
Muscovite is present in two generations. The young generation was formed under 
hyd rothermal cond itions in the course of Alpine deformation mostly from K-feldspar 
and also from biotite and a lbite . The newly formed muscovite is concentrated in  the 
fine-grained (80- 1 60 µm) fraction and resulted ages from 9 1 . 6 to 8 1 . 1 Ma. The 
older generation of muscovite was formed in the Hercynian time, it is preserved in 
the coarser (3 1 5-630 µm) grains and gave ages from 1 60 to 1 09 . 1 Ma. This impl ies 
that radiogenic Ar was not completely l iberated from the old muscovite when the 
new generation was formed . Since older grains may be present in  the finer grains 
too, the 8 1 . 1 Ma age could be the older l imit for the formation of the new 
generation .  

S ix  biotite samples were dated from the Sopran Gneiss Formation, the K/Ar ages 
range from 1 02 . 8 to 78 . 5 Ma. The ages do not correlate with the grain size, nor 
with the atmospheric Ar content. Therefore, the scatter of ages is explained by the 
retention of some radiogenic Ar and not by the incorporation of excess Ar when the 
new generation of muscovite was formed . 

K-feldspar and a lb ite were probably formed d uring the hydrothermal process too . 
The sl ightly older ages from 1 03.8 to 84. 6 Ma are explained by the incorporation of 
some radiogenic Ar from the hydrothermal f luids. 

The accordance of the youngest muscovite and feldspar ages ind icate a bout 80 Ma 
for the hydrothermal/deformation process and, on the basis of some preserved 
radiogenic Ar in the biotite and coarse-grained muscovite, suggest - 300 °C for the 
temperature of this process. The smal l  difference of muscovite, biotite and feldspar 
ages ind icate a fast upl ift during or soon after the hydrothermal/deformation 
process. 

I n  contrast to the gneiss, biotites from the andalusite-si l l imanite-biotite sch ist 
resulted Hercynian ages of 272 and 281 Ma, suggesting that the crystall ine schists 
were in a more elevated position than the orthogneiss when the Austro-Alp ine 
Nappe System was formed . 
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Density model l ing and results of other geophysical methods (seismic, MTS, mag
netic) indicate a compl icated structure of the crust in the Western Carpathian realm 
which is a resu lt of repeated continental coll isions d ur ing:  
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Tertiary (col l ision of the European and the Carpatho-Pannonian plate ) ;  
Mesozoic (shorten ing within the frame of  the Central Western Carpathians 
p late with the rise of two main pa leoalp ine tectonic un its - the Tatricum and 
the Veporicum) ;  
Pa leozoic (the crystal l ine basement of  the last mentioned Alpine tectonic 
units comprise rel icts of three main Hercynian lithotectonic u nits, being 
mutual ly overthrusted during continental col l is ion in the mesohercynian 
stage) .  

The pre-Alpine crust of the Central Western Carpath ians originated as a result of 
the Hercynian continental col l ision .  Reconstruction of the pre-co l l is ional situation is 
d ifficult because rel iable structural :and geochronological data for the early Hercy
nian stages and fragments of the Cadomian consol idated crust either are lacking .  
The stage of continental (microcontinenta l )  Hercynian col l is ion was preceded by 
subduction s ince in certa in segments of the Western Carpathians crysta l l ine rel icts 
presumably of an oceanic crust and higher pressure metamorphic rocks are present. 
Consolidated continental crust was formed in the coll isional stage (after early 
Paleozoic subd uction) as an amalgamated cluster of the Precambrian frag ments, the 
early Paleozoic metamorphic rocks and granitic intrusions. This crust was later 
affected by extension in  the late Hercynian stage.  
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The Carpathians a re included in the northern branch of the European system of the 
Alpides. Together with the Eastern Alps and the Dinarides they are the resu lt of a 
Mesozoic and Cenozoic continental coll ision between Europe and severa l conti
nental fragments to the south, including Africa . 

Gravity models show changes in the degree of continental convergence in  the 
Eastern Alpine and Western Carpathian region. Ana lysis of the continental col l is ion 
zone incoporates a kinematic model of ocean basin c losure, whereby g ravity ano
mal ies and topography are viewed as part of a continuum of continental crustal 
shortening,  erosion and isostatic rebound . Thick crust and high topography in  the 
Eastern Alps along with a broad Bouguer anomaly of - 1 40 mGal a mplitude, a re 
consistent with about 1 75 km of crustal shortening, fol lowed by 1 0  km of isostatic 
rebound . Eastward, crustal thicknesses and gravity anomaly widths and a mplitudes 
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