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Summary:  Analysis of slope breaks in the Ius and
Candor chasmata walls using MOLA altimetry data
reveals that some of them can be followed laterally
along the walls. They are interpreted as stratigraphic
contacts between layers of contrasting strength within
the lava pile, such as pyroclastic deposits and fluid
lava flows. Five to 10 such lithologic boundaries have
been identified. Their extent parallel to graben strike is
between 200 and 400 km at least and 50 to 100 km at
least across graben strike, which suggests that the sur-
face area covered by individual volcanic layers may be
on the order of 104-105 km2 or more.

Introduction:  MOC images have revealed that the
wallrock of Valles Marineris is made of hundreds of
layers analog to layers in trap series [1]. While trap
series sometimes present rather monotonous lithologic
successions, like in the Columbia River Flood Basalt
Province [2], other provinces, such as the Ethiopian
Flood Basalt Province, display huge volumes of inter-
stratified differentiated lava products, including e.g.
welded and unwelded ignimbrites [3], as well basaltic
flow and tuff successions, resulting in major slope
breaks on trapean walls (Figure 1). In proportion,
gravity conditions on Mars make pyroclastic deposits
theoretically more abundant on Mars than on Earth [4]
so that strength contrasts within lava piles akin to ter-
restrial trap series should be enhanced. We have ex-
plored slope breaks on the Ius and eastern Candor
chasmata walls to find evidence of laterally continuous
lithologic units.

Topographic profiles: Using MOLA altimetry
data we have analyzed 6 series of topographic profiles
along the crest lines of Valles Marineris spur and gul-
lies (Table 1) in order to seek evidence of laterally
continuous slope breaks that would suggest existence
of lithologic contrasts and give clues to the areal extent
of lava formations. Comparison between altimetry data
and Viking images allowed to remove slope breaks
resulting from local effects such as transverse inherited
fractures.

Interpretation: Slope breaks that can be followed
laterally and are observed on the walls where evidence
of faulting is negligible are likely to be of lithologic
origin, and help separate slope breaks on other chasma
walls having a lithologic origin and those having a
different origin, for instance tectonic. The southern Ius
Chasma wall displays only minor evidence of normal
faulting, and the southern East Candor wall does not

display evidence of normal faulting at all (Table 1).
All the other walls display extensive evidence of tec-
tonic activity [5]. In practice, comparison between
imagery and altimetry has shown that only a few slope
breaks on the northern Ius and Candor chasmata walls
have a likely tectonic origin.

Figure 1. Major slope break due to lithologic strength con-
trast within the Ethiopian trap series (Tekeze River valley,
Abyssinia).

Wall n Wall n
Ius Chasma, N 20 Ius Chasma, S 14
Geryon Montes, N 23 E Candor Chasma,

N
29

Geryon Montes, S 24 E Candor Chasma, S 38
Table 1. Location and number (n) of analyzed topographic
profiles. N = North, S = South.

Figures 2 and 3 show the distribution of the slope
breaks for the six studied walls. They define 5 to 10
subhorizontal levels.

Discussion: The extent of the interpreted strati-
graphic boundaries parallel to graben strike is between
200 km and 400 km at least. Slope breaks are fre-
quently observed at similar elevation at opposite walls,
suggesting that the across graben strike extent of the
inferred lithologic units is 50 to 100 km at least. Their
areal extent may thus frequently exceeds 104-105 km2.
In comparison, the surface area covered by many lava
flows of the Columbia River Basalt Group exceed 104

km2, the largest more than 105 km2, and the longest
ones are known to have advanced more than 750 km
long from their vent [2].
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Figure 2. Slope breaks observed along Ius Chasma walls (West on the left). Diamonds: northern wall, circles: northern wall of
Geryon Montes (Ius' central horst), triangles: southern wall of Geryon Montes, squares: southern wall. The line and uppermost
data points indicate the plateau surface.
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Figure 3. Slope breaks observed along the northern (top) and southern (bottom) walls of eastern Candor Chasma (West on the
left). The lines and uppermost data points indicate the plateau surface.
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