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Introduction:  We have used Galileo SSI data to 
learn more about the topography and illumination 
conditions surrounding the Moon’s north pole.  
During the 1992 flyby of the Earth-Moon system 
Galileo obtained 7 full imaging mosaics of the lunar 
northern hemisphere, from ~45°S to 90° N latitude 
and from ~110°E to ~70°W longitude at resolutions 
ranging from ~1.9 to 1.1 km/pixel [1] (Figure 1).  
These data are conducive to the production of Digital 
Elevation Models with nominal effective vertical 
resolutions of several hundred meters.  Additionally 
the Galileo data were acquired during a different 
season than previous imaging data of the lunar poles 
and therefore provides a unique snapshot of the 
illumination conditions. 

Our contribution to this discrepancy in lunar polar 
topography uses the stereo imaging obtained by the 
Galileo spacecraft during the 1992 flyby of the 
Moon.  One advantage of a Galileo derived DEM is 
that individual images are large enough to cover the 
gap in polar coverage acquired by the Clementine 
lidar experiment [6].As the DEM solution is rigid 
across the image plane of the instrument, warping 
experienced using Clementine multi-frame stereo 
mosaics is essentially eliminated.  This allows us to 
bridge the altimetry hole by vertically adjusting the 
Galileo DEM to match the Clementine lidar data 
where they overlap at low latitudes. 

Our new Galileo DEM of the polar region (figure 
2) complements those produced from Clementine 
stereo [2,3].  Like the radar DEM, our spatial 
coverage is limited predominantly to the nearside, 
and does not include areas in shadow in the Galileo 
images.  Our Galileo DEM indicates the area within 
0.5° of the pole is elevated 1736.6 km. 

 

 

Figure 1.  Mosaic of Galileo SSI images showing the 
lunar nearside northern hemisphere. 
 

Polar Topography:  Three recent calculations of 
the absolute elevation of the lunar north pole have 
been conducted.  Two are based on Clementine stereo 
analysis [2,3], and one from Earth based radar 
measurements [4].  The absolute elevation of the 
north pole for these three solutions differ by almost 2 
kilometers [5]. 

Figure 2.  Galileo derived DEM of northern nearside.  
Data extend roughly from 30°S to 90°N. 
 

Comparing altitudes within 5° of the pole we find 
that our results match those of the radar DEM within 
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about 200m whilst both Clementine stereo data 
products are elevated between 1 and 2 km relative to 
our result. 

Polar Illumination: The two primary imaging 
data sets for the lunar poles are Clementine and 
Lunar Orbiter.  Unfortunately both of these data sets 
were acquired during the same season, winter in the 
southern hemisphere.  The Galileo data were 
acquired during spring in the northern hemisphere, 
thus representing a different seasonal snapshot of the 
illumination conditions near the north pole. 

Most of our knowledge on the lighting conditions 
near the poles comes from analysis of Clementine 
UVVIS data.  Nowhere near the south pole appears to 
be permanently illuminated [6] although three places 
have been identified, all close to the pole, that are 
illuminated for greater than 75% of the time during a 
lunar day in winter.  A recent quantitative analysis of 
north pole images has identified several areas, all 
located on the rim of Peary crater, that were 
illuminated for an entire lunar day in summer [7].  
These regions may be permanently illuminated but 
better topography of images taken during winter are 
required to confirm this. 

A qualitative analysis of oblique Clementine 
images expanded the area of coverage of our 
illumination study.  Three regions have been 
identified, between 50 and 100 km from the pole 
which appear to be elevated enough hat they are 
illuminated even though they are located in the 
nominally nighttime hemisphere. One on the rim of 
Hermite crater (figure 3), one in the mountains 
between Peary and Rozhdestvensky craters and one 
on the ridge between Peary and Byrd craters. 

 

Figure 3.  Oblique Clementine orbit strip showing 
illuminated portion of Hermite crater. 
 

Figure 4 shows an orthographic projection Galileo 
mosaic of the north polar region.  This image shows 
that both portions of the rim of Hermite and the rim 
of Rozhdestvensky are illuminated even though it is 
located well past the terminator (white arrows in 
Figure 3) providing further evidence that these 2 
areas may be some of the most illuminated in the 
north polar region. 

 
Figure 4.  Orthographic mosaic of Galileo data. 
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