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Introduction: The lunar north and south polar 
regions will likely play a key role in the 
development and targeting of future missions to 
the moon whether robotic or involving humans 
[1]. Geologic and geomorphic maps of planetary 
surfaces derived from orbital data (images, 
spectroscopy (e.g., infrared, gamma ray, 
ultraviolet), and topography) are not only 
scientific compilations of these datasets, but are in 
essence very useful, and sometimes critical, 
stepping stones required during mission planning 
and targeting. 

In 1998, Lunar Prospector Neutron 
Spectrometer data revealed high concentrations of 
hydrogen embedded in the upper 1-2 meters of the 
lunar regolith suggesting that large quantities of 
water ice may be located at the poles [2] (Figure 
1); more precisely, based on LPNS measurements 
and modeling, it is believed that ~1.5-5 wt% of 
water ice may exist beneath the surface in 
permanently shadowed regions of the north and 
south poles [3-5]. In addition, Prospector data 
indicates that the north pole may contain nearly 
50% more water ice than the south pole despite 
the north pole containing fewer areas in 
permanent shadow. These areas of high water ice 
concentration, when combined with an accurate 
up-to-date geologic analysis of the lunar poles 
will provide a useful tool for mission planners 
when determining the locations of future landers. 

This study is in the process of producing 
updated geologic maps of the north and south 
polar regions of the moon (poleward of 70°, 0°-
360°W) at 1:1,000,000 scale (1 mm = 1 km) using 
recent and past lunar data obtained from 
Clementine, Lunar Prospector and Lunar Orbiter. 
This represents a 5-fold improvement in 
resolution over the currently available geologic 
maps of the north [6] and south [7] poles, and 
would provide an important resource and context 
for planning future instruments and missions to 
the moon. 

The currently available geologic maps of the 
north [6] and south [7] polar regions are based on 
Lunar Orbiter IV and V images and are produced 
at 1:5,000,000 scale. These maps individually 

cover 45 degrees of latitude poleward and provide 
detailed geologic views of the north and south 
polar regions, however these views are limited in 
that they are based on a single data set and do not 
provide the mineralogical, compositional and 
topographic information obtained from recent 
missions. Incorporation of UV/Vis, Near IR, 
thermal emission, LIDAR and high resolution 
image data from Clementine, and GRS, Neutron 
Spectrometer and Magnetometer data from Lunar 
Prospector into a geologic mapping project of the 
lunar poles will provide and updated view of these 
regions and invaluable resource that can be used 
to assist in site selection for future landers that 
may scout for permanent base locations or search 
areas where water ice might be found. 
 
Methodology: This mapping project will utilize 
current digital mapping techniques to produce a 
multi-parameter digital database and geologic and 
geomorphic maps of the northern and southern 
lunar polar regions. Digital mapping is becoming 
increasingly more commonplace within the 
planetary geologic mapping community. These 
digital techniques will involve using ENVI 
ArcGIS to organize individual data sets into 
discreet layers for mapping, in order to accurately 
identify and define material units and structures, 
and constrain the geology and geologic history of 
the map areas. The scientific results obtained by 
this research, as well as the digital products, will 
be of great value to researchers proposing future 
instruments and missions to the moon. 
 
Data: This project utilizes the 5-band (415, 750, 
900, 950, and 1000 nm) UV/Vis Digital Image 
Cubes (100 m/pixel), 6-band (1100, 1250, 1500, 
2000, 2600, 2780 nm) NIR (400 m/pixel), thermal 
emission (55-136 m/pixel; full coverage for both 
poles from 85°-90°), LIDAR (40 m vertical 
resolution, 100 m spot resolution) and high 
resolution image (10-15 m/pixel) data sets from 
Clementine, and the GRS, Neutron Spectrometer 
and Magnetometer raw data from Lunar 
Prospector, as well as Lunar Orbiter images (~100 
m/pixel) to generate 1:1,000,000 scale (1 mm = 1 
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km) geologic maps of the lunar north and south 
poles. Clementine and Prospector data are 
available through NASA’s Planetary Data System 
and NSSDC, and Lunar Orbiter images are 
available via LPI and the USGS. Clementine 
topographic data only extend to 75°N and 75°S, 
but it has been shown that topography within the 
uncovered 15° of the poles can be supplemented 
with Digital Elevation Models (1 km/pixel) 
generated from stereo coverage of Clementine 
UV/Vis images [8]. This research will also 
incorporate the new Lunar Prospector magnetic 
map developed by Purucker et al. [2006; 9]. These 
combined data sets provide near complete 
coverage of the lunar south polar region. Earth-
based radar (Arecibo, 12.6 and 70 cm; Haystack 
3.83 cm) can also be used as a supplement to low-
resolution areas or data gaps. 

In addition, this project can easily incorporate 
data from the Lunar Reconnaissance Orbiter (e.g., 
LOLA and LEND), Selene (e.g., XRS, GRS, SP, 
MI, LRS, LALT), CHANDRAYAN-1 (e.g., 

TMC, HySi, LEX, and HEX), or SMART-1 (e.g., 
AMIE, SIR, D-CIXS) when they are made 
available, greatly increasing the quality of the 
map. 
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Figure 1. Lunar Prospector hydrogen maps of the lunar north (left) and south (right) poles. Here cool 
colors represent high concentrations and hot colors represent low concentrations of hydrogen within the 
upper half meter of lunar regolith. 
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