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First Paleomagnetic Results from the Oligocene Sediments of the
Silesian Nappe, Western Outer Carpathians
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Western Outer Carpathians consist of several north-verging Nap-
pes. The Silesian Nappe, the subject of the present study, is situ-
ated between tectonic units from which there are a number of Ter-
tiary paleomagnetic results, the Magura Nappe and the molasse
zone of the foredeep. It consists of Late Jurassic — Early Miocene
rocks, mostly flysch sediments. The rocks of the Silesian Nappe
form an arc, which is gently convex to the north. The regional
fold axes are almost parallel to the trace of the frontal thrust of
the nappe, thus they are WSW—ENE oriented in the west, E-W
striking in the central segment and WNW-ESE oriented in the
east. Bending followed regional folding and thrusting, after the
mid-Miocene.

Krosno Formation consisting of shales and sandstones in dif-
ferent proportion represents the youngest strata of the Silesian
Nappe. We sampled for paleomagnetic study the shaly members

at 12 localities (and also a limestone bed at locality 2), distribu-
ted along the bend from the Czech—Polish boundary to Krosno.
The sampled localities are of Oligocene age.

As a result of standard paleomagnetic measurements and eva-
luation, 10 localities yielded statistically good paleomagnetic re-
sults; for one locality (loc. 7) the statistical parameters are poor
but the direction is still in line with the others. Tilt test on region-
al scale (including 11 localities) is positive, best statistics is ob-
tained at 105 % untilting; the overall mean paleomagnetic direc-
tionis D=310°1=65° (k=30 a95=28°). Although the remanence
is of pre-folding (tilting) age, there is no correlation between in-
dividual declinations and the regional fold axes.

Magnetic fabric is dominantly foliated and is basically of sedi-
mentary character. Yet lineation directions are E-W oriented (ex-
ceptions are locality 1, in the western and locality 9, in the central
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B Fig.1. Paleomagnetic sampling localities (1-12) in the Silesian Nappe.




segment of the Silesian unit). Variation in the lineation directions
is not dependent on the orientation of regional fold axes.

The paleomagnetic and magnetic anisotropy results of the
present study suggest that the Silesian Nappe rotated en block in
a stress field of uniform direction, after Oligocene. The rotation
angle is about 50°, the sense is counterclockwise. As the paleo-
magnetic signals are of pre-folding/tilting age, our results do not
support the bending origin of the systematic trend in the orienta-
tion of the regional fold axes.

Compared to the paleomagnetic results for the Magura Nappe,
the present results are superior, since the paleomagnetic signal
is better defined and is of pre-folding/tilting age. Yet, the overall
rotations are the same. Between the two Nappe systems, there is
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the Dukla Nappe, which have to be studied in the future before we
can explicitly state that Magura and Dukla Nappes rotated as one
tectonic body.

An other important aspect of the present results is the ori-
ginally stable European connection of the study area, since the
results characterize the hinterland of the molasse basin, where
rotation measured was only 30 °counterclockwise. In this case,
there are also missing links, i.e. the Miocene rotations of the
Subsilesian and Skole Nappes are not constrained paleomagne-
tically. Future studies will show if the rotation angle gradually
changes from the Silesian Nappe system towards the molasse
zone or the change is abrupt at the northern front of the Western

| Outer Carpathians.
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