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Introduction: Dawn Framing Camera low-altitude 

mapping orbit (LAMO) images of Vesta acquired at 
pixel scales of <20 m reveal pitted terrain associated 
with several impact craters. Such pitted terrain has not 
been observed on other airless bodies, but shares simi-
larities with terrain observed  in association with nu-
merous craters on Mars [e.g. 1–4]. Here we describe 
the morphology and occurrence of pitted terrain on 
Vesta and assess possible formation mechanisms.  

Observations: Pitted terrain has been identified at 
two relatively fresh impact craters on Vesta: Marcia, 
an irregularly shaped crater ~70 km in diameter and 
the 16-km crater Cornelia. Terrain with similar fea-
tures has been observed in four other craters in the 
northern hemisphere where imaging coverage is thus 
far incomplete; for two of these sites, features were 
observed only within shadowed areas in contrast-
enhanced images. All potential sites are located in cra-
tered terrain in equatorial and northern regions [5] not 
associated with the southern impact basin, Rheasilvia. 

The most prominent occurrence of pitted terrain is 
associated with Marcia crater. Pits lack rims and are 
located primarily on an otherwise smooth deposit of 
relatively low reflectance on the floor of Marcia and 
range in size from <30 m to just over 1 km in diameter. 
The smallest pits are concentrated mainly around the 
perimeter of the crater floor and increase in diameter 
toward the center where they coalesce and overlap. 
Several pits show evidence for subsidence around their 
margins. Pits generally show no preferred orientation, 
though a set of parallel linear features cross a portion 
of the crater floor and southern wall. Downslope 
movement of possible melt-bearing material is ob-
served on the southern crater wall where channels 
~400 m wide progress to lobate flow fronts that overlie 
a portion of the pitted floor. Within Marcia’s continu-
ous ejecta blanket, shallow, dimple-like features are 
observed, as well as clusters of small (<~150 m) pits. 
Pits are also located within Calpurnia crater just to the 
north; these may be related to ejecta from Marcia. 

Pits on the relatively low-reflectance floor deposit 
of Cornelia crater range in size from <50 m to ~275 m 
and share the same rimless, overlapping morphology, 

but lack a clear progression of increasing size toward 
the center of Cornelia’s floor. Four other sites have 
similarities with features observed at Marcia and Cor-
nelia. A 23-km crater whose floor has been observed 
largely in shadow (low signal-to-noise) appears to 
share the pitted morphology of Cornelia. The degrada-
tion state of a second site on the floor of a 50-km crater 
makes interpretation of its features ambiguous. The 
crater Caparronia and a 22-km crater to its east contain 
the dimple-like depressions seen on Marcia’s ejecta 
blanket but lack pitted terrain. We continue to map 
such occurrences as new LAMO images are acquired. 

Discussion: The relatively low reflectance at Mar-
cia and Cornelia and the presence of channelized flows 
in Marcia are consistent with (but do not require) the 
presence of impact melt. The relatively large volumes 
of the deposits are inconsistent with pure melt (melt 
production is expected to be low for average impact 
velocities on Vesta [e.g. 6,7]). The morphology of the 
pits and indications of subsidence within and around 
pits is consistent with formation via collapse, and the 
dimple-like features on the ejecta of Marcia and within 
other craters may be due to a shallower degree of col-
lapse. Collapse may be due to drainage of material into 
the subsurface; pits of similar sizes [3] and morpholo-
gies observed in martian craters are generally inter-
preted to have formed due to collapse from loss of a 
volatile material heated during the impact event [1–4]. 
The presence of a volatile-bearing material on Vesta 
would be contrary to expectations for a basaltic crust 
likely to have degassed during formation [e.g. 8]. Im-
pactors could supply volatile-rich material, although if 
pitted terrain is limited to certain geologic units (thus 
far it is seen only in the northern and equatorial cra-
tered terrains), that may suggest formation is related to 
target-site properties. We continue to assess various 
formation mechanisms for these unusual features. 
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