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Introduction: Itokawa is the smallest asteroid ever observed
by a spacecraft [1]. In spite of its size, the surface of Itokawa
shows a wide variety of both topographic and brightness features
[1-4]. These features suggest that the asteroid underwent diverse
geologic processes including impact cratering [3], seismic shaking,
mass movement [4] and space weathering [5]. Recent extensive
studies on Itokawa with Hayabusa observational data provide keys
for comprehensive understanding on geologic processes on the
surface of a small asteroid. Moreover, the understanding on sur-
face processes will lead to gain a clear insight into an internal
structure of Itokawa. It was suggested as a rubble-pile body, but
actual internal structures are still unknown.

We developed a GIS-oriented software package to analyze
multiple map data of an irregular-shaped body [6]. This tool can
handle many kinds of data geographically associated onto a
polygon shape model of an asteroid. The tool currently supports a
set of scalar data associated with the polygon IDs. A slope angle
map, a geopotential map, a near-infrared reflectance map [7] and a
visible brightness map are now available [6].

Results and Discussions: Locations of albedo features in the
visible band and near-infrared band are well consistent each other.
As the surface brightness is regarded to depend on the degree of
space weathering, this result means that an effect of space
weathering uniformly appears on both the visible band and the
near-infrared band. Comparing the shape model and the slope map,
the less space weathered-regions correspond to edges/bulges of
the global shape, rims of possible impact structures or steep re-
gions. The last case was already pointed out in previous reports [2,
5]. The authors of them suggested that space weathered-regolith
on steep slopes flows down by seismic shaking and the surface is
kept fresh against space weathering. However, close-up views of
Itokawa show that even a bulk rock surface is suffered with space
weathering [4]. Accordingly, not only a removal of weathered
regolith, but also some mechanism to create fresh surface are
supposed to explain bright features on the steep slope. If a con-
stituent of Itokawa is very weak, seismic shaking may break its
surface. The very low density of Itokawa, which suggests a large
macro porosity of the asteroid and/or a large micro porosity of its
constituent, is consistent with this view. The edges/bulges are also
regions where shaking power converges and creation of fresh
surface may occur. These discussions imply that Itokawa is a pile
of a few blocks of relatively large size and a layer of space
weathered small boulders.
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