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Abstract 
A dome-shaped ILD in northern Coprates Chasma 
(CC) displays surface signatures of  sulphates 
minerals. The dome has surface features on its 
summit, flanks, and at its base that were apparently 
formed by liquid water probably released from 
melting ice in a periglacial environment, or 
permafrost rich soil. These features include a variety 
of karst landforms as well as erosive and depositional 
landforms suggesting that either the material is ice-
rich or was so at one time thus suggesting a 
subsequent climate change. 

1. Introduction 
   Coprates Chasma (CC) is part of the large Valles 
Marineris canyon system. It forms part of the 
backbone of the Valles Marineris canyon system, 
extending approximately east-west for roughly 966 
kilometers (600 miles). In the westernmost part of 
Coprates Chasma an embayment on the northern wall 
can be observed. In the central part of the embayment, 
a mound of layered material, referred to as the north 
Coprates dome (NCD), rises from the chasma floor 
displaying a characteristic dome-shaped morphology.  
   The mineralogical characteristics of the dome have 
been previously determined by analysis of the 
CRISM image HRL00003752. The dome appears to 
be constituted by magnesium sulphate materials, 
showing mainly clear signatures of kieserite and 
Poly-hydrate sulphates [1]. 
   In this work we investigated in great detail the 
surface features of the dome located in the eastern 
part of Coprates Chasma, with the aim to try to 
determine the processes involved in their formation 
and shaping. The morphological features of the dome 
have been investigated through the integrate analysis 
of HiRISE, HRSC, MOC and THEMIS data, while 
the morphometric characteristics have been measured 

on a topographic map (100 m contours lines) built 
using HRSC data (Fig. 1). 
 

 
Figure 1: topographic map (100 m contours lines) of 
the NCD built using HRSC data. 

2. NCD morphological analysis 
   The dome shows an elongate elliptical plane shape. 
Its longest axis displays a NNE-SSW elongate trend 
with a length of about 17 km. The width varies from 
10 to 15 km. The crestal region is the central part of 
the structure and consists of a nearly horizontal 
summit plateau surrounded by steeply sloping flanks. 
The NCD has a flank topography that varies in its 
different sectors, generally displaying higher values 
in the western flank. The base of the NCD and its 
transition to the surrounding chasma floor and wall 
rocks cannot be recognized. As suggested by 
previous study [1] the base of the deposit and the 
underlying basement can be only estimated assuming 
that it dips uniformly from north to south.  
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   The observation of the dome surface highlights 
features created by fluvio-erosional and solutional 
processes.  
   The solutional surface is characterized by 
landforms typical of the karst morphology such as, 
karren and dolines of polygenetic origin that strongly 
resemble the evaporitic karst morphologies found on 
the Earth [2].  In some part of the dome characterized 
by lower inclines of the slope, such as, the down 
slope area in the south-eastern part, we observed that 
dolines totally pock some parts of the surface and 
occupy almost all the surface, displaying polygonal 
karst landscapes. 
   Gully morphology can be observed in the down 
slope part of the western flank.  Here, systems of 
gullies running from the alcove sources to the fan 
deposits located at the base of the NCD can be 
clearly seen. 
   Depositional forms such as multiple fan-system 
deposits can be seen at the foot of the slopes, while 
they seem to be lacking along the dome flanks.  
   Several aeolian features are recognizable in the 
investigated area. They mainly consist of sand 
deposits (i.e. sand sheets, dunes and ripples). In 
particular, in the southern portion of the NCD three 
different kinds of eolian deposits overlapping each 
other are distinguishable. 

3. Summary and Conclusions 
   The landforms observed on the surface of the NCD  
display strong evidence for the presence of running 
liquid water. In particular, the existence of liquid 
water persistently flowing along the NCD surface is 
necessary to explain the formation of the gullies and 
the karst morphology.  
   The karst features on the NCD can be well 
correlated with the forms typical for high mountain 
karst regions on Earth, where sharpened edges of 
karren forms are characteristic for dissolution by 
snow melting [2].       
The necessary liquid water for the solutional 
processes observed should be provided by melting 
ice or snow, which have formed during periods of 
ice-snow-rich deposition from the atmosphere, 
inferred to have occured as the result of changes in 
the obliquity of Mars [3]. The morphogenetic 
processes probably occurred gradually rather than 
rapidly, and had to persist long enough to shape the 
landforms observed. The characteristics of the karst  
and the presence of landforms with wind-related 
modifications might suggest that they are not of a 
very young erosional age.  

   Occurrence of different overlapping generations of 
dunes (complex dune pattern) could account for 
different climatic condition during the recent 
geological history of Mars, at least in this region of 
the planet. 
   The analysis carried out in this study suggests that: 
i) The landforms observed might be consistent with 
responses to climatological change and the presence 
of enough liquid water to form and shape them. 
ii) The characteristics of evaporite karst and its rapid 
formation on the Earth lead us to think that there was 
only a single or a few geologically short "cool-wet 
episodes" with available water during the NCD 
history, probably occurring in the Amazonian period, 
after which there was no water. 
(iii) The karst landforms observed in the NCD seem 
to be more affected and modified by wind erosion 
than those found and reported in similar ILDs located 
in other canyons of Valles Marineris [4], exhibiting 
an older erosional age. They might represent a 
marker to evaluate the different age of the ILDs 
located within Valles Marineris. 
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