GEOLOGY

V. F. Prykhodchenko!,
orcid.org/0000-0002-7658-8758,
K. A. Bezruchko™?,
orcid.org/0000-0002-3818-5624,
0. V. Prykhodchenko?,
orcid.org/0000-0001-6705-0289

https://doi.org/10.33271/nvngu/2026-3/005

1 — Dnipro University of Technology, Dnipro, Ukraine

2 — Institute of Geotechnical Mechanics named by N. Polja-
kov of National Academy of Sciences of Ukraine, Dnipro,
Ukraine

* Corresponding author e-mail: gvrvg@meta.ua

STAGES OF FORMATION OF THE BEREZIVSKE GAS CONDENSATE FIELD
STRUCTURE AND THE ROLE OF CON-SEDIMENTATION PROCESSES

Purpose. Establishing the stages of structure formation involving con-sedimentation processes at the Berezivske
gas condensate field.

Methodology. Creation and analysis of a set of structural maps constructed using trend analysis for sediments of
different ages. Information processing from published and archival geological literature.

Findings. The application of the authors’ methodology for the distribution of local structures into con- and post-
sedimentation categories using trend analysis allowed us to identify three stages in the development of the Berezivske
gas-condensate field. The main folds of the field — the West Berezivska and East Berezivska anticlines — were formed
during the Carboniferous. They were formed primarily through con-sedimental processes. Changes in the structural
plan began in the Upper Carboniferous, including some modifications to the fold shapes and locations. The struc-
tural plan changed significantly during the Early Permian: The West Berezivska and East Berezivska anticlines did not
manifest, and the local structures that formed were mainly post-sedimentation. In the Mesozoic, the structural plan
changed again considerably. The main folds of the field practically did not manifest. Structural maps of Mesozoic
horizons show several new local anticlines and synclines of mainly con-sedimentation origin. Therefore, during the
development of the Berezivske gas-condensate field, periods with predominantly con-sedimentation folding occurred
twice — in the Carboniferous and Mesozoic.

Originality. It has been established that the structure of the Berezivske gas condensate field formed in three stages:
Carboniferous (formation of folds predominantly in a con-sedimentation manner); Early Permian (change in the struc-
tural plan, with no significant evidence of con-sedimentation origin for local structures); Mesozoic (second change in
the structural plan, formation of new local anticlines and synclines predominantly in a con-sedimentation manner).

Practical value. The identified stages in the formation of folded structures provide a basis for analysing oil and gas

potential in the central part of the near-axial zone of the Dnieper-Donets Depression.
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Introduction. The uneven distribution of energy re-
sources and limited global energy supplies have made
energy security one of the most critical issues facing ev-
ery nation. Currently, a major challenge for Ukraine’s
national economy is energy security, particularly given
its own hydrocarbon resources. Energy independence
forms the foundation of the country’s economic and
political sovereignty. During the war and post-war peri-
od, this issue worsens and becomes a top priority [1].

To effectively achieve energy independence, many
conditions must be met, in particular, the availability of
its own resources and strategic reserves. Ukraine is in-
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cluded in the list of countries that have significant de-
posits of various types of energy resources (oil, natural
gas, coal, peat, uranium, etc.). However, the level of
provision of these resources, their extraction, and use
are uneven, which in total does not currently provide the
required level of energy security.

Currently, there are about 410 discovered gas, oil,
and gas condensate fields, which, according to the State
Scientific and Production Enterprise (SSPE) “Geoin-
form of Ukraine”, are listed on the state register. They
are concentrated in three oil and gas-bearing regions:
The South — the South Crimean oil and gas province;
the West — the Volyno-Podilska and Ciskarpattia Gas/
Qil bearing provinces; the Carpathian oil-bearing re-
gion, the Transcarpathian gas-bearing region; the East —
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the Dnieper-Donetsk Depression (DDD) [1]. The larg-
est hydrocarbon production occurs in Ukraine’s Eastern
region. The Western region ranks second. The Southern
region is the least explored but the most promising.

The DDD represents the largest oil- and gas-bearing
region in Ukraine, encompassing numerous hydrocar-
bon deposits of different genetic types. A considerable
body of classical research has focused on the distribution
of oil and gas structures according to the chronology of
their formation. Among the most notable studies is the
monograph by V. A. Vitenko and B.P. Kabyshev, “His-
tory of the Development of Oil and Gas Structures of the
DDD?” (1977), included in the series “Geology and Oil
and Gas Potential of the Dnieper—Donets Depression,”
which was awarded the State Prize in 1991. In this work,
the authors categorize the structures into ancient, archa-
ic, mixed, and young groups based on the proportion of
their Paleozoic-stage formation, corresponding to 100,
70, 30, and 0 %, respectively. These structures are also
categorized as either con-sedimentation or post-sedi-
mentation, with con-sedimentation structures being
predominant. They are characterized by a decrease in
suit thickness toward the uplift vaults. Similarly, an in-
crease in the content of sandstones is observed. There-
fore, the classical geotectonic method of facies and
thickness measurements allows for dividing folds into
con-sedimentation or post-sedimentation types for suf-
ficiently large tectonic structures of the DDD.

Literature review. The genesis of folding is one of the
fundamental aspects of petroleum geology because it in-
fluences the formation of traps, possible pathways of hy-
drocarbon migration, and the degree of preservation or
loss of reserves. The character of folding — whether con-
sedimentary, post-sedimentary, or transitional — signif-
icantly affects the development of oil and gas accumula-
tions [3].

Con-sedimentary folding develops simultaneously
with sediment deposition as a result of uneven crustal
movements. Such structures are commonly associated
with reef buildups, lenticular sedimentary bodies, and
stratigraphic traps that may function as hydrocarbon
reservoirs [4, 5]. The early formation of local anticlinal
uplifts promotes the primary accumulation of hydrocar-
bons, while facies pinch-outs and lithological barriers
often contribute to the sealing and preservation of de-
posits [5, 6]. Con-sedimentary structural systems are
typically characteristic of foredeep basins, passive conti-
nental margins, and intraplatform depressions [7].
A representative example is the West Siberian petroleum
province, where a large number of hydrocarbon fields
are related to con-sedimentary tectonic structures [8].

Post-sedimentation folding forms after sedimenta-
tion completes, under the impact of regional tectonic
movements [6, 9]. It can damage or alter primary traps,
leading to secondary hydrocarbon migration. It creates
new anticlinal traps and fault structures, which can be
favourable for oil and gas accumulation [10]. Zones of
increased fracturing can develop, which can play a dual
role [4, 6].

The issue of establishing the stages of structure for-
mation in the central part of the Dnieper-Donetsk de-
pression has been repeatedly examined in the works by
domestic researchers [11, 12]. Many publications have
emphasized the rift nature of the depression [13, 14], the

role [15] of the Hercynian and Alpine tectonic phases
[16], the characteristics of salt dome tectonics [17, 18],
and the influence of tectonic movements on the devel-
opment of anticlinal structures [14]. Considerable focus
has been given to studying the deep structure [19], rup-
ture anomalies, and the morphology of folded forms in
Carboniferous, Permian, and Mesozoic sediments [20].

Meanwhile, most research has viewed the structural
development of local uplifts primarily from the perspec-
tive of post-sedimentation tectonics. At the same time,
the role of con-sedimentation processes in fold forma-
tion has often been assessed only in a fragmentary or
indirect manner. Issues regarding spatiotemporal
changes in the structural plan of individual fields, spe-
cifically the relationship between con-sedimentation
and post-sedimentation deformations in sediments of
different ages, remain insufficiently systematized.

A notable area within the central part of the Dnieper-
Donetsk depression is occupied by the Berezivske gas
condensate field, situated in the middle of the depres-
sion’s axial zone. The complex tectonic structure of this
region, resulting from its multi-stage geological develop-
ment, necessitates a detailed investigation of the patterns
of local structure formation that control hydrocarbon
traps. It is known that local folds influence the redistri-
bution of gases [25]. Gas redistribution and the type of
cover depend on the specific type of local fold and the
extent of catagenetic transformations of the rocks.

In the Dnieper-Donetsk depression, there are many
local folds, and, as noted in [2], applying the method of
facies and thicknesses here needs clarification and im-
provement. This is because of the small size and amplitude
of the folds, minor fluctuations in thicknesses, and often
the inability to track facies changes over small distances.

The Berezivske gas condensate field is characterised
by changes in structural morphology throughout the
section from the Carboniferous to the Mesozoic, indi-
cating a multi-stage process of its formation. However, a
comprehensive model that combines structural map
analysis across different stratigraphic levels with a quan-
titative assessment of con-sedimentation processes has
not yet been proposed. Existing data from archival and
published sources require generalisation using modern
structural analysis approaches, particularly trend-analy-
sis methods that enable the differentiation of the region-
al component and local deviations.

Unsolved aspects of the problem. As part of the study
presented in [2], a methodological approach was devel-
oped to classify local oil and gas field structures into
con-sedimentary and post-sedimentary types. The pro-
posed technique integrates capacity-based methods
with trend and correlation analyses, allowing for a more
reliable identification of the stages of structural forma-
tion and their subsequent evolution. The obtained re-
sults demonstrate the significant role of tectonic activity
in controlling hydrocarbon migration and accumulation
during particular phases of geological development.

Establishing the patterns of local structure formation
within the Berezivske gas condensate field led to the
conclusion that during the Upper Serpukhovian period,
these structures were formed via con-sedimentation
processes [2].

Therefore, an urgent scientific issue is to establish
the stages in the formation of the Berezivske gas con-
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densate field’s structure, including determining the role
of con-sedimentation processes in the evolution of local
anticlinal and synclinal structures. Solving this problem
is crucial for understanding the evolution of the tectonic
structure in the central part of the Dnieper-Donets de-
pression, as well as for predicting oil and gas potential
and guiding future geological exploration.

Prospects for further development in this area include
enhancing the authors’ existing methodology [2]. Addi-
tionally, to confirm and clarify the conclusions reached
for the Upper Serpukhovian stage, it is advisable to ex-
pand the research to other horizons of the Berezivske
field. This will help clarify models of hydrocarbon de-
posit formation, optimize geological exploration, and
improve the utilization of the region’s resource potential.

Purpose. The purpose of the article is to establish the
history of the formation of the structure of the Ber-
ezivske gas condensate field and the role of con-sedi-
mentation processes in this. Objectives include dividing
local folds into post- and con-sedimentation, and estab-
lishing the stages in the field’s structural formation.

Methodology. The authors’ method for dividing
folded structures into con-sedimentation and post-sed-
imentation [2] was employed in this research. The
methodology is based on the following: at the initial
stage — on a detailed analysis of the structure and thick-
ness of horizons of different ages; at the second stage —
on a detailed analysis of local structures, deviations in
horizon thickness from the trend, hypsometric change
trends, and thicknesses of horizons of different ages.
Joint analysis of maps of various parameters allows us to
determine the relative age of local structures (con- or
post-sedimentation). For each researched horizon, a set
of the following maps was created: hypsometry, horizon
depth change trend, local structures, isopach maps,
trend of thickness variation over the area, and local de-
viations of thicknesses from the trend. These map sets
were constructed for 10 rock horizons within the Ber-
ezivske gas condensate field. Specifically, these horizons
include: Serpukhovian stage (C;s) of the Lower Carbon-
iferous; Bashkirian (C,b) and Moscovian stages (C,m)
of the Middle Carboniferous; Upper Carboniferous
(Cy); Kartamyska (P,kf), Mykytivska (P,nk), and Slo-
vianska (P;s/) of the Lower Permian; Triassic system
(T); Jurassic system (J); and Cretaceous system (K).
A total of 60 maps were constructed and analysed across
the field area.

Results. The Berezivske gas condensate field
(Kharkiv region, Bohodukhiv district) was chosen as the
research object. Tectonically, the field is part of the Ko-
televskyi-Berezivskyi structural swell located in the cen-
tral area of the Dnieper-Donetsk depression’s axial
zone. The Berezivske-Kotelevskyi swell has several
domes, including the Stepove, East-Berezivske, West-
Berezivske, Kotelevskyi, Ukrainian, and others. The
Berezivske field is linked to two domes: East-Berezivske
and West-Berezivske. These domes are asymmetrical
brachianticlines extending northwest. The domes within
the isogypsum at — 4,575 m (the top horizon C-5) mea-
sure 3.3 X 1.5 km with an 85 m amplitude, and
3.7 x 2.2 km with a 140 m amplitude, respectively. Sev-
eral tectonic fractures occurred at the Berezivske field.
The primary ones are longitudinal normal faults. Fault
I has an amplitude of up to 150 m. Fault Il has an am-

plitude of up to 140 m and is a splay of Fault I. The faults
die out within Triassic rocks. A series of transverse
small-displacement faults is also present.

Within the Berezivske field, Paleozoic, Mesozoic,
and Cenozoic sediments have been exposed by wells.

The Carboniferous System (C) consists of the Lower
(C)), Middle (C,), and Upper (C;) series. The lower sec-
tion includes sediments from the Tournai (C,f), Viseu
(Cyv), and Serpukhovian stages (C,s). The total thick-
ness of the Lower Carboniferous is nearly 1,700 meters.
The rocks from the Lower Carboniferous, listed from
bottom to top, include: interbedded mudstones and
sandstones with thin limestone layers; a thick limestone
layer overlain by sandstones; alternating layers of sand-
stones, siltstones, and mudstones with limestone layers;
a mudstone layer with siltstones, and less often, sand-
stones and limestones; and a rhythmic sequence of in-
terbedded sandstones, siltstones, mudstones, and less
frequently, limestones. In the sediments of the Upper
Serpukhovian sub-stage (Cs,), several sandstone hori-
zons are identified, including the C-5 horizon, where
the main gas faults in the field are confined.

The middle Carboniferous section (C,) includes sed-
iments from the Bashkirian stage (C,b) and the Mosco-
vian stage (C,m). The total thickness of the Middle Car-
boniferous exceeds 1,200 meters. The rocks of the Mid-
dle Carboniferous, from bottom to top, consist of inter-
bedded siltstones, mudstones, and sandstones with lay-
ers of limestone and coal; thick sandstone horizons in-
terbedded with mudstones; and thin layers of limestone.

The upper Carboniferous (C;) section contains sedi-
ments from the Kasimovian (C;k) and Gzhelian (Csg)
stages. The total thickness of the Upper Carboniferous
is up to 700 meters. Rocks from this period are charac-
terized by interlayered thick sandstones, siltstones,
mudstones, and sometimes dolomitized limestones.

The Permian system (P) is characterized by sedi-
ments from three suites within the lower section (P)):
Kartamyskyi (P,kt), Mykytivskyi (P,nk), and Slovian-
skyi (P;s/). The thickness of Permian sediments can
reach up to 930 meters. From bottom to top, the rocks of
the Permian system mainly consist of red-coloured
clays, siltstones, and sandstone interlayers, interbedded
anhydrites, limestones, dolomites, and clays containing
rock salt interlayers.

The Triassic system (7) is represented by sediments
of four suites, specifically Shebelynska, Korenivka,
Serebrianska, and Protopivska. The total thickness of
Triassic sediments reaches up to 930 meters. The rocks
of the Triassic system are arranged from bottom to top as
follows: a sandy-clayey stratum, a sandy stratum, a san-
dy-carbonate stratum, and a clayey stratum.

The Jurassic system (J) is represented by sediments
of two series: Middle (J,) and Upper (J;). The total
thickness of Jurassic sediments exceeds 600 meters.
From bottom to top, the rocks of the Jurassic system in-
clude: clays, sandstones, sands with interlayers of lime-
stone, and siltstones.

The Cretaceous system (K) is represented by sedi-
ments of two series: Lower (K;) and Upper (K;). The
total thickness of the Cretaceous rocks is nearly 900 me-
ters. From bottom to top, the succession consists of in-
terbedded sands, sandstones, and clays, followed by
white writing chalk with marl interlayers.
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The Paleogene (P), Neogene (N), and Quaternary
(Q) systems have a combined thickness of over 300 me-
ters. The rocks are represented by sands, sandstones,
marls, clays, loess-like loams, soil, and topsoil.

Several gas-bearing strata have been identified in the
section: Upper Serpukhovian, Upper Visean, Lower
Visean, and Tournaisian. Reservoir beds are represented
by sandstones.

The rocks of the Berezivske field have been penetrat-
ed by dozens of both exploration and production wells,
enabling the construction of reliable maps of structures
and isopachs.

The Carboniferous System (C), Lower Series (C)).
The structure of the Lower Carboniferous will be exam-
ined using the example of the Upper Serpukhovian Sub-
stage (Cs,). It features interbedding of sandstones, silt-
stones, mudstones, and limestones. The sandstones are
layered and light grey. Several sandstone horizons are
identified, with the C-5 horizon being over 80 meters
thick and the most productive at the field. In the article
[2], a structural map, a map of the approximating sur-
face, a map of local structures of the first order, an iso-
pach map, a map of the first-order trend of thickness,
and a map showing the deviation of thickness from the
approximating value are provided for this sub-stage. The
depth of the base of the Upper Serpukhovian sub-stage
ranges from minus 4,800 to minus 4,500 meters. This
map highlights the West Berezivska (wells 31, 100, 106 in
the central part of the fold) and East Berezivska (wells
113, 115) anticlines. The map of the approximating sur-
face shows an increase in the regional depth background
moving eastward. The local structure map reveals the
anticlines bounded by a zero isoline, with a clear divi-
sion into anti- and synclines. The local amplitude of the
West Berezivska anticline is 120 meters, while that of the
East Berezivska anticline is 100 meters.

The isopach map shows changes in the thickness of
the C,s, horizon (from 490 to 260 m). The trend map of
the C;s, horizon thickness reveals a regional increase in
thickness toward the southeast. The map showing devia-

tions of the thickness from the approximating plane dis-
plays areas with values above and below the trend. It
demonstrates that areas with negative deviations corre-
spond to zones of local anticlines, while areas with posi-
tive deviations align with zones of local synclines. This is
a significant indication of the con-sedimentation for-
mation of these structures in the Lower Carboniferous.
Carboniferous system (C), Middle Series (C,). The
structure of the Middle Carboniferous is illustrated by
the example of the Bashkirian stage (C,b) and the
Moscovian stage (C,). Middle Carboniferous rocks lie
intermittently on the rocks of the Lower Carboniferous.
Bashkirian stage (C,b). For the sediments of this
stage, a structural map, an approximating surface map,
a map of local first-order structures, an isopach map, a
first-order power trend map, and a map of power devia-
tions from the approximating value were created. The
sediments of this stage consist primarily of interbedded
sandstones, siltstones, and mudstones, with limestones
and coal, which overall form a greyish terrigenous strata.
The depth at the base of the Bashkirian stage ranges
from minus 4,400 to minus 4,200 meters. The structural
map highlights the West-Berezivska and East-Berezivska
anticlines. The map of the approximating surface indi-
cates a general increase in the regional depth back-
ground, mainly toward the east. On the local structures
map (Fig. 1), the anticlines are bounded by the zero iso-
line. Overall, the fold contours resemble those of the
Lower Carboniferous, though some eastward displace-
ment of the local structure maxima is observed. For in-
stance, in the East Berezivska local fold, the central area
includes wells 50 and 204. The local amplitude of the
West Berezivska anticline reaches up to 100 meters, while
the East Berezivska anticline reaches up to 60 meters.
The isopach map displays areal variations in the
thickness of the C,b horizon (ranging from 490 to nearly
700 meters). The thickness trend map for the C,b hori-
zon indicates a regional increase in thickness toward the
southwest. The thickness deviation map from the ap-
proximated value (Fig. 2) highlights areas with thick-

& 205
e 110
T i
- 76 60

30
20
10

%
-
o
o
L 0
20
30
G a0
IS e 0
e —
5 %0

1000

Fig. 1. Map of the first-order local structures for the C,b horizon, Berezivske field

Fig. 2. Thickness deviation map from the approximated value for the C,b horizon, Berezivske field
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nesses above and below the trend line. It is clear that
regions with negative deviations correspond to zones of
local anticlines, while areas with positive deviations
align with zones of local synclines. This provides signifi-
cant evidence of the con-sedimentation processes that
formed these structures during the Bashkirian period of
the Middle Carboniferous (C,b).

Carboniferous system (C), Middle Serries (C,),
Moscovian Stage (C,m). The sediments of a stage are
mainly interbedded mudstones, siltstones, and lime-
stones with thick sandstone beds.

Structural and isopach maps were constructed for
the sediments of this stage, as well as four derived maps:
a map of the approximating surface, a map of the first-
order local structures, a first-order trend map of thick-
ness, and a map of thickness deviation from the approxi-
mating value. The base of the Moscovian Stage occurs at
depths ranging from —3,800 to —3,550 m. The structural
map shows the West-Berezivska and East-Berezivska
anticlines. The approximating surface map shows an in-
crease in the regional depth background, mainly in the
northeast direction. On the map of local structures, the
anticlines are limited by a zero isoline. In general, the
contours of the folds are similar to the structures of the
Bashkirian Stage (C,b), but a westward shift of the maxi-
mum of the East-Berezivska local structure is noted
(wells 77, 115). The local amplitude in the Moscovian
Stage sediments of the West-Berezivska anticline is up to
100 m, and in the East-Berezivska anticline is over 60 m.

The isopach map shows areal variations in the thick-
ness of the C,m horizon, ranging from nearly 300 to over
500 meters. The trend map of the C,m horizon thickness
indicates a regional increase in thickness toward the
southwest. The map of thickness deviation from the ap-
proximate value highlights areas with thickness above or
below the trend. It is clear that areas with negative thick-
ness deviations belong to zones of local anticlines, while
areas with positive deviations coincide with zones of lo-
cal synclines. This is a significant indication of the con-
sedimentation formation of these structures during the
Moscovian age of the Middle Carboniferous (C,m).

Carboniferous System (C), Upper Series (Cs).

Let us examine the structure of the upper Carbonif-
erous series, using the Kasimovian (C;k) and Gzhelian
stages (C,g) as examples. The Upper Carboniferous
stratum is primarily composed of thick, predominantly
grey, quartz and quartzofeldspathic sandstones. They
are interbedded with siltstone, mudstone, and dolomi-
tized limestone layers. They rest on the Middle Carbon-
iferous sediments with a slight unconformity. A struc-
tural map, an approximating surface map, a first-order
local structure map, an isopach map, a first-order thick-

ness trend map, and a map of thickness deviations from
the approximating value were constructed for the sedi-
ments of this series. The Upper Carboniferous base lies
between minus 3,350 and minus 3,130 m. On the struc-
tural map, the West-Berezivska and East-Berezivska an-
ticlines appear in slightly altered forms. The approxi-
mating surface map shows an increase in the regional
background of depth, primarily in a northeasterly direc-
tion. The map of local structures (Fig. 3) depicts anti-
clines bounded by a zero isoline. Some changes in the
shapes and displacements of the maxima of local struc-
tures toward the east are observed compared to the Mid-
dle Carboniferous structures. For example, the northern
part (well 77) has the form of a local syncline for the
East-Berezivska local fold. The local amplitude of the
West-Berezivska anticline exceeds 100 meters, while the
East-Berezivska anticline exceeds 40 meters.

The isopach map shows areal variations in the thick-
ness of the C; horizon (from 380 to 700 m). The C; ho-
rizon thickness trend map shows a regional increase in
thickness in a southwesterly direction. The thickness
deviation map from the approximate value (Fig. 4)
shows areas with thickness deviations above and below
the trend. Areas with negative thickness deviations pre-
dominantly belong to zones of local anticlines, while
areas with positive deviations coincide with zones of lo-
cal synclines. This is a significant indication of the con-
sedimentation formation of these structures during the
Moscovian age of the Upper Carboniferous (Cj).

Permian system (P). The sediments unconformably
overlie Upper Carboniferous rocks. In the upper part,
they are represented mainly by chemogenic rocks (an-
hydrites, dolomites, limestones, rock salt layers). In the
lower part of the section, they are represented mainly by
terrigenous rocks (clays, siltstones). Three suites are dis-
tinguished in the system: Kartamyska (P, kf), Mykytivs-
ka (P,nk), and Slovianska (P;s/). For each of these
suites, a structural map, an approximating surface map,
a map of first-order local structures, an isopach map, a
first-order thickness trend map, and a thickness devia-
tion map from the approximating value (a total of
18 maps for the Permian deposits) were constructed.

Permian System (P). Kartamyska Suite (Pk?). The
depth of the Permian System base ranges from —2,800 to
2,570 meters. On the structural map, the West-Berezivs-
ka and East-Berezivska anticlines are barely visible com-
pared to the Carboniferous sediments. The approximating
surface map shows an increase in the regional depth back-
ground, primarily in a northeasterly direction. The local
structure map (Fig. 5) reveals significant changes in the
nature of local structures, particularly in the eastern and
central parts of the field. Specifically, in areas with Car-

Fig. 3. Map of first-order local structures at the Berezivske field along the C; horizon
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Fig. 5. Map of first-order local structures at the Berezivske field along the horizon (Pkt)

boniferous local anticlines, local synclinal forms are iden-
tified (well 115), and conversely, in areas with local syn-
clines, local anticlines are present (well 185). The West-
Berezivska local anticline is shifted southwest (well 103).
The isopach map shows variations in the area of the
horizon thickness (P,kf), ranging from 40 to 240 m. The
horizon thickness trend map (P,kt) indicates a regional
increase in thickness towards the northeast. The thick-
ness deviation map from the approximate value (Fig. 6)
highlights areas with deviations above and below the
trend. No significant signs of con-sedimentation folding
in local structures during the Early Permian (P,k7) are
observed. Analysis of maps showing local structures and
thickness deviations from the trend for the Mykytivska
suite (P,nk) and the Sloviansk suite (P,s/) generally re-
vealed similarities to the sediments of the Kartamyska
suite (Pkf). That is, in the sediments from the Early
Permian period, the West-Berezivska and East-Berezivs-
ka folds are barely evident. No significant signs of con-
sedimentation origin are recorded for local structures.
The Triassic system (7). Triassic rocks are deposited
with erosion on rocks of Lower Permian age. They initi-
ate sediments of the second structural stage in the field.
Four suites are distinguished within the Triassic forma-
tion — Shebelynska, Korenivska, Serebrianska, and Pro-
topivska. The rock types include sandy-clayey, sandy,
sandy-carbonate, and clayey rocks. A structural map, an
approximating surface map, a first-order local structure
map, an isopach map, a first-order thickness trend map,

and a map of thickness deviations from the approximat-
ing value were constructed for the Triassic system. The
base of the Triassic system is mainly found at depths be-
tween —2,200 m and —2,500 m. No closed folds are vis-
ible on the structural map. The base of the horizon has
an undulating structure. The approximating surface map
shows an increase in the regional depth background, pri-
marily in a northeasterly direction. The local structures
map (Fig. 7) reveals several local anticlines and syn-
clines, with the largest being a local anticline reaching up
to 140 m in amplitude (located between wells 102 and
103), which transitions into a local syncline with an am-
plitude of up to 60 m (from wells 47 to 115). The struc-
tural layout of the Triassic horizon differs from that of
the Carboniferous horizons, where the main features are
the West-Berezivska and East-Berezivska anticlines.
The isopach map shows areal variations in the thick-
ness of the T horizon ranging from 620 to over 900 me-
ters. The trend map of the T horizon thickness reveals a
regional increase toward the northeast. The deviation
map from the approximate values (Fig. 8) indicates ar-
eas with thicknesses above and below the trend. Two
such areas are identified: one with increased thickness
up to 120 meters located from wells 102 to 103, and the
other with decreased thickness up to 60 meters (from
wells 47 to 115). This means that the anticlinal area is
characterized by reduced sediment thickness, while the
synclinal area has increased thickness. Moreover, the
amplitudes of local folds closely correlate with variations

.
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Fig. 6. Map of thickness deviations from the approximate value of the Berezivske field along the horizon (P kt)
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Fig. 8 Map of thickness deviations from the normalized value for the Berezivske field along the T horizon

in sediment thickness, which is a significant sign of the
con-sedimentation formation of these local structures
during the Triassic period (7).

Analysis of maps showing local structures and thick-
ness deviations from the trend for Jurassic sediments (J)
and Cretaceous sediments (K) generally indicates that
they are similar to Triassic sediments (7). The base of
the horizon has an undulating structure. The West-Ber-
ezivska and East-Berezivska anticlines are barely visible.
On the maps of local structures for horizons J and K,
several local anticlines and synclines are observed, likely
caused by con-sedimentation processes.

Thus, studying the history of structural formation
using the updated trend analysis methodology yielded
the following results. For the section of the Berezivske
gas condensate field (Kotelevsko-Berezivska structural
swell in the central part of the axial zone of the Dnieper-
Donetsk depression), three stages of sedimentary strata
formation and folding are identified.

Stage 1 — Carboniferous (C). The West-Berezivska and
East-Berezivska anticlines were mainly formed by con-
sedimentation. In the Upper Carboniferous, a change in
the structural plan begins. These anticlines appear in
slightly altered forms, with a shift of the maxima of local
structures toward the east and with reduced amplitude.

Stage 2 — Farly Permian (P,). A change in the struc-
tural plan occurred. The West-Berezivska and East-Ber-
ezivska folds were not manifested within the Early Perm-
ian deposits. No significant evidence of a con-sedimenta-
tion origin was recorded for the identified local structures.

Stage 3 — Mesozoic (T, J, K). A second change in the
structural plan occurred. The base of the horizon has an
undulating structure. The West-Berezivska and East-
Berezivska anticlines did not manifest. On the maps of
local structures of horizons 7', J, and K, several local an-
ticlines and synclines of mainly con-sedimentation ori-
gin are identified.

That is, in the history of the development of the Ber-
ezivske gas condensate field, there have been two periods
with significant development of con-sedimentation fold-

ing — the Carboniferous (which experienced the greatest
intensity of con-sedimentation folding) and the Mesozoic.

Conclusions. By applying the updated method for
distinguishing local structures into con-sedimentation
and post-sedimentation, the history of the structural
formation of the Berezivske gas condensate field was
analysed. Three stages of structural plan changes were
identified, and it was demonstrated that periods with
significant development of con-sedimentation folding
occurred twice — during the Carboniferous (which ex-
perienced the highest intensity of con-sedimentation
folding) and the Mesozoic.

Prospects for further development involve refining
the methodology by incorporating statistical indicators
and expanding the scope of research to other fields.
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Meta. BcraHoBieHHS eTarmiB (hOpMyBaHHS CTPYK-
Typ bepe3iBChKOro ra3oKoHIeHCATHOTO POIOBUINA 3a
y4acTi KOHCeAMMEHTALiHUX MPOILIECiB.

Metomuka. CTBOpEHHS i aHaJi3 KOMITJIEKCY CTPYK-
TYpPHUX KapT, MOOYAOBAHUX i3 3aCTOCYBAaHHSIM TPEH]I-
aHaJli3y I Pi3HOBIKOBUX BimkiamiB. OrmpalltoBaHHS
iH(opMallii, omyosiKoBaHO1 y (POHIOBII TeOJIOTIUHII
JITeparypi.

PesyapraTin. 3acToCyBaHHS aBTOPCHKOI METOIUKK
PO3MOIiTY JIOKATLHUX CTPYKTYp Ha KOH- i TTOCTCEIM-
MEHTAlilfHi 3 BAKOPUCTAHHSIM TPEeHAAHATi3y J103BOJIM-
JIO BUSIBUTU TpU eTanu popMyBaHHS OiUIsTHKU bepesis-
CKOTO ra30KOHeHcaTHOTO ponoBuiia. I1ix yac kap6o-
Hy Oynu copMoBaHi TOJOBHI CKJIaAKW POIAOBUILNA —
3axinHo-bepesiBcbka Ta CxigHo-bepe3iBcbka aHTHKITi-
HaJjti. BoHu yTBoploBaiucs nepeBaxKHo KOHCEAMMEHTa-
witiHo. IlepeMiHM CTPYKTYPHOTO TIJIaHY PO3IMOYaINCh
y BEpXHbOMY KapOOHi — fesKa 3MiHa (hopM i po3Talry-
BaHHSI ckJIanok. I1im yac paHHBOI TIEPMU CYTTEBO 3Mi-
HUBCS CTPYKTypHMI Tu1aH. 3axigHo-bepesiBchbka Ta
CxingHo-bepesiBcbka aHTUKIIIHAII He TIPOSBUIINCS.
CdopmoBaHi JTOKaJIbHi CTPYKTYPHU € TIepeBaKHO TTOCT-
cenuMeHTaliiHuMu. [1in 4ac mMe303010 CTPYKTypHUIA
TUIaH 3HOBY CYTTEBO 3MiHUBCS. ['0JIOBHI CKJIaK1 pOIIO-
BUIIIA TTPAKTUYHO He TTPOSIBIUIMCH. Ha KapTax JIOKajb-
HUX CTPYKTYpP TOPU30HTIB ME303010 BiIMiUa€eTbCs e-
KiJTbKa HOBUX JIOKQJIbHUX aHTUKJIiHAJIe! i CUHKITiHaJIei
MepeBaXKHO KOHCEAVMMEHTALIMOro MOXOMmKeHHs. Ta-
KUM YUHOM, TIiJ 4yac po3BUTKY bepe3iBcKoro razokoH-
NEHCAaTHOTO PONOBMIIA Mepiogu i3 TepeBaxkalouyruM
PO3BUTKOM KOHCEAMMEHTALIMHOI CKJIag4acTOCTi Bil-
OyBaJIUCh ABiUi — Y KapOOHi i1 Me3030i.

HaykoBa HoBu3Ha. BcTaHoBieHO, 1110 (hopMyBaHHS
CTPYKTypHu Bepe3iBchKOro razoKOHIECHCATHOTO POHO-
BUIIA BiIOYJIOCh y TpU eTamu: KapOoHOBUii (hopmy-
BaHHS CKJIQJOK TIepeBakHO KOHCEIMMEHTAIliiHIM
LIJISIXOM); PaHHBOIMEPMCBHKUI (3MiHA CTPYKTYPHOTO
IUJIaHYy, JUTSI JIOKAJTbHUX CTPYKTYP CYTTEBUX O3HAK KOH-
ceIMMEHTaLiiHOTO TIOXOIKEeHHSI He 3adikcoBaHO);
ME3030MChKMI (Ipyra 3MmiHa CTPYKTYpPHOrO IUIaHY,
(popMyBaHHSI HOBUX JIOKAJIbHUX aHTUKJIiHaNel i CUH-
KJIiHaJIel CyTTEBO KOHCEAUMEHTALIIAHUM LLISIXOM.

IIpakTHuna 3HaummicTb. BcraHoBneHi eranmu dop-
MYBaHHS CKJIaI4aCTUX CTPYKTYP € OCHOBOIO JIJIST aHATi-
3y Ha(pTOTa30HOCHOCTI IS IIEHTPAIbHIl YaCTUHI IIPH-
0CbOBOI1 30HU [IHIMPOBCHKO-/OHELIBKOI 3alTagHU.

Kimowosi ciioBa: sokansha ckaaduacmicms, KoHceou-
MeHmMayiiHi CKAQOKU, NOCMCeOUMEHMAYIHI CKAAOKU,
mpendanania, Haghmoeasosi podosuuia
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