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have been near the surface during most of the Cenozoic. This is
confirmed by low temperature geochronology for the realm of the
Koralpe. Hence the whole process of continental extrusion should
be documented in this area in terms of brittle tectonic structures.
The Paleogene and Neogene evolution of these unit is characterised
by the formation of two major sets of faults: (1) ESE-WNW- to
E-W- trending faults, associated with ENE- and NNW- trending
conjugate structures and (2) N-S to NNE-SSW striking structures,
mainly acting as high-angle normal faults, often associated with
E-dipping low-angle normal faults along the western margin of
the Styrian Basin.
Together with the stratigraphic evolution of the Styrian and
Lavanttal Basins and the related subsidence histories a tectonic
evolution may be reconstructed for this part of the Eastern Alps.
During Oligocene to Karpatian times WNW- to W trending dextral
strike-slip faults formed in the Koralm Massif due to ongoing
lateral extrusion of the Eastern Alps. Troughs filled with coarse
block debris formed along these faults due to reactivation as nor-
mal faults during consecutive N-S directed extension during
Karpatian to Early Badenian times (approx. 17-15 Ma). During
the Badenian pronounced normal faulting due to W-E extension
lead to continued subsidence within the extrusion corridor.
In the Western Styrian Basin only minor areas with Sarmatian
(13-11.5 Ma) sediments are observed; Pannonian (11.5 to 7.1
Ma) sediments are restricted to the Eastern Styrian Basin. This
indicates, that the Koralm basement and the Western Styrian
Basin were affected by post-Sarmatian uplift, coinciding with a
reactivation of N- trending normal faults along the eastern margin
of the Koralm Massif. Therefore, we suggest that the final uplift
of the Koralm Complex, partly together with the Western Styrian
Basin, occurred during the early Pannonian (at approximately 10
Ma). The present elevation of clastic deposits indicates that the
Koralm Complex was elevated by approximately 800 m during
this phase, associated with an additional phase of E-W-directed
extension accommodated by N-S striking normal faults.
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The Koralpe Range at the eastern margin of the Eastern Alps
shows in an E-W cross section an asymmetric topography. In
map view the trapezoid shaped block of the Koralpe shows along
its south-western segment steep slopes and short stream channels,
whereas gentle slopes characterize the central and northern parts.
Elongated, partly gorge-like catchments incise the mountain range
along its eastern margin. In this study, the fluvial landscape which
dissects this mountain range is characterized by stream long
profiles and by analyzing the power-scale relationship between
stream slope and drainage area. Additionally, the hypsometric
integral and the basin asymmetry are calculated. The concave-up
form of the stream long profiles suggests an equilibrium state of
the fluvial landscape. However, the presence of knick points in
some of the longitudinal profiles indicates disequilibria which
may partly be related to differences in the erodibility of the
bedrock and to relicts of glacial morphological elements in the
uppermost regions of the Koralpe. Migrating knick points and
profile adjustments due to a lowering in the base level or due to
distinct fault offsets could not be verified yet. Hypsometric curves

and integral values indicate a „mature“ state of landscape
development. In accordance with a tectonic model describing the
eastward tilting of the Koralpe as a consequence of Miocene
block rotation, slope-area data from stream channels suggest a
spatial differential uplift pattern. A north-to-south-increase of
the steepness values suggests faster uplift rates in the central
Koralpe. This trend is traced by Paleogene low-temperature
geochronological data and by the Late Cretaceous metamorphic
field gradient. Thus, it may be explained by a long-term spatial
pattern of exhumation which remained stable since the Late
Cretaceous. The calculated basin asymmetry factors (HARE &
GARDNER 1984) indicate strong asymmetry for several catchments
in the eastern realm of the Koralpe. Because a directional trend
can not be found in the current data, block tilting around an axis
parallel to the approximately WNW-ESE oriented streams seems
to be not the reason for the observed basin asymmetries. In
contrast, the pronounced anisotropy of the metamorphic rocks
and the large scale fold structures of the study area control the
basin asymmetries.
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In der vorliegenden Studie wurden vor- und hochalpine Gebirgs-
gruppen der Nördlichen Kalkalpen zwischen den Gesäuseberge
im Westen und dem Schneeberg im Osten untersucht.
Die Karstmassive mit Seehöhen bis 2370 m haben großteils Pla-
teaucharakter oder zeigen zumindest Reste von Altlandschaften.
Die Flächen der Plateaus liegen in der Größenordnung von weni-
gen 10er km², wobei die größte der Hochschwab mit ~120 km²
einnimmt. Die Gebirgsgruppen werden aus mittel- und ober-
triassischen Karbonaten aufgebaut, die durchwegs gut verkarstet
sind. Das WSW-ENE streichende SEMP-Störungs-System (Salz-
achtal-Ennnstal-Mariazell-Puchberg) stellt ein wichtiges tektoni-
sches Element dieses Gebietes dar. Es ist seit dem Miozän aktiv
und weist einen sinistralen Versatz von ca. 60 km auf.
Für die Studie wurden nur Gebirgsgruppen auf beiden Seiten der
SEMP Störung analysiert, deren Gipfel mehr als 1600 m aufwei-
sen. Innerhalb dieser sind über 2600 Höhlen bekannt, wobei der
Erforschungsstand in den meisten Gebieten als recht gut einge-
stuft werden kann. Rund 450 Höhlen, die eine Ganglänge von
mehr als 50 m aufweisen, wurden nach ihrer Genese klassifiziert,
wobei untersucht wurde, ob sie unter vadosen oder (epi)phrea-
tischen Bedingungen entstanden sind. Das Hauptaugenmerk wur-
de auf (epi)phreatische Höhlen gelegt, die an ehemaligen Vorflut-
erniveaus gebunden sind und nicht an lokale geologisch bedingte
Wasserstauer.
Das Verteilungsmuster zeigt, dass die primär vertikal entwickel-
ten, vados entstandenen Höhlen in allen Gebieten auftreten, wäh-
rend vorflutgebundene phreatisch entstandene Höhlen nicht ho-
mogen verteilt sind. Augenscheinlich sind sie nördlich der SEMP
Störung häufig, während sie südlich kaum vorkommen oder feh-
len. Da diverse andere Gründe wie Klima oder lithologische Un-
terschiede ausgeschlossen werden können, scheint eine unter-
schiedliche Hebungsgeschichte bzw. paläogeographische Bedin-


