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Introduction: The goal of this work is to describe 

and interpret clastic talus deposits (also named scree 
deposits) on Mars (Fig. 1). On Earth, talus deposits are 
accumulations of loose debris, found at the base of 
steep slopes (see [1] and references therein). They are 
formed by gravitative mass wasting processes, and can 
occur in both volatile-rich and dry environments. The 
steepness of talus deposits is limited by multiple fac-
tors; e.g., density, morphology, and particle size [e.g., 
1,2,3]. Based on this morphometry and geography we 
aim to derive information about the lithology of the 
adjacent bedrock where the debris originate. If the re-
sults of this approach are resilient, it can also be ap-
plied to other solid bodies; even to planets and moons 
without an atmosphere. The focus of this work is to 
analyse the morphology of uncemented talus deposits 
in order to derive information about the lithology of the 
adjacent bedrock. 

Study Areas: We specifically looked for locations 
presumed to be devoid of cohesive volatiles like the 
latidude-dependent mantle [4] (which could influence 
the stability of slopes). Hence, we focused on study 
areas between 30°N and 30°S. 

We selected three major study areas (color-coded 
in Fig. 2). Each of these study areas represents one of 
the three major geographic regions of Mars; old cra-
tered highlands, younger northern lowlands, volcanic 
province (Tharsis). Each study area is separated into 
smaller subdivisions. The study areas were selected by 
a combination of geology (based on the global geologic 
map of [5]), absence of subsurficial volatiles, and the 
availability and quality of HRSC imagery and DEMs. 

Methods: We quantified the morphometry of talus 
deposits by analysing HRSC DEMs [6,7,8,9] in a GIS 
environment provided by DLR. HRSC DEMs have a 
sufficient resolution of up to 50 m/px [8] and provide 
an appropriate coverage. Each of the 55 study locations 
have been separated into a ~northern- and southern-
exposed slope (to measure any possible insolation-
driven asymmetries). For each of these two slopes we 
measured 5 profiles of the total slope height hs, and 
5 profiles of talus height ht (Fig 3), totalling 1,100 sin-
gle profiles (based on visual HRSC imagery). Subse-
quently, the 5 profiles were combined, in order to cal-
culate average values of both slope αs and talus angles 
αt (Fig. 3), using the trigonometric arctan function. 

Preliminary Results: The first three locations ana-
lysed are the tali found on the calderas of Ascraeus, 

Arsia, and Olympus Mons. However, we could not 
detect a significant difference between the slope angle 
of the talus and the adjacent bedrock (Tab. 1). The 
slope inclinations for both values (αs and αt) are around 
29° for Ascraeus and Olympus Mons, and 20° for Arsia 
Mons. 

Discussion: The first results show little to no dif-
ference between the inclinations of αs and αt, as ex-
pected in Fig. 3. We preliminarily interpret this obser-
vation as a result of an equilibrium-state of the hill 
slopes; both the upper source region (bedrock) and the 
lower region of deposition (talus) are in balance. This 
is probably caused by a combination of the high age of 
the slopes (compared to terrestrial analogues), and the 
absence of varying processes (e.g., tectonic uplift or 
changing weather/climatic patterns). 

Interestingly, the slope inclination of both slopes 
(north and south) of Arsia Mons differs by almost 10° 
from those of the other two volcanoes (Tab. 1). This 
might be caused by a weaker bedrock, as the material 
cannot pile up to steeper slope inclinations, suggesting 
a different geologic/mineralogic composition for 
Olympus and Ascraeus Mons. This observation could 
also be related to the large diameter of the Arsia Mons 
caldera compared to those of other Tharsis volcanoes 
(which are considerably smaller), as a less solid mate-
rial may cause a continuous collapse of the caldera rim, 
enlarging it. 

Future Work: Future work will comprise the eval-
uation of the remaining 52 profiles. In contrast to the 
volcanic calderas presented above, all other slopes are 
located at a significantly lower elevation, exposed to 
more active environmental changes. 
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Fig. 2. Study areas. Red: highlands (~Noachian), green: volcanic de-
posits (~Hesperian), blue: lowlands (~Amazonian), (basemap MOLA). 

Fig. 1. Representative slope with talus 
deposits. Black arrows indicate the lower 
terminus of the talus deposits. Red line: 
hs/ls profile in Fig. 3, yellow lines: ht/lt 
profile in Fig. 3 (basemap CTX). 
 
 
 
 
 
 
Fig. 3. Cross-cut section of a slope with 
talus deposits. Dark grey: bedrock, 
bright grey: talus material. h=height, l= 
length, s=slope, t=talus, αs=total slope 
angle, αt=total talus angle. 
 
Tab. 1. Results of the south- and north-exposed talus angles (αt) of Tharsis. Average/median: Combined mean val-
ue/median of the 5 profiles measured (see Fig. 1). Span: is the smallest (Min) and the steepest angle (Max) of the 
5 profiles measured. Range: range from the lowest to the highest inclined slope of the 5 profiles measured. Total 
value: is the average number of the southern- and northern-exposed slope. The number after the names indicate the 
HRSC image, the measurements are based on. 
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