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sition. The wedge shortening ranges between 31-58%, be
ing 57-58% in the Silesian Nappe. The original width of the 
Silesian Basin is about 130-138 km. The rifting started at 
the Jurassic/Cretaceous boundary and formed the horst and 
graben structure, defined by normal faults. Parts of horsts 
became emerged during various rifting stages. Sedimenta
tion rates in grabens varied around 4.7, 2.1 and 1.3 cm/ka 
during 3 rifting stages, whilst sedimentation rates on their 

slopes varied around 0,0-1.26 and 0 cmJka. The altitude diffe
rence between horst tops and graben floors did not exceed 2 
km. The reconstructed width of horsts ranges between 17.5-
18.3 km. The reconstructed width of several grabens has values 
14.5,45.7,57.7 and 79.3 km. Therifting-relatedextension was 
NE-SW directed. Sometimes, the very low (CJ2-a3)1(CJr-CJ3) 
stress ratio of the driving stress configuration resulted in poly
directional extension when the value decreased below 0.1. 
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New geochronological data including U-Pb zircon, Sm
Nd, Ar-Ar, and fission track ages published during the last 
years significantly contributed to the knowledge of the Pha
nerozoic tectonic evolution of the Alpine-Carpathian region. 
Three major lines of evidence were followed including the 
timing of metamorphic processes and the subsequent exhu
mation, the timing of plutonic processes, and the record of 
detrital minerals for geodynamic processes in the hinterland. 
Assessment of these data allows the following major conc
lusions: 

No major segment of older crust than Late Precambrian 
is preserved within the internal Alpine and Carpathian base
ment. Penetrative, mainly medium-grade metamorphic 
overprint affected the whole internal Alps and Carpathians 
(incl. the Apuseni Mountains) during Variscan (c. 360-300 
Ma) continental collisional tectonic events. In some units, 
Variscan metamorphism overprinted a sequence of Cado
mian (c. 800-550 Ma) (mainly recorded Danubian units of 
Southern Carpathians), and early Paleozoic events between 
c. 520-480 and 450-370 Ma. These relationships may be 
interpreted to record Early Paleozoic accretion of micropla
tes and final collision of Gondwanian and Central European 
Variscan tectonic elements. Variscan events include forma
tion of an Andean-type batholith belt (c. 365-335 Ma), 
subsequent subduction of continental crust and eclogite 
formation due to continent-continent collision, penetrative 
amphibolite-grade overprint (c. 330-310 Ma), and intrusion 
of collisional and post-collisional granites, the latter inter-

preted to record post-collisional slab break-off and magma
tic underplating during the Permian. This process continued 
into Permian rifting associated with gabbro intrusions, high 
temperature metamorphism, and ductile deformation and 
subsequent opening of new oceanic seaways. A second, 
independent magmatic pulse during MiddlelLate Triassic is 
interpreted to herald opening of Jurassic rifts. 

Triassic seaways were closed during the Late Jurassic as 
recorded in blueschists. Austro-Alpine units were sub
sequently affected by Cretaceous eclogite-grade metamorp
hic overprint and, together with internal Carpathians, by 
subsequent throughout amphibolite- to greenschist-grade 
overprint. This is explained to result from continent-conti
nent collision where these units came into a lower plate 
position. Collision appears to be two-stage, respectively 
diachronous as recorded by ca. 120-110 Ma collisional 
events in the Romanian Carpathians, and by latter events at 
ca. 100-90 Ma recorded in the entire region. Subsequent 
regional exhumation of these units was associated with 
lithospheric-scale extension and formation of Gosau-type 
collapse basins as distributed in the whole East Alpine-Car
pathian realm. 

Nearly no evidence for Cenozoic metamorphic overprint 
was found within the region under consideration outside of 
Penninic units of the Eastern Alps. A major Eocene event of 
regional cooling as evidenced by several apatite fission track 
studies. This may be easily explained by continent-continent 
collision and associated surface uplift in the Alpine segment. 
Neogene reactivation along major fault zones is now well
documented within the entire Alpine-Carpathian region. 
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The Polish Carpathian Foredeep (PC F) has developed as 
a peripheral foreland basin related to the moving front of the 
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Western Flysch Carpathians. The Flysch (Outer) Carpat
hians are built up of stack of nappes and thrust -sheets, 
showing a different lithostratigraphy and structure. The Ou
ter Carpathians are composed of the Late Jurassic to Early 
Miocene, mainly turbidite (flysch) deposits, completely upro-



oted from their basement. The main decollement surfaces 
are located at different stratigraphic levels. All the Outer 
Carpathian nappes are flatly overthrust onto the Miocene 
deposits of the Carpathian Foredeep. However, along the 
frontal Carpathian thrust a narrow zone of folded Miocene 
deposits, was developed (Stebnik (Sambor-Rozniatov) and 
Zglobice units). 

The basement of the Carpathian Foredeep represents the 
epi -V ariscan platform and its cover. The depth of the plat
form basement, recognised by boreholes, oscillates from a 
few hundred metres in the marginal part of the foredeep up 
to more than 7,000 m beneath the Carpathians. The magne
to-telluric soundings in the Polish Carpathians revealed a 
high resistivity horizon connected with a consolidated-crys
talline basement. The depth of magneto-telluric basement 
varies from 3-5 km in the northern part of the Carpathians 
and dips to approximately 15-20 km at its deepest point then 
peaks at 8-10 km in the southern part. The axis of the 
basement coincides more or less with the axis of gravimetric 
minimum. South of the gravimetric minimum, and more or 
less parallel to Pieniny Klippen Belt, the zone of zero values 
of the Wieses vectors was recognised by geomagnetic soun
dings. This zone is probably connected with the boundary 
between the North European Plate and the Central Western 
Carpathians (Slovak Block). 

The PCF can be subdivided into the outer and inner 
foredeep. The outer foredeep (outside the Carpathians) is 
filled up with the Middle Miocene (Badenian and Sarma
tian) marine deposits, from few hundred metres in thickness 
in its northern-marginal part up to 3,500 m in south-eastern 
part. The inner fore deep which is located beneath the Car
pathian nappes is probably more than 50 km wide and is 
composed of the Lower to Middle Miocene autochthonous 
deposits up to 1500 thick. The Lower Miocene deposits are 
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mainly terrestrial in origin, whereas the Badenian and Sar
matian deposits are marine. The oldest known deposits 
(Ottnangian-Karpatian), up to 1000 m thick, have been 
pierced in the drilling Zawoja-1. The deposits are composed 
of conglomerates passing upwards into variegated claysto
nes and mudstones and containing a 200 m thick, flysch-de
rived olistoplaca. The Middle Miocene began from the broad 
Early Badenian marine transgression which flooded both the 
foredeep and marginal part of the Carpathians. In the fore
deep, the Badenian deposits rest directly on the platform 
basement, with the exception of the SE part of the inner 
fore deep where they cover Lower Miocene deposits. 

The Carpathian Foredeep began to form during the Ot
tnangian, simultaneously with folding, overthrusting and 
inversion of the Outer Carpathians. The subsidence of the 
foredeep was initiated by overriding of the Carpathians onto 
the foreland plate, and then was controlled both, by the 
sediment and thrust-induced load. The periods of intensive 
subsidence in PCF correspond with periods of progressive 
emplacement of the Western Carpathians onto foreland pla
te. It makes possible to conclude that the main driving force 
of the tectonic subsidence was emplacement of the nappe 
load. During the Early-Middle Miocene time the loading 
effect of the thickening Carpathian wedge on the foreland 
plate increased and caused progressive increase of the total 
subsidence. At that time the mean rate of the Carpathian 
overthrusting reached 7,7-12,3 mmJa. During the Late Ba
denian-Sarmatian time the rate of advance of the Carpathian 
wedge was probably less than that of pinch-out migration 
and, as a result, the basin widened. The Miocene convergence 
of the Carpathian wedge resulted in the migration of depocen
ters and onlap of successively younger deposits onto foreland 
plate. 
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It has been generally accepted that the Pannonian Basin 
(PB) represented a back-arc basin related to the Carpathians. 
However, the South PB is bounded in the south by the 
Dinarides which to date have not been taken into considera
tion in the interpretation of its evolution. Geometrically, the 
margin parts of the South PB were strongly controlled by 
contact line between the Dinaride Ophiolite zone and the 
overlying Late Cretaceous-Paleogene sedimentary-magma
tic-metamorphic complex which was genetically related to 
an ancient north-dipping subduction zone of the Dinaridic
Hellenidic Tethys. 

In the North Dinarides, the remnants of the Alpine 
magmatic arc are represented by: 

1. Late Cretaceous-Paleogene trench sequence with 
flysch signature which is in lower parts interlayered with upper 
mantle basalt and continental crust rhyolite; the vo1canics are 
characteristically intruded by A-type granite and diabase. 

2. Alpine regionally metamorphosed Abukumu-type(?) 
metamorphic sequence which originated from the surrounding 
Upper Cretaceous-Pal eo gene sedimentary and igneous rocks 
during the Eocene compressional phase; Late Cretaceous-Pa
leogene microflora was found in metapelites whereas medium
grade rocks have isotope ages of 40-45 Ma. 

3. Synkinematic granitoids (46 Ma) are intruded in rocks 
of the regionally metamorphosed sequence. 

Outcrops of the same Alpine rocks are found in the 
Tisza megaunit and the best ones are in Mt. Pozeska Gora, 
where rocks of the Late Cretaceous-Paleogene complex are 
thrust over Ottnangian-Karpatian to Pannonian sediments. 
The Late Cretaceous-Pal eo gene rocks were drilled in many 
oil-wells as indicated by about 10 K-Ar ages; Alpine grani
toids, rhyolites and basalts are common in the Drava Depres
sion. This correlation and available field and geophysical 
prospecting data indicate that the Late Cretaceous-Paleoge
ne fragments of the South PB were thrust from the North 
Dinarides. This thrusting took place in a post-Pannonian 
time when the northernmost Dinarides were thrust over the 
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