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GASPRA'S SHAPE AND SURFACE FEATURES: COMPARISON WITH SMALL 
SATELLITES, P. C. Thomas and M. E. Davies (RAND), D. Simonelli and J. Veverka 
(Cornell), M. Belton (NOAO), and the Galileo Imaging Team. 

Galileo returned four images of Gaspra from essentially one viewing geometry at a 
scale of 164 m/pxl and a phase angle of 39". The visible portion of the asteroid is about 16 
by 12 km, and its aspect agrees within 20" of that predicted from ground-based data. 

Because only about 30% of the body is visible, and because there is no useful 
stereoscopic coverage, knowledge of Gaspra's volume and much of its shape and topography 
is very limited. On the basis of the data available and considering the ground-based light 
curve data, the mean radius is probably about 7 km, with radii varying between about 5 and 
9 km. The center of figure cannot be placed precisely in the images yet, but with later 
reception of stereo images the shape and rotation pole can be accurately measured, and the 
center of figure obtained within about 300 m. 

Qualitatively Gaspra's shape can be descnied as smooth, gently curving surfaces 
intersecting along ridges. There are two concavities on the limb with chords of over 8 km. 
Quantitatively, the shape may be compared to small satellites using the limb coordinates. 
A simple measure of roughness is the rms residuals to the best fit ellipse as a fraction of the 
mean radius; for Gaspra the rms is 0.83 km, or 11% of the mean radius. Small rocky and 
icy satellites have typical values of 4-6%; the maximum observed is 10% for one view of 
Phobos. Thus Gaspra's overall shape is perhaps the most irregular directly observed, but 
is not wildly different from small satellites. Later images will allow a detailed comparison 
to roughnesses of other objects as function of size, and may help estimate the importance 
of retention of ejecta by small satellites to their overall shapes. 

The density and appearance of craters on Gaspra more closely resemble those on 
Phobos than on Deimos. Although the surface is smooth on scales-of a km, there is no 
evidence of the significant regolith or ejecta retention seen on Deimos. The best evidence 
of albedo or color differences are associated with two craters; ridge or trough related 
albedo features are probably subtle. 

There are linear features 200-400 m across and up to 2 krn long. These will be better 
resolved (factor of 3) in later images, and they may be interpretable as ejecta patterns, 
regolith grooves, fractures, or other features. 

The first detailed view of an asteroid shows an object that has some relation to the 
shapes and features of small satellites, yet it is clearly distinct. The later data will allow a 
much more quantitative evaluation of the distinction between an asteroid and small satellites. 
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