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Introduction: Here we present proofs for water al-

teration of pristine rocks in West Tithonium Chasma 
(TC) trough and their possible connection to the con-
tact between Mg sulfate rich deposits and mafic mate-
rials in diagenetic conditions. 

 
Geologic settings: TC is a depression at the west-

ern end part of Valles Marineris (VM) that is split in 
two by a horst formation that represents probably the 
remaining of the plateau material after erosion. The 
north part of the Chasma displays a distinct morpholo-
gy of domes that are sulfate rich, that were hypothe-
sized as the surface expression of salt diapirs [1].   
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Figure 1 TC context at Martian global scale with the 
focus on the southern part of the chasma separated by 
the horst. The color maps correspond to the presence 
of phyllosilicates (yellow-orange color scale) and the 
presence of hydrated sulfates (green-blue color scale). 
 
The southern part is no less interesting in terms of 
water related mineralogy. It clearly displays a distinct 
mineralogy that is connected to two types of facies 
emplacement (figure 1). Right next to the horst wall 
(green-blue color map) represents hydrated sulfates 

that bear the same spectral signature as the ones in the 
northern chasm where the saline domes occur. Their 
interrelationship with wall material points clearly to an 
underlying stratigraphic position with respect to vol-
canic material deposited in the events building the 
surrounding plateau. 

 
Phyllosilicate alteration in TC: The eastern part 

bears unambiguous (figure 1 yellow-orange map) phyl-
losilicate alteration traces with three main identified 
products of alteration. Two products are connected to 
the presence of hydrated sulfates and mainly occur on 
the slopes of the southern part of the kieserite bearing 
dome in TC figure 3. One is characterized by the pres-
ence of a doublet around 2.25 µm (green spectrum in 
figure 2). The alteration product appear to overlay the 
main kieserite bearing dome with a general southward 
dip and occurs as alteration thin bands sandwiched in 
between material similar of Chasma walls (figure 3). 
This is reported also to be present in Ius Chasma [2] as 
possibly a smectite or a combination of smectite min-
erals. 

 

Figure 2 Main classes of phyllosilicate alteration in TC. Cyan 
represent the best match from our experimental work (con-
tact aureole from epsomite and olivine). Blue spectral class 

II, green spectral class I, red kieserite. 
 

The second spectral class is represented by a doublet 
at 2.41 and 2.52 µm (spectral class II). This class 
mainly occurs as accumulation on the eastern slopes on 
the kieserite bearing dome as well at the contact inter-
face of dark appearing material that overlies the kiese-
rite dome. There is so far no known spectral known in 
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published libraries and/or literature that we are aware 
of for this spectral class. 
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Figure 3 3D view for the distribution of alteration products 
classes on the southern slope of the TC dome (see figure 1 

for position)  
 
Experimental: in order to determine the possible alte-
ration product we performed an experiment trying to 
simulate the observed geologic and stratigraphic set-
tings. The following assumption was made: an initial 
deposition of sulfate rich was covered subsequently by 
mafic alteration susceptible material (we choose oli-
vine). The sequence was buried at reaching a diagenet-
ic level. No other water is involved in the process apart 
from the water that might dehydrate from sulfate.  
Materials (epsomite and olivine) using a pellet Perkin 
Elmer anvil cell at a pressure of 10 tones/cm2 for 3 
weeks at room temperature. The pellet created is illu-
strated in figure 4. 
 

 

Figure 4 The resulting pellet with the reaction aureole ob-
tained after 3 weeks of pressure applied to the epsomite 
olivine (forsterite). 
 
The resulting pellet obtained was spectrally measured 
using an IR microscope attached to a Bruker Equinox 
55 spectrometer using a MCT N2 cooled detector in the 
spectral range from 1.6 - 20 µm using reflection set-
tings. The spectrum characteristic to the reaction con-
tact aureole is presented in figure 2. Further analysis 
are planned to be done for no specific mineral phase 
has yet attributed to the obtained alteration product 
observed in CRISM data. Although the spectral beha-
vior in the aureole in the 2.41 and 2.52 µm match well 
the CRISM spectra, the 1.9 band is slightly different 
probably due to different hydration state.  
 
Conclusion: The experiment performed seem to simu-
late the alteration process observed on the southern 
flank of the kieserite dome (alteration class II) in TC. 
This could be a strong evidence that the observed min-
eral assemblage present at site represent an exhumed 
setting that reached diagenetic conditions of altered 
mafic minerals at contact with a body of sulfate salt, 
producing an aureole that can be traced along the ex-
posed contact. This could be the pattern of soil forma-
tion in an alteration halo [3], the only water involved in 
the process being the dehydration one.   
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