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Magnetic basement complexes in the outside of the West
Carpathians and of the Eastern Alps
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National research programs involving the airborne geophysical
mapping revealed remarkable large-size magnetic areas in Cen-
tral Europe that continuously pass over the frontiers of individu-
al states.

Almost 450 km long and 60-70 km km wide magnetic belt
was found in Austria. It is developed between Innsbruck (W) and
Vienna basin (NE). Its western part is widened to Germany —
— SE Bavaria, too. Farther to the NE, the magnetic belt contin-
ues to the both Czech and Slovak Republics reaching the total
length over 200 km in the Czech territory and almost 240 km in
the Slovak territory. Its easternmost part is situated in the Car-
pathian area of the southern Poland being finished in the Cra-
cow region. It means that the total length of the so-called Alpi-
ne-Carpathian magnetic belt is about 700 km (Gnojek and Heinz
1993). The next long-wave extensive anomalous area begins
behind a narow interruption (magnetic minimum) in the north-
ern Moravia and in the Czech part of Silesia. It continues to
the Polish territory covering the whole Upper Silesic basin area.

The wave-length of the individual anomalies of this belt
mostly reach tens of kilometers that disclose the depth of their
sources in the middle interval of the crust (10-20 km). Below
the Berchtesgaden anomaly — which represents the top part of
the Austrian/German part of the belt — the magnetic source rocks
are expected in the depth interval 8—22 km (Bleil and Pohl 1976).
Also in the central part of the Vienna basin area, the source rocks
are interpreted to be in the depth exceeding 7 km.

The location of the anomalous belt shows the position of
the magnetic rocks below the Alpine Molasse basin, the Flysch
belt and the Helveticum unit, as well as below the Mesozoic of
the Northern Calcareous Alps.

The source rocks of this magnetic belt, however, are closer
to the surface in the southern, central and eastern Moravia. They
even outcrop in the Dyje, in the Brno and partly also in the Olo-
mouc Massifs. Similar magnetic complexes (plutonites with
a mantle of metamorphites) are situated below the Carpathian

Foredeep in the depth about 1 km and below the Outer Flysch
Nappes in the depth interval 2-3 km in Moravia. Similar depth
position of this source rocks about 2—4 km was also proved by
drill holes in the Carpathian part of Poland.

These magnetic complexes dip from this level to the SE and
S; beneath the outer margin of the Central Carpathians are sup-
posed to be in the depth about 10 (15) km. The rock composi-
tion of the source was well recognized in the southern and
the eastern Moravia where 157 drill holes reached the source
complex. Magnetic property studies carried-out on the drill-cores
of these holes proved that the Neogene, Paleogene, Cretaceous,
Jurassic, Carboniferous and Devonian formations covering
the crystalline basement are not able to create these strong and
extensive anomalies. On the contrary, the crystalline basement
rocks both plutonic and metamorphic ones showed the magnetic
susceptibilities enabling the origin of these anomalies. This
basement complex, thus, is regarded to be fully responsible for
the existence of these extensive anomalies.

This crystalline basement complex was studied by Dudek
(1980). He determined it as an independent tectonic unit of Pro-
terozoic age (580—-600 Ma), consolidated by Cadomic orogeny
and he named it as a Brunovistulicum. The best accessible and,
thus, the best recognized part of the Brunovistulicum is the Brno
pluton, the rock composition of which is interpreted as a seg-
ment of an ophiolite unit (HanZl and Melichar 1997). The asso-
ciation of various Brunovistulic granite rocks with ophiolites were
compared with another Cadomic terranes by Leichmann
et al. (1996) and by Finger et al. (1998). They concluded that
the Brunovistulic unit resembles the Pan-African orogenic sys-
tem found in the NE Africa and in parts of the Arabic peninsula.
An origin from Gondwana is, then, ascribed to the Brunovistuli-
cum.

The extension of this predominantly buried magnetic frag-
ment of Gondwana in the central Europe based on the airborne
magnetic maps of Germany, Austria, Czech Republic, Slovakia
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and Poland is suggested in the presented poster. The effect of
this Cadomic unit on final shape of European Variscides (espe-
cially in the S and E margin of the Bohemian Massif) as well as
on the shape of the Carpathian arc seems to be obvious. In addi-
tion, Tomek (1996) proposes a hypothesis that a different rheo-
logy of the Variscan Europe and the Cadomic Brunovistulicum
might cause a different deformation history of the Eastern and
Western Alps.
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