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Introduction: The South Pole-Aitken (SPA) basin
is located on the lunar farside, centered at ~53°S,
191° E, and is the largest observable basin on the
Moon [1-5]. The largest observable basin on the Moon
is the South Pole-Aitken (SPA) basin, centered at
~53° S, 191° E [1-5]. Within the study region we have
several hot topic areas such as potentially exposed
mantle material [6, 7], sources of volatiles (e.g., pyro-
clastic deposits [8]), and permanently shadowed re-
gions that may harbor ice or other volatiles [9]. With
the SPA basin being the oldest lunar basin, the timing
of its formation gives valuable information on the for-
mation and evolution of the lunar crust [8,10]. This
makes the region of the SPA basin and in particular the
South Pole region targets for several ongoing and fu-
ture robotic and human missions [e.g., 11-15]

For such missions, detailed studies of the geologi-
cal history and setting of the region are necessary.
Here, we provide a geologic map of the SPA basin
region, extending to Orientale basin and including the
South Pole area at a scale of 1:500k. An extension of a
map of the Apollo basin region [16], our map provides
a comprehensive overview of the geology in the re-
gion.

Methods: For large-scale mapping, we used the
Lunar Reconnaissance Orbiter (LRO) Wide-Angle
Camera (WAC) basemap (100 m/pixel). To look at
smalleareas and to identify specific features, we then
also used Narrow Angle Camera (NAC; 0.5 m/pixel)
[17] and Kaguya (10 m/pixel) data. Spectral infor-
mation was taken from Clementine [18], M2 [19], and
Kaguya MI [20] data. We determined the topographic
features using Lunar Orbiter Laser Altimeter
(LOLA)/Kaguya merged digital elevation models with
a resolution of 59 m/pixel [21] where available. For
higher latidues we used LOLA digital elevation prod-
ucts [22, 23]. At the poles we mitigate the effect of low
solar illumination angles, which cause significant
shadows, by producing hillshade maps with various
illumination conditions. We worked according to
PLANMAP mapping standards [24], an extension of
USGS standards [25].

With the available data we identified different units
and features based on their morphological appearance,
albedo contrasts and, if applicable, spectral signal. We
then established a relative stratigraphy for these units
using morphological and stratigraphic evidence. Next,

we performed crater size-frequency distribution
(CSFD) measurements and determined absolute model
ages (AMAs) using the production and chronology
functions of [26] to put constraints on the chronology.
CSFD measurements were made using CraterTools
[27] in ArcGIS, and fit with Craterstats [28]. [26, 29]
give detailed descriptions of the technique.

Geology: We cover the full extent of the SPA ba-
sin including some of its surrounding in this map. We
were able to identify most of the rim of SPA basin,
which presents itself best in the elevation data. The
visibility of old rim material varies significantly. In the
NE part of SPA basin the rim is preserved as a two ring
structure. In the South Pole region SPA’s rim is ob-
scured by various later impacts We were able to find
traces of the outer massif, but most of the inner massif
is hidden below younger craters and their deposits.

The whole SPA area is covered in small, sharp-rim
craters. Most of these craters are likely linked to the
formation of Orientale basin to the E of SPA. As the
formation of Orientale basin had a significant effect on
SPA basin, we included a large part of Orientale basin
in our mapping region.
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Figure 1. Preliminary geological map of the lunar South Pole and the South Pole-Aitken basin at a scale of
1:500,000 in Lambert projection centered at 157.5° S and 53° E. The background image is a hillshade map com-
piled from a LOLA global DEM.



