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Introduction:  We are using recently acquired 
image, spectral, and topographic data to map the 
geology of the lunar South Pole quadrangle (LQ-
30, 60°-90°S, 0°-±180°) at 1:2.5M scale [1-7]. The 
overall objective of this research is to constrain the 
geologic evolution of LQ-30 with specific 
emphasis on evaluation of a) the regional effects of 
impact basin formation, and b) the spatial 
distribution of ejecta, in particular resulting from 
formation of the South Pole-Aitken (SPA) basin 
and other large basins. Key scientific objectives for 
this map area include: 1) Determining the geologic 
history of LQ-30 and examining the spatial and 
temporal variability of geologic processes. 2) 
Evaluating the distribution of volcanic materials. 
And 3) constraining the distribution of impact-
generated materials, and determining the timing 
and effects of major basin-forming impacts on 
crustal structure and stratigraphy. 
 
Methodology:  We are utilizing ArcGIS (v. 10.3) 
to compile and integrate image, topographic and 
spectral datasets to produce a geologic map of LQ-
30. We are using the Lunar Reconnaissance 
Orbiter (LRO) Wide Angle Camera (WAC) mosaic 
(~100 m/pixel) as our primary basemap to 
characterize geologic units from surface textures 
and albedo, identify contacts and structures, and 
map impact craters (D>1 km). We are using 
additional datasets to complement the base, which 
include mosaics (Lunar Orbiter, Clementine 
UVVIS and NIR), images (LROC NAC, 
Clementine UVVIS and HIRES, and Lunar 
Orbiter), Clementine color ratio data, Moon 
Mineralogy Mapper (M3) multispectral data, and 
LOLA topography. 
 
Regional Geology:  LQ-30 exhibits ~16 km of 
topographic relief. The nearside consists 
predominantly of cratered highlands, is more 
heavily cratered and displays higher elevations 
than the farside. This difference is due to the 
overwhelming presence of SPA, which 
encompasses nearly all of the far side map area 
(Figure 1). 

SPA is the largest (D=2600 km, ~18 km deep) 
and oldest (pre-Nectarian) impact basin 
confidently identified on the Moon [8-10]. Models 
suggest that SPA formed by an oblique impact that 
excavated material from the upper crust [11,12] to 
the lower crust or upper mantle [13,14]. Numerous 
multispectral datasets show enrichment in mafic 
materials [15-19] and LP-GRS data show 

enhancements in both Fe and Th [20-23] within the 
basin relative to the surrounding highlands. The 
materials exposed within SPA, such as in central 
peaks or in crater walls, are used to estimate the 
composition of the lower crust/upper mantle. 
 
Mapped Units:  
Cratered Highlands:  The cratered highlands unit 
(unit ch) covers a large portion of the map area on 
the nearside. This rugged terrain consists of a 
complex sequence of overlapping impact craters 
for which materials of individual craters (e.g., rim 
and ejecta materials) are difficult to distinguish. 
Compositionally, this unit is part of the feldspathic 
highlands, characterized by its lack of iron and 
thorium relative to nearby mare or the floor of SPA 
[23]. 
 
Plains Materials:  Numerous deposits of plains 
materials are mapped throughout the quadrangle. 
These include bright plains (unit bp), dark plains 
(unit dp), and smooth material (unit s). 

Bright plains are found in low-lying areas 
among the cratered highland unit, on the floors of 
ancient buried craters, within the ejecta blankets of 
Schrödinger and other impacts, and within the 
unmapped terrains along the map edge. These 
plains are generally flat and featureless, and exhibit 
a higher albedo than other plains units in the map 
area. Their edges tend to be lobate and embay 
adjacent units indicating they superpose the units 
with which they are in contact. These deposits 
could consist of volcanic materials, cryptomare, or 
impact melt, but no evidence for source vents or 
flow features are observed, or they could represent 
ejecta blankets that were emplaced within low 
areas. 

Dark plains deposits are found throughout the 
map area on the floors of impact craters, such as 
Antoniadi, and form the deposits of Mare Australe, 
whereas others are found within low-lying areas of 
more rugged terrains. These deposits exhibit 
moderate to low albedos with relatively smooth 
surfaces, are higher in iron than most other 
materials in the map area, and most are found in 
association with fractures on the floors of the 
craters in which they reside, or dome-shaped or 
conical features. This combination of evidence 
suggests a volcanic origin for these deposits. 

Deposits of smooth material are areally small 
and only five exposures are found in the map area. 
Deposits are found on the floors, rims, and/or 
ejecta blankets of the impact craters Hausen, 
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Clavius, and Deluc G. In all cases, the deposits are 
low in albedo and exhibit morphologies, such as 
lobate edges and interior lobes, suggesting 
downslope flow of the material. Their association 
with impact craters suggests these materials are 
likely composed of impact melt. 

Cratered plains are found on the lunar 
nearside. Exposures of these materials are found at 
a lower elevation, exhibit a relatively lower albedo, 
and appear to contain fewer large-diameter craters 
than the cratered highlands. 

Rugged terra is found on the floor of SPA on 
the lunar farside. This unit exhibits a rugged and 
heavily cratered surface that consists of iron- and 
mafic-rich materials in Clementine derived maps. 
 

Ongoing Work:  Crater statistics will be 
compiled for each unit and their relative ages will 
be evaluated. Map text, Description of Map Units, 
and Correlation of Map Units will be written. 
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Figure 1. Geologic map of the lunar south pole quadrangle, LQ-30. 
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