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Introduction

This article presents the results of a comprehensive (complex) interpretation of measurements made using
methods of engineering geophysics. Electro-Resistivity Tomography (ERT), Electromagnetic Conductivity
Method (ECM) profiling, Seismic Refraction Tomography (SRT) as well as deep and shallow Induced
Polarization (IP) tomography were used in the study. The obtained results were used to build a geophysical
model of the subsurface zone, which formed the basis for a detailed geological and tectonic interpretation,
aimed at recognizing shallow hydrocarbon deposits.

Methods

Detailed research on the methods of engineering geophysics was carried out in a small area in the Eastern
Carpathians by the Wankowa oil deposit, near the towns of Brelikow and Ropienka. The test geophysical
profile has a length of 2.6 km with an oil deposit located near its central part (Figure 1). Field work was
carried out by the PBG Geophyscial Exploration Ltd. as part of a research project. This project has
implemented a deep Induced Polarization (IP) tomography with IRIS Instruments equipment as a tool for
recognizing shallow hydrocarbon deposits. The classic Electro-Resistivity Tomography ERT and the
Induced Polarization IP tomography were applied using ARES Il equipment. Seismic measurements were
carried out using the Terraloc MK6 seismometer. The source of the seismic wave was a 10 kg hammer.
Additionally, conductivity profiling using 6 independent frequencies was carried out along the test profile.
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Figure 1. Location of testing profile on the background of topographic map in PUW92 coordinate system —
yellow line, seismic reflection line — red line. (Source of map: http:// maps. geoportal.gov.pl).

10-13 September, 2019, Krakéow, Poland



CAGG-AGH-2019

Results

Interpretation of ERT data (in a deep and shallow versions) allowed to obtain resistivity cross-sections.
These methods are sensitive to changes in lithology, mainly boundaries (contacts) of sandy and clay
sediments as well as sandstones and shales building flysch sediments. The seismic tomography method
(SRT) allows verification of elastic parameters of rocks. Generally, the collected and interpreted data
allowed to create a generalized model showing the geological and tectonic conditions of the rocks located
above the oil deposit. The chargeability, as the induced polarization parameter, has made it possible to
identify contacts between sandstones and shales and the zone of pyritization over the deposit (Wojdyta et. al.,
2011). The results of interpretation of refraction tomography gave information about the elastic properties of
rocks building the near-surface zone. As the research area was located in a well-known geologically and
seismically zone, it was possible to verify the results and evaluate the methodology adopted for the
processing and interpretation of electromagnetic and geoelectric data.

Conclusion

The presented materials gave a new view on the possibilities offered by the engineering geophysics methods
in the recognition of geological structure and the assessment of the tectonic involvement of this zone related
to exploration works. Such data sets may be helpful in interpreting the results of reflection seismic data
processing, where problems with the proper attribution of lithology and geometry of rocks in the shallow
zone often occur. This is mainly the case in areas where there is significant weathered zone, there is only
sparse drilling information and where there are not enough outcrops.
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