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Introduction
Previous studies have shown evidence of large quantities of water (150 - 

400 ppm) in several lunar pyroclastic deposits1. Such quantities could 
indicate significant water in the bulk lunar mantle, which could provide 

oxygen and fuel for a human mission on the Moon. Based on these studies, 
eight locations previously found to have high water content were analyzed 

for potential viability as landing sites for a human exploration mission. LROC 
Quickmap was used to analyze the features of each of the eight sites 

including TiO2 abundance, FeO abundance, rock abundance, geological 
features, and composition. Landing site data from previous missions was 

also used to assess what sites would be considered viable options. 
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Conclusions

● Vaporum would be the optimal and most viable landing site for a 
human based exploration mission. Located at 11N, 8E, it consists of 
8-9% TiO2 and is directly east of a concentration of 10% TiO2. These 
concentrations of TiO2 would be pivotal in constructing a base, which 
could be used to launch rockets to different destinations, such as 
Mars.This site is similar in terrain to previous successful landing sites, 
like the Apollo 12, which only required small manual corrections in the 
last phases of landing. It contains a high abundance of olivine based 
on its CF value of 8.5 microns. 

● Humarum and Doppelmayer, located at 30S, 40W, has similarities to 
previous successful missions, and 10% TiO2 concentrations. The site 
is also south of pockets of rock, has high abundance of olivine (CF 
value 8.4 microns). It is geographically similar to the Apollo 11 
landing site, which required manual piloting before landing, but was 
otherwise relatively easy to land on. 

● Supicous Gallus, the third option, is located at 20N, 9E. It contains a 
9% concentration of TiO2, less than either of the other sites, but has 
a very diverse rock composition. Supicous Gallus contains areas with 
a high abundance of olivine (CF of 8.5 microns) as well as areas rich 
in plagioclase feldspar (CF of 7.9 microns). Like Vaporum, it’s also 
similar to the landing site of the Apollo 12 mission.

Methodology
The LROC QuickMap was our primary source for determining landing 
site viability and potential for a human mission. Titanium and iron would 
be valuable resources for construction of lunar structures, vehicles, and 
habitats. Composition and geographical features were studied to 
determine whether a site was suitable for landing and development and 
also whether a variety of materials were available.

● The LROC Wide Angle Camera (WAC) feature was used to identify 
the percentage by weight concentrations of TiO2 on the surface. It 
should be noted that the tool does not quantify the percent by weight 
for concentrations larger than 10% or lower than 2%. 

●  Clementine data was used to determine UVVIS derived iron 
abundance (wt % FeO). 

● Clementine data was also used to measure color ratio, which indicated 
the composition of the area (maria vs. highlands, etc). 

● Data from the LRO DIVINER was used to determine rock abundance 
(rock fraction vs. fine grain soil) and to determine rock composition 
based on the Christiansen Feature (CF).

● Geographical features were analyzed based on both visual 
observation of the moon’s surface and the LROC Geological Features 
overlay.

Research on previous landing sites was also compiled2 in order to 
determine what made a location an ideal place to land and collect data.
The data was analyzed in order to determine the pros and cons of each 
site. Conclusions were drawn from the chart below regarding  which of 
the sites were the three “top” sites that were the best options for future 
missions.
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