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Introduction: The Mars Express OMEGA and 

Mars Reconnaissance Orbiter CRISM experiments 
have discovered and mapped mineralogically diverse 
phyllosilicate deposits on Mars (e.g., [1-4]).  One 
example of these deposits has been identified in Terra 
Sirenum [5], which is also the region where a thermal 
infrared greybody spectral component has been used 
to suggest the presence of chloride-bearing materials 
[6].  CRISM spectra of the Terra Sirenum phyllosili-
cate materials are most similar to laboratory spectra 
of Fe/Mg phyllosilicates [5].  However, there are 
multiple large gaps between scenes in the area, which 
are not covered in the current publicly-available 
CRISM dataset (see Figure 1).  

The Mars Odyssey THEMIS experiment has ac-
quired multispectral thermal infrared images of Mars 
at 100m/pixel with nearly global coverage.  Because 
of its superior coverage, it would be advantageous to 
use THEMIS to extend mapping of phyllosilicate-
rich regions into areas where CRISM and OMEGA 
have no coverage.  Previously [8], we developed a 
THEMIS Phyllosilicate Index (TPI, shown below) 
that is sensitive to the presence of phyllosilicates in 
the same exposures mapped using the near-infrared 
by OMEGA and CRISM in  the Mawrth Vallis re-
gion, a Noachian-aged outcrop in Syrtis Major, and a 
dark deposit in Ismenius Lacus.   

 

 
The TPI was empirically derived to be sensitive 

to the spectral shapes of the Martian clay exposures 
[8], but is, in reality, likely sensitive to a mixture of 
clays and other silicates. We will use the TPI here to 
provide more contiguous and complete mapping of 
phyllosilicate exposures in the Terra Sirenum area 
than is possible using only currently-available near-
infrared data.  This will allow for further geologic 
interpretation and identify new regions to potentially 
image with the CRISM high resolution Target Mode.  

 
Methods:  THEMIS daytime infrared scenes con-

taining CRISM-identified phyllosilicate-rich regions 
were corrected for drift, rectified, “deplaided”, radi-
ance corrected, and unrectified using the THEMIS 
image processing web interface 
(http://thmproc.mars.asu.edu).  Images with the high-

est average temperatures (a minimum of 240 K) were 
chosen to maximize signal-to-noise ratios in the 
scene.  The scenes were subsequently processed to 
emissivity using a TES-derived multiplicative atmos-
pheric correction [9].  The emissivity scenes were 
filtered for phyllosilicates using the TPI.  However, 
in contrast to our previously published work [8], the 
TPI detection threshold value (typically 11.20) was 
scaled to match corresponding CRISM detections 
within the scene (ranging from 11.10 to 11.18).  This 
diminished the effects of between-scene variability 
on the overall map, and anchored the TPI to a 
CRISM detection.  

 
Results and Discussion: The results of applying 

the TPI to THEMIS data for Terra Sirenum are 
shown in Figure 2.  Though there are slight discrep-
ancies, similarities between the TPI-mapped areas 
(Figure 2) and the CRISM identifications (Figure 1) 
support the use of the TPI in areas not covered in the 
current publicly-released CRISM dataset.  Our results 
show that regions in the CRISM data gaps have a 
potentially strong phyllosilicate signal.  While there 
are many new exposures of phyllosilicates identified 
with the TPI, we will focus on those detected on cra-
ter floors.  Some of those detections have been identi-
fied previously by CRISM (Figure 1, green circles), 
but the TPI also flags new exposures of phyllosili-
cates on the floors of craters (Figure 1, blue circles).  

The prevalence of phyllosilicates on crater floors, 
and their relationship to the putative chloride-bearing 
materials mapped by THEMIS may help to further 
constrain the geologic origin of these deposits.  
HiRISE observations showing polygonal fractures in 
these surfaces may indicate precipitation and subse-
quent desiccation of chloride-bearing materials [5], 
[6].  The abundance of phyllosilicates on crater floors 
in Terra Sirenum supports the hypothesis that these 
craters may have been locations for ponding of sur-
face and groundwater in the past [6].   

The TPI also reveals detections appearing to em-
anate from Terra Fossae, a fracture originating from 
Tharsis (Figure 2A). The THEMIS detections of 
phyllosilicates along this fracture are particularly 
useful for establishing the geologic history of this 
area, suggesting hydrothermal alteration and fluid 
flow along these fractures.  
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Conclusions: Phyllosilicate-bearing outcrops in 
Terra Sirenum detected by CRISM can also be de-
tected using the THEMIS Phyllosilicate Index (TPI).  
Using the TPI, we have identified new outcrops of 
potential phyllosilicate-bearing material in areas not 
yet covered in the publically-available CRISM 
dataset.  Phyllosilicates in this region are found to 
commonly occur in crater floors, which may indicate 
ponding of surface or groundwater in the past.  The 
TPI detection of phyllosilicates along Terra Fossae 
points to potential alteration via subsurface fluid 
flow.  The TPI identification of new phyllosilicate 
deposits demonstrates the potential for a THEMIS-
based global map of phyllosilicates coverage and 
identification of new exposures for CRISM and 
OMEGA targeting.  
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Figure 1. CRISM detections of Fe/Mg phyllosili-
cate in Terra Sirenum shown in blue (modified 
from [7]). Green strips indicate CRISM coverage. 

Figure 2. TPI detection in 
Terra Sirenum shown in red 
(see text for details). Yellow 
strips indicate best THEMIS 
images.  Phyllosilicates pre-
viously detected in crater 
floors by CRISM are shown 
in green circles.  New areas  
of phyllosilicates detected using THEMIS in crater 
floors are shown in blue circles.  Figure 2A (inset) 
shows detections along Terra Fossae.  
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