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Introduction: We present here an updated view of
the location of sulfate and associated ferric oxide deposits, identified through the OMEGA data in Valles
Marineris, Margaritifer Terra, and Terra Meridiani [1,
2]. We briefly summarize the factors influencing spectral detections, which are spatial resolution, water ice
clouds, suspended dust in the atmosphere, and luminosity. We assess the mineralogy identified by
OMEGA and comment on the possibility of refining
this identification in the future. Some new sulfate deposits are then presented, which have been identified
in the more recent observations.
OMEGA observes at the global scale sulfate minerals similar to those observed by the MER at a local
scale [3].
Data: OMEGA is the imaging spectrometer onboard Mars Express [3]. It acquires spectra in the 0.32.5 µm wavelength range with 3 distinct detectors:
Visible and Near InfraRed (VNIR, 0.3-1.0 µm), Short
Wavelength InfraRed (SWIR, 0.95-2.6 µm) and Long
Wavelength InfraRed (LWIR, 2.5-5.1 µm). It has now
covered almost the entire planet at kilometric scale,
and ~5% at ~300 m/pixel [3,4,5].
Factors influencing the mineral detection: In areas observed several times, band depths are found to
vary from one observation to another. We identify 4
factors influencing spectral detections:
the spatial resolution: higher resolution observations show deeper absorption bands.
Water ice clouds can make difficult the identification of shallow bands corresponding to
hydrated minerals.
Dust in the atmosphere can attenuate or even
mask absorption bands
Luminosity affects the strength of the signatures identified.
These quite simple factors have explained so far all the
variability observed from one observation to another.
Three distinct sulfate types were identified in [1],
and ferric oxides were reported in [2]. We looked for
subtle signature variations indicative of a higher mineralogical diversity. We identified band shifts for the
1.9 µm feature, in polyhydrated sulfate rich areas, but
in the examples that we observed, these shifts were
explainable by a mixture with kieserite. Within the

polyhydrated sulfates, our near-infrared detection is
really poorly sensitive to the cation (e.g. Al, Mg, Ca,
Fe polyhydrated sulfates are equally good candidates).
Results: The new observations allow us to confirm
and refine previous observations [1]. We identify sulfates and ferric oxides in all the major chasmata of
Valles Marineris (Ophir, Candor West and East, Melas, Hebes, Ius, Tithonium, Coprates, Juventae, Capri/Eos), as well as in Aureum, Aram, Iani chaos. As
previously noticed in [2], ferric oxides and sulfates are
spatially close, and most of the times ferric oxides are
located topographically on top and below sulfate deposits. Some craters in Arabia Terra also present sulfate signatures (for example Becquerel crater). The
mapping of sulfates in Terra Meridiani is confirmed,
ferric oxides are identified both in the etched terrain
and Ph units of [6].
Figure 1 shows the mineralogical mapping obtained in Juventae Chasma, which was refined thanks
to new observations. The main difference with [1] consists in the identification of kieserite associated to
three of the four deposits present in the canyon. The
2.1 µm band strength, which allows the identification
of kieserite, is much weaker for deposit 3 than for
deposits 1 and 2. As shown in [1,4], gypsum is identified in association to the topmost layers of deposit
number 2. It is of interest to mention that a very shallow 2.1 µm absorption band was identified associated
to deposit number 4 in 2 distinct observations. However, a close observation of the spectra does not provide convincing evidence to support the identification
of kieserite. Ferric oxides are also identified in association to the sulfate signatures of deposit 2.
Figure 2 shows our results in Aureum Chaos. One
deposit of polyhydrated sulfates is identified, which is
associated with a strong ferric oxide signature. It is of
interest to note that a signature of grey hematite was
identified in the same location by the spectrometer
TES [7].
Figure 3 illustrates the effect of a higher spatial
sampling, which results in deeper bands and a more
accurate mapping of the sulfate location. This is of
specific interest for the imaging spectrometer CRISM
onboard MRO, which will start acquiring observations
in September 2006.
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Fig. 1: Sulfate location obtained in Juventae Chasma. White Hatched area: interior layered deposits (ILDs). Red: kieserite.
Green: polyhydrated sulfates. Blue: gypsum. The numbers are used in text to refer to each of the ILDs.

Fig 2: sulfate location in Aureum Chaos. Same legend as
for fig. 1, plus hatched orange: ferric oxides.

Fig. 3: Band depth at 2.1 µm in a region of Melas chasma. Right
and left picture correspond to the same area, observed twice by
OMEGA (dark blue: 1%, yellow: 6%). The higher resolution observation shows stronger bands with a better defined location.

