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Introduction:  NASA’s Dawn spacecraft arrived at 

the asteroid 4 Vesta on July 16, 2011, and is now col-
lecting imaging, spectroscopic, elemental abundance 
and radio science data during its one-year orbital mis-
sion. As part of the geological analysis of the surface, a 
series of 15 quadrangle maps are being produced based 
on multispectral Framing Camera images along with 
Visible and InfraRed imaging spectrometer data ob-
tained during the High-Altitude Mapping Orbit 
(HAMO) and Low Altitude Mapping Orbit (LAMO). 
This poster presentation concentrates on our geologic 
analysis and mapping of quadrangle Av-7. 

 
Fig.1. Location of the quadrangle Av-7 on Vesta.  

  
Geologic setting: This quadrangle is located in the 

equatorial region of Vesta between 72°E and 144°E, 
and 22°S and 22°N. Prevailing features observed are: a 
40-km long hill named Lucaria Tholus, the continua-
tion of the set of equatorial troughs visible in the Av-6 
quadrangle (parallel to the equator and spread between 
15°S and 5°N), relatively fresh craters which exhibit a 
combination of bright and dark landslides within the 
crater walls, slump material within craters and a dark 
orange-color ejecta from a nearby crater observed in 
‘Clementine’ color ratio images (R=750/440 nm, 
G=750/920 nm and B=440/750 nm filters),. 

Main geologic units:  By using the DEM from 
Survey orbit and image mosaics form HAMO and 
LAMO, we made a geologic map of this quadrangle 
and determined three main units. 

1. The northern cratered trough unit in the upper 
part that is heavily-cratered and likely the oldest ter-
rain. 

2. The equatorial ridge and trough unit that is more 
widespread and is the highest terrain of the quadrangle. 

These giant E-W trending flat-floored troughs are sep-
arated by prominent ridges overlaid by some medium 
sized craters. 

3. Part of a unit from the Rheasilvia formation is 
identified as well in the southern area of the map with 
a smooth lithology containing very few craters and 
some lineaments showing the gradual transition to the 
ridged and grooved terrain of the southern hemisphere. 

Key geologic features: A key feature is Lucaria 
Tholus, which has been used to name the quadrangle. 
This feature corresponds to an unusual hill bearing a 
ridge crest which has an orientation slightly different 
from the set of E-W equatorial troughs (Fig.2). Dark 
material is visible in the form of flow-like deposits. 
The source appears to be the darkest spot at the top of 
the hill with the presence of small irregular pits. This 
could be a volcanic edifice or the result of a mass wast-
ing. It is located in an area showing clusters of dark 
spots and curvilinear dark features. Analysis of higher 
resolution imagery is required to reveal its true nature. 

 
Fig.2. Left: Clear filter image of Lucaria Tholus during 
the HAMO phase. Right: same image overlaid by color 
coded elevation data in transparency. 

 
Other interesting features include craters with 

slumping visible on the crater walls and/or material on 
the crater floor emplaced by mass-wasting (Fig.3). 
Some smooth texture units on the crater floor could be 
the result of impact melt. 
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Fig.3. Close up views of several craters showing mass-
wasting morphologies: slump material, landslides or 
smooth deposits within the craters. Images from FC 
clear filter HAMO data. 

 
Discussion: Craters displays a variety of morphologies 
likely related to mass-wasting. In addition, dark mate-
rial appears frequently as streaks on crater walls, or as 
clusters of spots or sinuous streaks on the surface, out-
side of craters. One of the major challenge is to inves-
tigate the nature of dark material on Lucaria Tholus 
and to assess its formation process. 

Multi color images of this quadrangle also show 
that each geologic unit has a distinct color signature, 
with a) having deeper 1 micron absorption band, b) 
weaker 1 micron absorption band and c) having steeper 
visible slope. 

In quasi ‘Clementine’ ratio maps a diffuse orange 
to red deposit is found around a well preserved crater 
(located in quadrangle Av-8). The red slope of this unit 
could be an indication of space weathering but it is 
quite localized and could rather be explained by a mix-
ture of impactor material and excavated pre-existing 
lithology.  

We believe that the color variations seen in this 
quadrant could be either due to compositional differ-
ences or surface maturity processes. We intend to use 
spectral information to map color-compositional units 
and to determine the mineralogy of the surfaces. We 
will use FC mosaics with clear images, false color 
composites and DEM (Fig.4) in order to refine the unit 
boundaries. 

 

 

 
 

 

 
Fig.4. Mosaics used to create the geologic map of this 
quadrangle. The first map is a clear filter image mosaic 
from Survey phase data, the second map is a false col-
or composite using Clementine color ratios of ap-
proach phase and the third map is a combination of 
elevation data and shaded relief derived from HAMO 
clear images. The last map is a slope map derived from 
the DEM that is helpful to identify scarps and ridges. 
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