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Introduction:  on board the ESA Mars Express 

mission, OMEGA [1] is a VIS-NIR hyperspectral re-
flectance spectrometer: it provides the composition of 
each resolved pixel.  This coupling between imaging, 
down a sub-km scale, and spectroscopy, has the poten-
tial to significantly enhance our understanding of the 
evolution of Mars at all time scales: seasonal to geo-
logical. We will present a synthetic overview of the 
results acquired so far by OMEGA in terms of surface 
composition, and discuss some tentative implications.  

Observations and data set:  following the Mars 
Express Orbit Insertion December 25, 2003, OMEGA 
acquires orbital data since January 8, 2004. With an 
IFOV of 1.2 mrad, each resolved pixel, 300 m to 5 km 
in size depending on the observation altitude, is imaged 
in 352 contiguous spectral channels from 0.35 to 5.1 
µm. The spectral range and resolution have been cho-
sen to allow the identification of most surface and at-
mospheric constituents through their spectral absorp-
tion features, mostly in the solar reflected spectrum 
and, beyond 4 µm, in the planetary emission. Up to 
now, more than half of the surface, mostly in the 
Northern hemisphere, has alredy been mapped with a 2 
to 5 km spatial sampling; in addition, areas represent-
ing most geological units have been imaged at high 
resolution (< 400 m).   

Results and discussion:  OMEGA has identified 
and mapped mafic iron-bearing silicates, oxides and 
hydrated minerals including salts, ices and frosts.  

At low spatial resolution (pixel size of several kms) 
OMEGA confirms the previous findings (essentially 
from TES/MGS) of a rather homogeneous surface, 
exhibiting large scale dichotomies; however, the hyper-
spectral NIR capability enables to characterize areas 
with specific composition, discriminating for example 
between H2O and CO2 ice, as well as between orthopy-
roxenes and clinopyroxenes, between various clays,  
and distinguishing them from salts.  The most striking 
results appear when the resolution drops down the km 
resolution. The surface of Mars is then revealed largely 
more diverse than previously envisioned, keeping the 
record of its complex evolutionary pathway, far from 
being yet fully deciphered. Examples will be presented 
and discussed, including the followings. 

  Rock forming minerals, pyroxenes and olivines, 
are detected by OMEGA, but found in a fraction of the 
surface, essentially restricted to the more ancient ter-
rains. Most of the areas covered by lava flows, with in 
particular the northern plains, both the dark regions and 
the bright soil, although essentially originating from 
magmatic rocks, do not exhibit the spectral signatures 

of mafic minerals. This indicates and confirms that the 
surface processes have been dominated by a large scale 
alteration; however, alteration products in the form of 
hydrated minerals, such as clays, are very sparse, and 
restricted to the older terrains: large scale water driven 
processes seem to have taken place very early in the 
Mars history. Later alteration led to anhydrated oxides. 

An important finding is the presence of olivine and 
other mafic minerals within the large (> ~ 20 km in 
diameter) craters of the northern plains (Vastitas Bore-
alis), indicating that the underlying crust, buried below 
kilometers of lava and other deposits, has been reached 
and impact ejected to the surface, enabling its charac-
terisation. One could thus have expected that if ever, as 
commonly proposed, an ancient ocean covered these 
terrains, given their very low elevation, sedimentary 
materials would have accumulated, and partially been 
brought to the surface though the impacts. However, 
OMEGA has not detected hydrated rock associated to 
these mafic minerals, and in particular no carbonates, 
within the detection limit of < 4% in mass demon-
strated during ground calibration.  

Actually, OMEGA so far did not detect carbonates 
as large units in any location at Mars. In addition, the 
northern perennial polar cap has been confirmed free 
of CO2 ice (constituted of H2O ice mixed with dust); 
the bright CO2 ice of the permanent southern cap 
(which also has been found built of H2O ice and dust) 
constitutes a very thin veneer, some meters thick: it 
accounts for a small fraction only of the present atmos-
pheric CO2, which thus seem to constitute the major 
present CO2 reservoir. Supposedly the initial Mars at-
mosphere had a much larger CO2 content, the OMEGA 
data are consistent with an efficient and early atmos-
pheric loss, possibly started at the time the magnetic 
field decreased and ceased to protect the planet. The 
occurrence of a long standing greenhouse effect ena-
bling water to remain liquid thus still remains an open 
issue.  

However, OMEGA did detect salts, in the form pri-
marily of hydrated sulfates, in three types of locations: 
associated with layered deposits, mostly within Valles 
Marineris; as large units at low latitudes, in particular 
close to the Opportunity landing site; in an isolated 
area 60x200km wide, close to the northern polar cap. 
This later is dominated by calcium sulfate, while mag-
nesium sulfates are abundant in the other areas. Sul-
fates are at present the most clear evidence of past wa-
ter driven processes at Mars. The dating and charac-
terisation of their formation process are critical to trace 
back the climatic evolution of Mars. 
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     Figure caption: Vassili I. Moroz: “la bocca della 
verita” (Mouth of Trouth), Roma.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In honour: this talk is dedicated to Vassili I. 
Moroz, outstanding and pioneering planetologist, CoI 
of OMEGA and coordinator of the Russian scientific 
activity, who died June 23, 2004. The success of 
OMEGA, the flavor of which offered him impressive 
excitements till his latest days, is in great part due to 
his pivotal role. 
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