
PrzeglQd Geologiczny, vo!. 45, nr 10, 1997 

Comprehensive geological and geophysical interpretation of the Polish 
Outer Carpathians basement in the area between Jaslo and Rzeszow 

Michal Stefaniuk1, H. Trygar2, Z. Borys3, J. Miecznik4, W. Klitynski4 

1 Department of General and Mathematical Geology, University of 
Mining and Metallurgy, Mickiewicza 30, 30-059 KrakOw, Poland 
2polish Oil and Gas Company, Division Geofizyka Krak6w, 
Poland 
3 Polish Oil and Gas Company, Division Poszukiwania Nafty 
i Gazu Jaslo, Poland 
4Department of Geophysics, University of Mining and Me
tallurgy, Mickiewicza 30, 30-059 Krak6w, Poland 

Integrated geophysical and geological investigation of 
the basement of the fIysch Carpathians in the area between 
cities of Rzesz6w, Pilzno, Jaslo and Krosno was conducted 
in 1992-1995 by a team of experts from the University of 
Mining and Metallurgy and Polish Oil and Gas Company. 
The project was commissioned by the Polish Oil and Gas 
Company - Section of Oil and Gas Prospecting in Jaslo. 
The general objective of the investigation was to identify the 
Mesozoic, Palaeozoic and Precambrian basement of the 
Carpathian orogen. Available magneto telluric , seismic and 
gravity data as well as surface and borehole geological data 
were employed. A series of new magneto telluric data was 
also recorded. The basement roof was interpreted along six 
magnetotelluric profiles. Maps ofthe sub-Miocene basement 
roof were also constructed for a part of the study area. 

Based on surface and borehole geological data and seismic 
data, cross-sections of the fIysch cover were made along the 
MT profiles. The cross-sections and well-logging data were 
used to construct initial models for geoelectric interpretation 
and the models of seismic wave velocity distribution. The 

models were then used in geophysical data interpretation. 
The initial models of resistivity distribution were verified by 
ID magneto telluric inversion and 2D magnetotelluric mo
delling. The effect of the morphology of the deep basement 
on magneto telluric field measured on the Earths surface is 
attenuated by a complex resistivity distribution in fIysch 
formations. Hence, a proper choice of initial interpretation 
models is essential. A 2D model of magnetotelluric data 
interpretation can be assumed for a major part of the study 
area. However, a 3D geoelectric model of the fIysch cover 
is evident for some areas. 

As a result of the geological and geophysical interpretation 
integrated cross-sections illustrating the orogen basement together 
with structural and facies units of the fIysch were obtained. The 
sub-Miocene basement is dipping progressively with increasing 
distance to the Carpathian edge. However, some elevations and 
depressions can be observed on the cross-sections. Except for 
some local discrepancies, results of magnetotelluric, seismic and 
gravity data interpretation are concordant in general. The origin of 
the discrepancies may be connected with different initial models 
assumed for bulk density, resistivity and seismic wave velocity 
distribution in the flysch cover and/or with different location of 
physical parameter contrast boundaries. Well-log analysis and 
parameter sounding interpretation results show that the high-resi
stivity horizon is connected with the roof of the sub-Miocene 
basement. Locally, it may be located deep below the basement 
roof or shallow in the high-resistivity sandstones in the flysch 
cover. 
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Based on a large amount of recently obtained K-Ar data, 
we definitely confirm along-arc migration of volcanic activity 
in the Calimani-Gurghiu-Harghita Volcanic chain (CGH). Re
alistic volume and magma output rate calculations are presen
ted for the first time for Neogene volcanism in Romania. CGH 
is the southeastern and youngest sector of the Neogene subduc
tion-related volcanic arc of the Carpathians with obvious along
arc migration of volcanic activity which took place during ca. 
9 Ma (from 9.3 to 0.2 Ma), from northwest to southeast. The 
four segments ofCGH are progressively younger as a whole: 
9.3-6.8 MainCalimani, 8.8-5.7 Ma in Gurghiu, 6.3-3.9 Ma 
in North Harghita, 3.6-0.2 Ma in South Harghita. Duration 
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of volcanic activity was ca. 2.7 Ma in average for each 
segment. The average migration rate along the whole CGH 
is 17.6 km/Ma. Migration rates are comparable in Calimani, 
Gurghiu and North Harghita (15.7 km/Ma, 18.4 km/Ma, and 
14.6 km/Ma respectively), while South Harghita yields a 
different rate, of 9.6 km/Ma. The total volume of volcanic 
products in CGH is ca. 1400 km3 to (420 km3 in Calimani, 
315 km3 in Gurghiu, 285 km3 in North Harghita, and ca. 180 
km3 in South Harghita). Volumes of eroded volcanics that 
have been completely removed beyond the present-day area 
of the volcanic chain are considered as negligible. The total 
volume corresponds to ca. 8.1 km3 of volcanics per each 1 
km arc segment. Eruption rates along segments are compa
rable for Calimani (168.4 m3/Ma), Gurghiu (172.5 km3/Ma) 
and North Harghita (128.6 km3/Ma), but much less in the 
chain-ending South Harghita segment (29.4 km3/Ma). The 
average eruption rate for the whole CGH is ca. 152 km3/Ma, 




