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Introduction: NASA’s Dawn spacecraft entered orbit around
asteroid (4) Vesta in July 2011 for a yearlong mapping orbit. The
surface of Vesta as imaged by the Dawn Framing Camera (FC)
revealed a surface that is unlike any asteroid we have visited so
far with a spacecraft. Albedo and color variations on Vesta are
the most diverse in the asteroid belt with a majority of these
linked to distinct compositional units on the asteroid’s surface
[1]. FC discovered dark material on Vesta (Reddy et al. 2012a).
These low albedo surface features were first observed during Ro-
tational Characterization 3 phase at a resolution of ~487 m/pixel.
Here we explore the composition and possible meteoritical ana-
logs for the dark material on Vesta.

Description: Several topographic features have been identi-
fied that are associated with dark material. Dark material can be
broadly classified into 3 groups: associated with impact craters
either in the ejecta material and/or on the crater wall and rims; as
dark spots; and as flow-like deposits often associated with topo-
graphic highs. The albedo trend between various vestan surface
color units appears to form a continuum, with the dark material
having the lowest values (0.09-0.15) in 0.75-pm filter. Apart
from albedo, the intensity of the 0.9-um pyroxene absorption fea-
ture is also affected by the presence of dark material. The average
color spectrum of dark material shows a lower band depth (23%)
compared to Vesta’s global average (46%).

Compositional Link: Exogenous sources (carbonaceous
chondrite impactor) could explain the dark material seen on Ves-
ta. The presence of exogenous carbonaceous chondrite meteorite
clasts in howardite, eucrite, and diogenite (HED) meteorites from
Vesta is well documented [e.g., 2]. In order to test the possibility
of carbonaceous chondrite impactors being the source of dark
material, we studied color properties of eucrite (Millbillille) and
CM2 carbonaceous chondrite (Murchison) mixtures [3] and Ant-
arctic howardite PRA04401 [4]. Comparison of dark material and
eucrite + CM2 intimate mixture color spectra suggests a good
match. Band depth vs. albedo trend of dark material is consistent
with eucrite and carbonaceous chondrite mixtures. We estimate
abundance of carbonaceous chondrite material for the average
surface of Vesta to be between 1-6 vol%, consistent with HED
meteorites [1,4]. Abundances as high as ~50 vol% are noted in
areas rich in dark material, and are inline with the 10-60 vol.%
CM material observed in howardites PRA 04401, PRA 04402
and SCO 06040 [4].
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