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     Introduction: The surface of Vesta has a remarka-

bly consistent signature of HED mineralogy. Local 

variability is mostly observed for the albedo. Influence 

by probably exogeneous dark carbonaceous material 

[1] has been identified plus some influence from in-

volved volatiles [2]. Inter-crater surface without influ-

ence from fresh impacts show mostly a quite homoge-

neous mixture of all of these minerals (maturity). Lo-

cally, however, quite dark deposits are visible while 

very bright patches found in young ejecta zones and 

even more in some slopes inside craters. Much of the 

surface of Vesta apparently consists of very mobile 

material. Therefore quite different mechanisms of mix-

ing and deposition have to be considered. 

     Data: Spectroscopic and morphologic properties of 

apparently pure or extreme areas in terms of albedo 

have been inspected using images obtained by the 

Dawn Framing Camera [3]. Areas were excluded 

which may have been influenced by extreme illumina-

tion conditions on possibly unresolved topography. 

     Evidence on distribution of distinct minerals: 

Extremely dark or bright deposits are found in different 

environments on Vesta. Surprisingly, such deposits are 

found far in the heavily cratered northern hemisphere 

as well as inside the Rheasilvia basin for both cases. 

The distribution of very pure deposits of the HED sub-

classes is not identical with the extremes in albedo. On 

smaller scales similar details can be studied in some 

outstanding craters. The crater Canuleia is remarkable 

in this respect, as it shows distinct layers whose ratio of 

reflectivity becomes reversed if different spectral bands 

of the framing camera are considered. Furthermore, 

strong sectorial differences in spectral behavior are 

present. In other cases different distributions of grain 

sizes play a role. In the spectra, there is a trend for a 

decrease in band depth among darker material.  

     Processes of generation: Visible and inferred total 

sizes of pure deposits and their depth below the surface 

are related to the history of differentiation of Vesta [4], 

and later to giant impacts like the formation of the 

Rheasilvia basin, and subsequent cratering. A part of 

the darkening of the surface may have been caused by 

shocking of minerals, in particular from many unre-

solved small impacts. Other dark material has its origin 

in the projectiles of impacts. 

     Evidence on mixing processes: The evolution of 

pure deposits can be traced back by the morphology of 

mixing patterns such as gullies and ejecta blankets. 

Outcrops of compacted material nearby have to be con-

sidered. Associated with avalanches, differential effects 

in granular flow phases can be noticed by characteristic 

patterns. However, these have not been found to have 

led to an enrichment of specific materials, but only to a 

lack of homogenization. The second prominent mixing 

process is secondary cratering. Homogeneous deposits 

are expected if either pure material, e.g. pieces from a 

projectile, remain on the surface, or pure sub-surface 

material is laid bare by the secondary cratering. There 

are indications that both processes have been active on 

Vesta. Additionally, the morphology shows indications 

of both crushing and compaction, as also supported by 

evidence from meteorites [5].  

     Age discrepancy: Fresh craters are too young to be 

dated precisely by even younger impacts into them. On 

the Moon and Mercury morphologic information is 

used in order to estimate young ages: Progressive ero-

sion [6], and the discussion of ray formation processes 

[7],[8],[9]. On Vesta, these tools are ambiguous, as 

craters with soft rims and extended rays systems can be 

found next to craters with sharp profiles but without 

any obvious diversity in albedo. Apparently quite indi-

vidual mixing processes have shaped the surface of 

Vesta. 

     Conclusions: While quite pure deposits of charac-

teristic minerals are found on the surface of Vesta, no 

obvious mechanism of enrichment after the original 

formation during the differentiation or exogenic import 

has been identified yet. Pure deposits have to be identi-

fied with quite fresh exposure of the respective materi-

al, in some cases probably also younger than associated 

impacts. Otherwise the mobility of the surface material 

helped to homogenize the surface material efficiently. 

Local diversity in this respect is another clue that Vesta 

has to be interpreted as a small planetary world rather 

than a simple asteroid. 
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