
irregularly in 30-1 O%S range, down to about 2900-3000 m. 
In the underlying Miocene strata, randomly interstratified 
IfS (40-50%S) is observed. In the borehole Nowy Targ IGl 
(the southern part of the Magura nappe), randomly interstra
tified IfS varies irregularly from 72%S to 40%S, down to 
about 1000 m. Between 1000 m and 2500 m %S in IfS 
regularly decreases from 73%S to 22%S and ordering appe
ars at about 1800 m. The illitization of the Podhale flysch in 
the borehole Skocznia IG 1 is advanced, only ordered IfS is 
present, and %S decreases gradually from 26%S to 12%S 
over 500 m from the top of the borehole. 

It appears that the diagenetic model of smectite illitiza
tion in Krak6w-Nowy Targ cross-section is more complica
ted then the diagenetic history known from a more eastern 
cross-section (Skole nappe, Paszowal-Kuzminal-Ciso
wal). Ordering apppears at shallower depths and the illiti
zation profile in flysch seems to have been established 
before the thrusting of flysch over the Miocene strata. 
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The transition from randomly interstratified to ordered 
IfS (at"'-' 40%S) proceeds at about 120°C. Thus the present 
temperatures in boreholes studied cannot be responsible for 
the observed advanced illitization. Most probably, the detec
ted high degree of illitization is the result of normal burial 
diagenesis, followed by removal of the upper parts of profi
les by the erosion. Assuming the present average geothermal 
gradients for the Outer Carpathians (2.35K1100 m) and 
Podhale flysch (Zakopane IG 1 - 2.00KlI00 m) as repre
sentative of the gradients during maximum burial, it can be 
estimated that the following thicknesses of sediments have 
been removed sometimes during the geological history from 
above the present erosional surface: Trzebunia IG 1 "'-' 5.6 
km, Tokarnia IG 1 "'-' 5.6 km, Nowy Targ IG 1 "'-' 3,3 km, 
Skocznia IG 1 "'-' 6,5 km. These estimates could be lower 
only if higher pal eo gradients were assumed. 

Tectonic regimes and basin formation in the Western Carpathians 
during the Neogene 

Michal Kovac1 & Frantisek Marko1 

lDepartment of Geology and Paleontology, Faculty of 
Science, Comenius University, Mlynskd dolina G, 84215 
Bratislava, Slovakia 

The final stage of the Western Carpathians evolution has 
been strongly affected by extrusion of the ALCAP A litho
spheric fragment from lhe Alpine collision zone and by the 
retreating subduction of the flysch basin basement below the 
front of the orogen. This process led to disintegration of the 
forearc basin situated on the Central Western Carpathian 
(CWC) margin and formation of the Outer Carpathians (OC) 
accretionary prism in compressive tectonic regime. During 
the Early Miocene, besides northvergent thrust tectonics 
also backthrust and wrench tectonics appeared, controlling 
the wrench fault basins formation on the CWC margin. 

The following oblique collision of the Western Carpat
hian orogen with the platform, which led to a change of 
overriding plate movement, was accompanied by wrenching 
events on the CWC margin. The Vienna and East Slovakian 

Basin were opened by pull-apart mechanism. Rapid subsi
dence and high sedimentation rate documents the change 
from transpressional to transtensional tectonic regime du
ring this time. 

Due to the fact, that the rate of collision between the 
North European platform and the Carpathians was lower 
than the velocity of subduction, a regional extension occur
red in the overriding plate and led to the back arc basin 
development. The crustal stretching, accompanied in places 
by mantle updoming, forced the Middle Miocene synrift 
basin subsidence. A wide spectrum of grabens and tilted 
halfgrabens opened along normal and listric faults. 

The Upper Miocene postrift sedimentation was control
led either by active elongation of the Western Carpathians 
(e.g., Vienna Basin) or by thermal subsidence (e.g., East 
Slovakian Basin), resulting from cooling of the uprising 
mantle. 

During the Pliocene and Quarternary a tectonic inver
sion occurred in the Western Carpathians. 

Neogene changes of the East Slovakian Basin paleoenvironment 
- a result of interaction of tectonic events with sea level oscillation 

Michal Kovac1 & Adriena Zlinska2 

lDepartment of Geology and Paleontology, Faculty. of Science, 
Comenius University, Mlynskd dolina, 842 15 Bratislava, Slovakia 
2Geological Survey of Slovak Republic, Mlynskd dolina 1, 
81704 Bratislava, Slovakia 

The East Slovakian Basin is situated in the NW part of 
the Transcarpathian depression and attains 8-9 km depth. 

The basin development started in compressional regime and 
can be regarded as a relic fore arc basin during the Early 
Miocene. The Middle Miocene crustal stretching controlled 
formation of the synrift back arc basin development, follo
wed by thermal postrift subsidence during the Upper Mio
cene. 

Interaction of tectonic events and sea level changes had 
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important influence on the paleoenvironment of the East 
Slovakian Basin. Definition of main tectonic events is based 
on structural and sedimentological observations. The eusta
tic oscillations are reflected in the coastal onlaps and chan
ges in shallow water environment. The sea level rise or fall 
were defined by paleoecological study of foraminiferal as
sociations in the offshore environment. The correlation of 
constructed curves for the environment paleodepth and co
astal onlap with global reference curves shows some discre
pancies, caused mainly by tectonic events during the basinal 
development. 

In contradiction to the Early Miocene global sea level 
rise the, Eggenburgian paleoenvironment of the East Slova
kian Basin changed from the deep water high-energy to the 

shallow water high-energy due to collisional tectonics, fol
lowed by an uplift and hiatus during the Ottnangian. The 
Karpatian transgression can be correlated with global co
astal onlap, but the intra Karpatian sea level oscillations 
were tectonically controlled in contradiction to the Badenian 
ones, and were caused by the global sea level rise in the 
Lower Badenian and by a global sea level fall at the end of 
the Middle Badenian. The Upper Badenian transgression 
and coastal onlap are the last well observed global events in 
the sedimentary record of the East Slovakian Basin. The 
Sarmatian gradual shallowing, or local sea level fall was 
mainly controlled by synsedimentary tectonics during the 
basin development. 

Nappe tectonics and source areas of the Magura Flysch 

Oldfich Krejcil, Miroslav Bubikl, Juraj Francul, Pavel HanzP, Jifi Otaval , Zdenek 
Stranikl, Lilian Svabenicka2, Frantisek Hubatka3 & Jan Svancara4 

1 Czech Geological Survey, Leitnerova 22, CZ-60200 Brno, 
Czech Republic 
2Czech Geological Survey, Klarov 13113, CZ-118 21 Praha, 
Czech Republic 
3Geofyzika Co., Brno, Czech Republic 
41nstitute of Physics of the Earth, Masaryk University Brno, 
Czech Republic 

The Magura Flysch area is situated at the contact of the 
Bohemian Massif and the West Carpathians. The data from 
this area include results from a number of deep boreholes 
(up more 6 km deep) and an extensive complex of geophy
sical measurements. The analysis of frequency charac
teristics of seismic and gravity data will bring the data about 
composition of density balanced cross-sections of the upper 
layer of the crust along selected seismic profiles and tracing 
of tectonic elements. The impact of the thrusting of the 
Alpine nappes on the deformation of the crystalline comple
xes and their sedimentary cover will be studied. Geochemi
cal investigation of rocks is focused on those compounds 
which give the best evidence of the sedimentary environ
ments and postdepositional alterations under increased tem-

perature and pressure. Organic matter and clay minerals are 
the most sensitive indicators of these factors. The sedi
mentological research will include taxonomic detailed re
search of selected leading and index species and testing their 
stratigraphic range using planktonic foraminifers and na
nnofossils. Thanathocenosis of the foraminifers will espe
cially be used for the dating of the paleoceanographic events 
and for the correlation of the sedimentary areas of the Flysch 
Belt units. Conglomerate layers of the Magura Flysch con
tain locally abundant granitoid pebbles. The ages of three 
granite pebbles were roughly constrained using chemical 
monazite dating. The ages fit to the Devonian-Carbonifero
us boundary. The age and geochemistry of the granite peb
bles from the Magura Flysch are similar to the Variscan IfS 
transitional granites of the Western Carpathians. Several hun
dreds of microprobe analyses of detrital garnets were evaluated. 
Generally, great similarity among detrital garnet assemblages 
of the Upper Visean graywackes (Moravo-Silesian Culm) and 
of the Paleogene sands tones was observed. A synthesis of new 
data in a geodynamic model of evolution of the Magura nappe 
will include the mechanism of basin opening and filling, oro
genesis and formation of nappe structures. 

Evolution of the Pieniny Klippen Belt Basin - some evidence from 
subsidence analysis 

Michal KrobickP & Pawel Poprawa2 
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Krak6w, Poland 
2Department of Regional and Petroleum Geology, Polish 
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The Pieniny Klippen Belt (PKB) is developed as a 
narrow zone and separates two major structural parts of the 
Carpathian range: the Inner and Outer Carpathians. It corre-

1082 

sponds structurally to one of the main discontinuity lines 
within the Earth's crust in the Carpathians, along which the 
Moho surface suddenly dips northwards. 

PKB is composed of strongly deformed Mesozoic and 
Palaeogene rocks. The Mesozoic rocks include various types 
of limestones, radiolarites, shales and siliciclastic turbidites, 
deposited in a separate (Alpine-Carpathian) branch of the 
Northern Tethys. The Pieniny Klippen Belt Basin (PKBB) 
is characterised in the palinspastic reconstruction by latitu-


