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This paper discusses the results of studies of gravels 
comprised within Neogene and Quaternary fill of the 
Orava–Nowy Targ Intramontane Basin (ONT). The ONT 
is an important structure of the Western Carpathians. 
First, the ONT is the only basin, except the Vienna Basin, 
which straddles across the junction of the Inner and Outer 
Carpathians (Fig. 1). Therefore, the infill of the ONT records 
the behaviour of tectonic units of the Western Carpathians 
during regional collapse, which was the last stage of 
structural development of the Carpathians. Second, the 
ONT is located at the NE termination of the Mur-Žilina fault 
zone of prominent seismic activity (Lenhardt et al., 2007). 
The NE segment of the zone corresponds to the Vienna 
Basin Fault System, which had been locus of sinistral 
strike-slip since 17 Ma until 9–8 Ma, and again since the 
Middle Pleistocene times (Fodor, 1995; Decker et al., 
2005). The activity of this fault zone has been essential for 
structural development of the Western Outer Carpathians 
and Carpathian Foredeep (Márton et al., 2011).

Quaternary exhumation of Western Carpathians: A record from 
Orava–Nowy Targ Intramontane Basin, Polish Galicia and Slovakia

ANTEk k. TOkArSkI1, 2, ANIA ŚWIErCzEWSkA2, 3, WITOLD zuChIEWICz2, 3, 
DušAN STArEk4 and LáSzLó FODOr2, 5, 6

1Institute of Geological Sciences, Polish Academy of Sciences, research Centre in kraków, 
Senacka 1, PL-31-002 Cracow, Poland; ndtokars@cyf-kr.edu.pl

2Galicia Tectonic Group; http://www.igf.fuw.edu.pl/GaliciaTGroup/
3AGh university of Science and Technology, Faculty of Geology, Geophysics 
and Environmental Protection, Al. Mickiewicza 30, PL-30-059 Cracow, Poland; 

swiercze@agh.edu.pl; witoldzuchiewicz@geol.agh.edu.pl
4Geological Institute of the Slovak Academy of Sciences, Dúbravská cesta 9, 

Sk-842 28 Bratislava, Slovak republic; dusan.starek@savba.sk
5Geological Institute of hungary, Stefania 14, 1143 Budapest, hungary; fodor@mafi.hu

6Geological, Geophysical and Space Science research Group of the hungarian Academy 
of Sciences at Eötvös university, Pazmany P. setany 1/C, h-1117 Budapest, hungary

Fig. 1. Position of the ONT within the Carpathian-Alpine orogenic 
system.

The infill of the ONT comprises two tiers showing 
contrasting lithology. The Neogene tier is largely composed 
of claystones and siltstones, whereas the Quaternary tier 
is dominated by gravels. The two sequences are separated 
by an erosional surface underlain by a regolith. Deposition 
of the Neogene sequence took place during subsidence 
of the basin. No prominent relief existed in the area of 
present-day mountains actually surrounding the basin at 
that time. The regolith started to form at the onset of basin 
inversion. Still, no prominent relief existed in the present-
-day mountains. The onset of deposition of Quaternary 
gravels in the basin corresponds to acceleration of uplift 
of the surrounding mountains, which has been continuing 
until now. The Pieniny klippen Belt has been subjected to 
erosion, at least locally, since the deposition of the basal part 
of the Neogene sequence filling of the Orava–Nowy Targ 
Basin until present times. In contrast, the Paleogene cover 
of the Tatra Mts. was removed only during Quaternary. 
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