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Introduction:  After 10 years of observa-

tion, the imaging spectrometer OMEGA 

onboard the Mars Express spacecraft, has pro-

vided a unique set of global maps of key miner-

als of the Martian surface. Based on the entire 

VNIR (Visible and Near-InfraRed) OMEGA 

dataset, 40°/pixel global maps of the NIR albe-

do,  mafic minerals (olivine and pyroxene) and 

ferric phases have been derived. With a quasi 

global coverage of the martian surface (>90%), 

these maps are powerfull tools to assess the 

global distribution of minerals species from a 

global (figure 2) to a local scale (kilometer, fig-

ure 1).  By the time of the conference, a 3-D 

global image cube will be presented for the first 

time, allowing the user to extract a atmospheric 

and aerosol-corrected NIR spectrum from any 

location of Mars. These maps are available (and 

updated) for the community on the ESA PSA 

website 

(ftp://psa.esac.esa.int/pub/mirror/MARS-

EXPRESS/OMEGA/).  

Mapping Method:  Mineralogical and al-

bedo global maps are obtained from OMEGA 

observations acquired from January 2004 to 

August 2010 (C-channel turn-off), which corre-

spond to 3.6 Martian years of observations, 

2047 OMEGA operating orbits (over 8485 

MEx orbits) and more than 9000 3-D image-

cubes. 

Global maps of Fe3+ signature, nanophase 

oxides (similar to a Martian dust index) and 

mafic minerals (olivines and pyroxenes) are de-

rived from spectral parameter based on diag-

nostic mineral absorption band observable in 

the OMEGA visible and C-channel  (0.3-

2.5µm). These spectral parameters were tested 

and developed in [1,2]. A significant step con-

sisting of filtering processes was applied in or-

der to exclude data affected by instrumental ar-

tifacts, acquired with unfavorable observation 

geometries or disturbed by water and CO2 icy 

frosts and clouds [1]. Because of strong atmos-

pheric variations over the 3.6 Martian years of 

observations primarily due to the interannual 

variability of the aerosol opacity, a filter based 

on the atmospheric dust opacity calibrated by 

the Mars Exploration Rovers measurements 

was also applied. In order to removed residual 

disturbed data, the best quality data cube, corre-

sponding to the highest value of each spectral 

parameter, were used for building the maps 

when there is an overlapping. 

Results:  90°S/90°N global maps of olivine 

and pyroxene as well as those of the dust index 

are presented in Figure 2. A zoom on the oli-

vine global map in the region of Terra Tyrrhena 

is also presented with a 3D view (Figure 1) in 

order to illustrate the type of local studies al-

lowed by this global maps.  

References: [1] Ody et al., 2012, JGR, 117, 

E00J14. [2] Poulet et al., 2007, JGR, 112, 

E08S02.  

 

 

 

Figure 1. 3D view 

of the OMEGA 

olivine global map 

in the region of 

Terra Tyrrhena 

over the THEMIS 

daytime mosaic. 

We clearly see that 

olivine is associat-

ed to crater floor 

and inter-crater 

plains. 
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Figure 2. Global maps (-90°/90°) derived from OMEGA global coverage. (top): pyroxene (from blue 

(SP=0.01) to red (SP = 0.06)); (middle): olivine (from blue (SP=1.04): Mg-rich and/or small grain size 

and/or low abundance olivine) to red ((SP>1.08): Fe-rich and/or large grain size and/or high abundance oli-

vine); (bottom): dust index (from blue (SP=0.93): low dusty) to red (SP>1.01): high dusty), 

-  
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