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Introduction:  The characterisation of mineralogy 
and geomorphology of geological structures in Valles 
Marineris is fundamental to understand their mecha-
nism of formation. The analysis of OMEGA / Mars 
Express data using band ratios has already revealed 
ferric signatures in Valles Marineris, Margaritifer 
Terra and Terra Meridiani [1]. We report here on the 
analysis of OMEGA data with two complementary 
methods indicating the presence of minerals with spec-
tral signatures of ferric oxides in East Candor Chasma. 
The results that we obtain are in good agreement with 
[1]. We then study the HRSC (High Resolution Stereo 
Camera / Mars Express) images of these deposits in 
order to characterise the geomorphological context of 
the detected signatures. 

Dataset:  OMEGA is the visible and near infrared 
imaging spectrometer onboard Mars Express [2]. A 
reflectance spectrum between 0.38 µm and 5.2 µm is 
acquired for each pixel of an image with a spatial reso-
lution ranging from 300 m to 4.8 km per pixel. The 
instrument is composed of three detectors: VNIR 
(Visible Near Infrared) between 0.38 µm and 1.05 µm, 
SWIR (Short Wavelength InfraRed) between 0.93 µm 
and 2.73 µm and LWIR (Long Wavelength InfraRed) 
between 2.55 µm and 5.2 µm. The contribution of the 
atmosphere in the spectra is removed using an empiri-
cal atmospheric transmission derived from the ratio 
between two spectra acquired at the top and the bottom 
of Olympus Mons.  

In this study, we focus on the SWIR channel data 
to avoid any problem of spatial registration between 
VNIR and SWIR channels. This tactic was already 
adopted in other studies for sulfate identification [3,4]. 
Although the specific ferric iron absorption band is 
centered at 0.9 µm, the typical sharp rise between 0.9 
µm and 1.3 µm of this band is a good clue to detect 
ferric oxide.  

The HRSC camera provides high resolution images 
(from less than 15 m per pixel covering more than 50 
% of the surface to less than 30 m per pixel covering 
more than 70 % of the planet), colour images and 3D 
DTM with an unprecedented lateral resolution. In this 
study, we focus on the nadir images which have the 
best spatial resolution. 

Methodology:  Figure 1 shows a mosaic of 
OMEGA albedo images covering Eastern Candor 
Chasma in Valles Marineris. We have classified this 
mosaic using endmembers (the most extreme spectra 
of the global image) derived from the data. They have 
been identified using the algorithms implemented in 
ENVI software called Minimum Noise Fraction 
(MNF) and Pixel Purity Index (PPI) [5]. The similarity 
between each spectrum of the mosaic and the end-
members has then been evaluated by Spectral Angle 
Mapper (SAM) [6]. 

We also used a complementary method based on a 
linear unmixing model [7]. This method provides a 
distribution map for each component of the input li-
brary, which contains 27 minerals from the main min-
eralogical families. An example of the kind of map 
obtained is shown figure 2. 

Results:  Red spots in figure 1 correspond to areas 
whose spectra present a high similarity with the red 
endmember in figure 3. This spectrum shows a steep 
positive slope ranging from 1.0 µm to 1.3 µm, and a 
drop at 2.4 µm. These spectral features can be due to 
ferric oxides. The small absorption band at 1.95 µm 
and the drop at 2.4 µm suggest the presence of poly-
hydrated sulfates associated to these ferric oxides [8].  

Figure 2 shows the distribution of the ferric oxide 
(in colour) detected by the linear unmixing model. The 
results obtained using that method are in good agree-
ment with the classification performed in figure 1. 
Figure 3 shows an OMEGA spectrum of the region 
compared with the modelled spectrum. The contribu-
tion of the ferric oxide spectrum appears to be strong 
in the linear mixing which gives a high level of confi-
dence in this detection of ferric oxide by the linear 
unmixing model.  

The analysis of HRSC images of East Candor 
Chasma shows the location of these isolated ferric ox-
ide deposits (figure 4). They appear to be located in 
topographic lows that are adjacent to light-toned inte-
rior layered deposits (ILDs) [1,9,10,11,12]. Spectral 
signatures of sulfate have been identified on the same 
light-toned deposits [4,8]. HRSC and MOC imagery 
suggest that the largest ferric oxide-rich deposits (7°S, 
67.7°W) may correspond to a piedmont glacier whose 
rocky material has been eroded from the ILDs. 
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The distribution of oxides identified here corre-
sponds to the distribution of hematite identified by 
TES in East Candor Chasma [9].  

Perspectives:  We will combine HRSC, OMEGA, 
THEMIS, MOC and MOLA data to constrain the de-
tailed geological and geomorphological history of East 
Candor Chasma. 
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Figure 2: distribution map of ferric oxide endmembers of 
the linear unmixing model (in colour) on the albedo map.

Figure 4 : mosaic of HRSC images of East Candor Chasma. 
The spatial resolution is 100 m / pixel. The vertical exag-
geration is 20.0. Red spots correspond to areas associated to 
the endmember of figure 3 characterised by spectral signa-
tures of ferric oxides. They appear to be associated with the
interior layered deposits.  

Figure 3: Left: OMEGA spectrum corresponding to the 
endmember provided by PPI tool with spectral characteris-
tics of ferric oxides. Pixels of the OMEGA mosaic whose 
spectra are classified with regard to this endmember appear 
in red on figure 1. 
Right: An OMEGA spectrum of a red area of figure 1 and 
the corresponding modelled spectra by the linear unmixing 
model. Synthetic spectra are three straight lines, a positive
slope, a negative slope, and a flat spectrum. They permit to 
fit the spectral shapes independently of slope and albedo 
variations due to photometric effects. 

Figure 1: mosaic of OMEGA images at 1.08 µm of East 
Candor Chasma. The spatial resolution is 600 m / pixel. Red 
spots represent areas whose spectra are classified with the
red endmember represented figure 3.  
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