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Introduction:  NASA’s Dawn spacecraft entered 

orbit of the inner main belt asteroid 4 Vesta on July 16, 

2011, and is spending one year in orbit to characterize 

the geology, elemental and mineralogical composition, 

topography, shape, and internal structure of Vesta be-

fore departing to asteroid 1 Ceres in late 2012. As part 

of the Dawn data analysis the Science Team is con-

ducting geologic mapping of the surface, in the form of 

15 quadrangle maps. This abstract reports results from 

the mapping of quadrangle Av-15, named Rheasilvia. 

Data: The base for mapping this quadrangle is a 

monochrome Framing Camera (FC) mosaic produced 

from the High Altitude Mapping Orbit (HAMO) data 

with a spatial resolution of ~70 m/pixel. This base is 

supplemented by a Digital Terrain Model (DTM) de-

rived from Survey orbit data (Figure 1). Also used to 

support the mapping are FC color ratio images from 

the Survey orbit with a spatial resolution of ~250 

m/pixel, slope and contour maps derived from the 

DTM, and Visible and InfraRed (VIR) hyperspectral 

images from the Survey and HAMO orbits with spatial 

resolutions of 700 and 200 m/pixel, respectively. 

Geologic Setting: Av-15 Rheasilvia Quadrangle 

covers the southern pole of Vesta and stretches north to 

21°S. This quadrangle is dominated by the central 

mound complex of the Rheasilvia impact basin. 

The quad is heterogeneous spectrally, and in terms 

of color and albedo [1-4]; these heterogeneities were 

originally interpreted to stem from extrusive volcanic 

activity and impact.  Imaging by the Hubble Space 

Telescope (HST) in 1994 and 1996 revealed a crater at 

the south pole that excavated ~1% of the asteroid's 

volume; the presence of a 1-µm absorption feature was 

interpreted as coarse-grained plutonic pyroxene or pos-

sibly olivine in a differentiated upper mantle [5]. 

Data and Mapping Procedure: We used a mono-

chrome Framing Camera (FC) mosaic produced from 

the High Altitude Mapping Orbit (HAMO) data as our 

basemap. Images in this mosaic have an average spa-

tial resolution of ~70 m/pixel. This base was imported 

into ArcGIS format, and supplemented by a Digital 

Terrain Model (DTM) derived from Survey orbit data. 

FC color ratio images from Survey orbit with a spatial 

resolution of ~250 m/pixel and Visible and InfraRed 

(VIR) hyperspectral images from the Survey and 

HAMO orbits with spatial resolutions of 700 and 200 

m/pixel, respectively, provided information on surface 

composition and were used to refine unit boundaries.  

Geologic Units & Features: The map of Av-15 is 

shown in Figure 2. Primary geologic features of this 

region include:  (1) the Rheasilvia complex, including 

the central mound terrain, ridge-and-groove terrain, 

and smoother terrain; (2) slump material that is likely 

associated with formation of the basin; and (3) impact 

craters and associated material. The FC mosaic of the 

Rheasilvia basin region is shown in Figure 3, with the 

quad area indicated in black. Also indicated are the 

Rheasilvia basin (in blue) and two additional potential 

older basins (in red). 

Rheasilvia complex. The Rheasilvia formation ex-

tends across numerous quadrangles, but is centered 

within this one. The formation encompasses the central 

mound complex, two trends of ridges and grooves, and 

patches of smoother, less-cratered terrain on the 

mound itself. The mound, which covers nearly 60% of 

the quadrangle area, is ~22 km high and ~180 km 

wide, with a discontinuous bounding scarp and low 

crater density. The ridge-and groove terrain consists of 

ridges and grooves radiating approximately 90°-270°, 

and ridges and troughs or ridge and groove complexes 

radiating arcuately from the central mound unit. Note 

that nearly all of these ridges, troughs and grooves lie 

outside the boundaries of this quadrangle. 

VIR data indicates that the basin’s central mound 

has a uniform mineralogy, while the basin floor shows 

more heterogeneity, though both indicate the presence 

of howardite-diogenite rich materials.  

Slump material. Along the base of the bounding 

scarp occur patches of material characterized by a low 

crater density and smoother, somewhat granular-

textured morphology. Irregularly-bounded patches of 

very smooth material 25-35 km across are also present, 

often located on slopes or topographically lower re-

gions. We interpret most of these deposits as slump 

material emplaced as a result of the effects of basin 

formation and settling. However, some deposits may 

be post-impact, driven by uplift or relaxation, for ex-

ample. Highest-resolution data from the Low-Altitude 

Mapping Orbit (LAMO) may better reveal the nature 

and relative stratigraphy of these deposits. 
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Impact craters. Most terrain in the quadrangle is 

heavily cratered. Secondary crater chains and fields are 

evident as well. The central mound is less cratered in 

general, and also has portions that have low crater den-

sity. Craters range from those with fresh, sharp rims, 

craters with degraded rims and craters that are little 

more than depressions. Also present are craters with 

rims of heterogeneous degradation; a portion is sharp 

and fresh-appearing, while a portion is subdued and 

apparently mantled with material of albedo similar to 

the surroundings. Higher-resolution VIR data will be 

an important component in determining the nature of 

the potential mantling material. 
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Figure 1. Color-coded Digital Terrain Model of quad 

Av-15, derived from NASA Dawn FC monochrome 

imaging. 

 

 

 

 
 

Figure 2. Geologic map of Av-15 Rheasilvia Quadran-

gle, Vesta. 

 

 
Figure 3. South pole of Vesta, with the Av-15 Rheasil-

via quad (black), Rheasilvia basin (blue) and two po-

tential older basin rims (red) shown. 
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