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Introduction
The planetary geoscientists are interested to know about the
origin of valley networks and climatic conditions at the time of
fluvial activities on the Martian surface. In the present context,
Cusus Valles located in the south east of Cassini crater at
14.340 N 50.50 E on Martian surface (Fig.1) is considered for
fluvial morphological studies. The main objective is to interpret
geomorphic processes involved in the origin of Cusus Valles.
Methodology
The Mars Odyssey THEMIS IR day image was used for
mapping of drainage and morphological features. MGS (MOLA)
data in 463m spatial resolution is used for plotting of channel
profiles in association with THEMIS image. ArcGIS 10.4 and
ENVI 5.2 software were used for fluvial geomorphological
mapping

Figure 1 THEMIS IR day image
show the valley networks
and craters of Cusus Valles.

Figure 2 Crater-size frequency distribution
(CSFD) method (Mars, Hartmann &
Ivanov 2001) adopted for estimation of
absolute age of Cusus Valles. The cumulative
crater frequency plot indicated that the
estimated age of Cusus Valles is 3.9 Ga.

Figure 4 Longitudinal profile of Cusus Valles
extracted from MGS MOLA data.

Results and discussion
The absolute age of Cusus Valles is estimated through CSFD
method as 3.9Ga, which fall in late Noachian time period. This
period is known for warm and wetter climatic condition.
Predominance of meteoritic precipitation and erosion.
The Cusus Valles developed with moderate relief topography. The
longitudinal profile extracted from MOLA data indicates the
concave-planner depression of drainage basin (Figure 4). The basin
elevation ranges from 1100m in the catchment and 200m in the
downstream with relief difference of 900m. The width of the main
channel ranges from 2km to 5km. In most part of channel developed
in V-shaped valley formation. The Cusus Valles developed coarse
dendritic valley networks (Figure 3). All this features supporting
precipitation induced fluvial networks.
The stream order were clearly interpreted from THEMIS IR image
and watershed map extracted from MOLA data (Figure 3). The
source areas of 1st order streams at different elevations in the basin
area do not support groundwater sapping process. However, it
indicates that precipitation and surface runoff was responsible for
development of valley networks.
In general, the valleys developed by surface runoff are
characterized by narrow, deep and V-shaped configuration in the
upstream and U-shaped cross-section with increase of discharge in
the downstream [3].
Conclusion
Based on our observation, the Cusus Valles might have developed
due to combination of surface runoff, infiltration, seepage and
groundwater flow. The valley network of Cusus Valles is comparable
to a terrestrial network in semi-arid to arid region [5]. Overall, our
observation supports that the valley networks developed by fluvial
processes controlled by an atmospheric water cycle during late
Noachian to middle Hesperian time period.

Figure 3 Cusus Valles demarcated from MGS MOLA data using
hydrological modeling tool in ArcGIS 10.4 software. The
modeled watershed show upto 3rd order drainage pattern,
however Cusus Valles developed upto 4th order drainage pattern.
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