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Introduction:   One of the primary objectives of 

the OMEGA instrument on the Mars Express space-
craft is to determine and map the mineralogic composi-
tion of the Martian surface. Of particular interest is the 
identification of minerals formed through interaction 
with liquid water. Data from the recent Mars missions 
show that the Ca-Mg-Fe sulfates have been identified 
as the best and most common water-bearing minerals 
on Mars [1,2,3,4]. More recently, unambiguous detec-
tion of phyllosilicates has been reported over large 
areas [1,5]. Here, new identifications by OMEGA of 
phyllosilicate minerals are presented and discussed, 
along with new evidence for regions containing hy-
drated minerals.   

Mineral identification:  Phyllosilicates are 
uniquely identified by the presence of absorption fea-
tures centered at 1.4 µm, 1.9 µm and in the 2.15-2.40 
µm wavelength region. The latter is due to metal-OH 
vibrations. OMEGA observations indicate that diverse 
phyllosilicates (Fe, Mg and Al-bearing phyllosilicates 
with Fe and Mg-smectites as the most common) are 
present on Mars. Spectra with a 1.9 µm band, exhibit-
ing no feature in the 2.15-2.40 µm interval have been 

also identified and are also considered in the present 
study.  

Spatial distribution : Fig. 1 presents the global dis-
tribution of clays and hydrated minerals (sulfates ex-
cluded) on Mars and shows many more areas as com-
pared to what was shown with initial data [5]. Phyl-
losilicates are identified in two large areas of several 
square degrees (Mawrth Vallis and Nili-Syrtis regions 
represented as the two large red rectangles on Fig. 1). 
In these two regions, the signatures are associated with 
the Noachian basement [5,6,7]. For example, light-
toned outcrops at the mouth of Mawrth Vallis were cut 
by the valley-forming process. The other spots (red 
squares on Fig. 1) are in general much smaller (a few 
square kilometres), but also located in Noachian cra-
tered regions. They correspond to terrains of medium 
albedo (0.2-0.25) with rough textures such as scarps, 
crater ejecta, crater floors and eroded outcrops. Of 
particular interest is the presence of layers in some 
deposits [7]. Several accumulations (pink circle on 
Fig.1) of hydrated minerals showing no significant 
metal-OH absorption except for a few pixels have been 
also found in some crater ejecta deposits [8] and

Figure 1: Location of the water-bearing mineral deposits (sulfates excluded) identified by OMEGA over the 
MOLA altimetry from 60°S to 60°N. Most of the deposits are small (a few square kilometers). 

 
scarps of Noachian units. The spatial distribution and 
the morphology of the hydrated and phyllosilicates 
deposits are distinct of those of the sulfate-rich ter-

rains (note that in a few cases such as in Terra Merid-
iani sulfates and phyllosilicates are mixed).  


