
COLORS AND VOLATILE DEPOSITION AROUND LOKI PATERA.  Ryan S. Morgan and Robert R. How-
ell, Department of Geology and Geophysics, University of Wyoming, Dept. #3006, 1000 E. University Ave., Lara-
mie, WY 82071  email:  rmorgan7@uwyo.edu,  rhowell@uwyo.edu 

 
 
Introduction:  Loki Patera, the most active hotspot 

on Io, exhibits recurrent activity whose nature is still 
somewhat uncertain [1,2,3].  To evaluate the role of 
volatiles in that activity we examined the highest spa-
tial resolution color information available from Galileo 
images. We have extracted spectra from Galileo image 
cubes, and plan to compare those spectra to other re-
gions on Io and to candidate materials, with a final 
goal of modeling volatile transport and its observable 
effects on surface reflectance and hot-spot tempera-
ture.   

Red regions have previously been identified on Io 
which are thought to be associated with short chain 
sulfur deposited near very recently active volcanic 
sources [4].  Many red regions have been identified in 
global mosaics [5], including the region surrounding 
Loki Patera.  We initially examined portions of those 
mosaics, provided in digital form by Paul Geissler, to 
further investigate the region surrounding Loki [6].  
However, since those images were prepared primarily 
for use in global mosaics, the processing included 
standard filtering and interpolation operations.  These 
can potentially introduce small spatial scale artifacts 
which will also be present in the extracted spectra near 
terrain boundaries. 

Reprocessed Galileo Images:  We have now re-
processed the original Galileo data using the standard 
ISIS Galileo ``pipeline’’, excluding the filtering and 
interpolation operations, to obtain the highest resolu-
tion data available.  Because those operations were 
skipped, some bad pixels (mostly due to radiation 
events) remain in the final images.  Furthermore, the 
pixels from the different color filter images are offset 
by pointing variations, and because we deliberately 
avoided interpolating, color edge effects are evident at 
sharp contrast boundaries.  However, such effects are 
obvious in a visual examination, and one can easily 
judge which pixels are affected and which are not.  In 
the more processed images, such effects are less obvi-
ous but still potentially present.  The reprocessed im-
ages still contain some inherent instrumental point-
spread-function effects which seem small, but are be-
ing investigated.  Figure 1 presents a color image of 
Loki Patera, produced from the Violet, Green, and Red 
filters and stretched to highlight color differences. 

Red Regions:  Red regions are present off the 
northeastern and southwestern rims of the patera.  
Near the northeast rim, we observe a thin red region, 
suggestive of volatile deposition, possibly short chain 

sulfur which vaporized from within the patera.  The 
southwestern region may be of similar origin.  How-
ever, its shape corresponds to an albedo feature present 
in the original higher spatial resolution Voyager I im-
ages which has a sharp outer boundary.  That mor-
phology is suggestive of an old lava ``overflow’’, now 
partially obscured by pyroclastics.  It is not immedi-
ately apparent why the boundaries of red material, 
presumably related to the pyroclastics, should so 
closely follow what seems to be a surface feature.  
However, the lower resolution of the Galileo images 
limits our ability to investigate this.  
       

 
Figure 1: A color image of Loki produced from the 
Red, Green, and Violet bands.  Note the red regions 
to the NE and SW, which may be the result of vola-
tile deposition. 
 

Absorption Bands:  In a related project we are 
also investigating the spatial structure seen in the 
0.9 µm band originally identified in Loki patera [5] 
and thought to be due to pyroxene.  Figure 2 presents a 
spatial band depth map, produced by comparing the 
brightness in the 0.888 µm  filter to the brightness in-
terpolated from the adjacent 0.757 µm and 0.991 µm 
filters.  As displayed, higher brightness indicates a 
deeper band.  The absorption is present throughout the 
patera, as well as the northeastern “overflow” region.  
However, it is not evident in the southwest “overflow” 
region.   
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Figure 2: The 0.888 µm band depth image from the 
unsmoothed data, displayed so that higher bright-
ness indicates stronger absorption.  The 0.9 µm 
band is thought to be due to magnesium rich py-
roxene. 
 

In preliminary work based on the smoothed data,  a 
0.757 µm absorption was identified [6].  Initial inspec-
tion of the unsmoothed data shows a much weaker 
feature, suggesting it may be an artifact of the spatial 
smoothing effects.   
 
“Red” Spectra:  Figure 3 shows spectra of the two 
red regions near Loki, and for comparison, the spectra 
of the island and also a typical ``red’’ region from [5].    
Spectra from red regions are distinguished by a large 
slope between the red and green bands while other 
types have a much shallower slope.   The spectra of the 
NE and SW regions near Loki closely match that of 
the typical red region, strongly suggesting volatile 
deposition is taking place.  

We are currently investigating spectra of other re-
gions where volatile deposition is occurring, and de-
veloping models of the volatile transport process. 

 
Figure 3:  Spectra of three regions near Loki, plus a 
typical ``red’’ region from reference 5.  The images 
and spectra reported here have been multiplied by 
2.05 to match the same regions in [5].  In the above 
plot the bottom ``Island’’ spectrum is unshifted, 
while each of the spectra above it has been shifted 
up by 0.25 for clarity. 
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