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We analysed a nearly 140-km-long portion of the Sudetic Marginal 
Fault (SMF) in Poland (99.7 km) and the Czech Republic (37.4 km), 
comprised between Złotoryja in the NW and Jesenik in the SE. 

The fault trace has been subdivided into fifteen segments showing 
different orientation (N290W to N560W, and even N1110W SE of Złoty
Stok), geological setting, length (8.8-22.9 km in Poland and 1.4-7.8 km 
in the Czech Republic), and height of the fault and fault-line scarps (5-
75 m to 200-360 m).

At the foot of the mountain front cut by the SMF, two large 
(Dobromierz, Javornik) and two minor (Sichów, 

�
wiebodzice) fault 

steps occur. Orientation of the entire fault trace approaches N410W, 
and the mountain front sinuosity amounts to 1.051.







Active fault-generated mountain fronts are either straight (normal 
faulting) or sinuous and embayed (thrusting), and frequently display 
triangular or trapezoidal facets (faceted spurs, flatirons) that form 
due to uplift and dissection of a normal scarp by gullies and whose 
bases are parallel to the fault trace (Cotton, 1950; Bloom, 1978; 
Stewart & Hancock, 1990). 

The triangular facet occurs only where the spur is sharp-crested. If 
the spur were flat-topped, the facet would be trapezoidal. The slope 
of the facets range 25-350, whereas the fault plane dips at 50-900

(Wallace, 1978). The spacing of facets along range fronts depends on 
the evolution of drainage basins within the footwall block. 

Flights of faceted spurs have been interpreted as a result of either 
episodic uplift (Hamblin, 1976; Anderson, 1977), or distributed 
faulting within the range-bounding fault (Menges, 1988; Zuchiewicz & 
McCalpin, 2000). Some authors claim that facets with uniform slopes 
are active geomorphic features resulting from landsliding (Ellis et al., 
1999).





The shaping of faceted spurs is thought to result mostly from fluvial 
erosion concurrent with uplift of the mountain front (Hamblin, 1976; 
Wallace, 1978) or from gradual backwearing, aided by gravitational 
mass movements (cf. Anderson, 1977). Some authors point to the 
importance of subsidiary faults and fracture zones that run parallel to 
the main range front fault in modelling fault scarps (cf. Stewart & 
Hancock, 1988, 1990).

The size of a faceted spur is a function of the distance between major 
canyons incised into the mountain front and of the spur's height. The 
steepness of canyon walls exerts control upon main apical angles of 
faceted spurs. One would expect that on relatively homogeneous 
bedrock these angles would tend to decrease with facet's age. 
Departures from this trend imply lithologic control. The height of 
faceted spurs, in turn, is a function of uplift, whereas average
inclination may be controlled by a variety of factors. One of them is 
the age of the spur: on homogeneous bedrock (cf. Wallace, 1977, 
1978) the younger facets are steepest.















Re = 2(A/ �)0.5/L









Individual fault segments bear a flight of two to five tiers of 
triangular facets, showing differentiated state of preservation and 
degree of erosional remodelling. 

Average heights of these facets in the Czech portion of the fault are: 
28 m, 60 m, 111 m, 173 m and 275 m for successively older 
generations, whereas their equivalents in the Polish segments are, 
respectively, 23-54 m, 56-120 m, 100-125 m, 135-230 m and 300 m. 

Discrete values are highly scattered: from 5 to 75 m in case of the 
youngest facets to 200-360 m within the oldest ones. The highest 
triangular facets are confined to Rychlebské (Złote) and Sowie Mts.















This tiering points to at least five episodes of uplift of the 
SMF footwall, probably starting shortly after 31 Ma, i.e. 
postdating basalts of the Sichów Hills area that are 
displaced by the fault. 

More detailed age constraints are provided by the results 
of apatite fission-track dating of the Sowie Mts. gneisses, 
pointing to rapid cooling and uplift after 7-5 Ma on either 
side of the fault (Aramowicz et al., 2006). 

These data suggest Pliocene and younger ages of the 
highest triangular facets that accompany the Sudetic
mountain front. The age of younger uplift episodes is 
difficult to constrain due to the lack of datable marker 
sediments.







Morphometric parameters of 244 small (0.03-24.8 sq. km, 
av. 1.61 sq. km) catchment areas of streams that dissect 
the fault scarp include, i.a. elongation, relief, and average 
slope of individual catchment areas, together with values 
of the valley floor width to valley height ratios.

The relief energy values range between 45 m and 695 m, 
averaging 202 m, basin elongation ratios are between 0.43 
and 0.90 (av. 0.61), and valley floor width-valley height 
ratios change between 0.04 and 9.45, averaging 0.83.
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CONCLUSIONSCONCLUSIONS
Analysis of faceted spurs and morphometric parameters of small 
catchment areas on the Sudetic Marginal Fault points to moderate 
tectonic activity of the SMF footwall and allows us to conclude about 
Pliocene-Quaternary uplift, particularly important in the Rychlebské
(Złote) and Sowie Mts. segments. Uplift of the last area most probably
followed rapid cooling around 7-5 Ma, as shown by apatite fission-
track studies of Aramowicz et al. (2006).

These observations appear to support earlier views on the normal
character of faulting along the SMF, confirmed as well by some results 
of repeated GPS campaigns. 

It is worth to note, however, that recent studies of fractured pebbles 
in Late Pleistocene fluvial gravels in the Bardo Mts. segment of the 
SMF indicate a dextral component of motion. Right-lateral reactivation
of the SMF is also pointed out by GPS data (cf. Hefty, 1998) and finite
element modelling of recent stresses in Europe (cf. Jarosi

�

ski, 2006).


