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To evaluate exploration areas and forecast individual productive horizons of exploration
for oil and gas, it is necessary to establish patterns in the location of the already explored
hydrocarbon deposits. The analysis has to consider the structural and tectonic build, litho-
logical and stratigraphic features, and hydrogeological and geothermobaric conditions
of the oil and gas region. The relationship of geothermobaric parameters with the phase
state of hydrocarbons in a vertical section should serve as an important factor for solving
the problem. Within the Eastern oil and gas region of Ukraine, gas, oil, and gas conden-
sate deposits are zoned. Vertical zoning of the location of hydrocarbon deposits of oil and
gas horizons follows the geothermobaric criteria for the Monastyryshchensko-Sofiyivskyi
and Talalaivsko-Rybalskyi oil-and-gas bearing, Hlynsko-Solokhivskyi gas-and-oil bearing
and Mashivsko-Shebelinskyi gas-bearing, Rudenkivsko-Proletarskyi oil-and-gas bearing
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deposits of the Eastern oil and gas region of Ukraine.
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deposits.

Introduction. For the evaluation of explo-
ration areas of the Eastern oil and gas region
of Ukraine, as well as separate forecasting of
individual productive horizons of explora-
tion areas for oil and gas, it is necessary to
establish patterns in the location of already
explored hydrocarbon deposits, taking into
account the structural and tectonic structure,
lithological and stratigraphic features, and

hydrogeological and geothermobaric condi-
tions.

The solution of the problem. The pres-
sure and temperature regime of the Dnieper-
Donets Graben is determined by the magni-
tude of the deep heat flow coming from the
subsoil, the structural and tectonic features
of the region, the lithology of the sedimen-
tary complex, the development of a powerful
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complex of chemogenic and volcanic rocks,
hydrogeological and other factors, and the
presence of hydrocarbon deposits.

The research established the relationship
between the geothermal activity of the subsoil
and the placement of hydrocarbon deposits
[Hrytsyk et al., 1999; Prykhodko et al., 2005;
Kurovets et al., 2019]. Within the Eastern oil
and gas region of Ukraine, spatial zoning in
the location of gas, oil and gas condensate de-
posits has been established. The northwestern
part, the least submerged, contains mainly
oil; the southeastern, the most submerged, is
mainly gas-bearing; the central oil-and-gas
part has a complex ratio of oil-and-gas bear-
ing floors in the section. Similar patterns are
observed in other oil-and-gas bearing prov-
inces of the world.

Main results of the study. Analyzing the
geothermobaric parameters of the region, we
developed vertical zoning and established
patterns in the locations of hydrocarbon
deposits of the Monastyryshchensko-Sofiy-
ivskyiand Talalayivsko-Rybalskyi oil-and-gas
bearing regions, the Hlynsko-Solokhivskyi
gas-and-oil bearing region, the Mashivsk-
ogo-Shebelinskyi gas-bearing region, the
Rudenkivsko-Proletarskyi oil-and-gas bear-
ing region [Prykhodko et al., 2019a, b].

Monastyryshchensko-Sofiyivskyi  oil-
bearing region. The explored oil deposits in
the vertical section are located in the depth
range from 1500.0 to 4921.5 m. The reservoir
temperatures vary from 409.0 to 323.0 K, res-
ervoir pressures — from 14.20 to 52.48 MPa,
thermobaric coefficient — from 7.50 to 22.75,
hydrostatic coefficient — from 1.02 to 1.14.

Talalaivsko-Rybalskyi oil-and-gas bear-
ing region. Based on the values of reservoir
temperatures, reservoir pressures, thermobar-
ic and hydrostatic coefficients in the vertical
section of the studied region, such zones of
the phase state of hydrocarbons were identi-
fied:

— upper (oil-and-gas condensate depos-
its): reservoir temperatures vary from 312.0
to 366.0 K, reservoir pressures — from 13.6
to 31.0 MPa, thermobaric coefficient — from
11.42 to 22.94, zone depth — from 1312.0 to
2996.0 m;
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—middle (oil, gas condensate, gas and oil-
and-gas deposits) — reservoir temperatures
vary from 345.0 to 417.0 K, reservoir pressures
— from 31.1 to 53.4 MPa, thermobaric coef-
ficient — from 7.47 to 12.07, depth of the zone
— from 2998.0 to 4690.0 m;

— lower (gas condensate deposits) — for
this zone, the typical values of reservoir tem-
peratures are more than404.0 K; reservoir
pressures more than 57.47 MPa, thermobar-
ic coefficient — from 8.02 to 4.97 at depths
greater than 4709.0 m.

According to the hydrostatic coefficient,
hydrocarbon deposits in the section of the
studied area are located as follows: oil —
within the range from 1.00 to 1.20 at depths of
productive horizons from 1472.0 to 5088.0 m;
gas condensate — from 1.0 to 1.6 at depths
greater than 1312.0 m; gas — 1.056—1.14 at
depths from 3271.0 to 4261.0; oil and gas —
1.05—1.06 at depths from 2998.0 to 3152.0 m.

The explored oil deposits (48.1 %) are char-
acterized by the following geothermobaric pa-
rameters: reservoir temperatures vary from 313.0
to 397.0 K, reservoir pressures — from 14.20 to
56.15 MPa, thermobaric coefficient — from 6.86
to 22.39, hydrostatic coefficient — from 1.0 to
1.20. The depths of the explored oil deposits vary
from 1472.0 to 5088.0 m. Gas deposits (3.4 %)
were discovered in the depth range from 3271.0
to 4261.0 m and are characterized by reservoir
temperatures from 359.0 to 385.0 K, reservoir
pressures — from 35.38 to 47.65 MPa, thermo-
baric coefficient values— from 8.0 to 10.15, hy-
drostatic coefficient — from 1.05 to 1.14.

For gas condensate deposits (48.5 %) the fol-
lowing geothermobaric parameters have been
established: range of reservoir temperatures
— from 314.0 to 418.0 K, reservoir pressures —
from 13.80 to 83.90 MPa, thermobaric coefficient
— from 5.01 to 22.94, hydrostatic coefficient
— from 1.00 to 1.23. It is worth noting that gas
condensate deposits C , Karaikozivkaand C,,
Berezivka gas condensate fields at depths from
4800.0 to 5412.0 m have relatively high values
of hydrostatic coefficient — from 1.43 to 1.60
at investigated depths from 1312.0 to 5690.7 m.

According to the thermobaric parameters,
the following zones are distinguished in the
vertical section of the sedimentary cover of
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the Hlynsko-Solokhivsky gas-and-oil bear-
ing region:

— upper (oil and gas deposits): reservoir
temperatures vary from 291.0 to 345.0 K,
reservoir pressures — from 8.3 to 23.8 MPa;
thermobaric coefficient — from 13.96 to 35.06;
zone depth — from 346.0 to 2322.0 m;

—middle (oil, gas condensate, gas, and oil-
and-gas deposits) — reservoir temperatures
vary from 336.0 to 400.0 K, reservoir pressures
— from 23.8 to 50.7 MPa, thermobaric coef-
ficient — from 6.17 to 15.20, depth of the zone
— from 2320.0 to 4720.0 m;

— lower (gas condensate and gas depos-
its) — for this zone, the typical values of res-
ervoir temperatures are >388.0 K, reservoir
pressures >50.7 MPa, thermobaric coefficient
— from 7.02 to 3.67 at depths greater than
4720.0 m.

Hydrocarbon deposits in this area are char-
acterized by the following parameters:

Oil deposits (10.3 %) are characterized by
reservoir temperatures ranging from 317.0
to 399.0 K, reservoir pressures ranging from
10.40 to 51.90 MPa, thermobaric coefficient
ranging from 7.61 to 24.86, hydrostatic coef-
ficient ranging from 1.0 to 1.18. Theyare locat-
ed in the depth range from 1256.0 to 4896.0 m.

Gas deposits (7.6 %) are characterized by
the following geothermobaric parameters in a
vertical section: reservoir temperatures rang-
ing from 291.0 to 417.0 K, reservoir pressures
ranging from 8.30 to 64.50 MPa, thermobaric
coefficient ranging from 6.47 to 35.06, hydro-
static coefficient— from 1.0 to 1.27 within the
depth range from 840.0 to 5593.0 m.

The explored gas condensate deposits
(80.5 %) are located at depths from 1500 to
6222.0 m at reservoir temperatures from 336.0
to 419.0 K, reservoir pressures from 23.50 to
113.50 MPa, thermobaric coefficient values
from 3.67 to 14.68, and hydrostatic coefficient
values from 1.0 to 1.24 (the exception is the
high values of the hydrostatic coefficient of
gas condensate deposits in the C;; deposits
on the Rudivska area, C,; Vasylivka oil and
gas condensate, C; , Komyshnyansky, C;
Zakhidno-Koshoviyskiy, Gogolivka gas con-
densate fields, where at depths from 4713.0
to 5795.0 m they reach from 1.35 to 1.65). In
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this oil-and-gas bearing region of the East-
ern oil-and-gas bearing region of Ukraine, the
deepest gas condensate deposit C,, has been
discovered at the Perevozovskyi gas conden-
sate field (6300 m).

Oil and gas deposits (1.6 %) are located in
the depth range from 2338.0 to 3642.0 m and
are characterized by the following geother-
mobaric parameters: reservoir temperatures
vary from 339.0 to 368.0 K, reservoir pressures
—from 23.50 to 40.90 MPa, thermobaric coef-
ficient — from 9.00 to 14.68, and hydrostatic
coefficient — from 1.02 to 1.28. The large ca-
pacities of potentially oil-and-gas bearing de-
posits of the Lower Carboniferous, which lie
at depths of up to 7000 m, open up significant
prospects for the search for new hydrocarbon
deposits.

The Mashiv-Shebelinskyi gas-bearing re-
gion is located in the submerged part of the
depression, where the largest gas condensate
deposits have been explored and are being
developed. The degree of exploration is
88.2 %. The explored gas condensate deposits
are discovered in the depth range from 1200.0
to 4290.0 m and are characterized by the fol-
lowing geothermobaric parameters: reservoir
temperatures — from 318.0 to 365.0 K, res-
ervoir pressures — from 23.14 to 47.15 MPa,
thermobaric coefficient — from 6.73to 11.17,
hydrostatic coefficient — from 1.12 to 1.35.
The exceptions are the C;,, and C5, -P,, de-
posits of the Melekhivskyi gas condensate
field, where at depths from 2780.0 to 3120.0
m it varies from 1.40 to 1.49.

In the vertical section of the Rudenkivsko-
Proletarskyi oil-and-gas bearing region, two
zones of the phase state of hydrocarbons are
distinguished by thermobaric parameters:

— upper (oil, gas condensate and gas de-
posits), characterized by the following param-
eters: reservoir temperatures vary from 295.0
to 382.0 K, reservoir pressures — from 4.5 to
40.4 MPa, thermobaric coefficient — from 9.2
to 43.5; zone depths — from 295.0 to 3700.0 m;

— lower (gas condensate and gas depos-
its) — for this zone, the following values are
typical: reservoir temperatures moreth-
an 380.0 K, reservoir pressures more than
40.4 MPa, and thermobaric coefficient —
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less than 9.2 at depths greater than 3700.0 m.

The values of hydrostatic coefficients for
hydrocarbon deposits of the upper zone are
from 1.0 to 1.2; lower — less than 1.1.

Oil deposits have been explored at depths
from 500.0 to 3610.0 m and are characterized
by geothermobaric parameters: reservoir
temperatures — from 297.0 to 380.0 K, res-
ervoir pressures — from 4.50 to 41.13 MPa,
thermobaric coefficient — from 9.31 to 33.43,
hydrostatic coefficient — from 1.01 to 1.12.
The exception is the C,, oil deposits of the
Zachepylivka oil and gas condensate field,
where at depths of 750.0 m the hydrostatic
coefficient is 1.23.

The area of gas deposits (19.0 %) in the
vertical section is traced at depths from
709.0 to 4875.0 m and is characterized by
the following thermobaric characteristics:
reservoir temperatures vary from 295.0 to
403.0 K, reservoir pressures — from 7.13 to
71.83 MPa, thermobaric coefficient — from
5.61 to 41.37, hydrostatic coefficient — from
1.01 to 1.22. The exceptions are the deposits
of C,, Reshetnekivske gas and oil at a depth
of 2360.0 m and C,,,; Gorobtsivske gas con-
densate at a depth of 4875.0 m of the fields,
where the coefficient values are 1.29 and
1.50, respectively.

Gas condensate deposits have been ex-
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I'eoTepMoOapnyHi KpuTepii Ha(PTOra30HOCHOCTI
AHIIIPOBCHKO-AOHENbKOI 3allaAUHU

I.M. Kyposeubl, LI T pI/II[I/IKI, O.A. HpI/IXOAbKOI,
3.1. quepl, C.C. KYPOBel[I:Z, 2025

1IHCTI/ITYT reoAoril i reoximii roprounx konaama HAH Ykpainu, AbBiB, YKpaiHa
Ipano-DpaHKIBCHKUIM HAI[lOHAALHIH TeXHITHMH
yHiBepcuTeT HadTH i razy, IBano-OpaHKiBCHK, YKpaiHa

A4 IIPOrHO3HOI OIiHKY IIePCIIEKTUBHUX IIOITYKOBO-PO3BIAYBAABHUX TEPUTOPIH, @ TAKOXK
PO3AIABHOTO IPOTHO3YBAHHS OKPEMUX IPOAYKTHBHIX FTOPU30HTIB IIOLITYKOBO-PO3BIAYBAABHUX
IIAOI Ha HA(PTy Ta ra3 HeOOXIAHO BCTAHOBAEHHS 3aKOHOMIPHOCTEN B PO3MIIIleHH] BXKe pOo3-
BIAQHMX ITOKAQAIB BYTAE€BOAHIB 3 YPAXyBaHHAM CTPYKTYPHO-TEKTOHIUHOI OYAOBH, AITOAOTO-
cTpaTUrpaivHX OCOOAMBOCTEH, TIAPDOTEOAOTIUHUX Ta IeOTepMOOApPUYHUX YMOB Ha(TO-
Tra30HOCHOTI'O periony. B3aeM03B'd30K reoTrepMOOapUyYHUX ITapaMeTpiB 3 (pa30BUM CTAHOM
BYT'A€BOAHIB Y BEDTHKAABHOMY PO3Pi3l Ma€ CAYTYBATH Ba’KAUBUM (PAKTOPOM AASI BUPIIIIEHHS
IIOCTaBAEHOI 3apaui. Y Meskax CXiaAHOTO Ha(pTOra3oHOCHOTO PerioHy YKpalHU BCTaHOBAEHA
IIPOCTOPOBA 30HAABHICTE B PO3MillleHHi ra30BUX, HAQTOBUX i Fa30KOHAEHCATHUX ITOKAAAIB.
Po3pobaeHa BepTUKaAbHA 30HAABHICTb PO3MIIIIEHHS IIOKAAAIB BYTAEBOAHIB HAPTOra30HOC-
HMX FOPU30HTIB 3@ re0TepMOOapUYHUMU KpUTepiaMu MoHacTUpHUIeHCEKO-Co(ilBCBKOTO i
TananaiBcbko-PrbarbcbKOro HapTOra3oHOCHUX, ['AMHCHKO-COAOXiIBCHKOTO ra30Ha(TOHOC-
Horo i Mamiscsko-I1IebeAHCBKOrO ra30HOCHUX, PyaeHKIBCEKO-T IpoAeTapcbkoro Hadrora-
30HOCHOTrO parioHy CXipAHOTO HaTOra30HOCHOI'O PETiOHy YKpaiHU.

KAro4oBi croBa: reoTepMoOapUYHi KpUTEPIl, TepMOOapUYHi ITapaMeTpy, HadTOBi, ra-
30BI, Ta30KOHAEHCATHI IIOKAAAU.
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