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Introduction: Longitudinal grooves and ridges (striations) are characteristic features of Martian and terrestrial 

long runout mass movements [1,2,3,4] and the inner deposits of Martian single layer ejecta (SLE) and double layer 
ejecta (DLE) craters [5,6]. They often occur in combination with troughs and ridges extending perpendicular to the 
striations, which appear to develop related to the emplacement process. The similarity of striations formed on differ-
ent mass movement deposits has long been noted [1,2,7,8], but their formation mechanism is still poorly understood. 
Current models propose the formation of striations due to divergence during the flow, either by widening and lateral 
spreading of the deposit [8] or longitudinal differences in flow velocity and lateral shear [9]. This study concentrates 
on determining whether a similar formation mechanism for striations can be established for both landslide and ejecta 
deposits.  

Methods:  The first study object is the Coprates landslide (292.2°E, 11.8°S) in Valles Marineris. The landslide 
deposit covers an area of ~2000 km² and reaches a maximum longitudinal distance from the source of ~ 64 km. CTX 
DTMs were processed from stereo pairs using the NASA Ames Stereo Pipeline [10]. HRSC products are available 
from the Freie Universitaet Berlin and DLR Berlin. The true thickness of the deposit was obtained by subtracting the 
underlying topography. The substrate topography was interpolated from the DTM raster values in the area surround-
ing the deposits with the Nearest Neighbor interpolation function of ArcMap. Linear profiles were extracted perpen-
dicular to the longitudinal grooves and ridges at equal distances and parallel to the striations for selected, well-
developed ridges. The spacing, slopes, width and heights of ridges and grooves were calculated from the profiles. 
Additionally a  Fourier analysis was conducted on the elevation values of the profiles. 

Results:  
Morphometric analysis. For Coprates landslide, the measured parameters generally show a surprising wide scat-

ter of values, especially in the proximal part of the deposit. In the perpendicular profiles, ridges and grooves have an 
onset width of 140 – 160 m and maximum widths of several hundred meters. The ratio between ridge height (meas-
ured between the peak elevation and the middle elevation of the two neighboring grooves) and the total thickness of 
the deposit quickly decreases from 0.2 in the proximal part of the deposit to a constant 0.1 for the middle and distal 
part. The average ridge height decreases with distance from ~25 m in the proximal area to ~17 m in the distal parts. 
Average slope values of the ridge flanks slightly decrease from ~4.5° in the proximal region to ~ 3° in the distal 
parts. Slope values of the west flanks are slightly higher on average (~0.5-1°) than those of the east flanks, indicating 
a slight asymmetry in the ridge morphology.  

Fourier analysis: The power spectrum of the elevation values for each profile follows with a power law distribu-
tion with an exponent a ~ -2.3 over 3 orders of magnitude. This finding suggests a self-affine scale invariance of the 
elevation profiles normal to the striations. Profiles parallel to the striations show a considerable variation in eleva-
tion values as well, but with smaller variations in height (~10 m). Similarly, the power spectrum has an exponent of 
a ~ -2.3. 

Discussion and outlook: Important characteristics of the data are the decrease in slope angles and ridge height 
from proximal to distal deposits, generally steeper angles of the west slopes of ridges and the scale invariant distri-
bution of elevation frequencies. The constant ratio of 0.1 between ridge height and total thickness of the deposit 
suggests a directly proportional dependency between both parameters. More data from other long runout landslide 
and ejecta deposits will be collected to validate the findings.  
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