
laterally extensive fine-grained intervals perform an effective sealing function.

The spatial relationship between lithofacies architecture and anticline geometry indicates that hydrocarbon accumulation is
controlled by the combined effects of sedimentary processes and structural deformation. This relationship allows the delineation
of the most prospective intervals within the studied succession and supports the application of lithofacies-based models in further

exploration of the Lower Kura Basin.

Keywords: seismic data, trap, Lower Kura Depression, lithofacies composition, suites, horizon, analysis of thicknesses,

porosity, permeability, sediment succession.

Background

The Lower Kura oil and gas-bearing region formulate the
southeastern part of the Kura intermontane depression
located at the junction of the Greater and Lesser Caucasus,
Talysh mountain systems. The region is bordered by the
Shamakhi-Gobustan oil and gas-bearing regions in the
northeast, the Kurdamir-Saatli, Saatli-Lankaran, Ajinohur ail
and gas regions in the southwest, and the South Caspian
depression in the southeast (Ganbarova, 2022; Ganbarova,
& Kerimov, 2022; Ganbarova, & Zeynalova, 2022; Karimov,
Ganbarova, & Ismayilova, 2023; Nasibova et al., 20233;
Nasibova et al., 2023b; Pogorelova et al., 2024; Rzayeva,
Ganbarova, & Aslanov, 2022; Rzayeva, Guseynov, &
Tagiyev, 2023; Salmanov etal., 2023).

Orographically, the region forms the plain parts (Karimov,
2025; Karimov et al., 2025) of the southeastern Shirvan and
Mughan plains complicated by small hills (Rzayeva,
Abdullayeva, & Tagiyev, 2024). These hills are the
geomorphological expression of local anticlinal uplifts
discovered in the region on the surface of the earth. The
absolute heights expressed throughout the region vary
between 20-270 m.

The geological section of this region is represented by the
Upper Miocene-Oligocene, Pliocene and Quaternary
sediments (Ismayilova, Nasibova, G., & Nasibova, S., 2025;
Nasibova, & Zeynalova, 2025; Pogorelova, & Abdulla-zada,
2024). At the same time, rock samples up to the Upper
Cretaceous sediments are also found in the eruption
products of mud volcanoes developed in the region
(Bayraktutan, & Ganbarova, 2024; Nasibova etal., 2024).
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The section of the Lower Kura Depression fields is mainly
consists of the sediments of the Productive series (PS). The
thickness of PS sediments is about 4000 m, and consist of
molasse formations (Fig. 1).

The Lower stage of the PS is represented by the Gala,
(GaS), Pre-Kirmaki (PK), Kirmaki (KS), Post-Kirmaki sandy
(PKS) and Post-Kirmaki clayey (PKC) suites. PK, KS and
PKS suites are mostly sandy.

Tectonically, the Lower Kura Depression is a deep-buried
depression extending toward the Caucasus with crystalline
base of 20-22 km depth (Nasibova et al., 2023a).

The depression limited with Alat-Langabiz mountain
range in the northeast and the Mughan monocline in the
southwest. The depression is divided into the Kalamaddin-
Bandovan and Kurovdagh-Neftchala anticline zones
(Ganbarova, Zeynalova, & Zahidova, 2024), the Navai,
Kurgala, West-Shirvan synclinal zones, and the Mughan-
Salyan depression.

26 local uplifts have been discovered whithin the
depression. 4 of them are exploited as oil (Kalamaddin,
Mishovdag, Khilli, Neftchala), 5 are exploited as oil-gas and
gas-oil (Pirsaat, Kurovdag, Garabaghli, South Kursangi,
Kursangi)fields. The Galmazfield is a gas-condensate field
andis exploited (Rzayeva, Ganbarova, & Rajabli, 2022).

Due to seismic exploration work carried outin the region,
a number of promising structures have been discovered,
which are also prepared for deep exploration drilling. These
are Sarkhanbeyli, Western Garasu, Govlar, Nasimikend,
Azadkend, Mughanli, Arabgubeyli structures. In addition,
research work is being carried out in the Kurtalish structure,
Rahimli and Navai areas (Fig. 2).
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Fig. 1. Generalized stratigraphic section
of the Lower Kura Depression:
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Fig. 2. Lower Kura depression
Overviewmap oflocal uplifts: 1. Kalamaddin; 1a. Pirsaat;

2. Greater Harami; 3. Lesser Harami; 4. Mishovdagh; 5. Galmaz;
6. Khidirli; 7. Aghzibir-Bandovan; 8. Kursangi; 9. Southem Kursangi;
10. Kurovdagh; 11. Garabaghli; 12. Babazanan-Durovdagh;
13. Khilli; 14. Neftchala; 15. Gizilaghaj; 16. Northem Padar;

17. Southern Padar; 18. Kurtalish; 19. Westem Garasu; 20. Govlar;
21. Arabgubeyli; 22. Azadkend; 23. Nasimikend;

24. Azadkend-1;25. Muganli; 26. Sarkhanbeyli
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The research area, the Kurovdagh-Neftchala anticline
zone, consists of the Kurovdagh, Garabaghli, Babazanan,
Durovdagh, Khilli and Neftchala structures located in the
northwest-southeastward. Of these structures, oil and gas
accumulations have been discovered in the Kurovdagh,
Garabaghli, Khilli and Neftchala structures and have been
exploited foralong time. However, the oil and gas content of
the lower suites of the PS has not been sufficiently studied.
Thus, it is necessary to study the productivity of these suites
and the distribution of the physical parameters of their
reservoirs along the updip and lateral direction (Bayraktutan,
& Ganbarova, 2024; Ganbarova, Zeynalova, & Zahidova,
2024;Nasibovaet al., 2024).

The Kurovdagh field is located southwest of the
Mishovdagh fieldand northwest of the Garabaghli field, close
to the city of Shirvan. Most of the field area corresponds o
the Salyan plain with a hypsometriclevel of 22—24 m.

The geological structure of the field is represented by the
PS, Aghjagil, Absheron, Gadim Khazar and Quaternary
sediments (Q2+4) (Gadim Khazarand Quaternary).

In a number of wells (well 426, 401), it is assumed that
Pontic sediments are exposed.

The PS succession sediments consist alternation of
sandy and clayey layers of various thicknesses. In the upper
stage of the PS, 20 sandy horizons and clayey interlayers
separating them were discovered. Natural oil and gas
seepages were observed in the Kurovdagh field in mud
volcanoes and griffons.

The Garabaghli oil-gas field is located 16 km south of the
city of Shirvan, on the leftbank of the Kura River.

The geological section of the field consists of the Pontic,
PS, Aghjagil and Quaternary sediments. The sediments of
the Pontic stage (according to data of well 80) consist mainly
of clays.

The Khilli field is located 10 km north-northwest of the
Neftchala field, 30 km southeast of the city of Salyan, on the
right bank of the Kura River.

The Bandovan fieldisincluded in the Lower Kura oil and
gas-bearing region, located 85-90 km from Baku, 25-30 km
south of the Alat railway station, in the junction of Gamma
and Aghzibirmud volcanoes. In addition to these volcanoes
that form the heights, there are also Aralig and Bandovan
mud volcanoesin the area.

The geological structure of the Bandovan field is build up
by the Productive series, Aghjagil and Quaternary (Baku,
Gurgan, Khazar and Khvalin stages) sediments (Abdulla-
zada, 2022; Salmanov etal., 2023).

The Neftchala field is located in the southeast of the
Lower Kura Depression, near the city of the same name and
12 km south of the place where the Kura River flowsinto the
Caspian Sea (Pogorelova, Abdulla-zada, & Namazli, 2024).
The territory of the field consists mainly of plains and is
covered with numerous salt ponds. The Kura River flows
from the northeast of the field. From the northwest to the
southeast of the field, there are a number of extinct mud
volcanos, the largest of which is the Kichik Pil-Pila volcano.
Gas and highly mineralized water are released from these
volcanoes, in addition, oil seepages havealso beenrecorded
with water.

Exploration work in the field, which began at the end of the
19th century, continuedin 1926, and the field was discovered in
the same year (accordingto Absheron sediments).

The geological structure of the field includes the
Productive series, Aghjagil and Quaternary sediments.

Methods

Complex geophysical studies conducted in wells in order
to determine the petrophysical properties of sediments
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forming the geological structure of the deposits located within
the Kurovdagh-Neftchala anticline zone of the Lower Kura
depression have been analyzed.

These studies include determining the physical
parameters of the productive layers of the deposits
contrasting the zone, estimating their productivity, analyzing
their lithology, distributing the productive layers across the
deposits, examining the changes in the vertical and lateral
directions of the elements characterizing the saturation,
poroperm properties of the reservoir rocks, and investigating
the affecting factors.

For this purpose, complex analyseswere conducted along
the sections of the wells drilled in separate areas. There is
correlated, and analyzed information about the petrographic
(granulometric composition) and petrophysical properties of

Topographic surface
(Elevation, m)

o

the rock (porosity, permeability). According to analyses, up o
20 (according to some researchers, 22) sandy horizons and
clayey layers separating them are distinguished in the Upper
stage of the Productive series which are most productive in
the study area.

Results

3D model of the Lower Kura Depression (Fig. 3). This
image shows a 3D model of the terrain, visualizing the relief
features of the Lower Kura depression. The color gradients
represent elevation differences: blue and lighter tones
indicate lower areas, while yellow and green tones show
relatively higher regions. The depression itself appears
smootherand lowerin elevation, while the surrounding areas
graduallyrise.
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Fig. 3. 3D model of the Lower Kura Depression

The 3D model represents the topographic surface of the
Lower Kura Depression and delineates the basin's depth
architecture and subsidence pattern, revealing pronounced
lateral variationsin structural elevation. The surface is not a
smooth plain; sharp elevations (peaks/anticlinal uplifts) are
clearly visible in the upper-left section, while depressions
(synclines) appear toward the center.

A well-defined structural low part occupies the central
part of the depression, representing the principal depocenter
formed by differential tectonic subsidence. The steep
gradients surrounding this low part suggest the presence of
fault-bounded zones and flexural margins, which exerted
primary control on basin geometry and sediment
accommodation. The asymmetric nature of the surface
indicates spatially variable subsidence rates, likely
associated with syn-depositional tectonic activity.

Marginal areas exhibit a gradual increase in structural
elevation, corresponding to relatively stable structural blocks
that acted as sediment source and redistribution zones.
These uplifted sectors constrained sediment transport
pathways and influenced the thickness and facies distribution
within the basin.

Overall, the 3D model provides critical insight into the
tectono-stratigraphic evolution of the Lower Kura
Depression, demonstrating the role of structural inheritance
and active deformation in shaping basin architecture. Such
geometric relationships are fundamental for evaluating
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sedimentary infill patterns, reservoir compartmentalization,
and hydrocarbon system development.

Thickness Variability and Depocenter Configuration
of the Productive Series. Productive series sediments are
widespread in the Kurovdagh-Neftchala anticline zone
(Fig. 4).

The mapiillustrates the spatial distribution of thicknesses
of the Productive Series sediments using isopach contours
and color gradations. Thickness values increase from cooler
colors (blue-green) to warmer colors (yellow-red), allowing
rapid visual identification of depocenters and thinning zones.

The maximum sedimentthicknessis concentrated in the
central-southern part of the area, particularly around
Garabaghli— Southern Kursangi— Kursangi, where values
reach about 2900m. This zone represents a major
sedimentary depocenter, likely formed due to enhanced
subsidence during deposition and sustained accommodation
space. The closely spaced contours here indicate a steep
thickness gradient, suggesting rapid sedimentaccumulation.

Moving outward from this depocenter, sediment
thickness gradually decreases toward the northwestem and
northern margins, including areas such as Southern Padar,
Kalamaddin, Greater Harami, and Lesser Harami, where
thicknesses fall to approximately 1400-1800m. These
thinner sections reflecteither reduced subsidence, proximity
to sediment source areas, or structural uplift during
Productive Series deposition.
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Fig. 4. Spatial distribution of thicknesses of the Productive Series sediments
Legend: +local structures; o settlements

To the eastern and southeastern parts (Galmaz, Khidirli,
Bandi, Neftchala, Gizilaghaj), thicknesses remain relatively
high but are more uniform, implying stable depositional
conditions compared to the central depocenter.

Overall, the thickness distribution is asymmetric,
controlled by a combination of tectonic subsidence, basin
architecture, and sediment supply. The identified
depocenters are of particular importance for hydrocarbon
exploration, as increased sediment thickness often
correlates with improved reservoir development and
hydrocarbon generation potential.

All suites of the Absheron facies (GaS, PK, KS, PKS,
PKC) comprise the lower section of the Productive series
along the Kurovdagh field section. These suites are more
clayey here than in other fields. The total thickness of the
lower stage sedimentsis 390 m.

The upper horizons of the Productive series (horizons |-
VI) (see, fig. 1) are characterized by maximum sandiness
(30-45 %), the porosity of the reservoir rocks varies between
20-30 %, the sand content of the lower horizons does not
exceed 12-25 %, and the porosity of the reservoirs varies
between 3-30.7 %. In total along the section 28-33 % is
noted. The permeability of the reservoir rocks of the upper
and lower horizons is 115-185:10"®*m?2 and 150-10"° m?,
respectively. The XX horizon, which is the base horizon of
the upper stage of the PS, consists of alternating layers of
conglomerate, sand and clay. The total thickness of the
upperstage sedimentsis 2850 m.
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The deposits associated with the productive horizons
appear in different thicknesses. Thus, the thickness of the
productive layerin horizons I-VIl and Xll is 170 m, in horizon
IX itis 190 m, andin horizon X it is 200 m (Fig. 5).

The Productive series sediments in the Garabaghli area
are the main oil-gas complex, consisting of alternatinglayers
of sand, sandstone and clay of various colors.

As a result of the development of wells drilled to these
sediments, the upper 8 horizons (I-VIIl) of the PS are
productive and the XII-XIlIl horizons were sporadically oil and
gas-bearing. The production of the wells is as follows: oil 10—
120t/day, gas 45-150 thousand m¥day, condensate 10—
15 t/day, water — 10-110t/day. Oil and gas-bearingin all
stratigraphic units was determined in various blocks of the
southwestlimb of the structure. Oil contentwas also detected
in the northeastlimb.

The porosity of the reservoirs noted in the upper horizons of
the PS is 22 %, and the porosity of the lower horizons varies
between 22-23 %. The permeability of the rocks is much lower
compared to the Kurovdagh field, varying in the interval of 15—
17:10-"®m2in boththe upper andlower horizons.

The productive layer sediments in the Khilli area, like in
the neighboring Neftchalaarea, consist of both the upper and
lower stages. The upper section consists of up to 20 sand
layers and clayey interlayers separating them, and has a
thickness of 2800 m. The highestsand content (40-45 %) is
observed in the upper horizons -IV, XII-XIV and XVIl-
XX horizons. Thin sand layers are also found in clayey
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interlayers. The lower stage of the Productive series is
relatively poorly studied. The porosity of the reservoirs is
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Fig. 5. Histogram of the distribution of productive layers along the Productive series section

Lithologically, the Productive series sediments in the
Bandovan area consistmainly of brownish, brown- brownish
clays with sand and sandstone interlayers. Along the section,
sometimes 3—4 m thick brownish-gray, solid, sandy clayey
layers are encountered. The thickness of individual sand
layers varies from severalcm to 4 m. Sometimes, as a result
of a significantincrease in sand contentin the opening part
of the section, the formation of sand series is observed. Such
sand series are mainly found in the upper stage of the
Productive series. Sometimes clayey and unconsolidated
sands are also foundin the section (Salmanovetal., 2023).

In the Neftchala area, analogues of the PKC, PKS, KS,
PK and GasS suites are traced along the section of the lower
stage of the PS. Of these, PKS and PK suites are with
highest sand content expressed. The thickness of the lower
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stage increases to 800 m. PS sediments, as in other areas
of the Lower Kura Depression, consist of an alternation of
sand, clay and sandstone. 20 sandy horizons have been
identified in the upper stage of the PS, of which the upper6—
7 horizons are characterized by the highestsand content, as
well as the horizon XX (analogous to the Fasila suite).
Individual sandy horizons havea thickness of 95-170 m, and
clayey layers have a thickness of 30-90m. The total
thickness of the upper stage of the Productive seriesis up to
2750 m.

The porosity of the reservoirrocks of the upper horizons
of the PS (I-VIIl) varies between 16-24 % (Fig.6). The
permeability is high compared to other fields, and is 110—
289-10-®m?2.
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Fig. 6. Distribution of porosity (a) and permeability (b) of reservoirs in the Kurovdagh-Neftchala zone along the PS section
Legend: +local structures; e settlements Porosity (Pyor )- in %; permeability (Pper)—in 107° m?
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Based on the analyses, it can be noted that the
petrophysical properties of the petroleum plays that appear
in the Kurovdagh-Neftchala anticline zone are manifested in
various character throughout the zone. A decrease in the
porosity of the rocks from the northwest to the southeast of
the zone, and a relative increase in their permeability, are
observed. Thisis due to the decrease in the sandy facies that
make up the section from the northwestto the southeastand
the increase in the clayey facies. The increase in the
permeability of the rocks can be said to increase due to
derivative cracks and tectonic faults.

The sediments of the Aghjagil stage consist of dark-gray
clays and sands along the Kurovdagh field section. The sand
layers are mainly located in the middle part of the section.
Their thickness is 60—-260m. The thickness of the bed
associated with this layer is 110 m. The porosity of the
reservoirs variesin the interval of 26-29 %. The permeability
is relatively high,and is 115-185-10-"m?2(Fig. 7).

The sediments of the Aghjagil stage have been tested in
28 wells located in different blocks of the Garabaghli field,
and oil was obtained in only 2 wells with a flow of 3-7 t/day.
Lithologically, itconsists of marl, siltstone and clayey sands.
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According to well data, the porosity of the rocks is 21 %, and
the permeability is very low and is 15-10"°m?2,

In the section of the Khilli field, the sediments of the
Aghjagil stage consistof clays with a thickness of 90—105 m.
The sediments of the Aghjagil stage have been tested in 28
wells located in differentblocks, and oil was obtained in only
2 wells with a flow of 3—7 t/day.

In the Bandovan area, the Aghjagil sediments were
studied mainly based on the data of structural-prospecting
and exploration wells drilledin the top parts of the structures.
Lithologically, they consist mainly of carbonate clays and
thin, fine-grained, hard gray clayey sand interlayers. Fine-
grained, hard sandstone layers are also found in the section.
From the limb of the structure to the crest, a decrease in the
Aghjagil sediments is observed (from 60 m to 35 m). The
Aghjagil sediments do not have high oil and gas
characteristics in the Bandovan area. A total of 12.84
million m3of gas flow was obtained from these sediments
(Salmanovetal., 2023).

The sediments of the Aghjagil stage along the section of
the Neftchalafield consistmainly of clays and are 70 m thick.
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Fig. 7. Distribution of porosity (a) and permeability (b)
of reservoirs in the Kurovdagh-Neftchala zone along the Aghjagil stage section
Legend: +local structures; e settlements Porosity (Ppor)- in %; permeability (Pper)—in 107° m? (see Fig. 1)

The decrease in both properties of the Aghjagil stage
reservoirs (porosity and permeability) is observed northwest
southeastward. The same picture is observed in the
Absheron stage reservoirs (see Fig. 8).

Along the Kurovdagh field section, the Absheron stage
sediments consist of an alternation of sand, sandstone and
clay. The highestsand content is noted in the middle half-
stage (middle Absheron, 2-3 sandy-oil horizons are
distinguished), the highest clay content is noted in the lower
half-stage (Lower Absheron). The total thickness of the
Absheron sedimentsisupto 2000 m.

The porosity and permeability of the noted reservoir rocks
along the section were determined to be 28-33 % and 17—
52:107' m?, respectively.
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Along the Garabagh field section, the Absheron stage
sediments are represented by all three half-stages: Upper,
Middle and Lower. The Upper Absheron sediments consist
of alternating sands and clays in the upper part of the section,
and clays with thin sandy interlayersin the lower part. Their
thickness is 690 m. The Middle Absheron sediments consist
of alternating sands, clays and siltstones, having a thickness
of 780 m. The sandinessincreases towards the bottom of the
section, but there is decrease in porosity and permeability in
this direction, due to filling of pore spaces of sand grains with
tiny particles. The sediments of the Lower Absheron sub-
stage consist of clays with rare sandy interlayers. Their
thicknessis 400 m.
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The porosity of the rocks exposed in the section is 20 %.
The permeability is very low, 13-10-"® m2. The thickness of
the productive layer associated with these sediments is
63 m. Oil and gas deposits are morphologically associated
with stratigraphic and tectonic screened traps.

In the Khilli area, Absheron stage sediments are
represented by the Middle and Lower sub-stage. The oil and
gas-bearing ofthe sediments of the Middle and Lower Absheron
sub-stages was determined by the drilled structural-prospecting
and deepexplorationwells. The Middle Absheron sediments are
represented by three sandy horizons (I-N2; I-N2apy; lll- N2apy)
separated by clayey interlayers. Horizon lll is characterized by
greater sandiness. Its thickness is 580 m. The sediments of the
Lower Absheron sub-stage consist of clays with rare sandy
interlayers. Its thickness is 235 m. The thickness of the sand
layersreaches5-12m.

The sandy object of the Lower Absheron (N2 ab1 s+ was
uncovered in more than 30 wells, and oil (together with water)
was obtained in 13 of them. The flow rate of the wells was 2—
18 t/day. Gas was also obtained in some wellsfrom this object.

The Lower Absheron Nz ab+c object has been tested in
more than 35wells, 7 of which yieldedgasand 12 produced oil.

The Lower Absheron sediments in the Bandovan area
consist of gray and lightgray clays, with a thickness ranging
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Fig. 8. Distribution of porosity (a) and permeability (b)

from 250 to 400 m (Salmanov et al., 2023). Only the upper
partof the Lower Absheron has been uncovered in structural-
prospectingwells 8,9 and 57 located in the northeast partof
the fold. In the structural-prospecting wells located in the
southeast of them, the thickness of the stage is 100-130 m,
butinwells 15,16, 25, 28 the thickness varies between 446—
494 m. Lithologically, the section is mainly composed of
carbonate, occasionally weak sandy hard clays and
sometimesfine-grained clayey sand interlayers.

In the section of the Neftchala field, the Absheron stage
is represented by the Lower and Middle half-stages. The
Lower Absheron sediments consist of clays with thin layers
of sand and volcanic ash. The total thickness of the Absheron
stage sedimentsis up to 750 m. The upper part of the Middle
Absheron consists of clays, and the lower part consists of
alternations of sand and clays. Sandy horizons |, Il, Ill are oil
and gas-bearing. The open porosity of the reservoir rocks is
associated with the productive horizons is 18—20 %, and their
permeability is unknown. Deposits are associated with
tectonic screened traps.

The Neftchalafield has beenincluded in the development
since 1931. Currently, there are 15 objects in development
The wellfundis 190.
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of reservoirs in the Kurovdagh-Neftchala zone along the Absheron stage section
Legend: +local structures; e settlements Porosity (Ppor.) —in %; permeability (Pper) —in 10" m?

Within the Neftchala field, Quaternary sediments are
distributed in the limbs of the fold, covering Modern and
Gadim Khazarformations, as well as Baku stage sediments.

Modern and Gadim Khazar sediments consist of lagoon
and delta-type clastic rocks, poorly sorted sands and clays.
Their thicknessis 100-250 m.

The sediments of the Baku stage (85 m) consist of clays
in the upper part of the section, and sand-clay alternations in
the lower part. Sandy intervals are associated with a weakly
oil-saturated horizon.

ISSN 1728-2713 (Print), ISSN 2079-9063 (Online)

Quaternary sediments of the Khilli field are presentin the
limbs of the field and consist of sands and clays in lithology.
Continental sediments, clays and sandstones are also found
along the section. The maximum thickness is 670 m, which
is recorded in the southwest limb.

The Baku stage sediments consist of clays with sparse sandy
interlayers along the Garabaghliarea and are 115m thick.

Modern and Gadim Khazar sediments are widely
distributed in the area and consist of alternations of clayey
and fine-grained sandy rocks. Their thicknessis 475 m.
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Compared to other fields, the sediments of the Gadim
Khazar and Baku stages within the Kurovdagh field consist
of grayish-brown clays with clayey and volcanic ash
interlayers. Their thicknessis 150 m.

Here, the Quaternary sediments are of continental and
marine origin and are of alluvial, diluvial and field formations.
The alluvials mainly consists of clays. The sediments of this
period are sometimes covered with large (up to 600 m) thick
mud volcano breccias.

Quaternary sediments in the Bandovan area have been
studied on the basis of surface outcrops in the limb and
plunge parts of the folds. Quaternary sediments lie on the
Upper Absheron sediments with an angular unconformity. In
the Bandovan area, the Baku stage, Gadim Khazar and
Modern sediments are involved in the Quaternary stage
section. Modern sediments consistmainly of alluvial, diluvial
rocks and volcanic deposits with thicknesses ranging from 0—
350 m. Alluvial and diluvial sediments are mainly composed
of eroded materials of the Productive series, Aghjagil and
Absheron sediments (Salmanov etal., 2023).

Baku stage sediments have reached the surface in the
northeastlimb of the structure and were observed in all wells
drilled in the southwest limb. The section consists of sandy,
carbonate clays. Atits base is two volcanic ash layers with a
thickness of 1-1.5 m. From the limb toward the crest of the
structure, the thickness of the Baku stage decreases from
125m to 60 m.

Discussion and conclusions

The study confirms that the hydrocarbon potential of the
Pliocene-Quaternary succession in the Lower Kura
Depressionislargely governed by lithofacies distribution and
depositional heterogeneity within the Kurovdagh-Neftchala
anticline zone. Sand-dominated facies formed in channelized
and deltaic environments constitute the principal reservoir
units, whereas laterally extensive fine-grained intervals
perform an effective sealing function.

The thickness distribution is asymmetric, controlled by a
combination of tectonic subsidence, basin architecture, and
sedimentsupply. The identified depocenters are of particular
importance for hydrocarbon exploration, as increased
sediment thickness often correlates with improved reservoir
developmentand hydrocarbon generation potential.

The spatial relationship between lithofacies architecture
and anticline geometry indicates that hydrocarbon
accumulation is controlled by the combined effects of
sedimentary processes and structural deformation. This
relationship allows the delineation of the most prospective
intervals within the studied succession and supports the
application of lithofacies-based models in further exploration
of the Lower Kura Basin.

The 3D model provides critical insight into the tectono-
stratigraphic evolution of the Lower Kura Depression,
demonstrating the role of structural inheritance and active
deformationin shaping basin architecture. Such geometic
relationships are fundamental for evaluating sedimentary
infill patterns, reservoir compartmentalization, and
hydrocarbon system development.

Sources of funding. The author declares that no extemal
funding was received for this research or the preparation of the
manuscript for publication.
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Asep6anaxaHCbKMW AepxaBHUIA YHiBepcuTeT HadTn i npoMucnoBocTi, Baky, Azep6anaxaH

NITO®ALIANBHUA KOHTPOJb HA®TOMA3OHOCHOIO MOTEHLIAIY
NMIOUEH-YETBEPTUHHUX BIOKIALIB HI/I)KHbOKYPVIHCbKO'I'3VAI'IAﬂVIHVI
(3OHA KYPOBOAI-HE®TYHAJIIMHCbKUX AHTUKINIHAIIEWN)

B cTyn. leonoeiyHuii po3pi3 podosuuw; HUXXHLOKypUHCLKOT 3anaduHu c¢hopMoeaHo nepesaxHo 3 eidknadie npodykmueHoi moswi (MT). Mo-
myxHicmb eidknadie [T cmaHoeumb 6n1u3bko 4000 M i npedcmaeneHa Moslacoeumu popmayisimu. Ha ocHoei aHanisy ceepOs108UHHUX i celicMidHUX
daHux, ompumaHux y palioHi docnidxeHb, 6y10 oyiHeHO 1imosio2o-ghayianbHi, Ko1ekmopchbKi eracmueocmi ma Hagpmoza3oHocHicmb eidknadie T,
anwepoHCcbK0o20 U azdxazifbcbKko20 sipycis.

MeTo aun. 3eukopucmaHHsIM aHanizy ceepds108UHHUX OaHUX ma Memody ModestoeaHHss G0cCidXeHo nimono2idHuli cknad i nnowuHHe no-
wupeHHs eidknadie 6aKUHCBLKO20 sIPYCY, YemeepMmMuUHHOI cucmeMu, cy4acHUX ma daeHboxa3apcbKux eidknadie. BueyeHo momyxHocmi ma nimosio-
2it0 NpodykmueHUX nsiacmie i 20pu3oHmMie sik Ha podoeuwax, mak U y3008X 30HU O0C/idXeHb, a MaKOX 6U3Ha4YeHO 3aKOHOMipPpHiCMb 3MiHU
KosleKmopcbkux enacmueocmell 3a NiOHAMMAM ma y f1amepasbHOMY HanpsiMKax.

Pe3ynbTaTtu. Pe3synbmamu aHanisie ceidyams, wo 3miHa cknady, momyxHocmi ma 1imoJioz2ii kosiekmopie, po3euHeHUX y 30Hi 3 MieHi4HO 20
3axody Ha niedeHHUl cxid y30oex Kypoedaz-HeghmyanuHcbKkoi 30HU aHMUKiHanIbHUX MiOHAMb, po3mawoeaHoi 8 niedeHHo-3axidHil yacmuHi Hu-
JKHBOKYPUHCbKOI 3anaduHu, He nidnopsdKkoeyemncsi 4imkili 3aKOHOMipHOCMi, 0OHakK Ha 3a2asibHOMY mili 8i06yeaembCsi 3MEHWEeHHsI 3Ha4YeHb IXHiX
i3u4HUX napamempis.

B ncHo Bk u. JocnioxeHHs niomeepdxye, wo Hagpmoz2a3oHOCHUU nMomeHyian niioyeH-yemeepmuHHO20 pPo3pi3y 8 HuXHbOKYpUHCbKIl 3a-
naduHi 3Ha4HOlO Mipoto 3yMoeneHull nimogayianbHumM po3nodinom i cedumeHmauyiliHolo 2emepoz2eHHicmio 8 mexxax Kypoedaz-HegpmyanuHcbkoi
aHmukniHanbHoi 30HuU. lMepeeaxHo niwaHi ¢hayii, cdpopmoeaHri e pycnosux ma 0enbmonodi6HUX yMoeax, ymeoprolomb OCHOBHIi KOJ1eKMOopPCbKi mo-
ewji, modi sk namepanbHO eumpumaHi Opi6Ho3epHUCMi iHMepeanu sukoHylomb eghekmueHy ¢hnoiodoynopHy (ekpaHysanbHy) yHkuyiro. [fpocmo-
poee cniegiOHoweHHA Mix apximekmypoto nimodpayili i 2eomempieto aHmMukniHani ceid4yumb MPO me, WO HaKOMUYeHHs1 eya/1eeo0Hie
KOHMPOJIIoEMbLCSI CYKynHUM ernjiueom ocadosux npoyecie i cmpykmypHoi degpopmauyii. Lje cniesioHoweHHs1 0ae 3mMo2y eudinumu Hal6inbw nepc-
nekmueHi iHmepeanu e mexax 0ocsidxyeaHo20 po3pi3y ma nidmeepdxye douyinbHicmb 3acmocyeaHHs1 slimogayianbHux modenel y nodanbuwill
po38idyi HuXHLOKYpUHCbKO20 6acelHy.

Kniw4dyoBi cnoBa: celicMiuyHi 0aHi, nacmka, HuXHboKypuHcbKka 3anaduHa, nimodghayianbHull ckiad, ceumu, 20pU30HM, aHasi3 MomMyxHo-
cmeli, nopucmicms, MPOHUKHicMb, ocadoeuli po3pi3s.

[eknapauis npo reHepaTMBHUA LUTYYHUM iHTENEKT Ta TEXHONOTIi, L0 BUKOPUCTOBYIOTb LUTY4YHUM iHTeneKT. [1ig Yac nigrotosu
uiei cTaTTi aBTOp He BUKOPUCTOBYBAB iHCTPYMEHTM LLUTYYHOIO iHTENEKTY .
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