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The thin-skinned fold-thrust-belt of the Outer West Carpathians was thrust over the thick-skinned
Hercynian fold-thrust-belt of European foreland during the Paleogene and Neogene. Kinematic outcrop
analyses in the Biele Karpaty, Magura, Foremagura and Silesian superunits in NW-Slovakia and SE-Czech
Republic show NNW-directed shortening perpendicular to the strike of the orogen as the major deformation
leading to the large-scale architecture of the fold-thrust-belt. The thrust-belt architecture resulting from
Paleocene/Eocene to Early Miocene foreland-propagating thrusting is modified by lateral escape tectonics
during the Neogene.

Integration of 2D seismic reflection- and well data, geological maps and kinematic data allows
establishing a balanced geological cross section across the Magura and Biele Karpaty superunits. Spatial
mapping of the top of the crystalline basement and Paleozoic units as well as the basal thrust of the fold-
thrust-belt uses a grid of 2D seismic lines, which were available in time-domain and data from deep boreholes,
both provided by the Czech Geological Survey (CGS-GEOFOND). 2D seismic is converted into the depth domain
using a 3D velocity model, which was derived from processing data, mapped horizons and checkshots of 12
wells. The combined dataset is integrated into the software Lithotect5000 for the construction of the balanced
cross section. Construction of the profile relies on well established cross-section construction techniques based
on the geometric and kinematic models of fault-propagation-folding and fault-bend-folding, respectively.

The resulting geologic profile is oriented perpendicular to the direction of shortening derived from
structural data. It shows significant differences in the structural style and architecture of the fold-thrust-belt.
Thrusting within the internal nappes of the Magura superunit is mostly accommodated by fold-bend folding
and imbricate stacking, respectively. Two major detachment levels lead to a buried duplex structure
underneath the Bystrica nappes and Biele Karpaty superunit. Towards the external parts of the Magura
superunit the style of thrusting progressively changes form fault-bend folding into fault-propatation folding
including a combination of both as well as two major detachment levels too. Both, the outermost nappes of the
Magura superunit, the Foremagura, the Silesian and Sbusilesian nappes are characterized by refolding due to
the Miocene reactivation of Hercynian thrusts in the European basement, which are well depicted by seismic
data. Evidence from outcrop data and geological maps further shows that some of the thrust faults of the
Outer West Carpathian fold-thrust-belt were reactivated by strike-slip faulting and out-of-sequence thrusting.
Profile construction accounts for this evidence.

Section balancing allows quantifying the amount of early Eocene to Oligocene shortening within the
Magura and Biele Karpaty superunits with about 100 km, which is equal to ~67%.



