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Aim of the Project
Here we present the status of an ongoing project for the
geologic mapping of Mercury at an average output scale of 1:3M
based on the available MESSENGER data.
Planetary geological mapping is key to understanding
planetary surface processes, dynamics and age correlations.
Completing such a product for Mercury is an important goal in
preparation for the forthcoming ESA/JAXA BepiColombo mission to

aid selection of scientific targets and to provide context for
interpretation of new data.
The map below shows the current status of the project, with
three completed quadrangles and the work in progress for
another quadrangle. For a global view of the merged quadrangles
we chose a scale of 1:11M in Mollweide projection.

The scheme to the right provides the coverage information for
the mapped quadrangles (green = done; yellow = in progress). At
this stage our geologic map covers more than 20% of the planet’s
surface.

preparing the geological map of the Hokusai Quadrangle H05 [see
the LPSC poster by Wright et al., 2016] and of the Beethoven
Quadrangle H07 [work in progress at the University of Naples
“Federico II”].

This map ecompasses the geologic maps of the Raditladi
Quadrangle H04 [Mancinelli et al., submitted], Shakespeare
Quadrangle H03 [Guzzetta et al., in preparation], Victoria
Quadrangle H02 [Galluzzi et al., JoM, accepted] and Kuiper
Quadrangle H06 [Giacomini et al., work in progress].

The completion of the unfinished quadrangles (H05,
H06 and H07) will extend the coverage to more than
40%.

In addition to the work presented here, other authors are
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A Closer Look: 1:3M scale
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Why Three Crater Classes?
Mariner 10
[5-classes]

1.The Unchecked Boundary
The boundary between the H03 and H04 quadrangles has yet to be
checked. Contact discrepancies will be reviewed manually and discussed
among the mappers of the adjoining quadrangles in order to match the
geological interpretation and provide a unique consistent stratigraphy.
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The main issue arising from two adjoining quadrangles mapped by
different authors is usually represented by the interpretation of crater
ejecta extent. In these cases the mapped overlap (5°) will aid in finding a
common interpretation.
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Also the mapped units will need a refinement. The authors of the H03
map [Guzzetta et al., in preparation] distinguished four distinct units for
the Caloris Group, while the authors of the H04 map [Mancinelli et al.,
submitted] only used two units (see the map legend).
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A matter of priorities…
The Mariner 10 geological mapping project used a crater classification system that
was developed on Mercurian craters by Newell Trask [see McCauley et al., 1981,
Icarus] on the basis of the lunar crater morphologic age scheme [Pohn & Offield,
1970]. This system defines five classes of craters: M10-C1 are the oldest and most
degraded craters, while M10-C5 are the youngest and least degraded craters.
The increase in resolution brought by MESSENGER images highlights a high
diversification of crater morphologies. The available detail confirms that the
relationship between crater relative age and crater degradation is not
always direct and straightforward.
The numerous morphological differences among craters that we mapped, depend
both on their relative age and on their size. In fact, small craters reach a higher level
of degradation much before large craters.
Relying on a pure morphological classification of craters, with a high
number of classes, could thus lead to a stratigraphic misinterpretation of
impact events.
By reducing the number of classes we reduced the error in assigning the relative age to
craters. This led us to use a simplified classification, with only three classes, which is
based on craters morphological appearance, but gives priority to the superposition
relationships among craters (i.e. their relative age).
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2. More features to show
In order to avoid linework overkill in the 1:11M output shown above, the mapped surface
features are not included.
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This 1:3M detail of a portion of the Shakespeare quadrangle shows how the bright ejecta
deposits occurring in this area were mapped [Guzzetta et al., in preparation].
The surface features polygons that were used in this mapping project encompass bright
deposits, secondary crater chains and hollow clusters whose extent is larger than 3 km.
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3.The Checked Boundary
The boundary between the H02 and H03 quadrangles was checked and manually stitched
using the GIS software. Contact discrepancies were reviewed and discussed among the
mappers of the adjoining quadrangles [Galluzzi et al., JoM, accepted; Guzzetta et al, in
preparation].
In this area, the basemap shows some tiles with different illumination conditions. In order to
map more features as possible, we used several basemaps released both by the MESSENGER
team and the USGS, always keeping the map-projected Basemap reduced Data Record
(BDR, ~166 m/pixel) as a reference layer.
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modified from Galluzzi et al., JoM, accepted

Examples of Type-Locations
Large craters: a) C1, Kuan Han-Ch’ing crater at 310.27°E, 30.80°N; [H02] b) C2,
Derzhavin crater at 323.10°E, 45.59°N [H02]; c) C3, Ahmad Baba crater at 231.73°E,
58.32°N [H03].
Small craters: d) C1, Unnamed crater at 289.29°E, 36.40°N [H02]; e) C2, Unnamed
crater at 325.4°E, 40.80°N [H02]; f) C3, Unnamed crater at 320.03°E, 41.43°N [H02].
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