
RESULTS & DISCUSSION
Although we measured 540 single profiles, we were not able to produce unambiguous
results. This could be due to a varying (but still high) resolution of the HRSC DEMs, or the
geology of the tali themselves. As a result, we could only detect possible trends.
Fig. 2 shows a trend towards higher inclined talus deposits at Olympus Mons OM and
Ascraeus Mons AsM, in contrast to Arsia Mons ArM. Due to a lack of locations suitable for
measurements, we could only survey 5 profiles for each exposition (north and south) and
location. Despite we detected a lower inclination for ArM (blue at Fig.2), we cannot reliably
relate it to a different geology, as the HRSC DEMs of each volcano have different resolutions
(OM 50m/px; AsM 75m/px; ArM 100m/px).
Most of the results shown at Fig.3B-F, show relatively scattered distributions. Only the Noctis
Labyrinthus region, and to a smaller extent Arabia Terra and Tyrrhena Terra too, show a slight
accumulation around 22°-24° inclination. None of the selected study areas shows a climatic-
induced asymmetry between northern- and southern exposed slopes.
Combining the results of all study areas, 50% of the talus deposits range between ~19° and
~25° (Fig. 4). This is a lower inclination as for tali on Earth, ranging from 25° to 30° [1]. This
difference could be caused by the lower gravity on Mars: As the vertical force (gravity) is
lower, the horizontal movement (e.g., during rockfalls) transports the boulder much further
from the hill crest than on Earth, where the more intense gravity stops falling/rolling boulders
much earlier. As a result, the inclinations of talus deposits on Mars would be flatter.

BACKGROUND & MOTIVATION
On Earth, talus deposits (also named scree 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 factors; 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
uncemented debris originate. If the results of this approach are resilient, it can also be
applied to other solid bodies; even to planets and moons without an atmosphere.

STUDY AREAS & METHODS
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 (Fig. 1 and Fig.
3A). Each of these study areas represents one of the three major geographic regions of
Mars; old cratered highlands (Arabia T., Tyrrhena T.), younger northern lowlands (Chryse P.,
Utopia P.) volcanic provinces (Noctis Labyrinthus and multiple volcanoes). 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 DEMs [6,7,8,9]. At
each study, area we measured north- and south-exposed tali from their apex to their base
(Fig. 3A). The elevation difference and distance between apex and base has been converted
into angles by applying the arctan function. Thus, 540 single profiles have been measured.
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CONCLUSIONS
• 50% of all talus deposits on Mars have an

inclination of 19° to 25° (compared to Earth values
of 25° to 30°)

• The talus deposits of Arsia Mons may be less steep
than those of Olympus Mons and Ascraeus Mons

• No clear variations in geology and climate-induced
asymmetries between north- and south-exposed
talus deposits were detected
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Fig. 3. A: Talus deposits (black arrows) in a crater. Yellow lines are generic profiles. The red marks indicate the lower end of the talus. Image
located in an unnamed crater at 11.2°E, 13.8°S, north is towards the upper left (CTX). B-F: Graphs and boxplots showing the distribution of
talus deposits by inclination and study area. n is the number of profiles included in each diagram (each north and south-exposed).

Fig. 1. Location of the study areas
(blue). They were chosen by latitude
(low latitudes preferred), geology (acc.
to [5]), and availability of HRSC DEMs.
Each of the study sites has a uniform
geology acc. to [5]: Tharsis volcanoes
(Amazonian volcanic units), Noctis L.
(Late Hesperian volcanic material),
Chryse P. and Utopia P. (late Hesperian
lowlands), and Arabia T. and Tyrrhena
T. (early Noachian highland material).

Fig. 2. Inclination values of the
talus deposits measured at
three of the Tharsis volcanoes:
Arsia Mons, Ascraeus Mons,
and Olympus Mons. Please
note, that due to a limited
availability of adequate
locations, the number [n] of
profiles for each exposition
and volcanoes is 5.

Fig. 4. Boxplots presenting the
combined numbers of -all-
study areas by exposition. The
boxes present 50% of all
samples, and the whiskers
the first and fourth quantile,
respectively.


