
OMEGA/MARS EXPRESS OBSERVATIONS OF GALE CRATER. B. Gondet1, J. Audouard1, J.-P. 
Bbring1,1IAS, batiment 121, 91405 Orsay Campus, France, gondet@ias.u-psud.fr 

 
 
Introduction:  Following the spectacular landing 

of Curiosity within Gale crater, OMEGA, the hyper-
spectral VIS/NIR imager on board the ESA Mars Ex-
press orbital mission, acquired a number of image-
cubes, at a variety of spatial sampling and local times, 
so as to complement the data sets previously acquired 
both by Mars Express and MRO. In this paper, we 
focus on tree types of information directly retrieved 
from the OMEGA data sets [1]: i) the spectral charac-
terization in the range (0.35 to 1.0 µm), which enables 
a comparison with the in situ ChemCam and MastCam 
relevant measurements [2,3], ii) the day and night ther-
mal inertia, and iii) observations of CO2 ice clouds. 
 

Data sets:  Table 1 summarizes the list of day 
(black) and night (red) observations made by OMEGA 
over Gale crater (nadir and limb modes), prior to 
(white background) and after (blue background) Cu-
rioisty landing.. 
 

 
Table 1: OMEGA measurements over Gale crater 

They cover a wide range of seasons (Ls) and local 
times (thus Sun elevation angles, SEA), and were ac-
quired from a variety of altitudes (expressed in kms). 
   

Up to August 2010, OMEGA operated in three 
spectral channels, covering the range 0.35 to 5.1 µm. 

At that point in time, the cryocooler of the SWIRC 
channel (0.9 to 2.6 µm) terminated its lifetime, leaving 
OMEGA covering the two spectral range (VNIR, from 
0.35 to 1.0 µm) and (2.5 to 5.1 µm). 
 

Spectral diversity: OMEGA VNIR spectra  over 
Gale crater exhibit variations both spatially and, at a 
given location, as a function of local time and season. 
As examples, seasonal variations over MSL are plotted 
in Figure 1. 

 

 
Figure 1: VNIR spectra over Curioisty, at distinct 

Ls: 190 (red), 20 (green), 325 (black) and 150 (blue). 
 
 
These OMEGA spectral data will be compared 

with the relevant data acquired in situ by the Chem-
Cam and Mastcam Curiosity instruments, whenever 
available. 
 

Thermal properties and inertia at Gale inferred 
from OMEGA temperature data:  The thermal iner-
tia behavior of terrains within Gale crater can readily 
be derived from OMEGA data sets. Temperature is 
derived from OMEGA measurements at ~5 µm (after 
proper compensation for atmospheric and aerosols 
attenuations) 

 
 Figure 2 is day time map of average of apparent 

TI. Results are in good agreement with Themis-
derived TI [7].  
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Figure 2 : thermal map of Gale crater. 

 
In Figure 3 the temperatures, retrieved from the ~5 

µm part of the spectra, averaged over the entire set of 
cubes covering Gale crater, are plotted against the lo-
cal times, independently of the season at which data 
were acquired. It illustrates the potential of OMEGA 
data to derive physical parameters through a thorough 
survey as a function of illumination.   

 

 
Figure 3 : temperature variation with local time 
 
 
Finally (Figure 4) , temperature variation as a func-

tion of the local time are plotted for 2 distinct spots 
within Gale. 

 

 
Figure 4 diurnal thermal variation at the two loca-

tions. 
 
CO2 clouds : 
Clouds appear primarily over Tharsis to Meridiani, 

with another spot over the Gale area. These clouds are 
expected to appear at Ls~0 (end of 2013 June). We 
will ask for commun observations between MarsEx-
press and Curiosity in order to constrain the mecha-
nism of cloud formation (nucleation).  
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