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Introduction: Images of 4 Vesta taken by the 

Framing Camera (FC) instrument on the Dawn space-
craft reveal the presence of large- scale structural fea-
tures on the surface of the asteroid.  Analysis of these 
structures contributes to our knowledge of the stress 
history of 4Vesta and supports models for the forma-
tion of the south polar basins. 

Mapping: We map these structures directly onto 
the Vesta shape model, using the Small Body Mapping 
Tool (SBMT). In the SBMT, structures are mapped 
directly on to the shape model. We can thus model 
each structure as a fracture plane that cuts through the 
asteroid.  The pole of the plane described by each indi-
vidual lineament can then be determined. Poles cluster 
when fracture planes are similarly oriented, indicating 
that the corresponding fractures likely share a common 
formation mechanism. 

Observations: Linear structures roughly aligned 
with the equator encircle the asteroid. Wide flat-floor 
troughs bounded by steep scarps are expressed for 
~240º longitude.  Muted troughs, grooves  and pit cra-
ter chains extend in a similar orientation for the re-
maining ~120º longitude.  Lengths vary from 19 - 380 
km and widths are up to 15 km.  We have currently 
mapped 86 linear structures with this orientation 

Analysis indicates that most of these features are 
co-planar, suggesting a common formation mechan-
ism.  The poles cluster at 78º ± 10º latitude; the pole 
longitudes vary, but all poles are on Rheasilvia’s cen-
tral mound.  

Other linear structures extend to the NW at an an-
gle from the equatorial troughs, starting at ~300ºE lon-
gitude. The primary structure in this group is 390 km 
long and 38 wide and has shallower walls, rounded 
edges, infilling and heavy cratering, suggesting older 
features than the equatorial structures. Other features 
in the group are grooves and range from 31-212 km 
long.  We have currently mapped 7 linear structures 
with this orientation. Analysis indicates that most of 
these features are co-planar, suggesting a common 
formation mechanism.  The poles cluster at 60º ± 10º 
latitude and 160º longitude. 

Discussion: The orientation of both of these sets of 
linear structures is consistent with models of formation 

due to giant impact in the polar region [1,2]. There are 
two basins in the southern hemisphere of Vesta, Rhea-
silivia and Veneneia [3].  The poles of the two fracture 
planes cluster roughly at the coordinates of the two 
basin centers (Fig. 1).  Furthermore, the older northern 
troughs correspond to the older Veneneia basin.  

 

 
Figure 1. Topographic image of south pole of Vesta. 
White stars and numbers show latitudes of the centers 
of the two south polar basins (Rheasilivia upper, Ve-
neneia lower).  Red stars and numbers show the poles 
of the two sets of large scale troughs. 
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