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Introduction:  Incorporation of multiple remote-

sensing data sets allows us to better understand min-
eral deposits in Hebes Chasma identified from Mars 
Express OMEGA data.  We focus on the geologic 
context of previously identified sulfate deposits [1]. 

Setting:  Hebes Chasma is one of the northernmost 
members of the Valles Marineris (VM) canyon system 
on Mars (see Fig. 1a).  The Chasma is a closed basin 
~325 km long and ~130 km across at its widest point.  
The walls are characterized by broadly curved land-
slide scarps and the spur-and-gully structure typical in 
the VM canyon system [2].  The chasma interior is 
dominated by a km-thick massive layered deposit 
approximately 120 km long by 40 km at its widest [3]. 
Although the origin of this and other VM interior 
layered deposits is still controversial, the strongest 
hypotheses are for lacustrine [4-6] or volcanic [3,7-9] 
origins or a combination of the two as subice volca-
noes [10].  Smaller layered deposits and landslide 
material from the chasma walls cover the remaining 
floor area [7]. 

OMEGA Observations:  OMEGA is a visible and 
near-infrared imaging spectrometer with 352 contigu-
ous channels that cover the 0.35 – 5.1 µm wavelength 
range [11].  The spatial resolution varies from ~300 m 
– 5 km depending on the altitude of pericenter of the 
spacecraft’s highly elliptical orbit.  As of late 2004, 
OMEGA coverage over Hebes included two low-
resolution (~3 km/pix), one intermediate (~1 km/pix), 
and one high-resolution (~440 m/pix) observation.   

Standard processing approaches have been used to 
convert OMEGA data from instrument units to I/F.  A 
simplified but efficient atmospheric correction is then 
applied [1]. 

Based on vibrational absorptions between 1.3 µm – 
2.5 µm, Gendrin, et al. have identified numerous sul-
fate deposits across the surface of Mars [1].  Many of 
these are within Valles Marineris and include identifi-
cations in Hebes Chasma.  Initial inspection of the 
spectra from this area revealed kieserite to be the best 
match for the largest signature area but nearby pixels 
indicate the presence of oxides and/or polyhydrated 
minerals as well [1,12].  As with all of the hydrated 
sulfates located thus far, the deposits in Hebes are 
associated with light toned layered terrains [1]. 

Supporting Data Sets:  To place the mineralogical 
detections in geological context, we incorporate other 
remote-sensing data sets.  To gain an understanding of 
the geomorphology of the region, we examine images 

from Viking and the Mars Orbiter Camera (MOC) as 
well as Thermal Emission Imaging System (THEMIS) 
visible and daytime thermal images.  Thermal Emis-
sion Spectrometer (TES) albedos are used to estimate 
the dust cover of the uppermost tens of microns of the 
surface, while TES thermal inertias and THEMIS 
nighttime images sense slightly deeper and are used to 
address the thermophysical characteristics of the upper 
decimeter of the surface.  MOLA data is also used to 
understand the geological setting.  By integrating these 
data sets, we are able to constrain the properties of and 
processes acting on the present surface and obtain a 
more thorough understanding of this region.  

Initial Results:  The surface layer of the interior of 
the chasma varies significantly as indicated by the 
thermal variations seen in the THEMIS nighttime data.  
Here we focus on the location of the OMEGA kieserite 
mineral identification. 

OMEGA coverage of Hebes Chasma can be seen 
in Figure 1a.  Although the entire chasma has been 
covered at varying degrees of resolution, mineral de-
tections have occurred only in the eastern portion.  The 
light toned layered deposits in which a kieserite signa-
ture has been located are shown in Figure 1b.  The 
layers occur on the southwestern-facing slope of a 
small ridge in the eastern chasma floor and cover ele-
vations ranging from -3 km to -1.5 km.  The TES al-
bedo for these layers is low, ~0.15, indicating that dust 
cover (albedo=0.4) is minimal.  TES thermal inertias 
for this area are ~400 J-m-2-K-1-s-1/2 indicating that the 
material is likely indurated.  Areal inhomogeneities 
within the relatively large TES field of view suggest 
that actual thermal inertia values of the material are 
likely to be even higher. However, the layered terrain 
shows flutes and yardangs (Fig. 1b) typical of wind 
erosion in weakly consolidated material [13] suggest-
ing that induration is not extensive. 

The northeastern-facing slope of the same ridge 
appears smoother and more uniform (Fig. 1b) and has 
lower thermal inertia.  These observations indicate that 
the NE-facing slope is blanketed by particulate mate-
rial at least a few millimeters thick.  Lower thermal 
inertia material occurs along the base of the south-
western-facing slope as well and can be seen to corre-
spond to a sand sheet (Fig. 1b).  Thermal inertia values 
for both of these areas translate to millimeter sized 
particles. 

Discussion:  The kieserite signature occurs on 
eroded surfaces of weakly consolidated material and 
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not on blanketed surfaces of the same deposit.  This 
suggests that the mineral is part of the bulk component 
of the deposits rather than a surface coating [13].  
Erosion, likely aeolian, has preferentially exposed the 
southwestern-facing slope of this lightly indurated 
layered material.  In contrast, the northeastern-facing 
slope is blanketed by particulate material masking 
mineral detections of the layered material. 

It is not yet clear if this mineral detection reflects a 
localized deposit or a small, exposed area of a larger 
deposit. There is also an open question about which 
formation model is supported by these observations.  
Results from the Opportunity rover in Meridiani sug-
gest the occurrence of multi-stage precipitation of 
minerals involving ground water [14].  This process 
may be relevant in this area as well and will be consid-
ered in our ongoing investigation. 

Future Work:  This work reflects the initial stage 
of this analysis.  OMEGA operations planning indi-

cates five upcoming high-resolution observations in 
this area.  We will continue to incorporate OMEGA 
data as it becomes available and expand our focus area 
to include the entire chasma.  
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Figure 1: a) THEMIS mosaic of band 9 daytime 

radiance showing all of Hebes Chasma overlain with 
transparent colors representing OMEGA coverage; 
green: coverage by two observations at ~3 km/pix, 
red: coverage by one observation at ~1 km/pix, blue: 
coverage by one observation at ~440 m/pix (curved 
shape indicates off-nadir observation).  The black 
box indicates the area seen in (b).  b) Subframe from  
band 3 THEMIS visible image V02138001 showing 
a ridge deposit of layered material.  OMEGA detec-
tions of kieserite occur on the exposed SW-facing 
slope in the area between the white dotted lines.  
(Note: lines are only a visual aide and do not repre-
sent mapping efforts.) 
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