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Introduction:  NASA’s Dawn spacecraft, in orbit 

around asteroid (4)Vesta since Jul-16-2011, reached its 
Low Altitude Mapping Orbit (LAMO) on Dec-12-
2011 with a mean altitude of 210km above the surface. 
Here, the Dawn Framing Camera (FC) is imaging the 
surface at a scale of 20m/pixel.We have been using 
these images (around 5000 as of today) to search for 
Positive Relief Features (PRF) on the surface of the 
asteroid, and identified them in more than 130 loca-
tions on the surface. 

 

Mega-Blocks, Blocks, and Boulders:  These fea-
tures represent the coarsest fraction of the regolith, and 
as such, are direct evidence of regolith retention on 
asteroid.  

 
Fig. 1 - (a) segment of 7km x 19km from a Scarp in 
the south pole region of Vesta. (b) section 6km wide 
and 9km long near the rim of an impact crater 
 

The first example in Fig. 1a, present a large solid ag-
gregate “Mega-Block” 1.5km long and around 250m 
wide. There are predictions in the literature for the 
possible formation and existence of km size mega 
blocks on Vesta. More cohesive bedrock was excavat-
ed by the crater and remained in its protruding position 
while the finer material moved down hill. In Fig. 1b 
(above right) a moderate size blocks of harder bedrock 
material, few hundred meters in size, near the rim of 
the crater. They were left there after the excavation of 
the crater. Next to them - few large vertical blocks 
thrust outwards from the slope and are detected by 
their long shadows.  

In Fig 2a (below left) – a section from the wall of the 
crater Marcia (a large and relatively young crater) an 
ensemble of blocks and boulders are spread over the 
slope - “sliding down hill”. In Fig. 2b a group of mod-
erate size blocks and boulders spread over the crater 
floor. The largest one reaches the 200m size range. 

 
Fig. 2 (above)) Two scenes from the Crater Marcia.  
(a) 7km x 8km section of the crater wall, the down hill 
direction from up left to lower right.  (b) section 7km 
square from the crater  floor.  

 

 
In Fig. 3 (above) A circular symmetric distribution of 
boulders around a central crater. The impacting projec-
tile excavated a crater and the larger component of the 
regolith - “boulders”  - were ejected and landed with a 
strong concentration in the center of the crater. 
 
Future Work – Once the collection of the various 
types of PRFs is completed and their association with 
the geo-morpholigical structure of Vesta is document-
ed, a general mapping will be created. The spatial dis-
tribution and the size distribution of the blocks and 
boulders are another essential piece of information for 
understanding the cratering process and the history of 
Vesta’s surface. 
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Fig. 3  A section of an image  
9.5km wide and 13 km long 

6147.pdfAsteroids, Comets, Meteors (2012)


