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SUMMARY 

Indices of geological structure and oil and gas content of local objects in Boryslav petroleum industry 
area have been studied and analyzed. The degree of their influence on the nature of oil and gas content 
of structures was determined applying the methods of mathematical statistics (Student’s t-test). It has 
been established that the structural factor and the distance from the axis of the local structure to the deep 
fault are determinative in forecasting the oil and gas content of local objects of the petroleum industry 
area. 
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Introduction 
 

The problem of the prospects of oil and gas fields content in Ukraine is one of the most important 
problems of the state, which directly determines the level of its energetic and, as a consequence, 
economic and political dependence on external energy sources. Today, the growth of hydrocarbons 
explored reserves is an urgent strategic task for Ukraine's oil and gas industry. One of the most 
promising ways of solving this problem is considered to be application of alternative and renewable 
energy sources (ARES). However, in spite of considerable potential of almost all types of ARES in 
Ukraine, a sufficiently developed scientific, technical and industrial base, a large number of recently 
adopted regulatory acts, the share of ARES in the country's energy balance remains insignificant. 
Besides, modern exploration, based on classical methodology of prospecting for hydrocarbon deposits 
with application of high-tech industrial exploration methods, is no longer effective for old well-
explored fields in Ukraine. 
The methods applied today to predict the oil and gas content of structures no longer provide the 
correct choice of productive structures from the total number of objects detected by geophysical 
methods. Accordingly, the success factor of exploratory drilling is too low and equals only 0,2-0,3, 
while, according to specialists’ estimation (M. A. Wool et al., 2006), the resource base of traditional 
hydrocarbons deposits in the Carpathian region continues to be significant. 

According to the state balance of hydrocarbon reserves, Boryslav-Pokut zone accounts for 28,7% 
of the initial total hydrocarbon resources and the prospects for exploration of unexplored resources 
account for 14,6% of the Carpathian region. 115,314 million tonnes of hydrocarbons, of which 
petroleum accounts for 68,777 million tonnes and liberated gas for 11,855 billion m3 still remain 
unexplored. This is undoubtedly, a reliable basis for expansion of explored petroleum reserves, which 
allows to solve the problems of rapid stabilization of petroleum production levels in Ukraine and its 
possible growth on the basis of the indicated resources. 
 As we can see, a new approach to forecasting the oil and gas content of mineral resources, based on a 
new theoretical and methodological basis is required. Complex use of geological and geophysical 
information and application of new methods of forecasting of oil and gas content will allow to 
optimally locate exploration wells, eliminating, with a high degree of probability, unpromising 
structures, and thus avoid considerable (unreasonable) financial costs and significantly increase the 
efficiency of exploration works by means of their concentration on the most prospecting objects. 
 
Presentation of the main material 
 

In Boryslav petroleum industry area, within the limits of Boryslav-Pokut Zone, industrial 
petroleum deposits were found in six first tier areas (V. Zhiriy, et.al., 2019): Starosambirska, 
Popelska, Boryslavska, Pomyarkivska, Oriv-Ulychnyanska, Stynavska; in seven second tier areas of 
the following structures: South-Monastyretska, Boryslavska, Ivanykivska, Novoskhidnytska, 
Zavodivska, Semyhynivska, Melnychynska. Today 7 fields are being developed and three more fields 
are being researched and developed. It’s interesting to know that 56% of petroleum producing 
reserves of petroleum industry area are concentrated in the single Boryslav field. 

The distribution of petroleum and gas reserves by structural elements of the petroleum industry 
area is as follows: 63% of them are in the first tier, 30% in the second tier, and only 7% in Berehova 
and Orivska chunks of the Carpathian Mountains. In the flysch complex of rocks in Boryslav 
petroleum industry area (PIA), industrial oil and gas content is observed throughout the section. 
Reservoir rocks are layers of sandstone and siltstone (open porosity – from 1% - 2% to 8% -10%, 
penetrability – less than 0,1ꞏ10-3 mkm2), which occur among mudstones. 
The structure of the oil and gas deposits of Boryslav petroleum industry area is best of all reflected in 
the structure of Boryslav petroleum, gas and ozokerite deposit. It is the only complex covering more 
than 11 accumulations of petroleum, gas and ozokerite deposits. The structure of the deposit 
resembles a "Christmas tree" with two peaks. Near the "root" there are low-power deposits of the 
second thin layer of Boryslavska chunk (the so-called subsoil) above - the most powerful and 
spreading deposits of the first thin layer of Boryslavska chunk (deep fold). 
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On the first peak, to the north, in collar deposits, there are small deposits of petroleum, on the 
second peak, in the opposite direction in the displaced deposits of Beregova and Orivska chunks are 
situated relatively small deposits of low-paraffin petroleum and powerful deposits of ozokerite. 

High degree of development of the territory of Boryslav-Pokut area of the Pre-Carpathian Strait in 
general and the Boryslav petroleum industry area in particular, accumulated considerable amount of 
information about geological structure and oil and gas content of the structures indicate a fundamental 
possibility of solving the task applying methods of mathematical statistics. 

35 local structures within Boryslav PIA, which were being drilled, have been studied, 13 of them 
were characterised by industrial oil and gas content, and 22 structures proved to be unproductive ones. 

The indices that characterize features of local geological structure and oil and gas content of the 
structures: square (S), amplitude (A), folding intensity (F/I), length of long and short axes of local 
structures (Ll., Lsh.), the shortest distance from geometric centre of structures to the deep fracture 
(Ddfr.) the total and effective thickness of the reservoir (Tht., Thef.), coefficients of porosity (Cpor.), 
penetrability (Cpen.), sand (Cs.) have been subjected to statistical analysis. 
For all indices, optimal magnitudes of changes were being established and the probability of their 
belonging to the productive class was being determined. The degree of influence of these indices on 
oil and gas content of local objects applying the Student’s t-test has been analyzed. The results of the 
conducted research are shown in table 1. 
 
Table 1 Statistical characteristics of indices of geological structure and oil and gas content of the 

local structures in Boryslav PIA 
 

Index Statistical characteristics of the 
index 

Student's t-test Statistical 
significance at 

р˂0,05 Productive 
structures 

Unproductive 
structures 

S, km2 35±14,6* 26,2±13,1 6,5 + 
A, m 958±240 580±165 2,90 + 
F/I, m/km2 38,7±23,09 19,5±9,2 2,85 + 
Ll., km 18,75±3,25 8,03±2,84 5,2 + 
Lsh., km 4,2±1,1 2,48±1 2,3 + 
Ddfr., km 2,5±3,6 3,3±3,9 3,2 + 
Tht.,, m 65,4±15,4 65,8±13,2 0,1 - 
Thef., m. 17,11±3,25 9,5±1,95 3,5 + 
Cpor., % 9,5±2,5 9,7±1,22 0,3 - 
Cpen.,, 10 -3 
mkm2 

6±2,5 5,38±1,58 0,5 - 

Cs, u.q. 0,479±0,129 0,524±0,116 0,7 - 
* mean value   standard deviation 

 
As we can see, the square, the amplitude of the structures, the intensity coefficient of the structure 

formation, the long and short axes of the structure, the effective thickness, the distance to the deep 
fracture, have a significant Student’s t-test, although influence of each of them on the nature of oil and 
gas content of local structures is different. That is, some indices are more informative than others. As 
an example, we can illustrate the influence of the square of the local structures on oil and gas content 
and the influence of  the distance from the axis of the local structure to the deep fracture. 

Graphical representation of S and P (S) relations (Figure 1) indicates that as the area of local 
structures expands in perspective sediments S from 12 to 65,2 km2, the P (S) value increases from 
0,36 to 0,65, while along with increase of the distance of the axis of the local structure from the deep 
fault from 200 m to 21,5 km, this figure decreases from 0,52 to 0,37 (Figure 2). Therefore, index S is 
more informative than Ddf. 
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Figure 1. Probability curve of oil and gas content of structures depending on the size of the square 
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Figure 2. Probability curve of oil and gas content of structures depending on the distance from the 
axis of the local structure to the deep fracture 

 
Conclusions 
 

Thus, we have studied and analyzed the indices of geological structure and oil and gas content of 
local objects in Boryslav petroleum industry area. Applying the methods of mathematical statistics 
(Student’s t-test) the degree of their influence on the nature of oil and gas content of the structures has 
been determined. 
It has been established that the structural factor and the distance from the axis of the local structure to 
the deep fault are decisive in forecasting the oil and gas content of local objects of the petroleum 
industry area. 
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