




NAFTA-GAZ

570 Nafta-Gaz, nr 8/2018

difference in the inclination of individual reflection packets is 
often quite significant.

The variance attribute version of this profile highlights the 
zones with a bit better horizontal continuity in the autochtho-
nous Miocene formations and some part of the Carpathian 
units (Figure 13). In the north-western part of the analysed 
profile, below 2500 ms, there is a packet of more continuous 
and distinct reflections determining the erosion boundary of 
Neoproterozoic/Miocene and the Miocene series of evaporites. 
Zones with a higher degree of disturbance are located mainly 
in the SE part of the profile within the Stebnik unit (indicated 
with arrows in Figure 13). As in the case of the previous profile, 
a very complicated image of the Neoproterozoic basement with 
multi-directional dips was confirmed too, which indicates its 
tectonic complexness.

The image of the local structural azimuth attribute is not as 
clear as on the previously discussed profile no. 1. This image 
includes the confirmation of the disturbed zones in the profile 
of the Stebnik unit in the SE part of the section (black arrows 

in Figure 14). The zones of discontinuity within the Carpath-
ian tectonic units are not as clear as in profile no. 1. The two 
main dislocation zones, interpreted on the basis of correlations 
with adjacent profiles, limit the horst-elevated Neoproterozoic 
basement block, and then continue towards higher structural 
units, mainly as strike-slip faults (Figures 12–14). Addition-
ally, the analysed profile contains a zone marked with red ar-
rows (Figure 14), which also shows the character of a distinct 
discontinuity zone, which is even more visible in the image 
of the envelope attribute (the zone indicated with arrows in 
Figure 15). 

In the envelope attribute, the above-mentioned zones with 
an increased degree of discontinuity are characterized by 
a decrease in the absolute amplitude value (Figure 15). On 
the other hand, high-amplitude reflections in the lowermost 
part of the Miocene complex are most often associated with 
evaporites. The ranges of the evaporite sediments are confirmed 
by drill hole profiles or interpreted on the basis of a seismic 
image analysis [18]. 

Fig. 12. Comparison of the time versions of profile no. 2: A – archival version (pre-stack);  
B – INiG – PIB post-processing version (post-stack)
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Fig. 13. Variance attribute – seismic profile no. 2; arrows indicate the most disturbed zones within the Stebnik unit

Fig. 14. Local structural azimuth attribute – seismic profile no. 2; black arrows – zones with greater disturbance  
within Stebnik unit; red arrows – the probable zone of discontinuity in the Carpathian flysch formations

Fig. 15. Envelope attribute – seismic profile no. 2; red arrows – the probable zone of discontinuity in the Carpathian flysch formations
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Possibility for detailing the tectonics of the analysed area

The most important information providing the basis for 
developing a new concept of structural interpretation for the 
examined region was provided by the version of seismic profile 
no. 1, after the processing carried out in 2016 at the Seismic 
Department of the Oil and Gas Institute – National Research 
Institute [1, 2]. A preliminary version of the structural interpre-
tation based on the aforementioned processing results of this 
profile is presented in earlier publications [18, 19]. As part of 
this stage, the interpretation was further detailed based on the 
final post-stack version of the above-mentioned seismic profile 
(Figure 9) as well as the currently processed profile no. 2 (Fig-
ure 12B). The more reliable representation for the topmost part 
of the Neoproterozoic complex, together with the lowermost part 
of the autochthonous Miocene complex, allowed for a detailed 
interpretation of the dislocation system for these structural 
stages. In addition, on the basis of the obtained seismic image, 
it was possible to analyse, in more detail, the internal structure 
of the flysch formations belonging to the Skole unit through the 
correlation of additional seismic horizons corresponding to the 
thrust fault planes of individual thrust sheets (Figures 9, 12B). 

The results in the form of a seismic image obtained already 
in the first stage on profile no. 1 provided the basis for the 
interpretation of regional dislocations intersecting the flysch 
formations diagonally to the main surfaces of overthrusts and 
then passing through the autochthonous Miocene complex and 
penetrating down into the Neoproterozoic basement [18, 19]. 
These elements connect deep dislocations from the Neoprotero-
zoic basement with the discontinuity zones in flysch formations. 
The character of the seismic record of the above-mentioned 
fault zones on the interpreted seismic profiles, including in 
particular their contacts with the formations of individual units 
in the geological profile of the examined region, indicates their 
very old tectonic genesis. These fault zones have certainly been 
repeatedly reactivated in their history.

Most of the previously interpreted dislocations found 
their confirmation in the final seismic image, and only minor 
changes, which resulted from minor differences in the image, 
were made in their course. Larger differences occur only in the 
western part of profile no. 1, because the seismic image changed 
the most in this belt (especially in the lowermost part of the 
flysch complex). The Neoproterozoic basement is markedly 
hollowed in this zone, and the thickness of the flysch cover, 
which belongs mainly to the Skole unit, grows quite sharply. 
Both within the tectonically elevated block in the central part 
of the profile and within the tectonically lowered zone in its 
western part, additional fault planes were interpreted, which 
intersected the Neoproterozoic basement and were suppressed 
within the Miocene complex (Figure 16). The analysis of the 
final seismic version after processing did not provide grounds 
for the confirmation of the presence of a reverse fault in the 
western part of the discussed profile, which had been interpreted 
on the basis of the earlier processing version [19]. 

The final version of interpretation corresponds very well 
to the regional trend of the Precambrian basement configura-
tion, which was presented by Stefaniuk [16] and Stefaniuk 
et al. [17] on the basis of the interpretation of the regional 
magnetotelluric profile (Maniów–Przemyśl). The Miocene/
Neoproterozoic boundary is unambiguously indicates by strong 
resistivity contrast between the low-resistive complex of fly-
sch and Miocene formations and the high-resistive basement 
made up of anhimetamorphic rocks of the Late Ediacaran. The 
comparison of the interpretation of the magnetotelluric profile 
(Figure 17B) with the interpretation of the final versions of the 
reprocessed seismic profiles no. 1 and 2 (Figure 17A) reveals 
a very large similarity in the configurations of the Neoprot-
erozoic surface. Attention is also drawn to the quite similar 
direction and arrangement of dislocation lines, interpreted 
completely independently on the images obtained by using dif-

Fig. 16. The geological model of the research area against the seismic time section no. 1
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ferent geophysical methods. Several tectonic blocks, separated 
by the planes of regional dislocations, can be interpreted in 

the examined area on the basis of magnetotelluric and seismic 
sections [18, 20] (Figure 17). 

Fig. 17. Comparison of the interpretation of the top surface of the Neoproterozoic complex on profiles 1 and 2, performed within 
the presented subject (A) with the interpretation of the magnetotelluric profile of Maniów–Przemyśl by Stefaniuk et al. [17] (B) 

Summary and conclusions

The processing procedures used as part of the presented 
subject were tested on two 2D seismic profiles with directions 
that were approximately perpendicular to each other (Figure 1). 
One of the most important stages, which was given the greatest 
amount of time, was the selection of the velocity model for 
the post-stack time migration procedure. 

The unconventional approach to seismic processing and 
the construction of the velocity model for time migration 
resulted in a visibly better image quality in terms of both 
the continuity of reflections and the signal-to-noise ratio. 
The most interesting effects were achieved on profile no. 
1 because the current seismic image shows more details of 
the geological structure of this difficult-to-interpret region, 
allowing for a more precise correlation of thrust fault zones 
within the Carpathian tectonic units and more detailed re-

construction of dislocations within the uppermost part of the 
Neoproterozoic complex.

On the basis of the conducted interpretation, it was possible 
to obtain a relatively clear picture of the Carpathian Foredeep 
basement, which gradually decreased in the westwards and 
south-westwards through the system of normal and strike-slip 
faults. This model corresponds very well to the regional trend of 
the Precambrian basement configuration presented by Stefaniuk 
et al. [17] based on the interpretation of regional magnetotelluric 
profiles (Figure 17). This very similar system of dislocations, 
independently interpreted on the basis of images obtained as 
a result of different geophysical methods (magnetotelluric and 
seismic) provides very important information on the configura-
tion, depth and block nature of the Neoproterozoic basement 
in the studied area.
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