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Introduction: The Hayabusa spacecraft revealed 

the surface of the small asteroid 25143 Itokawa during 
its orbital rendezvous in 2005 [1]. Unlike the surface 
of Eros, where craters are plentiful, the surface of Ito-
kawa has only ~38 crater candidates, only a small sub-
set of which can be clearly identified as craters [2]. 
Instead, the surface of Itokawa is dominated by boul-
ders. For many solar system bodies, impact craters 
provide the best means of characterizing their surface 
evolutions; for Itokawa, boulders fill this critical role. 
Itokawa’s boulders have provided, for example, evi-
dence indicating that the asteroid is a rubble pile [e.g., 
1, 3-4] and that its present form is the result of the re-
accretion of fragments from a catastrophic disruption 
event [1]. The boulders provide the best means of 
characterizing the surface evolution of Itokawa, includ-
ing how surface material is mobilized, and may pro-
vide clues about its reaccretion history. 

Boulder Data:  A parallel project has produced an 
updated Itokawa boulder map [5] using the Small 
Body Mapping Tool [6]. Figure 1 shows the locations 
of the 820 identified boulders with semi-major axis > 
5m. Cumulative distribution plots indicate a differing 
population of boulders on Itokawa’s “head” versus its 
“body”. The number density of large boulders on the 
head is significantly greater than on the body [5]. 
While analyses are still ongoing, an initial interpreta-
tion for this result is consistent with Itokawa being a 
contact binary and the head and body having experi-
enced separate reaccretion environments before they 
were united. 

Analysis:  In this study, we focus on the distribu-
tion of boulders on the head of Itokawa to gain addi-
tional observational constraints on their accumulation. 
Furthemore, we are interested in how the reaccretion of 
the head and body might have altered the original 
boulder distributon and caused subsequent material 
movement. 

On the “neck” of the asteroid, there appear to be 
two regions of accumulated boulders; one is on south-
ern base of the head within the Muses-C region [7], 
while the other is on the northern edge of the head. The 
southern side of the head contains the steepest slopes 
observed on the asteroid (Fig. 2) and hosts relatively 
fewer boulders than the rest of the head, across which 
boulders appear to be more randomly distributed. 

The initial finding that the head’s boulders appear 
randomly distributed far from the contact point be-
tween the head and the body suggests that the head 
acculamated material from all directions during re-
accreation, before uniting with the body. The subse-
quent collision between head and body was energetic 

enough to cause substantial surface flow, resulting in 
the boulder accumulations seen around the neck. 

 

 
Figure 1. The distribution of boulders (pink and or-
ange) > 5m across and candidate impact features (blue) 
on Itokawa. 

 

 
Figure 2. The elevations and slopes across the surface 
of Itokawa. The accumulation of debris on the southern 
side of the neck is indicated by an arrow. 
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