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Introduction: Melas Chasma is the widest segment 

of the Valles Marineris on Mars and is located in the 

center of this canyon system. It contains extensive and 

highly organized valley networks that have been inter-

preted to have been fed by precipitation since the heads 

of valleys are scattered at different elevations [1,2]. 

Many complex sedimentary landforms such as interior 

layered deposits (ILDs) have been observed in Melas 

Chasma whose origin is one of the key issues for un-

derstanding the evolution of the canyon [e.g., 3-5]. 

Hydrated sulfates have been identified in Melas Chas-

ma by both OMEGA and CRISM at different locations 

in Melas Chasma, and most of the identifications are 

associated with layered deposits [e.g., 6,7].  

In this study, we identified a sequence of interior 

layered deposits over a portion of the southern wall and 

nearby floor of Melas Chasma as inferred from MRO 

CRISM full resolution targeted mode hyperspectral 

image data (FRT00013F5B) centered at 10.22 S, 74.46 

W (Fig 1). Polyhydrated sulfates, monohydrated sul-

fates, and jarosite were identified in the ILDs and ex-

tended areas. Superposition relationships and strati-

graphic orders were defined with the help of HiRISE 

images. 

Data Sets: The Compact Reconnaissance Imaging 

Spectrometer for Mars (CRISM) on board Mars Re-

connaissance Orbiter (MRO) is a hyperspectral imager 

which has been acquiring data since November 2006 

[8]. CRISM has 544 wavelength channels covering 

0.36-3.92 μm and has a spatial resolution of 18-36 m 

per pixel in targeted mode. The High Resolution Imag-

ing Science Experiment (HiRISE) instrument is co-

aligned with CRISM and provides high-resolution 

(0.25 m/pixel) images [9] that complement the CRISM 

spectral imaging observations. 

Spectral Results: CRISM I/F data were atmos-

pherically corrected using the standard “volcano scan” 

method [10]. The spectra shown are the ratios between 

hydrated mineral exposures and spectrally bland areas 

in the same scene with 5x5 pixel sizes. Monohydrated 

sulfates, polyhydrated sulfates, and jarosite were iden-

tified using CRISM spectra. Hydrated sulfates have an 

absorption feature at 2.4 μm that is due to overtones of 

(SO4)
2-

 stretching fundamentals (3ν3) associated with 

H2O or OH [11]. Specifically, monohydrated sulfates 

were identified by absorption features at 1.6 and ~2.1 

μm, polyhydated sulfates were identified based on the 

absorption features near 1.4 and 1.9 μm, and jarosite 

was identified by absorption features at ~1.46, 1.85, 

and 2.265 μm (Fig 1). 

Stratigraphic Relationships: A HiRISE DEM 

generated at The Ohio State Univerity [12], together 

with CRISM spectral parameter maps [13], were used 

to define stratigraphic relationships associated with 

hydrated materials (Figs 2 and 3). The ILDs have been 

eroded into a bowl shape bounded by a capping, 

bench-like unit with a jarosite signature (Fig 3). Both 

jarosite and polyhydrated sulfates were identified im-

mediately downslope of the cap unit. The area with 

Figure 1 (left) CRISM FRT00013F5B I/F  false color composite image over HRSC and HiRSE images shows light-

toned materials in the ILDs. The arrows indicate the areas where the spectra were collected. (right) Comparison be-

tween inferred CRISM hydrated sulfate and laboratory spectra. 
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relatively pure jarosite is darker and smoother, while 

the area with both jarosite and polyhydrated suflates is 

brighter and exhibits a fractured appearance. Within 

the bowl, interbedded monohydrated and polyhydrated 

sulfate-bearing layers are exposed (Fig 2). Roach et al. 

found similar alternating mono- and poly-hydrated 

sulfate layers in the East Candor ILDs, and has pro-

posed several models to explain the formation mechan-

ism [14]. ILDs are also exposed to the northeast dip-

ping away from the cap unit. A lower bench (Fig 3) is 

exposed with a monohydrated sulfate signature. Below 

the second bench is an areally extensive polyhydrated 

sulfate-bearing unit. 

Conclusions and Future Work: Monohydrated 

sulfate, polyhydrated sulfate, and jarosite were identi-

fied in the ILDs near the southern wall of Melas Chas-

ma with distinct stratigraphic relationships. Interbed-

ded mono- and poly-hydrated sulfate bearing layers 

were observed. In the future, DISORT radiative trans-

fer models [15] will be used to retrieve surface single 

scattering albedos including modeling local slope ef-

fects on lighting and viewing angles. Many exposures 

of light-toned materials associated with ILDs are visi-

ble in the HiRISE data, and future along-track over-

sampled CRISM data will allow us to resolve more 

layers. Finally analyses of the apparently cyclical 

changing aqueous conditions inferred from the mineral 

associations will be conducted.  
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Figure 2 (left) CRISM parameter map over HRSC and HiRISE images (red, SINDEX; green 2100BD; blue, 

2265BD, which indicate polyhydrated sulfate, monohydrated sulfate, and jarosite, respectively). (Right) HiRISE 

subset images show types of stratigraphy of hydrated minerals. (Note: PHS = polyhydrated sulfates, Mon = mono-

hydrated sulfates, HCP = high-calcium pyroxene) 

 

Figure 3 (left) Transect in yellow over HiRISE DEM 

(from black box in Fig 2 left image) ending at B. 

(right) Inferred topographic profile showing the 

change of the elevation from A to B. 
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