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Topography, slopes, and surface features seen on 243 Ida suggest a single coherent 
body with only minor structural control on its form and surface. The presence of regolith is 
indicated by ejecta blocks, crater morphologies, and morphology of linear depressions. 
Topographic slopes are all below angle of repose values; those near 30" show signs of 
downslope movement of regolith. Ida's shape is less influenced by planar structural features 
than is Gaspra's. 

a) Size and Shape 
Because only about 30% of Ida is visible in the data received, overall size and shape 

measures are only approximate. The longest visible dimension is 55 krn. The images can 
constrain a part of the shape from limbs and terminators, and a swath about 8 km wide is 
covered in stereo with a convergence angle of 10". 

Despite the partial coverage, several characteristics of the shape are apparent. Ida 
qualitatively appears to be one object. Its elongation is consistent with the groundbased 
predictions of a/b = 1.82 and b/c of 1.15 [I]. There is a decided asymmetry along the long 
axis, a condition nearly universal for well-imaged small objects (Phobos, Deimos, Amalthea, 
Gaspra). 

Ida does not appear to have areas as flat as some on Gaspra. Most morphology can 
be related to concave crater forms of different sizes and ages. 

b) Topography and Slopes 
The elongate form and large craters give the impressjon that Ida may have some very 

steep slopes. Slopes relative to radii from a common center tell little of the relation of 
surface normal orientation to local gravitational acceleration. The partial shape model can 
be used to calculate gravity vectors and surface normals, using assumptions of the mean 
density and approximate size of the hidden part of Ida. Techniques are described in [I]. 

A 10 krn crater lies in the zone of stereo coverage. Figure 1 shows two cross sections 
of dynamic topography on the model. Maximum model slopes in this crater are about 18". 
Maximum calculated slopes in areas near limbs are 27". The density of the asteroid affects 
these values slightly, but even for densities of 8 gm/cm3, the slopes would nearly all be well 
under 30". The uncertainties in the shape of Ida are not sufficient to alter significantly the 
effective slope calculations. The interior of one 12 km crater has calculated slopes near 30°, 
and also shows signs of downslope movement in elongate depressions (craters, slumps?). 

c) Grooves 
Ida displays a variety of linear features ranging from subtle lineations to substantial 

linear depressions, here called grooves from their (first order) similarity to those on Phobos 
and Gaspra. Lengths of continuous segments reach 4 km. Widths are typically 150-200m, 
maximum widths are about 350 m. Depths appear to be small fractions of the widths, or less 
than a few tens of meters. Margins of the grooves range from fairly sharp continuous parallel 
crests to beaded outlines. The forms thus range from strings of coalescing pits to simple 
elongate troughs. These features are comparable in morphology, if not in length or pattern, 
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to many grooves on Phobos. They do not show clusters of intersecting members as is 
prominent in one area of Gaspra and common on Phobos. 

The grooves trend at a variety of directions relative to calculated local slopes (Figure 
2). They are substantially wider than the blocks visible on the surface, and blocks are not 
seen within or at the ends of the grooves, so they do not appear to be boulder tracks. 

The similarity of the forms to some of those seen on Phobos and Gaspra, suggests 
similarities in origins, although the patterns of those on Ida are more difficult to relate to 
structural features of the asteroid. Their smooth forms occurring on a low gravity object 
suggest the presence of loose material. The material would have to be at least 20 m thick 
in places to show the observed depths of the grooves. 

References: [I] Binzel, R. et al. (1993) Icam,  submitted. [2] Thomas, P. C. (1993) Icarus 
106, 224. 
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Figure 1. Cross sections of calculated Figure 2. Locations of most prominent 
topography in 12 krn crater. grooves superposed on dynam- 
Shape is controlled from 18 ic topography in area of best 
points measured stereoscopi- shape model control. The 
cally; the dynamic topography dynamic topography is the best 
is calculated using a mean representation of local slopes 
density of Ida of 3.5 grn/cm3, relative to effective gravity. 
and represents the topography 
relative to local gravity vectors 
[2]. There are no slopes ap- 
proaching angle of repose 
values in this depression. 
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