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Introduction:  Hebrus Valles and Hephaetus Fossae 

are Early Amazonian outflow channel systems [1] 
extending for hundreds of kilometers across the plains 
of SE Utopia Planitia, Mars (16-25 °N, 118-130 °E, Fig. 
1). They exhibit a diverse set of morphologies indicative 
of formation by one or more liquid water outflow 
events, possibly initiated by magmatic intrusion [2-4]. 
However, little is known about their history, including 
the fate of the water and resulting sediments. Similarly, 
it remains unclear if the Utopia Planitia plains carved by 
the channels is sedimentary or volcanic in origin. This 
represents a significant gap in our understanding of 
geologic processes occurring in the Amazonian Period. 

In this study, we use Thermal Emission Imaging 
System (THEMIS) infrared images to reveal the surface 
composition of the terrains surrounding Hebrus Valles 
and Hephaetus Fossae. Ultimately, the two goals of this 
work are to gain knowledge of the surface mineralogical 
makeup of the Utopia Planitia geologic units and the 
type sediment cover (e.g., dust vs sand) in order to 
construct a geological map of this region. At the same 
time, new information on the surface characteristics 
such as sediment cover will help us further understand 
other observations such as radar surface reflectivity and 
constrain input parameters for thermal inertia modeling. 

Methods: THEMIS acquires images of the surface 
in 10 infrared bands at 100 m/px resolution. It combines 
a 5-wavelength imaging system with a 9-wavelength 
infrared imaging system [5]. These bands were selected 
to detect silicate minerals such as pyroxene and olivine 
which are heavily present in the crust of Mars. These 
images can be processed to produce decorrelation 
stretches (DCS) that highlight “color-units” with 
distinct mineral assemblages [6]. In this study, we use 
THEMIS Processing Web Interface [7] to automatically 
generate DCS images bands 964, 875 and 642. This tool 
automatically applies standard corrections (i.e., untilt 
dedrift, dewobble, deplaid) as well as streak and white 
noise removal. Then, we select the resulting DCS 
images that meet the acceptable quality standards and 
combine them into a mosaic by using the georeferencing 
and mosaicking tools in ESRI ArcMap 10.8. 

Preliminary results: We generated 15 DCS using 
THEMIS IR bands 875 and fully georeferenced 10 of 
them. Fully processed images show a lack of strong 
signals and spatially extensive and consistent mineral 
assemblages (Fig.2). There are multiple occurrences of 
color units compatible with sand dunes and dust, whose 
presence on the surface is confirmed by visible imagery 

acquired by the Context Camera (CTX, [8]). These 
observations suggest that the surface composition of the 
geologic units surrounding Hebrus Valles and 
Hephaestus Fossae is dominated by a mixture of 
minerals, including weathering products [9]. 

Figure 1: THEMIS IR Day mosaic overview of the study 
region in the broader context of Utopia Planitia. The 
black box indicates the location of Fig. 2. 

Figure 2: Example of THEMIS DCS 875 image near the 
terminal region of Hephaestus Fossae georeferenced to 
a CTX basemap [12]. Note the absence of strong or 
spatially consistent signals. 
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Future work: We plan on georeferencing the 
remaining THEMIS band 875 DCS images and process 
DCS band sets 964 and 642. Once mosaicking is 
complete, we plan to continue with the identification 
and analysis of sediment cover through thermal inertia 
models using Thermal Emission Spectrometer (TES, 
[10] and THEMIS data within the MARSTHERM 
online tool suite [11].  
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