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SUMMARY 

The insufficient study of Paleozoic and Mesozoic deposits in the southeast part of Volyno-
Podillia plate led to the use of gravimetric data for the study of fault tectonics and the 
identification of promising oil and gas objects. 

According to the results of seismic research, several lens-shaped objects identified with 
Ordovician deposits filling the depressed areas of Cambrian relief were identified on the 
Davideny square. 

The research is based on geological-gravity modeling as a method of quantitative 
interpretation of the Bouguer gravity anomalies, to obtain an optimal geodensity model of the 
geological section. The gravity inversion solution based on regional seismic profiles is 
obtained on the basis of a priori models, the structure of which is the geometry of 
seismogeological models and is consistent with gravity field anomalies using simple 
matching methods. 

Density models built as a result of geological and gravimetric modeling on profiles R-5 and 
R-10 confirm the possibility of filling paleovalleys with Ordovician terrigenous sediments on 
the erosional surface of the paleo-relief. 

Therefore, prospects of traditional oil and gas prospects of the structural type can be 
associated with Ordovician and Cambrian deposits. It is assumed that oil and gas objects are 
also present in the raised areas of Paleozoic strata in the southeastern part of Volyno-Podillia. 
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Introduction 
In the southeast of the Volyno-Podilska plate, mainly within the platform base of the Precarpathian 
foredeep, the structural forms of Paleozoic and Mesozoic sediments have not been sufficiently studied 
due to the small amount of seismic research and the small number of wells that would reveal the 
section of Paleozoic rocks to the basement. Therefore, it is relevant to use the data of gravimetric 
studies for the study of fault tectonics and the identification of uplifted and lowered areas promising 
for oil and gas potential. 
The research area is located within the boundaries of Chernivtsi and partly Ivano-Frankivsk regions. 
Tectonically, it is a monocline, where Paleozoic rocks gradually sink in the southwest direction to the 
Precarpathian fault. The sedimentary complex unconformably rests on Doryphean basement. The 
break in sedimentation between the Cambrian and Silurian was reflected in the sporadic distribution 
of Ordovician sediments. Devonian deposits are represented by the lower part. Mesozoic sediments 
overlain by the Neogene lie on the washed-out surface of the Devonian. Among the drilled wells, only 
a dozen wells reached middle Paleozoic or Proterozoic deposits (Davydeny-1 with a depth of 3807 m, 
Chernivtsi-1 – 2245 m and Kolynkivska-1 – 1602 m and a number of others) (Zaiats, 2013). Industrial 
gas capacity was found only in Neogene (Baden) deposits, where small-scale gas fields were explored 
- Krasnoilske, Sheremetivske, and Chornoguzke. A number of seismic surveys were carried out 
within the research area during 1975–1991. Parts of regional profiles R-4, R-5 and R-10 are located 
here. The reinterpretation of seismic profiles in the complex with geological and geophysical 
information allowed Kh. B. Zaiats to single out more than 10 anticlinal (stratigraphically screened and 
combined type) structures in the Paleozoic complex (Zaiats, 2013; Zaiats & Petryshyn, 2006). These 
structures are sloping with small amplitudes (up to 100 m), but a fairly large area (10000–70000 m2) 
(fig. 1). 

 
Figure 1 The promising structures within the Davydeny square on the scheme of the Bouguer gravity 
field of the southeast of Volyno-Podillia 
 
PR - Precarpathian fault zone; Sm - Sambir nappe front; Dv - Davydeny throw-thrust fault; DF - 
Depth faults zone; P5, P10 - seismic profiles 
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According to seismic research, several lens-shaped objects formed on the washed-out surface of 
Cambrian sediments were identified on Davydeny square. They are identified with the Ordovician 
deposits that fill the local depressed areas of the Cambrian relief. The thickness of these objects is up 
to 200-300 m (fig.2).  Their formation is connected with the dipping of the main surfaces (Doryphean 
crystalline basement K1 and protofoundation K2) from the northeast to the southwest under the 
Carpathian orogen. The surfaces reach their maximum depths under the Skibo cover of the Carpathian 
orogen. The plunge of the crystalline basement to the southwest is complicated by a number of faults 
(Davydenivskyi, Rava-Ruskyi, and others). Within the buried tectonic zones discovered by Kh. B. 
Zayats under the Precarpathian foredeep, on the basis of changes in the dynamic features of the wave 
pattern, deep intrusions are predicted that can reach the bottom of sedimentary cover and influence the 
formation of oil and gas traps (Zaiats, 2013). 
  

 
Figure 2 Davydeny square. The Hryniava-Davydeny-Chernivtsi seismogeotraverse (R5 profile 
fragment). The geological model was built by Kh. B. Zaiats (2013): 
K0 – the surface of the folded Riphean basement - the pre-Alpine base of the Carpathians (above 
PR2+3);  
K1 – the surface of the pre-Ryphean crystalline basement (above PR1-AR); 
K2 – the surface of the proto-basement (the reflective horizon within the granite layer). 
Buried tectonic zone - endogenous intrusive processes zone, probably related to the development of 
the proto-basement and TTZ 
 
Method 
The basis of the research was geological-gravity modeling - a method of quantitative interpretation of 
Bouguer gravity anomalies, based on the gravity direct and inverse solution for complex 
environments and aimed at obtaining optimal geodensity models of the geological section. The 
optimal geodensity model means a model that is consistent with a set of geological and geophysical 
information about the research area (prior geological data, drilling data, observed gravity field, 
seismic survey results, etc.) (Anikeyev, 1999). The gravity inversion solution for seismic profiles R5, 
R10 and a number of others was obtained on the basis of priori models, the initial structural part of 
which repeats the geometry of seismogeological models built by Kh. B. Zaiats (Zaiats, 2013). But 
previously, the structural part of the a priori models were aligned with the anomalies of the gravity 
field using the methods of simple matching, which is based on the solution of direct problem, the 
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analysis of the reasons for the inconsistency of the calculated model field with the observed anomalies 
(Bouguer anomalies) and correction of the geometry. Technologies for solving the inverse problem 
are given in the work (Anikeyev, 1999); the method of gravity modeling is sufficiently fully described 
in the works (Anikeyev, Maksymchuk and Mel’nyk, 2017; Anikeyev, Maksymchuk and Pylyp’yak, 
2019).  
In determining the primary values of the main strata density along the section within the study area, 
we used the material (Antipov, Melnichuk, Lizanets, 1969) and the results of distribution analysis of 
densities based on core samples from Paleozoic sediments in the southeast of Volyno-Podillia, 
performed by L. S. Monchak and A. R. Klyuka (Anikeyev, Monchak and Klyuka, 2016). 

Result of the gravity modelling 
As a result of geological and gravimetric modeling on profiles R5 and R10, the plan position of which 
is shown in fig. 1, density models (figs. 3, 4) were built, which confirm the possibility of filling 
paleovalleys on the erosional surface of the paleorelief (the surface of Cambrian sediments) with 
Ordovician terrigenous sediments (see fig.2). The formed stratigraphic objects have a closed lenticular 
shape. A number of models of their formation were compiled by Kh. B. Zaiats and presented in a 
monograph (Zaiats, 2013). 
 

 
Figure 3 Davydeny square. Density model of the geological section fragment along the Hryniava-
Davydeny-Chernivtsi (R5) profile 
 
Conclusions 
According to the conducted studies, it follows that the prospects of traditional oil and gas potential, 
i.e. structural type, are associated with Ordovician and Cambrian deposits. It is also possible that oil 
and gas-bearing objects are present in the raised areas of Paleozoic strata in the southeastern part of 
Volyno-Podillia (Anikeyev, Monchak, Klyuka, 2016). 
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Figure 4 Davydeny square. Density model of the geological section fragment along the R10 profile 
 
Thus, the data obtained show the chance of new oil and gas fields discovery in the Paleozoic deposits 
the areas within south-eastern part of Volyn-Podillya at moderate depths available for exploration. 
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