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A detailed analysis of the lithologo-petrographic and 
mineralogical characteristics of reservoir rocks of the 

Rusko-Komarivske field has been conducted. The 
coefficients of porosity and gas saturation of productive 

Neogene sediments have been determined by various 
methods of borehole geophysical surveys (BGS) with the 

use of petrophysical modelling.

Introduction

The gas deposits of the Rusko-Komarivske field belong to
the Neogene sediments of the upper Badenian and lower
Sarmatian stages. The Badenian sediments of the field
comprise a massive argillaceous layer of rocks with
interbeddings and benches of sandstones and aleurolites.
According to the BGS materials, the Badenian sediments
include three horizons (from the top to the bottom:
B-1, B-2 and B-3) where gas deposits have been
discovered [Kurhanskyi et al., 2011].

Method and Theory

Productive rocks in the lower Sarmatian sediments are
mostly observed in the Dorobrativska formation and
consist mainly of clays with benches and interbeddings of
sandstones, aleurolites, lenses of limestones, tufas and
tuffites; coloured argillites are occasionally found. For the
lithologic subdivision of the productive horizons of the
Rusko-Komarivske field, a study has been conducted with
the use of gamma spectrometry on rock samples from the
productive seams of the upper and lower horizons of the
Dashavska formation. The analysis of the obtained data is
presented in Table 1. During the examination of the results
of research into distribution of the concentration of
uranium, thorium and potassium in the rock, it has been
pointed out that their content varies depending on the
mineralogical composition of the reservoir rock matrix, as
well as the depth of its bedding.

Table 1 Results of the distribution of natural radioactive 
elements in Neogene sediments (Borehole № 4 of the 
Rusko-Komarivske field) and the double differential 

parameter

In particular, the D-5, D-6, D-7 and D-8 productive
horizons in the Sarmatian sediments of the Dorobrativska
formation practically do not differ in their content of the
specified natural radioactive elements (Table 2). However,
the concentration of uranium, thorium and potassium is
noticeably increased in the D-8 and D-10 horizons. The
Badenian sediments are mostly characterized by an
increased content of the radioactive elements (uranium,
thorium and potassium).

Such a different content of radioactive elements in the
Sarmatian and Badenian sediments is explained by the
conditions of sedimentation, as well as the presence of the
allothogenic material added in the process of marine
transgression. When comparing the concentrations of
uranium, thorium and potassium in the sandstones with an
increased content of plant organisms and the sandstones
with no organic remains, practically identical average
concentrations of radioactive elements are observed.
Application of the peculiarities of distribution of the
radioactive elements of uranium, thorium and potassium,
as well as their impact on the general radioactivity of rocks
of the Sarmatian and Badenian sediments of the Rusko-
Komarivske field, provides the opportunity to use the
obtained information for lithologic subdivision of the
terrigenous cross section of boreholes.

Table 2 Average values of the content of natural 
radioactive elements in the horizons of the lower 

Sarmatian and Badenian sediments, as well as separate 
lithological types [Hrytsyshyn, 2012  with additions]

Statistical comparison of the sum of the content of
radioactive elements, which are specific to different types
of rocks, and the intensity of gamma radiation in the cross
section permits determining the average values of ΔJy
specific to separate lithotypes. The main peculiarities of
productive reservoir rocks of the Badenian and Sarmatian
stages of the Rusko-Komarivske field are insignificant
granulometric porosity, microfissuring by lamination, weak
cementing of mineral grains and the swelling ability of
rocks.
According to borehole logging results, a considerable
differentiation of rocks with bedding depth between 800
and 1600 m has been determined. The specified factors
cause the necessity of more detailed research into the
physical properties of the above-mentioned rocks, taking
into account the features of depth having an impact on their
reservoir properties. The average depth of bedding of the
productive complex of rocks within the Rusko-Komarivske
field is 1100-1200 m [Fedoryshyn, 1999]. Consequently,
the measurements of ΔТ (the interval time of passage of an
acoustic signal) need to be transformed according to the
conditions of the bedding depth, and a statistical
connection has to be established, which is described by the
following regression equation:

ΔТ=−12,16+0,97⋅ΔТ*+0,016⋅Н, r=0,97 (1)
where ΔТ is the interval time of distribution of longitudinal
ultrasound waves in conditions of the depths of 1100-1200
m, μs/m; ΔТ* is the interval time of distribution of
longitudinal ultrasound waves at the depth of H, μs/m
(according to the BGS data); H is the depth of rock
bedding, m.

On the basis of assessment of the accuracy of the
petrophysical statistical constructs obtained through
analytical interpretation of the BGS data, the following
correlational equations have been determined:
for sandstones of the Badenian and Sarmatian stages:
Co.p.=0,21⋅ΔТ−7,32⋅ΔJy−36,27, r=0,88 (2)
Co.p.=0,2⋅ΔТ−8,6⋅ΔJy−38,5, r=0,96 (3)
for sandstones of the Badenian and Sarmatian stages:
lgP =3,9–1,96⋅ lgCo.p. or Р=0,9⋅Co.p.−1,95, r=−0,95 (4)
lg P=3,36–1,7⋅lgCw. or P=Cw.−1,7, r=−0,94 (5)
where Co.p. is the open porosity coefficient, %; ΔТ is the
interval time, μs/m; ΔJy is the double differential
parameter; Р is the relative resistance; Co.p. is the oil
saturation coefficient; Cw. is the water saturation
coefficient, %; r is the paired correlation coefficient.
According to the results of interpretation of the BGS data
obtained in the process of research into the rocks of the
productive part of the Rusko-Komarivske field, taking into
account the electrical resistivity of the reservoir rocks,
ρw.r., provided that the water saturation of the sediments is
100 %, their assessment in boreholes is complicated.
Therefore, the formula (5) is as follows:

Cg. = 1 – (ρw. / ρg.)0,6 (6)
where Cg. is the gas saturation coefficient of sandstones,
Cg. = (1 – Cw.); ρw.r. is the electrical resistivity of a water-
saturated rock, Ω⋅m; ρg.r. is the electrical resistivity of a gas-
saturated rock, Ω⋅m.

The value of the electrical resistivity of a water-saturated
rock (ρw.r.) can be determined by the equation (4); in this
case, the formula is as follows:
ρw.r. = ρw. ⋅ 7251 ⋅ Co.p.

-2 (7)
where ρw. is the electrical resistivity of the water that saturates a
rock at the temperature of the seam, Ω⋅m; Co.p. is the open porosity
coefficient, %.

For the Rusko-Komarivske field, the dependence of ρw. on
the depth of rock bedding with mineralization of the fossil
water is determined by the formula:
ρw.=(ρw.18°/(1,18+0,0012⋅H))0, (8)
where ρw.18° is the electrical resistivity of water at the
temperature of 18 °С, Ω⋅m; H is the depth of rock bedding, m.

Conclusions

Consequently, the algorithm for determination of the
porosity and gas saturation of sandstones and aleurolites in
the Badenian and Sarmatian sediments of the Rusko-
Komarivske field based on the BGS data can be defined by
the sequence of solving the equations (1, 2, 3, 7 and 8).
According to the scheme, a nomogram is presented in
Figure 1, which permits efficient determination of the main
characteristics of reservoir rocks by the graphical method if
the source data is available. Such parameters include: seam
bedding depth (H), interval time at the depth of seam
bedding (ΔТ*), relative intensity of gamma radiation of
rocks (ΔJy), electrical resistivity of a gas-saturated rock
(ρg.r.) and electrical resistivity of water at the seam bedding
depth (ρw.).

The accuracy of the obtained results depends, first of all,
on the correctness of determination of mineralization of the
fossil water and electrical resistivity of the productive
seam. The conducted calculations are proven by the results
of testing and examination of the productive seams in
Borehole № 6 of the Rusko-Komarivske gas field
(Table 3).

Figure 1 A nomogram for determination of Cp. and Cg. of
sandstones in the Badenian and Sarmatian sediments of the
Rusko-Komarivske field.

Table 3 Results of exploratory interpretation of the BGS
data of the Rusko-Komarivske gas field with the use of the
nomogram
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Horizon Lithology

Average content, %

U(Ra)⋅10-4 Th⋅10-4 К Jy, μR/h ΔJy

D-5 3,0 6,5 2,7 5,5 0,17

D-6 3,0 7,4 2,1 5,1 0,18

D-7 2,9 4,5 1,7 7,0 0,31

D-8 4,5 7,8 1,8 4-8 0,16

D-9 3,2 6,4 1,8 5-6 0,17

D-10 4,1 9,2 2,2

B-1 3,7 9,8 3,5

clay 7,0 12,1 3,0 11,9 0,82

pure aleurolites 4,9 6,6 2,2 7,2 0,37

pure sandstones 2,8 5,4 2,2 5,0 0,13

sandstones with 
organic matter 3,3 7,1 2,2 6,5 0,35

sandstones with clay 
interbeddings 3,5 10,1 2,0 6,7 0,44

grey tufas 6,7 8,8 1,8

green tufas with 
black inclusions 4,8 7,2 1,3
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