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Introduction: OMEGA, the VIS/NIR imaging 
spectrometer is onboard ESA/Mars Express spacecraft. 
Since one year, OMEGA has acquired many strips 
covering Valles Marineris. Melas Chasma, the central 
part of Valles Marineris is completely covered by 
OMEGA observations at low resolution with in 
addition some high resolution spots. The mineralogical 
informations given by OMEGA data are crucial to 
understand this complex area. Indeed, Melas Chasma 
displays many complex sedimentary landforms like 
interior layered deposits whose origin is not yet a 
consensus [1,2,3,4,5]. The main point of the debate is 
the role of water in the formation or the erosion of the 
ILD. Here, we report the geological study of Melas 
Chasma mineralogy issue from OMEGA data. 
Especially, sulfates have been detected from OMEGA 
data set in Melas Chasma. Here, we study their 
distribution. The mineralogy determined from 
OMEGA data provides new insights into the 
sedimentary history in Valles Marineris. 
 
Data set and method: Our present work is based on 
multiple remote sensing data from MGS, Mars 
Odyssey and Mars Express missions. The different sets 
of data have been imported and integrated into a 
Geographic Information System (GIS). Our GIS 
superimposes: (1) a Digital Elevation Model (DEM, 
with a spatial resolution of 300 m) derived from Mars 
Orbiter Laser Altimeter data (2) a mosaic of day-time 
THEMIS infrared images (spatial resolution of 100 m) 
(3) the available THEMIS visible images (spatial 
resolution of 18 m) (4) All the available Mars Orbiter 
Camera (MOC) images and (5) the mineralogy from 
OMEGA dataset. The mineralogical maps are issued 
from classifications on OMEGA atmosphere-corrected 
data set with spatial resolution ranging from 600 m to 
3 km. Espacially, classifications highlighting the 
sulphate signatures of OMEGA data set have been 
processed and integrated to the GIS. These 
classifications take into account the absorption bands 
typical of the monohydrated sulfate Kieserite at 1.6, 
2.1 and 2.4 µm and the absorption bands at 1.4 and 1.9 
µm and a drop at 2.4 µm typical of polyhydrated 
sulfates [6]. These signatures do not exclude the 
presence of others minerals without absorption bands 
in the wavelength considered.  

 

 
 
Fig.1 : Eastern part of Melas Chasma : contour 

lines from MOLA data on THEMIS mosaic and 
location of the MOC image shown in figure 2 
corresponding to a sulfate signature in OMEGA data 
set . (the equidistance of the contour lines is 200 m) 

 
Sulfates in Melas Chasma: Sulfate signatures 

have been identified at different locations of the 
widespread Melas Chasma area. The most relevant 
observation is the systematic correlation between the 
sulfate signatures and layered deposits observed at 
scale of MOC images (Fig. 2). At the scale of the 
whole canyon, the major part of the sulfates detected 
by OMEGA is correlated to ILD mapped by Lucchitta 
[1]. Indeed, the sulfates are located on the scarps of 
ILD (i.e. Fig.1 and 2). The signatures are at the same 
elevation on different sides of ILD suggesting that they 
correspond to layers instead of surface weathering. 
However, the whole surface of the ILD has not 
systematically sulfate signatures suggesting that no all 
layers of the ILD are hydrated sulfate rich. Especially, 
the layer forming the top of the ILD has no sulfate 
signatures. The ILD scarps could represent ideal site to 
analyze the mineralogy of the layers because high 
slopes exclude dust deposition in opposition to the 
horizontal top of the ILD. Moreover, the scarps of the 
ILD are depleted in impact craters [6] suggesting fresh 
outcrops. Locally, the mapping of sulfate signatures on 
ILD walls represents a thickness larger than 2 km 
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implying large volumes of sediment at least partly 
sulfate-rich. At the scale of the whole canyon, sulfate-
rich deposits are observable at elevations ranging from 
-4000 to 0 meters. Some sulfate areas scattered in 
Melas Chasma are at the same elevation suggesting 
that they could belong to the same layers. This study 
will be presented with more details at meeting time.  

 
Conclusion/Discussion: These results show that the 
sulfates detected by OMEGA in Melas Chasma are 
correlated to layered deposits over widespread area in 
space and in elevation implying large volumes. 
Terrestrial sulfate deposits have diverse origins but all 
are related to water activity: acid surface weathering, 
evaporation in enclosed body standing water or 
groundwater circulation. The acid surface weathering 
could be excluded on Mars because of sulfate 
repartition in Valles Marineris. In that case, it would 
be attempted to observe a sulfate-rich duricrust 
everywhere. Groundwater circulation of sulfate-rich 
water in sediments is possible like in terrestrial case of 
hydrothermal conditions where sulfates are issue from 
the erosion of sulfur-rich material. Lastly, the 
evaporation in body of standing water could have 
originated sulfates in Melas Chasma. This mechanism 
has already been advanced to explain the formation of 
the ILD of Valles Marineris [2,3]. If the possible 
mechanisms to explain the sulfate of Melas Chasma 
are diverse, all imply liquid water at the surface or the 
subsurface of Valles Marineris. 
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Fig.2 : MOC image located on Fig. 1 

corresponding to a sulfate signature in OMEGA data 
set.  
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