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SUMMARY 

For the research area, which has a complex geological structure and to which the Boryslav-Pokutska 
area of the Preсarpathian deflection is related, in the search for oil and gas, it is important to identify a 
set of informative criteria for its features, which increases the accuracy of oil and gas searches. The set 
of informative features of oil and gas content for the research area is based on the results of determining 
the reference set of characteristics of reservoirs and overlapping strata at different stages of prospecting. 
The established oil and gas criteria were divided into two groups comprising 44 indicators. 
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Introduction 
 
Various direct and indirect features of oil and gas are used to predict the performance of individual 
geological features. Formalized oil and gas indirect signs are used to quantify the productivity of 
geological object by analyzing so-called oil and gas performance criteria, which is understood that oil 
and gas characteristics underlie the classification of geological features by their degree of prospect.  
 
Determination of an informative set of criteria for oil and gas content, which are signs of the presence 
or absence of industrial deposits of oil and gas in the local structures of the Boryslav-Pokutska area of 
the Precarpathian deflection, were carried out by us, based on the characteristics of these conditions of 
the formation, accumulation and conservation of several oil and gas producers.  
 
Presentation of the main research material. 
 
The selection of oil and gas criteria was carried out in accordance with the reference set, which 
characterized productive and unproductive objects. The degree of study of local tectonic elements and 
productive complexes at different stages of prospecting was taken into account, namely: 

a) the stage of absence of deep drilling on the productive complex of the structure or block being 
evaluated; 

b) the stage at which at this local structural and tectonic element the deposits of the productive 
complex are uncovered and explored by at least one deep well. 
 
Paleogene deposits, which are found in the Boryslav-Pokutska area, are a regional oil and gas 
stratigraphic complex, and have been taken as the object of study. Based on the peculiarities of the 
geological structure of the Boryslav-Pokutska area of the Precarpathian deflection, a brief description 
of the information content of the rational complex of criteria for oil and gas content of Paleogene 
sediments of the Boryslav-Pokutska area based on different numbers is given below. 
 
In order to systematize the available data, all oil and gas criteria are combined into two groups of 
indicators:  

1) indicators characterizing the studied oil and gas productive complex; 
2) indicators characterizing the deposits overlying the explored oil and gas productive complex. 
 
The first group includes the following indicators:  
a) structural-tectonic:  
- the angle of inclination of the fold axis in the block (in degrees). It is established that high-

amplitude structures with large angles of incidence of rocks on the wings and significant angles of the 
axis generally do not contain deposits of oil and gas. After all, this type of structures is most 
characterized by the development of significant fractures both in the vaulted part of the potentially 
productive complex and in the layers of the overlying complex of rocks, which does not contribute to 
the conservation of oil and gas deposits; 

- fracture density per unit area (km/km2). In the presence of a large number of tectonic 
disturbances, even of small amplitude, but related to regional faults, fluids can freely flow through 
them, which leads to partial or complete destruction of industrial oil and gas deposits; 

- excess of the investigated block relative to the maximum immersed unit in the fold (on the 
vault, m). This indicator characterizes a specific local object in terms of general gypsum position in 
the fold, and its tectonic isolation, which creates favorable conditions for the conservation of oil and 
gas deposits; - distance to major transverse faults (in km). Characterizes the position of this block with 
respect to the main migration routes of oil and gas fluids; 

- position in the cover (tier) of the folds (I, II, III tier). According to the differential trapping 
scheme, the most favorable conditions for the accumulation of hydrocarbons are created in the traps 
of the front line of folds and the first in the trap. The substantiation of this is contained in the research 
of the Preсarpathian deflection by (Dolenko, 1969), (Vysotsky, 1971) and others (Yakovyna et al., 
2019) (Figure 1); 
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Figure 1 Geological section along the well line 

 
- the distance to the ledge in the bend (in km), which is the longitudinal regional Precarpathian 

fault. We recommend this indicator based on the best opportunities for migration of oil and gas fluids 
through fracture planes and fault zones from fractions from oil and gas sources to trap structures; 

b) lithological facies: 
- the total thickness (in m) of the Paleogene complex; 
- thickness of siltstones (m). This indicator quantitatively characterizes the established or 

predicted presence of reservoir rocks in Paleogene sediments of a certain local object; 
- siltstone content (%). Characterizes the proportion of reservoir species in Paleogene sediments; 
c) oil and gas content: 
- oil and gas. This indicator characterizes the oil and gas content of Paleogene sediments 

discovered during drilling; 
d) hydrochemical characteristics of formation waters: 
- mineralization (g/l). Water mineralization varies widely - from almost fresh to brine, depending 

on the origin, facial-lithological features of sediments containing these water, and the degree of 
hydrogeological closure of water-bearing complexes and oil and gas structures; 

- metamorphosing (Na/Cl). As an oil and gas criterion, we consider it necessary to use this 
indicator in combination with other hydrogeological criteria; 

- content of chlorine ions Cl- (mg/l). Among the anions Cl- plays a major role in the composition 
of the oil fields. The concentration of chlorides (especially calcium chlorides) in the area of oil and 
gas deposits is explained by the increase in their solubility in reservoir waters at high temperatures 
existing in oil and gas deposits. On this basis, we propose to use the chlorine anion content in the 
formation waters as a criterion for oil and gas content; 

- content of ions of sulfates of SO4
2-. The rationale for using this indicator as a criterion for oil 

and gas is that the presence of hydrocarbons, especially oil and condensate, creates favorable 
conditions for the reduction processes, which are primarily exposed to sulfate ions. Thus, non-
sulphate reservoir waters with complete lack of hydrogen sulfide occur. Thus, the unsaturation of 
formation waters by sulfate ions in the presence of reducing sulfur forms is a criterion for oil and gas 
content; 

- iodine content of I– (mg/l). This indicator is a criterion for oil and gas content, since it is known 
that the formation waters, which contact with aromatic condensates and gas deposits, are 
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characterized by high iodine content. However, in the waters of oil fields, iodine content can vary 
widely; 

- bromine content, Br– (mg/l). The presence of this component in the formation waters of 
different researchers is treated differently. At the same time, it was established that within the oil and 
gas regions the maximum amount of bromine is associated with structures characterized by high 
productivity and the highest hydrogeological closure (Gavrilenko, 1965); 

- sulfate coefficient, (SO4
2–/Cl–) • 100%; 

- chlorine-bromine coefficient, Cl–/Br–. Some geologists consider this coefficient as a 
geochemical indicator of the near location of oil fields (Gavrilenko, 1965). Others point to the 
functional dependence of Cl-/Br- on the depth of the rocks and formation waters, the degree of 
closedness of the subsoil, the gas factor and the general history of water formation, that is, from their 
point of view, this factor can only be an indirect indicator of oil and gas content; 

- ammonium content, NH4
 + (mg/l). We believe that the presence of ammonium ion, the content 

of which can reach several hundred milligrams per 1 liter, is a reliable search indicator for oil and gas. 
It is a direct decomposition product of the resinous part of the oil and can enter the water at the oil-
contact (Krotova, 1962). Therefore, its concentration in the waters of the oil-bearing areas is higher 
than in the non-oil-bearing ones. In addition, hydrocarbons increase the solubility of ammonium in 
reservoir waters; 

e) characteristics of water-soluble gases: 
- the presence of dissolved hydrocarbons and other gases in the formation waters is a direct 

indicator of the oil and gas content of the subsoil. However, sometimes dispersed hydrocarbons are 
distributed in reservoirs over large areas and are the product of the destruction of oil and gas. 
Probably only high concentrations of dissolved hydrocarbons can be considered an indicator of oil 
and gas; 

- gas saturation (cm3/cm3). For geological conditions of the Boryslav-Pokutska area of the 
Precarpathian deflection, where each block of the structure is separated from the other and, basically, 
there are no hydrodynamic connections between the blocks, that is, the flow of hydrocarbons from 
reservoirs into deposits is almost completely excluded, the characteristic "gas saturation" is 
recommended as a criterion for oil and gas; 

- content of heavy hydrocarbons (HC) (%). For these two indicators of oil and gas content, there 
is a direct dependence of the concentration of CH4 and HC on the presence of oil and gas. When 
approaching oil or gas deposits, the quantitative content of CH4 and HC increases; 

- CO2 content (in %). There is no consensus on whether CO2 in water-soluble gases can be used 
as an indicator of oil and gas content. In combination with other characteristics of water-soluble gases, 
this indicator is recommended to be used as a criterion for oil and gas; 

- content of free nitrogen, N2 (%). The deep origin of free nitrogen in liquid form is explained by 
the possibility of its formation during the decomposition of nitrogenous organic substances. It is 
established that the nitrogen content in the gas phase of rocks increases with increasing distance from 
the vaulting of the anticlinal fold. Probably, a similar dependence exists in formation waters; 

f) thermobaric characteristics: 
- change of formation temperature with depth. We use this index of oil and gas content on the 

basis of a large number of research works related to the detection of the connection of temperature 
anomalies with lithology, structural and tectonic factors and deposits of oil and gas (Zhuchenko et al., 
2002). According to numerical studies, the main positive temperature anomalies are observed over oil 
and gas fields and are explained by the presence of vertical fluid migration from the depths; 

- formation pressure at the absolute mark of -2000 m (MPa). On the basis of numerical studies, 
reservoir pressures in the oil and gas deposits of the Boryslav-Pokutska area depend on four factors: 
depth of occurrence, pressure of contour and plantar waters, height of the surface of oil (gas) and 
density of oil and gas in reservoir conditions (Zhiriy et al., 2019). Depending on the conditions of 
occurrence, the following types of formation pressures are distinguished: close to hydrostatic, high, 
abnormally high and abnormally low. Gas deposits are characterized only by excess pressure due to 
the height of the gas surface. The anomalies of reservoir pressures in the Paleogene aquifers decrease 
with depth and with the increase of excess reservoir pressure above conventionally hydrostatic. The 
highest pressures in the Boryslav-Pokutska area occur in aquifers and medium pressures occur in oil 
and gas horizons. A comprehensive study of the reduced pressures to the absolute mark of 2000 m, 
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and the temperature to a depth of 2500 m shows that the zones of low pressure correspond to the 
zones of high temperatures and vice versa (Boyko et al., 1977). 
 
We include the group of criteria with characterizing overlapping sediments with the following 
indicators: 

a) structural-tectonic: 
- inherited tire thickness (m). In the conditions of the tectonic tectonics of the Carpathians, these 

are younger, usually Neogene deposits of the same tectonic element. For the Mennilite reservoir, 
clayey with layers of salts, gypsum and anhydrite are the Vorotyshcha and Polyanica deposits. 
Studying the regularities of changing the thickness of the inherited tire will allow to establish its 
minimum value, which is necessary for the preservation of oil and gas deposits in the Boryslav-
Pokutska area; 

- the thickness of the tectonic tire (m). The thickness of the displaced folds also carries 
information about the possibility of storing oil and gas fluids (Glushko, 1968); 

b) oil and gas content. Taking into account the almost universal recognition of the presence of 
vertical zonation in the placement of oil and gas deposits on platforms and in geosynclinal regions, 
including in the Precarpathian (Zhuchenko et al., 2002), we recommend this characteristic of the 
overlapping complex of deposits as an indicator of oil and gas content. 

- oil and gas in the overlapping complex (both surface and well drilling); 
- non-industrial inflows of oil and gas (as a result of well testing); 
- availability of oil and gas deposits. 
c) characteristics of water-soluble gases. 

 
The indicators of this group are taken similar to those of the productive complex. 
 
Conclusions 
 
The set of informative features of oil and gas content for the research area is based on the results of 
determining the reference set of characteristics of reservoirs and overlapping strata at different stages 
of prospecting. Thus, 44 indicators were included into the set of informative criteria for oil and gas 
content of the subsoil of the Boryslav-Pokutska area.  
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