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Introduction:  The Southwestern shoulder of the 

Juventae Chasma shows an extensive set of exhumed 
channels (inverted relief). They represent a fluvial sys-
tem N-S oriented that has been extensively investi-
gated [1, 2, 3]. This inverted-relief system is basically 
formed by ribbon-like channels with a few mobile-like 
channels forming tabular bodies. The shape and gen-
eral setting of this system is consistent with several 
other similar instances both on Mars and Earth.  

The cliff bordering the Juventae Chasma cuts these 
deposits of this fluvial system. This fact give a unique 
opportunity to investigate in stratigraphic term the 
geomorphological features observed in the plain. We 
report the observations conducted on the upper part of 
the cliff and put together the sedimentology and strati-
graphy of the cropping out in the cliff with the geo-
morphological evidences of channels observable in 
plan view (Figs. 1, 2). 

 

 
Fig. 1 – The coarse-grained unit displays sharp base, internal 
erosional surfaces and fining upward sequences. 
 

Method:  The area has been extensively covered 
by HiRISE, MOC and CTX images. Several HiRISE 
are stereo-pairs. In order to investigated the outcrops  

 

linked to the fluvial system we used 2-Dimensional 
photoclinometry and stereo-derived DEMs. The best 
results have been obtained applying the NASA Ames 
Stereo Pipeline (ASP) to HiRISE images. Photocli-
nometry (basically on MOC) has been also used and 
the results support the HiRISE observations.   
 

Cliff stratigraphy and sedimentology:  The cliff 
of the Juventae Chasma is dominated by horizontal 
(Fig. 3), dark beds several tens of metre thick. Layers 
are well stratified and laterally continuous. They are 
similar to the basaltic units that are ubiquitous on Mars 
and are displayed in almost every slope of depressions 
(including Valles Marineris). The slopes of Juventae 
Chasma exhibit this basaltic unit around the basin and 
for most part of the border this unit almost reach the 
top of the cliffs being overlain by a thin unit of darker 
deposits. Instead, in the area where the cliff cut the 
inverted channels, a thick (20 – 120 m) coarse-grained 
unit is present. This unit underlies the exhumed chan-
nel morphologies. At places a well-stratified formation 
of dark and light strata is intervening between the two 
facies.  Since the conglomeratic unit is always overlain 
by the inverted channels they are probably genetically 
linked (Fig. 4).  

Coarse-grained unit.  This unit crops out along the 
uppermost part of the cliff. It display an erosional base 
that cut down the underlain basaltic strata. The sedi-
ments are largely conglomeratic and clasts are also in 
the range of the resolution of HiRISE images (i.e. they 
can reach maximum grain size of about 50 – 100 cm). 
Internally the unit is cut by concave-up sharp bounda-
ries that can be laterally followed for no more than a 
few 100s of metres. In a couple of cases, low-angle 

cross- 
 

Fig. 2 Nested channels (*) with the coarse grained unit. 
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strata dipping in the same direction suggest the 
presence of epsilon cross-stratification. Internally the 
unit displays an ill-defined thinning and fining upward 
trend.  

 

 
 

Fig 3. – An eastern cliff view of Juventae Chasma without 
coarse-grained unit and related inverted channels. Note that the 
well-stratified basalt reaches almost the top of the slope Com-
pare with figs. 1 and 2. 

 
The features of the coarse-grained deposits suggest 

deposition in a braided stream environment.  
 

 
 

Fig. 4 – The exhumed (inverted) channels over the plateau and 
related coarse-grained unit at the top of the cliff (note the scale 
smaller than the other figures). 

The fluvial origin of these deposits is marked by 
the strong erosional bases present at the bottom of the 
unit and also internally.  
       Moreover, the coarse nature of the clasts limits 
alternative interpretation. The internal festoon-like 
geometry is typical of braided stream deposits that are 
usually coarse-grained. Lateral accretion (epsilon 
cross-stratification) can occur within an overall braided 
environment.  

This unit is interpreted as a high-energy braided 
stream system that through time lost transport capacity 
displaying a fining upward sequence.      

Stratigraphic evolution of the fluvial system. The 
coarse-grained unit is probably linked to the super-
posed geomorphological units. Therefore we can sug-
gest that the braided stream deposits passed into the 
lower-energy fluvial deposits of the exhumed channels. 
The ribbon-like geometry suggests that the channels 
where formed by flows of much smaller energy than 
the previous unit. Floodplain deposits made up of silt 
to clay sediments surrounded the ribbon channels and 
have been eroded by aeolian activity.  
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