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We are constructing a 1:300,000-scale global geo-
logic map of Vesta using the Dawn Framing Camera 
(FC) images, DTM-derived slope / contour maps, and 
visible color and spectroscopic data. Our goal is to 
explore best practices for geologic mapping with mul-
tiple, disparate datasets, under the challenges presented 
by an airless, rocky body with complex topography. 

Mapping using color/multispectral data is difficult 
as boundaries and the “colors” themselves are often 
gradational. Thus it is problematic to tie a combination 
of colors to a rock body. It is possible to interpret the 
composition of the sampled layer, but because that 
layer is only a few µm thick, in the absence of other 
information it is not always clear how or whether that 
color data correlate with a surficial unit. However, 
spectral data also yield unique information: on an air-
less body, the ejecta of an impact event can persist 
relatively unchanged, potentially over geologic time-
scales. Thus, even the upper microns of the surface can 
contain records of the vertical composition of the rock 
body, as observed on Vesta. 

In previous map iterations, we found that unique 
information provided by spectral data was being lost in 
the mapping process. We are now designing a hybrid 
method that requires creating a map based primarily on 
color/spectral data, and then combining those results 
with a “traditional” map based on morphology / topog-
raphy. Our objective is to tie color data into meaning-
ful map units, presented in a new visual scheme not 
normally used for maps of other bodies. 

 
Figure 1. Color unit map of Marcia crater and envi-
rons; color basemap is visible as bluish-green material 
in the upper left and lower right, where units have not 
yet been defined. Note how the crater rims of Marcia 
and Calpurnia (left, center) are difficult to see, and the 
rim of Minucia (right) is not resolved in the color data. 
The basemap used for this was FC visible color data 
provided by the research group headed by A. Nathues, 
Max Planck Institute for Solar System Research, 2018. 
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