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THE BURIAL HISTORY OF PERMIAN SEDIMENTS IN THE CENTRAL PART OF THE DNIPRO-DONETS BASIN
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The present paper deals with determination of the Permian paleodepositional environment in the central part of the Dnipro -Do-
nets basin by simulating the burial history model on the basis of lithological, tectonic and paleogeographic data. The authors used
the geological section of the wells Birykivska-653 and Cherepakivska-647 for 1D burial history models. Selected wells character-
ize various structural and tectonic conditions. Cherepakovskaya is semi-anticline and Biryukovsky is submerged block graben.
Also, there are certain differences in the section of Permian sediments. The boundary conditions of the simulation were restored
by interpreting the geological development history of the territory. The sea-level of the basin were interpreted at different times
according to the lithological composition.

Paleodepositional environment in the early Permian are modeled as cyclic changes of paleodepths. The accumulation of a thick
salt and sulfates layer is considered as evaporite origin. It is assumed that in the late Carboniferous and Early Peremian times this
sedimentation basin was semi-isolated or isolated with a stagnant regime.

Late Permian time is characterized by continental conditions, which caused significant erosion and influenced the «<heating» of
this territory. Continental conditions have changed to the coastal one in the Triassic. The section ends with shelf conditions in
Cretaceous and Paleogene.

In accordance to the burial history models, the moments of the largest heating of the basin is on the border of the upper Permian -
Triassic, which coincide with the beginning of the hydrocarbon generation. It has been determined that the source rocks within these
structures generated from 0.650 to 12 kilotons of hydrocarbons. Models of the burial history suggest a significant subsidence in this
area during the late Cretaceous (up to 5 km in the well Birykivska-653). The obtained graphs of thermal conductivity and changes in
the vitrinite reflections indicate a weak maturity of coal-bearing source rocks
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PoboTa cnpsiMmoBaHa Ha YTOYHEHHS YMOB OCAAKOHAKOMUUEHHSI NEPMCBKMX BIAKAGAIB Y MEXaX LEHTPAAbHOI YaCTUHU AHINPOBCLKO-
AOHeLbKOI 3anapvHU LUASXOM MOAEAOBAHHA iCTOpii 3aHypeHHA 0capoBOro 6aceriHy Ha OCHOBI AITOAOTIYHMX, TEKTOHIUHWMX Ta
naneoreorpadiuHMx AaHUX. ABTOPW BUKOPUCTAAM TEOAOTIYHMIA PO3Pi3 CBEPAAOBUH biptokiBecbka-653 Ta YepenakiBcbka-647
AN NobypoBu 1D mMopenelt icTopii 3aHypeHHS Ta TepMiuHOro po3BuTKy. O6paHi CBEPAAOBUHWU XapaKTepu3yHoTb Pi3Hi CTPYKTYPHO-
TEKTOHIYHI 06CTaHOBKM - YepenakiBCbKy HaniBaHTUKAIHAAL Ta BiptoKiBCbKMI 3aHYpeHU BAOK-TpabeH Ta NEBHUMMU BIAMIHHOCTAMMU Y
pO3pi3i NEPMCbKHKX BiAKAAAIB. PaHWUHI yMOBU MOAEAIOBAHHS BYAO BIAHOBAEHO LLASIXOM iHTEPRpeTalLi icTopil reoAOriYHOro PO3BUTKY
TepuTopii. 3a AITOAOTIYHMM CKAAAOM ByAO IHTEPNPETOBAHO NAAEOTAMBUHIU BaceiHy B Pi3HWI Yac.

YMOBM 0CaAKOHAKOMUUYEHHS B PaHHiM NepMi 3MOAEAbOBaHI IK LUKAIYHE KOAMBAHHS NAaA€OrAMOUH, MPU LIbOMY HAKOMMUYEHHSA NOTYXHOT
TOBLLLi COAi Ta CyAbdATIB PO3IAAAAETLCA 3 TOUKM 30pYy €BaNOPUTOBOrO NMOXOAXEHHS. MPUNYCKAETbCS, WO Y Ni3HbOKAM'AHOBYTiAbHUM
Ta PaHHbONEPMCbKWI Yac AaHWUIM BaceiH 0CapkOHaKoMMUeHHs ByB HaniBi30AbOBAHWM ab0 i30AbOBaHUM 3 3aCTIHHUM PEXUMOM.
Mi3HBONEPMCBKMI Yac XapaKTepPU3YyETbCA KOHTUHEHTAABHUMW YMOBAMM, LLO CIIPUUMHUAO 3HAYHY €PO3it0 i BMIAMHYAO Ha «Mporpis»
AaHOI TepUTOPIl. KOHTUHEHTAAbHI YMOBM 3MiHUAWUCL Ha NpUbepexHi y Tpiaci. Po3pi3 3akiHUyeTbCA LEAbGOBUMU YMOBAMMU Y KPEMAI
Ta NaAeoreHi.

BianoBiaAHO A0 MoAeAel TEPMIYHOTO PO3BUTKY, BUAINEHO MOMEHTM HaMbiAbLLOrO NPorpiBaHHs 6aceriHy Ha rpaHuLl BepXHs nepmb —
Tpiac, AKi cniBnaaatoTb 3 MOUATKOM reHepaLlii ByrAeBOAHIB. BU3HaU€eHO, LLIO MaTEPUHCBHKI MOPOAN B MEXax AAHUX CTPYKTYP reHepyBaAu
Bia 0,650 A0 12 KIAOTOH ByrA€BOAHIB. MoaeAi icTOpii 3aHYpeHHSA NpUNyCKatoTb 3HaYHE OMyCKaHHA Ha LM TepUTOpii NPOTArOM Mi3HbOT
Kpenan (A0 5 KM Yy CBEPANOBUHI BiptokiBebka-653). OTpumaHi rpadikv TENMAONPOBIAHOCTI Ta 3MiH BiAOKMBAOUOi 3AATHOCTI BITPIHITY
BKa3ylOTb Ha CAabKy 3PIAICTb KaM SHOBYMIABHUX MaTEPUHCBKUX MOPIA (R, = 0.7%) B AOCNIAXEHWX CBEPANOBHMHAX, LLO MOXE 6yTH
OCHOBHUM $HaKTOPOM HeYCiLHOCTI NPobypPEHUX CBEPANOBHH.

KAKOUOBI CAOBa: €BanopuUTH, YMOBU OCAAKOHAKONUUEHHS, iCTOPIA 3aHypeHHs, AHINPOBCbKO-AOHELbKa 3anaamMHa

INTRODUCTION hydrocarbon exploration. 1D simulation of the burial
Sedimentary basins studying require distinguishing and thermal history includes all petroleum system
not only dimensional distribution, but also the histo- elements. That is help to investigate sedimentary
ry of their transformation over geological time. Basin  basins in detail. Today, petroleum geology has devel-
modeling is a crucial step in the regional and local oped tools for evaluating the formation of a single
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layer in the context of the sedimentary basin devel-
oping. Investigation of the single strata role in the
sedimentary basin formation requires careful study
of accumulation and erosion processes. Moreover,
erosion properties and the amount of eroded mate-
rial give an opportunity to determine paleodeposi-
tional environment in the particular basin.

Basin modeling allows us to evaluate the pros-
pects with a minimum amount of data. Generally
the 1D model is based on the layers well-tops and
ages (which allowing creation of burial history mod-
el) and lithology, which defines paleodepositional
environment, petrophysical properties, and petro-
leum system role of each layer as well as boundary
conditions for the basin

PREVIOUS STUDIES

Geology and geochemistry in sedimentary basins
have been established sciences for centuries. Impor-
tant textbooks, such as (Tissot, Welte, 1984), (Hunt,
1996), (Gluyas, Swarbrick, 2004), (Peters et al.,
2005), (Allen and Allen, 2005), summarize the knowl-
edge especially related to petroleum geosciences.
The first basin modeling computer programs were de-
veloped around 1980 (Yukler et al., 1979). The main
concept encompassed multi-1D heat flow simulation
and subsequent geochemical models to construct pe-
troleum generation and expulsion maps for the evalu-
ation of source rock maturity. One of the key tasks
was to calculate and calibrate the temperature history
during the evolution of a geological basin. Heat flow
calculation is one of the best-investigated problems
in applied engineering. A formulation and solution
of the corresponding differential equations can be
easily achieved. Once the paleo- temperatures were
known, equations for chemical kinetics could be used
to evaluate the cracking rates of petroleum genera-
tion. Textbook (Nikishin et al., 1999) is equally impor-
tant to understand modeling procedure. It describes
in detail the basic principles of modeling and analy-
sis of the sedimentary basins development. Another
work (Galushkin, 2007), shows the role of tempera-
ture, heat flow and tectonic processes in the simula-
tion. The burial history model for the Dnipro-Donets
Basin (DDB) was shown in (Gonchar, 2008) abstract.
This work clearly describes the necessity of the most
accurate paleo water depths data for simulation.

MAIN ISSUES

The Dnipro-Donets Basin geological history is stud-
ied for a long time, however a lot of white spots left.
An example of this is the Permian - Triassic and

Permian - Carboniferous boundaries. The Permian -
Triassic border shows significant erosion that caused
some confusion in stratigraphy of this region. From
another stand point there is Permian - Carbonifer-
ous border. It is characterized by the similar lithology
in both cases. Mainly, these strata consist of altera-
tion of shales and sandstones. Besides, Permian
sediments in the central part of the Dnipro-Donets
Basin are petroleum reservoir. That is why studying
their lithology and distribution is a fundamentally
important issue. The lithological variations in Perm-
ian sediments form stratigraphic traps. They are per-
spective for hydrocarbon production. For instance,
the gas and condensate extracted from stratigraphic
trap on Kotlyarivka gas and condensate field.

GOALS OF THIS STUDY

The purpose of this work was to examinate the ther-
mal history of the Permian sediments in the central
part of the Dnipro-Donets Basin. To achieve this pur-
pose we have analyzed.the lithological section and
built the 1D burial and thermal history models for
two wells - Birykivska-653 and Cherapakivska-647.
The data was taken from report (Tkachenko, 1990).
Gas and condensate fields, such as Western Khres-
tyshche, Chervonoyarske, Western Starovirivka, Ved-
medivka, Kegychivka, Shebelynka are widespread at
this territory (Arsiriy et al., 1999). The main feature
of these fields is the productive horizons in the Perm-
ian sediments. The main reservoir is Kartamysh and
Mykytivka formation of the Lower Permian. This area
is important for studying because of the lithological
variation of the stratigraphic traps. Analysis of pa-
leodepositonal environment and basin modeling can
lead to discovering new hydrocarbon deposits.

MAIN METHODS AND APPROACHES

Basin modeling is dynamic modeling of geological
processes in sedimentary basins over geological time
spans. A basin model is simulated forward through
geological time starting with the sedimentation of
the oldest layer until the entire sequence of layers
has been deposited and present day is reached
(Hantschel, Kauerauf, 2009). Today, computer simu-
lation is one of the main methods for visualizing the
geologijc history of the sedimentary basins. At the
same time, geological models are inverse. In other
words, by the given results, we have to determine the
processes leading to them. Simulation is based on
the very complex theory, which integrate mechani-
cal and chemical behavior of rocks. But most of the
sowtware developed for such simulation consists of
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powerful databases with petrophysical and petro-
chemical properties of rocks and «hides» the many
parts of calculations from the scientist.

The main data required for computer simulation are:

- Modern geological section with well-tops of layers
boundaries and selected lithology of each layer from
the database, which consist of related properties;

- Interpretation of erosion and hiatus parame-
ters (time, duration and thickness of eroded rocks)

- Absolute dating of the geological boundaries

- Basin boundary conditions such as paleo wa-
ter depth, paleoclimate and paleo heat flow

The basin modeling relay on the following factors:

1. Geological section is a sequence of layers,
and the history of subsidence is a sequence of geo-
logical events. To switch from one description to an-
other it is necessary to determine boundary dates,
erosion and hiatus.

Birykivska-653

caspmearsill
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Fig. 1. Section of the Birykivska structure (Tkachenko,
1990).
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2. The position of the upper boundary of the
section in the each moments of the past establish-
ing on the eustatic sea-level data.

3. The subsidence causes compressions of the
rocks.

Basin modeling helps measure the importance
of events, as well as uses the obtained data for
graphical visualization and numerical modeling of
geological processes (Nikishin et al, 1999). In the
1D approach, itis assumed that all heat flow vectors
are directed vertically.1D solutions often provide a
good estimate for temperatures since the boundary
values define radial core to surface aligned paths.
They are especially used for well-based calibra-
tions of basal heat flow trends. Exceptions, which
cannot be modeled with 1D approaches are local
areas of extraordinarily high thermal conductivi-
ties like salt domes, which bundle heat flow vectors
from adjacent areas along highly conductive ave-
nues (Hantschel, Kauerauf, 2009).

GEOLOGICAL SETTINGS AND INPUT DATA
In the process of studying the Permian sediments,
the main task was to analyze the role of these
strata in the Dnipro-Donets basin developing in the
context of the petroleum system. For analysis, the
central part of the Dnipro-Donets basin was select-
ed. During the study, the main regional petroleum
system elements were identified: source rocks,
reservoirs, seals, which are representative for this
territory. The lithological section was also analyzed
and paleodepositional environment were deter-
mined. In the result of the analysis we created 1D
burial history model, shown in Fig. 1 with boundary
conditions of paleo water depths, SWIT (sediment-
water-interface temperature) and heat flow (Fig.
2-4). These data provide an opportunity to analyze
the formation of the Dnipro-Donets basin and draw
conclusions about the hydrocarbon perspectives.
Tectono-Stratigraphic Development. The cor-
relation of geological events and sedimentary
strata is described in (Ulmishek, 2001) abstract.
The sedimentary succession of the DDB consists
of four sequences that reflect major stages in tec-
tonic development of the basin. The pre-rift plat-
form sequence is poorly known in much of the DDB
because of great burial depths, but different parts
of this sequence have been penetrated by wells
in the marginal zones of the basin. The sequence
includes Middle Devonian-Lower Frasnhian clastic
and carbonate rocks. These rocks were deposited
in platform conditions. Judging from the absence of
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Fig. 2. Global Mean Surface Temperature (Wygrala, 1989).

marginal facies, the platform originally extended far
beyond the present limits of the formations.

Establishing of the rift began in Middle Frasnian
time and continued until the end of the Devonian
period. During rift development, the Ukrainian shield
was uplifted; it became a major source of terrig-
enous clastic material that formed fans in proximal
areas along the southern rift margin. Analogy with
the Pripyat basin indicates that both salt formations
probably filled deep-water basins, in which organic-
rich anoxic shales and carbonates were deposited
prior to evaporite sedimentation. The total thickness
of the synrift sequence is estimated to 4-5 km.

The post-rift sag sequence is bounded by the
pre-Carboniferous and pre-Triassic unconformities
(fig. 3). The tectonic regime and paleodepositional
environment of deposition of this sequence differ
markedly from those that existed earlier in Devo-
nian time. Termination of rifting was accompanied
by cessation of uplift of the Ukrainian shield. The
shield probably was covered by a thin veneer of
Carboniferous sediments. A large volume of fluvial
clastic material was transported by a river from the
northwest along the basin strike. The river delta
prograded into the deep-water basin that existed
from Devonian time. The basin probably was filled in
Middle Visean time; Late Visean and younger sedi-
ments were deposited on the previously existing rift

shoulders. Serpukhovian and younger Carbonifer-
ous sediments commonly consist of cyclothems of
marine limestone or shale at the bottom to coal and
paleosol beds at the top.

During Carboniferous the Dnipro-Donets basin
subsided isostatically and under the sediment load.
The rate of subsidence was high. The rocks are dom-
inantly clastics; some limestones were deposited on
the northern margin, and occasionally also in the ba-
sin center during transgressions and retreat of the
delta. Increased aridity during Asselian-Sakmarian
(Early Permian) time resulted in deposition of red
beds, carbonates and evaporites (including salt).

The post-rift sag stage was terminated in Artin-
skian (Early Permian) time by compression related
to Hercynian collision of continental blocks with the
southern margin of the Russian craton. Shortening
of the crust increased southeastward, and in the
Donbas foldbelt the shortening resulted in thrusting,
folding, and partial inversion of the basin. A shallow
foredeep formed along the northern boundary of the
foldbelt. In the DDB, the intensity of uplift and erosion
increased southeastward along the basin strike and
from the northern to the southern basin margins.

Sedimentation in the basin resumed in Trias-
sic time, when continental red and variegated gyp-
siferous shales and some fresh-water carbonates
were deposited on the truncated surface of older
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Fig. 3. Boundary conditions tables for
a)Paleo Water Depth in 647 well;

b) SWIT in 647 wel;

¢ ) Heat Flow in 647 well;

d) Paleo Water Depth in 653 well;

e) SWIT in 653 wel;

f) Heat Flow in 653 well.
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Fig. 4. Depth plot for

a) Vitrinite Reflectance in 647 well;

b) Vertical Thermal Conductivity in 647 well;
c) Vitrinite Reflectance in 653 well;

d) Vertical Thermal Conductivity in 653 well.
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strata. Rocks of the post-rift sequence are Triassic,
lower-Middle Jurassic, Cretaceous and Upper Juras-
sic carbonates. The sediments were deposited in a
gentle platform-type depression that extended far
beyond the boundaries of the Paleozoic basin.

Tectonic structure. The blocks penetrated by
wells Birykivska-653 and Cherapakivska-647 have a
different tectonic structure. The results of the Che-
rapakivska-647 drilling confirm anticline structure.
The Cherapakivska structure on the top of the Karta-
mysh formation is a semi-anticline, limited from the
north by fault. But in fact, the hypsometric position
of the Permian and Carboniferous perspective hori-
zons was deeper than predicted. The nature of the
penetrated section shows a significant subsidence.
Birykivska structure is a submerged block graben
with Permian sediments monoclinal bedding (Fig.1).

Lithology. Deposits of the Lower Permian are
represented by evaporite and terrigenous forma-
tions. The Kartamysh formation of the lower Perm-
ian is composed of terrigenous sediments. It is
mainly an alternating layers of shales and siltstone
with thin layers of sandstone.

Evaporite formation is divided into two subfor-
mations: rock-salt-bearing (Mykytivka and Slovyan-
ska formation) and K-Mg-salt-bearing (Kramator-
ska formation) (Shekhunova, 2015). The first one
is represented by the alternating layers of rock salt,
anhydrite, dolomite, limestone and gallopelites. In
rock-salt-bearing subformation 5 cycles are dis-
tinguish, which begin with rock salt, and end with
the interlayers of anhydrites, dolomites and gallo-
pelites. The second subformation is represented by
rock salt with layers of anhydrite, salted siltstones,
clay and sandstones, potassium and magnhesium
salts. There are 2 cycles that begin with rock salt
and end with terrigenous rocks.

Source rocks. In general, the main source rocks
in the Dnipro-Donets basin are represented by the
following Carboniferous formation. 1) Serpukhovian
rocks composed of argillites with carbonated plant
detritus. It contain near 2% of TOC (Total Organic Car-
bon) and 300.0 mgHC / gTOC of the HI (Hydrogen In-
dex). 2) The Moscowian formation composed of coal-
terrigenous rocks with layers of coal and limestone.
TOC is 1.5% and Hl is 300.0 mgHC / gTOC (Misch et
al., 2015). Organic matter in the source rocks belongs
to the second and third type of kerogen. It confirmed
by production data. The main extracting hydrocar-
bon in this regjon is gas and condensate (Arsiriy et
al., 1999). Source rock is represented by Kartamysh
formation in Cherapakivska-647 well. These are lime-
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stones with the interlayers of brown organic matter.
TOC is 1.5% and HI is 80.0 mgHC / gTOC taken by
analogy to work (Misch et al., 2015). Source rock from
the Birykivska-653 well was deposited in the Upper
Carboniferous. These are black, carbonaceous argil-
lites. The TOC is 1.1% and HI is 80.0 mgHC / ¢TOC
also taken by analogy to work (Misch et al., 2015).

RESULTS

Birykivska-653 and Cherapakivska-647 have a
similar lithological section. Neogene deposits are
represented by sand with clay layers. This may in-
dicate coastal paleodepositional environment up to
30 meters deep.

Paleogene sediments consist of sandstones
and marls. Marls accumulates in the open shelf
with up to 200 m depth. The Cretaceous system is
represented by white chalk with interlayers of marl.
Cretaceous sediments are formed in pelagic con-
ditions, separated from the coast, at a depth from
200 m. The Jurassic system consists of alternating
layers of sandstones and shale with rare interlayers
of limestone. This indicates the dynamic, coastal en-
vironment. Accepted depth is 20 m. Triassic is rep-
resented by shales with rare layers of sandstones.
Shales can be accumulated in the deepest parts of
the oceanic shelf and the depth was taken at 150
m. There is erosion on the Permian-Triassic border.
So, it is believed that in the Guadalupian and Lop-
ingian series were continental arid conditions, and
the deposits did not accumulate, but eroded. The
Permian system is represented by evaporite and
terrigenous formations. In general, salt sediments
are formed by the evaporation of brines. Brine can
be formed directly from sea water when it is evapo-
rated in a semi-isolated or completely isolated sea
in the arid region. The depth of such an isolated
basin was adopted at 30 m depth.

Basin modeling. The Kartamysh formation of the
lower Permian is completely replaced by the terrige-
nous component: the alternation layers of argillites,
siltstones and rarely sandstones. A similar section,
but with the predominance of argillites observed
in the Upper Carboniferous. There is a significant
amount of mica, as well as brown argillites and
siltstones. This suggests that in the Upper Carbon-
iferous and Early Permian times there was zone of
lakes, or even stagnant swamps. Formation depth of
these deposits was accepted from 10 to 30 m.

The basis of basin modeling is the lithology and
stratigraphy of penetrated sediments. Paleo water
depth (PWD), heat flow (HF) and sediment water in-
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terface temperature (SWIT) data are used for burial
history simulation. The heat flow is determined from
the main tectonic events. The highest rate of heat
flow was at the rift event in the Dnipro-Donets ba-
sin. Sediment water interface temperature can be
selected from Petromod databases. It lays on the
distribution of temperatures around the globe de-
veloped by Bjorn Wygrala (Schlumberger, Aachen,
Germany) in 1989 (Fig. 2).

The bulk thermal conductivity is controlled by
conductivity values of rock and fluid components.
Mixing rules for rock and fluid components are
generally complex and depend on whether the mix-
ture is homogeneous or layered (Fig. 4a, Fig. 4c)
(Hantschel, Kauerauf, 2009).

The results of simulation are time plots of the
PWD, HF, SWIT and the generation mass (Fig. 3).
Moreover, depth plots are simulated too. There are
plots of pressure, thermal conductivity and vitrini-
te reflection. Combination of SWIT, PWD and HF
makes possible to link subsidence with sedimen-
tary basin heating.

OVERALL CONCLUSION

The obtained results point to the dynamic history
of the Dnipro-Donets basin development. The thick-
ness of Permian section is up to 2 km. Moreover,
there is cyclicity in the evaporite and terrigeneous
formation. The cyclicity related with dynamic pa-
leodepositional environment with regular sea level
changes. In conclusion, this basin of sedimenta-
tion was semi-isolated during Permian time. Such
a powerful layer of salt could be formed in the pres-
ence of a constant source of brine. Probably, there
was a channel connecting the East European evap-
orate basin with the Dnipro-Donets basin.

It is clear that burial history model of Chera-
pakivska-647 well is more matured than model
of Birykivska-653 (Fig. 5a, Fig. 5b). This differ-
ence may lead to the location of the source rock in
the section. On the other hand, main source rock
wasn’t penetrated because of significantly deep
bedding. Maximum burial occurred around late Cre-
taceous in 653 well. At the same time, this well was
not drilled to the foundation. So the actual depth of
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Fig. 5.

a) 1D Burial history model for 653 well;

b) 1D burial history model for 647 well;

c) Time plot of generation mass in 653 well;
d) Time plot of generation mass in 647 well.
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the subsidence is even greater. The largest heat-
ing of the basin is observed on the Permian-Triassic
border and during Cretaceous time. These events
involve the beginning of the hydrocarbons genera-
tion. The resulting generation plots indicate that
the discovered source rocks could generate up to
0,000650 mega-tons of hydrocarbons in 647 wells
and up to 0,0120 mega-tons of hydrocarbons in
653 wells (Fig. bc, Fig. 5d).

The key point is that wells did not get hydrocar-
bon production during drilling. This may occur be-
cause of the lack of paths or time for hydrocarbon
migration due to the significant subsidence of the
main gas generating rocks. We can estimate matu-
rity of source rock by obtained plots of vitrinite reflec-
tion changes. Models for both wells are not mature
enough (R, = 0.7%) (Fig. 4, Fig. 4Db). It could also af-
fect the absence of hydrocarbons in these wells.
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IVANNA O. STRELTSOVA, IVAN V. VIRSHYLO

In summary, the studied areas are not perspec-
tive in terms of hydrocarbon production. The pres-
ence of such a thick layer of Permian sediments
formed in 10 million years is important for analyz-
ing geologic history of the Dnipro-Donets basin. This
may indicate a high rate of sedimentation at this
time. Such sedimentation may be related with cli-
mate and the presence of a constant brine source.

The further perspective is the construction of a 3D
burial history model with the inclusion of more wells
and the spatial distribution of the main petroleum
system elements data. Such a model will determine
not only stratigraphic traps for hydrocarbons, but also
analyze their prospects for oil and gas production.
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YHCTUTYT reonoriuHux Hayk HAH YkpaiHu,

KwiB, YkpaiHa

2KWUIBCbKUIA HaLiOHaAbHUI YHiBepcuTeT iMeHi Tapaca LUeBueHka,
KuiB, YkpaiHa

UCTOPUSA NOTPY)XEHUA U TEPMUYECKOIO PA3SBUTUA NEPMCKUX OTAO)KEHUM LLEEHTPAAbHOM YACTHU

AHENPOBCKO-AOHELKO BMAAUHDI
U.A. CtpenbuoBa, U.B. Bupwumnno

Pabota HanpaBAaeHa Ha YTOUHEHWE YCAOBWMI OCAAKOHAKOMAEHWMS MEPMCKWUX OTAOXEHWA B NpPeAeAax LEHTPAAbHOM 4acTu
AHenpoBCcKo-AOHELKOW BNaAUHbI MyTEM MOAEAMPOBAHMSA UCTOPUW NOTPYXKEHUSI 0CAAOYHOTO BacceiHa Ha OCHOBE AUTOAOTMYECKMX,
TEKTOHUUYECKUX M naneoreorpadryeckmnx AaHHbIX. ABTOPblI MCMOAB30BAAU FE€OAOTMUYECKUI pa3pe3 CKBaXWH BuplokoBcbkan-653
1 YepenakoBckan-647 ans noctpoeHusi 1D moaenelt UCTOPUU NOTPYXEHUSA U TEPMUYECKOTO pa3BuTUsa. U3BpaHHble CKBaXMHbI
XapaKTepU3ytoT Pa3AUUHbIe CTPYKTYPHO-TEKTOHUYECKUME OOCTaHOBKM - YepernakoBCKYHD MOAyaHTMKAMHAAL W BUpPOKOBCKUIA
NorpyXeHHbIN 6A0K-TpabeH 1 ONpeAeAeHHbIMW Pa3AMUUSIMK B pa3pese NePMCKUX OTAOXKEHWI. paHWYHbIE YCAOBUS MOAEAMPOBAHUS
6bIAO BOCCTAHOBAEHO MYTEM MHTEPNPETALIMK UCTOPUM FTEOAOTMUECKOTO PA3BUTUA TEPPUTOPUU. O AUTOAOTMUECKOMY COCTaBy BbIAO
MHTEPNPETMPOBAHO NaneorAybnHbl 6acceiHa B pa3Hoe BpeMS.

YCAOBMA OCAAKOHAKOMAEHWUSA B paHHEN NEPMU CMOAEAMPOBAHbI Kak LMKAMYECKOE KoneDaHWe NaneorAMbuH, Npy 3TOM HaKoMAEeHWe
MOLLHOW TOALLM COAM M CyAb®ATOB pacCMaTpuBaEeTCA C TOYKM 3PEHWA eBanopUTOBOro MPOMCXOXAeHMA. Mpeanonaraertcs, uto
B MO3AHEKAMEHOYTOAbHOE W paHHenepMckoe Bpemsi AaHHbIi 6acceiH OCaAKOHAKOMAEHUSI ObIA MOAYM3OAMPOBAHHBLIA WAU
M30AMPOBAHHbIN C 3aCTOMHBIM PEXUMOM.

[o3aHenepmMcKoe BpeMs XapaKTepmuayeTca KOHTUHEHTAAbHBIMW YCAOBUSIMW, KOTOPbIE MOBAEKAU 3HAYUTEABHYIO 3PO3UIO0 Y MOBAUSIAU
Ha «NporpeB» AAHHON TePPUTOPUN. KOHTUHEHTaAbHbIE YCAOBUS UBMEHUAUCH Ha MpUBpexHble B Tpuace. Pa3pes 3akaHuMBaeTcs
LeAbGOBbIMU YCAOBUSIMU B MEAY U NManeoreHe.

CornacHoO MOAEASIM TEPMUUECKOTO Pa3BUTUS, BbIAGAEHBI MOMEHTLI HaMBOAbLLERO NporpeBa baccelHa Ha rpaHULLE BEPXHSAS NEPMb -
Tpuac, KoTopble COBMaAaT C HAYaAOM reHepaLuun yraeBoAOPOAOB. ONpeAeneHo, YTO MaTEPUHCKUE MOPOALI B NPEAEAax AAHHbIX
CTPYKTYp reHepupoBann ot 0,650 A0 12 KMAOTOHH YrA€BOAOPOAOB. MOAEAN MCTOPUKM MOTPYXEHUSI NPeAnoAaratoT 3Ha4YMTEAbBHOE
OnycKaHWe Ha 3ToM TEPPUTOPMU B TeueHue MO3AHEro Mena (A0 5 KM B CKBaxuHe BuptoknBcbka-653). MoAyyeHHble rpadukm
TENAOMPOBOAHOCTU U U3MEHEHWI OTpaXaTeAbHOW CMOCOBHOCTU BUTPUHWTA YKa3biBatoT Ha CAabyro 3penOCTb KaMEHHOYTOAbHbIX
MaTepUHCKUX NopoA (R = 0.7%) B UCCAEAOBAHHBIX CKBaXMHaX, MOXET GbiTb OCHOBHbIM GaKTOPOM HEMPOAYKTMBHOCTH NMPOBYPEHHbIX
CKBaXMH.

KaroyeBbie cA0Ba: 3BanopuThl, yCAOBUS OCAAKOHAKOMAEHUS, UCTOPUSA NOrpyxeHus, AHENPOBCKO-AOHEeLKas BNaauHa.
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