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Introduction 

Dune field composition is the result of numerous variables, 

including the mineralogy of the parent material, the resultant 

grains’ subsequent reaction to mechanical and/or chemical 

weathering, and grain size selection due to wind speed [1]. To 

determine mineral composition on Mars we rely on infrared 

thermal emission data. Using spectral mineral libraries, we 

can deconvolve the data and determine surface composition.  

 

Only four mineral groups (pyroxene, sulfate, 

high silica phases, and feldspar) had 

abundances above the detection limit, 

which is 5-10% for most minerals [8]. 

Graphing the results as a function of 

longitude seems to indicate east-west 

variation in abundance even when the error 

provided by Davinci is considered. 

Removing feldspar from the library did not 

correct this variation.  

THEMIS 

The next step is comparing 

the TES results to other data 

sets such as the Thermal 

Emission Imaging System 

(THEMIS). Performing a 

decorrelation stretch 

optimizes the differences 

between different bands of 

data. THEMIS uses five visual 

bands and ten infrared bands 

(e.g. D875 optimizes bands 8, 

7, and 5) [9]. The pattern of 

colors seen from D875 to 

D964 to D642 can provide 

some clues as to the 

presence of minerals in the 

dune field.  

Figure 10: Side by side DCS images from THEMIS stamp 

I41086003 showing distinctive color changes from D875 to 

D964 to D642. The orange to pink to blue color change is 

associated with basaltic sands. Further analysis is needed for 

the variation within the color patches, as well as determining 

the role topography plays in temperature differences [9].  

Figure 11: These stamps are Full Resolution Targeted [FRT] 

observations and Half Resolution Long [HRL] targeted 

observations HRL0001D9EA, HRL000134D9, 

FRT0001380F, FRT0000C03C, HRL00012208, and 

FRT000147A8 rendered for olivine [4]. 

Figure 12: CRISM Map database product rendered for 

mafic mineralogy. Red indicates olivine/iron 

phyllosilicates, green indicates low-Ca pyroxene, and 

blue indicates high-Ca pyroxene [10]. 

CRISM 

The Compact Reconnaissance 

Imaging Spectrometer for Mars 

(CRISM) takes both visible light and 

infrared images of the surface of 

Mars [10]. Figure 11 shows high 

resolution stamps rendered for 

olivine in JMARS. The cooler colors 

in the interior of the dune field 

indicate low olivine abundances; 

warmer colors in a rendered stamp 

indicate higher abundances of the 

observed mineral.  

Figure 12 shows stamp 

FRT000147A8 from the CRISM 

website rendered for mafic 

mineralogy (ir_maf). This image is 

from the west-central region of the 

field. 
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Figure 1: Dune field 2938-497 and the eight Thermal Emission Spectrometer 

(TES) orbital tracks crossing its interior.  

Figure 4: Pyroxene mineral 

abundances.. 

Figure 5: Sulfate. This mineral group 

also may have a non-uniform 

distribution. 

Figure 6: High silica phases. Figure 7: Feldspar abundances. 

Figure 8: Pyroxene, sulfate, high silica phases, and feldspar 

graphed together without error bars. There may be a correlation 

in the distribution of pyroxene and sulfate as well as between 

feldspar and the high silica phases. 

Figure 2: Using the MGD3 and TES datasets in JMARS. 
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Dune Field #2938-497 

A previous study by Ahrens et al. [2] selected this dune field 

based on the multiple and overlapping TES orbital tracks 

crossing the field, allowing trends in mineral distribution to 

be examined.  

The Ahrens study noted that feldspar was either absent or 

non-uniform. Our goal was  to determine if feldspar is present 

and examine longitudinal trends of other mineral groups.  

 

TES 

The Thermal Emission Spectrometer (TES) aboard the Mars 

Global Surveyor (MGS) provided the thermal emissivity data 

used in this study. A 3 x 2 array of detectors made 

observations every 2 seconds of the surface below. The data 

used in this analysis was restricted to observations occurring 

within the borders of the dune field. Only orbital tracks 

between 1583 and 7000 were considered; orbit 1583 is the 

beginning of the mapping phase and after orbit 7000 a 

noise anomaly appears in some of the data [3]. We analyzed 

a total of 8 orbital tracks, shown in Figure 1 [3]. 

 

JMARS and MGD3 

The Java Mission-planning and Analysis for 

Remote Sensing (JMARS) is a geospatial 

information system (GIS) for Mars [4] (Figure 2). 

The USGS Mars Dune Database, a shape layer in 

JMARS, contains 547 features. The dune fields are 

listed by their ID numbers in the Mars Global 

Digital Dune Database (MGD3) [5].  

 

Figure 3: The 44 mineral endmembers in the spectral library used 

and an example of the spectra from one of the orbital tracks. 

Davinci 

We used the Davinci programming environment, 

developed by Arizona State University [6], to 

spectrally deconvolve the emissivity data, first 

separating the atmospheric (aerosols) and 

surface components, then determining the 

separate mineral spectra. This analysis used a 

mineral library (Figure 3) developed by Deanne 

Rogers in a previous study of Mars sediments [7] 

and also used in the Ahrens study. We also used 

Davinci in a second deconvolution in which we 

suppressed the feldspar mineral group in the 

spectral library.   

 

Results 

Figure 9: THEMIS stamps I41086003, 

I51073002, I39888008, and I40799006 

rendered as D875, D964, and D642, and 

compared to TES results. (Images from 

JMARS [4].) 


