CeoLiNes  (Praha), 8 (1999)

42

Geophysical and Geological Model of the Contact Area of
the Bohemian Massif and Carpathian Flysh Belt

Oldfich KREJCI', Frantisek HROUDA?, Frantisek HUBATKA?, Jiti OTAVA' and Jan SVANCARA*
" Czech Geological Survey, Leitnerova 22, 658 69 Branch Brno, Czech Republic

2AGICO Inc., Jecna 29a, 612 46 Brno, Czech Republic
3 Geofyzika Co., Jecna 29a, 612 46 Brno, Czech Republic

4 Institute of Physics of the Earth, Masaryk University Brno, Czech Republic

The Flysh Belt area lies at the contact of the Bohemian Massif
and the West Carpathians. The data in this area include results
from a number of deep boreholes (up to over 6 km deep) and an
extensive complex of geophysical measurements. The analysis
of frequency characterics of seismic and gravity data supplies
data on the composition of density balanced cross-sections of
the upper layer of the crust along selected seismic sections and
tracing of tectonic elements.

Analysis of the frequency od seismic and gravity data be-
longs to recent geophysical research techniques. This technique
allows to identify rather low-amplitude structural-tectonic fea-
tures from seismic and gravity data. The method is based on
combined analyses of the reflectance image of the derived gravity
field and of the changes in seismic echogenity.

Methods:
- completion of gravity and derived gravity maps;
- calculation of Linsser indications of density contacts;
- completion of reflectance images of the gravity field;
- analysis of selected time seismic sections;
- mapping of tectotnic features through combined analysis
of seismic and gravity data;
- examination of the digital model of topography;
- composition of density balanced cross-sections along se-
lected seismic sections.
The principal aim is the construction of a model of geological
setting of the Bohemian Massif/Carpathians contact region and
the reconstruction of the development of the whole region in
space and time. A crystalline basement subcrop map (colour
relief map with N illumination) and Bouguer anomaly map (shad-
ed relief map with N illumination) of the whole contact area of
the Bohemian Massif and West Carpathians was constructed
and presented at the lecture.

Particularly important is the further advancement in the
knowledge of the structure and development of the nappe units
of the Carpathian and Variscan Flysch belts. The impact of the
thrusting of the Alpine nappes on the deformation of the crys-
talline complexes and their Paleozoic cover at the eastern mar-
gin of the Bohemian Massif will be studied. Cadomian, Variscan

and Alpine structural elements at the eastern margin of the Bo-
hemian Massif adjacent to the West Carpathians were sorted
and their importance was evaluated.
General fault pattern of the Carpathian Flysch Belt includes:
- nappe fans, duplex nappes systems and anticlines, partial
thrust faults
- normal slip faults, strike-slip faults, conjugate sets of left-
lateral strike-slip faults
- disjunction zones passing through various nappe units
Accretionary character of the Magura Flysch wedge - origin on
the upper part of subduction zone.

In the eastern part of the Nizky Jesenik Mts., the rocks show

signs of only weak anchimetamorphism and very gentle ductile
deformation; SE-vergent buckle folds of long wavelength are
developed whose magnetic fabric can be easily unfolded geo-
metrically. The metamorphic grade and ductile deformation grad-
ually increase westwards. In the central areas, fracture cleavage
and NW-vergent buckle folds can be found; the folds can be
unfolded mostly only partially. In the western areas, NW-ver-
gent cleavage folds and very well developed slaty cleavage
occur. Magnetic fabric of the folds is homogeneous and the folds
cannot be unfolded at all. The cleavage is transformed into meta-
morphic schistosity at the western border of the area.
The magnetic fabric in sandstones of the thrust sheets of the
western sector of the Flysch Belt of the West Carpathians rang-
es from essentially sedimentary to mostly deformational in ori-
gin. In the thrust sheets at the margins of the Flysch Belt (outer
Krosno-Menilite Flysch in the west and Bilé Karpaty unit and
Oravska Magura unit in the east), magnetic fabric is mostly se-
imentary in origin, the ductile deformation being very weak,
hardly detectable by magnetic anisotropy.

In the central thrust sheets of the inner Magura Flysch, mag-
netic fabric is relatively strongly affected by ductile deforma-
tion, represented by a combination of simple shear and lateral
shortening, probably associated with the formation and motion
of the thrust sheets driven by a push from the rear side due to
the closing movements of the Magura Basin.

The ductile deformation is generally stronger in the frontal
areas of the individual thrust sheets than in their central areas.



