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Introduction: In the past decade, visible and near-

infrared hyperspectral data sets from orbiters, such as 

OMEGA (Observatoire pour la Mineralogie, l’Eau, la 

Glace et l’Activite) and CRISM (Compact Reconnais-

sance Imaging Spectrometer for Mars), have been used 

to discover many light-toned materials, revealing a va-

riety of hydrated minerals(e.g., phyllosilicates and hy-

drated sulfates) that from aqueous alteration of martian 

surface rock. These hydrated minerals are very signifi-

cant because they hold extensive clues into the ancient 

environmental conditions that prevailed during water-

rock interactions resulting in their emplacement[1]. 

These light-toned outcrops are always located in  

lake-bottom sediments, terraced alluvial fans and del-

tas[2, 3]. Here we find a distinctive terrain in Melas 

Chasma on Mars which has wavy shape  lying on a 

mountain ’s foot, determine the mineral phases and fig-

ure out their formation mechanism. 

 
 

Fig.1  (a) MOLA color map show the Melas Chasma and adjacent area, 
black box indicates location of  b image. (b) CTX map shou our study 

site. 

 

Datasets and Methods: Melas Chasma is located in the 

center of Valles Marineris on Mars. It is 9 km long and 

has lots of valley networks, alluvial fans and lakes [4]. 

There are extensive light-toned minerals have been 

found，and spectral analyses of these light-toned rocks 

in this area using OMEGA and CRISM data indicate the 

presence of mono- and poly-hydrated minerals [4].  

Our study site is located in south Melas Chasma, 

close to Coprates Mensa (Fig.1), centered at 12.7°S, 

287.0°E, and located in the foot of a mountain. For the 

study, we use data from Mars Express High Resolution 

Stereo Camera (HRSC) and Context Camera (CTX) to 

get the Geologic Context. We did the geometric cor-

rection for the CTX as well as HRSC’s DTM data and 

combined them to get the stereo view .We also ana-

lyzed CRISM spectral data TRR3 images(calibration 

level 3)[5] and utilized the 1.1–2.65 μm range where 

hydrated minerals exhibit diagnostic spectral features 

to identify the minerals phases. 

 

Fig.2 CTX map merged with HRSC’s DTM data across the central 
light-toned deposit, located in Fig.1’s red box. We extracted two 

spectra from the two ellipses areas and shown in Fig.3. 

 

Discussion: We extracted the spectral data (Fig.3) from 

light-toned area and conducted the radiometric correc-

tions, atmospheric correctionand and band parameteri-

zation . The spectrum of area 1 shows the absorptions at 

1.90, 2.13 and 2.4 μm, and the spectrum of area 2 show 

the absorptions at 1.92 and 2.4 μm. Compared these two 

spectrum with the laboratory experiment spectrum, we 

can see that area 1’s major mineral is possible kieserite 
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and area 2’s dominant mineral may be starkeyite or ro-

zenite (Fig.3). All hydrated sulfates have an absorption 

feature around 2.4 μm that is due to overtones of SO4
2- 

stretching fundamentals (3ν3) associated with H2O or 

OH[6, 7]. Fe sulfates other than FeSO4·xH2O (where x 

= 7, 6, 4, and 1) do not occur naturally on Earth, and  

have been proved that it was unstable in the laboratory, 

so we support that area 2’s minerals are starkeyite[8]. 

Sulfates and phyllosilicates have been found, which in-

dicated there had been much water flow past this area. 

Water had weathered these rocks and reacted with them. 

There are also other hydrated minerals which could ex-

plain the time series. 

The wavy shaped topography shows a layered 

shape and we have get the sectional view by the HRSC’s 

DTM data (Fig.4). Area 1 is located in the bottom of  

layer and area 2 is located in the upper position. The hy-

drated minerals have different type in different positions 

and elavation. No doubt, this area’s light-toned materi-

als and their spectral features as well as the wavy shape 

are enough to give evidence for the ancient water’s ac-

tivity, but the formation of this specific topography is an 

unsolved question. The area’s nearby mountain range 

has a bulge and might occur plate tectonics or impact 

activity. 

 
Fig.3  CRISM ratioed radiance coefficient spectra compared with 

spectra from Reflectance Experiment Laboratory,The locations of 
the spectrum are indicated in Fig. 2. 

 

Future Work：We will obtain the HIRISE image of 

high-resolution data and analysis the detail texture, then 

identify other minerals near this area. We will also com-

bine other data sets to study the formation and alteration 

about this particular topography, such as gravity data 

and Mars analogue experiment data. Furthermore ,we 

use the comparative planetology to explain the distinc-

tive appearances and geologic settings. 
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Fig.4 (a) CRISM image of the wave shaped area,and the blue line 

show location of image b. (b) Profile image of the upper image’s blue 
line from HRSC DTM data. 
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