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1. Introduction

Discontinuous channel and valley systems on Mars
formed by fluvial processes [1, 2], snow pack
melting [3], volcanic processes [4] are found in
several places on Mars, but are not typical for
channel or valley systems. We have previously
investigated Navua Valles, a relatively pristine
system where we identified several discontinuities.
Discontinuities may form in regions where water
infiltrates and is transported in the subsuface in
permeable layers until they outcrop at the surface
further downslope where the channel continues.
Discontinuous-born systems may form in several
settings including arid climates and in lava flows.
Two examples are the Mojave River [5, 6] and the
Lost Rivers of Idaho [7].

However, other workers who also identified
discontinuities along long channel and valley systems
inferred that those systems were once continuous [8].
Post-formation discontinuities may form by the
infilling or removal of channel segments. Such
processes include impact cratering where the impact
crater removes the channel or nearby ejecta covers it;
lava flows that are thick enough to mask the
underlying topography; and debris flows that fill or
overfill some parts of a channel or valley.
Discontinuous channel systems may also form when
the channel is formed in variably erodible layers,
where the this material is partially removed, or on ice
where the channel is partially carved into the
sediments but in some segments its channel is
entirely cut into the ice or similar ephemeral
materials. Lakes with in and outlets also cause
discontinuous channel pattern [9].

2. Global survey

We have surveyed the most up-to-date valley
network polyline database of Mars [10, 11] and
identified 11 valley networks where the map shows
discontinuous line segments. We survey these

systems to identify the causes of discontinuities (Figs
1-5). These valley network are typically significantly
more degraded than the Navua Valles channels. We
plan to exclude impact-related discontinuities and
focus on discontinuities that are potential sites of
infiltration. We also plan to create a database of river
discontinuity sites on Earth that would include sites
that are listed as potential causes for discontinuities
on Mars.

Nia Vallis 52°59'S 37°21'W
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, Fig. 1. Nia Vallis. Figures are fro Google Mars
CTX mosaic with HRSC fill.

Fig. 2. Tyrrhena Terra: 6°58'S 104°59'E



Fig. 3. Protonilus Mensae: Discontinuous channel
probably related to glaciation

I Aeolis region 8°42'S 149°29'E

Fig. 4. Aeolis region. Discontinuous channel within a
slight depression possibly related to glaciation

Fig. 5. Tyrrhena Terra. Discontinuous channel
segment at an impact crater
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