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Introduction:  On board the Mars Express space-

craft [1] , OMEGA [2] is mapping the surface of 
Mars since January 2004. This imaging spectrometer 
operates in the VIS-NIR range, covering the (0.35 
µm to 5.1 µm) range in 352 contiguous spectral 
channels.  This spectral range has been chosen as it 
includes diagnostic signatures of most surface mafic 
and hydrated minerals, frosts and ices. With a 1.2 
mrad IFOV, the footprint varies from 300 m when 
imaging from periapsis, up to 4.8 km from an altitude 
of 4000 km: this allows a global coverage to be 
achieved, with a spatial sampling of 2 to 5 km typi-
cally. 

Along these 3 years of operations, OMEGA has 
mapped once almost the entire surface from high 
altitude (global mapping), in about 1000 sequences 
out of more than 4500 MEx orbits. However, for 
parts of these observations, the surface was either 
obscured by dust and clouds, or covered with frosts 
and ices, so that the global mineralogical coverage is 
not completed yet. This paper presents an overview 
of the global maps obtained by OMEGA for four 
types of minetals: olivine, pyroxene, hydrated miner-
als and kieserite. 

Methods: Among the data cubes acquired, we 
have selected those imaged with illumination condi-
tions characterized by a Solar Elevation Angle higher 
than 8°, and without clouds. An automated procedure 
has been performed, to retrieve the atmospheric con-
stituents, and to identify specifics surface constitu-
ents with diagnostic criteria based on band ratios. 
Olivine is identified by the slope of its “1 µm” fea-
ture between 1 and 1.5 µm (figure 1).  

 

 
Figure 1: typical OMEGA spectrum of an olivine-

rich area 

A thesehold has been applied, that leads to a positive 
detection for “olivine-rich” pixels [3,4].  

Pyroxene [3] is identified through its “2 µm” fea-
ture (figure 2), integrating ortho- and clino-
pyroxenes. As for the olivine, only pyroxene-rich 
pixels are mapped.   

 

 
Figure 2: typical OMEGA spectrum of a           

pyroxene-rich area 
 

Hydrated minerals are identified by their 1.9 µm 
diagnostic feature (figure 3). With this criterium, all 
hydrated minerals are mapped, summing up phyl-
losilicates [5] and sulfates [6]. To discriminate be-
tween these two families would require to consider 
additional features, such as the metal-OH for the 
phyllosilicates, which was not the goal here. 

 

 
Figure 3: typical OMEGA spectrum of hydrated 

mineral 
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As an important exception, monohydrated sul-
fates (e.g. kieserite MgSO4, H2O) is not identified 
with this criterium: for these monohydrated sulfates, 
the water-related features (at 1.5 µm and 1.9 µm) are 
shifted towards larger wavelengths (1.6 µm and 2.1 
µm respectively). Consequently, we have applied a 
specific criterium to map the monohydrated sulfates 
(using their 2.1 µm band: figure 4).   

 

 
Figure 4: typical OMEGA spectrum of a mono-

hydrated sulfate-rich area  
 
 

 Results: Figures 5 and 6 illustrate the global 
maps that we will present. Figure 5 sums up the py-
roxene-rich (green) and olivine-rich (red) spots iden-
tified and mapped by OMEGA. Olivine-rich spots are 
systematiccally concentrated around large impact 
basins (here Argyre), coupled to a pyroxene-rich con-
tent, while pyroxene-rich spots are spread over much 
wider areas, within the cratered crust. On figure 6, 
the hydrated minerals (magenta) and the kieserite 
(blue) are mapped, in an area covering Valles Marin-
eris, Terra Meridiani, Aram Chaos and Marwth Val-
lis. It is important to note that no kieserite, nor other 
sulfates, are  found in areas other than on this map, 
which is not the case for phyllosilicates. This is con-
sistent with the model of Mars climatic history [6]  
accounting for the formation of sulfate-rich deposits 
in association with the tectonic event triggered by the 
raise of the Tharsis buldge.  
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Figure 5: olivine-rich (red) and pyroxene-rich (green) spots in the Argyre area. 
 
 
 

 
 

Figure 6: kieserite (blue) and other hydrated minerals (magenta) in the Valles Marineris and Terra Meridiani 
area 
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