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Fission track (FT) thermochronology used on apatites provides 
information about the cooling history of rocks in the tempera-
ture range between ~ 60 and 120 °C. Due to this fact, the fission 
track method has become a powerful technique which is able to 
reveal the low temperature evolution of exhuming crystalline 
complexes. This study presents 17 apatite FT ages, 6 measure-
ments of track length distributions, and thermal modelling re-
sults in order to reveal the important issue of Tertiary thermo-
tectonic evolution and possibly to understand the final phase of 
exhumation in the Western Carpathians. Three basement highs, 
presently forming horst structures separated by embayments of 
the Danube Basin, were investigated: the Malé Karpaty Mts., 
Považský Inovec Mts., and Tribeč Mts. The horst and graben 
structural pattern was created in a transpressional regime in-
duced by oblique collision of the North Pannonian Microplate 
with the North European Platform during the Early Miocene 
(e.g., Ratschbacher et al., 1991a,b).

The apparent apatite FT ages group into two clusters – 
Eocene and Miocene, indicating two domains with different 
thermal histories within the study area. The first age cluster, 
ranging from ~ 29–44 Ma, covers the southern half of the study 
area, the latter one, ranging from ~13–21 Ma, covers the north-
ern half. Confined track length distributions display variability 
within the study area, basically the mean confined track lengths 

of the samples range between 12.8–13.8 μm with standard devi-
ations between 1.0–2.0 μm, suggesting a complex thermal histo-
ry. Thermal modelling results, based on FT data and sedimentary 
successions from the surrounding basins, imply that Palaeogene 
sediments significantly affected the exhumation/burial history 
of the studied structural highs and that the entire study area was 
a part of the Central Carpathian Palaeogene Basin. Based on our 
results, we propose the following scenario for the study area: 
during the Eocene, faster subsidence in the north led to a north-
ward tilt; in the Late Oligocene, the entire area experienced ex-
humation; in the Miocene, collision in the north, together with 
rifting in the hinterland, reversed the direction of the Palaeogene 
tilting, resulting in fast exhumation in the north and slow exhu-
mation or even local subsidence in the south.
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The Variscan acretionary wedge consists of Culm flysh sedi-
ments with tectonic slices of pre-flysh rocks. The Hranice Paleo-
zoic limestones are incorporated into Culm rocks in the eastern-
most part of the wedge. Homola (1950) presented the first mo-
bilistic interpretation of this area and documented fold thrusts.  
On the other hand Dvořák and Friáková (1978) introduced the 
idea of synsedimentary faults and blocks with different sedi-
mentary facies. Later, the stratigrafic inversion was found in the 
Opatovice-1 borehole (Dvořák et al. 1981) implying the exis-
tence of the overthrust. Nevertheless, the large structure of the 
area has not been satisfactory explained.

New researches in this important area are concentrated on 
geological mapping, stratigraphy and tectonics. Based on litho-
logical character of the limestones as well as on different tec-
tonic structures it was possible to distinguish two litho-tectonic 
types of the limestones: low- and high-strained rocks.

The low-strained limestones are rocks with brittle-ducitle 
to ductile cleavage or solution cleavage. The moderate solu-
tion cleavage (Alvarez et al. 1978) originates in the limestones 
especially with higher contents of the clay components. It is 
characterized by abundant subparalel smooth pressure seams in 
the microscopic scale that truncate the carbonate nodules of the 
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