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The Sudetic Marginal Fault (SMF) is one of the most clearly =~ photectonic scarp. Despite its morphological distinctness, the
marked tectonic zones of Europe, more than 300 km long, of  evolutionary history of this fault has not been fully recognized.
which 200 km are represented by a well-pronounced mor-  Based on indirect evidence, it can be inferred that this structure
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originated during the Variscan orogeny and became reactivated
during the Alpine cycle. The age of correlative sediments indi-
cates that the fault was active in Late Oligocene times already,
although many researchers suggested either Middle Miocene or
Pliocene as the onset of faulting. Most geologists infer that the
fault zone became inactive in the Pliocene; and only few sug-
gested a possibility of continuation of its mobility in Quaternary
times, principally due to vertical glacioisostatic motions in-
duced by the consecutive Scandinavian ice-sheet advances and
waning tectonic activity of the fault itself. A detailed analysis
of terraces of the main Sudetic rivers formed during the past
200 thousand years points to their divergence. The presence
of overhanging valleys and rock steps at the outlets of some of
these valleys appear to confirm the still existing tectonic mobil-
ity along the SMF.

Our cartometric study consisted in the construction of dig-
ital elevation models of different portions of the SMF, based on
1:10,000 equal-area topographic maps, and digital determina-
tion of topolineaments. Topographic maps transformed into
a raster format helped to determine drainage basin parameters
of 149 small basins that are located at the base of the Sudetic
mountain front, as well as to draw longitudinal profiles parallel
to the SMF scarp.

The southern portion of the SMF in Poland, nearly 77 km
long, has been studied using morphometric analysis of both
scarp and small drainage basin parameters, as well as due to
construction of digital elevation models and digital processing
of topolineaments. The footwall of the fault is morphologi-
cally expressed as a distinct scarp ca. 50 to 400 m high. As a
morphological border, the SMF separates two units showing
different morphology: the Sudetes, represented by mountain
ranges with broad ridges and deeply dissected uplands, of
average altitudes of 400-800 m a.s.l. near the fault; and the

Sudetic Foreland of gently undulating relief (approximately
200-300 m a.s.l.) composed of scattered groups of hills or
slightly dissected uplands. The mountain front is generally
higher in the southeastern part (120-300 m between Zulova and
Bielawa) and less elevated in the northwestern sector (50-180
m between Bielawa and Zlotoryja), although wide differences
are noticeable among particular local sectors. The southern
portion of the SMF between Ztoty Stok and Dobromierz was
subdivided into 6 segments, orientated roughly NW (N28°W
to N50°W), and ranging from 6.4 km to 17.8 km in length.
These segments show different geological setting, variable
heights of fault and fault-line scarps, different pattern of tri-
angular or trapezoidal facets, as well as changeable values of
physiographic parameters characterizing small-scale drainage
basins located at the base of the scarp. Of the six segments dis-
tinguished in the investigated fault fragment, the segment situ-
ated in the Sowie Mts. shows the highest rate of recent uplift
of the footwall, as indicated by very well-preserved triangular
facets showing a two-tier arrangement. Morphometric analyses
allow us to infer that the most useful parameters to character-
ize the SMF scarp are the mountain front sinuosity and valley
floor width/valley height ratio, whereas the maximum basin
relief, relief ratio (i.e., mean basin slope), and basin elongation
ratio best describe small drainage basins located at the foot of
the scarp. All these parameters clearly indicate that the proper-
ties of the Sowie Mts. segment of the SMF do not differ much
from those typical for young, moderately active normal fault
scarps described from elsewhere. This hypothesis is supported
by the results of studies of both topolineament pattern, and
digital elevation models of the fault zone. The latter portray
very well a two-tier arrangement of triangular facets, resulting
from at least two episodes of fairly recent uplift, amounting to
some 80 m.



