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Scaled analogue experiments have been used to investigate the
Palaecogene and Neogene evolution of the Western Outer Carpa-
thians. The arcuate Outer Carpathian belt represents the external
pile of nappes of the Pannonian-Carpathian-Dinaric system (PAN-
CARDI). The Intra-Carpathian region is composed of two major
blocks:
a) ALCAPA — the Eastern Alpine-Western Carpathian-Northern
Pannonian, and
b) TISZA-DACIA — the Southern Pannonian-Eastern Carpathian
one (Fodor et al. 1999).
The Polish Western Outer Carpathians, which compose the nor-
thernmost part of the Outer Carpathians, is a north-verging fold-
and-thrust belt. The main structure of this belt was formed during
the Palacogene and Neogene, when the Outer Carpathians was an
accretionary wedge. The belt is mainly composed of Lower Cretace-
ous to Lower Miocene flysch strata and comprises several nappes
(Ksiazkiewicz 1977). Two of these nappes, the Magura and Silesian
nappes, extend along the entire belt. The other nappes are exposed
mostly in the eastern part of the Polish Western Outer Carpathians.
The orientations of map-scale fold axes of the Magura and Silesian
nappes show curvilinear traces, changing their strike from the west
to the east: from WSW-ENE, through W-E, to WNW-ESE (Ksiaz-
kiewicz 1977). The strata of the Magura nappe were counterclock-
wise rotated by about 60°, whereas those which fill the Carpathian
Foredeep underwent 30—40° counterclockwise rotation (Marton and
Tokarski 2000, Marton et al. 2004 and referenced therein).

The tectonic evolution of the Polish Western Outer Carpa-
thians is characterized by the superposition of two shortening
events:

a) NNW- (N), and

b) NE- (NNE) directed ones (Aleksandrowski 1989; Decker
etal., 1997, 1999).

Folding and thrusting of the first event were of synsedimentary cha-

racter. During the next, NE- (NNE) directed event, the NNW-direc-

ted thrust faults and related folds were overprinted and refolded.

The aim of this study is to find the procedure for the inden-
tation modelling which would produce structures similar to the
map-scale structures of the Western Outer Carpathians. The phy-
sical models were built using sandy silt as analogue material to re-
present the brittle upper crust. The modelling was carried out us-
ing a homogeneous single layer of the material. The progressive
evolution of the models was photographically recorded.

The obtained reconstruction of tectonic evolution of the PAN-
CARDI region suggests northward, and then eastward movement
of the ALCAPA block (Aleksandrowski 1989), or counterclock-
wise rotation of the latter (Fodor et al. 1999). During laboratory
modelling, different ways of displacement of the ALCAPA inden-
ter were tested. The experimental procedure was differentiated
both for the direction of the indenter movement, and the presence
of its simultaneous counterclockwise rotation. Two shapes of the
indenter were tested:

1. rectangular and
2. semi-triangular ones, simulating the northern, external shape
of the ALCAPA block.
The model, most closely resembling the Western Outer Car-
pathians, was produced by analogue modelling using a semi-tri-
angular indenter which was counterclockwise rotated by about
56° and simultaneously moved in the NNE direction (in the
present-day geographic coordinates). The results of experiments
resemble well the map-scale pattern of faults and folds in the
Polish Western Outer Carpathians. They could also explain the
superposition of two heteroaxial shortening events identified
there, as well as the counterclockwise rotation of rocks detect-
ed by palacomagnetic investigations in the Western Outer Car-
pathians and their foredeep.
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