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Introduction:  The Capri Chasma canyon is located at 

the outlet of Valles Marineris [1] and is the most 

promising region on the Planet Mars for the study of 

minerals especially carbonates, hydrous sulfates and 

phyllosilicates. The carbonates and phyllosilicates are 

formed in alkaline environment [2] and the hydrous 

sulfates are formed in acidic environment [3] on the 

Mars. The presence of these aqueous minerals at the 

Capri Chasma on Mars provides a strong evidence of 

its past watery environment [4]. In the present study 

the absorption features of calcite (carbonate), 

montmorillonite (phyllosilicate) and szomolnokite 

(hydrous sulfate) are obtained. These minerals provide 

clues about the past Martian environment and its 

evolution through different ages. As water plays an 

important role to support life [5], these aqueous 

minerals may also provide us the information of 

presence of life on the Mars.  

 

Background: In previous studies of Capri Chasma, 

researchers have found different geological units and 

mineralogies with the help of high resolution data such 

as MRO-HiRISE (Mars Reconnaissance Orbiter- The 

High Resolution Imaging Science Experiment), CTX 

(Context Camera)  and CRISM (Compact 

Reconnaissance Imaging Spectrometer for Mars) [6, 

and 7]. The observations from OMEGA (Observatoire  

pour la Minéralogie, l’Eau, les Glaces et l’Activité) 

onboard Mars Express and CRISM on Mars 

Reconnaissance Orbiter (MRO) confirm that this area 

is mostly composed of aqueous minerals such as 

hydrous sulfates, carbonates and phyllosilcates [ 8 and 

9]. These minerals are strongly linked with the water 

and past climate history of Mars [10, 11, and 12].  

 

Datasets and methodology: MRO CRISM reflectance 

data from visible to near infrared region has been used 

for the study of Martian minerals. For regional 

geological and geomorphological interpretation, 

HiRISE and CTX images along with the CRISM data 

have been used. 

Various processing methods were applied to the 

CRISM data including: Spectral Summary Products 

[13] for classifying the minerals on the basis of their 

spectral response and Spectral Analyst technique in 

which unknown spectra of the minerals from the 

surface of the study area on the Mars were compared 

with the known spectra of minerals from the standard 

CRISM spectral library. The results presented here are 

mainly concentrated on minerals and their relations 

with geomorphological features of the study area. 

Observations at the Study Area: 

Geomorphology: The geomorphology of Capri 

Chasma has been studied using high resolution data of 

MRO Context Camera (CTX). CTX images 

T01_000901_1667_XN_13S047W, B03_010659 

_1667_XI_13S047W, P21_009380_1670_XN_ 

13S047W, (Figure 1 (A)) have given the content 

information about the study area. This area shows the 

Interior Layer Deposits (ILDs) at Capri Mensa, the 

plateau area. The study area also shows the chaotic 

terrain [10] and the impression of an impact crater 

(Figure 1 (A)). The chaotic terrain indicates that a 

large amount of fluid flowed through the region, which 

probably was water. Therefore it is assumed that the 

exposures of the ILDs found in this region may be 

caused by these massive fluid flows or by impact 

crater. 

 

 
 

Figure 1: A) MRO-CTX images showing the study 

area, B) hyperspectral image frt0000c564 of MRO- 

CRISM showing  location of calcite, szomolnokite and 

montmorillonite in the study area. 

 

Mineralogy: Figure 1 (B) shows the locations of 

carbonate (calcite), hydrous sulfate (szomolnokite) and 

phyllosilicate (montmorillonite) in the study area. It 

indicates that the calcite bearing sites are situated 

within the floor of the crater and in plateau areas. The 

rocks are also enriched in deposits of szomolnokite and 

montmorillonite. These minerals are found at many 

locations at the ILDs of the plateau and at the base of 

the crater.  

 

Results: The minerals such as calcite (CaCo3), 

szomolnokite (FeSO4.H2O) and montmorillonite 

(Al4[Si3AlO10]2(OH)4}
2−

.nH2O) are observed in 

1388.pdf44th Lunar and Planetary Science Conference (2013)

mailto:nirmala@sac.isro.gov.in


association with different geomorphological features 

such as Capri Mensa (plateau area) and also within the 

impact crater. They have been found at the crater floor 

and at the plateau area including its side wall and 

plateau top (Figure 1 (B)).  This area also shows 

absorption features of olivine and plagioclase feldspar 

at number of locations. Presence of these minerals 

indicates the partial weathering of the parent rocks, 

which may be caused by large amount of flowing 

water or due to impact cratering.  Therefore it is 

necessary to understand the relationships of these 

minerals with each other. Comparison of spectral 

signatures of all above minerals from Capri Chasma 

region with CRISM spectral library was done which 

confirmed the presence of calcite, szomolnokite, and 

montmorillonite. Strong absorption feature at 2.4 μm 

indicates the presence of hydrous sulfates and 2.21 μm 

indicates the presence of phyllosilicates. Absorption 

features at 2.33 μm and 2.52 μm are the important 

spectral signatures of carbonates (calcite).   Figure 2 

(A B), 3(A B) and 4(A B) shows the results of the 

Spectral Analyst technique in which the unknown 

spectra of all minerals collected from Capri Chasma 

were compared with the known spectra of minerals 

from CRISM spectral library.  

  
Figure 2: A) Shows spectra of Carbonate (Calcite) 

collected from the surface of study area and B) shows 

the spectrum of calcite from CRISM spectral library. 

  
Figure 3: A) Shows the spectra of Hydrous Sulfate 

(Szomolnokite) from study area and B) spectrum of 

similar mineral form CRISM spectral library. 

 

The spectral signature of olivine occurs along with the 

spectra of montmorillonite and szomolnokite at 

absorption band 1.08 μm and plagioclase feldspar 

occurs along with montmorillonite at 1.23 μm.  

Absorption at 2.2 μm for montmorillonite 

(phyllosilicates) occurs with 2.4 μm (hydrous sulfate) 

at a number of locations at the crater floor and side 

wall of the plateau. Absorption feature of 

montmorillonite has also been found at the top of the 

plateau area.  

 
Figure 4: A) The spectra of Phyllosilicates 

(Montmorillonite) from study area while B) shows the 

spectrum from CRISM spectral library. 

  

Conclusions: Spectroscopic study from MRO-CRISM 

hyperspectral data of Capri Chasma area within Valles 

Marineris confirms the presence of carbonates 

(calcite), hydrous sulfates (szomolnokite) and 

phyllosilicates (montmorillonite). With the help of 

these aqueous minerals we conclude that water played 

an important role during their formation period.  The 

presence of carbonates at the top of Capri Mensa 

(plateau area) and at the crater floor indicates that the 

carbonates could have been formed at two different 

periods-first, at the time of weathering of the plateau 

area in the presence of large amount of water and 

second at the time of formation of impact crater. This 

study will help in improving our understanding of the 

formation processes of aqueous minerals such as 

carbonates, hydrous sulfates and phyllosilicates on the 

surface of the Mars, which in turn will give us an 

insight of the ancient Martian environment. 
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