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SUMMARY

Despite the large number of works devoted to the oil and gas potential of western Ukraine and the
Carpathian foredeep, in particular, a number of issues remain problematic or not fully resolved. Such
issues include the southwestern border of the Carpathian foredeep under the Carpathian thrust. One of
the ways to solve this issue is the interpretation and reinterpretation of geological and geophysical data
using modern computer technologies. Modern methods and technologies will also contribute to
increasing the fund of structures, as their shortage is a serious problem today. Types of the geophysical
investigations carried out in the Western region of Ukraine are described. The perspectives on oil and
gas of the tectonic units of the Western part of Ukraine are outlined.
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Introduction.

Fold and thrusts belts with their foredeeps still remain hydrocarbon sources. Thus, according to the
work (Sachsenhofer at all, 2018), the foredeeps of Europe are promising for hydrocarbon production.
Also, for great prospects oil and gas basins of Ukraine including Carpathian Foredeep are indicated by
other authors (Burianyk, 2003).

The study of the geological structure and oil and gas potential of the Carpathian Foredeep has more
than 200 years history. During this time, geologists from many countries representing different
geological schools worked here. The presence of such important minerals as salt, ozocerite,
hydrocarbons, sulfur attracted the attention of investors from all over the world (Klitochenko et al, 1964;
Kozak &amp; Semenyuk,2015; Krzywiec, 2018; Biletskyi & Hayko, 2019).

The first regional map with Carpathian Foredeep was the map of Stanislav Stashyts Named “O
ziemiorodztwie Karpatow i innych gor i rownin Polski” (Grigelis et al, 2018). Since that time, a large
number of geological maps based on field work, drilling data and geophysical studies were built here.
Many works were published to understand the structure of this tectonically complex area. At the modern
stage, detailed sedimentological studies are conducted in the Carpathian Foredeep (Oszczypko et al,
2012, 2014, 2016), structural (Nakapelyukh et al, 2017, 2018) and geochemical researches

Prospects for the oil and gas potential of the Carpathian foredeep depend on the successful study of the
deep structures. The oil and gas bearing capacity of the foredeep is still one of the important and not
full solved problems.

The volume of geological exploration works (GEW) in the Western oil and gas region has significantly
decreased over the last decade. However, their decline has somewhat stopped today. The volumes
perspective oil and gas structures are running out. Therefore, there is an urgent need to replenish them
both by reviewing and reinterpreting old areas, and by finding new directions of geological exploration
work in slightly disturbed areas, considering new views on the structure of the Carpathian region and
the involvement of modern computerized methods of geophysical data processing.

Oil and gas bearing of the Western part of Ukraine.

In the Western region of Ukraine in the 1960s and 1970s, regional works was carried out using the
methods of GSZ-KMZH, gravimetry, magnetometry, electrometry, etc. They are the basis for studying
the deep structure of the Western region, in particular, on the surface of the Preryphean crystalline
basement. A new stage of regional works began in 1980-1990. As a result, the ZUGRE of the
Ukrgeofizyka DPP conducted seismic surveys of the MSHT along key intersections of the Carpathian
region, which in small volumes (due to lack of funds) continue to this day. Since the end of the nineties
of the 20th century, ZUGRE and the main branch of UkrDGRI have been conducting electrometric
work by the method of magneto telluric subsurface sounding using modern digital stations and computer
processing methods. Unfortunately, their volumes are small (Atlas, 1998).

Seismic studies conducted by MSGT on geotraverses of the Carpathian region often did not provide
answers to the relevant geological questions concerning the deep structures, in particular due to their
insufficient depth (Bilichenko et al, 1995).

The results of gravimetry and electrometry (MTZ) are not fully connected with regional seismic studies
from the point of view of their complex interpretation. At the same time, the areas of oil and gas
exploration and production, the reserves of the fund, which would give a significant increase in oil and
gas reserves and lead to the discovery of medium and large hydrocarbon deposits, are running out.

In 1998-2000, within the framework of theme No. 815, research was carried out on regional
geotraverses P-2 (Peremyshliany — Berehovo) and P-5 (Chernivtsi — Hryniava), new models of the depth
section on these intersections and maps of the Mesozoic surface paleorelief were constructed, as well
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as given recommendations for carrying out mineral exploration in a number of promising areas of
Volyno-Podillia, Bilche-Volytsia and Boryslav-Pokuttia units of the Carpathian foredeep (Figure 1).
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Figure 1. The main tectonic units of the Ukrainian Carpathians (Structural, 1991; Trushkevich, 2001)

Only two gas fields have been discovered in the Volyn-Podilia oil and gas-bearing region (in Middle
and Lower Devonian deposits). There are reasons to believe that with further study, their number will
increase due to both the expansion of the stratigraphic range and the discovery of new types of deposits.
In addition to gas deposits, oil accumulations may also be discovered here (Atlas, 2001).

There are 44 deposits in the Bilche-Volitskyi oil and gas-bearing area. 12 of them are gas and gas
condensate with deposits in Miocene and Mesozoic formations, and only two are oil, one in the
northwest (Kokhanivske, Upper Jurassic) and the other in the southeast (Lopushna, Paleogene,
Cretaceous and Upper Jurassic) (Figure 2).
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Figure 2. Geological cross section of the Upper Jurassic on Kokhanivske field between wells Kkh-15
and Kkh-1.

The area has been studied in detail by drilling and seismic surveys, which indicate significant prospects
only in its south-eastern part under the thrust of the Pokuttia-Bukovyna Carpathians.

The Boryslav-Pokuttia region is mainly oil-bearing: of the 39 deposits discovered here in Paleogene
formations, 37 are oil, oil and gas, and oil and gas condensate, and only two are gas condensate. They
are concentrated in almost all tiers of folds. Prospects for discovering new deposits are primarily
associated with their submerged parts at depths of more than 4-5 km (Atlas, 1998).
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The main oil and gas complex is the Paleogene in the Boryslav-Pokuttia zone (unit). It is characterized
by the development at different stratigraphic levels (Paleocene, Lower, Middle and Upper Eocene,
Oligocene) of massive sandstone horizons with a thickness of tens and hundreds of meters. They have
medium and low collector properties, are not sustained over the area, and are often replaced by fine-
rhythmic flysch or clay formations at a fairly close distance (Zayats et al, 2005).

The southwestern border of the Carpathian foredeep as part of the Boryslav-Pokuttia nappe has not yet
been definitively determined. It is located under the Carpathian thrust and has not been reached by
drilling. The deepest wells over 7 km in the Carpathian region, Shevchenkovo-1, Lugy-1, Mizun-1,
Synyovydne-1, did not penetrated of the allochthonous Carpathian deposits.

A complex of Mesozoic, Paleozoic, and Riphaean formations stands out as the next row of sedimentary
deposits along the geotraverses. Hydrocarbon deposits in Mesozoic sediments were found in the
northwest of the Bilche-Volytsia zone as part of the Krukenychi and Kosiv-Ugersko subzones. The oil
and gas potential of younger deposits of the Carpathian foredeep has not been established (Krupsky,
2001).

Conclusion

Despite the more than 200-year history of hydrocarbon extraction in the Western part of Ukraine, there
are still prospects for finding new hydrocarbon deposits. This is pointed out by both domestic and
foreign researchers. Progress will be associated with both the use of new technologies, primarily
geophysical, and the attraction of new investments.
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