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Introduction:  Extensive covers of light-toned ma-

terials crop out on plateaus above several chasmata of 
Valles Marineris. High resolution images obtained by 
the High Resolution Imaging Science Experiment 
(HiRISE) on board Mars Reconnaissance Observer [1] 
recently provided a better coverage of these deposits 
(Figure 1). They are observed in plains south of Ius 
Chasma and Melas Chasma, southwest of Juventae 
Chasma and west of Ganges Chasma.  

From an analysis of data from the Compact Recon-
naissance Imaging Spectrometer for Mars (CRISM), 
Swayze et al. [2] found that the deposits south of Me-
las Chasma correspond to hydrated silicate glass. Mil-
liken et al. [3] demonstrated that hydrated silicates 
such as hydrated glass, chalcedony, opal, or other hy-
drated Si-rich phases are detected in the layered mate-
rials south of Melas and Ius Chasma and southwest of 
Juventae Chasma. The deposits along Ganges Chasma 
are located in Noachian terrains. In contrast, the lay-
ered material in the other listed places is located on 
Hesperian terrains. The aim of our work is to constrain 
the nature, the spatial extent, the age and the emplace-
ment process of these layered deposits (LDs), as well 
as their possible relationship with phyllosilicates that 
are found on the same plateaus [4] and with Interior 
Layered Deposits (ILDs) enriched in sulfates and fer-
ric oxides located in the Valles Marineris chasmata [5, 
6]. In order to characterize the history of these LDs we 
perform a geological analysis of the sites where LDs 
crop out. 

Figure 1: Location of Layered Deposits (LDs) (triangles) on 
plateaus around Valles Marineris (mosaic of THEMIS IR 
images). HiRISE orbits over the deposits are indicated.    
 

Data and methods:  We characterize each site of 
LDs identified so far with HiRISE RDR images (Fig-
ure 1) imported in the ENVI software. The HiRISE 
images are converted to I/F units to compare the al-
bedo of LDs between the images.  We use the Context 
Camera (CTX) [7] and the nadir panchromatic High 
Resolution Stereo Camera (HRSC) images [8] to char-
acterize the regional context of LDs.  

Topographic profiles across LDs are obtained with 
MOLA PEDRs data [9]. The thickness of LDs is 
evaluated, whenever it is possible, by calculating the 
elevation difference between the highest topographic 
points of LDs and the elevation of the stratigraphic 
contact between the basement and the LDs for each 
MOLA PEDR profile. 

Results:  The light-toned LDs are located strati-
graphically  and topographically above the basaltic 
basement constituting the plains surrounding Valles 
Marineris (Figures 1-3). Some LDs crop out in a 
trough southwest of Juventae Chasma (Figure 3). 
Their spatial extent is unclear. Most outcrops are cov-
ered by a dark mantle preventing from observing the 
actual extent of each site of LDs. Other LDs probably 
exist around Valles Marineris but these do not crop 
out. 

Some LDs display alternating bright and dark lay-
ers of various thicknesses (Figure 2b,c). This differ-
ence in albedo can be due to variations in mineralogic 
composition, roughness, grain size or state of erosion 
of the different layers, or to partial covering by the 
dark mantle of certain layers.  
The LDs vary in thickness. Their total thickness in the 
site near Juventae Chasma ranges from a few meters to 
~194 m, with an accurracy of ~1 m corresponding to 
the MOLA PEDRs vertical accurracy (Figure 3) [8]. 
Within the LDs, layers are subparallel but they may 
exibit deformation at small scale. This observation can 
be due to topographic effects and the HiRISE topog-
raphic data may be able to clarify this point. The 
northern part of Figure 3a displays sinuous ridges. 
They are apparently composed of the same material as 
the LDs. Their morphology suggests that they are es-
kers or inverted fluvial channels. In that latter case, a 
fluvial origin could explain the deposition of the LDs. 
However, other origins such as aeolian, lacustrine or 
volcanic, cannot be excluded.  
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Figure 2: LDs on plains near Ganges Chasma (a), Melas Chasma (b) and Ius Chasma (c) (Portions of the red channel of HiRISE 
images). (a) The LDs are located on the plateau surrounding the trough (center of the image: 8.2°S, 307.5°E, 
PSP_005939_1720) . (b) The light-toned LDs are partly covered by a dark mantle and by dark dunes (center of the image: 11°S, 
282°E, PSP_003118_1690). (c) Some beds display polygons about 10 m in diameter (center of the image: 8.4°S, 275.3°E, 
PSP_002459_1715). 
 

 
 

Figure 3: LDs southwest of Juventae Chasma. (a) Mosaic of 
HiRISE RDR images (PSP_003579_1755, 
PSP_004423_1755, PSP_004990_1755). The position of the 
cross-section in (b) is indicated. (b) Interpretative section 
across the LDs. Topographic profile drawn from the MOLA 
PEDR profile ap12454. The dark mantle and the sinuous 
ridges are not represented. 
 
 
 

 
Many LDs near Juventae and Ius Chasmata are 

characterized by a polygonal texture. No polygons 
have been observed on LDs near Ganges Chasma so 
far at the spatial resolution of HiRISE images. The 
polygons have various sizes ranging from a few meters 
to about 10 m in diameter. The crack networks could 
indicate thermal contraction, dessication or sublima-
tion occurred in the past on these outcrops. 

Conclusions and perspectives:  Layered deposits 
(LDs) are located on plains surrounding Valles Marin-
eris near Juventae, Ius, Melas and Ganges Chasma. 
They consist of subparallel light-toned layers of vari-
ous thicknesses that are interbedded with darker beds. 
The global thickness of LDs does not exceed a few 
hundreds meters. Their morphology, like the morphol-
ogy of the ILDs, is consistent with an aeolian, lacus-
trine, fluvial [10] or volcanic [11] origin. A lacustrine 
origin would imply the occurrence of large bodies of 
water at high elevations during a long period of time. 
Most LDs are composed of hydrated silicates [2, 3] 
located on Hesperian terrains. A precise datation of 
this terrains would be required in order to understand 
their relation with the sulfate-rich ILDs, which could 
have an origin similar to that of LDs but would have 
followed a different geological evolution.  
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